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Tis  the  twentieth  symbol  in  our  alphabet.  It  has  varied 
but  little  in  form  siace  the  earliest  days  when  it  ap- 
peared in  Greece  and  Italy,  though  some  of  the  Italic 
alphabets  exhibit  variants  :  t.g.,  in  Urnbrian  and  Etruscan 
inscriptions  we  find  the  horizontal  stroke  sometimes  on  one 
side  only,  and  slanting  :  sometimes  the  form  is  nearly  that 
of  our  ordinary  small  t  withont  the  ornamental  turn  at 
the  bottom.  In  value  it  has  been  in  all  languages  a  surd 
or  voiceless  dental,  corresponding  to  d,  which  is  voiced. 
Bat  the  term  "dental"  includes  some  varieties  of  position, 
of  which  the  most  definite  are — (1)  where  the  point  of  the 
tongue  touches  the  teeth  (true  "  dental  "),  as  in  French  ;  (2) 
where  the  tongue  touches  the  gum  behind  the  teeth,  and 
not  the  teeth  at  all,  as  in  English  ;  (3)  where  the  point  of 
the  tongue  is  slightly  bent  back  against  the  palate,  produc- 
ing the  sound  much  heard  in  south  India  (often  called 
u  cerebral ").  T  when  followed  by  t  or  y  is  liable  to  pass 
into  the  j-sound ;  this  happened  in  tho  local  dialects  of 
Italy  before  the  Christian  era  ;  at  Rome  the  transition  was 
later.  This  changed  sound  passed  on  into  the  Romance  lan- 
guages, e.g.,  in  French  "nation,"  pronounced  "nasion," 
whence  in  England  it  was  sounded  first  as  "  nasiun"  and 
now  as  "nashun."  Similarly  in  English  t  followed  by  u 
undergoes  a  change  of  Bound  ;  this  is  due,  however,  to  the 
j»d  sound  of  iZ,  viz.,  long  French  u,  or  Old  English  y.  This 
long  y.v  developed  into  the  iu  sound  heard  in  "use," 
"cure,"  &c;  then  tho  new  »'  affected  tho  preceding  tt  and 
:he  result  is  tsh,  as  in  "  nature  "  (natshure) ;  similarly  d  in 
"  verduro  "  is  sounded  as  d:h  (verdzhure). 

English  employs  tb'e  digraph  lit  to  denoto  two  sounds, 
ditftring  as  voiceless  and  voiced  sounds — the  initial  sounds 
of  "  thin  "  and  "  then  "  respectively.    It  would  bo  a  great 
convenience  if  dft  could  be  used  for  the  voiced  sound,  so 
that  "  then  "  should  be  written  "  dhen."    But  it  would  be 
even  better  if  the  single  symbols  could  bo  employed  to 
denote  these  single  sounds,  as  was  to  some  extent  the  case 
in  the  earlier  days  of  our  language :  iu  Anglo-Saxon  we  have  I 
the  two  symbols  8  and  )».    Tho  first  is  only  a  Crossed  ;  tho  | 
second  was  a  rune  and  wascalled  "  thorn."    These,  however,  | 
were  not  consistently  employed  one  for  the  voiceless  and  | 
ono  for  the  voiced  sound ;  also  th  is  actually  found  in  the 
oldest  texts,  and  later  on  it  occurs  together  with  8  and  |>. 
It  U-  probable  that  the  voiceless  sound  was  originally  the 


only  one  in  Teutonic.  It  was  eventually  differentiated  into 
two  sounds ;  but,  as  is  usually  the  case,  writing  remained 
more  archaic  than  speech.  In  modern  English  and  Ice- 
landic, and  probably  in  tho  parent  Teutonic  also,  initial 
th  is  voiceless,  except  in  English  in  a  small  number  of 
pronouns  and  particles  in  common  use,  as  "  thou,"  "  this," 
"that,"  "then,"  "than,"  "though,"  "thus";  and  itisregu- 
larly  voiceless  when  final  The  nature  of  the  two  sounda 
is  this  :  the  tongue  is  pressed  against  the  back  of  the  teeth 
(sometimes,  especially  when  used  by  foreigners,  against  the 
bottom  of  the  upper  teeth)  and  either  the  breath  for  th  or 
the  voice  for  dh  is  forced  through  the  interstices  of  the  teeth. 
This  pair  of  sounds  is  found  in  modern  Greek,  where  th  ap- 
pears as  6  and  dh  as  8.  In  Spanish  and  in  Dauish  under 
certain  circumstances  tho  sound  denoted  by  d  is  dh, 

TABARl  and  Early  Arab  Historians.  Arabian 
historians  differ  from  all  others  in  the  unique  form  of 
their  compositions.  Each  event  is  related  in  the  words  of 
eye-witnesses  or  contemporaries  transmitted  to  the  final 
narrator  through  a  chain  of  intermediate  reporters  (rdwU), 
each  of  whom  passed  on  the  original  report  to  his  successor. 
Often  tho  same  account  is  given  in  two  or  more  slightly 
divergent  forms,  which  have  come  down  through  different 
chains  of  reporters.  Often,  too,  one  event  or  one  important 
detail  is  told  in  several  ways  on  tho  basis  of  several  con- 
temporary statements  transmitted  to  the  final  narrator 
through  distinct  lines  of  tradition.  The  writer  therefore 
exercises  no  independent  criticism  exeopt  as  regards  tho 
choice  of  authorities  ;  for  ho  rejects  accounts  of  which  the 
first  author  or  ono  of  the  intermediate  links  seems  to  him 
unworthy  of  credit,  and  sometimes  he  states  which  of 
several  accounts  seems  to  him  the  host.  Modern  judgment 
does  not  always  confirm  this  choico ;  somo  authorities 
much  esteemed  by  Moslems  aro  by  European  scholars 
deemed  untrustworthy,  and  vice  versa.  Fortunately  tho 
various  historians  did  not  always  givo  preference  to  the 
same  account  of  a  transaction,  and  so  ono  supplies  what 
another  omits. 

A  second  type  of  Arabian  historiography  is  that  in  which 
an  author  combines  the  different  traditions  about  one 
occurrence  into  one  continuous  narrative,  but  prefixes  a 
statement  as  to  tho  lines  of  authorities  used  and  states 
which  of  theih  he  mainly  follows.    In  this  case  the  writer 
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ream  to  tlie  first  method,  already  described,  only  when 
the  different  traditions  are  greatly  at  variance  with  one 
mother.  In  yet  a  third  type  of  history  the  old  method  is 
entirely  forsaken  and  we  hare  a  continuous  narrative  only 
occasionally  interrupted  by  citation  of  the  authority  for 
some  particular  point.  But  the  principle  still  is  that  what 
has  been  well  said  once  need  not  be  told  again  in  other 
words.  The  writer  therefore  keeps  as  close  as  he  can  to 
the  letter  of  his  sources,  so  {hat  quito  a  lato  writer  often 
reproduces  the  very  words  of  the  first  narrator. 

From  very  early  times  the  Arabs  had  great  delight  in 
verses  and  tales,  and  the  development  of  their  language  was 
certainly  much  influenced  by  this  fact.  In  ancient  times 
story-tellers  and  singers  found  their  subjects  in  the  doughty 
deeds  of  the  tribe  on  its  forays,  in  the  merits  of  horse  or 
camel,  iii  hunting  ad  ventures  and  love  complaints,  and  some- 
times in  contests  with  foreign  powers  and  in  the  impression 
produced  by  the  wealth  and  might  of  tho  sovereigns  of 
Persia  and  Constantinople.  The  appearance  of  the  Prophet 
with  the  great  changes  that  ensued,  .the  conquests  that 
made  the  Arabs — till  then  a  despised  race — lords  of  half 
the  civilized  world,  supplied  a  vast  store  of  new  matter  for 
relations  which  jnen  were  never  weary  of  hearing  and 
recounting.  They  wished  to  know  everything  about  the 
apostle  of  God,  whose  influence  on  his  own  time  was  so 
enormous,  who  had  accomplished  all  that  seemed  impossible 
and  had  inspired  the  Arabs  with  a  courage  and  confidence 
that  made  them  stronger  than  the  legions  of  Byzantium 
and  Ctesiphon.  Every  one  who  had  known  or  seen  him 
was  questioned  and  was  eager  to  answer.  Moreover, 
the  word  of  God  in  the  Koran  left  many  practical  points 
undecided,  and  therefore  it  was  of  the  highest  importance 
to  know  exactly  how  the  Prophet  had  spoken  and  acted 
in  various  circumstances.  Where  could  this  be  better 
learned  than  at  Medina,  where  he  had  lived  so  long  and 
where  the  majority  of  his  companions  continued  -to  livet 
So  at  Medina  a  school  was  gradually  formed,  where  the 
chief  part  of  the  traditions  about  Mohammed  and  his  first 
successors  took  a  form  more  or  less  fixed.  Soon  divers 
fathers  of  Islam  began  to  assist  memory  by  making  notes, 
and  their  disciples  sought  to  take  written  jottings  of  what 
they  had  heard  from  them,  which  they  could  carry  with 
them  when  they  returned  to  their  homes.  Thus  by  the 
close  of  the  1st  century  many  dietata  were  already  in  circu- 
lation. For  example,  Hasan  of  Basra  (d.  1 10  a.h.;  728  a.d.) 
had  a  great  mass  of  such  notes,  and  he  was  accused  of  some- 
times passing  off  as  oral  tradition  things  be  had  really  drawn 
from  books ;  for  oral  tradition  was  still  tho  ono  recognized 
authority,  and  it  is  related  of  more  than  one  old  scholar, 
nn.l  oven  of  Hasan  of  Basra  himself,  that  he  directed  his 
books  to  be  burned  at  his  death.  The  books  were  mere 
helps,  and  what  they  knew  these  scholars  had  handed  on 
by  word  of  mouth.  Long  after  this  date,  when  all  scholars 
drew  mainly  from  books,  the  old  forms  were  still  kept  up. 
Tabart,  for  example,  when  he  cites  a  book  expresses  himself 
as  if  he  had  heard  what  he  quotes  from  the  master  with 
whom' ho  read  the  passago  or  from  whose  copy  he  tran- 
scribed it.  He  even  expresses  himself  in  this  wise  ;  '''Omar 
b.  Shabba  has  related  to  mo  in  his  book  on  the  history  of 
Basra." 

Historians  before  Tabart 
Naturally,  then,  no  independent  book  of  the  1st  century 
from  the  Flight  has  come  down  to  us.  But  in  the  2d  cen- 
tury real  books  began  to  bo  composed.  The  materials 
were  supplied  in  tho  first  place  by  oral  tradition,  in  the 
second  by  the  dietata  of  older  scholars,  and  finally  by 
various  kinds  of  documents,  such  as  treaties,  letters,  collec- 
tions of  poetry,  and  genealogical  lists  Genealogical  studies 
had  become  necessary  through  'Omar's  system  of  assigning 
atato  Tensions  to  certain  classes  of  persons  according  to 
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their  kinship  with  the  Prophet,  or  their  deserts  during  his 
lifetime.  This  subject  received  much  attention  even  in 
the  1st  century,  but  books  about  it  were  first  written  in 
the  2d,  the  most  famous  being  those  of  Ibn  al-Ralbf  (d. 
146  a.h.),  of  his  son  HishArn1  (d.  204),  and  of  A!-Shark(  ibn 
al-Kotami  Genealogy,  which  often  called  for  elucidations, 
led  on  to  history.  Beladhori's  excellent  Ant&b  al-Ashrdj 
(Genealogies  of  tho  Nobles)  is  a  history  of  the  Arabs  on  a 
genealogical  plan. 

Tho  oldest  extant  history  is  tho  biography  of  the  Prophet 
by  Ibn  Ishak  ( d.  1 50).  This  work  is  generally  trustworthy. 
Mohammed's  life  before  ho  appeared  as  a  prophet  and  the 
st<»ry  of  his  ancestors  are  indeed  mixed  with  many  fables 
illustrated  by  spurious  verses.  But  in  Ibn  Ishak's  day  theso 
fables  were  generally  accepted  as  history — for  niany  of  them 
had  been  first  related  by  contemporaries  of  Mohammed — 
and  no  one  certainly  thought  it  blameworthy  to  put  piosfc 
verses  in  tho  mouth  of  the  Prophet's  forefathers,  though, 
according  to  the  Fihrut  (p.  92),  Ibn  IsliAk  was  duoed  by 
others  with  regard  to  tho  poems  he  quotes. 

The  Life  of  the  Prophet  by  Ibn  'Okba  (d.  Ill),  based 
on  the  statements  of  two  very  trustworthy  men,  'Orwa  ibn 
az-Zobair  (d.  94)  and  AzZohrf  (d.124),  seems  to  be  t  rite 
lost,  Sprenger  having  vainly  made  every  effort  to  find  a 
copy.  It  was  still  much  read  in  Syria  in  the  1 4th  century. 
But  we  fortunately  possess  the  Book  of  the  Campaigns 
of  the  Prophet  by  Al-Wakidi  (d.  207)  and  the  important 
Book  of  Classes  of  his  disciple  Ibn  Sa'd.5  Wakidl  had  much 
more  copious  materials  than  Ibn  Ishak,  but  gives  way 
much  more  to  a  popular  and  sometimes  romancing  style  of 
treatment  Nevertheless  ho  sometimes  helps  us  to  re- 
cognize in  Ibn  Ishak's  narrative  modifications  of  the  genuine 
tradition  made  for  a  purpose,  and  tho  additional  details  he 
supplies  set  various  events  beforo  us  in  a  clearer  light. 
Apart  from  this  his  chief  merits  lie  in  his  Btudies  on  the 
subject  of  the  traditional  authorities,  the  results  of  which 
are  given  by  Ibn  Sa'd,  and  in  his  chronology,  which  is  often 
excellont.  A  special  study  of  the  traditions  about  the 
conquest  of  Syria  made  by  De  Goeje  in  1864  led  to  the 
conclusion  that  Wakidi's  chronology  is  sound  as  regards  th? 
main  events,  and  that  later  historians  have  gone  astray  by 
forsaking  his  guidance.  This  result  has  been  confirmed 
by  certain  contemporary  notices  found  by  Noldeke  in  1874 
in  a  Syriac  MS.  of  the  British  Museum.  And  that  Iba 
Ishak  agrees  with  Wakidl  in  certain  main  dates  is  import- 
ant evidence  for  the  trustworthiness  of  the  former  also. 
For  tho  chronology  before  tho  year  10  of  the  Flight  Wakidl 
did  his  best,  but  Here,  tho  material  being  defective,  many  of 
his  conclusions  are  precarious.  Yet,  though  we  have  good 
ground  for  doubts,  we  are  Beldom  able  to  construct  a  better 
chronology.  Wakidl  had  already  a  great  library  at  his 
disposal.  He  is  said 'to  have  bad  600  chests  of  books, 
chiefly  dietata  written  by  or  for  himself,  but  in  part  real 
books  by  Abu  Mikhnaf  (d.  130),  Ibn  Ishak  (whom  he  uses 
but  does  not  name),  'Awana  (d.  147J,  and  other  authors. 
Abu  Mikhnaf  left  a  great  number  of  monographs  on  tho 
chief  events  from  tho  death  of  the  Prophet  to  the  caliphate 
of  Walfd  II.  These  were  much  used  by  later  writers,  and 
we  have  many  extracts  from  them,  but  nono  of  the  works 
themselves,  except  a  sort  of  romance  based  on  his  account 
of  tho  death  of  Hosain,  of  which  Wustenfeld  has  given  a 

1  Of  Hiabam  b.  al-Kalbi's  book  there  ore  copies  in  the  British 
Museum  and  in  the  EscoriaL 

*  Ibn  Ishak's  original  work  seems  to  be  still  extant  io  the  KopruM 
library  at  Constantinople ;  the  edition  of  It  by  Ibn  HUham  has  been 
edited  by  Wustenfeld  (G6ttingen,  1858-60)  and  translated  Into  German 
by  Weil  (Stuttgart,  1861). 

*  Wakidi  has  been  edited  from  an  Imperfect  M&  by  Kroner  (Cal- 
cutta, 1856)  A  condensed  translation  by  Wellhausen  appeared  in 
1882.  The  great  book  of  Ibn  Btt'd  is  unpublished,  but  then  art  aom* 
nwful  papers  on  it  by  Ixrth. 
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translation.  With  regard  to  the  history  of  "Irak  in  par- 
ticular ho  was  deemed  to  have  the  best  lights,  and  for  this 
subject  he  is  Tabarfs  chief  source,  just  as  Madaini,  a 
younger  contemporary  of  Wakidl,  is  followed  by  preference 
in  all  that  relates  to  Khorasan.  Madainl's  History  of  the 
Caliphs  is  the  best  if  not  the  oldest  published  before  Tabarl ; 
but  this  book  has  quite  disappeared  and  is  known  only  by 
the  excerpts  given  by  later  writers,  particularly  Beladhori 
and  Tabarl.  From  theso  we  judge  that  he  had  great 
narrative  power  with  much  clear  and  exact  learning,  and 
must  be  placed  high  as  a  critical  historian.  His  plan  was 
to  record  the  various  traditions  about  an  event,  choosing 
them  with  critical  skill ;  sometimes,  however,  he  fused 
the  several  traditions  into  a  continuous  narrative.  A  just 
estimate  of  the  relative  value  of  the  historians  can  only 
bo  reached  by  careful  comparison  in  detail.  This  has  been 
essayed  by  Briinnow  in  his  study  on  tho  Kharijites  (Ley- 
den,  1884),  in  which  the  narrative  of  Mobarrad  in  tho 
K&mil  is  compared  with  the  excerpts  of  Madainf  given  by 
Lclidhorl  and  those  of  Abu  Mikhnaf  given  by  Tabarl. 
The  conclusion  reached  is  that  Abu  Mikhnaf  and  Madaini 
are  both  well  informed  and  impartial. 

Among  the  contemporaries  of  Wakidl  and  Madaini  were 
Ibn  Khidash  (d.  223),  tho  historian  of  tho  family  Mohallab, 
whose  work  was  one  of  Mobarrad's  sources  for  tho  History 
of  the  Khdrijitts ;  Haitham  ibn  'Adl  (d.  207),  whose  works, 
though  now  lost,  ar»  often  cited ;  and  Saif  ibn  'Omar  at- 
Taraiml,  whose  book  on  the  revolt  of  the  tribes  under  Abii- 
bekr  and  on  the  Mohammedan  conquests  was  much  used 
hy  Tabarl.  "  Saif,  however,  Beems  to  have  been  little  es- 
teemed ;  Beladhori  very  seldom  cites  him,  and  nothing  can 
b«  found  in  Arabic  literature  about  his  life  and  those  of 
his  authorities.  He  is  barely  mentioned  in  the  Fihrist, 
the  writer  plainly  having  nothing  to  tell  of  him,  and 
blundering  in  the  one  thing  he  does  say  by  representing 
his  disciple  Sho'aib  as  his  master.  Uajji  Khalifa  knows 
nothing  but  his  name.  His  narratives  are  detailed  and 
often  tinged  with  romance,  and  he  is  certainly  much  in- 
ferior to  Wakidl  in  accuracy.  Besides  these  are  to  bo 
mentioned  Abu  'Obaida  (d.  209),  who  was  celebrated  as  a 
philologist  and  wrote  several  historical  monographs  that 
ere  often  cited,  and  Azraki,  whose  excellent  History  of 
Mecca  was  published  after  his  death  by  his  grandson 
(iL244).  With  these  writers  we  pass  into  tho  3d  century 
of  Islam.  .-But  we  have  still  an  important  point  to  notice 
ia',the  2d  century;  for  in  it  learned  Persians  began  to 
take^part  in  the  creation  of  Arabic  historical  literature. 
Ibn  Mokaffa*  translated  the  great  Book  of  Persian  Kings, 
and  others  followed  his  example.  Tabarl  and  his  contem- 
poraries, senior  and  junior,  such  as  Ibn  Kotaiba,  Ya'kubl, 
Dinawarl,  preserve  to  us  a  good  part  of  the  information 
about  Persian  history  made  known  through  such  transla- 
tions.1 But  even  more  important  than  tho  knowledge 
conveyed  by  these  works  was  their  influence  on  literary 
style  and  composition.  Half  a  century  later  began  versions 
from  tho  Greek  cither  direct  or  through  tho  Syriac.  The 
pieces  translated  were  mostly  philosophical;  but  tho  Arabs 
also^earned  something,  however  superficially,  of  ancient 
history. 

The  3d  century  was  far  more  productive  than  tho  2d. 
Abu  'Obaida  was  presently  succeeded  by  Ibn  al-A'rabl 
(d.  231),  who  in  liko  manner  was  chiefly  famous  as  a 
philologist,  and  who  wrote  about  ancient  poems  and  battles. 
Much  that  he  wrote  is  quoted  in  Tabriz's  commentary  on 
tho  llamdsa,  which  is  still  richer  in  extracts  from  the 
historical  elucidations  of  early  poems  given  by  Ar-Riyashl 
(d.  257).   Of  social  fame  as  a  genealogist  was  Ibn  Hablb 

1  For  details  *e*  the 
ofT»W»  History  tftks 
J^Tdtn.  1879. 
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(d.  245),  of  whom  we  have  a  booklet  on  Arabian  tribal 
names  published  by  Wiistcnfcld  (1850).  Arrakl  again  was 
followed  by  Kakihl,  who  wrote  a  History  of  Mtcm  in  272,1 
and  'Omar  b.  Shabba  (d.  265),  who  composed  an  excellent 
history  of  Basra,  known  to  us  only  by  excerpts.  Of  the 
works  of  Zobair  b.  Bakkar  (d.  256),  one  cf  Tabari's  teachers, 
a  learned  historian  and  genealogist  much  consulted  by  later 
writers,  there  is  a  fragment  in  the  Koprulii  library  at  Con- 
stantinople, and  another  in  Gottingen,  part  of  which  has 
been  made  known  by  Wustenfeld  {Die  Familie  AlZoboir, 
Gottingen,  1878).  Ya'kubl  or  Ibn  WAdih  wrote  a  short 
general  history  of  much  value,  published  by  Houtsma  (Ley- 
den,  1883).  About  India  he  knows  more  than  his  prede- 
cessors and  more  than  his  successors  down  to  Birrunl.  Ibn 
Khordadbeh's  historical  works  are  lost.  Ibn  'Abdalhakam 
(d.  257)  wrote  of  the  conquest  of  Egypt  and  the  West. 
Extracts  from  this  book  are  given  by  De  Slane  in  hhllistoirc 
det  Berbires,  and  others  by  Karle  and  Jones,  from  which 
we  gather  that  it  was  a  medley  of  tme  tradition  and  romance, 
and  must  be  reckoned,  with  the  book  of  his  slightly  senior 
con  torn  |K>rary,  tho  Spaniard  Ibn  Ilabib,  to  the  class  of 
historical  romances  (sec  below,  p.  5).  A  high  place  must 
be  assigned  to  the  historian  Ibn  Kotaiba  (d.  276),  who 
as  Rosen  has  well  shown,  wrote  a  series  of  books  with  : 
view  to  raising  tho  scholarship  of  the  large  class  of  kdtils, 
or  official  scribes.  To  this  series  Ixilong  his  very*useful 
Handbook  of  History  (cd.  Wustenfeld,  Gottingen,  1850) 
and  his  'Oytin  al-Akhbdr,  though  the  latter  book  according 
to  the  arrangement  falls  rather  under  the  class  of  litterm 
humaniores.  Much  more  eminent  is  BelAdhorl  (d.  279), 
whoso  book  on  the  Arab  conquest  (ed.  De  Goeje,  Leyden, 
1865-66)  merits  the  special  praise  given  to  it  by  Mas'iidl. 
Of  his  great  Anstib  al-Ashrdf  a  large  part  exists  at  Paris 
in  tho  valuable  collection  of  M.  Schefer  and  another  part 
was  published  by  Ahlwardt  in  1884.  A  contemporary,  Ibn 
abl  T&bir  Taifur  (d.  280),  wrote  on  tho  'Abbasid  caliphs 
and  was  drawn  on  by  Tabarl.  The  sixth  part  of  his  work 
is  in  tho  British  Museum.  Of  the  universal  history  of 
Dinawarl  (d.  282),  entitled  Tlu  Long  Narratives,  an  edition 
by  Girgas  is  now  (1887)  in  tho  press. 

TaharL 

All  theso  histories  are  more  or  less  thrown  into  the  shade 
by  the  great  work  of  Tabarl,  whoso  fame  has  never  faded 
from  his  own  day  to  ours,  and  who  well  deserves  to  have 
this  article  on  early  Arabic  histories  placed  under  his  name. 
Abu  Ja'far  Mohammed  b.  Jarlr  at-Tabarl  (so  his  full  name 
runs)  is  described  as  a  tall  lean  figure,  with  large  eyes, 
brown  complexion,  and  hair  which  remained  black  till  his 
death.  His  learning  was  astounding  and  few  could  speak  so 
well.  Born  224  a.H.  (838-9  A.n.)  at  Amol  in  TabaristAn,  ho 
came  to  Baghdad  as  a  young  man  and  heard  there  the  most 
famous  teachers  of  the  age.  He  travelled  through  Syria 
and  Egypt  (where  he  was  in  263),  and  finally  settled 
down  in  Baghdad.-whero  he  remained  till  his  death  iu  310 
(922  A.D.),  always  active  and  surrounded  by  pupils.  He 
is  said  to  have  written  forty  pages  daily  for  forty  years. 
This  no  doubt  is  an  exaggeration,  but  certainly  he  must 
have  been  a  man  of  most  persistent  industry.  His  two 
chief  works  are  a  great  Commentary  on  ttie  Koran  and  his 
Annals.  There  is  an  anecdote  to  the  effect  that  each 
originally  filled  30,000  leaves,  but  that  his  pupils  found 
them  too  extensive  to  be  written  to  his  dictation,  and  that 
ho  then  resolved  to  condense  them  to  a  tenth  of  their 
original  size,  exclaiming,  "  God  help  us !  Ambition  is 
extinct."  One  cannot  say  how  far  this  story  is  true,  but 
it  is  probable  enough  that  his  materials,  at  least  for  the 
Annals,  were  many  times  greater  than  tho  book  itself. 


>  Published  in  wcerpt  by  Wustenfeld  along  villi  Awakl.  Wi»ic, 
1857-59. 
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ment,  adding  the  history  of  the  West  and  continuing  the 
story  to  about  365.*  Ibn  Mashkawaih  WTote  a  history 
from  the  creation  to  369  a.h.,  with  the  purpose  of  draw- 
ing the  lessons  of  the  story,  following  Taharl  closely,  as 
far  as  his  book  is  known,  and  seldom  recurring  to  other 
sources  before  the  reign  of  Moktadir ;  what  follows  is  hi* 
own  composition,  and  shows  him  to  be  a  writer  of  talent.* 
In  352  an  abridgment  of  the  Annals  was  translated  into 
Persian  by  Bal'aml,  who,  however,  interwove  many  fables.1 
Ibn  al-Athir  (d.  G30)  abridged  the  whole  work,  usually 
with  judgment,  but  sometimes  too  hastily.  Though  he 
sometimes  glided  lightly  over  difficulties,  his  work  is  of 
service  in  fixing  the  text  of  Tabari.  Ho  also  furnished  a 
continuation  to  tho  year  020.  Later  writers  took  Tabari 
as  their  main  authority,  but  fortunately  sometimes  con- 
sulted other  sources,  and  so  add  to  our  knowledge, — 
especially  Ibn  al-Jauzi  (d.  597),  who  adds  many  important 
details.  These  later  historians  had  valuablo  help  from 
the  biographies  of  famous  men  and  special  histories  of 
countries  and  cities,  dynasties  and  princes,  on  which  much 
labour  was  spent  from  the  4th  century  onwards. 


4  TAB 

Where  the  same  topic  comes  up  in  the  Annats  and  in  the 
Commentary  we  often  find  different  traditions  quoted,  or 
the  same  tradition  derived  through  different  channels,  and 
this  shows  the  copious  variety  of  his  sources.  Various 
parts  of  the  Annals  give  the  impression  of  being  condensed. 
The  Commentary  was  published  before  tho  Annals,  and  is 
better' composed  '  It  is  tho  head  corner-stone  of  Koran 
cxe'gests,  as  the  Annals  are  of  historiography.  It  came  into 
general  use  mainly  through  tho  abridgment  of  Baghawi  in 
the  beginning  of  tho  Gth  century  of  the  Flight,  being  itself 
too"  large  to  be  much  read.  The  great  book  exists  complete 
in  the  viceregal  library  at  Cairo,  and  ought  to  be  pub- 
lished at  once.1 

The  Annals  are  a  general  history  from  the  creation  to  302 
a.h.,  and  are  in  the  course  of  publication  at  Leyden.  They 
will  fill  some  7000  to  7500  pages,  one  and  a  half  printed 
pages  corresponding  roughly  to  ono  leaf  of  Tabarl's  original 
MS.  Tabarf  added  a  supplement  about  his  authorities,  an 
abridgment  of  which  is  to  follow  tho  Leyden  edition.  It 
contains  biographical  notices  of  traditionalists,  contempo- 
raries of  Mohammed,  and  their  successors  to  the  second  half 
of  tho  2d  century.1  Other  works  by  Tabarf  will  be  spoken 
of  in  detail  in  the  preface  to  the  Leyden  edition. 

The  success  of  the  Annals  and  Commentary  was  due 
above  all  to  the  author's  personality.  Tho  respect  paid  to 
him  by  his  contemporaries  appears  in  various  anecdotes 
preserved  in  his  biography.  His  pupils  had  an  unbounded 
admiration  for  his  extraordinary  knowledge,  and  what  he 
said  seemed  to  them  the  best  that  could  be  said.  In  truth, 
both  his  great  works  were  the  best  of  their  kind,  especially 
the  Commentary,  which,  in  the  judgment  of  all  impartial 
critics,  has  not  been  equalled,  before  or  since,  in  complete- 
ness, learning,  and  independent  judgment.  A  contempo- 
rary says  that  "it  would  be  worth  a  journey  to  China  to 
procure  the  book."  So  general  was  this  view  that  the 
opinion  of  Tabari  was  quoted  as  a  legal  authority. 

Tho  inferiority  of  the  A  nnals  as  a  literary  composition 
may  bo  due  partly  to  the  author's  years,  partly  to  tho  in- 
equality of  his  sources,  sometimes  superabundant,  some- 
times defective,  partly  perhaps  to  the  somewhat  hasty 
condensation  of  his  original  draft.  Nevertheless  the  valuo 
of  the  book  is  very  great :  the  author's  selection  of  tradi- 
tions is  usually  happy,  and  the  episodes  of  most  import- 
ance are  treated  with  most  fulness  of  detail,  so  that  it 
deserves  the  high  reputation  it  has  enjoyed  from  the  first. 
This  reputation  rose  steadily ;  there  were  twenty  copies 
(one  of  them  written  by  Tabarfs  own  hand)  in  tho  library 
of  tho  Fatimite  caliph  'Ariz  (latter  half  of  tho  4th  cen- 
tury), whereas,  when  Saladin  became  lord  of  Egypt,  the 
princely  library  contained  1200  copies  (MakrizL  i.  408 
tq.).  Only  princes  and  rich  men  could  own  a  book 
which  in  the  time  of  'Aziz  cost  ono  hundred  dinars.  Wo 
know  that  it  had  a  place  in  most  great  libraries  in  other 
countries,  for  we  find  that  it  was  used  in  nil  lands.  Tnus 
the  fact  that  no  complete  copy  can  now  bo  found  any- 
where, and  that  the  Leyden  edition  rests  on  odd  volumes 
lying  in  various  places,  gives  a  striking  image  of  what  the 
East  has  suffered  from  barbarism. 

Tho  Annals  soon  came  to  bo  dealt  with  in  various  ways. 
They  were  published  in  shorter  form  with  tho  omission  of 
tho  names  of  authorities  and  of  most  of  tho  poems  cited ; 
some  passages  quoted  by  later  writers  are  not  found  even 
in  the  Leyden  edition.  On  the  other  hand,  somo  interpola- 
tions took  place,  one  in  the  author's  lifetime  and  perhaps 
by  his  own  hand.  Then  many  supplements  wcro  written, 
e\<7.,  by  Ferghanl  (not  extant)  and  by  Hamadhanf  (|>artly 
preserved  in  Paris).    'Arlb  of  Cordova  made  an  abridg- 

1  See  the  excellent  article  by  Loth  tu  Z.D.Af.tf,  xxxv.  688  sg. 
'  Tin  MS.  containiug  this  abridgment  is  described  by  Lota  in 
7..U.MA)..  xxxti.  081  »{.    It  It  now  lu  the  Uritish  Mneuoi. 


Historians  qfler  fabari. 
The  chief  historians  after  T»Wf  may  be  briefly  mentioned  In 
chronological  order.  Raxt  (d.  325)  wrote  a  History  of  Spain;  Euty- 
chios  (d.  323)  wroto  Annals  (published  by  Pocock,  Oxford.  1656). 
which  aro  very  important  because  he  gives  tho  Christian  tradition  ; 
Ibn  'Abd  Rabbihi  (d.  328)  has  very  valuable,  historical  passages  in 
his  famous  miscellany  wiled  Al-'Ihd  al-Farld  (3  vols.,  Cairo,  1293 
A.H.) ;  Siili  (d.  335)  wroto  on  the  'Abbasid  caliphs,  their  vixicrs  and 
court  poets ;  Mas'iidi  (see  M  as'udy)  composed  varioua  historical  and 
geographical  works  (J.  345).  Of  Tabari  %  contemporary  Hamza  Is- 
pahan! we  have  tho  A nnaU  (published  by  Gottwalut,  St.  Petersburg, 
18-14);  Abu  '1-Faraj  al  Ispahan!  (d  356)  in  his  Book  of  Songs  {KiLdb 
al-Aghdnl,  20  vols.,  Cairo,  1235)  gavo  the  lives  of  poets  whose  songs 
were  sung  ;  Ibn  al-Kutiya  (d.  36<)  wrote  a  History  of  Spain  ;  Ibn 
Ziilak  (d.  337)  a  History  of  Egypt;  "Otbi  wroto  tho  History  nf  Mah- 
mud  of  Qhazna  (d  421),  at  whoso  court  ho  lived  (printed  on  tho 
margin  of  the  Egyptian  edition  of  Ibn  al-Athir);  Tha'lubi  (d.  427) 
wroto  a  well-known  History  of  Vis  Old  Prophets  ;  Abu  No'aim  al- 
iHpahant  (d.  430)  wroto  a  History  of  Ispahan,  chiefly  of  tho  scholars 
of  that  city;  Tha'alibi  (d  429  or  430)  wrote,  inter  alia,  a  well- 
known  History  of  tits  Potts  of  his  Time,  now  (1887)  in  course  of 
publication  at  Damascus.  Beruni  (d.  440)  take*  a  high  place 
among  historians  by  his  Chronology  of  Ancient  Xaiu>ns{tA.  Sachau. 
Leipsic,  1878:  Enjr.  trans.,  Loudon,  1876)  and  his  contributions  to 
the  history  of  India  ami  Khwarizm;  Kotid'i  (d  454)  wroto  a  De- 
scription of  Egypt  ami  also  various  historical  pieces,  of  which  aomo 
are  extant ;  Ibn  Sa'id  of  Cordova  (d.  462)  wroto  a  View  of  tht 
History  of  the  Various  Kalians.  Baghdad  and  its  learned  men 
fonnd  an  excellent  historian  in  Al-khatib  al-Raghdii<!t  (d.  403), 
and  Spain  in  Ibn  Hayan  (d.  460),  and  half  a  century  later  in  Ibn 
Khakan  (d.  529)  and  ibn  Bos&dm  (d  542).  Snru'ani  (d.  562)  wroto 
an  excellent  book  on  genealogies;  Ibn  'Asakir  (d.  571)  a  History  </ 
Damascus  and  her  Scholars,  which  is  of  great  value,  and  exists  in 
whole  or  in  part  in  several  libraries.  The  Biographical  Dictionarj 
of  tho  Spaniard  Ibn  Paacnal  (d.  578)  and  that  of  Dabbi,  a  some- 
what junior  contemporary,  aro  edited  in  Codcra"*  Bibliothcea  Arab. 
Ilisp.  (1883-1885);  Saladin  found  his  historian  in  tho  famous 
'Imad  oddia  (d.  597).  Ibn  al-Jauzi,  who  diet!  in  the  same  year, 
has  been  already  mentioned.  Abdalwahid'e  History  of  the  Aino- 
hades,  written  in  621,  waa  published  by 'Doxy  (2d  ed.,  1881).  Tho 
geographer  Yakut  (<1.  626)  wrote'also  some  historical  works,  now 
lost.  Abdallatif  (d.  629)  is  knowu  by  his  writings  about  Egypt 
(trans.  Do  Sacy,  1810);  Ibn  al-Athir  (d  630)  WTote,  in  addition  to 
tho  Chronicle  already  mentioned,  a  Biographical  Dictionary  of  Con- 
temporaries of  the  Prophet.  Kifti  (d.  646)  is  especially  known  by 
his  History  of  Arabic  Philologists.  Sibt  ibn  al-Jauzi  (d.  654),  grand- 
son of  the  Ibn  al-Jauri  already  mentioned,  wrote  a  groat  Chronicle. 
of  which  much  the  larger  part  still  exists.  Coder*  lias  edited 
(Madrid,  1886)  Ibn  al-'Abbar's  (d.  668)  Biographical  Lexicon,  al- 
ready known  by  Dory's  excerpts  from  it.    Ibn  al-'Adim  (d.  660)  is 

*  Of  this  work  the  Gotha  library  has  a  portion  containing  290-320 
a.h.,  of  which  the  part  about  the  West  has  beeu  printed  bv  Dozy  In  tha 
Bay&n,  and  the  rest  is  to  be  published  at  Leyden. 

*  A  fragment  (198-251  a.h.)  is  printed  in  De  Goeje,  Fragm.  Hist. 
Ar.,  vol.  ii.,  leyden,  1871.  Scbefer  possesses  an  excellent  MS.  of 
the  years  249-315  ;  Oxford  has  another  fragment,  345  360  A.H. ;  the 
second  part  is  in  the  Esoorial. 

*  The  first  part  wis  rendered  into  French  by  Dubeux  in  1836.  We 
have  now  an  excellent  French  translation  by  Zotcuberg,  1874. 
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fimfd  for  his  History  of  Aleppo,  snd  Abu  Shima  (<1.  605)  wrote  a 
well-known  History  of  Salad  in  and  Xureddln,  taking  a  great  deal 
froia'lmad  addin.  A.  M  idler  bas  recently  published  (1885)  Ihn 
abi  Oaaibia's  (d.  669)  History  of  Physicians.  The  History  of  Ihn 
a'-'Amid  id.  676),  better  known  as  Kl.MACtN'  (f.r.),  was  printed  bjr 
L-prahie  in  1625.  lbu  Sa^d  al-Maghribi  (d.  673  or  685 >  i*  famoua 
for  hit  histories,  but  still  more  for  bis  geographical  writings.  Tho 
toted  theologian  NawawI  (j.t>. ;  d.  676)  wrote  a  Biographical 
IhdiMary  of the  Worthia  of  the  First  A  act  of  Islam.  Pre-eminent 
as  a  biographer  ia  Ihn  Kliallikin  (d.  681),  whose  much-used  work 
wu  partly  edited  by  Dc  Slane  ami  completely  by  Wlistenield  (1835- 
iii\  and  translated  into  English  by  the  form  of  scholar  (4  vols., 
1S43-71). 

Aba  1-Faraj,  better  known  aa  Bar-Hebncoa  (d.  6P5),  wrote 
besides  his  Syriac  Chronicle  an  Arabic  History  of  Dynasties  (oL 
Pccock,  Oxford,  1663).  Ibn'Adharf's  History  of  Africa  and  Spain  baa 
been  published  by  Dozy  (2  vols.,  Leyden,  1848-51),  and  tho  Kartds 
of  Ihn  abt  Zar'  by  Toruber*  (1843).    One  of  the  best  known  of 
Arab  writers  ia  Abulfeda  (d.  732),  whoso  Annates  Muslemian  wero 
published  with  a  Latin  version  by  Rciske  (Copenhagen,  5  vols.  4to, 
17S9-1M).    The  History  cf  the  Time  before  Mohammed  has  been 
jublishcd  by  Fleischer  (1831).     Not  less  famous  U  the  great 
EnnHopetdia  of  his  contemporary  Xorvairi  (d.  732),  but  only  somo 
eitiacta  arc  aa  yet  in  print    Ibn  Sayyid  an-Xas  (d.  734)  wrote,  a 
fall  biography  of  the  Prophet ;  Mizzi  (d.  742)  an  extensive  work 
oa  the  men  from  whom  traditions  have  been  derived.    We  atill 
possess,  nearly  complete,  the  great  Chronicle  of  Dhababi  (d.  748), 
a  rery  teamed  biographer  and  historian.    A  complete  edition  of 
the  geographical  and  historical  Masdlik  al-Absdr  of  Ibn  Fadlallah 
(1  719)  is  much  to  be  desired.    It  ia  known  at  present  by  extracts 
given  by  Quatremere  and  Amari    Ibn  al-Wardi  (d.  749  or  750), 
best  known  by  hia  Cosmography,  wrote  a  Chronicle  which  has  been 
pnatad  in  Egypt    tjafadi  (<L  764)  got  a  great  name  aa  a  bio- 
grapher.   Yah'i  (d.  768)  wrote  a  Chronicle  of  Islam  and  Lives  of 
Saints.    Sobkl  (d.  771)  published  Live*  of  the  Theologians  of  the 
Shd/Cite  School.    Of  Ibn  Kathir'e  History  the  greatest  part  is  ex- 
tant  For  the  history  of  Spain  Ind  the  Maghrib  the  writings  of 
Ibn  al-Khatib  (d.  776)  are  of  acknowledged  value.  Another  history, 
of  which  wo  possess  the  greater  part,  is  the  large  work  of  Ibn  al- 
Torit  (d.  807).    Far  superior  to  all  these,  however,  ia  the  famous 
Ibn  Khaldiin  (d.  80S),  who  proves  himself  a  great  thinker  in  the 
Prolegomena  to  his  Universal  History.    Of  the  Prolegomena  there 
are  an  edition  by  Quatremere  (1858)  and  a  French  version  by  Da 
Slane  (1863).    The  Utter  scholar  also  published  text  and  version 
of  the  History  of  the  Berbers,  and  there  is  a  poor  Egyptian  edition 
of  the  whole  work.    Of  the  historical  works  of  the  famous  lexico- 
grapher Firuzabadi  (d.  817)  only  a  Life  of  the  Prophet  remains. 
Maekizi  (d.  845)  is  spoken  of  in  a  separate  article  ;  Ibn  Hajar 
(d.  852)  is  boat  known  by  hia  Biographical  Dictionary  of  Contem- 
poraries of  the  Prophet,  now  in  coureo  of  publication  in  the  Bihlio- 
theea  Indica,    Ibn  'Arabshih  (d.  864)  ia  known  by  his  History  of 
Timir  (Leeuwarden,  1767).   'Akil  (d.  855)  wrote  a  General  History, 
still  extant  Abu  'l-llahaain  (d.  874)  wroto  at  length  on  the  history 
of  E.srjpt ;  the  first  two  parti  have  l«en  published  by  Jurnboll. 
Fliigel  has  published  Ibn  Kotlubogha'a  Biographies  of  the  HanaftU 
Jurists.    Ibn  Shihna  (d.  880)  wroto  a  History  of  Aleppo.  '  Of  8a- 
iluwf  we  poa  ess  a  bibliographical  work  on  the  historians.  Tho 
polymath  SoyiUi  (d.  911)  contributed  a  HUtory  of  the  Caliphs  and 
cany  biographical  pieces.    Sainhudf  a  History  of  Medina  is  known 
through  tho  excerpts  of  AVustenfeld  (1861,.    Ibn  lyas  (d.  930) 
wrote  a  History  of  Egypt,  and  Diyarbekri  (d.  968)  a  Life  of  Mo- 
hammed.   To  these  names  must  bo  added  Ma$kaui  (q.v.)  and 
Hajji  Khalifa,  the  famoua  Turkish  bibliographer  (d.  10C8\  who, 
besides  his  Bibliographical  Lexicon  and  his  well-known  geography, 
the  Jihdn-numa,  wrote  histories,  mostly  in  Turkish.    He  mailo 
use  of  European  sources,  and  with  him  Arabic  historiography  may 
be  said  to  cease,  thougtuhe  had  some  unimportant  successors. 

A  word  must  bo»said  of  the  historical  romances,  the  beginnings 
of  \ihich  go  back  to  the  first  centuries  of  Islam.  Tho  interest  in 
all  that  concerned  Mohammed  and  in  the  allusions  of  the  Koran 
to  old  prophets  and  races  led  mrfnv  professional  narrators  to  choose 
these  subjects  in  place  of  the  doughty  deeds  of  the  Bedouins. 
The  increasing  veneration  paid  to  tho  Prophet  and  lo-\  Jar  tho 
'marvellous  soon  gave  rise  to  fables  al>ont  his  crrihlhxW,  his  visit 
'o  heaven,  Ac,  which  havo  found  thdir'way  oven  into  sober  his- 
tories, just  as  many  Jewish  legends  told  by  the  converted  Jew 
lub  al-Al.  bar  and  by  Wahb  ibn  Monabbih,  and  many  tables 
about  tho  pld  princes  of  Yemen  told  by  'Abid,  are  taken  as  genuine 
history  (see,  Wever,  Maa'udf,  iv.  88  *?.).  A  fresh,  field  for 
romantic  legend  was  found  in  tbo  history  of  the  victories  of  Islam, 
the  exploits  of  the  first  heroes  of  the  faith,  the  fortunes  of  'All  and 
his  house.  Even  under  the  first  Omayyads  there  were  in  the 
novjaea  of  most  gnat  citios  preachers  who  edified  the  people  by 
stories  about  Islam  and  its  victories,  and  tbcro  is  ample,  evidence, 
that  these  men  did  not  stick  to  actual  fact  Sho'ba  said  of  them 
get  from  us  a  handbrcadth  of  tradition  and  makf  it  an  ell." 
too,  history  v.  as  often  expressly  forged  for  party  ends. 


Tho  people  swallowed  all  this,  and  so  s  romantic  tradition  sprang 
up  side  by  side  with  the  historical,  and  had  a  literature  of  its  owiu 
tho  beginnings  of  which  must  be  placed  as  early  as  the  second 
century  of  the  Flight.  The  oldest  samples  still  extant  arc  the 
fables  about  the  conquest  of  Spain  ascribed  to  lbu  Habib  (d.  23S), 
and  those  about  the  conquest  of  Egypt  and  the  West  by  lbu 
•Abdalhakam  (d.  257).  Iu  these  truth  and  falsehood  are  mingled, 
as  Doxy  has  shown  in  his  RecKerches.  But  most  of  the  extant 
literature  of  this  kind  is,  in  ita  present  form,  much  more  recent; 
e.g.,  the  Story  of  the  Death  of  Hotain  by  tho  Paeudo  Abii  Mikhnaf 
(translated  by  Wustcnfcld) ;  the  Conquest  of  Syria  by  Abu  IstnA'fl 
al-Bacri  (edited  by  Nassau  Lees,  Calcutta,  1854,  and  discussed  by 
Do  Goojc,  1864)  ;  tho  Psetido-Wakidi  (see  Hamaker,  De  Erpug- 
nationt  Memphidis  tt  Alexandrite,  Lcyden,  1835) ;  the  Pscudo-Ibn 
Kotaiba  (see  Dozy,  Recherehrs) ;  the  book  ascribed  to  A'saui  Kiifi, 
Ac  Further  inquiry  into  the  origin  of  these  works  is  called  for,  but 
some  of  them  were  plainly  directed  to  stir  up  fresh  zeal  against  the 
Christians.  In  tho  Cth  century  some  of  theso  books,  had  gained  so 
much  authority  that  thoy  were  used  as  sources,  and  thus  mauy  un- 
truths crept  into  accepted  historv.  (M.  J.  1>K  Q.) 

TABERNACLE,  the  portable  sanctuary  of  Israel  in  the 
wilderness  wanderings.  Critical  analysis  of  the  Penta- 
teuch (q.v.)  teaches  us  to  draw  a  sharp  line  between  tho 
old  notices  of  the  tabernacle  contained  in  the  pro-Deutero- 
nomic  history  book  (JE)  and  tho  account  given  by  toko 
post-exilic  priestly  narrator.  The  latter  throws  back  iuto 
tho  time  of  Moses  the  whole  scheme  of  worship  and  ritual 
of  which  the  second  temple  was  tho  centre,  and,  as  this 
scheme  necessarily  implies  tho  existence  of  an  elatiorate 
sanctuary  on  tho  pattern  of  the  temple,  he  descriWs  a 
tabernacle  of  extraordinary  splendour  pitched  in  the  middle 
of  the  camp,  with  an  outer  and  inner  chamber  and  a  court- 
yard, and  all  the  apparatus  of  sacrificial  and  atoning  ritual, 
just  as  in  tho  temple,  only  constructed  of  boards,  posts, 
and  curtains  so  that  it  could  be  taken  d  i>wn  and  moved 
from  place  to  place.  The  whole  description  is  ideal,  aa 
appears  not  only  from  the  details  but  from  the  fact  that 
the  old  history  knows  nothing  of  such  a  structure.  Tho 
Chronicler  indeed,  who  had  before  him  tho  Pentateuch  in 
its  present  shape,  assumes  that  after  the  Israelites  entered 
Canaan  tho  tabernacle  continued  to  be  the  one  legitimate 
place  of  sacrifice  until  it  was  superseded  by  Solomon's 
temple,  and  represents  it  as  standing  at  Gibeon  in  tho 
days  of  David  and  his  son  (1  Cliron.  xxi.  29  »q. ;  2  Chron. 
i.  3).  But  the  book  of  Kings  knows  Gibeon  only  as  "  the 
greatest  high  placo"  (1  Kings  iii.  4).1 

Again,  the  tabernacle  of  the  Priestly  Codo  is  pre-emi- 
nently the  sanctuary  of" tho  ark,  bearing  tho  name  mUfitan 
ha  tduth.  "  tho  tabernacle  of  the  testimony,"  i.e.,  the  habit- 
ation in  which,  lay  "tho  ark  of  tho  testimony"  or  chest 
containing  the  stones  on  which  tho  decalogue  was  inscribed. 
But  between  Joshua's  days  and  the  building  of  the  templo 
the  ark  migrated  from  ono  tent  or  habitation  to  another 
(2  Sam.  vii.  G  ;  1  Chron.  xvii.  5),  and  at  Shiloh  it  was 
housed  not  in  a  tent  but  in  a  temple  (1  Sara.  iii.  3,  1 5). 
And,  while  in  the  Priestly  Code  the  tabernaclo  is  the  only 
legitimato  sanctuary  and  its  priests  are  the  only  legitimate 
priests,  the  whole  history  bIiows  that  no  such  restriction 
was  even  thought  of  till  after  tho  timo  of  tho  prophet 
Isaiah. 

With  all  this  it  agrees  that  tto  oldest  parts  of. the  Penta- 
teuch speak  indeed  of  a  tabernacle,  but  ono  of  a  quite 
different  kind.  Tho  tabernacle  of  the  Elohist  (for  of  the 
two  uarratives — Elohistic  and  Jahvistic— which  aro  com- 
bined in  the  so-called  Jehovistic  history  only  the  former 
seems  to  mention  it)  is  a  tent  which  Moses  pitched  outside 
the  camp  (Exod.  xxxiii.  T^*?.),  and  where  Jehovah  was 
wont  to  reveal  Uimself  to  him  in  tho  pillar  of  cloud,  which 
descended  for  tho  purpose  and  stood  at  tho  door  (Num.  xi. 
25;  xii.  5;  xiv.  10);  it  is  therefore  called  ohel  mffia\  "the 

1  Two  passages  in  the  old  history,  which  comprises  the  books  of 
Judges,  Bamliel,  and  Kings,  speak  of  tho  tabernacle  (r>hd  mi'ld);  but 
•  Tteual  and  internal  evi-leuce  show  them  to  be  interpolated  (1 
u,  22;  1  Kings  vui.  4). 
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tent  of  tryst"  No  description  of  it  is  given,  nor  is  its 
origin  spoken  of  but  something  of  the  old  narrative  has 
obviously  been  lost  before  Exoi  xxxiii.  7,  and  here  what 
is  lacking  was  probably  explained.  It  appears,  however, 
that  it,  was  very  different  from  the  tabernacle  described  by 
the  priestly  narrator.  Tt  was  not  in  the  centre  of  the 
camp  but  stood  some  distance  outside  it,1  and  it  was  not 
the  seat  of  an  elaborate  organization  of  priests  and  guarded 
by  a  host  of  Levi  tea,  but  had  a  single  minister  and  custo- 
dian, viz.,  Joshua,  who  was  not  a  Levite  at  all  but  Moses* 
attendant  (Exod.  xxxiii.  11). 

The  existence  of  such  a  simple  tent  sanctuary  presents 
none  of  the  difficulties  that  beset  the  priestly  narrative. 
Portable  shrines  were  familiar  to  Semitic  antiquity,  and 
tents  as  sanctuaries  were  known  to  the  Israelites  in  much 
later  times  at  the  high  places  and  in  connexion  with  irre- 
gular worships  (Ezek.  xvi.  16,  "thou  didst  take  of  thy 
garments  and  madest  for  thyself  sewn  high  places,"  i.e., 
shrines  of  curtains  sewn  together ;  2  Kings  xxiii.  7,  where 
for  "hangings  for  the  grove" read  "tents  for  the  Ashera": 
comp.  Hos.  ix.  6  and  Syriac  prakk,  Assyrian  parcdin,  a 
small  chapel  or  shrine,  from  the  same  root  as  Hebrew 
pdroktlh,  the  vail  of  the  Holy  of  Holies).  Such  idolatrous 
tabernacles  were  probably  relics  of  the  usages  of  the 
nomadic  Semites,  and  it  is  only  natural  that  Israel  in  its 
wanderings  should  have  had  tho  like.  And  it  is  note- 
worthy that  the  portable  chapels  of  tho  heathen  Semites 
were  mainly  used  for  divination  (comp.  Jovrn.  of  Philol., 
xiiL  283  tq.),  just  as  the  Mosaic  tabernacle  is  described  by 
the  Elohist  not  as  a  place  of  sacrifice  (such  as  the  tabernacle 
of  the  Priestly  Code  is)  but  as  a  place  of  oracle. 

The  heathen  shrines  of  this  sort  contained  portable  idols 
or  baetylia  (see  Selden,  De  DO*  Syriit,  i.  6);  but  what  the 
Mosaic  tabernacle  contained  is  not  expressly  told.  The 
ordinary  and  seemingly  the  easiest  assumption  is  that  the 
ark  stood  in  it,  and  Deut.  x.  1  tq.,  which  must  be  drawn 
from  the  lost  part  of  the  older  narrative  already  alluded 
to,  certainly  places  the  construction  of  the  ark,  to  contain 
the  tables  of  stone,  just  before  the  time  when  the  taber- 
nacle is  first  meutioned  by  the  Elohist.  But  neither  in 
Deuteronomy  nor  before  it  are  tho  ark  and  the  tabernacle 
ever  mentioned  together,  and  of  the  two  old.  narrators  it 
is  not  clear  that  the  Jahvist  ever  mentions  the  tabernacle 
or  the  Elohist  the  ark.  The  relation  between  the  two 
calls  for  further  investigation,  especially  as  tho  ark  retains 
its  importance  after  the  occupation  of  Canaan,  while  the 
"  tent  of  tryst "  is  not  mentioned  after  the  time  of  Moses, 
who,  according  to  the  Elohist  (Exod.  xii.),  enjoyed  at  it 
i  privilege  of  direct  access  to  the  Deity  not  accorded  to 
later  prophets. 

TABERNACLES,  Feast  of.  The  original  character' 
of  this  Hebrew  feast,  celebrated  at  the  close  of  the  agri- 
cultural year  as  a  thanksgiving  for  the  produce  of  tho 
seasons,  but  especially  for  the  vintage  and  olive  harvest, 
has  been  explained  in  Pextateuch,.  vol.  xviii.  p.  511. 
As  such  it  is  described  in  tho  old  law  of  Exod.  xxiii.  16, 
under  the  name  of  "  the  feast  of  ingathering,  at  the  end 
of  the  year  "  (which,  in  the  old  Hebrew  calendar,  ran  from 
autumn  to  autumn),  "when  thou  hast  gathered  in  thy 
labours  out  of  tho  field "  (comp.  Exod.  xxxiv.  22).  Tho 
same  feast  is  spoken  of  in  Deut  xvi.  13  as  "the  feast  of 
booth's"  (E.V.  " tabernacles,"1  whence  the  current  name 
of  tho  feast),  when  "  thou  hast  gathered  in  thy  corn  and 
wine"  from  the  corn-floor  and  the  wine -press.  No  ex- 
planation Is  here  given  of  tho  name  "feast  of  booths"; 
but  after  the  exile  it  was  understood  that  during  this 
feast  the  people  assembled  at  Jerusalem  were  to  live  in 

1  la  old  Intel  the  Mortuary,  after  the  people  bad  settled  down 
in  cities,  usually  rtood  out»ide  the  town,  and  this  was  tho  case  even 
with  the  temple  at  Jerusalem  when  It  was  first  built. 
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booths  constructed  of  branches  of  trees  (Lev.  xxiii.  39 
Neh.  viil  14  tq.).  Tho  passage  in  Neheiniah,  describing 
the  celebration  of  the  feast  in  444  B.O.,  serves  as  a  com- 
mentary on  the  post-exilio  law  in  Leviticus,  and  from  it 
we  learn  that  the  use  of  booths  on  that  occasion  had  no 
foundation  in  traditional  usage,  but  was  based  directly  on 
the  law,  which  then  for  the  first  time  became,  generally 
known.*  According  to  .the  law  in  question,  the  booths 
were  to  be  a  memorial  of  the  wilderness  wandering  (Lev. 
xxiii.  43),  but  of  this  there  is  no  bint  in  Deuteronomy ; 
and,  while  it  is  quite  in  the  style  of  the  later  law  to  attach 
a  new  historical  reference  to  an  old  name  like  "  feast  of 
booths,"  it  is  certain  from  Exodus  that  the  feast  had 
originally  agricultural  and  not  historical  significance.  As 
such  it  is  exactly  parallel  to  the  vintage  feasts  of  other 
ancient  nations,  e.g.,  to  the  Athenian  Oschophoria.  And, 
in  particular,  it  is  noteworthy  that  in  Judges  ix.  27  we 
find  a  vintage  feast  at  Shechem  among  the  Canaanites, 
from  whom  the  Israelites  first  learned  the  ways  of  agri- 
cultural life,  and  from  whom  so  much  of  the  popular 
religion  was  copied.  To  acta  of  worship  nominally  ad- 
dressed to  Jehovah,  but  really  to  the  Canaanite  Baalim, 
Hosea  expressly  reckons  rites  celebrated  "on  all  corn- 
floors" (ix.  1),  expressing  thanks  for  divine  gifts  of  corn, 
wine,  and  oil  (ii.  8  tq.),  and  in  their  context  these  allusions 
leave  no  doubt  that  the  prophet  refers,  in  part  at  least, 
to  autumn  feasts,  in  which  Jehovah  worship  was  mingled 
with  Canaanite  elements  (comp.  Wellhausen,  Prol.  tur 
Geich.  Isr.,  cap.  3,  ii.;  Eng.  trans.,  p.  92  tq.).  These  feasts 
were  local  in  character,  but  in  northern  Israel  there  was  a 
great  autumn  feast  at  the  royal  sanctuary  at  Bethel  (1 
Kings  xii.  33),  as  even  in  the  days  of  Solomon  there  was 
such  a  feast  at  Jerusalem  (1  Kings  viii.  2).  .In  the  nature 
of  things  the  local  feasts  were  the  older,  and  it  was  tho 
fame  of  great  shrines  that  gradually  tended  to  draw 
worshippers  from  a  distance  to  temples  like  those  of 
Jerusalem  and  Bethel  Finally,  the  Donteronomic  law  of 
the  one  sanctuary  and  the  course  of  events  which  made 
that  law  the  practical  rule  of  the  remnant  of  Israel  put 
an  end  to  all  local  religious  feasts,  but  at  the  same  time 
obscured  the  old  significance  of  the  festal  cycle,  and  made 
room  for  the  historical  interpretation  .of  the  celebrations, 
now' concentrated  at  the  temple,  which  prevailed  among 
the  later 'Jews  (comp.  Passover  and  Pentecost).  In 
their  later  form  all  the  yearly  feasts  have  exact  times  and 
rules.  In  Deuteronomy  the  autumn  feast  is  not  yet  tied 
to  a  day — it  could  hardly  be  so  while  it  was  still  essentially 
a  harvest  thanksgiving — but  in  tho  priestly  legislation  it 
is  fixed  to  commence  on  the  fifteenth  day  of  the  seventh 
month  (Lev.  xxiii.  34).  In  Deuteronomy  the  feast  lasts 
seven  days ;  Lev.  xxiii.  36  adds  an  eighth,  and  this  day 
ultimately  became  the  most  important  (John  vii.  37). 
*  If  we  accept  the  conclusion  that  the  autumn  festival  wsb  origin- 
ally a  vintage  feast  celebrated  in  local  sanctuaries,  the  naino 
"feast  of  booths"  admita  of  a  natural  explanation.  The  Canaan- 
ite feast  at  Shechem  and  the  Hebrew  feast  at  Shiloh  (Judges  xxi. 
21)  vers  partly  celebrated  abroad  in  the  vineyarda,  and  Ilosca  also 
knows  each  feasts  on  the  open  corn-floors.  That  it  was  usual  to 
go  forth  and  live  in  booths  during  the  vintage  may  be  concluded 
from  lsa.  L  8 ;  tho  same  practice  still  prevails  at  Hebron  (Robinson, 
Bibl  Res.,  ii  81).  If  it  was  these  booths  erected  among  the  vino- 
yards  that  originally  gave  their  name  to  the  feast,  we  can  under- 
stand how  the  book  of  Nebemlah  recognizes  the  erection  of  booths 
within  the  city  of  Jerusalem  as  an  innovation.  No  doubt  at  all 
feasts  where  tliere  was  a  great  concourse  of  visitors  many  would  b* 
compelled  to  livo  in  tenta ;  this  wems  to  have  been  the  case  crcn 
in  old  Israel  (Hos.  xii.  9).  But  that  ia  quito  a  different  thing 
from  tho  later  observance,  in  which  booths  or  bowers  had  to  be 
made  and  used  even  by  those  who  had  houses  of  their  own. 


1  The  expression  that  the  Israelites  had  not  done  so  since  the  days 
of  Joshua  means  that  there  was  no  recollection  of  their  having  era- 
done  «o ;  for  of  course  it  is  assumed  that  Joshua  carried  out  every 
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TABLES,  Mathematical.  In  any  tablo  the  results 
tabulated  aro  termed  the  "  tabular  results  "  or  "  respond- 
ent*," and  the  corresponding  numbers  by  which  the  table  is 
entered  are  termed  the  "arguments."  A  table  is  said  to  bo 
of  single  or  double  entry  according  as  there  are  one  or  two 
arguments.  For  example,  a  table  of  logarithms  is  a  tablo 
of  single  entry,  the  numbers  being  the  arguments  and  the 
logarithms  the  tabular  results ;  an  ordinary  multiplication 
Uble  is  a  tablo  of  double  entry,  giving  xy  as  tabular  result 
for  x  and  y  as  arguments.  The  intrinsic  value  of  a  table 
of  may  be  estimated  by  the  actual  amount  of  time  saved  by 
•  consulting  it ;  for  example,  a  tablo  of  square  roots  to  ten 
Jjecimals  is  more. valuable  than  a  tablo  of  squares,  as  the 
Extraction  of  the  root  would  occupy  more  time  than  the 
multiplication  of  the  number  by  itself.  The  value  of  a 
table  docs  not  depend  upon  tie  difficulty  of  calculating  it; 
tor,  once  made,  it  is  made  for  over,  and  as  far  as  the  user 
is  concerned  the  amount  of  labour  devoted  to  its  original 
construction  is  immaterial.  In  some  tables  the  labour  re- 
quired in  the  construction  is  the  samo  as  if  all  the  tabular 
results  had  been  calculated  separately;  but  in  the  majority 
of  instances  a  table  can  bo  formed  by  expeditious  methods 
which  are  inapplicable  to  the  calculation  of  an  individual 
result.  This  is  the  caso  with  tables  of  a  continuous  quan- 
tity, which  may  frequently  be  constructed  by  differences. 
The  most  atrjking  instance  perhaps  is  afforded  by  a  factor 
table  or  a  tablo  of  primes ;  for,  if  it  is  required  to  deter- 
mine whether  a  given  number  is  prime  or  not,  the  only 
available  method  (in  the  absence  of  tables)  is  to  divide  it 
by  every  prime  less  than  its  square  root  or  until  one  is 
found  that  divides  it  without  remainder.  But  to  form  a 
table  of  prime  numbers  the  process  is  theoretically  simple 
and  rapid,  for  we  have  only  to  range  all  the  numbers  in  a 
line  and  strike  out  every  second  beginning  from  two,  every 
third  beginning  from  three,  and  so  on,  those  that  remain 
being  primes.  Even  when  the  tabular  results  are  con- 
structed separately,  the  method  of  differences  or  other 
methods  connecting  together  different  tabular  results  may 
afford  valuable  verifications.  By  having  recourse  to  tables 
aot  only  does  the  computer  save  time  and  labour  but  he 
also  obtains  the  certainty  of  accuracy ;  in  fact,  even  when 
the  tabular  results  are  so  easy  to  calculate  that  no  time  or 
mental  effort  would  be  saved  by  the  use  of  a  table,  the 
certainty  of  accuracy  might  make  it  advantageous  to 
employ  it. 

The  invention  of  logarithms  in  1614,  followed  immedi- 
ately by  the  calculation  of  logarithmic  tables,  revolutionized 
all  the  methods  of  calculation ;  and  the  original  work  per- 
formed by  Briggs  and  Vlacq  in  calculating  logarithms  260 
years  ago  has  in  effect  formed  a  portion  of  every  arith- 
metical operation  that  has  since  been  carried  out  by  means 
of  logarithms.  And  not  only  has  an  incredible  amount  of 
labour  been  saved 1  but  a  vast  number  of  calculations  and 
researches  have  been  rendered  practicable  which  otherwiso 
would  havo  been  quite  bcyoud  human  reach.  The 
mathematical  process  that  underlies  the  tabular  method  of 
obtaining  a  result  may  be  indirect  and  complicated ;  for 
example,  the  logarithmic  method  would  be  quite  unsuitable 
for  the  multiplication  of  two  numbers  if  tho  logarithms 
had  to  be  calculated  specially  for  tho  purpose  and  were 
not  already  tabulated  for  use.  Tho  arrangement  of .  a 
table  on  the  page  and  all  typographical  details — such  as 
the  shape  of  the  figures,  their  spacing,  the  thickness  and 
placing  of  the  rules,  the  colour  and  quality  of  the  paper, 
4c. — are  of  the  %  highest  importance,  as  the  computer  has 

 '  

1  Referring  to  fsctor  tablet,  Lambert  wrote  (SuppUvienta  Tabularum, 
1798,  p.  xv.) :  "  Universalis  finU  tallum  tabularum  eat  ut  aemel  pro 
:omputetor  quod  wepius  d«  novo 
>  can  computet™  quod  in  fotnrom  pro 
Tim  ipolici  to  all  tables. 


urn  foret,  «t  ut 


to  spend  hours  with  his  eyes  fixed  upon  the  book ;  and 
the  efforts  of  eye  and  brain  required  in  finding  tho  right 
numbers  amidst  a  mass  of  figures  on  a  page  and  in  taking 
them  out  accurately,  when  the  computer  is  tired  as  well  -n 
when  he  is  fresh,  are  far  more  trying  than  the  mechanical 
action  of  simple  reading.  Moreover,  the  trouble  required 
by  the  computer  to  learn  the  use  of  a  table  need  scarcely 
bo  considered ;  the  important  matter  is  the  time  and 
labour  saved  by  it  after  he  has  learned  its  use.  Tables 
are,  as  a  rule,  intended  for  professional  and  not  amateur 
use ;  and  it  is  of  little  moment  whether  the  user  who  is 
unfamiliar  with  a  tablo  has  to  spend  ten  seconds  or  a 
minute  in  obtaining  an  isolated  result,  provided  it  can  ba 
used  rapidly  and  without  risk  of  error  by  a  skilled  computer. 

In  the  following  descriptions  of  tables  an  attempt  is 
made  to  give  an  account  of  all  thoso  that  a  compute-/  of 
tho  present  day  is  likely  to  use  in  carrying  out  arithmet- 
ical calculations.  Tables  of  merely  bibliographir.il  or 
historical  interest  are  not  regarded  as  coming  within  tha 
scope  of  this  article,  although  for  special  reasons  »uch 
tables  are  briefly  noticed  in  some  cases.  Tables  relating 
to  ordinary  arithmetical  operations  aro  first  dtscribjd,  and 
afterwards  an  account  is  given  of  tho  motX  useful  and 
least  technical  of  the  more  strictly  mathematical  'tables,' 
such  as  factorials,  gamma  functions,  integrals,  BeaselU 
functions,  <fcc.  It  is  difficult  to  classify  the  tables  de-? 
scribed  in  a  perfectly  satisfactory  manner  without  prolixity, 
as  many  collections  contain  raluablo  sets  bslongirg  to  a 
variety  of  classes.  Nearly  all  modem  tables  are  stereo- 
typed, and  in  giving  their  titles  the  accompanying  date  is 
either  that  of  the  original  stereotyping  or  of  the  tirage 
in  question.  In  tables  that  have  passed  through  many 
editions  the  date  given  is  tfitt  of  tho  edition  described.  A 
much  fuller  account  of  general  tables  published  previously 
to  1872,  by  the  present  writer,  is  contained  in  the  British 
Association  Report  for  1873,  pp.  1-175 ;  and  to  this  the. 
reader  is  referred. 

Tables  of  Divisors  {Factor  Tables)  and  Tables  of  Primes.— The  PV-.-asj 
existing  factor  tables  extend  to  8,000,000.  In'1811  Chemae  pub-  ami 
liahed  at  Doventer  his  Cribnm  Aritl.metieum,  which  gives  all  the  ;  nines, 
prime  divisors  of  every  number  not  divisible  by  2,  3,  or  5  up  to  * 
1,020,000.  In  1814-17  Bwckhardt  published  at  Paris  his  Table* 
dts  Disiseurs,  giving  tho  least  divisor  of  every  number  not  divisibla 
by  2,  8,  or  5  up  to  3,036,000.  The  second  million  was  issued  ia 
1814,  the  third  in  1810.  and  the  first  in  1817.  The  corresponding 
tables  for  the  seventh  (in  1862),  eighth  (1863),  and  ninth  (1865)  mil- 
lions were  calculated  by  Daso  and  issued  at  Hamburg.  Dase  died 
suddenly  during  tho  progress  of  the  work,  and  it  was  completed  by 
Rosenberg.  Dase's  calculation  was  performed  at  the  instigation 
of  Gauss,  and  ho  began , at  6,000,000  because  the  Berlin  Academy 
was  in  possession  of  a  manuscript  presented  by  Crelle  extruding 
Burckhardl's  tablea  from  3,000,000  to  6,000,000.  This  manuarript,1 
not  having  been  published  by  1877,  was  found  on  examination 
to  be  so  inaccurate  that  the  publication  was  not  desirable,  and 
accordingly  the  three  intervening  millions  were  calculated  an  1 
published  by  James  Glaishcr,  the  Factor  Table  for  the  Feurtk 
Million  appearing  at  London  in  1879,  and  those  for  tho  fifth 
and  sixth  millions  in  18S0  and  1863  respectively  (all  three  mil- 
lions Btereotyped).  Tho  tenth  million,  though  calcalateil  by  J)a.-e> 
and  Rosenberg,  has  not  been  published.  It  is  in  the  peisession  of 
the  Berlin  Academy,  having  been  presented  in  1878.  The  nino 
quarto  volumes  (Tables  des  Tnriseurs,  Paris,  1814-17  ;  Factor  Tables, 
London,  1879  83  ;  Factoren-Tufeln,  Hamburg,  1862-65)  thus  forns 
one  uniform  table,  giving  tho  least  divisor  of  every  number  not 
divisible  by  2,  3,  or  5,  frcra  unity  to  nine  millions.  The  arranp..- 
roeut  of  tno  results  on  the  page,  which  is  due.  to  Burckhardt, 
is  admirable  for  its  clearness  and  condensation,  the  least  factors 
for  9000  numbers  being  given  on  each  page.  The  tabular  portion 
of  each  million  occupies  112  pages.  The  first  three  millions  w  ro 
issued  separately,  and  also  bound  in  one  volume,  but  tho  other 
six  millions  are  all  separate.  Burckhardt  began  with  the  sccov  1 
million  instead  of  the  first,  as  Cheruac's  factor  table  for  the  fir  t 
million  was  already  in  existence.  Burcknardt's  first  million  do  s 
not  supersede  Chernac's,  as  the  latter  gircs  all  the  primu  divisor* 
of  numbers  not  divisible  by  2,  3,  or  5  np  to  1,020,000.  It  occiipie* 
1020  pages,  and  Burckhardt  found  it  very  accurate ;  he  dcteet  1 
only  thirty-eight  errors,  of  which  nine  were  due  to  the  author,  tUo 
'  ig  twenty-nine  having  been  caused  by  the  slipping  of  type 
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in  the  printing.  The  errata  thus  discovered  are  Riven  in  the  fir*t 
millin-  Hurckhanlt  give*  but  a  very  brief  account  of  the  method 
liy  wM.  h  he  constructed  his  table  ;  and  the  introduction  to  Daae  e 
million*  merely  ronMsta  of  Gauss's  letter  suggesting  their  con- 
atnirtion.  The  Introduction  to  tho  Fourth  Million  (pp.  62)  con- 
taina  a  full  account  of  the  method  of  construction  and  a  history  of 
Ike  tor  tables,  with  a  bibliography  of  writings  on  tho  subject.  The 
Introduction  (pp.  103)  to  the  Sixth  Million  contains  an  enumeration 
of  prime-  end  a  great  number  of  tables  relating  to  the  distribution 
of  primes  in  tho  whole  nine  •  millions,  portion*  of  which  had  been 
published  in  the  Cambridge  Philosophical  Proceedings  and  else- 
where. The  factor  tables  which  have  been  described  greatly 
exceed  in  both  extent  nnd  accuracy  any  others  of  the  same  kind, 
the  largest  of  which  only  reaches  408,000.  This  is  tho  limit  of 
Felkel's  Tafel  aller  einfachen  Factored  (Vienna,  1776),  a  remark- 
Able  and  extremely  rare  book,1  nearly  all  the  copies  having  been  de- 
stroyed. Vega  ( Tabula,  1707)  gave  a  Ublo  showing  all  tho  divisors 
of  numbers  not  divisible  by  2,  3,  or  5  up  to  102,000,  followed  by  a 
list  of  primes  from  102,000  to  400,313.  In  tho  earlier  editions  of 
this  work  there  are  several  errors  in  the  list,  but  these  are  no  doubt 
corrected  in  Hillssa's  edition  (1840).  These  are  tho  largust  and  most 
convenient  tables  after  those  of  Chcrnac.  Salomon  (1827)  gives  a 
factor  table  to  102,011,  Kohler  (Havlbueh,  1818)  all  divisors  up  to 
21,624,  and  Honel  ( Table,  de  Logo,  ithmcs,  1871)  least  divisors  up  to 
10,841.  Barlow  (Tables,  1814)  gives  the  comploto  resolution  of 
every  number  up  to  10,000  into  its  factors ;  for  example,  corre- 
sponding to  4932  we  have  given  2s.  8*.  137.  This  table  is  uniquo 
ti>  far  as  wo  know.  The  work  also  contains  a  list  of  primes  up  to 
100,103.  Doth  these  tables  are  omitted  in  the  stereotyped  reprint 
of  1840.  In  Rces's  Cyclopedia  (1810),  articlo  "Prime  Numbers," 
there  is  a  list  of  primes  to  217,219  arranged  in  decades.  The 
Fourth  Million  (1879)  contains  a  list  of  primes  np  to  30,341.  On 
the  6ntt  page  of  the  Second  Million  Burckhardt  gives  the  first  nine 
multiples  of  the  primes  to  1423  ;  and  a  smaller  table  of  the  some 
kind,  extending  only  to  313,  occurs  in  Lambert's  Suppltmenta. 
MaHipli-  Multiplication  Tables. — A  multiplication  table  is  usually  of 
cation,  double  eutry,  the  two  arguments  being  the  two  factors  ;  when  so 
arranged  it  is  froqncutly  called  a  Pythagorean  table.  The  largest 
end  most  useful  work  is  Crt]\e'»JUchenfo/etn  (stereotyped,  Bremiker's 
edition,  1864),  which  gives  in  ono  volume  all  tho  products  up  to 
1000  x  1000.  so  arranged  that  all  the  multiples  of  any  one  number 
eppear  on  the  ssme  page.  The  original  edition  was  published  in 
1820  end  consisted  of  two  thick  octavo  volumes.  Tho  second 
(stereotyped)  edition  is  a  convenient  folio  volume  of  450  pages. 
Only  ono  other  multiplication  table  of  the  same  extent  has  appeared, 
via.,  Hcrwart  von  Hohen burgs  Tabulm  Arithmetic*  XIpooBajm- 
flcrut  Unircrxtlcs  *  (Munich,  1610),  on  which  see  Napier,  vol.  xvii. 
p.  183.  Tho  invention  of  logarithms  four  years  later  afforded 
another  means  of  performing  multiplications,  and  Von  Hohenburgs 
work  ntver  became  generally  known.  The  three  following  tables 
ere  for  the  multiplication  of  a  number  by  a  single  digit  (1)  Crelle, 
JSrleicfittrunns-Ta/el  far  jetien,  der  zu  rechnen  hat  (Berlin,  1836), 
e  work  extending  to  1000  pages,  gives  the  product  of  a  number 
ol  seven  figures  by  a  single  digit,  by  means  of  a  double  operation 
of  entry.  Each  page  is  divided  into  two  tables :  for  example, 
to  multiply  9382477  by  7  we  turn  to  page  825,  and  enter  the  right- 
hand  table  at  line  77,  column  7,  wnore  wo  find  77339  ;  wo  then 
enter  the  left-hand  table  on  the  same  page  at  line  93,  column  7, 
end  find  656,  so  that  tho  product  required  is  65677339.  (2) 
DreUchneider,  Produktcntaftl  (Hamburg  ami  Gotha,  1841),  is  some- 
what similar  to  Crellc'e  table,  hut  smaller,  tho  number  of  figures 
in  the  multiplicand  being  five  instead  of  seven.  (3)  In  Launcty,  A 
Tabic  of  Products  (Ismdon,  1865),  tho  product  of  any  five-figure 
nnrol<cr  by  a  single  dijrit  is  given  by  a  donblo  arrangement  The 
extent  of  the  table  is  the  same  as  that  of  Brctschneider's,  as  also 
is  the  principle,  but  the  arrangement  is  different,  Laundy's  table 
occupying  only  10  pages  and  Bretschncider's  99  pages.  Among 
earlier  works  may  bo  noticed  Gruson,  Grosses  Einmalcins  ton  Fins 
Us  Hnnderttnusewl  (Berlin,  1799),— a  table  of  products  up  to 
»  »x  10,000.  Tho  author's  intention  was  to  oxteml  it  to  100,000, 
bat  wo  believe  only  the  first  part  was  published.  In  this  book 
there  is  no  condensation  or  douhlo  arrangement;  the  pages  are 
very  l*rgc,  each  containing  125  lines. 
Quarter-  Quarter-Squares.—  Multiplication  may  bo  performed  by  means  of 
tjtare:.  e  table  of  single  entry  in  the  manner  indicated  by  the  formula— 

aJ  =  Ka  +  i>» -#<*-*)*. 
Thus  with  a  table  of  quarter-squares  we  can  multiply  together  any 
two  numbers  by  subtracting  the  quarter-squaro  of  tneir  difference 
from  the  quarter  *qaaro  of  their  sum.  The  largest  table  of  quarter- 
squares  is  Laundy,  Table  of  Quarter- Squares  of  all  lumbers  up  to 
100,000  (London,  1856).  Smallsr  works  are  Centnerschwer,  Neu- 
erfundens  Multiplications-  und  Quadrat  •  Tafeln  (Berlin,  1825), 
which  extends  to  20,000,  nnd  Jlerpaut,  TahU.iji rithmmom igucs 

I  For  Information  about  It,  are  a  taper  on  "  Factor  Tnt.lc*,"  In  Comb.  ML 
Prae.  vol  III  (1K78)  pp.  W-13S,  or  the  Introduction  to  tJi«i  FourtA  .Million. 

»  Bee  s  |x>o*r  •'  On  Multiplication  by  a  Table  ot  blnglo  Entry,"  la  FklL  Uaj., 
*ov«.ob«  187ft  fiw  •  noCi*  of  th-s  I.,*. 
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(Valines,  1832),  which  extends  to  40,000.  In  Morpaut'a  work  the 
quarter-square  is  termed  the  "arithmone."  Ludolf,  who  published  in 
1690  a  table  of  squares  to  100,000  (see  next  paragraph),  explains  in 
his  introduction  how  his  tablet  may  be  used  to  effect  multiplications 
by  means  of  the  above  formula  ;  but  the  earliest  book  on  quarter- 
squares  is  Voisin,  Tables  des  Multipli<vition*l  ou  logarUhma  its 
nombres  entiers  depuis  I  jusqu'a  20,000  il'ans,  1817).  By  a  log- 
arithm Voisort  means  a  quarter-square,  i.e.,  be  calls  a  a  root  and 
Jo1  its  logarithm.  On  the  subject  of  quarter-squares,  &c,  see 
the  paper  (already  referred  to)  in  Phil.  Mag. ,  November  1878. 

Squares,  Cuba,  <£c. — The  most  convenient  table  for  general  use,  Cinrres, 
as  well  as  the  moat  extensive,  is  Barlow's  Tables  (Useful  Knowledge  cube-.. « 
Society,  Loudon,  from  the  stereotyped  plates  of  1840),  which  gives 
squares,  cubes,  square  roots,  cube  roots,  and  reciprocals  to  10,000. 
The  largest  table  of  squares  and  cubes  is  kulik,  Taftln  der 
Quadrat-  und  Kubik-Zahlen  (Leipsic,  1848),  which  gives  both  as  far 
as  100,000.  Two  early  tables  also  give  squares  as  far  as  100,000, 
vix.,  Maginua,  Tabula  Tetragmiea  (Venice,  1692),  and  Ludolf, 
Tetragonometria  Tabularia  (Amsterdam,  K}90).  Button,  Tables  of 
Products  and  Powers  of  Numbers  (London,  1781),  gives  squares  up  to' 
25,400,  cubes  to  10,000,  and  the  first  ten  powers  of  the  first  hundred 
numbers.  Barlow,  Mathematical  Tables  (original  edition,  Loudon, 
1814),  gives  the  first  ten  powers  or  the  first  hundred  numbers.  The 
first  nine  or  ten  powers  are  given  in  Vega,  Tabulm  (1797),  and  in 
Hulsse'a  edition  of  the  same  (1840),  in  Kohler,  Handbuch  {.64b), 
and  in  other  collections.  Fai  do  Bruno,  CalciU  des  Erreurs  (Paris, 
1869),  and  M  idler,  Fierstelliat  Logaritkriitn  (1644),  give  squares  for 
use  in  connexion  with  the  metood  of  Ijast  Mjwm  Small  tables 
occur  frequently  in  books  intended  for  engineers  and  practical  men. 
Drach  (Messenger  of  Math,,  vol.  vii.,  1878,  p.  87)  has  given  to  S3 
places  the  cube  roots  (and  the  cube  roots  of  the  squares)  of  primes 
up  to  127.  Small  tables  of  powers  of  2,  3,  6,  7  occur  in  various 
collections  In  Vega's  Tabulm  (1797,  and  the  subsequent  editions, 
including  Htiisse  s)  the  powers  of  2,  8,  6  as  far  as  the  45th,  30th, 
snd  27th  respectively  are  given  ;  they  also  occur  in  Kohler' s  /Timet* 
buch  (1848).  The  first  25  powers  of  2, 3, 6,  7  are  given  in  Salomon, 
Logarithmische  Tafeln  (1827).  Shanks,  Rect\fication  of  the  CircU 
(1853),  gives  powers  of  2  nn  to  2m. 

Triangular  Numbers. —  K.  de  Joucourt,  De  Natura  et  Prseclaro Tri - 
Usu  Simplicissimm  Speeici  Numerorum  Triganalium  (The  Hague,  knpnltr 
1762),  contains  a  table  of  triangular  numbers  up  to  20,000  <  viz. ,  uuiaou 
in(»  +  l)  is  given  for  all  numbers  from  n  =  1  to  20,000.  The  Ublo 
occupies  224  pages. 

Reciprocals.— Barlow's  Tables  give  reciprocals  np  to  10,000  to  9  or  Ttjd. 
10  places  ;  and  they  have  been  carried  to  ton  times  this  extent  by  jroc'-h, 
Oakes,  TabU  of  the  Reciprocals  of  Numbers  from  1  la  100,000 
(London,  1865).  This  gives  seven  figures  of  the  reciprocal,  and 
is  arranged  like  a  table  of  seven-figuro  logarithms,  differences 
being  added  at  the  side  of  the  page.  The  reciprocal  of  a  number 
of  five  figures  is  therefore  taken  out  at  once,  and  two  mors  figures 
may  be  interpolated  for  as  in  logarithms.  Picarte,  La  Division 
riduils  a  una  Addition  (Paris,  1861),  gives  to  ten  significant  figures 
the  reciprocals  of  the  numbers  from  10,000  to  100,000,  and  also  the 
first  nine  multiples  of  these  reciprocals.  Small  tobies  of  reciprocals 
are  not  common. 

Tablesfor  the  Expression  of  Vulgar  Tractions  its  Decimals.— Tables  V  Jetr 
of  this  kind  have  been  given  by  Wncherer,  Goodwyn,  and  Gauss,  fnctioi 
Wnchcrer,  Beytr&ge  turn  allgemeinem  Gebrauch  der  DecimatbrUchs  cs 
(Carlsruhe,  1796),  gives  tho  decimal  fractions  (to  5  places)  for  all  dadnus 
vulgar  fractions  whose  numerator  and  denominator  are  each  Ices 
t**an  50  and  prime  to  one  another,  arranged  according  to  denomi- 
nators. The  most  extensive  and  elaborate  tables  that  bavo  been 
pubLihed  are  contained  in  Henry  Qoodwyn's  First  Centenary  qf 
Tables  y'  all  Decimal  Quotients  (London,  1816),  A  Tabular  Series  of 
Decimal  Quotients  (1823),  and  A  Table  of  the  Citxlct  arising  from  tho 
Division  of  a  Unit  or  any  othet  Whole  Number  by  all  the  InUgert  from 
1  to  J024  (1823).  Tho  Tabular  Series  (1823\  running  to  163 
pages,  gives  to  8  places  the  decimal  corresponding  to  every  vulgar 
fraction  ,  loss  than  ^nhoae  numerator  and  donominator  do  not 
surpass  1000.  Tho  arguments  are  not  arranged  according  to  their 
numerators  or  denominators,  but  according  to  their  magnitude,  bo 
that  tho  tabular  results  exhibit  a  steady  increase  from  -001  (  =  Trr») 
to  -09989909  (  =  »»A).  Tho  author  :ntended  the  table  to  include  ell 
fractions  whose  numerator  and  denominator  were  each  leas  than 
1000,  but  no  more  w?s  ever  published.  Tho  Table  of  Circus  (1*23) 
gives  all  tbe  periods  of  the  circulating  decimals  that  can  arise  from 
the  division  of  any  integer  by  another  integer  less  than  1021. 
Thus  for  13  we  find  -670023  ana  -i53fi4o,  which  are  tho  only  periods 

in  which  the  fraction  \9  can  circulate.    Tbe  table  occupies  107 
to 

pages,  some  of  the  periods  being  of  course  very  log  (e.e;.,  for  1021  tbe 
perioi  contains  1020  figures).  The  First  Centenary  (1816)  gives  the 
complete  periods  of  the  reciprocals  of  tho  ntimbete  from  1  to  100. 
Goodwyn's  tables  are  very  scarce,  but  as  they  are  r  early  unique  of 
their  kind  thoy  deservo  special  notice.  A  second  edition  of  the 
Firit  Centenary  was  issuea  in  1S18  with  the  addition  cf  some  c.r  tbe 
Tabular  Scrut,  tic  numerate  r.ot  exceeding  50  and  the  donoiui- 
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nator  not  exceeding  100.  A  posthumous  tablo  of  Gauss's,  entitled 
"Tafel  rur  Verwandlung  gcnirincr  BrucLo  mit  Kennern  aus  dom 
crtten  Taoaend  Id  Dccinialbrtichc,'*  occurs  in  toL  ii.  pp.  412-484  of 
bis  Ocsammelte  Strict  (Gottingen,  1863),  and  resembles Ooodwyn* 
TabU  of  Circlet.  .  Ou  tbia  eubject  act)  a  paper  "On  Circulation 
rAcimala.  with  special  reference  to  Honry  Goodwyn's  TabU  of 
Circles  and  Tabular  Series  of  Decimal  Quotients,"  in  Cnmb.  Phil. 
Proc  ,  vol.  iii.  (1678),  pp.  185-200,  where  ia  also  given  a  labia  of  tbo 
periods  of  fractions  corresponding  •  to  denominators  primo  to  10 
from  1  to  1024  obtainrd  by  counting  from  Qoodwyn'a  table.  See 
also  tho  auction  on  "  Circulating  Decimals,"  p.  13  below. 

Strfjcsih.nl  vnd  Sexcntenary  Tables.—  Originally  all  calculations 
wcro  sexagesimal ;  and  tho  relics  of  tbo  system  still  exist  in  the 
divisiou  of  tbo  degree  into  60  roluutea  and  tho  tninuto  into  60 
seconds.  To  faeiliuto  iotorpoUtiorj,  therefore,  in  trigonometrical 
an>l  other  tables  the  following  largo  sexagesimal  table*  were  con- 
structed. John  Bernoulli,  A  Sexteutenary  TabU  (London,  1779), 
gives  at  onro  the  fourth  tomi  of  any  proportion  of  which  the  first 
term  is  600*  and  each  of  .the  other  two  ia  less  than  600";  the 
table  is  of  double  entry,  and'may  be  more  fully  described  aa  giving 

the  talue  or  ^  correct  to  tcntha  or  a  second,  z  and  y  each  con- 
taining a  number  or  seconds  leas  than  600.  Michael  Taylor,  A  Scxa- 
gesinuil  Table  (London,  1780),  cxbibita  at  sight  the  fourth  term  of 
fcny  proportion  whero  tho  first  term  is  60  inmates,  tbo  secoi.d  any 
number  of  minutes  leu  than  60,  and  the  third  any  number  of 
minutes  and  seconds  tuuLr  €  '<  minutes  ;  'there  ia  also  another  tablo 
in  winch  the  third  trrm  is  any  absolute  number  nndcr  1000.  Not 
much  nso  aoctna  to  havo  been  mado  cf  them  tables,  both  or  which 
were  published  by  the  Commissioners  of  Longitude.  Small  tables 
for  tho  conversion  of  acxagcsimals  into  rentesimals  and  vice  versa 
C7.'  given  in  a  few  ctllectiona,  such  aa  Hulsav'a  edition  of  Vega. 

Trigmomctrtcul  Tables  [Natural  .—Peter  Apian  published  in  1533 
a  table  of  sines  with  tho  radius  divided  decimally.  Tbo  first 
canon  givingall  tho  six  ra'ios  of  the  si  lea  of  a  right-angled 
la  due  to  Rheticua  tl551\  who  alto  introduced  tho  semi- 
arrangement  Ilheticns'a  canon  was  calculated  for 
every  ten  minutes  to  7  places,  and  Vieta  extended  it  to  every 
minute  (,1579).  In  15S4  Keinhold  published  a  table  of  tar  gents  to 
•very  minute.  Tho  first  complete  canon  published  in  England  waa 
by  filunedvilo  (1594),  although  a  table  of  sines  had  appeared  four 
years  earlier.  Regiomontanus  called  his  labia  of  tangents  ^or  rather 
cotangents)  tabula  fcecunda  on  account  of  its  great  uso  ;  and  till 
the  introduction  of  the  word  "tangent*"  by  Fin.k  (Geometries 
Lctiindi  Libri  XIV.,  Basel,  1583)  a  table  of  tangents  was  called  a 
tabula  facunda  or  canon  faxundus.  Besides  "  tangent,"  Finck  also 
introduced  the  word  "secant,'' tho  table  of  secants  having  pre- 
viously been  called  tabula  btnefica  by  Alanmlycus  (1658)  and  tabula 
facundisemut  by  Vieta. 

By  far  tbo  greatest  computer'  ot  rinro  trigonometrical  tables  is 
George  Joachim  Rhctkus,  whose  work  bu  cover  been  superseded. 
His  celebrated  teo-dccim-il  canon,  tho  Opus  PalatiRum,  was  pub- 
lished by  Valentiiie  Otho  at  Xcuatadt  in  1590,  and  in  1613'  his 
fifteen-declmai  table  of  sines  by  PitUetu  at  Frankfort  under  tho 
title  Thesaurus  Jfathematicux  The  Opus  Patutinuw  contains  a 
complete  ten-decimal  trigonometrical  canon  for  every  ten  seconds 
cf  too  quadrant,  eemiqusdrantaUy  arranged,  with  difference*  for 


all  the  tabular  results  throughout 
given  on  the  left-hand  pages  in 

liD.n^J!.i<1.in  *  li  it 


'  Perpendlculum,"  *  Basi  s, 
appear  tangents,  cosecants, 


Sines,  cosines,  and  secants  aro 
columns  headed,  respectively 
Hypotenusa,"  and  on  the  right-hand 
and  cotangents  in  columns  headed 
um,"  "Hypotenusa,"  ••Basis."   At  his 


th  Rheticua  left  tho  canon  nearly  complete,  and  the  trigonometry 
i  finished  and  tho  wholo  edited  by  Valentine  Oiho ;  it  was  named 
in  honour  of  tho  elector  palatine  Frederick  IV.,  who  bore  the  ex- 
tx-nso  of  publication.  The  Thesaurus  of  1613  gives  natural  sines 
fcr  every  ten  seconds  throughout  tho  quadrant,  to  15  places,  semi- 
cuadrantally  arranged,  with  first,  second,  and  third  difference*. 
I<  atural  sine*  are  also  given  for  every  second  from  0"  to  1*  and  from 
89*  to  90*,  to  15  places,  with  first  and  second  differences.  The 
rescue  of  the  manuscript  of  this  work  by  Pitiscn*  forms  a  striking 
episode  in  the  history  of  mathematical  tables.  The  alterations  and 
emendations  in  the  earlier  part  of  the  corrected  edition  of  the  Opus 
Pulatinum  were  made  by  Pitiacus,  who  had  bis  suspicion*  that 
Rheticua  had  himself  calculated  a  ten-second  table  of  sines  to  15 
decimal  places ;  but  it  could  not  be  found.  Eventually  the  lost 
canon  was  discovered  amongst  the  papers  of  Rheticua.  which  had 

tho?  " 


passed  from  Otho  to  Ja 


n  on  tho  death  of  the  former. 


Amongst  these  Pitiacus  found  (1)  the  ten-second  tablo  cf  tines  to 
15  placea,  with  first,  second,  and  third  difference*  (printed  in.tho 
Thesaurus) ;  (2|  sines  for  every  second  of  the  fir*t  and  last  degrees  of 
tho  quadrant,  also  to  16  places,  with  first  and  second  differences  ; 
(8)  tie  commencement  or  a  canon  of  tangents  find  secants,  to  tho 
came  number  of  decimal  places,  for  every  ten  seconds,  with  first  and 
rccond  differences ;  (4)  a  complete  minute  canon  of  tines,  tangents, 
nod  secants,  also  to  15  decimal  place.  Tlt"so  tables  takon  in 
oonnaixjon  with  t!i9  O/j'm  y<iL*..i.,;n  i^vc  an  iJe.i  of  the  enorrioua 


labours  undertaken  by  Tthetiens :  his  tables  nor  only  rcninln  to 
tbia  day  tho  ultimata  authorities  bnt  formed  tlm  ilata  wlier.  )»j-  Vi.mi 
calculated  hia  logarithmic  canon.  PitUcos  says  Uiat  lur  tn.hu 
year*  Rhcticus  constantly  had  computer*  at  work. 

A  hittory  of  trigonometrical  tables  by  Huttou  was  jrrtWd  to 
all  tho  early  editions  of  bis  Tablrs  of  Logarithms,  and  forma  Tract 
xix.  ol  his  Mathematical  Tracts,  vol.  L  pp.  278-800,  1312.  A  good 
deal  of  bibliographical  information  about  tho  Opui  Paint i m  m 
and  earlier  trigonometrical  tables  ia  given  in  0c  Morgan's  articlo 
"Tables"  in  tho  £nglish  Cj/c/opesdia.  Tho  irvention  of  logarithms 
tho  year  after  tho  publication  of  Rhcticus'a  volnmo  by  Pitiacuc 
changed  all  the  methods  of  calculation  ;  and  rt  is  worthy  of  note 
that  Napier's  original  tablo  of  1014  wss  a  logarithmic  canon  of  sines 
and  not  a  table  of  tho  logarithms  of  numbers.  Tbo  lognrithntio 
canon  at  once  superseded  the  natural  canon;  and  since  Tit  incus's 
time  no  really  extensive  table  of  pnro  trigonometrical  functions  has 
appeared.  In  recent  years  tho  employment  of  the  arithmometer 
of  Thomas  do  Cohuar  haa  revivod  the  uso  of  tables  of  natural 
trigonometrical  functions,  it  being  fontd  convouknt  for  some 
purposes  to  employ  an  arithmometer  and  a  natural  canon  inste  ad 
of  a  logarithmic  canon.  Junge'e  Tafel  der  trirklichcn  Langc  dcr 
Sinus  vnd  Cosinus  (Leipsic  1864)  waa  published  with  this  object 
It  gives  natural  sines  and  cosines  for  every  ten  seconds  of  tho 
quadrant  to  6  places.  F.  M.  Clouth,  Tables  pour  U  Calcut  des 
Coordounces  Ooniomitriq-uts  (Mainz,  n.d.),  gives  natural  sines  and 
cosines  (to  6  places)  and  their  first  nine  multiples  (to  4  places)  for 
every  centesimal  minute  of  tho  quadrant  Tables  of  natural  func- 
tions occur  in  many  collections,  tho  natural  and  logarithmic,  values 
bcjng  sometimes  given  on  opposite  pages,  sometimes  aids  by  side 
on  the  same  page. 

The  following  works  contain  tables  of  trlconomotiical  functions 
other  than  sines,  cosiues,  and  tangents.  Fosnuich,  Tabulm  Log- 
arithmiw- Trigonometric*  (Leipsic,  1817),  contains  a  table  of  ein»av 
cos3*!,  ten'a,  cot»ar  from  x=V  to  45'  at  intervals  of  1*  to  6  places. 
Andrew,  Astronomieal  and  Xautical  Toilet  (London,  1805),  con- 
tains a  table  of  "squares  of  natural  aemichorda,"  te.,  of  ain'ix 
from  a:=0*  to  120°  at  Intervals  of  10"  to  7  places.  This  tabia  has 
recently  been  greatly  extended  by  Major-General  Hannyngton  la 
hia  Hattrtines,  Natural  and  Logarithmic,  used  {a  eompuU  w  j  Lunar 
Dudanctt  for  tht  Nautical  Almanac  (London,  1870).  The  namo 
"haverslno,"  now  frequently  nscd  in  works  upon  navigation,  is  an 
abbreviation  cf  "half  versed  sine";  viz.,  the  havcirine  of  a  ia  equal 
to  $<l-coa."0,  that  is,  to  sln'ix.  The  tablo  gives  logarithmic 
bavcrsinm  for  every  15*  from  0°  to  180*,  and  natural  havcrsines  for 
every  10'  from  0*  to  l£j",  to  7  places,  except  near  tit  >  beginning, 
where  the  logarithms  aro  given  to  only  6  or  6  places.  The  work 
itaelf  occupies  327  folio  pup*'*,  and  was  suggested  bv  Andrew's,  a 
copy  of  which  by  chance  fell  into  Hannyngton'a  hands.  Han- 
nyurfon  recomputed  tho  whole  of  it  by  a  partly  mechanical 
method,  a  combination  of  two  arithmometers  being  employed. 
A  table  of  haversines  is  useful  for  the  solution  or  spherical  triangle* 
when  two  sides  and  tho  included  angle  are  given,  and  in  many 
other  problems  in  spherical  trigonometry.  Andrew's  original 
table  seems  to  hare  attracted  very  Kttlo  notice.  Hannyngton's 
waa  printed,  on  tho  recommendation  of  the  superintendent  of 
the  NatUUal  Almanac  office,  at  tho  public  cost  Before  the  cal 
eolation  of  Hannyngton's  table  Farley's  Natural  Versed  Sines 
(London,  185b)  was  used  in  the  Nautical  Almanac  office  in  com- 
puting lunar  dUUnces.  This  fine  table  contains  natural  versed 
sines  from  0*  to  126°  at  intervals  ofl  0"  to  7  places,  with  proportional 
parts,  and  log  vcrwd  sines  from  0'  to  185  at  intervals  of  15*  to  7 
places.  The  arguments  are  also  given  in  time.  Tho  manuscript 
waa  used  in  the  office  for  twenty -five  years  before  It  was  printed. 
Traverse  tables,  which  occur  in  most  collections  of  navigation 
teHea,  contain  Tnultiplcj.  of  sines  and  cosines. 

Common  or  Ln^ian  Lcgnrithms  cf  Numbers  and  Trigmo-  C -i-wri 
marital  Xalios.—Tor  an  account  of  tho  invention  and  history  of  oi  U.1;,-. 
logarithms,  see  LooARlTHMS  (vol  xiv.  p.  778)  aud  Nams*.  The  F*ri  k,j- 
following  are  tho  fundamental  works  which  contain  th»  results  of  r-'tr/.-io. 
the  original  calculations  of  logarithms  of  numbers  and  tnprono- 
motricai  ratios :— Briggs,  Arithmetic* Logarithmun  (Loudon,  1024), 
logarithms  of  numbers  from  1  to  20,000  and  from  90,000  to  100,000 
to  14  places,  with  interasrint  differences ;  Vlacq,  Arithmetics  Log- 
arUhmica  (Oooda,  1028,  al«o  an  English  edition,  London,  1631, 
tho  tables  being  tbo  same),  ten-15-r.irc  logarithms  of  numbers  from 
1  to  100,000,  with  differencec.  r.t&b  log  ernes,  tangents,  and  secants 
for  every  minute  of  the  quedr&nt  to  10  placca,  with  interscript 
diflerencee  j  Vlacq,  Trigonometria  Artijkialis  (Qooda,  16;i3),  log 
sines  and  tangents  to  every  ten  reconds  of  the  quadrant  to  10 
places,  with  differences,  end,  ten-Pgure  logarithms  cf  cumbers  op 
to  20,000,  with  differences;  Bnggs,  Tri.jnujmriria  Britannia* 
(London,  1633),  natural  sines  to  16  places,  tangents  and  secants 
to  10  places,  log  sines  to  14  places,  and  tangenta  to  10  places, 
rt  intcirals  of  a  hundredth  of  a  degrco  from  0*  to  45  with 
intertcript  differences  for  all  tho  functions.  In  17'ji  Vcpa  tw- 
printed  nt  Leipsic  Vlacq's  two  works  in  a  singlo  folio  volnmo, 
Tkeuturtk,  Loft*i\(i;nwnu*-  Cv.apkt**.    rl'hu  srrangcnient  ot  tho 
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table  of  logarithm*  of  numbers  is  inoro  compendioua  thau  in  Vlacq, 
being  similar  to  that  of  au  ordinary  seven-figure  table,  but  it  is  not 
so  <  emollient,  as  mistakes  iu  taking  oat  the  dilferonccs  aw  inoro 
liable  to  ocrur.  Tlio  trigonometrical  canou  (rives  log  sines,  cosiuca, 
taugout*,  ami  cotaugiiits,  from  0*  to  2°  at  intervals  of  one  second, 
to  10  places,,  without  differcnt-os,  and  for  the  rest  ortho  quadrant 
at  Intervals  of  ten  seconds.  The  trigonometrical  canon  i*  not 
wholly  reprinted  from  tho  Trlqonomttria  Artificiali',  as  the  log- 
arithms-far every  second  of  the  first  two  degrees,  whieh  do  not  occur 
in  Vlacq,  wcro  calculated  for  the  wol,c  D?  Lieutenant  Dorfiuyud. 
Vega  devoted  great  attention  to  tho  detection  of  errors  in  Viacq's 
logarithms  of  numbers,  and  has  given  several  important  errata  lists. 
M.  Lcfort  [Aumth*  de  I'Oburmloh*  de  Parit,  vol.  iv.)  has  giveu  a 
full  errata  list  in  Vlacq'a  ami  Vega's  logarithms  of  numbers,  obtained 
by  com|«nrison  with  the  gieat  French  manuscript  Tablet  du  Orui- 
uiirc  (*vo  LooAniviiMs,  p.  776  ;  comp.  slso  Monthly  Xoti^es  of  Roy. 
AU.  Soc.  for  May  1872,  June  1872,  March  1873,  and  1874,  suppl. 
number).  Vega  seems  uoj.  to  have  bestowed  on  the  trigonometrical 
canon  anything  like  the  care  that  he  devoted  to  tho  logarithm*,  of 
numbers,  as  Gauss1  estimates  the  total  of  last-figu'o  errors  at  from 
31,985  to  47,746,  most  of  them  only  amountiug  to  a  unit,  but 
soruo  to  as  much  as  3  or  4.  As  these  errors  in  the  Trigouometrut 
Arlifteudis  still  remain  uncorrected,  it  cannot  bo  Baid  that  a 
reliable  tcu-placo  logarithmic  trigonometrical  canon  exists.  Tlio 
calculator  who  has  occasion  to  j>erform  work  requiring  tcu-figuro 
logarithms  of  numbers  should  use  Viacq's  Arilhmelitn  LofjarMmica- 
of  1628,  after  carefully  correcting  the  errors  pointed  out  by  Vega 
and  Lofort  After  Yl.icq,  Vega's  Thrtanriit  is  tho  next  lwst  tiblo  ; 
and  Piueto's  Tables  de  Loyarithmcs  Vulguircsu  Die  DMnutles,  «m- 
slritites  d'aprti  i<»  nouetan  mode  (St  Petersburg,  1871),  though  a 
tract  of  only  80  pages,  may  bo  usefully  employed  when  Vlacq  and 
Vega  are  unprocurable,  l'iucto'a  work  consists  of  three  tables  : 
tho  first,  or  auxiliary  table,  contains  a  scries  of  factors  by  which 
the  uumlicrs  whose  logarithms  arc  required  are  to  bo  multiplied 
to  bring  them  within  the  range  of  table  2  ;  it  also  gives  the  loga- 
rithms of  tho  reciprocals  of  these  factors  to  1 2  places.  Table  1  merely 
gives  logarithms  to  1000  to  10  places.  Table  2  gives  logarithms 
from  1,000,000  to  1,011,000,  with  proportional  pails  to  hundredths. 
The  mode  of  using  these  tiblcs  is  as  follows.  If  the  logarithm 
cannot  be  taken  out  directly  from  table  2,  a  factor  ilia  found  from 
the  auxiliary  table  by  which  tlio  number  must  be  multiplied  to  bring 
it  within  the  range  of  table  2.  Thau  tho  logarithm  can  bo  taken 
out,  aud,  to  neutralize  the  effect  of  the  multiplication,  so  far  as  tho 

lesult  is  concerned,  log  (  ^  must  be  added  ;  this  quantity  is  there- 
fore giveu  in  an  adjoining  coin  in  u  to  if  in  tho  auxiliary  table.  A 
similar  procedure  gives  the  number  answering  to  any  logarithm, 
another  factor  (approximately  tho  reciprocal  of  M)  being  given;  so 
that  iu  l*oth  cases  multiplication  is  used.  The  laborious  part  of 
tho  work  is  the  multiplication  by  M ;  but  this  is  aomowhat  com. 
ponsatcd  for  by  the  rase  with  which,  by  means  of  tho  proportions! 
pirn,  the  logarithm  U  taken  out.  The  factors  aro  300  in  number, 
and  aro  <ho»cu  so  as  to  minimize  the  labour,  only  25  of  the  300 
consisting  of  thrco  figures  all  different  and  not  involving  0  or  1. 
The  principle  of  multiplying  by  a  factor  which  is  subsequently 
cancelled  by  subtracting  its  logarithm  is  used  also  in  a  tract,  con- 
taining only  tcu  pages,  published  by  JIM.  Karaur  and  Mansion  at 
ilrussels  iu  1377  under  tho  title  Tablet  dc  Logarithm**  A 1J  ddcimnles 
juaq't'A  4-H  millinrdt.  Hero  a  tablo  is  given  of  logarithms  of 
numbers  near  to  431,294,  and  other  nuiulwrs  aro  brought  within 
the  range  of  the  table  by  multiplication  by  ouo  or  two  factors. 
Thu  logarithm*  of  the  numbers  near  to  434,294  are  selected  for 
tabulation  because  their  differences  commence  with  tho  figures  100 
. ..  aud  the  presence  of  the  zeros  iu  the  difference  renders  the  inter- 
polation easy.  * 

If  scveu-figure  logarithms  do  not  give  sufficient!  v  acenrato  result*, 
it  is  ur.usl  to  have  recourse  to  ten-figure  tables  :  with  one  exception, 
there  exist  no  tables  giving  8  or  9  figures.  The  exception  is  John 
Newton's  TriyonJuietria  Britfumea  (London,  1658),  which  gives 
logarithms  of  numbers  to  100,000  to  8  places,  and  also  log  sines 
and  tangents  for  every  centesimal  minute  (»'./•„  the  nine-thousandth 
part  of  a  right  angle),  and  also  log  sines  and  tangents  for  the  first 
thrco  degrees  of  the  quadrant  to  5  places,  the  interval  being  tho 
one  thousandth  part  of  a  degree.  This  table  is  also  unique  in 
that  it  gi'  "8  tho  logarithms  of  tho  differences  iustcad  of  the  actual 
differences.  The  arrangement  of  the  page  now  universal  in  seven- 
figure  tables— with  tho  fifth  figures  running  horizontally  along  tho 
top  line  of  tho  page — is  duo  to  John  Newton. 

As  a  rule  seven-figure  logarithms  of  numbers  are  not  published 
separately,  most  tables  of  logarithms  containing  both  the  logarithms 
of  numbers  aud  a  trigonometrical  canon.  Ilabbage's  and  Hang's 
logarithms  aro  exceptional  and  givo  logarithms  of  numbers  only, 
liabbago,  Toblr  of  the  Lotfrithms  of  the  Xotural  Numbers  from  1 
tn  JO.^,000  (London,  stereotyped  in  1827  ;  there  are  several  Hinges 

1  bis  "  Elnluf  H--ni<rVtiriKeO  xn  Ves»'«  Tl>?»t«n<t  //»prfrt»on'»,"  Ui 
Adrroml'hr  y,r.*r(r»/i«  for  lttil  (reprinted  Iu  Ut«  lle/i*.  vol  Ui.  pp.  ili7-aW); 
•to  jU-         .Yjtiirt  ion.  JU  ixx.  tot  May  1673. 


of  later  dates),  is  tho  be<t  for  ordinary  n»e.  Great  pains  were  .aken 
to  get  tho  maximum  of  clearness.  The  change  of  figure  in  tho 
middle  of  the  block  of  numbers  is  marked  by  a  change  of  type  in 
the  fonrth-  figure,  which  (with  the  wile  exception  of  the  asterisk) 
is  tho  best  method  that  has  been  used.    Copies  of  tho  book. 


wero  priutcd  ou  paper  of  different  colours— yellow,  uiu,.„, 
green,  Ac.  —  as  it  was  considered  that  black  on  a  white  ground 
was  a  fatiguing  combination  for  tho  eye.  The  tables  were  also 
issued  with  title-pages  aud  introduction*  in  other  languages.  Tho 
book  is  not  very  easy  to  procure  now.  In  1871  Mr  Sang  published 
A  Arm  Table  of  Seren-place  Logarithms  of  oil  Xmnlera  front. 
S00O0  to  £00 000  (London).  In  an  ordinary  table  extending  from 
10,000  to  100,000  the  differences  near  the  beginning  are  so  numerous 
that  tho  proportional  parts  are  cither  very  crowded  or  some  of 
them  omitted  ;  by  making  the  table  extend  from  20,000  to  200,000 
instead  of  from  10,000  to  100,000  tlio  differences  aro  halved  in 
magnitude,  while  there  aro  only  one-fourth  as  many  in  a  iwge. 
There  is  also  greater  accuracy.  A  further  peculiarity  of  this  txblo 
is  that  multiples  of  the  differences,  instead  of  proportional  parts, 
are  giveu  at  tho  aido  of  the  pago.  Typographically  the  tattle  is 
exceptional,  as  thcro  are  no  rules,  tho  numbers  Wing  heparatcj 
from  tho  logarithms  by  reversed  commas.  This  work  was  to  x 
great  extent  the  result  of  an  original  calculation  ;  soc  £di,tbur,jh 
Tra >i>,itt ions,  vol.  xxvi.  (1871).    Mr  Sang  proposed  to  publish  a. 

table  from  1  to  1,000,000,  but  tho  requisite  support 
not  obtained.  Various  inper*  of  Mr  Sang's  relating  to  bis 
logarithmic  calculations  will  be  found  iu  the  Ediubiinjh  Proceedings 
subsequent  to  1872.  Iu  this  roimexiou  reference  should  bo  made 
to  Abraham  Sharp's  table  of  logarithms  of  number*  from  1  to  100 
and  of  primes  from  100  to  1100  to  CI  places,  also  of  iiumhoi*  from 
099,990  to  1,000,010  to  63  places.  These  first  ap^an-d  in  Geowrtry 
fmprov'd  .  .  .  b;r  J.  S.  Philomath  (Loudon,  1717).  They  have  been 
republished  iu  Sherwiu's,  Callet's,  and  tho  earlier  editions  of 
Mutton's  tables.  Paikhurst,  Astronomical  Tubtrs  (New  York, 
1871),  gives  logarithms  of  number*  from  1  to  109  to  102  places.1 

In  many  scvcu-liguro  tables  of  logarithms  ofnum1>cr»  the  values 
of  A* and  jTaro  given  at  the  top  of  the  |«igc,  with  ir,  tho  variation  of 
each,  for  tho  puq«osc  of  deducing  log  sines  and  tangents.    S aud  T 


deuoto  log  Bl"  x  and  1 


tan  x 


w  —        rcsjieclivcly,  the  arguments  being; 

tlio  number  of  second*  denoted  by  certain  nnmbers  (sometimes 
oulv  the  first,  sometimes  every  tenth)  in  tho  number  column  ou 
each  page.    Thus,  in  Callet's  tables,  on  tho  page  on  which  the  Crat 

number  is  67200,    =  log-~.^-  aud  T  =  log  — •  «bilo  tho 

J"*  aro  tho  variations  of  eac  h  for  10".  To  find,  for  example,  log 
1*52' 12*-7,  or  log  sin  6732"7,  wo  have  5=46854980  and  log 
C7327- 3-8281S93,  whence,  by  addition,  we  obtain  8  5136R73  ; 
but  V  for  10"  is  -  2"2'J,  whence  tho  vari.iliou  for  12''7  if  -  3,  ami 
the  log  sino  required  is  8"5136870.  Tables  of  6'  and  T  arc  fre- 
quently called,  after  their  iuvcutor,  "  Del.nnbrc's  tables."  Somo 
seven -figure  tables  extend  to  100,000,  ami  othcis  to  108,000,  tho 
last  8000  logarithms,  to  8  places  being  given  to  cnniiro  greater 
accuracy,  as  near  the  beginning  of  the  numbers  the  difference*  aro 
large  and  tho  intcrjiolatioiis  more  lalwrious  and  less  exact  thau  iu 
the  rest  of  the  table.  The  eight-figure  logarithms,  however,  at  the 
end  of  a  seven-figure  tablo  arc  liable  to  occasion  error;  for  tlio 
computer  who  is  accustomed  to  thrco  leading  figures,  common  to 
the  block  of  figures,  may  fail  to  notice  that  iu  this  jmrt  of  tho 
tablo  thero  are  four,  and  so  a  figure  (the  fourthj  is  bouicttines' 
omitted  in  taking  ->ut  tlv-  logarithm.  Iu  tho  ordinary  method 
of  arranging  a  seven-figure  tablo  tho'  change  iu  the  fourth  figure, 
when  it  occurs  in  tho  course  of  the  line,  is  a  source  of  frequent 
error  unless  it  is  very  clearly  indicated.  In  the  earlier  tables  tho 
change  was  not  marked  at  all,  and  the  computer  had  to  decide 
for  himself,  each  time  ho  took  out  a  logarithm,  whether  the  third 
figuie  hud  to  !>o  increased.  In  somo  tables  tho  litie  is  broken 
where  tho  chango  occurs  ;  but  the  dislocation  of  the  figures  mil 
tho  corresponding  irregularity  in  the  lines  are  very  awkward. 
Pabbagc  printed  the  fourth  figure  in  small  type  after  a  change. 
The  best  method  seems  to  be  that  of  prefixing  an  asterisk  to  the 
fonrth  figure  of  each  logarithm  after  the  change,  as  is  done  in 
Sehrbn's  and  many  other  modern  tables.  This  is  beautifully  rl.-ar 
and  the  asterisk  at  onco  catches  tho  eye.  Shortrede  and  San;; 
replace  0  after  a  change  by  a  nolla  (resembling  a  diamond  in  a. 
pack  of  cards).  This  is  very  clear  in  the  case  of  tho  0's,  but  leaws 
unmarked  the  cases  in  which  the  fourth  figure  is  1  or  2.  Babbago 
printed  a  subscript  point  under  the  last  figure  or  each  logarithm 
that  had  been  increased.     Schron  u*ed  a  bar  subscript,  which, 

 1 — *  — — — 

»  I-ejrBdre  (TmiU  dtt  Frmrtim  Ktliptiput,  vol.  II..  1  IS*)  rItc*  a  Ublo  of 
natural  .in«  tn  IS  places,  and  of  log  ,\nr*  to  14  plocrv  for  every  IV  of  II  a 
qu»,lrant.  an*  »lu>  >  Ub'.r  of  lossr'.thm.  ef  uneven  tmrnl.-r.  fr„m  11*3  to  liol 
ju-l  of  primes  from  1401  to  10.000  to  V?  place   TV  latter,  *l,icli  wa,  extracl.-vi 
from  tl.o   TViUm  </ii  Ot*i..'«,  f*  a  ciitinnallrwi  cf  a  t.*l.|e  In  Ga-.|j,,rr-» 
T«Wr»  n/  flowrifiwi  a^ri  lr.n,  1742;  irpnntcl  at  .1vlkTinn  1770)  wlne'li 
logaritliiii*  .trail  number*  to  IC00.  an  l  of  unrvpii  rim.ilo-,  f,„m  lOOO  tnir 
LescuJrc'B  tables  aUosppesrsd  Id  his  Inrcicti  dt  Catcvl  />  tiytl, \ol  Ui  CS' '  i 
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Wag  more  obtrusive,  is  not  to  satisfactory.  In  some  tables  tlio 
increase  of  tlio  last  figure  is  only  marked  when  tho  figure  U  in  - 
creased  to  a  6,  and  tlien  a  Roman  fivo  (v)  U  used  in  place  of  the 
AnUie  figure.  Hereditary  errors  in  logarithmic  tables  are  eon- 
siJcred  in  two  poller*  "On  the  Progrvas  to  Accuracy  of  Logarithmic 
T»Ues"  and  "  On  Logarithmio  Table*,"  in  Monthly  X"ticct  of  Hoy. 
A4.  Soc.  for  1873.  See  also  the  Monthly  Aoticct  for  1874,  p.  248  ; 
lid  a  paper  by  Oemcrth,  Ztm-h.  /.  d.  arfrrr.  Qymn.,  Heft  vi.  p.  407. 

Passing  now  to  tho  logarithmic  trigonometrical  cauon,  the  first 
great  advance  after  the  publication  of  tlio  Trigonotnctria  Artificialit 
la  1633  was  made  by  Michael  Taylor,  Tabic* of  logarithms  (London, 
1792),  which  give*  log  sinos  -»nd  tar.genU  to  every  oecond  of  tlio 
quadrant  to  7  places.  This  tible  coulalus  about  450  pagoa  with 
an  average  number  of  7750  figures  to  the  page,  so  that  there  aro 
altogether  nearly  three  millio  is  and  a  half  of  figures,  Tho  change 
in  the  leading  figures,  when  it  occurs  in  a  rolnmn,  is  not  marked  at 
all ;  and  the  table  must  bo  used  with  very  great  caution.  In  fart  it 
b  ail  viable  to  go  through  tho  wholo  of  it,  and  fill  in  with  ink  tho 
Inst  0  after  tho  change,  as  well  as  make  some  mark  that  will  calrh 
the  eye  at  the  head  of  every  column  containing  a  change.  The  table 
was  calculated  by  interpolation  from  tho  Tngvnottvtria  Artificialit 
to  10  places  and  then  reduced  to  7,  no  that  tho  last  figure  ahould 
always  be  correct.  Partly  on  account  of  the  absenco  of  a  mark  to 
donote  the  clang*  of  figure  in  the  column  and  partly  on  account  of 
the  size  of  the  table  and  a  somen  hat  inconvenient  arrangement,  tho 
woik  seems  never  to  have  come  into  very  general  use  Computers 
have  always  preferred  Ragay's  A'ouvellct  Tablet  Astronomiquet  et 
Uydrvtrapkiqws  (Paris,  1829),  which  also  contains  a  complete 
logarithmic  canon  to  every  second.  The  change  in  tho  column  is 
very  clearly  marked  by  a  largo  black  nucleus,  surrounded  by  a 
circle,  printed  instead  of  zero.  Bn  gay's  work  haa  now  become 
very  rare.  Tho  only  other  canon  to  every  second  that  has  been 
published  is  coutained  in  Shortrodo'a  Logarithmic  Table  (Edin- 
burgh). This  work  waa  originally  isMied  in  1844  in  ono  volume, 
but  being  dissatisfied  with  it  Shortredo  issued  a  new  edition  in 
1849  in  two  volumes.  Tho  first  volume  contain*  logarithms  of 
Bombers,  antilngarithras  4c,  and  tho  second  the  trigonometrical 
canon  to  every  second.  The  volumes  are  sold  separately,  and  may 
bo  regarded  as  independent  works ;  thev  are  not  even  described  on 
their  titlc-mgc*  as  vol  i.  and  vol.  iu  The  trigonometrical  canon  is 
very  complete  in  every  respect,  tho  arguments  being  given  in  time 
as  well  as  in  arc,  full  proportioual  jwrts  being  added,  Ac.  The 
change  of  figure  In  the  column  la  denoted  by  a  uokta,  printed  instead 
of  0  where  tbo  change  occurs. 

Of  tables  in  which  tho  quadrant  is  divided  centesimally,  tho 
principal  aro  Hubert  and  Ideler,  S'onrxllet  Tablet  Trigomomiiriquet 
(Berlin,  1799),  and  Dor  da  and  Dclambre,  Tablet  TrigononUtriqnct 
Dicinalet  (Paris,  1801).  The  former  give,  among  other  taWea, 
natural  and  log  sines,  cosines  tangents,  and  cotangents,  to  7  places, 
the  arguments  proceeding  to  3°  at  intervals  of  1 0*  and  thence  to  50* 
at  intervals  of  1'  (centesimal),'  and  also  natural  sines  and  tangents 
for  the  first  hundred  ten-thousandths  of  a  right  anglo  to  10  places. 
The  Litter  gives  log  sines,  cosines,  tangents,  cotangents,  secants, 
and  cosocauts  from  0'  to  8*  at  intervals  of  10"  (with  full  proportional 
parts  for  every  second),  and"  thence  to  50*  at  intervals  of  1  (centesi- 
mal) to  7  places.  There  is  also  a  tablo  of  log  sines,  cosines,  tangents, 
and  cotangents  from  0*  to  W  at  intervals  of  10*  and  from  0°  to  60° 
st  intervals  of  10*  (centesimal)  to  11  places.  Holiert  and  Ideler 
give  a  natural  as  well  ss  a  logarithm  ie  canon  ;  but  Rorda  and 
Delambre  give  only  tho  latter.  Borda  and  Dolambre  give  sovon- 
rigure  logarithms  of  numbers  to  10,000,  tho  lino  being  broken  when 
a  change  of  figure  takes  place  in  it 

In  BriggsV  Trigoncmutria  Ilritanniea  of  1633  the  degree  is 
divided  centesimally,  and  but  for  tho  appearance  in  tho  samo  year 
of  Vlacq's  Trigmomeiria  Artificial  in,  in  which  the  degree  is  divided 
scxagcsimally,  this  reform  might  have  been  effected.  It  is  clesr 
that  the  most  suitable  time  for  effecting  such  a  change  was  when 
the  natural  canon  was  replaced  by  the  logarithmic  canon,  and 
Briggs  took  advantage  of  this  op|<ortunity.  He  left  tho  degree 
unaltered,  but  divided  it  centesimally  instead  of  Bcxagcsimaily, 
tli us  ensuring  tho  advantages  of  decimal  division  (a  saving  of 
work  in  interpolations,  multiplications,  Ac)  with  tho  minimum  of 
change.  The  rrcuch  mathematicians  at  the  end  of  the  18th  century 
divided  the  right  angle  centesimally,  completely  changing  the  whole 
.  system,  with  no  appreciable  advantages  over  BriggV*  system.  In 
fact  the  centesimal  degrco  is  as  arbitrary  a  unit  as  tho  nonagesimal, 
and  it  is  ouly  the  non-ccntcsimal  subdivision  of  t lie  degree  that 
circs  rise  to  inconvenience.  Briggs's  example  was  followed  by  Roc, 
Oughtred,  and  other  17th-century  writers  ;  but  the  centesimal  divi- 
sion of  the  degree  seems  to  hare  entirely  passed  out  of  uso,  till  it 
was  recently  revived  by  Bremikcr  in  nis  Logcirithmisch-trigono- 
ndritcht  Tafeln  mitfttnf  DecimaltUUen  (Berlin,  1872).  This  little 
book  of  158  pages  gives  a  five  figure  canon  to  every  hundredth  or  a 
degree  with  protwrtional  parts  bosides  logarithm*  of  numbers, 
addition  and  subtraction  logarithms,  &c 

ColUdim*  of  Tables.— tor  a  compnter.  who  requires  in  ono 
volume  logarithms  of  numbers  ami  «  ten-second  logarithmic  canon, 


perhaps  the  two  l»*t  hooks  are  Rchrbn,  Aercn-FivHrr  Logarithm*  Cotlee- 
( London,  1805,  stereotyped,  «n  English  edition  of  the  German  work  tlona, 
published  at  Brunswick),  and  Bruhns  A  Acta  Manual  of  Logarithm* 
to  Scrcn  riaees  of  Decimals  (Lcijisic,  1670).  Both  give  logarithms 
of  numbers  and  a  complete  ten-second  canon  to  7  places  ;  Hrulm* 
aim  gives  log  sines  cosines  tangents  and  cotangents  to  ovcry 
second  op  to  o*  with  proportional  parts.  Scluon  contains  an  inter- 
polation table,  of  75  pages,  giving  the  first  100  multiples  of  all 
numbers  from  40  to  420.  The  logarithms  of  uumbei  extend  to 
103,000  iu  Schron  and  to  100.000  in  rJruhns.  Almost  equally 
convenient  is  Bremikcr's  edition  of  Vega's  Logarithmic  Tablet 
(Berlin,  stcreotyi»d  ;  tho  English  edition  wss  translated  from  the 
fortieth  edition  of  Dr  Bremikcr's  bv  W.  L.  F.  Fischer).  This  book 
gives  a  canon  to  every  ten  seconds  and  for  the  first  five  degrees 
to  every  second,  with  logarithms  of  number*  to  100,000.  All  theso 
works  give  the  proportional  parts  for  all  tho  differences  in  tho 
logarithms  of  numbers.  In  Rabliago's  Callet's  and  many  other 
tables  only  every  other  table  of  proportional  |>ai ts  is  given  near  tho 
beginning  for  want  of  spare.  Schron,  Bruhns,  and  most  modem 
tables  published  in  Germany  have  title-pages  and  introductions 
in  different  languages.  Dupuis,  Tablet  die  Logarithmet  d  $ej>l 
DecimaU*  (sU'rvotyiied,  third  tirage,  1868,  Paris),  is  also  very 
convenient,  containing  a  ten-socoud  canon,  besides  logarithms  v  i 
numher*  to  100,000,  hyperbolic  logarithms  of  numbers  to  1000,  to  7 
places  4c  In  this  work  negative  characteristics  aro  printed 
throughout  in  the  tables  of  circular  functions,  the  minus  sign  being 
placed  aliovo  the  figure  ;  these  are  preferable  to  the  ordinary  char- 
acteristics that  are  increased  by  10.  This  is  the  ouly  work  we  know* 
in  which  negatiro  characteristics  are  used.  The  edges  of  the  jnges 
containing  t lie  circular  functions  are  red,  the  rest  being  grey.  Dupuis 
also  edited  Callet's  logarithms  in  1862,  with  which  this  work  must 
not  bo  confounded.  Salomon,  Logarithm itchc  Tafeln  (Vienna,  1827), 
contains  a  ten-second  canon  (the  intervals  being  one  second  for  tbo 
first  two  degrees),  logarithms  of  numbers  to  108,000,  squares  cubes, 
square  roots,  and  cube  root*  to  1000,  a  factor  table  to  102,011, 
ten-place  Hriggian  and  hyperbolic  logarithms  of  numbers  to  10(X> 
and  of  primes  to  10,333,  and  many  other  useful  tables.  The  work, 
which  is  scarce,  is  a  well-printed  small  quarto  volume. 

Of  collections  of  general  tables  tho  most  useful  and  accessible  aro 
Hutton,  Callct,  Vega,  and  Kohlcr.  Hutton's  well-known  Mathe- 
matical Tablet  (Loudon)  was  first  issued  in  1785,  but  considerable 
additions  were  mt.u  in  the  fifth  edition  (1811).  The  tables  contain 
seven-figure  logarithms  to  108,000,  and  to  1200  to  20  places,  touio 
antilogarithms  to  20  places  hyperbolic  logarithms  from  1  to  10  at 
intervals  of  Ol  and  to  1200  at  intervals  of  unity  to  7  places  logistic 
logarithms,  log  sines  and  tangents  to  every  second  of  the  first  two 
degrees,  and  natural  and  log  sines,  tangents  secants  *n<l  versed 
sinos  for  every  minute  of  the  quadrant  to  7  place*.  The  natural 
functions  occupy  the  left-hand  pages  and  tho  logarithmic  tho  right- 
hand.  The  fir»t  fix  editions,  published  in  Hutton's  lifelimo  (d. 
1823),  contain  Abraham  Sharp  s  61-figi  re  logarithms  of  numbers. 
Olinthus  Gregory,  who  brought  out  the  1830  and  succeeding 
editions  omitted,  these  tables  and  Hutton's  introduction,  which 
contains  a  history  of  logarithms,  tho  methods  of  constructing  them, 
ice.  Callet's  Tables  J"ortatitct  de  Logarithtnei  (stereotyped,  Pari<) 
scorns  to  have  been  first  issued  in  1783,  ami  has  sinco  jiasscd 
through  a  great  man)  editions  In  that  of  1853  tho  contents  aro 
seven-figure  logarithms  to  108,000,  Briggian  and  hyperbolic  loga- 
rithms to  48  places  of  numbers  to  100  and  of  primes  to  1097,  lo<r 
sines  and  tangents  for  minutes  (centesimal)  throughout  the  quad- 
rant to  7  places,  natural  and  log  sines  to  15  places  for  every  ten 
minute*  (centesimal)  of  the  quadrant,  log  sines  and  tangents  for 
ever"  second  of  the  first  fivo  degrees  (sexagesimal)  and  for  every  tea 
seconds  of  tbo  quadrant  (sexagesimal)  to  7  places  besides  logistic 
logarithms,  the  first  hundred  multiples  of  tho  modulus  to  24  plac<» 
and  tho  first  ten  to  70  places  iml  other  tables.  This  is  one  of  tho 
most  complete  end  practically  useful  collections  of  logarithms  that 
have  been  published,  and  it  is  peculiar  in  giving  a  centesimally 
divided  canon.  Tho  sire  of  the  page  in  the  editions  published  in 
the  19th  century  is  larger  than  that  of  the  earlier  editions  tho  typo 
having  been  reset  Vega's  Talultc  Logarithmo-trtgonomelrieje  1'as 
first  publislied  in  1797  in  two  volume*.  The  first  contains  *evci«- 
figuro  logarithms  to  101,000,  log  sines  kc.,  for  every  tenth  of  a 
second  to  1',  for  every  second  to  1"  50\  for  every  10"  to  6°  3',  and 
thence  at  intervals  of  a  minute,  also  natural  tines  and  tangents  t.i 
evry  minute,  all  to  7  plates.  Tho  second  volume  gives  sirnphj 
divisors  of  all  number*  up  to  102,000,  a  list  of  primes  from  102, <X"> 
to  400,313,  hyperbolic  logarithms  of  numbers  to  1000  and  of  prinv  * 
to  10.000,  to  8  place*,  e*  and  logv^»  to  1  =  10  at  iqtervnls  of  "01  to 
7  figures  and  7  places  respectively,  the  first  nine  ]iowers  of  tho 
numbers  from  1  to  100,  squares  and  cubes  to  1000,  logistic  loga- 
rithms binomial  theorem  coefficients  &C,  Vega  also  published 
MautiaU  Logarithmieo  trigmjomctrieum  (Leipsic,  1800),  the  table* 
in  which  arc  identical  with  a  j-ortion  of  those  contained  in  the  first 
volume  of  the  Talulx.  The  Tabulie  went  through  many  editions, 
a  stcreotyiied  iviie  being  brought  out  by  J.  A.  Hulaso  (Sa>r>m<iti:>j 
wathcniatisdur  TcfcU,  Leipsk)  iu  ono  volumo  in  1S40.  Tho 
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contents  are  nearly  the  same  a*  those  of  tho  original  work,  the  chief 
difference  being  that  a  largo  table  of  Gaussian  logarithms  is  added. 
Vega  differs  from  Hutton  and  Callct  in  giving  so  many  useful  non- 
logarithmic  tables,  and  his  collection  ia  in  many  respects  comple- 
rnentary  to  theirs.  Schulze,  A'tne  und  truxilerte  Sammlung  log- 
arithmiseher,  trigmometrisclur,  und  aitdercr  Tafcln  (Berlin,  1778, 
2  vols.),  is  a  valuable  collection,  and  contains  seven-figure  loga- 
rithms to  101,000,  log  sines  and  tangents  to  2*  at  intervals  of  a 
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second,  and  natural  sines,  tangents,  and  secants  to  7  places,  log 
and  Napierian  log  sines  and  tangents  to  8 


sines  and  tangents 

plaocs,  all  for  every  ten  seconds  to  i°  and  thence  for  every  minute 
to  45°,  besides  squares,  cubes,  square  roots,  and  cube  roots  to  1000, 
binomial  theorem  coefficients,  powers  of  «,  and  other  small  tables. 
Wolfram's  hyperbolic  logarithms  of  numbers  below  10,000  to  43 
places  first  appeared  in  this  work.  Lambert,  Sitpnleinenta  Tabtt- 
tarum  Loganthmicarum  et  Trigonomctricarum  (Lisbon,  1798),  con- 
tains a  number  of  useful  and  curious  non-logarithmic  tables ;  it 
bears  a  general  resemblance  to  tho  second  volume  of  Vega,  but 
contains  numerous  other  small  tables  of  a  more  strictly  mathe- 
matical character.  A  very  useful  collodion  of  non-logarithtuio 
tables  is  printed  in  Barlow's  New  MaOtcmatical  Tables  (London, 
1914).  It  gives  squares,  cubes,  square  roots,  and  cube  roots  (to  7 
places),  reciprocals  to  9  or  10  places,  and  resolutions  into  their 
prime  factors  of  all  numbers  from  1  to  10,000,  the  first  ten  powers 
of  numbers  to  100,  fourth  and  fifth  powers  of  numbers  from  100 
to  1000,  prime  numbers  from  1  to  100,103,  eight-place  hynerbolio 
logarithms  to  10,000,  tables  for  tho  solution  of  the  irrcduciUo  caso 
in  cubic  equations,  ice.  In  the  stereotyped  reprint  of  1840  only 
tho  squares,  cubes,  square  roots,  cube  roots,  and  reciprocals  are 
retained.  The  first  volume  of  Shortrede's  tableB,  in  addition  to  tho 
trigonometrical  canon  to  orery  second,  contains  antilogarithms  and 
Gaussian  logarithms.  Hasslcr,  Tabulm  Logarithmic*)  et  Trigona- 
metric*  (New  York,  1830,  sterootypod),  gives  seven-figure  logarithms 
to  100,000,  log  sines  and  tangents  for  every  second  to  1*,  and  lo" 
srines,  cosines,  tangents,  and  cotangents  from  1*  to  3*  at  intervals  of 
10"  and  thence  to  45°  at  intervals  of  30*.  Every  effort  has  been 
made  to  reduce  tho  size  of  tho  tables  without  loss  of  distinctness, 
the  page  being  only  about  3  by  6  inches.  Copies  of  the  work  were 
published  with  the  introduction  and  title-page  iu  different  lan- 
guages. Stanley,  Tables  of  Logarithms  (New  Haven,  U.S.,  I860), 
gives  seven-figura  logarithms  to  100,000,  and  log  sines,  cosines, 
tangents,  cotangents,  secants,  and  cosecants  at  intervals  of  ten 
seconds  to  15°  and  thenro  at  intervals  of  a  minute  to  45°  to  7  places, 
besides  natural  sines  and  cosines,  antilogarithms,  and  other  tables. 
This  collection  owed  its  origin  to  tho  fact  that  Hassler's  tables  were 
found  to  bo  inconvenient  owing  to  the  smallness  of  tho  typo.  Luvini, 
Tables  of  Logarithms  (London,  1866,  stereotyped,  printed  at  Turin), 
gives  seven- figure  logarithms  to  20,040,  Bnggian  and  hyperbolic 
logarithms  of  primes  to  1200  to  20  places,  log  slues  and  tangents  for 
each  second  to  0',  at  intervals  of  10"  to  2°,  of  30-  to  9°,  of  1'  to  45° 
to  7  places,  besides  square  and  cube  roots  up  to  625.  Tho  book, 
which  is  intended  for  schools,  engineers,  &c,  has  a  peculiar  arrange- 
ment of  the  logarithms  and  proportional  parts  on  tho  pages. 
Chambers's  Mathematical  Tables  (Edinburgh),  containing  loga- 
rithms of  numbers  to  100,000,  and  a  canon  to  every  minute  of  log 
nines,  tangents,  and  secants  and  of  natural  sines  to  7  places,  besides 
proportional  logarithms  and  other  small  tables,  is  cheap  and  suitable 
for  schools,  though  not  to  bo  compared  as  regards  matter  or  typo- 
graphy to  the  best  tables  described  above.  Of  six-figure  tables 
Bremiker's  Logarithmorum  VI.  Decimalium  Nova  Tabula  Bero- 
litunsis  (Berlin,  1852)  is  probably  one  of  the  best    It  give9 

rta,  and 
ond  this 

Logm-itJimisch'trigonometrisehes  Hanitbuch  (Vienna,  1827),  gives 
firo-figure  logarithms  to  10,000,  log  sines  aud  tangents  for  every 
ten  seconds  to  6  place*,  natural  sines,  tangents,  secants,  ami 
versed  sines  for  every  minute  to  7  places,  logarithms  of  primes 
to  15,391,  hyperbolic  logarithms  of  numbers  to  11,273  to  8  places, 
least  divisors  of  numbers  to  18,277,  binomial  theorem  coefficients, 
kc.  Farley's  Six-Figure  Logarithms  (London,  stereotyped,  1840) 
gives  six-figuro  logarithms  to  10,000  and  log  sines  and  tangents  for 
every  minute  to  6  places.  Of  fivo-figure  tables  tho  most  convenient 
is  Tables  of  Logarithms  (Useful  Knowledge  Society,  London,  from 
the  stereotyped  plates  of  1839),  which  were  prepared  by  Do  Morgan, 
though  thev  havo  no  name  on  the  title-page.  They  contain  fivo- 
l  ^'tirv  logarithms  to  10,000,  log  sines  and  tangents  to  every  minute 
to  5  places,  beside*  a  few  smaller  tables.  Lihindc's  7V7.-1  dr. 
l.ojni  ilhmts  is  a  live-figure  table  with  nearly  tin'  name  contents  ;is 
Do  Morgan's,  first  published  iu  1806.  It  has  since  passed  through 
many  editions,  and,  after  being  extended  from  5  to  7  places,  passed 
through  several  more.  Ca'braith  uud  Haughton,  Manual  of  Mai  he- 
iMitiea!  Tables  (London,  1S00),  give  five-figure  logarithms  to  10,000 
and  log  sines  and  tang,  lit  J  for  every  minute,  also  a  small  table  of 
Gaussian  logarithms,  llouel,  Tables  tie  Loyarithtnes  a  Cing  AW- 
males  (Paris,  1871),  is  a  very  convenient  collection  of  five-figure 
tiblea  ;  besides  logarithms  of  numbers  and  circular  functions,  there 


logarithms  of  numbers  to  100,000,  with  proportional  parts, 
log  sines  and  tangents  for  every  second  to  5°,  ond  beyond 
point  for  every  ten  seconds,  with  proportional  parts,  Haul 


are  Gaussian  logarithms,  least  divisors  of  numbers  to  10,841,  anti- 
logarithms,  Ice.  Tho  work  contains  118  pages  of  tables.  The  same 
author's  Jlccueil  d«  FormuUs  et  dc  Tables  Aumfriqves  (Paris,  1868) 
contains  19  tables,  occupying  62  pages,  most  of  them  giving  results 
to  4  places  ;  they  relate  to  very  varied  subjects,— antilogarithms, 

Gaussian  logarithms,  logarithms  of]-—,  elliptic  integrals,  squares 

for  use  in  the  method  of  least  squares,  kc.  Brcmikcr,  Tafel  tier- 
slclliotr  Logarithm.™  (Berlin,  1874),  gives  fonr  fignre  logarithms  of 
numbers  to  2009,  log  tines,  cosines,  tangents,  and  cotangents  to  3° 
for  every  hundredth  of  a  degree,  aud  theneo  to  45°  for  every  tenth 
of  a  degree,  to  4  places.  There  arc  also  Gaussian  logarithms,  squares 
from  0-000  to  13,500,  antilogarithms,  kc  The  book  contains  60 
pages.  Willirh,  Topular  Table,  (London,  1803),  is  a  useful  book 
for  an  amatour ;  it  gives  Briggian  and  hyperbolic  logarithms  to 
1200  to  7  places,  squares,  kc.,  to  843,  kc. 

Jlirpcrbolie  or  Napierian  Logarithms.— Tho  logarithms  invented  Napicna 
by  Napier  and  explained  bv  him  in  the  Deseriptio  (1614)  were  urtloga- 
the  same  as  those  now  called  natural  or  hyperbolic  (viz.,  to  base rithnii. 
t),  and  very  frequently  also  Napierian,  logarithms.  Napierian 
logarithms,  strictly  so  called,  have  c.itirely  passed  out  of  use  and 
aro  of  purely  historic  interest ;  it  ia  therefore  sufficient  to  refer  to 
Logarithms  and  Naiieh,  where  a  full  account  is  given.  Apart 
from  tho  inventor's  own  publications,  the  only  Napierian  tables  of 
importance  are  coutained  in  U minus's  Trigvnometriu  (Cologne, 
1624-25)  and  Schulze's  Sammlung  (Berlin,  1778),  the  former  being 
the  largest  that  has  been  constructed.    Logarithms  to  the  base  e, 
whore  e  denotes  271828,  were  first  published  by  Speidcll,  New 
LcyarMmes  (1619). 

The  most  copious  table  of  hyperbolic  logarithms  is  Dos*,  TafA  Hrr-er- 
der  natarlichen  Logaritkmen  (Vienna,  1850),  which  extends  from  1  b  Hi 
to  1000  at  intervals  of  unity  and  from  1000  to  10,500  at  intervals!'  -a- 
of '1  to  7  places,  with  differences  and  proportional  parts,  arranged mu:ns. 
as  in  an  ordinary  seven-figure  table.  By  adding  log  10  to  the  results 
the  range  is  from  10,000  to  105,000  at  intervals  of  unity.  Tho 
table  formed  tart  of  tho  Annals  of  the  Vienna  Observatory  for 
1851,  but  separato  copies  were  printed  Tho  most  elaborate  tablo 
of  hyperbolic  logarithms  is  due  to  Wolfram,  who  calculated  to 
48  places  tho  logarithms  of  all  numbers  up  to  2200,  and  of  all 
primes  (also  of  a  great  many  composite  numbers)  between  this  limit 
and  10,009  Wolfram's  result*  first  appeared  in  Schulze's  Sainm- 
lung  (1778).  Six  logarithms  which  Wolfram  had  been  prevailed 
from  computing  by  a  serious  illness  were  supplied  in  tbo  B*.rliner 
Jahrbveh,  1783,  p.  191.  Tho  complete  table  was  reproduced  in 
Vega's  Thesaurus  (1794),  when  several  errors  were  corrected. 
Tables  of  hyperbolic  logarithms  are  contained  in  the  following 
collections:— Fallot,  all  numbers  to  100  and  primes  to  1097  to  48 
places  ;  Bonis  and  Delambro  (1601),  all  numbers  up  to  1200  to  11 
places  ;  Salomon  (1S27).  alt  numbers  to  1000  and  primes  to  10,333 
to  10  places  ;  Vega,  Tubulin  (including  HUtsso's  edition,  1340j,  and 
Kohler  (18  JS),  allnumbors  to  1000  and  primes  to  10,000  to  8  places; 
Barlow  (1814),  all  numbers  to  10,000  ;  Hutton  and  Willich  (1853), 
all  nnmbere  to  1200  to  7  places  ;  Dupuis  (1868),  all  numbers  to 
1000  to  7  places.  Hutton  also  gives  hyperbolic  logarithms  from  1 
to  10  at  intervals  of  -01  to  7  places,  ihes's  C'yclopmdia  (1319),  art. 
"Hyperbolic  Logarithms,"  contains  a  table  of  hyperbolic  loga- 
rithms of  all  numbers  up  to  10,000  to  8  places. 

Tables  to  convert  Briggian  into  Hyperbolic  Logarithms,  and  vice  Cower. 
versa.—  Such  tables  merely  con«ut  of  tho  fir*t  hundred  (sometimes  tion  of 
only  tha  first  ten)  multiples  of  the  modulus  "43429  44S19...  and  Erij; 
iU  reciprocal  2  30258  50929  ...  to  5, 6,8, 10,  or  more  places.   They  !ind 
are  generally  to  bo  found  in  collections  of  logarithmic  tables,  but  l  vp-r- 


rarely  exceed  a  page  in  extent,  at 
Schrvn  and  Bruhns  both  give  tho 


and  are  very  easy  to 


give  tho  first  hundred  multiples  of  the  1"  .-»■- 
modulus  and  its  reciprocal  to  10  places,  and  Brcmiker  (in  his  edition  l.ili  :s, 
of  Vega  and  in  bis  six-figuro  tables)  and  Dupuis  to  7  places. 
Degen,  Tabidaru.n  Fnntas  (Copenhagen,  1821),  gives  the  first 
hundred  multiples  of  the  modulus  to  ."Kl  places. 

Antitogarithias. —  In  tho  culinary  tables  of  logarithms  the  A  *»'•!- 
natuial  numbers  are  integers,  while  the  logarithms  arc  incommen- '  in- 
surable.   In  an  antilogarithmir  canon  tho  logarithms  aro  exact  ritlii.ta. 
quantities,  such  as  "00001,  "00002,  kc,  and  tho  cot  responding' 
numbers  are  incommensurable.    Tho  largest  and  earliest  work  of 
this  kind  is  Dodson's  Anlilogarithmic  Canon  (London,  1712),  which 
gives  numbers  to  11  places  corresponding  to  logarithms  from  0  to  « 
1  at  intervals  of  "00001,  arranged  like  a  seven  figuro  Ingtrithmic 
table,  with  inteitu -ript  differences  and  proportional  parts  at  tbo 
bottom  of  the  j>agc.   This  woik  was  the  only  anlilogarithmic  canon 
for  more  than  a  century,  till  in  18  H  Shortreda  puhlNhtd  the  first 
edition  of  his  tablis  ;  in  1849  he  Published  the  Second  edition,  and 
in  tho  some  year  Filipowski's  tables  appeared.    Both  these  works 
contaiu  seven-figure  antilogarithms:  Shortrodo  gives  numbers  to 
logurithms  from  0  to  1  at  intervals  of  "00001,  with  diffcreucrs  and 
multiples  at  the  top  of  tho  page,  mtd-  filiiwwskl,  A  Table  of  Anti- 
laaarithms  (London,  1846).  contains  a  table  of  tho  same  extent,  tho 
proivrlional  parts  being  given  to  hundredths. 

Addition  «:«f  Sub-ra  tion,  w  Oaitssietn,  Logarithms.—  The  object 
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Gsauian  of  such  tablet  is  to  give  log  (nil)  by  only  ono  entry  .vhen  log  a 
lopi-      and  log  b  arc  given  (*ce  Locakithm*.  vol.  xiv.  p.  777).  Let 

^  =  logx,       5  =  log(l  +  i),  C=log(l+x). 

Lcavingout  the  specimen  tablo  in  I.oonclli'i  Thioriedes  Logarithms* 
Adtliiionnels  el  Duluclif*  (Bordeaux,  1S03),  the  principal  tableB  aro 
Uio  following.  Gauss,  in  Zach'e  Monatliehc  Correspondent  (1812), 
giving  B  and  C  for  argument  A  from  0  to  2  nt  intervals  of  001, 
thence  to  3  40  at  intervals  of  01,  aud  to  5  at  intervals  of  1,  all  to 
6  place*.  This  tabic  is  reprinted  in  Gauss's  ll'nke,  vol.  hi.  p.  244. 
Matthie**en,  Tafeliur  bttpiaaern  Bercehnung  (Altoua,  1818),  giving 
Jt  and  C  to  7  place*  for  argument  A  from  0  to  2  at  intervals  of 
-0001,  thence  to  3  at  intervals  of  001,  to  4  at  intervals  of  -01,  and 
to  5  at  intervals  of  "1  ;  tho  table  it  not  conveniently  arrangi*!. 


TcUr  Gr.\y,  Tables  mtd  For 


(London,  1649,  and  "Addendum," 


taken  in  or  b  r,  the  power,  only  being express  d  ;  tin  •  ^6^.7,3 
denote  (1  l/tl  01j\1001  r(1  0001)  ,  the  nun,  mi  folio  wing  t  o 
*  being  called  dual  d.gits.  A  dual  mn.Kr  w  Inch  as  all  hut  ho 
last  digit  zero,  is  ca.led  a  du.il  logarithm  ;  the  author  u*c;s  dud 
logarithms  in  which  there  are  seven  ciphers  between  the  ^  and  t. o 
logarithms,  A  dual  number  of  tho  descending  branc h I .  «  c,„  - 
tinned  product  of  powers  of  D  '99,  ke.i  for  .nMance,  -»rv  99;  » 
denoted  by  '3 '2?.  Tho  Tables,  which  "occupy  112  page,,  gno 
dual  numbers  and  logarithm*,  both  of  tho  wwuding  and dcsccml- 
iw  branches,  and  the  corresponding  natural  numbers.  1  ho  author 
chimed  that  bis  table*  were  superior  to  those  of  common  logarithms. 

G»LL<«.-In  nearly  all  taldes  of  logarithms  there  is  a  page  de-  Ccn- 
Toted  to  certain  frequently  used  constants  and  their  lo~- 
i 

such 


i&ToV"gTving  C  for  argument  ^'from  0  to  2  at  intervals  of  •OOOl 
to  6  phves,  with  proportional  parts  to  hundredths,  aud  logjl  -  x) 
for  argument  A  from  3  to  1  at  interval*  of  -001  and  from  1  to  V9 
at  interval*  of  -0001,  to  C  places,  with  proportional  parts.  Zcch, 
Taftln  der  Additions-  und  Subtractions  -  Logariihmeu  (Ixiprie, 
1619),  giving  V  for  argument  A  from  0  to  2  at  interval*  of  tiOOl, 
thruce  to  4  at  intervals  of   001  and  to  6  at  interval*  of  01  ; 
nl„,  C  for  argument  A  from  0  te,  "0003  at  intervals  of  -0000001, 
thrnco  to  -06  nt  intervals  of  -000001  and  to  303  at  intervals  of 
•0O001,  all  to  7  places,  with  proportioikd  parts.    The™  table*  aro 
reprinted  from  Ilulsaea  edition  of  Vega  (1S49) ;  the  1840  edition 
of  llulwe's  Vega  contained  a  reprint  of  Gauss'*  original  table. 
AVittstein,  Lugarithma  de  Gauss  a  Sept  THcimales  (Hanover,  18C(3), 
L'iving  B  for  argument  A  from  3  to  4  at  intervals  of  1,  from  4 
to  C  at  interval*  of  -01,  from  0  to  8  at  interval*  of  -001,  from  S  to 
10  at  interval*  of  0001,  also  from  0  to  4  at  the  same  intervals. 
In  thb  handsome  work  the  arrangement  is  similar  to  that  in  a 
seven-figure  logarithmic  table.    Gauss's  original  five -place  table 
was  reprinted  in  Pasquich,  Tabula  (Leij«ic,  1817);  Kohlcr,  Jerome 
de  la  hades  Tafe'n  (Leipsic,  1832),  and  Jlandbueh  (Lcipsie,  1848-) |  j 
and  Calbraith  and  Houghton,  Manual  (London,  18C0).  Houel, 
Tables  de  LogarUhmcs  (1*71),  al.-o  gives  a  aniall  fivo-place  table 
of  Gaussian  logarithms,  tho  addition  awl  subtraction  logarithm* 
being  separated  as  in  Z*ch.     Modified  Gaussian  logarithms  aro 
given  by  J.  II.  T.  Mtillcr,  VicrsUlligc  Logaritlnnca  (Gotha,  1841), 

vii,  a  four-placo  table  of  B  and  -  log  (l-i)  from  ^  =  0  to  "03 

at  interval*  of  -C001,  theneo  to  -23  at  intervals  or  -001,  to  2  at 
interval*  of  -01,  and  to  4  at  intervals  of  "1  ;  and  by  Shortrcdc, 
Logarithmic  Tables  (vol.  L.  1649),  viz.,  a  fivc-ptaco  table  of  B 
and  log  (1  +  x)  from  A  =  5  to  3  at  interval*  of  1,  from  A  =3  to  2;7 
at  intervals  of  -01,  to  13  at  interval*  of  -001,  to  3  at  interval* 
of  -01,  and  to  5  at  intervals  of  "1.  Filipowski's  AntiUyarithws 
(1849)  contains  Gaussian  logarithms  arranged  in  a  new  way.  Tho 
principal  tablo  gives  log  (*  +  1)  as  tabular  result  for  log  x  as 
argument  from  8  to  14  at  interval*  of  001  to  5  places.  Wei.len- 
bach,  Tafcl  urn  den  logarithms   (Copenhagen,  1829),  gives 

loei±i  for  ornTiinont  A  from  -382  to  2-002  at  inteiTals  of  -001,  to 
-  x-  1 

3-lj  at  intervals  of  -01,  and  to  5"5  nt  intervals  of  1,  to  5  plnex-a. 
(jogisti'.-      I.cjistlc  and  Proportional  logarithms.  —  In  mo»t  collections  of 
and  pr>-  Uldi-s  of  logarithms  a  five-place  table  of  logistic  logarithms  for 
portion-  every  second  to  1°  is  given.    Logistic  tables  givo  log  9000 -log* 
al  Icja.    at  interval*  nf  a  secoim,  x  being  eJtpvesscd  in  degrees,  minutes, 
Tithms.    and  second*;  Schul/e  (1778)  and  Vega  (1707)  have  them  \.o  x - :iC00" 
arid  Callct  and  Hutton  to  x=  5280'.    rr"iK>rtional  logarithm*  for 
every  ieconi  to  3'  {i.e.,  log  10,800-log  x)  form  part  of  nearly  all 
collection*  of  tables  relating  to  navigation,  generally  to  4  places, 
aometime*  to  6.    Dagay,  Tables  (1.S29).  gives  a  five -place  table 
but  t.uch  ajv  not  oftcu  to  bo  found  in  collections  of  mathetuatual 
table*.    The  same  remark  applies  to  tables  of  proportional  loga- 
rithms for  every  minute  to  2t\  wl;ich  give  to  4  or  5  places  tho  value* 
of  log  1440  -  log  x.    Tho  object  of  a  proportional  e>r  logistic  t.iblr, 
or  a  tablo  of  log  a  -  le>g  x,  is  to  facilitate-  tho  calculation  of  propor- 
tions  in  which  tho  third  term  i*  ". 

Jnterjy,l,Uicn  Tables.— All  table*  of  projMirtional  parts  may  bo 
regarded  as  interpolation  tables.  Uieiniker,  Tt'fel  der  Proportional- 
theile  (Berlin,  1 R  13>,  gives  proportional  parts  to  hundredths  of  all 
numbers  from  70  to  r/j9.  Jv  Iimii,  Logarithms,  contain*  an  inter- 
polation table  giving -iho  first  hundred  multiples  of  all  numbers 
from  40  to  410.  Tables  of  the  value*  of  binomial  theorem  coef- 
ficients, whieb  are  i.  quired  when  second  an.l  higher  orders  of  differ- 
enee*  aro  used,  are  .lescrilwl  U  lov.  Woolhonv.-,  On  /uler/^h'/'vn, 
SitmnuUiou,  aud  the,  Adjudmrui^of  Numerical  Tables  (London, 
1S85),  contains  nine  piges  of  interpolation  tables.  Tho  book  con- 
sist* of  pa pci a  extracted  from  vols.  xi.  and  xii.  of  the  .•4«iiruJice 
Magazine. 

Dual         LStal  Logarithms.— tenn  is  used  by  Mr  Oliver  Byrne  in  hi* 
|o«a-       Dual  Arithmetic,   Voung  Dual  Arithmetician,   Tables  of  Dual 
rithma,    Loqarilhms,  kc.  (London,  1863-67).    A  dual  number  of  tho  ascend- 
ing branch  is  a  combined  product  of  powers  of  11.  101.  1001,  ice, 


InterpQ- 
Uticu 


r\  A  socially  good  collection  ia  priiited  in 

Templeton's  Milbrriyhfs  anA  Engineer's  Fockcl  Companion  (cor- 
rected by  S.  Mavuard,  Loudon,  1871).  which  give*  53  constants 
involving  r  and  'their  logarithms,  generally  to  30  places,  and  13 
other*  that  mav  bo  jnoperlv  called  mathematical.  A  good  list  ot 
constants  involving  t  i*  given  in  Salomon  (1827).  A  pajwr  by 
i'auckcr  in  flruucrCs  Arehio  (vol.  i  p.  8)  lias  a  nmuber  of  con- 
stants involving  re  given  to  a  great  many  places,  and  Gauss  ^memoir 
on  tho  lemniscatu  function  (  Woke,  vol.  iii.)  Ins  e~  ,  e  •  '  » 
kc,  calculate-.!  to  about  50  places.  Tho  quantity  r  has  boen  worked, 
out  to  707  places  (Shanks,  Prce.  Po<j.  Soe.,  vol  xxi.  p.  319)  and 
Euler's  constant  to  2ti3  place*  (Adams,  Proe,  Rou.  Soc,  voL  xxviu 
i.  88V  The  value  of  the  modulus  if,  calculated  by  I  rof.  Adams, 
is  given  in  LooAttiTHM-s,  vol.  xiv.  u.  779.  This  valuers  correct 
to2C3  nlaces  ;  but  tho  calculation  has  since  been  carried  to  2.- 


plac 


i  Adams,  Proc.  Jlou.  See.,  vol.  xlii.  p.  22,  1897). 


Tables  for  the  .Solution  of  the  hredueiblcCase  in  Cubic  Equation*-— 
Lambert,  Supplement*  (1798),  gives  ±  (x  -  x*)  from  x=  "001  to  1;155  1  1«  euUs 
at  intervals  of  -001  to  7  places,  and  Barlow  (1811)  gives  ar'-X  from  e^i.oaj 
x=i  1  to  1-1519  at  intervals  of  CKWl  to  8  places.  , 
Binomial  Theorem  Coeficients.—lLho  values  of  Jimom:-.) 
^x-1)    x!.z-nx-D       y.,x-1)...  (Xj-5)  f,^„: 

■  1.2"'   1.2.3  1.2. .^6  ' 

from  *=  -01  tox  =  latintenalsof  01  to  7  places,  are  serviceablo  for  c"-:lU- 
use  in  interpolation  by  second  and  higher  orders  of  differences. 
Tho  taldo  quoted  above  occur*  in  Schubco  (177S),  Barlow  (1814), 
'Vega  (1797  and  sueoeding  editions),  Hautschl  (1S27),  and  Holder 
(1848).  Rouse,  iMrine  of  Chances  (London,  no  date),  gives  on  a 
folding  sheet  («  +  »)«  for  «  =  1,  2,... 20.  Lambert,  Supplement* 
(1798).  has  the  coefficients  of  tho  first  16  terms  in  (1 +•>•)•  and 
(1  -  jf  jl,  their  accurate  values  being  given  as  decimals.  i^Vega  (1707) 

has  a  page  of  tables  giving  2~4'  2  4  u'  " '  2*73' *"J  wuular 
quantilie*  to  10  placeB,  with  their  logarithms  to  7  places,  and  a 
page  of  this  kind  occurs  in  other  collections.  K older  (1813)  give* 
the  valuea-of  40  sueh  quantities.  x(x  +  l)  „. 

Figurale  Numbers.  —  Lambert,  Supplwenla.  civc*  r  —  'rura'c 
xjx^)...(x^U)         x  =  ltQ^ 

Tri'goii'ometritalfiuadratic  Surds.- The  aurd  value*  of  tho  smc  Trigono- 
of  every  third  degiee  of  tho  quadrant  ore  given  in  some  tables  oii::eiri:J 
logarithms;  e.g.,  in  Huttou\  (p.  xxxix.,  cd.  Ib55).  wy  find  qoa.lraU 
sin  3"^  {  )V'(S  +        r  V  V  4"  V»  -  V'(15  +  3v'5)  -  VI  "  VI} ! .»»"» 
the  numerical  values  of  the  aurds  Vl5  +  V&).  \'  (  V).  &c.,are  given 
to  10  plaics.    These  value*  were  extended  to  20  place*  by  l'cttr 
Grav,  Messenger  of  Matt*.,  vol.  vi.  (1S77),  p.  10S.  .. 

Circulating  Decimals.  —  Goodwi  ll'*  tilde*  have  boon  dnscnbeu  {  U; 
above,  p.  8.    Several  other*  have  been  published  giving  the  num-  '■- 
bei-s  of  digit*  in  the  periods  of  tho  reeipioe-als  of  priinos :  Luh  ';.  n.a,;. 
hardt,  Tables  d's  Dirincurs  da  Premier  Million  (Pari*,  1814-17), 
cave  one  for  all  primes  up  to  2,513  and  for  22  primes  excccdin- 
that  limit.    Ilesmarct,  TlU-rie  des  Nombrei  (Pari*,  1852),  iuelu  I  d 
al!  primes  up  to  10,000.    Keuschle,  .l/.i(/<ri*ia.iscA<  Abluiudlunn, 
culMlctul  ncue  zaMentneoretutehe  Tubellca  (185C),  contain*  a  simi- 
lar table  to  15,000.    This  Shanks  extcn.led  to  00,000  ;  tho  portion 
from  1  to  30,000  i*  printed  in  the  Proc  P»y.  Soe.,  vol.  xxii.  p.  20  t, 
and  the  remainder  is  preserved  in  tho  archives  of  tho  society  [Id,, 
.xxiii.  p.  2(50  aud  xxiv.  p,  392).     Tho  number  of  digits  in  llu 

decimal  period  of  -  is  tho  samo  as  tho  exponent  to  which  10  be- 
long* for  modulus  ;.,  so  that,  whenever  the  Period  has  p-1  dibits, 
Hi  i*a  primitive  root  of  p.  Tables  of  prime,  having  a  given  number, 
»,  of  digits  in  their  periods  i.e.,  table*  of  the  resolutions  of  10"-  1 
into  factors  and,  as  far  as  known,  into  prune  factoia,  have  been 
given  by  Lex>f  (in  Uruaert's  Anhir  vol.  xvi.  p.  54  ;  reprinted  in 
Nouv.  Annates,  vol.  xiv.  p.  115)  and  by  Shank*  {Proc  Aoy.  i*., 
vol.  xxii.  p.  331).  The  former  extend*  to  n-CU  and  the  latter  to 
n-100,  but  there  aro  gaps  in  both.  Reuscli'.o  *  tract  a  so  contains 
rcsolutiorrs  of  10--  1.  For  further  references .on ;  eu-culatiug  deci- 
mal*, seo  Proc  Comb.  Phil.  Soe.,  vol.  in.  p.  185  18<8). 
-Fylltei-jorcaa  Tria nglcs.—  Right-angled  tnangks  in  which  tho 
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sides  and  hypothenuso  arc  all  rational  integers  are  frcnucntly  termed 
Pythagorean  triangles,  as,  for  examplo,  tho  triangles  3,  4,  6  and 
5,  12,  13.  Schulzn,  Sammlung  (17/8),  contain*  a  table  of  such 
triangles  subject  to  the  condition  tan  Ju>f't  {«  being  one  of  the 
acute  angles).  About  100  triangles  aro  given,  but  some  occur 
twice.  Large  tables  of  right-angled  rational  triangle*  were  given 
by  Bret*  hneidcr,  in  Grunerl's  Archie,  vol.  i.  n.  96  (1841),  and  by 
Bang,  Edinburgh  Transaction*,  vol.  xxiii  p.  727  (18C4>  In  these 
tho  triangles  aro  arranged  according  to  hypothenuscs  and  extend 
to  1201,  1200,  49,  and  1105,  1073,  201  respectively.  Whitworth, 
in  a  paper  read  beforo  tlio  Lit  and  Phil.  Society  of  Liverpool  in 
1375,  earned  his  list  as  far  as  2465,  2237,  7*1.  See  also  Katli, 
"Oii  rationalen  Dreieeke,"  in  Grunerl's  Archiv,  voi  hi  p.  188 
(1374).  Bang's  paper  also  contains  a  tible  of  triangles  having  an 
angle  equal  to  120  and  th-ir  tides  integers. 

Posers  of  r. — PaucW,  in  GrunerCs  Archiv,  vol  i.  p  gives 
s--1  and  *■»  to  140  places,  and  t"2,  t"',  t*i  H  to  about  50  places; 
ami  in  Mnyn»rd'slistofconsUiits[aco"Constants,"ab(rTo)  Misgiven 
to  31  places.  The  first  twelve  powers  of  r  ami  r  " '  to  22  or  more 
places  woro  printed  by  Glaiahcr,  Proe  Loud.  Math.  Soc.,  vol.  viii.  p. 
140,  and  the  first  hundred  multiples  of  t  and  t"1  to  12  places  by 
Kulik,  Tafel  dtr  Quadratund  Kubik  Xahlcn  (Lcipeic,  1848). 

Tlu  Series  l-"  +  2_"  +  3-"  +  4c— Lot  S*,sK,<r.  denote  resjiectively 
tlio  sums  of  the  series  l-"  +  2~' +  3-"  +  4c  ,  l""  -  2-"  +  a—  -  ice.', 
1-«  +  3_"  +  5_"+  4c.  Legendre  (TraiU  ds  Fonrtions  EHiptiqves, 
vol  ii.  p  432)  has  computed  to  16  places  from  n  =  l  to  35,  and 
GKishcr  (Proe.  Loud  Math.  Soc  ,  vol  iv.  p  48)  has  deduced  *,  and 
#r„  for  the  same  arguments  and  to  the  saino  number  of  pliers.  The 
htler  has  also  given  S„  sm  tm  for  s-2,  4,  6,  ...  12  to  22  or  mors 
plr.cB  (Proe.  Loud  Math  Sot.,  vol  vni,  p  140),  and  the  values 
of  2„  where  X„  =  2-"  +  3~"  +  6-"  +  4c  (prime  numbers  only  in- 
t.dv< -i),  for  n  =  2,  4,  6, ...  30  to  15  places  {Comple  Rendu  de  rAssoc 
Franchise  for  1878,  p  172). 

Tt Ma  of  f  and  «"«,  or  Hyperbolic  Jrd /logarithms.— The  largest 
tailes  are  the  following  Gudcrmann,  Thtorie  der  potential-  odor 
C'j'.Hsch-hyperbolischen  Functionen  (Berlin,  1833),  which  consists  of 
p;.[iers  reprinted  from  Tola  viii.  and  ix.  of  Crcllc's  Journal,  and 
gives  log,,  sinh  x,  log,,  cosh  «,  and  logM  tanh  x  from  x  =  2  to  5  at 
intervals  of  '001  to  9  places  and  from  x-5  to  12  at  intervals  of  -01 
to  10  places.  Since  sinh  x="f(«"-r~*)  and  cosh  *=!(«•  +  «"»),  the 
values  of  t*  and  s~*  are  deduciblo  at  once  by  addition  and  sub- 
traction. Newman,  in  Camb.  Phil.  Trans.,  voL  xiii.  pp.  145-241, 
gives  value*  of  <~*  from  *  =  0  to  15  349  at  intervals  of  '001  to  12 
places,  from  x-15350  to  17"298  at  intervals  of  "002,  and  from 
x=  17  300  to  27-636  at  interval*  of  "005.  to  14  places.  Glaisher, 
in  Camb.  Phil.  Trans.,  vol.  xiii.  pp  243-272,  gives  four  tables  of  f, 
f*.  l"gw**.  logw«"'.  thir  ranges  being  from  x-'OOl  to  -1  at  in- 
tervals of  001,  from  "01  to  2  at  intervals  of  '01,  from  1  to  10  at 
intervals  of  '1,  from  t  to  500  at  intervals  of  unity.  Vega,  Tabula 
(1797  and  later  odd.),  has  log,,**  to  7  places  and  t*  to  7  figures 
from  *=  01  to  10  at  intervals  of  '01.  hohler's  Uandbueh  contains 
a  small  table  of  **.  In  Sohulzo's  Sammlung  (1778)  e*  ii  given  for 
ar  =  l,  2,  3,  ...24  to  28  or  29  figures  and  for  x  =  25,  SO,  and  60  to 
32  or  33  figures  ;  this  table  is  printed  in  Glaisher's  paper  (loc.  eit.). 
In  Salomon's  Tafeln  (1627)  the  values  of  f,  e-,  e  ■•»,  t-^, . . .  «-»»»*■, 
where  is  has  the  values  1,  2,  ...9,  are  given  to  12  places.  Bret- 
schneider,  in  Grunerl's  Archiv,  iii  p.  33,  worked  out  c*  and  *~*  and 
also  sin  r  and  cca  x  for  x»  1,  2, ...  10  to  20  places. 

Factorials. — The  values  of  log,,  (at),  where  nl  denotes  1 . 2.  3. ..  n, 
from  n  =  l  to  1200  to  18  places,  are  given  by  Degen,  Tabnlarum 
Enneas  (Copenhagen,  1824),  and  reprinted,  to  6  places,  at  the  cad 
of  De  Morgan's  srticle  "Probabilities"  in  the  £iu;jelopsedia  Metro- 
ptlitana.  Shortrede,  Tables  (1S49,  vol.  i),  gives  log  (« !)  to  1000 
to  5  places,  and  for  tho  arguments  ending  in  0  to  8  places.  Dcgeu 
also  gives  the  complements  of  the  logarithms.    The  first  20  figures 
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valnes  of  — -  to  28  significant  figures  as  fir  as  n  =  60  in 

Camb.  Phil.  Trans.,  vol  xilL  p.  246. 

BernovUian  Numbers. — The  first  fifteen  Berooulllan  numbers 
were  given  by  Euler,  Inst.  Calc.  Diff.,  part  ii.  ch.  v.  Sixteen  more 
were  calculated  by  Rothc,  and  the  first  thirty -one  were  published 
by  Ohm  in  Crells's  Journal,  vol.  xx.  p.  11.  Prof.  J.  C.  Adam* 
has  calculated  the  next  thirty-one,  and  a  table  of  tho  first  sixty- 
two  was  published  by  him  in  the  Brit.  Assoc.  Brport  for  1877  and 
in  Crelle  s  Journal,  vol.  Ixxxv.  p.  269.  The  first  nine  figures  of 
tho  valnes  of  the  first  250  Bernoullian  numbers,  and  their  Briggian 
logarithms  to  10  places,  have  been  printed  by  Glaisher,  dim*.  Phil. 
Trins.,  vol.  xii.  p.  384. 

Tables  of  log  Ian  (Jt*+ f^).— Gndermann,  ThtirU  der  potential- 
evklistk  hvptrbolischsn  Fnncivmen  (Berlin,  1833),  gives  (in  100 


ischhyptrbo 

(iT  +  l£)-  pages)  log  tsn(Jr-t-J^)  for  every  centesimal  minute  of  the  quadrant 
to  7  place*.  Another  table  contains  the  values  of  this  function, 
also  at  interval*  of  a  minute,  from  88"  to  100*  (centesimal)  to  11 


pl.ices.  "Lewiidrc.  Tm'U  tie*  F-ucliaui  FllijJi'jitts  (vol.  11.  p.  25C), 
gives  the  siino  function  fo»  eveiy  half  degree  (*exagriijiiial)  or  the 
quadraut  to  12  places. 

The  Gamma  Function. — Leg<  ndrc's  great  table  appeared  in  vnl.  Gita  is 
ii.  of  his  Eunices  de  Client  InUgral  f  1816).  p.  85,  and  in  vol.  ii.  function, 
of  his  TraiU  des  Fonctions  AV'/yV/./icj  (1820),  p.  469.  Log,.  T{x) 
is  given  from  x=  1  to  2  at  intervals  of  001  to  12  places,  with  differ- 
ences to  the  third  order.  This  table  U  reprinted  in  full  in  Schlo- 
milch,  AnalijtiscM  Stud- en  (1848),  p.  183  ;  an  abridgment  in  which 
tho  arguments  differ  by  01  occurs  iu  De  Morgan,  Diff.  and  hit. 
Calc,  p.  587.  The  last  figures  of  the  values  omitted  are  also  su|h 
plied,  so  that  tho  full  table  can  *o  reproduced.  A*scvrii-plar* 
abridgment  (withont  differences)  M  published  in  Bertrsnd,  Caleul 
Integral  (1870),  p.  285,  and  a  six-figure  abridgment  in  Williamson, 
Integral  Calculus  (1884),  p.  169.  Iu  vol  i  or  bis  Erereices  (1811), 
Legendre  had  proviotirly  published  a  seven-place  table  of  logw  T[x), 
without  differences. 

Tabl-n  cvnnctUd  with  Filiptie  Functions. — Ticgondre  calculated  ETiptle 
elaborato  tildes  of  tho  elliptic  integrals  in  vol.  ii.  of  Traill  des  fa:.:L.ns 
Functions  Elliptiqucs  (182C).    Denoting  tho  moilular  angle  by  8, 
tho  amplitude  by  <(>,  anil  the  incomplete  integisl  of  the  second  kind 
by  A",  M  tht-  tables  are-(1 )  log,.  A'  and         K  from  6-0'  to  90* 
at  intervals  of  0*1  1o  12  or  14  plar  cs,  with  dill'errnees  to  the  third 
order  ;  (2)  £',(£)  nnd  Fl4>),  tho  modular  angle  Wing  45'  from  *  =  0* 
to  90  at  intervals  of  0°'5  to  12  pUcc%  with  diffeienres  to  the  fifth 
or.ler  ;  (3)  A,  (45-)  and  A"  (45°)  from  (?  =  0°  to  90J  at  intervals  of  1* 
with  diffi  rciiccs  X  t  rhe  sixth  ordi-r.  al*o  A' nnd  A'  for  the  same  argu- 
ments, all  to  12  rdr  ci  s;  (4)  A,'^>)  ami  A!»  for  every  degree  of 
both  the  amplitude  and  the  argunti  nt  to  9  or  10  places.    The  first 
three  tables  had  been  published  previously  in  vol  iii  of  the  Exer- 
cice*  de  Ottenl  Integral  ( 1 81 C). 

Tables  involving  q.  —  Yerhulst,  TraiU  des  Fonetions  Elliptiqucs  Ti'des 

(Brussels,  1811),  contains  a  tablo  of  logjog,,  (-^  for  argument  * 

at  intervnls  of  0*'l  to  12  or  14  places.  Jacobi,  in  Crellc's  Journal, 
voi  xxvi  p  93,  gives  log,j  q  from  0  =  0'  to  90*  at  intervals  of  0'-l 
to  6  places.  Moissel,  Sammlung  tnathanulischer  Tiifcln,  i  (Iser- 
lohn,  1860),  consists  of  a  table  of  log,„  q  at  Intervals  of  1'  from  C_!=0" 
to  90*  to  8  places.  Glaisher,  in  Month.  Sot.  Bo  v.  Ait.  Sox:,  voL 
xxxviu  p.  372  (1877),  gives  logw  q  to  10  places  and  q  to  9  places  for 
every  degree.  In  Bert  rand,  Caleul  lateral  (1870),  a  table  of  lo<»M  .; 
from  *-0*  to  90*  at  intervals  of  0  to  5  place*  i*  accompanied  by 

tables  of  log,,  "d  log^Jog,,  I  and  by  abridgmcnte  of 

Legcndre's  tables  of  the  elliptic  integrals.  Schlomilch,  VorleruH'jcn 
der  Inhere*  Analysis  (Brunswick,  1879),  p.  448,  gives  a  small  tal!o 
of  log,„  q  {or  every  degree  to  5  places. 

Legauirian  CorJieienU.—The  values  of  P^x)  tor  n  =  l,  2,  3,  . . .  7  Unen- 
from  x  =  0  to  1  at.  intervals  of  -01  are  given  by  Glaisher,  in  Brit,  cinan  eo- 
Assoc.  Ben.  for  1879,  pp.  64-57.  Tho  functions  tabulated  are  P'iri  =  x,  cff;clei;t». 
P\x)  =  mx> -\),   P\x)  =  i(5jJ  -  3r),   P\x)=*l(S5x>-Mx*  +  S). 
P\x)  =  i(«3x»  -  70jtj  +  15x),  P*(x)  =  A(231x»  -  315x«  +  105x'  -  5), 
P\x)  =  ,^(429i"  -69.tr»  +  31 5x»-35r).     The  functions  occur  in 
connexion  with  the  theory  of  interpolation,  the  attraction  of 
spheroids,  and  other  physical  theories. 

Bessel's  Functions.  —  Brssel's  original  table  appeared  at  the  end  Berjel'e 
of  his  memoir  "  Untersuchung  des  planetarischen  Theils  der  fuue- 
8t..rungen,  welcho  aus  der  Bewegung  der  Sonne  entstehen  "  (in  tions. 
Alh.  d.  Berl.  Akad.,  1824;  reprinted  in  voi  i  of  his  Abhand- 
lungen,y.  84).  It  gives  Jlx)  mndjt[x)  from  r-0  to  3  2  at  intervals 
of  -01.  More  extensive  table*  wero calculated  by  Hansen  in  "  Ermit- 
telung  der  ab«olutcn  Storungen  in  Ellipsen  von  beliebiger  Exccn- 
tricital  und  Neigung"  (in  Schriflen  der  Stcrnirarte  S'eberg,  part  i, 
Goths,  1843).  They  includo  nn  extension  of  Bessel's  original  tablo 
to  x>=20,  besides  auialler  tables  of  Jm{x)  for  cerUin  values  of  n  r.s 
far  as  r  =  28,  all  to  7  places.  Hansen's  table  was  reproduced  by 
Schlomilch.  in  Zeilschr.  fur  Math.,  vol.  ii.  p.  158,  and  by  Lominei, 
Studirn  Uber  die  BiMcl'schsn  Functions*  (Leipsic,  1865),  p.  127. 
Hansen's  notatiou  is  slightly  different  from  Bessel's;  the  change 
amounts  to  halving  each  argument.  Schlomilch  gives  the  tablo 
in  Hanson's  form  ;  Lommel  expresses  it  in  Bessel's. 

Sine,  Cosine,  Exponential,  and  Logarithm  Integrals. — Tho  func-  Sine,  A':., 

,      ....      ,    f'bxnx  ,     feoix  ,      /****,  integrils. 

tions  so  named  are  the  integrals/   dx,  /   dx,  I    —  dx, 

r*  dx  J  *    x      J  -    x      J  ~*  x  t 

j    ^  which  are  denoted  by  th*  functional  signs  Six,  Cix,  Eix, 

11  x  respectively.  Soldner,  Thiori*  el  Tables  tCunt  Soutellt  Fondion 
Transcrndanle  (Munich,  1809),  gave  the  values  of  li  x  from  x  =  0  to 
1  st  intervals  of  1  to  7  places,  and  thence  at  variottB  intervals  to 
1220  to  6  or  more  places.  This  tablo  is  reprinted  in  De  Morgan's 
l>:fT.  and  Int.  Calc,  p.  602.  lSretsohneider,  in  Grunerl's  Arehiv, 
vol.  iii  p.  33,  ealculsted  Ei  (±x\Six,  Ci  jr  for  x=  1,  2,...  10  to  20 
places,  and  subsequently  (in  Schlomilch'*  Zcilschrifl,  vol.  vi.)  worked 
out  the  valnes  of  the  same  functions  from  x  =  0  to  1  at  intervals  of 
•01  and  from  1  to  7 '5  at  intervals  of  1  to  10  places.  Two  tracts 
by  L  Stenbere.  Tabulx  I^jarithmi  Intrarnlis  fMalino.  part  i.  IS61 

uigifizedby  tiOOgle 
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mrtpart  ii.  1867),  Rive  the  valuta  of  li  10*  Irom  a=  -15  to  S-5  at 
intervals  of  -01  to  IS  places.  Glaisher,  in  Phil.  Trans.,  1670,  p.  367, 
gives  Ei(ijr;,  Sir,  Ci  X  from  r - 0  to  1  at  intervals  of  '01  to  18 
p!ic«,  from  z=l  to  5  at  intervals  of  -1  ami  rtience  to  15  at  intervals 
ef  unity,  and  for  x  —  20  to  11  places,  besides  seven-place,  tables  of 
Sir  and  Cirand  tables  of  their  maximum  and  minimum  values. 
St*  also  B*llavitis,  "Tavole  Numeriche  Logaritmo  lntegralo "  (a 
piper  in  Mem-irs  of  the  Venetian  Institute,  18741  Beasc-l  calculated 
the  values  of  li  1000,  li  10.0O0,  li  100,000,  li  200,000, . . .  li  600,000, 
li  1,000,000  (sco  Abhandlungen,  to!,  ii.  p.  339).  In  Glainhcr, 
tutor  Table,  for  the  Sixth  Million  (18 S3),  §  iiL,  the  values  of  li  x 
ar<  given  from  i=0  to  9,000,000  at  iDtervala  of  50,000  to  tho 
nearest  integer. 

•       Values  of fe'^dx  and  e^ft ' **dx.~ These  functions  are  cm- 
'.-    ployed  in  reaturehea  connected  with  refraction*,  theory  of  errora, 
conduction  of  heat,  ic    Let J'xe~*>dx  »n<l^  «_xifebe  denoted 

'V-  '>?  Erfx  and  Erfc  as  respectively,  standing  for  "error  function"  and 
'tror  function  complement,"  so  that  Erf  a;  +  Erfc  x—  \ \/r  (Phil. 

Dec,  1851 ;  it  has  since  been  found  convenient  to  transpose 
ti  above  the  definition*  of  Erf  and  Erfc).  Tho  tables  of  the 
functions,  and  of  the  functions  multiplied  by  e*  ,  are  as  follows. 
Sraup,  Analyst  des  Hefraelions  (Strasburp,  li&5),  has  Erfc*  from 
i^O  to  3  at  intervals  of  "01  to  8  or  more  places,  also  logI0  (Erfc  x) 
and  logu^Erfca:)  for  the  samo  values  to  7  places.  Bc-ssel,  Fanda- 
rutUa  Astrojiemia  (KorJgsberg,  1815),  has  logj^'Erf.-  ar)  from  ar=0 
to  1  at  intervals  of  "01  to  7  places,  likewise  fur  argument  log,,*, 
t'jc  arguments  increasing  from  0  to  1  at  intervals  of  1)1.  Legeudre, 
Trade  des  Fonctions  KUiptiquea  (1826),  vol.  ii  p.  520,  contains 
r;  J,*"1*),  that  is,  2  Erfc  x  from  x=0  to  -5  at  intervals  of  -01  to  10 

«  2 
p'-aocs,    Encke,  Berliner  Asl.  Jahrbueh  for  1834,  prints  ~y  Erf* 

2         V r 

from  i= 0  to  2  at  intervals  oj  -01  \o  7  places  and  — -  Erf  (ja)  from 

\'r 

i=0  to  3"4  at  intervals  of  *01  and  thence  to  5  at  intervals  of.'l  to 
5  ji'aces,  p  being '4769360.  Olaisher,  in  Phil.  Mag.,  December  1871, 
has  calculated  Erfc  x  from  x  =  3  to  4-5  at  intervals  of  •Ol  to  11,  13, 
or  14  places.  Encki 
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e's  tables  and  two  of  Kramp's  were  reprinted 
Mttropolilana,  art.  "Probabilities." 
Tables  of  Integrals,  not  Numerical. —  Meyer  Hirsch,  Integral' 
taftln  (1810 ;  Eng.  trans.,  1823),  and  Minding,  lutegrattafeln  (Berlin,1 
1H9),  give  values  of  indefinite  integrals  and  formula;  of  reduction  • 
both  are  useful  and  valuable  Works.  De  Haan,  Nouvclles  Tables 
tlnttgrales  Dijinies  (Leyden,  1867),  is  a  unarto  volume  of  727  pages 
containing  evaluations  of  definite  integrals,  arranged  in  485  tablea. 
The  first  edition  appeared  in  vol.  iv.  of  tho  Transactions  of  the 
Academy  of  Sciences.  This,  though  not  so  full  and 
to  as  the  second  edition,  gives  references  to  the  original 
ir»  in  which  the  different  integrals  are  considered. 
Tables  relating  to  the  Theory  of  Numbers.— These  are  of  so  tech- 
a  character  and  so  numerous  that  a  full  account  cannot  bo 
attempted  here.  ■  The  reader  is  referred  to  Cayley'a  paper  in  tho 
int.  Assoc.  Rep.  for  1875,  where  a  full  description  with  references 
is  given.  Threo  tables  may,  however,  be  briefly  noticed  on  account 
of  their  importance  and  because  they  form  separate  volumes:  (1) 
Degen,  Canon  Pellianus  (Copenhagen,  1817),  relates  to  the  inde- 
terminate equation  ya-<ur=l  for  values  of  a  from  1  to  1000.  It 
in  fact  gives  the  expression  for  \A*  •»  •  continued  fraction  ;  (2) 
Jttobi,  Canon  ArUhmeticus  (Berlin,  1839),  is  a  quarto  work  contain- 
ing 240  pages  of  tables,  where  we  find  for  each  prime  up  to  1000 
the  numbers  corresponding  to  given* indices  and  the  indices  corre- 
iponding  to  given  numbers,  a  certain  primitive  root  (10  is  taken 
whenever  it  is  a  primitive  root)  of  the  prime  being  selected  as  base ; 
(3)  Rcuschle,  Tafeln  eomplexcr  Primxahlen,  tcelehe  aus  IVurxln  der 
Einkeit  gebildet  sind  (Berlin,  1875),  includes  an  enormous  mass  of 
results  relating  to  the  higher  complex  theories.  A  table  of  x(n)i 
*here  x(*0  denotes  the  sum  of  the  complex  numbers  which  have  n 
for  their  norm  for  primes  up  to  n  =  13,000  (cf.  Quart.  Journ.,  vol.  xx. 
I>.  152),  haa  been  published  since  the  date  of  Cay/ley's  report  Some 
tables  that  belong  to  the  theory  of  numbers  have  been  described 
above  under  "Factor  Tables"  (p.*  7). 

B&taersnay. — Pull  bibliographical  and  historical  Information  rotating  to 
U'jlei  1*  collected  In  Brit.  Attoe.  Rep.  tor  167J,  p.  6.  The  principal  work*  ar» : 
-Hulbronner,  Historia  itatluxct  (Leipaic,  1?42£  tha  arithmetical  portion  being 
at  to*  cad  ;  flehelbcl,  EtnltUnnf  nr  naikematirMn  AuaSarlrmifauai  (Dreilau, 
1771*4):  Ktatner,  CacklckU  der  Malfiemalik  (G.jltlngL-n,  1796-1800),  vol.  ill.; 
Narhard.  BiblltMtea  MatievuUiea(\jtS^t.  17»7-1S04),  vol.  11.;  Ro«r,  DiUiMrai 
arnamotica  (Tubingen,  1620).  and  continuation  from  1M0  to  18i4  by  Solinka 
(Utpaic  and  Londoo,  1SJ4);  Latande,  Bibttoaraphie  Attrotumliut  (Parla,  1809), 
1  atparata  index  on  p.  900.  A  rreat  deal  of  accqrata  information  upon  early 
taUaa  la  glren  by  Dalatnbre,  Hittotrt  de  VAtlrvnonit  Modmu  (Paris,  lWlji 
«4.  L;  an4  N<ml  xll.  and  xx.  of  Rutton'a  MaHunatual  rra^(i(!SU>X  For  a 
w»pt»te  Hat  of  tonrithmie  tablet  of  all  kinda  from  1014  to  1KC2,  arc  Pa  Haan, 
,"  lata  war  L^ariUltnantafela,"  in  Karataa**  «»  Mcdrdirlinatn  dtr  A'oninj.  Aind. 


«a  irt{<aadao/>Mi>  (Amaterdam,  18«!X  Pt-  *lv.  Be  Morgan  »  article  "Tablea, 
»l«ich  avpeairad  8rat  In  the  P«»«y  Cjeiojurrfiu,  and  afterwartla  vritli  additions 

1  infurma. 
annulliea, 

-.  U  G.) 


"»«  aj.pearrj  Ural  In  tiie  /-rnay  I  yciap anu  arterwawa  vriui  at 
In  tie  Kaftlak  Cydopsrd ia,  givea  not  only  a  good  deal  of  bibliographical  i 
"■•a  htt  alao  arTaecooiit  of  tablet  relating  to  life  aatujauc-  and  an 
ftm«uleal  tablaa.  coDiinfrcial  tablea.  Ac.  ii.  W.  ] 


TABOO  (al..o  written  Tauc  and  Tai-p)  is  tho  name 
given  to  a  system  of  religious  prohibition*  which  attained 
its  fullest  development  in  Polynesia  (from  Ilavaii  to  New 
Zealand  ;  aeo  vol.  xix.  p.  4'2G),  but  of  which  under  different 
names  traces  may  be  discovered  in  most  parts  of  the  world. 

Tho  word  "taboo"  is  common  to  tho  different  dialects 
of  Polynesia,  and  is  perhaps  derived  from  fa,  "  to  mark," 
and  pu,  an  adverb  of  intensity.  Tho  comjKJiind  word 
"taboo"  (tapu)  would  thus  originally  mean  "marked 
thoroughly."  Its  ordinary  sense  is  "aaerod."  It  docs  not, 
however,  imply  any  moral  quality,  but  only  "a  connexion 
with  tho  gods  or  a  separation  from  ordinary  purposes  and 
exclusivo  appropriation  to  persons  or  things  considered 
sacred  ;  sometimes  it  means  devoted  as  by  a  vow."  Chiefs 
who  trace  their  lineage  to  tho  gods  arc  called  arii  tabu, 
"  chiefs  sacred,"  and  a  temple  is  called  a  tmhi  tabu,  "  place 
sacred."  The  converse  of  taboo  is  woa  (in  Tonga  gnaf<>oa), 
which  means  "general"  or  "common."  Thus  the  rule 
which  forbade  women  to  cat  with  men,  as  well  as,  except 
on  special  occasions,  to  eat  any  fruits  or  animals  offered  in 
sacrifice  to  the  gods,  was  called  ru  tabu,  "eating  sacred"; 
while  the  present  relaxation  of  tho  rulo  ia  called  at  uoa,. 
eating  generally,  or  having  food  in  common.  Although  it 
was  employed  for  civil  as  well  as  religious  purposes,  the 
taboo  was  essentially  a  religious  observance.  In  Hawaii 
it  could  bo  imposed  only  by  prie.cts;  but  elsewhere  in 
Polynesia  kings  and  chiefs,  and  even  to  a  certain  extent 
ordinary  individuals,  exercired  the  saino  power.  The 
strictness  with  which  tho  taboo  was  observed  depended 
largely  on  tho  influenco  of  tho  perron  who  imposed  it: 
if  he  was  a  great  chief  it  would  not  be  broken ;  but  a 
powerful  man  often  set  at  nought  tho  taboo  of  an  inferior. 

A  taboo  might  bo  general  or  particular,  permanent  or  General 
temporary.  A  general  taboo  applied,  e.g.,  to  a  whole  class  and  par- 
S>i  animals ;  a  paiticuhar  taboo  was  confined  to  one  or  n101"0^^ 
individuals  of  tho  class.  Idols,  temples,  the  persons  and 
names  of  kings  and  of  members  of  the  royal  family,  tho 
persons  of  chiefs  and  priests,  and  tho  projierty  (canoes, 
houses,  clothes,  «tc.)  of  all  these  classes  of  persons  were 
always  taboo  or  sacred.  By  a  somewhat  arbitrary  exten- 
sion of  this  principlo  a  chief  could  render  taboo  to  (i.e.,  in 
favour  of)  himself  anything  which  took  his  fancy  by  merely 
calling  it  by  the  name  of  a  part  of  his  person..  Thus,  if  he 
said  "That  axe  is  my  backbone,"  or  "is  my  head,"  the 
axe  was  his ;  if  he  roared  out  "  That  canoe  !  my  skull  shall 
bo  tho  bnlcr  to  bale  it  out,"  tho  canoe  was  his  likewise. 
The  names  of  chiefs  and  still  more  of  kings  were  taboo, 
and  could  not  be  uttered.  If  the  name  of  a  king  of  Tahiti 
was  a  common  word  or  even  resembled  a  common  word, 
that  word  dropped  out  of  use  and  a  new  name  was  sub- 
stituted for  it.  Thus  in  course  of  time  most  of  the  common 
words  in  the  language  underwent  considerable  modifications 
or  were  entirely  changed. 

Certain  foods  were  permanently  taboo  to  (i.e.,  in  favour  Para, 
of  or  for  tho  uso  of)  gods  and  men,  hut  were  forbidden  to  Uon- 
women.  Thus  in  Hawaii  the  flesh  of  hogs,  fowls,  turtle, 
and  several  kinds  of  fish,  cocoa-nuts,  and  nearly  everything 
offered  in  sacrifice  were  reserved  for  gods  and  men,  and 
could  not,  except  in  special  cases,  be  consumed  by  women. 
In  tho  Marquesas  Islands  human  flesh  was  tabooed  from 
women.  Sometimes  certain  fruits,  animals,  and  fish  were 
taboo  for  months  together  from  both  men  and  women.  In 
the  Marquesas  houses  were  tabooed  against  water  :  nothing 
was  washed  in  them ;  no  drop  of  water  might  be  spilled 
in  them.  .  If  an  island  or  a  district  was  talwoed,  no  canoo 
or  person  might  approach  it  while  the  taboo  lasted ;  if  a 
path  was  tabooed,  no  one  might^walk  on  it.  Seasons 
generally  kept  taboo  were  tho  approach  of  a  great  religious 
ceremony,  the  time  of  preparation  for  war,  and  the  sickness 
of  chiefs".    The  time  during  which  they  lasted  varied  from 
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years  to  months  or  days.    In  Hawaii  there  ■was  a  tradition 
of  ouo  that  lasted  thirty  years,  during  which  men  might  not 
trim  their  beards,  kc.    A  common  period  was  forty  days,  j 
A  taboo  was  either  common  or  strict.    During  a  common  I 
taboo  the  men  were  only  required  to  abstain  from  their 
ordinary  occupations  and  to  attend  morning  aud  evening 
prayers.    But  during  a  strict  tabco  every  fire  and  light  on 
the  island  or  in  the  district  was  extinguished ;  no  canoe 
was  launched ;  no  person  bathed ;  no  one,  except  those 
who  had  to  attend  at  tho  temple,  was  allowed  to  be  seen 
out  of  doors ;  no  dog  might  bark,  no  pig  grunt,  no  cock 
crow.    Hence  at  these  seasons  they  tied  up  the  mouths  of 
dogs  and  pigs,  and  put  fowls  under  a  calabash  or  bandaged 
their  eyes.    The  taboo  was  imposed  cither  by  proclamation 
or  by  fixing  certain  marks  (a  polo  with  a  bunch  of  bamboo 
leaves,  a  whito  cloth,  &c.)  on  tho  places  or  things  tabooed. 
Penalty     Tho  pcualty  for  tho  violation  of  a  taboo  was  either  religions  or 
for  vio-   civil.     Tho  religious  penalty  inflicted  by  tho  offended  atuai  or 
lation.     spirits  generally  took  tho  form  of  a  disease  :  tho  offender  swelled 
up  aud  died,  the  notion  being  that  the  atna  or  his  emissary  (often 
an  infant  spirit)  had  entered  into  him  and  devoured  his  vitals. 
Oases  are  on  record  in  which  persons  who  had  unwittingly  broken 
s  taboo  actually  died  of  terror  on  discovering  their  fa Ul  error. 
Chiefs  and  priests,  however,  eouid  in  the  ca.«o  of  involuntary  trans- 
gressions perform  cortain  mystical  ceremonies  which  prevented  thia 
penalty  from  taking  elfect.    Tho  civil  penalty  for  breaking  a  taboo 
varied  in  severity.    In  Hawaii  there  were  police  officers  appointed  by 
the  king  to  see  that  the  taboo  was  observed,  and  every  breach  of  it 
was  punished  with  death,  unless  tho  offender  had  powerful  friends  iu 
tho  ]H-rsons  of  priests  or  chiefs.    Elsewhere  tho  punishment  was 
milder ;  in  Fiji  (which,  however,  is  Melancsian)  death  was  rarely 
inflicted,  bnt  the  delinquent  was  robbed  and  his  gardens  despoiled. 
Iu  New  Zealand  this  judicial  robbery  was  reducedto  a  system.  Mo 
sooner  was  it  known  that  a  man  had  broken  a  taboo  than  all  his 
friends  and  acquaintances  swartnod  down  on  him  aud  carried  off 
whatever  they  could  lay  hands  on.    Under  this  system  iknown  as 
««rn)  property  circulatod  with  great  rapidity.    If,  e.g.,  a  child 
fell  into  the  fire,  the  father  was  robbed  of  nearly  all  he  possessed.1 
Things       Besides  the  permanent  and  tho  artificially  created  taboos  there 
n-iluru'ly  were  others  which  arose  spontaneously  as  a  result  of  circumstances, 
taboo.     Thus  all  persons  dangerously  ill  were  taboo  and  were  removed  from 
their  houses  to  sheds  in  tho  bush  ;  if  they  remained  in  tho  house 
and  died  there  tho  house  was  tabooed  and  deserted.    Mothers  after 
childbirth  wore  taboo,  and  so  wero  their  now-born  children.  Women 
before  marriage  were  noa,  and  could  havo  as  many  lovers  as  they 
chose ;  but  after  marriage  they  were  strictly  tabooed  to  their 
husbands  and  from  every  one  else.    Ono  of  tho  strictest  taboos 
was  incurred  by  all  pcn.ons  who  handled  tho  body  or  bones  of  a 
dead  ponton  or  assisted  at  his  funeral.    In  Tonga  a  common  person 
who  touched  a  dead  chief  was  tabooed  for  ten  lunar  months  ;  a 
thief  who  touched  a  doad  chief  was  tabooed  for  from  three  to  fivo 
woutha  According  to  the  rank  of  tho  deceased.    Burial  grounds 
wcro  taboo  ;  and  in  New  Zealand  a  canoe  whic*i  had  carried  a  corpse 
.    was  uovcr  afterwards  used .  but  was  drawn  on  shore  and  painted  red. 
R'»l  was  tho  taboo  colour  in  New  Zealand  ;  in  Hawaii,  Tahiti, 
Tonga,  and  Samoa  it  was  white.    In  the  Marquesas  a  man  who  had 
slain  an  enemy  was  taboo  for  ten  days  :  ho  might  have  no  inter- 
course with  his  wife  and  mi^ht  not  meddle  with  fire  ;  he  had  to  get 
noms  one  else  to  cook  for  him.    A  woman  engaged  in  the  prcpara- 
tion  of  cocoa-nut  oil  was  taboo  for  fivo  days  or  more,  during  which 
sho  might  have  no  int»rcourw  with  men.    A  tabooed  person  might 
Dot  r.it  his  fool  with  his  hands,  but  was  fed  by  another  pcrsou  ;  if  ho 
con  1<I  get  no  one  to  feed  him,  he  had  to  go  down  on  his  knees  and  rick 
up  his  food  w  ith  bis  mouth,  holding  his  hands  behind  him.    A  chief 
who  was  fv-rnianently  taboo  never  ato  in  his  own  bouse  bnt  alwavs 
iu  the  open  air,  bang  fed  by  one  of  his  wives,  or  taking  bis  food 
with  the  help  of  a  fern  stalk  so  at  not  to  touch  his  hoad  with  his 
hands ;  food  left  by  him  was  kept  for  him  in  a  sacred  place  ;  any 
other  person  eating  of  it  was  supposed  to  die  immediately.    A  man 
of  any  standing  could  not  carry  provisions  on  his  back  ;  if  he  did 
so  they  became  taboo  and  were  useless  to  any  ono  bnt  himself.  For 
the  tahoo  was  communicated  as  it  were  by  infection  to  whatever  a 
tabooed  persu.:  or  thing  touched.  This  rule  applied  iu  its  fullest  fores 
to  tho  king  and  queen  of  Tahiti.    The  ground  they  irud  on  became 
sacred  ;  if  they  entered  a  house,  it  becamo  taboo  to  them  and  had 
to  bo  abandoned  to  them. by  its  owner.    Hcnco  special  houses  were 

1  The  origin  of  this  custom  may  perhaps  bo  discerned  in  a  custom 
of  the  Dicri  tribe,  South  Australia.  Among  tbem,  If  a  child  meets 
with  an  accident,  all  its  relations  Immediately  get  their  heads  broken 
with  sticks  or  boomerangs  till  tho  blood  flows  down  their  faces,  this 
etirjriral  operation  being  supposed  to  ease  the  child's  pain  (Xalhv 
TriU*  q/A  Alalia,  p.  2S0). 


sot  apart  for  thera  on  their  travels,  and,  except  in  their  hereditary 
districts,  they  were  si  ways  carried  on  men's  shoulders  to  prevent 
them  touching  the  ground.  Elsewhere,  as  in  New  Zealand,  this 
rule  was  not  carried  out  so  strictly.  But  oVen  in  New  Zealand  tlis 
spots  on  which  great  chiefs  rested  during  s  journey  becamo  taboo 
and  wero  surrounded  with  a  fence  of  basket-work.  Tho  head  and 
hair,  especially  of  a  chief,  were  particularly  taboo  or  sacred  ;  to 
touch  a  man's  head  was  a  gross  insult.  If  a  chief  touched  his  own 
head  with  his  fingers  he  bad  immediately  to  apply  them  to  his  nose 
and  snuff  up  tho  sanctity  which  they  baa  abstracted  from  his  head. 
Tho  catting  of  a  chiefs  hair  was  a  solemn  ceremony  ;  the  severed 
locks  were  collected  and  buried  in  a  sacred  place  or  hung  up  on  a 
tree.  If  a  drop  of  a  chiefs  blood  fell  upou  anything,  that  thing 
became  taboo  to  him,  was  his  property.  If  he  breathed  on  a 
fire,  it  became  sacred  and  could  nut  be  used  for  cooking.  In  his 
houso  no  fire  could  under  any  circumstances  be  usi-d  lor  ro-dcing  : 
no  woman  could  enter  his  house  before  s  certain  service  had  been 
gono  through.  Whatever  a  new-born  child  touched  became  taboo 
to  {i.e.,  in  favour  of)  the  child.  Tho  law  which  separated  tabooed 
persons  and  things  from  contact  with  food  was  especially  strict 
Hence  a  tabooed  or  sacred  person  ought  not  to  leave  his  comb  or 
blanket  or  anything  which  had  touched  his  head  or  back  (for  tho 
back  was  also  particularly  taboo)  iu  a  place  where  food  had  been 
cooked  ;  aud  iu  drinking  he  was  careful  not  to  touch  the  vessel 
with  his  hands  or  lips  (otherwise  the  veas»l  became  taboo  and  could 
not  be  used  by  any  one  else),  but  to  have  the  liquid  shot  down  his 
throat  from  a  distance  by  a  second  puson. 

There  wcro  various  ceremonies  by  which  a  taboo  could  be  removed.  Pcmu«> 
In  Tonga  a  person  who  had  become  Uboo  by  touching  a  chief  of  of  taW- 
anything  belonging  to  him  could  not  feed  himself  till  he  had  got 
ria  of  tho  taboo  by  touching  the  soles  of  s  superior  chiefs  feet  with 
his  hands  and  then  rinsing  his  hands  in  water,  or  (if  water  was 
scarce)  rubbing  them  with  the  iuico  of  the  plantain  or  banana.  But, 
if  a  man  found  that  he  had  already  (unknowingly)  eaten  with 
tabooed  hands,  he  sat  down  before  a  chief,  took  up  the  foot  of  tho 
latter,  and  pressed  it  egainst  his  stomach  to  counteract  .the  effect 
of  tho  food  inside.  In  New  Zealand  a  taboo  could  be  tikeu  off  by 
a  child  or  grandchild.  Tho  tabooed  person  touched  the  child  and 
took  drink  or  food  from  its  bands  ;  the  man  was  then  free,  but  the 
cnild  was  tabooed  for  the  rest  of  the  day.  A  Maori  chief  who  be- 
came taboo  by  touching  the  sacred  head  cf  his  child  was  disinfected, 
so  to  «]ieak,  as  follows.  On  the  following  day  (the  ceremony  could 
not  be  performed  sooner)  he  rubbed  his  hands  over  with  potato  or 
fern  root  which  had  been  rooked  over  a  sacred  firo  ;  this  food  was 
then  carried  to  tho  head  of  the  family  tit  the  fc  nale  lint,  who  ate 
it,  whereupon  the  hands  became  boo.  Tho  taboo  was  removed 
from  a  new-born  child  iu  a  somewhat  similar  manner.  The  father 
took  the  child  in  his  arms  and  touched  its  head,  back,  kc,  with 
some  fern  rcot  which  had  been  roasted  over  a  sacred  fire ;  nc-xt 
morning  a  similar  ceremony  was  performed  <  n  the  child  by  its 
eldest  relative  in  the  female  lino  )  tuo  child  was  thtn"hwi,  i.-.,  frco 
from  taboo.  Another  modv  of  removing  tho  taboo  was  to  pass  a 
consecrated  piece  of  wood  over  tho  right  shoulder,  round  tho  loins, 
and  back  again  over  the  left  shoulder,  after  which  the  stick  waj 
broken  in  two  and  either  buried,  or  burned,  or  cast  into  the  sea. 

TJeiidcs  the  taboos  already  described  there  were  others  which  TMrata 
any  ono  could  impose.  In  New  Zealond,  if  a  man  wi.dicd  to  pre-  taboot 
serve  his  house,  crop,  garden,  or  anything  else,  ho  mado  it  taboo  ; 
similarly  he  could  appropriate  a  fore  st  trco  or  a  piece  of  drill  timber, 
kc,  by  tying  a  mark  to  it  or  giving  it  a  chop  with  his  axo.  In 
Samoa  for  a  similar  purpose  a  man  would  set  up  a  representation 
of,  e.g.,  n  sea  piko  or  a  shark,  believing  that  any  one  who  meddled 
with  property  thus  protected  would  ho  liillcd  by  a  tea  pike  or  shark 
tho  next  time  ho  bathed.  Somewhat  similar  to  this  was  what  may  bo 
called  the  village  taboo.  In  the  autumn  tho  htmem  (sweet  potato) 
holds  belonging  to  the  village  were  taboo  till  the  crop  was  gathered, 
so  that  no  stranger  could  approach  them:  and  all  persona  engaged 
in  getting  in  the  crop  wero  taboo,  snd  could  therefore  for  the  time 
engage  in  no  other  occupation.  Similar  taboos  were  laid  on  woods 
during  the  hunting  season  and  on  rivers  during  tho  fishing  season. 

On  boking  over  the  various  taboos  mentioned  abovociisu- 
we  are  tempted  to  divido  tbem  into  two  general  classes). —  t  ntiou. 
taboos  of  privilege  and  taboos  of  disability.  Thus  tho 
taboo  of  chiefs,  priests,  and  temples  might  lie  described  oa 
a  privilege,  while  the  taboo  imposed  on  the  sick  and  on 
persons  who  had  come  in  contact  with  the  dead  might  bo 
regarded  as  a  disability ;  and  we  might  say  accordingly 
that  the  former  rendered  persons  and  tilings  sacred  or  holy, 
while  the  latter  rendered  them  unclean  or  accursed.  But 
that  no  such  distinction  ought  to  be  drawn  is  clear  from 
tho  fact  that  the  rules  to  be  observed  in  the  ono  case  and 
in  tho  other  were  identical.  On  the  other  hand,  it  is  true 
that  tho  opposition  of  sacred  and  accursed,  clean  and 
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unclean,  whicn  plays  bo  important  a  part  in  the  later 
history  of  religion,  did  in  fact  arise  by  differentiation  from 
the  single  root  idea  of  taboo,  which  includes  and  reconciles 
them  both  and  by  reference  to  which  alone  their  history 
and  mutual  relation  are  intelligible. 

The  original  character  of  the  taboo  must  be  looked  for 
not  in  its  civil  but  in  its  religious  element.  It  was  not  tho 
creation  of  a  legislator  but  the  gradual  outgrowth  of 
animistio  beliefs,  to  which  the  ambition  and  avarice  of 
chiefs  and  priests  afterwards  gave  an  artificial  extension. 
But  in  serving  tho  cause  of  avarice  and  ambition  it  subserved 
tho  progress  of  civilization,  by  fostering  conceptions  of  the 
rights  of  property  and  the  sanctity  of  the  marriage  tie. — 
conceptions  which  in  time  grew  strong  enough  to  stand  by 
themselves  and  to  fling  away  the  crutch  of  superstition 
which  in  earlier  days  had  been  their  aolo  support.  For  we 
shall  scarcely  err  in  believing  that  even  in  advanced  societies 
the  moral  sentiments,  in  so  far  as  they  are  merely  sentiments 
and  are  not  based  on  an  induction  from  experience,  derive 
much  of  their  force  from  an  original  system  of  taboo. 
Thus  on  the  taboo  were  grafted  the  golden  fruits  of  law 
and  morality,  while  the  parent  »t:m  dwindled  slowly  into 
the  sour  crabs  and  empty  husks  of  popular  superstition  on 
which  the  swine  of  modem  nociety  are  still  content  to  feed. 

It  remains  to  indicate  briefly  some  facts  which  point  to  a 
wide  diffusion  under  various  names  of  customs  similar  to 
the  taboo.  As  might  have  been  expected,  the  taboo  is 
found,  though  in  a  less  marked  form,  among  the  Micro- 
nesians,  Malays,  and  Dyaks,  all  of  whom  are  ethnologically 
connected  with  the  Polynesians.  In  Micronesia  both  the 
name  and  the  institution  occur :  the  inhabitants  of  certain 
islands  are  forbidden  to  eat  certain  animals-and  the  fruits 
of  certain  trees ;  temples  and  great  chiefs  are  tabooed 
from  the  people ;  any  one  who  fishes  must  previously  for 
twenty-four  hours  abstain  from  women;1  in  conversing  with 
women  men  are  not  allowed  to  use  certain  words,  Ac. 
Again,  the  Malays  have  the  custom,  though  apparently  not 
the  name.  In  Timor  and  the  neighbouring  islands  tho 
word  for  taboo  is  pamali  (or  pomali) ;  and  during  the 
long  festival  which  celebrates  a  successful  head-hunt  the 
man  who  has  secured  the  most  beads  is  pamali ;  he  must 
not  sleep  with  his  wife  nor  eat  from  his  own  hand,  but  is 
fed  by  women.  Pamali  is  a  Javanese  word,  and  had 
originally  in  Java  and  Sumatra  the  same  meaning  that  it 
now  bears  in  Timor.  In  Celebes  a  mother  after  child- 
birth was  pamali.  Amongst  the  Dyaks  of  Borneo  the 
pamali  (called  by  the  Land 'Dyaks  poritA)  is  regularly 
practised  at  the  planting  of  rice,  harvest  home,  when  the 
cry  of  the  gazelle  is  heard  behind,  in  times  of  sickness, 
after  a  death,  Ac  At  the  harvest  home  it  is  observed  by 
the  whole  tribe,  no  one  being  allowed  to  enter  or  leave  the 
village.  The  house  where  a  death  has  taken  place  is 
pamali  for  twelve  days,  during  which  no  one  may  enter 
it  and  nothing  may  be  taken  out  of  it.  A  tabooed  Dyak 
may  not  bathe,  meddle  with  fire,  follow  his  ordinary  occu- 
pation, or  leave  his  house.  Certain  families. are  forbidden 
to  eat  tho  flesh  of  particular  animals,  as  cattle,  coats,  and 
snakes.  The  taboo  is  often  indicated  by  a  bundle  of 
spears  or  a  rattan.  The  Motu  of  New  Guinea  also  have 
the  taboo:  a  man  is  tabooed  after  handling  a  corpse.  He 
then  kce[>s  apart  from  his  wife;  his  food  is  cooked  for 
him  by  his  sister;  and  he  may  not  touch  it  with  his  hands. 
After  three  days  he  bathes  and  is  free.2  But  the  Motu 
appear  to  be  Malayc-Polynesiana,  not  Melanesians  proper. 
However,  in  Melanesia  also  we  find  the  taboo.    It  flour- 

1  For  other  uu pica  of  taboo*  (especially  injunction*  tocootinenoo) 
among  rarious  («oplaa  in  connexion  with  fishing,  banting,  and  trading, 
aee  Turner,  Samoa,  p.  349 ;  Aymonier,  A'ola  tur  It*  Laos,  pp.  21  to., 
25,  26,  113,  141;  W.  Powell,  Wanderings  in  a  Wiid  Country,  p. 
207 ;  Rtporl  a/ International  Ezpedition  to  Point  Borrow,  Alaska,  p. 
39,  Waahingtoo,  1885.       *  Joum.  AntAroy.  In*.,  riii,  p.  370. 


ished  in  FyL  It  is  observed  in  New  Caledonia  in  cases 
of  death,  to  preserve  a  crop,  Ac.  According  to  the  llcv. 
R.  H.  Codrington,  there  is  this  distinction  between  the  Mel- 
anesia- and  tho  Polynesian  taboo,  that  for  the  former  there 
is  no  supernatural  sanction  :  the  man  who  l>reaks  a  taboo 
simply  pays  compensation  to  the  person  on  whose  tabooed 
property  he  has  transgressed.  But  Mr  R.  Parkinson  states 
that  in  New  Britain  (now  New  Pomerania)-a  person  who 
violates  a  taboo-mark  set  on  a  plantation,  tree,  Ac,  is 
supposed  to  be  "attacked  by  sickness  and  misfortune." 
To  go  through  tho  similar  customs  observed  by  savages  all 
over  the  world  would  bo  endless ;  we  may,  however,  note 
that  a  regular  system  of  taboo  is  said  to  exist  among  some 
of  the  wild  tribes  of  the  Naga  Hills  in  India,1  and  that  the 
rules  not  to  touch  food  with  the  hands  or  the  bead  with 
the  hands  are  observed  by  tabooed  women  among  one  of 
the  Frascr  Lake  tribes  in  North  America.4  In  fact  some 
of  the  most  characteristic  features  of  taboo— the  prohibi- 
tion to  eat  certain  foods  aud  the  disabilities  entailed  by 
childbirth  and  by  contact  with  the  dead,  together  with  a 
variety  of  ceremonies  for  removing  these  disabilities — 
have  been  found  more  or  less  amongst  all  primitive  races. 
It  is  more  interesting  to  mark  the  traces  of  such  customs 
among  civilized  peoples,  e.g.,  Jews,  Greeks,  and  Romans. 

Amongst  the  Jews — (1)  the.  vow  of  the  Nazarite  (Num. t 
vi.  1-21)  presents  the  closest  resemblance  to  the  Polynesian ' 
taboo.  The  meaning  of  the  word  Nazarite  is  "one  separated 
or  consecrated,"  and  this,  as  i/»  saw  (p.  10),  is  precisely 
the  meaning  of  taboo.  It  is  the  head  of  the  Nazarite  that 
is  especially  consecrated  (v.  7,  "  his  separation  unto  God  is 
upon  his  head  ";  v.  9,  "  defile  the  head  of  his  separation" ; 
v.  11,"  shall  hallow  his  head  "),  and  so  it  was  in  the  taboo. 
The  Nazarite  might  not  partake  of  certain  meats  and  drinks, 
nor  shave-  his  head,  nor  touch  a  dead  body, — all  rules  of 
taboo.  If  a  person  died  suddenly  beside  him,  this  was 
said  to  "defile  the  head  of  his  separation,"  and  the  same 
effect,  expressed  in  the  same  language,  would  apply  to  a 
tabooed  Polynesian  in  similar  circumstances.  Again,  the 
mode  of  terminating  the  vow  of  the  Nazarite  corresponds 
with  the  mode  of  breaking  a  taboo.  He  shaved  his  head 
at  the  door  of  the  sanctuary  and  the  priest  placed  food  in 
his  hands,  either  of  which  acts  would  have  been  a  flagrant 
violation  of  a  Polynesian  taboo.  (2)  Some  of  the  rules  for 
the  observance  of  the  Sabbath  are  identical  with  rules  of 
strict  taboo ;  such  are  the  prohibitions  to  do  any  work,  to 
kindle  a  fire  in  the  house,  to  cook  food,  and  to  go  out  of 
doors  (Exod.  xxxv.  2, 3;  xvi.  23,  29).  The  Essenea  strictly 
observed  tho  rules  to  cook  no  food  and  light  no  fire  on  the 
Sabbath  (Josephua,  Bell.  Jud.t  iL  8,  9).  (3)  Any  one  who 
touched  a  dead  body  was  "  unclean  "  for  seven  days ;  what 
he  touched  became  unclean,  and  could  communicate  its 
uncleanness  to  any  other  person  who  touched  it  At  the  . 
end  of  seven  days  the  unclean  person  washed  his  clothes, 
bathed  himself,  and  was  clean  (Num.  xix.  11,  14,  19,  22). 
In  Polynesia,  as  we  have  seen,  any  one  who  touched  a 
dead  body  was  taboo ;  what  he  touched  became  taboo,  and 
could  communicate  the  infection  to  any  one  who  touched 
it ;  and  one  of  the  ceremonies  for  getting  rid  of  the  taboo 
was  washing.  (4)  A  Jewish  mother  after  childbirth  was 
unclean  (Lev.  xii.) ;  a  Polynesian  mother  was  taboo.  (5) 
A  great  many  animals  were  unclean,  and  could  infect  with 
their  uncleanness  whatever  they  touched;  earthen  vessels 
touched  by  certain  of  them  were  broken.  Certain  animals 
were  taboo  in  Polynesia,  and  utensils  which  had  contracted 
a  taint  of  taboo  were  in  some  cases  broken. 

Amongst  the  Greeks  a  survival,  or  at  least  a  reminiscence,  Among?* 
of  a  Bystem  of  taboo  is  perhaps  to  be  found  in  certain  ^ 
applications  of  the  epithets  "  sacred  "  and  "  dWne  "  in  0rodu- 
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Homer.  Thus  a  king  or  a  chief  is  sacred  (Uptf  *s  T>/Af- 
/fi^oio,  Oil.,  ii.  409,  xviii.  405,  lie. ;  Upov  /mos  'AAkivooio, 
Oil.,  vii.  1C7,  viii.  2,  dec.)  or  divine  (6ios  'OoWo-u?,  <fec. ; 
"OSwro-iJos  Sfi'oio,  //.,  ii.  335,  lie. ;  0«iW  ftuuTiX^iav,  Od.,  iv. 
691);  chariot  is  sacred  (It.,  xvii.  464),  and  his  house  is 
divine  (Od.,  iv.  43).  An  army  is  sacred  (Od.,  xxiv.  81), 
and  so  are  sentinels  on  duty  (//.,  x.  56  ;  xxiv.  681).  This 
resembles  the «war- taboo  of  the  Polynesians  ;  on  a  warlike 
expedition  all  Maori  warriors  are  taboo,  and  the  permanent 
personal  taboo  of  the  chiefs  is  increased  twofold  :  they  are 
"tabooed  an  inch  thick."  The  Jews  also  seem  to  have 
had  a  war-taboo,  for  when  out  on  the  war-path  they  ab- 
stained from  women  (1  .Sam.  xxi.  4,  5), — a  rule  strictly 
olwerved  by  Maori  warriors  on  a  dangerous  expedition. 
The-  Dards,  who  with  the  kindred  Siah  Posh  Kafirs  on  the 
southern  slopes  of  the  Hindu  Kush— tribes  which  probably 
of  afl  Aryan  peoples  retain  a  social  Btate  most  nearly  ap- 
proximating to  that  of  the  primitive  Aryans — abstain  from 
sexual  intercourse  during  the  whole  of  the  fighting  season, 
from  May  to  September;  and  "victory  to  the  chastest" 
is  said  to  bo  a  maxim  of  all  tho  fighting  tribe.?  from  the 
Hindu  Kush  to  Albania.1  The  same  rule  of  continence  in 
war  is  observed  by  some  Indian  tribes  of  North  America.2 
In  Homer  a  fish  is  sacred  (//.,  xvi.  407),  and  Plato  points 
out  that  during  a  campaign  the  Homeric  warriors  never 
ate  fish  (Jfcp.,  404  B).  Even  in  timo  of  peaco  tho  men  of 
Homer's  day  only  ate  fish  when  reduced  to  tho  verge  of 
starvation  (Od.,  iv.  363  tq. ;  xii.  3?9  *;.).  Tho  Siah 
Posh  Kafirs  refuse  to  eat  fish,  although  their  rivers 
aliound  in  it.3  The  Hindus  of  Vedic  times  appear  not 
to  have  eaten  fish.'1  It  is  probable,  therefore,  that 
among  tho  early  Aryans,  83  among  primitive  peoples  in 
various  parts  of  tho  world,  the  eating  of  fish  was  tabooed. 
Again,  tho  threshing-floor,  the  winnowing-fan,  and  meal 
are  all  sacred  (//.,  v.  499  ;  H.  Merc,  21,  63  ;  //.,  xi.  631). 
Similarly  in  New  Zealand  a  taboo  was  commonly  laid  on 
places  where  farming  operations  were  going  on ;  and  among 
the  Basutos,  before  tho  corn  on  the  threshing-floor  can  be 
touched,  a  religious  ceremouy  has  to  be  performed,  and 
all  "  defiled  *  persons  are  carefully  kept  from  seeing  it5 
Although  tho  Homeric  folk  ate  swine,  tho  epithet  "  divine  " 
commonly  applied  to  a  swineherd  in  Homer  may  point  to 
a  time  when  pigs  were  sacred  or  tabooed.  In  Crete  pigs 
were  cortainly  sacred  and  not  eaten  (Athcnacus,  376a), 
and  apparently  at  Pcssinus  also  (Pausanias,  vii.  17,  10). 
Amongst  the  Jews  and  Syrians,  of  course,  pigs  were  tabooed; 
and  it  was  a  moot  question  with  the  Greeks  whether  the 
Jews  abhorred  or  worshipped  pigs  (Plut.,  Quast.  Conv.,  iv. 
5).  The  pigs  kept  in  the  great  temple  at  Hieiapolis  were 
neither  sacrificed  nor  eaten  ;  some  people  thought  that  they 
were  sacred,  others  that  they  were  unclean,  cVaycas  (Lucian, 
De  D«\  Syria,  54).  Here  we  have  an  exact  taboo,  tho 
ideas  of  sacredness  and  uncleanness  being  indistinguish- 
able. Similarly  by  tho  Ojibways  the  dog  ia  regarded  as 
"  unclean  and  yet  as  in  some  respects  holy."a  The  diver- 
gence of  the  two  conceptions  is  illustrated  by  the  history 
of  the  cow  among  different  branches  of  the  Aryan  race  : 
the  Hindus  regard  this  animal  as  sacred ;  the  Shin  caste 
among  tho  Dards  hold  it  in.  abhorrence.7  The  general 
word  for  taboo  in  Greek  is  avos,  which  occurs  in  the  sense 
both  of  "sacredness " and  of  "pollution";  and  the  same 
is  true  of  tho  adjectivo  Jyios  and  of  the  rare  adjective 


1  Reclus,  Noun.  Otog.  Univ.,  viii.  p.  126. 

*  Schoolcraft,  Indian  Tribes,  ir.  p.  63  ;  Adair,  Hitt.  of  American 
Indians,  p.  183.  Cp.  Morse,  Report  on  Indian  Affair*,  p.  130  tq., 
and  Bancroft,  Native  Races  of  Ike  Pacific  Stales,  L  p.  189. 

*  Hphlnttono,  Kingdom  q/Caubtd,  ii.  379,  ed.  1839  ;  Journ.  Ethnol. 
3oc,     P-  VJi.  *  Zlrnmer,  AltindUchu  Lebtn,  p.  271. 

•  Cuaii*,  The  Bosnia*,  p.  251  tq. 

•  Kohl,  Kitehi-Oami,  p.  88,  Eoj.  traa*. 
»  P.  Drew,  The  Jum,noo  and  Kashmir  Territories,  p.  428 ; 

Tribes  of  the  Hindoo  KootK,  p.  61. 


avayfy,  "tabooed"  (Bekker's  Aiucdota  Oricca,  212,  32; 
Harpocration,  s.v.  dvaytU).  Usually,  however,  the  Greeks 
discriminated  the  two  senses,  dyvot  being  devoted  to  the 
sense  of  "  sacred  "  and  <Voyt/«  to  that  of  "  unclean  "  or 
"occursod."  "To  taboo"  is  ay!{uv ;  "to  observe  a  taboo", 
is  ayvtvttv  •  and  the  state  or  season  of  taboo  is  ayvtta, 
or  iyurru'a.  The  rules  of  the  Greek  ayvtla  correspond 
closely  to  those  of  the  Polynesian  taboo,  consisting  in 
"  purifications,  washings,  and  sprinklings,  and  in  abstain- 
ing from  mourning  for  the  dead,  child-bed,  and  all  pollu- 
tions, and  in  refraining  from  certain  foods,"  «tc.8 

Amongst  the  Romans,  who  preserved  more  traces  of  Amongst 
primitive  barbarism  than  the  Greeks,  the  flamen  dial  is the 
was  hedged  in  by  a  perfect  network  of  taboos.  He  was 
not  ellowed  to  rido  or  even  touch  a  horse,  nor  to  look  at 
an  army  under  arma,  nor  to  wear  a  ring  which  was  not 
broken,  nor  to  have  a  knot  on  any  part  of  his  garments ; 
no  lire,  except  a  sacred  fire,  could  bo  taken  out  of  his  house; 
he  might  not  touch  or  even  name  a  goat,  a  dog,  raw  meat, 
beans,  and  ivy  ;  he  might  not  walk  Under  a  vine ;  the  feet 
of  his  bed  had  to  be  daubed  with  mud  ;  his  hair  could  be 
cut  only  by  a  freeman,  and  his  hair  and  nails  when  cut 
bad  to  bo  buried  under  a  lucky  tree  ;  he  might  not  touch 
a  corpse,  «fcc.  His  wife,  the  flamiuica,  was  also  subject 
to  taboos :  at  certain  festivals  she  might  not  comb  her  hair; 
if  she  heard  thunder,  she  was  taboo  (ferittta)  till  she  had 
offered  an  expiatory  sacrifice.  The  similarity  of  some  of 
these  rules  to  the  Polynesian  taboo  is  obvious.  The  Roman 
ftrut  were  periods  of  taboo  ;  no  work  might  be  done  during 
them  except  works  of  necessity :  e.g.,  an  ox  might  be  pulled 
out  of  a  pit  or  a  tottering  roof  supported.  Any  person 
who  mentioned  Salu.%  Seraonia,  Seia,  Scgetia,  or  Tuiilina 
was  tabooed  (ferias  ohterealxity  The  Latin  uicer  is  exactly 
"taboo";  for  it  means  either  "sacred  "  or  "accursed." 

Literature.—  On  tho  Polynesian  taboo,  Me  Cook,  foyages,  voL  v. 
P-  427  tq.,  vol.  vii.  p.  148  sq.  (ed.  1809) ;  G.  F.  Angas,  Savaye  Scents 
in  AuMralia  and  Aew  Zealand,  passim  ;  W.  Yate,  New  Zealand,  p. 
81  sq.  ;  Ellis,  Polynesian  Restarches,  2d  ed.,  vol  iv.  p.  385  tq. ; 
Lans-stlorfl",  Reise  «>*  die  Welt,  L  p.  114  tq.  ;  Mariner,  Tonga 
Islands,  i.  p.  141  note,  ii.  pp.  82,  220 tq. ;  Tumor,  Nineteen  Years  in 
Polynesia,  p.  294  sq.  ;  Id.,  Samoa,  p.  155  sq-  ;  Klemm,  Ciiltur- 
gesehiehlc,  iv.  ji.  372  sq.  ;  Waitz-Gei land,  Anthropologie  der  Natur- 
'filler,  vi.  pp.  343-363  ;  Sliortland,  Traditions  and  Superstitions 
of  the  New  Zealanders.  p.  101  j./.;  Id.,  Maori  Religion  and  ilytholoery, 
t>.  25  sq. ;  Old  New  Zealand,  by  ft  Pakcha  Maori,  chapters  vii. -xii. ; 
l'olack,  jlanners  and  Customs  of  the  New  Ztalandcrs,  L  p.  275  tq. ; 
Dieifenbach,  Travels  in  New  Zealand,  ii.  p.  100  sq.  ;  R  Taylor,  Neio 
Zealand,  p.  163  tq.  On  the  taboo  in  Micronesia,  se«  Waitz-Gerland, 
op.  cil.,  v.  pt.  ii.  p.  147  sq. ;  amobjj  the  Dvaks  and  Malaya,  »c«  Id., 
vi.  p.  354  tq. ;  Low,  Sarauvl,  pp.  260  262  ;  Bock,  Hcad-IIunten  of 
Borneo,  pp.  214-230  ;  Spencer  St  John,  Life  in  the  Forests  of  the 


Far  Fast,  I  p.  184  tq. ;  A.  R.  Wallace,  The  Halay  Archipelago,  p. 
196  ;  in  Melanesia,  Williams,  Fiji  and  the  Fijians,  i.  p. 
(ed.  I860);  J.  E.  Erskinc,. The  Western  Paeifie,  p.  254;  Viucendon 


Diunoulin  and  Desgrai,  lies  Marqtiitet,  p.  259*7.  j  Journ.  Anthrop. 
Inst.,  x.  pn.  279.  2l>0  ;  Ch.  Lerairc,  NouveVe  Caltdonic,  Paris, 
18S4,  p.  117  ;  R  Parkinson,  In  Bismarck  Archiptl,  Leipsic,  1887, 
p.  144.  (J.  G.  FR.) 

TABRIZ,  Tavki3,  or  Tavhiz,  a  town  of  Persia,  capital  of 
the  province  of  Adarbaijan  (A/erbijan,  ancient  Atropatene), 
is  situated  in  38'4'  N.  lat.  and  46'  18' E.  long.,  more  than 
4000  feet  above  tho  sea,  at  the  eastern  end  of  a  wido 
valley,  through  which  runs  a  river  whose  waters  irrigate 
the  gardens  that  encircle  the  town.  In  1812  the  walls 
hod  a  circumference  of  3$  miles.  Overlooking  the  valley 
on  the  north-east  and  east  or  Sold  bare  rocks,  while  to 
the  south  rises  the  mora  regular  peak  of  Sahand.  The 
town  possesses  faw  buildings  of  note,  and  of  the  extensive 
ruins  but  few  merit  attention.  Mounsey  in  1866  men- 
tioned the  blue  mosqne ;  the  ark  or  citadel,  containing  the 
palace  of  the  heir-apparent, — a  large  frowning  building  near 
the  centre  of  the  town ;  the  Great  Maidan,  an  open  square; 

•  Diogenw  Laertiaf,  viii.  1,  S3  :  cp.  Plat,  QumtL  Conv.,  v.  10,'" 

•  Macrobius,  Sat.,  I  18,  8 
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and  the  bazaars.  The  mosque,  which  he  ascribes  to  Shah 
Abbas,  is  that  of  the  Turcoman  Jahan  Shah  (1410-1468): 
Abbas  Mirza  converted  the  citadel  into  an  arsenal.  Among 
the  ruins  of  old  Tauris  the  sepulchre  of  the  Mogul  sultan, 
Ghazan  Khan,  is  no  longer  to  be  distinguished,  except  as 
part  of  a  huge  tumulus.  It  is  situated  about  2  miles 
south-west  from  the  modern  town,  but  far  within  the 
original  boundaries.  The  *'  spacious  arches  of  stone  and 
other  vestiges  of  departed  majesty  "  with  which  Porter 
found  it  surrounded  in  1818  were  possibly  remains  of 
the  college  (madrata)  and  monastery  (aftfiya)  where  Ibn 
Batuta  found  shelter  during  his  visit  to  the  locality.  In 
spite  of  the  cholera  visitation  of  1822  and  other  occasional 
ravages  of  sickness,  and  the  severe  cold  of  winter,  the 
climate  of  Tabriz  is  proverbially  healthy.  Its  orchards 
and  fruit  gardens  have  a  high  reputation,  and  its  running 
streams  make  amends  for  ill-paved  and  narrow  streets 
and  sorely  defective  municipal  arrangements.  General 
Schindler  estimated  the  population  in  18S6  at  about 
170,000, — a  number  agreeing  with  the  latest  local  census. 
The  same  authority  states  that  the  city  contains  8  tombs 
of  imamzadehs,  318  mosques,  100  public  baths,  1G6  cara- 
vanserais, 3922  shops,  28  guard-houses,  and  5  Christian 
(Armenian)  churches ;  but  this  account  must  comprise  in 
some  of  its  items  more  buildings  than  are  actually  in  use. 
There  are  said  to  be  nearly  3000  Armenians  in  the  place. 

Tabriz  it  a  city  of  extensive  commerce,  a  gTCAt  emporium  for  the 
trade  of  Persia  on  the  west,  and  the  special  mart  bctwoon  Turkey, 
Kauiia,  and  Persia.  »  It  possesses  an  international  telegraph  station, 
and  the  line  puses  hence  to  Tiflis  and  Europe  on  one  aide  and  to 
Teheran  on  the  other.  Subsidiary  line*  have  been  constructed  to 
near  AsUra  on  the  Caspian  (136  miles  long)  and  to  Sanjbulnk  on 
the  Kurdish  frontier  (125  miles  long).  Eastwick  in  1860  estimated 
the  value  of  the  exports  to  Turkey  at  about  £600,000  and  to  Kussia 
at  about  £400,000,  exclusive  of  smuggling.  Tho  chief  imports 
were  British,  and  some  Swiss — coloured  cotton  goods,  grey  calicoes, 
nnd  broadcloth,— with  miscellaneous  goods  from  Gonnanv.  In 
1S81  there  was  a  marked  improvement  in  the  trade  of  Tabriz, 
mainly  in  increased  imports  from  Constantinople.  In  1885  the 
imports  amounted  to  £721,730  and  the  exports  to  £306,CS7.  Tho 
principal  items  of  the  former  wcr*>  cotton*  from  England),  woollen 
cloth  (from  Austria  nnd  Germany),  sugar  (from  France),  and  tea 
(from  Holland);  or  tho  latter  dried  fruits  (to  Bussia)  and  silk  (to 
France,  Austria,  and  Switzerland).  Ther*  are  lead  mines  near 
Tabriz,  and  cobalt  and  copper  are  obtainable  from  the  Sahand. 

There  is  perhaps  no  city  in  Persia  on  which  so  much  has  been 
recorded  by  native  and  foreign  writers  u  Tabriz.  Among  tho 
former  Ibn  Battita,  the  Arab,  and  II  a  aid  Ullflh,  the  Tertian,  are 
notable.  Of  the  latter  may  be  mentioned  Chardin,  Porter,  Ouseley, 
Tancoigne,  Morier,  Du  Pre,  Malcolm,  Lady  Sheil,  Eastwick,  Mottn- 
*cy,  Schindler,  and  Madame  Dieulafoy  (in  TVur  du  Maude,  18S3). 
The  nam*  Tabrlt  has  been  a  subject  of  much  comment  and  con- 
jecture, but  there  is  no  doubt  that  it  is  taken  from  the  ancient 
name  of  Tauri*.  The  history  of  Tabriz  is  a  long  and  [tatnful  record 
of  siege*  and  conflicts,  of  earthquakes  and  destruction  by  natural 
oan«os.  Of  laU  years  it  has  recovered  to  some  extent  its  former  high 
position,  and  is  in  many  respect*  a  worthy  rival  to  tho  capital. 

TACITUS.  The  famous  Roman  historian  Tacitus,  who 
ranks  beyond  dispute  in  the  highest  place  among  men  of 
letters  of  all  ages,  lived  in  the  latter  half  of  tho  first  and 
in  the  early  part  of  the  2d  century  of  our  era,  through 
the  reigns  of  the  emperors  Nero,  Galba,  Otho,  Vitcllius, 
Vespasian,  Titus,  Doinitian,  Nerva,  Trajan.  All  we  know 
of  his  personal  history  is  from  allusions  to  himself  in 
his  own  works,  and  from  eleven  letters  addressed  to  htm 
by  his  very  intimate  friend  the  younger  Pliny.  The  exact 
year  of  his  birth  is  a  matter  of  inference,  but  it  may 
be  approximately  fixed  near  the  close  of  the  reign  of 
Claudius, '  from  52  to  54  A.3.  Pliny  indeed  speaks  of 
Tacitus  and  himself  as  being  "  much  of  an  age  "  1  (prope- 
iHoduat  xqitales),  though  himself  born  in  61  or  62,  but 
ho  must  have  been  some  years  junior  to  his  friend,  who 
began,  be  tells  us,1  his  official  life  with  a  quaes  torship 
under  Vesiiasian  in  78  or  79,  at  which  time  he  must  have 
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been  twenty-five  years  of  age  at  least    Of  his  family  and 
birthplace  we  know  nothing  certain  ;  we  can  infer  nothing 
from  his  name  Cornelius,  which  was  then  very  widely 
extended ;  but  tho  fact  of  his  early  promotion  seems  to 
point  to  respectable  antecedents,  and  it  may  bo  that  his 
father  was  one  Cornelius  Tacitus,  «ho  had  been  a  pro- 
curator in  one  of  tho  divisions  of  Gaul,  to  whom  allusion 
is  made  by  the  elder  Pliny  in  his  Natural  History  (vii. 
7G).    But  it  is  all  matter  of  pure  conjecture,  as  it  also  is 
whether  his  "pnenomen"  was  Publius  or  Caius.    He  has 
come  down  to  us  simply  as  Cornelius  Tacitus.    The  most 
interesting  facts  about  him  to  us  are  that  he  was  an 
eminent  pleader  at  the  Roman  bar,  that  he  was  an  eye- 
witness of  the  "reign  of  terror"  during  the  last  three 
years  of  Domitian,  and  that  he  was  tho  son-in-law  of  the 
great  and  good  Julius  Agricola,  the  humane  and  enlightened 
governor  of  Britain.    This  honourable  connexion,  which 
testifies  to  his  high  moral  character,  may  very  possibly 
have  accelerated  his  promotion,  which  he  says  $  was  begun 
by  Vespasian,  augmented  by  Titus,  and  still  further  ad- 
vanced by  Domitian,  under  whom  we  find  him  presiding 
as  pisetor  at  the  celebration  of  the  secular  games  in  88, 
and  a  member  of  one  of  the  old  priestly  colleges,  to  which 
good  family  was  an  almost  indispensablo  passport.  Next 
year,  it  seems,  he  left  Home,  and  was  absent  till  93  on 
some  provincial  business,  arid  it  is  possible  that  in  these 
four  years  he  may  have  made  tho  acquaintance  of  Germany 
and  it 3  peoples.    His  father-in-law  died  the  year  of  bis 
return  to  Rome.    In  the  concluding  passage  of  his  Lift  of 
Aprirola  ho  tells  us  plainly  that  he  witnessed  tho  judicial 
murders  of  many  of  Rorao'a  best  citizens  from. 93  to  96, 
and  that  being  himself  a  senator  he  felt  almost  a  guilty 
complicity  in  them.    "Our  hands,"  he  says,  "dragged 
Helvidius  to  prisou;  wo  were  steeped  in  Scnecio's  innocent 
blood."*    With  the  emperor  Nerva's  accession  his  life  be- 
came bright  and  prosperous,  and  so  it  continued  through 
the  reign  of  Nerva's  successor,  Trajan,  he  himself,  in  the 
opening  passage  of  his  Agricola,  describing  this  as  a 
"singularly  blessed  time"  (btatimmum  seculum);  but  the 
hideous  reign  of  terror  had  stamped  itself  ineffaceably 
on  his  soul,  and  when  ho  sat  down  to  write  his  History 
he  could  see  little  but  the  darkest  side  of  imperialism.  To 
his  friend  tho  younger  Pliny  we  are  indebted  for  all  we 
know  (and  this  is  but  trifling)  about  his  later  life.  He 
was  advanced  to  tho  consulship  in  97,  in  succession  to  a 
highly  distinguished  man,  Virginius  Rufu.%  on  whom  he 
delivered  in  the  senate  a  funeral  eulogy.    "The  good 
fortune  of  Virginius,"  says  Pliny,*  "  was  crowned  by 
having  the  most  eloquent  of  panegyrists."    In  99  he  was 
associated  with  Pliny  in  the  prosecution  of  a  great  political 
offender,  Marios  Priscus,  under  whom  tho  provincials  of 
Africa  had  suffered  grievous  wrongs.    The  prosecution  was 
successful,  and  we  have  Pliny's  testimony fl  that  Tacitus 
spoke  with  his  characteristic  dignity.    Both  received  a 
special  vote  of  thanks  from  tho  senate  for  their  conduct  of 
the  case.    Of  his  remaining  years  we  know  nothing,  and 
we  may  presume  that  he  devoted  them  exclusively  to 
literary  work.    It  would  seem  that  he  lived  to  the  close  of 
Trajan's  reign,  as  he  seems 7  to  hint  at  that  emperor's  ex- 
tension of  the  empire  by  his  successful  Eastern  campaigns 
from  115  to  117.    Whether  he  outlived  Trajan  is  matter 
of  conjecture.    It  is  worth  noticing  that  the  erape'ror 
Tacitus  in  the  3d  century  claimed  descent  from  him,  and 
directed  that  ten  copies  of  his  works  should  be  made 
every  year  and  deposited  in  the  public  libraries.  -  He  also 
had  a  tomb  built  to  his  memory,  which  was  destroyed  by 
order  of  Pope  Pius  V.  in  the  latter  part  of  the  1 6th  ccn- 
tury.    Tacitus,  as  we  gather  from  one  of  Pli ny's  letters,' 
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had  ft  great  reputation  daring  his  lifetime.  On  one 
occasion  a  Roman  knight,  who  sat  by  his  side  in  the  circus 
at  the  celebration  of  some  games,  asked  him,  "  Are  you 
from  Italy  or  from  the  provinces  J"  His  answer  was, 
"  You  know  me  from  your  reading."  To  which  the  knight 
replied,  "Are  you  then  Tacitus  or  Pliny  1" 

Pliny,  as  we  see  clearly  from  several  passages  in  his 
letters,  had  tho  highest  opinion  of  his  friend's  ability  and 
worth.  He  consults  him  about  a  school  which  he  thinks 
of  establishing  at  Coruutn  (Como),  his  birthplace,  and  asks 
him  to  look  out  for  suitable  teachers  and  professors.  And 
he  pays  1  him  the  high  compliment,  "  I  know  that  your 
Histories  will  bo  immortal,  and  this  makes  ine  the  more 
anxious  that  my  name  should  appear  in  them." 

The  following  is  a  list  of  Tacitus's  remaining  works, 
arranged  in  their  probable  chronological  order,  which  may 
be  approximately  inferred  from  internal  evidence :— (1) 
tho  Dialoyne  on  Orators,  about  76  or  77 ;  (2)  tho  Life 
of  Agricola,  97  or  98;  (3)  the  Germany,  98,  published 
probably  in  99  ;  (4)  \ho  Histories  (Histories),  completed 
probably  by  115  or  116,  the  last  years  of  Trajan's  reign 
(ho  must  have  been  at  work  on  them  for  many  years)  ;N 
(5)  the  Annals,  his  latest  work  probably,  written  in  part 
perhaps  along  with  tho  Histories,  and  completed  subse- 
quently to  Trajan's  reign,  which Jie  jnay  very  well  have 
outlived. 

The  Dialogue  on  Orators  discusses,  tn  the  form  of  a  conversation 
which  Tacitus  professes  to  have  h<  nrd  (u  a  young  nun)  botweun 
some  eminent  nicu  at  the  Roman  bar,  the  canoes  of  tho  decay  of 
elotiucuco  under  the  empire.  There  aro  some  interesting  remarks 
in  it  on  the  change  for  the  worso  that  had  taken  place  in  the 
education  of  Koman  lads. 

The  Life  of  Agricola,  short  aa  it  is,  has  always  been  considered 
au  ndniirahlo  specimen  of  biography.  The  great  man  with  all  his 
grace  and  dignity  is  brought  vividly  before  us,  and  the  sketch  we 
have  of  the  history  of  our  island  nuder  the  Romans  gives  a  special 
interest  to  this  little  work. 

The  Gcnnn,,,,,  the  full  title  of  which  is  "Concerning  the 
geography,  the  manners  aud  customs,  and  the  tribe*  of  Germany," 
descril>ca  with  many  suggestive  hint*  tho  general  charactor  of  tho 
German  peoples,  aud  dwells  particularly  on  their  ficrco  and  indo- 
poudeut  spirit,  which  tho  author  evideutly  felt  to  bo  a  standing 
menace  to  the  emmro.  The  geography  U  its  weak  point;  this  was 
no  doubt  gathered  from  vaguo  hearsay. 

Tho  Histories,  as  origiually  con>|>o*ed  in  twelve  books,  brought 
the  history  of  the  empire  from  Galba  in  69  down  to  the  close  of 
Domitian's  reign  in  97.  Tho  first  four  books,  and  a  small  fragment 
of  the  fifth,  giving  us  a  very  minute  account  of  tho  eventful  year 
of  revolution,  69,  anil  the  brief  reigns  of  Galba,  Otho,  and  Yitcliius, 
are  all  that  remain  to  us.  In  the  fragment  of  the  fifth  book  we 
have  a  .curious  end  interesting  account  of  tho  Jewish  nation,  of 
their  character,  customs,  aud  religion,  from  a  cultivated  Roman's 
point  of  view,  which  we  seo  at  onco  was  a  strongly  prejudiced  oue. 

The  Annals — a  title  for  which  there  is  no  ancient  authority,  and 
which  there  is  no  reason  for  supposing  Tacitus  gave  distinctively 
to  tho  work — record  tho  history  of  the  emperors  of  tho  Julian  line 
from  Tiberius  to  Nero,  comprising  thus  a  period  from  14  a.d.  to 
08.  Of  these,  nine  books  hare  come  down  to  ns  entire  ;  of  books 
v.,  xi.,  and  xvi.  we  hare  but  fragments,  and  the  whole  of  the  reign 
of  Cains  (Caligula),  the  first  six  years  of  Claudius,  and  the  last  three 
years  of  Nero  arc  wanting.  Out  of  a  period  of  fifty-four  years  we 
thus  h.ire  the  history  of  forty  years. 

An  attempt  has  been  mado  recently  to  prove  that  the  Annals 
arc  a  forgery  by  Poggio  Bracciolini,  an  Italian  scholar  of  the  15th 
century,  but  their  genuineness  is  confirmed  by  their  agreement « 
in  various  minute  details  with  coins  and  inscriptions  discovered 
since  that  period.  Another  important  fact  has  been  brought  to 
light  Ruodolphus,  a  monk  of  a  monastery  at  Fulda  in  Hesse- 
Casscl,  writing  in  the  9th  century,  says  that  Cornelius  Tacitus 
speaks  of  the  river  known  to  moderns  as  tho  Wcaer  as  the  Visurgis. 
In  the  Annals  ns  they  have  como  down  to  us  we  find  the  Visnrgis 
mentioned  five  times  in  the  first  two  books,  whence  we  may  con- 
clude that  a  manuscript  of  them -was  in  existenco  in  tho  9th 
centnry.  Add  to  this  the  testimony  of  Jerorao  that  Tacitus  wrote 
in  thirty  books  the  lives  of  tho  Ceesars,  and  tho  evidence  of  stylo, 
and  there  cannot  be  much  doubt  that  in  the  Annals  we  have  a 
genuino  work  of  Tacitus.  
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Much  of  tho  history  of  the  period  described  by  him,  especially 
of  the  earlier  Osarn,  must  bavo  been  obscure  ami  locked  up  with 
the  umperor's  private  papers  and  memoranda.  As  we  should  ex- 
pect, there  was  a  vast  amount  of  floating  gossip,  which  an  historian 
would  have  to  sift  aud  utilize  as  best  ho  might  Tacitus,  ns  a 
mau  of  good  social  jioiitioii,  uo  doubt  had  access  to  tho  best 
information,  and  must  have  talked  matters  over  with  tho  most 
emiueut  men  of  tho  day.  There  wore  sovoral  writers  and  chron- 
iclers, whom  he  occasionally  cites  but  not  very  often ;  there  were 
memoirs  of  distinguished  pentous,— those,  for  example  of  tho 
younger  Agripninn,  of  Thrasea,  and  Helvidins.  There  were  several 
collections  of  fetters,  like  tbo*o  of  tho  younger  IUiny ;  a  number, 
too,  of  funeral  orations;  and  tho  "acta  senatus"  aud  the  "acta 
populi  "  or  "  acta  diurna,"  the  first  a  record  of  proceedings  in  the 
senate,  the  latter  a  kind  of  gazette  or  journal.  Thns  there  were 
the  materials  for  history  in  considerable  abuudauce,  and  Tacitus 
was  certainly  a  man  who  knew  how  to  turn  thorn  to  good  account. 
He  has  given  us  a  striking,  and  ou  the  wholo  doubtless  a  true, 
picture  of  the  ompiro  in  the  1st  contury.  He  wrote,  it  may  bo 
admitted,  with  a  political  bias  and  a  decided  turn  for  satire,  but 
he  assuredly  wrote  with  a  high  aim,  and  wo  may  accent  his  own 
account  of  it:  "I  regard*  it  as  history's  highest  function  to 
rescuo  merit  from  oblivion,  aud  to  hold  up  as  a  terror  to  ham 
words  and  actions  tho  reprobation  of  posterity. "  Amid  great  evils 
he  recognized  the  existence  of  truly  noblo  virtues  even  in  his  own 
degencruto  ago.  Still  for  tho  most  part  he  writes  as  a  mau  who 
felt  deeply  that  tho  world  was  altogether  "out  of  joint";  tlio 
empire  was  iu  itself  in  his  view  a  huge  blunder,  and  answerable 
more  or  loss  directly  for  all  tho  disease*  of  society,  for  all  tho 
demoralization  and  corrnptiou  of  tho  great  world  of  Home,  though 
as  to  the  provinces  ho  admits  that  they  were  better  off  in  many 
ways  under  tho  emperors  thau  they  bad  been  in  the  last  day*  of 
the  republic,  lint  his  political  sympathies  wero  certainly  with 
the  old  aristocratic  ami  scuatoriau  regime,  with  the  Rome  of  the 
Scipios  and  the  Fabii ;  for  him  the  greatness  of  bis  country  lay  in 
the  past,  ami,  though  he  felt  her  to  bo  still  great,  her  glory  wan, 
ho  thought,  decidedly  on  tho  wane.  Ho  was,  in  fact,  a  political 
idealist,  arid  could  hardly  help  sjioaking  disparagingly  of  his  own 
day.  In  his  Germany  he  dwells  ou  the  contrast  between  barbarian 
freedom  and  simplicity  ou  the  ono  hand  and  the  servility  and 
degeneracy  of  Roman  life  ou  the  other.  Yet  he  had  a  strong  and 
sincere  patriotism,  which  invariably  made  him  minimize  a  Roman 
defeat  and  the  number  of  Koman  slain.  There  seems  to  bavo  hceu 
a  strange  tinge,  too,  of  su|terstitiou  about  him,  and  ho  could  not 
divest  himself  of  some  belief*  iu  astrology  and  revelations  of  the 
future  through  omens  and  portents,  though  ho  hold  theso  wcro 
often  misunderstood  and  misinterpreted  by  charlatans  and  im- 
postors. On  tho  whnlo  ho  appears  to  have  inclined  to  the  philo- 
sophical theory  of  "  nccessitariauiaru,''  that  every  man's  future  is 
fixed  from  his  birth  ;  but  we  must  not  fasten  ou  him  any  particular 
theory  of  the  world  or  of  the  universe.  Sometime*  he  scales  as  a  be- 
liever in  a  divine  overruling  Providence,  and  we  may  soy  confidently 
that  with  tho  Kpicnre.ni  doctrine  ho  had  no  sort  of  sympathy. 

His  style,  whatever  judgment  may  bo  passed  on  it,  is  certainly 
that  of  a  man  of  g  "tin*.,  aud  cannot  fail  to  make  a  deep  impression 
ou  the  studious  reader.  Tacitean  brevity  has  become  proverbial, 
and  with  this  aro  closely  allied  an  occasional  obscurity  and  a  rhetor- 
ical affectation  which  his  warmest  admirers  must  admit  He  has 
been  com  tared  to  Carlyle.  and  there  are  certainly  resemblances 
betweeu  the  two  both  in  stylo  and  tone  of  thought  Both  affect 
singularity  of  expression  ;  both  incline  to  an  unhopeful  and  cynical 
view  of  the  world.  Tacitus  wa»  probably  never  a  popular  author; 
to  bo  understood  and  appreciated  no  must  bo  rend  again  and  again, 
or  tho  point  of  some  of  his  acntest  remarks  will  be  quite  missed. 
Ho  has  been  several  times  translated,  but  it  has  alway*  beeu  felt 
that  ho  preseuta  very  great,  if  not  insuperable,  difficulties  to  tho 
translator. 

Murphy's  transition  (a  paraphrase  »i  shoalil  call  It)  it  perhaps  one  of  tho 
best  known  ;  It  wai  published  early  In  the  present  century.  On  this  waa  based) 
the  so-called  Oxford  translation,  published  by  n«hn  In  a  revised  edition.  Tl>o 
latent  translation  It  Unit  by  Messrs  Church  and  Drodilbb.  There  It  m  the  whole 
a  cood  French  tiamUtlon  by  Lonandre.  The  editions  of  Tacitus  are  very  rani 
eroua.  Among  more  recent  editions,  the  best  and  most  uaefal  are  Orclli'i  (1859); 
Hitters  (!*««);  Xlpperdey't  0*'*);  Furnesus'e  (d*»n/j,  l.-vl.X  vol. !..  Clarendon 
Press,  18W.  (W.  J.  B.) 

TACITUS,  M.  Claudius,  Roman  emperor  from  Sep- 
tember 25,  275,  to  April  276,  was  a  native  of  Interamna 
(Torni)  in  Umbria,  and  was  born  about  the  year  200.  Ia 
the  course  of  hia  long  life  he  discharged  the  duties  of 
various  civil  offices,  including  that  of  consul  in  273,  with 
universal  respect.  Six  months  after  the  assassination  of 
Aurelian  he  was  chosen  by  the  senate  to  succeed  him,  and 
the  choice  was  cordially  ratified  by  the  army.  During  his 
brief  reign  he  set  on  foot  some  domestic  reforms,  and 

»  Ann.,  iti.  05.  «  Ann.,  vi.  21,  22. 

Digitized  by  Google 


T  A  C— T  A  G 


21 


sought  to  revive  the  authority  of  the  senate,  bat,  after 
a  victory  over  the  Alaoi  near  the  Paltu  Mseotis,  he 
succumbed  to  the  hardships  and  fatigues  of  his  new 
dotiei  at  Tyana  in  Cappadocia.  Tacitus,  besides  being 
a  man  of  immense  wealth  (which  he  bequeathed  to  the 
state),  had  considerable  literary  culture,  and  was  proud  to 
claim  descent  from  the  historian,  whose  works  he  caused 
to  be  transcribed  at  the  public  expense  and  placed  in  the 
public  libraries. 

TACTICS.    See  Was. 

TAD M OR.    See  Palmyra. 

TAFILELT,  a  large  oasis  in  Morocco  (see  voL  xvi.  p. 
832).    The  principal  place  is  Abuam. 

TAGANROG,  a  seaport  of  southern  Russia,  on  the 
northern  shore  of  the  Sea  of  Azof!,  in  the  government  of 
Ekaterinoslaff,  and  nearly  200  miles  south-east  of  its  chief 
town.  It  is  built,  principally  of  wood,  on  a  low  cape,  and, 
with  its  extensive  store-houses,  exchange,  and  wholesale 
shops,  has  the  aspect  of  an  important  commercial  city.  It 
is  well  provided  with  educational  institutions  for  children, 
and  has  a  library  and  a  theatre.  The  imperial  palace,  where 
Alexander  I.  died  in  1825,  and  the  Greek  monastery 
(under  the  patriarch  of  Jerusalem)  are  worthy  of  notice. 
The  advantageous  situation  of  Taganrog  was  well  known  as 
early  as  the  13th  ceotury,  when  Pisan  merchants  founded 
there  a  colony,  Port  us  Pisan  us,  which,  however,  was  des- 
tined soon  to  disappear  during  the  great  migrations  of  the 
JIoDgoIs  and  Turks.  An  attempt  to  obtain  possession  of 
the  promontory  was  made  by  Peter  I.,  but  it  was  not 
definitely  annexed  by  the  Russians  until  seventy  years 
afterwards  (1769).  Its  commercial  importance  dates  from 
the  second  half  of  the  present  century  ;  in  1870  its  popu- 
lation had  risen  to  38,000,  and  after  it  had  been  brought 
into  railway  connexion  with  Kharkoff  and  Voronezh,  and 
thus  with  the  fertile  provinces  of  6outh  and  south-east 
Russia,  the  increase  was  still  more  rapid,  the  number 
reaching  63,025  in  1882; — Greeks,  Jews,  Armenians,  and 
West-Europeans  being  important  elements.  Notwith- 
standing the  disadvantages  of  its  open  roadstead,  the 
foreign  trado  of  Taganrog  rapidly  expanded,  the  annual 
value  of  the  exports  having  recently  reached  £2,500,000. 
The  chief  article  of  export  being  corn,  the  trade  of  the 
city,  depending  on  the  crops  in  south  Russia,  is  subject  to 
great  fluctuations.  Linseed  and  other  oil-bearing  grains 
arc  also  important  articles  of  commerce,  as  well  as  tallow 
and  butter.  The  imports,  which  consist  chiefly  of  fruits 
(dried  and  fresh),  wine,  oil,  and  coffee,  are  much  smaller 
than  the  exports;  and  of  the  989  ships  (499,500  tons) 
that  entered  tho  port  in'1885  no  fewer  than  775  (446,500 
tons)  were  in  ballast  The  coasting  trade,  chiefly  with 
fiostoff,  was  represented  in  the  same  year  by  1321  vessels 
(224,000  tons)  entering  and  1343  vessels  clearing. 

The  roadstead  of  Taganrog  is  very  shallow,  and  exposed  to  winds 
which  cause  great  variations  in  the  height  of  the  waiter ;  it  in,  more- 
oTcr,  rapidly  lilting  up.  At  tho  quay  the  depth  of  water  is  only  8 
to  9  feet,  and  large  ships  havo  to  lie  &  to  13  mile*  from  the  town. 

Taganrog,  with  tho  surrounding  territory  of  137,000  acrcj,  having 
a  Population  of  nearly  30,000,  living  in  a  dozen  village*,  constitutes 
a  Kparate  township,  and,  though  reckoned  to  the  KoatotT  district 
of  Kkaterinoslaff,  has  a  separate  governor  and  administration. 

TAGLIACOZZL.  Gaspako  (1546-1599),  a  surgeon  of 
wide  repute,  was  born  at  Bologna  in  1546,  and  studied  at 
that  university  under  Cardan,  taking  his  degree  in  philo- 
sophy and  medicine  at  the  age  of  twenty-four.  He  was 
appointed  professor  of  surgery  and  afterwards  of  anatomy, 
and  achieved  notoriety  at  least,  and  the  fame  of  a  wonder- 
worker   He  died  at  Bologna  on  November  7,  1599. 

Hi*  principal  work  is  entitled  D*  Curt<,rnm  Chirurgia  per 
l**Uioncm  Libri  Duo  (Venice,  1597,  fol.);  it  was  reprinted  in  the 
following  year  nnder  the  title  of  Chirurgia  A'ova  <U  Narium, 
A*rium,  Labiorumtnu  Drfcctu  per  Iniitionem  Cutis  ex  Humero, 
»U  hactenus  oianibv,  ignota,  tarciendo  (Y  ankfort,  1688,  8vo). 


The  latter  title  sufficiently  indicates  the  art  which  he  professed  of 
repairing  nose,  ears,  and  hps  by  a  species  of  ingrafting  of  akin  from 
the  arm,  that  member  being  kept  in  apposition  with  the  part  to  be 
repaired  until  such  time  as  the  aemi-detached  graft  had  formed  its 
new  vascalar  connexions.  Hi*  Latinized  name  of  Taliacotius  is 
well  knows  to  the  readeri  of  Butler  (Budibras,  L  1),  whose  hum- 
orous representation  of  the  nature  of  the  Taliacotiaa  art  is,  how. 
ever,  in  some  important  particulars  inaccurate. 


TAGLIONT,  Majue  (1809-1884),  a  ballet  dancer, 
the  daughter  of  Filippo  Taglioni,  an  Italian  master  of  the 
ballet,  and  was  born  at  Stockholm  23d  April  1809.  She 
was  trained  by  her  father,  who  in  his  discipline  is  said  to 
have  been  pitilessly  severe.  It  was  to  his  care  and  her 
own  special  talent  for  dancing  that  she  owed  her  success,' 
for  she  possessed  no  remarkable  personal  attractions.  Her 
first  appearance  was  at  Vienna,  10th  June  1822,  in  a 
ballet  of  which  her  father  was  the  author,  La  Reception 
(fane  jeutu  nymphe  &  la  cour  de  Terpsichore,  Her  success 
was  immediate,  and  was  repeated  in  the  chief  towns  of 
Germany.  On  23d  July  1827  she  made  her  debut  at  the 
Opera  House,  Paris  in  the  Ballet  de  Sicilien,  and  aroused 
a  furore  of  enthusiaem.  Her  style  was  entirely  new,  and 
may  be  termed  ideal  as  opposed  to  the  realistic  and  volup- 
tuous ballet  previously  in  vogue.  Among  her  more  remark- 
able performances  were  the  dancing  of  the  Tyrolienne  in 
Guillaume  Tell  and  of  the  pat  de  fascination  in  Meyerbeer's 
Robert  It  Diable.  At  this  period  the  ballet  was  a  much 
more  important  feature  in  opera  than  it  is  now,  and  in 
fact  with  her  retirement  in  1845  the  era  of  grand  ballets 
may  be  said  to  haVe  closed.  In  1832  she  married  Comte 
Gilbert  de  Voisins,  by  whom  she  had  two  children.  Losing 
her  savings  in  speculation,  she  afterwards  supported  her- 
self in  London  as  a  teacher  of  deportment,  especially  in 
connexion  with  the  ceremony  of  presentation  at  court. 
During  the  last  two  years  of  her  life  she  stayed  with  her 
son  at  Marseilles,  where  she  died  in  April  1884.  Taglioni 
is  frequently  mentioned  in  the  novels  of  Balzac ;  and 
Thackeray,  in  The  Newcomes,  says  that  the  young  men  of 
that  epoch  "will  never  see  anvthing  so  trraceful  as  Taglioni 
in  La  Sylphidf." 

TAG  US  (Span.  Tajo,  Portug.  Trjo),  tho  longest  rivor  of 
the  Iberian  Peninsula.  Its  length  is  566  miles,  of  which 
192  are  on  or  within  tho  frontier  of  Portugal,  and  the  area 
of  its  basin,  according  to  Strelbitsky,  is  31,864  square 
miles.  Tho  basin  is  comparatively  narrow,  and  the  Tagus, 
liko  tho  other  rivers  of  the  Iberian  tableland,  generally 
flows  in  a  rather  confined  valley,  often  At  the  bottom  of 
a  rocky  gorge  at  a  considerable  depth  below  tho  general 
level  of  the  adjacent  country.  Tho  source  of  the  river 
is  at  the  height  of  5225  feet  above  sea-level,  on  the 
western  slope  of  the  Muela  de  San  Juan,  in  the  south-west 
of  thu  province  of  Teruel.  Thence  it  flows  at  first  north- 
westwards, but,  after  receiving  the  Rio  Qallo  on  the  right, 
it  flows  west,  and  then  south-west  or  west-south-west, 
which  is  its  general  direction  for  the  rest  of  its  course. 
The  rocky  gorges  which  occur  in  its  course  (the  principal 
being  where  the  river  is  overhung  on  the  right  bank  by( 
the  ancient  city  of  Toledo,  and  again  at  the  Puente  del 
Arzobispo,  near  the  frontier  of  Estremadura)  all  belong 
to  the  Spanish  section  of  the  river,  and  in  this  section 
the  stream  is  frequently  encumbered  by  sandy  shallows  or 
broken  by  rocky  rapids,  and  is  not  navigable  except  for 
short  distances.  The  Portuguese  section  has  a  quieter 
current,  and  Villavclha,  tho  highest  point  to  which  boata 
can  ascend,  lies  within  the  Portuguese  frontier.  Regular 
river-navigation  begins  only  at  Abrantes,  a  few  miles  below 
which  the  Tagus  is  greatly  widened  by  receiving  on  its  right 
bank  the  impetuous  Zezere  from  the  Serra  da  EstrelhaJ 
Passing  Santarem,  the  highest  point  to  which  the  tide 
ascends,  and  the  limit  of  navigation  for  large  sailing  vessels 
and  steamers,  the  river  divides  below  Salvatcrra  into  two 
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«rm«,  railed  the  Tejo  Novo  (the  only  ono  practicablo  for 
«hips;  and  tho  Mar  dc  Pedro,  and  these  a>-ms  enclose  a 
deltaic  formation,  a  low  tract  of  marshy  alluvium  known 
as  tho  Lozirias,  traversed  by  several  natural  canals  or  minor 
branches  of  the  river.  Doth  these  arms  enter  the  upper 
end  of  the  fine  Bay  of  Lisbon  (11$  miles  long  by  about  7 
broad),  and  the  Tagus  leaves  thi3  bay  in  the  form  of  a 
channel  4  A  miles  long  by  2  wide  (see  vol.  xiv.  p.  692), 
communicating  with  the  ocean,  but  having  unfortunately 
a  bar  at  its  mouth.  On  tho  north  side  of  this  channel 
stands  tho  city  of  Lisbon.  Only  slight  traces  arc  still  to 
be  found  of  tho  gold  for  which  the  Bands  of  the  Tagus 
were  anciently  celebrated. 

Tho  narrower  part  of  tho  Tagus  basin  lying  to  the 
eouth,  tho  tributaries  on  tho  left  bank  aro  almost  all  mire 
brooks,  most  of  which  dry  up  in  summer.  The  principal 
exception  i3  the  Rio  Zatas  or  Sorrnya,  which,  rising  in 
the  Serra  d'Ossa,  flows  westwards  across  tho  plateau  of 
Aleratejo,  and  joins  tho  Mar  do  Pedro.  Tho  principal 
tributaries  on  the  right  bank,  besides  the  Zezero,  are  tho 
Jarama,  descending  from  tho  tableland  of  New  Castilo  a 
littlo  btlow  Aranjuez,  the  Albcrcho  nnd  tho  Tietar,  which 
collect  their  head  waters  from  opposite  sides  of  tho  Sierra 
do  Credos,  and  the  Alagon,  from  tho  rough  and  broken 
country  between  the  Sierras  de  Credos  and  (lata. 

TAHITI  ARCHIPELAGO.  The  eastern  Polynesian 
island-group  generally  known  as  tho  Society  Inlands  (files 
de  bt  Socicte,  or  T<iili)  lies  between  MY  and  18°  Si  lat. 
and  1 18v  an.l  15.V  W.  long.,  and  stretches  for  nearly  200 
miles  in  a  north-west  and  south-oast  direction;  tho  total 
area  docs  not  exceed  Cr>0  square  miles,  of  which  GOO  fall  to 
Tahiti  alone.  To  the  east  ami  north-east  a  channel  of  only 
110  miles  in  breadth,  but  over  2000  fathoms  in  depth, 
eparates  this  group  from  the  great  chain  of  the  Ixnv  Islands, 
beyond  which  the  ocean  extends  unbroken  to  America.  To 
tho  west  as  far  as  Fiji — tho  main  islands  of  which  group  lio 
between  the  samo  degrees  of  latitude  as  those  of  Tahiti — 
there  arc  1 500  miles  of  opon  water.  About  300  miles  south- 
west lies  Cook's  Archipelago,  and  at  tho  same  distance  south 
aro  tho  Austral  Islands.  To  tho  north,  excepting  a  (ew 
coral  banks,  there  is  open  sea  to  Hawaii,  a  distance  of 
2G00  mile?. 

Tahiti  occupies  a  central  position  in  the  Pacific.  Sydney 
lies  about  3400  miles  to  the  west  and  San  Francisco  aliout 
as  far  to  the  north  north-east.  Honolulu,  Noumea,  and 
Auckland  aro  each  somewhere  about  2100  miles  away ; 
Panama  is  at  a  distance  of  -IG00  mile*. 

Tho  archipelago  consists  of  eleven  islands,  which  are 
divided  into  two  clusters — tho  Leeward  and  tho  Wind- 
ward Islands— by  a  clear  channel  of  00  miles  in  breadth. 
Tho  Leeward  Islands,  to  which  alone  the  name  of  Society 
Islands  was  given  by  Cook,  aro  Tubai  or  Motu-iti,  a  small 
Uninhabited  lagoon  island,  tho  mast  northern  of  the  whole 
archipelago;  Maupiti  or  Mau-rua — "Double  Mountain," 
tho  most  we-torn  ;  Bora-bora  (Bola-Bola  of  the  older 
navigators),  or  l'aarui ;  Tahaa ;  Raialea  or  Ulictea  (Boen- 
shea's Princessa),  the  largest  island  of  this  cluster,  and 
Hnahine,  which  approach  each  other  very  closely,  and  aro 
encircled  by  ono  reef.  To  tho  Windward  Islands  the 
Georgian  Islauds  of  the  early  missionaries,  belong  Maiaiti 
or  Tapamaim  (Wallis's  Sir  Charles  Saunders  Island  and 
Boenshea's  l'elada) ;  Morca  or  Eimeo  (Wallis's  Duke  of 
York  Lland  and  Boenshea's  San  Domingo);  Tahiti — Ccok's 
Otaheiti  (probably  Quiros's  Sagittaria ;  Wallis's  King 
Gcorgo'fl  Island,  Bougainville's  Nouvcllo  Cythcre,  and 
Boenshea's  Isla  d'Amat),  tho  most  southern  and  by  far 
the  largest  of  all  tho  islands;  Tetuara  or  Tetiaroa — "Tho 
Distant  Sea"  (IQuiros's  Fugitiva;  Bougainville's  Umaitia 
and  Boenshea's  Tres  Hermanos) ;  and  Matia  or  Maitea 
(JQuiros's  La  Dozana,  Wallis's  Oanaburg  Island,  Bougain-  | 


villo's  Boudoir  and  Pic  de  la  Bnudcnfse,  and  Boenshea's 
San  Cristoval),  which  is  by  a  degree  the  most  eastern  of  the 
archipelago.  Bellinghausen,  Scilly,  and  Lord  Howe  (Mopia) 
are  three  insignificant  clusters  of  coral  islets  to  the  north- 
west and  west,  and,  like  Tubai  and  Tetuara,  aro  atolls. 
Tho  length  of  the  Tetuara  reef  ring  is  about  six  miles ;  it 
bears  ten  palm-covered  islets,  of  which  several  aro  in 
habited,  and  has  ono  narrow  boat-passage  leading  into  the 
lagoon.  With  the  exception  just  named,  the  islands,  whi%h 
agree  very  closely  in  geological  structure,  aro  mountainqus, 
and  present  perhaps  tho  most  wonderful  example  of 
volcanic  rocks  to  bo  found  on  the  globe.  They  are  formed 
of  trachyte,  doleritc,  and  basalt.  Thero  are  raised  coral 
beds  high  up  the  mountains,  and  lava  occurs  in  a  variety 
of  forms,  even  in  solid  flows ;  but  all  active  volcanic 
agency  has  so  long  ceased  that  tho  craters  have  been 
almost  entirely  obliterated  by  denudation.  Hot  springs 
are  unknown,  and  earthquakes  aro  Blight  and  rare. 
Nevertheless,  under  somo  of  these  flows  remains  of  plant3 
and  insects  of  species  now  living  in  tho  islands  have  been 
found, — a  proof  that  tho  formation  as  well  as  the  denuda- 
tion of  the  country  is,  geologically  speaking,  recent.  In 
profile  tho  islands  are  rugged.  A  high  mountain,  usually 
with  very  steep  peaks,  forms  the  centre,  if  not  the  whole 
island  ;  ou  all  sides  steep  ridge*  descend  to  the  be  a,  or, 
as  is  oftener  the  case,  to  a  considerable  belt  of  flat  land. 
Tbeso  mountains,  excepting  some  stony  crags  and  clitic, 
are  clothed  with  dense  forest,  the  soil  being  exceptionally 
fertile.  All  voyagers  agree  that  for  varied  beauty  of  form 
and  colour  the  Society  Islands  are  unsurpassed  in  the 
Pacific.  Innunieiablo  rill-1,  fed  by  the  fleeting  clouds 
which  circlo  round  the  high  lands,  gather  iu  lovely  streams, 
and,  after  heavy  rains,  torrents  precipitate  tkmnselves  in 
grand  cascades  from  the  mountain  cliils  —  a  feature  so 
striking  as  to  have  attracted  tho  attention  of  all  voyagers, 
from  Wullis  downwards.  Round  most  of  the  islands  thero 
is  a  luxuriant  coral  growth  ;  but,  as  tho  reefs  lie  at  no 
great  distance,  and  follow  the  lino  of  the  coast,  the  inter- 
island  channels  aro  safer  than  those  of  the  neighbouring 
Tuamotus,  which  exhibit  tho  atoll  formation  in  perhaps 
its  fullest  development,  and  in  consequence-  have  been 
justly  called  tho  "  Low  "  or  "  Dangerous  Archipelago." 
Maitea,  which  rises  from  tho  sea  as  an  exceedingly  abrupt 
cone,  and  Tapamanu  appear  to  be  the  only  inlands  which 
have  not  their  fringing  nnd  more  or  less  completely 
encircling  barrier-reefs.1  Tho  coasts  ore  fairly  iu.lenteel, 
and,  protected  by  these  reefs,  which  often  support  a  chain 
of  green  islets,  afford  many  good  harbours  and  safe 
anchorages.  In  this  respect  the  Society  Islands  bavo 
tho  advantage  of  most  of  the  Polynesian  groups. 

The  islaud  of  Tahiti,  in  shape  not  unlike  the  figuie  8,  has 
a  total  length  of  ">5  miles,  a  coast-line  of  120,  and  a  super- 
ficial area  of  COO  square  miles.  It  is  divided  into  two 
distinct  portion*  by  a  short  isthmus  (Isthmus  de  Taravao) 
less  than  a  mile  in  width,  and  nowhere  more  than  50  feet 
above  sea-level.  Tho  southern,  tho  lvcuinsula  of  Tairobu, 
or  Tahiti-iti  (Littlo  Tahiti),  alone  ns  largo  as  Raiatea 
(after  Tahiti  tho  most  important  island  of  tho  group), 
measure;?  12  miles  in  length  by  6  mile3  in  breadth  ;  while 
the  northern,  the  circular  main  island  of  Porionuu,  or 
Tahiti-uni  (Great  Tahiti),  has  a  length  of  23  miles  and  a 
width  of  20.  Tho  wholo  island  is  mountainous.  A  little 
to  the  north-west  of  tho  centre  of  Great  Tahiti  tho  Society 
Islands  attain  their  greatest  altitude.  Thero  tho  double- 
peaked  Orohena  rises  to  7340  feet,  and  Aorai,  iu  rival, 
is  only  a  few  hundred  feet  lower.  Little  Tahiti  cannot 
boast  of  such  mountains,  but  its  tower-like  peaks  aro  very 
striking.  The  flat  land  of  the  Tahitian  coast,  extending 
to  a  width  of  several  miles — with  iu  chain  of  villages,  its 
1  Darwin,  Structure  of  CoraUUv'i.  Londou,  1841 
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fertile  gardens,  and  its  belt  of  pftluis,  sometimes  intersected 
by  stream-fed  valleys  which  open  on  the  sea  shore— forms 
a  most  pleasing  foreground  to  the  grand  amphitheatre-like 
nrr-untain  ranges.  A  good  road  surrounds  the  entire 
island,  which  ia  divided  into  eighteen  districts,  each  under 
3  chief  and  a  municipal  council  of  which  he  is  president. 
A  railroad  is  in  contemplation.  By  the  hut  census  the 
population  of  the  entire  island  was  9194,  one-eighth  being 
French  and  foreigners.  Tho  majority  of  the  natives  pro- 
fess the  Protestant  religion.1 

The  extreme  north  of  tho  island  is  formed  by  Point  Venus,  to 
th*  east  of  which  lie*  tho  Bay  of  Matavai,  and  seme,  wiles  still 
firther  east  Papeete,  tho  European  town  and  the  seat  of  govern- 
ment '  Tho  beautiful  harbour,  of  lair  siza  and  depth,  is  entered  by 
t«o  passages  in  the  reef,  Papeete  to  the  north,  7  fathoms  in  depth, 
>ud  Taunoa  to  the  east,  the  wider  and  morn  convenient,  though 
slullower.  The  town,  in  IfiSl,  had  a  population  of  32-24,  half  of 
whom  were  French  or  French  lialf-ca.stes,  but  at  kast  a  dozen 
ditfereat  nations  were  represented  by  tho  e>0O  whit.*.  The  little 
city  is  decidedly  French  in  character.  •  "  Papeete  is  the  emporium 
of  trade  for  tho'produela  of  the  South  Sea  Islauds  east  of  1G0"  E. 
h':in'.-.  Small  schooners  of  from  2D  to  r.O  tons  burden  bring  the 
produce  of  the  various  groups  to  Tahiti,  whence  they  ore  shipped 
direct  for  Europe,  eitherby  Cape  Horn  or  the  Ope  of  Good  Hop..., 
according  to  tho  season  of  the  ve.<r.  These  sehooue:-s,  of  which 
abcui  twenty  tiy  the  Tahitian  "flag,  take  back  portions  or  the 
earjie-i  of  vessels  arriving  from  Europe  tor  sab'  or  barter  amount 
the  islanUs.  The  chief  exports  are  cocoa-nuts,  mother-of-pearl, 
Cr'.:oa,  *nd  some  auger,  mainly  to  England  arc'.  Germany,  very 
litt! a  to  Franc..;  and  oranges,  trepang  (for  China),  and  edible 
fungus  to  California."'  Many  whalers  formerly  vjsiuU  Papeete 
harbour,  but  for  some  years  there  baa  been  a  steady  diminution 
in  their  number.  In  1S43  forty-eight  called  there,  in  1 500  five, 
and  none  in  15.74.  Commerce  Las  also  in  other  respects  decreased. 
Thro*  sugar-nulls  »ith  distilleries  attached,  two  .cotton  manu- 
factories, "and  a  manufactory  of  cocoa-nut  fibre  were  at  work  in 
1S"£  'Oranges  and  vanilla  are  profitably  grown.  The  timber  cf 
tin  country  U  hardly  used,  great  quantities  of  California!!  pine 
bcisg  imported.  Oxen  and  hogs  are  reared.  The  ai  tiiieiaJ  culture 
of  tho  pearl  oyster  is  beginning  to  be  discusses!,  but  the  pearl  of 
tho  Society  Islands  are  not  to  be  compared  in  number  or  quality 
to  tb.«e  of  the  Tuamotus.  A  good  deal  of  trading  in  fruit,  fibre, 
the)],  k".,  is  carried  on  with  the  native*,  but  still  mainly  by  barter. 
The  competition  of  the  Chinese  immigrants,  of  whom  in  ls$fl  there 
were  already  400  on  Tahiti  and  Eimeo,  is  beginning  to  be  keenly 
felt.  The  importation  of  "  labour,''  chiefly  for  the  plantation-,  frr.ni 
other  Polynesian  islands  was  placed  under  Government  control  in 
The  Tauitiana  themselves  prefer  handicrafts  to  agrku'.tural 
werk.  and  many  are  employed  as  artisan*  by  European  ins-tors, 
who  and  rhrru  as  handy  and  industrious  as  their  own  countrymen, 
hat  for  domestic  service  they  show  no  aptitude.  Papeete  is  in 
direct  sailing  communication  with  San  Francisco,  and  with  Sydney 
be  a  Govcrnwen:  steamer  which  calls  every  five  in'  nths;  also  with 
frjD'-e  by  Bordeaux  steamers  which  touch  oh  their  way  to 
Jf^tnea.* 

CUmrttt.—  Th<-  seasons  are  not  well  defined.  Damp  is  excessive ; 
:>>:•  is  little  variation  in  the  weather,  which,  though  hot,  is  never- 
theless not  depressing,  and  the  climate  for  tho  tropica  must  be 
re: , I.Ted  remarkably  healthy.  The  rainfall  is  larg-st  between 
lie  ember  and  April,' bet  there  is  so  mueh  at  other  times  of  the 
rear  ,I*o  that  these  mouths  hardly  deserve  tho  name  of  the  rniriy 
-  non.  During  this  period  north-west  winds  are  frequent,  en- 
timing  at  times  for  weeks,  and  "here  are  thun.li  riif-niis  and 
tatriipes,  though  they  are  not  nearly  *•)  'ch  stru-ctiye  as  in  pome 
in.;  neighbouring  islands.  During  tho  eight  eliioT  and  cooler 
rc-utrm  south-east  winds  (com spondiuij  with  the  trade*;  prevail, 
e  ate-  souther!)-  winds  •.vhidi  bring  rain,  and  ev.-u  w-.-sf.-rly 
are  not  uufrequcnt.  Tho  !•.;  .  ti  t  "n 1 tuic  kr  tb  .  y.-ar 
is  F.  ;  niaximum  M',  miniiiuim  tl'..5.  Tho  avrage  rainfall 
been  December  to  March  (1  months  is  20  inch.  * ;  f  rom  April  to 
November  (8  months),  10  inches.  The  above  ol  ,  nations  apply 
to  the  coast  only. 

Fauna.— Neither  tho'ioologv  nor  the  botany  of  tho  archipelago 
has  been  thoroughly  investigated.  Mammalian*,  as  in"  other  Poly- 
nesian islands,  are  restricted  to  a  f .  w  a; -.erics  of  hats  (mostly  of 
the*  gen  a*  Ptoopus),  rats,  and  mire,  nr-uo  of  tloru  peculiar.-  Of 
domestic  animals,  the  pig  and  the  dog— the  foimer  a  small  breed 
which  quickly  disappeared  before  the  stronger  European  strains- 
plentiful  even  in  WalUs's  days.-  The  ornithology  is  very 
compared  with  that  of  the  Western  Pacific ;  and,  in  marked 
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*  Tb«  best  chart  of  Tahiti  l»  that  publlsbeu  by  the  French  Government  In  1*7(1, 
ail  eorTtcted  dpiro  to  1**1.    Mere*  la  r'.tcp  cn  the  same  "Sieet. 
«  WoIUee,  Auttra'aiia,  Londnn.  ItcM. 

»  Tor  fulier  suarucs,  see  .Vc(,«i  Cdcnialo,  Vum,  ISM.  vol.  U. 


contrast  to  the  Isolated  Hawaiian  archipelago,  the  Society  Islnnda 
poastsa  no  peculiar  genera  and  but  few-  peculiar  species.  They 
claim,  however,  a  thiush,  Ecvcral  email  parrots  of  great  beauty, 
doves,  pigeons,  rail*,  and  a  sandpiper.  Of  this  sandpiper,  Trinya 
UntopUra,  which,  with  many  of  the  bird?  here  mentioned,  was  dis- 
covered as  far  back  as  Cook's  stay  in  the  islands,  only  one  specimen 
(now  in  the  Leyden  museum)  is  known  to  exist;  and  of  the  rest, 
their  range  being  often  limited  to  one  portion  of  a  small  island, 
several  species  ere  (through  the  increase  in  the  number  of  cats, 
kc.)  threatened  with  extermination.  A  jungle-fowl  {var.  of  Coitus 
bankica)  is  found  in  the  mountains,  but  as  domesticated  fowls  were 
abundant,  even  when  Tahiti  was  first  discovered  by  Europeans, 
these  wild  birds  aro  doubtless  the  offspring  of  tame  birds,  probably 
imported  with  the  piers  and  dogs  by  Malay  vessels.  There  are 
no  peculiar  reptiles,  and  batrnchian*  arc  entirely  wanting.  The 
lagoons  anarm  with  tkh  of  many  species.  Insects  are  poor  in 
sjHicici,  though  some  of  them  are  indigenous.  Crustaceans  and 
molluscs,  on  the  other  hand,  are  well  represented  ;  worms,  echino- 
derma,  and  corals  comparatively  poorly.  A  noteworthy  feature  of 
Tahitian  conchology  is  tho  number  of  peculiar  species  belonging  to 
the  genus  Fartuh,  almost  every  valley  being  the  habitat  of  a  dis- 
tinct form.4 

Flora.— This,  though  luxuriant,  is  not  very  rich.  Like  the  /oology, 
it  is  much  poorer  than  that  of  the  more  western  groups  of  the  Pacific. 
M'-U-osxUr:>»,  itc1«st<ma,  and  --fracui  are  the  only  links  which  this 
typically  Polynesian  region  bus  retained  to  join  it  to  Austtalia. 
Four  genera  aro  peculiar,  of  which  three  are  claimed  by  the  Com- 
positm  aud  Li  Ur.a'-f/r,  orders  characteristic  of  Hawaii.  It  is  rich 
in  trees,  shrubs,  and  hardwood  plants,  poor  in  the  smaller  under- 
growth. Oiebids,  including  some  beautiful  species,  and  ferns  trc 
abundant;  but,  here  at  in  Polynesia  generally,  KnUi<;-m  is  tho 
order  best  represented.  Remarkable  are-  the  banana  thicket*,  which, 
chjellv  on  Tahiti,  gTow  at  an  altitude  of  from  3000  to  .V.'OO  feet. 
Along  tho  (.bore— in  some  places  almost  to  the  extinction  of  all 
native  growth— manv  exotics  have  established  themselves;  and  a 
great  variety  of  friiit-hearii.tr  and  other  useful  trees  have  been 
successfully  introduced  into  most  nf  thn  islands.8 

Inhabitants.  —The  Tahitians  are  a  typical  Polynesian  race,  closely, 
connected  physically  with  the  Marque.saua  and  Karotoiigana,  but 
widely  divided  from  'hem  in  manv  of  their  ov-toma.    The  dialect*, 
also,  of  the  three  groups  are  iillcient,  the  Tahitian  being  perhaps 
tho  softest  in  all  Oceania.    Tha  women  rank  with  the  most  beauti- 
ful of  the  Pacific,  though  the  accounts  given  of  them  by  early 
voyagers  are  much  exaggerated  ;  and  for  g-.-n.-ral  sytnmotry  of  form 
the  peotde  arc  unsurpassed  by  any  race  in  the  world.     Even  now 
in  it*  <Jt  cadence.,  after  generations  of  drunkenness  and  European 
diseas:-  and  vi-.-,  vrafte<l  on  inborn  indolwe  and  licellt'oiuness, 
many  tall  and  rolc.ut  people  (C  feet  and  even  upwards  in  height1, 
are  to  be  funnel.     The  women,  as  a  rule,  arc  small  in  pr<  portion  to 
the  men.    Men  and  women  of  pood  birth  can  generally  be  dis- 
tinguished by  their  height  and  iairnc-- *,  and  often,  eveu  in  .  arly 
ag  -,  by  their  enormous  corpuh-uce.    The  thin  varies  from  a  very 
light  olive  to  a  full  dark  brown.    The  wavy  or  curly  hair  and  the 
expressive  eyes  arq  black,  or  nearly  so;  tho  mouth  is  lar.ee,  but 
w.-11-shar.cd 'and  «.-t  rith  beautiful  teeth  ;  the  no.so  broad  H\>nti  .rly 
tii'.teue.f  in   infancy  by  artificial    means);  and  the  chin  wt-il 
eie'.ebqM'd.    So  long  V.  J  tic  native,  costume,  was  retained,  the  f  'oofei, 
an  obiei;g  pi.-co  of  bark  cloth  with  a  hole  in  its  cc:.tie  for  the 
hea  l,  cud  the  pant,  a  plain  piece  of  cloth  round  the  loin.*,  were 
worn  alike  Iv  men  and  women  of  the  higher  cla-.s-a.    Mm  of  all 
ranks-  wore,  with  or  without  these,  tho  w.tro,  or  T  bandage.  «-Tho 
women  cone-  ale  I  their  breasts  ox  ept  in  the  company  of  their 
suierior.s,  when  etiquette  .kmai  ded  that  inferiors  of  both  sexes 
sliuu'i  1  uncover  the  ui.|.-c  part  of  the  houv.l  The  chiefs  wote  short 
fe-ether  choiks,  not  unlike  those  of  tho  IUwatians,  and  beantiful 
MMiiiciienlar  brea*tplat.-».  dexterously  interwoven  with  the  black 
phmaue  of  the  fri  -.-.tc  bird,  with  itimi-r.ii  ft  it  hers,  and  with  shaj-ks 
le  rb  ;  ako  mo-t  'hi,  rate  spe.  ial  dresses  as  a  sign  of  inonrnir.g. 
The  t-riesta  had  strung.-  .  yliudricai  ha;s,  made  of  wicker- work  and 
over  a  yard  in  height. '  CliTUii.rUwu,  and  in  both  fc  tj  tattoriii.g, 
were  gJiitially  )>ta  tis.-d,  snd  much  significance  wasattaohod  to  some 
of  the  marks.    The  houses  (tsarc)  were  long,  low,  and  open  at  the 
waes.    Household  utensils  were  fow—  plain  round  wooib  n  <li.-hes, 
sometimes  on  legs,  cocoa-nut  shells, •baskets,  ic.«  Low  stools  and 
head-rests  wero  toe  1.    Pottery  being  unknown,  all  food  >vas  baked 
in  the."  native  oven  "  or  roaU>  d  over  the  fire.  ..Their  chic!  musical 
instruments  were  the  ur.se. flute  (Wro)-»-often  used  as  the-  aeeomnaui- 
ment  cf  song- ami  the  druru  (/ -fin).  •  'Of  the  hitter,  those  kept  in 
the  mine (i  were  hucc  elaborately  'carved  holh.w  cylinders  of  wood, 
the  upper  end  of  w!;ich  waa'covcied  with  sharks'  skin/  .Coneh- 
shells  ((,).•)  were  also  used*   Tahitian  stone  adzes,  which  are  greatly 
inferior  in  finish  to  those  of  the  Hcrv-y  Islands,  are.  like  the  adzes 
of  eastern  Polynesia  in  general,  distinguish.'  I  from  the  se  of  western 
Polynesia  by  their  triangular  section  and  adaptation  to  a  socket. 

«  Fln*h  »n.t  Hartlaub.  Favua  Cntrtl.P^uCfri,  Hollo,  1-tJ. 
»  I'c  Ci'tiUo.  l:lu,tratU,<ut  Flerx  l«>u:«r»n  M> ■■»  Pactfo.  I'*-"",  tests 
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me  cruris. 

Tahitians  were  good  fishermen  and  bold  teamen, 
by  the  stars,  of  which  they  distinguished  many 
The  land  was  carefully  tended  and  the  fields  well  irr 


Slings  rore-perhaps  the  favourite  weapons  of  the  Tahitians ;  they 
had  also  plain  spears  expanding  into  a  wide  blade,  and  clubs.  The 
boa  and  arrow  seem  only  to  hare  been  used  in  certain  ceremonial 
games  (isa).  Their  canoes  (*aa),'from  20  to  70  feet  in  length,  were 
double  or  single,  and  provided  with  sail  and  outriggers.  They 
were  not  well  finished,  but  the  high  curved  sterns,  rising  sometimes 
to  a  height  of  SO  feet,  of  those  destined  to  carry  tho  images  of 
their  soda,  were  carved  with  strange  figures  and  hung  with  feathers.1 
Cannibalism  is  unknown  iu  the  Society  Island.*,  though  some  cere- 
moniea  which  were  performed  iu  connexion  with  human  sacrifices 
may  possibly  be  survivals  of  this  practice.  The  staple  food  of  the 
islanders  consisted  of  the  bread-fruit,  the  taro-root,  the  yam,  the 
sweet  potato,  and  in  some  districts  the  wild  plantain  (/«');  but 
they  also  ate  much  fish  (the  turtle  was  considered  sacred  food),  as 
well  as  pigs  and  dogs,  though  of  the  latter,  as  pets,  the  women  were 
ao  fond  as  to  suckle  the  puppies  somotimcs  even  to  the  exclusion  of 
their  own  children.  Po/xn  was  a  favourite  dish  made  or  bananas 
and  cocoa-nut  Kava  (a in),  which  was  prepared  in  the  usual  Poly- 
nesian manner,  w  a*  drunk,  but  in  moderate  quantities  and  only  by 
the  chiefs. 

They  steered 
constellations. 

»  carefully  tende'd  and  the  fields  well  irrigated.  Three 
great  cla&ses  wero  recognized :— <1)  tho  huiari,  of  divine  origin, 
which  included  only  the  suzerain  (arirai),  who  bore  a  semi-sacred 
as  well  as  a  political  character,  and  the  reigning  chiefs  of  districts ; 

(2)  the  bueraatira,  proprietors  and  cultivators  of  inherited  land, 
who  aUo  built  canoes,  made  arms,  kc ;  to  these  two  classes  also 
belonged  the  priests  {tahora),  .who  were  medieine-men  as  well  ; 

(3)  the  manahune,  fishers,  artisans,  ice,  and  slaves  (titi).  As  wars 
and  infanticide  depopulated  the  island  this  class  gradually  acquired 
land  and  with  it  certain  privileges.  Rank  is  hereditary  and  de- 
termined by  primogeniture,  not  necessarily  in  the  male  line.  The 
firstborn  of  an  arirai  received  at  birth  tho  title  of  otu;  the  father, 
who  was  the  first  to  pay  homage  to  his  own  child,  then  abdicated, 
and  henceforth  took  up  the  position  of  regent  It  is  easy  to  see 
that,  while  this  custom  tended  to  keep  honours  within  a  family, 
it  may  have  encouraged  the  practice  of  infanticide,  which  was 
common  in  all  grades  of  society  when  Tahiti  wss  first  visited  by 
Europeans.  The  age  at  which  the  otu"s  authority  became  real 
varied  according  to  his  o«n  abilities  and  the  will  of  his  subjects. 
Though  arbitrary,  the  power  of  the  arirai  was  limited  by  the 
power  of  his  vassals,  trie  district  chiefs  (raatiras),  who  "ruled 
absolutely  over  their  respective  districts,  end  who  might  be  of  as 
good  blood  as  tho  arirai  himself.  The  arirai  had  a  councillor, 
but  was  alone  responsible  for  any  act.  The  bi-insuhr  form  of 
Tahiti  promoted  the  independence  of  the  chiefs,  and  war  was  rarelv 
declared  or  an  army  or  licet  despatched  without  the  raatins  being 
first  summoned  to  council.  Without  their  favour  nothing  could  be 
accomplished,  for  their  [lower  over  their  own  people  was  absolute. 
The  form  of  government  was  thus  strictly  feudal  in  character,  but 
it  gradually  centraliznl  into  a  monarchy,  which,  in  the  person  of 
Pomare  II.,  tho  English  missionaries  greatly  helped  to  regulate 
and  strengthen.  The  arirai  scut  his  commands  by  a  messenger 
(vw)  whose  credentials  were  a  tuft  of  cocoa-nut  film.  This  tuft 
was  returned  intact  ai  a  fign  of  assent  or  torn  in  token  of  refusal. 
After  the  chief  the  wife  ranked  first,  and  then  his  brother.  The 
ariini  was  carried  on  tho  shoulders  of  his  subjects,  and  chiefs  were 
not  allowed  to  feed  themselves.  Women  always  ata  apart  Their 
place.1)  of  worship  {marai) — national,  local,  or  private — were  square 
tree-surrounded  enclosures.  They  each  had  a  single  entrance,  and 
contained  several  small  courts,  within  which  were  houses  for  the 
imuges  and  attendant  priests.  A  pyramidal  stone  structure,  on 
which  were  the  actual  altars,  stood  at  the  further  end  of  the  square. 
Tho  marais  were  also  used  as  places  of  sepulture  of  chiefs,  whoso 
embalmed  bodies,  after  being  exposed  for  a  time,  were  buried  in  a 
crouching  position.  Their  skulls,  however,  were  kept  in  the  houses 
of  their  nearest  relations.  In  the  great  marai  at  Atahura  tho  stone 
structure  was  270  feet  long.  94  feet  wide,  and  60  feet  high,  and  its 
summit  was  reached  by  a  llight  of  steps,  built  of  hewn  coral  and 
basalt  Sacrificial  offerings,  including  human  sacrifices,  formed  a 
prominent  part  of  Tahitian  worship.  An  eye  of  the  victim  was 
offered  to  the  arirai,  and  placed  within  his  mouth  by  the  officiating 
priest  Every  household  possessed  its  own  guardian  spirits  (tii), 
but  there  were  several  superior  divinities,  of  which,  at  the  begin- 
ning of  this  century,  Ore  was  tho  most  venerated.  The  images, 
which  are  loss  remarkable  than  thoto  of  Hawaii,  were  rough  repre- 
sentations of  the  human  form  carved  in  wood.  Some  were  covered 
from  head  to  foot  with  small  human  figures  cut  in  relief;  others 
were  mere  sticks  clothed  with  feathers.  The  areoi,  a  licentious 
association  of  strolling  players,  men  and  women,  which  numbered 
among  its  ranks  tho  iiighcst  chiefs,  and  practised  infanticide,  was 
a  apocial  feature  of  Tahitian  society. 

The  Tahitians  are  light-hearted,  frivolous,  courteous,  and  genor- 


oua;  but  with  these  traits  are  blended  deceit,  irritability,  and 
cruelty,  which  formerly  reached  an  unexampled  degree  of  savage 
brutality.  Their  notions  of  morality  were  never,  according  to  our 
ideas,  very  precise ;  and  their  customs,  such  as  the  tayo,  or  exchange 
of  name  with  the  rights  which  it  carried  over  the  wife  of  tho  giver 
of  the  name  and  all  her  female  relations,"  seemed  to  the  earlier 
European  observer  strangely  revolting.  It  would  appear,  however, 
that  with  the  introduction  of  the  vices  of  civilization  such  limita- 
tions as  their  primitive  morality  recognized  have  disappeared  and 
all  self-respect  has  been  lost  Especially  characteristic  wore  the 
elaborate  costume-donees  (Keivat)  performed  by  women.  Besides 
dancing,  the  singing  of  songs  (pdu),  and  tho  recitation  of  historical 
and  mythical  ballads  (uiiu),  the  natives  had  also  a  variety  of  sports 
and  games.  During  the  periodical  seasons  of  rejoicing  wrestling 
(viaona\  boxing  (tnoto),  and  spear-throwing  (cm)  porta)  matches, 
with  foot  and  canoe-races,  were  held ;  also  sham  fights  and  nava' 
reviews.  They  had  several  games  in  which  a  ball  was  used,— one, 
apai,  not  unliko  our  bandy,  while  another,  tviraa  (played  chiefly 
by  women),  wss  a  kind  of  football;  but  surf-swimming  (faakce, 
was  pcrlups  tho  most  favourite  sport  with  both  sexes.  Kites  were 
known.    Cook-fighting  {/aatitoraamoa)  wsb  much  practised. 

Discovery  and  Exploration.—  There  is  little  doubt  that  the  main- 
island  and  some  other  members  of  the  gronp  Were  visited  by  tho 
Spaniard  Pedro  Fernandez  de  Quiros  in  February  1607.  They  wtrw 
rediscovered  in  June  1767  by  Wallis  in  the  "Dolphin,"  who  took 
nominal  possession  of  Tahiti  for  George  III.  and  named  it  after  him. 
In  the  following  year  Bougainville  visited  Tahiti,  claimed  it  as' 
French,  and  called  it  La  Nouvelle  Cythiro.  With  Tetuara  fcalled 
by  him  Umaitia)  and  Eimeo  it  makes  up  the  Arehipel  de  Bourbon  of 
his  most  inaccurate  chart  Almost  all  we  know 'of  the  early  state 
of  the  islands  is,  however,  due  to  Captain  Cook's  visits  in  1769, 
1773, 1774,  and  1777.  The  name  of  Society  Islands  wss  givon  to  the 
Leeward  group  on  his  first  voyage  in  honour  of  tho  Royal  Society. 
In  1774  lahiti  .was  also  visited  by  two  Spanish  vessels,  which  left 
two  priests,  who  remained  for  ten  months  on  the  islaud.  The 
Spaniards  named  it  Isla  d'Amat.  The  islands  were  again  visited 
in  1783  by  the  "Ladv  Penrhyn."  Bligh  in  the  "Bounty"  spent 
five  montlis  on. the  island  in  tho  same  year,  and  it  was  revisited  by 
that  ship  after  tho  famous  mutiny.  At  this  time  the  leading  chief 
was  Pomare,  whose  family  had  been  pre-eminent  in  tho  island  for 
more  than  a  century.  Aided  by  sixteen  of  the  "  Bounty  "  mutineers, 
and  armed  with  guns  procured  from.  Bligh  and  a  Swedish  vessel. 
Pomare  greatly  strengthened  his  power  and  brought  to  a  t 
close  a  long  struggle  with  Eimeo.  In  1791  the  "  Paudoia 
off  fourteen  of  the  "  Bounty  "  mutineers,  and  from  this  time  forward 
visits  were  frequent 

Missions.—  The  attempt  of  the  Spaniards  in  1774  was  followed 
by  the  settlement  of  twenty-five  persons  brought  in  1797  by  the 
missionary  ship  "Duff."  I'hough  befriended  by  Pomare  I.  (who 
lived  till  1805),  they  had  many  difficulties,  especially  from  the 
constant  wars,  and  ot  hegih  they  fled  with  Pomare  11.  to  Eimeo 
and  ultimately  to  New  South  Wales,  returning  in  1812  when 
Pomare  renounced  heathenism.  In  1815  he  regained  his  power  in 
Tahiti.  For  a  time  tho  missionaries  made  good  progress, — a  print, 
ing  press  was  established  (1817),  and  coffee,  cotton,  and  sugar  werr 
planted  (1510);  but  soon  there  came  a  serious  relapse  into  heathen 
practices  and  immorality.  Pomare  II.  died  of  drink  in  1824. 
His  successor  Pomare  III.  died  in  1?27,  and  was  succeeded  by  his 
half-sister  Aitnata,  the  unfortunate  "Queen  Pomare."  In  1828  a 
new  fanatical  sect,  the  "  Maroaia,"  arose,  which  gave  much  trouble 
to  tho  missions  and  whose  influence  is  still  felt.  The  leader  pro- 
claimed that  he  was  Jesus  Christ,  and  promised  to  bis  followers  « 
sensual  paradise. 

French  Annexation.— In  1886  the  French  Catholic  missionaries 
in  Mangarova  attempted  to  open  a  mission  in  Tahiti.  Queer* 
Pomare,  advised  by  the  English  missionary  and  consul  Pritchard 
refused  her  consent,  and  removed  by  force  two  priests  who  bad 
surreptitiously  I 


and  to  whom  many  of  the  opposition  party 
in  the  state  had  rallied..  In  1 838  a  French  frigate  appeared,  under 
tho  command  of  M.  Du  Pctit-Thouars,  and  extorted  from  Pomare 
the  right  of  settlement  for  Frenchmen  of  every  profession.  Other 
acts  of  interference  followed,  and  at  length,  in  1842,  Admiral  da 
Petit-Thouars  procured  the  signature  of  a  document  placing  the 
island*  under  French  protection,  the  authority  of  tbo  qneen  and 
chiefs  being  expressly  reserved.  In  1843  Petit-Thouars  reappeared, 
and,  alleging  that  the  treaty  of  1842  had  not  been  duly  carried  out, 
deposed  tho  queen  and  took  possession  of  the  islands.  His  high- 
handed action  was  not  countenanced  by  the  French  Government, 
but,  while  it  professed  not  to  sanction  the  annexation,  it  did  not 
retrace  the  steps  taken.  Two  years  were  spent  in  reducing  the 
party  in  the  islands  opposed  to  French  rale  ;  an  attempt  to  cocquer 
the  western  islands  failed  ;  and  at  length,  by  agreement  with  Eng- 
land, France  promised  to  return  to  the  plan  of  a  protectorate  and 
leave  the  western  islands  to  their  rightful  owners.  The  London 
missionaries  were  replaced  by  French  Frolostanta,  but  neither  tbejt 
nor  the  priests  have  been  very  successful,  possibly  because  French. 
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Tahiti,  including  Eimeo,  m  proclaimed  a  French  colony.  It  U 
the  residence  of  the  governor-general  of  the  French  dependencies 
in  the  Pacific. 

UUraturt— The  followtof  Ust  Includes  the  books  which  seem  mo  it  to  de- 
eerra  mention:  Hswkssworihs  Pvjrog*,  especially  Watliss  Vnyage,  H.sl.S. 
"Dolphin."  In  vol.  L,  London,  17T1  ;  Cooks  Tkrtt  Yoyaatt,  with  Fontcr  i  account 
of  the  second  voyage ;  Freyclncl,  rcyope  it  la  Ccqvillt,  and  Leuon  s  account 
of  lb*  aim*  »oy  ago,  Paris,  188» ;  Bennett,  mall*/  Vc-pagt,  London,  I  MO,  For 
manner*  and  euatomt  of  the  aatleee.  see  Cook,  Duff,  Ems.  For  modern  statistics, 
ace  De>rT»i.  La  Tahilt,  Parts,  IMS;  IVoUm  CM»*ialt$,  Pail*.  INK,  to).  IL  For 
tl  .e  earljr  history  of  ths  islands,  see  ElUa,  Pvlfnttian  Riuartkei.  London,  183} ; 
VinotndooDumoulln  snd  Deaicra*,  Asa  TVtfrf,  Ham,  1*44.  For  mission  history, 
see  Fosvi^e «/  r As  London,  17W;  Ellis ;  WUhama,  UUtionary  Lnlcryru*  as 
Ms  South  Sea  Iilandt,  London,  1839.  '  For  the  French  occasalton,  sse  Moerenhoal, 
Y°f*t*  au-r  tltt  du  QrmA  Ociam,  Paris,  1 811 ;  Vtoccadoa-DamoaUu  sad  DesgTas  \ 
Prilchsrd,  fclfnttlax  Keminitancu,  London,  IBM.  (A.  T.  H.) 

TAIWAN.    See  Formosa. 

TAJAK,  Tajik,  or  Tausik,  a  term  originally  occurring  in 
the  Pahlavi  writings,  and  explained  to  mean,  first,  the  Arabs 
in  genera],  then  their  descendants  born  in  Persia  and  else- 
where out  of  Arabia,  and,  lastly,  the  Persians  in  general  and 
their  descendants  born  in  Turkestan  and  elsewhere  out  of 
Persia.  Tajak  has  thus  come  to  be  the  collective  name 
of  all  communities  of  Iranian  stock  and  Persian  speech, 
wherever  found  in  Central  Asia.  These  are  co-oxtensivo 
with  the  former  eastward  and  northward  limits  of  the 
Persian  empire ;  but,  since  the  ascendency  of  the  Turki 
races,  they  have  become  the  subject  element  in  Turkestan, 
Afghanistan,  Bokhara,  Khiva,  Kashgaria,  while  still  politi- 
cally dominant  in  Badakhsh&n,  Wakhan,  Darwaz,  Kost, 
and  Karateghin,  In  most  of  these  places  the  Tajaks,  with 
the  kindred  Galchas,  seem  to  form  the  bulk  of  tho  popula- 
tion, the  distinction  being  that  Tajah  is  applied  rather  to 
the  settled  and  more  civilized  lowlanders  of  modern  Persian 
speech,  Galcha  to  the  ruder  highlanders  of  Ferghana, 
Kohistan,  Wakhan,  <fcc,  who  speak  either  archaic  forms  of 
Persian  or  dialects  intermediate  between  the  Iranian  and 
Sanskritic  (Indian)  branches  of  the  Aryan  linguistic  family. 
The  Tajaks  are  thus  a  settled  Iranian  people,  agriculturists 
in  the  country,  traders  and  artisans  in  the  towns,  and  are 
essentially  "Parsivan,"  that  is,  men  of  Persian  speech, — this 
term,  however,  being  more  specially  applied  to  those  of 
Afghanistan.  But,  although  mainly  of  Iranian  stock,  with 
light  complexion  and  regular  features,  the  Tajaks  claim 
Arab  descent,  regarding  the  district  about  BaghdAd  as  their 
primeval  home,  and  considering  themselves  the  descendants 
of  the  Arabs  who  overran  Central  Asia  in  tho  first  century 
of  the  Flight.  At  the  same  time,  "  it  is  evident  that  the 
inhabitants  of  the  greater  part  of  this  region  (Central  Asia) 
must  from  an  early  period  have  come  in  contact  with  tho 
successive  waves  of  Turkish  (Turki)  and  even  Mongol 
population  which  broke  over  them  ;  accordingly  wo  find 
that,  although  the  type  is  essentially  Iranian,  it  has  under- 
gone a  certain  modification,  .  .  .  face,  though  obviously 
Persian,  is  more  oblong  than  that  of  the  Turk,  more  or  less 
heavy  cheeks,  thick  nose,  large  mouth,  wide  forehead,  .  .  . 
middle  height,  powerful  frame,  and  broad  shoulders,  .  .  . 
dark  hair,  but  among  the  Galchas  a  few  fair  people  aro 
found  "  (Capt.  J.  M.  Trotter,  Bokhdra,  p.  169).  The  term 
Tajak  mast  also  bo  distinguished  from  Sarte,  the  latter 
simply  meaning  "trader"  or  "shopkeeper,"  and  being 
applied  indiscriminately  to  the  settled  as  opposed  to  the 
nomad  element,  and  especially  to  the  urban  populations,  of 
whatever  race,  in  Central  Asia.1  The  Tajaks  are  known  as 
Tats  on  the  west  side  of  the  Caspian  (Baku,  Lenkoran,  ice). 

TAKA.    See  Nubia. 

T  A  LA  VERA  dp,  la  Re  in  a,  a  town  of  Spain,  in  tho 

1  "Quand  un  Usbeg  est  deveon  completemcnt  s&dentaire  .  .  .  il 
devitnt  Sarin  ;  la  mot  Sarlt  n'est  done  pas  una  appellation  ethnique" 
(Charles  da  Ujfalry  in  Bui.  Soc.  Otoyr.,  June  1876).  But  the  Tajaks, 
being  always  settled,  were  the  first  to  be  known  at  Sarte* ;  whence  the 
atill  prevalent  erroneous  impression  that  the  word  had  a  racial  mean- 
ing, implying  an  Iranian  as  opposed  to  a  Turki  element  Neverthe- 
less there  is  a  certain  local  etiquette  observed  in  the  use  of  the  two 
words  Tajak  and  Sarte,  embodied  in  the  popular  saying:  "When  a 
stranger  presents  himself  and  eats  your  bread,  call  him  a  Tajak ;  when 
ha  is  gone  you  may  call  him  a  SarU." 


province  of  Toledo,  is  situated  on  the  right  bank  of  the 
Tagus,  and  on  the  railway  from  Madrid  to  Caccrea,  some 
40  miles  below  Toledo  and  64  miles  south-east  from  Madrid. 
It  was  formerly  surrounded  by  a  triple  circumvallation, 
portions  of  which  still  remain.  It  has  no  buildings  of 
special  interest,  and  its  commerce  and  manufactures  are 
inconsiderable.  The  population  within  the  municipal 
limits  in  1877  was  10,029. 

Talavera  is  the  birthplace  (1538)  of  Mariana  the  historian.  Well- 
ington overcame  a  superior  French  force  here  on  July  27-28,  1809. 

TALBOT,  Family  op.  Apart  from  its  achievements, 
this  is  one  of  the  few  families  in  the  English  aristocraoy 
which  traces  alike  its  descent  and  its  surname  from  the 
Norman  conquerors  of  England  ;  and  it  may  really  be  said 
that  there  has  hardly  b$cn  a  time  during  the  last  eight 
hundred  years  in  which  tho  Talbots  have  not  been  of  con- 
siderable account  in  public  life.  Yet  in  some  periods  they 
appear  rather  as  a  potential  influence,  while  at  certain 
marked  epochs  they  stand  out  among  the  most  prominent 
actors  in  English  history.  The  name  of  Richard  Talbot 
occurs  in  Domesday  Book  as  the  holder  of  nine  hides  of 
land  in  Bedfordshire  under  Walter  Gifiard,  earl  of  Buck- 
ingham. There  is  no  evidence  that  he  came  over  to  Eng- 
land with  the  Conqueror  himself ;  and,  as  he  did  not  hold 
of  the  king  tn  eapite,  it  is  clear  that  he  was  not  a  leader. 
His  son  Geoffrey  Talbot  took  part  with  the  empress  Maud 
against  King  Stephen.  But  apparently  it  was  another  son 
Hugh  who  continued  the  line ;  of  whom  it  is  recorded  that 
he  held  the  castle  of  Plessi  against  Henry  I.  for  Hugh  de 
Gournay,  and  afterwards  becamo  a  monk  at  Beaubec  in 
Normandy.  His  son  Richard  obtained  from  Henry  IL  the 
lordship  of  Linton  in  Herefordshire,  and  from  Richard  I. 
the  custody  of  Ludlow  castle ;  and  his  descendants  for 
some  generations  appear  to  have  been  wardens  of  various 
castles  on  the  borders  of  Wales.  Under  Edward  II.  a 
Gilbert  Talbot  was  head  of  tho  house,  and  invaded  Scot- 
land in  the  king's  company,  but  afterwards  took  part  with 
Thomas  of  Lancaster  against  the  king.  He,  however,  was 
pardoned,  and  obtained  from  Edward  IIL  a  confirmation 
of  tho  grant  of  the  manor  of  Linton  and  other  lands  to 
himsolf  and  his  heirs. 

His  son  Richard,  who  had  marriod  a  daughter  of  John 
Couiyn  of  Badenoch,  laid  claim  to  certain  lands  in  Scot- 
land in  her  right,  and,  when  restrained  from  entering  that 
country  by  land  (Edward  IIL  having  then  made  an  alliance 
witli  King  David),  he  joined  in  a  successful  expedition 
whi:h  invaded  it  by  sea  in  the  interests  of  Edward  Baliol. 
Three  years  later  he  was  taken  prisoner  in  Scotland,  and 
redeemed  for  2000  marks,  after  which  the  king  made  him 
governor  of  Berwick.  He  took  part  also  in  Edward's 
wars  against  France,  as  did  likewise  his  son  Gilbert,  who 
succeeded  himt  At  this  time  the  family  possessed  lands  . 
in  tho  counties  of  Oxford,  Gloucester,  Hereford,  and  Keut, 
and  a  little  later  in  Berkshire,  Wilts,  Salop,  and  Essex. 
Another  Gilbert  Talbot,  grandson  of  the  last,  claimed  to 
carry  the  great  spurs  at  the  coronation  of  Henry  V.,  and 
had  a  commission  to  receive  the  submission  of  Owen 
Glendower  and  his  adherents.  He  also  distinguished 
himself  in  the  invasion  of  Normandy.  He  was  twice 
married,  his  second  wife  being  a  Portuguese  lady,  but  he 
left  no  male  issue,  and  was  succeeded  by  his  brother  John, 
the  special  hero  of  the  family. 

Hitherto  the  head  of  the  house  bad  borne  the  name  q/ 
Lord  Talbot ;  but  this  John,  after  obtaining  by  marriage 
the  title  of  Lord  Furnivall,  was  for  his  distinguished 
actions  created  earl  of  Shrewsbury.  He  made  his  name  so 
terrible  in  Franco  that  for  several  generations  afterwards 
French  mothers  used  to  threaten  refractory  children  that 
the  Talbots  would  come  if  they  were  not  quiet  (Brown's 
Venttian  Calendar,  ii,  75).    He  rescued  Maine  from  the 
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French  and  took  Pontoise ;  but  his  own  capture  by 
the  Maid  of  Orleans  was  what  probably  discouraged  the 
English  most  of  all  in  their  disasters  beyond  sea.  He  was 
exchanged  for  an  eminent  French  prisoner  and  &  heavy 
ransom,  besides.  He  served  also  several  times  as  lieutenant 
of  Ireland,  and  in  1446  was  created  earl  of  Wexford  and 
of  Waterford,  in  addition  to  trie  title  of  Shrewsbury,  which 
had  been  conferred  upon  him  in  1442.  Ho  died  in  1453, 
in,  an  unsuccessful  expedition  for  the  recovery  of  Guienne, 
which  had  lately  submitted  to  the  French.  His  son  John, 
Viscount  Lisle,  was  slain  along  with  him  in  the  same  fatal 
battle. 

But,  besides  his  martial  exploits  which  live  in  history, 
this  John  claims  some  attention  for  his  family  alliances. 
His  first  wife  Maud,  a  granddaughter  of  Thomas,  Lord 
Fnrnivall,  brought  him  the  castle  of  Sheffield  as  part  of 
her  inheritance,  and  he  was  accordingly  summoned  to 
parliament  in  the  days  of  Henry  IV.  as  John  Talbot  of 
Hallamshiro,  otherwise  Lord  Furnivall,  more  than  thirty 
years  before  he  wa3  made  oarl  of  Shrewsbury.  Tho 
property  remained  in  tho  hands  of  his  descendants,  and 
became  a  favourito  residence  of  tho  family  during  the 
whole  of  the  Tudor  era  ;  and,  but  for  the  death  in  1616  of 
Gilbert,  seventh  carl  of  Shrewsbury,  without  male  issue,  it 
has  been  remarked  by  Hunter  that.  Sheffield  might  havo 
remained  much  longer  a  centre  of  feudal  magnificence 
rather  than  of  commerce  and  manufactures.  The  second 
wife  of  John,  earl  of  Shrewsbury,  was  Margaret,  the  eldest 
of  three  daughters  of  Richard  Bcauchamp,  earl  of  War- 
wick, by  Aw  second  wife,  a  daughter  of  Thoma-*,  Lord 
Berkeley.  By  her  he  obtained  a  third  part  of  the  Berkeley 
property ;  and,  though  she  did  not  become  the  mother  of 
a  lino  of  earls,  her  eldest  son,  John  Talbot,  was  created 
Viscount  Lisle,  and  it  was  he  who  fell  along  with  his 
fal'u-r  at  tho  disastrous  battle  of  Chatillon  in  Gasrony. 
His  son  Thomas,  who  inherited  tho  titlo  of  Viscount  Lisle, 
was  also  slain  at  the  early  age  of  twenty-two  in  a  feudal 
contost  with  Lord  Berkeley,  arising  out  of  a  dispute  as  to 
the  possession  of  Berkeley  castle,  at  Nibley  Green,  near 
Wotton-under-Kdge,  March  20,  1470;  and  the  titlo  was 
afterwards  conferred  on  Edward  Grey,  tho  husband  of  one 
of  his  two  sisters. 

John,  the  second  carl  of  Shrewsbury,  was  the  first  earl's 
son  by  his  first  wife.  Ho  had  been  knighted  at  Leicester 
in  1426  along  with  the  infant  king  Henry  VI.,  had  served 
in  the  wars  of  France,  and  been  made  chancellor  of  Ireland 
during  his  father's  lifetime,  when  ho  was  only  Lord  Talbot. 
Afterwards  he  was  made  lord  high  treasurer  of  Enghnd, 
and  in  I4f>9  was  rewarded  for  his  services  to  the  house  of 
Lancaster  with  a  grunt  of  100  marks  a  year  out  of  the 
lordship  of  Wakefield,  forfeited  by  Richard,  duke  of  York. 
But  ?u-\t  year  h-:  and  his  brother  Christopher  were  shin 
at  tho  battle  of  Northampton,  fighting  in  tho  cans'  of 
Henry  VI.  His  son  John  succeeded  him,  and  then  his 
gntndson  George,  who  fought  for  Henry  VII.  at  St  'ke, 
and  whom  King  Henry  VIII.  sent  as  his  lieutenant 
against  tho  rebel*  in  that  most  formidable  insurrection, 
the  Pilgrimage  of  Grate.  But  perhaps  the  thing  which 
most  redounds  to  his  credit  is  the  humanity  with  which 
(as  related  by  Cavendish)  ho  received  tho  fallen  Cardinal 
Wolsey  into  his  house  at  Shetfeld  when  ho  was  on  his  way 
up  to  London  as  a  state  prisoner,  and  endeavoured  to 
remove  those  gloomy  anticipations  of  his  fate  which  in 
fact  brought  on  his  last  illness. 

Francis,  the  fifth  earl,  took  a  leading  part  in  the 
invasions  of  Scotland  under  Henry  VIII.  and  Edward 
VL,  and  was  one  of  the  two  peers  who  alone  opposed  tho 
bill  for  abolishing  tho  pope's  jurirdietion  under  Elizabeth. 
His  son  George,  who  succeeded,  was  the  earl  to  whom  the 
custody  of  Mary  Stuart  wo.*  committed,  his  delicate  and 
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onerous  task  being  rendered  all  the  more  difficult  for  him 
by  the  intrigues  of  hiB  bold,  ambitious  second  wife,  Bess  of 
Hardwick,  the  builder  of  Cbatswortb,  who  had  married 
three  Jiusbands  before  her  union  with  him.  Two  sons  of 
this  last  earl  succeeded  one  another,  and  the  title  then 
devolved,  for  want  of  male  issue,  on  the  lineal  descendants 
of  Sir  Gilbert  Talbot  of  Grafton  in  Worcestershire,  third 
son  of  John,  tho  second  earl.  This  Sir  Gilbert  had  fought 
for  Henry  VII.  at  Bosworth,  where  he  was  severely 
wounded,  was  knighted  on  the- field,  and  was  throughout 
one  of  the  first  Tudor's  most  trusted  councillors.  He 
fought  also  at  Stoke  against  tho  insurgents  with  Lambert 
Simnel,  was  made  a  knight  banneret,  governor  of  Calais, 
and  lord  chamberlain. 

The  ninth  earl,  George,  descended  from  this  Gilbert,  is 
not  distinguished  by  any  prominent  actions.  He  died 
unmarried,  and  his  brother,  who  followed  next,  was 
succeeded  by  his  grandson  Francis,  chiefly  memorable  for 
his  unhappy  fate.  His  second  wife,  a  daughter  of  the 
earl  of  Cardigan,  was  seduced  by  the  duke  of  Buckingham, 
whom  the  outraged  husband  challenged  to  a  duel.  Tho 
countess,  it  is  said,  was  present  at  the  scene,  and  held 
Buckingham's  horse  in  the  disguise  of  a  page,  saw  her 
husband  killed,  and  then  clasped  her  lover  in  her  arms, 
receiving  blood-stains  upon  her  dress  from  the  embrace. 
Charles,  the  twelfth  earl,  son  of  this  unfortunate  nobleman, 
was  raised  by  William  III.  to  the  dignity  of  a  duke  for 
his  important  diplomatic  services.  HiB  position  in  those' 
slippery  times  was  altogether  exceptional.  Abandoning 
the  religion  of  his  ancestors  lie  became  a  Protestant,  was 
one  of  the  seven  who  signed  the  invitation  to  William  of 
Orange  to  come  over,  and  was  continually  consulted  -by 
him  on  state  affaire  after  he  became  king.  Yet,  being 
apparently  of  a  very  sensitive  disposition,  he  seems  to  havo 
at  times  repented  what  he  had  done,  and  even  corresponded 
with  James  at  St  Germain  ;  yet  again,  in  times  of  danger, 
i  he  was  as  ready  as  ever  to  stake  his  life  and  fortunes  in 
tho  service  of  Lis  country  to  preserve  tho  new  settlement. 
It  was  apparently  his  extreme  sensitiveness  that  caused 
him  to  bo  spoken  of  as  "the  king  of  hearts."  In  1694 
he  was  created  marquis  of  Alton  and  duke  of  Shrewsbury, 
but  as  he  left  no  son  these  titles  died  along  with  him,  and 
the  earldom  of  Shrewsbury  devolved  on  his  cousin  Gilbert, 
a  Roman  Catholic  priest. 

From  this  time  the  direct  line  of  Sir  Gilbert  Talbot  of 
Grafton  began  to  fail.  A  nephew  three  times  succeeded 
to  an  uncle,  and  then  the  title  devolved  upon  a  cousin, 
who  died  unmarried  in  1856.  On  the  death  of  this  cousin 
tho  descent  of  the  title  was  for  a  short  time  in  dispute,  and 
the  lands  were  claimed  for  tho  infant  son  of  the  duke  of 
Norfolk  under  the  will  of  the  last  earl  ;  but  tho  courts 
decided  that,  under  a  private  Act  obtained  by  the  duke  of 
Shrewsbury  in  the  sixth  year  of  George  I.,  the  title  e.nd 
estates  mum  go  together,  and  tho  true  successor  to  the 
earldom  was  found  in  Earl  Talbot,  the  head  of  another 
line  of  the  descendant*  of  Sir  Gilbert  Talbot  of  Grafton, 
sprung  from  a  second  marriage  of  Sir.  Gilbert's  son, .Sir 
John  Talbot  of  Albrighton.  The  head  of  this  family  in 
tho  beginning  of  the  last  century  was  a  divino  of  some 
mark,  who  died  bishop  cf  Durham  in.  1730.  His  son 
Charles,  who  filled  the  office  of  lord  chancellor,  was 
created  Baron  Talbot  of  llensol  in  Glamorganshire  in 
1733;  and  his  son  again  was  advanced  tAHlie  dignity^of 
Earl  Talbot  in  1761,  to  which  was  added  that  of  Baron 
Dyncvor  in  1780.  Then  succeeded  a  nephew,  who  was 
also  created  Viscount  Ingcstre,  and  assumed  by  rcyal 
licence  the  surname  of  Chetwynd  before  Talbot,  from  his 
mother. 

The  Earl  Talbot  who  successfully  claimed  the  Shrews- 
bury title  (as  the  eighteenth  earl)  was  the  present_earl's 
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grandfather,  and  all  the  titles  just  mentioned  have  been 
united  in  his  line  ever  since.  (*•  0A-) 

TALBOT,  William  Henry  Fox  (1800-1677),  a  dis- 
coverer in  photography,  was  the  only  child  of  William 
Davenport  Talbot,  of  Laycock  Abbey,  Wilts,  and  of  Lady 
Elizabeth  *"ox  Strangways,  daughter  of  the  second  earl  of 
Ilchester.    Ho  was  born  in  February  1800,  and  educated 
at  Harrow  and  at  Trinity  College,  Cambridge,  where  he 
gained  the  Poreon  prize  in  1820,  and  graduated  aa  twelfth 
wrangler  in  1821.    From  1822  to  1872  he  frequently 
communicated  papers  to  the  Royal  Society,  many  of  them 
on  mathematical  subjects.    At  an  early  period  ho  had 
begun  his  optical  researches,  which  were  to  have  such 
important  results  in  connexion  with  photography.  To 
the  Edinburgh  Journal  of  Science  in  18:C  he  contributed 
a  paper  on*  "  Some  Experiments  on  Coloured  Flame  "; 
to  the  Quarterly  Journal  of  Science  in  1627  a  paper  on 
•'  Monochromatic  Light " ;  and  to  the  Philosophical  Maga- 
tine  a  number  of  papers  on  chemical  subjects,  including 
one  on  "Chemical  Changes  of  Colour."    Before  Daguorre 
exhibited  in  1839  pictures  taken  by  the  sun,  Talbot  had 
obtained  similar  success,  and  as  soon  as  Dagncrro's  dis- 
coveries were  whispered  communicated  the  results  of  his 
experiments  to  the  Royal  Society  (see  Photography,  vol. 
xviii.  p.  824).    In  1841  he  made  known  his  discovery 
of  the  calotypo  process,  but  after  the  discovery  of  tho 
collodion  process  by  Scott  Archer,  with  whom  ho  had  a 
lawsuit  in  referenco  to  his  patent  rights,  he  relinquished 
this  field  of  inquiry.    For  his  discoveries,  tho  narritive 
of  which  is  detailed  in  his  Pencil  of  Xalvre  (1841),  he 
received  in  1842  the  medal  of  tho  Royal  Society.  While 
engaged  in  his  scientific  researches  be  devoted  a  consider- 
able portion  of  his  time  to  archroology,  and  this  field  of 
inquiry  latterly  occupied  his  chief  ntteution.  Besides 
reading  papers  on  these  subjects  before  tho  Royal  Society 
of  Literature  and  the  Society  of  Biblical  Archxology,  he 
published  Hermes,  or  Classical  and  Antiquarian  EcseaicAfs 
(1838-30),  and  Illustrations  of  the  Annuity  of  the  Book 
of  Genesis  (1839).    With  Sir  Henry  Rawlio.-on  and  Dr 
Hincksho  .shares  the  honour  of  having  btco  one  of  the 
first  decipherers  of  tho  cuneiform  inscriptions  of  Nineveh. 
He  was  also  the  author  of  English  Etymologies  (1846). 
He  died  at  Laycock  Abbey,  17th  September  1877. 

TALC.  Sec  Gbolocy,  vol.  x.  p.  228,  and  Mixiraloot, 
vol  xvL  p.  414. 

TALCA,  a  town  of  Chili,  capital  of  the  provinco  of 
Talca,  is  situated  on  tho  Claro,  a  tributary  of  tho  Mnule, 
nearly  duo  south  of  SaLliagc,  with  which  it  b  connected 
by  rail.  Tho  town  has  a  lyceum  and  tome  woollen  manu- 
factures (especially  of  "  ponchos'").  In  1875  the  population 
numbered  17,496,  and  in  1885  about  19,000 

TALENT.    See  Numismatics,  vol.  xvii.  p.  631. 

TALES  are,  in  the  usual,  acceptance  of  the  word,  ficti- 
tiou's'narratives,  long  or  short,  ancient  or  modern.  Jn  this 
article  "tale"  is  used  in  a  stricter  sense,  as  equivalent  to  the 
German  "  Volks-marchen"  or  the  French  "conic  i>opulaire." 
Thus  understood,  popular  talcs  mean  the  stories  handed 
down  by  oral  tradition  from  an  unknown  anti  ;uity, 
among  Bavage  and  civilized  peoples.  So  understood, 
popular  tales  are  a  subject  in  mythology,  and  indeed  in 
the  general  study  of  the  development  of  nun,  of  which  the 
full  interest  and  importance  is  scarcely  yet  recognized. 
Popular  tales  won  their  way  into  literature,  it  is  true,  at  a 
very  distant  period.  The  llomerie  epics,  especially  the 
Odyssey,  contain  adventures  which  are  manifestly  parts 
of  tho  general  hnman  stock  of  popular  narrative.  Other 
examples  are  found  in  the  Bigitda,  and  in  the  myths  which 
were  handled  by  the  Greek  dramatists.  Collections  of 
popular  tales,  more  or  less  subjected  to  conscious  literary 
treatment,  are  found  in  Sanskrit,  as  io  the  woik  of 


Somadeva,  whose  Kathd  Sarit  Sdgatrr,  or  "  Ocean  of  the 
Streams  of  .Story,"  has  been  translated  by  Mr  lawney 
(Calcutta,  1880).  The  Thocua.nd  ami  0>r  Night*  (v.r.) 
are  full  of  i>opular  talcs,  and  popular  tales  aro  tho  staple 
of  the  medieval  Gesta  Bcvuinoriuu,  and  of  tho  collection* 
of  Straparola  and  other  Italian  content.  In  all  thus*;  nnd 
similar  gatherings  the  story,  long  circulated  from  mouth 
to  mouth  among  tho  people,  is  handled  with  conscious  art, 
and  little  but  the  general  outline  of  plot  and  character  of 
incident  can  be  regarded  as  original.  In  tbo  Jlht<ii,-vi  on 
Contcs  dit  Tewj.s  Passi  of  Perrault  (Elzevir,  Amsterdura, 
1697;  tho  Parisian  edition  is  of  the  samu  date)  we  have 
one  of  tho  earliest  gatherings  of  tales  which  were  taken 
down  in  their  uursery  shapo  as  they  were  told  by  nurse* 
to  children.  This  at  least  seems  probable,  though  M. 
Alfred  Maury  thinks  Perrault  drew  from  literary  sources. 
Perrault  attributed  the  composition  to  his  son,  V.  Darmau- 
cour,  at  that  time  a  child,  and  this  pretext  enabled  him  to 
give  his  stories  in  a  simple  and  almost  popular  guue.  In 
the  dedication  signed  by  the  boy,  Perrault  offers  remarks 
which  really  do  throw  a  certain  light  on  the  origin  and 
characteristics  of  "miirchen."    He  says,  "lis  renferment 

totis  une  moralo  trts  sensed  et  dounent  une  image 

do  co  qui  so  ]<asse  dans  les  moindrcs  families,  oil  la  lonable 
impatience  d'instruiie  les  enfans  fait  imaginer  dc*  histoircs 
dcpourvQes  dc  raiscn  pour  s'accomoder  h  ces  mimc<>  enfant*, 
qui  n'tn  ont  i>a3  encore."  It  seems  that  popular  tales  in 
mnny  cases  probably  owo  their  origin  to  the  desire  of 
enforcing  a  moral  or  practical  lesson.  It  appears  tbat 
j  their  irrational  and  "infantile"  character — "dc'pc-urvfles 
de  raison  " — is  derived  from  their  origin,  if  not  actually 
among  chifdren,  at  least  among  childlike  peoples,  who  have 
not  arrived  nt  "raison,"  tbat  is,  at  the  scientific  and  modern 
conception  of  tho  wcrid  and  of  tho  nature  of  man. 

Tho  success  of  Perrault's  popular  tales  brought  tho 
£enro  into  btenry  fashion,  and  tho  Cointes.se  d'Adnoy  in- 
vented, or  in  some  cases  adapted,  "eontcs,,"  which  still  retain 
a  great  popularity.  But  the  precise  and  scientific  collec- 
tion cf  tales  from  tho  lips  of  tho  people  is  not  much  earlier 
than  our  century.  The  chief  impulse  to  the  study  was 
given  by  the  brothers  Grimm.  Tho  first  edition  of  their 
Ktsufcr-  und  Haus-ilarehcu  was  published  in  1S12.  Tho 
English  reader  will  find  a  very  considerable  bibliography 
of  popular  tales,  as  known  to  the  Grimms,  in  Mrr,  Alfred 
Hunt's  translation,  Gram's  Houtifctd  Pairs,  with  Xoies 
(London,  1884).  "  How  unique  was  our  collection  when  it 
first  appeared,"  they  exclaim,  and  now  merely  lo  enumerate 
the  books  of  such  traditions  would  occupy  much  space. 
In  oddition  to  tho  marchen  of  Indo  European  peoples,  the 
Grimms  became  acquainted  with  some  Malay  stories, 
some  narratives  of  Bcchuanas,  Negroes,  American  Indian*, 
and  Finnish,  E^thonian,  and  Magyar  stories.  Thus  the 
Griuims'knowlcdgei  of  non-European  tnarchctiw&s  extremely 
slight.  It  enabled  them,  however,  to  observe  the  increase 
of  refinement  "in  proportion  as  gentler  and  more  humane 
manners  develop  themselves,"  the  monstrosities  of  Finnish 
and  IvcJ-Indian  fancy  gradually  fading  in  the  narratives 
of  (Jcrmaus  and  Italians.  The  Grimms  notice  that  tho 
evolution  of  popular  narrative  resembles  the  evolution  of 
the  art  of  sculpture,  from  the  South-Sea  idol  to  the  frieze 
of  the  Parthenon,  "  from  the  strongly  marked,  thin,  even 
ugly,  but  highly  expressive  forms  of  its  earliest  stages  to 
those  which  possess  external  beauty  of  mould."  -Since  tho 
Grimms'  time  our  knowledge  of  the  popular  tales  of  non- 
European  races  has  been  greatly  enriched.  Wu  .  possess 
numbers  of  North-American,  Brazilian,  Zulu,  Swahili, 
Eskim»,  Samoan,  Maori,  Kaffir,  Malagasy,  Bushman,  and 
even  Australian  marchen,  and  can  study  them  in  compar- 
ison with  the  stones  of  Hesse,  of  the  West  Highlands  of 
Scotland,  of  Scandinavia. 
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While T^he  popular  romances  of  races  of  all  colours  must 
be  examined  together,  another  element  in  this  subject  is 
not  less  important.  It  had  probably  been  often  observed 
before,  but  tho  fact  was  brought  out  most  vividly  by 
Won  Hahn  (Griechisxhe  nnd  albatiesische  Marchen,  Leipsic, 
(1864),  that  the  popular  tales  of  European  races  turn 
pn.  the  same  incidents,  and  display  the  samo  succession 
of  situations,  the  same  characters,  and  the  same  plots, 
as  ire  familiar  in  the  ancient  epic  literature  of  Greece, 
India,  Germany,  and  Scandinavia.  The  epics  are  either 
fully-developed  marchen  evolved  by  the  literary  genius  of 
poets  and  saga-men,  or  the  miirchen  aro  degenerate  and 
broken-down  memories  of  the  epics  and  sagas,  or  perhaps 
there  may  be  examples  of  both  processes.  The  second 
view, — namely,  that  tho  popular  talcs  aro,  so  to  speak,  the 
scattered  grains  of  gold  of  which  the  epic  is  tho  original 
"  pocket "  or  "  placer," — tho  belief  that  the  marchen  are 
the  detritus  of  tho  saga, — was  for  a  long  time  prevalent. 
But  a  variety  of  arguments  enforce  the  opposite  conclusion, 
namely,  that  the  marchen  aro  essentially  earlier  in  char- 
acter than  the  epic,  which  is  the  final  form  to  which  they 
have  been  wrought  by  the  genius  of  Homer  or  of  some  other 
remote  yet  cultivated  poet.  If  this  view  be  accepted,  the 
evolution  of  marchen  and  of  certain  myths  has  passed 
through  the  following  stages 

(1)  Tho  popular  tale,  as  current  among  the  unculti- 
vated peoples,  such  as  Iroquois*,  Zulus,  Bushmen,  Samoan3, 
Eskimo,  and  Samoyedes.  Thi3  tale  will  reflect  tho  mental 
condition  of  rude  peoples,  and  will  be  full  of  monstrous 
and  miraculous  events,  with  an  absence  of  reason  proper, 
as  Perrault  says,  "a  ceux  qui  n'en  ont  pas  encore."  At  tho 
same  time  the  tale  will  very  probably  enforce  some  moral 
or  practical  lesson,  and  may  oven  appear  to  have  been 
invented  with  this  very  purpose,  for  man  is  everywhere 
impressed  with  the  importance  of  conduct. 

(2)  The  same  tale — or  rather  a  series  of  incidents  and 
a  plot  essentially  tho  samo — as  it- is  discovered  surviving 
in  the  oral  traditions  of  the  illiterate  peasantry  of  European 
races.  Among  them  the  monstrous  element,  the  ferocity 
of  manners  observed  in  the  first  stage,  will  be  somewhat 
modified,  but  will  bo  found  most  notable  among  tho 
Slavonic  tribes.  Nowhere,  oven  in  German  and  Scottish 
marchen,  is  it  extinct,  cannibalism  and  cruel  torture  being 
favourite  incidents.' 

(3)  Tho  samo  plot  and  incidents  as  they-  exist  in  the 
heroic  epics  and  poetry  of  the  cultivated  races,  such  as 
the  Homeric  books,  the  Greek  tragedies,  tho  Cyclic  poets, 
the  Kalcwala  of  tho  Finns,  certain  hymns  of  the  Ilit/i-eda, 
certain  legends  of  the  Brahmanas,  the  story  of  tho 
Volsungs, — in  these  a  local  and  almost  historical  character 
is  given  by  tho  introduction  of  names  of  known  places,  and 
tho  adventures  aro  attributed  to  national  heroes,—  Odys- 
seus, (Ed  i  pus,  Sigurd,  Wainamoinen,  Jason,  Pururavas,  and 
others.  The  whole  tone  and  manners  are  nobler  and  more 
refined  in  proportion  as  the  literary  workmanship  is  moro 
elaborate. 

This  theory  of  the  origin  of  popular  tales  in  the  fancy 
of  peoples  in  the  savage  condition  (see  Mythology),  of 
their  survival  as  marchen  among  tho  peasantry  of  Indo- 
European  and  other  civilizod  races,  and  of  their  transfigu- 
ration into  epics,  could  only  be  worked  out  after  tho 
discovery  that  savage  and  civilized  popular  tales  are  full  of 
close  resemblances.  These  resemblances,  when  only  known 
to  exist  among  Indo-European  peoples,  were  explained  as 
part  of  a  common  Aryan  inheritance,  and  as  the  result  of 
a /malady  of  language.  This  Bystem,  when  applied  to 
rnyths  in  general,  has  already  been  examined  (see  Mytho- 
logy). According  to  another  view,  marchen  everywhere 
resemble  each  other  because  they  all  arose  in  India,  and 
have  thence  been  borrowed  and  transmitted.    For  this 


theory  consult  Benfey's  Panchatantra  and  M.  Cosquin's 
Contct  de  Lorraine  (Paris,  1886).  In  opposition  to  tho 
Aryan  theory,  and  the  theory  of  borrowing  from  India, 
the  system  which  is  hero  advocated  regards  popular  tales 
as  kaleidoscopic  arrangements  of  comparatively  few  situa- 
tions and  incidents,  which  again  are  naturally  devised  by 
the  early  fancy.  Among  these  incidents  may  be  men- 
tioned, first,  kinship  and  intermarriage  between  man  and 
the  lower  animals  and  even  inorganic  phenomena.  Thus 
a  girl  is  wooed  by  a  frog,  pumpkin,  goat,  or  bear,  or 
elephant,  in  Zulu,  Scotch,  Walachian,  Eskimo,  Ojibway, 
and  German  marchen.  This  incident  is  based  on  the  lack 
of  a  sense  of  difference  between  man  and  the  things  in  the 
world  which  is  provalent  among  savages  (see  Mythology). 
Other  incidents  familiar  in  our  nursery  tales  (such  as 
"Cinderella"  and  "Puss  in  Boots")  turn  on  the  early 
belief  in  metamorphosis,  in  magic,  in  friendly  or  protecting 
animals  (totems  or  beast  manitous).  Others  depend  on 
the  early  prevalence  of  cannibalism  (compare  Grimm,  47, 
"  The  Juniper  Tree  ").  This  recurs  in  the  mad  song  of 
Gretchen  in  Faust,  concerning  which  a  distinguished 
student  writes,  "  This  ghost  of  a  ballad  or  rhyme  is  my 
earliest  romembranco,  as  crooned  by  an  old  East-Lothian 
nurse. "  (Compare  Chambers's  Popular  Rhymes  of  Scot- 
land, 1870,  p.  49.)  The  same  legend  occurs  among  tho 
Bechuanas,  and  is  published  by  Casalis.  Yet  another 
incident  springs  from  the  taboo  on  certain  actions  between 
husband  and  wife,  producing  the  story  of  Cupid  and  Psycho 
(see  Lang's  CVtorn.  and  Myth,  1884,  p.  64).  Once  more, 
the  custom  which  makes  the  youngest  child  tho  heir  is  illus- 
trated in  the  marchen  of  the  success,  despite  the  jealousy 
of  the  ciders,  of  Cinderella,  of  tho  Zulu  prince  (Callaway's 
Tales  from  the  Ama^ulv,  pp.  64,  65),  and  in  countless 
other  marchen.  In  other  coses,  as  in  tho  world-wide 
miirchen  corresponding  to  the  Jason  epic,  we  seem  in 
presence  of  an  early  romantic  invention, — how  diffused  it 
is  difficult  to  imagine.  Moral  lessons,  again,  are  inculcated 
by  tbo  numerous  talcs  which  turn  on  the  duly  of  kind- 
ness, or  on  the  impossibility  of  evading  fato  as  announced 
in  prophecy.  In  opposition  to  the  philological  explanation 
of  tho  story  of  CEdipus  as  a  nature-myth,  this  theory  of 
a  collection  of  incidents  illustrative  of  moral  lessons  is 
admirably  set  forth  in  Prof.  Cauparetti'a  Edipo  e  la 
Mitologia  Contparaia  (Pisa,  1867). 

On  a  general  view,  then,  the  stuff  of  popular  tales  ia  a. 
certain  number  of  incidents  and  a  certain  set  of  combina-' 
lions  of  these  incidents.  Their  strange  and  irrational 
character  is  duo  to  their  remote  origin  in  tho  fancy  of  men 
in  the  savage  condition;  and  their  wide  distribution  is 
caused,  partly  perhaps  by  oral  transmission  from  people  to 
people,  but  more  by  the  tendency  of  the  early  imagination 
to  run  everywhere  in  the  same  grooves.  The  narratives, 
in  the  ages  of  heroic  poetry,  are  elevated  into  epic  Bong, 
and  in  tho  Middle  Ages  they  were  even  embodied  in 
legends  of  tho  saints.  This  view  is  maintained  at  greater 
length,  and  with  numerous  illustrations,  in  the  introduction 
to  Mrs  Hunt's  translation  of  Grimm's  Kinder-  nnd  Ham- 
Marchen,  and  in  Custom  and  Myth,  already  referred  to. 

A  complete  bibliography  of  tbo  literature  of  popular  tales  would 
fill  many  pages.  The  reader  who  is  curious  about  savage  popular 
talc*  may  turn  to  The.-d's  Kaffir  Folk  Lore  (2d  cd.,  London, 
1880);  Callaway's  Nursery  Talcs  of  the  Amazulu  (London,  1868); 
Schoolcraft's  Algic  RestarcJics;  Gill 'a  Myths  and  Talcs  of  the  South 
Pacific;  Petitot'a  Traditions  Indicnnes  (1886);  Shortland'a  Maori 
Religion  and  Mythology  (Loudou,  lfeS2) ;  Tho  South  African  Folk 
Jjore  Record;  the  Folk  Lore  Rtcord  (London,  1879-85,  Malagasy 
stories) ;  Rink's  Talcs  and  Traditions  of  the  Eskimo ;  Block  » 
Hottentot  Tales  and  Fables  (London,  1864);  Castren'e  Samoycdisch* 
Marchen  ;  and  Loland'a  Algonquin  Legend)  (London,  1881).  For 
European  tales,  the  bibliography  ia  the  translation  of  Grimm 
already  referred  to  may  bo  used,  and  the  Matsonueuvo  collection, 
Lcs  Literatures  populaircs  may  be  recommended.    The  namca  of 
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liebrecht,  Kohler,  Dasent,  Ralston,  Nigra,  Fitre,  Cosquin,  Afaneaief, 
Gaidos,  Sebillot,  may  serve  as  clan  through  the  enchanted  forest  of 
the  nnmry  tales  of  Europe.  (A.  L. ) 


TALFOURD,  Sir  Thomas  Noon  (1795-1854),  was  at 
i  eminent  as  a  lawyer,  as  a  writer,  and  as  a  member  of 
a  brilliant  and  polished  society.  He  had  the  faculty  of 
winning  friendships ;  so  sympathetic  indeed  was  his  nature 
that  he  unconsciously,  biassed  many  of.  the  most  acute 
among  his  acquaintances  towards  an  estimate  of  his  genius 
as  an  author— more  especially  as  a  dramatist— hardly 
commensurate  with  what  more  impartial  criticism  has 
decided  to  be  his  just  meed  of  praise.  But,  though  even 
bis  most  excellent  work  in  literature  has  now  ceased  to 
be  generally  cared  for,  his  poetry  must  always  be  inter- 
esting to  the  literary  student 

The  son  of  a  brewer  in  good  circumstances,  Talfourd 
was  born  on  January  26,  1795,  at  Doxey,  near  Stafford 
(some  accounts  mention  Reading).  He  received  his  early 
education,  first  at  an  institution  near  Hendon,  and  later 
at  the  Reading  grammar-school  under  Dr  Valpy.  Here, 
it  is  said,  he  acquired  his  taste  for  dramatic  poetry,  pre- 
sumably under  the  guidance  of  Dr  Valpy.  At  the  age  of 
eighteen  the  lad  was  sent  to  London  to  study  law  under  Mr 
Chitty,  the  special  pleader.  Early  in  1821  he  joined  the 
Oxford  circuit,  having  been  called  to  the  bar  at  the  Middle 
Temple  in  February  of  that  year.  When,  fourteen  years 
later,  he  was  created  a  serjeant-at-law,  and  when  again  he 
in  1849  succeeded  Mr  Justice  Coltman  as  judge  of  the 
Court  of  Common  Pleas,  he  attained  these  distinctions 
more  perhaps  for  the  zeal  and  laborious  care  which  he, 
invariably  displayed  in  his  conduct  of  the  cases  confided  to 
him  than  on  account  of  any  brilliance  of  forensic  talent  or 
of  any  marked  intellectual  subtlety.  A  parliamentary  life 
had  always  had  an  attraction  for  him,  and  at  the  general 
election  in  1835  he  was  returned  for  Reading.  This  seat 
he  retained  for  close  upon  six  years,  and  he  was  again 
returned  in  1847.  In  the  House  of  Commons  he  was  no 
mere  ornamental  member.  Those  efforts  of  his  which  have 
most  interest  for  us  of  later  date  were  made  on  behalf  of 
the  rights  of -authors,  for  whose  benefit  he  introduced  the 
International  Copyright  Bill ;  bis  speech  on  this  subject 
was  considered  the  most  telling  made  in  the  House  during 
that  session.  The  bill  met  with  strong  opposition,  but 
Talfourd  had  the  satisfaction  of  seeing  it  ultimately  pas* 
into  law  in  1842,  albeit  in  a  greatly  modified  form. 

At  the  period  of  his  elevation  to  the  bench  he  was 
created  a  knight,  and  thenceforward  his  life  was,  in  the 
intervals  of  his  professional  labours,  devoted  to  scholarly 
and  literary  pursuits.    From  his  school  days  he  had  enter- 
tained dreams  of  attaining  eminence  as  a  writer ;  and  to  the 
last  he  remained  a  diligent  student  of  literature,  ancient 
and  modern.    During  his  early  years  in  London  Talfourd 
found  himself  forced  to  depend — in  great  measure,  at  least 
—upon  his  literary  exertions.    He  was  at  this  period  on 
the  staff  of  the  London  Maganne,  and  was  an  occasional 
contributor  to  the  Edinburgh  and  Quarterly  reviews,  the 
New  Monthly  Maganne,  and  other  periodicals ;  while,  on 
joining  the  western  circuit,  lie  acted  as  law  reporter  to 
The  Timet.    His  legal  writings  on  matters  germane  to  lit- 
erature are  excellent  expositions,  animated  by  a  lucid  and 
sufficiently  telling/if  not  highly  polished,  style  Among 
the  best  of  these  arc  his  article  "On  the  Principle  of 
Advocacy  in  the  Practice  ol  the  Bar"  (in  the  Law  Maganne, 
January  1846) ;  his  Proposed  New  Law  of  Copyright  of  the 
Highest  Importance  to  Author*  (1838) ;  Three  Speecha  de- 
livered in  the  Houte  of  Commons  in  Favour  of  an  Extension 
of  Copyright  (1840) ;  and  his  famouB  Speech  for  the  De- 
fendant in  the  Prosecution,  the  Queen  v.  Moxon,  for  the 
Publication  of  Shelley's  Poetical  Works  (1841). 
But'Talfourd  cannot  be  said  to  have  gained  any  position 


among  men  of  letters  until  the  production  of  his  tragedy 
Ion,  which  was  privately  printed  in  1835,  and  produced 
in  the  following  year  at  Covent  Garden  theatre.  The 
tragedy  was  also  well  received  in  America,  and  it  met  with, 
the  honour  of  reproduction  at  Sadler's  Wells  in  December 
1861.  This  dramatic  poem,  its  author's  masterpiece,  .tares 
upon  the  voluntary  sacrifice  of  Ion,  king  of  Argos,  in  re- 
sponse to  the  Delphic  oracle,  which  had  declared  that  only 
with  the  extinction  of  the  reigning  family  could  the  pre- 
vailing pestilence  incurred  by  the  deeds  of  that  family  be 
removed.  As  a  poem  Ion  has  many  high  qualities.  The 
blank  verse,  if  lacking  the  highest  excellence,  is  smooth 
and  musical,  and  the  lines  fere  frequently  informed  with  the 
spirit  of  genuine  poetry  ;  the  character  of  the  high-souled 
son  of  the  Argive  king  is  finely  developed,  and  the  reader 
is  affected  throughout  by  that  same  sense  of  the  relentless 
working  and  potency  of  destiny  which  so  -markedly  distin- 
guishes the  writings  of  the  Qroek  dramatists. 

Two  yean  later,  at  the  Haymarket  theatre,  The  Athenian 
Captive  was  acted  with  moderate  success.  In  1839  Glen- 
eoe,  or  the  Fate. of  the  Macdonalds,  was  privately  printed, 
and  in  1840  it  was  produced  at  the  Haymarket ;  but  this 
home  drama  is  indubitably  much  inferior  to  his  two  classic  « 
plays.  The  CastUian  (185?)  did  hot  excite  a  tenth  part  of 
the  interest  called  forth  by  Ion.  Before  this  he  had  pro- 
duced various  prose  writings  other  than  those  already  re- 
ferred to, — among  them  his  "History  of  Greek  Litera- 
ture," in  the  Encyclopaedia  Metropolitana. 

Besides  the  honour  of  knighthood  and  his  various  legal 
distinctions,  Talfourd  held  the  honorary  degree  of  D.C.L. 
from  the  university  of  Oxford.  He  died  in  court  during 
the  performance  of  his  judicial  duties,  at  Stafford,  on 
March  13,  1854. 

In  addition  to  the  writing*  above-mentioned,  Talfourd  waa  the 
author  of  The  Letters  of  Charles  Lamb,  with  a  Sketch  of  his  Lyf* 
(1837);  RtcolUettims  of  a  First  Visit  to  the  Alps  (1841);  Vacation 
JtambUs  and  Thoughts,  comprising  recollections  of  three  Conti- 
nental tours  in  the  vacations  of  1841,  1842,  and  1843  (Svola,  1844); 
and  Final  Memorials  of  Charles  Lamb  (1849-60). 

TALISMAN.    See  Amdlet. 

TALLAGE,  or  Taxliagk  (from  the  French  tailler,  i.e., 
a  part  cut  out  of  the  whole),  appears  to  have  signified  at 
first  a  tax  in  general,  but  became  afterwards  confined  in 
England  to  a  special  fof  m  of  tax,  the  assessment  upon  cities, 
boroughs,  and  royal  demesnes — in  effect,  a  land  tax.  Like 
Scutagk  (?.«.),  tallage  was  superseded  by  the  subsidy  sys- 
tem in  the  14th  century.  The  last  occasion  on  which  it  was 
levied  appears  to  be  the  year  1332.  The  famous  statute 
of  25  Edw.  L  (in  some  editions  of  the  statutes  34  Edw.  I.) 
De  Tallagio  non  Coneedendo,  though  it  is  printed  among 
the  statutes  of  the  realm,  and  was  cited  as  a  statute  in 
the  preamble  to  the  Petition  of  Right  in  1627,  and  by  the 
judges  in  John  Hampden's  case  in  1637,  is  probably  an 
imperfect  and  unauthoritative  abstract  of  the  Confirmatio 
Cartarum.  The  first  section  enacts  that  no  tallage  or  aid 
shall  be  imposed  or  levied  by  the  king  and  his  heirs  with- 
out the  will  and  assent  of  the  archbishops,  bishops,  and 
other  prelates,  the  earls',  barons,  knights,  burgesses,*  and 
other  freemen  in  the  kingdom.  Tallagium  facere  was  the 
technical  term  for  rendering  accounts  in  the  exchequer,  the 
accounts  being  originally  kept  by  means  of  tallies  or 
notched  sticks.  The  tellers  (a  corruption  of  talliers)  of  the 
exchequer  were  at  one  timo  important  financial  officers. 
The  system  of  keeping  the  national  accounts, by  tallies  was 
abolished  by  23  Geo.  HL  c.  82.  the  office  of  :tellet,by  57 
Geo.  IIL  c.  84. 

TALLEYRAND  DE  PERlGORD,  Chablm  Ma-jjucb 
(1754-1838), -created  by  Napoleon  a  prince 'of  the  empire 
I  under  the  title  of  the  Prince  de  Ben  6 vent,  was  born  at 
Paris  on  2d  February  1754.    His  father,  who  was  of  a 
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officer  in  the  army  of  Louts  XV.,  and  his  mother,  alto  of 
noble  family,  was  a  member  of  tho  royal  household  at  Ver- 
sailles, An  accident  in  infancy  rendered  Talleyrand  lame 
for  life,  and  changed  his  wholo  career.  His  upbringing  was, 
in  accordance  with  tho  fashionable  heartlessncss  of  tho  day, 
entirely  left  to  strangers ;  and  while  a  boy  ho  was,  in  con- 
sequence of  his  lameness,  formally  deprived  by  a  conseil  de 
familie  of  his  rights  of  primogeniture, — his  younger  brother, 
the  Corate  d'Archambaud,  taking  his  place ;  and  he  was 
destined  for  the  church.  He  keenly  felt  the  blow,  but  was 
powerless  to  avert  it ;  and  he  used  his  enforced  profession 
only  as  a  stepping-stone  to  hia  ambition,  always  despising 
it,  and  coolly  and  defiantly  forsaking  it  when  he  found  it 
an  embarrassment. 

When  he  was  removed  from  the  country  he  was  sent  to 
the  College  d'Harcourt,  whero  he  speedily  distinguished 
himself;  and  in  1770,  when  sixteen  years  of  age,  ho 
became  an  inmate  of  the  Scminaire  do  St  Sulpice,  his 
education  being  completed  by  a  course  in  tho  Sorbonne. 
Much  as  Talleyrand  despised  tho  church  as  a  career,  he 
never  ceased  highly, to  appreciate  theology  as  a  training, 
and  he  publicly  testified  to  its  valuo  to  the  statesman  and 
specially  to  the  diplomatist.  While  achieving  distinction 
as  a  student,  be  carefully  cultivated  such  society  as  might 
promote  his  advancement ;  and  it  was  in  tho  circle  of 
Madamo  du  Barry  that  his  cynicism  and  wit,  reported  by 
her  to  the  king,  gained  him  the  position  of  abbe.  To  his 
arts  of  manner  were  added,  not  only  his  advantages  of 
birth  and  scholarship,  but  a  penetrating  judgment  of  men 
and  affairs,  a  subtlo  audacity,  and  a  boundlessly  selfish 
ambition.  As  early  as  1780  we  find  this  abbe  maljri  lui 
to  have  reached  tho  important  position  of  "agent-general" 
of  tho  French  clergy.  His  ability  and  his  flagrant 
immorality  alike  rendered  him  a  marked  man,  and  the 
latter  did  not  prevent  his  appointment,  in  accordance 
with  his  father's  dying  request  to  tho  king,  as  bishop  of 
Autun  in  January  17S9.  The  clergy  of  his  own  dioccso 
immediately  elected  "him  a  member  of  tho  states-general; 
and  he  delivered  before  his  constituents  ono  of  tho  most 
remarkable  speeches  which  tho  crisis  produced,  containing 
a  sagacious  and  statesmanlike  programme  of  tho  reforms 
which  the  condition  of  France  demanded.  He  thus  entered 
tho  assembly  as  one  of  its  leaders. 

The  states-general  had  hardly  met  ere  Talleyrand's  influ- 
ence was  called  into  play.  Ho  successfully  urged  tho 
clergy  to  yield  to  the  demand  of  tho  commons  that  the 
three  estates  should  meet  together;  and  the  nobles  could 
thereafter  only  follow  tho  examplo  thus  set.  On  the 
question  of  tho  extent  of  the  assembly's  authority  he  again 
sided  with  the  popular  leaders.  As  a  financier  of  great 
foresight  and  power  ho  soon  becamo  justly  celebrated ; 
and  his  position  in  the  assembly  may  be  estimated  by  his 
appointment  as  one  of  a  committee  of  eight  to  frame  the 
project  of  a  constitution.  All  his  previous  successes  wore, 
however,  eclipsed  by  the  daring  with  which  ho  attacked 
tho  rights  and  privileges  of  his  own  order.  He  had  i 
Seconded  the  proposals  that  the  clergy  should  givo  up  their  ! 
tithes  and  plate  for  tho  benefit  of  the  nation,  and  on  10th 
October  1789  ho  himself  proposed  a  schemo  whereby  the 
landed  property  of  the  church  should  be  confiscated  by  the 
state.  On  2d  November,  after  violent  debates,  his  project 
was  carried,  and  the  old  clergy  thereafter  ranked  him  as 
an  enemy.  But  his  general  popularity  so  much  increased 
that  ho  was  charged  by  the  national  assembly  to  prepare  a 
written  memoir  in  defenco  of  its  labours ;  and  the  mani- 
festo, read  on  February  10,  1790,  was  received  with  great 
approval  throughout  the  country.  On.  the  16th  he  was 
elected  president  of  the  assembly  for  the  usual  brief  term. 
On  various  subjects  ho  was  now  looked  up  to  as  an 
authority,— on  education,  on  electoral  and  ecclesiastical 


reform,  on  banking,  and  on  general  finance.    His  career  as 
a  diplomatist  had  not  yet  begun. 

On  July  14,  1790,  Talleyrand,  at  the  head  of  300  clergy, 
assisted  at  tho  fete  in  the  Champ  de  Mars  in  commemora- 
tion of  the  fall  of  the  Bastille;  and  publicly  blessed  the 
great  standard  of  France.  By  this  time,  however,  the 
dispute  as  to  tho  civil  constitution  of  the  clergy  had  broken 
out,  tho  decision  of  the  assembly  being  resisted  by  tho 
king,  backed  by  the  pope.  When  in  November  tho  king 
yielded,  Talloyrand  boldly  took  the  required  oath,  only  two 
bishops  following  his  examplo.  Now  bishops  were  elected 
by  tho  assembly,  and  these  he,  in  open  defiance  of  the 
church,  consecrated.  In  the  end  of  April  1791  he  was 
suspended  from  his  functions  and  excommunicated  by  the 
pope.  Without  a  moment's  hesitation  Talleyrand  aband- 
oned his  profession,  which  ho  never  afterwards  resumed. 
He  had  been  false  to  its  TOWS,  and  had  scandalized  it  by 
hi3  shameless  life.  It  was  only  in  the  preceding  February 
that  he  had,  in  declining  nomination  for  the  archbishopric 
of  Paris,  felt,  indiscreetly  enough  and  contrary  to  his  usual 
practice,  tho  necessity  of  writing  to  tho  Moniteur  a  hypo- 
critical confession  of  his.  gambling  propensities,  stating 
his  gains  at  30,000  francs.  Although  iu  1801  the  excom- 
munication was  recalled,  it  was  nearly  half  a  century  after 
his  first  act  of  defiance  ere  he  became  personally  reconciled 
to  the  church,  and  then  only  when  he  was  at  the  point  of 
death. 

On  purely  political  lines,  however,  Talleyrand's  career 
became  moro  and  more  celebrated.  In  the  beginning  of 
tho  same  month  of  April  1791,  his  friend  Mirabeau  having 
just  died,  he  was  appointed  to  succeed  him  as  a  director 
of  the  department  of  Paris,  .a  position  which  still  further 
increased  his  influence  in  the  circles  of  the  metropolis. 
On  the  flight  of  the  king  in  June,  Talleyrand  leaned  at 
first  and  cautiously  towards  the  duke  of  Orleans,  but  finally 
declared  for  a  constitutional  monarchy  with  Louis  XVI. 
still  on  tho  throne.  Ere  the  constitutional  assembly 
brought  its  existenco  to  a  close  on  14th  September,  he 
unfolded  before,  it  his  magnificent  scheme  of  national 
education,  which,  in  the  words  of  Sir  Henry  Bulwer, 
"having  at  ono  extremity  the  communal  school  and  at 
tho  other  the  Institute,  exists  with  but  slight  alterations  at 
this  very  day."  The  assembly  had  voted  that  none  of  its 
members  should  be  members  of  the  new  legislative  body, 
so  that  Talleyrand  was  free  ;  besides,  events  were  hurrying 
on  with  strange  and  critical  rapidity  ;  and  Talleyrand  loft 
France  for  England,  reaching  I/ondon  in  tho  end  of 
January  1792.  With  this  visit  his  diplomatic  career  may' 
be  said  to  have  begun. 

He  was  not  formally  accredited,  but  had  in  his  pocket 
an  introduction  to  Lord  Grcnvillo  by  Dclcssart  the  foreign 
minister ;  the  king  himself  was  aware  of  his  mission,  the 
ostensible  object  of  which  was  to  conciliate  England. 
Talleyrand  for  his  part  shared  the  ulterior  views  of 
Narbonne,  tho  minister  of  war,  that  it  would  be  for  the 
advantage  of  his  country  to  divert  its  energies,  whjch  were 
morbidly  directed  to  its  internal  troubles,  into  another 
channel,  and  to  precipitate  an  Austrian  war.  Although 
received  well  in  London  society,  he  found  tho  want  of 
official  credentials  a  fatal  obstacle  to  his  diplomatic  nego- 
tiations, and  he  returned  to  Paris,  whence  ho  was  almost 
immediately  again  despatched  to  the  English  court  under 
much  more  favourable  conditions.  Ho  was  nominally  only 
attendant  with  De  Chauvelin,  thu  minister  plenipotentiary, 
but  he  was  really  the  head  of  tho  embassy,  and  he  carried 
with  him  a  letter  of  Louis  XVI.  to  Gcorgo  III.  At  this 
time,  indeed,  Talleyrand's  relations  with  Louis  were  very 
close, — far  closer  than  ho  afterwards  cared  or  dared  to 
avow.  All,  however,  was  of  no  avail.  The  startling 
course  of  the  Revolution  made  the  English  look  askance 
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upon  his  mission,  and  ho  returned  baffled  to  Paris,  where 
ho  arrived  shortly  before  the  coup  d'etat  of  the  10th  of 
August.  But  this  place,  where  his  wariest  manoeuvres 
were  outdone  by  the  rapidity  of  the  popular  movements, 
ir.i  where  at  any  turn  of  affairs  he  might  lose  his  head, 
was  not  to  his  liking ;  and  by  the  middle  of  September 
he  is  for  the  third  time  in  London.  It  is'  characteristic 
of  the-  man— of  the  dexterity  as  well  as  audacity  of  his 
intrigue — that  he  who  had  but  shortly  before  carried  with 
him  a  letter  of  favour  from  Louis  XVL  was,  now  that 
royalty  was  abolished,  the  bearer  of  a  specific  passport — 
"going  to  London  by  our  orders" — under  the  hand  of 
Dioton.  Equally  characteristic  is  the  express  falsehood 
with  which  he  opens  his  negotiations :  he  writes  at  once 
to  Lord  Grenville,  "1  have  at  this  time  absolutely  no  kind 
of  mission  in  England " — he  was  selling  his  library  and 
seeking  repose.  His' courtesies  were  not  returned;  and, 
although  he  succeeded  in  making  friends  in  certain  high 
quarters,  he  was,  in  the  end  of  January  1794,  under  the 
provisions  of  the  Alien  Act,  ordored  to  leave  England. 
Fortified  with  an  introduction  by  Lord  Lansdowne  to 
Washington,  he  sailed  for  the  United  States. 

A  decree  of  the  convention  had  issued  against  Talley- 
rand during  his  stay  in  England.  He  was  an  emigre. 
But  as  the  excesses  of  the  period  drew  to  a  close  tho 
proscription  was  recalled  on  the  appeal  of  Ch6nier,  who 
founded  on  Talleyrand's  relations  with  Danton  and  his 
rawsion  to  England  in  the  service  of  the  Revolution  1  On 
July  25,  1795,  he  arrived  at  Hamburg,  whence  he  passed 
to  Berlin,  and,  after  a  short  stay  there,  to  Paris.  He  was 
received  -  with  enthusiasm  in  the  circles  of  fashion  and 
intrigue.  He  would  have  been  eagerly  welcomed  by  any 
of  the  political  parties  as  a  strength ;  but  the  Directory 
was  in  power,  and  he  supported  it.  Within  the  Directory 
he  supported  Barras,  as  against  his  compeers.  He  was 
thus  a  moderate  constitutionalist  and  in  the  way  of 
advancement. 

During  his  absence  from  France  be  had  been  elected  a 
member  of  the>  Institute.  He  was  now  elected  its  secre- 
tary. In  this  capacity  he  read  before  it.two  memoirs— one 
on  the  "  commercial  relations  of  the  United  States  with 
England,"  and  the  other  "  on  the  advantages  of  withdraw- 
ing from  new  colonies  in  present  circumstances."  These 
memoirs  exhibit  Talleyrand  at  the  very  maturity  of  his 
powers,  and  are  sufficient  to  establish  his  position  as 
one  of  the  moot  far-seeing  and  thoughtful  statesmen  that 
France  ever  possessed.  Tho  first  paper  shows  how,  in 
spite  of  the  War  of  Independence,  the  force  of  language, 
race',  and  interest  must  in  his  view  bind  England  and  the 
States  together  as- natural  allies;  and  it  contains  that 
remarkable  passago  (which  once  read  is  never  forgotten)  in 
which  the  civilization  of  America  is  described  as  exhibited 
in  space  as  well  as  in  time, — as  the  traveller  moves  west- 
ward from  State  to  State  he  appears  to  go  backward  from 
age  to  age.  The  papers,  which  were  read"  in  April  and 
July  of  1797,  made  his  claim  to  state  recognition  irre- 
sistible, and  towards  the  end  of  the  latter  month  he  was 
appointed  to  the  poet  of  foreign  minister. 

He  had  been  carefully  scanning  the  political  situation, 
and  he  accurately  foresaw  that  the  Directory,  which 
represented  no  one  set  of  opinions,  but  only  a  vain  com- 
pound of  all,  could  not  stand  against  unity  of  policy 
backed  by  force,  and  in  tho  meantime  could  be  manipu- 
lated. Thus  with  a  brutal  swiftness  its  personnel  becomes 
changed.  Barras  with  his  sluggish  moderation  remains  ; 
but,  behind  and  through  him,  it  is  the  dexterous  purpose 
of  Talleyrand  that  is  at  work.  This  is  the  first  character- 
istic of  his  administration.  '  Its  second  is  the  ability  which 
he  displays  in  bis  communications  with  the  diplomatic 
service,  in  view  of  the  rupture  with  England,    Its  third  is 


tho  shamelessly  corrupt  manner  in  which  he  approaches 
the  American  ambassadors  on  the  subject  of  the  seizure  of 
certain  ships,  on  the  conclusion  of  a  commercial  treaty 
between  England  and  the  States,  putting  himself  in  his 
public  and  powerful  position  at  their  service, — if  the  bribe 
were  suitably  large.  And  its  fourth,  is  that  he  is  hardly  in 
the  chair  of  office  until  he  has  shrewdly  selected  Bonaparte 
as  the  object  of  his  assiduous  flatteries,  writing  to  him  in 
semi-confidence,  and  laying  the  basis  of  their  future 
intimacy.  But  his  first  term  of  office  was  short:  the 
American  ambassadors  spurned  his  offer  and  let  his 
conduct  be  publicly  known,  with  the  result  that  for  this 
and  other  reasons  he  resigned  his  post.  Public  opinion 
was  outraged.  His  official  corruption,  however,  was  not 
ended,  for  Talleyrand  turned  everything  into  gold ;  in  his 
later  diplomacy  also  he  could  always  be  bought ;  and  this 
public  immorality  was  but  too  faithfully  reflected  in  his 
private  life,  in  which  gambling  was  his  passion  and  a 
uourco  of  his  vast  wealth. 

Out  of  office,  but  still  pulling  the  strings  of  the  Directory, 
he  awaited  the  arrival  of  Napoleon  in  Paris,  and  it  was 
his  hand  which  was  most  powerful  in  shaping  tho  events 
of  the  18th  and  19th  Brumaire — 9th  and  10th  November 
1799.  He  reconciled  Sicyes  to  Bonaparte ;  a  majority  of 
the  Directory— Sieves,  Ducos,  and  at  last  at  his  persuasion 
even  Barras— resigned ;  the  Directory  collapsed, -and  the 
consulate  was  established  (see  Napoleon  and  SikyLs). 
Napoleon  was  the  first  and  Talleyrand  the  second  man  in 
France. 

He  was  now  an  absolutist,  the  whole  drift,  of  his 
influence  being  in  the  direction  of  consolidating,  under 
whatever  title,  the  power  of  Bonaparte.  For  many  years 
henceforward  Talleyrand's  career  is  part  of  the  general 
history  of  F ranee.  He  is  soon  again  foreign  minister  ;  and 
he  is  acknowledged  to  have  been  the  ablest  diplomatist  of 
an  age  when  diplomacy  was  a  greater  power  than  it  has 
ever  been  before  or  since  To  him  falls  a  full  share  of 
responsibility  for  the  kidnapping  and  murder  of  the  Due 
d'Eoghien  in  March  1804  (see  Savary).  He  had  assisted 
at  the  councils  when  the  atrocity  was  planned,  and  he 
wrote  to  the  grand-duke  justifying  the  seizure  of  the 
prince  while  on  Baden  territory.  His  hand  in  the  matter 
was  of  course  concealed.  But,  when  one  advised  .him  to 
tonder  his  resignation,  he  demurely  remarked,  "  If,  as  you 
say,  Bonaparte  has  been  guilty  of  a  crime,  that  is  no  reason 
why  I  should  bo  guilty  of  a  folly."  In  other  and  more 
agreeable  directions  he  had  prostrated  himself  before 
Napoleon's  purposes,  approving  among  other- things  of  the 
policy  of  the  Concordat  (15th  July  1801),  and  securing 
thereby  the  recall  of  his  excommunication.  To  the  pope's 
grateful  brief,  which  gave  him  liberty  "  to  administer  all 
civil  affairs;"  he  coolly  gave  a  wide  interpretation,  and  he 
shortly  thereafter  married.  He  of  course  supported  and 
defended  first  the  consulship  for  life  and  then  the  crown- 
ing of  tho  emperor. 

By  and  by,  however,  a  change  comes  over  his  political 
attitude,  and  it  is  not  long  ere  Napoleon  detects  it.  This 
change  we  date,  with  Sainte-Beuve,  from  the  end  of 
January  1809.  Before  the  peace  of  Tilsit,  July  8,  1807, 
from  Jena  onwards,  ho  had  personally  accompanied  the 
great  conqueror ;  after  it  they  stood  apart,  for  the  states-' 
man  saw  in  those  brilliant  but  ceaseless  conquests  the 
prelude  to  the  ruin  of  his  master  and  his  country.  He 
was  now  prince  of  Benevento,  and  he  withdrew  from  the 
ministry,  receiving  at  his  own  desire  the  title  of  vice-grand- 
elector  of  the  empire.  Yet  he  had  not  disapproved  of  the 
Spanish  war ;  the  young  princes  had  even  been  entrusted 
to  his  surveillance  at  his  country  house  at  Valencay,  But 
anything  might  have  happened  to  the  emperor  in  Spain, 
and  Talleyrand  had  evidently  been  calculating  the  chance. 
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of  the  fature.  So  at  the  date  stated  the  explosion  occurs, 
Napoleon  pouring  upon  Talleyrand  all  the  fury  of  his 
invective,  reproaching  him  with  the  affair  of  the  Due 
d'Enghien,  and  clamouring  to  know  where  his  enormous 
wealth  had  come  from, — how  much  he  had  gained  at 
play  or  on  the  stock  exchange,  and  what  was  the  sum  of 
his  -bribes  by  foreign  powers.  Over  and  over  again  such 
scenes  are  repeated,  the  burden  of  the  fierce  reproaches 
being  always  the  .same ;  but  Talleyrand  standi  impassive 
as  a  statue,  remarking  once,  but  not  till  he  is  out  of  the 
room,  and  is  limping  away,  "What  a  pity  that  such  a 
great  man  has  been  so  badly  brought  up  !"  or  sending  in, 
at  another  time,  a  resignation,  which  of  course  is  not  ac- 
cepted. The  reproaches  of  the  emperor  were  only  too  well 
founded,  his  minister  having  reaped  a  vast  harvest  from 
the  smaller  powers 'at  the  formation  of  the  Rhenish  Con- 
federation; it  is  indeed  recorded  that  Talleyrand  once  put 
a  figure  upon  his  gains  in  this  department  of  corruption — 
the  figure  being  no  less  than  sixty  million  francs. 

It  is  undoubtedly  to  his  credit,  however,  that  he  steadily 
(resisted  a  warlike  policy,  and  that*  ho  was  particularly 
opposed  to  the  Russian  invasion.  He  was  occasionally 
employed  in  diplomatic  negotiations,  and  was  even  again 
offered  the  post  of  foreign  minister  if  he  would  give  up 
that  of  vibe-grand-elector.  This  offer,  which  would  have 
placed  him  at  the  mercy  of  Napoleon,  he  declined,  and 
the  breach  between  the  two  widened.  Before  the  events 
of  1814  his  hotel  had  become  the  centre  of  anti-Napoleonic 
intrigue ;  as  the  crisis  approached  he  communicated  with 
the  allies ;  when  it  was  at  hand  he  favoured  a  regency, 
and  appeared  anxious  that  Marie  Louise  should  remain  in 
Paris ;  and  when  this  was  abandoned  he  carefully  arranged 
a  feigned  departure  himself,  but  that  his  carriage  should 
be  turned  back  at  the  city  gates ;  he  did  return ;  and  the 
emperor  Alexander  was  his  guest  at  the  Hotel  Talleyrand  ! 
The  revolution  was  his  work;  and  his  nominee  Louis 
XVUL  ascended  the  throne.  For  a  third  time,  and  again 
under  a  new  master,  he  was  appointed  foreign  minister. 
It  would  be  difficult  to  overestimate  the  splendid  services 
which  he  now  rendered  to  France.'  In  Paris,  on  23d  April, 
the  treaty  was  concluded  under  which  the  soldiers  of  the 
allies  were  to  leave  French  soil  ;  and  Talleyrand  success- 
fully urged  that  the  territory  of  France  should  be  the 
enlarged  territory  of  1792,  and  also  that  the  great  art 
treasures  of  which  so  many  European  cities  had  been 
despoiled  should  remain  in  Paris.  A  final  treaty  of  peace 
between  Europe  and  France  was  concluded  on  30th  May, 
and  in  September  the  congress  of  Vienna  assembled.  It 
was  the  scene  of  Talleyrand's  greatest  triumphs.  He 
succeeded  single-handed  in  breaking  up  the  confederation 
of  the  allies,  and  in  reintroducing  the  voice  of  France  into 
the  deliberations  of  the  European  powers.  Further,  on 
January  3,  1815,  a.  secret  treaty  was  concluded  between 
Austria,  France,  and  England. 

When  Napoleon  •  escaped  from  Elba  and  advanced 
towards  Paris,  Louis  XVIII.  retired  to  Ghent  Although 
the  congress  of  Vienna  was  thus  broken  up,  Talleyrand 
made  no  haste  to  follow  him  thither.  He  was  puzzled, 
and  remained  so  during  the  Hundred  Days.  He  despised 
Louis,  and  an  early  approach  to  Bonaparte  was  out  of  the 
question.  ,  He  therefore  coolly  betook  himself  to  Carlsbad, 
remarking,  when  an  explanation  was  asked  for,  that  the 
first  duty  of  a  diplomatist  after  a  congress  was  to  attend 
to  hi*  liver  I  Waterloo  of  course  decided  him.  He  ap- 
peared at  Ghent,  and  was  but  coldly  received.  The  foreign 
powers,  however,  intervened,  conscious  after* Vienna  of 
Talleyrand's  value ;  and,  among  others,  Wellington  insisted 
that  the  great  diplomatist  must  be  taken  into  the  councils 
of  Louis,— with  the  result  that  he  became  prime  minister 
at  the  second  restoration.    But  his  position  was  one  of 


extreme  difficulty.  The  king  disliked  him ;  there  were 
scenes  bordering  on  violence  in  the  royal  presence ;  the 
Russian  emperor  intimated  his  hostility  to  him ;  he  shared 
the  odium  of  having  a  man  like  Fouche  for  a  colleague  ; 
Chateaubriand  and  his  party  hated  and  beset  him.  For- 
tunately an  excuse  of  a  broad  and  national  kind  soon  pre- 
sented itself.  -He  objected  to  the  conditions  which  the 
allies  were  imposing  upon  France,  refused  to  sign  the 
treaty,  and  on  24th  September  resigned  office. 

He  retired  into  private  life,  in  which  he  remained  for 
fifteen  years.  He  only  spoke  in  the  House  of  Peers 
three  times  during  this  period, — twice  (1821  and  1822) 
in  favour  of  the  liberty  of  the  press,  and  once  (1823) 
to  protest  against  the  Spanish  war.  But  in  1830,  when 
Charles  X.'s  reign  was  evidently  imperilled,  he  again  is  at 
the  centre  of  intrigue ;  and  it  is  actually  at  his  private  but 
urgent  suggestion  that  Louis  Philippe  heads  the  revolution, 
taking,  to  begin  with,  the  title  of  lieutenant-general  of  the 
kingdom.  Declining  the  post  of  foreign  minister,  he 
proceeded  to  London  aa  ambassador,  conducting  himself 
and  serving  his  country  with  his  usual  consummate  skill. 
He  returned  crowned  with  success  after  the  formation  of 
the  Quadruple  Alliance.  In  November  1834  he  resigned, 
and  quitted  public  life  for  ever. 

He  emerged. from  his  retirement  on  March  3,  1838,  to 
pronounce  before  the  Institute  the  eloge  of  Reinhard,  and 
in  so  doing  to  treat  of  diplomacy  in  general,  and  to 
suggest  an  indirect  but  adroit  apology  for  his  own  career. 
He  was  received  with  unbounded  enthusiasm  by  the  elite 
of  French  literature  and  society — Cousin  even  exclaiming 
that  the  eloge  was  worthy  of  Voltaire.  His  last  illness, 
which  had  by  this  time  shown  itself,  soon  prostrated  him. 
,ne  was  visited  on  his  death-bed  by  crowds  of  celebrities, 
.including  the  king.  He  died  on  May  17,  1838,  at  the 
great  age  of  eighty-four.    He  is  buried  at  Valencay. . 

According  to  his  desire,  his  memoirs  under  his  own  hand 
will  not  appear  till  1890. 

There  is  a  considerable  body  of  anonymous  and  un  trust  worthy 
literature  both  in  French  and  English  on  the  tubject  of  thin  sketch. 
For  the  earlier  parr  of  Talleyrand  »  career,  see  the  general  literature 
of  the  Revolution;  foe  the  Napoleonic,  the  general  histories,  includ- 
ing especially  the  Memoirs  of  the  Due  de  Rovigo ;  for  the  third  aud 
last,  also  the  general  histories,  and  especially  the  Correspondence 
btiwecH  Talleyrand  and  I^ouie  XVIII.,  edited  by  Pullain  (1880; 
transit,  into  English,  1881),  and  the  Memoir*  of  Ouizot.  Refer- 
ences abound  to  the  private  life  of  Talleyrand,  and  on  it  see  also 
the  Histoire  Politique  et  Vie  Intime,  by  G.Touchard-Lafoaee  (1848), 
and  the  Souvenir*  Intime*  tur  M.  de  Talleyrand,  by  Amed4c 
Pichot  (1870).  The  student  must  be  on  his  guard  in  perusing 
moat  of  this  last-mentioned  literature.  For  many  years  the  His- 
.toir*  Politique  et  Privie,  by  G.  Michaud  (1853),  stood  practically 
uncorrected,  although  evidently  a  studied  and  bitter  attack.  The 
view  taken  by  Louis  Blanc  in  his  Dix  Ant  (translated  into  English 
in  1845)  is  also  quite  distorted,  and  if  one  wishes  to  see  a  complete 
misreading  of  Talleyrand's  career  it  can  be  found  in  Blanc's  tenth 
chapter  of  nis  fifth  book.  Sir  Henry  Lytton  Bulwer  rendered  great 
service  by  his  life  of  Talleyrand,  published  in  his  Historical  Char- 
acter*; and  the  worth  and  accuracy  of  Bulwer" s  biography,  which 
was  speedily  translated  into  French,  has  been  amply  acknowledged 
by  Sainte-Beuve  in  his  valuable  treatise  (lectures)  0n  Talleyrand, 

C'lished  in  1870.  Reference  should  also  be  made  to  Mignet, 
tide,  and  the  Memoiret  Politique*  of  Lamartine. 
Caution  will  have  to  be  exercised  in  reading  Talleyrand's  auto- 
biography, which  will  not  appear  till  1890.  The  testimony  of  con- 
temporaries will  not  be  available  to  check  it,  and  Talleyrand  is 
proved  to  have  presided  at  the  destruction  of  much  documentary 
evidence  implicating  himself,  e.g.,  at  the  moment  when  the 
Kunsian  emperor  was  living  at  his  house.  (T.  8.) 

TALLTEN,  Jkxn  Lambekt  (1769-1820),  the  chief 
leader  of  the  party  that  overthrew  Robespierre,  was  the 
son  of  the  mattre  cFfidtel  of  the  Marquis  de  Bercy,  and 
was  born  in  Paris  in  1769.  The  marquis,  perceiving  the 
boy's  ability,  had  him  well  educated,  and  got  him  a 
place  as  a  -lawyer's  clerk.  Being  much  excited  by  the  first 
events  of  the  Revolution,  he  gave  up  his  desk  to  enter  a 
printer's  office,  and  by  1791  he  was  overseer  of  the  printing' 
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department  of  the  Moniteur.  While  thus  employed  he 
conceived  the  idea  of  the  journal-affuhe,  and  from  January 
to.  May  1791  he  placarded  a  large  printed  sheet  on  all 
the  walls  of  Paris  twice  a  week  under  the  titlo  of  the  Ami 
des  Citoyens.  This  enterprise  of  his,  of  which  the  expenses 
were  defrayed  by  the  Jacobin  Club,  made  him  well  known 
to  the  revolutionary  leaders;  and  he  made  himself  still 
more  conspicuous  in  organizing  the  great  "Ffite  de  la 
Liberty"  on  April  15,  1792,  in  honour  of  the  released 
soldiers  of  Chateau-Vieux,  with  Col  lot  d'Herbois.  On 
July  8,  1792,  he  was  the  spokesman  of  a  deputation  of 
the  section  of  the  Place  Royale  which  demanded  from 
the.  legislative  assembly  the  reinstatement  of  Potion  and 
Manuel,  and  he  was  one  of  the  most  active  popular  leaders 
in  the  attack  upon  the  Tuileries  on  10th  August,  on  which 
day  he  was  appointed  secretary  or  clerk  to  the  revolution- 
ary commune  of  Paris.  In  this  capacity  he  exhibited  an 
almost  feverish  activity ;  he  perpetually  appeared  at  the 
bar  of  the  assembly  on  behalf  of  the  commune;  be 
announced  the  massacres  of  September  in  the  prisons  in 
terms  of  praise  and  apology  ;  and  he  sent  off  the  famous 
circular  of  3d  September  to  the  provinces,  recommending 
them  to  do  likewise.  At  the  close  of  the  month  ho 
resigned  his  post  on  being  elected,  in  spite  of  his  youth, 
a  deputy  to  the  Convention  by  the  department  of  Seine- 
et-Oise,  and  he  commenced  his  legislative  career  by  defend- 
ing the  conduct  of  the  commune-daring  the  massacres.  He 
took  his  Beat  upon  the  Mountain,  and  showed  himself  one 
of  the  most  vigorous  Jacobins,  particularly  in  his  defeuce 
of  Marat ;  he  voted  for  the  execution  of  the  king,  and  was 
elected  a  member  of  the.  Committee  of  General  Security  on 
January  21,  1793.  After  a  short  mission  in  the  western 
provinces  he  returned  to  Paris,  and  took  an  active  part  in 
the  coupe  d'etat  of  31st  May  and  2d  June,  which  resulted 
in  the  overthrow  of  the  Girondina. .  For  the  next  few 
months  he  remained  comparatively  quiet,  but  on  Septem- 
ber 23,  1793,  he  was  sent  with  Tsabeau  on  his  famous 
mission  to  Bordeaux.  This  was  the  very  month  in  which 
the  Terror  was  organized  under  the  superintendence  of  the 
Committees  of  Public  Safety  and  General  Security,  and 
Bordeaux  was  one  of  the  cities  selected  to  feel  its  full 
weight  Tallien  showed  himself  one  of  the  most  vigorous 
of  the  proconsuls  sent  over  France  to  establish  the  Terror 
in  the  provinces ;  though  with  but  few  adherents,  he  soon 
awed  the  great  city  into  quiet,  and  kept  the  guillotine 
constantly  employed.  It  was  at  this  moment  that  the 
romance  of  Tallien'a  life  commenced.  Among  his  prisoners 
was  Theresa,  Com  tease  de  Fontenay,  the  daughter  of  the 
great  Spanish  banker  Cabarrus,  the  most  beautiful  and 
fascinating  woman  of  her  time,  and  Tallien  not  only  spared 
her  life  but  fell  deeply  in  love  with  her.  She  quickly 
abated  the  fierceness  of  his  revolutionary  ardour,  and 
from  the  lives  she  saved  by  her  entreaties  she  received  the 
name  of  "  Our  Lady  of  Pity."  This  mildness,  however, 
displeased  the  members  of  the  committees;  Tallien  was 
recalled  to  Paris ;  and  Madame  de  Fontenay  was  imprisoned 
there.  Danton  and  his  friends  had  but  just  fallen,  and 
the  members  of  the  committees  were  htif  afraid  to  strike 
again  at  the  moderates,  so  Tallien  was  spared  for  the  time, 
and  was  even  elected  president  of  the  Convention  on  March 
24,  1794.  But  the  Terror  could  not  be  maintained  at  the 
name  pitch  :  Robespierre  began  to  see  that  he  must  strike 
at  many  of  his  own  colleagues  in  the  committees  if  ho  was 
to  carry  out  his  theories,  and  Tallien  was  one  of  the  men 
condemned  with  them.  They  determined  to  strike  first, 
and  on  the  great  day  of  Therm idor  it  was  Tallien  who, 
urged  on  by  the  danger  in  which  his  beloved  lay,  opened 
the  attack  upon  Robespierre.  The  movement  was  suc- 
cessful ;  Robespierre  tnd  his  friends  were  guillotined ; 
aud  the  young  Tallien,  as  the  leading  Thermidorian,  was 
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elected  to  the  Committee  of  Public  Safety.  Mow  came 
the  great  months  of  his  career:  he  showed  himself  a 
vigorous  Thermidorian  ;  he  was  instrumental  in  suppress- 
ing the  Revolutionary  Tribunal  and  the  Jacobin  Club ;  he 
attacked  Carrier  and  Lebon,  the  proconsuls  of  Nantes  and 
Arras;  and  he  fought  bravely  against  the  insurgents  of 
Prairial.  In  all  these  months  he  was  supported  by  his 
Theresa,  whom  he  married  on  December  26,  1794,  and 
who  became  the  leader  of  the  social  life  of  Paris.  His  last 
political  achievement  was  in  July  1795,  when  ho  was  present 
with  Hoche  at  the  destruction  of  the  army  of  the  emigres 
at  Quiberon,  and  ordered  the  executions  which  followed. 
After  the  close  of  the  Convention  Tallien's  political  import- 
ance came  to  an  end,  for,  though  he  sat  in  the  Council  of 
Five  Hundred,  the  moderates  attacked  him  as  terrorist, 
and  the  extreme  party  as  a  renegade.  Madatne  Tallien 
also  got  tired  of  him,  and  became  the  mistress  of  the  rich 
banker  Ouvrard  Bonaparte,  however,  who  is  said  to  have 
been  introduced  by  him  to  Barras,  took  him  to  Egypt  in 
his  great  expedition  of  June  1798,  and  after  the  capture 
of  Cairo  be  edited  the  official  journal  there,  the  Decade 
ttjyptienne.  But  Menou  sent  him  away  from  Egypt,  and 
on  his  passage  he  was  captured  by  an  English  cruiser  and 
taken  to  London,  where  he  had  a  good  reception  among 
the  Whigs  and  was  well  received  by  Fox.  On  returning 
to  France  in  1802  he  got  a  divorce  from  his  unfaithful 
»|x>use  (who  eventually  married  the  Prince  de  Chi  may),  and 
was  left  for  some  time  without  employment.  At  last, 
through  Fouche  and  Talleyrand,  he  got  the  appointment 
of  consul  at  Alicante,  and  remained  there  until  he  lost  the 
sight  of  one  eye  from  yellow  fever.  On  returning  to  Paris 
he  lived  on  his  half-pay  until  1815,  when  he  received  the 
especial  favour  of  not  being  exiled  like  the  other  regicides. 
His  latter  days  were  spent  in  the  direst  poverty ;  he  had 
to  sell  his  books  to  get  bread.  He  died  at  Paris  on  Nov- 
ember 16,  1820. 

TALLIS  (Tally8,  Talyb,  cr  Tallkios),  Thomas 
(c.  1515-1585),  justly  styled  "  the  father  of  English  cathe- 
dral music,"  was  born,  as  nearly  as  can  be  ascertained, 
about  the  year  1515.  The  history  of  his  youth  is  involved 
in  some  obscurity ;  there  seems,  however^  but  little  doubt 
that,  after  singing  as  a  chorister  at  old  Saint  Paul's  under 
Thomas  Mnlliner,  he  obtained  a  place  among  the  children 
of  the  chapel  royaL  His  next  appointment  was  that  of 
organist  at  Waltham  abbey,  where,  on  the  dissolution  of 
the  monastery  in  1540,  he  received,  in  compensation  for 
the  loss  of  his  preferment,  20s.  for  wages  and  20s.  for 
reward  An  interesting  relic  of  this  period  of  his  career 
is  preserved  in  the  library  of  the  British  Museum,  in  the 
form  of  a  volume  of  MS.  treatises  on  music,  once  belong- 
ing to  the  abbey,  on  the  last  page  of  which  appears  his 
autograph,  "Thomas  Tallys,"  with  the  final  letter  pro- 
longed into  an  elaborate  flourish— the  only  specimen  of 
his  handwriting*  now  known  to  exist. 

Not  long  after  his  dismissal  from  Waltham,  Tallis  was 
appointed  a  gentleman  of  'the  -  chapel  royal ;  and  thence- 
forward ho  laboured  so  zealously  for  the  advancement  of 
his  art  that  his  genius  has  left  an  indelible  impression  upon 
the  English  school,  which  owes  more  to  him  than  to  any 
other  composer  of  the  16th  century,  and  in  the  history  of 
which  his  name  plays  a  very  important  part  indeed 

One  of  tho  earliest  compositions  by  Tallis  to  which  an 
approximate  date  can  be  assigned  is  the  well-known  Service 
in  the  Dorian  Mode,  consisting  of  the  Venite,  Te  Deumr 
Benedictus,  Kyrie,  Nicene  Creed,  Sanctus,  Gloria  in 
Excelsis,  Magnificat,  and  Nunc  Dimittis,  for  four  voices, 
together  with  the  Preces,  Response*,  PaUrnosUr,  and  Litany, 
for  five,  all  published  for  the  first  time,  in  the  Rev. 
John  Barnard's  First  Book  of  Selected  Church  Music,  in 
1641,  and  reprinted,  with  the  exception  of  the  Venite 
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and  Palnvoster,  In  Boyce's  Cathedral  Music  in  1760.1 
That  thu  work  was  composed  for  the  purpose  of  supply- 
ing a  pressing  need,  after  the  publication  of  the  second 
prayer-book  of  King  Edward  VI.  in  1552  there  can  be 
no  reasonable  doubt ;  and  its  perfect  adaptation  to  ita 
intended  purpose  is  sufficiently  proved  by  the  fact  that, 
for  more  than  three  hundred  years,  ita  claim  to  occupy  the 
tir*t  and  highest  place  among  compositions  of  its  class  has 
beuu  uudisputed.  Written  in  the  style  known  among 
Italian  comitOAOH  as  h  stile  famigliare,  i.e.,  in  simple 
counterpoint  of  the  first  species,  twta  contra  notam,  with 
no  attempt  at  ingenious  points  of  imitation,  or  learned 
complications  of  any  kind — it  adapts  itself  with  equal 
dignity  and  cleainess  to  the  expression  of  the  verbal  text 
iV  i*  iutended  to  illustrate,  bringing  out  the  sense  of  the 
iBwda  ao  plainly  that  the  listener  cannot  fail  to  interpret 
tb.  in  aright,  while  iU  pure  rich  harmonies  tend  far  more 
vii  ly  to  the  excitement  of  devotional  feeling  than  the 
mill  /ellons  combinations  by  means  of  which  too  many  of 
i'allir'a  contemporaries  sought  to  astonish  their  hearers, 
while  forgetting  all  the  loftier  attributes  of  their  art  In 
this  noble  quality  of  self-restraint  the  Litany  and  Responses 
bear  a  close  analog}'  to  the  Improperia  and  other  similar 
work*  of  Falcstrina,  wherein,  addressing  himself  to  the 
heart  rather  than  to  the  ear,  the  princeps  music k  produces 
the  most  thrilling  effects  by  means  which,  to  the  super- 
ficial critic,  appear  almost  pnorile  in  taheir  simplicity,  while 
those  who  are  able  to  look  beneath  the  surface  discern  in 
them  depths  of  learning  such  as  none  but  a  very  highly 
cultivated  musician  can  appreciate.  Of  this  profound 
learning  Tallis  possessed  an  inexhaustible  store  ;  and  the 
rich  resources  it  opened  to  his  genius  not  only  placed  his 
compositions  on  a  level  with  those  produced  by  the  best 
of  his  Italian  and  Flemish  contemporaries,  but  enabled 
him  to  raise  the  English  school  itself  to  a  height  which  it 
bad  never  previously  attained,  and  which,  nevertheless,  it 
continued  to  maintain  undiminished  until*  the  death  of 
its  hut  representative,  Orlando  Gibbons,  in  1625.  Though 
this  school  is  generally  said  to  have  been  founded  by  Dr 
Tye,  there  cau  be  no  doubt  that  Tallis  was  its  greatest 
master,  ami  that  it  was  indebted  to  him  alone  for  the 
infusion  of  new  life  and  vigour  which  prevented  it  from 
degenerating,  as  some  of  the  earlier  Flemish  schools  had 
done,  iuto  a  mere  vehicle  for  the  display  of  fruitless 
erudition.  Tallis's  ingenuity  far  surpassed  that  of  his 
most  erudite  contemporaries ;  but  he  never  paraded  it  at 
the  expense  either  of  intrinsic  beauty  or  truthfulness  of 
expression.  l»ke  every  other  great  musician  of  the  period, 
he  produced  occasionally  works  confessedly  intended  for 
no  more  exalted  purpose  than  the  exhibition  of  his 
stupendous  skill,  one  of  the  most  remarkable  character- 
istics  of  which  was  the  apparent  ease  with  which  it 
disposed  of  difficulties  that,  to  composers  of  ordinary 
ability,  would  have  proved  insurmountable.  In  his  canon, 
Miserere  nostri,  the  intricacy  of  the  contrapuntal  devices 
seems  little  short  of  miraculous ;  yet,  so  smooth  and 
flowing  is  the  effect  produced  by  their  dizzy  involutions, 
that  no  one  unacquainted  with  the  secret  of  their  con- 
struction would  suspect  the  presenco  of  any  unusual 
element  in  the  composition.  In  his  motet,  Spem  in 
■ilium  non  habui,  written  for  forty  voioes  disposed  in  eight 
five-part  choirs,  each  singer  is  intrusted  with  a  part, 
agreeable  and  interesting  in  itself,  yet  never  for  a  moment 
interfering  with  any  one  of  tho  thirty-nine  equally  interest- 
ing parts  with  which  it  is  associated.  These  four*  de 
force,  however,  though  approachable  only  by  the  greatest 
contrapuntists  living  in  an  age  in  which  counterpoint 

1  Boyca'a  nnaccountnMe  omission  of  the  very  beautiful  Venile  is  s 
fiiiiforUina  which  c*ni>ot  bo  too  deeply  deplored,  alnos  It  has  led  to 


was  cultivated  with  a  success  that  has  never  since  been 
equalled,  serve  to  illustrate  one  phase  only  of  Tallis's 
many-sided  genius,  which  shines  with  equal  brightness  in 
tho  eight  psalm-tunes  (one  in  each  of  the  first  eight 
modes)  and  unpretending  little  Veni  Creator,  printed  in 
1567  at  the  end  of  Archbishop  Parker's  First  Quinquagenr 
of  Metrical  Psattns,  and  many  other  compositions  of  like 
simplicity. 

In  1575  Tallis  and  his  pupil  William  Byrd — as  great  a 
contrapuntist  as  himself,  though  by  no  means  his  eqnal 
in  depth  of  expression — obtained  from  Queen  Elizabeth 
royal  letters  patent  granting  them  the  exclusive  right  of 
printing  music  and  ruling  music-paper  for  twenty-ore 
years ;  .and,  in  virtue  of  this  privilege,  they  issued,  in  the 
same  year,  a  joint  work,  entitled  Canliones  giur.  ab  argu- 
ment Sacrss  vecantur,  quinque  et  sex  partium,  containing 
sixteen  motets  by  Tallis  and  eighteen  by  Byrd,  all  of  tho 
highest  degree  of  excellence.  Some  of  these  motets, 
adapted  to  English  words,  aro  now  sung  as  anthems  in 
the  Anglican  cathedral  service.  But  no  such  translations 
appear  to  have  been  made  during  Tallis's  lifetime ;  and 
there  is  strong  reason  for  believing  that,  though  both  he 
and  Byrd  outwardly  conformed  to  the  new  religion,  and 
composed  music  expressly  for  its  use,  they  remained 
Catholics  at  heart  to  the  end  of  their  days. 

Tallis's  contributions  to  the  Cantioues  Sacrn  were  the 
last  of  his  compositions  published  during  his  lifetime.  He 
did  qot,  indeed,  live  to  witness  the  expiration  of  the 
patent,  though  Byrd  survived  it  and  published  two  more 
books  of  Cantione*  on  his  own  account  in  1589  and  1591, 
besides  numerous  other  works.  Tallis  died  November  23, 
1585,  and  was  buried  in  the  parish  church  at  Greenwich, 
.where  a  quaint  rhymed  epitaph,  preserved  by  Strype,  and 
reprinted  by  Burney  and  Hawkins,  recorded  the  fact  that 
he  served  in  the  chapel  royal  during  the  reigns  of  Henry 
VIII.,  Edward  VI,  Mary,  and  Elizabeth.  This  was  de- 
stroyed with  the  old  church  about  1710;  and  it  was  not 
until  about  twenty  years  ago  that  a  copy  was  placed  in 
the  present  building.  Portraits,  professedly  authentic,  of 
Tallis  and  Byrd  were  engraved  by  Vandergucht  in  1730, 
for  Nicolas  Haym's  projected  History  of  Music,  but  never 
published.    One  copy  only  is  known  to  exist. 

Not  very  many  works  besides  those  already  mentioned  wero 
printed  during  Tallis's  lifetime ;  but  a  great  number  are  still  pre- 
served in  MS.  Unhappily,  it  is  to  be  feared  that  many  more  were 
destroyed,  in  tbo  17th  centnry,  during  the  spoliation  of  the 
cathedral  librariea  by  the  Puritans  (W.  3.  fC) 

•TALLOW  is  the  solid  oil  or  fat  of  ruminant  animals, 
but  commercially  it  is  almost  exclusively  obtained  from 
oxen  and  sheep.  The  fat  is  distributed  throughout  the 
entire  animal  structure;  but  it  accumulates  in  large 
quantities  as  "  suet "  in  tho  body  cavity,  and  it  is  from 
such  suet  that  tallow  is  principally  melted  or  rendered. 
The  various  methods  by  which  tallow  and  other  animal 
fats  aro  separated  and  purified  have  been  dealt  with  under 
OrLS  (see  vol.  xvii.  p.  743).  In  commerce  ox  tallow  and 
sheep  tallow  are  generally  distinguished  from  each  other, 
although  much  nondescript  animal  fat  is  also  found  in  the 
market  Ox  tallow  occurs  at  ordinary  temperatures  as  a 
solid  hard  fat  having  a  yellowish  white  colour ;  when  freMi 
and  new  it  has  scarcely  any  taste  or  smell ;  but  it  soon 
acquires  a  distinct  odour  and  readily  becomes  rancid.  The 
fat  is  insoluble  in  cold  alcohol,  but  it  dissolves  in  boiling 
spirit  of  0  622  sp.  gr.  in  chloroform,  ether,  and  the 
essential  oils.  The  hardness  of  tallow  and  its  melting- 
point  are  to  some  extent  affected  by  the  food,  ago,  state 
of  health,  <fcc,  of  the  animal  yielding  it,  the  firmest  ox 
tallow  being  obtained  in  certain  provinces  of  Russia,  where 
for  a  great  part  of  the  year  tho  oxen  are  fed  on  hay.  New 
I  tallow  melts  at  from  42°5  tOv43'  G,  old  tallow  at  43'5, 

Digitized  by  do 


T  A  L  —  T  A  L 


35 


and  the  melted  (at  remains  liquid  till  its  temperature -(alls 
to  33°  or  34"  C.  Tallow  consists  of  a  mixture  of  two- 
thirds  of  tho  solid  fata  palmititi  oud  stearin,  with  one-third 
of  the  liquid  fat  olein.  A  fluid  oil  known  as  tallow  oil  is 
obtained  from  solid  tallow  by  the  separation  by  pressure  of 
the  greater  part  of  the  olein.  To  facilitate  the  separation 
of  the  olein,  tallow  is  first  melted  and  just  before  resolidi- 
fying it  is  mixed  with  about  10  per  cent,  of  benzene  or 
petroleum  spirit.  The  mixture  is  then  allowed  to  solidify 
in  flat  cakes  or  slabs,  which  are  placed  in  press  bags  and 
piled  between  iron  plates  in  a  hydraulic  press.  On  tho 
application  of  pressure  the  olein  mixed  with  the  solvent 
hydrocarbon  flows  freely  out,  leaving  a  hard  dense  cake  of 
stearin  and  palmitin  in  the  bags.  Tho  volatilo  solvents 
are  subsequently  driven  off  by  blowing  steam  through  the 
oil,  which  remains  a  turbid  fatty  fluid  from  the  proportion 
«f  solid  fats  it  carries  over  with  it  from  the  hydraulic 
press.  Tallow  oil  is  a  useful  lubricant  and  a  valuable 
material  for  fine  soap  making,  but  it  is  not  now  abundantly 
prepared.  Mutton  tallow  differs  in  soveral  respects  from 
that  obtained  from  oxen.  It  is  whiter  in  colour  and 
harder,  and  contains  only  about  30  per  cent  of  olein. 
Newly  rendered  it  has  little  taste  or  smell,  but  on  exposure 
it  quickly  acquires  characteristic  qualities  and  becomes 
rancid.  Sweet  mutton  tallow  melts  at  46*  and  solidifies 
at  36*  C:  when  old  it  does  not  melt  under  49*,  and  be- 
comes solid  on  reaching  44*  or  45*  C.  It  is  sparingly 
soluble  in  cold  ether  and  in  boiling  spirit  of  0  822  sp.  gr. 

In  early  times  tallow  was  a  moat  important  candle-making 
substance,  and  candle*  mad*  from  this  material  are  atill  consumed 
in  no  inconsiderable  quantity,  but  the  greater  proportion  of  tho 
supply  is  now  absorbed  by  tho  soap  trado;  tho  artificial  butter 
trade  which  has  si  inmg  up  since  1872  also  takes  up  large  quantities 
of  sweet  tallow.  Tallow  is  further  used  extensively  as  a  lubricant 
and  in  leather  dressing,  4c.  It  U  of  course  a  product  of  all  cattle 
and  sheep-rearing  countries,  and  it  forms  an  important  article  of 
export  from  the  United  States,  the  Argentine  Republic,  and  the 
Australian  colonies.  Till  within  the  last  quarter  of  a  century 
Russia  supplied  nearly  all  the  tallow  imported  into  the  United 
Kingdom;  but  now  the  imports  from  that  source  are  on  the  most 
meagre  scale,  although  Russian  P.  Y.  C.  (pale  yellow  candle)  con- 
tinues to  represent  the  finest  commercial  brand. 

TALLOWS,  Veoktablk.    See  Oils,  vol.  xvii.  p.  746. 

TALMA,  Joseph  Francois  (1763-1826),  French 
tragedian,  was  born  at  Paris  15th  January  1763.  After 
attending  the  Mazarin  college,  he  accompanied  his  father, 
who  was  a  dentist,  to  London,  where  he  studied  in  the 
hospitals.  While  in  London  he  took  part  in  some  amateur 
theatricals,  and,  his  talents  at  once  attracting  notice,  a  pro- 
fessional engagement  was  offered  him.  To  this,  however, 
his  father  would  not  consent,  and  shortly  afterwards  he 
was  sent  to  Pam,  where  for  some  years  he  was  assistant  to 
a  dentist  His  predilection  for  the  drama  could  not  be 
restrained,  and  on  21st  November  1787  he  made  his  de"but 
at  the  Comedie  Francaiso  in  Mahomet.  His  efforts  from 
the  first  won  appreciation,  but  for  a  considerable  time  he 
was  restricted  to  secondary  parts.  It  was  in  jtune  premier 
parts  that  he  first  came  prominently  into  notice,  and  he 
attained  only  gradually  to  his  unrivalled  position  as  the 
exponent  of  strong  and  concentrated  passion.  In  1791  he 
and  other  dissentients  founded  the  Theatre  Francais  de  la 
rue  de  Richelieu, — a  name  changed  in  1 792  to  Theatre  de  la 
Rcpublique,  where  ho  won  his  most  striking  successes. 
Talma  was  among  the  earliest  advocates  of  realism  in 
scenery  and  costume,  being  greatly  aided  in  his  reforms  by 
his  fwend  the  painter  David.  He  possessed  in  perfection 
(h*  physical  gifts  fitting  him  to  excel  iu  the  highest  tragic 
parts,  an  admirably  proportioned  figure,  a  striking  counten- 
ance, and.  a  voice  of  great  beauty  and  power,  which,  after 
he  had  conquered  a  certain  thickness  of  utterance,  enabled 
him  to  acquire  a  matchless  elocution.  At  first  somewhat 
stilted  and  monotonous  in  bis  manner,  he  gradually 


emancipated  himself  from  all  artificial  trammels,  and 
became  by  perfection  of  art  a  model  of  simplicity.  Talma 
enjoyed  the  intimacy  of  Napoleon,  with  whom  he  had 
an  acquaintance  before  Napoleon  attained  greatness  ;  and 
he  was  a  friend  of  Chenier,  Danton,  Camille  Desmoulins, 
and  other  revolutionists.  He  made  his  last  appearance 
11th  June  1826  and  died  at  Paris  19th  October  of  that 
year. 

Talina  was  the  author  of  Mimoires  dt  Le  Kain,  prMlts  dt 
Reflexions  tur  at  AeUur  et  tur  T  AH  Tktdtral,  contributed  to  tho 
ColUetittn  des  Mimnret  tur  I' Art  Tirnmnt  inut.  It  was  published 
separately  at  Paris  in  1856,  under  the  title  JUfitxions  de  Talma  sur 
U  Kain  (t  I' Art  Th/dtral.  See  Mimoiret  de  J.  F.  Talma,  icrils  ;xif 
lui  mt»ie,  ct  rectuillii  et  mis  «:  ordre  sur  let  papiert  de  sa  fanwlle, 
by  Alex.  Dumas  (1856). 

TALMUD  signifies — (1)  "study  of  and  instruction  in 
anything  (whether  by  any  one  else  or  by  oneself)"  ;>  (1) 
"learning  acquired";2  (3)  "style,  system":8  as  such  it  is 
synonymous  with  ilishnah  in  its  fifth  signification,  vol. 
xvi.  p.  503;  (4)  "theory,"  in  contradistinction  to  " prac 
tice,"4 — synonymous  with  Midrash  in  its  fourth  significa- 
tion, vol.  xvi.  p.  285  ;  (5)  such  interpretation  of  the  Mosaic 
law  as  is  apparent  on  the  surface  thereof  and  does  not 
necessitate  any  further  disquisition;5  (6)  Boroitho,  or  the 
non-canonical  Mithnah;*  (7)  Gemara,  i.e.,  the  oldest  com- 
mentary on  the  canonical  Muhnah  ;7  (8)  the  texts  of  Mxsh- 
nah  and  Gemara  combined, — the  meaning  which  is  the  one 
most  commonly  attachod  to  the  terra  Talmud.  Although 
the  word  Talmud  is  not  to  be  found  in  the  Bible,  there  can 
be  little  doubt  that  it  is  a  classical  Hebrew  term,  as  may 
be  seen  by  the  analogy  of  TaA&nun,  "supplication,"  Tan 
him,  "  consolation,"  dec. 

Recensions  of  the.  Talmud. — The  Talmud  exists  in  two 
recensions,— the  Palestinian,  commonly,  but  by  mistake, 
called  Talmud  Yerushalmi  (see  below),  and  tho  Babylonian, 
correctly  called  Talmud  Babli.  The  Talmud  Yerushalmi 
embodies  the  discussions  on  the  Mishnar  {q.v.)  of 
hundreds  of  doctors,  living  in  Palestine,  chiefly  in  Galilee 
from  the  end  of  the  2d  till  about  the  middle  of  the  5tb 
century,  whilst  the  Babylonian  Talmud  embodies  chiefly  the 
discussions  on  the  same  Mishnah  of  hundreds  of  doctors 
living  in  various  places  in  Babylonia,  such  as  Neharde'a,* 

•  Compare  Mithnah,  Peak,  I.  1,  D^3  IMS  min  "PO^ni  ("and 
the  studying  of  the  Lew  balances  thorn  all")  ;  Aboth,  iv.  13,  TDT  *1fl 

("  be  circumspect  as  regards  instruction"). 
,  »  See  Perek  Rabbi  Melr,  6,  VNDPrO  \lb  D'JD  kV)  ("whose  hesrt  is 
not  arrogant  on  account  of  his  learning");  ef.  T.  B. ,  Puahim,  leaf  49a  ; 

HDD  rDnCD  moSm  ("bis  learning  becomes  forgotten  by  him"), 

'  See  T.  B.,  Synhedrin,  leaf  24a,  ^33  .T11o!?n  ("the  mode  of 
study  prevalent  in  Babylonia");  eomp.  T.  B-,  fe-tahim,  346,  W33 

i3e>noT  Knnyoi?  pmoK  toitm  sonso  '3rv'*t  dv^  'ttcat: 

("  foolish  Babylonians,  who,  because  ye  dwell  in  a  land  of  darltnes*. 
say  sayings  that  are  obneure  "),  and  T.  B.,  Jiaba  Uesi'a,  leaf  65n  ; 
Rabbi  Zera  fasted  a  hundred  fasts  on  going  up  to  Palestine,  so  that  he 
might  forget  the  style  of  Babylonico-Talmndic  study  (Ht033  K"10)  or 

HK^>33  miD^ri),  that  it  should  not  trouble  him  any  further.  Ratl.i 
takes  ths  quotation  from  Bab*  Mtfi'a  to  signify  the  concrete  Babyloniar 
Talmud,  which,  however,  is  impossible. 

«  See  T.  B.,  Kidduthin,  leaf  404:  "Is  theory  ("HO^n)  greater  or 

practice  (iWVO)  greater!  .  .  .  They  all  answered,  Theory  (DcV 
Is  greater  because  it  leads  to  practice."  Talmud,  as  will  have  beer 
teen,  is  hers  given  as  synoDymous  with  Limmud.  . 

•  See  T.  B.,  Baba.Xamma,  leaf  1044,  W*DKp  110^11  W  P  I  say 
this  is  a  plain  [Mosaic]  teaching  ").  . 

«  See  T.  B.,  Baba  Batkra,  leaf  1304.  catchword  flD?  PK,  and 
Varim  LecXiantt  in  loco. 

•  See  T.  B.,  Baba  Mtsia,  leaf  834,  and  compare  Ra*hi  in  loco. 

■•  The  rector  of  this  academy  was  Shemuel,  court  physician  of  Shapur 
I.,  and  astronomer.  Whilst  his  friend  and  fellow-pupil  Raa  (q.v, ; 
they  both  attended  the  lectures  of  the  principal  editor  of  the  Muh- 
nah) excelled  In  the  other  parU  of  the  Jewish  law,  8hemuel  was  pre- 
eminent in  the  civil  law.  On  account  of  this  he  is  repeatedly  called 
in  the  Talmud  both  "Shapur"  (like  Ms  master)  and  "  Aryokh"  (lion, 
king,  teacher).    To  him  is  due  the  legal  prindpb  that  "  the  law  of 
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rjaphri,1  Mahuza,1-  Shekhansib,1  but  notably  at  tho  two 
great  academies  of  Sura  and  Piimbaditba,  from  about  190 
to  nearly  the  end  of  the  6th  century.  The  doctors  of  both 
recensions,  although  they  primarily  discuss  the  correctness 
of  the  text  and  meaning  of  tho  Mithnah,  and  what  should 
be  the  right  legal  decision  according  to  it,  do  not  confine 
themselves  to  this.  They  introduce,  as  occasion  serves, 
not  merely  the  whole  of  the  oral  tradition  handed  down  to 
their  time,  and  the  necessary  references  to,  and  interpreta- 
tions of,  the  various  laws  'to  be  found  in  the  Pentateuch 
and  the  other  sacred  writings,  but  exhibit  also,  though  only 
in  a  fragmentary  manner,  an  almost  complete  cycle  of  the 
profane  sciences  as  current  orally  and  known  to  them 
by  books  composed  by  Jews  and  Gentiles.  Tho  doctors 
of  both  these  recensions  were  and  are  called  Amcraim 
(QtO'iDg),  t.*.,  mere  "discussers,  speakers,"4  because,  unlike 
the  Mishnic  doctors,  who  were  and  are  called  Tannaim 
(D'^JR),  i.e.,  "  learners,  teachers,"  they  abstained  from  mak- 
ing new  laws  unless  absolutely  compelled  by  circumstances 
to  do  so.'  These  Amoraim  stand,  on  the  whole,  in  the 
same  relation  to  their  Mishnic  predecessors  as  counsel 
giving  a  legal  opinion,  or  judges  deciding  legal  cases,  stand 
to  the  legislature  which  frames  the  laws.  In  these  points 
the  doctors  of  both  recensions  agree.  There  ore,  however, 
also  points  of  considerable  difference  between  the  two  Tal- 
muds.  These  are  not  merely  geographical,  and  so  neces- 
sarily linguistic,*  but  also  material.  Whilst  the  discussions 
in  the  Palestinian  Talmud  are  simple,  brief,  and  to  the 
point,  those  in  the  Babylonian  Talmud  are  subtle,  long- 
winded,  and,  although  always  logical,  sometimes  even  far- 
fetched.7 But  there  is  another  difference.  The  Palestinian 
Talmud,  besides  containing  legal  and  religious  discussions, 
is  a  storehouse  of  history,  geography,  and  archatology, 

tho  dvil  government  is  the  law,"  if.,  that  except  in  religions  matters 
the  Jew  mast  submit  to  the  laws  of  his  country  (T.  B.,  Bab^  Bathra, 
644)'.  8hem«el  and  Bab  (like  Rabbi  Yohanan  and  Rest  Lakieb, 
Abayye  and  Raba,  and  others),  though  intimate  friends,  nevertheless 
differ  on  nearly  all  imaginable  point*,  so  that  when  the  Talmud  wishes 
to  give  firmness  to  a  certain  decision  or  opinion,  it  uses  the  phrase  : 
"Bab  and  Shemuel,  tie.,  both  agree." 

1  The  rector  of  this  school  was  Rab  Iliads,  the  father-in-law  of 
Raba  (q. v.). 

*  The  rector  of  this  school  was  Raba  (q.v.). 

*  The  rector  of  this  school  was  Rab  Mahman  b.  Ybhak  (T.  B.,  OUtin, 
316,  Bash),  catchword  tOK),  husband  of  the  learned  and  accomplished 
Yaltha,  the  daughter  of  the  resh  galutha  (T.  B.,  ffuUin,  leaf  1096),  fcc 

*  Amora  may  also  mean  an  interpreter.  The'  great  teachers  of  tho 
first  five  centuries  had  generally  a  man  (or  several  men)  at  their  side, 
who  to  the  learning  requisite  to  translate  the  matter's  teaching  given 
in  Hebrew,  and  dilate  on  it  in  Aramaic,  added  a  Stentor's  voice,  and 
could  by  fascinating  speech  command  the  attention  of  the  audience. 
Tt.e  first  Babytouian  Amora,  U,  explainer  of  the  Mishnah,  who  had 
an  Amora,  i.e.,  a  popular  teacher,  was  Rabbi  Shila.  The  first  who  is 
known  to  have  acted  as  Amora,  ie.,  popular  teacher,  to  an  Amora, 
t. e. ,  an  explainer  of  the  Mishnah,  was  the  famous  Rab  (f.v.).  See 
T.  Y.,  Btrakhoth,  Iv.  1,  2,  Ac. ;  T.  R,  Btrakkoth,  leaf  276 ;  and  T.  IX, 
Yorrut,  leaf  206  (against  Rapoport,  ' Krekh  Millin,  a. v.  "  Amora"). 

*  This  certainly  was  not  unfrequently  the  case,  but  even  then  they 
did  so  only  in  the  spirit  of  the  Tannaim. 

*  The  Palestinian  A  moraim,  teaching  people  who  understood  Greek, 
had  not  to  explain  the  Greek  terms  which  frequently  occur  in  the  Alish- 
nah  and  other  works  kindred  to  it.  The  Babylonian  Amoraim,  how. 
ever,  who  in  common  with  their  hearers  were  ignorant  of  Greek,  had  a 
somewhat  irregular  though  certainly  effective  way  (received  by  them 
traditionally)  of  explaining  the  Greek  terms  in  tho  Mithnah,  Ac,  hy 
Aramaic  etymology.  We  will  give  two  instances  only  of  this  practice : 
—{1)  'pTODK,  which  is  evidently  the  Greek  troSUn,  is  explained 
T.  R ,  Baba  Mtsi'a,  leaf  666,  UO  «b»  pJHQ  "ff  KfV  vh.  "  thou  shalt 
Ret  no  payment  except  from  this,"— evidently  •»  Kp  HT\T\  HEM  - 
"upon  this  thou  nhalt  stand,"  i.e.,  "if  1  do  not  pay,  this  shall  serve 
as  my  security";  compare  Rashi  on  Baba  Kamma,  116,  catchword 
'pTOBtt ;  (2)  *p'm  is  evidently  the  Greek  Sto^rq,  Bod  is  ex- 
plained as  being  a  compound  of  (D»P)  Dp»oS  KHH  K1,  "  this  shall 
stand  when  I  am  no  mora,"  is.,  "this  is  my  last  will  and  testa- 
ment." From  T.  B.,  Baba  Bathra,  leaf  1356  (evidently  a  Babylonian 
Boroitho).  we  see  that  in  T.  B.,  Baba  Men  a,  leaf  10a,  three  words 
'fU  ainatV  fc)  have  fJleu  out.        .»  Compare  p.  36,  footnote  3.  ' 
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whilst  the  Babyloniau  Talmud,  taking  into  consiJeratiou 
that  it  is  treble1  the  size  of  its  fellow  Talmud,  contains  less 
of  these.  On  the  other  hand,  it  bestows  more  care  upon 
the  legal  and  religious  points,  and,  being  the  later  and  the 
more  studied  of  the.  two,  it  is  also  the  more  trustworthy. 

System  of  the  Talmud. — Most  people  imagine  not  only 
that  the  Talmud*  are  a  pathless  wilderness,  without  so  much 
as  grammatical  rules  in  their  respective  languages,  but  that 
the  laws  laid  down  in  them  rest  on  mere  tradition.  In 
reality  their  languages  have  strictly  grammatical  rules  (see 
below  under  Aids,  tic),  aud  their  laws  rest  on  a  strictly 
logical  system.  The  laws  in  both  Talmud*  are  discussed  and 
argued  on  philosophical  rules,  for  which  it  is  claimed  that 
they  have  existed  from  time  immemorial,  and  can  be  traced 
to  the  Pentateuch  itself.  These  are— (1)  the  Seven  Rules 
(nno  V3C),  put  forth  by  Hillel  (Tosepltto  Synhedrin,  viL, 
last  §  ;  Si}>hro,  towards  the  eud  of  the  Introduction ;  Aboth 
de-Rabbi  Nathan,  xxxvii.)  but  a  great  deal  older  than  hia 
time ;  (2)  tho  Thirteen  Rules  (nno  mcp  B^t?),  put  forth 
by  R.  Yishma'el  (Introduction  to  Siphro),  which  can,  how- 
ever, be  traced  in  nuce  to  the  foregoing  "  Seven  Rules  "  : 
both  these  are  for  the  Halakhah ;  and  (3)  there  are  also 
the  Thirty  two  Rules  (nno  O'nen  D'cVt?),  put  forth  by  R. 
Eli'ezer  b.  R.  Yose  Haggalili  (vol  i.  of  most  editions  of 
the  Babylonian  Talmud),  which  are  for  the  AgaJah.  In 
additiou,  most  of  the  points  to  which  these  rules  apply  are 
secured  by  early  tradition.  It  is  quito  true  that  by  idiosyn- 
crasy digressions  are  very  frequeut  both  in  Talmud  and 
Midrath;  but  in  the  Halakhah  the  digression,"  however 
long,  invariably  ends  in  coming  back  to  the  original  cause 
of  the  logical  combination,  whilst  iu  the  Agadah  'the 
digression  either  comes  back  to  the  place  from  which  it 
started,  or  else  will  be  found,  on  examination,  to  have  been 
introduced  for  its  own  sake,  and  have  served  its  own  pur- 
pose. Aa  the  doctors  of  Talmud  and  Midrath  are  mostly 
introduced  in  dialogues,  this  is  the  only  practical  if  some- 
what uncommon,  method. 

Division  of  the  Talmud. — The  external  division  of  both 
Talmuds  is  identical  with  the  division,  subdivision,  and 
sub-subdi  vision  of  the  Mithnah,  although  there  is  not 
always  Gemara  in  the  one  when  there  is  Gemara  in  the 
other.9  This,  however,  need  not  be  further  discussed  here, 
as  all  on  this  head  is  minutely  specified  in  Mishnah 
(q.v.).  Concerning  the  internal  division  into  Halakhah 
and  Agadah,  it  ought  to  be  said  that  the  former  is  more 
largely  represented  in  the  Babylonian  Talmud,  whilst  the 
latter  is  more  largely  and  more  interestingly  given  in  the 
Palestinian  Talmud.  Whole  collections  of  Midrashim  now 
in  our  hands  have  constituted  (if  we  may  judge  from  the 
known  to  the  unknown)  part  of  the  Palestinian  Talmud,10 
and  seem  to  have  chiefly  belonged  to  those  portions  of  it 
which  have  been  gradually  lost. 

Purpose.  — The  Talmud,  unlike  the  Mithnah,  contains  not 
only  individual  decisions,  but  everything  that  is  necessary 
for  arriving  at  legal  and  religious  decisions  of  whatever 
description  these  may  be,  whilst,  like  the  Mithnah,  it  is  not 
itself  a  handbook  of  decisions.  This  is  only  in  accordance 
with  tho  nature  and  spirit  of  an  oral  law  which  delegates 
the  decisions  to  the  Talmudico-speculative  capacities  of  the 
teachers  of  every  age.  Even  several  of  tho  comparatively 
few  instances  in  which  the  words  ...  '3  KroSni  ("and  the 

•  Bibliographers  generally  fall  into  a  mistake  in  describing  the  tizo 
of  the  Babylonian  as  twelve  times  that  of  the  Palestinian  Talmud. 
They  forget  that  two-thirds  of  the  size  of  the  former  is  simply  owing 
to  the  commentaries  by  which  it  is  invariably  accompanied. 

'  The  only  thing  that  onght  to  be  mentioned  here  is,  that  to  tho 
Palestinian  Talmud  the  Slteba'  Massekhloth  Ketannoth  Yenuhalmiyyoth 
(Frankfort,  1861,  8vo)  must  be  added,  whilst  Oetnara  S/ukalim  and 
the  Matttkhioth  Kclannoth,  which  now  form  an  Integral  part  of  the 
Babylonian  Talmud,  are  (Aboth  de  Rabbi  A'athan  excepted)  unjusti- 
fiably attached  to  it.  n  S«s  Rashi  on  Gen.  xlvil  2. 
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decision  is  according  to  bo  and  so  ")  occur  in  the  Babylonian 
Talmud  n«o  aloter  addition.  They  belong  to  the  Ualakhoth 
(Jfd'Auit,x  and  are  consequently,  at  the  earliest,  of  the  8th 
~eutury,  but  are  probably  of  even  much  later  date. 

Editor*. — Tlte  editorship  of  the  Palestinian  Talmud  is 
generally,  after  Maimonides,'  ascribed  to  Rabbi  Yohanan 
(1>.  Napha).  But  this,  if  literally  taken,  is  a  gross  mistake, 
as  that  teacher  (06.  279)  died  more  than  a  hundred  years 
before  the  latest  A  mom  (e.  450)  mentioned  in  that  Talmud. 
A  similar  error  is  made  with  respect  to  the  editor  or 
editors  of  the  Raby Ionian  Talmud,  whose  names  are  given 
as  Rab  Assbi  («ee  Rab)  (ob.  427)  and  Rabina  (ob.  550), 
and  who  lived  still  much  eaYlier  than  the  last  teachers 
mentioned  in  that  Talmud  (8th  century).  But  it  ought 
to°  be  remembered  that  when  the  ancients  speak  of 
editors  of  books  of  such  a  mixed  character  as  the  Mish- 
wtk,  the  Zohar,  both  Talmuds,  «fcc,  they  mean  the  person 
or  persons  who  gave  the  first  impulse  to  the  collection  or 
redaction  of  such  books.  In  this  sense,  certainly,  Rabbi 
Yohanan  was  the  editor  of  the  Palestinian  and  Rab  Asshi 
and  Rabina  were  the  editors  of  the  Babylonian  Talmuds. 
For,  whilst  the  first  of  the  latter  pair  went  more  than 
once  through  the  discussion  of  the  whole  Mishnnh  by  the 
Anioiaim  from  190  to  his  time  (e,  427),  the  latter  supple- 
mented the  collection  down  to  his  own  time  (550).  As' 
regards  the  Babylonian  Talmud,  the  Amoraim  were 
succeeded  by  a  new  order  of  men  called  Subomim  (\iy\ 
'KH3D),  i.e.,  "opiners,"  who  ventured  only  occasionally  to 
revise  and  authenticate  the  sayings  of  their  predecessors. 
The  last  of  these  SaLomim  were  Rab  'Ina  (or  Oiza)  and 
Rab  Sitnona  (c  550-590).  In  any  case  neither  the  one 
Talmud  nor  the  other  was  written  down,  slight  private 
notes  excepted  (DnriD  ri^JD),  before  the  close  of  the  6th 
century,  if  then.  The  apparently  insurmountable  diffi- 
culty of  keeping  such  vast  masses  of  literature  in  the  head 
is  removed  when  one  takes  into  consideration  that  both 
teacher  and  student  had  means  of  help  to  their  memory 
fully  corresponding  to  the  vastness  of  the  literature.  In 
the  first  place,  they  had  the  numbers  already  occurring  in 
the  Mithiiah  {e.g.,  Jive  must  not  separate  the  heave-offering 
or  account  of  the  benediction  to  be  recited  in  connexion 
with  the  act;  TernmolA  i.  1),  dec.  Secondly,  they  had 
names.  Since  to  the  sayings  of  the  Talmud  were  generally 
attached  the  names  of  those  who  uttered  them,  saying  and 
name  became  in  the  memory  of  the  student  identical.  If 
somebody  who  had  heard  a  certain  saying  from  somebody, 
who  in  hia  turn  bad  heard  it  from  somebody  else,  was 
mentioned  in  the  Talmud,  all  other  sayings,  however 
unlike  these  in  nature,  if  they  had  only  the  same  link  of 
tradition,  were  recited  on  the  same  occasion  :  e.g.,  in  the 
Palestinian  Talmud,  Megillah  iv.  1,  "says  Rabbi  Haggai, 
says  Rabbi  Shemuel  b.  Rab  Yishak,"  &c. ;  T.  B.,  Berakhoth, 
leaf  3*,  Ac.,  "says  Rabbi  Zerika,  says  Rabbi  Ammi,  says 
Rabbi  Yehoshua'  b.  Levi,"  «fcc  Thirdly,  other  oral  tradi- 
tions, which  went  by  the  order  of  the  Pentateuch'reccived 
in  the  written  Pentateuch  vast  aids  to  memory.  Fourthly, 
the  Mishnnh  (although  itself  not  written  down),  by  its 
divisions,  subdivisions,  and  sub-subdivisious,  became,  in  its 
turn,  a  mighty  aid  to  memory.  Fifthly,  as  regards  the 
Babylonian  Talmud,  there  arc  additional  means  of  aiding 
memory  in  existence,  for  every  now  and  then  one  meets 
with  a  Mnemosynon,  (Siman),  which  strings  together  the 
order  of  subjects  (e.g.,  T.  B.,  Beralholh,  32a,  last  line). 
Both  in  MSS.  and  printed  editions  these  Simatiim  are 
given  in  brackets.   Rapoport  and  his  followers  would  havo 

1  t.g.,  T.  B.,  Berakhoth,  leaf  36a.    See  Rsthl  sod  Tosaphoih, . 

caldword  WchrXX ;  Ibid.,  886,  and  In  other  place*. 
»  •  U  hie  Introduction  to  the  commentary  on  the,  Mishnah  (commonly, 
bat  by  ml.Uk.,  cslled  Introduction  to  the  Seder  Zeram)  end  in  hi. 
InuMacUon  to  the  itishneh  Ton*. 
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us  believe  that  these  mnemonic  phrases  urc  late  inventions,' 
but  they  have  as  yet  failed  to  make  good  their  assertions. 
See  T.  B.,  Shabbath  lOlrr,  and  T.  B.,  'Erubin,  546,  where 
these  Simanim  are  positively  mentioned  early  in  the  4  th 
century  ;  ef.  Rashi  tit  loco. 

Value. — The  value  of  tho  Talmuds  may  be  estimated^ 
the  fact  that  they  contain  the  MitJmah  in  various  recen- 
sions and  a  large  portion  of  the  contents  of  Midrashic  col- 
lections, and  in  addition  comprise  a  vast  amount  of  Sopheric 
literature  not  to  bo  found  in  the  canonical  Mishnah  and 
Agadic  matter  not  to  ho  found  in  the  known  Xlidtashim, 
and  havo  thousands  of  notices  on  secular  knowledge  of  all 
kinds.  Here,  however,  the  reader  ought  to  be  again  re- 
minded that,  whilst  tho  Babylonian  Talmud,  the  one  of 
much  larger  extent,  contains  a  great  deal  more  Judsjo- 
religious  matter,  the  Palestinian  Talmud — of  much  smaller 
extent— is  of  much  greater  value  for  the  historian,  the 
geographer,  the  numismatist,  and  other  students. 

Vicissitudes  of  the  Talmud.— Whilst  the  Babyloniaa 
Talmud  commanded  the  attention  of  a  hostile  world,  and 
was  proscribed,  mutilated,2  and  condemned,  and  finally 
delivered  over  to  the  flames4  by  popes  and  kings,  the 
Palestinian  Talmud  suffered  still  more  from  one  ."ingle 
enemy — neglect*  Thousands  of  copies  of  tho  former 
recension  were  destroyed  in  the  course  of  time,  but,  this 
Talmud  being  studied  in  all  parts  of  the  world,  the  few 
copies  surviving  became  the  means  of  an  endless  supply. 
Not  so  as  regards  the  Palestinian  Talmud,  which  found 
no  students,  or  but  few,  after  the  closing  (c  450)  of  the 
Jewish  academies  in  Palestine ;  and  we  have  even  to  thank 
the  enemies  of  traditional  Judaism,  tho  Karaites,  who  used 
it  in  controversy  with  their  Rabbanite  opponents,  for  the 
preservation  of  some  copies  of  it  By  degrees  the  neglect  of 
the  book  became  so  great  that  whole  chapters  of  treatises, 
whole  treatises  of  orders,  and  almost  two  whole  orders 
themselves,  disappeared,  and  are  lost  to  this  day.8 

Aids  to  the  Study  cf  tht  Tahnttds.—(a)  Lexicon t. — The  first  rank 
is  occupied  by  lexicon*  for  both  Talmuds  and  ifidrashim,  and  oi 
these  that  by  ft.  Nathan  b.  Yehiel  of  Rome,  compiled  in  the  11th 
and  12th  centuries,  claims  the  first  pjace.  All  other  lexicons,  from 
Eliss  Levita,  Philip  Aquinas,  Johannes  Buxtorf,  sc.,  down  to 
Levy  aud  Jastrow.  are  more  or  leas  based  upon  this  grand  work 
called  'Arukh.1    [b)  Grammars.  —A  slight  attempt  at  compiling  a 

*  Raymundus  Martin  (Ramon  hartirez),  backed  up  by  Ms  teacher 
Pablo  Cristiant  (see  Ramba*),  wsa  one  of  the  first  five  (or  rattier  sis.) 
mutilators  (called  censors)  of  the  Talmud  and  kindred  books.  See 
Tmiron,  Histoire  dts  Homines  lUnstrt/de  VOrdre  dt  Saint  Dommvpie. 
I  (Paris,  1748,  4U>)  p.  492;  Jour.  PhiloL,  xvl.  134. 

*  In  the  midsummer  of  1244  twenty -four  waggons  full  of  Talmud 
copies  were  burned  in  France  (see  Journal  of  Philology,  xvL  183). 
A  certain  Donin  (afterwards  called  Nicolaua),  a  converted  Jew,  by  his 
accusations  against  the  Talmud,  managed  that  Rabbi  Yehiel  of  Pari* 
had  to  dispute  with  him  publicly  about  its  coutentt.  The  disputation 
took  place  in  the  midsummer  of  1240;  and  R  Yehiel  came  out  of  it 
so  .victoriously  that  only  after  four  years'  further  machinations  the 
Talmud  was  actually  burned.  The  disputation  is  printed  under  the 
name  of  Disputatio  cum  Nicolao  A.  1SS$  (I)  habita  cvia  Version* 
LaUna  In  Wagenseil's  Tela  Ignea  Satanss  (Altdorf,  1681,  4to);  a  less 
Incorrect  Hebrew  edition  came  out  in  1873,  8vo,  at  Thorn.  This 
event  of  burning  the  Talmud  called  forth  three  .elegies — (1)  by  R. 
Biuyamin  b.  Abraham  De'  Mausi,  beginning  CwXD  1H3K,  and  the 
refrain  of  which  was  iTTNDO  riDSH  'K.  DSPS  'K  (see  MS. 
Add.  374,  Camb.  Univ.  Lib.,  leaves  807o-308a);  (2)  by  R.  Heir  or 
Rotbenburg  (tee  Rosn),  the  beginning  of  which  is  &K3  DDTO?  v?Kt7 
(in  the  Asbkensxic  ritual  for  the  0th  of  Ab);  and  (3)  by  R.  Abraham 
b.  Yishak  (see  Zunz,  Zur  Oeseh.  «.  Lit,  pp.  403-4).  This  Abraham 
b.  Yishak  is  the  father  of  the  famous  Rn-bonet  Abran  Bedereai  (not 
Bedsrshi ;  see  Schlller-Sxlnessy,  CalaL',  L  correction  5),  the  author  of 
the  liehinath  'OUtm. 

*  Bee  Schillcr-Szineesy  in  the  Academy,  1878,  p.  171,  and  extract 
from  Excursus  iii.  (to  the  Catalogue)  on  the  Palestinian  Talmud  in 
Occasional  Notices,  &c.,  i.,  Cambridge,  1878,  8vo. 

*  See  the  before-mentioned  Occasional  Notices. 

1  Rabbenu  Nathan  b.  Yehiel  b.  Abraham  was,  on  his  father's  side 
an'Anav  (UP>— and  not  an'Akko  (WP)  as  Rapoport,  no  doubt  alter 
Ibn  Yahya.  write,  it  in  Bikkvrt  Haittim,  x.  7-i.e.,  of  the  family 
'Anavim'  (Dei  Mausi,  Dei  Mausueti,  Dei  PiaUlli,  Dei  Pietosi,  Dei 
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grammar,  and  tins  only  for  the  Babylonian  Talmud,  waa  made  by 
the  late  learned  3.  D.  Luzzatto.  It  exists  in  Italian  (Padua,  1865), 
German  by  Kriiger  (Brealau,  1873),  English  by  Goldainrncr  (New 
York,  1876),  and  Hebrew  by  Lerner  (St  Petersburg,  1880).  Of 
more  value,  however,  is  Nbldeke'e  Mundaitic  Orammar,  although 
it  stands  in  connoxion  with  tlio  Babylonian  Talmud  ouly  In  an 
indirect  way.  (c)  Commentaries.—  Commentaries  on  the  greater  por- 
tion of  the  Babylonian  Talmud  are  exUnt,  by  the  famous  Rabbenu 
Hananeel  of  Kairwan,  the  teacher  of  Riph  (q.v.),  by  Rashi  (q.v.), 
and  by  the  descendants  and  disciples  of  this  latter  commentator, 
who  composed  the  Tosapholh.  All  these  are  included  iu  the  latest 
Talmud  edition  of  Vilna.  It  is  asserted  by  Rabad  II.  (q.v.)  that 
the  whole  (B.)  Talmud  had  been  commented  on  in  Arabic  As 
regards  the  commentaries  on  the  Palestinian  Talmud,  it  ought  to 
be  said  that  the  /'«t«  ifosheh,  Ac,  by  R.  Mosheh  Margaliyyoth, 
and  the  Korban  ffatda  i,  Ac,,  by  R.  David  Frankel  (the  teacher  of 
Mendelssohn),  make  more  than  one  commentary  on  the  whole,  and 
they  are  embodied  in  the  Zhitomir  edition  (18*0-67).  (d)  Method- 
ology.— Among  the  many  Introductions  to  the  Babylonian  Talmud 
that  of  R  Sbemuot  Hajnagid  must  now  be  considered  the  first, 
not  only  in  timo  but  aho  in  value.  There  was  indeed  an  earlier, 
and  perhaps  a  still  tnoic  valuable  one  in  existence  (see  Saadia), 
but  it  is  now  unfortunately  lost  As  regards  the  Palestinian 
Talmud,  the  only  one  in  existence  is  that  by  the  late  Z.  Frankel 
(Breslau,  1870,  8vo).  The  Author  was  a  most  learned  man,  bnt 
somewhat  confused  in  his  diction,  («)  Translation.—  Renderings 
of  isolated  treatises  of  the  Babylonian  Talmud  exist  in  Latin, 
Ugoliui,  Thesaurus,  xix.,  Zebahim  and  Menahoth,  and  xxv., 
Synhtdrin,;1  in  French,  i.g.,  BtrtJchoth,  by  Chiarini  (Leipsic,  1831, 

Umanl,  Dei  Umili),  and,  on  his  mother's  side,  of  the  Tappvhim,  i.e., 
De  Pomls,  to  which  the  celebrated  author  of  the  Lexicon  Seinah  David 
belonged.    Rabbenu  Nathan's  father  and  grandfather,  like  Rabbenu 
Nathan  himself  and  his  brother's  descendants,  were,  no  doubt,  papal 
court  Jews  (and  not  linendrapem,  aa  the  latest  editor  of  tbt' Arukh, 
by  misreading  and  miHinterpreting  the  somewhat  hard  verses  of  his 
author,  contrives  to  show),   lhis  lucrative  position  furnished  them  with 
ample  means  not  only  for  their  noble  chanties  to  congregational  insti- 
tutions (a  synagogue,  religious  bath,  ice),  but  also  with  the  leisure 
necessary  for  the  pursuit  of  Talmudio  studies.   Rabbenu  Nathan  waa 
rtsh  kallah  (rector  of  the  Jewish  university),  and  unquestionably 
the  greatest  Talmudist,  even  as  he  waa  the  poorest  Hebrew  poet,  in 
Italy  in  the  11th  and  12th  centuries     As  regards  his  teachers  we 
know  four,  three  of  whom  he  attended,  whilst  he  studied  and  digested 
the  works  of  the  fourth  so  well  that,  though  personally  unknown  to 
one  another,  they  may  be  justly  called  master  and  disciple.    His  first 
teacher  was  his  own  father ;  his  second  tether,  from  whom  Rabbenu 
Nathan  no  doubt  obtained  his  thorough  knowledge  of  Babylonian 
habits,  was  R  Masliah  of  Sicily,  who  had  been  a  hearer  of  the  greatest 
'  gson"  of  Pumbaditha;  his  third  teacher  waa  R  Mosheh  b.  Ta'akob  b. 
Mosheh  b.  Abbon  of  Narbonoe  (or  Toulouse  ;  better  known  under  the 
name  of  R.  Mosheh  Haddershao) ;  and  the  fourth  was  Rabbenu  Han- 
aneel of  Kairwan.    Ho  owed  so  much  to  this  teacher  that  as  soon  aa 
the  Arukh  had  appeared  most  people  took  it  for  granted  that  Rabbenu 
Hananeel  had  lived  at  Rome,  and  accordingly  called  him  "a  man  of 
Rome-Ish  Rorai";  see  Ma  Brit  Mus.  Add.  27,201,  leaf  736,  and 
Tosapholh,  passim.  (That  Rabbenu  Qershom,  Rabbenu  Mosheh  'DIM, 
and  others  were  hu  teachers,  as  Rapoport,  lot.  dL,  asserts,  is  a  fic- 
tion.)   Rabbenu  Nathan,  in  his' Arukh,  does  not  merely  explain  the 
foreign  (U,  Aramaic,  Persian,  Greek,  Latin,  and  Arabic)  words  occur- 
ring in  the  Targums,  Talmuda,  and  AfiaVasAim,  but  the  subject-matter 
also,  and  thereby  proves  himself  a  doubly  useful  guide.    In  this,  al- 
though he  had  been  preceded  by  no  less  a  personage  than  the  Oatm 
Semah  b.  Paltoi  (fl.  870),  who  also  composed  such  an  '-rfiniA,  Rabbenu 
Nathan  was  virtually  the  first,  as  the  Goons  work  had  been  early 
lost    The  assertion  that  the  fourth  of  the  four  men  captured  by  the 
Spanish  admiral  (see  below,  p.  39)  waa  R.  Nathan  Habbabli,  that  he- 
lived  in  Narbonne,  and  that  he  also  composed  a  similar  'A  rukh,  rests 
on  a  misunderstanding,  as  the  quotation  in  the  Vohasin  clearly  shows. 
The  passages  there  given  under  R.  Nathan  Habbabli  are  taken  verbatim 


the  'Arukh  of  our  author  (compare  the  article  CJC,  4c.).  That 
)  has  been  at  times  called  in  Jewish  writings  "Babel,"  and  that 


consequently  Habbabli  may  mean  "the  Roman,"  is  clear  from  the 
writings  of  the  New  Testament.  W.  will  only  add  here  a  few  words 
concerning  the  bibliography  of  the  book.  Of  the  'Arukh  exist  so  far 
ten  editions,  the  first  of  which  came  out  undated,  but  before  or  about 
1480.  The  sorenth  edition  was  enriched  by  the  physician  R  Binyamin 
Musaphia's  Afusaph,  i.e.,  Additamenta  (Mmaphia  was  a  Greek  and 
Latin  scholar),  and  the  latest  edition  by  Dr  Kohut  is  now  in  progress. 
As  regards  the  MS3.  of  this  remarkable  lexicon  the  best  copies  are  to 
be  found  partly  in  the  University  Library,  Cambrtdgo  (Add.  376, 
which  has  all  the  verses  of  the  author  and  additamenta  by  R  Shemuel 

f«nj^D3'  "d  Add"  471~72)>  »nd  P**1?  st  the  c°urt  Library,  Vienna 
,'Cod.  cvi.  1  aad  2).  The  latter  were  carried  oft*  by  Napoleon  I.  to 
Paris  in  1809,  but  in  1815  were  returned  to  Vienna. 

1  Various  writers  assert  that  there  exist  many  books  containing 
Latin  translations  of  various  treatises  of  the  Babylonian  Talmud. 


8vo);  and  in  German,  c  y  ,  Serakhoth,  by  Rabo  (Halle,  1777,  4:c), 
regard  being  had  also  in  both  to  the  same  treatise  of  the  Palestinian 
recension,  and  again  by  Piuner  (1842) ;  Baba  iftsi'a,  by  Sammter 
(1876),  both  at  Berlin  and  in  folio  ;  'Abodah  Zarah,  by  Ewald 
(Nuremberg,  1856,  8vo) ;  Ta'anith,  by  Straschnu  (Halle,  1883); 
Mt'jillah  aud  Roth  Jfasshanah,  by  Rawicx  (Frankfort-on-the-Main, 
1884  and  1886).  The  assertion  that  the  whole  cf  this  Talmud  has 
been  translated  into  Spanish  has  yet  to  be  proved.  A*  regards  the 
Palestinian  Talmud,  Ugolini'a  Thesaurus  contains  the  following 
treatises  in  Latin  :—/V*aAim  (vol.  xvii.);  Shekalim,  Yoma  Sukkah, 
Bash  Jiasshanah,  Tdanilh,  Uegillah,  Hagigah,  Besah,  JUoed  Kafnn 
(vol.  xviii.);  Udaserolh,  Udaser  Sheni,  Hallah,  'Orlah,  Bikiunm 
(vol.  xx.);  Synhedrin,  ifakkoth  (vol.  xxv.);  Kiddushin,  SotaA* 
Kt&uboth  (vol.  xxx.).  M.  Schwab  (of  the  Bibliotheque  Nationalc, 
Paris)  haa  undertaken  a  French  translation  of  the  entire  Palestinian 
Talmud,  which  is  now  in  progress  ;  from  this"  BnrJchoth  has  been' 
trauslated  into  English  (London,  1886,  4to). 

Editions.  —The  editions  of  the  Palestinian  Talmud,  in  what  waa 
then  called  its  entirety,  are  only  four:— (a)  Venice,  1623,  without 
any  commentary;  (4)  Cracow,  1609,  with  a  short  commentary ,  the 
text  apparently  from  a  different  MS.  from  that  used  for. the  editio 
princeps;  (c)  Krotoschin,  1866,  with  a  short  commentary  differing 
from  that  of  Cracow :  these  three  editions  are  each  comprised  iu 
one  volume;  (of)  the  fourth  edition  came  out  at  Zhitomir,  with 
commentaries  by  different  men  (see  Commentaries  above).  All  theao 
editions  are  in  folio.  Of  the  editions  of  isolated  treatisea,  which  ai  o 
not  a  few,  we  will  only  mention  those  of  Berakhoth  (Vienna,  1874) 
and  Peah  and  Demai  (Breslau,  1875,  both  iu  4to),  with  a  new  com- 
mentary by  Z.  Frankel.  The  editions  of  the  Babylonian  Talmud 
are  so  numerous  that  they  would  require  several  entire  sheets  for 
enumeration.  There  is  in  existence  an  approximately  good  treatise 
on  them' (see  Varim  Leetiones,  rola.  i.  and  viii.).  We  will  only 
name  three  of  th«  entire  editions  :— (1)  the  editio  princeps,  Venice, 
1520-23,' — which,  though  disfigured  by  numerous  misprints,  waa 
not  mutilated  by  the  censor;  (5)  the  edition  of  Basel  (1678—8 1 ), 
which  omits  'Abodah  Zarah  altogether,  and  haa  a  cheering  (?)  notice 
in  Latin;'  (3)  the  latest  edition,  now  printing  at  Vilna,  with  old 
commentaries  hitherto  unpublished.  Of  isolated  treatises,  which 
may  be  counted  by  more  than  hundreds,  we  will  only  mention  one 
(the  Portuguese  of  at  least  Berakhoth),  the'  existence  of  which  waa 
asserted  in  the  laat  century  (Pahad  Yifhak,  a.  v.  KmW"lD3  K33J), 
then  again  called  iu  question  iu  our  own  times,  but  positively  proved 
by  the  present  writer  from  an  early  work  composed  at  the  time 
when  but  few  editions  of  the  Talmud  existed.  It  is.  the  Zerd 
Abraham  (Camb.  MS.  Ti.  6.  50.  leaf  696).  Materials  for  the  critical 
edition  of  the  Babylonian  Talmud  from  an  ancient  MS.  formerly  in 
the  monastery  of  Pfersce,  but  now  in  the  Roysl  Library  of  Munich, 
and  other  MSS.  and  early  prints  of  isolated  treatises  in  various 
public  and  private  libraries  of  Europe,  Asia,  and  Africa,  have  been 
collected  and  are  being  published  by  Rabbinovicx.  Of  this  import- 
ant work  fifteen  volumes,  containing  the  following  treatises,  hero 
already  come  out: — the  whole  Seder  Zerdim  (1867);  Besah,  liagigah, 
MdedKatan  (1869);  Sukkah,  Tdanilh  (1870);  .RosA  Hassluinah, 
Yoma '(1&7 \)  ;'Erubin  (1873);  Pesahim  (1874) ;  Shablath  (1876); 
Uegillah,  Shekalim  (1877);  SynheJrin  (1878);  'Abodah  Zarah, 
ifakkoth,  Shebu'oth,  Horayoth,  'Eduyyoth  (1879);  Baba  Bathra 
(1881) ;  Baba  A'amma  (1882) ;  Baba  Mepa  (1883) ;  Ze6oAim  (1884) ; 
Menahoth  (1886).4  All  these  wore  printed  in  8vo  and  at  Munich, 
except  toI.  ix.,  which  came  out  at  Mainz. 

Influence  of  the  Talmud. — It  must  be  admitted  by  every 
critical  student  of  history  that  the  Talmud  haa  not  merely 
been  the  means  of  keeping  alive  the  religious  idea  among 
the  Jew's,  but  has  formed  their  strongest  bond  of  union. 
When,  after  the  fall  of  the  city  of  Jerusalem  and  its  temple, 
and  the  expatriation  of  the  Jews  from  Palestine,  a  goodly 
portion  of  the  Mosaic  law  loBt  its  application,  the  Talmud 
became  the  spirit  which  put  fresh  life  into  the  letter  which 


Upon  examination  these  books  turn  out  to  contain  either  a  transla- 
tion ouly  of-  Miahnic  treatises  with  or  without  excerpta  from,  ar.d 
with  or  without  scholia  on,  Oemara,  or  disputations  which  introduce 
small  pieces  of  Oemara.  The  utmost  they  contain  is  a  chapter  or  two 
translated  from  Oemara  itself  (as,  for  example,  "  Ediard,  Abode  Sara," 
&c,  Hamburg,  1705-10  4to  which  contains  Oemara  of  the  first  two 
Perakim). 

*  The  paging  of  this  has  been  followed  in  all  subsequent  editions. 

*  Nunc  ab  omnibus  iis  qua  contra  religtonem  Cbriatianara  fucle- 
bant  recognituro,  et  juxta  mentem  Sacrl  concilil  Tridentiai  expurgi- 
tum  et  approbatum,  ut  non  modo  citra  impietatera  verum  etiam  cum 
fructu  a  noatris  legi  posait 

4  The  notes  iu  the  first  fourteen  volumes  go  under  the  name  cf 
D,"\D1D,,"D1,  whilst  those  of  the  fifteenth  volume  have  the  title  or 
Dm3K?  "IttT,  in  memory  of  the  late  Abraham  Merzbacher,  who  not 
merely  proved  the  Mrecenas  or  this  publication  during  bis  lifetime, 
but  left  a  considerable  sum  for  its  continuation  and  completion. 
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had  become  to  a  great  extent  dead  Moreover,  by  the  Tal- 
mud, the  interpretation  of  which  was  chiefly  in  the  hands 
of  the  academies  of  Sara  and  Pumbaditba,  the  Jews  of  all 
the  world  found,  if  not  a  new  Jerusalem,  at  least  a  new 
Yabneh  (Jamnia),  i.e.,  a  place  where  the  old  learning  was 
not  merely  continued,  but  made  to  shine  with  a  yet  greater 
splendour.  This  fact  will  be  the  more  readily  acknow- 
ledged and  appreciated  when  one  casjs  a  glance  at  the 
miserable  religious  condition  of  the  Karaites,  the  so-called 
Scriptural  Jews. 

Transference  of  Talmudic  Learning  from  the  Eatt  to  the 
Wat. — There  naturally  came  a  time  when  Talmudic  learn- 
ing, if  it  was  to  maintain  its  influence  upon  the  Jews, 
could  not  be  confined  to  one  spot.  We  have  seen  under 
Rash  I  (q.v.)  that  the  great  emperor  of  the  West  (Charle- 
magne) had  been  the  means,  towards  the  close  of  the  8th 
century,  of  bringing  learned  Talmudists  not  only  to  Pro- 
vence but  to  the  north  of  France  and  the  south  of  Ger- 
many.1 But  when  nearly  two  hundred  years  later  the 
academies  of  Babylonia  were  threatened  with  extinction  , 
{because  of  their  lacking,  from  various  causes,  the  means 
of  subsistence),  so  that  they  had  to  Bend  out  members  of 
their  body  to  supplicate  the  support  of  their  richer  brethren 
in  other  countries,  it  providentially  happened  that  the  four 
men  whom  they  sent  were  taken  by  a  Spanish  corsair 
admiral  and  sold  in  four  different  slave-markets.  Rabbi' 
Shemaryah  was  sold  at  Alexandria,  and  was  redeemed  by 
the  Jews,  and  great  was  their  astonishment  when  they  recog- 
nized in  him  a  most  able  Talmudist.  He  became  the  head 
of  the  Cairo  community,  and  one  of  the  most  successful 
Jewish  Talmud  teachers  Egypt  ever  had.  Babbi  Husshiel 
was  taken  to  Kairwan,  in  Africa.  Tbero  the  Jews  redeemed 
him ;  and  when  his  great  learning  was  found  out  he  was 
named  the  spiritual  head  of  the  Jews  in  that  place.  From 
the  school  which  he  founded  sprang  not  merely  liU  own  son, 
the  famous  Rabbenu  Hananeel,  but  also  the  great  Rabbenu 
Nissini,  both  teachers  of  Riph  (q.v.)  Another  learned  cap- 
tive, R.  Mosheh,  was  brought  to  the  slave-market  of  Cor- 
dova, tho  rabbi  of  which  town,  a  noble  and  rare  example 
of  unselfishness,  modesty,  and  love  of  truth,  placed  the 
ragged  stranger  who  had  only  been  ransomed  for  charity's 
sake  a  day  or  so  beforo  at  the  head  of  the  community 
instead  of  himself.  The  name  of  the  fourth  is  unknown 
(see  Rabad  II.,  and  Yohatin,  ed.  Cracow,  leaf  1256).  Some 
assert  that  he  was  R.  Nathan  Habbabli,  and  that  he  became 
the  teacher  of  the  Jews  in  Narbonno,  but  this  is  a  mere 
conjecture,  the  truth  of  which  has  yet  to  be  proved  (see 
page  37,  footnote  ").  Be  this,  however,  as  it  may,  four 
great  Talmudists,  who  had  come  direct  from  the  Babylonian 
academies,  been  no  tho  means  of  bringing  Baby  1  on ico- Tal- 
mudic leaniinr,  to  places  the  Jews  of  which  had  been  de- 
pendent on  th'i  religious  and  literary  crumbs  that  fell  from 
the  richly-lad  in  tables  of  Sura  and  Pumbaditba.  Sorao 
years  afterwrrds  the  former  academy  was  closed,  and  a 
short  timo  afterwards  the  same  fate  befell  that  of  Fuinba- 
ditha,  the  s inset  of  which,  if  not  the  noonlight,  in  the 
persons  of  Jlab  Sherira  Gaon  and  his  Ron  Rab  Hal  Gaon 
wis  even  more  glorious  than  that  of  the  sister  academy, 
the  last  "  goon  "  of  which  was  Rab  Shemuel  b.  Hophni, 
father-in-law  of  Rabbenu  Hal.  Meanwhile,  however,  Tal- 
mudic learning  had  not  merely  become  naturalized,  but 
eventually  indigenous  in  various  parts  of  Africa,  and  part 
of  Europi  (Spain,  Italy,  Provence,  the  south  of  Germany, 
and  the  north  of  France).  Rabbenu  Gershom  b.  Vehudah 
of  Met*  and  bis  disciple  Rabbenu  Yishak  of  Troyes, 
Rabbenu  Ya'akob  b.  Yakar  of  Worms,  Rabbenu  Eli'ezer 
Haggsdol  and  his  disciple  and-  successor  Rabbenu  Yishak 
Segan  Leviyyah,  Rabbenu  Yishak  b.  Ychudah  of  Mainz, 

N  t'aly,  notably  Sicily,  »m  apparently  the  country  which  obtained 
>\  t  aehtra  direct  from  Irak,. 


Rabbenu  Elyakim  of  Spires,  Rabbenu  Nathan  b.  Yehiel 
of  Rome,  and  last  but  not  least  Rashi  himself,  and  his 
sons-in-law  and  other  disciples,  represented  Talmudic  learn- 
ing in  such  perfection  as  had  not  been  found  before  as 
regards  the  Babylonian  Talmud,  even  in  the  land  of  its 
birth  and  growth.  It  was  the  disciples'  disciples  of  theso 
men  who  studied  and  taught  in  various  towns  of  England 
within  a  hundred  years  (1150)  after  the  Conquest  When, 
towards  the  end  of  the  13th  century  and  the  commence- 
ment of  the  14th,  the  Jews  were  driven  out  of  England 
(1290)  and  France  (1306),  and  flocked  chiefly  to  Italy, 
Greece,  Germany,  and  Poland,  the  last-named  country 
appropriated  the  lion's  share  of  Talmudic  learning,  so 
that  till  within  our  own  century  the  rabbis  of  tho  chief 
communities  in  Hungary,  Moravia,  Bohemia,  and  other 
Austrian  states,  and  in  Germany,  Holland,  England,  <fcc, 
had  to  be  fetched  from  Poland.  Talmudic  learning,  since 
Mondelssohn  and  his  school  arose,  threatened  to  die  out 
not  merely  among  the  Jews  in  Germany,  but  also  among 
those  of  the  other  countries  where  tho  Jews  spoke  the 
German  tongue  in  some  form  or  other.  Within  the  last 
twenty -five  years,  however,  fresh  impulse  has  been  givon 
to  these  studies,  not  merely  among  Jcwb  but  also  among 
Christians.  (s.  m.  8. -a.) 

TAM,  commonly  called  Rabhkntt  Taji,  more  correctly 
Rabbenc  Tham  (n"i=ori  U3-1).  By.  this  title  are 
known  two  eminent  Rabbinic  scholars,  both  named 
Ya'akob,  to  whom  this  epithet  was  given  in  allnsion  to 
Genesis  xxy.  27:  "And  Jacob  was  a  perfect  man"  (TfA 
Tarn,  D1J  C"K).  They  belonged  to  the  north  of  France, 
lived  in  the  12th  century,  and-wcre  master  and  pupil. 

1.  R.vbbenu  Ya'aiiob  b.  Metr  b.  Shemuel  was,  on  his 
mother's  side,  a  grandson  of  Rashi  {q.v.).  He  was  his 
parents'  third  son,  younger  brother  of  Ribam  and  Rashbam 
(y.tr.),  older  brother  of  Rabbenu  Shelorrtoh  of  Rameru,*  and 
brother-in-law  of  Rabbenu  Shemuel  b.  Simhah  of  Vitry  the 
younger s  (the  reputed  author  of  the  Mahior  Vitry*  now 
apparently  lost ').  Rabbenu  Tham  had,  liko  his  grand- 
father Rashi,  six  teachers :— (!)  his  own  father.  (2)  his 
brother  Ribam,  (3)  his  brother  Rashbam,  (4)  Rabbenu 
Ya'akob  b.  Shiroshon,8  (5)  his  grandfather  Rashi,7  and  (6) 
Rabbenu  Yoseph  Tob'Elem  the  younger.8  Rabbenu  Tham 
bad  at  least  fire  children.'  The  names  of  three  of  his  sons 
were  Yoscph,19  Yishak,"  and  Shelomoh.12  Rabbenu  Tham 
was  unquestionably  among  Jows  tho  foremost  man  of  his 
age.  For  not  only  was  he  the  greatest  Talmudist  after 
his  maternal  grandfather's  death,  but  he  also  added  reading 
wide  and  varied  to  a  stupendous  memofy  and  a  marvellous 

"*  Seo  MS.  Add.  27,200  ^thTBrTj^>rrUai  l5»ft. 

•  Sea  Rashl's  Siitdur,  i.  leaf  16. 

4  Seo  Schiller-Siinessy,  t'alaltyue,  ii.  p.  88 

•  S*>e  art.  Rashi  (toL  xx.  p.  284,  note  10). 

•  This  rabbi  w»s  a  disciple  of  K.  Shemuel  Hallavi  (tee  Schiller- 
Siinessy,  Catnl.,  ti.  p.  05,  note  1)  mid  of  Ra*hl,  and  was  uot  only  * 
great  Talmudist,  a«  were  nil  the  disciples  of  the  last-named  eminent 
teacher,  but  also  a  great  mathematician  and  astronomer,  though  a 
terribly  bad  poet.  His  commentary  on  AfxitK  i»  in  part  printed,  and 
is  to  be  found,  more  or  less  perfect,  in  various  libraries  in  Europe, 
although  not  recognized  as  his.  It  is  ascribed  variously  to  Rashi,  to 
Hashbam,  and  others.  Tliere  are  copies  of  it  iu  Cambridge  (Add. 
1213;  Add.  1523),  Oxford  (Opp.  317),  the  British  Museum  (Add. 
27201),  the  Bcth-Hammidrash  of  the  Afhkenaiim  in  London,  &c. 
(The  master  of  St  John's,  Cambridge,  U  preparing  an  edition  of  it) 
A  work  on  intcrcalaiion  by  Rabbenu  Ya'akob  b.  Shlmshon  exists  in 
MS.  at  the  Bodleian  (Opp.  817)  under  tho  nanio  of  Stjihrr  Ilarlkoski. 
From  him,  no  doubt,  Rnhbeun  Tham  imbibed  his  love  for  science. 
On  tho  fact  that  Rabbenu  Ya'akob  b.  Shimshnn  was  Rabbenu  Thnrn'a 
teacher  (against  Zuni),  we  Sehitlcr-Silticasy,  Calal.,  ii.  p.  06,  note. 

'  Rabbenu  Tham,  dying  an  old  man,  must  bare  been  from  fourteen 
to  sixteen  years  of  age  when  Ra»hi  died. 

8  See  Seplier  Jiayyadiar,  §  020  (leaf  74a,  col.  2). 

».  See  Cai.ib.  MS.  Add.  607,  1,  leaf  64&,  col.  1. 
>•  See  Brit.  Mus.  MS.  Add.  27200,  leaf  1584. 
11  See  Stphsr  llayynshar,  §  004. 
»  See  SKilUoU  UalUM  (e-U  Bub*-r),  p  10 
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pover  of  combination,  6ucl>  as  appeared  only  again  in  the 
la*t  century  in  the  persons  of  H.  Yehonathan  Eybenachiitz 
(oft.  1764)  and  R.  Yehezkel  Landau  (ob.  1793).  Let  us 
add  that  he  wad  a  lexicographer,  grammarian,  and  Biblical 
commentator  of  uo  mean  order; -that  he  was  a  poet  in 
Hebrew  and  Aramaic1  inferior  only  to  Ibn  Gcbirol 
(Avicbdrox.  !(.<>.),  Moeheh  Ibn  'Ezra,  and  Yohudah  Hallevi 
(and  by  far  greater  in  this  art  than  the  commentator, 
Abraham  Ibn  'Ezra) :  that  he  was  held  in  high  esteem  by 
prince  and  nobles  ;l  and  that  he  was  a  man  of  great  wealth, 
with  which  he  generously  supported,  not  merely  hie  own 
poorer  hearers,  but  other  itinerant  scholars  also.* 
His  work*  are  the  following:— 

(1)  Commentary  on  Job,  and,  no  doubt,  on  other  parts  of.  the 
Rible  (see  Camb.  Univ.  Lib.  M&  Dd.  8.  63,  leaves  14,  4a,  11a, 
126).  All  these  are  apparently  now  lost.  (2)  J/akhiaoth,  i.e., 
lexical  and  grammatical  decisions  between  Menahcm  Ibn  Scruk 
aud  Dunasli  b.  Labrnt  (see  Srplier  Ttsliuboth  Dunash  ft.  Labrat, 
Edinburgh,  1885,  8vo).  That  these  "  decisions  "  are  really  by 
Rabbenu  Tham  is  proved  by  I  lie  before-named  MS.,  leaves  10a  and 
16a,  where  tho  book  is  quoted  by  an  author  of  the  13th  century. 
|3)  fSepher  Hayyaduir  (Vienna,  1810,  folio).  Although  this  work, 
in  its  present  foru,  is  tho  compilation  of  one  of  Rabbenu  Tham'a 
disciples,  R.  Yishak  b.  Dnrbal  by  name  (also  called  Isaac  of  Russia; 
««o  Schiller-Srinwsy,  Catalogue,  i.  p.  164,  and  ii.  p.  66),  not  only 
is  the  foundation  Itabbenu  Tham'a  (see  Preface),  but  the  contents 
also  are  virtually  his.  Compare  the  Cambridge  MS.  Add.  667.  1, 
passim,  (4)  The  greater  part  of  the  Totapkoth  in  the  Babylonian 
Talmud  are  indirectly  also  by  Rabbenu  Tham  ;  and  he  is  virtu- 
ally the  first  Tosaphist  It  is  true  that  his  father,  his  brother 
Kaihbam  (7.0.),  and  his  uncle  Kabbenu  Vehudah  b.  Nathan  had 
written  Tosaphoth  before  him,  and  that  this  kind  of  literary  acti- 
vity lasted  to  within  the  first  quarter  of  the  14th  century.  Still, 
moat  and  the  best  of  the  Totaphoth  now  in  our  hands  rest  on 
Rabbenu  Tham  and  his  school.  (5)  iIa)aor,  i.e.,  a  prayer-book, 
&c,  for  the  whole  year,  with  Rabbinic  ordinances,  Ac.  See 
Totaphoth  on  T.  B.,  Berulchoth,  leaf  87n,  catchword  DOWPI,  and 
Birdchoth  JJahar.im  of  R.  Meir  b.  Barukh  or  Rotbenburg  (Riva  dt 
Trento,  1558,  8vo),  leaf  4a.  (6)  Poems.  These  are  partly  didactic 
and  partly  liturgical.  ,  Of  the  former  kind  a  specimen  will  be  found 
("On  the  Accents, w  communicated  by  Halberstam)  in  Kobak's 
Yethurun,  v.  p.  126  *q.  The  liturgical  poems,  again,  are  of  two 
kinds :  (a)  such  ns  have  no  metre  and  rhyme  only  by  means  of 
plurals,  possess  ire  pronouns,  and  such  like  (rhymed  prose),  and 
which  perfectly  resemble  most  of  the  productions  of  the  Franco- 
Ashkennzic  school  (see,  for  example,  the  facsimile  in  Muller'sCala- 
togtu,  Amsterdam,  1868,  8vo);  (ft)  such  as  have  metre  aud  rhyme, 
and  resemble  the  productions  of  the  Sepbaradie  school,  e.g.,  the 
one  beginning  "i'VO  "p  "  (and  not  13  ;  see  MS.  Add.  667,  leaf 
102a).4  (7)  Various  ordinances,  he.,  are  to  be  found  in  later  writers 
(see  MS.  Add.  667,  in  Cambridge,  passim,  and  Teshuboth  JJaharam, 
Prague,  1608,  folio,  §  1023,  hci  Rabbenu  Tham  died  in  1171  ; 
see  Rashi's  Siddur,  a  (former!)  Luzzatto's,  then  Halberstam's,  and 
now  the  property  of  the  master  of  St  John's  College,  Cambridge), 
leaf  48a. 

2.  Rabbinu  Ya'a?ob  of  Orleans,  rabbi  of  London  (t). 
He  ia,  often  quoted  in  the  Totaphoth  (both  on  the  Penta- 
teuch and  on  the  Babylonian  Talmud).  No  independent 
works  of  his,  however,  are  extant.  He  was  killed  at 
London  in  the  tumult  ou  the  coronation  day  of  Richard 
Oeurde-Lion  (September  3, 1 189;  Schiller-Szine&sy,  Catal., 
L  p.  117).  (s.  m.  s.-s.) 

TAMAQUA,  a  boroogh  of  Schuylkill  county,  Pennsyl- 
vania, United  States,  in  a  broken,  hilly  country,  upon  the 

1  Bee  his  JVsi'ft  Pilhgam  (in  tho  Ashkenazic  ritual;  it  is  intro- 
ductory to  the  prophetic  lesson  for  the  second  day  of  Pentecost). 
If  we  have  the  correct  reading;  of  that  poem  there,  Rabbenu  Tham 
must  have  been  a  Levite  ;  and  if  so,  the  Shemuel  .Hallevi  mentioned 
by  R.  Ya'akob  b.  Shimshon  as  his  teacher,  in  tho  Cambridge  MS. 
Add.  1213,  leaf  27ft,  is  %ery  possibly  Rabbenu  Tbam's  paternal 
grandfather. 

1  See  Sepher  ffayyashar,  §  695  (leaf  67a,  <xL  1),  and  §  610  (1st) 
in  Ane.  To  tbls  high  position  ft  ia  no  doubt  to  be  ascribed  that  his 
lifo  was  saved  by  a  knight  during  the  second  cmsade,  In  which  the 
whole  congestion  of  Rameru  was  reduced  to  beggary,  after  many  of 
(to  members  had  been  ruthlessly  slain. 

*  For  example,  the  poverty-stricken  Abraham  Ibn  'Ezra,  to  whom 
he  not  only  gave  money  but  kind  words  also,  In  good  verses  {Kcrcvi 
(levied,  .-ii.  p.  85). 

4  For  other  metrical  poems  by  Rahbenn  Tham,  seeZunz,  Liter  at  urg. 
tlerSyn.  /We  (Berlin,  1865,  8vo),  p.  296. 


Little  Schuylkill  river,  98  miles  nearly  north  of  Phil- 
adelphia It  is  in  tho  midst  of  the  anthracite  coal  region, 
and  coal  mining  ia  one  of  its  principal  interests.  It  is 
an  important  railroad  centre,  upon  tho  Philadelphia  and 
Heading  system,  being  the  point  of  intersection  of  three 
main  lines  and  the  terminus  of  several  minor  branches. 
The  borough  had  a  population  of  5960  in  1870  and  of  5730 
.in  1880. 

TAMARIND.  This  name  is  popularly  applied  to  the 
pods  of  a  Legnminous  tree,  which  are  hard  externally,  but 
within  filled  with  an  acid  juicy  pulp  containing  Bugar  and 
various  acids,  such  as  citric  and  tartaric,  in  combination 
with  potash.  The  acid  pulp  is  used  as  a  laxative  and  a 
refrigerant,  the  pods  being  largely  imported  both  from  the 
East  and  the  West  Indies.  The  tree  is  now  widely  distri- 
buted in  tropical  countries,  but  it  is  generally  considered 
that  its  nativo  country  is  in  eastern  tropical  Africa,  from 
Abyssinia  southward  to  the  Zambesi.  Sir  Ferdinand  von 
Mueller  notes  that  it  is  truly  wild  in  tropical  Australia. 
The  name  (meaning  in  Arabic  "  Indian  date  ")  shows  that 
it  entered  mediaeval  commerce  from  India,  where  it  U  used, 
not  only  for  its  pulp,  but  for  its  seeds,  which  are  astringent, 
its  leaves,  which  furnish  a  yellow  or  a  red  dye,  and  its 
timber.  The  tree  (Tamarindu*  indica,  L)  attains  a  height 
of  70  to  80  feet,  and  bears  elegant  pinnate  foliage  and 
purplish  or  orange  veined  flowers  arranged  in  terminal 
clusters.  The  flower-tube  bears  at  its  summit  four  sepals, 
but  only  three  petals  and  three  perfect  stamens,  with 
indications  of  six  others.  The  stamens,  with  tho  stalked 
ovary,  are  curved  away  from  the  petals  at  their  base,  but 
are  directed  towards  them  at  their  apices.  The  anthem 
and  the  stigmas  are  thus  brought  into  such  a  positiou  as  to 
obstruct  the  passage  of  an  insect  attracted  by  the  brilliantly- 
coloured  petal,  the  inference  of  courso  being  that  insect* 
are  necessary  for  the  fertilization  of  the  flower. 

TAMARISK.  The  genus  Tanvnix  gives  its  name  to 
a  small  group  of  shrubs  or  low  trees  constituting  the 
tamarisk  family.  The  species  of  tamarisk  and  of  the  very 
closely  allied  genus  Myricaria  grow  in  salt  deoerU,  by  the 
sea-shore,  or  in  other  more  or  less  sterile  localities  iu  south 
temperate,  subtropical,  and  tropical  region*  of  the  eastern 
hemisphere.  Their  long  slender  branches  bear  very  num- 
erous small  appressed  leaves,  in  which  the  evaporating 
surface  is  reduced  to  a  minimum.  The  flowers  are  minute 
and  numerous,  in  long  clusters  at  the  ends  of  the  branches 
or  from  the  trunk.  Each  has  1-6  free  iepal.4,  and  as 
many  petals  springing  with  the  4-12  stamens  from  a  fleshy 
disk.  In  Tamarix  the  stamens  are  free,  while  in  ilyi-iauxa 
they  are  united  into  one  parcel.  The  free  ovaty  is  one- 
celled,  with  basal  placentas,  and  surmounted  by  3-5  styles. 
The  fruit  is  capsular,  and  contains  numerous  seeds,  each 
usually  with  a  long  tuft  of  hairs  at  one  end.  The  great 
value  of  these  shrubs  or  trees  lies  in  their  ability  to  with- 
stand the  effects  of  drought  and  a  saline  soil,  in  consequence 
of  which  they  grow  where  little  else  can  flourish.  It  ia 
on  this  account  that  the  common  tamarisk,  T,  gall  tea,  W 
planted  on  our  sea-coasts,  and  affords  shelter  where  none 
other  could  be  provided.  The  light  feathery  appearance  of 
tho  branches,  and  the  pretty  rose-coloured  flowers,  render 
it  also  an  elegant  and  attractive  shrub,  very  different  in 
character  from  most  others. 

Some  species  produce  galls,  valued  for  their  tannin,  while 
the  astringent  bark  of  others  has  been  valued  for  medicinal 
purposes.  The  ashes  of  the  plant,  when  grown  near  the 
sea,  are  said  to  contain  soda :  but,  when  cultivated  inland 
or  on  sweet  soil,  they  are,  it  is  alleged,  free  from  soda 

For  tamarisk  manna,  see  Manna,  vol.  xv.  p.  193. 

TAMBOFF,  one  of  the  largest  and  mart  fertile  govern- 
ments of  central  Russia,  extends  from  north  to  south 
between  the  basins  of  the  Oka  and  the  Don,  and  has 
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Vladimir  aod  Nijni-Novgorod  oa  the  N.,  Penza  and  Sara- 
toff  on  the  £.,  the  Dou  Cossacks  and  Voronezh  on  the  S., 
Tula  and  Ryazan  on  the  W.  It  consists  of  an  undulating 
plain  intersected  by  deep  ravines  and  broad  valleys,  rang- 
ing between  450  and  800  feet  above  sea-leveL  Chalk 
and  Jurassic  deposits,  thickly  covered  by  boulder-clay  and 
loess,  are  widely  spread  over  its  surface,  concealing  the 
underlying  Devonian  and  Carboniferous  deposits.  These 
last  appear  only  in  the  deeper  ravines,  and  seams  of  coal 
have  been  noticed  at  several  places.  Iron  ore  (in  the 
north-west),  limestone,  clay,  and  gypsum  are  obtained  for 
building  and  manufacturing  purposes ;  traces  of  naphtha 
have  been  discovered  at  Tamboff.  The  mineral  waters  of 
Lipetsk,  similar  to  those  of  Franzensbad  in  their  alkaline 
elements,  and  chalybeate  like  those  of  Pyrinont  and  Spa, 
are  well  known  in  Russia.  Tamboff  is  watered  by  the 
tributaries  of  the  Oka  and  the  Dou.  The  Oka  itself  only 
touches  the  north-west  corner  of  the  government,  but  its 
tributaries,  the  Moksha-  and  the  Tsna,  are  important 
channels  of  traffic  The  Don  also  only  touches  Tamboff, 
and  of  its  affluents  only  the  Voronezh  and  the  Khoper  and 
its  tributary  the  Vorona  are  at  all  navigable.  As  a  whole, 
it  is  only  in  the  north  that  Tamboff  is  well  watered ;  in  its 
southern  part,  which  is  exposed  to  the  influence  of  the  dry 
south  eastern  winds,  the  want  of  moisture  is  much  felt, 
especially  in  the  district  of  Borisoglyebsk,  which  belongs 
to  the  dry  steppes  of  -the  lower  Volga. 

The  climst*  is  continental,  sod,  although  the  average  tempera- 
ture at  Tamboff  ii  42*  the  winter  is  comparatively  cold  (Janu- 
ary, 13*;  July,  68*).  The  rivers  remain  frown  for  four  month* 
and  a  half.  Foreate  occupy  leaa  than  one-eixth  of  the  total  eras, 
and  occur  chiefly  in  the  west;  in  the  south-east  wood  is  scarce, 
aod  straw  is  resorted  to  for  fuel.  The  soil  is  fertile  throughout ;  in 
the  north,  indeed,  it  is  clayey  and  sometime*  sandy,  but  the  rest 
of  the  government  is  covered  with  a  sheet,  2  to  3  feet  in  thicknaw, 
of  the  moat  fertile  USernouw,  of  such  richness,  indeed,  that  in 
Borisoglyebek  corn-field*  which  have  not  been  manured  for  eighty 
yean  still  yield  good  crop*. 

Tamboff  is  one  of  the  densely  peopled  province*  of  Ruuia.  Its 
population  in  1883  reached  2, 5 IS, 600,  and  in  several  district* 
(Koxloff,  Lebedysn,  Lipetak)  there  are  from  110  to  180  Inhabitant* 


per  square  mile.  It  i*  Greet  Russian  in  the  central  portion,  but 
ha*  a  notebU  admixture  of  Mohdvixiaks         and  Mescberiaks 


in  the  weet  and  north-west,  a*  alao  of  Tartars :  the  Mordvinian* 
(who  are  rapidly  becoming  Russified)  conatitote  4  per  cent  of  the 
aggregate  population  cf  Tamboff;  the  Tartars  number  sbout  20,000, 
and  the  Meecheriaks  about  4000.  Nonconformity  is  widely  spread, 
although  the  offieia1  figures  diaclose  only  14,800  Raakolnika.  Not- 
withstanding a  high  birth-rate  (46  in  the  thousand),  the  annual 
increase  of  population  i*  but  (low  (0't  per  cent  annually). 

The  prevailing  occupation  is  agriculture,  snd  in  1883  only 
148,200  persons  had  their  residence  in  town*,  which  sre  mostly 
themsolvee  nothing  but  Urge  villsgesofsgriculturiitsliringtogether, 
with  s  few  merchant*.  Mors  thsu  two-third*  of  the  area  i*  arable, 
snd  of  this  proportion  S3  per  cent,  belong*  to  peasant  communities, 
38  par  cent,  to  privsU  individuals,  snd  11  per  cent  to  the  crown. 
Tb*  crops  of  the  year*  1883  to  1886  yielded  on  the  average  8,886, 0O0 
quarters  of  grain  (half  being  rye,  snd  ons-third  oats).  Corn  is 
exported  to  s  considerable  extent  from  the  couth,  although  it  ia 
deficient  in  the  north.  Hemp  and  linseed  are  alao  cultivated  for 
exportation.  The  cultivation  of  tobacco  is  yesrly  increasing: 
6220  seres  were  under  this  crop  in  1886,  snd  yielded  nearly  60,000 
cwta.  In  the  asms  ysar  16,950  acres  wars  under  beetroot,  snd 
yield od  1,660,000  CWta  Cattle-breeding,  though  leaa  axtsnsively 
carried  on  than  formerly,  I*  itill  important  (666,800  horses,  899,500 
homed  cattle,  snd  1,826,600  sheep  in  1883).  Excellent  breeds 
of  horse*  are  met  with,  not  only  on  the  larger  estates,  but  slso  in 
the  hsnda  of  the  wealthier  peasants,  those  of  the  Bityug  river 
boing  most  esteemed.  Manufacture*  ar*  represented  shiefly  by 
distilleri**,  tallow-melting  works,  sugar-works,  snd  s  few  woollen- 
clotb  mills  The  petty  trade*  are  not  very  extensively  carried  on  in 
the  village*.  Commerce  i*  very  brisk,  owing  to  tho  large  amounts 
of  corn  exported, — Kozloff,  Morahansk,  Tamboff,  and  Borisoglyebek 
being  the  chief  centres  for  this  traffic,  snd  Lcbedyan  for  the  trade 
in  horses  snd  cattle.  Tamboff  is  rather  backward  educationally: 
in  1883  there  wars  only  629  schools,  attended  by  34,789  boys  snd 
6680  girls.  The  government  is  divided  into  twelve  districts,  ths 
chisf  towns  of  which,  with  their  populations  in  1884,  are  Tamboff 
(34,000  inhabitants),  Boriaoglyobak  (18,000),  Elatma  (7560),  Kir- 
aanoff  (7770),  Koxioff  (27,900),  Ubodyah  (0250),  Lipetsk  (15,860), 


Morshsnsk  (21,200),  8hstsk  (7260),  Spsssk  (6010), 
(13,700),  snd  U.mah  (8110  in  1880).  A  distinctive  feature  of  Tam- 
boff is  its  very  largo  villages  of  crown-peaaanU,  a  dozeu  of  which 
have  from  6000  to  7000  iuhabitsnts  each.  Several  of  them— like 
Raakaxovo  (a  great  centre  of  Nonconformity),  Atabukhi,  Sssovo, 
Ixberdei,  snd  Arkhangelskoye — sre  important  commercial  centre*. 

The  region  now  include!  in  the  north  of  the  government  was 
settled  by  Russians  during  the  earliest  ceuturie*  of  the  principality 
of  Moscow,  but  until  the  eud  of  the  17th  century  the  fertile  tracts 
to  the  south  remained  too  insecure  for  settlers.  In  the  following 
century  s  few  immigrants  began  to  come  in  from  the  steppe,  and 
landowners  who  had  received  large  grant*. of  laud  a*  gifts  of  tho 
czars  begsn  to  bring  tholr  serfs  from  central  Russia.  The  popula- 
tion has  very  rapidly  increased  within  the  present  ceutury. 

TAMBOFF,  capital  of  the  above  government,  300  miles 
distant  from  Moscow,  is  situated  on  the  Tsna  river,  and 
on  the  railway  from  Kozloff  to  Saratoff.  It  is  almost 
entirely  built  of  wood,  with  broad  unpaved  streets,  lined 
with  low  houses  surrounded  by  gardens.  It  has  a  small 
public  library,  a  theatre,  and  tho  ft»w  educational  institu- 
tions which  are  usual  in  tb,e  chief  towns  of  Russian  pro- 
vinces. Its  mannfc  ctures  are  insignificant ;  and  its  trade, 
in  local  grain  and  in  cattle  purchased  in  the  south  and  sent 
to  Moscow,  is  far  less  important  than  that  of  Morshansk 
or  Kozloff.    The  population  in  1884  was  34,000. 

TAMERLANE.    See  Timor. 

TAMILS.  The  word  Tamil  (properly  Tamil)  has  been 
identified  with  Dravida,  the  Sanskrit  generic  appellation 
for  the  South  Indian  peoples  and  their  languages;  and 
the  various  stages  through  which  the  word  has  passed— 
Dramida,  Dramila,  Damila — have  been  finally  discussed 
by  Bishop  Caldwell  in  his  Comparative  Grammar  of  the 
Providian  Langvagei  (2d  ed.,  1875,  p.  10  $q.),  and  the 
derivation  has  recently  been  endorsed  by  Col.  Yule  and  Dr 
Burncll  in  their  Glouary-  (p.  2516).  The  identification 
was  first  suggested  by  Dr  Graul  (Reite  naeh  Ottindien, 
voL  iil,  1654,  p.  349),  and  then  adverted  to  by  Dr  O. 
U.  Pope  (Tamil  Handbook,  1859,  Introduction)  and  Dr 
Gundert  (Malay&lma  Dictionary,  1872,  i.v.).  It  should, 
however,  bo  mentioned  that  the  former  prefers  now  to  take 
the  word  TamiJ  to  be  a  corruption  of  tenmoli,  southern 
speech,  in  contradistinction  to  vaduau,  the  northern,  i.e., 
Telugu  language.  As  in  the  case  of  the  Kafir,  Turkish, 
Tagala,  and  other  typical  languages,  the  terra  Tamulic  or 
Tamulian  has  occasionally  been  employed  as  the  designation 
of  the  whole  class  of  Dravidian  peoples  and  languages,  of 
which  it  is  only  the  most  prominent  member.  The  present 
article  deals  with  Tamil  in  its  restricted  sense  only. 

The  Tamils,  taken  as  the  type  and  representatives  of  the 
Dravidian  race,  do  not  now,  owing  to  early  intermixture 
with  the  Aryan  immigrants,  materially  differ  in  physical 
character  from  the  other  curly-haired  indigenous  popula- 
tion of  India.  They  were  at  one  time,  on  the  ground  of 
the  general  structure  of  their  .language,  classed  with  the 
Mongoloid  (Turanian,  Scythian)  and  even  the  Australian 
races,  but  that  classification  is  rejected  by  all  the  leading 
ethnologists.  They  form,  in  fact,  with  the  other  mem- 
bers of  the  group,  a  separate  and  distinct  family,  which 
ia  of  the  dolichocephalic  class,  and  comes  near  the  Indo- 
European  or  Aryan  type;  while  there  are  scattered 
remnants  of  a  still  earlier  population  of  India  (Mundaa, 
Kolarians),  whose  race  characteristics,  however,  do  not  so 
essentially  differ  from  those  of  the  Dravidians  as  to  con- 
stitute them  a  class  by  themselves.  The  Tamils  proper 
are  smaller  and  weaker-built  than  the  Europeans,  though 
more  graceful  in  shape.  Their  physical  appearance  is 
described  as  follows : — a  pointed  and  frequently  hooked 
pyramidal  nose,  with  conspicuous  narea,  more  long  than 
round  ;  a  marked  sinking  in  of  the  orbital  line,  producing 
a  strongly  defined  orbital  ridge ;  hair  and  eyes  black ;  the 
latter,  varying  from  small  to  middle-sized,  have  a  peculiar 
sparkle  and  a  look  of  calculation ;  mouth  large,  lips  thick 
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and  frequently  turgid ;  lower  jaw  not  heavy,  its  lateral 
expansion  greater  than  in  the  Aryan  and  less  than  in  the 
Turanian  typo,  giving  to  the  middle  part  of  the  faco  a 
marked  development  and  breadth,  and  to  tho  general 
contour  an  obtuse  oval  shape,  somewhat  bulging  at  the 
sides ;  forehead  well-formed,  but  receding,  inclining  to 
flattish,  and  seldom  high ;  occiput  somewhat  projecting ; 
beard  considerable,  .and  often  strong ;  colour  of  skin  very 
dark,  frequently  approaching  to  black  (Manual  of  the 
Administration  of  the  Madras  Presidency,  Madras,  1885, 
vol  i,  Introd.,  p.  36 ;  see  also  Caldwell,  Comparative 
Grammar  of  the  Dravidian  Languages,  1875,  pp.  558-79). 
The  Tamils  have  many  estimable  qualities, — frugality, 
patience,  endurance,  politeness,— and  they  aro  credited 
with  astounding  memories ;  their  worst  vices  are  said  to  be 
lying  and  lasciviousuess.  Of  all  tho  South-Indian  tribes 
tbey  are  the  least  sedentary  and  tho  most  ontcrprising. 
Wherever  money  is  to  bo  earned,  thero  will  Tamils  be 
found,  either  as  merchants  or  in  the  lower  capacity  of 
domestic  servants  and  labourers.  The  tea  and  coffee 
districts  of  Ceylon  aro  peopled  by  about  800,000  ;  Tamils 
serve  aa  coolies  in  the  Mauritius  and  the  West  Indies.  In 
Burmah,  the  Straits,  and  Siam  the  so-called  Klings  are  all 
Tamils  (Graul,  Knse  nach  Ostindien,  Leipsic,  1865,  vol. 
iv.  pp.  113-212). 

Language. — Tho  area  over  which  Tamil  is  spoken 
extends  from  a  few  miles  north  of  the  city  of  Madras  to 
tho  extreme  south  of  tlio  eastern  side  of  the  peninsula, 
throughout  tho  country  below  the  Ghats,  from  Pulicat  to 
Cape  Comorin,  and  from  tho  Gbats  to  the  Bay  of  Bengal, 
including  also  tho  (southern  portion  of  Travancore  on  tho 
western  side  of  the  Ghats  and  the  northern  part  of 
Ceylon.  According  to  tho  censuB  of  1881,  the  number 
of  Tarail-!«i>i.aking  people  throughout  tho  province  was 
12,413,517,  inclusive  of  21,992  Yerkalas,  3843  Kurumbas, 
uod  287  Irulas,  three  tribes  speaking  rude  dialects  of  the 
language.  To  these  should  be  added  about  160,000  in 
tho  French  possessions.  But,  as  of  all  the  Dravidian 
languages  the  Tamil  shows  the  greatest  tendency  to 
spread,  its  area  becomes  ever  larger,  encroaching  on  that 
of  the  contiguous  languages.  Tamil  is  a  sister  of  Malay- 
ajraa,  Telugu,  Canarese,  Tulu,  Kudagu,  Toda,  Kftta,  G6nd, 
Khond  (Ku),  Uraon,  R&jmabal,  Keikadi,  and  Brahul,  the 
nine  last-named  being  uncultivated  tougues ;  and,  as  it 
is  the  oldest,  richest,  and  most  highly  organized  of  the 
Dravidian  languages,  it  may  bo  looked  upon  as  typical  of 
the  family  to  which  it  belongs.  The  one  nearest  akin  to 
it  is  Malay&lma,  which  originally  appears  to  have  been 
simply  a  dialect  of  Tamil,  but  differs  from  it  now  both  in 
pronunciation  and  in  idiom,  in  the  retention  of  Old-Tamil 
forms  obsolete  in  the  modern  language,  and  in  having 
discarded  all  personal  terminations  in  the  verb,  tho  person 
being  always  indicated  by  the  pronoun  (F.  YV.  Ellis, 
Dissertation  on  the  Malay&lma  Language,  p.  2;  Gundcrt, 
MidayAfma  Dictionary,  Introd.  ;  Caldwell,  Comparative 
Introd.,  p.  23  ;  Burncll,  Specimens  of  South  Indian 
Dialects,  No.  2,  p.  13).  Also,  the  proportion  of  Sanskrit 
words  in  Malayajma  is  greatvr,  while  in  Tamil  it  is  less, 
than  in  any  other  Dravidian  tongue.  This  divergence 
between  the  two  languages  cannot  bo  traced  farther  back 
than  about  tho  10th  century;  for,  as  it  appears  from  tho 
Cochin  and  Travancore  inscriptions,  previous  to  that  period 
both  languages  wera  still  substantially  identical ;  whereas 
in  the  Jidmacharitam,  tho  oldest  poem  in  Malayajma, 
composed  probably  in  tho  13th  century,  at  any  rate  long 
boforo  tho  arrival  of  tho  Portugucso  and  tho  introduction 
of  tho  modern  character,  we  sco  that  language  already 
formed.  The  modern  Tamil  cJiaracUrs  originated  "  in  a 
Brahmanical  adaptation  of  the  old  Grantba  letters  cm-re- 
sponding to  the  so-called  Vatteluttu,"  or  round-hand,  an 


alphabet  once  in  vogue  throughout  the  wholo  of  the 
Papdyon  kingdom,  as  well  as  in  the  South  Malabar  and 
Coimbatore  districts,  and  still  sparsely  used  for  drawing 
up  conveyances  and  other  legal  instruments  (F.  W.  Ellis, 
Dissertation,  p.  3).  It  is  also  used  by  the  Mappilas  in 
Tellicherry.  The  origin  of  tho  Vatteluttu  itself  is  stil!  a 
controverted  question.  The  late  Dr'Burnell,  tho  greatest 
authority  on  the  subject,  has  stated  his  reasons  for  tracing 
that  character  through  the  Pchlevi  to  a  Semitic  source 
(Elements  of  SouOi  Indian  Paleography,  2d  ed,  1878, 
pp.  47-52,  and  plates  xvii.  and  xxxii.).  In  the  8th 
century  the  Vatteluttu  existed  side  by  side  and  together 
with  the  Grantha,  an  ancient  alphabet  still  used  through- 
"out  the  Tamil  country  in  writing  Sanskrit  » During  the 
four  or  five  centuries  after  the  conquest  of  Madura  by  the 
Cholas  in  the  11th  it  was  gradually  superseded  in  the 
Tamil  country  by  the  modern  Tamil,  while  in  Malabar  it 
continued  in  general  use  down  to  the  end  of  the  17th 
century.  But  the  earliest  works  of  Tamil  literature,  such 
as  the  Tolk&ppiyatn  and  the  Kuml,  were  still  written  in 
it.  The  modern  Tamil  characters,  which  have  but  littlo 
changed  for  the  last  5d0  years,  differ  from  all  the  other 
modern  Dravidian  alphabets  both  in  shape  and  in  their 
phonetic  value.  Their  angular  form  is  said  to  be  duo  to 
tho  widespread  practice  of  writing  with  the  style  resting 
on  the  end  of  the  left  thumb-nail,  while  the  other  alpha- 
bets are  written  with  the  stvle  resting  on  the  left  side  of 
the  thumb. 

The  Tamil  alphabet  is  sufficiently  well  adapted  for  the  expression 
of  the  t  voire  vowels' of  the  language  (a,  d,  i,  (,  u,  4,  t,  t,  o,  6,  ei,  au), 
— the  occasional  sounds  of  o  and  a,  both  short  and  long,  being 
covered  by  the  signs  for  «,  t,  i,  t ;  but  it  is  utterly  inadequate 
for  the  proper  expression  of  the  consonants,  inasmuch  as  the  one 
character  k  has  to  do  duty  also  for  JtA,  g,  gh,  and  similarly  each 
of  the  other  surd  consonants  eh,  (,  t,  p  represents  also  the  re- 
maining three  letters  of  its  respective  class.  The  letter  k  has, 
besides,  occasionally  the  sound  of  K,  and  eh  that  of  *.  Each  of 
tho  flvo  consonants  k,  ch,  f,  t,p  has  its  own  nasal.  In  addition 
to  the  four  semivowels,  the  Tamil  possesses  •  cerebral  r  and  /, 
and  has,  In  common  with  the  Malaya|ma,  retained  a  liquid  I, 
once  peculiar  to  all  the  Dravidian  languages,  tho  sound  of  which 
is  so  difficult  to  Ax  graphically,  and  varies  so  much  in  different 
districts,  that  it  has  been  rendered  in  a  dozen  different  wayo 
(Manual  of  tht  Administration  of  the  Madras  Presidency,  vol.  iL 
p.  20  sq  ).  Fr.  M  idler  is  probably  correct  in  approximating  it  to 
that  of  the  Bohemian  f.  There  is,  lastly,  a  peculiar  it,  differing  in 
function  but  not  in  pronunciation  from  the  dental  «.  The  thrti 
sibilants  and  A  of  Sanskrit  have  no  place  in  the  Tamil  alphabet 
but  ch  often  does  duty  as  a  sibilant  in  writing  foreign  words,  and 
tho  four  corresponding  letters  as  well  as  j  and  ksh  ol  the  O ninths 
alphabet  are  now  frequently  called  to  aid.  It  is  obvious  that 
many  of  the  Sanskrit  words  imported  into  Tamil  at  various  periods 
(Caldwell,  toe.  eil.,  Introd.,  pp.  86  *q.)  have,  in  consequence  of  the 
incongruity  of  the  Sanskrit  and  Tamil  notation  of  their  respective 
phonetic  systems,  assumed  disguises  under  which  tho  original  is 
scarcely  recognizable :  examples  are  utagu  (loka),  ururain  (rupa), 
ariikktn  (arka),  afpulam  (adbhut&m),  nafdiailiram  (nakshatram), 
irudi  (riahi),  ttrkam  (dirgha),  arasen  (r&jan).  Besides  the  Sanskrit 
ingredients,  which  appear  but  sparsely  in  the  old  poetry,  Tamil 
has  borrowed  from  Hindustani,  Arabic,  and  Persian  a  largo  number 
of  revenue,  political,  andjutliri.il  terms,  and  more  recently  a  good 
many  Knglish  words  have  crept  in,  such  as  tiraffi,  treaty,  paflar, 
butler,  dl  f,  act,  kulib,  club;  kanrnar,  governor,  pittnalkd\lu,  penal 
code,  stkku,  sick,  mejastira(fu,  magistrate.  But,  aa  compared  with 
its  literary  sister  languages,  it  has  preserved  its  Dravidian  character 
singularly  free  from  foreign  influence  Of  Tamil  words  which  hava 
found  a 'permanent  home  iu  English  may  be  mentioned  curry 
\kari\  mulligatawny  [milagu,  popper,  and  tanntr,  cool  water), 
cheroot  (turutlu),  pariah  {jartryan). 

The  laws  of  euphony  (avoiding  of  hhtus,  softening  of  initial 
consonants,  contact  of  iiiiul  with  initial  consonants)  are  far  more 
complicated  in  I'jmil  than  in  Sanskrit.  But,  while  they  were 
rigidly  adhered  to  in  tho  old  poetical  language  (Sen-Tamil),  thero 
is  a  growing  tendency  to  neglect  them  in  the  language  of  the 
pioient  day  (Kodun-Tamil).  It  is  true  tho  Tamil  rules  totally 
differ  from  tho  pan-ailing  Sanskrit;  still  the  probability  "is  in  favour 
of  a  Sanskrit  influence,  inasmuch  n  they  appear  to  follow  Sanskrit 
models.  Thiu,  iruj  ntkkindn  becomes  irunvekindn ;  pmpHtiram, 
porpJtliram;  ril(!>l  kandtn,  rUtfir  karuUu;  t>llsirum*i,vd(sirum*i-, 
palan  landdn,  palanranddn.    Nouns  aro  divided  into  higJb-caaU 
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i  and  low-caste  or  impersonal,— the  former  eorepriting 
i  for  rational  beings,  the  latter  all  the  rctt.  Only  in  high- 
cut*  noons  a  distinction  between  masculine  and  feminine  is 
observed  in  the  singular;  both  have  a  common  plural,  which  is 
indicated  by  change  of  a  final  at  (feminine  f)  into  r ;  bat  the  neater 
plartl  termination  kaf  (paf)  may  be  superadded  in  every  case. 
Certain  nouns,  change  their  base  termination  before  receiving  the 
cue  affixes,  the  latter  being  the  tame  both  for  singular  and  plural. 
They  are  for  the  sec.  ei.  instr.  il,  social  6du  (odu,  udan),  dat.  ku, 
lot  ti  (idaltil,  in),  sbL  ilirundu  (tittnrv),  gen.  udeiya  (adu). 
Thsre  it,  besides,  a  general  oblique  affix  in,  which  ia  not  only  fro- 
QMotly  used  for  the  genitive,  but  may  be  inserted  before  any  of 
the  abort  affixes,  to  some  of  which  the  emphatic  particle  i  may 
also  be  superadded.  In  the  old  poetry  there  it  a  still  greater 
variety  of  affixes,  while  there  is  an  option  of  dispensing  with  all. 
Adjtctiret,  when  attributive,  precede  the  noun  and  are  unchange- 
able; when  predicative  they  follow  it  and  recoive  verbal  affixes. 
The  pronouns  of  the  let  person  are  sing,  ndit  (yds).  Inflexional 
bue  en,  ploral  ndm  (ydm),  infl.  nam,  including,  ndngal,  infl.  engaf, 
etclnding  the  person  addressed;  of  the  2d  person  nt,  infl.  un 
[tin,  nun),  plural  ntr  (nfyir,  nivir),  ntngaL  infl.  aim,  ungaf  (sum), 


.»»W|   t*H<*ya  £f  s  w*  •  »i   n*f    yrwjfwt  t  rewesyssf.   asess.    sw  wnyw|  t  *■■■"*/• 

To  each  of  those  forrot,  inclusive  alto  of  the  reflexive  pronoune 
Us,  tim,  tdngaf,  a  place  ia  assigned  in  the  scale  of  honorific  pro- 
most.    As  in  the  demonstrative  pronouns  the  forms  beginning 
with  i  indicate  nearness,  thoae  with  a  distance,  and  (in  the  old 
poetry)  those  with  u  what  is  between  the  two,  so  the  same  forms 
Kginsingwith  «  (or  yd,  at  in  ydr,  4r,  who!)  express  the  interro- 
gators.   The  verb  consists  of  three  elements — the  root  (generally 
reducible  to  one  syllable),  the  tense  characteristic,  and  the  personal 
affix.   There  are  three  original  moods,  the  indicative,  imperative, 
and  infinitive  (the  2d  singular  imperative  it  generally  identical  with 
tie  root),  as  well  aa  three  original  tenses,  the  present,  past,  and 
future.    The  personal  affixes  are — sing.  (1)  -in  ;  (2)  -dy,  honorific 
■(r;  (8)  masc.  -di»,  fem.  -dl,  honor,  -dr,  neater  -adit;  plural  (1) 
■tin  (-dm,  -Ass) ;  (2) -trka(  ;  (3)  mate  fem.  -drkaf,  neut  -ana.  These 
aSies  serve  for  all  verbs  and  for  each  of  the  three  tenses,  excopt 
that,  in  the  future,  -adu  and  ana  are  replaced  by  -urn  (klcum).  It 
ii  only  in  the  formation  of  tho  tenses  that  verbs  differ,  intransitive 
verbs  generally  indicating  the  present  by  -kir-  (-kinr-),  the  past  by 
■d-,  -nd-,  or  -in-,  and  the  future  by  -*-  (-i-).  and  transitive  verba 
by  the  corresponding  infixes,  -kkir-  (-Wrinr-),  -it-  (-nd-),  and  ~pp-  ; 
bat  there  are  tiumeroat  exception!  and  seemingly  anomalou*  forma- 
tions.   Other  tenses  and  moods  are  expressed  with  the  aid  of  special 
affiles  or  auxiliary  verbs.    Causal  verbs  are  formed  by  various 
infixes  {-fpi-,        •Uu-),  and  the  passive  by  the  auxiliary  padu, 
to  fall,  or  oy  va,  to  eat,  with  a  noun.    The  following  four  petal- 
isritiet  ere  characteristic  of  Tamil : — first,  the  tenseTcss  negative 
form  of  the  verb,  expressed  by  the  infix  a,  which  is  elided  before 
dissimilar  vowela ;  second,  the  predicative  employment  of  two 
negative  particles  illei  and  alia,  the  one  denying  the  existence  or 
presence,  the  other  denying  the  quality  or  essence  ;  third,  the 
me  of  two  sets  of  participles, — one,  called  adjective  or  relative 
participle,  which  supplies  tho  place  of  a  relative  clause,  the  language 
possessing  do  relative  pronouns,  and  an  ordiusry  adverbial  participle 
or  gerund;  and,  fourth,  the  practice  of  giving  adjectives  a  verbal 
form  by  means  of  personal  affixes,  which  form  may  again  be  treated 
at  a  noun  by  attaching  to  it  the  declensional  terminations,  thus  : 
ftriya,  great ;  ptri'jitn,  we  are  great ;  jMtriytmukku,  to  us  who  are 
great.    The  old  poetry  abounds  in  verbal  forma  now  obsolete. 
Adjectives,  adverbs,  and  abstract  nouns  are  derived  from  verbs  by 
certain  affixes.    All  post-positions  were  original!)  either  nouna  or 
verbal  forma.    Oratio  indxrula  is  unknown  lu  Tamil,  as  it  is  in  all 
the  other  Indian  languages,  the  gerund  enru  being  used,  like  Hi 
in  Sanskrit,  to  indicate  quotation.    The  structure  of  sentences  is 
an  exact  counterpart  of  she  structure  of  words,  inasmuch  as  that 
which  qualifies  always  precedes  that  which  i*  qualified.    Thus  the 
attributive  precedes  the  substantive,  the  substantive  precedes  the 
preposition,  the  adverb  precedes  the  verb,  the  tecondary  clause  the 
primary  one,  and  the  verb  closes  the  sentence    Tin  sentence, 
Having  called  the  woman  who  had  killed  the  child,  he  asked  why 
the  had  committed  such  infanticide,"  runt  in  Tamil  a*  follovet : — 


lojaadelrel 
Tin  child 


kkonrapottar<t*l 
iter  <rha  had  killed 


al'lpjlua 
lmTtng  caused  la  be 


*9  tppsdl 
why  thus 

?;»tt*      alra-v-stU      •»r**7      'nra  kttUn. 
auda    chnd-naurder    4Ua»r'  baring  said  he  uked. 

Much  as  the  similarity  of  tho  structure  of  the  Tamil  and  its 
titter  languages  to  that  of  the  Ugro-Tartar  clas3  may  have  proved 
suggestive  of  the  assumption  of  a  family  affinity  between  the  two 
classes,  such  an  affinity,  if  it  exist,  must  bo  hold  to  be  at  least 
very  distant,  inasmuch  as  ths  assumption  receives  but  tho  fain'est 
ibade  of  support  from  an  intercomparbon  of  tho  radical  and  least 
variable  portion  of  the  respective  languages. 

Literature. — Tho  early  existence,  in  southern  India,  of 
peoples,  localities,  animals,  and  products  tho  names  of 
which,  as  mentioned  in  the  Old  Testament  and  in  Greek 
and  Roman  writers,  havo  been  identified  with  correspond* 


ing  Dravidian  terms  goes  far  to  prove  the  high  antiquity, 
if  not  of  the  Tamil  language,  at  least  of  some  fonu  of 
Dra vidian  speech  (Caldwell,  lot,  ext.,  Introd.,  pp.  81- 
106;  Madras  District  Manual,  L,  Introd.,  p.  131  sq.). 
But  practically  the  earliedt  extant  records  of  the  Tamil 
language  do  not  ascend  higher  than  the  middle  of  the  tHh 
century  of  the  Christian  era,  the  grant  in  possession  of  the 
Israelites  at  Cochin  being  assigned  by  the  late  Dr  Burnell 
to  about  750  a.d.,  a  period  when  Malay&jina  did  not  exist 
yet  as  a  separate  language.  There  is  every  probability 
that  about  the  same  time  a  number  of  Tamil  works  sprung 
up,  which  are  mentioned  by  a  writer  in  the  11th  century 
as  representing  the  old  literature  (Burnell,  tor.  ei/.,  p.  127, 
note).  The  earlier  of  these  may  have  been  Sniva  books  ; 
the  more  prominent  of  the  others  were  decidedly  Jaina. 
Though  traces  ota  north  Indian  influence  are  palpable  in  all 
of  them  that  have  come  down  to  us  (see,  «.</.,  F.  W.  Ellis's 
notes  to  the  Kura(),  we  can  at  the  same  time  perceive,  as 
we  must  certainly  appreciate,  the  desire  of  the  authors  to 
oppose  the  influence  of  Brahman ical  writings,  and  create  a 
literature  that  should  rival  Sanskrit  books  and  appeal  to 
the  sentiments  of  the  people  at  largo.  But  tho  refinement 
of  the  poetical  language,  as  adapted  to  tho  genius  of 
Tamil,  has  been  carried  to  greater  cxces.i  than  in  Sanskrit ; 
and  this  artificial  character  of  the  so-called  High-Tamil  is 
evident  from  a  comparison  with  the  old  inscriptions,  which 
are  a  reflex  of  the  language  of  the  people,  and  clearly  show 
that  Tamil  has  not  undergone  any  essential  change  these 
800  years  (Burnell,  foe.  cit.,  p,  142).  The  rules  of  Higli- 
Tamil  appear  to  have  been  fixed  at  a  very  early  date.  The 
Toikdppiyam,  the  oldest  extant  Tamil  grammar,  is  assigned 
by  Dr  Burnell  (On  the  Aindra  School  of  Sanskrit  Gram- 
marians, pp.  8,  55)  to  the  8th  century  (best  edi'ion  by  C. 
Y.  Taraodaram  Pillei,  Madras,  1*85).  The  VtratAfiyim, 
another  grammar,  is  of  the  1 1th  century.  Both  have  been 
superseded  by  the  Nannul,  of  tho  15th  century,  which  has 
exercised  the  skill  of  numerous  commentators,  and  con- 
tinues to  be  the  leading  native  authority  (English  editions 
in  Pope's  Third  Tamil  Grammar,  and  an  abridgment  by 
Lazarus,  1884).  The  period  of  the  prevalence  of  the 
Jainas  in  the  Pandya  kingdom,  from  the  9th  or  10th  to 
the  13th  century,  is  justly  termed  the  Augustan  age  of 
Tamil  literature.  To  its  earlier  days  is  assigned  the 
N&ladiydr,  an  ethical  poem  on  the  three  objects  of  exist- 
ence, which  is  supposed  to  have  preceded  the  Kural  of 
Tiruva]|uvan,  the  finest  poetical  production  in  the  whole 
range  of  Tamil  composition.  Tradition,  in  keeping  with 
the  spirit  of  antagonism  to  Brahmanical  influence,  says 
that  its  author  was  a  pariah  priest.  It  consists  of  1330 
stanzas  on  virtue,  wealth,  and  pleasure.  It  has  often  bee', 
edited,  translated,  and  commented  upon  ;  see  the  introduc- 
tion to  the  excellent  edition,  just  published,  by  the  Bcv.  Dr 
Pope,  in  which  also  a  comprehensive  account  of  tho  pecul- 
iarities of  High-Tamil  will  be  found.  To  tho  Avvei,  or 
Matron,  a  reputed  sister  of  Tiruvajjuvan,  but  probably  of 
a  later  date,  two  shorter  moral  poeins,  called  Attisdifi  and 
Konreii<eyndan,  aro  ascribed,  which  are  still  read  in  all 
Tamil  schools.  Chintdmani,  an  epic  of  upwards  of  3000 
stanzas,  which  celebrates  the  exploits  of  a  King  Jivakan, 
also  belongs  to  that  early  Jain  period,  and  so  does  the 
Divdkaram,  tho  oldest  dictionary  of  classical  Tamil.  The 
former  is  one  of  the  finest  poems  in  the  language  ;  but  no 
moro  than  the  first  and  part  of  the  third  of  its  thirteen  books 
have  been  edited  and  translated.  Kamban's  Rdmdyanam 
(about  1 100  a.d.)  is  the  only  other  Tamil  epic  which  comes 
up  to  the  Chintdmani  in  poetical  beauty.  The  most  bril- 
liant of  the  poetical  productions  which  appeared  in  tho 
period  of  the  Saiva  revival  (13th  and  1  ith  centuries)  arc 
two  collections  of  hymns  addressed  to  Siva,  the  one  called' 
TiruvdsaJeam,  by  M&uikka-Vasakan,  and  a  later  and  larger; 
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one  called  Tivdram,  by  Sambandhan  and  two  other 
devotees,  Sundaran  and  Appan.  Both  these  collections 
have  been  printed,  the  former  in  one,  the  latter  in  five 
volumes.  They  are  rivalled  both  in  religious  fervour  and 
in  poetical  merit  by  a  contemporaneous  collection  of 
Vaishnava  hymns,  the  N&layira-prabandham  (also  printed 
at  Madras).  The  third  section  of  it,  called  Tiruvdymofi,  or 
"  Words  of  the  Sacred  Mouth,"  has  lately  been  published  in 
Telugu  characters,  with  ample  commentaries,  in  ten  quartos 
(Madras,  1875-76).  After  a  period  of  literary  torpor, 
which  lasted  nearly  two  centuries,  King  Vallabha  Deva, 
better  known  by  his  assumed  narao  Ativirarama  P&ndiyan 
(second  half  of  the  16th  century),  endeavoured  to  revive 
the  love  of  poetry  by  compositions  of  his  own,  the  most 
celebrated  of  which  are  tho  Ntidadam,  a  somewhat  extra- 
vagant imitation  of  Sri  Hareha's  Sanskrit  NahliadKam, 
and  the  Verriv6rkei,  a  collection  of  sententious  maxima. 
Though  he  had  numerous  followers,  who  made  this  revival 
the  most  prolific  in  the  whole  history  of  Tamil  literature, 
none  of  the  compositions  of  every  kind,  mainly  translations 
and  bombastic  imitations  of  Sanskrit  models,  have  attained 
to  any  fame.  An  exceptional  place,  however,  is  occupied 
by .  certain  Tamil  sectarians  called  Hilar  (i.e.,  ttddhat  or 
sages),  whoso  mystical  poems,  especially  those  contained  in 
the  Sivavdkyam,  are  said  to  be  of  singular  beauty.  Two 
poems  of  high  merit,  composed  at  the  end  of  the  17th 
century,  also  deserve  favourable  notice — the  /VUineii- 
vifakkam,  an  ethical  treatise  by  Kumaragurupara  Desikan, 
and  the  Prabhulingaltlei,  a  translation  from  the  Canarese 
of  a  famous  text-book  of  the  Vlra-Saiva  sect.  See  the 
analysis  in  W.  Taylor's  Catalogue,  voL  ii.  p.  837-47. 

The  modern  period,  which  rosy  be  said  to  date  from  the  beginning 
of  the  last  century,  U  ushered  in  by  two  great  poets,  one  native  and 
the  other  foreign.  Ttyumanavan,  a  philosopher  of  the  pantheistic 
school,  composed  1453  stanzas  (Jidda I)  which  have  a  high  reputa- 
tion for  sublimity  both  of  sentiment  and  style;  and  the  Italian 
Jesuit  Joseph  Beschi  (d.  1742).  under  the  name  Vlramamuni, 
elaborated,  on  the  model  of  the  Chintdtnani,  a  religious  epic 
Ttmbdvani,  which,  though  marred  by  blemishes  of  taste,  is  classed 
hj  native  critics  among  the  beat  productions  of  their  literature. 
It  treats  of  the  history  of  St  Joseph,  and  has  been  printed  at 
Pondicherry  in  three  volumes,  with  a  full  analysis.  English 
influence  has  here,  as  in  Bengal  and  elsewhere  in  India,  greatly 
tended  to  create  a  healthier  tone  in  literature  both  as  to  style  and 
aentiment  As  one  of  the  best  Tamil  translations  of  English  books 
in  respect  of  diction  and  idiom  may  be  mentioned  the  B&lavy&pA- 
rikaf,  or  "  Little  Merchants,"  published  by  tho  Vernacular  Text 
Society,  Madras.  P.  Pcrcival's  collection  of  -Tamil  Proverbs  (3d  od., 
1875)  should  also  be  mentioned.  The  copper-plate  grants,  commonly 
called  idtanamt,  and  stone  inscriptions  in  Tamil,  many  of  which 
have  been  copied  and  translated  (Arehetological  Surety  of  Southern 
India,  vol.  iv. ;  R  Sewell,  Lists  of  ths  Antiquarian  Remains  in  the 
Fraideney  of  Madras,  vols,  i.,  ii.)r  are  tho  only  authentic  historical 
records.  .  (See  also  Sir  Walter  Elliot's  contribution  to  the  Inter, 
national  Numismala  OrUntalia,  vol.  iii.  pt  2.)  As  early  as  the 
time  of  the  Chineso  traveller  Hwen  Taang,  books  were  written 
in  southern  India  on  talipot  leaves,  snd  Albiruni  mentions  this 
custom  as  quite  prevalent  in  his  time  (1031).  It  has  not  died  ont 
even  at  tho  present  day,  though  paper  imported  from  Portugal  has, 
during  the  last  three  centuries,  occasionally  been  used.  Madras 
is  now  the  largest  depository  of  Tamil  pal m -loaf  M S3.,  which  have 
been  described  in  Wilson's-  Catalogue  of  the  Mackenzie  Collection 
(Calcutta,  1828,  2  vols.),  W.  Taylor's  Catalogue  (Madras,  1857,  3 
vols.),  and  Condaawamy  Iyer's  Catalogue  (vol.  i.,  Madras,  1861). 
The  art  of  printing,  however,  which  was  introduced  in  southern 
India  at  an  early  date,  while  it  has  tended  to  the  preservation  of 
many  valuable  productions  of  the  ancient  literature,  has  also  been 
the  means  of  perpetuating  and  circulating  a  deal  of  literary  rubbish 
snd  lasciviousness  which  would  much  cotter  have  remained  in 
the  comparatively  safe  obscurity  of  manuscript.  Dr  Burnell  has 
a  cote  in  bis  Elements  of  South  Indian  Paleography  (2d  ed.,  p. 


44),  from  which  it  appears  that  in  1578  Tamil  types  were  cut 
by  Father  Joto  de  Fans,  and  that  a  hundred  years  later  a  Tamil 


dictionary  was  published  at  Ambalakk&da.  At 
present  the  number  of  Tamil  books  (inclusive  of  newspapers) 
printed  annually  far  exceeds  that  of  the  other  Dravidian  vernaculars 


put  together.    The  earliest  Tamil  version  of  the  Now 
wss  commenced  by  the  Dutch  in  Ceylon  in  1833;  Fabricius's 
appeared  at  Tranqnebar  in  1715. 


translations  of  the  whole  Bible  have  been  printed,  and  some  of 
them  have  passed  through  several  editiona.  The  Oerman  missionary 
B.  Zicgonbalg  was  tho  first  to  make  the  study  of  Tamil  possible  in 
Europe  by  the  publication  of  his  Crammatiea  Damulica,  which 
appeared  at  Hallo  in  1716.  Some  time  later  the  Jesuit  father 
Beschi  devoted  much  time  and  labour  to  the  composition  of 
grammars  both  of  the  vulgar  and  the  poetical  dialect  The  former 
is  treated  in  his  Crammatiea  Latino-Tamulica,  which  wss  written 
in  1728,  but  was  not  printed  till  eleven  years  later  (Tranqnebar, 
1739).  It  was  twice  reprinted,  and  two  English  translations  have 
been  published  (1831,  1848).  His  Sen-Tamil  Grammar,  access  Ibis 
since  1822  in  an  English  translation  by  Dr  Babington,  was  printed 
from  his  own  MS.  (Claris  humaniorum  lillerarum  sublimioris 
Tamuliei  idiomatu)  at  Tranquebar  in  1878.  This  work  is  espe- 
cially valuablo,  aa  the  greater  portion  of  it  consists  of  a  learned  and 
exhaustive  treatise  on  Tamil  prosody  and  rhetoric.  (See,  on  his 
other  works,  Graul's  Reise,  voL  iv.  p.  827.)  There  are  also  gram- 
mars  by  Anderson,  Rhenius,  Graul  (in  Vol.  ii.  of  hit  Bibliothtea 
Tamuiica,  Leipsic,  1855),  Lazarus  (Madraa,  1878),  Popo  (4th 
edition  in  three  parts,  London,  1883-5),  and  Grammaire  Praneaise- 
TamouU,  by  the  Abbe  Dupuia,  Pondichcrri,  1863.  Tbe  last  two 
are  by  far  the  bost  The  India  Office  library  possesses  a  MS. 
dictionary  and  grammar  "par  le  Rev.  Fere  Dominique"  (Pondi- 
chcrri, 1843),  and  a  copy  of  a  MS.  Tamil-Latin  dictionary  by  the 
celebrated  missionary  Schwarz,  in  which  9000  words  sre  explained. 
About  tho  like  number  of  words  are  given  in  tho  dictionary  of 
Fabricius  and  Breithaupt  (Madras,  1779  and  1809).  RotUer's 
dictionary,  the  publication  of  which  was  commenced  in  1834,  is  a 
far  more  ambitious  work.  But  neither  it  nor  Winslow's  (1862) 
come  up  to  the  standard  of  Tamil  scholarship;  tbe  Dietionnaire 
Tamoul-Fran^ait,  which  appeared  at  Pondicherri  in  2  vols.  (1855- 
62),  is  superior  to  both,  just  as  the  Dictionarium  Latino-  Gailico- 
Tamulieutn  (ibid.,  1846)  excels  the  various  English-Tamil  diction- 
aries which  have  been  publiahed  at  Madras. 

Compare  (he  following  works  or  reference :— A.  T.  Mondlere  end  3.  Vinton 
la  DMImmatre  tee  SHnett  Aothropotoftfwet,  i.e.  "  Drsetdlens";  &  C.  Chltty, 
TTre  TamU  PlutarxK  faHna,  IMS ;  1.  Murdoch,  Ctattt/ted  Cataleevt  tf  Tamil 
Printed  Boost,  Madras,  IS** ;  C.  E.  Gofer,  Mt-Sanat  0/  Southern  /rndia, 
Madras,  1A71 ;  Bishop  CsJd  well's  Comparative  Grammar  of  the  Draelatldn 
Languages,  Id  ed.f  London,  187* ;  Qranl  s  fteist  nach  Otttadion,  vols.  Ir.  and 
the  quarterly  LMi  of  Boost  registered  In  the  Medria  presidency  ;  (Dr  Maclean's, 
Maovol  0/  the  Administration  *}  the  Madras  Pratidenet.  vols.  I.  and  IL,  Madras, 
IMS,  foUo;  and  F.  MUDer,  Qrnndrist  dor  Spra^ttitteatchaft,  Vienna,  ISM.  III.  t 
162-M*.  (R.  R.) 

TAMWORTH,  a  municipal  borough  and  market-town 
of  England,  on  the  borders  of  Staffordshire  and  Warwick- 
shire, chiefly  in  tho  former,  is  situated  at  the  junction  of 
the  Tame  with  the  Anker,  and  on  branches  of  the  London 
and  North-Western  and  Midland  Railway  lines,  7  miles 
south-east  of  Lichfield,  20  north-west  of  Coventry,  and  110 
north-west  of  London.  Tho  castle,  situated  on  a  height 
above  the  Anker  near  its  junction  with  the  Tame,  is  now 
chiefly  of  the  Jacobean  period,  but  is  enclosed  by  massive 
ancient  walls.  It  was  long  the  residence  of  the  Saxon 
kings,  and,  after  being  bestowed  on  the  Mansions  by 
William  the  Conqueror,  remained  for  many  years. an  im- 
portant fortress.  Through  the  female  line  of  the  Mar 
mions  it  has  descended  to  the  Marquis  Townshend. 
Formerly  the  town  was  surrounded  by  a  ditch  called  the 
King's  Dyke,  of  which  some  trace  still  remains.  The 
church  of  St  Editha,  originally  founded  in  the  8th  century, 
was  rebuilt,  after  being  burned  by  the  Danes,  by  Edgar, 
who  made  it  collegiate,  but  the  present  building  in  the 
Decorated  style  was  erected  after  a  fire  in  the  1 4th  century. 
Since  1870  it  has  been  undergoing  restoration  at  a  cost  of 
£] 0,000.  The  free  grammar  school,  refounded  by  Edward 
VI.,  was  rebuilt  in  1677,  and  again  in  1867-68  at  a  cost 
of  £3000.  The  other  public  buildings  are  the  swimming 
bath  and  boys'  institute  (1885),  the  town-hall  (1701), 
and  the  arcade,  formerly  used  as  a  covered  market,  but 
recently  obtained  by  the  Salvation  Army.  The  charities 
include  Guy's  almshouses,  endowed  in  1678  by  Thomas 
Guy,  founder  of  Guy's  Hospital,  London,  and  the  cottago 
hospital  with  twenty -one  beda  Waterworks  have  recently 
been  erected  at  a  cost  of  over  £25,000.  On  the  "  moors 
burgesses  have  rights  for  cattle.  Coal,  fireclay,  and  blue 
and  red  brick  clay  are  dug  in  the  neighbourhood ;  and 
there  are  also  market  gardens.  The  town  possesses  a 
clothing  factory,  paper-mills,  and  manufactories  of  small 
The  population  of  the  municipal  borough  (a 
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200  acres)  in  1871  was  4519,  and  in  1881  it  was  4891,— 
that  of  tho  parliamentary  borough  (area  11,602  acres)  in 
the  same 'years  being  11,493  and  14,101.  Tamworth 
ceased  to  be  a  parliamentary  borough  in  1885. 

Tamworth  is  situated  near  the  old  Roman  Watling  Street,  and 
occupies  the  site  of  »  fort  which,  from  the  beginning  of  the  8th 
century,  vru  the  chief  royal  residence  in  Mereia.  The  town,  after 
being  btirnt  by  the  Danes,  was  rebuilt  and  fortified  by  Ethelfleda, 
dinghter  of  Alfred  the  Great.  From  the  reign  of  Edward  the 
Martyr  to  that  of  William  Kufus  it  was  a  royal  mint,  and  some  of 
the  coins  struck  at  Tamworth  are  still  in  existence.  The  town  was 
incorporated  in  the  3d  year  of  Elizabeth,  from  whom  it  obtained 
the  grant  of  a  fair  and  tho  confirmation  of  various  privilege* 
bestowed  by  Edward  111.  The  Elizabethan  charter  was  superseded 
by  one  conferred  by  Charles  II.,  which  continued  to  bo  the  govern- 
ing charter  of  the  town  till  the  passing  of  the  Municipal  Act  The 
town,  with  occasional  intermission*,  returned  members  to  parlia- 
ment from  the  reign  of  Henry  I.  till  ".885.  Among  it*  more  dis- 
tinguished representatives  havo  been  Thomas  Guy  and  8ir  Robert 

TAXAGER,  a  word  adapted  from  the  quasi-Latin  Tan- 
agra  of  Linnaeus,  which  again  is  an  adaptation,  perhaps 
with  a  classical  allusion,  of  Tangara,  used  by  Brisson  and 
Buffon,  and  said  by  Marcgrave  {Hist.  Rtr.  Nat.  Brasilia, 
p.  214)  to  be  the  Brazilian  name  of  certain  birds  found  in 
that  country.  From  them  it  has  sinco  been  extended  to 
a  great  many  others  mostly  belonging  to  the  southern 
portion  of  the  New  World,  now  recognized  by  ornitholo- 
gists as  forming  a  distinct  Family  of  Oscines,  and  usually 
considered  to  bo  allied  to  the  Fringillidm  (cf.  FiJfcH, 
voL  ix.  p.  191);  but,  as  may  be  inferred  from  Prof. 
Parker's  remarks  in  the  Zoological  Transactions  (x.  pp. 
252,  253,  and  267),  tho  Tanagridat  are  a  "feebler  "  form, 
and  thereby  bear  out  the  opinion  based  on  tho  examination 
of  many  types  both  of  Birds  and  Mammals  as  to  the  lower 
morphological  rank  of  the  Neotropical  Fauna  as  a  whole 
(cf.  Birds,  voL  iii.  p.  743). 

The  Tanagera  are  a  group  in  which  Mr  Sclater  has  for  many  years 
interested  himself,  and  his  latest  treatment  of  thorn  is  contained 
in  the  British  Museum  Catalogiu  (zi.  pp.  40-307).  Therein  he 
admits  the  existonce  of  375  species,  which  he  arranges  in  69  genera, 
forming  six  Subfamilies,  Procniatinm,  Euphoniinm,  T armarium, 
Lamprotina,  Pharuicophilinm,  and  PityUiuf.  These  are  of  very 
unequal  oxtent,  for,  while  the  first  of  them  consists  of  but  a  single 
species,  Proenias  Ursa.—lho  position  of  which  may  be  for  several 
reasons  still  open  to  doubt,— the  third  includes  more  than  200. 
Nearly  all  are  birds  of  small  size,  tho  largest  barely  exceeding  a 
Song-Thrush.  Most  of  them  are  remarkable  for  their  gaudy 
colouring,  and  tbia  is  especially  the  caso  in  those  forming  the 
genus  called  by  Mr  Sclater,  as  by  most  other  authora,  Calhtle,  a 
term  inadmissible  through  preoccupation,  to  which  the  name  of 
Tanagra  of  right  seems  to  belong,  while  that  which  he  namea 
should  probably  be  known  as  Thraupi*.  The  whole 
aily  is  almost  confined  to  the  Neotropical  Region,  and  there 
are  several  forms  peculiar  to  tho  Antilles;  but  not  a  tenth  of  the 
species  reach  even  southern  Mexico,  and  not  a  dozen  appear  in  the 
northern  part  of  that  country.  Of  the  genus  Pyranga,  which  has 
the  most  northern  range  of  all,  three  if  not  four  species  are  common 
ramrocr  immigrants  to  some  part  or  other  of  the  United  States, 
and  two  of  them,  P.  rubra  and  P.  atstiva, — there  known  respectively 
sa  the  Scarlet  Tanager  and  the  Summer  Redbird, — reach  even  the 
Dominion  of  Canada,  visiting  as  well,  though  accidentally, 
Bermuda.  P.  mstita  has  a  western  representative,  P.  cooperi,  which 
by  some  authors  is  not  recognized  as  a  distinct  species.  The  males 
of  all  these  are  clad  in  glowing  red,  P.  rubra  having,  however,  ttiu 
wings  and  tail  black.  Tho  remaining  species,  P.  luHotieiana,  the 
males  of  which  are  mostly  yellow  and  black,  with  the  head  only 
red,  docs  not  appear  eastward  of  the  Miwouri  plains,  and  has  not 
•o  northerly  a  range.  Another  species,  P.  hepalica,  baa  just  shewn 
iuclf  within  the  limits  of  the  United  States.  In  all  these  the 
females  are  plainly  attired;  but  generally  among  the  Tanagera, 
howevrr  bright  may  be  thoir  coloratiqn,  both  sexea  are  nearly  alike 
in  plumaae.  Littlo  has  been  recorded  of  the  habits  of  the  upecios 
of  Central  or  South  America,  but  those  of  the  north  have  bocn  aa 
closely  observed  as  the  rather  retiring  nature  of  the  birds  renders 
possible,  snd  it  is  known  that  insects,  especially  in  the  larval 
condition,  and  berries  afford  the  greater  part  of  their  food.  They 
have  a  tdcaatug  song,  and  build  a  shallow  nest,  in  which  the  eggs, 
generally  3  in  number  and  of  a  grecuiah-bluo  marked  with  brown 
and  puqdo,  arc  laid. 

On  a  whole  the  Tanujrida  may  perhaps  be  considered 


to  hold  the  same  relation  to  the  Fringillidtt  as  the  Ideridm 
do  to  the  Sturnidx  and  the  Mniotiltid*  to  the  Sylviidse  or 
Turdidtt,  in  each  case  the  purely  New- World  Family  being 
the  "  feebler  "  typo.  (x.  n.) 

TANCBED  (d.  1112),  son  of  the  marquis  Odo  the  Good 
and  Emma  the  sister  of  Robert  Guiscard,  one  of  the  most 
famous  heroes  of  the  first  crusade.  See  Cbubadm,  vol. 
vi.  p.  624  »q. 

TANCRED,  the  last  Norman  king  of  Sicily,  reigned 
1189-1194.    See  Sicily,  vol.  xxii.  p.  26. 

TANGANYIKA,  a  lake  in  East  Central  Africa,  called 
Mtaga  ("  tempestuous ")  by  tho  Wakawendi  and  Kitnana 
by  the  Warungu.  The  meaning  of  the  name  Tanganyika 
is,  according  to  Cameron,  nothing  more  than  "  the  mixing 
place."  It  is  the  longest  freshwater  lake  in  tho  world 
being  about  75  miles  longer  than  Lake  Michigan. 
Although  the  Arabs  had  long  known  of  the  existence  of 
the  lake,  the  first  Europeans  who  discovered  it  were  Speko 
and  Burton  in  1858.  It  has  since  been  visited  by  Living- 
stone, Cameron,  Stanley,  Thomson,  and  Uore,  who  have 
all  added  to  our  knowledge  of  it  Tanganyika,  which  is 
situated  some  600  miles  as  the  crow  flics  from  the  east 
coast  of  Africa,  extends  from  3*  16'  S.  lat  to  8"  48'  S.  lat, 
and  lies  bctwoen  29*  10'  E.  long,  and  32°  30'  E.  long.  Its 
length  is  420  miles,  and  its  breadth  varies  from  10  to  50 
miles.  Its  area  is  12,650  square  miles,  and  its  altitude 
may  be  taken  as  2700  feet  above  sea-level  (Cameron,  2710; 
Stanley,  2770;  Hore,  2750;  Popelin,  2665).  It  has  a 
coast-line  of  900  miles  in  extent  Its  greatest  depth  has 
not  yet  been  determined,  but  Here  states  that  a  168-fathom 
rope  often  failed  to  reach  the  bottom.  Tanganyika  may 
be  described  as  an  enormous  crevasse.  It  is  bordered  on 
all  sides  by  hills  and  mountains,  some  of  which  rise  to 
from  5000  to  10,000  feet  above  its  waters.  The  scenery 
is  marked  by  exceptional  grandeur,  and  is  well  calculated 
to  impress  the  traveller.    Burton  says : — 

"  It  filled  ua  with  admiration,  with  wonder,  and  delight  Beyond 
the  short  foreground  of  rugged  and  precipitous  hill-fold,  down 
which  the  footpath  painfully  zigzags,  a  narrow  plot  of  emerald 
green  shelves  gently  towards  a  ribbon  of  glistening  yellow  sand, 
here  bordered  by  sedgy  rushes,  there  clear  and  cloanfy  cut  by  the 
breaking  wavelets.  Farther  in  front  stretches  an  expanse  of  tha 
lightest,  softest  blue,  from  SO  to  36  miles  in  breadth,  and  sprinkled 
by  the  east  wind  with  crescents  of  snowy  foam.  It  is  bonneted  on 
the  other  aido  by  tall  and  broken  walls  of  purple  hill,  flecked  and 
capped  with  pearly  mist,  or  standing  sharply  pencilled  against  tho 
azure  sky.  To  the  south  lie  high  bluff  headlands  and  capes ;  and 
as  the  eye  dilatea  it  falls  on  little  outlying  islets,  speckling  a  sea 
horizon.  Villages,  cultivated  lands,  the  frequent  canoes  of  the 
fishermen,  give  a  something  of  life,  of  varioty,  of  movement  to  the 
scenery.1* 

Tanganyika  is  fed  by  numerous  rivers  and  streamlets 
which  flow  from  the  surrounding  hills,  the  yearly  rainfall 
being  about  27  inches,  but  the  rainy  seasons  vary  extremely 
in  different  years,  altering  the  surface  area  of  the  lake 
accordingly.  Hore  found  that  between  March  1879  and 
August  1860  the  waters  had  fallen  10  feet  4}  inches, 
as  marked  by  a  water-gauge  he  had  erected  at  Ujiji,  and 
ho  also  saw  evident  signs  of  the  receding  of  tho  waters  all 
round  the  shores  of  the  lake — belts  of  dead  timber  and 
bleached  rock.  Some  120  rivers  and  streams  flow  into  tho 
lake  ;  the  most  important  river  is  the  Malagarasi,  near 
UjijL  Just  below  tho  rapids  its  width  is  500  feet,  and 
tho  average  depth  5  feet.  For  many  years  Tanganyika 
was  a  riddle  to  African  explorers, — Livingstone,  Baker,  and 
others  believing  that  it  belonged  to  the  Nile  system,  and 
that  it  was  connected  with  the  Albert  Nyanza.  That  this 
theory  is  incorrect  was  proved  when  Livingstone  and 
Stanley  explored  the  north  end  of  the  lako  in  November 
1871,  finding  no  outlet.  It  was  Cameron,  in  March  1874, 
who  first  solved  the  riddle,  and  found  that  tho  outlet  of 
Tanganyika  was  the  river  Lukuga,  at  about  the  centre  of 
the  western  shore  of  the  lake,  5*  52'  45'  S.  lat    In  1876 
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this  outlet  was  visited  by  Stanley,  who  found  that  there 
was  no  apparent  outflow,  and  doubt  was  thrown  upon 
Cameron's  observations,  which,  however,  have  been  proved 
to  be  correct  by  Hore,  who  in  1880  found  a  strong  current 
setting  unequivocally  out  of  the  lake.  Not  only  so,  but  he 
obtained  good  views  of  the  river,  which  gradually  widens 
soon  after  the  rapids  near  the  lake -are  passed.  He  followed 
the  river  to  5*  50'  S.  lat.,  and,  from  an  altitude  of  1100 
feet  abovo  the  river,  he  saw  it  flowing  far  away  to  the 
westward.  The  question  is  therefore  settled  that  Lake 
Tanganyika  belongs  to  the  Congo  system,  but  it  is  only  an 
occasional  tributary  to  that  mighty  river,  its  contribution 
depending  upon  the  rainfall.  The  lake  is  subject  to  fre- 
quent storms,  especially  from  the  S.S.E.  and  S.W.,  lasting 
sometimes  for  two  or  three  days,  and  leaving  a  heavy  swell, 
which  proves  a  great  hindrance  to  navigation.  Hore  soys 
— "  I  have  never  witnessed  such  wondrous  cloud-scenery 
and  majestic  effects  of  thunder  and  lightning  as  on  Tan- 
ganyika." 

The  shores  and  water  of  tho  lake  abound  in  antmal  life, — crocodiles, 
the  hippopotamus,  otters,  and  many  kinds  of  fish  being  found  in  its 
waters.    Flocks  of  waterfowl  abound  in  the  river  mouths:  gulls, 
divers,  herons,  kingfishers,  eagres,  fish-hawks,  and  black  ibis  are 
very  numerous.    The  shores  are  very  fertile, — rice,  manioc,  kaffre 
corn,  two  kinds  of  ground  nuts,  maixe,  uleysi,  pumpkins,  sweet 
potatoes,  sugar-cane,  castor-oil  tree,  tamarind,  cotton,  tomato, 
and  cucumber  growing  luxuriantly.    The  oil  palm  grows  at  Ujni, 
Uruudi,  and  at  the  south  end  of  the  lake,  the  borate  us  near  the 
Malagarasi  river,  the  screw  palm  in  Uguha,  and  the  rnphra  in 
several  localities.    The  tzetse  fly  is  found  on  the  shores  of  the  lake 
from  Ujiii  round  the  southern  end  as  far  as  Ubwari  on  the  west 
coast    Ainong»t  the  useful  timber  trees  may  be  noticed  the  gigantic 
inoulc,  the  minings,  lignum  vitas,  and  ebony.    The  people  inhabit- 
ing tho  countries  on  the  borders  of  the  lake  form  ten  distinct  tribes, 
with  separate  national  peculiarities  and  customs.    They  live  in 
well-organUcd  villages,  in  which  considerable  social  order  is  main- 
tained.   They  have  also  learnt,  to  some  extent  at  any  rate,  to 
utilize  the  products  of  their  country:  they  work  their  <wn  iron 
and  copper  ;  salt  is  prepared  for  barter  ;  palm  oil  is  collected  ;  and 
ia  some  places  there  are  large  pottery  works.    Their  fishing  industry 
is  extensive,  and  dried  fish  is  exported ;  boatbuilding  ia  carried  on 
to  a  small  extent;  cotton  cloth  la  manufactured  at  several  places, 
and  at  others  the  famous  grass  or  palm-fibra  cloth ;  whilst  the  i 
dairy  farms  of  Uhha  export  packages  of  butter.    Them  are  sev- 
eral Loudon  Missionary  Society  stations  on  Lake  Tanganyika,  also 
one  belonging  to  the  Roman  Catholics;  and  a  station  of  the  African 
International  Association  is  situated  at  K aroma.    Ujiii,  an  Arab 
town  of  some  importance,  stands  on  the  eastern  shore  of  the  lake. 

TANOIERS,  or  Tangier  (T<**V<»),  a  seaport  of  Morocco 
and  capital  of  a  pashalik,  on  the  Strait  of  Gibraltar, 
about  14  miles  to  the  east  of  Cape  Spartel,  stands  on  two 
eminences  at  the  north-west  extremity  of  a  specie  uj  bay. 
The  town  has  a  fine  appearance  from  the  sea,  rising 
gradually  in  the  form  of  an  amphitheatre,  and  defended 
by  walU  and  a  castle.  The  streets,  which  are  unpaved, 
are  very  narrow  and  crooked,  and  the  houses,  except  those 
occupied  by  foreign  ambassadors  or  consuls  and  a  few 
others,  are  mean.  The  main  thoroughfare  is  that  which 
leads  from  the  Bab-al-Marsa  (Gate  of  the  Port)  to  the 
Bab-al-Sok  (Gate  of  the  Market  Place) ;  the  sok  presents 
a  lively  spectacle,  especially  on  Sundays  and  Thursday], 
The  manufactures  of  Tangiers  are  of  little  importance, 
consisting  chiefly  of  coarse  woollen  cloth,  mats,  and 
pottery;  tanning  is  also  carried  on,  but  the  leather, 
though  much  esteemed  in  Europe,  is  inferior  to  that  made 
in  other  parts  of  Morocco.  The  harbour  is  a  mere  road- 
stead, but  it  is  the  best  Morocco  possesses,  and  affords 
good  anchorage  and  shelter  to  the  largest  vessels,  except 
during  the  prevalence  of  strong  winds  from  the  north-west 
or  east.  Tangiers  has  a  large  trade  with  Gibraltar.  The 
climate  is  temperate  and  healthy,  but  the  inhabitants  often 
suffer  much  in  summer  from  deficiency  of  water-supply. 
Tangiers,  which  is  the  residence  of  all  the  foreign  ministers 
and  consuls  to  tho  court  of  Morocco,  has  a  population  esti- 
mated at  about  20,000,  of  whom  some  400  are  European*. 


Th«  Roman  Tingit,  which  stood  in  tho  immediate  vicinity  of 
the  site  of  Tangiers,  boasted  of  great  antiquity;  under  Augustus 
it  became  a  free  city,  and  Claudius  made  it  a  "Roman  colonv  and 
capital  of  Tingitana.  It  was  held  successively  by  Vandals,  Ityxan- 
lines,  and  Arabs,  and  fell  into  the  hands  of  the  Portuguese  towards 
the  end  of  the  15th  century.  In  1862  it  wss  made  part  of  >hc 
dowry  of  Catherine  of  Braganxa  on  her  marriage  with  Charles  II. 
of  England;  the  English  defended  it  in  1660,  but,  on  account  of  its 
expense,  dismantled  it  in  16S4  and  abandoned  it  to  the  Moors,  who 
fortified  it  anew.  It  was  bombarded  by  a  Spanish  fleet  in  1790 
and  by  the  French  in  1844. 

TANHAUSER,  or  TannhAcseb,  the  subject  of  one  of 
the  most  famous  of  old  German  legends,  is  represented 
as  a  knight  who  after  many  wanderings  comes  to  the 
Venusbcrg.  Ho  enters  the  cave  where  the  Lady  Venus 
holds  her  court,  and  abandons  himself  to  a  life  of  sensual 
pleasure.  By  and  by  he  is  overcome  by  remorse,  and, 
invoking  the  aid  of  the  Virgin  Mary,  he  obtains  per- 
mission to  return  for  a  while  to  the  outer  world.  He 
then  goes  as  a  pilgrim  to  Rome,  and  entreats  Pope  Urban 
to  secure  for  him  tho  forgiveness  of  his  sins.  The  pope, 
who  happens  to  have  a  rod  in  his  band,  says  it  is  as  im- 
possible for  him  to  be  pardoned  as  for  the  rod  to  blossom. 
Tanhauser  therefore  departs  in  despair,  and  returns  to  the 
Lady  Venus.  In  three  days  the  rod  begins  to  put  forth 
green  leaves,  and  the  pope  sends  messenger*  in  all  direc- 
tions in  search  of  the  penitent;  but  be  is  never  seen  again. 
This  legend  was  at  one  time  known  in  every  part  of 
Germany,  and  as  late  as  1830  it  survived  in  a  popular 
song  at  Entlibucb,  a  version  of  which  was  given  by 
Uhland  in  his  Alte  hoeh-  und  niederdeuttehe  Volktlieder. 
It  can  be  traced  back  to  the  14th  century,  but  in  its 
original  form  seems  to  have  belonged  to  the  period  oi 
Teutonic  paganism.  According  to  somo  legends,  the  Venus- 
berg  is  the  Hoselberg  or  Horsclberg,  a  hill  near  Eisenach 
associated  with  the  Teutonic  goddess  of  the  nether  world, 
who  was  known  by  various  names,  such  as  Hulda,  Hilda, 
and  HeL  To  this  goddess  the  name  of  Venus  appears  to 
have  been  transferred.  Among  the  attendants  of  Hulda 
was  the  faithful  Eckhart,  and  in  the  preface  to  the 
Heldmbuch  he  is  said  to  sit  before  the  Venusberg,  and 
to  warn  passers-by  of  the  dangers  to  which  they  may  be 
exposed  if  they  linger  in  the  neighbourhood.  The  legend 
has  been  reproduced  by  several  modern  German  poets, 
and  forms  the  subject  of  one  of  Wagner's  operas. 

In  the  13th  century,  contemporary  with  Pope  Urban 
IV.,  there  was  a  German  knight  called  Tanhauser,  who  was 
well  known  as  a  minnesinger  at  tho  court  of  Frederick 
IL,  duke  of  Austria.  After  Duke  Frederick's  death 
Tanhauser  was  received  at  the  court  of  Otho  IL,  duke  of 
Bavaria ;  but,  being  of  a  restless  disposition,  and  having 
wasted  his  fortune,  he  spent  much  time  in  wandering 
about  Germany.  He  also  went  as  a  crusader  to  the  Holy 
Land.  His  poems  (printed  in  the  second  part  of  the 
Minnesinger,  edited  by  Von  der  Hagen)  are  fresh,  lively, 
and  graceful,  but  lack  the  ideal  tone  which  marks  the 
writings  of  the  earlier  minnesinger.  He  was  much 
esteemed  by  the  meistersinger,  and  it  is  possible  that  the 
story  of  his  adventurous  life  may  have  been  connected 
with  the  old  legend  about  the  Venusberg. 

See  Kornmann,  Hons  Veneris  and  Graase,  DU  Sags  torn 

RitUr  Tanhauser,  and  Der  Tanhauser  und  Ewiqt  Juds;  also  Zander, 
Die  Tanhauser  Sage  und  der  Minnesinger  Tanhdussr. 

TANJORE,  a  district  of  British  India,  in  the  Madras 
presidency,  lying  between  9*  50'  and  11*  25'  N.  lat.  and 
between  78*  55'  and  79°  55'  E.  long.,  with  an  area  of 
3654  square  miles.  It  forms  a  portion  of  the  Southern 
Carnatic,  and  is  bounded  on  the  N.  by  the  river  Colerooo,' 
which  separates  it  from  Trichinopoly  and  South  Arcot 
districts,  on  the  E.  and  S.E  by  tho  Bay  of  Bengal,  on 
the  S.W.  by  Madura  district,  and  on  the  W.  by 
Madura  and  Trichinopoly  and  Pudukotta  state.  Tanjore 
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It  known  as  the  garden  of  Southern  India.  It  is  well 
watered  by  an  elaborate  system  of  dams,  cuts,  and  canals 
in  connexion  with  the  rivers  Cauvery  and  Coleroon,  and  the 
■oil  is  exceedingly  productive.  The  delta  of  the  Canvery 
occupies  the  flat  northern  part,  which  is  highly  cultivated 
with  rice,  dotted  over  with  groves  of  cocoa-nut  trees,  and 
densely  populated.  Tanjore  is-  a  land  of  temples,  many 
of  them  being  of  very  early  date.  The  great  temple  of 
Tanjore  city  is  said  to  be  the  finest  in  India ;  it  is  of  the 
11th  century,  and  remains  in  excellent  preservation  to  the 
present  day.    The  district  has  a  coast-line  of  140  miles, 


out  communication  with  shipping  is  unsafe,  owing  to  a 
heavy  surf  which  breaks  incessantly  on  the  shore.  The 
rainfall,  as  elsewhere  on  the  Coromandcl  coast,  varies 
considerably  from  year  to  year ;  the  mean  annual  fall,  as 
observed  at  ten  stations  for  four  years,  was  47*14  inches. 
Tanjore  is  amply  provided  with  means  of  communication. 
It  is  traversed  by  two  branches  of  the  South  Indian  Railway. 

The  conns  of  1881  returned  the  population  of  the  district  at 
3, 130,388  (nudes  1.026,628,  females  1,103,855),  of  whom  1,939,421 
ware  Hindus,  112,058  Mohammedans,  and  78,258  Christians. 
Tanjore  is  the  first  district  in  which  Protestant  missions  began, 
and  now  it  is  second  only  to  Tinnevelly  in  the  number  of  its 
Christian  missions.  These  establishments  were  taken  over  In  1826 
by  the  Society  for  the  Propagation  of  the  Gospel,  which  aubeo- 
quently  founded  missions  in  several  parts  of  the  district  The 
total  number  of  native  Protestants  belonging  to  the  various  societies 
in  1881  was  8255.  Roman  Catholic  missions  in  Tanjore  dste  from 
the  first  half  of  the  17th  century,  and  the  number  of  native  Roman 
Catholics  in  1881  wss  67,745.  Five  towns  have  populations  ex- 
ceeding 10,000,  viz.,  Tanjore  (see  below),  Negapotam  53,855,  Com- 
bsconum  60,098,  Ifhyavaram  23,044,  and  Jlunuargudi  19,409. 

Of  the  total  area  of  the  district,  reckoned  at  2,392,117  acres, 
1,468,500  were  returned  in  1884-86  ss  cultivated,  sud  149,228  ss 
available  for  cultivation,  while  forests  covered  21,422  acres.  Rice 
is  the  staple  crop,  and  is  raised  almost  entirely  by  artificial  irriga- 
tion; green  crops  are  common;  plantain  and  betel-vine  gardens 
abound  in  the  delta,  where  sugar-cane  and  tobacco  are  also  culti- 


The  chief  manufactures  are  metsl  wares,  silk  cloths,  carpets, 
and  pith-work.  Imports  consist  chiefly  of  cotton  piece  goods, 
twist  snd  yarn,  metals,  timber,  and  betel  nuts.  Rice  is  by  far  the 
most  important  article  of  export  alike  by  see  snd  land.  The  gross 
revenue  in  1884-35  wss  £549,932,  the  lend  yielding  £389,756. 

The  modern  history  of  Tanjore  commences  with  its  occupation 
by  the  Mahrattaa  in  1678  under  Venkaji,  the  brother  of  Sivaji  the 
Crest.  The  British  first  came  into  contact  with  Tanjore  by  their 
expedition  in  1749  with  a  view  to  the  restoration  of  a  deposed  raja. 
In  thia  they  failed,  and  a  subsequent  expedition  was  bought  off. 
The  Mahrattas  practically  held  Tanjore  until  1799.  In  October  of 
that  year  it  was  ceded  to  the  East  India  Company  in  absolute 
sovereignty  by  Raja  Shartbhoji,  pupil  of  the  missionary  Schwartz, 
the  company  engaging  to  pay  the  raj*  of  Tanjore  one-fifth  of  the 
net  revenue  of  the  territory  which  was  transferred  to  tbem,  with  a 
further  sunt,  of  £85,000.  Raja  Sharabhoii  retained  only  the  capital 
and  a  small  tract  of  country  around,  He  died  in  1833,  and  was 
succeeded  by  his  son  Sivaji,  on  whose  death  in  1855  without  an 
heir  the  house  became  extinct,  the  rights  and  privileges  appertain- 
ing to  it  ceased,  and  Tanjore  became  British  territory. 

TANJORE,  capital  and  administrative  headquarters  of 
the  above  district,  is  situated  in  10*  47'  N.  lat  and  79* 
10*  24'  E.  long.  Aa  the  last  capital  of  the  ancient  Hindu 
dynasty  of  the  Cholae,  and  in  all  ages  one  of  the  chief 
political,  literary,  and  religious  centres  of  the  south,  the 
city  is  full  of  interesting  associations.  Its  monuments  of 
Indian  art  and  early  civilization  are  of  the  first  importance. 
Besides  its  great  temple,  the  city  is  lamed  for  its  artistic 
manufactures,  including  silk  carpets,  jewellery,  repouttS 
work,  copper  wares,  dec.  It  contained  a  population  in 
1881  of  54,745  (26,272  males  and  28,473  females).  The 
South  Indian  Railway  connects  Tanjore  with  Negapatam, 
its  seaport  on  the  east,  and  TrichtnopQly  on  the  west, 

TANNAHILL,  Robkbt  (1774-1810),  one  of  the  most 
popular  of  the  successors  of  Burns  in  song-writing,  was  a 
weaver  in  Paisley,  where  he  was  born  in  1774.  He  was 
apprenticed  to  his  father's  trade  at  tho  age  of  twelve,  in 
the  year  of  the  firet  publication  of  the  poems  of  Burns, 
which  quickened  the  poetic  ambition  of  sd  many  Scottish 
youths  in  humble  life.   Tho  young  apprentice  studied  and 


composed  poetry  as  he  drove  the  shuttle  to  and  fro,  with 
shelf  and  ink-bottle  rigged  up  on  his  loom-post.  Apart 
from  his  poetry,  he  had  little  variety  in. his  life.  He  was 
shy  and  reserved,  of  small  and  delicate  physique,  and  took 
little  part  in  the  vigorous  social  life  of  the  town,  beyond 
sitting  and  smoking  at  a  club  of  local  worthies,  and  occa- 
sionally writing  humorous  verses  for  their  amusement 
He  had  apparently  but  one  love  affair,  the  heroine  of 
which  was  the  original  of  "  Jessie,  the  Flower  of  Dunblane." 
He  bade  her  farewell  in  indignant  rhymes  after  three  years' 
courtship.  The  steady  routine  of  his  trade  was  broken 
only  by  occasional  excursions  to  Glasgow  and  the  land  of 
Burns,  and  a  year's  trial  of  work  at  Bolton.  He  began  in 
1805  -to  contribute  verses  to  Glasgow  and  Paisley  period- 
icals, and  published  an  edition  of  his  poems  by  subscription 
in  1807.  Three  years  later  the  life  of  the  quiet,  gentle, 
diffident,  and  despondent  poet  was  brought  by  his  own  act  to 
a  tragic  end.  Tannah ill's  claims  to  remembrance  rest  upon 
half  a  dozen  songs,  full  of  an  exquisite  feeling  for  nature, 
and  w*  happily  wedded  to  music  that  their  wide  popularity 
in  Scotland  is  likely  to  be  enduring.  "  London's  Bonnie 
Woods  and  Braes,"  "  Jessie,  the  Flower  of  Dunblane,"  and 
"  Gloomy  Winter's  Noo  Awa  "  are  the  best  of  them. 

Tannah  ill's  centenary  was  celebrated  with  great  honour  at  P&isley 
in  1874 ;  and,  in  an  edition  by  Mr  Pavid  Semple,  published  in  1876, 
there  is  au  exhaustive  and  minutely  burned  account  of  all  that  has 
been  preserved  concerning  the  poet,  hit  ancestry,  and  the  occasions 
of  his  various  poems. 

TANNIN,  a  generic  name  for  a  class  of  vegetable 
substances  which,  as  the  name  indicates,  are  all  available 
for  tanning,  meaning  the  conversion  of  animal  hide  into 
leather.  Tannin  is  widely  diffused  throughout  the  vege- 
table kingdom.  An  enumeration  of  the  principal  materials 
which  form  the  commercial  sources  of  the  substance  will 
be  found  under  Lkathse,  voL  xiv.  p.  381,  and  in  various 
special  articles  referred  to  from  that  heading. 

Our  chemical  knowledge  on  the  subject  is  very  limited ; 
and,  as  long  as  we  know  no  better,  each  of  the  various 
tanning  materials  must  be  viewed  as  containing  a  "tannin" 
of  its  owu  kind.1  Only  a  few  have  as  yet  been  obtained 
in  a  state  approximating  chemical  purity.  The  following 
characters  are  common  to  them  all : — 

(1)  All  are  colourless  or  little-coloured  non-volstfle  solids,  sol- 
uble in  water  and  in  alcohol ;  the  solution  has  an  astringent  taste. 

(2)  They  colour  bine  litmus  paper  feebly  red,  yet  all  units  with 
the  alkalies  into  soluble  salts  ;  the  solutions  of  these  eagerly  absorb 
oxygen  from  the  air,  with  formation  of  dark-coloured  products. 

(3)  They  form  insoluble  salts  with  the  oxides  of  lead,  sine, 
copper,  producible  by  addition  of  solution  of  the  tannin  to  one  of 


tho  respective  acetate. 

(4)  They  form  very  dark-oolonred  (men  or  blue)  compounds 
with  ferric  oxide,  conveniently  producible  by  addition  of  the  tannin 
to  ferric  or  ferroso-ferrio  acetate.  Ordinary  old-fashioned  black 
(gall-nut)  ink  may  be  quoted  as  an  illustration. 

(5)  Tannin  solutions  precipitate  gelatine  aa  an  insoluble  compound, 
generally  assumed  to  be  chemically  similarto  the  substance  of  leather. 

(6)  If  a  piece  of  raw  hide  bo  placed  in  a  solution  of  any  tannin, 
it  imbibes  the  latter  with  formation  of  Leather  (q.v.). 

(7)  Aqoeous  tannin-solutions,  if  mixed  with  dilute  sulphuric  acid, 
are  readily  oxidised  by  solution  of  permanganate  of  potash,  which, 
being  reduced  to  mangsnona  salt,  loses  its  intense  violet  colour. 

Upon  the  last  two  propositions  Lowenthsl  has  based  a  convenient 
method  for  the  assaying  of  tannin  materials.  A  known  weight  of 
the  substance  to  be  analysed  (ssy  sumach)  is  extracted  with  water, 
and  tho  extract  diluted  to  a  known  volume.  An  aliquot  part  of 
the  extract  is  then  mixed  with  a  certain  proportion  of  a  atandard 
solution  of  iodigo-csrmin  and  of  sulphuric  acid,  and,  after  large 
dilution  with  water,  standard  permanganate  is  dropped  in  from  a 
burette  (graduated  glass  tube)  until  the  colour  of  the  indigo  ii 
completely  discharged.  After  deducting  the  volume  of  reagent 
which  would  have  been  taken  up  by  the  indigo  alone,  the  rest  is 
put  down  ss  co rrv* ponding  to  tho  "permanganate  reducers  gene- 


rally."  Another  measured  volume  < 
over  a  sufficient  weight  of  dry  shavings  of  raw  bids,  after  baring 
been  suitably  diluted,  and  the  whole  is  allowed  to  stand  until  the 
tannin  has  all  passed  into  the  hide.    The  liquid  is  then  fib 

1  Coffee  beans  and  tea  leaves  contain  peculiar  tannirs, 
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and  *  metro  red  volume,  corresponding  to  exactly  the  quantity  of 
extract  used  for  the  assay,  toated  with  permanganate.  The  volume 
of  reagent  used  this  time  is  deducted  from  that  used  in  the  assay 
as  a  correction.  Prom  tho  net  permanganate  the  woight  of  pure 
gallotannic  ftcid  which  it  would  oxidize  is  calculated  on  the  basis 
or  standard  experiments,  and  from  this  weight  the  "  percentage  of 
tannin  is  deduced.  The  method  is  purely  empirical,  and  the 
results  are  of  no  value  unless  obtained  according  to  a  rigorously 
prescribed  mode  of  procedure.  Of  individual  tannins  that  of  the 
gall-nuta,  known  as  gallvtannie  add,  is  best  known.  Por  its  pre- 
paration (according  to  Pelouxe)  powdered  gall-nuts  are  placed  in 
nn  apparatus  for  extraction  "by  displacement,"  and  in  it  soaked 
in  a  mixture  of  0  part*  of  ether  aud  1  part  of  water  for  twenty-four 
hours.  The  liquid  is  then  allowed  to  draiu  off,  and  the  residue 
washed  with  aqueous  eth 


sr.  The  liquid  on  standing  separates 
into  two  layers,— «,  lower  heavy  layer,  which  contains  the  tannin, 
and  an  upper  more  purely  ethereal  layer,  which  contains  gallic  acid 
and  other  impurities.  The  lower  layer  is  drawn  off,  washed  once 
or  twice  with  ether,  and  then  evaporated  to  dryness  at  a  gentle 
heat  j  the  tannin  remains  as  a  porous  friable  mass  of  a  slightly 
greyish-yellow  colour    This  is  the  tannin  of  the  pharmaceutist. 

Such  tannin  is  not  by  any  m*ans  an  absolutely  unitary  substance. 
Its  solution,  if  allowed  to  stand  in  the  presence  of  »  ferment  whieh 
is  naturally  present  in  gall-nut  extract,  or  more  readily  if  boiled 
with  sulphuric  acid,  yields  ft  Urge  proportion  of  gailie  acid,  which 
is  easily  obtained  in  pure  crystals.  According  to  Strecker,  glucose 
is  formed  at  the  same  tune,  whence  he  viewedtannin  as  a  gluooside 
(see  Sugar).  But  this  is  now  recognized  as  a  mistake,  since  Hugo 
Schiff  showed  that  purt  tannin  is  only  digallio  acid,  CMH.0O,~ 
2CUH.O,  (gallic  acid)  minus  1H,0.  Pure  tannin,  according  to 
Schiff,  can  oe  obtained  by  dehydrating  pure  gallic  acid  by  means 
of  chloride  of  acetyl  The  tannin  of  the  Chinese  gall-nuts  seems 
to  be  identical  with  gallotannic  acid. 

Qutrntannie  Acid.— The  tannin  of  oak  bark  is  certainly  different 
from  gallotannic  acid,  because  it  yields  no  gallic  acid  when  boiled 
with  dilute  vitriol.  Kttl  (Jahrnb.  ilber  die  Forttchr.  der  CKemit 
for  1840,  p.  898)  prepares  it  by  extracting  the  powdered  bark  with 
dilute  alcohol  at  •  gentle  heat,  adding  ordinary  ether  to  the  alcoholic 
extract,  and  shaking  ont  the  tannin  with  acetic  ether.  The  acetio 
ether  extract  is  distilled  to  recover  the  solvent,  the  residue  filtered, 
and  the  filtrate  evaporated  to  dryness  to  obtain  the  pure  (?)  tannin 
as  a  reddish-white  powder  of  the  composition  C„H„0,.  At  130- 
140*  C.  it  loses  water  and  forms  phlobapfun,  CmHm017,  ft  brown, 
solid  insoluble  in  water  bat  soluble  in  solution  of  the  tannin. 
Querci  tannic  acid  forms  quite  •  aeries  of  such  anhydrides: 
CMUwO,r;  UmHmO,,;  CmH^O,,  ;  CmHmOI4.  Some,  if  not  all,  of 
these  are  contained  in  aqueous  oak-bark  extract,  and  they  play  an 
important  part  in  its  application  for  tanning.  According  to  Etti, 
qnercitanmc  acid  is  a  trimethyl  substitution -product  of  digallic 
acid,  a^.O,  minus  3H  plus  3CH,-C1TH,,Or 

Besides  these  two  tannine,  those  of  coffee  and  cachou  are  the 
only  ones  which  have  been  obtained  in  a  relatively  definite  form. 

TANNING.   See  Leather. 

TANTALUM.  A  rare  element  closely  allied  to 
Niobium.    See  vol  xviL  p.  513. 

TANTALUS,  a  hero  of  ancient  Greek  myth  and 
legend.  He  was  a  son  of  Zeus  and  Plato  ("Wealth"), 
and  became  the  father  of  Pelops,  Proteus,  and  Niobe.  He 
dwelt  in  splendour  on  Mount  Sipylus  near  Smyrna,  and 
was  admitted  to  tho  table  of  the  gods  themselves.  But 
ho  abused  the  divine  favour  by  revealing  to  mankind  the 
secrets  he  had  learned  in  heaven,  or  by  killing  his  son 
Pelops  and  serving  him  up  to  the  gods  at  table.  Another 
story  was  that  he  stole  nectar  and  ambrosia  from  heaven 
and  gave  them  to  men.  According  to  others,  Pandareus 
stole  a  golden  dog  which  guarded  tho  temple  of  Zeus  in 
Crete,  and  gave  it  to  Tantalus  to  take  care  of.  But,  when 
Pandareus  demanded  the  dog  back,  Tantalus  denied  that 
he  had  received  it  Therefore  Zeus  turned  Pandareus  into 
a  stone,  and  flung  down  Tantalus  with  Mount  Sipylus  on 
the  top  of  him.  The  punishment  of  Tantalus  in  the  lower 
world  was  famoua  He  stood  up  to  his  neck  in  water, 
which  fled  from  him  when  he  tried,  to  drink  of  it  j  and 
over  his  head  hung  fruits  which  the  wind  wafted  away 
whenever  ho  tried  to  grasp  them.  From  this  myth  is 
derived  the  English  word  "  tantalize."  Another  story  is 
that  a  rock  hung  over  his  head  ready  to  fall  and  crush 
him.  The  tomb  of  Tantalus  on  Mount  Sipylus  was  pointed 
out  in  antiquity,  and  has  been  in  modern  times  identified 
by  Texier  with  tho  great  cairn  beneath  Old  Magnesia; 


but  Prof.  W.  M.  Ramsay  inclines  to  identify  it  with  a 
remarkable  rock-cut  tomb  beside  Magnesia  Tho  story  of 
Tantalus  contains  a  reminiscence  of  a  semi-Greek  kingdom 
which  had  its  seat  at  Sipylus,  the  oldest  and  holiest  city 
of  Lydia,  and  one  of  the  chief  birthplaces  of  early  Greek 
civilization.  Of  this  ancient  city  the  remains  are  still 
visible  on  the  northern  slope  of  Mount  Sipylus,  and  about 
4  miles  east  of  Magnesia.  They  consist  of  sepulchral 
mounds,  rock-cut  tombs,  and  a  small  acropolis  perched  on 
an  almost  inaccessible  crag  which  juts  out  from  the  nearly 
perpendicular  limestone  wall  of  Mount  Sipylus.  There 
was  a  tradition  in  antiquity  that  the  city  of  Tantalus  had 
been  swallowed  up  in  a  lake  on  the  mountain ;  but  the 
legend  may,  as  Prof.  W.  M.  Ramsay  thinks,  have  been 
suggested  by  the  vast  ravine  which  yawns  beneath  the 
acropolis.1  This  acropolis  is  too  small  ever  to  have  been 
the  seat  of  a  great  empire ;  rather,  like  Pessinus  and  other 
great  religious  centres  of  Asia  Minor,  it  may  have  been 
"the  seat  of  a  priestly  suzerainty  maintained  over  tho 
hiero-donloi  [sacred  slaves]  of  the  surrounding  district." 
Connected  as  the  city  was  on  the  one  hand  with  the  sea, 
and  on  tho  other  with  the  capital  of  the  ancient  kingdom 
of  Phrygia  by  means  of  the  "  royal  road,"  it  was  a  natural 
meeting-place  for  Greek  and  Oriental  culture.  A  com- 
parison of  the  art  of  Phrygia  with  the  early  art  of  Mycenae 
and  Olympia  has  fully  confirmed  the  legend  which 
nects  the  family  of  Tantalus  with  the  Peloponnesus. 

See  Pelops,  Phryoia,  and  a  paper  by  Prof.  W.  M.  '. 
Journal  of  HclUnic  Studitt,  iii.  p.  83  tq. 

TAOISM    See  Lao-t&ze. 

TAORMTNA  (Taurxmenivm),  now  an  unimportant  vil- 
lage of  about  3000  inhabitants,  is  magnificently  situated 
at  the  edge  of  a  precipitous  cliff  900  feet  high  on  the  east 
coast  of  Sicily,  about  32  miles  from  Messina  and  the  same 
from  Catania  The  original  city  was  founded  by  a  tribe 
of  Siculi  after  the  destruction  of  the  neighbouring  city  of 
Naxos  in  403  B.o.  by  Dionysius  of  Syracuse.  It  was  built 
on  the  hill  of  Taurus,  whence  came  the  name  TaupopsVtov 
(Diod.,  xiv.  58).  In  358  B.C.  the  city  was  increased  by 
the  settlement  of  the  exiled  survivors  from  Naxos,  which 
was  only  3  miles  distant ;  and  hence  Pliny  (II.  N.,  iii.  8) 
speaks  of  Naxos  as  having  been  the  original  name  of 
Tauromenium.  Owing  to  its  commanding  site,  the  city 
has  frequently  been  the  scene  of  important  struggles. 
When  with  the  rest  of  Sicily  it  passed  into  the  possession 
of  the  Romans,  it  shared  with  two  other  Sicilian  cities)  the 
privileges  of  a  "ci vitas  fcederata."  During  the  Servile 
War  (134-132  ao.)  Tauromenium  was  occupied  by  a 
body  of  rebel  slaves,  but  was  finally  taken  by  the  consul 
Rupilius,  and  the  whole  garrison  slaughtered.  In  36  b.c. 
it  was  one  of  Sextus  Pompey's  chief  strongholds  in  his  war 
with  Augustus,  who  after  his  victory  established  a  Roman 
colony  there.  Under  the  empire  it  was  a  flourishing  city, 
famed  for  its  wine  (Pliny,  H.  N.t  xiv.  6)  and  red  mullets 
(Juv.,  v.  93).  In  902  a,d.  it  was  taken  from  the  Byzan- 
tine emperor  by  the  Saracens,  who  called  the  place  Moexzia. 
In  1078  it  was  captured  by  the  Normans.  A  large 
number  of  ancient  remains  bear  witness  to  its  former 
importance.  Fine  autonomous  silver  coins  of  c  300  b.c. 
exist,  with  obv.  a  laureated  head  of  Apollo,  and  rev.  a 
tripod,  with  the  legend  TAYPOMENITAN,  and  a  magis- 
trate's initials  AI.  The  theatre  is,  next  to  that  at  Aspendus 
(Pamphylia),  the  best  preserved  in  existence.  It  is  Greek 
in  plan,  but  the  existing  structure  belongs  mostly  to  the 
Roman  period,  and  is  specially  remarkable  for  the  | 
tion  of  its  lofty  scena  wall,  and  two  large  <' 

It  is « 


form  entrance-porches  to  the  cavca. 


.  oxcavated  in  an 


1  Legends  of  submerged  cities  and  castles  are  common  in  different 
parts  of  Europe.  It  has  been  suggested  that  they  are  confused  recol- 
lections of  the  ancient  villages  built  on  piles  in  lakes  (Wood-Martin, 
La**  DvtUingi  qflrdand,  p.  88). 
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elevated  peak  of  rock,  and  commands  one  of  the  most 
magnificent  views  in  the  world,  with  Mount  Etna  in  the 
distance.  Remains  of  five  piscinas  and  a  large  bath, 
popularly  called  a  naumachia,  still  exist,  together  with 
remains  of  the  ancient  city  wall  and  that  of  the  arx. 

See  Serradifalco,  AntitJiUA  di  Sieilia,  Palermo,  1831-42,  voL  v. ; 
Hittorffand  Zanth,  ArchiUd^rt  Antiqu*  dt  la  SieiU,  Paris,  1870. 

TAPACULO,  the  name1  given  in  Chili  to  a  bird  of 
singular  appearance,— th<!  Pteroplochut  albicollU  of  ornitho- 
logy,— and,  throughout  this  series  of  articles  (Birds, 
vol.  iiL  p.  743 ;  Ornithology,  vol.  rviii.  p.  40,  tt  alibi), 
applied  in  an  extended  sense  to  its  allied  forms,  which  are 
now  found  to  constitute  a  small  Family,  Pteroptochidx, 


Tapeculo. 

belonging  to  the  Tracheophonous  division  of  Pattern,  and 
therefore  peculiar  to  South  America.  About  20  species, 
which  are  disposed  by  Mr  Sclater  (fbis,  1874,  pp.  189- 
206)  in  •8  genera,  are  believed  to  belong  to  this  group. 

The  species  of  tho  Family  first  nwdo  known  is  Seytaloput 
i/uiyrllanictu,  originally  described  in  1783  by  Latham  (Synojmt, 
■  r.  p.  484)  as  a  Warbler.  Eren  in  1836  Gould  not  unnaturally 
took  it  for  a  Wren,  when  establishing  the  gonns  to  which  it  ii 
now  referred  ;  but  some  ten  years  after  Johannes  Milller  found 
that  Seytalcpiu,  together  with  the  true  Tapaealo,  which  was  first 
described  by  KittliU  in  1830,  possessed  anatomical  characters  that 
removed  there  far  from  any  position  previously  assigned  to  them, 
and  determined  their  true  place  as  abort  given.  In  the  meanwh-le 
•  kindred  form,  Htjlada,  also  first  described  in  1830,  had  hr*n 
shewn  by  Eyton  to  have  some  very  exceptional  osteological  features, 
and  these  were  found  to  be  also  common  to  PttrcptocAiti  and 
Scytaiapug.  In  I860  Prof.  Cabanis  recognized  the  PUroptochidjs 
as  a  distinct  Family,  but  msd»  it  also  inclnJo  M'nura  (e/.  Lyri- 
di ad,  vol.  xv.  p.  115),  and  in  1874  Mr  Sclater  (n<  tupra)  thought 
that  Alrkhia  {ef.  Scbib  bird,  vol.  xxi.  j>.  654)  might  belong  here. 
It  was  Garrod  in  1876  and  1877  who  finally  divested  the  Family  of 
these  aliens,  but,  until  examples  of  some  of  the  other  genera  have 
been  anatomically  oxamined,  it  may  not  b«  safe  to  sav  that  they 
all  belong  to  the  PteroptocA idje. 

The  true  Tapaculo  (P.  albicollit)  has  a  general  resem- 
blance in  plumage  to  the  females  of  some  of  the  smaller 
Shrikes  (f.aniut),  and  to  a  cursory  observer  its  skin  might 

•  Of  Spanish  origin,  it  is  intended  aua  reproof  to  the  bird  for  the 
'.tameless  way  In  which,  by  erecting  Its  tall,  It  exposes  iU  hinder  parts. 
:t  has  been  sometimes  misspelt  "Tapaeolo,"  as  by  Mr  Darwin,  who 
rave  {Journal  of  Rtuare\ti,  chap.  xli. )  a  brief  but  entertaining  account 
of  the  habits  of  this  bird  and  lU  relative,  HylacU*  vuaapodiu*.  called 
bj  the  Ckilsaos  "  El  Turca," 
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pass  for  that  of  one ;  but  its  shortened  wings  and  powerful 
feet  would  on  closer  inspection  at  once  reveal  the  difference. 
In  life,  however,  its  appearance  must  be  wholly  unlike,  for 
it  rarely  flies,  hops  actively  on  the  ground  or  among 
bushes,  with  its  tail  erect  or  turned  towards  its  head,  and 
continually  utters  various  and  strange  notes, — some,  says 
Mr  Darwin,  are  "  like  the  cooing  of  doves,  others  like  the 
bubbling  of  water,  and  many  defy  all  similes."  The  "Turco," 
Hylaettt  mtgapodivs,  is  larger,  with  greatly  developed  feet 
and  claws,  but  is  very  similar  in  colour  and  habits.  Two 
more  species  of  HylaeUt  are  known,  and  one  other  of 
Pteroptochut,  all  of  which  are  peculiar  to  Chili  or  Patagonia. 
The  species  of  Scytalopxu  are  as  Bmall  as  Wrens,  mostly  of 
a  dark  colour,  and  inhabit  parts  of  Brazil  and  Colombia,  one 
of  them  occurring  so  far  northward  as  Bogota.-  (a.  v.) 
TAPESTRY.    See  Textiles. 

TAPE-WORMS,  or  Cestoda,  are  a  group  of  worms 
forming  one  of  the  three  main  divisions  of  the  PUity- 
hrlmintket,  the  other  two "  being  the  Turbellaria  (seo 
Planakians  and  Nemertines)  and  Trematcda  (see 
Tbem  a  tod  a).  They  have  been  defined  as  follows  -"Flat 
worms  withoat  mouth  or  alimentary  canal,  which  typically 
develop  by  alternation  of  generations,  by  budding  from  a 
generally  pear-shaped  nurse,  with  which  they  remain  united 
for  a  lengthened  period  as  a  ribbon-like  colony  or  '  strobile.' 
Tho  individual  joints  of  tho  colony,  i.e.,  the  sexual  animals 
or  '  proglottides,'  increase  in  size  and  maturity  as  thoy  are 
removed  farther  from  their  origin  by  the  intercalation  of 
new  buds,  but  are  not  distinguished  in  any  special  way. 
The  nurse,  however,  known  by  the  name  of  the  *  head' 
($colex)  is  provided  with  four  or  two  suckers,  and  usually 
with  curved  claw-like  hooks.  The  dorsal  and  ventral 
surfaces  of  tho  head  are  perfectly  identical,  so  that  the 
arrangement  of  the  hooks  presents  a  strikingly  radiate 
appearance.  By  means  of  this  apparatus  the  worms  fasten 
themselves  on  the  intestinal  membrane  of  their  hosts, 
which  (except  in  the  case  of  the  otherwise  peculiar 
ArchigeUs)  all  belong  to  the  Ytrttlrata  The  nurses 
develop  from  little  round  six-hooked  embryos  in  a  moro 
or  less  complicated  fashion  as  so-called  'bladder-worms.' 
Tho  latter  inhabit  very  diverse,  but  usually  parenchym- 
atous, organs  of  the  higher  and  lower  animals,  and  are 
thence  passively  transferred  to  tho  intcstino  of  their 
subsequent  host"  (Leuckart,  1,*  p.  270). 

Historical  Sketch.— -Certain  forms  of  Ccstodes  have 
been  known  from  time  immemorial.  The  hydatid  cyst  is 
alluded  to  by  early  medical  writers,  and  Aristotlo  speaks 
of  examining  the  tongue  of  pigs  to  ascertain  the  presence 
of  bladdor- worms.  By  this  author  and  Hippocrates  the 
Cestodes  and  other  flat  worms  are  spoken  of  as  iXp-ivOts 
irXareToi,  in  opposition  to  the  o-rpoyyvXat  or-  "  round 
worms  ";  the  word  Tsenia  (Gr.  raWa)  does  not  occur  in 
Greek  authors,  but  is  first  used  by  tho  Romans  (Pliny, 
//.  X.,  xi.  33).  In  the  treatises  of  the  Middle  Ages  the 
tape-worm  figured  as  Lumlritut  latus,  only  one  species 
being  recognized.  Felix  Plater  (23)  separated  Bothrio- 
etphalu*  from  tho  other  human  tape-worms,  and  Andry 
(24)  gave  it  the  namo  Tenia  a  ipine,  mistaking  the 
nodular  generative  organs  for  vertebra.  The  appellation 
Bothrioetphalvi  latus  dates  from  Bremser,  1819  (26).  Like 
other  Entoioa,  the  tape  worms  and  bladder-worms  were 
supposed  to  arise  by  spontaneous  generation;  it  was  found, 
however,  that  animal  forms  strikingly  like  the  £nto:o<i 
sometimes  lived  freely.  Pallas  (19),  seeing  that  the  eggs  of 
intestinal  worms  aro  expelled  from  the  animals  in  which 
they  live,  and  may  remain  for  some  time  unaltered  in 
water,  suggested  the  hypothesis  that  the  Entona  agree 
with  other  animals  in  originating  from  eggs  which  can  be 


•  These  figure  refer  to  the  blb.iogr.phy,  ^55^58. 
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carried  from  one  animal  to  another.  He  also  supposed 
that  they  reached  the  liver  and  other  internal  organs  by 
means  of  the  blood  stream.  Other  authorities  endeavoured 
to  explain  the  presence  of  Entotoa  by  supposing  that  they 
were  transmitted  from  parents  to  children.  Von  Siebold 
(26)  in  1838  discovered  the  six-hooked  embryos  of  T tenia, 
and  came  to  the  conclusion  that  they  could  only  pass  into 
the  fully-formed  animal  by  a  kind  of  metamorphosis.  The 
subject  was  fully  discussed  by  Eschricht  (27),  who  endea- 
voured to  prove  that  this  phenomenon  was  of  common 
occurrence  among  tbe  Entotoa.  Shortly  afterwards  ap- 
peared Steenstrup's  famous  work  upon  the  alternation  of 
generations  (28),  which  furnished  a  ready  explanation  of 
the  isolated  facts  till  then  observed  regarding  the  Cestodes. 
The  most  important  advances  in  modern  times  have  been 
due  to  the  introduction  of  helminthological  experiment  by 
Kuchenmeister,  by  means  of  which  tho  demonstration  has 
been  furnished  that  certain  bladder-worms  are  the  larval 
stages  of  particular  tape-worms.  The  first  of  these  ex- 
periments took  place  in  1851,  when  Kuchenmeister  fed  a 
dog  with  bladder-worms  from  the  rabbit,  and  a  cat  with 
specimens  from  the  mouse,  and  succeeded  in  rearing  tape- 
worms in  their  intestines  (29).  Similar  investigations  on 
different  species  have  been  made  by  Van  Beneden,  Leuckart, 
and  others.  Of  systematic  treatises  the  most  important 
are  those  of  Rudolphi  (33),  Diesing  (20),  and  Van  Beneden 
(13),  white  Von  Linstow,  in  addition  to  numerous  scat- 
tered papers  (30,  36),  has  given  us  an  invaluable  list  of 
hosts  with  their  respective  parasites  (21). 

Anatomy. 

Id  considering  the  anatomical  peculiarities  of  the  Crsloda  it  will 
be  convenient  to  describe  one  particular  species  and  afterwards  to 
indicate  the  chief  differences  presented  by  other  members  of  the 
proup.  For  this  purpose  Trnnia  taginata.  Gore  (7*.  mtdiecantllata, 
Kuchenmeister),  may  be  selected  as  a  type,  aa  it  baa  been  perhaps 
more  studied  than  any  other,  and  is  one  of  the  species  most 
commonly  found  in  man ;  for  further  details,  see  Sommer  (SI). 

Dimensions. — An  average  specimen  of  this  tape- worm  (fig.'  1,  A) 
will  measure  in  a  state  of  moderate  contraction  about  500  cm.,  and 
consist  of  nearly  1400  segments ;  of  those  which  immediately  follow 
Tie  head  more  than  2(0  will  be  found  within  a  length  of  5  cm. ; 
t.iey  gradually  widen  posteriorly,  until  the  widest,  which  are 
situated  about  half-way  down  the  chain,  have  a  breadth  of  14  mm. 
i.nd  a'lcngth  of  6  mm.;  whilst  the  terminal  segments  measure  G 
mm.  in  breadth  by  19  mm.  in  length. 

The  head  (fig.  1,  B)  is  spheroidal,  1  5  mm.  in  diameter,  and  bears 
on  its  lateral  surface  four  equidistant  suckers,  which  serve  for  the 
attachment  of  tho  whole  worm.  After  death  these  are  generally 
retracted,  but  during  life  they  can  be  protruded  and  moved  in  all 
directions.  They  are  •  special  development  of  the  musculature  of 
the  body-wall,  the  radial  fibres  being  the  most  conspicuous.  Tho 
Upe-worm  now  being  described  is  abnormal,  inasmuch  as  the  front 
of  its  head  is  not  provided  with  s  circlet  of  hooks ;  these  are  well 
teen,  however,  in  the  other  common  human  tape- worm  (Trnnia 
solium),  which  bears  a  double  ring  of  them,  situated  around  a 
button -shitped,  muscular  pad  (rostelhim)  which  forms  the  apex  of 
the  head  (f'g.  1,  C).  By  the  varying  contraction  of  the  separate 
jo  rts  of  this  v  'gan  tho  hooks  may  be  moved  in  different  direc- 
tions, and  when  th»  worm  is  attaching  itself  they  are  first 
extended  directly  fomards,  and  then  brought  bark  so  as  to  force 
the  rcstcllnin  into  the  tissues  of  the  host.  Each  hook  has  a  broad 
bifid  base,  to  which  the  muscles  are  attached,  supporting  a  long 
curved  point  In  TMnia  tajinala,  to  the  consideration  of  which 
we  now  return,  the  rostellum  is  quite  rudimentary,  and  has 
been  dewiibed  by  earlier  authors  as  a  fifth  sucker  or  even  as  a 
mouth;  it  is  interesting  to  note  that  during  its  incipient  stages  it 
biars  a  number  of  minute  spines  homologous  with  the  hooks  of 
other  species. '  The  head  contains  furthermore  the  anterior  portions 
r.f  the  nervous  and  excretory  systems.*  The  latter  of  these  consists 
of  an  annular  vessel  placed  immediately  below  the  rostellnm, 
from  which  four  canals,  corresponding  to  the  four  suckers,  pass 
backwards:  tuo  of  these  gradually  disappear,  leaving  two  which 
pursue  their  course  down  tho  proglottides,  in  connexion  with 
which  they  will  be  again  alluded  to,  and  open  at  the  hinder 
extremity  of  the  worm  by  a  common  pore.  The  nervous  system 
of  the  Cestodes  was  long  sought  in  vain:  although  some  early 
investigators  described  a  ganglion,  they  were  unable  to  give  any 
r-»i»factory  proof  of  its  existence,  this  having  been  first  furnished 
I    Schneider.    It  seems  generally  to  consist  of  a  centra]  ganglion 


lying  within  the  head,  from  which  two  cords  proceed  backwards; 
these  were  regarded  by  Sommer  and  Landois  as  part  of  the  ali- 


mentary system.  Niemiec  (6)  has  recently  given  a  detailed  account 
of  its  structure  in  several  different  species,  and  its  relations  have 
been  discussed  by  Lang  {J\. 

The  proglottides  arise  by 
neck  which  immediately 
from  each  other  by 


by  a  species  of  budding  In 
succeeds" 


the  head;  they  are 

at  first  so  shallow  and 


Fio.  1.— Anatomy  of  Tmnia  (from  Leactart).   A,  Portions  of  ........  . 

X  |.  B,  hc*d  of  the  asms  ;  x  S.  C,  head  of  T.  telivm.  sbowkng  the  crown  of 
hooks ;  x  77.  D,  a  segment  of  1*.  jayirtarn,  showing  the  generative  organs  : 
«.,  nervosa  system  ;  rr.,  longitudinal  excretory  tubes;  fr.,  transverse  vessel; 
fj:  f  nltsl  papilla;  </.,  cloaca:  r.j>..  c'n  us  pouch;  il.iu  deferens;  u„  testes ; 
v.,  vagina;  ee,  ap_,  ovarici;  alirll Kiting;  y  e.*  yolk  gland;  r.i., receptacuturn 
semlnke;  W.,  etenit ;  x  T.  E.  the  connexion  of  the  gene  retire  organs,  lettering? 
as  above:  ».•*.,  •  at ,  ovMaete ;  /.,  fertilliing  onal;  x  So.  V, dvisched  segrfisnt 
of  r.  wyiaaio, showing  rlpenlerns;x  X.  C. six-booked emt>ryo,hl»hly  ma^rilned. 

indistinct  that  it  is  impossible  to  say  with  certainty  where  the 
segmentation  really  begins.  The  proglottides  which  have  attained 
sexual  maturity  are  situated  some  30-40  cm.  from  the  head,  and 
measure  1  '6  mm.  in  length  by  6  mm.  in  breadth.  The  segments, 
like  the  head,  cousist  of  a  solid  msss  of  tissue  in  which  the  various 
organs  are  imbedded.  Like  the  Trematodes,  the  Cestodes  were  Ions; 
thought  to  have  no  body-cavity  or  calory,  and  honce  were  called 
"parenchymatous"  worms.  Recently,  however,  a  series  of  inter- 
cellular spaces  has  been  described  by  Fraipont  (8)  as  leading  into 
the  terminal  excretory  organs,  and  these  spaces  have  been  inter- 
preted both  by  himself  and  others  aa  the  bomologue  of  a  body- 
cavity,  although  this  opinion  has  not  been  allowed  to  puss 
unchallenged  (see  Pintner,  9|.  The  surface  of  the  body  is  covered 
by  s  thin  clear  homogeneous  cuticle,  which,  according  to  some 
authorities,  is  perforated  by  fine  closely-set  pores.  lhe  books 
which  have  been  described  above,  ss  well  as  the  small  spines  and 
bristles  found  in  certain  species,  are  developments  of  this  entitle. 
This  external  covering  cannot,  according  to  Leuckart  (i,  p.  289), 
be  regarded  as  homologous  with  the  cuticle  of  other  invertebrates, 
inasmuch  as  it  is  not  a  secretion  from  a  special  layer  of  subjacent 
cells,  but  is  "  the  structureless  limiting  membrane  of  the  connective) 
tissue  substance,  and  is  comparable  with  the  so-called  basement- 
membrane  found  in  the  other  flat-worms  ,  .  .  between  the  niusculsx 

'  It  is  to  be  observed,  however* 
found  universal  acceptance  (see 
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St>  udener,  10),  and  it  is  a  priori  improbable,  since  the  Cestvxir* 
tanoj  Trematodcs)  would  thus  form  an  exception  to  tlte  general  rule 
Ly  which  all  awiniala  arc  clad  with  an  epithelium  derived  fiom  the 
embryonic  ectoderm.  The  subcuticular  layer  is  described  as  con- 
sisting of  lone  fusiform  cells  (probably  modified  connective-tissue 
cells)  disposed  perpendicularly  to  the  cuticle.  It  seenis  possible 
that  they  are  in  direct  connexion  with  the  transverse  muscles  of 
the  body.  The  matrix  of  the  Cestode  body  consists  of  connective 
tissue,  the  cells  composing  which  arc  seldom  prnvidod  with  a  dis- 
tinct inrmbraor,  and  sometimes  can  only  lie  separately  distinguished 
by  their  nuclei.  The  layer  of  muscles  (see  below)  separates  this 
matrix  into  a  central  and  a  cortical  portion.  Distributed  in  it.  and 
especially  in  its  cortical  portion,  are  nunieroua  calcareous  corpuscles, 
which  are  generally  spheroidal  in  form,  varying  up  to  0  01 9  mm. 
iu  diameter  and  concentrically  l.miinsted ;'  they  contain  a  largo 
amount  (often  20  per  cent.)  of  lime  mlta.  diffused  through  an 
organic  bisis,  lYom  which  the  salts  can  1*  removed  with  elTcrveicence 
by  the  action  of  acids.  These  corpuscles  have  been  variously  inter- 
preted by  the  older  anthors  as  eggs,  or  as  lymph  or  blood  corpuscle*, 
nut  the  only  theories  which  nave  been  seriously  maintained  in 
modern  times  are— (1)  that  they  are  skeletal  (Von  Siebold);  (2) 
th it  they  are  excretory  (Cla paretic,  Grieahach);  or  (3)  that  they  form 
a  reserve  storo  of  calcareous  material  to  be  used  either  in  counter- 
acting the  scid  digestive  juices  of  the  host  or  for  the  production  of 
c-s-sbclU  (l.cnekait,  1,  p.  233). 

The  musenlar  system  consists  of  three  sets  of  fibres— longitudinal, 
transverse,  ami  sagittal.  The  first  are  the  best  developed,  and 
run  down  the  inner  part  of  the  cortical  lajer  in  the  form  of  strong 
Uvnds  ;  the  second  set  lie  immediately  brlow  them  and  pass  across 
the  body  in  the  form  of  two  flat  muscular  plates,  which  converge 
towards  each  other  as  they  approach  the  margins  of  the  proglottis; 
the  sagittal  muscles  mn  primitively  straight  from  one  flat  surface 
of  the  IkxIv  to  the  other,  but  their  direction  is  much  modified  after 
the  growth  of  the  genital  oigans,  between  the  various  parts  of  which 
they  lie  as  isolated  bundles;  they  are  the  weakest  oi  all  the  acts. 
The  muscular  fibres  aro  non-striated,  and  when  they  are  fully  de- 
veloped no  nucleus  can  be  detected  in  them.  They  taper  towards 
the  extremities,  sometimes  branching  dichotomously,  and,  as  above 
mentioned,  a  connexion  has  been  asserted  to  bo  visiblo  between 
tl.rm  and  the  subcuticular  cells. 

The  excretory  system  in  the  proglottides  consists  of  two  or  four 
longitudinal  canals  which  lie  along  their  two  narrow  margins  (fig. 
1,  D,  ex .).  The  origin  of  these  in  the  head  has  been  already  noted, 
and  they  pass  continuously  down  the  whole  worm  until  they  open 
iato  a  vesicle  at  the  posterior  extremity  of  the  terminal  segment 
In  the  hinder  part  of  each  proglottis  they  arc  connected  by  a  trans- 
verse vessel  (rig.  1,  D,  </•.),  immediately  above  which  a  valve  is 
formed  by  a  duplicator*  of  the  wall,  so  that  it  is  impossible  to  inject 
the  excretory  *j~»tcrii  from  behind  whilst  fluid  can  be  readily  forced 
aloni;  it  from  before  backwards.  Frainout  has  drawn  a  distinction 
between  ascending  and  descending  canals.  Excretory  openings  have 
been  described  by  various  observers  in  the  anterior  portion  of  tho 
worm,  near  tho  snckcra  (Wagener,  11 :  Fraipont,  8 ;  Riehm,  12), 
and,  although  their  presence  is  denied  by  Pintoer  (9),  there  seems 
sufficient  evidence  to  show  that  they  are  more  generally  present  than 
wis  formerly  supposed.  A  ramifying  network  of  amalter  vessel* 
connected  with  the  main  trunks  just  described  is  found  in  the 


superficial  parenchyma,  and  this  in  its  turn  gives  oh*  still  finer 
capillaries  which  terminate  in  ciliated  funnels.  According  to 
Fraipont  these  open  into  the  intercellular  lacunas  which  are  the 
representatives  of  the  ccclom  (sec  above),  whilst  Pintner  maintains 
that  tho  terminal  funnels  are  completely  closed,  and  aro  to  Lo 
regarded  is  unicellular  glands.  The  suhjert,  however,  is  one  of 
extreme  difficulty  and  demands  further  investigation.  It  is  worthy 
of  notice  tint  each  of  the  three  systems  of  canals  above  described 
maintain*  its  nioper  diameter  throughout,  and  that  no  intermediate 
size*  can  be  found.  The  "plasmatic  vascular  system"  described 
by  Sommer  and  Landoia,  and  regarded  by  them  as  part  of  tho 
alimentary  system,  consists  partly  of  some  of  these  delicate  canals 
and  partly  of  the  two  cords  of  the  nervous  system.  The  main 
canala  open  posteriorly  into  a  pulsatile  vesicle,  at  the  end  of  the 
last  proglottis  ;  when,  however,  somo  of  thcao  havo  been  cast  olf 
the  opening  may  be  either  by  a  shortened  transverse  vesicle,  as 
Lcuckart  (ll  maintains  to  be  the  ca.se  in  the  r.reseut  species,  or  by 
separate  openings,  one  for  each  canal. 

The  reproductive  organa  are  serially  repeated  in  the  proglottides, 
each  of  which  contains  a  complete  Bet  of  male  and  female  organa 
(fig.  1,  D).  The  wale  organs  may  be  discussed  first  The  testes 
(/..£.)  are  very  numerous  and  scattered  throughout  the  greater  part 
of  the  proglottis;  they  are  round  vesicles  (0  IS  mm.  in  diameter) 
containing  spermatozoa,  and  attached  like  berrie*  to  the  terminal 
ramifications  of  the  vas  deferens  (r.rf.);  these  gradually  unite,  form- 
ing larger  and  larger  branches  until  they  reach  the  main  canal, 
which  runs  in  a  aeries  of  coils  transversely  half  way  across  the 
joint  a  little  behind  its  middle,  and  enda  in  a  common  cloaca 
Ul. ),  which  receives  both  the  male  and  female  organs,  and  is  con- 
1  with  the  outer  world  by  the  porua  genitalia.    Tho  outer  por- 


tion of  tho  v&a  has  a  thickened  muscular  wall,  and  this  part  of  it  is 
capable  of  extrusion  aud  retraction,  thus  forming  the  male  intro- 
niittent  organ  or  "cirrus"  {e.p. ).  The  cuticle  which  lines  nil  the 
distal  portion  of  the  vas  deferens  is  here  thin  and  delicate  and 
armed  with  a  series  of  minute  spines,  which  are  directed  baokwauls 
{Echrnrtb«thriuni)  The  cirrua  in  the  present  species  ia  very 
short,  but  in  other  forms  its  length  is  sometimes  considerable. 
The  protrusion  is  effected  by  circular  muscles  placed  around  the  end 
of  the  vas  deferens,  while  the  retraction  ia  brought  about  by  t|<ecial 
longitudinal  fibres,  lying  along  the  walls  of  the  evaginable  portion. 

The  female  organs  may  be  most  conveniently  studied  by  tracing 
them  inwards  from  the  cloaca.  The  vagina  {v  )  opens  immediately 
posterior  to  the  vas  deferens,  and  like  it  is  lined  by  a  continuation 
of  the  external  cuticle.  Alter  passing  about  half  way  across  the 
segment  it  bends  backwards  and  terminates  in  a  small  cyst,  the 
receptaculum  serainis  (fig.  1,  E,  r.s.);  this  receives  and  stores  up 
the  mate  fertilizing  elements,  retaining  them  until  the  ova  are  ripe. 
From  its  posterior  extremity  there  passes  a  thin-walled  canal,  wiJcr 
than  the  vagina  (/.),  which  serves  to  convey  the  spermatozoa  to 
the  ova,  and  hence  ia  termed  the  "fertilizing canal " ( Befnichtunga- 
canal  of  German  authors).  It  unites  with  the  common  oviduct,  a 
tubo  formed  by  the  union  of  the  two  oviducts  (o.d.),  and  tho  two 
together  pass  backwards  into  a  spherical  glandular  structure,  called 
Irom  its  discoverer  •' Mehlis'a  body"  or  the  shell  gland  (fig.  1,  D 
and  E,  *A.<7 .).  Within  this  apparatus  it  receives  the  duct  of  the 
yolk  gland'  (y.jr.),  and  then  passes  directly  forwards  to  open  into 
the  uterus.    The  ovaries  (of.)  are  two  in  number,  situated  one  on 


each  side  of  the  middle  line  of  the  body;  they  are  fall-shaped, 
and  consist  of  a  aystem  of  blind  tubules  situated  on  a  branched 
efferent  duct.  The  cells  of  the  ovary  (primitive  eggs)  havo  a  sharp 
contour  and  a  large  nucleus;  the  yolk-gland  (y.g.)  is  very  similar 
to  the  ovaries,  behind  and  between  which  it  is  situated,  but  i» 
distinguished  by  various  histological  details  (it  is  called  "ovary" 
by  Moniez).  The  shell-gland,  formerly  regarded  as  the  ovary, 
consists  of  closely  compressed  nucleated  cells,  and  is  provided 
with  small  thin  ducts  opening  into  the  narrow  internal  cavity 
of  the  organ.  The  uterus  («/.),  in  its  early  stag;  of  development, 
is  a  long  straight  tube,  lying  almost  in  the  longitudinal  axis 
of  tho  proglottis,  and  receiving  posteriorly  the  oviduct  after  it 
emerges  fiom  the  shell  gland  (fig.  1,  E,  ut.).  From  what  has  been 
said  it  will  appear  that  the  ova  on  their  way  down  tho  common 
oviduct  are  impregnated  as  they  pass  the  end  of  the  fertilizing  canal, 
and  then  receive  in  succession,  first  their  supply  of  food-yolk  and 
their  shell,  during  their  sojourn  in  Mvhlis's  body,  after  which  they 
go  forwards  into  the  uterus,  where  they  undergo  the  first  stages  of 
their  development  The  nteius  assumes  a  very  different  shspe  as 
it  becomes  distended  with  eggs,  which  are  far  too  numerous  to  be 
contained  in  a  simple  straight  tube ;  small  protuberances  arise  from' 
its  walls,  growing  rapidly  and  bifurcating  here  and  there,  go.  na 
to  produce  the  complicated  branched  appearance  seen  in  fig.  1,  F. 
As  the  nterus  grows,  the  male,  and  later  the  female,  genitalia 
degenerate  and  disappear,  and  in  the  proglottides  which  aro  ready 
to  m  liberated  the  only  organ  visible  is  the  distended  uterus.  One 
of  the  most  characteristic  peculiarities  in  the  sexual  system  just  de- 
scribed is  that  there  is  no  passage  by  which  the  ripe  epgs  can  mako 
their  exit  from  the  proglottis;  these  are  therefore  extruded  only 
on  iU  rupture;  a  very  different  statu  of  things  obtains  in  the  genus 
Bothritx()>kahts  (see  below).  Self  impregnation  certainly  occurs, 
and  is  probably  the  rule ;  it  is  obvious  that  the  contrary  case  can 
only  happen  whete  two  individuals  lio  side  by  side  within  the 
same  host.  Furthermore,  tho  cirrus  has  been  i 
the  vagina  of  the  same  joint,  and  the  emission  i 
witnessed  (Leuckart,  1;  Van  Renedcn,  13,  p.  601). 

The  eggs  are  ovoid  or  spherical,  and  consist  of  the  germ  cell 
(nucleus  and  protoplasm)  with  an  albuminous  enveloping  substance, 
which  is  again  surrounded  by  a  thin  transparent  skin  Tho  shell 
frequently  presents  one  or  more  appendages,  probably  the  secretion 
of  the  shell-gland  drawn  out  fnto  threads.  The  structure  of  the 
egg  has  been  best  studied  in  TVrnin  rcn-ala  (Van  Beneden,  14), 
where  it  consists  of  a  delicate  shell  containing  o  germ-cell,  with  a 
quantity  of  secondary  yolk  ;  the  former  divide*  into  a  '"granular  " 
cell,  which  segments  no  further,  and  an  "  embryonic "  globe,  which 
again  divides  into  a  number  of  cells,  of  which  three  are  larger  and 
constitute  the  "albumiiiogenoiis  layer,"  whilst  the  remainder  are 
smaller  and  form  the  "embryonic  mass,"  and  secrete  a  delicate 
superficial  cuticle,  the  cell-limits  being  indistinct.  In  the  embry- 
onic mass  from  three  to  five  flattened  cells  form  a  ehitinogenous 
layer,  and  give  origin  to  a  superficial  homogeneous  coat,  a  shell 
of  radially  disposed  chitinoid  cylinders,  and  an  internal  faintly 
striated  lining,  whilst  the  remaining  cells  become  the  six-hooked 
embryo  or  proscolox,  a  superficial  layer  to  which  the  hooks  belong, 
and  a  central  mass  of  clearer  cells.  When  the  proscolex  is  mature 
the  original  egg-shell  and  the  albun  ' 
only  the  chitinoid  coats  remain. 

The  proglottides  are  cast  off  by  muscular  action ;  the  fibres  are  not 
continuous  between  the  successive  segments,  so  that  these  are  con- 
nected merely  bysoft  connective  lias  ire,  which  readily  gives  way:  the 
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ruptora  takes  place  through  the  transverse  vessel  above  described, 
and,  aa  the  hinder  margin  of  the  proglottis  contracts  forcibly  when 
the  next  one  has  left  it,  the  transverse  veesel  give*  rise  to  the  rounded 


Lift- History  and  Development. 

The  aix-hooVed  embryo  (fig.  1,  G)  may  bo  conveyed  to  the  inter- 
mediate boat  in  several  way*,  but  the  commonest  ia  for  it  to  be  taken 
into  the  alimentary  canal  along  with  food  to  which  it  may  have 
adhered,  or  with  water  in  which  it  was  awimming ;  the  infection 
may  take  place  either  by  means  of  free  eggs  or  by  whole  proglot- 
tides. In  the  lattor  case  the  soft  tiasuea  are  first  digested  by  the 
gastric  juice  of  the  host,  and  in  either  case  the  egg-shell  ia  dissolved 
or  rendered  so  brittle  that  the  embryo  readily  escapes  by  the  move- 
ments of  its  hooks.  The  proscolex,  aftor  spending  a  longer  or 
shorter  time  free  in  the  stomach  or  intestine,  proceeds  to  perforate 
the  wall  of  these  organs  by  means  of  active  burrowing  motions. 


|  under  favourable  circumstances  (that  is,  within  the  intestine)  con* 
tinue  to  grow  after  being  detached  from  the  pareut  chain;  it  cannot 
be  said,  however,  that  the  evidence  upon  which  this  rests  is  quite 
incontrovertible.   Regarded  from  this  point  of  view  the  life-history 


Although  the  embryo  of  a  Tsenia  haa  only 


captured  in 


its  progress  through  the  wall  of  tho  alimentary  canal  (Raum,  15, 
p.  28),  there  can  be  no  doubt  that  this  is  the  route  by  which  it 
usually  proceeds,  and  that  its  next  locality  is  a  blood-vessel, 
probably  some  small  branch  of  the  portal  vein,  in  the  blood  of 
which  it  has  been  found  by  more  thau  one  observer.  This  would 
explain  the  frequency  with  which  tho  next  stage  is  found  in  the 
liver.  There  seems,  however,  reason  to  believe  that  many  embryos 
penetrate  the  intestinal  wall  completely  and  reach  the  body-cavity, 
in  which  they  cau  wander  freely.  When  the  six-hooked  embryo 
has  reached  its  resting-place,  which  iu  addition  to  the  liver  may 
be  lung,  muscles,  brain,  connective  tiasue,  or  eye,  it  at  ouco 
commences  its  further  development,  and  in  a  few  days  becomes 
visible  to  the  naked  eye.  Like  . any  other  foreign  body,  it  causes  a 
proliferation  of  cells,  which  iu  due  time  form  a  sheath  of  con- 
nective tissue,  with  a  cellular  lining,  and  smooth  like  a  serous 
cavity  within  ;  this  covering,  however,  is  not  found  wheu  tbe 
parasite  is  situated  iu  tho  brain  or  the  eye.  The  embryo  now 
grows  iu  size,  generally  bpcomiug  somewhat  elongated,  and  the 
hooks  drop  off.  Sometimes  they  can  be  found  lyiug  detached  in 
tho  connective-tissue  slieath.  Tho  central  cells  enlarge  and  become 
clear,  and  in  all  the  Txnia  thoy  liquefy,  forming  a  quantity  of 
fluid  which  fills  tho  centre  of  the  bladder-worm.  At  this  stage 
the  larva:  constitute  the  so-called  "measles"  of  beef  (that  of  pork 
being  due  to  Cysticercus  cellttfostc,  the  immature  stage  of  Tmnia 
iotium) ;  they  are  ovoid  vesicles  lying  between  the  muscle  fibres 
'  varying  in  longth  from  4  to  8  mm.  and  being  usually  about  3 
er  (tig.  2,  A).    At  a  point  oi 


i  small  thickening,  the  n 


or  rudituoiit  of  tho 


there  appears  a 

future  head  ;  this  is  soon  followed  by  an  invagination  of  the  cuticle 
(fig.  2,  H).  When  the  rudimentary  head  thus  formed  is  about  0'2 
mm.  in  length  (tho  bladder  being  l'S  mm.  in  diameter)  the  forma- 
tion of  muscles  in  its  walls  commences.  At  four  equidistant  )>oints 
near  the  bottom  of  tho  invagination  the  suckers  are  developed,  and 
at  the  lowest  ]>art  of  tho  cavity  the  rostellum  (and  the  double 
circlet  of  hooks  in  the  armed  species)  ia  formed.  Surrounding  tho 
hcad-rudimcnt  ou  that  surface  which  is  towards  the  cavity  of  the 
bladder  is  a  thin  layer,  known  as  the  "receptacle."  This  ia  best  seen 
in  Cystictrcva  cellulosx,  in  which  there  is  also  a  very  characteristic 
bend  or  kink  in  the  pedicle  of  invagination,  which  in  most  other 
bladder- worms  remains  straight  (see  fig.  2,  C).  The  rudiments  of 
the  vascular  system  of  the  bladder  have  already  appeared  before 
tho  formation  of  tbe  head,  and  now  they  extend  into  it  as  four 
longitudinal  vessels,  which  become  connected  at  the  bottom  of  the 
invagination  by  a  circular  vessel.  About  this  time,  too,  the  cal- 
careous corpuscles  above  described  make  their  appearance.  When 
tho  hooks  aud  suckers  are  fully  formed,  the  head  undergoes  a 
process  of  cvagiuation,  so  that  what  was  previously  a  hollow 
cavity  becomes  a  solid  eylindor,  and  the  hooka,  which  were  below 
the  suckers,  come  to  lie  above  them.  Mature  bladder-worms  vary 
iu  suo  from  Cystiurcus  /asciolaru,  the  size  of  a  pea,  to  Cysticereu* 
tenuicellis,  six  inches  or  more  in  length. 

The  development  into  the  adult  tape -worm  takes  place  only 
after  the  Cytfictrau  has  been  swallowed  by  the  permanent  or 
definitive  host.  The  course  of  this  metamorphosis  has  been  followed 
experimentally,  and  it  has  been  found  that  first  the  bladder  and 
next  the  neck  of  the  worm  are  dissolved  by  the  gastric  juice.  The 
head  only  is  left ;  iu  the  moist  warmth  of  the  intestine  its  sucker* 
and  rostellum  exhibit  very  lively  motions,  which  serve  to  bring 
about  its  atuchmont  to  tbe  intestinal  wall.  It  gradually  increases 
in  length,  and  the  formation  of  segments  speedily  commences. 

The  life  history  of  the  Cestodca  is  generally  summed  up  as  con- 
sisting of  three  different  forms:— (1)  the  proscolex,  or  six  hooked 
embryo,  which  gives  rise  to  the  bladder-worm  ;  (2)  the  scolex. 
which  develops  the  chain  or  atrobila  by  a  process  of  budding  ;  and 
(S)  the  proglottis,  or  sexual  animal,  which  produces  eggs.  Each  of 
these  three  forms  has  certain  claims  to  be  regarded  as  a  zoological 
"individual."  Van  Beneden  (13,  Ver$  Int., p.  261)  has  laid  great 
stress  upon  the  correspondence  between  a  Trematode  and  a  ripe 
, proglottis,  and  it  baa  been  since  pointed  out  Urn'  a 


ut  that  the  caatiiig-off  ol  these  sexual  segments  u  in 
comparable  to  the  detachment  of  the  hectocotylizcd 
halopod,  and  the  formation  of  new  joints  to  the  da- 
an  Oligochastous  worm  from  a  few  segments ;  further- 


Flo.  J. —Development  of  T^tua  (from  Leuckart).  A.  Cftlittrtvi  Soeu  In  beef: 
net.  else,  fi,  Invaglmttrd  licetl  of  e  CfHicmat  before  tbe  furmaUon  of  the 
•acken;  x  24.  C,  Inragluated  head  of  CftticirtHt  cillnloix,  ihuwtnc  the  bent 
Deck  end  receptacle  r;  x  30.  1).  itajrcs  1 1 1  the  development  of  the  brood - 
capsules  In  Echinococtuti  «,  the  thickening  of  tho  parenchyma  of  the  bladder: 
S,  anbaeqaenl  formaUon  of  a  eavllr  la  it;  c,  development  of  tho  suckers  ;  d,  a 
capsule  with  one  head  Inverted  Into  lis  cavity;  »,  a  capsule  »lih  two  headi ;  x  so. 

of  the  tape-worms  furnishes  an  admirable  instance  of  tho  alterna- 
tion of  generations.  Tho  individuality  of  the  proglottides,  however, 
although  maintained  by  authorities  so  eminent  ns  I.euckart,  is  by 
no  means  universally  accepted  ;  a  distinction  has  been  drawn  be- 
tween their  formation  and  true  budding  seen  in  'other  animal 
colonies,  such  as  the  Polyzoa;  and  Riehm,  in  a  recent  work  (12), 
has  pointed  out  that  the  caating-off  of  these  sexual  segment*  is  in 
some  respects  i 
arm  of  a  Cephalc 
velopment  of  i 

more,  certain  orgaus— for  example,  the  nervous  aud  excretory 
systems— are  continuous  throughout  the  wholo  chain,  aud  an 
isolated  proglottis  is  unablo  to  maintain  its  existence  for  more 
than  a  very  limited  period.  According  to  this  view,  alternation  ol 
generations  only  occurs  in  Ccstodes  in  forms  such  as  &rnitru-«, 
where  there  is  a  proliferation  of  heads  in  the  wall  of  the  bladder.' 

Tho  Cestode  larvnt  corresponding  to  the  stngo  which  Iras  just  been 
described  present  considerable  variations  both  in  form  and  struc- 
ture, and  upon  these  classifications  of  the  group  have  been  based, 
and  generic  names  have  been  given  to  the  different  forms ;  Yon  Lin- 
stow  (36)  has,  however,  pointed  out  the  undeairaMeness  of  this,  aa 
they  are  all  parts  of  the  life-history  of  one  genus,  Tmnia.  The  most 
recent  arrangement  ia  that  of  Villot  (16),  which  is  as  follows : — 

I.  The  caudal  bladder  arises  from  tho  proscolex  by  simple  growth 
and  structural  modification,  without  the  formation  ot  any  new 
parts.  A  larger  or  smaller  quantity  of  fluid  is  present,  and  also 
a  connective-tissue  sheath;  the  host  ia  a  vertebrate.  Cystictrcm 
(true  bladder-worms),  Pictteajttit,  Cotnurus,  fichinococnu. 

II.  The  caudal  bladder  arises  from  the  proscolex  by  budding,  that 
is,  by  the  formation  of  new  parts;  there  is  no  connective-tissue 
sheath,  and  the  host  is  an  invertebrate.  CystUtreoidti,  Leuckart. 
(a)  Caudal  bladder  formed  by  endogenous  budding;  tho  head  is 
surrounded,  not  only  by  the  body  of  the  worm  and  the  caudil 
bladder,  but  also  by  the  blaatogon  (proscolex).  Polyeercut  (from  tbe 
earthworm),  Mowkctcxis  (from  the  black  slug,  Arion).  (6)  Caudal 
bladder  formed  by  exogenous  budding;  the  head  is  only  surrounded 
by  the  body  of  the  worm  and  the  caudal  bladder.  Cercoeytti*  (from 
Tenebrio),  Stapkylocystu,  Urocystis,  Cryplocystis. 

Of  these  tho  most  important  are  the  first  group,  aud  regarding 
some  of  them  a  few  words  must  be  added.  In  the  great  majority 
of  species  only  one  tape-worm  head  is  produced,  and  such  bladder- 
worms  constituted  the  geuns  Cytlicercut  of  the  older  helmintho 
logists.  In  certain  cases,  however,  notably  in  the  worm  which 
produces  tho  "staggers"  of  sheep,  numerous  beads  are  formed  in 
the  wall  of  each  bladder  ;  such  larva*  formed  the  genus  Camurus, 
but  apart  from  their  polycephalous  condition  thero  are  no  structural 
peculiarities  calling  for  special  notice.  The  third  variety  of  bladder- 

1  At  the  moment  of  (ruin*  to  prou,  Ora»»MXj*»eAr^  toratUna,  1LU) 
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nm  {EcXinococau)  is  characterised  by  the  fact  that  the  Upo-worni 
hfitdi  are  sot  directly  developed  ia  the  well  of  the  bladder  itself, 
bat  from  "brood  capsules "  which  lie  in  numbers  on  the  inner  wall 
of  the  bladder. 

Development  of  tkt  Echinoeoceut.— The  smallest  bladder  yet  seen 
was  reared  by  Leuckart  in  the  pig,  and  consisted  of  a  minute  proto- 
plasmic mass  surrounded  by  a  structureless  cuticle.  This  cuticle 
thickens  by  deposition  of  new  layers  as  growth  proceeds,  and  the 
of  the  cuticle  is  one  of  the  characteristic  peculiarities  of 
xkchm,  another  being  the  absence  of  an  excretory  systvm. 
At  certain  points  in  ths  parenchyma  lining  the  cyst  small  warts 
art  noticed  (fig.  2,  D,  a),  which  enlarge  and  become  hollow ;  then  the 
cavity  enlarges  in  a  direction  opposite  to  the  point  of  origin,  and  at 
the  extremity  of  this  hollow  tuckers  and  hooks  are  formed  as  in  the 
case  of  Cystictrcu*  described  shore  (4,  c).  No  sooner  has  the  devel- 
opment of  the  first  of  these  reached  a  certain  degree  of  completeness 
than  others  are  formed  in  similsr  fashion.  The  first  psrt  of  the 
invagination  takes  piece,  by  which  the  future  head  comes  to  lie 
within  the  brood-capeule  and  the  'pedicle  is  no  longer  hollow  but 
solid  (e) ;  the  suckers  aud  hooks  are,  however,  still  invsginated, 
and  remain  to  for  a  considerable  period.  Seeing  that  the  interior 
of  the  brood  capsule  is  lined  with  cuticle,  it  corresponds  to  the 
outside  of  the  parent  cyst,  and  hence  is  probably  the  representative 
of  s  previous  invagination.  If  this  be  so  then  the  development  of 
EJunaeoeeui  would  be  quite  comparablo  with  that  of  Cytticercut, 
tb*  only  difference  being  that,  instead  of  ths  head  being  an  inva- 
git^tion  of  the  wall  of  the  cyst  itself,  it  is  a  secoudary  invagina- 
tion, the  primary  being  the  brood-capsule.  This  docs  not,  however, 
exhaust  the  peculiarities  of  the  Echinococcut ;  tho  form  just  de- 
scribed, with  a  simple  erst  and  brood-capsules,  is  common  iu 
cattle,  and  hence  goes  by  the  name  of  EchiruKtxxui  vcterinorum ; 
but  cases  are  frequent,  and  are  the  most  common  in  the  human 
•object,  in  which  the  cyst  contains  daughter-vesicles,  differing 
from  those  just  described  in  being  sterile— giving  rise  to  no  heads. 
These  daugnUr-bladdcrs  may  originate  in  three  different  ways  : 

(1)  from  little  granular  hesps,  which  ate  seen  between  the  different 
lsyers  of  the  cuticle,  and  which  are  probably  derived  primarily  from 
the  parenchymal  layer,— since  new  layers  of  cuticle  are  continually 
formed  internally,  these  hladdera  gradually  make  their  way  out- 

until  they  come  to  lie  externally  to  the  mother-vesicle 
cxogtua,  Kuhn  ;  E.  tcolteiparicm,  Eiicheumeister); 
(J)  from  brood-capsules ;  (3)  from  Echinococeus-\\t*A* ;  these  last 
two  modes  of  development  give  rise  to  vesicles,  which  are  withiu  the 
mother-vesicle,  and  produce  a  form  which  has  been  variously  called 
Eckinococcus  endogtna,  Kuhn,  E.  altrieivariem,  Kiichenmelster, 
and  E.  kydatidosui.  A  very  remarkable  form  is  Echinococcut 
tnultiUcularis,  which  consists  of  a  number  of  very  small  vesicles 
embedded  in  a  common  soft  stroma;  it  is  found  exclusively  iu 
man,  and  for  long  was  regarded  as  a  form  of  alveolar  cancer. 
The  mode  of  its  development  is  unknown  (for  further  information, 
see  Virchow,  17).  Compound  blsddrrs  occur  in  uisn  and  the  ox, 
whilst  other  ruminants,  swine,  and  inoukeya  ususlly  hsrbour  the 
simple  or  exogenous  forms.  The  organs  most  often  affected  are 
liver  and  lungs.  The  adult  tape-worm  ( T.  tchinococcus)  is  found 
in  the  intestine  of  the  dog,  jackal,  and  wolf,  occurring  in  consider- 
able numbers  between  the  villi.  Us  length  (fig.  3,  A)  is  at  most 
5  mm.  and  it  consists  of  only  three  or  four  segmenU ;  the  head  has 
tar  suckers  and  a  double  circlet  of  hooka. 

Pathological  Eject*. 

The  pathological  effects  of  Cestodes  fall  naturally  into 
two  categories— (1)  those  due  to  the  adult  worm,  and 

(2)  "those  due  to  the  larva  or  bladder  worms. 

(1)  Those  of  the  first  group  are  in  general  slight,  being 
confined  to.  the  abstraction  of  a  certain  amount  of  nutri- 
ment, and  to  a  more  or  less  acute  feeling  of  irritation, 
slimes  amounting  even  to  colic-like  pains,  in  the 
_JThere  have  indeed  been  many  authorities  who 
baTo"maiotained  that  they  were  beneficial ;  Jordens  went 
so  far  as  to  describe  them  as  the  good  angels  and  unfailing 
helpers: of  children,  and  Schimper  records  that  the  Abys- 
sinian* consider  that  they  prevent  constipation,  and  only 
regard  them  as  disadvantageous  when  they  grow  too  long. 
Notwithstanding  all  this,  however,  there  are  not  a  few 
cases  on  record  in  which  atrsemia  and  neurotic,  or  even 
mental,  diseases  have  been  caused  by  the  malnutrition 

and  irritation  which  they  occasion.1  

 — ^  

1  The  method  of  treatment  for  the  removal  of  these 'tape-worms 
from  the  human  body  consists  in  the  sdminiatration,  first  of  purgatives, 
end  Uaereaiter  of  on*  or  other  of  the  following  anthelmintics: — tur- 
pentine male  fern  {Latino.  Filix  tnn*),  pomegranate,  or  kousao.— ol 


(2)  The  effects  of  Cestode  larva  may  again  be  divided 
into  two  subdivisions,  (a)  That  due  to  the  invasion 
and  wandering  of  a  large  brood  of  six-hooked  embryos 
has  been  most  successfully  studied  in  cases  in  which 
animals  have  been  fed  for  experimental  purposes  with 
fragments  of  ripe  tape- worms ;  in  such  instances  a  train  of 
symptoms  baa  been  observed  to  which  the  name  "acute 
cestodic  tuberculosis  "  has  been  given.  It  is  characterized 
by  loss  of  appetite,  fatigue,  ruffling  of  the  hair,  and  fever ; 
on  post-mortem  examination  it  has  been  found  that  tho 
lymphatic  system  is  in  a  state  of  inflammation,  while  the 
muscles  present  the  appearance  which  has  already  been 
described.  (()  The  effects  of  formed  bladder-worms  may 
be  summed  up  as  dependent  upon  the  pressure  of  the 
growing  cyst  and  the  consequent  absorption  of  the  sur- 
rounding tissues  of  the  host,  so  that  the  importance  of  the 
results  depends  almost  entirely  upon  the  organ  which  is 
affected.  Bladder-worms  in  the  brain  are,  of  course,  the 
most  frequently  fatal,  especially  when,  as  is  not  unfre- 
qucntly  the  case,  they  exert  pressure  upon  the  ganglia 
at  its  base.  Kiichenmeister  has  collected  a  considerable 
number  of  occurrences  of  cystic  worms  in  the  brain  ; 
among  these  sixteen  were  not  accompTnied  by  pathological 
symptoms  during  life ;  in  six  others  these  were  slight] 
twenty-four  were  cases  of  epilepsy,  six  of  cramp,  forty- 
two  of  paralysis,  and  twenty-three  of  mental  disturbances 
of^varying  intensity.  Cyttieerci  in  the  brain  vary  greatly 
inTsize  and  form  according  to  the  precise  situation  which 
"thesaoccupy  j  in  its  ventricles  they  have  been  found  as 
large  as  a  pigeon's  egg.  In  the  meshes  of  the  arachnoid 
the  bladder  sometimes  grows  into  a  remarkably  branched 
structure,  which,  has  been'called  Cysticernu  racemotu*  by 
Zenker  (3)._  Another  peculiar  form  from  the  same  organ 
has  been  described  by  Koberlc  (4) ;  it  is  characterized  by 
the  great  length  of  iu  head-process  (2  cm.),  which  is  coiled 
np  into  a  regular  spiral  of  sometimes  thrco  turns ,  it  has 
received  the  name  Cyiticercvs  lurbinattu,  though  its  specific 
distinctness  is  jJoubtfuL  The  occurrence  of  Cyttictrci  in 
the  eye  is  of  special  interest,  because  of  the  opportunity  it 
affords  of  observing,  by  means  ol  the  ophthalmoscope,  the 
development  of  the  worm  ia  its  natural  environment  It 
seems  generally  to  lie  at  first  below  the  retina,  and  is 
visible  as  a  bluish-white  sharply  defined  body;  subse- 
quently the  retina  is  destroyed  by  the.  pressure,  and  the 
worm  falls  forward  into  the  vitreous  body;  sometimes  the 
head  may  be  seen  protruding  first  through  the  oponing ; 
in  the  chambers  of  the  eye  the  Cysticerau  is  almost 
always  free,  that  is,  without  a  capsule,  and  swimming  in 
the  fluid,  so  that  its  form  and  motions  may  be  readily 
and  accurately  observed.  A  large  number  of  cases  of  this 
affection  have  been  recorded,  principally  by  Von  Graefe  in 
Berlin  (5)*  and  in  some  the  bladder  tas  been  successfully 
removed  by  operation. 

Tho  special  symptoms  of  the  Echinoeoccus  vary,  like 
those  of  other  bladder-worms,  with  its  situation  and  size  : 
when  it  grows  within  cavities  with  more  or  less  firm  limits 
compression  of  adjoining  vessels  and  glandular  passages 
often  results,  producing  cedema,  varicose  veins,  congestion 
of  various  organs,  or  even  dyspnoea,  if  the  jiarasite  occur 
in  the  thorax.  The  liver  is  its  most  frequent  scat,  and 
next  the  lung ;  but  there  is  scarcely  any  organ  of  the 
body  in  which  it  has  not  been  found,  even  the  bones  being 
sometimes  affected.  Since  she  expanding  cyst  grows  in 
the  direction  of  least  resistance,  it  has  a  tendency  to  pass 

which  the  first  two  are  the  most  reliable.  Turpentine  may  be  given 
in  half-ounce  doses  along  with  castor  oil,  or  made  up  into  an  emulsion 
with  yolk  of  egg  ;  while  the  mslo  fern  is  Usually  administered  in  the 
form  of  liquid  extract  (half  a  drachm  to  one  drachm).  Careful  search 
should  be  made  in  the  evacuation!  for  the  head  or  scolex,  without  the 
expulsion  of  which  there  is  no  certsiu  evidence  that  the  parasite  hsa 
been  reuio-ed  from  the  bod). 

Digitized  by  Google 


54 


TAPE-WORMS 


towards  the  surface  of  organs,  and  sometimes  &  cure  is 
effected  spontaneously  by  its  rupturing  into  the  alimentary 
canal  or  into  some  other  passage  leading  to  the  exterior. 
Cases  in  which  the  cyst  opens  into  the  blood-vessels  are 


ailoui  Forms  of  Tape-Worma 


Trnia  eehi, 


x  It  (from 
C.  EeMtotoihriitm 
X  about  I 


Leuckarl).  B,  ArrJWpeiri  iteboldi ;  X  60(from  Lcnckart). 
<»»«»!  x  10  (from  Van  Banedan).  D.  Car»o/>A»W««a  m 
<lrom  c.i i  u i  i. 

almost  always  suddehly  fatal.  When  the  Echincxoccut 
occurs  near  the  surface  of  the  body,  it  may  be  evacuated 
by  puncture  and  a  cure  effected  with  but  little  risk. 

Systematic  Arrangement  of  the  Cestoda. 
The  following  classification  of  the  Cestodes,  based  mainly  on  that 
of  Van  Bencden,  exhibits  the  presont  state  of  our  knowledge  of 
the  group  :— 

Class  Cestoda. 

Family  I.  Amphilinidm.— Body  oval,  flattened,  with  a  sticker 
at  the  anterior  extremity;  testes  vesicular,  vas  deferens 
opening  posteriorly;  ovary  (germarinm)  single,  yolk  glands 
double,  vagina  opening  near  the  vaa  deferens,  uterus  opening 
anteriorly;  embryo  ciliated  in  front  and  with  ten  nooks. 
Examples:  Amphitina,  Wagener  (see  below),  Amphiptythet, 
Wagoner. 

Family  II.  Caryophyllmidm. — Body  unsegmented,  flat,  extended  ; 
head  expanded,  bilobed,  and  without  hooks  ;  a  singlo  set  of 
sexual  organs  in  the  hinder  portion  ;  development  probably 
a  simplified  metamorphosis.  Example :  Caryophyllteui 
mutabilis,  from  the  intestine  of  Cyprinoid  fishes  (fig.  8,  D). 

Family  III.  Pseudophytlidm.—Hetid  provided  with  two  sucking 
groove* ;  proglottides  not  always  well  defined  ;  a  uterine 
aperture  always  present  in  addition  to  the  openings  of  the 
vas  deferens  and  vagina  ;  embryo  always  (?)  with  a  ciliated 
coat,  nnd  e^g-shell  with  an  operculum.  Examples  :  Bothrio. 
etphalw  (sec  below),  Trimnopharua  ( -  Trieuepidaria),  Soltno- 
phorus,  Schistocephalm,  Ligula,  Arehigclu,  and  perhaps 
DiUhiersia  (see  below). 

Family  IV.  Diphyllidm.—  Neck  and  two  suckers  armed  with 
hooks.  Example  :  Echinobolhrium,  two  species  known  from 
Selachians,  one  immature  from  a  mollusc  (fig.  3,  C). 

Family  V.  Ti  (rarhynchidm.—  Head  provided  with  four  suckers 
and  four  protractile  proboseides  armed  with  hooks ;  sexual 
openings  marginal.  Example  :  Tetrarhynchus  (see  below), 
about  forty  species  known,  many  only  described  from  im- 
mature form*. 

Family  VI.  TdraphyUidee.  —  Head  with  four  very  mobile  and 
distinct  anckers,  which  are  often  armed  with  hooks  or 
chitinous  rods  ;  body  segmented,  proglottides  cast  off  when 
mature  ;  texnal  openings  marginal. 
Subfamily  i.  Pkyllobothrinie.  —Suckers  without  hooks  or  spines. 
Examples :  Echeneibothrium,  I'hyllobothrium,  Anthoboth- 
rium,  a  few  species  of  each,  all  from  Elaamobranch  fishes. 
Subfamily  ii.  Phylloeanthiy-r.,—  Suckers  each  with  two  to  four 
hooka.  Examples  :  CallwMhrium,  Ottchobothrium,  Acan- 
Ihthothrium,  twu  ur  three  species  of  each  genus  known  from 


Family  VII.  7>rnW*.-Head  furniabed  with  four  tuckers  and 
often  with  a  single  or  double  circlet  of  hooks  ;  proglottid* 
well-defined  and  cast  off  when  mature  ;  i 
Example  :  Tenia  (tee  below). 


it  teems  advisable  to  add  a  few  details  regarding  some  of  tho 
forms  alluded  to  in  the  above  tynopsia. 

Amphilina  foliacea,  described  as  a  Trematode  by  Rudolphi,  is 
found  in  the  body-cavity  of  the  sturgeon.   A  number  of  unicellular 


gltnda  open  into  the  tuckor,  and  are  surrounded  by  the  mo 
of  that  organ ;  the  nervous  system  consists  of  two  ganglia,  wit!i 
a  commissure,  and  two  lateral  nerves  ;  the  male  organs  resemble 
those  of  Bothrixephalus,  the  female  those  of  the  Trcmatodes  ;  the 
family  it  generally  regarded  as  furnithing  a  connecting  link  be- 
tween the  Cestoda  and  Tranatoda  ;  tee  Salentky  (18)  and  Lang  (7;. 


Fio.  i.—BoihrioctjtHaHd*.  A.  A  torment  of  Bctkrltttpbalm  latut,  showing  '  e 
generative  organa  from  the  ventral  surface;  ex.,  excretory  Teasel*;  t,  eli..ii; 
r.f„  elmis  poach ;  *.of„  vas  deferens ;  u,  vaginal  opening ;  »  ,  vagina ;  i*  f., 
•hall-gland  ;  «f.,otldnct;  or.,  ovary ;  ».?.,  yolk -gland  ;  i  d,  induct ;  «(.,  utsi  u»; 
■.*>.,  uterine  opening;  tho  tcatea  are  not  vltlblc  from  thlarida;  X  ai.ifrum 
and  Laodoli).    B.  C.  marginal  and  laUral  vloars  of  tho  anterior  part  of 


r  njit  of 

B.cordatut,  allowing  the  cephalic  grooves;  x  4  (from  Ueckart).  D,  Ciliated 
embryo  of  A.  fa/iu  ;  x  SO  (from  Lcuckart). 

BotAriocephalus  latus  (32)  is  the  most  conspicuous  example  of  the 
family  Pseudophyllidm;  and  is,  moreover,  noteworthy  as  being  the 
largest  tape-worm  found  in  man  ;  its  length  often  reaches  8  to  9 
metres,  and  its  extreme  breadth  10  to  12  mm.  The  head  bean 
two  grooves,  which  correspond  in  position  with  the  flat  sides  of 
the  body.  There  are  two  (more  correctly  three)  genital  openings, 
which  are  situated,  not  on  the  margin  but  on  the  flat  tide  of  the 
body,  on  that  surface  which  it  usually  called  the  ventral.  The? 
most  anterior  of  these  is  the  male  aperture  (fig.  4,  A,  c. ),  and  im- 
mediately behind  it  it  that  of  the  vagina  [v.o. ),  so  close  that  on 
superficial  examination  the  two  often  teem  to  coincide.  Tbit  vagina: 
opening,  like  that  of  the  Taniadtr,  serves  for  tho  intromission  of 
the  penis  and  for  the  fertilization  of  tho  ova,  but  not  for  the  exit 
of  the  ripe  eggt;  thit  being  provided  for  by  a  special  aperture  at 
the  other  end  of  the  uterus  from  that  at  which  the  eggs  enter  it 
This  uterine  opening  (tl.o.)  is  situated  at  a  short  distance  behind 
the  other  two.  The  result  of  thit  arrangement  is  that  the  eggs  can 
bo  evacuated  without. any  injury  to  the  proglottis,  and  consequently 
their  discharge  commences  before  its  separation  from  the  parent 
worm  and  may  continue  for  a  long  period.  The  uterus  (ut.)  itself, 
owing  to  its  disposition  in  folded  coils,  wbeu  full  of  eggs,  presents 
an  irregular,  round,  lobular  appearance,  which  has  been  compared 
to  a  flower  or  heraldic  lily.  The  yolk -gland  (y.g.)  is  widely  dis- 
aominatcd  in  the  lateral  areas  of  the  segments,  and  iU  ducts  (y.d) 
form  a  aeries  of  branching  tubules,  first  described  by  Eschricht 
(27)  under  the,  name  "yellow  ducts."  The  excretory  organs  (car.) 
differ  from  tho?o  of  the  Tmniadm  in  that  tho  canals  exhibit  a  reticu- 
late arrangement.  Tho  embryo  (fig.  4,  D)  as  it  leaves  the  egg  is 
covered  with  a  ciliated  mantle,  which  corresponds  to  the  firm  egx- 
shell  and  aBsoc'atcd  membrane  of  the  cystic  tape-worms,  and  per- 
haps also  to  the  ciliated  envelope  of  certain  Trematode  larvie  (tre 
Tkematoda).  This  ciliated  organism  swimt  freely  about  in  the 
water,  but  after  a  time  the  six-hooked  proscolex  escapes  from  it. 
Tho  next  stage  in  its  life-history  is  not  yet  known,  but  it  has  been 
recently  shown  by  Braun  of  Dorpat  (33)  that  at  a  subsequent  sta^e 
it  inhabits  the  pike  and  burbot,  and  develops  into  tho  sexual  adult 
when  transferred  to  the  ilitestino  of  tho  human  subject  Tho 
geographical  distribution  of  Bothriocephalus  it  limited;  it  has  been 
recorded  with  certaintv  in  but  few  piaces  outside  Europe;  while 
within  that  contine»t  the  co«sU  of  the  Baltic  and  Switzerland  aro 
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Hi  pnacipal  localiiir*;  it  is  widely  distributed  in  Rusaia, 
btso  recorded  from  Polaud,  Denmark,  Germany,  a*  well  as  from 


BriUin,  though  it  is  poasib  lo  that  the  case*  occurring 
ja  ties*  Utter  countries  bsve  been  due  to  importation. 

Th*  genua  Ligvla  has  the  segmentation  obscure  or  indistinguish- 
able. About  six  specie*  are  known.  One  is  found  enespsuled  in  a 
monkey,  one  in  the  common  seal,  others  in  reptiles  and  teloosteana, 
Ankigctcs  tieboldi  ffig.  S,  B)  occurs  in  tlio  body-cavity  of  an 
Olicocbctona  worm  \Tubiftx  rivulorum) ;  It  is  about  3  mm.  long, 
sad  consist*  of  an  oral  body  (acolex),  to  which  is  attached  a  cylin- 
drical tail  (proscolex),  bearing  at  the  posterior  extremity  three 
pairs  of  books ;  both  these  parts  are  capable  of  motion.  The  scolex 
jiaa  eight  longitudinal  excretory  canals,  and  a  terminal  vesicle ; 
tbe  Tentrally  situated  genital  aperture  is  the  common  exit  of  the 
tu  deferens,  the  vagina,  and  a  uterus  *e|«rato  from  the  latter; 
tbe  development  is  direct,  and  it  attains  sexual  maturity  without 
a  change  of  host  Duthitrtia,  Perrier  (84),  contains  two  species, 
both  from  the  intestines  of  varanian  lizards.  The  genus  is 
characterized  by  the  presence  of  two  large  compressed  frilled 
suckers,  separated  by  a  septum  and  perforated  at  their  bases. 
The  proglottides  bare  three  genital  apertures  resembling  those  of 


Fw  & — Ttlrark yncJuu    A,  Oen'rJl  vie*  of  the  worm ;  x  4.    B,  bead  knowing 
Uw  tuckers,  probuectde*,  and  excretory  canilt ;  x  ii.   C,  portion  of  a  pro 
i  kbowln*  the  two  forme  of  hooks ;  htffMr  macnlAed.  (AU  from  Plainer.) 


The  genus  Tetrarhynehus  was,  a  few  years  ago,  made  the  subject 
of  an  elaborate  memoir  by  Pintucr  (9),  who  investigated  T.  longi- 
ttllis,  V.  Ben.  The  head,  in  which  its  most  striking  anatomical 
peculiarities  are  situated,  really  includes  both  the  head  and  neck 
of  previous  authors  (fig.  5,  A);  it  is  some  9  94  mm.  long,  but  only 
0'75  mm.  in  diameter,  and  bears  at  its  anterior  end  two  obliquely 
placed  oval  disks  (fig.  S,  B),  each  of  which  is  perforated  towards  the 
apex  by  two  round  holes  through  which  the  four  probosrides  pro- 
trade.  Each  of  these  disks,  moreover,  shows  traces  of  a  division 
into  two,  a  fact  which  indicate*  that  it  is  formed  by  the  fusion  of 
two  suckera  corresponding  to  those  commonly  found  in  tape-worms. 
The  flattening  in  thia  genus  seems  to  be  in  a  direction  at  right 
angles  to  that  in  which  it  usually  takes  place.  The  proboscides, 
which  are  the  most  characteristic  oriraus  of  the  gen  s,  are  four  in 
r,  and  protrude  from  or  can  be  retracted  into  the  anterior 
»of  the  bead.  Each  consists  of  three  parts:— (1)  the  toothed 
portion  ia  the  most  anterior;  it  is  shaped  like  a  long  narrow  glove- 
ringer,  like  which  it  is  invaginable;  on  its  externsl  surface  it 
bears  rows  of  hooks,  closely  sot  in  diagonal  lines  (fig.  5,  C);  there 
are  two  forms  of  these :  those  which  are  directed  outwards  arc 
large  triangular  hooks,  with  opii-es  pointing  backwards,  whilst 
those  situated  on  that  surface  of  the  proboscis  which  is  turned 
towards  the  other  proboscides  are  fine,  delicate,  and  curved; 
lwtween  the  hooks  are  fine  chitinous  hairs;  (2)  the  membranous 
sheath  is  firmly  attached  where  the  general  surface  of  the  body 
passes  ovor  into  the  toothed  portiou  around  the  orifice  of  the 
invagination  ;  it  consists  of  a  thick  homogeneous  transparent 
skin,  apparently  an  excretion  of  cells  lining  tho  cavity  of  the  pro- 
boscis ;  (3)  tho  muscular  portion  is  the  most  posterior  of  all,  and  is 
composed  of  six  layers,  remarkable  as  containing  striped  muscular 
fibres  ;  throughout  all  these  thrco  portions  of  the  proboscis  there 
extends  a  retractor  muscle.  The  action  of  these  various  structures 
is  not  thoroughly  understood,  but  it  is  probable  that  the  proboscis  is 
protruded  bv  the  action  of  the  last-named  muscular  sheath,  whilst 
it  it  retracted,  after  the  relaxation  cf  this,  partly  by  the  retractor 
tnusi-le  and  partly  by  the  pressure  of  the  surrounding  medium. 
The  family  Tm^iadm  is  usually  described  as  containing  only  the 


one  geuus  Tmnia,  but,  owing  to  the  number  and  variety  of  ita 
•pedes,  of  which  more  than  850  have  been  described,  it  has  been 


subdivided  into  group*,  regarded  by  different  authors  as  genera  or 
aubgeners.    The  subjoined  arrangenieul  is  mainly  that  of  Leuckart 
It  labours  under  the  disadvantage  that  its  chief  divisions  are  )*vd 
upon  the  bladder-worm  or  larval  stage,  which  ia  only  known  in 
the  case  of  comparatively  few  species. 
I  Cytlici  (cystic  tape- worms).—  Head  rarely  unarmed;  usually 
provided  with  a  rostellnm  and  with  one  or  wore  rows  of 
hooka  ;  proglottides  lougish  oval  when  mature  ;  uterus 
with  mediau  stem  and  biteral  brauches:  the  larva  has  a 
caudal  bladder  containing  fluid. 
I  CyUotmnia,  Leuckart  —The  head  arises  in  the  wall  of  the 
embryonic  bladder. 
a.  Tenia  taginata,  Uoze.  —  Without  hook*  (—  T.  medw- 
oanellnta,  Kucbeumeister, -genu*  Tmniaihgnchus, 
Weinland) 

ft.  Tmnia  tol.um,  Itndolphi-Head  with  a  double 

circlet  of  hooks. 
&  Tmnia  acanthotritu,  Weiu land. — Head  with  a  triple 
circlet  of  hooks  (—genus  Acautkotriat,  Weinland). 
2.  Echinoeocci/er,  Weinland.— The  heada  arise  in  * 
brood -capsules.    Tmnia  echinoooeeua,  V.  Siebold. 
1L  CytUndei  (ordinary  tape-worms). — The! 
caudal  bladder  containing  fluid.' 
1.  Jlyvunolepis,  Weinland.— Proboaci*  with  a  single  row  cf 
small  hooks.    Tmnia  nana,  V.  Siebold,  T.JUttopunclaia, 


for 


2.  Dipylidiutn,  Leuckart.— Head  with  several  rows  of  hook;, 
each  with  a  diacoidal  base;  a  right  and  left  set  of 
genital  organ*  in  each  joint,  the  nteius,  however,  bein^j 
single  and  common  to  the  two.  Tmnia  eueumeriua, 
KudoIphi(-T.  Miptica,  BaUch). 
Hamann  (2)  ha*  recently  proposed  a  new  genus,  Plytkophy,ct, 
r  Tmnia  lineata,  Goze,  which  is  defined  by  the  following 


Ox. 


ichod/  :tes  i 


characters:— <1)  the  porus genitalis  is  ou  the  surface  and  not  on  thu 
margin  of  the  joints  ;  (2)  the  vaginal  opening  is  anterior  to  that  of 
the  cirrus;  (8)  at  a  certain  period  the  uterus  is  convoluted  ;  (4) 
there  is  a  peculiar  shell-gland.  In  many  of  these  characters' the 
species  shows  a  resemblance  to  the  bcihrivcphnUdm. 

Occurrence  in  Man. — The  Ccstodes  which  iu  the  adult  state 
infest  man,  with  their  corresponding.  arvee  and  temporary  hosts, 
are  as  follows  :— 

Tmnia  taginata.  Cytlieercut  botis. 

T.  solium,  C.  eellulosm. 

T.  nana.  (I) 

T.  fia  topvneiala.  I  f) 

T.  madagatcarimiU.  (?) 

T.  cucumerina.  G  T  cneuuterinm,    TricJlodeda  cants. 

BotAriorrphalui  latu*.  Pike,  burbot. 

B.  eristatus.  (t) 

B.  eordatttt.  Fish(t) 

Other  species,  however,  inhabit  the  human  body  in  their  larval 
condition  ;  a  list  of  them,  with,  the  corresponding  adult  forms  and 
permanent  hosts,  is  subjoined  : — 

Cysticercu*  eellulosm.        Tmuia  lollutA.  Man. 

C.  acanthotriat.  T.  acanlhotrias  (incog.)  (f) 

C.  ''nuicollit.  T.  vinrginaia.  Cog,  wolf. 

Echinococcus.  T.  echinococcus.  Dog. 

Phylvytny. — There  can  be  no  doubt  that  the  Cestode*  and  Tre- 
matodes  are  intimately  related  and  have  sprung  from  a  common 
ancestor  ;  there  are  so  many  structural  peculiarities  in  which  they 
agree  (compare  Trematodk*),  and  they  are  connected  by  so  many 
intermediate  forms,  that  their  affinity  can  admit  of  no  doubt. 
According  to  Leuckart,  tho  original  ancestor  of  both  was  probably 
allied  to  the  Pianarians,  while  Huxley  (22,  pp.  213,  676)  points 
out  that  it  is  at  all  event*  posiil.de  thai  they  have  no 


with  free  forms  but  have  ah. ay*  been  anenterous,  and  iu  fact  are 
nothing  but "  gigantic  morula;,  so  to  speak,  which  have  never  passed 
through  the  gustrula  stage." 
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TAPIOCA  is  a  farinaceous  food  substanca  prepared 
from  cassava  starch,  the  product  of  the  large  tuberous 
roots  of  the  cassava  or  manioc  plant,  Manihot  vtiliuima 
(Jatropha  maHihot),  native  of  Brazil  (see  Cassava,  vol.  v. 
p.  182,  and  com  p.  Arrowroot,  vol.  ii.  p.  631,  fig.  6). 
Cassava  starch,  being  separated  from  the  fibrous  and  nitro- 
genous constituents  of  the  roots,  is  in  a  moist  condition 
spread  upon  iron  plates,  and  with  constant  stirring  exposed 
to  such  heat  as  causes  a  partial  rupture  of  the  starch 
granules,  which  agglomerate  into  irregular  pellets,  becoming 
hard  and  translucent  when  cooled.  In  this  partly  torrefied 
condition  the  starch  forms  the  tapioca  of  commerce,  a 
light,  pleasant,  and  digestible  food,  much  used  in  puddings 
and  as  a  thickener  for  soups.  The  French  prepare  an 
artificial  tapioca  from  potato  starch,  mixed  with  various 
vegetable  substances,  for  use  in  soups,  Ac,  which  is 
found  in  the  market  under  such  names  an  tapioca  Crecy, 
tapioca  Julienne,  4c,  according  to  the  dried  vegetables 
with  which  the  preparations  are  made. 

TAPIR.  .The  general  characters  of  the  animals  of  the" 
perissodactyle  or  odd-toed  section  of  the  hoofed  mammals 
ura  described  under  Mavmaua,  vol.  xv.  p.  427.  Jfhis 
oiice  numerous  group  is  at  present  represented  by  only 
three*  rather  isolated  families,  the  Horses,  Rhinoceroses, 
and  Tapirs.  _  The  last  of  these  have  retained  much  more 
of  the  original  characters  of  the  primitive  Ungulates  of  the  I 
Eocene  period  than  the  others,  and  have  indeed  remained 
practically  almost  unchanged  since  the  Miocene  period, 
while  almost  all  other  mammalian  forms  which  existed 
then  have  either  become  extinct  or  undergone  extensivo 
modification/ .  .The  tapirs  constitute.,  the  single  genus/ 
Top'rus,  of  the  family  Tapiridtc 

The  dentition  is  i  |,  e  \,  p  \,  m  f ;  total  42.  -  Of  the  upper 
incisors,  thd^first  and  second  sre  nearly  equal,  with  short,  broad 
crqwtu,"  rthe  third  is  large  and  conical,  considerably  larger  than 
the  truo  canine,  which  is  separated  from  it  by  sn  interval.  Lower 
incisors  diminishing  in  size  from  the  first  to  the  third ;  the  canine, 
which  is  in  contact  with  the  third  incisor,  large  and  conical,  working 
against  (and  behind)  the  canine-like  third  upper  incisor.  In  both 
jaws  there  is  a  long  -interspace  butween  tbe  canines  and  the  com- 
niencernentof  the  teeth  of  the  molar  series,  which  are  all  in  contact 
First  upper  premolar  with'a,fri»ngular  crown,  narrow  in  front 
owing  to  tho  absence  of  the* anterior  inner  cusp.  The  other  upper 
premolars  and  molars  all  formed  on  the  same  plan  and  of  nearly 
the  same  size,  with  four  roots  and  quadrate  crowns,  rather  wider 
transversely  than  from  before  backwards,  ouch  baring  four  cusps, 
connected  by  a  pair  of  transverse  ridges,  anterior  and  posterior. 
The  first  lower  premolar  compressed  in  front;  the  others  composed 
of  a  simple  pair  of  transverse  crests,  with  a  small  anterior  and 
posterior  ciagulef  ridge. 

Skull  elevated  and  compressed.  '  Orbit  end  temporal  fossa  widely 
continuous,  there  being  no  true  post-orbital  process  from  the  frontal 
bone.  Anterior  nana!  apertures  vcry_large,  end  extending  high 
on  ths  face  between  the  orbits;  nasal  bones  short,  elevated, 
triangular,  snd  pointel  in  frout  .Vertebras:  C  7,  D  18.  L  5,  8  6, 
C  about  12.  L'inbs  short  and  etout  Fore  feet  with  four  toes, 
having  distinct  hoots:  toe  first  is  absent,  ths  thirrj  the  longest, 
tho  second  and  fourth  nearly  equal,  the  fifth  ths  shortest  and 
Kcarcelv  reaching  the  ground  is  the  ordinary  standing  position. 
Hind  feet  with  the  typical  perissodactyle  arrangement  of  three 
toes,— the  middle  one  being  the  largest,  tbe  two  others  nearly  equal. 
Nose  and  upper  Hp  elongated  into  i  flexible,  mobile  snout  or  short 
proboscis,  near  the  end  of  which  the  nostrils  are  situated.  Eyes 
rather  small.  Ears  of  moderate  site,  ovate,  erect  Tail  very  short 
Skin  thick  snd  but  scantily  covered  with  hair. 

The  existing  species  of  tapir  may  be  grouped  into  two 
sections,  the  distinctive  characters  of  which  are  only 
recognizable  in  the  skeleton.    (A)  With  a  great  anterior 


prolongation  of  the  ossification  of  the^  nasal  septum 
(mesethmbid),  extending  in  the  adult  far  beyond  the  nasal 
bones,  and  supported  and  embraced  at  the  base  by  ascend- 
ing plates  from  the  maxills  (genus  Elasmoqnathu*,  Gill). 
Two  species,  both  from  Central  America,  Tapinu  bairdi 
and  T.  dowi.  The  former  is  found  in  Mexico,  Honduras, 
Nicaragua,   Costa  Rica,  and  Panama;  the  latter  in 


Gardens. 


Guatemala?  Nlraraguarand  Costa  Rica.  (B)  With  ossifica- 
tion of  the  septum  not  extending  farther  forward  than  the 
nasal  bones  {Tapirut  proper).  Three  species,  T.  indieu*, 
tho  largest  of  the  genus,  from  the  Malay  Peninsula  (as  far 
north'  as  Tavoy  and  Mergui),  Sumatra, "and  Borneo,  dis- 
tinguished by  its  peculiar  coloration,  the  head,  neck,  fore 
and  hind  limbs  being  glossy  black,  and  the^  intermediate 
part  of  the  bedy  white;  T.  amtricanvi*" \T.  ttrreitru,' 
Linn.),  the' common  tapir  oft  the  forests*  and  lowlands  of 
Brazil  and  Paraguay ;  and  T.  roulini,  the  Pinchaque  tapir 
of  the  high  regions  of  the  Andes.  'All  the  American 
species  are  of  a  nearly  uniform  dark  brown  or  blackish-' 
colour  when  adult;  but  it  is  a  curious  circumstance. that 
wbeniyouhg  (and  in  this  the  Malay  species  conforms- with 
the  others^ they  ere  conspicuously  marked  with  spots  and 
longitudinal  stripes  of  white  or  fajrn  colour  on  a  darker 
ground.' 

The  habits  of  all  the  kinds  of  tapirs  appear  to  bo  very 
similar.  T^ey  are  solitary,  nocturnal,  shy,  and  inoffensive, 
chiefly  frequenting  the.  depths  of  shady  forests  and  the 
neighbourhood  of  water,  to  which  they  frequently  resort 
for  the  purpose  of  bathing,  and  in  which  they  often  take 
refuge  when  pursued  *hey  feed  on  variouS^Vegetable 
substances,  as  shoots  of  trees  and  bushes,  buds,  and  leaves. 
They  are  hunted  by  the  natives  of  the  lands  in  which  they 
live  for  the  sake  of  their  hides  and  flesh. 

The  singular  fact  of  the  existence  of  V>  closely*  allied 
animals  as  the  Malayan  and  the  American  tapirs  4n  such 
distant  regions  of  the  earth  and  in  no  intervening  places 
is  accounted  for  by  what  is  known  of  the  geological  history 
of  the  race,  for,  if  we  may  judge  from  the  somewhat  scanty 
remains  which  have  been  preserved  to  our  times,  consisting 
chiefly  of  teeth,  the  tapirs  must  once  have  had  a^very  wide 
distribution.  There  is  no  proof  of , their  having  lived  in 
the  Eocone  epoch,  but  in  doposite  of 'Miocene  and  Pliocene 
date  remains  undistinguishable  .gelkrically^and  perhaps 
specifically  from  the  modern  tapirs  (though  named  T. 
pritcus,  T.  arvernentis,  dec.)  have  been 'found  in  France, 
Germany,  and  in  the  red  crag  of  Suffolk.    Tapirs  apcear, 
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however,  to  have  become  extinct  ia  Europe  before  the 
Pleistocene  period,  as  none  of  their  bones  or  teeth  hate 
been  found  in  any  of  the  caves  or  alluvial  deposits  in  which 
those  of  elephants,  rhinoceroses,  and  hippopotamuses  occur 
in  abundance ;  but  in  other  regions  their  distribution  at 
this  age  was  far  wider  than  at  present,  as  they  are  known 
to  have  extended  eastward  to  China  (T.  rintnnt,  Owen) 
and  westwards  over  the  greater  part  of  the  southern 
United  States  of  America,  from  South  Carolina  to  Cali- 
fornia. Lund  also  distinguished  two  species  or  varieties 
from  the  caves  of  Brazil.  Thus  we  have  no  difficulty  in 
tracing  the  common  origin  in  the  Miocene  tapirs  of  Europe 
of  the  now  widely  separated  American  and  Asiatic  species. 
It  is,  moreover,  interesting  to  observe  how  very  slight  an 
amount  of  variation  has  taken  place  in  forms  isolated 
during  such  an  enormous  period  of  time.        (w.  H.  f.) 

TAR  is  a  product  of  the  destructive  distillation  of 
organic  substances.  It  is  a  highly  complex  material,  vary- 
ing in  its  composition  according  to  the  nature  of  the 
body  from  which  it  is  distilled,— different  products,  more- 
over, being  obtained  according  to  the  temperature  at  which 
the  process  of  distillation  is  carried  on.  As  commercial 
products  there  are  two  principal  classes  of  tar  in  use — (1) 
wood  tar,  the  product  of  the  special  distillation  of  several 
varieties  of  wood,  and  (2)  coal  tar,  which  is  primarily  a 
bye-product  of  the  distillation  of  coal  for  the  manufacture 
of  illuminating  gas.  These  tars  are  intimately  related  to 
the  bitumen,  asphalt,  mineral  pitch,  and  petroleum  ob- 
tained in  very  many  localities  throughout  the  world. 

Wood  Tar. — Wood  tar,  known  also  as  Stockholm  and 
as  Archangel  tar,  is  principally  prepared  in  the  groat  pine 
forests  of  central  and  northern  Russia,  Finland,  and  Sweden. 
The  material  chiefly  employed  is  the  resinous  stools  and 
roots  of  the  Scotch  fir  (Pinus  tylvtttrit)  and  the  Siberian 
larch  (Larix  tibiriea),  with  other  less  common  fir-tree 
roots.  A  large  amount  of  tar  is  also  prepared  from  the 
roots  of  the  swamp  pine  (P.  -auMtralii)  in  North  and 
South  Carolina,  Georgia,  and  Alabama,  in  the  United 
States.  In  the  distillation  of  wood  a  series  of  products, 
including  gas,  tar,  pyroligneous  acid  and  wood  spirit,  and 
charcoal  may  be  obtained,  and  any  of  these  may  be  the 
primary  object  of  the  operation.  When  tar  is  the  sub- 
stance sought,  the  ancient  and  crude  method  of  working  is 
yet  largely  adopted  in  the  north  of  Europe.  The  wood  to 
be  treated  is  closely  piled  up  into  a  huge  conical  stack  or 
pile  on  an  elevated  platform,  the  sole  of  which  is  covered 
with  clay  and  tiles.  The  sole  slopes  inwards  from  every 
side  to  the  centre,  where  an  opening  communicates  with  a 
vaulted  cavity  under  the  elevated  platform.  The  pile  of 
wood  is  closely  covered  over  with  layers  of  turf  and  earth 
or  sand  to  a  depth  of  several  inches,  but  leaving  at  first 
near  the  bottom  numerous  apertures  for  the  admission  of 
air  to  promote  ignition.  The  pile  is  ignited  from  below, 
and  as  the  fire  spreads  through  the  heap  the  various 
apertures  are  closed  up  and  a  slow  smouldering  combus- 
tion goes  on  for  some  days  till,  by  the  sinking  of  the  pile, 
tho  top  of  the  stack  falls  in,  and  a  bright  flame  springs 
up  at  that  point.  About  ten  days  after  ignition  tar  first 
begins  to  flow,  and  it  is  at  once  collected  into  barrels. 
According  to  the  size  of  the  pile,  the  distillation  may 
continue  several  weeks,  the  tar  secured  amounting  to 
about  17 '5  per  cent,  of  the  wood  operated  on.  In  this 
method  several  valuable  products — the  gas,  tho  crude  pyro- 
ligneous add,  and  much  charcoal — are  lost  or  wasted;  and 
a  more  economical  process  of  treating  the  wood  in  closed 
stills  or  retorts  is  now  largely  used  in  Russia,  the  gas  evolved 
serving  as  fuel  under  the  retorts.  The  heavier  tar  pro- 
ducts of  the  distillation  collect  at  the  bottom  of  the  retort, 
whence  they  aro  carried  off  by  a  pipe  to  a  receiver ;  the 
volatile  portion  passes  off  at  the  upper  part  of  the  retort, 


and  is  separately  condensed,  the  lightest  portion  passing 
through  a  worm  condenser.  From  treatment  in  close 
retorts  resinous  roots  yield  from  16  to  20  per  cent,  of  tar, 
with  some  oil  of  turpentine  and  pyroligneous  acid. 

Wood  tar  is  a  semi-fluid  substance,  of  a  dark  brown  or 
black  colour,  with  a  strong  pungent  odour  and  a  sharp 
taste.  Owing  to  the  presence  of  acetic  (pyroligneous) 
acid,  which  is  a  collateral  product,  it  has  an  acid  reaction ; 
it  is  soluble  in  that  acid,  as  well  as  in  alcohol  and  the  fixed 
and  essential  oils,  Ac.  Tar  consists  essentially  of  a  mixture 
of  homologous  hydrocarbons,  and  by  redistillation  it  can  be 
fractionated  into  a-  series  of  bodies  having  fixed  boiling 
points.  Some  varieties  of  tar  have  a  granular  appear- 
ance, from  the  presence  of  minute  crystals  of  pyrocatechin, 
which  dissolve  and  disappear  on  heating  the  substance. 
Pyrocatechin  dissolves  freely  in  water,  and  to  it  the  tar 
water  (liqvor  yici»)  of  pharmacy  probably  owes  its  value. 

Crude  tar  from  retorts,  when  submitted  to  redistillation, 
gives  off  wood  spirit  (methyl-alcohol),  and  then  acetic 
(pyroligneous)  acid,  and  finally,  on  forcing  the  heat,  pitch 
oil  is  driven  off.  The  residuum  left  in  the  still  hardens 
into  a  solid  vitreous  mass,  which  forms  the  black  pitch  of 
commerce.  Tar  and  pitch  are  most  largely  used  as  pro- 
tective coatings  for  woodwork  and  other  materials  much 
exposed  to  water  and  the  weather.  Thus  tar  is  of  great 
value  in  connexion  with  shipbuilding  and  shipping  gene- 
rally. A  considerable  quantity  is  used  in  manufacturing 
tarred  ropes,  and  in  the  "  smearing  "  of  highland  sheep  to 
afford  a  protection  against  the  weather.  Pitch  also  is  tho 
basis  of  the  Berlin  black  or  Brunswick  black  used  for  coat- 
ing cast-iron  goods  and  for  "japanning"  preparations. 

Coal  Tar. — The  art  of  distilling  coal  for  the  production 
of  tar  was  discovered  and  patented  by  the  earl  of  Dun- 
donald  in  1787,  and  till  the  general  introduction  of  coal 
gas  some  amount  of  coal  was  yearly  distilled  in  Scotland 
for  the  production  of  coal  tar.  The  demand  for  the  sub- 
stance was  limited,  it  being  principally  used  for  coating 
iron  castings  and  smith  work,  for  making  an  inferior 
lamp  black,  and  as  a  source  of  a  solvent  oil.  With  the 
extensive  use  of  coal  gas  tho  necessity  for  this  separate 
distillation  ceased,  and  soon  tar  was  produced  in  the  manu- 
facture of  gas  in  quantities  that  could  not  be  disposed  of. 
It  was  burned  up  for  heating  gas-retorts ;  it  was  mixed 
with  coal  dust,  sawdust,  dec,  for  making  patent  fuel ; 
and  it  was  distilled  for  producing  a  series  of  hydrocarbon 
oils,  heavy  tar,  and  pitch;  but  it  was  only  after  tho  dis- 
covery and  introduction  of  "  tar-colours "  that  the  sub- 
stance came  for  some  time  to  be  really  valuable.  Since 
that  time  its  price  has  fluctuated  greatly;  and  in  tho 
United  Kingdom  alone  there  are  now  distilled  annually 
about  10,000,000  tons  of  coal  for  gas-making,  producing 
120,000,000  gallons  of  crude  tar, — a  quantity  greatly  in 
excess  of  the  ordinary  demand. 

If  wood  b«  distilled  slowly  at  low  temperatures,  the  gases  consist 
chiefly  of  carbonic  oxide  and  carbonic  acid,  mixed  with  only  very 
little  of  carburetted  hydrogens,  and  consequently  little  luminous 
on  combustion ;  the  watery  part  of  the  tar  includes  relatively  much 
of  methyl-alcohol,  acetone,  and  acetic  acid  ;  the  oily  part  of  the 
tar  (tar  proper)  has  a  certain  proximate  composition  characteristic 
of  this  mode  of  distillation.  Our  present  knowledge  in  regard  to 
this  last-named  point  is  very  incomplete :  of  definite  speaee  tho 
following  hare  been  discovered :  — 


1 


C.TJ,  OH  (trtioorm 

~,lOH. 


23  -4* 


i,  CrtKil,  (C.HVCHOOn. 
,()  Phlorn!,  (f,H,.OH)C,n, 

(4)  Fjrrocaiechk»,  (C.rt^OH)*,       of  three  Iseeoertdee. 
(»)  OiuUeoI.  C,H,  {  g£Hj>  methyl-ester  of  No.  4. 
<«)  Homc-prrecatechtae,  {C,H,(CH,)}(0H>,. 
(T)  Crewel,  {c,H,(CII,) }  °,£Hi.  methyl-ester  of  Jfo.  «. 

Genuine  creosote  consists  of  (1),  (2),  (5),  and  (7).  In  audition, 
there  aro  numberless  bodies  which  still  await  scientific  definition. 

If  the  distillation  of  wood  is  carried  out  at  i»  very  high  temt>ern- 
tore,— if,  for  instance,  the  wood  is  placed  in  a  relatively  large  retort 
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previously  brought  up  to  a  bngot  jal  heat  and  kept  at  such 
toi.perrJ.ure,  or  If  the  vnpours  produced  at  a  relatively  low  tempera- 
tare  »ru  i  ■3Red  through  intensely  heatod  .pipes  before  reaching  the 
condenser  (Potteukofer's  method  for  producing  illuminating  gas 
from  wood),  —the  gas  produced  contains  a  considerable  admixture 
of  luminiferous  hydrocarbons,  the  proportions  of  methyl-alcohol, 
acetone,  anoracctic  acid  get  leas,  and  the  tar  proper  assumes  more 
of  the  character  of  coal-ga*  tat  (see  below),  (similar  observations 
we  make  in  thp  case  of  coaL  About  1862  Wigan  cannel  coal  used 
to  be  distilled  industrially  at  low  temperatures  to  produce  "light 
oils."  Sehorlenimer  examined  ih?se  and  found  thereto  consist 
chiefly  of  "paraffins"  (see  P* hafpis)  from  C,H„  upwards.  A  j 
similar  result  is  obtained  wtt*i  ordinary  coal,  although  in  its  case  I 
the  "  benzols  "  aro  inor  largely  ieiawei.lcd.  If  we  distil  any  kind  | 
of  coal  at  high  temperatures— 1>  ,  in  f  He  way  customary  lor  illumin- 
ating-gas making— the  distiUabla  port  of  tho  tar  proper  consists 
chiefly  of  bonzeno,  C(U*  mid  h»ti:.3r.B-deri7ativee,  i  <.,  benzols 
C.H.  +  mCH,;  phenols,  C4II„0,  and  homologues,  (C«Hj,iiCH.)OH  ; 
amido-bodies,  C,H,NH,  (aniline),  and  homologues;  condensed 
benzols,  auch  as  naphthalene,  C|#H«—2C,H„  -  C,H4;  anthracene, 
CI4U,,-3C,H,-C4H,;  chryaene,CuTI11-  4C4lI,-C<H11,  Aa  The 
paraffins  then  become  an  altogether  subordinate  feature. 

A  great  and  meritorious  research  of  Berthelot's  has  thrown  con- 
siderable light  on  the  chemical  mechanism  of  dry  distillation.  As 
found  by  him,  even  tho  most  complex  of  the  substanc  %  named  are 
producible  by  the  interaction  upon  one  another  of  a  P.  w  bedies  of 
very  simple  constitution,  or  even  one  or  other  of  these  by  trm  mere 
action  of  a  high  temperature.  To  give  a  few  exainph*.  Marsh- 
gas,  CHV  when  passed  through  red-hot  tubes,  yields  olefines,  C,H4, 
C|Hg,  C4!f>,  Ac.,  with  elimination  of  hydrogen,  H,.  The  same 
CH^  if  subjected  to  a  sfkark-current  (i.f.,  local  application  of  intense 
heat),  yields  acetylene  and  hydrogen,  2CH4— CjHj  +  SH,,  and  tho 
acetylene  produced  passes  partly  into  benzene,  C4H,-3C,H.j. 
Ethylene,  C,1I4,  whon  passed  through  a  porcelain  tube  kept  at  a 
moderate  red  heat,  yields  benzene,  C4H„  Btyrolcuc  — phenyl- 
ethylene,  CJIj-C,!!,,  naphthalene,  C,0H,,  and  perhaps  also  its 
hydride,  C^H,,.  Aoetylcnc,  ft/a  potential  benzene,  and  ethylene 
ield  styivdenc  mid  hydrogen,  CaH4+-CJH4-C,H,.C,H,  +  H, ;  imd 
styjoleno  plus  ethylene  yields  hydrogen  and  naphthalene,  Cj,ll,. 

and,  so  to  hv, 


at  a  high  temperature  loses  hydrogen,  at 
doubles  up  into  di-phenyl,  C„tll(,;  and  this  latter,  when  heated  with 
ethylene,  yields  anthracene,  C14HI(„  and  hydrogen,  C„Hla  +  C,ll4- 
C,4I1,0  +  2H,.  Conversely,  hydrogen  may,  so  to  say,  turn  out  its 
equivalent  of  a  hydrocarbon ;  thus,  for  instance,  chryscae,  C„H„  + 
211-  yields  di-phenyl,  C„III0,  +  benzene,  C4Ha. 

ryrogenic  reactions  generally  are  reversible;  thus,  any  of  the 
following  three  equations  is  correct,  whether  we  read  it  from  the 
left  to  the  right  or  from  the  right  to  tho  left : — 

(1)  C,n4  (ethane),  st  s  red  heat  becomes  C,H(  +  H,. 
(J)  CllH„+C«l!,-C,,H1,+»Fl,. 

<»)  c11n14+sH,=sc,u4+c,n,. 
Henca  no  single  pyrogenic  reaction  goes  to  the  end  ;  if  it  doea  not, 
so  to  say,  check  ita  own  progress,  other  secondary  reactions  set  in 
nnd  do  so,  the  general  result  being  that  ultimately,  but  iu  genoral 
slowly,  a  state  of  dynamic  equilibrium  is'  attuined  in  which  a  set 
<  f  synthetic  reactions  on  tho  ono  hand  and  a  set  of  analytic 
reactions  on  the  other  compensate  one  another. 

Industrial  Working  of  Coal  Tar*— Coal  tar,  aa  it  comes  fronj 
the  gas-works,  is  used  for  a  variety  of  purposes,  such  as— (1)  for 
fuel,  tho  tar  being  made  into  a  spray  by  means  of  a  steam-iujecto". 
and  the  spray  kindled ;  (2)  for  the  preservation  of  building 
materials,  porous  stones,  anil  bricks,  Ac;  (3)  for  making  roofing- 
felt  (in  1868,  five-sixths  of  the  WOO  tons  of  tar  produced  at  tho 
Rcrliu  gas-works  was  thus  utilized  ;  tho  case,  however,  is  diffarcnt 
now)  ;  (4)  for  making  a  low  quality  of  lamp-black.  At  present, 
however,  most  of  the  tar  produced,  in  centres  of  industry  at  least, 
is  worked  up  by  distillation.  The  tar  a»  it  comes  from  tho  gas- 
works is  allowed  to  rest  in  a  "  pond"  until  tho  tar-water  (solution 
chiefly  or  ammonia  and  certain  ammonia  salts)  has  gone  to  the  topi 
The  tar  proper  is  then  pumped  into  a  large  wiought-iron  still  (of 
upright-cylinder  form  preferably)  and  therein  subjected  to  distilla- 
tion over  n  naked  fire.  A  necessary  preliminary,  however,  ii  the 
removal  of  the  unavoiilablc  remnant  of  water,  which  is  best  effected 
by  cautiously  heating  the  tar  in  the  still  so  as  to  render  it  more 
fluid  and  enable  the  water  to  rise  to  the  top  and  then  letting  tho 
nri|*r  stratum  rim  out  by  an  overflow  tap  at  the  side.  The  dis- 
tillation in  then  started.  It  involves  the  formation  of  two  sets  of 
volatile  products,  namely — (1)  combustible  gaBes  .including  sulphur- 
etted hydrogen  ami  bisulphide  of  carbon  vapour),  which  must  bo 
J;d  away  to  avoid  nuisance  and  danger  of  fire,  and  (2)  a  very 
coiuph-x'liquid  or  semi-liquid  distillate.  This  latter  is  collected 
in  su-ce.H.sivc  fraction*,  generally  in  this  uianuer  .--(1)  as  "first 
runnings,"  what  conies  over  at  temperatures  below  105"  to  110"  C. ; 
f2>  as  "light  oils,"  at  temperatures  between  110'  and  210'  C;  (3) 

„„"* carbolic  oil,"  at  temperatures  between  210*  to  240°  C. ;  (4)  as 
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"creosoto  oil."  at  temperatures  hctwpen  240*  to  170'  0.;  (6)  as 
anthracene  oil,  at  temperatures  above  270* 

lu  tho  earlier  i«>rt  of  the  "first  lunnings"  and  light-oil  period 
the  condenser  must  bo  kept  cold  ;  towards  the  end- it  must  be  kept 
warm  to  prevent  choking  by  solidified  naphthalene.  In  practice, 
the  operator  docs  not  go  entirely  by  tho  boiling  point,  hut  to  a 
great  extent  by  the  specific  gravity  of  the  distillate,  which,  in 
general,  increases  as  the  boiling  point  rises.  Aa  soon  as  a  drop  of 
the  last  runnings  floats  in  water  (exhibits  the  specific  gravity  1), 
the  "light  oil"  is  tupiwsed  to  be  over.  That  the  fractionation  is 
not  alwayB  and  everywhere  elfectcd  in  the  same  way  needs  hardly 
bj  said.  If  the  manufacture  of  catholic  acid  is  aimed  at,  it  is  best 
(according  to  Lunge)  to  select  tho  fraction  170*  to  230*  C  for  (his 
purpose.  Naphthalene  boil*  a*  high  as  217',  yet  a  deal  goes  into 
this  carbolic-acid  *  fraction.  As  soon  as  naphthalene  begin'  to 
crystallize  out  largely  <on  cooling  down  a  sample  of  distillate),  'he 
carbolic  acid  may  bo  presumed  to  bo  over.  What  follows  ne«t  is 
put  aside  as  creosote  oil,  until,  after  the  disappearance  of  the 
naphthalene,  a  new  solid  product,  namely,  anthracene,  txgms  to 
show  itself.  With  any  tar  that  contains  a  remnneiativc  pioi-oitnn 
of  anthracene,  the  anthracene  oil  is  the  most  valuable  of  the  pro- 
ducts, as  tho  raw  material  for  the  making  of  artificial  aliz-iritis. 

Supposing  tho  anthracene  to  have  been  extracted  ns  completely 
as  practicable,  tho  residue  in  the  still  consists  of  "hard  pttch, 
a  viscid  black  fluid  which  ou  cooling  freezes  into  a  fragile  solid. 
In  former  tint**  more  commonly  than  now  "soft  pitch"  used.  t_> 
be  produced  by  leaving  more  or  less  of  tho  anthracene  oil  aud  c.  n 
creosoto  oil  in  tho  still.  At  the  end  of  the  anthracene  stage  of  tlu 
distillation  it  is  sa  well,  if  not  necessary,  to  help  tho  very  high 
boiling  vapour  out  of  the  still  by  means  of  superheated  steam,  and 
to  keep  the  worm  at  100°  C.  to  prevent  choking.  At  a  German 
estahlUhmcnt  a  vacuum  is  used  with  great  advautagc-. 

We  como  now  to  explain  briefly  how  tho  several  fractions  aie 
worked  up. 

Tho  pitch  (which  wo  assume  to  bo  "hard  pitch  r)  must  be  run 
off  hot  through  a  tap  at  the  bottom  of  the  still  and  led  into  a  lqw- 
roofi.l  and  well  closed-in  "house,"  because  it  would  take  fno  in 
the-  open  air.  After  it  has  cooled  down  sufficiently  in  tho  "  house," 
tin-  pitch  is  run  into  pitch-holes  in  front  of  the  house  and  alluwcd 
to  freeze  there.  Tho  depth  of  pitch  in  a  hole  is  about  12  inches. 
Tho  solid  pitch  is  hacked  out  with  pickaxes  and  scut  into  com- 
merce. A  superior  apparatus  for  tho  recovery  of  the  pitch,  which 
precludes  all  danger  of  conflagration,  and  many  inconveniences  of 
the  ordinary  system,  has  lieen  devised  for  tho  Paris  gas-works  by 
Regnault.'  Luugo  found,  from  many  distillations,  that  tar  from 
tho  midland  counties  yields  about  55  per  cent  of  hard  pitch. 

Hard  pitch  is  used  chiefly  for  making  tho  following.  (1) 
A  •halt — The  pitch  is  fused  up — peihaps  in  the  still  which  pro- 
duo,  d  it — with  the  requisite  pro|mrtion  of  creosote  and  anthracene 
oil,  pi  ".  iously  freed  from  their  valuable  components.  Such  asphalt 
ia  for  atroetiiaving,  i.e.,  filling  up  the  spaces  between  the 

navin  Jtones,  aud,  in  admixture  with  sand  and  generally  moro  or 
les-i  of  natural  asphalt,  for  tho  making  of  footpaths  and  llooring3 
generally.  In  Germany  it  serves  for  tho  making  of  pipes  for  con- 
veying ueid  liquids  in  works  and  chemical  laboratories,  Ac  End- 
less l:.;mp-paper  is  soaked  in  liquefied  asphalt  and  wound  spirally 
arouud  an  iron  core,  previously  smeared  over  with  soft  soap,  in 
about  1O0  layers.  Tho  whole  is  then  exposed  to  strong  pressure 
while  Still  hot,  aud  is  separated  from  the  core  after  being  allowed 
to  cool.  Such  pipe*  suud  almost  any  kind  of  acid,  but  they  must 
not  be  used  for  hot  liquid*  (2)  Varnishes. — The  pitch  is  dissolved 
in  suitable  tar  oils, —  creosote  oil  for  a  lower  and  light  oil  for  a 
higher  quality.  (3)  Cote.—  In  former  times  more  frequently  than 
now  pitch  was  made  into  coke  by  transferring  it  to  a  special  flat 
still  aud  distilling  as  long  ns  any  volatile  products  caino  oil. 
Tho  coke  which  remains  is  a  very  pure  and  consequently  valnablo 
fuel.  (4)  Lamp  Jilact:  (as  a  last  resource,  if  no  other  mode  of 
utilization  is  practicable)^ — Tho  pitch  is  subjected  to  partial  com- 
bustion on  hot  iton  plates  and  the  smoke  conveyed  into  chamber! 
to  deimsit  its  carbon.    The  yield  is  shout  40  per  cent 

Anthracene  OiL—  The  oil  is  allowed  to  stand  cold  for  a  week 
or  so  until  the  anthracene  has  crystallized  out  as  completely  as 
possible.  Tho  mother-liquor  is  then  eliminated,  the  bulk  by 
mejns  of  a  filter  preas,  the  rest,  at  a  higher  than  tho  ordinary 
temperature,  by  hydraulic  pressure.  Tho  crude  product  includes 
far  more  thau  half  its  weight  of  impurities — phenanthrene,  paraffin, 
naphthalene,  Ac.  To  remove  these  as  far  as  possible,  the  crude 
anthtaccne  is  ground  tip  and  treated  with  t-  trohum  spirit  (boiling 
at  70*  to  100°  C.)  or  coal  tar  natditha  (120*  to  190"),  in  which  rr-d 
anthracene  is  relatively  insoluble.  The  insoluble  part  is  soparated 
by  filtering  arrangements  and  presses  (so  constructed  as  to  avoid 
danger  of  fire),  and  at  last  sublimed,  mote  with  tho  view  of  bring- 
ing it  into  a  customary  convenient  form  than  with  the  object  of 
.effecting  further  purification.  Such  final  anthracene  may  contain 
'  60  to  05  per  cent  of  pure  subxtum  *.    Tho  only  reliable  method  foi 

t  ItU  rtc«crtl>«H  In  l.»nc< '.  Trtnttu  en  lie  VutlllaliM  */  Coai  Kr, 
Mai.  to  whicii  ItiU  mlicJo  l»  lursd/  InOtWtrt. 
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determining  its  strength  is  to  conTert  •  known  weight  into  anthra- 
quinone,  C,4H,,Ot,  by  boiling  it  with  a  glacial  acetic  acid  solution 
of  chromic  acid,  separating  out  the  qninone  by  diluting  with  water, 
collecting  and  weighing  the  product.  One  part  of  quinone  corre- 
sponds to  0  8558  of  anthracene. 

CreotoU  Oil  is  either  used  as  it  is  for  pickling  timber,  softening 
of  pitch,  Ice,  or  else  redistilled  to  extract  from  it  what  there  is  of 
anthracene  oil  and  carbolic  acid  oil,  which  are  worked  up  with  the 
respective  principal  quantities. 

Carbot*  Oil.— Assuming  this  oil  to  hare  been  collected  (as  it  should 
be  if  intended  for  tho  making  of  carbolic  acid)  between  170*  and 
230*.  the  process  of  extraction  is,  briefly,  as  follows.  The  oil  is 
mixed  with  a  suitable  proportion  of  caustic-soda  ley  (ascertained 
by  an  assay)  in  an  iron  vessel  at  40*  to  50°  C.  Charles  Lowe  recom' 
meada  ley  of  1*34  sp.  gr.,  diluted  with  water  to  fire  times  its 
volume.  After  settling,  the  aqueous  layer  is  withdrawn  into  a 
lead-lined  vessel,  and  the  soda  supersaturated  by  sulphuric  acid. 
Crude  carbolic  acid  rises  to  the  top  as  an  oil,  and  is  withdrawn  to 
be  sold  as  such  or  purified.    See  Carbolio  Agio. 

Naphthalent  abounds  in  the  oil  left  after  extraction  of  the 
carbolic  acid  by  caustic  soda  and  in  the  more  volatile  fractions  of 
the  creosote  oil.  From  theso  it  separates  out  (not  completely), 
on  standing,  in  crystals.  These  are  collected,  best  in  a  filter-press, 
and  then  subjected  to  hydraulic  pressure  to  force  out  the  rest  of 
the  mother-liquor.  The  crude  naphthalene  thus  obtained  contains 
an  impurity  which  causes  it  to  become  red  on  standing  in  the  air. 
To  remove  it,  the  crude  product  is  mixed  with  6  to  10  per  cent,  of 
•vitriol  of  at  least  1 7  sp.  gr.,  at  a  moderate  heat  (addition  of  a  little 
binoxide  of  manganete  is  an  improvement.  Lunge);  it  is  then 
washed,  first  with  wnter,  then  with  dilute  alkali,  and  lastly  again 
with  water,  to  be  ultimately  distilled  or  sublimed.  In  the  latter 
case  it  is  obtained  in  the  form  of  thin  colourless  plates  of  great 
beauty.  It  fuses  at  80*  C.  and  boils  at  217*  C.  Naphthalene  is 
used  largely  in  the  nuking  of  certain  tar  colours,  such  as  Manchester 
yellow,  C„H4(NO,)„,  and  the  beautiful  scarlets  and  crimsons  made 
by  the  "farbwerker>  in  Hochst,  Germany;  these* latter  are  diaxo-' 
compounds  derived  from  /J-naphthol,  C,,H,(OH).  Coal  gas,  if 
impregnated  at  a  suitable  temperature  with  naphthalene  vapour 
immediately  before  issuing  from  the  burner,  gains  greatly  in  lumin- 
osity.   This  is  the  principle  of  tho  "  albo-carbon  "-gas  lamps. 

First  Runnings  and  Light  Oil.—  These  may  be  said  to  include 
all  the  industrially  valuable  "benzole"  (taking  "benzol"  os  a 
generic  term  for  benzol  or  benzene  itself  and  its  higher  homologies, 
C«H,.  CfH,,  C,HU,  &c).  As  the  distillor  in  most  cases  does  not 
aim  st  an  actual  separation  of  all  the. individual  benzols  from  one 
another,  but  at  the  production  of  certain  benzol  mixtures  demanded 
by  the  trade,  the  mode  of  working  may  assume  a  great  variety  of 
forms;  yet  the  first  aim  in  all  cases  is  the  same,  being  the  elimina- 
tion of  all  the  non-benzol  (rom  the  given  oil  or  oils.  For  this 
purpose  the  light  oil  is,  ass  rule,  subjected  to  a  preliminary  fraction- 
ation over  a  naked  fire  to  spl>t  it  up  into  fractions  fit  to  be  worked 
for  (crude)  benzol  (C,H,  and  C,H,),  for  carbolic  acid  (C.11,0),  and 
to  be  incorporated  with  tho  creosote  oil  respectively;  the  carbolic 
icid  is  extracted,  and  the  creosote-oil  part  put  aside,  and  thus  one 
or  more  mixtures  of  "  benzols"  are  obtained. 

The  first  runnings  contain  tho  bulk  or  the  benzene,  C,H„  and  a 
little  of  its  higher  homologueB,  associated,  however,  with  bisulphide 
of  carbon,  low-boiling  defines,  C,Hb,  traces  of  carbolic  acid,  lie. 
To  remove  these  impurities  as  far  as  possible,  the  oil  is  thoroughly 
agitated  with  concentrated  oil  of  vitriol  (which  takes  up  the 
impurities  except  the  bisulphide  of  carbon),  and  the  "dirty  acid 
allowed  to  settle  out.  The  acid. is  then  withdrawn  as  neatly 'aa 
possible,  and  the  residual  oil  washed,  first  with  water,  then  with 
dilute  caustic  soda,  and,  lastly,  again  with  pure  water.  The  washed 
oil  then  is  subjected  to  a  preliminary  fractionation  by  distillation 
over  a  naked  flame  in  the  "  crude  benzol  still." 

The  several  mixed  benzols  obtained  are  subjected  finelly  to  a 
further  fractionation  in  stills  worked  with  steam,  to  be  divided  into 
mixed  products  known  by  specific  names  in  commerce.  But  these 
we  cannot  possibly  consider  here.  We  will  rather  give  an  idea  of 
the  way  in  which  the  Boveral  chemical  species  (benzene,  toluene, 
Ite.)  are  being  isolated  in  a  state  of  spproximate  purity  to  meet 
the  demands  of  the  tar-colour  industry.  To  do  so  even  for  one 
named  component  by  means  of  ordinary  stills  would  require  an 
endless  number  of  fractional  distillations.  The  work  is  very 
materially  shortened  if,  as  proposed  by  Mansfield  long  ago,  we 
combine  the  still  with  an  inverted  condenser  (still-head,  dephlegms- 
tor),  inserted  between  the  still  and  the  worm,  and  keep  that  inter- 
mediate condenser  at  a  suitable  constant  temperature,  to  that  all 
the  less  volatile  part  of  the  vapour  is  recondenscd  and  sent  back 
to  the  still.  An  excellent  apparatus  of  this  kind  was  constructed 
and  worked  successfully  by  Coupier.  His  apparatus  consists  of 
three  parts,  viz.:— (1)  a  still  heated  by  means  of  a  coil  of  close 
steam  pipes;  (2)  a  columnar  rectifier —  colonnen-apnarat"  as  the 
Germans  mil  it, — which  comtvinicates  with  the  still,  and  which 
is  diviJwl  into  many  compartments  by  horizontal  sopta  so  contrived 
that  the  vapour  in  massing  from  a  compartment  to  the  next  higher 


one  must  bubble  through  the  liquid  condensed  there  from  preceding 
vapour, — an  overflow  pipe,  trapped  below  by  condensate,  hindering 
accumulation  of  the  liquid  in  any  compartment  beyond  a  certain 
level ;  (8)  a  constant  temperature  still-head,  consisting  of  a  succes- 
sion of  communicating  ring-shaped  tubes,  which  are  immersed  in  a 
bath  of  .water  or  molten  paraffin  kept  at  a  prescribed  constant 
temperature.  Only  the  moat  volatile  part  of  the  vapour  survives 
as  such  in  the  columnar  rectifier,  the  degrtekof  its  volatility 
depending,  of  course,  other  things  being  equal,  on  the  rate  at  which 
wo  distil.  This  most  volatile  part  suffers  partial  condensation  at 
the  prescribed  temperature  in  the  still-head ;  the  condensed  parts 
are  sent  back  to  compartments  of  the  "  column "  by  pipes  bent 
into  the. shape  of  a  U  at  the  point  where  they  join  the  ''column," 
so  aa  to  prevent  vapour  from  entering  them.  The  nucondensed 
vapour  goes  to  the  worm,  and  is  condeuted  as  usual. 

To  prepare  benzene,  the  still-head  is  kept  at  60*  to  70*  0.  At  first 
a  mixture  of  low-boiling  bodies  and  benzene  goes  over,  which  is 
rejected,  but  soon  pure  benzol  follows  and  continues  until  almost 
all  this  component  hsa  distilled  over.  The  benzol  obtained  boils 
between  80*  and  82°  C,  and  consequently  is  practically  pure.  In 
order  now  to  extract  the  toluene,  0,11,,  we  raise  the  temperature  of 
the  still-head  to  100°  C.  A  small  quantity  of  a  mixture  of  benzene 
and  toluene  follows,  which  is  rejected.  After  it  comes  a  continuous 
of  almost  pure  tolueno,  boiling  at  110*  to  112°  C  In  a 
,C,HI4>  boiling  point  1 
boiling  point  148°  to  150°, 


(relatively)  pure  xylone,  C»HItt,  boiling  point  137*  to 
140*.  and  tri-methyl  benzene,  C,H.„  boiling  point  148°  to  150°, 
can  be  extracted  successively ;  but  the  process  become*  troublesome 


with  anything  above  tolueno  on  account  of  tho  high  temperatures 
involved  for  still  and  still-head.  Coupler's  apparatus  is  now  super- 
seded by  other  constructions,  but  they  all  work  on  the  same  prin- 
ciple,—that  of  the  Coffey  still,  as  used  for  the  rectifying  of  spirit 
of  wine. 

Pure  benzene,  toluene,  and  xylene  are  used  largely  for  the  manu- 
facture of  tar-colours.  The  following  (and  other)  mixtures  are  pro- 
duced directly  from  the  light  oil  or  brst  runnings : — 

)  10  per  cent.  b«aiol„^.„  „ — tntttaJ  boiling  point  83*  O. 

SB  per  cent.  -baasoL  u_        „        „  89 

"Toluol"     .        „  100 

r»rbarcttlnRll«phtb»„  !™™»         „         .  10* 

Solvent  naphtha..............  „        «  110 

Doming  naphtha  „   ...        „        „  138 

No.  4  serves  for  enriching  coal-gas  and  adding  to  ita  luminiferous 
power,  No.  6  for  varnishes,  No.  6  for  feeding  primitive  lamps 
used  in  the  open  air,  where  smoko  is  no  objection. 

The  following  percentage  table  for  the  tar  from  the  Berlin  gas- 
works (given  in  <Jh*mitcht  InduMri*  for  1670)  gives  an  idea  of  the 
quantitative  composition  of  this  most  complex  material : — 
Bentol  (Including  tolool,  4c)    .7  0-80 


Creosote  oil. 
Anthracene 

Pttcb  

Water  and  low 

TARAI,  a  British  district  in  the  Kuraaun'divisitm 'of 
the  lieutenant-governorship  of  tho  North-West  Provinces 
and  Oudh,  India,  lying  between  28*  51'  and  29*  30'  N. 
1st  and  78  46'  and  79'  47'  E  long.  It  contains  an  area 
of  938  square  miles,  and  is  bounded  on  the  N.  by  the 
Khumaun  Bhabar,  on  the  E.  by  Nopal  and  Pilibhit  sub- 
division of  Bareilly  district,  on  the  S.  by  the  districts  of 
Barcilly  and  Moradabad  and  the  native  state  of  RAtnpur, 
and  on  the  W.  by  Bijnaur.  Tho  headquarters  of  tho  dis- 
trict are  at  Naini  Tel.  Tarai  ("  moist  land  ")  consists  of 
a  long  narrow  strip  of  country  running  for  about  90  miles 
east  and  west  along  the  foot  of  the  Himalayas,  w^th  an 
average  breadth  of  about  12  miles.  At  its  northern  edge, 
where  the  waterless  forest  tract  of  tho  Bhabar  ends,  a 
series  of  springs  burst  from  the  surface,  and  these,  in- 
creasing and  uniting  in  their  progress,  form  the  numerous 
streams  that  intersect  tho  Tarai.  The  Deoha  is  the  great 
river  of  the  Tarai  proper,  and  is  navigable  at  Pilibhit. 
Elephants,  tigers,  bears,  leopards,  bysenas,  and  other  wild 
animals  are  found  in  the  district.  The  climate  is  normally 
bad,  but  improvement  is  gradually  following  the  spread  of 
sanitary  measures. 

According  to  the  census  of  1881  the  population  was  206,993 
(113,315  males  and  93,678  females).  Hindus  numbered  131,966 
and  Mohammedans  74,952.  Tho  only  town  with  a  population 
exceeding  If. 000  is  Kasipur,  with  14,667  inhabitants.  The  whole 
tendency  of  the  population  is  to  agricultural  and  not. to  urban  life. 
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of  which 


The  total  area  nodtr  crop  in  1884-85  waa  254,' 
rice  occupied  82,186  acres,  wheat  64,027,  and  other  food  grains 


occupied  92,186  acres,  i 
80,804  acre*.  There  are  no  manufacture*  worthy  of  not©,  and 
the  chief  trade  is  the  eiport  of  grain.  The  grow  revenue  in 
1884-86  amounted  to  £42,048,  the  land  yielding  £35,607.  The 
Tarai  came  under  British  rulo  at  the  time  (1802)  when  Rohilkhand 
was  ceded  to'the  East  India  Company.  The  Government  is  said  to 
hava  looked  with  indifference  on  this  uninviting  tract,  but  since 
1831,  when  the  revenue  settlements  were  revised,  this  reproach 
hsa  been  leas  deserved.  With  an  improved  system  of  embankments 
and  irrigation  in  1651,  the  formation  of  the  Tarai  into  a  separate 
district  in  1801,  and  its  complete  subjection  to  Kumaun  in  1870, 
the  moral  and  material  history  of  this  trot  baa  greatly  improved. 
TARANTO.    See  Tarkntum. 

TARANTULA.  The  tarantula  (Lycosa  tarantula)  be- 
long* to  the  mining  section  of  the  family  Lycosidse  or 
Wolf  Spiders.  Its  cephalothorax  is  dorsally  of  a  brownish 
grey  colour,  whilst  the  abdomen  is  more  distinctly  brown, 
and  marked  with  either  two  or  three  pairs  of  triangular 
black  spots  above  tho  apex  of  the  triangles  pointing  back- 
wards. One  of  the  most  striking  specific  characteristics  of 
this  spider  is  a  large  circular  black  spot  which  covers  the 
anterior  ventral  half  of  the  abdomen,  the  remainder  of  this 
surface  presenting  an  ochreous  hue.  The  largest  species 
does  not  exceed  }  inch  in  length.  Tho  eight  eyes  are 
arranged  in  three  transverse  rows,  the  anterior  containing 
four  small  eyes,  whilo  behind  this  two  pairs  of  larger  eyes 
are  arranged  in  two  rows,  tho  eyes  of  tho  hindermost  row 
having  between  them  a  wider  interval  than  the  first  pair. 

Tho  tarantula  is  widely  distributed  in  southern  Europe, 
round  the  shores  of  tho  Mediterranean.  It  occurs  through- 
out Spain  and  is  found  in  southern  France,  and  extends 
into  Asia.  In  Italy  it  is  said  to  be  especially  common  in 
Apulia,  round  tho  town  of  Taranto,  from  which  place  the 
namo  of. this  spider  is  usually  derived.  A  species  has  also 
been  described  from  northern  Africa.  It  is  usually  to  be 
found  in  dry  pieces  of  waste  land  exposed  to  the  sun.  It 
lives  in  an  underground  passage,  which  it  digs  for  itself 
and  lines  with  its  web.  These  passages  are  round  in 
section,  and  sometimes  an  inch  in  diameter,  and  may 
extend  to  a  depth  of  a  foot  or  more  below  the  surface. 
The  tube  first  descends  vertically  for  some  inches,  then 
bends  at  an  obtuse  angle,  becoming  vertical  again  near  its 
closed  end.  The  tarantula  takes  up  its  position  at  the 
first  bend,  where  it  can  command  the  entrance,  on  the  look- 
out for  prey.  In  some  cases  the  tube  is  prolonged  above 
the  surface  of  the  earth  by  the  formation  of  a  small  funnel, 
built  up  of  fragments  of  wood  and  earth,  and  lined  like 
the  walls  of  the  tunnel  by  the  web.  The  females  show 
considerable  maternal  care  for  their  offspring,  and  some- 
times sit  upon  their  egg  sacs ;  and  the  species,  although 
somewhat  fierce  and  combative  amongst  themselves,  are 
capable  of  being  tamed. 

Taraxtisbt.  The  tarantula  has  given  its  namo  to  one  of  those 
dancing  manias  which  overspread  Europe  during  the  Middle  Ages. 
The  bite  of  the  spider  threw  the  sufferer  into  a  depressed  state  of 
melancholy,  accompanied  by  various  nervous  disorders.  The  con- 
dition was  accompanied  by  an  increased  sensibility  to  the  power 
of  music  The  excitement  of  the  nervous  system  amounted  in 
some  case*  almost  to  insanity.  The  symptoms  of  the  patient  seem 
to  have  varied  a  good  deal  with  the  character  of  the  individual 
attacked:  the  most  common  were  a  lividity  of  the  body,  icy  cold- 
ness, great  depression,  nausea,  sexual  excitement,  and  loss  of  sight 
and  hearing.  The  only  means  of  arousing  the  sufferer  from  tho 
lethargy  into  which  he  sank  Was  music.  Under  the  influence  of 
this 'he  awoke  as  it  were,  and  commenced  moving  rhythmically, 
then  began  to  dance,  and  continued  increasing  the  rapidity  of  the 
motion  until  he  fell  exhausted  to  the  ground;  By  this  means  it 
waa  considered  that  the  poison  of  tho  tarantula  waa  distributed 
through  the  system  and  worked  out  through  the  skin.  If  the 
music  ceased  whilst  the  patient  was  dancing,  he  at  once  sank  back 
into  the  state  of  lethargy  from  which  he  nad  been  aroused,  but 
when  thoroughly  exhausted  he  generally  awoke  relieved  and  cured 
at  least  for  a  time.  This  dancing  mania  became  contagious :  one 
person  caught  it  f*om  another  quite  independently  of  the  bite 
of  the  tarantula,  and  in  this  way  whole  districts  became  affected. 
One  of  the  most  cecultar  characteristics  was  th«  attraction  that 


of  metal,  or  brilliant  niecoa  of  colour, 
of  the  dancers.  This  wa 


bright  i 
over  tho 

in  the  later  history  of  the  disease.  Each  sufferer  apparently  admire 
one  .particular  hue,  the  sight  of  which  seemed  to  cause  him  th 
greatest  rapture.  Red  was  a  very  general  favourite,  though  thi 
colour  threw  St  Vitus's  dancers  into  a  frenzy  of  rage;  green 
yellow,  and  other  colours  also  had  numerous  admirer*.  Othe 
colours,  on  the  contrary,  they  detested,  and  attempted  to  destroy 
articles  of  the  obnoxious  shade. 

In  marked  contrast  to  the  effect  produced  by  hydrophobia 
tarantisin  appeared  to  evoke  in  ita  victims  an  intense  longing  fo 
the  sea,  into  which  at  times  they  would  precipitate  themselves 
at  all  times  they  seemed  to  prefer  the  vicinitiof  water,  aometimei 
carrying  globes  of  this  fluid  whilst  dancing. 

In  its  origin  tarantism  appear*  to  have  been  contemporaneont 
with  the  St  Vitus's  dance  of  Germany.  It  first  appeared  towards 
the  end  of  the  14th  century  in  Apulia  ;  thence  it  spread  gradually 
throughout  Italy,  and  reached  ita  height  during  the  17th  century, 
by  which  time  the  dancing  manias  of  the  North  had  already  died 
out  It  affected  not  only  inhabitant*  of  the  country  but  foreigner* 
visiting  it;  age  appears  to  hav.e  had  no  saving  influence:  children 
and  old  people  alike  commenced  dancing  at  the  sound  of  the 
tarantella,  but  as  a  role  women  were  more  susceptible  than  men. 
From  the  17th  century  onwards  it  has  gradually  declined,  and  is 
now  practically  unknown,  the  only  relic  of  it  being  the  graceful 
dance  of  southern  Italy  called  the  tarantella.  The  bite  of  the 
tarantula  is  painful  but  not  dangerous,  and  the  real  cause  of  the 
phenomena  described  above  must  be  sought  in  the  temporary 
epidemic  prevalence  of  an  hysterical  condition. 
The  £f<win  tarantula  la  Spired  la  Ahh.  Sc.  Not.,  U  ier'.,  UL  Zoologl*,  IBM. 

TARARE,  on  the  Turdine,  a  manufacturing  town  of 
France,  and  tho  second  most  populous  in  the  department 
of  Rhfin^,  is  25  miles  north-west  of  Lyons.  Within  a 
circle  drawn  25  or  30  miles  from  the  town  more  than 
60,000  workmen  are  employed,  and  the  value  of  the 
textile  fabrics  produced  exceeds  £600,000  per  annum. 
Tarlatans  are  made  in  Tarare  on  more  than  3000  Jacquard 
looms.  The  manufacture  of  Swiss  cotton  yarns  and  crochet 
embroideries  was  introduced  at  the  end  of  last  century  ; 
in  the  beginning  of  the  19th  figured  stuffs, '  openworks, 
and  zephyrs  were  first  produced.  The  manufacture  of 
silk  plush  for  hats  and  machine-made  velvets,  which  was 
set  up  a  few  years  ago,  now  employs  2900  workmen  arid 
500  girls,  the  latter  being  engaged  in  silk  throwing  and 
winding.  There  are,  besides,  four  or  five  dyeing  and 
printing  establishments,  and  silk  looms  working  for  the 
Lyons  trade.  An  important  commerce  is  carried  on  in 
corn,  cattle\  linen,  hemp,  thread,  and  leather,  -j  In  1886 
the  population  was  11,848  (commune  12,980). 

Till  1760,  when  Simonnet  introduced  the  manufacture  of  muslins 
from  Switzerland,  Tarare  lay  unknown  among  the  mountains  On 
the  old  castle  to  which  the  town  owes  its  origin  may  be  aeon  the 
arms  of  the  family  of  Albon. 

TARASCON,  a  town  of  France,  in  the  department  of 
Rouches-du-Rhone,  is  situated  on  the  left  bank  of  the 
Rhone,  opposite  Beaucaire,  with  which  it  is  connected  by 
a  suspension  and  a  railway  bridge.  -  It  is  on  the  Lyons 
and  Marseilles  Railway,  156  miles  south  of  the  former 
town.    The  church  of  St  Martha,  built  in  1187-97  on 
the  ruins  of  a  Roman  temple,  rebuilt  in  1379-1449,  Has 
a  Gothic  spire,  and  many  interesting  pictures  in  the 
interior,  which  is  of  fairly  pure  Pointed  architecture.  Of 
the  original  building  there  remain  a  porch,  and  a  side 
portal  with  capitola  like  those  of  St  Trophimus  at  Aries. 
The  former  leads  to  the  crypt,  where  are  the  tombs  of 
St  Martha  and  Louis  IX,  king  of  Provence.    The  castle, 
picturesquely  situated  on  a  rock,  was  begun  by  Count 
Louis  II.  in  the  14th  century  and  finished  by  King  Rene 
of  Anjou  in  the  15th.    It  contains  a  turret  stair  and  a 
chapel  entrance,  which  are  charming  examples  of  15th- 
century  architecture,'  and  fine  wooden  ceilings.    It  is  nov, 
used  as  a  prison.    The  civil  court  of  the  arrondissement  of 
Aries  is  situated  at  Tarascon,  which  also  possesses  a  com- 
mercial court,  a  hotel  de  ville,  and  fine  cavalry  barracks. 
Hats,  and  the  so-called  Aries  sausages,  are  made  here. 
The  population  in  1886  was  6647  (commune  9314)/ 
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The  town  wake*  up  for  the  fair  of  Beaucaire  and  the  f«U  of  La 
Tsruqiie,  the  latte»  in  calibration  of  St  Martha'a  deliverance  of 
U»  town  from  a  legendary  monster  of  that  name.  King  Ren* 
presided  in  1469,  and  grand  exhibitions  of  costume  and  strange 
cm  monies  take  place  during  the  two  days  of  the  festiTal.  Tarascon 
su  originally  a  settlement  of  the  Msssaliota,  built  on  an  island  of 
th<  Rhone.  The  medieval  castle,  where  Pope  Urban  II.  lived  in 
3094,  >u  built  on  the  ruins  of  a  Roman  cast  rum.  The  inhabitants 
oiTsnscon  preserved  the  municipal  institutions  granted  them  by 
tie  Romas,  and  of  the  absolute  power  claimed  by  the  counts  of 
Provence  they  only  recognized  the  rights  of  sovereignty.  Tarascon 
plajad  a  bloody  part  in  the  White  Terror  of  1815. 

TARAXACUM  is  the  name  usually  applied  in  medical 
practice  to  the  common  dandelion  ( Taraxacum,  officinale, 
Wiggera).    The  Dandelion  (q. v.)  is  a  plant  of  the  northern 
hemisphere,  extending  to  the  Arctic  regions,  and  is  culti- 
vated in  India.    The  preparations  chiefly  employed  are  the 
fiuid  extract,  the  preserved  juice  of  the  root,  or  succus,  and 
tie  solid  extract.    The  dried  and  roasted  root,  mixed  with 
ground  coffee,  is  often  sold  under  the  name  of  dandelion 
coffee  for  use  as  a  beverage.    The  root  is  most  bitter  from 
March  to  July,  but  the  milky  juice  it  contains  is  less 
abundant  in  the  summer  than  in  the  autumn.    For  this 
reason,  the  extract  and  succus  are  usually  prepared  during 
the  months  of  September  and  October.    After  a  frost  a 
change  takes  place  in  the  root,  Which  loses  its  bitterness  to 
a  large  extent.    In  the  dried  state  the  root  trill  not  keep 
well,  being  quickly  attacked  by  insects.    Externally  it  is 
brown  and  wrinkled,  internally  white,  with  a  yellow  centre 
and  concentric  paler  rings.    It  is  2  inches  to  a  foot  long, 
and  about  i  to  J  inch  in  diameter.    The  juice  when  first 
exuded  is  bitter  and  neutral,  but  on  exposure  to  tho  air 
soon  acquires  an  acid  reaction  and  a  brown  tint,  coagulat- 
ing and  depositing  a  complex  substance,  to  which  the 
name  of  "  leontodonium "  has  been  given.    From  this 
deposit  a  bitter  principle,  "  taraxacin,'  and  an  acrid 
crystalline  Bubstance,  "  taraxacerin,"  soluble  in  alcohol, 
have  been  obtained,  but  to  which  of  these  the  medicinal 
properties  are  due  is  not  known.    In  autumn  tho  root  con- 
tains about  24  per  cent,  of  inulin,  bat  in  summer  barely 
2  per  cent.    When  tho  juice  has  fermented,  mannito  is 
found  in  it.    Taraxacum  is  chiefly  employed  as  a  stimulant 
tonic  in  hepatic  disorders.    In  some  cases  it  acts  as  a 
cholagoguo  and  mild  aperient,  and  in  others  as  a  diuretic 
The  roots  of  other  Composito  plants  are  sometimes  gathered 
by  careless  collectors  for  dandelion,  especially  that  of  Ltontodon 
hupidu*  (L.).    The  root  of  this  plant  is  tough  when  fresh,  and 
rirtly  exudes  any  milky  juice.     The  flowers,  moreover,  have 
iwthcry  pappus,  while  in  the  dandelion  it  is  simple. 

TARBES,  a  town  of  France,  chef-lieu  of  the  depart- 
ment of  Hautes-Pyrenees,  is  situated  in  one  of  the  most 
beautiful  plains  of  France,  on  the  left  bank  of  the  Adour, 
streams  from  which  are  conducted  through  all  parts  of  the 
town.  Tho  lines  of  railway  from  Paris  to  Pierrefitte  and 
from  Toulouse  to  Bayonne  cross  here.  Among  the  many 
gardens  and  open  spaces  for  which  Tarbes  is  distinguished 
is  the  Ma&soy  garden  (35  acres),  given  to  his  native  town 
by  a  Versailles  official  df  that  name,  in  which  his  statue 
faces  the  town  museum,  founded  by  the  collector  Achillo 
Jubinal.  The  varied  collections  include  Roman  remains, 
and  specimens  of  tho  fauna  and  flora  of  the  Pyrenees. 
The  architecture  of  the  cathedral  is  heavy  and  unpleasing, 
but  the  cupola  of  the  transept  (14th  century),  the  modern 
class  in  the  12th-century  apse,  and  a  rose  window  of  tho 
13th  century,  in  the  north  transept,  are  worthy  of  notice. 
The  Carmelite  church  has  an  interesting  steeple,  and  there 
are-" the  ruins  of  a  chapel  and  cloister,  and  Roman  remains 
in  the  garden  of  the  former  episcopal  palace,  now  occupied 
by  the  prefecture.  The  municipal  buildings,  with  the 
public  library  (22,000  volumes),  the  lyceum,  tho  court  of 
justice,  and  the  barracks  (which  are  large  and  fine)  may 
also  be  mentioned  among  the  public  buildings.  Tho 
and  artillery  establishments,  the  latter  associated 


with  an  arsenal  and  large  workshops,  nave  considerable  im- 
portance. Other  industrial  establishments  are  a  foundry 
machine  manufactory,  felt  and  woollen  factories,  and  wool 
and  flax  spinning  mills.  Paper,  lace,  knitted  goods,  car- 
riages, and  leather  are  also  made  here,  and  marble  from 
the  Pyrenees  is  prepared  for  the  market.1  There  are 
important  fairs  and  markets,  particularly  for  horses,  as 
Tarbes  is  a  well-known  centre  for  a  special  breed  of  light 
horses,  its  stud  being  the  most  important  in  the  south  of 
France,    The  population  of  the  town  was  24,882  in  1886. 

Tarbes,' a  mere  vicut  in  the  time  of  Gregory  of  Tours,  rose  into 
importance  after  the  destruction  of  the  ancient  Aquitanian  town  of 
Turba.  Tho  seat  of  the  bishopric  was  transferred  to  it  about  tho 
9th  century,  wbeu  a  castle  was  al*o  built  Raymond  I.,  towards 
the  middle  of  tho  10th  century,  rebuilt  the  town,  fortilicd  it,  end 
made  it  the  capital  of  the  county  of  Blgorre.  The  English  held 
the  town  from  1360  to  1406.  In  1569  Tarbes  was  burnt  by  Mont- 
gomery, and  the  inhabitants  were  driven  out  This  happened  a 
second  time,  but  in  August  1570  the  peace  of  St  Germain  allowed 
the  inhabitants  to  return  to  the  grass-grown  streets.  Subsequently 
Tarbes  was  four  times  taken  and  re-taken,  and  a  number  of  tho 
inhabitants  of  Bigorre  were  forced  to  take  refuge  in  Spain,  but  in 
1594  the  members  of  the  League  were  finally  expelled.  The  Eng- 
lish, under  Wellington,  gained  a  victory  over  the  French  near 
Tarbes  in  1814.  "  Theophile  Gautier  was  born  here  in  1811. 

TARENTUM,  or  Taras,  now  Taranto,  a  famous  Greek 
city  of  southern  Italy,  situated  on  the  north  coast  of  the 
bay  of  tho  same  name,  at  the  entrance  of  the  only  secure 
port  on  the  gulf.  This  port,  now  called  the  Mare  Piccolo, 
is  a  bay  16  miles  in  circuit,  landlocked  by  a  low  rocky 
peninsula.  The  entrance  is  so  narrow  that  it  is  crossed  by 
a  bridge  of  seven  arches ;  it  was  already  bridged  in  Strabo'a 
time.  The  modern  town,  in  the  province  of  Lecce,  which 
is  the  see  of  an  archbishop  and  had  in  18S1  a  population 
of  26,61 1,  stands  on  the  peninsula,  which  is  now  rather  an 
island,  the  isthmus  connecting  it  with  the  mainland  having 
been  cut  through  for  defence  by  Ferdinand  I.  Tho  ancieut 
citadel  occupied  tho  same  site,  but  tho  city  in  its  best  days 
was  much  larger,  traces  of  the  walls  being  visible  about  2 
miles  from  the  gatas  of  the  modern  town.  The  remains 
of  antiquity  are  inconsiderable. 

Tarcntum  was  a  Spartan  colony  founded  about  the  close  of  the 
8th  century  B.C.  (Jerome  gives  the  date  708)  to  relieve  tbo  parent 
state  of  a  part  of  its  population  which  did  not  possess,  bu;  claimed 
to  enjoy,  full  civic  rights.  Legend  represents  these  PartAenim  (so 
they  are  called)  as  Spartans  with  a  stain  on  their  birth,  but  tho 
accounts  are  neither  clear  nor  consistent,  and  the  Tacts  that  under- 
lie them  have  not  been  cleared  up.  The  Greeks  weie  not  the  fiist 
settlers  on  the  peninsula :  recent  excavations  have  brought  to  light 
signs  of  a  pro- Hellenic  trading' place,  and  the  name  of  Taras  may  be 
older  than  the  colony.  To  the  Greeks  Taras  was  a  mythical  hero,' 
son  of  Neptune,  and  ho  is  sometimes  confounded  with  the  cccist  of 
the  colony,  Phalanthus.  Situated  in  a  fertile  district,  especially 
famous  for  olives  and  shcop,  with  an  admirable  harbour,  great 
fisheries,  and  prosperous  manufactures  of  wool,  purple,  and  pottery, 
Tarcntum  grew  in  power  and  wealth  and  extended  its' domain 
inland.  Even  a  great  d*feat  by  the  natives  in  473  B.C.,  wheu  more 
Greeks  fell  than  in  any  battle  known  to  Herodotus,  did  not  break 
its  prosperity,  though  it  led  to  a  change  of  government  from  aris- 
tocracy to  democracy.  A  feud  with  the  Thuriann  for  the  district 
of  tho  Siris  was  settled  in  432  by  tho  joint  foundation  of  Heraclea, 
which,  however,  was  regarded  as  a  Tarentino  colony.  -In  tho 
4th  century  Tirentum  was  the  first  city  of  Great  Greece,  and  its 
wealth  and  artistic  culture  at  this  time  are  amply  attested  by  its 
rich  and  splendid  coins ;  tho  gold  nieces  in  particular  (mainly  later 
than  SCO)  are  perhaps  the  most  beautiful  ever  struck  by  Greeks 
(see  Ncmibmatics,  vol.  xviL  p  637).  In  the  second  half  of  tho 
century  Tarentum  was  iu  constant. war  with  the  Lucnnians,  and 
did  not  hold  its  ground  without  tho  aid  of  Spartan  and  Epirote 
eondottieri.  Then  followed  war  with  Romo  (2S1),  the  expedition' 
of  Pyrrhus,  and  at  length,  in  272,  the  surrender  of  tho  city  by  its 
Epirote  garrison  (seo  the  details  in  vol.  xx.  p.  743  *?.).  Taroutum 
retained  nominal  liberty  as  an  ally  of  Rome.  In  the  Scond  Funic 
War  it  sulTorod  severely,  when  it  was  taken  by  Hannibal  (212),  all 
but  the  citadel,  and  retaken  and  plundered  by  Fabius  (209).  After 
this  it  fell  into  great  decay,  but  revived  again  after  receiving  a 
colony  in  123  b.c.  It  remained  a  considerable  seaport,  and  its 
purple,  second  only  to  that  of  Tyre,  was  still  valued,  but  in  Strabo'a 
timo  it  had  shrunk  nearly  to  the  limits  of  the  present  town.  After 
the  fall  of  the  Western  cmnire  it  was  held  from  time  to  time  by 
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Goths,  Lombards,  tud  Saracens,  but  vu  not  finally  wrested  from 
Byrantium  till  Robert  Quiacard  took  it  in  1063. 
For  special  llurstnrs  about  Tareotum,  sm  BoaoU,  OrUeA.  0«ma.,L  *M  <«. 

TARES,  or  Vetches.    See  Agriculture,  vol.  i.  p.  376. 

TARGIJM  (D^~y^)  in  its  concrete  sense  signifies  tbe 
paraphrastic  translation  of  the  Hebrew  Scriptures,  or  parts 
thereof,  into  the  Aramaic  tongue.  It  has,  however,  three 
other  meanings:— (1)  a  translation  from  any  language  into 
another;1  (2)  an  interpretation  in  any  language;1  and  (3) 
the  Aramaic  portions  of  certain  books  of  the  Bible  (notably 
Daniel  and  Ezra).1 

The  word  is  not  itself  found  in  the  Bible;  but  the 
participle  methurgam  (Df")nt?)  occurs  in  Ezr.  iv.  7.  The 
noun  Targum,  a  form  similar  to  Talmcd  (q.vX  occurs  for 
the  first  time  in  the  Mishnah,  both  canonical 4  and  non- 
canonical,6— the  latter  being  apparently  tho  older  source. 

Origin.— Although  none  of  tho  Targutns  now  in  our 
hands  are  as  old  as  tho  Septuagint  (q.v.),  the  public  use 
of  Targums  on  Sabbaths,  festivals,  &c,  is  very  ancient, 
and  indeed  their  language  was  for  several  hundreds  of 
years  tho  sole  one  understood  by  the  majority- of  the  Jews 
in  Palestine  and  Babylonia.  How  tho  Hebrew  people  of 
Judaja  came  so  entirely  to  unlearn  thoir  own  Hebrew 
tongue  as  to  stand  in  need  of  an  Aramaic  translation  of 
their  Scriptures  need  not  be  dwelt  on  here  (see  vol.  xi. 
p.  597  and  voL  xxL  p.  C  IS).  But  an  important  contrast 
between  the  Aramaic  and  Greek  versions  deserves  particular 
notice.  Tho  use  of  tho  Scptuagint  by  tho  Greek-speaking 
Jews  of  Alexandria,  Asia  Minor,  and  elsewhere  caused 
those  who  adopted  it  to  forget  entirely  their  own  Hebrew 
tonguo.  Tho  Aramaic  version  (Targum),  however,  spring- 
ing from  a  religious  necessity,  was  tho  causo  of  revival  of 
the  knowledge  of  Hebrew,  which  had  been  nigh  forgotten. 
It  is  therefore  easy  to  understand  why  the  Jews  in  general 
have  shown  comparatively  little  attachment  to  the  Scptua- 
gint, whilst  they  ever  ardently  revered  tho  Aramaic  version, 
oven  after  the  institution  of  publicly  reciting  it  had  ceased.9 
To  this  clay  pious  Jews  privately  prepare  themselves  every 
Friday  for  the  lessons  of  the  coming  Sabbath  by  reading 
tho  weekly  portion  twice  in  the  sacred  text  and  once  in 
the  Tnrgum  (DUin  "injo  Nipo  D'JC). 

Former  Use  of  the  Targum  in  Public. — The  following 
rules  had  to  be  observed  in  tho  reading  of  the  Scriptures 
at  the  synagogal  service  : — 

I.  As  regards  the  Law  f  Pentateuch).  \\)  The  private  person 
called  to  the  Law  (which  chiefly  contains  halakhic  *  matter)  read 
one  verso  of  if,  which  the  official  methurgeman  or  turgeman  (trans- 
lator) immediately  paraphrased  ;  (2)  whilst  the  reader  of  the  Law 
was  not  allowed  to  tako  his  eye  off  the  written  scroll,  tho  mcthurgo- 
man  was  forbid. ten,  not  merely  to  read  out  of  a  written  Targum, 
but^even  to  look  into  the  sacred  text  ;*  (3)  each  of  theso  had  to 
wait  till  the  other  had  quito  finished  tho  reading  and  translation 
respectively  ;  (4)  ono  was  not  allowed  to  raise  his  voico  in  a  louder 
key  than  the  other ;  (5)  a  certain  number  of  passages,  although 
allowed  to  be  read,  were  not  allowed  to  bo  translated ;  these  were— 

1  FTfiice  'tlSS'N  DU™n  (German  translation),  Ac. 

1  \Yhen  the  word  i*  used  in  either  of  these  two  senses  the  language 
lot  which  the  translation  is  made,  or  in  which  an  interpretation  is 
p»en,  must  be  specified,  or  otherwise  indicated,,  e.g.,  01'  DIJ^H 
(Oreek  translation),  D'lDtrn  Dljm  (Soptuagint),  0>"pS  DJIfl  (Aquila 
translated),  except  when  it  is  Aramaic,  in  which  case  the  language 
may  be  named  (as  in  Ezra  iv.  7)  or  not  (Tosephto,  ShabbaA,  xiii. 
[xiv.]2). 

'  Compare  Muhnah,  Yadayim,  iv.  5.  4  See  last  note. 

•  Sip/Hre  (see  vol.  xvi. .  p.  607)  on  Deuteronomy  (Pericope 
Shoplulim),  Pisko  161. 

•  "Let  not  the  Aramaic  be  lightly  esteemed  by  thee,"  says  the 
Jerusalem  Talmud,  "  seeing  that  the  Holy  One  (blessed  be  He  \)  has 
given  honour  to  it  in  the  Pentateuch  (Gen.  xxxl.  47),  in  the  Prophets 
(Jer.  x.  11),  and  in  tho  Oagiographa  (Dan.  il  4),"  (Sotah,  vu.  2). 
Instead  of  "Arammi"  (Aramaic)  the  Sf,dra*h  Rabbah  on  Genesis 
reads  "  Parsi "  (Persian) ;  the  reading  here  is  "  Sursi  *  (Syriac). 

7  See  Misunah,  vol.  xvi.  p.  503. 

•  This  was  done  to  prevent  its  being  thought  that  the  Targum 
(tho  exponent  of  the  oral  Law)  was  to  be  found  in  writing  in  the 
Pentateuch  (the  exponent  of  the  written  Law). 


(a)  such  as  might  refloct  unfavourably  on  a  father  of  a  tribe,  or  on 
an  eminent  teacher  (T.  B.,  MegilL,  256,  Tomyk.,  catchword  HPPD) ; 

(b)  such  aa  might  encourage  the  ignoraut  to  think  that  there  wa» 
some  truth  in  idolatry ;  (e)  such  as  might  offend  decency  {Muhnah, 
MtgiUah,  iv.  10;  Toicphto,  ibid,  35,  37;  Y.  Yer.,  ibid.,  iv. 
10;  and  T.  B.,  ibid.,  leaf  254);  (d)  such  as  were  fixed  by  the  Lord 
Himself  to  be  read  in  Hebrew  only  (aa  the  sacerdotal  benediction, 
Num.  vi.  24-28) ; '  (6)  the  translator  was  neither  allowed  to  give 
a  literal  translation  nor  to  add  anything  that  had  no  foundation 
in  the  Divine  word  ;  he  had  to  give  tho  spirit  of  the  letter." 

II.  As  regards  the  Prophets.  (1)  The  person  called  to  read  the 
Prophets  (which  chiefly  contain  agadic  matter")  might  read  three 
verses,  of  which  the  translator,  who  might  be  the  reader  hunaelf," 
sought  to  render  the  meaning  to  tbe  best  of  his  ability  ;  (2)  tho 
translator  was  allowed  both  to  read  out  of  a  Targum  volume  and 
to  look  also  into  tho  book  containing  tho  prophetic  text;  (3)  if 
reader  and  translator  were  two  different  persous  they  observed  the 
third  rule  given  above  for  the  aiso  of  reading  tho  Law  ;  (4)  here 
also  certain  passages  wore  not  allowed  to  be  translated  : — (a)  such 
as  reflected  on  great  men  of  the  Israelite  nation;  (4)  such  aa  offend 
decency;  (5)  any  one. sufficiently  intelligent  might  read,  and  of 
course  paraphrase,  the  portion  from  the  Prophets. 

III.  As  regards  the  llagiographa.  The  widest  range  of  liberty 
must  have  been  granted  both  to  reciters  and  translators,  as  very 
acanty  mention  of  any  particular  provision  concerning  it  is  to  be 
found  in  the  Talmuds.  The  Psalms  and  tho  book  of  Esther  arc 
classed  together  in  so  far  aa  they  may  be  read  and  paraphrased  even 
by  ten  persons  (T.  B.,  Meg.,  214).  For  Job  and  Lamentation*, 
see  below. 

Duration  of  this  Practice. — The  practice  of  publicly 
reciting  the  Targum  continued  somewhat  later  than  the 
last  of  tho  gconim.  Within  tho  last  400  years  of  that 
period,  however,  the  power  of  this  ancient  institution 
began  to  fluctuate,  gradually  declined,  and  finally  almost 
— but  not  ontifely 15 — died  out.  Tho  causes  of  this  were 
twofold.  One  was,  that  after  tho  Mohammedan  conquests 
Arabic  supplanted  Aramaic  as  the  vernacular,  and  tho 
Targums  thus  became  unintelligible  to  the  mass  (see 
Seder  Rab  'Amram,  i.,  Warsaw,  1863,  leaf  29a),  even  as 
was  already  the  case  in  tho  Western  world.  A  second 
and  more  important  cause,  however,  was  tne  spread  of 
Karaism,  whose  criticism  of  the  Rabbinic  contents  of  tho 
Targums  provoked  the  Babbanites  to  pay  more  attention 
to" the  etymology  and  grammar  of  the  Hebrew  text  of  the 

*  The  Babylonian  Talmud  {Megillah,  254)  says  that  the  prie*tly 
benedictiou  was  not  to  be  recited  In  Aramaic  on  account  of  tho  phrase 
"the  Lord  shall  lift  up  His  countenance  upon  thee,"  which  would 
appear  as  if  the  Lord  had  been  a  respecter  of  persons.  In  Talmudic 
times  they  had  apparently,  in  Babylonia,  lost  the  real  reason  of  tho 
Mishnic  prohibition,  which  is  that  this  benediction  is  doubly,  yea, 
trebly  Divine,  being  framed  in  iU  every  word  by  God  Himself,  and 
cau  thus  only  bo  recited  in  those  very  words  (713,  thus;  Num.  vi. 
23).  See  Muhnah,  Sotah,  vii.  2 ;  T.  Yerushalmi,  ibid.,  and  Megillah, 
iv.  11,  and,  finally,  Bemidbar  Kabbah,  cap.  xl  in  medio. 

»  See  Twphto,- Megillah,  iv.  in  fin*. 

11  See  Miukssh,  vol.  xvi.  p.  285. 

"  Thus  Jesus  (Luke  iv.  16-27)  no  doubt  read  the  Haphtarah  (pro- 
phetic portion)  himself,  and  paraphrased  it  himself.  Krom  this  custom 
of  rending  and  paraphrasing  by  one  and  tho  same  person  the  sermon 
(TW~\1)  sprang.  Tho  passage  in  question  (Isa.  Ixi.  1,  Itc.)  Was  read 
on  the  Sabbath  before  tho  New  Year  (day  of  memorial). 

u  Long  after  the  institution  of  publicly  reciting  the  Targum  on  tho 
Law  had  generally  declined,  it  was  yet  retained  in  Germany  and  Itily 
on  certain  days  of  the  thme  high  festivals,  viz.,  (a)  the  seventh  day  of 
Passover,  (4)  the  first  day  of  Pentecost,  and  (e)  the  last  day  attached 
to  tho  festival  of  TabernRcles  {i.e.,  i"Pin  nflDtJ').  The  passages  so 
recited  were — (a)  parts  of  the  lesson  for  the  day — the  song  of  Moses 
and  the  children  of  Israel,  with  tho  introduction ;  (4)  the  Decalogue 
in^Gxodus ;  (c)  tbe  last  portion  of  Deuteronomy.  In  tho  first  case  tho 
paraphrase  was  from  the  threo  Targums  mixed,  in  the  second  from 
tire  Targum  Yonathan  with  deviations,  in  tho  last  from  the  Targum, 
Oilkelos.  (These  pieces  are  interspersed  with  sundry  bits  of  poetry  ; 
seo'Camb.  MS.  Add.  374,  leaves  169a-1714,  l»9o-203a,  423*-427o.) 
Towards  the  end  of  the  14th  century,  as  regards  Passover  and  Pentecost, 
the  custom  fell  into  desuetude,  but  down  to  our  own  days  some  of 
the  congregations  of  Italy  continue  the- usage  of  reciting  the  Targum 
Onkelos  in  connexion  with  the  narration  of  the  death  of  Moses.  This 
custom,  however,  is  now  rapidly  dying  out.  As  regards  the  recitation 
of  the  Targum  on  tha.  Prophets,  a  small  remnant  or  the  congregations 
following  tho  rito  of  Rome  (i.*.,  the  so-called  ItaKant)  continue  it 
to  this  day  on  the  festival  of  Passover.  For  the  use  of  the  Targum 
*i  Pentecost,  see  Retvonta,  by  R.  Meir  of  Rotbenburg  (Roan,  j.v. 
footnote  8),  No.  69. 
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Bible.  Thru  the  Targums,  both  in  their  periods  of  vigour 
and  decay,  exercised,  directly  and  indirectly,  a  salutary 
influence.  In  each  case  the  knowledge  of  Hebrew  was 
promoted;  and  it  advanced  so  much,  that  by  1000  a. d. 
the  Jews  of  Irak,  like  those  of  the  rest  of  the  world  then, 
and  as  in  our  own  days,  certainly  knew  the  pure  Hebrew 
better  than  the  Aramaic  idiom.  The  same  was  the  case  in 
other  Arabic-speaking  parts,  as  Spain,  Africa,  Ac, — Yemen 
then  and  s'till  forming  a  solitary  exception.1 

Authonhip  and  Age  of  the  Variout  Targitm*. — The 
Targums  on  the  various  books  of  the  Bible  are  not  merely 
by  various  authors,  but  also  of  various  ages.  They  have 
only  one  thing  in  common, — all  of  them  rest  on  oral  tradi- 
tions, which  are  hundreds  of  years  older  than  the  earliest 
form  of  the  written  Targums  now  in  our  hands  We 
enumerate  them  according  to  Biblical  order,  although  that 
is  not  necessarily  the  chronological  order  in  which  they 
were  either  composed  or  committed  to  writing. 

L  The  Pentateuch.  — (a)  There  is  a  coraploto  Targum  known  ss 
Onkeloa  (Ub?l\«,  D^PJIK.  D^?3K.  Di^piVK).  The  person  and 
oven  the  name  of  Onkeloe  have  been  for  the  last  three  hundred 
years  a  crux  ertiUomiTL 

According  to  the  Babylonian  Talmud,  MtM,  S*,  "  Onkelos  (am 
of  Calonicua,  OiU.,  564,  or  of  Catonymus,  'Ab.  Zar.,  11a),  the  pro- 
selyte, compoaed  the  Targum  on  the  Pentateuch  (1*9?$)  out  of  the 
mouth  of  R.  Elferer  and  R.  Yehoehna',"  Who  taught  in  the  1st  and 
2d  centuries.  In  the  Jerusalem  Talmud,  Jleg.,  L  9,  the  tame  thing 
is  related  on  the  same  authorities,  and  almost  in  the  eamo  words, 
of  the  proselyte  Aquila  (Alcylas)  of  Pontus,  whose  Greek  version 
of  the  Bible  was  much  used  by  Greek -speaking  Jews  down  to  the 
time  of  Justinian  {Nov.,  cxlvi.  cap.  1).'  There  are  other  parallels 
between  what  Tottphto  and  the  Babylonian  Talmud  tell  of  Onkeloe 
and  what  the  Jerusalem  Talmud  and  the  Uidrash  tell  of  Aquila. 
Both  throw  their  idolatrous  inheritance  into  the  Deed  Sea  (7ml, 
Dtmai,  vi.  12 ;  T.  Y.,  Dcinai,  vi.  10),  and  both  hare  connexions  with 
Roman  emperors,  Onkelos  being  sister's  son  of  Titus  (Qitlin,  684), 
and  Aquila  of  Hadrian  (ifidr.  Tan\.t  UishpeUitn;  tee,  alao,  for 
Onkeloa,  'Ab.  Z.,  11a,  and  for  Aquila's  connexion  with  Hadrian,  T. 
Y.,Jfag.,  ii.  1;  Skein.  Jiab.,  xxx.;  Epinhanius,  Dt  Mens,  et  Pond., 
xiv.  tq. ).  From  these  facta  some  (see  N.  Adlcr,  KethinaA  logger, 
in  the  Yilue  Pent,  1874,  Introd.)  ttill  argue  that  Onkeloa  is  but 
another  name  for  Aquila,  and  that  the  Greek  translator  also  wrote 
our  Targum.  This  view  was  long  ago  refuted  by  R.  'Axaryah  de' 
Rossi,'  and  is  quite  untenable.  It  is  incredible  that  Aquila  or  any 
other  Greek  could  have  had  the  mastery  of  Aramaic  and  of  tradi- 
tional lore  as  well  as  of  Hobrow  which  the  Targum  displays;  and 
the  phrase  of  T.  Y^'Megil. ,  i.  9,  "  an  untutored  person  picked  out  for 
them  Aramaic  from  the  Greek,"  ia  quite  inapplicable  to  Onkelos, 
and  ought  to  be  taken  as  referring  to  the  Peahito  8yriac,  which  is 
admittedly  dependent  on  the  LaX.  In  a  Jewish  writing  "for 
them" — set  absolutely— means  "for  the  Christiana."  The  view 
now  accepted  by  most  critics  is  that  the  word  Onkeloe  is  a 
Babylonian  corruption  of  Akylas,  but  that  the  name  "Targum 
Onkelos  "  originally  meant  no  more  than  "Targum  in  the  style  of 
Aquila,"  i.e.,  bearing  to  the  freer  Palestinian  Targums  a  similar 
relation  to  that  of  Aquila's  version  to  the  Septuegint*  On  this 
view  there  never  was  a  real  person  called  Onkelos.  .But  how  Akylas 

(D^W;  in  Ber.  Jiab.,  I.  middle,  DI^PK  or  r^'"*. ■<■*■•  fr?*) 
could  be  corrupted  into  Onkelos  has  not  been  satisfactorily  ex- 
plained :  and,  besides  tho  traditions  about  Onkelos  which  resemble 
what  is  known  about  Aquila,  there  are  others,  and  these  older  than 


1  In  Yemen  the  Targum  is  publicly  recited  to  this  day,  and,  strange 
to  say,  by  boys  of  nine  years  of  ago  or  so  in  turn.  See  J.  6*phir, 
Bben  Sappir,  L  (Lyck,  1866,  8ro)  leaves  636,  61a.  Saphir  once  told 
the  present  writer  that  a  youth,  eighteen  years  o*  age  (ur  ripra,  614), 
who  carried  his  travelling-bag  and  served  as  his  guide  over  the 
mountain*,  Said,  i.e.,  Se'adyah,  by  name  and  a  shoemaker  by  trade, 
could  translate  to  him  in  Aramaic  front  memory  any  passage  Saphlr 
recited  in  Hebrew. 

1  For  the  connexion  of  Aquila  with  R.  HTeter  and  R.  Yehochua',  see 
also  BerttK  Rat\,  lex. ;  Bcmidb.  Rob.,  Vilt  end ;  KoheL  Jiab.,  vii.  8. 

'  I.e.,  "mln  Hsadummlm."  The  Adummim  are  supposed  to  be 
one  of  the  four  noble  families  carried  to  Rome  by  Titus. 

«  The  Jeru&atem  Talmud  repeatedly  cites  Aquila's  renderings  and 
never  names  Onkelos.  But  it  does  show  acquaintance  with  renderings 
found  In  Onkelos  {e.g.,  MegiL,  It.  11 ;  cf.  Onk.  on  Exod.  xxxfi.  35) 
In  the  Midriuh  Rabbah,  besides  many  citations  from  Aquila,  we  And 
one  of  Onkelos  by  name  (lu Bess,  it,  ix.  «» fine ;  Onk.  on  Deut  xxxiL 
24)  and  various  allusions  (without  name)  to  renderings  found  in  him. 
He  b  alto  eited  by  name  in  the  Palestinian  Pireke  de-R.  Elf eser,  awvlii. 


eitner  Oemara,  which  have  no  such  resemblance,  snd  assign  to  him 
an  earlier  date,  sasociating  him  with  R.  Gamliel  the  elder,  tho 
teacher  of  St  Psul  ( Tosepklo,  Shab.,  vii.  [viii.]  18;  Hag.,  iii.  2,  3; 
Ktl.  Bab.  Bath.,  iL  4;  ilikv.,  vi.  8;  Talmud  B.,'^6.  Zar.,  11a; 
Mae.  Semah,  viiL  init).  The  Zohar  (iii.  leaf  73a  of  the  small  ed.) 
ascribes  his  being  circumcised  to  Hillel  (R.  Gamliel's  grandfather) 
and  Shsmmai.  These  notices,  it  is  true,  do  not  speak  of  Onkelos  as 
a  targumist ;  and,  indeed,  the  Targum  b*ing  a  representative  piece 
of  the  oral  law  wss  certainly  not  written  down,  private  notes  {megil- 
loth  Ktharim)  excepted,  before  the  Miehnah,  Tottphto,  sc.,  i.».,vjll 
about  the  end  of  the  6lh  or  the  beginning  of  the  7th  century.  But 
in  the  opinion  of  thepreseut  writer  this  need  not  prevent  us  from 
recognizing  Onkeloe  ss  a  corrector  snd  compiler  of  oral  Targum  in 
the  1st  century!  As  regards  the  name,  it  may  be  suggested  that 
Onkelos  is  a  deliberate  perversion  of  Evangelus,  a  Greek  proper 
name  which  exactly  translates  the  Jewish  (aud  especially  Babylon- 
ian-Jewish) name  Jtebasser.  As  tho  Christian  writings  aro  called 
Aval  (iniquity,  idolatry),  and  as  tho  pre-Mishnic  teacher  R.  Mcir 
calls  tho  gospel  [tcangtlicm)  ongiilayon  (iniquity  of  the  roll;  T.  Ii., 
Shab.,  leaf  116,  Atnst.  ed.  of  1645),  or,  by  invorsion,  pi'/yon-arcn. 
(roll  of  iniquity),  the  name  Evaugelns.  which  suggested  associations 
with  the  gospel,  might  be  perverted  into  Onkelos  quasi  On-kcks 
(Iniquity  of  disgrace).  And,  while  a  Babylonian  Jew  coining  to 
Palestine  might  find  it  convenient  to  translate  his  Hebrewname  into 
Evangelus,  this  good  Greek  name  was  enough  to  suggest  in  after 
times  that  he  was  of  heathen  origin  and  so  to  facilitate  tho  con- 
fusion with  Aquila.  The  idiom  of  the  Targum  Onkeloa,  which  is 
held  to  be  Palestinian  with  some  Babylonian  features,  points  to 
Babylonia  as  the  country  of  its  final  redactor,  if  to  Patcjtiuo  as 
its  source.  It  must  be  remembered  that  Hillel  and  other  great 
fountains  of  Palestinian  learning  were  of  Babylonian  origin.' 

(fl)  Certain  Targumic  fragments  on  the  Pentateuch  go  under  the 
name  of  Targum  YerusKalmi,  or,  rather,  Paleetiuian  Targum. 
These  are  the  remains  of  a  much  larger  Jerusalem  Targum',  once 
current  in  Palestine.  But,  the  Palestinian  rabbis  not  having 
approved  of  it,  perhaps  because  it  accorded  in  various  of  its 
interpretations  and  phrases  with  interpretations  and  phrases  to 


•  Bibliography  of  the  Targum  DiVpaiK. —  (A)  There  are  very  fine 
MSS.  of  this  Targum  at  Parma,  Oxford,"  Cambridge  (Dd.  11,  26, 
Add.  446,  1053),  the  British  Museum,  Kissingen  (Rabbin  Bamberger), 
ire.  (B)  A  Maasoreth  on  our  Targum  by  an  anonymous  author, 
who  must  have  lived  in  or  before  the-  12th  century,  has  been  pub- 
lished—(1)  by  Lunatto  <Osur  Ji'ehmad,  iv.);  (2)  by  Adler  (Vilna 
edition  of  the  Pentateuch  of  1874) ;  and  (3)  by  Berliner  (with  a 
German  translation,  Ac,  Leipsic,  1677,  8vo).  (C)  Leading  editions: 
— (1)  Bologna,  1482,  editio  princepe,  without  vowel-points  ;  (2)  tho 
Complatensian  polyglott;  (3)  the  Bomberg  Rabbi d!o  Bible  of  1517  ; 
(4)  Sabbioneta,  1557,  16mo  (reprinted,  not  without  mistakes,  at 
Berlin,  1884,  imp.  8vo) ;  and  (5)  VUna  edition  of  the  Pentateuch  of 
.1874,  the  Targum  being  pointed  according  to  a  Bodleian  MS.  (Canon. 
Oriont  fll).  (D)  Translations  :-(a)  into  Latin -(1)  by  Alphonsus 
Zamorensts  (Potygl.,  1517,  Ac);  (2)  by  P.  Fagius  (Strasbur*,  1546. 
folio);  (4)  into  English  by  Etheridge  {Targunu,  London,  1862-65, 
8vo).  (E)  Commentaries,  all  in  Hebrew: — (I)  'Pathehegen,  by  .an 
anonymous  Provencal  rabbi  of  the  12th  century  (see  Macros),  in 
the  VUna  Pentateuch  of  1874;  (2)  by  R,  Mordekhal  b.  Naphtali 
(Amsterdam,  1671-77,  fob) ;  (3)  Lehem  Vttimlah  (doublo  commentary) 
by  K  Bensiyyon  BerkowiU  (VUna,  1846-56);  (4)  by  Dr  Nathan 
M.  Adler  (VUna  PenUtench  of  1874,  ut  tupra).  (F)  Other  liters- 
ture  (alto  for  the  other  Targums): — (a)  in  Hebrew — bteor  'Bnayimt 
by  R.  'Azsryah  m.  Haadummim  (cheapest  and  best  edition,  Vllna, 
1863;  Jfin*  Targumo,  by  R>  Y.  Berlin  or  Pick  (Breslau,  1851,  4 to); 
Oheb  Oer,  by  &  D.  Luuatto  (Vienna,  1830) ;  'Otch  Or,  by  the  before, 
named  B.  BerkowiU  (Vilna,  1843) ;  Iggertth  BWortth,  by  R.  Z.  H. 
Hayyuth  (Chajea),  ed.  BriilL  Presburg  (1863,  8vo);  Rapoport,  'KrekK 
Milli*,  (Prague,  1852,  4to) ;  Lbwy,  Bil  fxreth  Uattalmud,  i.  (Vienns 
1863,,8vo);  (4)  in  Latin — Morlnus,  Bxercitationtt,  ii  viii.  6  (Pari*, 
1660);  Winer,  He  Onkelaso  (Lelfnic,  1820,  4to) ;  R.  Anger,  De  Oukelo 
(Leipsic,  J 846-46)  ;  (c)  iu  German— Zunz,  GolUtd.  Vortrttgt  (Berlin, 
1832);  Geiger,  AYseAril  (Gralu,  1857);  Hamburger,  IUal-Sney. 
UopSdie;  Targum  Onhtloe,  by  Dr  A  Berliner  (Berlin,  1884,  Imp. 
8vo).  On  this  work,  see  Noldcke,  in  Zarncke's  Ccntralbl.,  1884, 
No.  89,  and  Lagarde  in  Outt  OeL  Anuig.,  November  18S6  (No.  22) ; 
(d)  In  English :  E.  Deutscb,  in  his  Literary  Jieutain* — to  bo  used 
with  caution.  (G)  Lexicons  to  this  and  other  Targums  : — (1)  as  for 
the  Talmuds  and  Midrashim,  to  also  for  the  Targum,  R.  Natban 
b.  Yehiel'e  'Aruih  (see  TaLMtm,  p.  37,  note  7)  sUnds  first;  (2)  next 
to  it  is  Elias  Levita's  Methurgema*  (Isny,  1541,  fol.);  (3)  Buxtorfs 
Lexicon  ChaUaicum,  Talaudicum,  et  Rabbinicum  (cheap  and  uew, 
though  by  no  means  best,  ediUon,  Leipsic,  1869-,75);  (4)  Levy's 
ChaUL  Wfrterb.  (1866-68)  ;  (5)  Jtttrow  t  Dictionary,  L  (New  York, 
1886).  (H)  Grammars:— (1)  Juda  Jeitteles's  iicbo  JJaUathem  (Pnujnr, 
1813,  4to);  (2)  Bliicher's  Marpe  Letkcm  Arammi  (Vienna,  1838/; 
(3)  Fflrtt's  Lehrgeb.  d.  Aram.  Idivme  (Leipsic,  1865);  (4)  Lerncr'a 
IXkduk  Laehon  Arammith  (Warsaw.  1876) ;  all  in  8va 
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to  found  In  the  Gospel*,'  It  gradually  lot  its  authority  and  the 
greater  portion  of  its  original  matter,  and  ia  now  in  our  hands 
what  it  IV  It  certainly  never  was  part  of  the  T.  Onkdos,  nor  wsa 
the  T.  Oakeloj  part  of  it,  though  the  two  are  closely  related.  As 
regard*  its  age,  several  of  the  pieces  formerly  found  in  it  (now  in 
T.  Yonathan)  were  in  thr  2d  and  Sd  centuries  distinctly  quoted* 
with  disapprobation.  But  like  Onktlos  it  cannot  have  heon  written 
down  before  the  itishnah  and  other  parts  of  the  oral  Law.' 

M  TUo  Taryum  Yonathan,  or  T.  of  Jonathan,  on  the  Ftntattueh 
is  also  Palestinian.  This  Targum  was  no  doubt  undertaken,  as  Dr 
Bachcr  has  shown  (Z.D.  M.  O.,  xxviii.  p.  69),  to  conibiue  the  finest 
parts  of  what  early  T.  Onkclos  and  T.  Yeruehalmi  contained.  This 
attempt  could  not  have  been  mado  without  both  these  Targums 
lying  in  writing  l.jforo  tho  compiler  of  the  third  Targum.  The 
Tui'jHtn  Yutwthait  ou  the  Pentateuch  is  a  product,  at  the  earliest, 
of  the  7th  ccurury,  to  which  conelusiou  internal  evidencq  also 
points.4  The  author  in,  of  course,  not  the  Yonathan  b.  'Uzziel, 
principal  of  tho  eighty  disciples  of  Hillel  (T.  B.,  Sttkkah,  26a), 
who,  according  to  1.  Bab.,  Mcgill.,  3<«,  comitoscd  a  Targum  on  the 
Prophets  from  tho  traditions  of  Haggai,  Zecharieh,  and  Malachi.* 

II.  Targum  }'oiia/Aan  on  the  ProphtU.— It  has  been  known  from 
oarly  quotations,  as  from  Rx&m  {q.  p.)  ami  others,  but  notably  from 
Kimhi  (?.r.),  that,  in  addition  to  the  complete  extant  Targum  on 
tho  Prophets,  there  existed  other  Targums  or  fragments  of  them. 
These  are  now  known  from  the  marginal  additions  to  the  Reuch- 
linian  Codex  of  the  Targum  ou  the  Prophets  published  by  Lagardo 
(Lcipsic,  1872),  and  hive  been  discussed  by  Bacher  {\U  tup.).  Aa 
regards  the  complcto  Targum  on  the  Prophets,  no  mistake  can  be 
greater  than  to  believe  that  Rab  Yoseph,  a  teacher  of  the  3d 
and  4th  centuries,  and  head  of  the  acadomy  of  Pumbaditha  (see 
Rabbaii),  was  the  author  of  this  Targum  in  whole  or  in  part  This 
mistake  has  its  origin  in  the  repeated  phrase  of  the  Babylonian  Tal- 
mud, *pP  ("as  Rab  Yoseph  targumizes") ;  but  then  a 
similar  phrase  exists  with  regard  to  Rab  Shesheth,  flCC  3^  DIVIDES 
(M  as  Rab  Shesheth  •  targumizes  ").  And  in  like  manner  tho  expres- 
sion l3*D3">nOnD  ("as  we  targumize  ")  is  of  frequent  occurrence.  In 
this  last  iustaure  the  words  mean  "as  we  are  in  the  habit  of 
translating  certain  passages  in  Holy  Writ  according  to  a  Targiun 
we  have  received."  As  applied  to  Rab  Yoseph  and  Rab  Shesheth 
the  phrase  may  certainly  mean  mora  aud  yet  not  imply  that  these 
teachers  were  in  any  way  authors  of  the  Targum  on  the  Law,  the 
Prophets,  or  Hagiographa.  Rab  Yoseph  and  Rab  Shesheth  were 
both  bliud,  and  as  such  were  not  allowed  to  quote  in  <xttnso  the 
written  word  of  tho  Law,  which  it  was  forbidden  to  recite  oially. 
They  therefore  committed  to  memory  the  oral  Targum,  and  so  were, 
of  course,  appealed  to  as  Targumic  authorities,  4c.7  That  Rab 
Yoseph  was  not  the  author  of  tho  Targum  on  the  Prophets  will  be 
clearly  seen  from  the  following  Tslmudie  passage  (B.,  iUgillah,  3a; 
ilocd  Kalan,  2Si)  :— "  Were  it  uot  for  the  Targum  of  that  verse 
[Zechar.  xii.  11]  I  should  not  know  tho  meaning  of  the  prophet." 
This  verse  ia  from  the  last  but  one  of  all  the  Prophets;*  and  we 
see  that  Rab  Yoseph  must  have  had  the  Targum  on  the  Prophets 
before  him.  In  the  opinion  of  the  present  writer  this  Targum  was 
composed  by  Yonathan  ;  and,  not  being  on  books  of  the  Law,  there 
was  no  reason  why  it  should  not  have  been  there  and  then  written 


1  See  T.  Yer. ,  Berakhoth,  v.  3,  and  compare  with  it  Luke  vi.  36. 
Compare  Berliner,  ut  tnpra,  pp.  85,  86. 

*  Compare  last  note. 

*  BMiography  of  the  Targum  YtrvJhalmi  on  the  Pentateuch. — (A) 
There  is  a  MS.  of  this  Targum  preserved  in  tho  Vatican  library  (ccocxl. ). 
(B)  The  first  edition  of  thisTargum  is  in  the  so-called  Christian  Rabbi  Die 
Bible  of  1517.  It  is  to  be  found  also  in  most  polyglot!  and  Rabbinic 
Bibles,  inrludingthe  Polish  editions  (Warsaw,  4c).  (C)  Translations  : 
— (a)  Latin — (1)  by  Taylerus  (London,  1649,  4to) ;  (2)  by  Chevalier 
(in  the  Polyglott,  London,  1653-57).  (6)  In  English  by  Etheridge  ( Tar- 
P'iiiu,  London,  1S02-65,  8vo).  (D)  Tliero  are  two  commentaries  on 
this  Targum  in  Hebrew  :— {1)  by  A.  David  b.  Ya'akob  (Prague,  1009, 
4to);  (2)  by  R  Mordekhal  b.  NaphUli  (Amsterdam,  1671-77,  fol.). 

*  See  our  Targum  on  (Jen.  xxi.  21,  where  Mohammed's  first  wife 
(Khsdldja)  and  their  youngest  daughter  (Fatima)  are  mentioned  by 

*  Bibliography.— (A)  There  certainly  exists,  somewhere  in  Italy,  a 
MS.  of  this  Targum,  although  tho  owner  is  at  present  unknown.  (B) 
This  Targum  appeared  for  the  first  time  in  the  Pentateuch  edition  of 
Venice  (1690-61,  8vo).  (C)  Translations  :— (a)  Latin  by  Chevalier 
(London,  1653-57);  (*)  in  English  by  Etheridge  (op.  cit.).  (D)  Com- 
mentaries:-(l)  by  R.  David  b.  Yaskob  (Prague,  1609,  4to);  (2)  by 
R  Mordekbni  b.  Naplitali  (Amst,  1671-77,  fob);  (3)  by  an  anony. 
mous  author  in  the  Warsaw  edition. 

*  In  the  editions  before  us  (T.  B.,  Solah,  484)  Yo$eph  stands  on  the 
margin  instead  of  Shetheth  ;  but  in  the  edition  before  R  'Azaryah  m. 
Haaduiumiin  the  reading  was  absolutely  Shuheth  ;  see  Mtor  '£nayim, 
cap.  xlv. 

7  See  Totnphoih  on  B.  Kan.,  leaf  8a,  catchword  D3"inDT3.\ 

*  This  is  by  no  means  an  isolated  phrase  ;  in  T.  B.,  Syn\edrin,  84*. 
a  similar  one  occurs,  referring  to  lea.  rUL  «. 


down.*  Although  tho  traditions  it  embodies  came  originally  from 
Babylonia  and  returned  to  Babylonia,  ita  language  has  yet  a  nwre 
marked  colouring  of  the  Palestinian  idiom  than  that  of  Onkelos, 
because  it  was  not  studied  ao  much  and  therefore  not  so  much 
modified  and  Interpolated.  Some  of  the  Agadoth  occurring  in 
this  Targum  are  ascribed  in  the  Talmud  and  Midrash  to  later 
men,  but  this  ia  no  conclusive  argument  against  an  early  date.  It 
can  be  ahown  that  many  lawa  and  aayinga  supposed  to  be  of  the 
2d,  3d,  and  4th  centuries  of  the  Christian  era  are  actually  of  pre- 
Christian  times,  and,  indeed,  certain  explanations,  figures  of 
speech,  4c,  had  been,  so  to  say,  floating  in  the  air  for  centuries. 
Certain  passages  in  the  Septungint  contain  Agadoth  which  re- 
appear,  seemingly  for  the  first  time,  in  the  Talniudic  literature. 
The  Prophets  themselves  knew  Agadoth  which  only  reappear  in 
what  are  believed  to  be  late  Midrsahiin  (comp.,  e.g.t  Isaiah  xxix. 
22  with  T.  B.,  Spin.,  lib ;  las,  xxx.  26  with  Targum  on  Judges 
v.  31,  Ber.  Rab.,  xii.;  Ezek.  xxii.  24,  Ac,  with  Btr.  Rab.,  xxjtiii.)." 

111.  Taroiiwi  on  the  Hagiographa. — No  author's  name  is  attached 
to  this  Targum  in  whole  or  in  part.  The  Psalms  must  have  had 
one  "  or  two 13  Targums  ;  tho  book  of  Proverbs  at  least  two  ;  '*  the 
book  of  Job  at  least  three. 11  There  must  have  been  two  Targums  on 
Canticlea,"  Ruth,'*  Ecclesiastca,17  and  Esther,"  and  probably  theeo 
on  Lamentations,1*  tho  earliest  of  which  was,  no  doubt,  simultane- 
ously coming  into  existence  with  the  earliest  on  the  book  of  Job. 
For  Ezra-.Ncneimah  no  Targum  exist*.  Daniel  only  in  part  wanted 
a  Targum,  aud  it  is  supposed  to  have  had  one  ;*•  and  the  books 
(or  rather  the  book)  of  Chronicles  have  a  by  no  means  late  one," 
although  it  ia  not  by  Rab  Yoseph,  of  the  4th  century.** 

•  bee,  however,  vol.  xxl.  p.  648. 

M  Bibliography.— XA)  There  are  MSS.  of  the  Targum  on  the  Prophets 
in  the  Bodleian  (Opp.  Add.,  4to,  75  aud  76,  Uii  4  and  Kcnnicott 
6).  (B)  The  earliest  edition  is  iu  tho  Rabbinic  Bible  of  1517.  (C) 
Translations:— (a)  in  Latin— (1)  by  Alphonsus  ZainorensU  (revised  by 
Arias  Montanus  awl  afterwards  by  Clericus) ;  (2)  Jeremiah,  by 
Ghislerus,  1623;  (3)  Minor  Prophets,  by  Mercvnts,  1559,  Treinellina, 
1567,  aud  Flgueiro,  1615;  (4)  Hosej,  Joel,  and  Amos,  by  Quinquar- 
boreus,  1556;  (5)  Obadiah,  by  Bcdwell,  1601,  and  Leusden,  1666  • 
(6)  in  English— Iaaiah,  by  Pauli  (London,  1871,  fivo).  (D)  Besides 
the  general  literature  mentioned  under  "  Onktlot "  (m  fint ),  we  must 
mention  Frankel,  Zum  Targutn  tier  Propheten  (Breslau,  1872,  4to), 
which  mnst  be  used  with  caution. 

11  See  T.  B.,  MtgUlah,  21a,  anil  also  Raslil  on  T.  B.,  Taanith,  leaf 
18a.  Zuuz  is  greatly  mistaken  when  he  says  (Oott.  Vortr.,  p.  64)  that 
the  Targums  ou  Psalms,  Job,  and  Proverbs  have  ono  aud  the  same 
linguistic  character.    Tho  Targum  ou  Proverbs  is  almost  jmre  Syriac 

»  See  the  Targum  itself  on  Psalm  lxxvi.  11. 

n  There,  no  doubt,  existed  another  Targum  on  this  book,  older  than 
that  now  in  our  hands;  see  Btr.  Rab.,  xciil. 

11  See  the  extant  Targnm  on  Job  xxiv.  19,  and. comp.  note  19  infra, 

'»  See  R  Nathan  b.  Yehiel'a  'Arukh,  a.  v.  R*D?D.  A  "  Yerushalml 
Targum  "  presupposes  at  least  one  other. 

'*  Tho  Targum  on  the  Five  Megilloth  has  all  one  character,  and  ia 
therefore  wholly  Yerushalmi. 

17  Tho  Targum  itself  repeatedly  quotes  another  Targum. 

11  8e«  Bashi  on  T.  B.,  Megitlah,  leaf  136,  catchword  JOT.  We 
have  Hill  two  Targums  on  Esther.  It  ought  to  be  mentioned  hero 
that  iu  the  post-Taliuudic  Mattekheth  Sophertm,  xiii.  6,  an  Aramaic 
translation  of  Esther  hi.  1  is  given  with  tho  introductory  words  : 
03171  tpP  3T  ("Rab  Yoseph  taigomized  ").  This  somewhat  lengthy 
translatlou  is  found  (the  quotation  from  the  Targum  on  Proverbs 
excepted)  almost  verbatim  in  the  Targum  SJitni  in  loc 

"  The  book  of  Lamentations,  aud  consequently  a  Taiguiu  thereon, 
was  no  doubt  used  along  with  the  book  of  Job  and  the  Targum 
thereon,  by  mourners.    See  Schiller-Szlnessy,  Catalogue,  i.  p.  27. 

*  See  Munk,  "  Notice  sur  Saadia  "  (Cahen,  La  Bible .-  /sale,  Pans, 
1838),  p.  159.    His  ingenious  remarks  are  scarcely  borne  out  by  fact. 

»  From  a  late  name  occurring  in  a  book  no  conclusions  must  bo 
drawn,  as  isolated  words  may  be  a  mere  interpolation.  Tho  internal 
character  of  a  work  must  decide  the  age  In  which  it  was  composed. 

**  Bibliography.- {A)  There  are  HSH  of  the  Targum- (1)  on  the 
Psalms,  in  Parma  (De-Rossi,  31.  32,  732)  and  Paris  (110) ;  (2)  on 
Proverbs,  in  Parma  (31,  32)  and  Paris  (as  before) ;  (3)  on  Job,  in 
Parma  (31,  32)  and  Paris  (as  before) ;  (4)  on  tbo  Fivo  Megilloth, 
in  the  Court  Library  of  Vienna  (xxix.),  Parma  (31,  32),  the  Bod- 
leian (Uri  1,  44),  Cambridge  (Add.,  436);  and  (6)  on  Chronicles  .n 
the  Vatican  (Urb.  L),  the  Erfurt  ministerial  libiary,  Cambridge  (E 
6,  9),  and  the  BosUeian  (Uri  85,  36).  (B)  The  earliest  editions  of  tho 
Targum  on  the  Hagiographa  (except  on  Daniel,  Ezra-Nebemiab,  and 
Chronicles)  are  the  Rabbinic  Bibles,  and  on  Chronicles  those  of  1 6SO-&3 
by  Beck  and  1714  by  Wilkins.  '(C)  Translations :— (a)  in  Hebrew — 
the  Targum  Sheni—  (1)  Leehon  lahab  (Const,  1732),  and  (2)  Path, 
thegen  hakkeihab  (Amst,  1770,  repr.  at  Czornowitz,  1888),— all  8vo; 
(b)  in  Latin— (1)  on  the  PsaJms,  by  Ang.  Justinianna,  and  again  by 
Arias  Montanus  ;  (2)  on  Proverbs,  by  Alphonsus  Zamorensia ;  (8)  en 
Job,  by  the  saW;  (4)  on  Canticles,  by  the  same,  and  again  by 
Behreokenfucn.  (Basel*  1668,  8vo);  (6)  on  Bath,  by  ArU*  Montana*.  . 
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SlaU  0/  Text  —The  Targum  text  it,  taken  as  a  whole,  in  a  vcrj- 
corrupt  tUto  The  causes  of  this  corruption  aro  many,  but  chiefly 
the  following: — (1)  mistakes  ordinarily  made  by  scribes  through 
carelessness,  or  ignorance,  or  both  ;  (2)  the  Targuma  had  pawed 
from  ceutury  to  century  and  from  country  to  country  without 
hiring  been  written  down  ;  (3)  wheu  written  down  they  were  prob- 
ablv  not  provided  with  vowel  points  at  once;  (4)  when  proviJed 
with  vowel-pointa  most  of  them  were  first  provided  with  Babylonian 
(or  Aaayrian),  which  afterward*  were  changed  into  Palestinian  ones  ; 
this  change  was  a  fertile  source  of  fresh  mistake*  ;  (5)  the  loss  of 
ths  general  knowledge  of  the  Targumic  idiom  contingent  on  the 
decline  and  final  fall  of  the  inatitution  of  publicly  reciting  tho 
Targura  was  an  additional  aourco  from  which  mistakes  arose  ;  (6) 
conjectural  cinendationa  contributed  their  quota  to  the  corruption 
of  the  text;  (7)  Buxtorfs  emendations  founded  on  the  diction  of 
the  Biblical  Targum  (as  suggested  in  the  Ifethurgeman)  are  a  gross 
mistake,  inasmuch  as  they  lack  the  criticism  of  history ;  (8) 
printers'  mistakes,  increasing  in  every  new  edition,  have  all  but 
ruined  the  text  The  remedies  for  this  corruption  are: — (1)  good 
Targum  MSS.  in  private  hands  and  public  libraries,  notably  in 
Italy,  Germany,  and  England  ;  (2)  Targum  MSS  ,  according  to  the 
BabyloniroAssyrian  system  of  punctuation,  chiefly  preserved  in 
South  Arabia,  Russia,'  and  England  ;  (8)  some  early  and  com- 
paratively good  printed  editions  ;  (4)  the  Masxreth  of  the  Targum. 

Value  of  Ou  Targums.—TUe  idea  so  long  entertaiued,  even  by 
the  learned,  that  those  old  versions  were  valuable  chiefly  as  guides 
to  the  original  readings  of  tho  sacred  text  must  be  given  up.  All 
of  them  contain  more  or  less,  whether  visible  at  first  sight  or  not, 
certain  paraphrastic  elements,  which  give  no  absolute  security  for 
the  exact  reading  of  the  pristine  Hebrew  text  But  besides  their 
importance  as  linguistic  monumeuts  they  have  the  highest  value 
a*  historical  records — (1}  of  the  exegesis  which  obtained  at  the 
time  of  their  composition,  and  (2)  of  the  then  current  manners, 
thoughts,  and  aspirations  both  of  the  Jews  and  of  the  surrounding 
nations.1  (8.  M.  S.-S.) 

t  TARIFA,  a  seaport  of  Spain,  in  the  province  of  Cadiz, 
at  the  extreme  Bouth  point  of  the  Peninsula,  59  miles  south- 
east from  Cadiz  and  (by  land)  21  miles  west-south-west 
from  Gibraltar.  The  town  is  nearly  quadrangular,  with 
narrow  crooked  streets,  and  is  still  surrounded  by  its  old 
Moorish  walls.  On  its  east  side,  just  within  these,  stands 
the  alcazar.  The  rocky  island  in  front  of  the  town,  con- 
nected with  the  mainland  by  a  causeway,  is  strongly  forti- 
fied, and  in  some  sense  commands  the  Strait  of  Gibraltar 
It  has  a  lighthouse,  135  feet  high,  which  has  a  range  of 
30  miles.  The  population  within  the  municipal  limits  was 
12,234  in  1877.  Anchovy  and  tunny  fishing  is  carried 
on,  and  there  is  some  coasting  trade.  Tho  manufacture* 
(leather  and  earthenware)  are  unimportant.  The  oranges 
of  Tar i fa  are  famed  for  their  sweetness. 

Tsrifa  is  the  Julia  Joxa  of  Strabo,  between  Gadea  and  Bolon, 
which,  according  to  that  writer,  was  colonized  by  Romans  and  the 
removed  inhabitants  of  Zclis  in  Mauretania  Tingitann  The 
Julia  Transdurta  or  Trpducta  of  coins  and  of  Ptolemy  appears  to 
be  the  same  place.  Its  present  name  (Arabic  Jatirat  farlf)  is 
derived  from  Tarif,  the  forerunner  of  Tank  (see  vol.  xvi.  p.  673). 
After  a  long  siege  it  was  taken  from  the  Moors  in  1292  by  Sancho 
IV.  of  Castile,  who  entrusted  it  to  the  keeping  of  Alonzo  Perez 
Quinqaarhoreu*  (Paru,  1556,  4to),  Mcreerin  (Paris,  1664-65  ;  revised 
1657);  (6)  on  Lamentation*,  by  Alph.  7,«m. ,  by  Quinquarborcus 
(Pahs,  1549,  4to),  by  Ghinlerus  (Leyd.,  1623,  foL),  and  again  by 
Taylerns  (Lond.  1651,  4to)  ;  on  Ecclesiastea,  by  Ar.  Mont.,  by 
Scbreckenfuchs  (Basel,  1555,  8to),  and  again  by  Costus  (Leydeu, 
1554,  4to);  (7)  on  Either,  by  Ar.  Mont.  (1572,  folio);  (8)  Chronicles 
by  Beck  from  the  Erfurt  MS.  {imperfect,  Augsb.,  1680-63),  and  by 
Wilkins  from  the  Cambridge  Ms.  (Amst   1716);  (c)  in  German  — 

(1)  on  the  Five  Megilloth,  by  R.  Ya'akob  U  Shemael  (Breisgau,  1584, 
4to);  (2)  on  the  targum  Shtni,  by  David  Oltensosser  (Sulzbaeh, 
1820,  8vo).  (D)  Commentaries :—{a)  in  Hebrew— (1)  on  the  Targum 
of  the  Five  Megilloth,  by  R.  Elyakim  Rotheiiburg  (Prague,  1618); 

(2)  on  Esther  alone,  by  R  Shern-el  Makihan  (Prague,  1601,  4to); 

(3)  on  the  same  Targum,  by  R.  Dr  fid  b.  Yehudah  Melamrhed  (Cracow, 
1644,  4to)  ;  on  the  Targum  SKeni,  by  R.  DavKI  b.  Ya'akob  (Prague, 
1609,  4*o)  ;  (b)  in  Snanish— on  Canticles,  by  R.  Moihch  Lam  ado 
(Venice,  1619,  4to). 

1  R.  Yehudah  lbn  Koreish  fully  understood  the  value  of  the 
Targuma.  See  his  Interesting  epistle,  addressed  to  the  Jewish  com- 
munity of  Fez,  published  at  Paris  (1867.  8vo),  under  the  name  of 
Eputola  de  Sludii  Targum  Utilitatt.  A  translation  of  the  intro- 
ductory part  (by  Wetxstein)  is  givso  in  the  L.  B.  O.,  111.  col.  22 
(reprinted  by  Dr  Berliner,  T.  O.,  p.  168  tq.)  lbn  Koreish  belonged 
to  the  9th  century,  ami  not,  as  Berliner  says,  to  the  10th  or  11th  ; 
nor  waa  he  a  Karaite  a*  Cr«u  (v.  p.  293)  half  believes. 


de  Guzman  ;  the  heroio  defence  by  the  latter,  commemorated  in 
the  /lomaneero,  earned  for  him  the  name  of  Guzman  "el  Bueno." 
It  was  in  the  defence  of  Tarifa  that  Alfonso  XI.  gained  the  battle 
of  Salauo,  a  ahort  distance  to  the  westward,  in  1340.  The  place 
was  successfully  defended  against  the  French  by  Gough  in  1812. 

TARN,  a  department  of  southern  France,  formed  in 
1790  of  the  three  dioceses  of  Albi,  Castres,  and  Lavaur, 
all  belonging  to  tho  province  of  Languedoc,  lies  between 
42-  23'  and  44*  12'  N.  lat.  and  V  32'  and  2"  56'  E. 
long.  It  is  bounded  N.  and  E.  by  Aveyron,  S.E.  by 
Herault,  S.  by  Aude,  S.W.  and  W.  by  Haute-Garonne, 
N.W.  by  Tarn-et  Garonne.  The  slope  of  the  department 
is  from  east  to  west,  and  its  general  character  is  moun- 
tainous or  hilly ;  its  three  principal  ranges,  the  Mountains 
of  Lacaune  (peak  of  Montalet,  4154  feet),  the  Sidobre,  and 
the  Montagne  Noire,  belonging  to  tho  Cevennes,  lie  on  the 
south  east  The  stony  and  wind-blown  slopes  of  tho  first- 
named  are  used  for  pasturage.  The  highest  point  of  the 
range  and  of  the  department  is  the  Fic  de  Montalet  (4154 
feet) ;  several  other  summits  are  not  much  short  of  this. 
The  granite-strewn  plateaus  of  the  Sidobre,  from  1600  to 
2000  feet  high,  separate  the  valley  of  the  Agout  from 
that  of  the  Thore.  The  Montagne  Noire  derives  its  name 
from  the  forests  on  its  northern  slope,  and  some  of  its 
peaks  are  from  3000  to  3500  feet  high.  The  limestone 
and  sandstone  foot-hills  are  clothed  with  vines  and  fruit 
trees,  and  are  broken  by  deep  alluvial  valleys  of  extra- 
ordinary fertility.  With  the  exception  of  a  small  portion 
of  the  Montagne  Noire,  which  drains  into  the  Aude,  the 
whole  department  belongs  to  the  basin  of  the  Garonce, 
— indeed,  if  the  rivulet  Oiron  be  excepted,  to  that  of  the 
Tarn,  which  flows  in  a  westerly  direction  past  Albi,  Gaillac, 
Lisle,  and  Rabastens,  receiving  on  the  left  the  Agout  at 
St  Sulpice.  Northern  Tarn  is  drained  by  the  Aveyron 
and  its  tributary  the  Viaur.  The  eastern  portion  of  the 
department  has  the  climate  of  Auvcrgne,  the  severest  in 
France,  but  that  of  the  plain  is  Girondin.  At  Albi  the 
mean  temperature  is  55°,  and  the  rainfall  29  5  inches. 
The  population  of  the  department  in  1886  was  358,757. 

Of  the  total  area  of  2217  square  miles,  or  1,418,969  acre?,  thero 
are  887,709  acres  of  arable  land,  118,071  of  meadows,  118,934  of 
vineyard*,  186,594  under  wood,  and  52,408  of  moorland.  By  last 
returns  there  were  11,360  horses,  3260  mules,  6430  autes,  20,550 
bulls  and  oxen,  53,900  cows  and  heifers,  13,240  calves,  455,600 
ahoep  (wool-clip  in  1878  1209  tons),  87,700  pisrs,  5350  goats,  and 
17,160  bee-hives.  In  1678  37  tons  14  cwt.  of  silk  cocoons  were  pro- 
duced. Oxen  and  sheep  aro  fattened;  ewes'  milk  cheese  like  that 
of  Roquefort  is  made  ;  and  geese  and  turkeys  aro  reared.  Tho 
crops  in  1S31  wore — wheat,  3,429,112  bushels;  mcslin,  53,113; 
rye,  1,371,040  ;  barley,  37,730  ;  buckwheat.  8448  ;  maize  and  millet, 
1,566.873;  oats,  538,422;  potatoes,  2,554.860  ;  dry  vegetable-!, 
374,716;  chestnuts,  268,125;  beetroot,  196,625;  782  tons  »f  hemp  ; 
476  of  (lax;  9,676,476  gallons  of  wiuo  (only  half  the  quantity  of 
the  previous  year,  owing  to  the  phylloxera).  Both  common  and 
good  table  wines  are  produced. 

Tho  mineral  product*  include  marble,  porphyry,  granite,  lime, 
manganese,  sulphate  of  baryta,  alum,  iron  li^uite,  aud  tourmaline. 
In  loSl  335,430  tons  of  coal  were  taker,  from  seven  pits,  and  other 
mines  are  about  to  tie  opened.  There  are  iron,  alkaline,  thermal, 
and  carbonate  of  lime  springs.  Tho  chief  centre  for  tho  manu- 
facture of  woollen  stuns  (in  1875  2S7  mills,  6457  workmen,  and 
93,615  spindles)  and  for  wool-spinning  and  weaving  (4893  machine 
and  hand  looms)  is  at  Mazamkt  («.r.),  but  all  sort*  of  woollen  and 
cotton  stuffs  are  produced  in  other  localities.  Other  industrial 
products  are  woollen  hosiery,  cotton,  silk,  aud  lincu  thread, 
morocco,  hats,  earthenware,  glass,  soap  ;  and  there  are  tanneries, 
distilleries,  flour-mills,  breweries,  dye-works,  sawmills,  printing- 
works,  and  numerous  limokilns.  In  1881  929  tons  of  steel  am. 
1947  tons  of  iron  of  various  kinds  were  produced.  Tho  Tarn  b 
navigable  for  43  rnilea  ;  thero  are  208  miles  of  national  roads,  4274 
of  other  roads,  and  120  of  railway.  The  depaitment  forms  Ihu 
diocese  of  Albi,  aud  belongs  to  the  16th  corps  d'anneo  (Montpellier!, 
and  the  court  of  sppeal  is  at  Toulouse.  Tho  chef-lieu  is  Albi. 
There  are  4  arrondissements  (Albi,  Castres,  Gaillac,  Lavaur),  35 
cantons,  and  318  communes, 

T  ARN-ET-0  AllON  N  E,  a  deportment  of  •south- western 
France,  was  formed  in  1808  of  districts  formerly  belonging 
to  Guienne  and  Gascony  (Qucrcy,  Lomaguc,  Armagnac, 
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Rouergue,  Agenais),  with  the  addition  of  a  small  piece  of 
Languedoc,  From  1790  to  1808  it  was  divided  between 
the  departments  of  Lot,  Haute-Garonne,  Tarn,  Aveyron, 
Gere,  and  Lot-et-Garorme.  Lying  between  43*  47'  and 
44*  25'  N.  lat.  and  0*  55'  and  1*  58'  E.  long.,  it  is  bounded 
on  the  N.  by  Lot,  on  the  E.  by  Aveyron,  on  the  S.  by 
Tarn  and  Haute-Garonne,  and  on  the  W.  by  Gere  and 
Lot-et-Garonne.  The  Garonne  and  its  tributary  the  Tarn 
unite  a  few  miles  below  Moisaac,  and  separate  the  elevated 
lands  to  the  north,  which  belong  to  tho  Cevennes  and 
the  central  plateau,  from  those  to  the  south,  which  are  a 
continuation  of  the  plateau  of  Lanncmezan.  The  principal 
tributary  of  the  Tarn  on  the  right  is  the  Aveyron,  the 
affluents  of  which  run  through  remarkably  parallel  valleys 
from  north-east  to  south-west.  The  general  slope  of  the 
department  is  from  east  to  west;  the  highest  point  (1634 
feet)  is  on  the  border  of  Aveyron,  the  lowest  (164  feet) 
where  the  Garonne  leaves  it.  The  winter  temperature 
is  37"  F.,  that  of  spring  and  autumn  54*  F.,  and  that 
of  summer  72"  F.  Rain  falls  seldom,  but  heavily,  espe- 
cially in  spring,  tho  annual  rainfall  being  28  9  inches. 

Of  a  total  ares  of  about  1436  square  miles,  or  919,265  acre*, 
arable  land  occupies  652,708  acres,  meadows  and  grass  45,073, 
vineyards  102,819,  woods  115,429,  moorland  and  pasturage  41,819. 
The  morns  in  1883  showed  2,167,000  bushels  of  wheat,  35,062  of 
meslin,  62,975  of  rye,  77,000  of  barley,  2,722,500  of  oats,  759,000 
ofmaitc,  1,867,250  of  potatoes,  35,468  tons  of  boetroot,  172  tons 
8  cwL  of  colza  seed,  399  tons  of  hemp,  394  tons  of  flax,  250,788 
tons  of  fodder,  12  tons  15  cwt  of  silk  cocoons,  20,018,380  gallons 
of  wine.  The  lire  stock  in  1881  included  14,336  horses,  1680 
mutes,  2120  awes,  89,295  cattle  of  various  descriptions,  116,349 
sheep,  1358  goats,  32,375  pigs  ;  6347  beehives  gave  25  tons  13  cwt 
of  honey  end  8  tons  2  cwt  of  wax.  There  are  57  quarries,  employ- 
ing 426  workmen,  where  phosphates  of  lime,  lithographic  stone, 
freestone,  potters'  clay,  gypsum,  and  schist  for  slating  are  worked, 
as  are  alio  iron  and  copper.  The  manufacturing  industry  is  repre- 
sented by  flour-mills,  various  kir.ds  of  »ilk-mill*  (1317  workmen), 
and  manufactories  of  linen,  wool,  and  paper.  Much  fruit  is  grown, 
and  the  principal  exports  are  fresh  fruit,  wine,  flour,  phosphates, 
lithographic  stone.  There  are  83  miles  of  waterway,  including  48  of 
canal,  156  miles  of  national  roads,  3515  of  other  roads,  127  of  rail- 
way lines,  tho  centre  of  which  is  Moutauban.  Tarn-et-Garonne  is  one 
of  the  least  densely  peopled  detriments  of  France:  in  1886  thero 
were  214,046  inhabitants,  aud  their  number  is  decreasing.  Except 
some  10,000  Calvinist*.  all  are  Roman  Catholics.  The  department 
forms  the  diocese  of  Montuuban,  and  Mongs  to  tho  jurisdiction  of 
the  Toulouse  court  of  appeal  and  'to  tho  district  of  the  17th  corps 
d'armee  (Toulouse).  It  has  3  arrondisscmcnts  (Montauban,  Moissac, 
and  Castel-Saxrasin),  24  cantons,  aud  194  communes. 

TARNOPOL,  a  market-town  in  Galicia,  Austria,  on  the 
Sereth.  It  was  formerly  a  fortress,  and  rendered  valuable 
services  to  Polish  kings,  who,  in  their  turn,  conferred  upon 
it  important  privileges.  The  town  enjoys  a  brisk  trado  in 
grain  and  wine,  an  d  has  some  sugar  factories.  Its  yearly 
horao  fairs  are  famous  throughout  tho  country.  The  popu- 
lation in  1885  was  27,000,  about  half  of  them  Jews. 

TARPAULIN  is  a  waterproof  sheeting  consisting  of  a 
stout  canvas  cloth  impregnated  and  coated  with  tar.  It  is 
employed  for  covering  hatchways  and  other  openings  into 
the  holds  of  vessels,  for  making  covers  for  railway  and 
other  waggons  and  farm  ricks,  and  generally  for  protecting 
bulky  goods  and  structures  from  weather  and  damp. 
Many  waterproof  compositions  other  than  tar  are  used  for 
similar  purposes,  the  principal  ingredients  being  solutions 
of  india-rubber,  gutta  percha,  and  various  resinous  bodies 
combined  with  pigments.    Seo  Waterproofing, 

TARQUINII.    See  Etruria,  vol.  viii.  p.  634. 

TARQUINIUS  PRTSCUS,  Lucics,  fifth  legendary 
king  of  Rome,  is  represented  as  tho  son  of  a  Greek  refugee 
who  removed  from  Tarquinii  in  Etruria  to  Rome,  by  the 
advice  of  his  wife,  the  prophetess  Tanaquil.  Appointed 
guardian  to  the  sons  of  Ancus  Marcius,  he  tucceeded  in 
supplanting  them  on  the  throne  on  their  father's  death. 
It  was  he  who  first  established  tho  Circus  Maximus,  built 
tho  great  cloacse,  and  founded  the  triple  temple  on  the 


Capitol, — the  expense  of  these  vast  works  being  defrayed 
by  plunder  seized  from  the  Latins  and  Sabipes.  Many 
of  the  ensigns  both  of  war  and  of  civil  office  are  assigned 
to  his  reign,  and  he  was  the  first  to  celebrate  a  Roman 
triumph,  after  the  Etruscan  fashion,  in  a  robe  of  purple 
and  gold,  and  borne  on  a  chariot  drawn  by  four  horses. 
After  a  reign  of  thirty-eight  years  he  was  assassinated 
by  the  contrivance  of  the  sons  of  Ancus  Marcius,  but 
Tanaquil  had  influence  enough  to  secure  tho  succession 
to  Servius  Tullius,  his  son-in-law.    See  vol.  xx.  p.  733. 

TARQUINIUS  SUPERBUS,  Lucius,  son  of  tho  pre- 
ceding, and  son-in-law  of  Servius  Tullius,  immediately 
succeeded  the  latter  without  any  of  the  forms  of  election, 
and  proceeded  at  once  to  repeal  the  recent  reforms  in  the 
constitution,  seeking  to  establish  a  pure  despotism  in  their 
place.  Wars  were  waged  with  the  Latins  and  Etruscans, 
but  the  lower  classes  were  deprived  of  their  arms,  and 
employed  in  erecting  monuments  of  regal  magnificence, 
whilo  the  sovereign  recruited  his  armies  from  his  own 
retainers  and  from  the  forces  of  foreign  allies.  The  com- 
pletion of  the  fortress  temple  on  tho  Capitoline  confirmed 
his  authority  over  tho  city,  and  a  fortunate  marriage  of 
his  son  to  the  daughter  of  Octavius  Manilius  of  Tusculum 
secured  him  powerful  assistance  in  the  field.  His  reign 
was  characterized  by  bloodshed  and  violence  ;  the  outrage 
of  his  son  Sextus  upon  Lucrctia  precipitated  a  revolt,  which 
led  to  the  expulsion  of  tho  entire  family,  after  Tarquin  had 
reigned  twenty-five  years.  All  efforts  to  force  his  way 
back  to  the  throne  were  vain,  and  he  died  a  lonely  and 
childless  old  man  at  Cuma.    See  vol.  xx.  p.  734. 

TARRAGONA,  a  maritime  province  in  the  north-east 
of  Spain,  with  an  area  of  2451  square  miles  and  a  popu- 
lation in  1877  of  330,105,  was  formerly  part  of  the 
province  of  Catalonia.  It  is  bounded  on  the  S.E.  by  the 
Mediterranean,  on  the  N.E.  by  Barcelona,  on  the  N.  by 
Lerida  (the  Sierra  de  Almcnar),  on  the  W.  by  Saragos*a 
and  Teruel,  and  on  the  S.W.  by  Castellon-de-la-Plana. 
The  Ebro  flows  through  the  southern  portion  of  tho  pro- 
vince, and  the  other  chief  strean.s  are  the  Gaya  and  tho 
Francoli.  The  district,  although  mountainous,  is  tho  rich- 
est in  Catalonia.  The  hills  are  clothed  with  vineyards, 
which  produce  excellent  wines,  atid  in  tho  valleys  are 
cultivated  all  kinds  of  grain,  vegetables,  rice,  hemp,  flax, 
and  silk.  Olive,  orange,  filbert,  and  almond  trees  reach 
great  perfection,  and  the  mountains  yield  rich  pastures  and 
timber  trees  of  various  kinds.  Manufactures  arc  well 
advanced,  and  comprise  all  textile  fabrics,  soap,  leather, 
and  spirits.  Thero  are  also  several  potteries  and  coop- 
erages, and  flour,  paper,  and  oil  mills.  Silver,  copper, 
lead,  and  barytes  are  plentiful,  and  quarries  of  marble  and 
jasper  are  worked  in  the  hills.  The  military  government 
of  the  provinco  is  dependent  on  the  captaincy-general  of 
Catalonia.  For  administrative  purposes  the  district  is 
divided  into  eight  partidos  judiciales,  containing  186 
ayuntamientos,  and  returns  thrco  senators  and  eight 
deputies  to  the  cortes.  Besides  the  capital,  the  towns 
in  the  province  with  more  than  10,000  inhabitants  arc 
Reus  (27,691),  Tortosa  (23.S08),  and  Vails  (13,256). 

TARRAGONA,  the  capital  of  tho  abovo  province,  is 
a  flourishing  seaport,  tho  6eat  of  an  archbishopric,  at 
the  mouth  of  tho  Francoli,  63  miles  by  rail  west-south- 
west of  Barcelona,  in  41*  10'  N.  lat.  and  0'  20'  E  long., 
with  a  population  of  23,046  in  1877.  The  picturesque 
but  badly  built  older  portion  of  tho  town  stands  on  the 
steep  slope  of  a  hill  760  feet  high,  and  is  still  surrounded 
by  walls  of  Roman  (in  parts  Cyclopean)  origin.  Below  the 
walls  a  broad  street,  the  Rambla,  divides  the  upper  irom  tho 
lower  town,  which  has  been  more  regularly  built  in  modern 
times  along  the  low  promontory  which  stretches  out  into  the 
Mediterranean.   The  city  is  most  beautifully  situated,  and 
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gahw  considerably  in  effect  from  its  magmficent  cathedral, 
coo  of  the  noblest*  examples  of  eiriy  Spanish  art.  It  is 
300  feet  in  length  and  100  feel  in  breadth,  and  consisted 
originally  of  a  nave,  aisles,  transepts  with  an  octagonal 
lantern  at  the  crossing,  and  an  apsidal  chanceL  Several 
exterior  chapels  have  been  Added  in  later  times,  and  on 
the  south-east  stands  a  14th-century  steeple  raised  on  a 
Romanesque  tower  The  east  end  was  probably  begun  in 
1131  on  the  rains  of  uu  earlier  church,  but  the  main  body 
of  the  building  dates  from  the  end  of  the  12th  century 
and  the  first  half  of  the  13th,  and  is  of  transitional  char- 
acter,—the  exuberant  richness  of  the  sculptured  capitals 
being  admirably  kept  in  subordination  by  the  Romanesque 
simplicity  of  the  masses.  Considerable  changes  were  in- 
troduced at  a  later  date ;  and  the  present  west  end  of  the 
nave  cannot  have  been  completed  till  late  in  the  14th 
century.  On  the  north-east  side  is  a  cloister  contemporary 
with  the  church,  with  which  it  communicates  by  a  very  fine 
doorway.  The  cloister  contains  much  remari  ;able  work, 
and  the  tracery  of  the  windows  bears  interesting  marks  of 
Moorish  influence.  Two  other  noteworthy  churches  in  the 
city  are  San  Pablo  and  Santa  Tecla  la  Vieja,  both  of  the 
12th  century.  The  mole,  begun  in  1491,  was  chiefly  con- 
structed out  of  the  Roman  amphitheatre,  of  which  a  few 
rows  of  seats  can  still  be  seen  on  the  sea-shore.  The 
remains  of  a  Roman  aqueduct  form  a  picturesque  feature 
in  the  landscape.  The  Carccl  do  Pilatos  is  said  to  have 
been  the  palace  of  Augustus  Cesar;  it  was  partly  destroyed 
by  Suchet,  and  now  serves  as  a  prison.  The  museum  con- 
tains a  collection  of  the  Roman  antiquities  which  are  con- 
tinually being  discovered  during  excavations. 

The  trade  U  steadily  increasing.  During  1835  the  vessels  cleared 
■mounted  to  377.250  tons  (45,795  ton»  British,  47,181  French, 
sad  42.617  Swedish  and  Norwegian).  The  exports  were  valued 
nt  £1,293,533  (wino  £1,023, £471,  and  the  imports  at  XI, 237,012. 
Tho  export*  were  mostly  to  Fiance,  Great  Britain,  and  the  River 
Plate;  the  imports  were  chiefly  from  Germany,  Russia,  France, 
and  Sweden.  There  ia  communication  by  rail  with  Barcelona, 
Valencia,  and  Lcrida,  aud  by  steamer  with  other  ports  of  Spain. 

Tarraeo  was  one  of  the  earliest  stronghold*  of  the  Romans  in 
Spain,  and  became  a  colony  (of  Julius  Cwsar),  the  capital  of  Hi*- 
pania  Citcrior,  and  the  richest  town  on  tho  coast.  To  tho  Romans 
the  Visigoths  under  Kuric  succeeded  in  487,  but  on  their  expulsion 
by  the  Moors  in  710  the  city  was  razed  to  the  ground.  It  was  long 
before  the  ruin*  wi  re  again  inhabited,  but  by  1089,  when  the  Moors 
were  driven  out  by  Raymond  IV.  of  Barcelona,  there  must  have 
been  a  certain  reviral  or  prosperity,  for  the  primacy,  which  had 
been  removed  to  Vich,  was  iu  that  year  restored  to  Tarragona.  In 
1118  a  grant  of  the  fief  was  made  to  the  Norman  Robert  Burdet, 
who  converted  the  town  into  a  frontier  fortress  against  the  Moon. 
In  1705  the  city  wa»  taken  and  burned  by  the  English,  and  a  cen- 
tury later,  after  being  partly  fortified  by  them,  it  was  captured  and 
sacked  by  the  French  In  1811  under  Suchct. 

TAR8HISH.    See  Phoenicia,  vol.  xviii.  p.  806. 

TARSUS,  now  TarsvIs,  Rn  ancient  city  in  the  fertile 
plain  of  Cilicia,  lay  on  both  sides  of  tho  Cydnus,  whose 
cool  and  swift  waters  were  the  pride  of  the  city  (Dio 
Chrys.,  vol.  ii.  p.  2,  Reiske's  cd. ;  Vita  Apollon.,  i.  7),  and 
bore  traffic  to  and  from  the  port  of  Rhegma.  In  tho  time 
of  Xenophon  (Aiuib.,  i.  2.  23)  Tarsus  was  already  great 
and  flourishing,  and  was  tho  resideuce  of  the  v&scf  1  king 
of  Cilicia.  Its  civilization  at  this  time  seems  to  have  been 
mainly  Semitic,  as  was  to  be  expected  from  the  geograph- 
ical relations  of  Cilicia,  which  have  generally  associated 
its  history  with  that  of  Syria.  We  have  coins  of  Tarsus 
(TTTl)  of  the  Persian  period,  bearing  Aramaic  inscriptions; 
and  the  deities  of  the  town,  known  In  later  times  as 
Heracles,  Perseus,  Apollo,  Athena  (Dio  dir.,  ii.  22),  seem 
to  have  been  akin  to  those  of  the  Phoenicians  and  Syrians 
(see  below).  The 'Semitic  influence  was  doubtless  very 
ancient;  indeed,  the  Assyrians  invaded  Cilicia  in  the  9th 
century  B.C.,  at  which  date  Tarsus  is  perhaps  mentioned 
on  the  monuments  under  the  name  of  Tarzi  (Schrader, 
KcUituehr.  u*d  Guck.,  1878,  p.  240  ;  the  reading  is  not 


certain).  Alter  Tarsus  was  Rellenixed  the  citizens  learned 
to  boast  that  they  were  Argivea  sprung  from  the  com- 
panions of  Triptolemos  (Strabo,  xiv.  5.  12;  Dio  Chr., 
ii.  20),  and  the  town  became  the  seat  of  a  famous  school 
of  philosophy  which  was  frequented  almost  exclusively 
by  natives,  but  sent  forth  teachers  as  far  as  Rome 
itself.1  More  than  one  of  these  philosophers,  notably 
Athenodorus  the  teacher  of  Augustus,  and  Nestor  the 
teacher  of  Marcellus,  held  the  chief  magistracy  of  the  city. 
Athenodorns  and  his  predecessors  were  Stoics,  but  Nestor 
was  an  Academic  (Strabo,  xiv.  5.  14),*so  that  the  Platonic 
philosophy  is  that  with  which  Paul  would  probably  hav.j 
come  in  contact  if  he  gave  heed  to  the  Greek  wisdom  cf 
his  native  city.  Presumably,  however,  he  formed  l. 
higher  opinion  of  the  culture  of  Tarsus  than  did  his  con- 
temporary Apollonius  of  Tyana,  whose  testimony  as  to  the 
character  of  the  citizens  (Ft/.  Ap.,  i.  7)  is  confirmed  by 
Dio  Chrysostom.  Tarsus  had  made  rapid  material  pro- 
gress since  Cilicia  became  Roman  (66  b.c).  It  was  tho 
capital  of  a  rich  province,  and  had  received  freedom  from 
Antony,  and  from  Augustus  tho  dignity  of  a  metropolis  and 
important  immunities  for  its  commerce  (Dio  Chr.,  ii.  3G). 
The  inhabitants  were  vain,  effeminate,  and  luxurious,  more 
like  Phoenicians  than  Greeks.  Their  sensuous  Eastern 
religion  in  these  golden  days  of  affluence  had  more  attrac- 
tion for  them  than  the  grave  philosophy  of  the  Porch  ;  and 
the  legend  supposed  to  be  graven  on  the  statue  of  Sardana- 
palus,  at  the  neighbour  city  of  Anchiale,  "  let  us  eat  and 
drink,  for  to  morrow  wo  die,"  which  Paul  quotes  in  1  Cor. 
xv.  32,  might  have  been  the  motto  of  the  mass  of  tba 
townsmen.8  At  Tarsus  the  emperor  Tacitus  died,  and 
Julian  was  buried.  Tho  city  was  deserted  and  lay  waste 
during  the  frontier  wars  of  Greeks  and  Arabs  in  the  first 
century  of  Islam  ;  a  Moslem  general,  who  saw  the  ruins, 
estimated  its  former  population  at  100,000  (Beladhori,  p. 
169).  It  was  rebuilt  and  settled  as  a  military  colony  and 
frontier  post  by  Harun  al-Rashid  in  787  a.d.,  and  became 
a  starting  point  of  forays  against  the  Christians.  On  such 
a  campaign  the  caliph  Ma'mun  died,  and  was  buried  at 
Tarsus  (N33),  having  caught  a  fever,  like  Alexander  the 
Great,  by  bathing  in  the  cold  Cilician  waters.  Tarsus 
was  temporarily  recovered  to  Christendom  by  Niccphorus 
•Phocaa,  aud  again  by  the  crushers  under  Baldwin. 
'  Finally  it  remained  in  the  hands  of  the  Turks. 

The  Heracles  of  Tarsus  was  the  Cilician  god  Sandaa.  Oio 
Chryaoaloin  call*  him  the  ipxvr*'  ot  tho  Tarsiuus  (ii.  23),  ami 
he  may  be  identified  with  the  Baal  of  Tarsus  named  on  tho  coins 
already  spoken  of.  He  was  wor*hipi>ed  by.  the  periodical  erection 
of  "a  very  fair  pyre"  (ibirt.),  a  rite  presumably  analogous  to  that 
described  in. the  lit  Dta  Syria,  rh.  49  ;  and  the  remarkable  min  of 
Donuk-tnsli,  a  vast  court  with  massive  walls  enclosing  two  lofty 
platforms  of  concrete,  probably  marks  the  site  of  his  Kinctnary 
(see  Perrot  and  Chipiez,  Hist,  tie  I' Art,  iv.  530  sij.,  and  Langloi*, 
Vuyage  dans  la  Cilicie,  p.  2G5  tq. ).  A  tradition  making  Sandan 
tho  founder  of  Tarsus  is  given  by  Amtninnus  (xiv.  £.  3i;  and,  as 
the  Greeks  appear  to  have  taken  elements  of  the  myth  of  Sami.m 
(including  the  pyre)  into  their  legend  of  Sardarnipalus,  (hi* 
explains  tho  current  story  that  Sardanapalus  founded  Aiichiale 
and  Tarsus  iu  one  dav  (Arrian,  ii.  5,  2  ;  Athen.,  xii.  p.  529  >q.). 
On  Sandan,  see  K.  O.  Muller,  in  Uttiu.  ilus.,  1S29,  and  K.  Meyer, 
in  Z.  t>.  M.  O.,  1S77,  p.  736  sq.  Another  account  in  Aluminum 
makes  Perseus  the  founder  of  Tarsus,  and  it  appeals  from  I'io  Chr. 
that  ho  was  almost  or  quite  as  much  honoured.  The  footprint  of 
Pegasus  was  shown  at  Tarsus  (Avienus,  1031  sq. ;  com  p.  Dio,  ii.  24), 
and  his  rapait  (wing!)  was  said  to  have  fallen  there  (AU-x.  l'oljh. 
in  Steph.  Byz.,  a.*,).  This  worship  r<ap|>ears  at  Joppi.  Apollo 
"  with  tho  trident"  bad  a  sacred  sword  at  Tardus,  which  could  be 
cleansed  only  by  the  water  of  the  Cydnus  JPlut.,  Vrf.  Orac,  41  j,  and 
ia  probably  the  aauie  as  the  Karpt  shown  on  coins  of  Hadrian's 
time  ;  if  so.  ho  is  presumably  a  differentiated  foim  of  I'cisuuil 
1  To  St rabo's  list  mu»t  be  added  Zeno,  the  successor  of  C'hry«,ippus. 
*  Luclan,  Macrob.,  21,  makes  him  a  Stoic  and  teacher  of  Tiberius. 
'  Athcnasns,  v.  p.  215,  tells  of  an  Epicurean  philosopher,  Lyias, 
I  who,  becoming  priest  of  Heracles,  tiecame  tyrant  of  tho  city,  taxing 
]  the  rich  to  provide  largesses  "for  the  poor.  The  fact  is  probatl?,  thu 
dale  quite  uncertain.' 
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The  wonhip  of  A  then*"  may"be  connected  with  the  statement  of 
Athenodorus  (the  famous  philosopher  of  Tarsus)  thet  the  ancient 
name  of  the  city  tu  Ptrthenia  (A.  But.  Gr.,  iii.  487);  Abydenua 
in  Euab. ,  ChrotL,  p.  85,  ed.  Scbttne)  ascribes  the  foundation  of  her 
temple  with  iu  braxen  columns  and  of  the  city  itself  to  Sennacherib. 
Thus  with  the  Baal  of  Tyro  there  was  worshipped  an  unmarried 
goddess,  as  in  so  man  v  shrines  of  Syria  and  Asia  Minor.  Dio  Chr., 
fL  2,  speaks  also  of  Titans  as  lords  of  the  city.  The  reference  is  to 
Japetus  (Japhett),  grandfather  of  Cydnua  (Athenodorus,  ut  tup.). 

TARTAGLIA,  Nioool6  (c.  1500-1557),  a  self-taught 
mathematician,  was  born  at  Brescia  about  1500.  His 
father,  Michele  Fontana,  was  a  postal  messenger  between 
Brescia  and  the  neighbouring  town?  who,  dying  in  1506, 
left  two  sons  and  a  daughter  to  the  care  of  their  penniless 
mother.  Niccolo's  childhood  was  accordingly  passed  under 
the  stress  of  dire  poverty,  and  was  marked  by  a  cruel 
misfortune.  During  the  sack  of  Brescia  in  1512  he  was, 
in  the  cathedral  where  he  had  vainly  sought  a  refuge, 
horribly  mutilated  by  some  infuriated  French  soldiers. 
His  skull  was  laid  open  in  three  places,  his  palate  cloven, 
both  jawbones  fractured.  Yet  he  recovered  with  no 
further  assistance  than  his  mother's  patient  care.  He, 
however,  long  continued  to  stammer  in  his  speech,  whence 
the  nickname,  adopted  by  himself,  of  "Tartaglia."  His 
education  remains  a  mystery.  Save  for  the  barest  rudi- 
ments of  reading  and  writing,  he  tells  us  that  he  had  no 
master;  yet  we  find  him  at  Verona  in  1521  an  esteemed 
teacher  of  mathematics.  In  1534  he  transferred  his 
residence  to  Venice,  and  was  there  met  by  Antonio  del 
Fiore  with  a. challenge  to  one  of  the  intellectual  duels 
then  customary.  Del  Fiore  relied  on  his  possession  of  an 
undivulged  formula  by  Scipione  del  Ferro  for  the  solution 
of  a  particular  case  of  cubic  equations.  But  Tartaglia  had 
attained  in  1530  a  similar  result,  which  he  now,  in  Feb- 
ruary 1535,  greatly  extended.  His  consequent  triumph 
over  his  adversary  gave  him  a  high  reputation,  and  his 
house  became  the  resort  of  tho  learned  of  all  grades  and 
nations.  The  mystery  in  which  he  chose  to  shroud  his 
method  of  dealing  with  cubic  equations  promised  him  a 
highly  effective  weapon  in  future  contests,  as  well  as 
leisure  to  perfect,  before  publishing,  the  coveted  rules. 
But  in  1539  Cardan  enticed  him  to  Milan,  and  there,  by 
unremitting  solicitations,  procured  from  him  the  rude 
verses  in  which  he  had  enshrined  his  discovery  (see 
Algebra,  vol.  i.  p.  513).  The  Milanese  physician's  breach 
of  his  oath  of  secrecy  gave  rise  to  a  bitter  and  lifelong 
quarrel,  the  most  conspicuous  incident  in  which  was  a 
disputation  at  Milan,  August  10,  1548,  at  which 
shrank  from  appearing.  In  1548  Tartaglia  ac- 
cepted a  situation  as  professor  of  Euclid  at  Brescia,  but 
returned  to  Venice  at  tho  end  of  eighteen  months.  He 
died  at  Venice  December  13,  1557.  Acrid  and  emulous 
in  disposition,  he  incurred  abundant  enmities;  yet  his 
honesty,  uprightness,  and  the  morality  of  his  life  remain 
unimpeached.  He  was  keen-witted,  diligent,  and  ingenious, 
and  by  his  discoveries  in  the  solution  of  equations  helped 
to  initiate  the  rapid  progress  of  modern  mathematics. 

Tartaglia'*  first  printed  work,  entitled  Abra  Scientia  (Venice, 
1687).  dealt  with  the  thoory  and  practice  of  gunnery,  to  which  his 
attention  had  been  drawn  in  1631  by  tho  question  of  a  bombardier 
at  Verona  as  to  the  elevation  giving  the  greatest  range.  Ho  easily 
found  it  to  be  45*  (true  only  in  vacuo),  out  failed  to  demonstrate 
the  correctness  of  hie  intuition.  Indcod,  ho  never  shook  otr  the 
erroneous  ideas  of  his  time  regarding  the  paths  of  projectiles, 
further  than  to  ace  that  no  part  of  them  could  bo  a  straight  line. 
He  nevertheless  inaugurated  the  scientific  treatment  of  the  subject, 
and  his  propositions  reappeared  in  most  ballistic*!  treatises  down 
to  Blondel's  in  1683.  Tho  publication  of  tho  Nova  Scicntia  was 
determined  by  the  menacing  attitude  of  Soli  man  II.  Unless  in 
the  interests  of  Christendom,  Tartaglia  regarded  it  as  a  crime  to 
promote  arts  of  destruction.  Inquiries  rendered  lawful  by  necessity 
were,  however,  resumed  in  his  QuesUi  el  Invensioni  Diverse,  a  col. 
lection  of  the  author's  replies  to  questions  addressed  to  him  by 
pursem  of  the  most  varied  conditions,  published  in  1646,  with  a 
OcdStlon  to  Henry  VIIL  of  England.   Problems  in  artillery 


occupy  two  oat  of  nine  books ;  the  sixth  treats  of  fortification ;  the 
ninth  gives  several  examples  of  the  eolation  of  equations  of  the 
third  degree.  His  last  years  were  full  of  activity.  He  published 
in  1561  Bcgola  General*  persolUvare  ogni  affondata  Nave,  intitolaia 
la  Travagliala  Invention*  (an  allusion  to  his  personal  troubles  at 
Brescia),  setting  forth  a  method  for  raising  sunken  ships,  sad 
describing  the  diving-bell,  then  little  known  in  western  Europe. 
He  pursued  the  subject  in  Ragiotxamtnli  sopra  la  Travagliala 
Invention*  (Hay  1551),  adding  a  table  of  specific  gravities.  Of 
his  largest  work,  entitled  General  Trattato  di  Numeri  *  Mirure, 
two  parts  appeared  at  Venice  in  1556,  the  remaining  four  post- 
humously in  1560.  This  is  a  comprehensive  mathematical  treatise, 
including  arithmetic,  geometry,  mensuration,  and  algebra  as  far  as 
quadratic  equations.  He  designed  to  embody  the  results  of  his 
original  investigations  in  a  separate  form ;  but  his  Algebra  Nova 
remained  unwritten.  He  published  the  first  Italian  tranilation  of 
Euclid  (1543)  and  the  earliest  version  from  the  Greek  of  some  of 
the  principal  works  of  Archimedes  (1543).  These  included  the  tract 
D*  InsUienlibu*  Aqxm,  of  which  his  Latin  now  holds  the  place 
of  the  lost  Greek  text»An  Julian  version  of  it  is  appended  to 
his  Hagionammti.  Tartaglia  was  the  first  Italian  writer  on  forti- 
fication, and  claimed  the  invention  of  the  gunner's  qnadrant 

Tartaglla'a  own  account  of  hit  early  We  l»  contained  la  hta  QurtUi,  lib.  ti.  p. 
74.  Soa  alto  BKtantl'a  t>Utcr$o  di  Niaolb  TariaqUa,  BretcU,  1ST  I;  Bnoneorn- 
pagnl,  Marno' od  am  Ttttammio  intdilo  di  A'.  TattafHo,  MlUn,  1881;  Llbrl, 
Hiu,  dtt  Scimtn  liaMSmaiivua,  V  ill.  p.  H»;  Montncla,  Hltt.  dtt  Malk^  vol.  L 
p.  M7  ;  Marie,  ffltl.  da  Seimtn,  t.  II.  p.  243  ;  Hankel,  r.ur  Qwh.  d.  Math.,  1S74, 
p.  3H0;  Rowl,  Klogl  di  B>  tKi**i  lllu-n  i,  p.  MS.  TarUgllas  writing*  un  cum.eiy 
were  tranilated  Into  Enallth  by  I.ncar  In  liSS,  and  Into  Freneh  by  lltefTcl  In  1M5. 
Tho*.  Salisbury  puMUhcd  (London,  13*4)  an  English  venton  of  his  TnKtoHtda 
JntrntioiH,  and  a  selection  from  Mi  writings  appeared  at  Venice  In  1006  with  the 
title  Optra  del  Famotiuima  Ittttoli  Tartttflia,  1  »uL  8vo^ 

TARTAN  is  a  worsted  cloth  wovenfcwith  alternate 
stripes  or  bands  of  coloured  warp  and  weft,  so  as  to  form 
a  chequered  pattern  in  which  the  colours  alternate  in 
"sets "  of  definite  width  and  sequence.  The  weaving  of 
particoloured  and  striped  cloth  cannot  be  claimed  as 
peculiar  to  any  special  race  or  country,  for  indeed  such 
checks  are  the  simplest  ornamental  form  into  which  dyed 
yarns  can  be  combined  in  the  loom.  But  the  term  tartan 
is  specially  applied  to  the  variegated  cloth  used  for  the 
principal  portions  of  the  distinctive  costume  of  the  High- 
landers of  Scotland.  For  this  costume,  and  the  tartan  of 
which  it  is  composed,  great  antiquity  is  claimed,  and  it  is 
asserted  that  the  numerous  clans  into  which  the  Highland 
population  were  divided  had  each  from  time  to  time  a 
special  tartan  by  which  it  was  distinguished.  After  tbe 
rebellion  of  1745  various  Acta  of  Parliament  were  passed 
for  disarming  the  Scottish  Highlanders  and  for  prohibiting 
the  use  of  the  Highland  dress  in  Scotland,  under  severe 
penalties.  These  Acts  remained  nominally  in  force  till 
1782,  when  they  were  formally  repealed,  and  since  that 
time  clan  tartan  has,  with  varying  fluctuations  of  fashion, 
been  a  highly  popular  articlo  of  dross,  by  no  means  con- 
fined in  its  use  to  Scotland  alone ;  and  many  new  and 
imaginary  "  sets "  have  been  invented  by  manufacturera, 
with  the  result  of  introducing  confusion  in  tho  heraldry 
of  tartans,  and  of  throwing  doubt  on  the  reality  of  tho 
distinctive  "sets"  which  at  one  time  undoubtedly  were 
more  or  less  recognized  as  the  badge  of  various  clans. 

|  The  manufacture  has  long  been  carried  oh  at  Qannockburn, 
in  the  neighbourhood  of  Stirling,  and  it  still  continues  to 
be  a  feature  of  the  local  industries  there. 

Undoubtedly  tho  term  tartan  was  known,  and  tho  materia!  was 
woven,  "  of  one  or  two  colours  for  the  poor  and  moro  varied  for 
the  rich,"  us  early  as  tho  middle  of  the  15th  century.  In  the 
accounts  of  John,  bishop  of  Glasgow,  treasurer  to  King  James  III. 
in  1471,  there  occurs  with  other  mention  of  the  material,  the 
following:— "Ane  e!ne  and  anc  halve  of  bluo  Tortane  to  lyuo  his 
gowne  of  cloth  of  Cold."  It  is  here  obvious  that  the  terra  is  not 
restricted  to  particoloured  chequered  textures.1    In  1638  accounts 

I  were  incurred  for  a  Highland  dress  for  King  James  V.  on  the 

i  occasion  of  a  hunting  excursion  in  the  Highlands,  in  which  there 
are  charges  for  "variant  cullorit  velvet,"  for  "»nu  schorl  Hcland 

i  coit,"  and  for -"Belaud  tartane  to  be  hose  to  the  kinge's  grace." 
Biabop  Lesley,  in  his  De  Origine,  Moribus,  ei  Kebtu  Genii*  Scotoruni, 
published  in  1678,  says  of  the  ancient  and  atill-uscd  dress  of  0no 
Highlanders  and  islanders,  "all,  both  noble  and  common  tieopla. 
wore  mantles  of  one  sort  (except  that  the  nobles  preferred  those  of 
several  colours)."    George.  Jiuehanan,  in  his  Aerum  Skotiearvm 

»  Neither  so  i.  it  in  the  FrTach  tiretaine  or  in  the  Bp^^UriiallaT' 

Digitized  by  Google 


TAR  —  TAR 


6f> 


Hidsria  (1532),  as  translated  by  Mwiypenny  (l«12).  says  of  the 
HighUaders,  "they  delight  in  marled  clothes,  specially  that  have 
ur  low  stripes  of  sundry  colours;  they  love  chiefly  'purple  and 
blue.  Their  predecessors  used  ahort  mantle*  or  plaids  of  divers 
raJoan  sundry  ways  divided ;  and  amongst  some  the  same  custom 
u  observed  to  this  day."  A  hint  of  clan  tartan  distinction*  i* 
pria  by  Martin  in  his  Western  hits  of  Scotland  (1703),  which 
work  also  contains  a  mitinte  description  of  the  dress  of  the  High- 
landers  and  the  manufacture  of  tartan.  "  Every  isle,"  he  observes, 
"differs  from  each  other  in  their  fauey  of  making  plaids,  as  to  the 
stripes  in  breadth  and  colours.  Thia  humour  is  as  different  through 
th«  uninland  of  the  Highlands,  in  so  far  that  they  who  have  seen 
those  places  is  able  at  tho  first  view  of  a  man's  plaid  tc  guess  the 
pise*  of  his  residence." 

Se«W.  ii»4  A.  Smith,  Variant  of  Ou  Clam  of  Seollaml.  1050;  J.  Boblrstl 
Slisa  rVi/WWirm  &-<*«««.  1S4J  ;  R.  K.  M  l.n.  Clout  of  tht  Sevllith  BloUotnt; 
IH4-4* :  J.  Orsnt,  Tarlam  oft*  C/asj  0/  Stollatid,  EdiabqrRh,  I84i. 

TARTARIC  ACID,  in  its  ordinary  acceptation,  refers 
to  one  acid,  (C4H4Oe)H,,  which  occurs  in  most  acid  fruit 
juices,  in  association  generally  with  malic  or  citric,  or  both. 
Grape-juice  owes  its  sourness  almost  entirely  to  acid  tartrate 
of  potash.  While  the  juice  ferments  into  wine,  the  greater 
part  of  the  acid  tartrate  separates  out,  along  with  tartrate 
of  lime,  colouring  matter,  and  other  impurities,  as  a  hard 
crtut  adhering  to  the  sides  of  the  cask.  Such  impure  acid 
tartrate  of  potash  is  known  commercially  as  "argol."  It 
was  known  to  the  Greeks  as  rpv$,  to  the  Romans  as  fetx 
Tini.  The  alchemists  from  tho  11th  century  called  it 
tartarvt,  which  name  has  survived  in  familiar  chemical 
parlance  to  this  day.  The  true  constitution  of  tartanu 
tisi  was  discovered  by  Scheele  in  1769.  He  was  the  first 
to  isolate  the  acid  from  its  acid  potash  salt  by  a  method 
which  is  still  used  for  its  industrial  extraction. 

Manufacture. — Crude  tartar  (10  to  14  cwts.)  is  placed 
in  a  tank,  and  dissolved  in  sufficient  water  with  the  help 
of  steam.    The  surplus  acid  is  then  neutralized  by  addi- 
tion of  powdered  chalk,  and  precipitated  as  lime  salt: — 
2(C4H40.)KH-  (C.H.OJKj  +  ^H.O.JH, ; 

ncrrosl  sail.  arid 

(C4H40»)H,  +  CaCO,-(C4H40,)Ca+  H.O  +  CO,. 
The  other  half  of  the  tartaric  acid  which  remains  dissolved 
as  normal  potash  salt  is  then  precipitated  in  the  same 
form  by  addition  of  chloride  of  calcium : — 

(C4H40,)K,  +  CaCl,  -2KC1  +  (C4H40,)Ca. 
The  tartrate  of  lime  precipitate  is  collected,  washed,  and 
decomposed  by  an  excess  of  sulphuric  acid  at  75*  C.  :— 

(C4H4Ot)Ca  +  H,S04-  CaSO^  (C4H40.)H,. 
Tho  sulphate  of  lime  is  removed  by  decanting  and  filter- 
ing, and  the  acid  solution  evaporated  in  leaden  pans  to  a 
sufficient  degree  to  deposit  crystals  on  standing  in  tho 
cold.  The  crystals  are  purified  by  redissolving  them  in 
hot  water,  decolorizing  the  solution  with  animal  charcoal, 
and  causing  the  acid  to  crystallize  a,  second  time  after 
addition  of  sulphuric  acid,  which  promotes  tho  formation 
of  large  crystals.  Tho  crystals  contain  a  littlo  sulphuric 
acid  and  a  trace  of  lead  ;  if  intended  for  internal  use,  they 
most  be  recrystallized  from  pure  water. 

Tartaric  acid  forms  hard  colourless  transparent  mono- 
clinic  prisms  of  1-764  spec,  grav.,  easily  soluble  in  cold 
and  abundantly  in  hot  water.  It  has  a  strong  but  agree- 
able sour  taste.  At  15°  C.  100  parts  of  water  dissolve 
138  parts  of  the  acid,  100  of  alcohol  (absolute)  20  4,  and 
100  of  ether  0-39.  It  fuses  at  135"  C.  and  passes  into 
an  amorphous  modification  known  as  meta-tartaric  acid ; 
when  heated  more  strongly  it  loses  water,  and  passes  into 
the  forms  of  anhydrides.  At  high  temperatures  it  is 
decomposed  with  formation  of  charcoal  and  volatilo  pro- 
ducts, which  smell  pretty  much  like  those  formed  from 
sugar  in  the  same  circumstanced.  Most  oxidizing  agents 
produce  formic  from  the  aqueous  acid.  Boiling  with  oxide 
of  silver  and  excess  of  caustic  alkali  produces  oxalate. 

Tartaric  acid  is  used  largely  in  calico  printing  as  a 
discharge.  In  pharmacy  and  households  it  serves,  con- 
jointly with  bicarbonate  of  soda  or  potash,  for  the  extem- 


poraneous preparation  of  effervescing  drinks.  The  so- 
called  German  effervescing  powders  are  a  combination  of 
weighed-out  doses  of  tartaric  acid  and  of  bicarbonate  of 
soda.  In  tho  so-called  "scltzogenes  "  (glass  apparatus  in 
which  carbonic  acid  is  produced  in  one  compartment,  to  bo 
forced  by  its  own  pressure  into  a  mass  of  water,  wine,  oV  , 
in  the  other)  tho  gas  is  similarly  produced. 

Tartrates. — Tho  acid  potash  tall,  (C4H404)HK,  "cream  of  tartar," 
Is  pre  pa  ml  from  crude  tartar  (argol)  by  dissolving  it  in  hot  water, 
filtering  otf  what  remains  of  tartrate  of  lime  and  other  impurities, 
and  allowing  tho  filtrate  to  crystallize.  The  crystals  arc  generally 
contaminated  with  a  littlo  of  the  lime-salt,  for  the  removal  of 
which  the  best  method  is  to  trent  the  powdered  crystals  with 
cold  dilute  hydrochloric  acid  and  then  wash,  them  with  cold  water 
by  displacement  Tho  lime  passes  into  the  filtrate.  Cream  of 
Urtar  forms  small  colourless  hard  crystals  which  dissolve  in  about 
200  parts  of  cold  and  in  15  parts  of  boiling  water.  In  alcohol  the 
salt  is  even  less  soluble  than  in  water. 

Tho  uortnal  (neutral)  potash  salt,  (C4H404)K,  + JHtO,  is  prepared 
by  dissolving  powdered  cream  of  tartar  in  hot  solution  of  carbons  to 
of  potash  until  a  neutral  or  slightly  alkalino  solution  is  produced. 
The  salt,  being  extremely  soluble  in  water,  does  not  crystallize 
vory  readily.  In  former  times  tho  carbonate  of  potash  required 
used  to  bo  made  by  igniting  one  half  of  the  cream  of  tartar  to  be 
operated  upon  in  a  crucible.  Hence  the  name  of  tartaru*  tartaris- 
atus,  which  is  still  familiar  iu  pharmacy.  The  salt  is  used  medi- 
cinally, and  also  for  removing  free  acid  from  excessively  sour  wino 
by  formation  of  relatively  insoluble  bitartrate  (Liebigfs  method). 

Rochelle  salt,  (C4H404)KNa  +  4H.O,  is  prepared  by  not  nuite 
neutralizing  hot  solution  of  carbonate  of  soda  with  powdered 
cream  of  tartar.  Tho  (filtered)  hot  solution  deposits  on  cooling 
magnificent  crystals,  readily  soluble  in  water,  though  less  so  than 
the  unmixed  potash  salt  Kochelle  salt  is  used  as  •  mild  purgative. 
The  so-called  ScidliLz  powders  are  effervescing  powders  with  a  con- 
siderable addition  of  Kochelle  salt  to  the  bicarbonate. 

The  normal  tartrates  of  lime,  baryta,  kc,  are  insoluble  precipi- 
tates producible  by  double  decompositions. 

Tartar  emetic,  (C4H40,)K(8bO)  +  ,H,0,  is  produced  by  boiling 
4  parts  of  oxide  of  antimony,  Sb^Oj,  and  5  of  powdered  cream  of 
tartar  with  50  of  water  for  sltout  an  hour.  The  filtered  solution, 
on  cooling,  deposits  crystals  of  the  above  composition  soluble  in 
15  parts  of  cold  and  2°8  of  boiling  hot  water.  The  crystals  gene- 
rally exhibit  the  appearance  of  tetrahedra;  yet  they  are  rhombic 
prisms  combined  with  pyramids.  The  process  going  on  in  the 
formation  of  the  salt  is  easily  understood  if  we  remember  that 
Sb,0,  often  acts  on  aqueous  acids  as  if  it  were  the  monoxide, 
(SbO),0,  of  a  radical  (SbO)  antituonyl.  (8bO),0  +  H,0  is  equi- 
valent  to  2(SbO)OH,  and 

(C4H40,)KH  +  OH(SbO)-H,0  +  (C4H40,)K(SbO). 

Tartar  emetic  has  long  had  a  standing  in  medicine.  In  doses  of 
1-3  grains  it  acta  as  a  powerful  emetic ;  very  small  doses  (A  to  A 
groin)  induce  perspiration.    Large  doses  produce  poisonous  effects. 

Analysis. — Tartaric  acid  is  characterized  chiefly  by  the  relative 
insolubility  of  its  acid  potash  salt.  To  produce  it  from  a  solution 
of  a  neutral  tartrate,  odd  acetic  acid  and  acetate  of  potash,  and 
stir  vigorously ;  the  salt  gradually  separates  out  as  a  crystalline 
precipitate.  Neutral  tartrate  solutions,  with  chloride  of  calcium, 
give  a  precipitate  of  tartrate  of  lime,  which  is  at  first  amorphous, 
and  in  this  condition  dissolves  pretty  readily  in  excess  of  reagent 
or  tartrate,  but  in  general  re-separates  in  the  crystalline  form  (the 
undissolved  tartrate  likewise  becomes  crystalline)  on  standing. 

Anhydrides. — Tartaric  acid,  when  kept  at  135°,  fuses  and  becomes 
meta-tnrtaric.  acid  without  change  of  weight,  and  on  continued  appli- 
cation of  H0-150'  C,  ditartrylic  acid,  C,H,0On-2C4rl.O4-  11,0; 
and  at  ISO"  tortrelic  acid,  C,H,0,i-2C4H,Oe- 2H,0,  is  produced. 
All  these  three  acida  form  salts  of  their  own,  which,  however,  tend 
to  become  tartrates  in  the  presence  of  water.  At  lW)"  real  tartaric 
anhydride  (like  taftrelic,  0,11,0, 0  —  2C4H4O,)  is  produced,  in  addi- 
tion to  tartrelic  acid,  as  an  infusible  yellowish  moss,  insoluble  in 
water  and  in  ether.  By  continued  contact  with  water  it  is  con- 
verted finally  into  tartaric  acid  solution. 

Isontric  Modifications.  —  Among  theso  rocemte  aeid  has  long  been 
known  as  an  occasional  bye-product  in  the  manufacture,  of  tartaric 
acid.  It  used  to  bo  believed  that  raeemic  acid  is  present  ready 
formed  in  certain  grape-juicos,  and  thua  comes  to  make  its  appear- 
anco  occasionally;  but  it  is  well  known  now  that  the  bulk  of  it  at 
any  rate  is  produced  from  what  was  originally  tartaric  acid,  by  the 
continued  action  of  high  temperatures  and  water.  Raeemic  acid  is 
almost  identical  with  tartaric  acid ;  the  only  purely  chemical  point 
of  difference  is  thit  corresponding  salts  of  the  two  acids  often 
crystallize  with  dilTc-rctit  proportions  of  water.  Tho  two  acids, 
however,  are  easily  distinguished  by  their  action  on  polarized  light 
(see  Polarity,  vol.  xix.  p.  31 -I).  A  solution  of  tartaric  acid  turns 
tho  plane  of  polarization  to  the  right ;  raeemic  acid  is,  in  this  seme. 
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optically  Inactive.  Thcao  long-known  facta  led  Pasteur  to  the 
di=>rovery  of  the  true  relations  of  the  two  acids.  If  the  doable 
rocemate,  (C4H.Ot)Nu(XII4),  is  allowed  to  crystallize  slowly,  two 
kind*  of  crystal*  aro  produced,  botli  bearing  hemiedric  face*,  but 
diirering  from  each  other  in  the  situation  ol  these,  exactly  as  the 
light  hand  differs  from  the  left  Pasteur  separated  tlie  two  kinds 
©<"  crystals,  and  found  that  one  kind  is  identical  with  the  ordinary 
(dcxtro-)  tartrate  of  soda  and  ammonia,  w  hile  tlio  other  contains  a 
now  kind  of  tartaric  acid,  which  ho  colled  l.-cvo-tortaric  acid  because 
it  turns  the  plane  of  polarization  to  the  left.  Equal  weights  of  the 
two  acids,  when  dissolved  separately  in  water  and  mixed,  unite, 
with  ]jerceptible  evolution  or  heat,  into  optically  neutral  racemic 
acid.  Kacemic  acid,  then,  is  hevo-  and  dextro-tartaric  uuitod 
(loosoly)  into  one  molecule.  Thcro  are  a  number  of  optically 
inactive  tartaric  acids,  not  susceptible  of  decoui position  in  the 
»«•  ~  m  ivhich  raccmic  acid  is.  (YV.  D.) 

1 A  TIT  AltS  (more  correctly  Tatars,  but  Tartars  is  the 
form  generally  current),  a  name  given  to  nearly  three 
millr>n  inhabitants  of  the  Russian  euijiiro,  cbielly  Moslem 
and  of  Turkish  origin.  The  majority — in  Kuropean 
Rusia — are  remnants  of  the  Mong-'!  invasion  of  the  13tb 
centiry  isca  Mongols),  while  those  who  inhabit  Siberia 
ere  survivals  of  tho  onco  much  more  numerous  Turkish 
population  of  tho  Ural-Altaic  region,  mixed  to  some 
extent  with  Finnish  and  Samoycdic  stems,  as  also  with 
Mongols.  The  name  is  derived  from  that  of  the  Ta  ta 
Mongols,  who  in  tho  5th  century  inhabited  the  north- 
eastern Gobi,  and,  after  subjugation  in  tho  9th  ceutury  by 
tho  Tungus  Kidans,  migrated  southward,  there  founding 
the  Mongolian  empire  under  Jenghiz  Khan  (q.v.).  Under 
the  leadership  of  his  grandson  (Batu)  they  moved  west- 
wards, driving  with  them  many  stems  of  the  Turkish  Ural- 
Altaians  towards  tho  plains  of  Russia.  The  ethnographical 
features  of  the  present  Tartar  inhabitants  of  European 
Russia,  as  well  as  their  language,  nhsw  that  they  contain 
no  admixture  (or  very  little)  of  Mongolian  blood,  but 
belong  to  the  Turkisb  branch  of  tho  Ural-Altaic  stock, 
necessitating  the  conclusion  that  only  Batu,  his  warriors, 
and  a  limited  number  of  his  followers  were  Mongolians, 
while  the  great  bulk  of  the  13th-century  invaders  were 
Turks.  On  the  Volga  they  mingled  with  remnants  of  the 
old  Bulgarian  Turkish  empire,  and  elsewhere  with  Finnish 
stems,  as  well  as  with  remnants  of  the  ancient  Italian  and 
Greek  colonies  in  Crimea  and  Caucasians  in  Caucasus. 
The  name  of  Tatars,  or. Tartars,  given  to  the  invaders,  was 
afterwards  extended  so  as  to  include  different  stems  of  the 
same  Turkish  branch  in  Siberia,  and  even  the  bulk  of  the 
then  little  known  inhabitants  of  the  high  plateau  of  Asia 
and  its  north  western  slopes,  which  was  described  under 
the  goneral  name  of  Tartary.  This  last  name  has  almost 
disappeared  from  geographical  literature,  but  the  name 
Tartars,  in  the  above  limited  sense,  remains  in  full  use. 

The  present  Tartar  inhabitants  of  the  Russian  empire  form  three 
large  group*, — those  of  European  Russia  and  Poland,  those  of 
Caucasus,  and  those  of  Siberia.  The  discrimination  of  the  separate 
stems  included  under  tho  name  is  still  far  from  completion.  The 
following  subdivisions,  however,  may  be  regarded  as  established. 
(1)  The  Kazao.  Tartars,  descendants  of  the  Kiptchaks  settled  on  the  I 
Volga  In  the  13th  century,  where  they  mingled  with  survivor*  of 
tho  Htilgar  Turks  and  partly  with  Finnish  stems.  They  number 
r.l'out  half  a  million  in  the  government  of  Kazan,  about  100,000  in 
taih  of  the  governments  of  Ufa,  Samara,  and  Simbirsk,  nml  about 
300,000  in  Vyatka,  Sarafan",  Tainboff,  Penza,  NijDi- Novgorod, 
Perm,  and  Orenburg;  some  15,000  belonging  to  the  same  stem  have 
migrated  to  Ryazan,  or  have  been  settled  as  prisoners  in  the  ICth 
ai:d  17th  centuries  in  Lithuania  (VUna,  Grodno,  and  Podolia);  and 
tli -re  are  some  2000  in  St  Petersburg.  In  Poland  they  constitute 
!  per  cent,  of  the  population  of  the  district  of  Pteck.  The  Kazan 
Tartars  speak  a  pure  Turkish  dialect;  they  are  middle-sized,  broad- 
tluiuldcrcd,  and  strong,  and  mostly  have  black  eyes,  a  straight  nose, 
mid  salient  cheek  hnnrs.  They  are  Mohammedans ;  polygamy  is 
practised  only  b\-  the  wealthier  classes  and  is  a  waning  institution. 
Excellent  agriculturists  anil  gardeners,  very  laborious,  and  having  a 
good  repntation  for  honesty,  they  live  on  the  best  terms  with  their 
'Kalian  peasant  neighbours.  It  may  bo  added  that,  according  to 
JL  Vufirroff  (£ln<fc  (Ihii.  nirlts  lipchicirt,  1881),  those  Bashkirs  who 
live  between  the  Kama,  Ural,  a,nd  Volga  are  not  of  Fiuriish  origin, 
hut  in  virtue  of  their  history,  language,  anthropological  features. 
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and  customs  must  be  regarded  as  Tartars.  (2)  The  Astrakhan  Tartan 
(about  10,000)  are,  with  the  Mongol  Kalmucks,  all  that  now  re- 
mains of  the  onco  so  powerful  Astrakhan  empire.  They  also  are 
agriculturists  and  gardeners;  while  some  12,000  Kundrovsk  Tsrtars 
still  continue  the  nomadic  life  of  their  ancestors.  (3)  The  Crimean 
Tartars,  who  occupied  the  Crimea  in  the  13th  century,  have  pre- 
served tho  name  of  their  leader,  Nogai.  iJiniug  tho  15 to,  16th, 
and  17th  centuries  they  constituted  a  rich  empire,  which  prospered 
until  it  fell  uudor  Turkish  rule,  when  it  had  to  sutfer  much  from 
the  warn  fought  between  Turkey  and  Russia  for  the  )>oswssion  of 
tho  peninsula.  The  war  of  1S5S  and  tho  laws  of  1860-63  aud  1874 
caused  an  exodus  of  the  Crimean  Tartars;  they  abandoned  their 
admirably  irrigated  fields  aud  gardens  and  moved  to  Turkey,  so 
that  now  their  number  falls  below  100,000.  Those  of  the  south 
const,  mixed  with  Greeks  aud  Italian*,  are  well  known  for  their 
skill  in  gardening,  their  honesty,  and  their  laborious  habits,  as  well 
as  for  their  fine  features,  presenting  tho  Tartar  tyjie  at  its  best 
The  mountain  Tartars  closely  resemble  those  of  Caucasus,  white 
those  of  the  steppes— the  Nogais— are  decidedly  of  a  mixed  origin 
from  Turks  and  Mongolians. 

The  Tartars  ol  Caucasus,  who  inhabit  the  upper  Kuhan,  the  steppes 
of  the  lower  Kutna  aud  the  Kura,  aud  the  Araxcs,  number  shoot 
I,350,0u0.  Of  these  (4)  the  Nogai*  on  the  Kuma  show  traces  of 
an  intimate  mixture  with  Kalmucks.  They  are  nomads,  siipi«rting 
themselves  by  cattle-breeding  and  fishing;  few  arc  s;;i  iculturista. 
v'5)  The  Karatchais  (18,500;  iu  tho  upper  valleys  about  Elburi  live 
by  agiicnlture.  t6)  The  mountain  Tai  Lais  (about  850,000),  divided 
into  many  tribes  aud  of  an  origin  still  undetermined,  are  scattered 
throughout  the  provinces  ot  Baku,  Erivan,  Tiflis,  Kiitaia,  ]>agh- 
cstan,  and  partly  also  of  Malum.  They  arc  certainly  of  a  mixed 
origin,  and  present  a  variety  of  ethnological  ty|*a,  all  the  more  so 
as  all  who  are  neither  Armenians  nor  Russians,  uur  belong  to  auy 
distinct  Caucasian  tribe,  ate  often  called  Tartars.  As  a  rule  they 
are  well  built  and  little  behind  their  Caucasian  brethren.  Tbey 
are  celebrated  for  their  excellence  as  gardeners,  agriculturists,  cattle- 
tenders,  aud  artisans.  Although  most  fervent  Shf  ilea,  they  are  on 
very  good  terms  both  with  their  Suuuite  and  with  their  Russian 
neighbours.  Polygamy  is  rare  with  them,  and  their  women  go  to 
work  unveiled. 

The  Siberian  Tartars,  mostly  mixed  with  Finnish  stems,  id  t!  c 
most  difficult  to  classify.  They  occupy  three  distinct  regions,—! 
strip  running  west  to  cast  from  Tobolsk  to  Tomsk,  the  Altai  and 
its  spurs,  and  South  Yeniseisk.  They  originated  in  the  agglo- 
merations of  Tutkish  stems  which  in  tho  region  north  of  the 
Altai  succeeded  the  Ugro-Samoycdic  civilization  (see  Sisr.RU),  and 
reached  a  relatively  high  degree  of  culture  between  the  4th  and  the 
8th  centuries,  but  were  subdued  and  enslaved  by  the  Mougols. 
In  the  meantime  the  following  subdivisions  of  tho  Siberian  Tartars 
may  be  accepted.  (7)  The  Buraba  Tartars,  who  take  their  nam* 
from  one  of  their  steiuB  (Bararaa),  number  about  50,000  in  tho 
government  ofTobobdc  and  about  6000  iu  Tomsk.  After  a  strenuous 
resistance  to  Russian  conquest,  and  much  suffering  at  a  later 
period  from  Kirghiz  and  Kalmuck  raids,  they  now  live  by  agri- 
culture, either  iu  separate  villages  or  along  with  Russians.  (8) 
The  Tcholym  or  Tchulym  Tartars  on  the  Tcholyin  and  both  the 
rivers  Yus  speak  a  Turki-di  language  with  many  Mongolian  and 
Yakut  words,  and  nro  more  like  Mougds  than  Turks.  In  last 
century  they  paid  a  tribute  for  2550  arbalctes,  but  they  now  are 
rapidly  becoming  fused  with  Russians.  (9)  The  Abakan  or  Minu- 
sinsk Tartars  occupied  the  steppes  on  tho  Abakan  and  Yus  in  the 
17th  century,  after  the  withdrawal  of  the  Kirghizes,  and  represent  a 
mixture  with  Koibala  (whom  Cast  re  n  considors  as  partly  of  Ostiak 
and  partly  Samoycdic  originj  and  Bcltirs — also  of  FinuiMi  origin. 
Their  language  is  also  mixed.  They  are  known  under  the  name  of 
Sagait,  who  numbered  11,720  in  1864,  and  are  the  purer  Turkish 
stem  of  the  Minusinsk  Tartars,  Koibala,  and  Kyzyl  or  Red  Tartars. 
Formerly  Shauiauista,  they  now  are,  nominally  at  least,  adherents 
of  the  Greek  Orthodox  Church,  and  support  themselves  mostly  by 
cattle  breeding.  Agriculture  is  spreading  but  slowly  among  them ; 
they  still  prefer  to  plunder  the  stores  of  bulbs  of  L\!iun\  Martagon, 
P/rtniia,  and  Err/lhronium  JJcns  ettnis  laid  up  by  the  steppo  mouse 
(Utu  Mocialit).  The  Soyotea,  or  Soyons,  of  tjic  Sayan  Mountains, 
who  aro  Finns  mixed  with  Turks,  the  Urvankhcs  of  north-west 
Mongolia,  who  are  of  Turkish  origin  but  follow  Buddhism,  and  the 
Karagasses,  also  ol  Turkish  ougin  but  much  like  the  Kirghizes, 
and  reduced  now  tc  a  few  hundreds,  ere  akin  to  tbo  above.  (10) 
The  Tartars  of  the  northern  slopes,  of  tho  Altai  (nearly  20,000  in 
number)  are  of  Finnish  origin.  They  comprise  somo  hundreds 
of  Kumandintses,  the  Lobed  Tartars,  the  Tchcrnevyie  or  Black- 
Forest  Tartan.,  and  the  Shors  (11,000),  descendantsof  the  KnzncUk 
or  Iron-Smith  Tartars.  They  aro  chiefly  hunters,  passionately  lov- 
ing their  taiga,  or  wild  forests,  and  have  maintained  their  Shaman 
religion  and  tribal  organization  into  tuoks.  They  live  partly  a!  o 
on  cedar-nuts  and  honey  collected  in  the  forests.  Their  dress  is 
that  of  tlieir  former  rulers,  the  Kalmucks,  and  their  language  con- 
tains many  Mongoliau  words.  (11)  Tho  Altai  Tartars,  or  "Altaians," 
comprise— (a)  the  Mountain  Kalmucks  (12,000),  to  whom  this  nam* 
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hai  been  p»eir*y  mistake,  and  who  havs  nothing  in  common  with 
tlx  Kalmucks  except  their  dress  and  mode  of  life,  while  thoy 
speak  s  Turkish  dialect,  and  (A)  the-Teleutes,  or  Telnighites  (5S00), 
x  renuioder  of  a  formerly  numerous  and  warlike  nation  who  hare 
migrated  from  tha  mountains  to  the  lowlands,  wliera  they  now 
lire  »!ong  with  Russia  u  peasant*. 

finally,  there  arc  a  number  of  Tartars  in  Turkestan  and  Central 
Aui.  Without  including  under  this  name  tlio  Sarta  and  the 
Kurtmintsc*  of  Turkestan,  still  less  the  Kirghiz-Kaziks,  it  may 
I*  nckoned  that  there  are  still  nearly  30,000  survivors  of  the 
l':0-jrs  in  the  valley  of  tho  Hi,  about  Kulilja,  and  in  the  Khami  oasis. 

As  t<  evident  from  the  above,  although  the  name  Tartars 
originated  in  an  indiscriminate  application  of  tha  word  to  the 
T'irliiih  aril  Mongolian  stems  which  invaded  Europo  six  centuries 
and  its  gradual  extension  to  the  Turkish  stems  mixed  with 
Jknjv'tisn  or  Finnish  blood  in  Siberia,  it  still  represents  sn  aggro- 
pit*  of  characters  which  warrant  at  least  a  provisional  use  of  this 
pintle,  name,  if  those  to  whom  it  is  given  are  properly  subdivided. 
I;  cntodies  stems  which,  although  widely  distinct,  still  have  some 
common  ethnographical  and  philological  features,  besides  being  to 
*.at  extent  of  like  origin  and  history. 

114  I  Ursiarc  of  lb*  sutjeel  ta  »*rr  Mttnjln,  and  biblioipspl.irsl  Indexes 
nn  ke  (eand  In  the  Gtofrapkujl  bittftutry  of  1".  Semenott,  a|iicii<lrrl  to  ti  c 
ir\r.\t%  deroUti  respectively  to  Iht  narrirs  given  above,  a*  »Uo  In  ttio  yearly 
IMiu  If,  MexhcrT.  Brides  the  well-known  wnrki  of  t'inlre'n,  which  are 
i  rrrj  rich  scarce  of  Infonxierloa  on  the  mbject,  Schlefncr  (M  relei^burg 
icidtmr  of  science).  Donner,  Ahkorhtt,  and  oilier  explorers  e-f  the  L'ral-Ali«l»m. 
is  i*>  those  of  the  ftusitan  ltiBtoTlsao  Solovi^ff,  K-'»tornitrcff,  Bcitriihcff-rtiunVn, 
f.h«»orT,  »o<]  liovalskly.  the  fnllowlo/r  contilirtnu  valuable  Information  may  b« 
reward :-th»  pnt>llMtionif»f  the  Ru««l»n  GeiMjrspMcsl Society  and  Its  biimehts; 
lie  bulin  CtiuyraphuJuUtt  at-iinit ;  the  /ieei/f«i  of  the  Moioow  irKkty  of 
the  uuieori  of  natural  science;  tho  works  of  the  Russian  cthnoirraphUal  rnn- 
reM<:  EmtroSTi  researches  on  Ihs  Siberian  Tartars  In  the  memoirs  of  tho 
JiMrtia  branch  of  the  geogr.  *oc. ;  RadloCTs  Rtiu  dure*  .ten  AJtai,  A  »  Sibtrim ; 
" rit:u.-t»qae  Roast*  *  (Jirojmnova  Aosnya)  ;  SemenofT s  and  Potsnln's  "  Supple- 
Btuli"  teRilter's  Atitn  ;  lUrkini report  to  tha  conrreu  at  Kirzan  ;  fUrtakhal's 
TlM.  »f  Crimeajj  Tatars,"  la  Vytttnik  Evrrpy,  18GC  snd  18«I;  "  Katrhlnik 
Tinas,"  la  IirrUia  Rail.  Gtofr.  Sot,,  xx.,  18-St.  (P.  A.  K.) 

TARTARUS,' in  the  Iliad  (viii.  13  »q.,  481),  is  a  dark 
underground  prison  with  iron  gates,  as  far  below  Hades  as 
earth  is  below  heaven,  whither  Cronus  and  the  Titans  were 
thrust  down  by  Zeus  (voL  xxi.  p.  321),  and  to  which  the 
sovereign  of  Olympus  threatens  to  consign  other  gods  who 
may  disobey  his  behests.  Later  writers  make  Tartarus 
tha  place  of  punishment  of  the  wicked  after  death  :  .lEueas, 
in  bis  visit  to  the  '  abode  of  the  shades,  <omes  to  a  point 
where  the  road  divides,  the  branch  to  the  right  leading  to 
Elysium  and  that  on  the  left  to  the  prison-house  of 
Tartarus,  girt  about  by  a  triple  wall,  with  the  fiery  Plilege- 
thon  as  a  moat,  and  guarded  by  the  fury  Tisiphone  (Ain., 
*i-  540  tq.).  Tartarus  is  personified  as  the  son  of  yEther 
and  Qe,  and  father  of  the  giants  Typhocus  and  Echidna. 

TARTINI,  Giuseppe  (1692-1770),  violinist,  composer, 
sod  musical  theorist,  was  born  at  Pirano,  April  12,  1692, 
tod  in  early  life  studied,  with  equal  want  of  success,  for 
tha  church,  the  law  courts,  and  the  profession  of  arms. 
His  life  as  a  young  man  was  wild  and  irregular,  and  his 
temper  extremely  violent  and  impulsive.  His  unfitness 
for  an  ecclesiastical  career  was  manifest ;  and,  after  failing 
it  jurisprudence,  he  crowned  his  improprieties  by  clan- 
destinely marrying  the  niece  of  Cardinal  Cornaro, .  arch- 
bishop of  Padua.  Though  the  family  of  Tarlini  had  been 
1"- sally  ennobled,  the  cardinal  resented  the  marriage  as 
i  disgraceful  mesalliance,  and  denounced  it  so  violently 
tbat  the  unhappy  bridegroom,  thinking  his  life  in  danger, 
Bed  for  safety  to  a  monastery  at  Assisi,  where,  calmed  by 
the  soothing  influence  of  the  religious  life,  his  character 
oaderwent  a  complete  change.  Docile  and  obedient,  as 
he  bad  before  been  passionate  and  headstrong,  he  studied 
the  theory  of  music  under  Padre  Boemo,  tho  organist  of 
tie  monastery,  and,  without  any  assistance  whatever, 
Uaght  himself  to  play  the  violin  in  so  masterly  a  style 
that  his  performances  in  the  church  became  the  wonder  of 
the  neighbourhood.  For  more  than  two  years  his  identity 
remained  undiscovered,  but  one  day  the  wind  blew  aside 
»  curtain  behind  which  he  was  playing,  and  one  of  his 
hearers  recognized  him  and  betrayed  his  retreat  to  the 
cardinal,  who,  hearing  of  his  changed  character,  re- 
sdnitted  aim  to  favour  and  restored  him  to  his  wife. 

J  to  Venice,  where  the  fine  violin- 


playing  of  Vcracini  excited  his  admiration  and  prompted 
him  to  repair,  by  the  aid  of  good  instruction,  the  short- 
comings of  his  own  self-taught  method.  •*  After  this  he 
studied  for  some  time  at  Ancona  ;  and  here,  about  1714, 
he  made  the  curious  acoustical  discovery  ou  which  his  fame 
as  a  theorist  chiefly  rests.  He  observed  that,  when  two 
notes  are  sounded  together  on  the  violin  with  sufficient  in- 
tensity, a  third  sound,  distinct  from  both,  is  simultaneously 
produced.  For  the  production  of  this  "  third  sound,"  as  ho 
called  it,  Tartini  failed  to  account  on  strict  mathematical 
principle*.  When  tho  two  primary  notes  form  an  im- 
pure consonance,  tho  "  third  sound  "  of  Tartini  (now  known 
as  a  difference  tone  of*the  first  order)  is  accompanied  by 
beats  due  to  tho  presenco  of  different  tones  of  higher 
orders,  the  existence  of  which,  unknown  of  coiysc  to 
Tartini,  has  been  established  by  Ilelmholtz.  Tartini  mado 
his  observations  tho  basis  of  a  theoretical  system  which 
ho  set  forth  in  his  Tratlalo  di  Mutiea,  tecondo  la  vera 
srienzia  dtW  Armonia  (Padua,  1754)  and  Dti  l'riheipij 
dsW  Armonia  Musicale  (Padua,  1767).  In  1721  ho  re- 
turned to  Padna,  where  he  was  appointed  boIo  violinist  at 
the  church  of  San  Antonio.  From  1723  to  1726  ho  acted 
as  conductor  of  Count  Kinsky's  private  band,  but  after- 
wards returned  to  his  old  post  at  Padua,  where  he  died 
on  February  16,  1770. 

Tartirii's  compositions  are  very  numerous,  and  faithfully  illustrate 
his  passionate  and  masterly  stylo  of  execution,  which  surpassed 
in  brilliancy  and  refined  taste  that  of  all  his  contemporaries.  He 
frequently  headed  his  pieces  with  an  explanatory  poetical  niotlo, 
such  as  "  Ombra  cars,"  or  *'  Volgete  il  lUo  in  pianto  o  mie  pupille." 
Concerning  that  known  as  //  Trilla  del  LHavolo,  or  The  Devil's 
Sonata,  he  told  a  curious  story  to  Lalande,  in  17C6.  He  dreamed 
that  the  devil  had  become  his  slave,  and  that  ho  one  day  ashed 
him  if  he  could  play  tho  violin.  The  devil  replied  that  he  believe  1 
he  could  pick  out  a  tune,  and  thereupon  he  played. a  sonata  so 
exquisite  that  Tartini  thought  he  had  never  heard  any  music  to 
equal  it.  On  awaking,  he  tried  to  note  down  the  composition, 
bat  succeeded  very  imperfectly,  though  the  resulting  Devil  s  Sonala 
is  one  of  his  best  and  most  celebrated  productions. 

Besides  tho  theoretical  works  we  have  mentioned,  Tartiui  wrote 
a  Trattato  dtlle  Appogiature,  posthnmously  printed  in  French, 
and  an_  unpublished  work,  Dtllt  Kagioui  t  dtlle  Proporzioni,  the 
MS.  of  which  has  been  lost. 

TARUDANT.    See  Morocco,  vol.  xvi.  p.  834. 

TASHKEND,  or  Tashkknt,  one  of  the  largest  and 
most  important  cities  of  Central  Asia,  now  tho  capital  of 
Russian  Turkestan,  is  situated  in  the  valley  of  the  Tchir- 
tchik,  some  50  miles  above  its  junction  with  tho  Syr-Daria, 
in  41'  20'  N.  lat.  and  69*  18'  E.  long.  The  city,  formerly 
enclosed  by  walls  which  are  now  ruinous,  is  surrounded 
by  rich  gardens,  and  its  houses  are  buried  among  the 
fruit  and  other  trees  which  grow  all  alorig  tho  number- 
less ramifications  of  the  irrigation  canals.  The  buildings, 
which  aro  of  stone  and  sun  dried  bricks,  are  mostly  low, 
on  account  of  the  earthquakes  which  frequently  disturb 
the  region.  Like  all  old  cities  of  Asia,  Tashkend  is  sub- 
divided into  sections  (yurts),  which  are  characterized  by 
the  special  trades  carried  on  in  each.  Asiatic  Tashkend 
in  1871  had  78,130  inhabitants,  mostly  SurU  (75,176), 
with  a  few  Uzbegs,  Kirghizes,  Jews,  Russians,  and  Ger- 
mans. A  deprei-jsion  in  tho  south-east  is  occupied  by  Rus- 
sian Tashkend,  dating  from  1865,  which  has  clean,  broad 
streets  lined  with  poplars,  the  low  nice-looking  houses 
being  surrounded  by  gardens.  In  1875  its  population, 
exclusive  of  the  military,  was  4860,  mostly  Russians.  It 
has  a  public  library  containing  a  rich  collection  of  works 
on  Central  Asia,  an  observatory,  a  museum,  two  gymnasia, 
a  seminary,  and  the  buildings  occupied  by  the  administra- 
tion A  branch  of  the  Russian  Geographical  Society  has 
been  opened  at  Tashkend,  and  its  publications,  as  also  those 
of  the  statistical  committee  and  the  Turlcettan  Gazette, 
contain  most  valuable  information  about  Turkestan.  Ac- 
cording to  the  moat  receut  estimates,  the  population  of 
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Tashkend,  with  its  suburbs,  is  reckoned  at  100,000.  In 
consequence  of  the  chequered  history  of  the  town  (see 
Turkestan),  few  old  buildings  have  been  preserved,  and 
only  the  madrasah  Beklar  Bek,  with  its  fifty  students,  and 
the  graves  of  Sheikh  Zenedjin-baba  and  Zenghi-ata  are 
worthy  of  mention.  Tho  former  is'  four  centuries  old,  and 
that  of  Zenghi-ata,  a  saint  held  in  high  veneration  through- 
out Central  Asia,  yearly  attracts  thousands  of  pilgrims. 

A  variety  of  potty  trades  are  carried  on  in  numerous  small  work- 
■hop*, — weaving  and  dyeing  cf  cottons  and  the  manufacture  of  small 
brass  and  iron  wares,  of  harness,  aud  especially  of  boots,  being  the 
chief.  Most  o,f  the  inhabitants  are  also  engaged  in  raising  corn, 
rice,  oil-plants,  cotton,  wine,  and  lucerne,  and  in  gardening.  The 
trade  of  rnsbkeud  has  lost  its  former  importance,  but  com,  cattle, 
silk,  cotton,  aud  fruits  are  still  exported,  and  all  kinds  of  manu- 
factured wares  aro  imported  from  the  countries  to  the  south. 

TASMAN,  Abel  Janszen  (c.  1602-1659),  a  dis- 
tinguished Dutch  navigator,  born  at  Hoorn,  North  Hol- 
land, probably  in  1602  or  1603.  Ho  is  known  to  have 
made  two  important  voyages  of  discovery  in  the  Pacific 
and  Southern  Oceans ;  only  of  tho  second  of  them  have 
we  a  full  account.  In  Juno  1639  Tasnan,  along  with 
Matthew  Quast,  was  despatched  by  Van  Dieraen,  governor- 
general  of  tho  Dutch  East  Indies,  on  a  voyage  to  the 
Western  Pacific,  which  was  first  directed  to  the  Philippine 
Islands;  part  of  the  coast  of  Luzon  was  explored.  Sailing 
east  and  north  Tasman  and  Quast  touched  at  several  of 
the  Benin  Islands,  which  thoy  were  probably  the  first  to 
discover.  Sailing  still  farther  north,  in  quest  of  what 
were  then  known  as  the  "  islands  of  gold  and  silver."  they 
reached  the  latitude  of  38°  40'  N.,  about  600  miles  cast 
of  Japan,  and  continued  east  for  other  300  miles  on  the 
parallel  without  discovering  anything.  On  October  15 
the  navigators  decided  to  return,  and,  after  touching  at 
Japan,  anchored  at  Taiwan-fu,  Formosa,  November  21. 
After  this,  Tasman  was  engaged  in  operations  in  the 
Indian  seas  until  1612,  when  ho  set  out  on  his  first  great 
expedition.1  Several  Dutch  navigators  bad  already  dis- 
covered various  portions  of  the  west  coast  of  Australia, 
and  the  Dutch  East  India  Company  were  anxious  to 
obtain  a  more  accurate  and  extended  Burvey  of  that  land. 
Sailing  from  Batavia  on  August  14,  1642,  with  two 
vessels,  the  "Hcemskirk"  and  "Zeehaan,"  Tasman  on 
November  24  sighted  the  land  to  which  he  gave  the  name 
of  Van  Diemon,  in  honour  of  the  governor-general,  but 
which  is  now  named  Tasmania.  He  doubled  the  land, 
which  he  evidently  did  not  know  was  an  island,  and,  run- 
ning up  Storm  Bay,  anchored  on  December  1  in  the  bay  to 
which  he  gave  the  name  of  Frederick  Henry.  There  he 
set  up  a  post  on  which  ho  hoisted  the  Dutch  flag.  Quit- 
ting Van  Diemen's  Land  on  December  5,  Tasman  steered 
eastwards  with  a  vague  idea  of  reaching  the  Solomon 
Islands,  and  on  December  13  ho  discovered  a  "high 
mountainous  country,"  which  he  called  "  Staatenland " 
(New  Zealand).  Cruising  along  the  west  coast  of  the 
South  Island,  ho  anchored  on  tho  1 8th  in  40"  50'  S.  lat., 
at  the  entrance  of  a  "  wide  opening,"  which  lie  took  to  lie 
a  "  fine  bay/'  bnt  which  was  no  doubt  Cook's  Strait.  He 
gave  tho  name  of  Moordenaars  (Massacre)  Bay  to  the 
bay,  at  which  he  attempted  to  land,  and  where  several 
of  his  men  wcro  killed  by  the  natives.  Leaving  New 
Zealand,  and  pursuing  an  irregularly  north  direction,  but 
never  coming  in  sight  of  Australia,  he  discovered,  on 
January  21,  1643,  two  islands  belonging  to  the  Friendly 
group,  to  which* he  gave  the  names  of  Middelburg  (Eova) 
and  Amsterdam  (Tongatabu).  After  discovering  several 
other  islands  in  the  Friendly  group  and  their  neighbour- 
hood, Tasman  steered  north  and  west,  reaching  the  neigh- 
bourhood  of  New  Britain  on  March  22.    On  tho  24th  he 

•  See  BicboM's  paper  in  U  MoniUur  ih*  ImUt-Oriattuta  et 
■Qccidtntala,  1848  49,  pt,  L  p.  390. 


passed  Morghcn  Islands,  and,  sailing  round  New  Ireland 
and  along  the  north  coast  of  Now  Guinea,  he  cleared 
the  straits  between  New  Guinea  and  Jilolo,  arriving  at 
Batavia  on  June  15,  after  a  ten  months'  voyage.1  The 
materials  for  an  account  of  Tasman's  important  second 
voyage  in  1644  are  extremely  scanty;  they  consist  of 
Tasman's  own  chart  and  some  fragmentary  notes  by 
Burgomaster  Witscn  in  his  work  (1 705)  on  the  migrations 
of  the  human  race  (translated  in  Dalrymple's  collection). 
Further  information  as  to  authorities'  will  be  found  in  Mr 
R.  H.  Major's  Hakluyt  Society  volume  on  Early  Voyages 
to  Australia,  where  also  will  bo  found  the  "Instructions  " 
given  to  Tasman  for  his  voyago  to  New  Guinea.  Ho  is 
instructed  to  obtain  a  thorough  knowledge  of  Staten 
and  Van  Diemen's  Land,  and  "  whether  New  Guinea  i«* 
a  continent  with  the  great  Zuidland,  or  serrated  by 
channels  and  islands,"  and  also  *'  whether  the  new  Van 
Diemen's  Land  is  tho  same  continent  with  theso  two  great 
countries  or  with  one  of  them."  In  this  voyage  Tasman 
bad  three  vessels  under  his  command.  His  discoveries  were 
confined  to  the  north  and  north-west  coasts  of  Australia, 
and  his  chart  gives  the- soundings  for  the  whole  of  this 
line-of  coast  He  discovered  the  Gulf  of  Carpentaria,  and 
established  the  continuity  of  the  north-west  coast  of  tho 
land  designated  generally  "  tho  great  known  south  con- 
tinent," as  far  south  as  about  the  22d  degree.  The 
fullest  details  as  to  maps  of  the  voyage  and  other 
authorities  will  be  found  in  Mr  Major's  Hakluyt  Society 
volume  referred  to  above.  Tasman  rightly  ranks  as  one 
of  the  greatest  navigators  of  the  17th  century.  He  died 
at  Batavia  in  October  1659. 

For  personal  details,  see  paper  on  Tasman  by  Ch.  M.  Dozy  in 
Uijdragen  tot  de  Taal-,  Land-,  en  Volkettkuude  van  Nederlandsck- 
I  mil/,  5th  series,  vol.  ii.  p.  808. 

TASMANIA,  formerly  Van  Dikmen's  Land,  is  a  com-  P>» 
pact  island,  forming  a  British  colony,  which  lies  to  tho 
south  of  Australia,  in  the  Southern  Ocean.  It  has  an  area 
of  24,600  square  miles  (about  three-fourths  of  tho  size 
of  Ireland),  and  some  fifty  islots  belong  to  it  Most  of 
these  lie  between  it  and  the  southern  shore  of  Victoria, 
in  Bass's  Strait.  It  is  a  land  of  mountain  and  flood,  with 
picturesquo  scenery.  The  centre  is  a  mass  of  hills,  gene- 
rally covered  with  forest,  with  large  lakes  nearly  4000  feet 
above  the  sea ;  and  this  high  land  is  continued  to  tho  west 
and  north-west,  while  southward  aro  other  elevations.  Ben 
Lomond  in  the  east  rises  to  a  height  of  5020  feet ;  in  the 
north-west  are  Dry's  Bluff  (4257  feet)  and  Qnamby  (4000); 
while  westward  are  Cradle  (5069),  Hugel  (4700),  French- 
man's Cap  (47G0),  and  Bischoff  (2500).  Wellington,  near 
Hobart,  is  4170  feet  Among  the  rivers  flowing  northward 
to  Bass's  Strait  aro  tho  Tamar,  Inglis,  Cam,  Emu,  Blyth, 
Forth,  Don,  Mersey,  Piper,  and  Bingarooma.  Tho  Mac- 
quarie,  receiving  the  Elizabeth  and  Lake,  falls  into  the 
South  Esk,  which  unites  with  the  North  Esk  to  form  the 
Tamar  at  Launtestou.  Westward,  falling  into  the  ocean, 
are  the  Hellycr,  Arthur,  and  Pieman.  Tho  King  and 
Gordon  gain  Slacquario  Harbour ;  the  Davey  and  Spring, 
Port  Davey.  The  central  and  southern  districts  are  drained 
by  the  Dcrwcnt  from  Lake  St  Clair, — its  tributaries  being 
the  Nive,  Dec,  Clydo,  Ouse,  and  Jordan.  Tho  Huon  falls 
into  DTntrecasteaux  Channel.    The  chief : 


5  The  best  English  translation  of  Tasman's  Journal  is  in  Burney'a 
C<JleelioH,  vol.  iiL  The  Dutch  orittinnl  was  published  at  Amsterdam 
in  18G0,  edited  by  Jacob  Swart,  and  contains  the  chart  of  the  second 

voyage. 

»  Tho  subject  is  tborooRldy  dismsrcd  by  P.  H.  Leupe  in  the 
Mjdraicn  tan  het  ton.  Just,  voor  TaaJ-,  /.and;  et  Volkenkundc  v. 
d.  /«</.  Archipel,  sir.  i.  pt.  iv.  pp..  123-140  ;  in  Bijd.  voor  Yadm - 
iiml-rhc  Oetxkitdcnis  en  Outlheid  Kvnde,  by  ){.  Frnla,  new  series, 

i  pt  T-  2&4  ;  and  in  tho  same  writer's  work  Oe  AwfcoV  /tetter- 
landers  naas  Xieuto  t/uiuea  (The  Ha^ue,  1S75)  ; 

1  Xe<icrU;Hdetf.  y.euw  Guinea  (Tho  Hague,  1684). 
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are  the  Great  Lake  (50  miles  in  circuit),  Sorell,  St  Clair, 
Crescent,  and  Echo.  The  colony  is  divided  into  eighteen 
counties.  The  principal  towns  are  Hobart  the  capital,  on 
the  Derwent,  with  a  population  of  21,118  in  1881  (25,044 
in  1886),  and  Launceston  (12,752  in  1881 ;  19,379  in 
1886),  at  the  head  of  the  Taraar.  Th  o  rugged  western 
half  of  the  island  has  only  a  few  small  settlements,  while 
the  eastern  country  is  increasing  in  population  on  account 
of  the  mines. 

Climate. — This  small  colony  has  a  far  greater  range  of 
climate  than  can  be  experienced  throughout  the  Australian 
continent  The  eastern  side  is  dry ;  the  western  is  very 
wet.  Tin  and  gold  miners  are  partially  arrested  in  their 
work  during  summer  from  want  of  water  in  the  north-east 
Dense  forests  and  impracticable  scrubs  result  in  the  west 
from  deposition  of  a  hundred  or  more  inches  of  rain  in  the 
year,  whilo  other  parts  to  the  east  occasionally  suffer  from 
drought  Tasmania  does  not  escape  the  summer  visit  of  an 
Australian  hot  wind.  Hobart  and  Launceston,  being  near 
the  sea,  have  greater  equability  of  temperature,  with  rare 
froiU.  The  mean  temperature  of  Hobart  is  54*,  of  Waratah 
in  the  north-west  44*.  Hobart  averages  22  inches  of  rain, 
less  than  Melbourne,  Sydney,  and  Brisbane.  Inland,  in 
the  settled  parts,  cold  is  severe  in  winter,  but  only  for  a 
short,  period.  The  wooded  north-west  shore  has  no  cold 
and  no  excessive  beat,  but  plenty  of  showers.  Up  in  the 
lake  country  the  climate  rather  resembles  the  Highlands 
of  Scotland.  On  the  west  and  southern  coasts  the  winds 
are  usually  strong,  and  often  tempestuous. 

Like  New  Zealand,  Tasmania  is  very  healthy.  No  miasma 
is  retained  in  its  forests.  Rheumatism  and  colds  may  pre- 
vail, but  little  fever  or  dysentery  occurs.  Perhaps  no  part 
of  tho  world  can  ahow  relatively  so  many  aged  people. 
Children  generally  display  the  robustness  of  English  village 
life.  As  a  retreat  for  Australians,  Tasmania  in  the  summer 
has  strong  claims.  Cool  and  strengthening  airs,  magnifi- 
cent forest  solitudes,  and  secluded  fern-tree  vales  may  be 
enjoyed  along  with  all  the  comforts  of  modern  civilization. 

Geology. — The  comparatively  recent  connexion  of  Tas- 
mania with  Victoria  is  evidenced  not  less  by  rocks  than  by 
flora  and  fauna.  The  granitic  islands  of  Bass's  Strait  are 
as  so  many  stepping-stones  across,  a  depression  having  con- 
verted the  loftier  districts  into  islands.  The  want  of  simi- 
larity, however,  between  the  tufted-haired  Tasmanians  and 
their  Australian  neighbours  would  indicate  that  tho  dis- 
ruption took  place  before  the  advent  of  the  younger  race 
on  the  northern  side.  While  doubts  exist  as  to  the  pres- 
ence of  rocks  older  than  the  Silurian,  a  Palaeozoic  floor 
exists  north,  east  south,  and  west,  though  often  thrown  up 
into  irregular  ranges,  sometimes  over  5000  feet,  by  igneous 
irruptions.  Convulsions  have  distinguished  the  history  of 
the  little  island  from  one  end  to  the  other.  Not  only  is 
ite  in  all  its  varieties  very  prevalent  but  there  is  an 
>  amount  of  metamorphism  in  different  directions. 
Then,  at  another  period,  not  merely  porphyries,  but  basalta 
and  greenstones,  were  widespread  in  their  ravages.  They 
consumed  or  deranged  beds  of  coal,  and  overflowed  enor- 
mous tracts.  Earthquakes  were  busy,  and  tremendous 
deluges  denuded  great  areas  to  depths  of  thousands  of  feet 
leaving  mountains  of  Primary  rock,  with  peaked  or  plateau 
summits  of  basalt  or  greenstone.  There  are  prismatic 
walls  several  hundreds  of  feet  in  height,  and  4000  feet 
above  the  sea  level,  as  at  Mount  Wellington,  looking  down 
upon  "  ploughed  fields  "  of  greenstone  blocks.  Still,  unlike 
Victoria,  there  are  not  the  extinct  craters  to  tell  the  tale 
of  more  modern  lava  flows.  Tho  lake  district  up  to  over 
4000  feet  is  a  tangled  mass  of  granitic  and  metamorphic 
rocks.  Quartz  is  so  common  a  feature  that  the  western 
storm  bound  cliffs  reflect  a  white  light  to  passing  ships ; 
while  mica,  talcose,  dolerite.  and  siliceous  schists  are 


common  over  the  island.  Contorted  slate  and  the  teasel- 
ated  pavement  of  Tasman'a  Peninsula  are  effects  of  that 
transmuting  period.  Granite  is  strong  at  eastern  and 
northern  points,  at  western  localities,  in  the  interior,  and 
in  tho  straits.  Greenstone  is  exhibited  southward  in  enor- 
mous fields,  as  well  as  in  the  western  and  lake  districts, 
and  alternates  often  with  basalt  Silicified  trees  are  seen 
standing  upright  in  the  floor  of  igneous  rock.  The  Prim- 
ary rocks  have  more  casts,  of  former  life  than  fossil*  in 
ordinary  condition.  The  Hobart  clay-slate  abounds  in 
Fenettella  or  lace  coral,  and  trilobites  occur  in  limestone. 
Slate  is  abundant  on  the  north-west  coast  the  South  Eak, 
and  westward.  New  Red  Sandstone  near  Hobart  is  marked 
by  the  presence  of  salt-beds.  The  Carboniferous  forma- 
tions are  not  much  exhibited  on  the  western  half  of  the 
island,  but  are  prominent  along  the  Mersey  and  other 
northern  rivers.  The  southern  fields  are  torn  by  igneous 
invaders.  Anthracitic  forms  are  conspicuous  on  Tasman's 
Peninsula  Inland,  on  the  eastern  side,  the  formations 
spread  from  near  Hobart  northward  for  scores  of  miles, 
and  evon  to  a  thousand  feet  in  thickness.  The  Fingal 
and  Ben  Lomond  north-eastern  districts  are  remarkably 
favoured  with  Carboniferous  sandstones  and  crinoidal 
limestones,  bearing  excellent  seams,  and  like  strata  are 
noticed  in  islands  off  the  east  coast  Carbonaceous  non- 
coal-bearing  beds  by  the  Mersey  are  500  feet  thick. 
Tertiary  rocks  are  not  extensive,  save  in  the  breccia  and 
coarse  sandstone  south  of  Launceston,  over  Norfolk  plains, 
and  along  some  river  valleys.  Alluvial  gold  deposits  belong 
mainly  to  the  Pliocene  formations, — the  ancieut  Primaries 
containing  the  auriferous  quartz  veins.  Greenstone  and 
basalt  belong  to  various  periods,  the  latter  being  specially 
apparent  in  the  Tertiary  epoch.  Travertine,  near  Hobart 
and  Richmond,  is  from  freshwater  action.  The  Pleistocene 
development  was  characterized  by  overwhelming  denuding 
forces.  Raised  beaches  are  noticed  along  some  of  the 
larger  rivers,  and  westerly  moraines  would  imply  a  greater 
elevation  of  the  country  formerly.  Caves  and  recent  beds 
exhibit  marsupial  forms  analogous  to  existing  ones.  Not 
far  from  Deloraine  are  limestone  caves,  with  passages  two 
miles  in  extent  The  donsity  and  intricacy  of  the  island 
scrubs  have  interfered  with  the  investigation  of  its  geology. 

Mintralt.  —Tasmania  baa  failed  to  take  a  very  important  position 
as  a  gold  producer.  Still,  when  the  crushing  of  1800  tons  in  one 
mine  produced  £11,628,  adventurers  may  well  be  hopeful.  From 
Beaconafield  mine,  west  of  the  Tamar,  gold  was  obtained  to  the 
value  of  £616,830  from  July  1878  to  January  1,  1887.  In  1886 
there  were  five  districts  under  commissioners  of  mines.  Westward, 
gold  is  found  from  Arthur  river  to  Point  Hibba ;  north-westward, 
from  Blyth  river  to  Cape  Grim.  '  In  the  north-east  are  Scottsdale, 
Ringarooma,  Mount  Victoria,  and  Waterbouse  fields ;  east  Fingal 
and  St  George  river.  Arsenic  and  silver  are  found  with  gold  in  the 
north-east;  and  iron,  arsenic,  copper,  and  lead  with  it  at  Beacons- 
field.  For  1885  the  gold  export  was  37,498  oz.,  worth  £141,819. 
Silver  occurs  st  Penguin,  Mount  Ramsey,  and  Waratah  (Mount 
Blschoff),  combined  with  lead.  Copper  is  met  with  at  Mount 
Maurice,  Ac,  but  not  in  paying  quantities.  Bismuth  at  Mount 
Ramsey  is  rich,  bnt  the  country  ia  difficult  to  reach.  Antimony,' 
zinc,  manganese,  copper,  plumbago,  and  galena  are  known  west  of 
tho  Tamar,  whore  also  asbestos  in  serpentine  hills  is  plentiful.  Tin 
ia  well  distributed  in  Tasmanian  granite.  Mount  Bischoff,  iu  the 
scrubby,  rocky,  damp  west,  haa  the  richest  lodes ;  other  mines  are 
in  the  north-east  and  west.  In  ten  years  the  product  came  to  two 
and  a  half  million  pounds  sterling.  Bischoff  district  in  1886  gave 
2871  tons  of  ore,  much  being  found  in  hugo  blocks.  Want  of 
water  in  tho  north-eist  prevents  much  hydraulic  working.  An- 
thracite coal  is  pretty  abundant  at  Port  Arthur.  Near  Hobart  are 
workings  of  poor  quality.  Around  Ben  Lomond  are  bituminous 
seams,  but  difficult  of  access.  Fingal  district  has  coal  equal  to 
that  of  Newcastle,  with  a  seam  of  14  feet,  but  carriage  is  difficult 
Mersey  river  coal  mines  yielded  60,000  tons  in  the  course  of  over  a 
dozen  years.  Iron  waa  worked  near  the  Tamar,  but  did  not  pay,' 
excess  of  chromium  making  it  brittle;  its  steel  was  very  malleable.* 
-All  varieties  of  iron  ores  are  known.  Hobart  freestone  is  largely 
exported  to  other  colonies.    Tasmanite  or  dysodilo  in  the  Mersey 
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raised  41,240  oz.  cf  gold,  6461  (oca  of  tin,  and  £334  tons  of 
The  toUl  export  of  gold  and  tin  during  tho  firo  years  1880 
to  1855  was  of  the  value  of  £2,591,320,— being  £642,230  more  tlian  | 
for  the  ten  years  preceding.    The  export  of  tin  averaged  79,632  cwt. 

Agriculture. — The  island  has  not  a  large  arcs;  fit  for  cultivation. 
A  great  part  i*  very  mountainous;  and  dense  Bcrube,  with  heavy 
futons,  are  impediments  to  the  farmer.  The  west  side  is  too  wet, 
stormy,  and  sterile  for  settlement.  Almost  all  the  farms  lie  in  the 
line  between  Hohart  and  Launceston  and  between  Launceston  and 
Circular  Head.  The  climate  being  cooler  and  raoistcr  than  in  most 
parts  of  Australia,  the  productions  are  of  an  English  character, 
hops,  barley,  and  oats  being  freely  raised.  Cropping  land  for  many 
suurcssivo  years  with  xrheat  has  lessensd  the  produce  of  what  was 
fertile  country,  as  little  manure  had  been  used.  In  later  times 
there  has  been  a  great  improvement  in  agriculture.  For  some  time 
Tasmanian  growers  did  well,  supplying  Australia  and  Now  Zealand 
with  flour,  potatoes,  and  fruit;  out,  as  their  customers  became  in 
their  turn  producers,  the  old  markets  failed  in  all  but  apples  and 
atone  fruit.  Fresh  and  preserved  fruit,  with  jaroj,  together  with 
excellent  hops,  contiuue  to  aiford  the  inlanders,  a  good  trade.  In 
1885-86  there  were  417,777  acres  in  cultivation;  in  crop,  144,761; 
in  grasses,  181,203.  Wheat  occupied  30,266  acres,  barley  6833, 
oat*  29,247,  pease  7147,  potatoes  11,073,  hay  41,693,  turnips  3680, 
and  gardens  and  orchards  8198. 

8o  large  a  part  of  the  island  ia  covered  with  thicket,  rock,  and 
marsh  that  il  appears  less  pastoral  than  eastern  Australia  The 
total  number  of  sheep  in  1886  amounted  to  1,648,627,  tho  horses 
to  28,610,  and  the  cattle  to  138,642.  Of  16,778,000  acre*  only 
4,403,888  have  been  sold  or  granted. 

Flora.— This  differs  but  little  from  that  of  south-eastern 
Australia,  with  which  it  was  formerly  connected.  Ovor  a  thousand 
species  are  represented.  Tho  eucalypts  are  gums,  stringy  bark, 
box,  peppermint,  ironwood,  kc  The  celebrated  blue  gum  {Euca- 
lyptus Globulus),  so  eagerly  sought  for  pestilential  places  in  southern 
Europe,  Africa,  and  America,  flourishes  best  in  the  southern  dis- 
tricts of  .the  island.  For  shipbuilding  purposes  the  timber,  which 
grows  to  a  large  size,  is  much  prized.  Acacias  are  abundant,  and 
manna  trees  are  very  productive.  Sassafras  (Athtrosperma  mos- 
chata)  is  a  tall  and  handsome  tree.  Fines  are  numerous.  The 
Huon  pine  {Daerydium  cuprcssinum),  whose  satin-like  wood  is  so 
sought  after,  flourishes  in  Huon  and  Gordon  river  districts.  The 
celery  pine  is  a  Phyllocladus,  and  tho  pencil  cedar  an  Athrctaxis. 
The  pepper  tree  is  Tasmani-i  fragrant,  The  Myrtact*  are  noble 
trees.  The  lakes  cider  tree  is  Eueahrptus  ruimfera,  whose  treacle- 
like sap  was  formerly  made  into  a  drink  by  bushinen.  Xanthor- 
rceas  or  grass  trees  throw  up  a  flowering  spike.  The  charming  red 
flowers  ©I  the  Tosmanian  tulip  tree  (Ttlopta)  are  eecn  from  a  great 
distance  on  the  sides  of  mountains.  The  so-called  rice  plant,  with 
rice-like  grains  on  a  stalk,  is  the  grass  Richea.  Of  Boronia,  Epac- 
ris,  and  Orchis  there  are  numerous  species.  The  Blandfordia,  a 
Liliaceous  plant,  has  a  head  of  brilliant  crirj:on  flowers.  The 
Casuarinc,  /;..::;•  jv»^.t,  BanX-na,  and  tree  fern  resemble  those  of 
Australia.  Tasmanian  evergreen  forests  aro  very  aromatic.  At 
ose  time  tho  island  had  an  extensive  timber  trade  with  Sydney, 
Melbourne,  and  Adelaide,  and  it  still  exports  £60,000  to  £60,000 
worth  annually  of  planks,  shingles,  paling,  kc. 

Fauna, — Animal  life  in  Tasmania  U  similar  to  that  in  Australia. 
The  dingo  or  do?  of  the  latter  is  wanting  ;  and  the  Tasmanian  devil 
and  tiger.or  wolf,  are  peculiar  to  the  island.  The  Marsupials  include 
the  Afptropus  or  kangaroo,  DUtlphys  or  opossum,  Pctaurus  or  flying 
phalanger,  Pcramcles  or  bandicoot,  Uypsiprymwi*  ot  kangaroo  rat, 
FhaKolomys  or  wombat ;  while  of  Monotrcnwla  there  are  the  Echidna 
or  porcupine  anteater  and  the  duck-billed  platypus.  The  marsupial 
tiger  or  Tasmanian  wolf  ( Thylacinzis  cirnoccphalus),  5  feet  long,  is 
yellowish  brown,  with  several  stripes  r.cross  th»  back,  having  short 
stiff  hair  and  very  short  legs  (see  vol.  xv.  p.  380).  Very  few  of 
these  nocturnal  carnivores  aro  now  alive  to  trouble  flocks.  The 
tiger  cat  of  the  colonists,  with  weasel  legs,  white  spots,  and  nocturnal 
habits,  is  a  large  species  of  the  untameable  native  cats.  The  devil 
(Dasyurus  or  Sarcophiliis  urtimis)  is  black,  with  white  bands  on 
neck  and  haunches.  The  covering  of  this  savage  but  cowardly  littlo 
night-prowler  is  a  sort  of  short  hair,  not  fur.  The  tail  is  thick,  and 
the  bull-dog  mouth  is  formidable.  Among  tho  birds  of  the  island 
ere  the  eagle,  hawk,  petrel,  owl,  finch,  peewit,  diamond  bird,  fire- 
tail,  robin,  emu-wren,  crow,  swallow,  magpie,  blackcap,  goatsucker, 
quail,  ground  dove,  jay,  parrot,  lark,  mountain  thrush,  cuckoo, 
wiiUlubird,  '.vhistling  duck,  honoybird,  Capo  Barren  goose,  penguin 
duck,  waterhen,  snipo,  albatross,  and  laughing  jackass.  Snakes 
are  pretty  plentiful  m  scrubs ;  the  lizards  aro  harmless.  Insects, 
though  simikr  to  Australian  ones,  aro  far  less  troublesome ;  many 
are  to  be  admired  for  their  great  beauty. 

Fislurzs. — In  tho  e»:ly  years  of  occupation  the  island  was  tho 
resort  of  whaUrs  f»om  the  United  Kingdom,  the  United  States,  and 
France.  Both  soerm  aad  black  oil,  with.  whalebone,  were  important 
articles  of  exj.-?n  ti  .l  tlto  retreat  of  the  whales  to  other  seas.  Seal 
ing  was  carried  cn  successfully  for  man 
uatil  the  seals  wei*  utterly  destroyed 


revival  of  whaling,  tho  product  of  the  island  fishery  for  1885  being 
£12,600.  The  bays  contain  some  excellent  fish,  much  esteemed  in 
the  neighbouring  colonies,  particularly  the  trumpeter,  found  on 
the  southern  side  of  the  island.  Of  nearly  200  sorts  of  fishes  a  third 
can  be  considered  good  for  food.  The  outer  fisheries  exti-nd  to  1C 
miles  from  shore,  being  from  20  to  80  fathoms  deep.  The  species 
include  the  trumpeter  \Lntris,  found  up  to  60  lb  weight),  the 
"  salmon  "  of  the  old  settlers  yArripis),  the  flathead  (Platyuphalus)l 
trevally  (tftptcmrmus^,  garfish  [Henixrhamphiu),  barracouta  and 
kingfish  (both  Thyrntts).  There  are  thirteen  sorts  of  perch,  and 
five  of  bream.  The  anchovy  is  migratory.  English  mackerel  have 
been  soen  off  the  east  coast ;  and  some  of  the  herrings  are  much  like 
the  English.  Rock  cod  and  bull-kelp  cod  are  favourites.  Hud 
oysters  are  nearly  worked  out ;  artificial  oyster-beds  are  being 
formed.  English  "trout  {Salmo  fario)  sre  more  certainh  found  than 
the  true  salmon  (Salmo  salar) ;  the  last  are  doubtful,  though  num- 
bers have  been  raised  in  hatcheries  on  the  Derwent.  Among  fresh- 
water fish  are  a  so-called  freshwater  herring  (Prototroctes),  various 
kinds  of  what  the  old  settlers  called  trout  {Galazias),  blackfith 
{Gatlopsis),  aud  fine  perch. 

Commerce. — Soon  after  the  colony  was  founded  there  was  a  great 
trade  in  whale  oil,  as  well  as  in  the  oil  and  skins  of  seals.  When 
this  declined,  merchants  did  well  in  the  exportation  of  breadstuff*, 
fruits,  and  vegetables  to  the  neighbouring  and  more  recently  estab- 
lished colonies,  not  less  than'  to  New  South  Wales.  Timber  was 
also  freely  sent  to  places,  less  favoured  with  forests  or  too  busy 
with  other  employments.  When  the  trade  with  England  in  o'.i 
fell  off,  the  export  in  wool  and  then  of  metals  succeeded.  Tasmania 


has  now  an  active  commerce  with  Victoria,  but  hss  a  competitor 
rather  than  a  customer  in  Now  Zealand.    The  shipping 
1835  was  342,745  tons  inward,  335,061  outward.  The 
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for  that  year  came  to  £1,767,486;  the  exports  to  £1,313,693."  Of 
the  exports,  £1,299,011  were  of  Tasmanian  products  and  manu- 
factures,—including  wool,  £280,480;  tin,  £357,567 ;  gold,  £141,319; 
fruit,  £105,363.  The  banks  of  tho  colony  at  tho  eud  of  1885 
showed  assets  £3,754,226  and  liabilities  £3,814,631.  The  savings 
banks  early  in' 1886  declared  £455,774  to  the  credit  of  depositors. 
Attempts  nave  been  recently  made  to  draw  Tasmania  into  closer 
commercial  and  fiscal  relations  with  Victoria. 

Manufactures. — Numerous  industries  are  practised,  though  not 
to  the  extent  of  exportation,  excepting  from  the  working  of  23 
tanneries,  62  sawmills,  13  breweries,  7  manufactories  of  jam,  and 
a  rising  wool  factory. 

Jloads  and  Railtc-tyt.—'So  colony,  for  its  area,  was  ever  so 
favoured  with  excellent  roads  ;s  Tasmania  has  been.  There  sre 
uow  about  5000  miles  of  good  roads.  The  principal  lino  of  railway 
is  that  from  Hobart  to  Launceston.  Altogether,  260  miles  of  rail- 
way were  open  in  1867. 

Post  Office.— In  early  years  letters  were  carried  by  runners  on  foot 
across  the  island.  In  1865  there  were  246  post  offices,  and  the 
telegraph  had  1579  miles  of  wire.  A  submarine  line  connects 
Tasmania  with  Victoria. 

Administration. — The  governor  is  appoi-ted-  by  the  British 
crown.  Tho  legislative  council  has  eighteen  members,  and  the. 
assembly  thirty-six.  The  revenue  for  1885-86  was  £571,396,  the 
expenditure  £585,766.  The  public  debt,  contracted  for  public 
works,  amounts  to  three  and  a  third  millions.  The  customs  pro- 
vided £276,100.  The  official  machinery  is  as  extensive  as  for  a 
colony  with  seven  or  eight  times  tho  population. 

Education,— At  first  tho  state  made  grants  in  aid  to  schools 
established  by  private  persons  and  religious  denominations,  but 
ultimately,  as  in  Victoria  and  New  Zealand,  education  was  made, 
secular  and  compulsory,  nligious  teaching  being  out  of  school 
hours,  or  dependent  on" Sunday  schools,  which  are  to  be  found  all 
over  the  island.  Thero  are  204  public  schools,  maintained  out  of 
a  fund  of  £32,793.  In  eight  grammar  and  collegiate  schools  a 
higher  standard  of  instruction  is  reached.  The  degree  of  Associate 
of  Arts  is  conferred  on  deserving  scholars  in  the  state  schools  ;  and 
exhibitions  (up  to  £200  a  year  for  four  years)  enable  pupils  to 
study  at  the  higher  schools  or  colonial  or  European  universities- 
No  state  grant  is  now  mads  for  the  support  of  any  religions  deno- 
mination. 

Population, — The  whites  have  entirely  displaced  the  blacks. 
Outrages  and  cruelties  led  to  conflicts;  and  now  the  last  individual 
of  the  tribes  has  passed  away.  There  are,  however,  some  half- 
castes  on  islands  in  the  Straits.  The  colonists  in  Tasmania  are 
more  concentrated  than  in  other  settlements.  In  1818  there  were 
2320  men,  432  women,  and  only  4S9  children.  At  the  census  of 
1881  the  population  numbered  115,705  (61,162  males,  54,543 
females);  in  18S6  it  was  estimated  at  133,791.  The  births  in  1SS6 
averaged  84 '6  per  thousand,  the  deaths  15°2. 

History.—  The  Dutch  navigator  Tasman  (e>.  v.  )  sighted  the  island 
November  24,  1642,  and  named  it  Van  Diemen's  Land,  after  the 
Dutch  governor  of  Java.  He  took  possession  at  Frederick  Henry 
Bay  in  the  name  of  the  atadtholdt-r  of  Holland,  and  then  passed 
on  to  the  discovery  of  New  Zealand.  The  French  Captain  Marion 
in  1772  came  to  blows  with  tho  natives.    Captain  Cook  was  at 
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Adventure  Bay,  to  the  south,  In  1777.  Hi»  companion,  Captain 
Furneam,  hid  eiitert-d  the  hay  four  Jem  previously,  assuring 
Cook  that  Van  Oilmen's  Laud  was  joined  to  New  Holland. 
Admiral  Druui  d'Entjfr.vte.-iux,  with  the  naturalist  \a  RilUriliere, 
entered  the  I_Viw.mii,  tilling  it  North  River,  in  1792.  Two  year* 
after,  Captain  Hayes  named  it  Dorvent.  >lr  Bass  ami  Lieutenant 
Flinders  passed  through  IVus'a  Strait,  and  tint  tailed  round  tho 
Island,  in  1798.  The  hii;h  terms  in  which  thev  snoka  of  Sullivan's 
cove,  at  the  mouth  of  tlio  Dervrent,  afterwanls  l-'d  to  tho  settle- 
ment of  Hobart  there.  The  French  discovery  ship*,  "Gcogrephe" 
and  "  Naturalist*,"  under  Commodore  liaudin,  were  off  the  coast  in 
1801-2.  The  island  was  settled  from  Sydney.  A  email  party  was 
teat  to  the  Dcrwciit,  tinder  Lieutenant  Uowen,  in  1803,  and  another 
to  Port  Dalrymple  next  year  under  Colonel  Paterson,  who  was 
ten.oved  to  Launceaton  in  1804.  Captain  Collins,  who  had  been 
sent  with  n  large  number  of  couvicts  trout  England  to  form  a  penal 
colony  iu  Port  Philiip,  thought  pro]*r  to  reraovo  thence  after  three 
month*,  ami  establish  himself  at  Hohart  Town,  Ftbruary  1804. 
The  early  days  wtio  trying,  from  want  of  supplies  and  of  good 
government ;  and  umflicts  arose  with  the  natives,  which  led  to  tho 
celebrated  Black  War.  In  1830  nearly  all  the  settlers,  with. 4000 
soldier*  and  anncd  constables,  attempted  to  drive  tho  aborigine* 
iato  a  pen  insula,  but  caught  only  one  lad.  Mr  George  Kobinsou 
afterwanls  succeeded  in  inducing  the  few  hunted  ones  to  surrender 
and  bo  taken  to  Flinders  Island.  Deaths  rapidly  followed.  The 
last  man  die'  in  1882,  the  last  female  in  1872.  Busliraugiug  was 
common  for  years  iu  this  scrubby  land.  The  colony  was  subject 
to  New  South  Wales  till  1825,  when  independence  was  declared. 
On  free  settlers  being  jiermitted  to  go  to  Van  Diemen's  Laud,  they 
endeavoured  to  get  freedom  of  the  press,  trial  by  jury,  and  a  popular 
form  of  rule.  After  long  straggles,  the  liberties  they  sought  for 
were  gradually  granted.  A  responsible  government  was  the  last 
boon  received.  Oppressed  by  toe  uumbcr  of  couvicts  thiown  into 
the  country,  the  free  inhabitants  petitioned  again  and  again  for  the 
cessation  of  transportation,  which  was  eveLttmlly  allowed.  Among 
the  governors  was  Sir  John  Franklhi,  of  polar  celebrity.  The  first 
Btw*pa|ier,  The  Derive nt  Star,  came  oi.t  in  1810.  Literature  ad- 
vanced from  that  humble  beginning.  At  fust  the  Government 
entirely  atip|<orted  school*  and  churches,  ami  for  u_auy  years  state 
aid  was  afforded  to  the  Church  of  England,  Prei-byte  ri__n,*Wrslryan, 
»nd  Roman  Catholic  chnrches,  but  this  aid  is  now  withdrawn.  The 
Mind  t.roviiijr  too  small  for  a  l.irgo  population,  numbers  swarmed 
oirto  tiio  neighbouring  settlstncii'.t,  ami  Port  Phi-lip,  now  Victoria, 
received  its  first  inhabitants  from  Tasmania.  Though  not  *o 
prosperous  as  Victoria,  the  little  island  enjoys  an  amount  of  eaao 
and  comfort  which  few,  if  any,  settlement*  elsewhere  have  been 
known  to  experience,  *  (J.  BO.) 

TASSIE,  James  (1735-1799),  gem-engraver  and  mod- 
eller, was  born  of  humble  parentage  at  Pollokshaws,  near 
Glasgow,  in  1735.  During  bis  earlier  years  be  worked 
as  a  stone-mason,  but,  having  visited  Glasgow  on  a  fair- 
bobday,  and  Been  the  collection  of  paintings  brought 
together  in  that  city  by  Robert  and  Andrew  Foul  is,  the 
celebrated  printers,  ho  was  seized  with  an  irresistible 
deijtro  to  becomo  an  artist  He  removed  to  Glasgow, 
attended  the  academy  which  had  been  established  there 
by  the  brothers  Foulis,  and,  applying  himself  to  drawing 
with  indomitable  perseverance,  seconded  by  great  natural 
aptitude,  bo  eventually  became  one  of  the  most  distin- 
guished pupils  of  the  school.  When  his  training  was 
completed  he  visited  Dublin  in  search  of  commissions, 
and  there  became  acquainted  with  Dr  Quin,  who  had 
been  experimenting,  as  an  amateur,  in  imitating  antique 
engraved  gems  in  coloured  pastes.  He  engaged  Tossio  as 
an  assistant,  and  together  they  perfected  the  discovery  of 
a  vitreous  paste  composition,  styled  "  enamel,"  a  substance 
admirably  adapted,  by  its  hardness  and  beauty  of  texture, 
for  the  formation  of  gems  and  medallions.  Dr  Quin 
encouraged  his  assistant  to  try  his  fortune  in  London, 
and  thither  be  repaired  in  1766.  At  first  he  had  a  hard 
strugglo  to  make  his  way,  for  ho  was  modest  and  diffident 
in  the  extreme,  and  without  influential  introductions  to 
amateurs  and  collectors.  But  he  worked  on  steadily  with 
tjhe  greatest  care  and  accuracy,  scrupulously  destroying 
all  impressions  of  his  gems  which  were  in  the  slightest 
degree  inferior  or  defective.  Gradually  the  beauty  and 
artistic  character  of  his  productions  came  to  be  known. 
Ho  received  a  commission  from  the  empress  of  Russia 
for  a  collection  of  about  15,000  examples;  all  tho  richest 


cabinets  in  Europe  were  thrown  open  to  him  for  purposes 
of  study  and  reproduction;  and  his  copies  were  frequently 
sold  by  fraudulent  dealers  as  tho  original  gems.  V.z 
exhibited  in  the  Royal  Academy  from  1769  to  171*1. 
In  1775  bo  published  the  first  catalogue  of  his  works,  a 
thin  pamphlet  detailing  2856  items.  This  was  followed 
in  1791  by  a  large  catalogue,  in  two  volumes  quarto,  with 
illustrations  etched  by  David  Allan,  and  descriptive  text 
in  English  and  French  by  Rudolph  Eric  Raspe,  F.S.A., 
enumerating  nearly  16,000  pieces  Materials  exist  in 
MS.,  in  tho  possession  of  a  descendant  of  Tassie's,  for  a 
list  of  more  than  3000  further  items. 

In  addition  to  his  impressions  from  antique  gems, 
Tassie  executed  many  large  profile  medallion  portraits  of 
his  contemporaries,  and  these  form  the  most  original  and 
definitely  artistic  class  of  his  works.  They  were  modelled 
in  wax  from  the  life  or  from  drawings  done  from  the  life, 
and— when  this  was  impossible— from  other  authentic 
sources.  They  were  then  cast  in  white  euamel  paste,  the 
wholo  medallion  being  sometimes  executed  in  this  material ; 
while  in  other  cases  the  head  only  appears  in  enamel, 
relieved  against  a  background  of  ground-glass  tinted  of  a 
subdued  colour  by  paper  placed  behind.  His  first  largo 
enamel  portrait  was  that  of  John  Dolbon,  son  of  Sir 
William  Dolbon,  Bart.,  modelled  in  1793  or  1794;  and 
the  series  possesses  great  historic  interest,  as  well  as 
artistic  value,  including  as  it  does  portraits  of  Adam 
Smith,  Sir  Henry  Raeburn,  Drs  James  Beattie,  Blair, 
Black,  and  Cullen,  and  many  other  celebrated  men  of  the 
latter  half  of  the  18th  century. 

At  the  time  of  his  death,  in  1799,  the  collection  of 
Tasste's  works  numbered  about  20,000  pieces,    (j.  u.  o.) 

TASSIE,  William  (1777-1860),  gem-engraver  and 
i_:  dellcr,  nephew  of  the  above,  was  born  in  London  on 
the  4th  of  December  1777.  Ho  succeeded  to  the  business 
of  his  uncle,  to  whose  collection  of  casts  and  medallions 
he  added  largely.  His  portrait  cf  Pitt,  in  particular, 
was  very  popular,  and  circulated  widely.  When  tho 
Shakespeare  Gallery,  formed  by  Alderman  Boydel  was 
disposed  of  by  lottery  in  1805,  William  Tassie  was  the 
winner  of  the  prize,  and  in  the  samo  year  he  sold  the 
pictures  by  auction  for  a  sum  of  over  £6000.  He  died  at 
Kensington  on  the  26th  of  October  1860,  and  bequeathed 
to  tho  Board  of  Manufactures,  Edinburgh,  an  extensive 
and  valuable  collection  of  casts  and  medallions  by  his 
uncle  and  himself,  along  with  portraits  of  James  Tassb 
and  his  wife  by  David  Allan,  and  a  series  cf  water-colour 
studies  by  Georgo  Sanders  from  pictures  of  the  Dutch  act 
Flemish  schools.  (f.  M.  o.) 

TASSO,  Torquato  (1544-1595),  who  ranks  with 
Dante,  Petrarch,  and  Ariosto  among  the  first  four  poets 
of  Italy,  was  tho  son  of  Berm-.rdo  Tasso,  a  nobleman  of 
Bergamo,  and  his  wife  Porzia  de  RosrL  He  was  born  at 
Sorrento  in  1544.  His  father  had  for  many  years  been 
secretary  in  the  service  of  tho  prince  of  Salerno,  and  his 
motlier  was  closely  connected  with  the  most  illustrious 
Neapolitan  families.  The  prince  of  Salerno  came  into 
collision  with  the  Spanish  Government  of  Naples,  was 
outlawed,  and  was  deprived  of  his  hereditary  fiefs  in 
this  disaster  of  his  patron  Taw's  father  shared.  He  was 
proclaimed  a  rebel  to  tho  state,  together  with  his  eon 
Torquato,  and  his  patrimony  was  sequestered.  These 
things  happened  during  tho  boy's  childhood.  In  1652  he 
was  living  with  his  mother  and  bis  only  sister  Cornelia  at 
Naples,  pursuing  his  education  under  the  Jesuits,  who  had 
recently  opened  a  school  there.  Tho  precocity  of  intellect 
and  tbo  religious  fervour  of  tho  boy  attracted  general 
admiration.  At  the  age  of  eight  he  was  already  famous. 
Soon  after  this  dato  ho  joined  his  father,  who  then  resided 
in  great  indigence,  nn  exile  and  without  occupation,  In 
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Rome.   Newa  reached  them  in  1556  that  Porzia  Tasso  had 
died  suddenly  and  mysteriously  at  Naples.    Her  husband 
was  firmly  convinced  that  she  had  been  poisoned  by  her 
brother  with  the  object  of  getting  control  over  her  pro- 
perty.   As  it  subsequently  happened,  Porzia's  estate  never 
descended  to  her  son ;  and  the  daughter  Cornelia  married 
below  her  birth,  at  the  instigation  of  her  maternal  relatives. 
Ta&so's  father  was  a  poet  by  predilection  and  a  professional 
courtier  of  some  distinction.     In  those  days  an  Italian 
gentleman  of  modest  fortunes  had  no  congenial  sphere  of 
society  or  occupation  outside  the  courts  of  petty  ecclesi- 
astical and  secular  princes.    When,  therefore,  an  opening 
at  the  court  of  Urbino  offered  in  1557,  Bernardo  Tasso 
gladly  accepted  it    The  young  Torquato,  a  handsome  and 
brilliant  lad,  became  the  companion  in  sports  and  studies 
of  Francesco  Maria  delta  Rovere,  heir  to  the  dukedom  of 
Urbino.    The  fate  which  condemned  him  for  life  to  be  a 
poet  and  a  courtier  like  his  father  was  sealed  by  this 
early  entrance  into  princely  palaces.    At  Urbino  a  society 
of  cultivated  men  pursued  the  acsthetical  and  literary 
studies  which  were  then  in  vogue.    Bernardo  Tasso  read 
cantos  of  his  Amadiai  to  the  duchess  and  her  ladies,  or 
discussed  the  merits  of  Homer  and  Virgil,  Trissino  and 
Ariosto,  with  the  duke's  librarians  and  secretaries.  Tor- 
quato grew  up  in  an  atmosphere  of  refined  luxury  and 
somewhat  pedantic  criticism,  both  of  which  gave  a  per- 
manent tone  to  his  character.    At  Venice,  whither  his 
father  went  to  superintend  the  printing  of  the  Amadiyi, 
these  influences  continued.    He  found  himself  the  pet  and 
prodigy  of  a  distinguished  literary  circle.    But  Bernardo 
had  suffered  in  his  own  career  so  seriously  from  addiction 
to  the  Muses  and  a  prince  that  he  now  determined  on  a 
lucrative  profession  for  his  son.    Torquato  was  sent  to 
study  law  at  Padua.    Instead  of  applying  himself  to  law, 
the  young  man  bestowed  all  his  attention  upon  philosophy 
and  poetry.    Before  the  end  of  1562  be  had  produced  a 
narrative  poem  called  Rinaldo,  which  was  meant  to  com- 
bine the  regularity  of  the  Virg$ian  with  the  attractions 
of  the  romantic  epic     In  tho  attainment  of  this  object, 
and  in  all  tho  minor  qualities  of  stylo  and  handling, 
Rinaldo  Bhowed  such  marked  originality  that  its  author 
was  proclaimed  the  most  promising  poet  of  his  time.  The 
flattered  father  allowed  it  to  be  printed ;  and,  after  a  short 
period  of  study  at  Bologna,  he  consented  to  his  son's 
entering  the  service  of  Cardinal  Luigi  d'Este.    In  1565, 
then,  Torquato  for  the  first  time  set  foot  in  that  castle  at 
Ferrara  which  was  destined  for  him  to  be  tho  scene  of  so 
many  glories  and  such  cruel  sufferings.    After  the  publica- 
tion of  Rinaldo  he  had  expressed  his  views  upon  the  epic 
in  some  Discourse*  on  the  Art  of  Poetry,  which  committed 
him  to  a  distinct  theory  and  gained  for  him  tho  additional 
eclobrity  of  a  philosophical  critic    The  age  was  nothing  if 
not  critical ;  but  it  may  be  esteemed  a  misfortune  for  the 
future  author  of  the  Gerusalemme  that  he  should  have 
started  with  pronounced  opinions  upon  art.    Essentially  a 
poet  of  impulse  and  instinct,  he  was  hampered  in  produc- 
tion by  his  own  rules. 

The  five  years  between  1565  and  1570  seem  to  have 
been  the  happiest  of  Tasso's  life,  although  his  father's 
death  in  1569  caused  his  affectionate  nature  profound  pain. 
Young,  handsome,  accomplished  in  all  the  exercises  of  a 
well-bred  gentleman,  accustomed  to  tho  society  of  the 
groat  and  learned,  illustrious  by  his  published  works  in 
verse  and  prose,  ho  became  tho  idol  of  tho  most  brilliant 
court  in  Italy.  The  princesses  Lucrczia  and  Leonora 
d'Este,  both  unmarried,  both  his  seniors  by  about  ten 
years,  took  him  under  their  protection.  He  was  admitted 
to  their  familiarity,  and  there  is  some  reason  to  think  that 
noither  of  them  was  indifferent  to  him  personally.  Of  the 
celebrated  story  of  his  love  for  Leonora  this  is  not  the 


place  to  apeak.    It  is  enough  at  present  to  observe  that 
ho  owed  much  to  the  constant  kindness  of  both  sisters. 
In  1570  he  travelled  to  Paris  with  the  cardinal.  Frank- 
ness of  speech  and  a  certain  habitual  want  of  tact  caused 
a  disagreement  with  his  worldly  patron.    He  left  France 
next  year,  and  took  service  under  Duke  Alfonso  II.  of 
Ferrara.    The  most  important  events  in  Tasso's  biography 
during  the  following  four  years  are  the  publication  of  the 
Aminta  in  1573  and  the  completion  of  the  Gerusalemme 
Liberata  in  1574.    The  Aminta  is  a  pastoral  drama  of 
very  simple  plot,  but  of  exquisite  lyrical  charm.    It  ap- 
peared at  the  critical  moment  when  modern  music,  under 
Palcstrina's  impulse,  was  becoming  tho  main  art  of  Italy. 
The  honeyed  melodies  and  sensuous  melancholy  of  Aminta 
exactly  suited  and  interpreted  the  spirit  of  its  age.  We 
may  regard  it  as  tho  most  decisively  important  of  Tasso  s 
compositions,  for  its  influence,  in  opera  and  cantata,  was 
felt  through  two  successive  centuries.    The  Gerusalemme 
Liberata  occupies  a  larger  space  in  the  history  of  Euro- 
pean literature,  and  is  a  more  considerable  work.  Yet 
tho  commanding  qualities  of  this  epic  poem,  those  which 
revealed  Tasso's  individuality,  and  which  made  it  imme- 
diately pass  into  the  rank  of  classics,  beloved  by  the  people 
no  less  than  by  persons  of  culture,  are  akin  to  the  lyrical 
graces  of  Aminta.    It  was  finished  in  Tasso's  thirty-first 
year ;  and  when  the  MS.  lay  beforo  him  the  best  part  of 
his  life  was  over,  his  best  work  had  been  already  accom- 
plished.   Troubles  immediately  began  to  gather  round 
him.    Instead  of  having  the  courago  to  obey  his  own 
instinct,  and  to  publish  tho  Gtrtualemme  as  he  had  con- 
ceived it,  he  yielded  to  tho  critical  scrupulosity  which 
formed  a  secondary  feature  of  his  character.    The  poem 
was  sent  in  manuscript  to  several  literary  men  of  eminence, 
Tasso  expressing  hiB  willingness  to  hear  their  strictures 
and  to  adopt  their  suggestions  unless  he  could  convert 
them  to  his  own  views.    The  result  was  that  each  of  these 
candid  friends,  while  expressing  in  general  high  admiration 
for  tho  epic,  took  some  exception  to  its  plot,  its  title,  its 
moral  tone,  its  episodes,  or  its  diction,  in  detail.  One 
wished  it  to  be  more  regularly  classical ;  another  wanted 
more  romance.    One  hinted  that  the  Inquisition  would 
not  tolerate  its  supernatural  machinery ;  another  demanded 
the  excision  of  its  most  charming  passages — tho  loves  of 
Armida,  Clorinda,  and  Erminia.    Tasso  had  to  defend 
himself  against  all  these  ineptitudes  and  pedantries,  and 
to  accommodate  his  practice  to  the  theories  he  had  rashly 
expressed.     As  in  the  Rinaldo,  to  also  in  tho  Jeru- 
salem Delivered,  ho  aimed  at  ennobling  the  Italian  epic 
stylo  by  preserving  strict  unity  of  plot  and  heightening 
poetic  diction.    He  chose  Virgil  for  his  model,  took  the 
first  crusade  for  subject,  infused  the  fervour  of  religion 
into  his  conception  of  the  hero  Godfrey.    But  bis  own 
natural  bias  was  for  romance.    In  spite  of  the  poet's  in- 
genuity and  industry  the  stately  main  theme  evinced  less 
spontaneity  of  genius  than  the  romantic  episodes  with 
which,  as  also  in  Rinaldo,  he  adorned  it.    Godfrey,  a 
I  mixture  of  pious  vEneas  and  Tridentine  Catholicism,  is  not 
I  the  real  hero  of  tho  Gerutalemme.    Fiery  and  passionate 
Rinaldo,  Ruggiero,  melancholy  impulsive  Tancredi,  and 
the  chivalrous  Saracens  with  whom  thoy  clash  in  love  and 
war,  divide  our  interest  and  divert  it  from  Goffredo.  On 
Armida,  beautiful  witch,  sent  forth  by  tho  infernal  senate 
to  sow  discord  in  the  Christian  camp,  turns  tho  action  of 
tho  epic.    Sho  is  converted  to  the  true  faith  by  her  adora- 
tion for  a  crusading  knight,  and  quits  the  scene  with  a 
phrase  of  tho  Virgin  Mary  on  her  lips.    Brave  Clorinda, 
donning  armour  liko  Marfisa,  fighting  in  duel  with  her 
devoted  lover,  and  receiving  baptism  from  his  hands  in 
her  pathetic  death ;  Erminia  seeking  refuge  in  tho  shep- 
herd's hut,— these  lovely  pagan  women,  so  touching  in 
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their  Borrows,  so  romantic  in  their  adventures,  so  tender 
in  their  emotions,  rivet  our  attention,  while  wo  skip  the 
battles,  religious  ceremonies,  conclaves,  and  stratagems 
of  tho  campaign.  The  truth  is  that  Toaso's  great  inven- 
tion as  an  artist  was  tho  poetry  of  sentiment.  Sentiment, 
not  sentimentality,  gives  value  to  what  is  immortal  in  tho 
Gei-utalemme.  It  was  a  new  thing  in  tho  16th  century, 
something  concordant  with  a  growing  feeling  for  woman 
and  with  the  ascendant  art  of  music.  This  sentiment, 
refined,  noble,  natural,  steeped  in  melancholy,  exquisitely 
graceful,  pathetically  touching,  breathes  throughout  the 
episodes  of  the  Geriualemm*,  finds  metrical  expression 
in  the  languishing  cadence  of  its  mellifluous  verse,  and 
sustains  the  ideal  life  of  those  seductive  heroines  whose 
names  were  familiar  as  household  words  to  all  Europe  in 
the  17th  and  18th  centuries. 

Tasso's  self-chosen  critics  were  not  men  to  admit  what 
the  public  has  sinco  accepted  as  incontrovertible.  They 
vaguely  felt  that  a  great  and  beautiful  romantic  poem  was 
embedded  in  a  dull  and  not  very  correct  epic  In  their 
uneasiness  they  suggested  every  course  but  tho  right  one, 
which  was  to  publish  the  Gerutalemme  without  further 
dispute.  Tasso,  already  overworked  by  his  precocious 
studies,  by  exciting  court-life  and  exhausting  literary 
industry,  now  grew  almost  mad  with  worry.  His  health 
began  to  fail  him.  He  cotnplaiued  of  headache,  suffered 
from  malarious  fevers,  and  wished  to  leave  Ferrara.  The 
Gotualanme  was  laid  in  manuscript  upon  a  shelf.  He 
opened  negotiations  with  the  court  of  Florence  for  an 
exchange  of  service.  This  irritated  the  duke  of  Ferrara. 
Alfonso  hated  nothing  more  than  his  courtiers  leaving  him 
for  a  rival  duchy.  He  thought,  moreover,  that,  if  Tasso 
wero  allowed  to  go,  the  Medici  would  get  the  covoted 
dedication  of  that  already  famous  epic.  Therefore  he  bore 
with  the  poet's  humours,  and  so  contrived  that  the  latter 
should  have  no  excuse  for  quitting  Ferrara.  Meanwhile, 
through  the  years  1575,  157C,  1577,  Tawo's  health  grew 
worse.  Jealousy  inspired  the  courtiers  to  calumniate  and 
"insult  him.  His  irritable  and  suspicious  temper,  vain  and 
sensitive  to  slights,  rendered  him  only  too  easy  a  prey  to 
their  malevolence.  He  became  the  subject  of  delusions,— 
thought  that  his  servants  betrayed  his  confidence,  fancied 
he  had  been  denounced  to  the  Inquisition,  expected  daily 
to  be  poisoned.  In  the  autumn  of  1576  he  quarrelled  with 
a  Ferrarese  gentleman,  Maddalo,  who  bad  talked  too  freely 
about  some  love  affair;  in  tho  summer  of  1577  be  drew 
his  knife  upon  a  servant  in  the  presence  of  Lucrexia  d'Este, 
duchess  of  Urbino.  For  this  excess  he  was  arrested ;  but 
the  duke  released  him,  and  took  him  for  change  of  air  to 
his  country  seat  of  Belriguardo.  What  happened  there  is 
not  known.  Some  biographers  have  surmised  that  a  com- 
promising liaison  with  Leonora  d'Este  came  to  light,  and 
that  Tasso  agreed  to  feign  madness  in  order  to  cover  her 
honour.  But  of  this  there  is  no  proof.  It  is  only  certain 
that  from  Belriguardo  he  returned  to  a  Franciscan  convent 
at  Ferrara,  for  the  express  purpose  of  attending  to  his 
health.  There  the  dread  of  being  murdered  by  the  duke 
took  firm  hold  on  .his  mind.  He  escaped  at  the  end  of 
July,  disguised  himself  as  a  peasant,  and  went  on  foot  to 
his  sister  at  Sorrento. 

The  truth  seems  to  be  that  Tasso,  after  the  beginning  of 
1575,  became  the  victim  of  a  mental  malady,  which,  with- 
out amounting  to  actual  insanity,  rendered  him  fantastical 
and  insupportable,  a  misery  to  himself  and  a  cause  of 
anxiety  to  his  patrons.  There  is  no  evidence  whatsoever 
that  this  state  of  things  was  due  to  an  overwhelming 
passion  for  Leonora.  The  duke,  instead  of  acting  like  a 
tyrant,  showed  considerable  forbearance.  He  was  a  rigid 
and  not  sympathetic  man,  as  egotistical  as  a  princeling  of 
to  be.    But  to  Tasso  he  was  never 


cruel, — hard  and  unintelligent  perhaps,  but  far  trom  being 
that  monster  of  ferocity  which  has  been  painted.  The- 
subsequent  history  of  his  connexion  with  the  poet,  over 
which  we  may  pass  rapidly,  will  corroborato  this  view. 
While  at  Sorrento,  Tasso  hankered  after  Ferrara.  Thar 
{  court-made  man  could  not  breathe  freely  outside  its 
charmed  circlo.  He  wrote  humbly  requesting  to  bo  taken 
back.  Alfonso  consented,  provided  Tasso  would  agree  to 
undergo  a  medical  course  of  treatment  for  his  melancholy. 
When  he  returned,  which  he  did  with  alacrity  under  thoso 
conditions,  he  was  well  received  by  the  ducal  family.  All 
might  have  gone  well  if  his  old  maladies  had  not  revived. 
Scene  followed  scene  of  irritability,  moodiness,  suspicion, 
wounded  vanity,  and  violent  outbursts.  In  the  summer 
of  1578  he  ran  away  again;  travelled  through  Mantua, 
Padua,  Venice,  Urbino,  Lombardy.  In  September  he 
reached  the  gates  of  Turin  on  foot,  and  was  courteously 
entertained  by  the  duke  of  Savoy.  Wherever  he  went, 
"  wandering  like  the  world's  rejected  guest,"  he  met  with 
the  honour  due  to  his  illustrious  name.  Great  folk  opened 
their  houses  to  him  gladly,  partly  in  compassion,  partly  in 
admiration  of  his  genius.  But  he  soon  wearied  of  their 
society,  and  wore  their  kindness  out  by  his  querulous 
peevishness.  It  seemed,  moreover,  that  life  was  intoler- 
able to  him  outside  Ferrara.  Accordingly  he  once  mora 
opened  negotiations  with  the  duke;  and  in  February  1579 
he  again  set  foot  in  tho  castla  Alfouso  was  about  to 
contract  his  third  marriage,  this  time  with  a  princess  of 
the  house  of  Mantua  He  had  no.  children  ;  and,  unless 
he  got  an  heir,  there  was  a  probability  that  his  state 
would  fall,  as  it  did  subsequently,  to  the  Holy  See.  Tho 
nuptial  festivals,  on  tho  eve  of  which  Tasso  arrived,  were 
not  therefore  tho  occasion  of  greet  rejoicing  to  tho  elderly 
bridegroom.  As  a  forlorn  hopo  he  hod  to  wed  a  third 
wife ;  but  his  heart  was  not  engaged  and  his  expectations 
were  far  from  -sanguine.  Tasso,  preoccupied  as  always 
with  his  own  sorrows  and  his  own  sense  of  dignity,  made 
no  allowance  for  the  troubles  of  his  master.  Rooms 
below  his  rank,  he  thought,  had  been  assigned  him. 
The  princesses  did  not  want  to  see '  him.  The  duke  was 
engaged.  Without  exercising  common  patience/  or  giving 
his  old  friends  tho  benefit  of  a  doubt,  he  broke  into  terms 
of  open  abuse,  behaved  liko  a  lunatic,  and  was  sent  off 
without  ceremony  to  the  madhouse  of  St  Ahna  Hub 
happened  in  March  1579 ;  and  there  he  remained  until 
July  1586.  Duke  Alfonso's  long-sufferance  at  last  had 
given  way.  He  firmly  believed  that  Tasso  was  insane, 
and  he  felt  that  if  be  were  so  St  Anna  was  the  safest  place 
for  him.  Tasso  had  put  himself  in  the  wrong  by  his 
intemperate  conduct,  but  far  more  by  that  incomprehen- 
sible yearning  after  the  Ferrarese  court  which  made  him 
return  to  it  again  and  yet  again.  It  would  be  pleasant  to 
assume  that  an  unconquerable  love  for  Leonora  led  him 
back.  Unfortunately,  there  is  no  proof  of  this.  His 
relations  to  her  Bister  Lucrezia  were  not  less  intimate  and 
affectionate  than  to  Leonora.  Tho  lyrics  ho  addressed  to 
numerous  ladies  are  not  less  respectful  and  less  passionate 
than  those  which  bear  her  name.  Had  he  compromised 
her  honour,  the  duke  would  certainly  havo  had  him 
murdered.  Custom  demanded  this  retaliation,  and  society 
approved  of  it  If  therefore  Tasso  really  cherished  a 
secret  lifelong  devotion  to  Leonora,  it  remains  buried  in 
impenetrable  mystery.  He  did  certainly  not  behave  like 
a  loyal  lover,  for  both  when  be  returned  to  Ferrara  in 
1578  and  in  1579  he  showed  no  capacity  for  curbing  his 
peevish  humours  in  the  hope  of  access  to  her  society. 

It  was  no  doubt  very  irksome  for  a  man  of  Tasso's 
pleasure-loving,  restless,  and  self-conscious  spirit  to  be  kept 
for  more  than  seven  years  in  confinement.  Yet  we  must 
weigh  the  facts  of  the  case  rather  than  the  fancies  which 
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have  been  indulged  regarding  them.  -  After  the  first  few 
months  of  his  incarceration  he  obtained  spacious  apart- 
ments, received  the  visits  of  friends,  went  abroad  attended 
by  responsible  persons  of  his  acquaintance,  and  corre- 
sponded freely  with  whomsoever  he  chose  to  address. 
The  letters  written  from  St  Anna  to  the  princes  and  cities 
of  Italy,  to  warm  well-wishers,  and  to  men  of  the  highest 
reputation  in  the  world  of  art  and  learning,  form  our 
most  valuable  source  of  information,  not  only  on  his  then 
condition,  but  also  on  his  temperament  at  large.    It  is 
singular  that  he  spoke  always  respectfully,  even  affection- 
ately, of  the  duke.    Some  critics  have  attempted  to  make 
it  appear  that  ho  was  hypocritically  kissing  the  hand  which 
had  chastised  him,  with  the  view  of  being  released  from 
prison.    But  no  one  who  has  impartially  considered  the 
whole  tone  and  tenor  of  his  epistles  will  adopt  this  opinion. 
What  emerges  clearly  from  them  is  that  he  laboured  under 
a  serious  mental  disease,  and  that  he  was  conscious  of  it. 
He  complains  that  his  disorder  at  times  amounted  to 
frenzy,  after  which  his  memory  was  weakened  and  his 
intellectual  faculties  enfeebled.    He  saw  visions  and  heard 
phantom  voices.    Puck-like  spirits  made  away  with  his 
books  and  papers.    Tho  old  dread  of  poison,  the  old  terror 
of  the  Inquisition,  returned  with  greater  violence.  His 
bodily  condition  grew  gradually  worse;  and,  though  ho 
does  not  seem  to  have  suffered  from  acute  attacks  of 
illness,  the  intellectual  and  physical  constitution  of  the 
man  wis  out  of  gear.    Meanwhile  he  occupied  his  uneasy 
leisure  with  copious  compositions.    The  mass  of  bis  prose 
dialogues  on  philosophical  and  ethical  themes,  which  is 
very  considerable,  we  owe  to  the  years  of  imprisonment  in 
St  Anna.    Except  for  occasional  odes  or  sonnets— some 
written  at  request  and  only  rhetorically  interesting,  a  few 
inspired  by  his  keen  sense  of  suffering  and  therefore 
poignant — ho  neglected  poetry.    But  everything  which 
fell  from  his  pen  during  this  period  was  carefully  preserved 
by  tho  Italians,  who,  while  they  regarded  hira  as  a  lunatic, 
somewhat  illogically  scrambled  for  tho  very  offscourings 
of  his  wit.    Nor  can  it  be  said  that  society  was  wrong. 
Tasso  had  proved  himself  an  impracticable  human  being; 
but  he  remained  a  man  of  genius,  the  most  interesting 
personality  in  Italy.    Long  ago  his  papers  had  been 
sequestered.    Now,  in  the  year  I5S0,  he  heard  that  part 
of  the  Genuahmme  was  being  published  without  his  per- 
mission and  without  his  corrections.    Next  year  the  whole 
poem  was  given  to  the  world,  and  in  tbe  following  six 
months  seven  editions  issued  from  the  press.    The  prisoner 
of  St  Anna  had  no  control  over  his  editors;  and  from  the 
masterpiece  which  placed  him  on  tho  level  of  Petrarch  and 
Ariosto  ho  never  derived  ono  penny  of  pecuniary  profit. 
A  rival  poet  at  the  court  cf  Ferrara  undertook  to  revise 
a/id  ro-cdit  his  lyric3  in  1582.    This  was  Battista  Guarmi ; 
arid  Tasso,  in  his  cell,  had  to  allow  odes  and  sonnets, 
poems  of  |>ersonal  feeling,  occasional  pieces  of  compliment, 
to  bo  collected  and  emended,  without  lifting  a  voice  in 
the  matter.    A  few  years  later,  in  1585,  two  Fiorentino 
pedants  of  the  Delia  Ciusca  academy  declared  war  against 
the  Gmtsalanmt.    They  loaded  it  with  insults,  which  seem 
to  tlioso  who  read  their  pamphlets  now  mere  parodies  of 
criticism.    Vet  Ta^so  felt  bound  to  reply ;  and  ho  did  so 
with  a  moderation  and  urbanity  which  prove  him  to  have 
been  not  only  in  full  possession  of  his  reasoning  faculties, 
but  a  gentleman  of  noble  manners  also.    Certainly  the 
history  of  Tasso's  incarceration  at  St  Anna  is  one  to 
make  us  pause  and  wonder.    Tho  man,  like  Hamlet,  was 
distraught  through  ill-accommodation  to  his  circumstances 
and  his  age ;  brain  sick  ho  was  undoubtedly ;  and  this  is 
tho  duko  of  Furrara's  justification  for  the  treatment  he 
endured.    In  the  prison  he  bore  himself  pathetically, 
peevishly,  but  never  ignobly.    He  showed  a  singular 


indifference  to  the  fate  of  his  great  poem,  a  rare  i 
nimity  in  dealing  with  its  detractor*.  His  own  personal 
distress,  that  terrible  malaite  of  imperfect  insanity, 
absorbed  him.  What  remained  over,  untotched  by  the 
malady,  unoppressed  by  his  consciousness  thereof,  dis- 
played a  sweet  and  gravely-toned  humanity.  The  oddest 
thing  about  his  life  in  prison  is  that  he  was  always  trying 
to  place  his  two  nephews,  the  sons  of  his  sister  Cornelia, 
in  court-service.  Ono  of  them  he  attached  to  the  duke 
of  Mantua,  tho  other  to  the  duke  of  Parma.  After  all  his 
father's  and  his  own  lessons  of  life,  he  had  not  learned 
that  tho  court  was  to  bo  shunned  like  Circe  by  an  honest 
man.  In  estimating  Duke  Alfonso's  share  of  blame,  this 
wilful  idealization  of  the  court  by  Tasso  must  be  taken 
into  account.  That  man  is  not  a  tyrant's  victim  who 
moves  heaven  and  earth  to  place  his  sister's  sons  with 
tyrants. 

In  1586  Tasso  left  St  Anna  at  the  solicitation  of 
Vincenzo  Gonzaga,  prince  of  Mantua.  He  followed  his 
young  deliverer  to  the  city  by  the  Mincio,  basked  awhile 
in  liberty  and  courtly  pleasures,  enjoyed  a  splendid  recep- 
tion from  his  paternal  town  of  Bergamo,  and  produced  a 
meritorious  tragedy  called  Toiritmondo.  But  only  a  few 
months  had  passed  when  he  grow  discontented.  Vincenzo 
Gonzaga,  succeeding  to  his  father's  dukedom  of  Mantua, 
had  scanty  leisure  to  bestow  upon  the  poet.  Tasso  felt 
neglected.  In  the  autumn  of  1587  we  find  him  journeying 
through  Bologna  and  Loreto  to  Rome,  and  taking  up  bis 
quarters  there  with  an  old  friend,  Scipione  Gonzaga,  now 
patriarch  of  Jerusalem.  Next  year  he  wandered  off  to 
Naples,  where  he  wrote  a  dull  poem  on  Motile  OUvcto.  In 
1589  he  returned  to  Rome,  and  took  up  his  quarters  again 
with  the  patriarch  of  Jerusalem.  The  servants  found  him 
insufferable,  and  turned  hira  out  of  doors.  He  fell  ill,  and 
went  to  a  hospital.  The  patriarch  in  1590  ngain  received 
him..  But  Tasso's  restless  spirit  drovo  him  forth  to 
Florence.  The  Florentines  said,  "Actum  est  de  eo.r 
Rome  once  more,  then  Mantua,  then  Florence,  then  Rome, 
then  Naples,  then  Rome,  then  Naples — such  is  the  weary 
record  of  tho  years  1590-94.  We  have  to  study  a  verit- 
able Odyssey  of  malady,  indigence,  and  misfortune.  To 
Tas30  everything  came  amiss.  He  had  the  palaces  of 
princes,  cardinals,  patriarchs,  nay  popes,  always  open  to 
him.  Yet  he  could  rest  in  none.  To  rest  would  have 
been  so  easy,  had  he  possessed  the  temperament  of  Berni 
or  of  Horace.  But  he  was  out  of  joint  with  the  world. 
No  sensuous  comforts,  no  tranquillity  of  living,  soothed 
his  vexed  soul  Gradually,  in  spite  of  all  veneration  for 
the  sactr  vata,  ho  mado  himself  the  laughing-stock  and 
lore  of  Italy. 

His  health  grew  ever  feebler  and  his  genius  dimmer. 
In  1592  he  gavo  to  tho  public  a  revised"  version  Hof  the 
Grrumlemmc.  It  was  called  the  Gtnualemme  Conquistata. 
All  that  made  the  poem  of  his  early  manhood  charming 
ho  rigidly  erased.  The  versification  was  degraded^  be 
heavier  elements  of  the  plot  underwent  a  dull  rhetorical 
development  During  the  samo  year  a  prosaic  composition 
in  Italian  blank  verse,  called  Le  Sette  Giornatt,  saw  tho 
light.  Nobody  reads  it  now.  We  only  mention  it  as 
one  of  Tasso's  dotages— a  dreary  amplification  of  the  first 
chapter  of  Genesis. 

It  is  singular  that  just  in  these  years,  when  mental 
disorder,  physical  weakness,  and  decay  of  inspiration 
Beemed  dooming  Tasso  to  oblivion,  his  old  age  was  cheered 
with  brighter  rays  of  hope.  Clement  VIII.  ascended 
the  papal  chair  in  1592.  He  and  his  nephew,  Cardinnl 
Aldobrandini  of  St  Giorgio,  determined  to  befriend  our 
poet.  In  1594  they  invited  him  to  Rome.  There  ho  was 
to  assume  the  crown  of  bays,  as  Petrarch  had  assumed  it, 
on  the  CapitoL    Leon  and  worn  out  with  sickness,  ready  to 
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totter  into  the  tomb,  where  rest  might  possioiy  oe  founa, 
Tssso  reached  Rome  in  November.  The  ceremony  of  his 
coronation  was  deferred  because  Cardinal  Aldobrandini 
had  fallen  ilL  Bat  tha  pope  assigned  bim  a  pension ;  and, 
under  the  pressure  of  pontifical  remonstrance,  Prince  Avel- 
lioo,  who  held  Tasso's  maternal  estate,  agreed  to  discharge 
a  portion  of  his  claims  by  payment  of  a  yearly  rent-charge. 
At  no  time  since  Tasso  left  St  Anna  had  tbe  heavens 
apparently  so  smiled  upon  him.  Capitolian  honours  and 
money  were  now  at  his  disposal.  Yet  this  good  fortune 
came  too  late.  It  seemed  as  though  fate  had  decided 
that  this  man,  in  all  his  weakness  of  character  and 
pathetic  grace  of  genius,  should  win  the  stern  fame  of 
martyrdom.  Both  laurel  wreath  and  wealth  must  be 
withdrawn  from  bim.  Before  the  crown  was  worn  or  the 
pensions  paid  he  ascended  to  the  convent  of  St  Onofrio, 
oo  a  stormy  1st  day  of  April  in  1595.  Seeing  a  cardinal's 
coach  toil  up  the  s'teep  Trasteverine  Hill,  those  good  monks 
rime  to  the  door  to  greet  it.  From  the  carriage  stepped 
Tasso,  the  Odysseus  of  many  wanderings  and  miseries,  the 
singer  of  sweetest  strains  still  vocal,  and  told  the  prior  he 
was  come  to  die  with  him. 

In  St  Onofrio  he  died,  on  the  25th  of  April  of  that  year 
1595.  He  was  just  past  fifty-one ;  and  the  last  twenty 
years  of  his  existence  had  been  practically  and  artistically 
ineffectual.  At  the  age  of  thirty-one  the  Geiiunltmme,  as 
we  have  it,  was  accomplished.  The  world  too  was  already 
ringing  with  the  music  of  A  mint  a.  More  than  this  Tasso 
had  not  to  give  to  literature.  But  those  succeeding  years 
of  derangament,  exile,  imprisonment,  poverty,  and  hope 
deferred  endear  the  man  to  us.  Elegiac  and  querulous  as 
ie  mast  always  appear,  we  yet  love  Tasso  better  because 
be  suffered  through  nearly  a  quarter  of  a  century  of  slow 
decline  and  unexplained  misfortune. 

liken  altogether,  the  best  complete  edition  of  Tasso's  writings 
m  ttst  ©f  Roaini  (Pisa),  in  33  vols.  Tbe  prose  works  (in  2  vols., 
Florence,  Lo  Moonier,  1875)  and  tbe  letters  (in  6  vols.,  same  pub- 
lishers, 1853)  have-  been  admirably  edited  by  Cewre  Onasti.  This 
t-McD  at  Tasso's  Letters  forms  by  far  the  most  valuable  source  fur 
lis  biography.  No  student  can,  however,  omit  to  use  the  romantic 
nttnoir  attributed  to  Tasso's  friend  Marchese  SI  an  so  (printed  in 
Ecwini's  edition  of  Tasso's  works  above  cited),  and  the  important 
fita  di  Torquato  Tasso  by  Scrassi  (Bergamo,  1780).  To  give  any- 
time like  a  complete  account  of  more  recent  critical  and  bio- 
paphical  Tasso  literature  is  impossible  within  tho  limits  of  this 
article.  (J.  A.  8.) 

TASSONI,  Alessandro,  Italian  poet,  was  a  native  of 
Mc-iena,  where  he  was  born  in  1565,  and  whero  he  died 
in  1635.  From  1599  till  1608  he  was  secretary  to 
Cardinal  Ascanio  Colonna,  and  in  this  capacity  saw  some 
dipbmatic  serYice;  he  was  afterwards  employed  for  some 
time  in  similar  occupations  by  Charles  Emmanuel,  duke  of 
Savoy.  His  best-known  literary  work  is  a  burlesque  epic 
entitled  L<i  Secthia  Itapita,  or  "  The  Rape  of  tho  Bucket " 
(1622),  the  reference  being  to  a  raid  of  the  Modencse  upon 
the  people  of  Bologna  in  1325,  when  a  bucket  was  carried 
off  as  a  trophy.  As  in  Butler's  Jfvtljbrat,  many  of  tho 
personal  and  local  allusions  in  this  poem  are  now  very 
ooscure,  and  are  apt  to  seem  somewhat  pointless  to  the 
general  reader,  but,  in  spite  of  Voltaire's  contempt,  it 
cannot  be  neglected  by  any  systematic  student  of  Italian 
literature  (compare  vol.  xiL  p.  512).  Other  characteristic 
works  of  Tassoni  are  his  Ptntieri  Diterti  (1612),  in  which 
he  treats  philosophical,  literary,  historical,  and  scientific 
vicitions  with  unusual  freedom,  and  his  Consideration' 
topra  U  Petrareha  (1609),  a  pieco  of  criticism  showing 
great  independence  of  traditional  views. 

TASTE  is  the  sensation  referred  to  tno  mouth  when 
certain  soluble  substances  are  brought  into  contact  with 
the  mucous  membrane  of  that  cavity.  The  sense  is  located 
ilmost  entirely  in  the  tongue.  Three  distinct  sensations 
•«  referable  to  the  tongue -(1)  taste,  (2)  touch,  and  (3) 


temperature.  The  posterior  part  of  its  surface,  where 
there  is  a  A-ehaped  group  of  largo  papillae,  called  circurn- 
vallate  papillae,  supplied  by  the  glosso-pharyngeal  nerve, 
and  the  tip  and  margins  of  the  tongue,  covered  with 
filiform  (touch)  papilla  and  fungiform  papilla',  aro  the 
chief  localities  where  taste  is  manifested,  but  it  also  exists 
in  the  glosso-palatine  arch  and  the  lateral  part  of  the  soft 
palate.  The  middle  of  the  tongue  and  the  surface  of  the 
hard  palate  are  devoid  of  taste.  The  terminal  organs  of 
taste  consist  of  peculiar  bodies  named  taste-bulbs  or  tasto- 
goblets,  discovered  by  Schwalbe  and  Loven  in  1867.  Tbty 
can  be  most  easily  demonstrated  in  the  papillte  foliatx, 
large  oval  prominences  found  on  each  side  near  the  base 
of  the  tongue  in  the  rabbit.  Each  papilla  consists  of  a 
series  of  laminae  or  folds,  in  the  sides  of  which  the  taste- 
bodies  are  readily  displayed  in  a  transverse  section.  Taste- 
bodies  are  also  found  on  tho  lateral  aspects  of  the  circum- 
vallate  paoillie  (see  fig.  1),  in  the  fungiform  papillae,  in  the 


Fio.  1,— TrantTerw  section  of  a  drcniavallate  papilla :  W.  the  papilla :  », ».  the 
wall  In  lortlcn ;  R,  P.,  th«  circular  »Ut  or  fataa;  K.  X,  tliR  tasteburbi  In  pejl- 
Uoa ;  N,  N,  th«  irancs.  The  lUvm  arc  from  Lindoli  and  SUrllng'a  HifMt}j. 

papillae  of  the  soft  palate  and  uvula,  the  under  surface  of 
the  epiglottis,  the  upper  part  of  the  posterior  surface  of 
the  epiglottis,  the  inner 
sides  of  tbe  arytenoid  car- 
tilages, and  even  in  the 
vocal  cords. 

The  taste-bulbs  are  min- 
ute oval  bodies,  somewhat 
like  an  old-fashioned  Flo- 
rence flask,  about  ^J-g-  inch 
in  length  by  in  breadth. 
Each  consists  of  two  sets  of 
cells, — an  outer  set,  nucle- 
ated, fusiform,  bent  like 
the  staves  of  a  barrel,  and 
arranged  side  by  side  so  as  »Z£^2^J,£'1£T!£ 
to  leave  a  small  opening  at        °pe«.  with,  tive  projeeung  apices  or 

. ,  ...  \.     ,°i       the  taata-eclli. 

the  apex  (the  mOUtn  OI  tno  Fio.  ».—</,  Isolated  protecUtece'J;  e.tnte- 

barrel), called  the  gustatory  **u' 

pore ;  and  an  inner  set,  five  to  ten  in  number,  lying  in 
tho  centre,  pointed  at  tho  end  next  the  gustatory  pore, 
and  branched  at  the  other  extremity.  The  branched  ends 
are  continuous  with  non-medullated  nerve  fibres  from  tho 
gustatory  nerve.  Theso  taste-bodies  are  found  in  immense 
numbers:  as  many  as  1760  have  been  counted  on  one 
circumvallate  papilla  in  the  ox.  They  are  absent  in  rep- 
tiles and  birds.  F.  E.  Schultze  states  that  they  exist  in 
the  mouth  of  tho  tadpole,  whilst  the  tongue  of  tbe  frog 
i?  covered  with  epithelium  resembling  that  of  the  gustatory 
bodies.  Leydig  has  described  organs  having  a  siroilai 
structure  in  the  skins  of  freshwater  fishes  and  the  tadpole - 
theso  may  possibly  be  widely  distributed  taste-organs.  The 
proofs  that  these  aro  the  terminal  organs  of  taste  rest  on 
careful  observations  which  have  shown  (1)  that  taste  is 
only  experienced  when  the  sapid  substance  is  allowed  tc 
me  into  contact  with  the  taste-body,  and  that  tbe  senso 
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is  absent  or  much  weakened  in  those  areas  of  mucous 
membranes  where  these  are  deficient;  (2)  that  they  are* 
moat  abundant  where  the  sense  is  most  acate ;  and  (3) 
that  section  of  the  glossopharyngeal  nerre  which  is  known 
to  be  distributed  to  the  areas  of  mucous  membrane  where 
taste  is  present  is  followed  by  degeneration  of  the  taste- 
bodies.  At  the  same  time  it  cannot  bo  asserted  that  thoy 
are  absolutely  essential  to  taste,  as  we  can  hardly  suppose 
that  those  animals  which  have  no  special  taste-bodies  are 
dovoid  of  the  sense. 

Taste  is  no  doubt  closely  allied  to  smell;  hence  in 
invertebrates  organs  are  found  that  may  be  referred  to 
either  of  the  senses  (see  Smell).  Tastes  haveAbeen  vari- 
ously classified.  One  of  the  most  useful  classifications 
is  into  sweet,  bitter,  acid,  and  saline  tastes.  To  excite 
the  sensation,  substances  must  be  solublo  in  the  fluid  of 
the  mouth.  Insoluble  substances,  when  brought  into 
contact  with  the  tongue,  give  rise  to  feelings  of  touch 
or  of  temperature,  but  excite  no  taste.  The  specific  mode 
of  action  of  sapid  substances  is  quite  unknown.  The 
extent  of  surface  acted  on  increases  the  massiveness  of  tho 
sensation,  whilst  tho  intensity  is  affected  by  the  degree  of 
concentration  of  tho  solution  of  tho  sapid  substance  If 
solutions  of  /arious  substances  aro  gradually  diluted  with 
water  until  no  taste  is  experienced,  Valontine  found  that 
the  sensations  of  taste  disappeared  in  tho  following  order — 
syrup,  sugar,  common  salt,  aloes,  quinine,  sulphuric  acid ; 
and  Camcrcr  found  that  the  taste  of  quinine  still  con- 
tinued although  diluted  with  twenty  times  more  water 
than  common  salt.  Von  Vintschgau  found  that  tho  time 
rcquirod  to  oxcite  taste  after  tho  sapid  substance  was 
placed  on  the  tongue  varied.  Thus  saline  matters  aro 
tasted  most  rapidly  ("17  second),  then  sweet,  acid,  and 
bitter  ('258  second).  This  is  probably  due  to  the  activity 
of  diffusion  of  the  substance  No  relation  betweon  tho 
chemical  constitution  of  tho  substance  and  the  nature  of 
tho  taste  excited  by  it  has  yet  been  discovered,  and  there 
are  many  curious  examples  of  substances  of  very  different 
chemical  constitutions  having  similar  tastes.  For  example, 
sugar,  acetate  of  lead,  and  tho  vapour  of  chloroform  havo 
all  a  sweetish  taste.  A  temperature  of  from  50*  to  90* 
F.  is  the  most  favourable  to  the  sense,  water  above  or 
below  this  tomperature  either  masking  or  temporarily 
paralysing  it.  Taste  is  often  associated  with  smell,  giving 
rise  to  a  sensation  of  flavour,  and  we  aro  frequently  in 
the  habit  of  confounding  the  one  sensation  with  tho 'other. 
Chloroform  excites  tasto  alone,  whilst  garlic,  asafustida, 
and  vanilla  excite  only  smclL  This  is  illustrated  by  tho 
familiar  experiment  of  blindfolding  a  person  and  touch- 
ing tho  tongue  successively  with  slices  of  an  apple  and  of 
au  onion.  In  these  circumstances  the  one  cannot  be  dis- 
tinguished from  the  other  when  the  noso  is  firmly  closed. 
No  doubt  also  experience  aids  in  detecting  slight  differ- 
ences of  tasto  by  suggesting  to  the  mind  what  may  be 
expected ;  it  is  not  easy,  for  instance,  to  distinguish  the 
tastes  of  red  and  white  wine  when  tho  eyes  are  blind- 
folded. Taste  may  be  educated  to  a  remarkable  extent ; 
aud  careful  observation — along  with  the  practice  of  avoid- 
ing all  substances  having  a  very  pronounced  taste  or 
having  an  irritating  effect— enables  t«a-tasters  and  wine- 
tasters  to  detect  slight  differences  of  taste,  more  especially 
when  combined  with  odour  so  as  to  produce  flavour,  which 
would  be  quite  inappreciable  to  an  ordinary  palate.  As  to 
the  action  of  electrical  currents  on  taste,  observers  have 
arrived  at  uncertain  results.  So  long  ago  as  1752  Sulicr 
stated  that  a  constant  current  caused,  more  especially  at 
the  moments  of  opening  and  of  closing  the  current,  a  sen- 
sation of  acidity  at  the  anode  (  +  pole)  and  of  alkalinity 
at  tho  katode  ( -  pole).  This  is  in  all  probability  due  to 
electrolysis,  the  decomposition  produces  exciting  the  taste- 


bodies.  Grunhagen  found  that  rapidly  interrupted  currents 
fail  to  excite  the  sense ;  Yon  Vintschgau,  who  has  directed 
much  attention  to  the  sense  of  taste,  says  that  when  the 
tip  of  bis  tongue  is  traversed  by  a  current  there  is  only  a 
tactile  sensation.  Again  Honigschmied,  on  the  contrary, 
found  that  a  current  excited  the  metallic  or  acid  taste  tt 
the  anode  placed  on  the  tip  of  the  tongue,  whilst  the  alka- 
line taste  of  the  katode  was  absent  The  writer  of  this 
article  has  found  that  this  is  the  experience  of  most  persons 
examined  by  him. 

Disease  of  the  tongue  causing  unnatural  dryness  may 
interfore  with  taste.  Substances  circulating  in  the  blood 
may  give  rise  to  subjective  sensations  of  taste  Thus 
santonine,  morphia,  and  biliary  products  (as  in  jaundice) 
usually  cause  a  bitter  sensation,  whilst  the  sufferer  from, 
diabctos  is  distressed  by  a  persistent  sweetish  taste.  Tho 
insane  frequently  have  subjective  tastes,  which  are  real 
to  tho  patient,  aud  frequently  cause  much  distress.  In 
such  cases,  tho  sensation  is  excited  by  changes  in  the 
taste-centres  of  tho  brain.  Increase  in  the  sense  of  tasto 
is  called  hypergeviia,  diminution  of  it  hypogeusia,  and  its 
entiro  loss  ageusia.  Kare  cases  occur  whero  there  is  a 
subjective  taste  not  associated  with  insanity  nor  with  the 
circulation  of  any  known  sweetish  matters  in  the  blood, 
possibly  caused  by  irritation  of  the  gustatory  nerves  or  by 
changes  in  tho  nerve  centres. 

K%  to  the  comparative  anatomy  of  tho  tongue,  see  Owen's  Com- 
paralir*  Anatomy  and  Fhytialoyy  of  Vertebrate*  (London,  I860). 
For  a  full  account  of  the  iiliytiology  of  buto,  ico  Von  YinUchpiu'i 
article  "  Gcschmackaiimi,  '  in  Hermann' t  Handbuch  dcr  PhytiotogU, 
vol  iii.  part  ii.  (J.  G.  M.) 

TATARS.    See  Tartars. 

TATF,  Naiipm  (1652-1715),  poet-laureate,  was  born 
in  1652  in  Dublin,  and  was  educated  at  Trinity  College 
thore.  He  afterwards  removed  to  London,  and  adopted 
literature  as  a  profession,  succeeding  SlmdwcU  as  poet- 
laureato  in  1692.  Ho  died  within  tho  precincts  of  the 
Mint,  Southwark  (whither  ho  had  taken  rcfugo  from  hia 
debtors),  August  12,  1715. 

His  name  i*  atill  remembered  in  connexion  with  tho  Kta  Vcrilc* 
of  Ou  PsalmM  of  band,  which,  in  conjunction  with  Nicholas 
Hr.AbT  (j.e.),  he  published  iu  16?6  (see  Hymn*,  vol.  xiL  p.  590). 
Tate  was  also  the  author  of  some  te:i  dramatic  piece*  (ice  £ieyr. 
Dramatiea,  i.  703)  and  a  great  number  of  poem*,  inciuding  one 
entitled  Tin  Innocent  Epicure,  or  The  Art  of  Angling  ;1697). 

TATIAN,  one  of  tho  earliest  Christian  apologists,  whoso 
personality  and  work  had  an  important  influence  on  tho 
history  of  the  church  duriug  the  period  of  the  Antoniucs. 
Ho  was  by  birth  an  Assyrian  (according  to  Zahn  of  Sem- 
itic descent),  but  received  a  Greek  cdncation,  and,  after 
acquiring  a  very  extensive  knowledge  of  Greek  literature, 
bogan  to  travol  about  the  Roman  cmpiro  as  a  wandering 
teacher  or  "sophist"  But  his  inquiring  disposition  and 
his  earnest  spirit  remained  unsatisfied  aliko  with  ^the 
religions  and  the  philosophies  lie  encountered,  while  tho 
doings  of  men,  their  greed  for  amusement  and  pleasure, 
their  vanity  and  treachery,  disgusted  him.  In  this  tem- 
per, about  150  a.d.,  he  reached  Home,  whero  the  Old  Testa- 
ment fell  into  his  hands,  and  at  the  same  time  he  came 
into  closer  relations  with  the  Christians  ;  their  firm  faith, 
chaste  morals,  fearless  courage,  and  close  fellowship  deeply 
impressed  him,  and  in  the  end  the  spectacle  of  their  life 
and  their  monotheistic  doctrine  founded  upon  prophetic 
revelation  completely  conquered  him.  Henceforward  the 
whole  unchristian  world,  with  all  its  philosophy  and 
culture,  presented  itself  to  him  as  mere  darkness  and  the 
deception  of  demons,  but  the  "  barbarian  philosophy  "  (for 
so  he  called  Christianity)  as  the  wUdom  of  God.  He 
became  a  convert,  and  soon  afterwards  (152-153)  wroto 
(most  probably  in  Greece,  whero  ho  stayed  for  some  time) 
his  Omtio  ad  Crxco,,  which  gained  him  great  repute 
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among  the  Christians,  and  is  still  extant.    This  discourse 
is  distinguished  from  the  other  apologies  of  that  century 
h)  the  brusqueness  with  which  its  author  repudiates  the 
culture  of  the  Greeks ;  lxis  scorn,  however,  does  not  forget 
to  trail  itself  of  the  resources  of  Greek  philosophy  and 
rhetoric.   His  polemic  often  reminds  the  reader  of  the 
Cynics  and  of  such  Bcoffere  as  Lucian  ;  his  view  of  things, 
however,  is  very  different  from  that  of  the  last-named 
writer,  for  with  Tatian  the  "  barbarian  philosophy,  "  on 
behalf  of  which  he  speaks,  which  teaches  a  monotheistic 
cosmology  and  inculcates  rigid  asceticism  and  renunciation 
of  the  world,  is  indisputably  certain.    In  many  details, 
and  even  in  the  general  outline  of  his  philosophy,  Tatian 
the  Christian  continued  without  knowing  it  to  be  a  Platon- 
iziog  philosopher but  that  he  had  undergone  a  radical 
change  is  Bhown  by  his  views  of  history  and  civilization, 
his  faith  in  one  living  God,  his  conviction  that  truth  is 
contained  nowhere  else  than  in  the  Christian  Scriptures, 
his  attitude  of  trust  towards  the  Logos,  made  man  in  Jesus 
Christ,  and  finally  by  his  earnest  and  world-forsaking 
expectation  of  judgment  to  come.    The  Oratio,  which  is 
polemical  rather  than  apologetic  in  its  character,  has  a 
•pedal  importance  in  the  history  of  Christian  dogma,  inas- 
much as  it  gives  an  elaborated  exposition  of  the  doctrine 
of  the  Logos ;  it  was  also  read  by  subsequent  writers,  as, 
lor  example,  by  Julius  African  us,  for .  its  chronological 
data.   Tatian  was  the  first  apologist  to  undertake,  on  be- 
half of  Christianity,  a  work  of  the  class  which  afterwards 
developed  into  the  numerous  "  world-histories  "  written 1 
from  the  Christian  point  of  view.    Tatian 's  diction  is 
often  rough,  harsh,  and  abrupt,  his  sentences  involved 
and  inelegant    He  has  the  art,  indeed,  of  expressing  him- 
self with  uncommon  freedom  and  independence,  and  can 
put  things  also  in  a  very  graphic  way,  but  at  the  same 
time  he  is  a  careless  stylist,  or  rathor,  as  an  apostate  from 
the  Greek  view  of  things,  he  has  tried  to  accentuate  his 
breach  with  classical  traditions  by  elaborate  carelessness 
aad  deliberate  eccentricity. 

Tatian  soon  returned  from  Greece  to  Rome,  and  came 
into  close  relations  with  the  famous  apologist  Justin, 
whom  he  reverenced  greatly.  He  himself  established  a 
school,  to  which  the  afterwards  celebrated  ecclesiastical 
writer  Rhodon  belonged  for  a  time.  So  long  as  Justin 
lived  (i.e.,  till  166)  Tatian's  doctrines  excited  no  feelings 
of  offence  in  the  Christian  community,  although  even  in 
his  Orotic  there  are  germs  of  questionable  and  unorthodox 
views.  These  germs,  however,  he  continued  to  develop 
until  about  172  ;  and,  as  about  this  very  time  the  Roman 
church  became  severely  opposed  to  everything  Gnostic 
*nd  heretical,  a  rupture  was  inevitable ;  the  date  of  the 
breach  is  given  by  Eoscbius  (doubtless  following  Julius 
Africanus)  as  having  been  172.  But  the  teaching  of 
Tatian  had  really  become  open  to  challenge.  He  drew  a 
distinction  between  the  supreme  God  and  the  demiurge, 
considering  the  latter  to  be  good  in  his  nature  indeed, 
hat  quite  a  subordinate  being ;  he  accepted  the  doctrine 
of  a  variety  of  sons ;  he  utterly  rejected  marriage  and  the 
use  of  animal  food  ;  he  denied  the  -blessedness  of  Adam  ; 
he  began  to  abandon  the  allegorical  interpretation  of  the 
Scriptures  and  to  see  genuine  difficulties  and  contradic- 
tions in  them  ;  he  sought  to  demonstrate  from  the  epistles 
cf  Paul  the  indispensableness  of  the  most  rigid  asceticism  ; 
bat  indeed  all  his  "  heresies  "  (and  he  has  also  been  charged 
with  docetism)  have  their  explanation  in  this  desire  of  his 
to  establish  a  theoretical  basis  for  his  doctrine  of  the 
Christian  duty  of  complete  world-renunciation.  He  joined 
the  "  Encratites,"  a  sect  which  indeed  had  existed  before 
this  time,  but  which  received  new  life  from  his  presence. 
Of  his  numerous  writings  belonging  to  this  period  nothing 
ha*  survived  the  hostility  which  sought  their  repression 
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save  a  few  titles  (JlifiXlw  vpo/JAnpaTw,  »«pi  tou  *ari  tov 
owr/pa  Karaprurnov,  &c)  and  one  or  two  very  interesting 
fragments  in  the  works  of  Clement  of  Alexandria,  Origen,' 
and  Jerome.  Clement  of  Alexandria  seems  personally  to 
have  known  Tatian,  and  even  to  have  been*his  pupil  for  a 
time.  Soon  Tatian  began  also  to  be  assailed  in  writing  by 
the  teachera  of  the  church,  and  to  be  set  aside  as  a  very 
prodigy  among  heretics,  and  as  a  man  who  united  the  errors 
of  Marcion  with  those  of  Valentine.  Musanus,  Rhodon, 
Irenaeus,  the  author  of  the  Muratorian  fragment  (sea 
below),  Tertullian,  Hlppolytus,  Clement  of  Alexandri  a 
and  Origen  all  took  part  in  refuting  him. 

Towards  the  end  of  his  life,  or  perhaps  even  between 
152  and  172,  Tatian  went  from  Rome  to  Mesopotamia, 
and  there — probably  in-  Edessa — wrought  a  great  deal. 
It  is  probable  that  he  was  in  Rome  about  the  year  172,' 
but  whether  he  died  there  or  in  his  native  country  is  not 
ascertained.  It  is  very  possible  that  in  Syria,  where 
ecclesiastical  matters  had  not  been  developed  so  far  as  in 
tho  West,  the  doctrines  of  Tatian  met  with  toleration 
within  the  Christian  communities,  but  neither  of  this 
can  we  be  certain.1  But  this  we  do  know,  that  a -work 
of  Tatian's  not  yet  mentioned,  the  DiaUtsanm,  held  its 
ground  in  the  Syrian  churches  and  even  in  ecclesiastical 
use  for  two  whole  centuries. 

Tho  Diatutaron  is  a  gospel  very  freeiy  and  boldly  constructed  by 
Tatian  out  of  the  four  Gospels  known  to  us.  It  cannot  have  been 
produced  daring  bis  Utter  vein,  for  all  traces  of  dualism  are 
absent.  On  the  other  hand,  however,  it  exhibits  certain  pecaliar- 
I  ities  of  the  theology  of  its  compiler.  Probably  one  would  not  be 
far  wrong  in  assigning  it  to  the  first  years  of  the  reign  of  M^rcuw 
Anrelius.  It  was  written  by  Tatian  in  Greek,  not  in  Synao  a* 
Zahn  has  tried  to  make  out;  this  U  shown — (1)  by  the  title,  it 
being  known  even  among  the  Syrians  ss  Diatts$aron  ;  (2)  by  a  few, 
Greok  fragments  which  still  survive;  (8)  by  the  Latin  redaction 
which  it  received  in  the  Oth  century  ;  (4)  by  its  rejection  in  ths 
Muratorian  fragment— for  that  the  word  "  m-tia-i,"  carelessly  cor- 
ns c  ted  by  the  transcriber,  stood  originally  "tatiani"  may  be 
regarded  as  certain.*  In  estimating  the  work  scholars  were  formerly 
entirely  dependent  on  certain  meagre  notices  in  Eosebius,  Theodoret, 
Ephraem  syrus.  Epiphanies,  and  the  later  Syrians,'  but  we  have 
recently  become  possessed  of  large  portions  of  it,  and  are  now  in 
a  position  to  form  for  ourselves  an  idea'  of  its  character  and  pl«U. ' 
In  1877  there  was  published4  a  Latin  translation,  by  Aucher  the 
Mechltarist,  of  Ephraem 's  gospel  commentary,  which  had  been  pre-' 
served  in  Armenian,  and  it  then  became  apparent  that  Ephraem 
had  taken  the  DiaUstaro*  as  his  basis.  This  led  to  further  research.' 
Recognizing  with  other  scholars  that  other  Syrian  writers  also, 
down  to  the  middle  of  the  4th  century,  had  nsed  the  Diatessaron 
(Tlteodoret  tells  us  that  in  his  diocese  aloue  he  caused  more  than 
300  copies  to  be  withdrawn  from  use),  Zahn  undertook  the  labo- 
rious task  of  restoring  tho  work  with  the  help  of  Ephraem's  com- 
mentary and  other  sources. '  In  details  much  of  what  Zahn  has 
given  as  belonging  to  tho  text  of  the  DiaUnaron  remains  problem- 
atical,-»-in  particular  he  has  not  been  sufficiently  careful  in  his 
examination  of  the  work  of  Aphrsates,— but  in  all  the  main  points 
his  restoration  has  been  successful.  The  rediscovery  of  such  a 
work  is  in  a  variety  of  ways  of  the  very  highest  importance  for 
the  early  history  of  Christianity.  (1 )  It  is  of  interest  for  the  history 
of  the  canon.  It  shows  that  in  Tatian's  time  there  was  still  no 
recognised  New  Testament  canon,  and  that  the  texte  of  the  Gospels 
were  not  regarded  as  inspired.  He  could  not  possibly  havo  treated  . 
tlicm  with  such  freedom  had  they  been  held  to  be  otherwise.  But 
the  ecclesiastical  use  made  of  his  work  in  Syria  shows  that  Tatian 
intended  it  for  the  church,  and,  as  we  are  informed  further  by 
Eusebiiis  that  Tatian  also  edited  the  Pauline  epistles,  we  aro  entitled 
to  concludo  that,  like  Marcion,  he  wished  to  frame  a  special  New 
Testament  canon.  (2)  It  is  of  importance  for  the  Gospels  as  wo 
now  have  them.  We  learn  from  the  DiaUstarm  that  about  ICO 
a  d.  our  four  Gospels  had  already  taken  a  place  of  prominence  in 
the  church  and  that  no  others  had  done  so;  that  in  particular  the 
Fourth  .Gospel  had  taken  a  fixed  place  alongside  of  the  three 

1  The  author  of  the  Acta  A  nhtlai  treats  him  as  a  heretic 
»  8ee  Zeiltchr.  /.  d.  luth.  TktoL,  1874  and  1876;  Zeiltehr./.  tctas. 
Thtol.,  1877;  ZeiUchr.J.  Kirckengttck.,  ill.  p.  400. 
.   »  Kea  Credner,  BinL,  L  437  tq.  \  Bemiseb,  Tatiani  DinUuaron, 
1856. 

«  Evatigelii  Cmtordanlti  Ezpoiitxo  facta  a  S.  Bphramo,  Venice. 
»  See  Harnack,  Ztichr.  f.  Kinhenguch. ,  iv.  p.  471 
•  Zahn,  Tatian'$  DiaUuaron,  1881. 
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syuopiics.  (3)  A*  regard*  tho  text  of  the  Gospels,  we  can  conclude 
from  the  Di'ttettaron  that  the  trxta  of  our  Gospels  about  the  year 
160  already  rati  easeutully  as  we  now  read  them,  but  that  iiiten- 
tiounl  changes  were  not  wanting  about  the  middle  of  the  2d  century. 
Thm.  for  example,  Tatian  in  Go*p«l  according  to  Matthew  found 
nothing  about  the  "church  "  and  about  the  building  of  the  church 
upon  I'eter  the  rock.  Those  sentences  therefore  are  very  probably 
of  Utcr  iutei potation.  (4)  It  ia  of  importance  for  the  light  it  throw* 
on  T»ti»n'«  Christianity.  The  Syriac  translation  of  the  Diatfttaron 
still  falls  within  the  2d  century,  but  Zahn  was  mistaken  in  assum- 
ing it  to  presuppose  a  prior  Syriac  translation  of  the  separate 
dispels  (the  so-called  Surut  Cnittonianut) ;  Bacthgon  1  has  shown 
the  latter  to  lie  the  later.  It  was  only  gradually  that  the 
"evangelitim  der  Cetrennten"  superseded  the  "  evangelium  der 
jticmischteu."* 

Tlie  Uat  edition*  of  the  Ontti*  ad  Orneet  sre  those  of  Worth  (Oxford,  1700), 
Uaranus  (Part.  17U  ,  mil  Olio  (Jens,  1841).  See  Daniel,  Tartan  drr  Apotvail, 
1SS7 ;  Zahn,  Tarrant  ttiatenaron,  Erlawren.  1SS1  (compare  also  hit  £««>.• 
C'UAU'it.  Jet  TStofiliitut,  Erlancen,  tM3,  p.  ?8<  re.):  Hsrnack,  JV-rrr  m.  I'uttr- 
tucttuuatn  i.  Geuh.  4.  aluhr.  Lit.,  L  1 ;  Id.,  ZtKhr.  /.  Kirthmgtttn^  It.  471  ta .; 
wl  railts'i  Rnlt  <tn  <lit  Orittkn  tlturtttit  a.  ttnatleiltt,  Classen,  1*84;  Hllaen- 
feld,  KHitrouch,  Uipslc  1SS4 ;  Heller,  art.  -  Tallan.''  In  lUnog  Plllt'a  £hc,H.. 
to).  ttA  ana  DonaMion.  HUI.  c/  ChriU.  Lit.,  lit.  p.  i-M.  (A.  HA.) 

TATIUS,  Achilles.  See  Romance,  vol.  xx.  p.  635  #•/. 
.TAULER,  Joha.nn  (c.  1300-1361),  was  born  about  the 
year  1300  in  Strasburg,  where  his  father  was  a  wealthy 
burgher.  It  is  probable  that  he  entered  the  Dominican 
convent  in  his  native  city  about  the  year  1313,  while 
Meister  Eckhart  was  still  professor  of  theology  (J312- 
1320)  in  the  monastery  school.  From  Strasburg  he  went 
to  the  Dominican  college  of  Cologne,  and  some  believe  that 
his  superiors  sent  him  a  few  years  later  to  St  James's 
College,  Paris.  After  his  theological  education  was 
finished  he  returned  to  Strasburg.  In  1324  the  pope 
placed  under  an  interdict  these  parts  of  Germany,  including 
Strasburg,  which  supported  the  excommunicated  emperor 
Louis  of  Bavaria.  It  was  one  of  the  privileges  of  the 
Dominican  and  Franciscan  orders  to  beatlowed  to  perform 
religious  services  when  the  secular  and  all  other  regular 
clergy  were  silenced  by  an  interdict.  The  Dominican  order, 
however,  had  taken  the  side  of  Frederick,  and  in  most 
places  refused  to  say  mass  ;  but  in  Strasburg  they  remained 
in  the  de&erted  city,  kept  their  churches  open,  and  admin- 
istered to  the  citizens  the  consolations  of  religion.  It  is 
supposed  that  this  conduct  of  the  Strasburg  Dominicans 
was  due  to  the  influence  of  Tauler.  In  1339  the  heads  of 
the  order  interfered,  and  commanded  the  monks  to  close 
their  churches.  The  town  council  in  return  banished  the 
Dominicans  from  the  city.  Tauler,  with  some  of  'his 
brethren,  found  refuge  in  Basel,  although  that  city,  like 
Strasburg,  sided  with  the  emperor.  During  these  years 
Basel  was  the  headquarters  of  the  "Friends  of  Cod" 
{Gotttsfrtunde,  soo  Mysticism,  vol.  xvii.  p.  133),  and 
Tauler  was  brought  into  intimate  relations  with  the 
members  of  that  pious  mystical  fellowship.  He  returned 
to  Strasburg  probably  in  the  year  1346.  It  is  somewhat 
difficult  to  trace  his  Liter  life.  The  Black  Death  came  to 
Strasburg  in  1348,  and  it  is  more  than  probable  that,  when 
the  city  was  deserted  by  all  who  could  leave  it,  Tauler 
remained  at  his  post,  encouraging  by  sermons  and  personal 
visitations  his  terror-stricken  fellow-citizens.  His  corre- 
spondence with  distinguished  members  of  the  Gottts- 
frevndr,  especially  with  Margaretha  Ebner,  and  the  fame 
of  his  preaching  and  other  work  in  Strasburg,  had  made 
him  known  throughout  a  wide  circle  of  pious  people,  lie 
seems  to  have  made  preaching  journeys,  in  the  later  years 
of  his  life,  to  Cologne  and  to  other  places  iu  the  Rhine- 
land,    lie  died  in  the  year  1361. 

1  Kvangelienfragment* :  Der  Grieckitcht  Text  dtt  Curtton'tchn 
Syren,  Leipaie,  18S5. 

'  On  the  DiatettaroA,  its  later  history  and  various  editions,  see 
(besides  Zahn,  as  dted  above)  the  Codex  F aide* tit,  ed.  Ranke,  1868; 
Schmeller,  Ammonii  Alex,  qum  et  Taliani  dicitvr  Hannonia  Eta*?., 
1841 ;  Sievers,  Tatian,  Lat  aodGer.,  Paderbora,  1872;  Martin,  "De 
Tatianl  Diatessaron  Arabics  Versions."  in  Pitra's  A nalecta  Sacra,  toL 
lv.  (1883),  pp.  465.  487. 


It  is  somewhat  difficult  to  form  an  estimate  of  the  religious  lire 
and  opinions  of  Tauler.  For  many  yens  the  chief  modern  authority 
upon  the  subject  was  the  Into  Prof.  (.'.  Schmidt  of  Strasburg,  whooo 
views  had  Iwn  introduced  into  England  iu  Hiss  Winkwoith's 
book  upon  Tauler.  According  to  Schmidt,  Tutiler's  ri'li-iious  lifo 
divides  into  two  parts,  before  and  after  what  may  be  called  his 
second  conversion.  In  the  first  period  Eckhart  rules  his  ruligious 
life  ;  iu  the  second  lie  is  under  the  influence  of  the  mysterious 
"Friend  of  God  in  the  Oberland,"  whom  Schmidt  averts  to  bo 
Nicholas  of  Basel.  Dcuifle  doubts  the  historical  character  of  this 
episode  and  the  genuineness  of  the  book,  while  Prcger  admits  tha 
fact  of  the  couver»iou,  but  refuses  to  ideutify  the  mysterious  stranger 
with  Nicholas  of  Basel. 

It  is  still  more  difficult  to  determine  the  precise  nature  of  the 
theological  opinions  of  Tauler.  Denirlo  maintains  that  the  only 
genuine  remains  of  Tauler  are  the  eighty  well-known  Sentions  iu- 
eluded  in  the  earliest  edition  and  four  others  in  two  manuscripts, 
all  of  which  bear  Tauler' s  name ;  Prcger  seems  inclined  to  admit  iu 
addition  the  Sermons  iu  the  account  of  Tauler' s  conversion  ;  both 
critics  exclude  the  famous  Book  of  Spiiilunl  Poverty.  Schmidt, 
on  the  other  haud,  while  admitting  the  Rutheuticity  of  all  tho 
above-named  sermons,  calls  the  Book  of  Spiritual  Potcriy  Tsuler's 
masterpiece. 

If  we  take  the  Sermont  by  themselves,  then  Tsuler's  teachers  iti 
theology  were  the  Pseudo-Dionysius,  Augustine,  Gregory,  Bctiiatd, 
the  two  abbots  of  St  Victor,  Thomas  Aquiuas,  aud,  above  all, 
Theodorie  of  Freiburg  and  "Mcister  Eckhurt.  His  theology  will 
represent  the  purest  and  highest  type  of  German  mysticism  (sec 
Mysticism),  snd,  by  insisting  upon  personal  relationship  to  Cod, 
freedom  from  the  thraldom  of  authority,  and  the  woithle^sness  ol 
mere  good  works  without  the  renewal  of  the  inward  life,  will  re- 
present a  tendency  in  theology  which  found  full  expression  in  thu 
reformation  or  the  16th  century.  If,  on  the  other  hand,  the  Book 
of  Spiritual  Portrty  be  included  among  the  genuine  wiitings  ot 
Tauler,  then  undoubtedly  his  views  have  more  distinct  connexion 
with  that  doctrine  of  the  appropriation  of  the  beurbts  of  Christ's 
work  of  redemption  by  an  ntiilatio  Chriiti  rinding  expression  iu  a 
life  of  evangelical  poverty  which  is  such  a  characteristic  of  the 
religious  lile  of  the  ceutury  to  which  he  belonged.  Tlie  problem 
is  a  very  difficult  one,  and  it  may  be  questioned  whether  we  ara 
yet  in  a  pusition  to  solve  it.  Denifle  is  undoubtedly  correct  in 
Ilia  statement  that  we  need  critical  texts  of  14th-century  mystical 
writers,  and  that  very  great  uncertainty  exists  with  lefcrcnce  to 
the  authors  of  the  individual  mystical  writings  of  that  period,  ll 
may  be  added  that  it  is  very  probable,  when  the  organization  and 
method  of  work  among  tho  "Friends  of  God  "  are  taken  into  con- 
sideration, that  many  mystical  books  of  devotion  were  the  work, 
not  of  one,  but  of  several  authors,  and  that  the  conditions  of  the 
problem  concerning  tho  authenticity  of  Taulct's  writings  ;>re  not 
unlike  those  which  exist  among  the  books  and  trncts  riMrribed  to 
Wickliire.  This  at  all  events  may  be  surely  asserted,  that  Taylor's 
sermons  are  among  the  noblest  in  the  Gentian  language.  Thoy 
are  not  so  emotional  as  Suso's,  nor  so  speculative  as  Evknart's,  but 
they  are  iu  tensely  practical,  and  touch  on  ail  sides  the  deeper  pio- 
blems  of  tho  moral  aud  spiritual  life. 

Tauler  •  Sermon  were  printed  first  at  L*lpslc  In  119*.  and  reprinted  with 
additions  fi'ucn  Eckhart  an. I  others  at  lla>el(U}|.  1  .??)  and  at  Coloms  (1513). 
Tbera  I*  a  recent  cdlllan  by  Julius  Mambciger,  rrankfart.  1&G4.  See  Dtnifle, 
Oat  Bath  ten  oeitfi'ictitr  jtrmut/i,  IS77;  Carl  Schmidt.  Jctgjtn  Taulrr  celt  <Slcaia 
b»ra,  Hatnbiiic,  1041 ;  >!<-•  WuAaorth,  Tau'tr't  £■/«  and  Strmom;  R.  A. 
Vaujlisn,  Uaart  mtllh  fit  */#•(!<■«.  3d  ed,  vol.  L  pp.  JI4-307.  The  tilled  roKioio 
ol  ITcger'a  Gtuh.  itr  itutKhm  Mfillt  Im  UUItitxiltr,  winch  will  treat  ol 


Taulo; 


i  In  the  press. 


TAUNTON,  a  municipal  borough  and  market-town  of 
Somerset,  England,  is  situated  in  the  beautiful  and  fertilo 
vale  of  Taunton  Dene,  on  tho  river  Tone,  on  the  Taunton 
and  Bridgwater  Canal,  and  on  several  branches  of  the 
Great  Western  Railway,  45  miles  south-south-west  of 
Bristol,  31  north-cast  of  Exeter,  and  163  west-south-west 
of  London.  The  river  is  crossed  by  a  stone  bridge  of 
three  arches.  Tho  town  is  well  built,  the  threo  main 
streets  being  wide  and  regular,  and  meeting  in  a  triangular 
space  in  the  centre  called  the  Parade,  where  there  is  a 
market  cross.  The  caBtle,  now  occupied  by  the  museum  of 
the  Somerset  Archaeological  and  Natural  History  Society, 
is  reputed  to  have  been  founded  by  Ine,  king  of  the  West 
Saxons.  The  earliest  portion  of  the  present  building  wut. 
erected  by  Walter  Giffard,  bishop  of  Winchester,  in  the  tio^ 
of  Henry  I.,  but  the  whole  building  was  repaired  in  14&6, 
and  an  embattled  gateway  erected  by  Bishop  Langton 
The  church  of  St  Mary  Magdalene,  a  spacious  building 
with  double  aisles  both  north  and  south  of  the  mm  >h 
chiefly  Perpendicular,  but  ha*  icmaius  of  Notunu  work  iu 
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the  chancel  arch,  and  of  Esrty  English  in  the  north  aisles  1 
and  transepts.  It  possesses  one  of  the  finest  of  the 
characteristic  towers  of  Somerset,  but  only  a  facsimile 
reproduction  (erected  1857-62)  of  the  old  one.  There 
are  still  some  remains  of  the  Augustinian  priory  founded 
by  Bishop  Giffard,  and  there  arc  also  two  modern  convents. 
Taunton  is  an  important  centre  of  education,  the  principal 
institutions  being  the  grammar  school  (founded  in  1522  by 
Richard  Fox,  bishop  of  Winchester),  Huisli's  schools,  the 
Independent  college  (1841),  and  the  Wcsleyan  collegiate 
institution  (1847).  The  other  principal  public  buildings 
are  the  old  market-house,  the  assembly  rooms,  the  new 
market  in  the  Ionic  style,  and  the  shire  hall  in  the  Eliza- 
bethan style,  opened  in  1858  at  a  cost  of  £28,000.  The 
charitable  institutions  include  the  Taunton  and  Somerset 
hospital  (opened  in  1809  and  extended  in  1870  and  1873), 
the  eye  infirmary  (1816),  Gray's  almshouses  and  chapel 
(1635),  St  Saviour's  home  for  bqys  (1870),  and  the  servants' 
training  home  (1882).  The  town  possesses  manufactories 
of  silk,  collars  and  cuffs,  and  gloves,  iron  and  brass  found- 
ries, coach-building  works,  and  breweries.  There  is  also 
a  considerable  agricultural  trade.  The  population  of  the 
municipal  and  parliamentary  borough  (area  1249  acres) 
in  1881  was  16,614.  The  population  of  the  same  area  in 
1871  was  15,166. 

Tmuton  liis  played  a  prominent  part  during  the  troubled 
periods  of  English  history.  Various  Roman  remains  prove  it  to 
have  been  occupied  by  the  Romans;  but  it  first  obtained  historical 
notice  when  I  lie,  king  of  the  West-Saxons,  made  it  the  border 
fortress  of  Its*  kingdom.  It  tikes  the  name  Taunton,  or  Thoncton, 
from  its  situation  on  the  Tone  or  Thono.  Tlie  castle  was  rnicd 
by  Ethelburg  after  expelling  Edbricht,  king  of  the  South-Saxons. 
About  the  time  of  William  the  Conqueror  the  town  and  caitle 
were  granted  to  the  bishop  of  Winchester,  and  for  many  yean  the 
castle  wV»  the  bishop's  principal  residence.  In  the  reign  of  William 
it  possessed  a  mint  In  1 497  the  town  and  castle  were  seized  by 
the  impostor  Perkin  Warbeck.  Taunton  was  made  the  seat  of  the 
suffragan  see  of  Taunton  and  Bridgwater  in  1538,  hut,  on  the  death 
of  William  Finch,  the  first  bishop,  in  1559,  the  Act  had  no  further 
operation  in  refrrence  to  Taunton.  Like  the  other  towns  of  Somerset, 
Taunton  was  strongly  Puritan  in  its  sympathies.  Situated  at  a 
point  where  the  main  roads  of  the  county  met,  it  was  during  the 
Civil  War  almost  constantly  in  a  ststo  of  siege  by  one  or  other  of 
the  rival  parties.  Having  been  garrisoned  By  the  Parliamentary 
forces,  it  was  captured  by  the  Royalists  in  the  summer  of  1643,  hut 
on  8th  July  1041  it  was,  after  a  long  siege,  token  by  Blake,  who 
held  it  with  heroic  pertinacity  till  relieved  by  Faiifax  on  the  11th 
May  1645.  and  again  after  it  was  invested  by  10,000  troops  uudor 
Goring  till  the  siege  was  filially  raised  on  the  3d  July.  Still  constant 
to  its  Puritan  traditions,  Taunton  welcomed  Monmouth  in  1685  with 
acclamation,  and  he  was  proclaimed  king  there  on  the  20th  June, 
the  maidens  of  the  town  presenting  him  with  a  standard.  As  a 
consequence,  Taunton  was  made  the  chief  example-  of  the  fearful 
vengeance  of  Jeffreys,  who,  at  the  assucj  held  in  the  castle,  con- 
demned no  fewer  than  134  inhabitants  of  the  town  and  neighbour- 
hood to  death,  and  a  much  larger  uumber  to  transportation.  Taunton 
obtained  a  municipal  charter  from  Charles  I,  in  1627,  which  was 
revoked  in  1660.  A  second  charter,  granted  by  Charles  II.  in  1677, 
was  permitted  to  lapse  in  1792  owing  to  tho  corporation  allowing  a 
majority  of  their  number  to  die  withont  filling  up  the  vacancies. 
From  this  time  unlil  it  again  received  municipal  government,  17th 
April  1877,  it  was  under  the  care  of  two  bailiffs  appointed  at  the 
rourt  lect  of  the  lord  of  the  manor.  Formerly  the  town  returned 
two  members  to  parliament,  but  in  1895  tho  number  was  roduced 
to  one. 

See  Toalmtn'i  ffitUry  »f  Tavntan,  edited  by  Same*,  IS});  and  several  pipers 
Is  the  Procttdingi  of  the  Somrttet  AKhsolode&l  Socttty  for  ISJI. 

TAUNTON,  a  city  of  the  Uni.ed  States,  the  county 
+eat  of  Bristol  county,  Massachusetts,  lies  some  31  miles 
nearly  south  from  Boston.  Tho  town  proper,  sometimes* 
called  Taunton  Green,  stands  on  the  right  bank  of  tho 
Taunton  river,  at  the  head  of  navigation,  about  17  miles 
ibove  its  mouth.  The  entire  area  enclosed  within  the  col- 
late limits  is  37  square  miles.  Taunton  is  traversed 
the  main  line  of  tho  Old  Colony  Railway,  which  con- 
nects it  with  Boston  and  Fall  River,  Mass.,  and  Pro- 
vidence, R.L  Owing  to  its  situation  and  iU  connexions 
by  rail  and  sea,  Taunton  baa  becotno  a  supply  point  for  the 


greater  part  ot  south-eastern  Massachusetts.  The  popula" 
tion  of  the  city  was  18,629  in  1870,  21,213  in  1880,  and 
23,674  in  1885,  showing  an  increase  somewhat  in  excess  of 
that  of  the  State  at  large.  Fully  one-fourth  of  the  popu- 
lation are  of  foreign  birth,  and  the  proportion  is  increasing. 
The  State  lunatic  asylum  is  in  Taunton.  The  leading 
industries  arc  the  manufacture  of  cotton  goods,  iron  and 
steel  products  (particularly  locomotives,  machinery,  nails 
and  spikes),  and  silver-plated  table  ware.  Taunton  was 
incorporated  as  a  town  in  1639,  and  received  a  city  charter 
in  1864. 

TAURIDA,  a  government  of  southern  Russia,  includes 
the  peninsula  of  Crimea  (q.v.)  and  a  tract  of  mainland 
situated  between  the  lower  Dnieper  and  the  coasts  of  the 
Black  Sea  and  the  Sea  of  Azoff,  and  ie  bounded  by  these 
two  seas  on  the  S.,  while  it  has  on  the  N.  the  governments 
of  Kherson  and  Ekaterinoslaff.  The  area  is  24,540  square 
miles,  of  which  6990  square  miles  belong  to  the  Crimea ; 
its  continental  part  consists  of  a  gently  undulating  steppe 
of  black  earth,  with  only  a  few  patches  of  salt  clay  on  the 
banks  of  tho  Sivash  or  Putrid  Sen,  and  sands  in  the  lower 
course  of  the  Dnieper.  It  is  watered  by  the  Dnieper, 
which  flows  along  the  frontier  for  180  miles,  and  by  two 
small  rivers,  the  Molotchnaya  and  Bcrda.  Many  small 
lakes  and  ponds  occur  in  the  north,  especially  among  the 
Dnieper  sands,  as  well  as  on  the  Kinburn  peninsula,  at  the 
mouth  of  the  Dnieper,  where  salt  is  made.  There  are  no 
forests  except  the  artificial  plantations  in  the  colonies  of 
the  Mennonites.  The  climate  is  continental,  and  resembles 
that  of  central  Crimea  and  Kherson.  The  population,  in 
1883  was  040,530  (217,780  in  Crimea).  The  continental 
portion,  although  less  mixed  than  that  of  tho  peninsula, 
consists  of  Russians  (Great,  Little,  and  White  Russians), 
who  constitute  83  per  cent  of  tho  population,  Germans  (11 
per  cent.),  Bulgarians  (5  per  cent.),  and  Jews  (1  per  cent.). 

Agriculture  and  cattle-breeding  are  the  leading  occupations. 
Wheat  is  the  chief  product,  and  by  the  Germans  and  Russian  Non- 
conformists on  the  Molotchnaya  agriculture  is  carried  to  a  high 
degree  of  perfection.  In  1882  there  wore  within  tho  government 
356,270  horses,  485,800  cattle,  and  3.985,300  sheep  (2,891,700 
merinos).  Salt  is  made  both  on  the  mainland  and  in  the  Crimea, 
and  the  fisheries  along  the  coast  supply  an  export  trade.  Manu- 
factures are  insignificant,  hut  there  is  a  brisk  export  trade  in 
grain,  salt,  fish,  wool,  and  tallow.  The  main  centres  of  trade  are 
the  Kakhovka  port  on  tho  Dnieper,  Rcrdyansk  on  the  Sea  of  Azoir, 
and  the  seaports  of  Eupatoria,  Sobastopol,  Sudak,  and  Theo  icsia. 
The  government  is  divided  into  eight  districts,  the  chief  towns  ol 
which  (with  populations  in  1S81}  aie  Simferopol  (29,0:10),  capital 
of  tho  government,  Eupatoria  (13,420),  and  Thcodosia  (10,Sut>)  in 
Crimea,  and  Alcshki  (8915).  Berdyansk  (18,180),  Melitopol  (!3,310). 
Terekop  (4280),  and  Yalta  (3000)  on  the  continent  Several  villages, 
such  aa  Rolshiy  Tokmak  (8000)  and  Andr;evka  (7300),  have  eac>- 
a  population  of  more  than  5000. 

TAUROMENITJM.    Sco  Taormina. 

TAURUS.    See  Asia  Minor,  vol.  ii.  p.  704-5. 

TAVERNIER,  .Than  Bai-tistk  (1605-1689),  the  cele- 
brated traveller  and  pioneer  of  French  trade  with  India, 
was  born  (1605)  at  Paris,  where  his  father  Gabriel  and 
uncle  Melchior,  Protestants  from  Antwerp,  pursued  with 
reputation  and  succe-is  the  profession  of  geographers  and 
engravers.  Tho  conversations  he  heard  in  his  father's  house 
inspired  Jean  Baptiste  with  an  early  desire  to  travel,  and 
in  his  sixteenth  year  he  had  already  visited  England,  the 
Low  Countries,  and  Germany,  and  seen  something  of  war 
with  tho  imperialist  Colonel  Hans  Brenner,  whom  he  met 
at  Nuremberg.  Four  and  a  half  years  in  the  household 
of  Brenner's  uncle,  the  viceroy  of  Hungary  (1024  29),  stntJ 
a  briefer  connexion  in  1629  with  the  duke  of  Bethel  and 
his  father  the  duke  of  Nevers,  prince  of  Mantua,  gave  him 
the  habit  of  courts,  which  was  invaluable  to  him  in  later 
years,  and  at  the  defence  of  Mantua  in  1C29,  and  in  Cur- 
many  in  the  following  year  with  Colonel  Walter  Butler 
(afterwards  notorious  through  the  death  of  WatlunsUin), 
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he  gained  some  military  experience.    When  be  left  Butler 
to  view  the  diet  of  Katisbon  in  1630,  he  had  seen  Italy, 
Switzerland,  Germany,  Poland,  and  Huugary,  aa  well  as 
France,  England,  and  the  Low  Countries,  and  apoke  the 
principal  languages  of  these  regions.    He  waa  now  eager 
to  visit  the  East,  and  at- Katisbon  he  found  the  oppor- 
tunity to  join  two  French  fathers,  M.  de  Chapes  and  M.  de 
St  Liebau,  who  had  received  a  mission  to  the  Levant.  In 
their  company  he  reached  Constantinople  early  in  16 31, 
and  here  he  spent  eleven  months,  and  then  proceeded  by 
Tokat,  Erzerum,  and  Erivan  to  Persia.    His  farthest  point 
in  this  first  journey  waa  Ispahan  ;  he  returned  by  Baghdad, 
Aleppo,  Alexandretta,  Malta,  and  Italy,  and  was  again  in 
Paris  in  1633.    Of  the  next  five  years  of  his  life  nothing 
is  known  with  certainty,  but  it  is  probable  that  it  was 
during  this  period  that  he  became  controller  of  the  house- 
hold or  the  duke  of  Orleans.    In  September  1638  he 
began  a  second  journey  (1638-43)  by  Aleppo  to  Persia 
and  thence  to  India  as  far  as  Agra  and  Oolconda.  His 
visit  to  the  court  of  the  Great  Mogul  and  to  the  famous 
diamond  mines  was,  of  course,  connected  with  the  plans 
realized  more  fully  iu  his  later  voyages,  in  which  Ta vernier 
travelled  aa  a  merchant  of  the  highest  rank,  trading-  in 
costly  jewels  and  other  precious  wares,  and  finding  his 
chief  customers  among  the  greatest  princes  of  the  East. 
The  second  journey  was  followed  up  by  four  others.  In 
his  third  journey  (1643-49)  he  went  as  far  as  Java  and 
returned/by  the  Cape ;  but  his  relations  with  the  Dutch 
proved  not  wholly  satisfactory,  and  a  long  lawsuit  on  his 
return  yielded  but  imperfect  redress.    In  his  last  three 
journeys  (1651-55,  1657-62,  1664-68)  he  did  not  proceed 
beyond  India.    The  details  of  these  voyages  need  not 
detain  us  here,*%nd  indeed  are  often  obscure :  but  they 
completed  an  extraordinary  knowledge  of  the  routes  of 
overland  Eastern  trade,  and  brought  the  now  famous 
merchant  into  close  and  friendly  communication  with  the 
greatest  Oriental  potentates.    They  also  secured  for  him 
a  large  fortune  and  great  reputation  at  home.    He  was 
presented  to  Louis  XIV.,  "in  whose  service  he  had 
travelled  sixty  thousand  leagues  by  land,"  received  letters 
of  nobility  (16th  February  1669),  and  in  the  following 
year  purchased  the  barony  of  Aubonne,  near  Geneva 
In  1662  he  had  married  Madeleine  Ooisse,  daughter  of  a 
Parisian  jeweller. 

Thus  settled  in  ease  and  affluence,  Tavornier  occupied 
himself,  as  it  would  seem  at  the  desire  of  the  king,  in 
publishing  the  account  of  his  journeys.  He  had  neither 
the  equipment  nor  the  tastes  of  a  scientific  traveller,  but 
in  all  that  referred  to  eonimerce  his  knowledge  was  vast 
and  could  not  fail  to  be  of  much  public  service.  He  set 
to  work  thorefore  with  the  aid  of  Samuel  Chappuzeau,  a 
French  Protestant  litterateur,  and  produced  n  Konvttte 
Relation  de  CInterievr  du  Sent  it  dn  Grand  Seigneur  (4  to, 
Paris,  1675),  based  on  two  visits  to  Constantinople  in  bis 
first  and  sixth  journeys.  This  was  followed  by  Le  Six 
Voyage*  de  J.  B,  Tacernier  (2  voh.  4to,  Paris,  1C76)  and 
by  a  supplementary  Rtcueil  de  Plnsitttr*  Relation*  (4 to, 
Paris,  1679),  in  which  he  was  assisted  by  a  certain  La 
Chnpclle.  This  lost  contains  an  account  of  Japan,  gathered 
from  merchants  and  others,  and  one  of  Tong-kir.g,  derived 
from  the  observations  of  hia  brother  Daniel,  who  had 
shared  his  second  voyage  and  settled  at  Batavia  ;  it  con- 
tained also  a  violent  attack  on  the  agents  of  the  Dutch  East 
India  Company,  at  whose  hands  Tavernicr  had  suffered 
more  than  one  wrong.  This  attack  was  clnWately  an- 
swered in  Dutch  by  H.  van  Quellenburgh  (  Vindtcia  Bata- 
rictr,  Amst,  1684),  but  made  more  noise  because  Air.auld 
drew  from  it  some  material  unfavourable  to  Protestantism 
for  hia  Arolciie  /'<"<''  It*  Cat/nJiqum  (1661 ),  and  so  brought 
on  the  traveller  a  ferocious  onslaught  in  Jurieus  Eiyiit  de 
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M.  Arnatdd  (1684).  Tavernier  made  no  reply  to  Jnrieu; 
he  was  in  fact  engaged  in  weightier  matters,  for  in  1684 
he  travelled  to  Berlin  at  the  invitation  of  the  Great  Elector, 
who  commissioned  him  to  organize  an  Eastern  trading  com- 
pany,—a  project  never  realized.  The  closing  years  of  Ta- 
vernier'* life  are  obscure  ;  the  time  was  not  favourable  for 
a  Protestant,  and  it  has  even  been  supposed  that  he  passed 
some  time  in  the  Bastille.  What  is  certain  is  that  he  left 
Paris  for  Switzerland  in  1687,  that  in  1689  he  passed 
through  Copenhagen  on  his  way  to  Persia  through  Mus- 
covy, and  that  in  the  same  year  he  died  at  Moscow.  It 
appears  that  he  had  still  business  relations  in  the  East,  ami 
that  the  neglect  of  these  by  his  nephew,  to  whom  they  were 
intrusted,  had  determined  the  indefatigable  old  man  to  a 
fresh  journey. 

Tavernier'i  travels,  though  often  reprinted  and  translated,  have 
two  defect*  .  the  author  uwi  other  men1*  material  without  dii- 
tinguithing  it  from  hit  own  observation*;  and  I  ho  narrative  is  tntirh 
confuted  by  hit  plan  of  ofteu  deserting  the  chronological  order  srnl 
giving  instead  note*  from  various  journeys  about  certain  rout™. 
The  latter  defect,  it  is  tree,  while  it  embarrasses  the  biographer,  is 
hardly  a  blemish  in  view  of  tho  object  of  the  writer,  who  sought 
mainly  to  furnish  a  guide  to  other  merchants.  A  careful  attein|  t 
to  disentangle  the  thread  of  a  life  still  in  many  parte  obscure  )u< 
boen  made  by  Charles  Jorct,  Jean  Baptist*  Tanrmtr  tCupri*  ettt 
Document*  Aourentur,  8vo,  Paris,  ]B£0,  where  the  literature  of  the 
subject  is  fully  given. 

TAVIRA,  a  seaport  of  Portugal,  in  the  province  of 
Algarves,  at  the  mouth  of  the  Seca,  21  miles  east- north -east 
of  Faro.  It  is  regularly  built,  and  has  an  alcazar,  used  at 
an  official  residence,  besides  other  public  buildings,  h 
has  sardine  and  tunny  fisheries,  and  carries  on  a  consider- 
able coasting  trade.  Excellent  fruit  is  grown  in  the 
neighbourhood.    The  population  in  1878  was  11,459. 

TAVISTOCK,  a  town  of  Devonshire,  England,  is  finely 
situated  in  the  valley  of  the  Tavy,  on  the  western  border 
of  Dartmoor,  and  on  the  South  Devon  Railway,  15  miles 
north  of  Plymouth,  14  south-east  of  Launceston,  and  213 
west  south  west  of  London.  The  town  baa  been  greatly 
improved  since  1845,  chiefly  at  the  expense  of  the  duke 
of  Bedford,  by  the  construction  of  a  system  of  sewage  and 
the  erection  of  many  new  dwellings  suitable  for  tbe  work- 
ing classes  There  are  some  remains  (including  a  portion 
in  the  square,  now  used  as  a  public  library  established  in 
1799)  of  the  magnificent  abbey  of  Sts  Mary  and  Rumon, 
first  founded  in  961  by  Orgar,  earl  of  Devon.  After  de- 
struction by  the  Dnnes  in  997  it  was  restored,  and  among  its 
famous  abbots  were  Lyfir.g,  friend  of  Canute,  and  Aldred, 
who  crowned  Harold  II.  and  William,  and  died  archbishop 
of  V'ork.  The  abbey  church  was  rebuilt  in  1285,  and  the 
greater  part  of  the  abbey  in  1457-58.  The  church  of  St 
Euslachius  possesses  a  lofty  tower  supported  on  four  open 
arches.  Among  the  principal  public  buildings  are  tbe  guild- 
hall (1848>,  the  corn  market  (1838),  the  market  buildings 
(18*i8),  and  the  new  hall  for  concerts  and  public  entertain- 
ments. Near  the  town  is  Kelly  College,  opened  in  1877, 
founded  by  Admiral  Benedictus  Marwood  Kelly,  with  a 
preference  for  the  founder's  kin.  Mines  of  copper,  man- 
ganese, lead,  silver,  and  tin  aro  in  the  neighbourhood,  and 
the  town  possesses  a  considerable  trade  in  cattle  and  corn, 
as  well  as  a  brewery.  The  population  of  the  township  in 
1881  was  6914.  The  parliamentary  borough  (area  1 1,450 
acres),  which  had  a  population  in  1871  of  7725  and  in 
1881  of  6879,  waa  merged  in  the  county  in  1885.^  _ 

The  town  owes  its  origin  to  the  foundation  of  the  abbey  in  061. 
From  Henry  I.  the  abbots  obtained  the  entire  jurisdiction  of  the 
hundred  of  Tavistock,  with  a  weekly  market  A  school  for  Saxon 
literature  wss  established  by  the  monks,  which  "flourished  till  the 
Reformation.  The  Royalists  were  quartered  at  Tavistock  after 
the  defeat  of  the  Parliamentarians  on  Bradock  Down  in  1643,  ami 
Charles  I.  visited  it  on  his  way  to  Cornwall.  It  returned  members 
to  parliament  from  the  time  of  Edward  I.  till  1885,  among  its 
representatives  having  heen  John  Pvm,  the  great  opposer  o?  th« 
policy  of  Charles  L,  and  William.  Lord  Russell,  beheaded  in  tbo 
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reiirh  of  Charles  II.  Among  the  famous  natives  of  Tavistock  are   derived  directly  from  the  conceptlorf  of  MTereignty.  It 
Sir  John  Glanville,  judge  under  J.mes  I.,  William  Brown.  *' 
author  of  Britannia's  Pastorals,  and  Sir  Francis  Drake, 
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wWaf statue  by  Boehm  was  preeented  to  the  town  by  the 
of  Bedford  in  1883. 

TAVOY,  a  British  district  in  the 
of  Burmah,  lying  between  13°  15'  and  15'  11'  N.  lat  and 
between  97°  48*  and  98°  44'  E.  long.  It  has  an  area  of 
7200  square  miles,  and  is  bounded  on  the  N.  by  Atnhorst 
district,  E.  by  the  Yoma  Mountains,  S.  by  Mergui 
district,  and  W.  by  the  Bay  of  Bengal.  The  district  is 
enclosed  by  mountains  on  three  sides,  vix,,  the  main  chain 
of  the  Yomaa  on  the  east,  rising  in  places  to  5000  feet, 
which,  with  its  densely  wooded  spurs,  forms  an  almost 
impassable  barrier  between  British  and  Siamese  territory  ; 
the  Nwahlabo  in  the  centre,  which  takes  its  name  from  its 
loftiest  peak  (5000  feet) ;  and  a  third  raugo,  under  the 
name  of  Thinmaw,  between  the  Nwahlabo  and  the  sea- 
coast.  The  chief  rivers  are  the  Tenasserim  and  Tavoy,  the 
former  being  formed  by  the  junction  of  two  streams  which 
unite  near  Met-ta;  for  the  greater  part  of  its  coureeit  is 
dangerous  to  navigation.  The  Tavoy  is  navigable  for  vessels 
of  any  burden.  It  is  interspersed  with  many  islands,  and 
with  its  numerous  smaller  tributaries  afford*  easy  and  rapid 
communication  over  the  country.  The  climate  U  on  the 
whole  pleasant  The  rainfall  average-  about  190  inches 
a  year. 

The  census  of  1881  returned  the  population  of  Tavoy  at  84,988 
(males  41,785,  females  43,203),  of  whom  82,187  were  Buddhists,  823 
were  Moharonidlans,  and  1388  were  Christians.  The  headquarters 
and  capital  is  Tavoy  town,  which  is  situated  on  tho  left  bank  of 
the  river  of  the  same  patue,  and  contained  a  population  of  13,372 
in  1881.  Of  the  total  area,  only  83,740  acre*  are  (1885-86)  culti- 
vated. Rico  is  the  principal  product ;  the  betel-nut  is  ext*n»ively 
grown  for  home  consumption  ;  and  the  distritt  Is  particularly  rich 
in  fruit  trees.  With  its  only  port  difficult  of  access,  and  with  no 
means  of  internal  communication,  tie  trade  of  Tavoy  district  has 
always  lx.cn  small  und  almost  entirely  confined  to  Siaiu  and  the 
8traits  Settlements.  The  principal  imports  are  piece  goods  and 
other  cotton  manufactures,  raw  silk,  tea,  crockery,  wines  and 
spirits,  metals,  and  provisions  The  chief  manufactures  are  salt 
and  earthen  pots.  The  gross  revoune  of  the  district  in  1885-86  was 
£20,235,  of  nhirh  tho  land  contributed  £12,663.  Tavoy  was  handed 
over  to  the  British  at  tho  end  of  the  Erst  Burmese  war  in  1824. 
A  revolt  broke  out  in  1829,  headed  by  Moong  Da,  the  former 
governor,  which  was  at  once  quelled,  and  _  since  than  the  district 
has  remained  in  undisturbed 

TAWING.    Sec  Leati 

TAXATION,  With  regard  to  taxes  in  general  Adam 
Smith  lays  down  four  maxims  which  have  teen  briefly 
described  as  the  maxims  of  equality,  certainty,  convenience, 
and  economy.  The  treatment  of  the  general  principles  of 
taxation  by  subsequent  writers  consists  in  the  main  of  the 
development  and  criticism  of  these  celebrated  canons, 
jr.  Equality  of  Taxation. — The  subjoined  passage  from 
Adam  Smith  contains  the  germs  of  several  distinct  theories 
of  what  constitutes  just  or  equal  taxation: — 

"The  subjects  of  every  state  ought  to  contribute  toward*  the 
support  of  its  government  as  nearly  as  lowiblo  in  proportion  to 
their  respective  abilities,  that  u,  in  proportion  to  the  revenue  which 
they  respectively  enjoy  under  the  protection  of  the  state.  Tho 
expense  of  government  tc  the  individuals  of  a  great  nation  is  like 
the  expense  of  management  to  the  joint  tenants  of  a  great  estate, 
who  are  all  obliged  to  contribute  in  proportion  to  their  respective 
interests  in  the  estate.  In  tho  observation  or  neglect  of  this 
maxim  consists  what  is  called  the  equalitv  or  inequality  of  taxation. 
Kvery  tax,  it  must  be  observed  once  for  all,  which  fall*  Busily 
npoti  one  only  of  the  three  sorts  of  revenue  above-mentioned  [viz., 
rent,  wages,  profits]  is  necessarily  unequal  in  so  far  as  it  does  not 
alfcct  the  other  two.  In  the  following  examination  of  different 
taxes  I  shall  seldom  take  much  further  notice  of  this  sort  of 
inequality,  bnt  (hall  in  most  caws  confine  my  observation*  to  that 
inequality  which  is  occasioned  by  a  particular  tax  falling  unequally 
upon  that  particular  sort  of  private  revenue  which  is  affected  by  it 

The  first  sentence  implies  (a)  that  every  Government  has 
the  right  to  exact  contributions  for  its  support  from  all  its 
According  to  this  view,  the  right  of 


was  the  determination  to  insist  on  this  principle  which 
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led  to  the  retention  of  the  3d.  per  lb  duty  on  tea, 
"  figment  of  a  tax,  that  pepperccrn  rent,"  which  lost  the 
British  their  American  colonies.  Tho  Americans  opposed  to 
this  absolute  doctrine  the  maxim  that  taxation  ought  to  be 
coincident  with  represmtat ion,— that  only  those  who  shared 
in  the  powers  should  have  the  burdens  of  government  If 
the  latter  opinion  is  strictly  construed  it  would  follow  that 
all  taxes  on  articles  of  universal  consumption  are  unjust 
except  in  a  country  where  all  who  have  the  natural  have 
also  the  legal  capacity  of  voting.  The  doctrine  of  sove- 
reignty as  the  basis  of  taxation,  pushed  to  its  logical 
extreme,  results  in  the  maxim  that  a  Government  should 
impose  such  taxes  as  are  "  most  easily  assessed  and 
collected,  aud  are  at  tho  same  time  most  conducive  to 
the  public  interests"  (M'Cnlloch).  Just  as  a  general  look* 
to  the  efficiency  of  his  army  as  a  whole,  and  is  prepared 
to  sacrifice  any  portion  if  necessary,  so,  it  may  be  said, 
tho  state  should  not  regard  the  particular  interests  of 
individuals,  but  should  rather  consider  the  nation  as  an 
organism,  or,  to  adopt  older  phraseology,  a  leviathan.  So 
far  as  the  political  existence  of  a  state  is  concerned,  this 
view  seems  to  meet  with  general  acquiescence  even  in 
modern  times,  when  patriotism  is  often  classed  amongst 
the  doubtful  virtues,  bnt  no  ideal  of  a  perfect  state  baa 
yet  met  with  such  acceptance  in  any  nation  as  to  render 
popular  a  complete  neglect  of  private  interests. 

Accordingly,  a  second  basis  of  taxation  (6)  is  fonnd  in 
the  expansion  of  the  term  "abilities"  used  by  Adam 
Smith,  which  leads  to  the  position  that  taxes  ought  to  be 
levied  so  as  to  involve  eqwility  of  sacrifice  on  the  part  of 
tho  contributors.  This  is  the  ideal  of  taxation  which  was 
advocated  by  Mill  and  Fawcett.  "  Equality  of  taxation 
as  a  maxim  of  politics,"  says  the  former,  "  means  equality 
of  sacrifice.  It  means  tho  apportioning  the  contribution 
of  each  person  towards  the  expenses  of  government,  so 
that  he  shall  feel  neither  more  nor  less  inconvenience  from 
his  share  of  the  payment  than  every  other  pereon  experi- 
ences from  his."  It  is  admitted  that  thb  standard  cannot 
be  completely  realized,  but  it  is  thought  to  furnish  a 
proper  foundation  of  remission  in  some  cases  and  of  pro- 
portional increase  of  taxation  in  others.  It  ia  generally 
on  this  ground  that  it  is  proposed  to  leave  incomes  below 
a  certain  amount  untaxed,— a  plan  which,  so  far  as  direct 
taxes  are  concerned,  has  been  adopted  in  the  United 
Kingdom.  It  is  clear,  however,  that  any  taxes  on  com- 
modities in  general  use  must  infringe  this  canon,  whilst 
the  distinction  between  "  necessaries  "  and  "  luxuries,"  as 
Adam  Smith  minted  out,  is  difficult  to  draw  in  com- 
I  mnnities  advancing  in  civilization;  and  certainly  a  con- 
I  8idcrable  portion  of  the  taxes  on  stimulants  is,  as  a 
matter  of  fact,  derived  from  persons  whose  incomes  are 
below  what  is  generally  considered  a  reasonable  minimum 
for  the  standard  of  comfort,  and  such  persons  would  prob- 
ably consider  enforced  abstinence  a  greater  sacrifice  than 
the  payment  of  a  direct  tax.  It  is  also  principally  on 
the  ground  of  equality  of  sacrifice  that  the  proposal  for 
graduated  or  progressive  taxation  rests.  It  is  argued  that 
a  person  with  £10,000  a  year  can  pay  10  per  cent,  (foi 
example)  as  easily  as  a  person  with  £1000  can  pay  5  per 
cent  It  is  to  bo  observed  that  the  principle  of  equality 
of  sacrifice  regards  the  payment  of  taxes  as  duty  imposed 
on  the  subjects  of  a  state  independently  of  the  advantages 
I  they  may  derive  individually  from  the  expenditure  of  the 
amount  levied.  , 

A  third  basis  of  taxation,  however,  is  found  in  the 
principle  (c)  that  taxes  ought  to  be  considered  as ^payment 
for  valuable  services  rendered  by  the  state  to  indiviaualc, 
to  be  the  position  Adam  Smith  hao  in  vie\* 
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in  introducing  the  Clause  "under  the  protection  of  the 
etate,".and  in  comparing  the  individuals  of  a  great  nation 
to  the  joint  tenants  of  a  great  estate.  It  is  easy  to  show, 
as  Mill  does,  that,  if  protection  is  taken  in  its  narrowest 
signification,  as  a  matter  of  fact  the  poor  need  more 
protection  than  the  rich,  but  the  argument  becomes  more 
plausible,  and  more  consonant  with  the  general  teaching 
of  Mill,  if  stress  is  laid  on  the  protection  and  assistance 
afforded  by  the  state  in  the  process  of  acquisition  of  indi- 
vidual fortunes — a  view  of  taxation  sometimes  called  the 
tocial  dividend  theory  (cf.  Walker,  Helfericb).  It  is  really 
on  this  ground  that  Mill  proposes  that  the  "unearned 
increment "  from  land  should  be  taken  by  the  state,  and, 
as  has  oftan  been  pointed  out,  "unearned  increments" 
are  by  no  means  confined  to  land.  Without  much  exag- 
geration .the  state  may  be  regarded  as  a  partner  in  all 
industrial  undertakings,  and  is  therefore  entitled  to  a 
share  in  the  proceeds.  '  In  a  somewhat  similar  manner, 
poor  rates,  education  rates,  &c,  have  been  regarded  as  of 
the  naturo  of  insurance  paid  by  the  rich  against  the  care- 
lessness of  the  poor.  The  principle  under  consideration 
has  been  generally  applied  in  cases  in  which  the  service 
rendered  by  the  state  and  the  benefit  accruing  to  indi- 
viduals are  easily  discovered  and  estimated,  especially  in 
connexion  with  local  taxation. 

The  object  of  taxation  is  in  general  to  provide  the  state 
with  an  adequate  revenue,  but  in  all  cases  the  indirect 
effects  are  important,  and  sometimes  provision  of  revenuo 
is  considered  of  secondary  importance.  Accordingly  it  has 
been  maintained  (J)  that  the  state  ought  to  uss  its  powers 
of  taxation  for  the  promotion  of  various  *ocial  ends.  Adam 
Smith  remarks  that  "it  has  for  some  time  past  been  the 
policy  of  Great  Britain  to  discourage  the  consumption  of 
spirituous  liquors,  on  account  of  their  supposed  tendency 
to  ruin  the  health  and  corrupt  the  morals  of  the  common 
people,"  and  in  our  own  times  the  falling  off  in  the  revenue 
from  alcoholic  drinks  often  furnishes  a  subject  for  apparent 
congratulation  in  "budget"  speeches.  German  writers  with 
socialistic  tendencies  (e.g.,  Wagner)  have  emphasized  this 
social  point  of  taxation  ;  and  Mill,  although  disapproving 
of  graduated  taxation  of  income,  advocated. the  imposition 
of  extremely  heavy  succession  duties,  with  the  object  of 
promoting  a  better  'distribution  of  national  wealth  and 
compelling  individuals  to  rely  on  themselves.  Many 
riationa  again  have  imposed  duties  on.  imports  with  the 
view  of  protecting  and  encouraging  home  industries,  and 
most  of  the  import  duties  levied  in  England  before  the 
great  reforms  of  Peel  were  of  this  nature.  Accordingly, 
both  theoretically  and  .practicrily,  the  promotion  of  social 
or  moral  ends  may  be  considered  as  a  fourth  basis  of  taxa- 
tion. It  is  worth  noticing  that  in  early  times  the  fines 
received  in  the  courts  of  justice  were  an  important  source 
of  revenue. 

Whatever  basis  of  taxation  be  adopted,  the  elementary 
principle  of  justice  noticed  in  the  conclusion  of  A.  Smith's 
first  canon  must  be  considered.  If  it  is  just  to  tax  A,  it 
is  just  to  tax  B  under  precisely  similar  circumstances. 
Thus  stated,  the  principle  seems  almost  formal,  but  for 
practical  purposes  small  differences  in  circumstances  may 
be  neglected,  and  it  is  clear  that  in  any  great  nation  the 
taxpayers  may  be  arranged  in  a  limited  number  of  groups, 
within  each  of  which  the  constituent  individuals  may  be 
regarded  as  similarly  situated.  A  tax  on  rent,  or  wages, 
or  profits  would  be  obviously  unequal  if  those  in  one  place 
or  employment  were  taxed  while  those  in  another  were 
left  free.  The  practical  difficulty  is  to'discover  what  cases 
may  fairly  be  regarded  as  similar,  especially  if  equality  of 
sacrifice  be  taken  as  the  ideal. 

As  a  matter  of  fact,  in  every  civilized  community  a 
complex  system  of  taxation  is  adopted,  the  different  parts 


of  which  rest  in  different  degrees  tipon  the  various  prin- 
ciples just  noticed.  Some  taxes  are  justified  on  the 
grounds  of  their  convenience  to  the  sovereign  power,  and 
others  are  increased  or  diminished  in  certain  cases  in 
accordance  with  the  principle  of  equality  of  sacrifice; 
some  are  regarded  as  payments  for  services  rendered  by 
the  state,  others  partake  of  the  nature  of  sumptuary 
regulations  or  are  approved  on  various  social  or  moral 
grounds ;  and  sometimes  the  imposition  of  one  productive 
tax  involves,  on  the  ground  of  simple  equality,  the  adop- 
tion of  similar  taxes  which  are  hardly  worth  collecting. 

The  remaining  canons  of  Adam  Smith  are  partly,  like  the  C<r 
first,  ethical  in  character  partly  purely  economic.  Of  the1*15! 
second — the  canon  of  certainty — Adam  Smith  remarks  :— 
14  The  time .  of  payment,  the  manner  of  payment,  the 
quantity  to  be  paid,  ought  all  to  be  clear  and  plain  to  the 
contributor  and  to  every  other  person  [on  the  ground  of 
the  otherwise  arbitrary  powers  which  are  given  to  the  tax- 
gatherer]  ....  The  certainty  of  what  each  indi\sdual 
ought  to  jtay  is  in  taxation  a  matter  of  so  great  importance 
that  a  very  considerable  degree  of  inequality,  it  appears, 
I  believe,  from  the  experience  of  all  nations,  is  not  near 
so  great  an  evil  as  a  very  small  degree  of  uncertainty." 
Perhaps  the  best  example  of  the  infringement  of  this  canoa 
i3  furnished  by  the  taxes  levied  from  the  miserable  pro- 
vincials by  their  Roman  governors. 

The  third  rule — the  canon  of  convenience — which  enjoins  C  r 
that  "every  tax  ought  to  be  levied  at  the  time  or  in  iks"'< 
manner  to  which  it  is  most  likely  to  be  convenient  for 
the  contributor  to  pay  it,"  may  be  justified,  not  merely 
on  general  grounds  of  good  government,  but  also  on  t!.c 
special  economic  ground  of  the  increase  in  the  products  e- 
ncsa  of  taxes  which  satisfy  the  condition.  It  has  beet, 
found  possible  to  raise  a  considerable  revenue  by  taxc*  en 
commodities,  the  payments  of  which  by  the  consumers  art 
made  in  insensible  portions,  when  it  would  have  been  im- 
possible to  collect  tho  same  amount  by  direct  taxation  at 
comparatively  long  intervals  Taxation  is  in  this  resptct 
like  bleeding. 

The  fourth  rule — the  canon  of  economy— states  ns  iUE-m 
general  principle  that  "every  tax  ought  to  bo  so  contrived 
as  both  to  take  out  and  to  keep  out  of  the  pockets  of  tlio 
people  as  little  as  possible  over  and  above  what  it  brings 
into  the  public  treasury  of  the  state.''  Taxes  may,  accord- 
ing to  Adam  Smith,  break  this  rule  by  requiring  a  large 
number  of  officials  for  their  collection,  by  restraint  of 
trade  and  production,  by  encouraging  smuggling,  and  by 
causing  unnecessary  vexation;  "and,  though  vexation  is, 
not,  strictly  speaking,  expense,  it  is  certainly  equivalent 
to  the  expense  at  which  every  man  would  be  willing  to 
redeem  himself  from  it."  On  smuggling  Adam  Smith 
elsewhere  remarks  that  "to  pretend  to  have  any  scruple 
about  buying  smuggled  goods  would  in  most  countries  be 
regarded  as  one  of  thoso  pedantic  pieces  of  hypocrisy  which 
serve  only  to  expose  the  person  who  affects  to  practice 
them  to  the  suspicion  of  being  a  greater  knave  than  his 
neighbours."  It  may  be  observed  that  in  practical  politics 
it  is  generally  taken  for  granted  that  a  tax  which  can  be 
evaded  will  be  evaded,  and  indirect  methods  of  taxation 
are  to  a  great  extent  devices  by  which  possibilities  of 
evasion  are  restricted. 

To  these  general  rules  of  taxation  explicitly  given  by  Oil 
Adam  Smith,  the  following  may  be  added,  most  of  which 
are  implied  in  different  passages  of  his  treatment  of  taxa-  •  * 
tion,  but  have  been  expounded  and  emphasized  by  subse- 
quent writers.  A  convenient  summary  is  given  by  Hel- 
fericb in  Schonberg's  Handbuch  der  PolitiKh**  Oekonomie 
(vol.  ii.  p.  138).  (a)  A  given  amount  of  revenue  is.  as  a 
rule,  both  from  the  point  of  view  of  the  Government  and 
its  subject*,  more  conveniently  raised  from  a  email  number 
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of  very  productive  taxes  than  from  a  larger  number  with 
Mtialkr  returns  per  unit  This  was  one  of  tho  principal 
financial  reforms  advocated  by  Adam  Smith  with  reference 
to  the  customs  duties,  and  has  been  carried  out  in  the 
United  Kingdom  by  Sir  Robert  J'eel  and  his  successors. 
The  inextricable  confusion  of  the  customs  duties  levied 
before  these  reforms  were  effected  can  only  bo  realized  by 
those  who  study  the  details  of  the  Hstory  of  taxation.  A 
similar  process  of  simplification  has  been  partially  applied 
to  tin:  direct  taxes,  but  in  many  cases  (especially  in  local 
taxation)  the  rule  is  more  honoured  in  the  breach  than  in 
the  observance.  (6)  A  good  system  of  taxation  ought  to 
provide  for  a  self  acting  increase  in  the  rcvonuo  in  propor- 
tion as  the  population  and.  the  consequent  demands  for 
governmental  expenditure  increase.  It  has  been  found  by 
experience  that  an  old  tax  causes  less  inconvenience  than 
a  new  tax  of  smaller  amount,  a  fact  which  is  so  striking  in 
some  cases  as  to  ha\e  given  rise  to  the  saying  that  an  old 
tax  is  no  tax.  (c)  Those  taxes  are  best  which  yield  a 
steady  and  calculable  return,  instead  of  a  return  fluctuat- 
ing in  character  and  difficult  to  estimate.  (</)  Those  taxes 
are  beat  which  in  case  of  need  can  be  most  conveniently 
increased  in  amount.  It  is  this  characteristic  of  the 
income  tax  which  renders  it  so  popular  with  chancellors 
of  the  exchequer,  and  it  was  partly  on  this  ground  that 
Mr  Gladstone  substituted  a  tax  on  beer  for  the  tax  on 
malt,  (e)  Regard  must  always  bo  paid  to  the  real  inci- 
dence of  taxation,  and  care  taken  that  the  real  burden  of 
the  tax  falls  on  those  aimed  at  by  the  legislature.  No 
part  of  the  theory  or  practice  of  taxation  has  given  rise  to 
so  much  controversy  as  the  incidence  of  particular  taxes,  a 
subject  indeed  of  so  much  difficulty  and  importance  as  to 
occupy  the  greater  portion  of  the  treatment  by  systematic 
writers. 

Incidence  of  Taxation. — Taxes  aro  generally  divided 
into  dirtct  and  indirect.  A  direct  tax  is  defined  by  Mill 
as  one  "demanded  from  the  very  persons  who  it  is  in- 
tended or  desired  should  pay  it."  Others  (e.g.,  M'Culloch) 
dtfine  it  as  a  tax  taken  directly  from  income  or  capital. 
In  the  former  definition  non-transferable  taxes  on  expendi- 
ture would  be  included  (e.g.,  a  tax  on  livery  servants),  but 
ncrt  in  the  latter.  Mill's  definition  has  been  generally 
adopted  (e.g.,  by  Wagner,  in  tho  German  Ifamlhuch, 
voL  ii.  p.  152);  but  in  any  case  the  most  important  direct 
taxes  practically  aro  those  levied  on  income  or  capital 
directly,  and  the  most  important  indirect  the  customs  and 
excise  duties.  In  examining  the  incidence  of  taxation  tho 
order  of  arrangement  adopted  by  Adam  Smith  seems  best. 
He  discusses  separately  taxes  on  the  three  great  species 
of  income, — rent,  profits,  and  wages  (appending  to  the 
articles  on  the  first  two  an  examination  of  taxes  upon  the 
capital  value  of  land,  houses,  and  stock),  and  taxos  intended 
to  fall  indifferently  upon  every  species  of  revenue,  viz., 
capitation  taxes  and  taxes  upon  consumable  commodities. 

Taxes  on  Rent. — What  is  commonly  known  as  rent 
consists  in  general  of  two  parts,  which  may  be  termed 
economic  rent  and  profit  rent.  Economic  rent  arises  fronj 
the  superiority  of  advantage  of  any  source  in  tho  produc- 
tion of  a  certain  amount  of  utility  over  the  least  productive 
source  which  the  conditions  of  demand  and  supply  (includ- 
ing transmission  to  market)  render  it  possible  to  employ. 
Thus,  in  tho  production  of  food,  some  lands  have  an 
advantage  in  fertility  or  situation ;  again,  in  furnishing 
amenities  of  accommodation  or  facilities  for  business,  Borne 
houses  have  from  their  situation  a  similar  advantage  ;  and 
again,  different  processes  in  tho  arts  and  manufactures  are 
superior  to  others  (giving  rise  to  patents).  In  all  these 
cues  where  the  amount  of  the 'superior  sources  is  limited 
(naturally  or  artificially),  and  recourse  muBt  be  made  to 
sources  of  supply,  economic  rem  is  paid  for  the 


superior  advantage  Any  tax  imposed  on  this  species  of 
revenue  falls  on  the  owner.  If  levied  in  tho  first  instance 
from  the  lessco,  he  will  pay  so  much  less  rent,  and  any  new 
taxes  imposed  during  the  currency  of  leases  ought,  if 
intended  to  fall  on  the  owner,  to  be  taken  directly  from 
him.  It  may  be  assumed 'that  every  owner  of  a  superior 
sourco  has  exacted  the  highest  juice  obtainable  for  its  use, 
bo  that  he  cannot  transfer  the  tax  to  tho  tenant,  nor 
through  the  tenant  to  the  cousuiner.  If,  for  example,  a 
tax  in  imposed  oil  the  economic  rent  of  agricultural  land, 
the  landlord  cannot  exact  it  from  the  tenant  (for  if  tho 
tenant  could  afford  more  rent,  why  under  competition  was 
he  not  forced  to  do  bo  before  f)  nor  from  the  consumer  of 
the  produce,  for  tho  prico  is  obviously  determined  inde- 
pendently of  rent.  Similarly  a  tax  ou  the  ground  rent  of 
houses,  if  it  be  assumed  that  the  land  is  useless  for  other 
purposes,  must  fall  on  the  owners ;  although  a  certain 
portion  will  bo  transferred  to  the  occupier  if  the  landlord 
could  use  it  otherwise  and  escape  the  tax  (<•/.  Mill,  bk.  v. 
ch.  iii.  §G).  Taxes  on  economic  rent  of  various  kinds,  to 
heavy  as  to  absorb  the  whole  amount,  have  been  advocated 
by  some  theorists  on  grounds  noticed  under  Adam  Smith's 
first  canon.  It  is  said  they  would  impo.se  no  burden  on 
tho  state  as  a  whole,  that  they  would  not  affect  production 
or  accumulation,  and  even  that  the  substitution  of  the 
state  for  private  owners — who  are  simply  «<iii  consume  rr. 
/ruga — would  really  increase  the  wealth  and  power  of 
the  nation  by  compelling  thc«c  unproductive  consumers 
to  work,  and  by  lightening  the  pressure  of  taxation  on 
industry.  It  is,  however,  obvious  that  the  confiscation  of 
rent  would,  seeing  that  land  has  for  generations  been  in 
the  circle  of  cxcbangealilo  commodities  strike  at  the  roots 
of  the  institution  of  private  property.  Apart  from  this 
general  objection,  there  would  in  tho  case  of  agricultural 
land  bo  great  difficulty  in  separating  economic  from  proiit 
rent,  and  any  exceptional  tax  on  the  latter  would  obviously 
tend  to  check  agricultural  improvements. 

Taxes  on  Profits.— Profits,  as  commonly  used,  is  a  term  T  ies 
embracing  three  elements  which,  from  an  economic  and  l'rclltj 
financial  point  of  view,  aro  quite  distinct  in  character,  viz., 
interest  (pure  and  simple),  insurance  against  risk,  and 
earnings  of  management.  The  interest  on  capital  in  any 
industrial  area,  lent  on  tho  same  security,  tends  to  equality. 
If,  then,  a  tax  is  imposed  on  interest  in  every  form,  the 
incidence  in  the  first  place  will  bo  on  the  owners  of  cap- 
ital. But  two  indirect  consequences  will  follow.  (1)  As 
Adam  Smith  remarks,  "  the  proprietor  of  stock  is  properly 
a  citizen  of  tho  world,  and  is  not  necessarily  attached 
to  any  particular  country.  He  would  be  apt  to  abandon 
the  country  in  which  he  was  exposed  to  a  vexatious 
inquisition  in  order  to  bo  assessed  to  a  burdensonio  tax, 
and  would  remove  his  stock  to  some  other  country,  where 
he  could  either  carry  on  his  business  or  enjoy  his  fortune 
more  at  his  ease."  In  this  case  the  ultimate  result  would 
be  that  the  country  in  which  the  tax  was  imposed  would 
possess  less  capital,  and  thus  would  yield  a  higher  rate  of 
interest  sufficient  to  counterbalance  the  burdeu  of  the  tax. 
(2)  The  tax  would  tend  to  check  tho  accumulation  of 
capital  within  the  country,  so  far  as  the  interest  received 
is  a  cause  of  accumulation,  with  the  same  ultimate  result 
as  in  the  former  case.  It  must,  however,  bo  observed 
that  the  rate  of  interest  is  only  one  of  the  causes  affecting 
the  accumulation  of  capital. 

A  tax  on  somo  particular  form  of  interest  (security  etill 
being  supposed  perfect),  for  example  on  mortgages  on  land, 
would  obviously  fall  on  the  borrowers.  In  the  eamo  way 
a  tax  on  that  part  of  tho  profit  rent  of  houses  which  is 
interest  on  capital  tends  to  fall  on  the  occupier.  In  gene 
ral,  however,  the  security  is  more  or  less  imperfect*  and 
the  insurance  against  risk  is  allowed  for  in  the  rnto  of 
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interest  charged  on  borrowed  capital  Thus  a  tax  which 
took  equal  percentages  from  all  species  of  interest  would 
be  in  part  a  tax  on  insurance  against  risk,  and  the 
tendency  must  be  for  such  a  tax  to  fall  on  tho  borrowers 
of  capital.  Suppose  at  any  time  a  perfect  security  yields 
3  per  cent,  and  one  with  greater  risk  6  per  cent,  then  3 
per  cent,  represents  the  estimated  value  of  the  insurance 
against  rislc  A  tax  which  reduces  the  net  yield  on  the 
first  to  2  per  cent  would  reduce  the  net  yield  on  the 
latter  to  4  per  cent  In  order,  then,  for  the  insurance 
against  risk  to  remain  the  same,  the  rate  yielded  by  the 
latter  mast  rise  from  6  to  7J  per  cent  It  follows,  then, 
that  a  tax  levied  on  all  forms  of  interest  (no  allowance 
being  made  for  risk)  would  tend  to  check  investment  in 
proportion  as  risk  was  involved,  and  would  thus  check 
industrial  enterprise.  This  result  would  follow  even 
although  the  rate  of  interest  on  perfect  security,  owing  to 
the  causes  mentioned  above,  were  raised  in  proportion  to 
the  tax. 

A  tax  on  thtt  part  of  profits  known  as  earnings  of 
management  would,  if  imposed  generally,  fall  in  the  first 
instance  on  the  enireprauur*  or  employers  of  capital,  and 
with  similar  indirect  consequences  to  those  juBt  noticed 
in  regard  to  interest  Capital  would  tend  to  flow  abroad, 
and  accumulation  would  be  checked,  since  in  general  the 
employers  of  capital  are  also  to  a  large  extent  the  owners. 
So  far  as  profits,  in  this  sense,  are  of  the  naturo  of  rent  (a 
view  recently  adtocatcd  as  regards  all  profits  by  Prof. 
Walker),  a  tax  on  profits  would  bo  analogous  to  a  tax  on 
rent.  If  the  differences  in  the  net  advantages  ofc  different 
methods  of  employing  capital  are  supposed  to  remain 
constant  (according  to  Prof.  Marshall's  view  of  earnings  of 
management),  a  proportional  tax  on  profits  must  be  in 
part  transferred  to  the  consumers  of  the  articles  produced, 
in  the  same  way  as  a  tax  on  interest  with  risk  was  shown 
to  fall  on  tho  borrower.  It  will  be  seen  from  this  general 
survey  that  tho  incidence  and  effects  of  a  tax  on  profits 
(taking  the  term  in  its  common  acceptation  without 
analysis)  are  extremely  difficult  to  determine,  and  the 
practical  difficulty  is  still  greater  than  the  theoretical. 
For,  as  M'Culloch  and  others  have  shown,  profits  are 
always  fluctuating  and  difficult  to  estimate.  So  great, 
for  example,  is  this  difficulty  felt  to  be  as  regards  farcers' 
profits  that  in  tho  income  tax  it  is  assumed  that  such 
profits  bear  a  certain  proportion  to  the  rent  paid  for  land 
on  a  purely  empirical  rule,  which  may  happen  to  hit  the 
mark  in  a  majority  of  cases,  but  is  much  more  likely  to  be 
unequal  and  Unjust  in  its  operation. 

A  tax  on  somo  particular  form  of  profits  (as  distinct 
from  a  general  tax  ou  profits)  will,  it  is  generally  said,  fall 
on  the  consumer  of  the  article  produced,  on  the  ground  of 
the  tendency  of  profits  to  equality.  This  view  will  be 
noticed  below  under  taxes  on  consumable  commodities. 
TuMoa  Taxt*  on  Capital. — In  early  English  history  taxes 
"l'-'  l-  upon  capital  of  a  very  simple  kind  played  an  important 
part.  A  grant,  for  example,  of  certain  fractional  parts  of 
movables,  commencing  with  tho  famous  Saladin  tithe  (on 
both  rent  and  movables  in  1188,  and  gradually  settling 
down  to  a  fifteenth  for  the  counties  and  a  tenth  for  the 
towns,  prevailed  for  more  than  three  centuries.  In  1334 
a  fifteenth  and  tenth  was  fixed  at  a  certain  sum  for  each 
township,  and  after  this  date  a  grant  of  one  or  moro 
"  fifteenths  and  tenths  "  meant  simply  a  grant  according 
to  the  scale  then  fixed  (Dowcll,  vol.  iii.  p.  75).  But  in 
our  own  times  taxes  on  capital  are  levied  principally  when 
property  changes  hands,  and  may  be  divided,  as  they  are 
by,  Adam  Smith,  according  as  they  are  levied  when  pro- 
perty passes  (a)  from  the  dead  to  tho  living,  (6)  from  the 
living  to  the  living, 
lit  is  obvious,  as  regards  incidence,  that  taxes  ot  the 
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first  class  (a)  are  tho  most  direct  of  all  taxes,  in  the  sense' 
that  they  cannot  be  transferred  to  other  persons  by  tho 
beneficiaries.  The  principal  difficulties  connected  with  the 
"death  duties,"  as  they  are  often  called,  arise  in  connexion 
with  the  canon  of  equality  of  taxation.  Opinion  is  still 
divided  on  the  proportions  which  ought  to  be  paid  by 
personal  and  real  estate  respectively,  as  well  as  on  the 
advisability  of  the  taxes  being  made  progressive  according 
to  the  value  of  the  property,  and  there  are  still  greater 
difficulties  in.  connexion  with  life  interests  in  settled  pro- 
perty. Mill  was  strongly  in  favour  of  making  the  death 
duties  very  heavy  and  also  graduated.  "  I  conceive,*'  he 
says  (Pol.  Econ.,  bk.  v.  ch.  il  §  3),  "  that  inheritances  and 
legacies  exceeding  a  certain  amount  are  highly  proper 
subjects  for  taxation,  and  that  the  revenue  from  theso 
should  be  made  as  great  as  it  can  be  made  without  giving 
rise  to  evasions  by  donation  during  life,  or  concealment 
of  property,  such  as  it  would  be  impossible  adequately  to 
check.  The  principle  of  graduation,  that  is,  of  levying 
a  larger  percentage  on  a  larger  sum,  though  its  applica- 
tion to  general  taxation  would  bo  in  my  opinion  objec- 
tionable, seems  to  me  both  just  and  expedient  as  applied 
to  legacy  and  inheritance  duties."  The  principal  objeo 
tions  urged  against  such  taxation  are,  that  a  stimulus 
would  be  given  to  personal  extravagance  and  a  check 
placed  on  accumulation,  and  that  in  consequence  indirect 
production  would  be  lessened,  partly  by  want  of  capital 
and  partly  by  the  check  placed  on  production  on  a 
large  scale.  As  regards  the  want  of  capital,  apart  from 
the  check  placed  on  saving,  there  would  be  a  tend- 
ency to  send  it  abroad.  A  heavy  tax  on  large  capitals 
at  home  will  place  a  premium  on  investments  abroad, 
in  which  evasion  would  be  easy.  Perhaps,  with  the 
present  rate  of  accumulation,  the  objection  may  be 
made  light  of,  as  it  is  by  Mill;  but  tho  second,  if 
less  obvious,  is  moro  important  All  our  great  staple 
manufactures  are  necessarily  conducted  on  a  large  scale, 
and  in  many  respects  also  large  agricultural  capitals  are 
most  productive.  In  manufactures,  as  a  rule,  the  larger 
the  scale  of  operations  the  more  extended  will  be  the 
division  of  labour  in  production,  and  the  greater  the 
facilities  for  ready  sale  in  foreign  markets.  Of  all  tho 
causes  which  contribute  to  our  commercial  prosperity, 
perhaps  the  most  important  is  tho  largo  scale  on  which 
our  operations  are  couducted.  We  are  able  to  employ 
machinery  where  the  foreigner,  working  on  a  smaller 
scale,  is  obliged  to  use  manual  labour.  There  can  be 
little  doubt  that  graduated  taxation,  even  on  tho  modi- 
fied form  proposed  by  Mill,  would  tend  to  check  produc- 
tion on  a  large  scale.  Indirectly  it  might  artificially  foxtci 
joint-stock  companies,  (b)  Taxes  on  the  transference  of 
property  from  the  living  to  the  living  cannot,  as  Adam 
Smith  points  out,  be  very  easily  taken  directly,  as  such 
transactions  for  the  most  part  actually  are  or  might  be 
secret.  This  has  led  to  the  invention  of  stamp  and  regis- 
tration duties.  The  penalty  of  invalidity  attaching  tc 
Unstamped  documents  of  various  kinds  has  proved  a  very 
effective  deterrent  to  evasion.  A  tax  on  sales  will  vary 
in  its  incidence  according  to  the  nature  of  the  commod'ty 
and  the  degree  of  competition  or  monopoly  (<•/.  II.  Sidg- 
wick's  Princijila  of  Pol.  Econ.,  bk.  it.  ch.  x.).  The  most 
important  caso  is  that  of  taxes  on  the  transfer  of  land. 
Theoretically  it  seems  that,  just  as  the  farmer  who  takes 
land  on  rent  offers  more  or  less  rent  according  to  tho 
burdens  imposed  on  the  land  by  rates,  dec,  so  tbo 
purchaser  of  land  will  consider  any  expenses  connected 
with  its  acquisition  as  part  of  tho  capital  value,  and  thus 
any  taxes  on  transfer  will  really  fall  on  the  sellers.  If, 
however,  the  taxes  are  impased  in  such  a  way  as  to  fall 
Lf.s  heavily  ou  laud  when  sold  in  laruer  than  in  small 
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qniotitiea,  it  is  clear  that  the  tendency  will  be  for  the 
differential  portion  of  the  tax  at  least  to  fall  on  ths 
purchaser  of  a  small  amount ;  and  practically  at  present 
this  feature  is  characteristic  of  the  English  system.  A 
tax  on  the  transfer  of  stocks  and  shares  is "  generally  held 
to  fall  on  the  seller,  as  in  case  of  repeal  he  would  obtain 
so  much  more ;  but  in  this  case  the  same  considerations 
spplj  as  in  the  case  of  interest  noticed  above.  A  curious 
example  of  legal  evasion  is  furnished  by  time-bargains ;  and 
the  imposition  of  the  tax  directly  on  the  contracts  of  sale, 
instead  of  as  at  present  on  the  actual  transfer,  has  been 
strongly  urged. 

.so  Taxes  on  Wages. — It  is  clear  that  the  treatment  of 
«•  taxes  on  wages  will  depend  on  the  general  view  taken  of 
the  determination  of  the  rate  of  wages.  Adam  Smith 
appears  to  by  undne  strass  on  the  price  of  provisions,  and 
to  think* that  in  most  cases  taxes  on  wages  must  fall  on 
the  employer  of  labour  (bk.  v.  ch.  ii.  art  iii.).  There  seems, 
however,  to  be  no  sufficient  reason  why  a  tax  on  labour 
should  be  transferred  to  the  employer,  except  in  the  case 
where  the  wages  are  really  at  a  minimum  below  which 
the  supply  of  efficient  labour  could  not  be  kept  up.  Even 
in  this  case,  as  Prof.  Walker  shows,  there  would  probably 
he  a  degradation  of  labour  before  tbo  rise  in  wages  was 
effected.  Certainly  no  practical  statesman  at  the  present 
time  would  venture  to  propose  a  direct  tax  on  wages, 
under  the  idea  that  it  would  be  transferred  to  the  em- 
ployer. In  Germany  it  was  found  necessary  to  abandon 
the  system,  owing  to  the  hard«hip  inflictod  on  the  poor. 
At  any  rate,  in  all  cases  in  which  the  rate  of  wages  is 
above  the  "  necessary  "  minimum,  a  tax  on  wages  must 
fall  on  the  labourer.  A  differential  tax  on  somo  particular 
species  of  employment  would,  unless  it  partook  of  the 
nature  of  a  monopoly,  tend,  to  fall  on  the  consumer  of  the 
article  produced  or  the  person  who  enjoys  the  service 
rendered.  In  every  case,  speaking  generally,  the  incidence 
of  the  tax  will  depend  on  the  conditions  of  the  demand 
and  supply  of  the  labour  iu  question,  and  no  further 
analysis  can  bo  given  without  entering  into  the  general 
principles  governing  wages.    See  Wages. 

Capitation  to*  are  chiefly  of  interest  historically,  as 
iJlust rated  in  England  by  the  poll-taxes  imposed  at  various 
times.  The  income  tax  as  at  present  levied  is  in  reality 
not  a  single  uniform  tax,  as  might  at  first  sight  appear, 
but  a  tax  on  the  various  species  of  rent,  interest,  profits, 
and  wages.  The  anomalies  which  arise  from  practically 
taking  income  as  uniform  have  often  been  pointed  out  and 
acknowledged,  but  the  authority  of  Mr  Gladstone  may  be 
quoted  in  support  of  the  view  that  the  practical  difficulties 
in  the  way  of  a  readjustment  more  in  accordance  with  theo- 
retical principles  are  insuperable.  The  objections  noted 
above  to  a  graduated  property  tax  apply,  mutatis  nutandit, 
to  a  graduated  income  tax,  which  appears,  however,  to  find 
increasing  favour  on  the  Continent.  A  full  discussion  of 
the  anomalies  of  the  income  tax  would  involve  a  repetition 
of  the  analysis  of  the  taxes  on  the  various  species  of  income. 

Taxes  on  Commodities. — The  general  principles  appli- 
cable in  this  case  are  that,  where  production  takes  place 
'  under  free  competition,  the  tax  will,  owing  to  tho  tendency 
of  profits  to  equality,  be  transferred  to  the  consumer,  but 
thai,  when  the  article  is  practically  monopolized,  a  tax  must 
fall  on  the  monopolist,  on  the  assumption  that  he  has 
already  fixed  auch  a  prico  for  the  article  as  will,  consider- 
ing tho  law  of  demand  and  the  expenses  of  production, 
yield  him  a  maximum  revenue.  The  practical  difficulties 
connected  with  the  assumption  of  equality  of  profits  have 
been  well  exposed  by  Cliffe  Leslie  (Financial  Reform: 
Cobden  Club  Essays,  2d  series,  1871-72). 
The  incidence  of  export  and  import  duties  is  peculiarly 
to  ascertain  even  theoretically.    The  prevailing 


opinion  that  an  import  duty  necessarily  falls  on,  the 
consumer  of  the  import  necessarily  involves  as  its  courifea 
part  the  position  that  an  export  duty  must  fall^ou.  the 
consumer  of  the  export.  If  the  latter  view  is  upheld  *Jt  is 
curious  that  export  duties  find  such  little  favour  vwith 
practical  statesmen.  It  is  clear,  however,  that  the  real  inci- 
dence of  export  and  import  duties  will  depend  partly  on 
the  conditions  of  production  in  various  countries,  partly 
on  the  variations  in  demand  due  to  changes  in  price,  partly 
on  the  indirect  influence  on  the  general  balance  of  trade, 
and  partly  on  the  possibility  of  using  substitutes  for  the 
article  taxed  (tf.  H.  Sidgwick's  Principles  of  Pol.  Econ., 
bk.  iii.  ch.  v.  j  Cournot,  Revue  Sommaire  dts  Doctrines 
Economiques,  sects.  5  and  6).  •  A  fuller  examination  is 
not  possible  in  tho  limits  assigned  to  this  article.  In  con* 
elusion,  it  may  be  pointed  out  that  a  thorough  investigation 
of  the  general  principles  of  taxation  must  presuppose  the 
principles  of  political  philosophy,  whilst  a  full  inquiry  into 
the  incidence  of  particular  species  of  taxes  must  pre- 
suppose tbe  principles  of  political  economy.     (J.  s.  uf.) 

TAXIDERMY,  the  art  of  preserving  the  integument; 
together  with  the  scales,  feathers,  or  fur,  of  animals. 
Little  is  known  of  the  beginnings  of  the  practice  of  the 
"  stuffing  "  or  "setting  up  "  of  animals  for  ornament  or  for 
scientific  purposes ;  and  it  is  highly  probable,  from  what 
we  gather  from  old  works  of  travel  or  natural  history,  that 
the  art  is  not  more  than  some  three  hundred  years  old.  It 
was  practised  in  England  towards  the  end  of  the  1 7th 
century,  &a  is  proved  by  the  Sloane  collection,  which  in 
1725  formed  the  nucleus  of  the  collection  of  natural  history 
now  lodged  in  the  galleries  at  South  Kensington. 

It  was  not  until  tho  middle  of  last  century  that  any 
treatise  devoted  to  the  principles  of  the  then  little  under- 
stood art  was  published  in  France,  Reaumur's  treatise 
(1749)  being  probably  tho  first.  This  was  followed  at 
intervals  by  others  in  France  and  Germany,  until  the  be- 
ginning of  "the  present  century,  when  the  English  began 
to  move  in  the  matter,  and  several  works  were  published, 
notably  those  by  E.  Donovan,1  W.  Swainson,1  Capt.  Thomas 
Brown,'  and  others.  These  works,  however,  are  now  in- 
adequate; and  since  the  Great  Exhibition  of  1851,  when 
the  Germans  and  Fronch  taught  British  taxidermists  the 
rudiments  of  scientific  treatment  of  natural  objects,  several 
works  have  appeared  upon  the  subject  from  the  pens  of 
American  and  English  authors,  such  as  J.  H.  Batty,4  R, 
Ward,6  and  Montagu  Browno.4 

The  first  principle  governing  the  art  is  that,  after  tho 
specimen  has  been  procured,  in  as  fresh  and  clean  a  state 
as  may  be,  it  should  have  the  skin  stripped  from  the  body 
in  such  a  manner  as  not  to  disturb  the  scales  if  a  fish  or 
a  reptile,  the  feathers  if  a  bird,  or  the  fur  or  hair  if  a 
mammal  To  do  this  correctly  requires  a  small  stock  of 
tools,  as  well  as  a  great  amount  of  patience  and  per- 
severance. The  appliances  comprise  soveral  sharp  knives 
(some  pointed  and  some  obtuse),  a  pair  of  scissors,  a  pair 
of  pliers,  a  pair  of  nippers  or  "cutting-pliers,"  some  tow, 
wadding,  needles  and  thread,  also  a  "stuffing-iron,"  some 
crooked  awls,  a  pair  of  fine  long  flat-nosed  pliers,  and  a 
camel-hair  brush.  The  preservative  compound  is  often  the 
original  (B6cceur's)  "arsenical  soap,"  nade  by  cutting  up 
and  boiling  2  lb  of  white  soap,  to  which  12  oz.  of  salt  of 
tartar  and  4  oz.  of  powdered  limo  (or  whiting)  are  added 

1  Instructions  for  Collecting  and  Preserving  Various  Subjects  of 
Natural  History,  London,  1794. 

*  The  Naturalist's  Guide  for  Collecting  and  Preserving  Subjects  of 
Natural  History  and  Botany,  London,  1822. 

*  Taxidermist's  Manual,  Olaagow,  1833. 

4  Practical  Taxidermy  and  Home  Decoration,  N«w  York,  1880. 

•  Sportsman's  Handbook  of  Practical  Collecting  and  Preserving, 
London.  1880. 

•  Practical  Taxidermy,  London,  1879;  2d  edition,  1834. 
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when  dissolved ;  to  this  mixture,  when  nearly  cold,  2  3b 
of  powdered  arsenic  and  5  ox.  of  camphor  (the  latter  pre- 
viously triturated  in  a  mortar  with  spirits  of  wine)  are 
added.  The  mixture  is  pat  away  in  small  jars  or  pots  for 
use.  Like  all  arsenical  preparations,  this  is  exceedingly 
dangerous  in  the  hands  of  unskilled  persons,  often  causing 
shortness  of  breath,  sores,  brittleness  of  the  nails,  and  other 
symptoms ;  and,  as  arsenic  is  really  no  protection  against 
the  attacks  of  insects,  an  efficient  substitute  has  been  in- 
vented by  Browne,  composed  of  1  lb  of  white  curd  soap  and 
3  lb  of  whiting  boiled  together,  to  which  is  added,  whilst  hot, 
li  oz.  of  chloride  of  lime,  and,  when  cold,  1  or.  of  tincture 
of  musk.  This  mixture  is  perfectly  safe  to  use  when  cold 
(although  when  hot  the  fames  should  not  be  inhaled, 
owing  to  the  chlorine  given  off),  and  is  Bpoken  of  as  doing 
its  work  efficiently.  Solutions  of  corrosive  sublimate, 
pften  recommended,  are,  even  if  efficient,  dangerous  in  the 
extreme.  Powders  consisting  of  tannin,  pepper,  camphor, 
and  burnt  alum  are  sometimes  used  for  making  skins," 
but  they  dry  them  too  rapidly  for  the  purposes  of 
"  mounting.  Mammals  are  best  preserved  by  a  mixture 
of  1  lb  of  burnt  alum  to  J  lb  of  saltpetre ;  this,  when 
intimately  mixed,  should  be  well  rubbed  into  the  skin. 
Fishes  and  reptiles,  when  not  cast  and  modelled,  are  best 
preserved  in  rectified  spirits  of  wine  ;  but  this,  when  eco- 
nomy is  desired,  can  be  replaced  by  "  Mutter's  solution  " 
(bichromate  of  potash  2  oz.,  sulphate  of  soda  1  oz.,  dis- 
tilled water  3  pints)  or  by  a  nearly  saturated  solution  of 
chloride  of  zinc.  The  cleaning  of  feathers  and  furs  is 
performed  by  rubbing  them  lightly  with  wadding  soaked 
in  benzoline,  afterwards  dusting  on  plaster  of  Paris,  which 
is  beaten  out,  when  dry,  with  a  bunch  of  feathers. 

The  preparation  and  mounting  of  bird  specimens,  the  objects 
most  usually  selected  by  the  amateur,  are  performed  in  the  follow- 
ing manner.  The  specimen  to  be  operated  upon  ehould  have  ita 
nostrils  and  throat  dosed  by  plugs  of  cotton  wool  or  tow ;  both 
wing-bones  should  be  broken  close  to  the  body,  and  the  bird  laid 
upon  a  table  on  its  back;  and,  as  birds— especially  white-breasted 
ones— ehould  seldom,  if  ever,  be  opened  on  the  breast,  an  incision 
should  be  made  in  the  skin  under  the  wing  on  the  side  moat 
damaged,  from  which  the  thigh  protrudes  when  poshed  up 
slightly  ;  this  is  cut  through  at  its  junction  with  the  body,  when 
the  knife  is  gautly  used  to  separate  the  skin  from  this,  until  the 
wing-bone  is  seen  on  the  open  side.  This  is  then  cut  through  by 
scissors,  and  by  careful  manipulation  the  skin  is  farther  freoafrom 
the  back  and  breast  until  the  neck  can  be  cnt  off.  The  other  aide 
now  romains  to  be  dealt  with ;  from  this  the  wing  is  cut  by 
travelling  downwards,  the  remaining  leg  is  cut  away,  and  very 
careful  skinning  over  the  stomach  ana  upon  the  lower  back  brings 
the  operator  to  the  toil,  which  is  cut  off,  leaving  a  small  portion 
of  the  bone  (the  coccyx)  in  the  skin.  The  body  now  falls  off,  sad 
nothing  remains  in  the  skin  bat  the  neck  and  head.  To  skin  these 
out  properly  without  unduly  stretching  the  integument,  is  a  task 
trying  to  the  patience,  bnt  it  can  be  accomplished  by  gradually 
working  the  skin  sway  from  the  back  of  the  head  forward,  taking 
care  to  avoid  cutting  the  eyes  or  the  eyelids,  but,  by  cautions 
management,  to  cut  the  membranous  skin  over  those  parts,  so  that 
the  eyes  are  easily  extracted  from  the  orbits  without  bunting. 
The  skin  should  be  freed  down  nearly  to  the  beak,  and  then  the 
back  of  the  head,  with  neck  attached,  should  be  cut  off,  the  brains 
extracted,  all  the  flesh  cleared  from  the  skull  and  from  the  bones  of 
the  wings,  legs,  and  toil,  the  skin  painted  with  the  preservative,  and 
ultimately  turned  into  its  proper  position.  When  "skins"  only 
are  to  be  made  for  the  cabinet,  it  is  sufficient  to  fill  the  head  and 
neck  with  chopped  tow,  the  body  with  a  false  one  made  of  tow, 
lightly  packed  or  loose  according  to  the  genius  of  the  preparer,  to 
sow  up  the  skin  of  ths  stomach,  and  to  place  a  band  of  paper 
lightly  pinned  around  the  body  over  the  breast  snd  wings,  and 
allow  it  to  remain  in  a  warm  position,  free  from  dust,  for  several 
days  or  weeks,  according  to  the  size  of  the  specimen.  It  should 
then  be  labelled  with  moo,  sex,  locality,  and  date,  and  pat  away 
with  insect  powder  around  it 

When,  however,  the  specimen  is  to  be  "mounted,"  the  opera- 
tions should  be  csrriod  up  to  the  point  of  returning  the  skin,  and 
then  a  false  body  of  tightly  wrapped  tow  is  made  upon  s  wire 
pointed  at  ita  upper  end.  This  is  inserted  through  the  incision 
under  the  wing,  the  pointed  end  going  up  the  neck  and  through 
the  skuU  to  the  outside.  When  the  imitation  body  rests  within 
the  skin,  pointed  wires  are  thrust  through  the  soles  of  the  feet,  up 


the  skin  of  the  back  of  the  legs,  and  are  finally  clenched  hi  the 
body.  Wires  are  also  thrust  into  the  butts  of  tha  wings,  follow- 
ing the  skin  ot  the  under  surface,  snd  also  clenched  through  into 
the  body.  A  stand  or  perch  is  provided,  and  the  bird,  belni 
fixed  upon  this,  is,  after  the  eyes  hsve  been  inserted,  arrange, 
in  the  most  natural  attitude  which  the  skill  of  the  taxidermist  can 
give  it. 

Mammals  are  cut  along  the  stomach  from  nearly  the  middle  to 
the  breast  and  are  skinned  by  working  out  tho  bind  legs  first, 
cutting  thorn  off  under  the  skin  at  \he  junction  of  the  femur  with 
the  tibia,  and  carefully  stripping  the  skin  off  the  lower  hank  and 
front  until  tho  toil  is  reached,  the  flesh  and  bona  of  which  are 
palled  out  of  the  skin,  leaving  the  operator  free  to  follow  ea  up  the 
back  and  cheet  until  the  fore  logs  are  reached,  which  are  cut  off 
in  like  manner.  The  neck  and  bead  are  skinned  out  down  to  the 
inner  edges  of  the  lips  and  nose,  great  rare  being  exercised  not  to 
cut  the  outer  portions  of  the  ears,  the  eyelids,  the  nose,  or  the  lira 
The  flesh  being  cleared  off,  and  the  brain  and  eyes  extracted,  the 
skull  should  adhore  to  the  akin  by  the  inner  edges  of  the  lips.  All 
the  flesh  should  be  trimmed  from  the  bones  of  the  legs.  The  head, 
being  shaped,  where  the  flesh  was  removed,  by  tow  snd  clay,  is 
returned  into  the  skin.  A  long  wire  of  sufficient  strength  is 
tightly  bound  with  tow,  making  a  long,  narrow  body,  through 
which  wires  are  thrust  by  the  skin  of  the  soles  of  the  feet.  Ilia 
leg  wires  and  bones  being  wrapped  with  tow  and  clay  into  shape, 
the  points  of  the  wires  are  pushed  through  the  tow  body  end 
clenched.  They  and  the  body  aro  then  bent  into  the  desired  posi- 
tion, and  modelled  up  by  the  addition  of  more  tow  and  cli 
the  contours  of  the  natural  body  are  imitated,  when  the 
la  sewn  up.  A  board  is  provided  npon  which  to  fix  the  specimen, 
artificial  eyes  are  inserted,  the  lips,  nose,  and  eyelids  fixed  by 
means  of  pins  or  "  needle-points,"  sod  tho  specimen  is  then  plscod 
in  a  warm  situation  to  dry. 

Reptiles,  when  small,  have  their  akin  removed  by  cutting  away 
the  attachment  of  the  skull  to  the  cervical  vertebra?,  and  by  turn- 
ing the  decapitated  trunk  out  at  the  mouth  by  delicate  manipula- 
tion. When  large,  they  are  cut  along  their  median  line,  and 
treated  in  tho  same  manner  as  ruammals. 

Fishes,  after  being  covered  on  their  best  side  with  paper  or 
muslin  to  protect  the  scales,  are  cut  along  the  other  side  from  the 
tail  to  the  gills,  and  are  skinned  out  by  removing  "cutlets,''  as 
large  as  is  possible  without  cracking  the  skin,  which,  indeed, 
should  be  kept  damn  during  work.  After  being  cured  with  a  pre- 
servative, thoy  are  filled  with  sawdust  or  dry  plaster  of  Paris,  sewn 
up,  turned  over  on  a  board,  the  fins  pinued  out,  snd  the  mouth 
adjusted,  and,  when  perfectly  dry,  tho  plaster  may  bo  shaken  out 
A  new  school  of  taxidermists,  with  new  methods,  whose 
aim  is  to  combine  knowledge  of  anatomy  and  modelling 
with  taxidermic  technique,  are  now  coming  to  the  front, 
and  the  next  generation  will  discard  all  processes  of 
**  stuffing  "  in  favour  of  modelling.  Within  the  limits  of 
an  article  like  the  present  it  is  impossible  to  do  more  than 
glance  at  the  intricate  processes  involved  in  this.  In  the 
case  of  mammals,  after  the  skin  has  been  completely 
removed,  even  to  the  toes,  a  copy  is  made  of  the  body, 
posed  as  in  life,  and  from  this  aa  accurate  representation 
of  form,  including  delineation  of  muscles,  Sic,  is  built  up 
in  light  materials;  the  model  is  then  covered  with  the 
skin,  which  is  damped,  and  pinned  in  to  follow  every 
depression  and  prominence  ;  the  study  is  then  saffered  to 
dry  5  and,  models  having  been  made,  in  the  case  of  largo 
animals,  of  the  mucous  membrane  of  the  jaws,  palate, 
tongue,  and  lips,  these  aro  truthfully  reproduced  in  a 
plastic  material.  The  ordinary  glass  eyes  are  discarded, 
and  hollow  globes,  specially  made,  are  hand-painted  from 
nature,  and  are  fixed  in  the  head  so  as  to  convey  the  exact 
expression  which  the  pose  of  the  body  demands.  Birds, 
if  of  any  size,  can  be  modelled  in  like  manner,  and  fishes 
are  treated  by  a  nearly  identical  process,  being  finally 
coloured  as  in  a  "  still  life  "  painting. 

To  give  a  life-like  representation,  attention  is  also  paid 
to  artistic  "  mounting."  By  this  is  meant  the  surrounding 
of  specimens  with  appropriate  accessories,  and  it  is  well 
exemplified  by  the  new  work  shown  in  the  natural  history 
museum  at  South  Kensington,  where,  for  example,  birds 
are  arranged  as  in  a  state  of  nature,  feeding  or  flying  to 
their  young,  sitting  on  their  eggs,  swimming  in  miniature 
pools,  or  preening  their  feathers  whilst  perched  lovingly 
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foJiago  and  flowers.  This,  with  correct  modelling  of  the 
•pocunous,  which,  except  in  rare  instances,  is  not  quite  bo 
striking  in  the  new  group*,  indicates  the  future  of  the  art, 
the  hope  of  which  lies  in  the  better  education  of  taxi- 
dermists as  designers,  artists,  and  modellers.  (at.  B.) 
TAXI  LA.    See  Rawal  Piwdi. 

TAY,  Tub,  tho  longest  river  in  Scotland,  has  its  source 
on  the  uorthern  side  of  Ben  Lui,  on  the  borders  of  Argyll- 
shire and  Perthshire,  being  known  in  its  earlier  course  as 
the  Pillan,  and,  after  forming  Loch  Dochart,  as  tho  Dochart, 
until  entering  Loch  Tay,  25  miles  from  its  source,  at  an 
elevation  above  sca-lcvc!  of  553  feet.  Its  course  through 
Perthshire  is  described  in  tho  article  on  that  county.  Its 
total  length  to  the  town  of'  Perth  is  about  95  miles,  and 
it  drains  a  total  area  of  about  2400  square  miles,  while  its 
estuary  extends  for  about  other  25  miles.  The  navigation 
of  tho  estuary  is  somewhat  impeded  by  sandbanks.  The 
only  importsnt  port  is  Dundee,  but  vessels  of  100  tons 
can  pass  up  to  Perth,  the  river  being  tidal  to  2  miles  above 
it.  JpThe  salmon  fisheries  on  the  river  and  its  estuary  are 
among  the  most  valuable  in  Scotland..  A  railway  bridge 
over  tho  Tay  at  Dundee,  designed  by  Sir  Thomas  Bouch 
(see  Bridges,  vol.  iv.  p.  340),  was  opened  for  traffic  31st 
May  1878,  but  was  blown  down  during  the  crossing  of  a 
passenger  train  28th  December  1879.  Some  distance  to 
the  west  a  now  bridge,  designed  by  W.  H.  Barlow,  was 
commenced  in  1882,  -and  was  opened  for  general  traffic 
20th  June  1887. 

TAYLOR,  Bayard  (1825-1878),  one  of  tho  most  pro- 
lific among  Americas  authors,  was  born  at  Kennett  Square 
in  Chester  county,  Pennsylvania,  on  January  25,  1825; 
Tho  son  of  a  well-to-do  farmer,  he  received  his  early  in- 
struction in  an  academy  at  West  Chester,  and,  later,  at 
Uniomyilie.  At  the  age  of  seventeen  he  was  apprenticed 
to  a  printer  in  West  Chester.  A  littlo  volume,  published 
in  1844-  under  the  title  Ximena,  or  the  Battle  of  the  Sietra 
Jforena,  and  other  Poems,  brought  its  author  a  little  cash) 
and  indirectly  it  did  him  better  service  as  the  means  of 
his  introduction  to  The  New  YorJc  Tribune,  With  the 
money  thus  obtained,  and  with  an  advance  made  to  him 
on  account  of  some  journalistic  work  to  be  done  in  Europe, 
"  J.  B.  Taylor  "  (as  he  had  up  to  this  time  signed  himself, 
though  he  bore  no  other  Christian  name  than  Bayard)  set 
sail  for  the  East.  The  young  poet  spent  a  happy  time 
in  roaming  through  certain  districts  of  England,  France, 
Germany,  and  Italy;  that  he  was  a  born  traveller  is 
evident  from  the  fact  that  this  pedeetriau  tour  of  almost 
two  years  cost  him  only  £100.  The  graphic  accounts 
vhich  he  sent  from  Europe  to  The  New  York  Tribune, 
The  Saturday  Evening  Pott,  and  The  United  Stales  Gazette 
wore  so  highly  appreciated  that  on  Taylor's  return  to 
America  he  was  advised  to  throw  his  articles  into  book 
form.  In  1846,  accordingly,  appeared  his  Views  Afoot,  or 
Europe  seen  toith  Knapsack  and  Staff.  This  pleasant  book 
had  considerable  popularity,  and  its  author  now  found 
himself  a. recognized  man  of  letters;  moreover,  Horace 
Groelcy,  then  editor  of  the  Tribune,  placed  Taylor  on 
the  stuff  of  that  journal,  *hus  securing  him  a  certain  if  a 
modemte  income.  His  next  journey,  made  when  the  gold- 
fever  was  at  its  height,  was  to  California,  as  correspondent 
for  the  Tribune :  from  this  expedition  he  returned  by  way 
of  Mexico,  and.  seeing  his  opportunity,  published  (1850) 
a  highly  successful  book  of  travels,  entitled  Eldorado,  or 
Ad vmtnre$  in  the  Path  of  Empire.  Ten  thousand  copies 
wore  said  to  have  been  sold  in  America,  and  thirty  thou- 
sand in  Great  Rritain,  within  a  fortnight  from  the  date  of 
kaue.  Bayard  Taylor  always  considered  himself  native  to 
tho  East,  and  it  was  with  great  delight  that  in  1851  he 
found  himself  on  tho  banks  of  the  Nile.  He  ascended  as 
far  as  13*  30'  K>  lat,  and  stored  bis  memory  with  count- 


less  sights  and  delights,  to  many  of  which  he  afterward* 
gave  expression  in  metrical  form.  From  England,  towards 
the  end  of  1 852,  he  sailed  for  Calcutta,  proceeding  thence 
to  China,  where  he  joined  the  expedition  of  Commodore 
Perry  to  Japan.  The  results  of  these  journeys  (besides 
his  poetical  memorials,  to  which  reference  will  be  after- 
wards made)  were  A  journey  to  Central  Africa,  or  Life 
and  Landscapes  from  Egypt  to  the  Negro  Kingdoms  of  the. 
NiU  (1854);  The  Land  of  the  Saracens,  or  Pictures  of 
Palestine,  Asia  Miner,  Sicily,  and  Spain  (1854);  and  A 
Visit  to  India,  China,  and  Japan  in  the  Year  1858  (1855). 
On  his  return  (1854)  from  these  various  journeyings  he 
entered,  with  marked  success,  upon  the  career  of  a  public 
lecturer,  delivering  addresses  in  every  town  of  importance 
from  Maine  to  Wisconsin.  After  two  years'  experience  of 
this  lucrative  profession,  he  again  started  on  his  travels,  on 
this  occasioa  for  northern  Europe,  hia  special  object  being 
the  study  of  Swedish  life,  language,  and  literature?  The 
most  noteworthy  result  was  tho  long  narrative  poem  Lars, 
but  his  "  Swedish  Letters  "  to  tho  Tribune  were  also  re- 
published, under  the  title  Northern  Travel  (1857).  In 
October  1857  he  married  Maria  Hansen,  the  daughter  of 
the  well  known  German  astronomer.  The  ensuing  winter 
was  spent  in  Greece.  In  1859  Taylor  once  more  traversed 
the  wholo  extent  of  the  western  American  gold  region,  the 
primary  catiso  of  the  journey  lying  in  an  invitation  to 
lecture  at  San  Francisco.  About  three  years  later  he 
entered  the  diplomatic  service  aa  secretary  of  legation  at  St 
Petersburg,  and  tho  following  year  (1863)  became  charge 
d'affaires  at  the  Russian  capital.  In  1864  he  returned  to 
the  United  States  and  resumed  his  active  literary  labours, 
and  it  was  at  this  period  that  Hannah  Thurston,  the  first  of 
his  four  novels,  was  published.  This  book  had  a  moderate 
success,  but  neither  in  it  nor  in  its  successors  did  Bayard 
Taylor  betray  any  rpecial  talent  as  a  novelist :  some  of  his 
characters  are  faithful  studies  from  life,  and  he  could 
describe  well  the  aspects  of  nature, — but  a  good  deal  more 
than  this  is  necessary  for  tho  creation  of  noteworthy 
Tomanoes.  In  1874  he  went  to  Iceland,  to  take  part  in  the 
centennial  cckbration  which  was  held  in  that  year.  In  J une 
1878  ho  was  accredited  United  States  minister  at  Berlin. 
Notwithstanding  the  resistless  passion  for  travel  which 
had  always  possessed  him,  Bayard  Taylor  was  (when  not 
actually  en  route)  sedentary  in  his  habits,  especially  ia  the 
later  years  of  his  life ;  and  at  Berlin  he  aggravated  a 
constitutional  liver  affection  by  too  sedulous  devotion  to 
literary  studies  and  pursuits,  in  the  intervals  of  leisure  from 
his  diplomatic  duties.  His  death  occurred  on  the  17th  of 
December,  only  a  few  months  after  his  arrival  in  Berlin. 

The  main  diawback  to  the  widespread  acceptance  of  Bayard 
Taylor's  poetry  a*  a  whole  la  its  perpetual  diffuseness.  Hia  most 
ambitious  productions— hia  Masque  of  the  Oods  (1872),  Prince 
Deukaliotj  (1877),  Ths  Picture-  of  St  John  (1866),  Lars  (1873),  and 
The  Prophet  (1874)— are  marred  bj  a  ceaseless  effort  to  overstrain 
hia  power.  Lars  ia  the  least  likely  of  his  longer  poems  to  aurvive 
any  length  of  time:  it  lacks  the  grandiose  elo^nuice  and  impressive 
"  adjnncts  "  of  the  Masque  or  Prince  Deukalion,  while  in  theme  and 
treatment  it  ia,  at  most,  only  sedately  agreeable  The  Poems  of 
the  Orient  contain*  his  most  genuinely  satisfactory  poetic  writings. 
But  probably  long  after  even  the  roost  familiar  of  the  poems  juat 
mentioned  havo  ceased  to  be  popular,  when  even  the  V iew*  Afoot 
and  Eldorado  no  longer  hold  lite  attention  of  the  numerous  publio 
interested  in  vividly  narrated  experiences  of  travel,  Bayard  Taylor 
will  be  remembered  by  his  poetic  and  excellent 'translation  of 
Faust.  Taylor  felt,  in  atl  truth,  "the  torment  and  the  ecstasy  of 
verse'';  but,  as  s  critical  friend  has  written  of  him,  "hia  nature 
was  ao  ardent,  so  full-blooded,  that  slight  and  common  senaationa 
intoxicated  him,  and  he  estimated  their  effect,  and  hia  power  to 
transmit  it  to  others,  beyond  the  true  value."  He  felt  life  aa 
perhaps  only  the  poetic  temperament  can  experience  the  beauty  of 
the  world;  single  words  thus  became  for  him  ao  charged  with 
poetry  that  he  overlooked  the  fact  that  to  moat  people  these  were, 
aim  ply  in  themselves,  mere  abstract  terms — sunshine,  sea,  spring, 
morning,  night,  and  ao  forth.  Thuw  s  stanza  having  absolutely 
nothing  original  or  striking  or  even  poetic  In  it  would,  because 
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born  of  him,  seem  to  be  poetry  unadulterate  :  to  mind,  each 
liue,  each  word,  wax  charged  with  delightful  significance,  therefore 
"~*o  he  felt— would  be  so  also  to  the  sympathetic  reader.  He  had, 
from  th'e  earliest  period  at  which  he  began  to  compose,  a  distinct 
lyrical  faculty  :  bo  keen  indocd  was  his  ear  that  he  became  too 
insistently  haunted  by  the  music  of  others,  pre-eminently  of 
Tennyson.  But  he  had  often  a  true  and  fine  nolo  of  his  own 
His  best  short  poems  are  "The  Metempsychosis  of  tho  Pine"  and 
tho  woll -known  Bedouin  lovc-sonp,  tho  latter  a  stirring  lyric  that 
ought  assuredly  to  endure.  In  Lis  critical  essays  Bayard  Taylor 
had  himself  in  no  inconsiderable  degree  what  ho  wrote  of  as  "that 
pure  pontic  insight  which  is  the  vital  spirit  of  criticism.'  The 
most  valuable  of  these  prose  dissertations  are  the  Studies  in  Qmnan 
'iifc.-rarune. 
>s>- 

TAYLOR,  Brook  (1685-1731),  a  distinguished  mathe 
matician  of  Newton's  school,  was  tho  son  of  John  Taylor, 
of  .Bifrons  House,  Kent,  by  Olivia,  daughter  of  Sir  Nicholas 
Tempest,  Bart.,  of  Durham,  and  was  born  at  Edmonton 
in  Middlesex,  August  18,  1085.  He  entered  St  Johns 
College,  Cambridge,  as  a  fellow-commoner  in  1701,  and 
took  degrees  of  LL.B.  and  LL.1>.  respectively  in  1709  and 
1714.  Having  studied  mathematics  with  applause  under 
Maehin  and  Keill,  be  obtained  in  1708  a  remarkable 
.solution  of  the  problem  of  the  "centre  of  oscillation," 
which,  however,  romaining  unpublished  until  May  1714 
{I'hil.  Tran*.,  vol.  xxviii.  p.  11),  bis  claim  to  priority  was 
unjustly  disputed  by  John  Bernoulli  Taylor**  MdJindus 
Imranenlorum  Dirrctu  et  Jnixria  (London,  1715)  added  a 
new  branch  to  tho  higher  mathematics,  now  designated  the 
"calculus  of  finite  differences."  Among  other  ingenious 
applications,  be  used  it  to  determine  the  form  of  movement 
of  a  vibrating  string,  by  him  lirst  successfully  reduced  to 
mochanical  principle*.  The  same  work  contained  (p.  23) 
ths  celebrated  formula  knowu  as  "Taylor's  theorem."  It 
is  of  extensive  use  in  nlmost  every  analytical  inquiry ;  but 
its  full  importance  remained  uurecogni/.cd  until  pointed 
oi't  in  1772  (Berlin  Memoir*)  by  Lagrange,  who  later 
termed  it  "le  principal  fondemeut  du  calcul  diiTerentiel." 

~[vr  his  essay  on  Linear  1'eitpectii*  (London,  1715) 
Taylor  net  forth  the  true  principles  of  tho  art  with  much 
originality,  and  in  a  more  general  form  than  any  of  his 
predecessors.  The  little  work  suffered,  however,  from  the 
brevity  and  obscurity  which  affected  most  of  his  writings, 
and  needed  the  elucidation  bestowed  on  it  in  the  treatises 
of  Joshua  Kirby  (1754)  and  Daniel  Fournier  (1761). 

Taylor  was  elected  a  fellow  of  the  Boyal  Society  early  in 
1712,  sat  in  the  same  year  on  tho  committee  for  adjudi- 
cating the  claims  of  Newton  and  Leibnitz,  and  octcd  as 
secretary  to  the  society  January  13,  1711,  to  October 
21,  1718.  During  a  visit  to  Paris  in  1716  Le  made 
acquaintance  with  Bossnet  and  tho  Comte  de  Caylus,  and 
knit  a  warm  friendship  with  Bolingbroke,  whom  be  visited 
at  La  Source  in  1720  From  1715  hid  studies  took 
a  philosophical  and  religious  bent.  He  corrcsiionded,  in 
that  year,  with  the  Comte  do  Montmort  on  the  subject 
of  Malobranche'a  tenete  ;  and  unfinished  treatises,  "On  the 
Jewish  Sacrifices"  and  "On  the  Lawfulness  of  Fnliug 
Blood,"  written  on  his  return  from  Aix-la-Cbapelle  in 
1719,  were  afterwards  found  among  his  papers.  His 
marriage  in  1721  with  Miss  Brydges  of  Wallington, 
Surrey,  led  to  an  estrangemout  from  his  father,  a  person 
of  somewhat  morose  temper,  which  terminated  in  1723 
nftor  the  death  of  the  lady  in  giving  birth  to  a  son.  The 
ensuing  two  years  were  spent  by  him  with  bin  family  at 
Bifrons,  and  in  1725  he  married,  with  the  paternal  appro- 
bation, Sabatta,  daughter  of  Mr  Sa  wbridge  of  Olantigb, 
Kent,  who,  by  a  strange  fatality,  died  also  in  childbed  in 
1730;  in  this  case,  however,  tbe  infant,  a  daughter, 
survived.  "Weighed  down  by  repeated  sorrows,  Taylor's 
fragile  health  gave  way;  he  fell  into  a  decline,  died 
December  20,  1731,  nt  Somerset  House,  and  was  buried 
at  St  Ann's,  Sobo.     By  hia  fathers  death  in  1729  he 


inherited  tbe  Bifrons  estate.  Socially  as  well  as  in- 
tellectually gifted,  bo  possessed  a  handsome  person  and 
engaging  manners,  and  was  accomplished  to  an  uncommon 
degree  in  music  and  paiuting.  As  a  mathematician,  he  war 
tho  only  Englishman  after  Newton  and  Cotes  capable  of 
holding  his  own  with  the  Bernoulli*  ;  but  a  great  part  of 
tho  effect  of  his  demonstrations  was  lost  through  bis  failure 
to  express  his  ideas  fully  and  clearly. 

A  posthumous  work  entitled  Contci.iyiatiu  PhiUiSi<pUi?a  waa 
printed  for  private  circulation  in  1  "93  by  his  grandson.  Sir  William 
Young,  Bart,,  prefaced  by  a  life  of  the  author,  and  *  ith  an  appendix 
containing  letters  addressed  to  him  by  Rolingbtoke,  Basxiut,  4c 
Several  short  papers  bv  him  Mere  published  in  Phil.  TjHiu.,  lols, 
xxriL  to  xxiii.,  including  accounts  of  somu  interesting  experiments 
in  magnetism  and  capillary  nttiaction.  He  issued  in  171S  so 
improved  version  of  his  work  on  \>%f*j ictivc,  with  tho  ti'.'c  jWic 
IVitieiplcs  if  Liiunr  P<r»pt.ctivc,  levied  by  C'oKoii  in  1710,  and 
primed  again,  with  portrait  and  )if<'  of  tl.e  author,  in  1811.  A 
Kronen  translation  appeared  in  )7;>3  nl  f.joiu.  Tovlor  ».ivc  \.ile- 
Ifmliu  Jiicmnrutonnn,  p.  " 
astronomical  refraction. 
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Sec  Wilt,  DlttlttSfa  llrititimita  ;  Hlltlim,  Wi1.  «»•/  ilnlh,  In-lifi-i  f  ;  Fi'tl» 
Mof.  liri  1/aiiirirnl :  TV  Tlinnuin.  Hit!,  of  'kr  K.  .iVi.l<.  |..  SUi  ;  Uiilll,  ilt'l 
J'hyl.  Aittcnvml.      a?T;  >luile,  Ulit.  tlit  Srieiutl,  \li  p.  3JL 

TAYLOR,  Sir  Henuy  ( 1800-188G),  poet  and  colonic 
statesman,  was  born  October  18,  If 00,  at  Bishop-Mid- 
dleham,  in  the  county  of  Durham.    His  ancestors  lad 
been  small  landowners  for  some  generations,  and  both  hi* 
studious  father,  who  late  in  life  emerged  for  a  time  from  a 
recluse  existence  to  nmko  an  efficient  secretary  t»  the  Boor 
Law  Commission,  and  his  original  warm  hearted  mother 
were  interesting  persons.    His  mother  died  while  he  was 
yet  an  infant,  and  he  was  chiefly  educated  by  his  htber, 
who,  finding  him  less  quick  and  deeming  bim  lesi,  intel- 
ligent than  his  two  elder  brothers,  allowed  him  to  j;o  tc 
sea  as  a  midshipman.    Eight  months  summed  up  hi.' 
naval  career :  it  had  taken  much  less  to  disgust  him 
with  it.    After  obtaining  his  .discharge  he  was  appointed 
to  a  clerkship  in  tho  storekeeper^  office,  and  had  scarcely 
entered  upon  his  duties  eru  ho  was  attacked  by  typhus 
fever,  which  carried  off  both  his  brothers,  thou  living  with 
him  in  London.    In  three  or  fouryeais  more  his  office  wo? 
nbolishcd  while  he  was  on  duty  in  the  West  Indies.  On 
his  return  he  found  bis  father  happily  married  to  a  lady 
whose  interest  and  sympathy  proved  of  priceless  value  to 
him.    Through  her  he  became  acquainted  with  hei  cousin 
Isabella  Fenwick,  the  neighbour  and  intimate  friend  of 
Wordsworth,   who  introduced  him  to  Wordsworth  and 
Sou  they.    Under  theso  influences  he  lost  his  early  admira- 
tion for  Byron,  whose  school,  whatever  its  merits,  he  at 
least  was  in  no  way  calculated  to  adorn,  and  his  intel- 
lectual powers  developed  rapidly.    In  October  1822  an 
article  from  his  pen  on  Moore's  IttfU  MtluJirs  appeared 
in  the  QwiiUrty  Rtviitr.    A  year  later  he  departed  for 
London  to  seek  his  fortune  as  a  man  of  letters,  and  met 
with  such   rapid  success,  though  not  precisely  in  thi* 
capacity,  as  has  but  rarely  attended  an  unknown  young 
man.    Ho  became  editor  of  the  Lutuhu  Mo<j<t:inr,  to 
which  ho  had  already  contributed,  and  in  January  1821 
obtained,  through  tho  influence  of  Sir  Henry  Holland,  an 
appointment  in  the  Colonial  Office,  insuring  him,  not  only 
an  ample  salary,  but  considerable  influence  in  this  dqiait- 
ment  of  public  affairs.    The  general  standard  of  the  office 
was  probol.lv  at  that  time  low  ;  at  all  events  Taylor  was 
immediately  entrusted  with  the  preparation  of  confidential 
state  papers,  and  his  opinion  soon  exercised  an  important 
influence  on  the  decisions  of  the  secretary  of  «itate.  He 
visited  Wordsworth  and  Southey,  travelled  ou  the  Con- 
tinent with  tho  latter,  and  at  tho  same  time,  mainly 
through  his  friend  and  official  colleague,  the  Hon.  Hyde 
Yilliera,  became  intimate!  with  a  very  different  bet,  tho 
younger  followers  of  Bi  utham,  without,  however,  adopting 
their  opinions.— "young  men,"  ho  afterwards  reminded 
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Stuart  Mill,  "  who  every  one  said  would  be  rained  toy 

their  independence,  but  wbo  ended  by  obtaining  all  their 
heart*  desires,  except  one  who  fell  by  the  way."  The 
reference  is  to  Hyde  YiUiera,  who  died  prematurely,  and 
for  whose  sister,  afterwards  Lady  Theresa  Lewis,  Taylor 
wan  an  unsuccessful  suitor.  He  actively  promoted  the 
emancipation  of  the  slaves  in  1633,  and  became  an  in- 
timate ally  of  Sir  James  Stephen,  then*  counsel  to  the 
Colonial  Office,  afterwards  uuder-secretary,  by  whom  the 
Act  of  Emancipation  was  principally  framed.  His  first 
drama,  Isaac  ComnenHt,  was  published  anonymously  in 
1827.  Though  highly  praised  by  Southey,- it  made  little 
impression  on  the  public.  Philip  van  Arteoelde,  tbo  sub- 
ject of  which  had  been  recommended  to  him  by  Southey, 
was  begun  in  1828,  published  in  1834,  and,  aided  by  a 
laudatory  criticism  from  Lockbart's  pen,  achieved  extra- 
ordinary success.  Edwin  t/u  Fair  (1842)  was  less  warmly 
received.  In  the  interim  he  had  married  (1839)  the 
daughter  of  his  former  chief  Lord  Monteagle,  and,  in  con- 
junction with  Stephen,  had  taken  a  leading  part  in  the 
abolition  of  negro  apprenticeship  in  the  West  Indies.  The 
Statesman,  a  volume  of  essays  suggested  by  his  official 
position,  had  been  published  in  1836,  and  about  the  same 
time  he  had  written  in  the  Quarterly  the  friendly  adver-. 
tiaemcnts  of  Wordsworth  and  Southey,  subsequently  pub- 
lished under  the  somewhat  misleading  title  of  Notes  from 
Book*.  In  1847  he  was  offered  the  under-secretaryship  of 
state,  which  he  declined.  Notts  from  Life  and  The  Eve  of 
the  Conquest  appeared  in  this  year,  and  Notes  from  Books 
in  1849.  An  experiment  in  romantic  comedy,  The  Virgin 
Widow,  afterwards  entitled  A  Sicilian  Summer,  was  pub- 
lished in  1850.  "The  pleasantest  play  I  had  written," 
«ays  the  author ;  "  and  I  never  could  tell  why  people  would 
not  be  pleased  with  it."  His  last  dramatic  work  was  St 
Clement's  Eve,  published  in  1862.  Tn  1869  ho  was  made 
K.C.M.G.  He  retired  from  the  Colonial  Office  in  1872, 
though  continuing  to  be  consulted  by  Government.  His 
last  days  wore  spent  at  Bournemouth  in  tho  enjoyment  of 
universal  respect ;  and  the  public,  to  whom  he  had  hitherto 
been  an- almost  impersonal  existence,  became  familiarized 
with  the  extreme  picturesqueuess  of  his  appearance  in  old 
age,  as  represented  in  tho  photographs  of  his  friend  Mrs 
Cameron.    He  died  on  March  27,  1886. 

Sir  Henry  Taylor  is  pre-emiueiitly  the  statesman  ainoug  Engliah 
poets.  "When  be  can  speak  poetically  in  this  character  ho  i.i 
impressive,  almost  fjreat ;  when  he  deals  with  the  more  prosaic 
aspects  of  policy  lie  is  dignihed  and  weighty,  without  being  alto- 
gether a  poet  ;  when  hU  theine  U  entirely  unrelated  to  the  conduct 
of  public  affaire  or  private  lile  lie  is  usually  little  more  than  nti 
accomplished  man  of  letters.  An  exceptiou  must  be  made  for  the 
interesting  cliaracter  of  Elena  In  Philip  van  ArUitlde,  and  for 
Artcvcldo  s  early  love  eX|>ciieuce,  which  reproduces  and  transfigures 
the  writer**  own,  The  circumstance,  of  Philip  ixut  Artevelde  being 
to  a  great  exteut  tho  vehicle  of  his  own  ideas  and  feelings  explains 
its  great  superiority  to  his  other  works.  It  is  subjective  as  well  as 
objective,  nnd  to  a  certain  extent  lyrical  in  feeling,  though  not  in 
form.  Though  mora  elaborate  than  any  of  his  other  dramas,  it 
seems  to  smell  less  of  the  lamp.  He  haa  thoroughly  identified 
himself  with  his  hero,  and  the  only  fault  to  bo  found  with  this 
noble  picture  of  a  consummate  loader  arid  statesman  is  the 


of  the  shadow  reuuirod  for  a  tragic  portrait.  Tho  blamo  allotted 
to  Artoveldo  is  felt  to  be  merely  conventional,  and  tho  delineation 
of  uniform  excellence  becomes  monotonous.  Tho  horo  of  Edicin 
tlie  Fair,  Duustan,  tha  ecclesiastical  stateeman,  the  man  of  two 
worlds,  is  less  sympathetic  to  the  author  and  leu  attractive  to 
the  reader.  Tho  character  is  nevertheless  a  fino  psychological 
study,  aud  tho  play  is  full  of  historical  if  not  of  dramatic  interest. 
Isaac  Comuenas  is  more  Elizabethan  in  tone  than  liis  other  dramas. 
Coinnonua  is  like  a  preliminary  sketch  for  Van  Artevelde ;  and  the 
picture  of  the  Byzantine  court  and  people  is  exceedingly  lively. 
The  idea  o/  the  revival  of  romantic  comedy  in  The  Virgin  Widow 
is  excellent,  but  the  play  lacks  the  humour  which  might  have 
'  i  it  a  success.  The  longth  of  the  speeches,  even  when  not  sot 
ia  a  drawback  to  all  these  dramas.    Taylor's  lyrical  work 


ia  in  general  laboriously  artificial  It  is  therefore  extraordinary 
that  lie  should  have  produced  two  songs  ("  Quoth  tongue  of  neither 


maid  nor  wife  *  and  "If  1  nad  tii«  wings  of  a  dove")  which  it 
would  hardly  bo  an  exaggeration  to  call  worthy  of  Shakoapcare. 
His  character  as  an  eaaayist  repeats  his  character  as  a  dramatist. 
The  essays  published  uudcr  the  title  of  The  Statesman  occupy  a 
peculiar  place  in  literature.  They  ha  vo  serious  faults,  especwily 
the  too  obvious  imitation  of  Bacon,  but  thoy  nevertheless  arc 
original  iu  their  jwint  of  view,  and  their  wisdom  is  the  result  of  a 
diifcrcut  kind  of  observation  from  that  which  qualifies  tho  bulk  ol 
essayists  on  human  life,  When  writing  as  one  of  these  Taylor  is 
less  removed  from  the  common plaoe,  thoagh  many  of  his  remarks 
are  admirable.  As  a  literary  critic  he  seems  unable  to  get  beyond 
Wordsworth  and  the  select  circle  of  poets  admired  by  the  latter. 
His  essays  on  Wordsworth  did  much  to  dispel  the  conventional 
prejudices  of  the. day,  but  will  not  advance  tne  study  of  the  poot 
where  his  greatness  is  already  reoognizetL.^His  strictures  on  Byrod 
and  Shelley  are  narrow  and  not  a  little  presumptuous.  Presump- 
tion, indeed,  the  last  fault  to  have  been  expected  iu  at>  grave  and 
measured  a  writer,  is  one  of  those  of  which  he  most  freely  accuses 
himself  in  the  autobiography  published  a  year  before  his  death. 
It  is  uot  otherwise  apparent  in  this  highly  interesting  book,  which, 
sinning  a  little  by  the  egotism  pardonable  in  s  poet  and  the 
garrulity  natural  to  a  veteran,  is  ia  the  main  a  pleasing  and  faithful 
picture  of  an  aspiriug  youth,  an  active  maturity,  and  ft  happy  and 
honoured  old  age.  (R.  O.) 

TAYLOR,  Isaac  (1787-1865),  a  voluminous  writer  ou 
philosophical  and  theological  subjects,  was  born  at  Laveo- 
nam,  Suffolk,  in  1787,  and  was  trained  by  his  father  to 
be  an  artist,  but  early  adopted  literature  as  a  profession. 
From  1824,  the  year  of  his  marriage,  he  lived  a  busy  but 
uneventful  life  at  Ongar,  in  the  parish  of  Stanford  Rivers, 
Essex,  where  he  died  on  June  28,  1865. 

He  early  became  a  contributor  to  tho  Eclectic  Review,  when  it 
was  conducted  by  Robert  Hall  and  John  Foster,  and  in  1S22  he 
Published  a  small  volume  entitled  Elements  of  Thought  This  waa 
followed  by  a  translation  of  Theophrastus  with  original  etchings, 
a  History  of  the  Transmission  of  Ancient  Books  to  ifodern  Times, 
Memoirs  and  Correspondence  of  Jane  Taylor  (his  aistcr,  who  died 
in  1824),  and  a  translation  of  Herodotus.  None  of  these  works 
attained  very  great  popularity ;  but  in  1829  he  published'  anony- 
mously a  work  bearing  upon  the  religious  and  political  problems 
'  of  the  day,  entitled  The  Statural  History  >/  Enthnsiu/iii,  which  was 
eagerly  read  and  speedily  ran  through  eight  or  nine  editions.  Tho 
success  of  this  publication  encouraged  hinnto  produce,  also  anony- 
mously, The  Natural  History  of  Fanaticism,  Spirilual  Despotism, 
Saturday  Evening,  and  The  Physical  Theory  of  Another  Life,  all 
of  which,  commauded  a  large  circulation.  Among  his  subsequent 
works  may  be  mentioned  Ancient  Christianity,  a  series  of  disserta- 
tions in  reply  to  the  "Tracts  for  the  Times,"  a  volume  entitled 
The  Restoration  of  Belief,  aud  a  course  of  lectures  on  The  Spirit  of 
Hebrew  Poetry. 

TAYLOR,  Jeremy  (1613-1667),  was  a  native  of  Cam- 
bridge, and  was  baptised  on  tho  15th  August  1613. HU 
father,  Nathaniel,  though  a  barber,  was  a  man  of  some 
education,  respocted  by  his  townsmen,  and  lineally  de- 
scended from  Dr  Rowland  Taylor,  Cranmer's  chaplain,  who 
suffered  martyrdom  under  Mary.  Jeremy,  after  passing 
through  the  grammar  school,  was  entered  at  Cuius  College 
as  a  sizar  in  1626,  eighteen  mqpths  after  Milton  had 
entered  Christ's,  and  while  George  Herbert  was  public- 
orator  and  Edmund  Waller  and  Thomas  Fuller  were 
undergraduates  of  the  university.  He  was  elected  a  fellow 
of  his  college  in  1633,  but  the  best  evidence  of  his 
diligence  as  a  student  is  the  enormous  learning  of  which 
he  showed  so  easy  a  command  in  after  years.  Accepting 
the  invitation  of  Riaden,  a  fellow-student,  to  supply  his 
place  for  a  short  time  as  lecturer  in  St  Paul's,  he  at  once' 
attracted  attention  by  his  remarkable  eloquence  as  well  as 
by  his  handsome  face  and  youthful  appearance.'-.  Arch- 
bishop Laud,  ever  on  the  outlook  for  men  of  capacity,  sent 
for  Taylor  to  preach  before  him  at  Lambeth,  and,  discern- 
ing that  his  genius  was  worth  fostering,  dismissed  him 
(rom  the  ovorpressure  of  the  metropolis  to  the  quiet  of -  a 
fellowship  in  All  Souls,  Oxford,  and  at  the  same  time,  by 
making  him  one  of  his  own  chaplains,  showed  his  desire 
to  keep  him  in  permanent  connexion  with  himself.  At 
Oxford  Chillingworth  waa  then  busy  with  his  great  work,' 
the  Religion  of  Protestant*,  and  it  is  possible  that  by 
intercourse  with  him  Taylor's  mind  may,  have  been  turned 
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towards  tho  liberal  movement  of  his  age.  After  two  years 
in  Oxford,  in  March  1638  he  was  presented  by  Juxon, 
bishop  of  London,  to  the  rectory  of  Uppingham,  in  Rut- 
landshire. In  the  autumn  of  the  same  year  he  was 
appointed  to  preach  in  St  Mary's  on  the  anniversary  of 
the  Onnpowdor  Plot,  and  apparently  used  the  occasion 
to  clear  himself  of  a  suspicion,  which,  however,  haunted 
him  through  life,  of  a  secret  leaning  to  the  Romish  com- 
munion. This  suspicion  seems  to  have  arisen  chiefly  from 
his  intimacy  with  Christopher  Davenport,  better  known  as 
Francis  a  Sancta  Clara,  a  learned  Franciscan  friar  who 
became  chaplain  to  Queen  Henrietta ;  bht  it  may  have 
been  strengthened  by  his  known  connexion  with  Laud,  as 
well  as  by  his  ascetic  habits  and  ritualistic  propensities. 
More  serious  consequences  followed  his  attachment  to  the 
Royalist  cause,  *hen  in  1642  the  livings  of  the  loyal  clergy 
were  sequestered  by  decree  of  parliament.  Tho  author  of 
Epiteopaey t  Atteiied  against  the  Atvians  and  Arephnli  New 
and  Old,  ineffective  as  that  work  seems  in  tho  light  of 
modern  research,  could  scarcely  hope  to  retain  his  parish. 
Along  with  Fuller,  Chillingworth,  and  others,  he  found 
temporary  refuge  with  the  king  at  Oxford.  His  two  little 
boys  must  have  been  cared  for  by  friends,  for  his  wife, 
Phoebe  Langsdale,  whom  he  had  married  the  year  after 
his  settlement  at  Uppingham,  had  died  with  her  third 
child  in  that  disastrous  year  1642. 

During  the  next  fifteen  years  Taylor's  movements  are 
not  easily  traced.  Sometimes  he  appears  with  tho  king, 
from  whom  at  his  last  interview  he  received,  in  token  of 
his  regard,  his  watch  and  aomo  jowels  which  bad  orna- 
mented the  ebony  case  in  which  he  kept  his  Bible.  He 
is  supposed  to  be  the  Dr  Taylor  who  was  taken  prisoner 
with  other  Royalists  while  besieging  Cardigan  castle.  In 
1646  he  is  found  in  partnership  with  two  other  deprived 
clergyman,  keeping  a  school  at  Newton  Hall,  in  the  parish 
or  LlanVihangel.  It  was  while  resident  bore  that  he 
attracted  the  friendship  of  one  of  hU  kindest , patrons, 
Richard  Vaughan,  carl  of  Carbery,  whose  hospitable 
mansion,  Qolden  Grove,  is  immortalized  in  the  titlo  of 
Taylor's  still  popular  manual  of  devotion,  and  whose 
countess  had  the  greater  distinction  of  being  tho  original 
of  tho  "  Lady "  in  Milton's  Comut.  It  was  also  while 
resident  in  Wales  that  Taylor  married  his  second  wife, 
Joanna  Bridges,  who  was  generally  understood  to  be  a 
natural  daughter  of  Charles  I.,  and  who  owned  a  good 
estate,  though  probably  impoverished  by  Parliamentarian 
exactions,  at  Mandinam,  in  Carmarthenshire.  From  timo 
to  time  he  appears  in  London  in  the  company  of  his 
friend  Evelyn,  at  whose  table  he  met  such  men  as  Boyle, 
Berkeley,  and  Wilkins.  .  Thrice  he  was  imprisoned :  in 
1653-4  for  a  well-intended  but  injudicious  preface  to  his 
Golden  Grove.  ;  again  in  Chepstow  castlo,  from  May  to 
October  1655,  on  what  charge  does  not  appear;  and  a 
third  timo  in  tho  Tower  in  1657-8,  on  account  of  the 
indiscretion  of  his  publisher,  Royston,  who  had  adorned 
his  "Collection  of  Offices"  with  a  print  representing 
Christ  in  the  attitude  of  prayer.  This  unsettled  life,  with 
its  interruptions,  harassment*,  and  privations,  would  seem 
rather  to  have  stimulated  than  to  have  stinted  tho  pro- 
ductiveness of  his  genius.  In  1G47  appeared  his  most 
important  work,  The  Liberty  of  Prophesying,  and  in  the 
following  year  the  complete  edition  of  bis  Apology  far 
Authorized  and  Set  Formt  of  Liturgy  against  the  Pretenre 
of  the  Spirit,  as  well  as  his  Life  of  Christ,  or  the  Great 
Exemplar,  a  book  which  at  once  won  a  popularity  it  still 
in  largo  measure  retains.  Then  followed  in  rapid  succes- 
sion tho  Tirentyseven  Sermon*,  "for  the  summer  half-year," 
and  tho  Tteenty  five  "  for  the  winter  half  year,"  Holy  Living, 
Holy  Dying,  a  controversial  treatise  on  the  Real  Presence, 
tha  Golden  Grove,  and  tho  Vnum  Neeetsarium,  which  by 


its  Pelagianism  gave  great  offence.  Duriug  these  years  he 
was  also  busy  with  his  Duetor  Dubitantivm  (published  in 
1660),  which  he  intended  to  be  the  standard  manual  of 
casuistry  and  ethics  for  the  Christian  people. 

In  1658  settlement  was  at  length  reached  through  the 
kind  offices  of  the  earl  of  Carbery,  who  obtained  for 
Taylor  a  lectureship  in  Lisburn.  At  first  he  deUined  a 
post  in  which  the  duty  was  to  be  shared  with  a  Presby- 
terian, or,  as  he  expressed  it,  "  where  a  Presbyterian  and 
myself  shall  he  like  Castor  and  Pollux,  tho  one  up  and 
tho  other  down,"  and  to  which  also  a  very  meagre  salary  * 
was  attached.  He  was,  however,  induced  to  tako  it,  and 
found,  near  his  patron's  mansion  on  Lough  Neagh,  *c 
congenial  a  retirement  that  even  after  be  was  raised  to 
a  bishopric  he  continued  to  make  it  his  home.  At  tho 
Restoration,  instead  of  being  recalled  to  Kngland,  an  he 
probably  expected  and  certainly  desired,  he  was  appointul 
to  the  see  of  Down  and  Connor,  to  which  was  shortly 
added  the  smoll  and  adjacent  dioceso  of  Dromore  Ho 
was  also  made  a  member  of  the  Irish  privy  council  and 
vice-chancellor  of  tho  university  of  Dublin.  None  of 
these  honours  were  sinecures.  Of  tho  university  ho  writes, 
"  I  found  all  things  in  a  perfect  disorder  ....  a  heap 
of  men  and  boys,  but  no  body  of  a  college,  no  ono  member, 
either  fellow  or  scholar,  having  any  legal  title  to  his  place, 
but  thrust  in  by  tyranny  or  chance."  Accordingly  he  set 
himself  vigorously  to  the  task  of  framing  and  enforcing 
regulations  for  the  admission  and  conduct  of  members  of 
the  university,  and  also  of  establishing  lectureships.  His 
episcopal  labours  were  still  more  arduous  There  were, 
at  the  date  of  the  Restoration,  about  seventy  Presbyterian 
ministers  in  the  north  of  Ireland,  and  most  of  these  were 
from  the  west  of  Scotland,  and  were  imbued  with  the  dis- 
like of  Episcopacy  which  distinguished  the  Covenanting 
party.  No  wonder  that  Taylor,  writing  to  the  duke  of 
Ormonde  shortly  after  his  consecration,  should  have  said, 
"  I  perceive  myself  thrown  into  a  place  of  torment."  His 
letters  perhaps  somewhat  exaggerate  the  danger  in  which 
he  lived,  but  there  is  no  doubt  that  his  authority  was 
resisted  and  his  overtures  rejected  His  writings  also 
were  ransacked  for  matter  of  accusation  against  him,  "a 
committee  of  Scotch  spiders  being  appointed  to  see  if  they 
can  gather  or  make  poison  out  of  them."  Here,  then,  was 
Taylor's  opportunity  for  exemplifying  the  wi.«o  toleration 
ho  had  in  other  days  inculcated.  These  Presbyterians  bad, 
like  himself,  suffered  nndcr  Cromwell  for  their  loyalty, 
and  might  have  been  expected  to  evoke  his  sympathy ; 
but  the  new  bishop  had  nothing  to  offer  them  but  the  bare 
alternative — submission  to  episcopal  ordination  and  juris- 
diction or  deprivation.  Consequently  in  bis  first  visita- 
tion, he  declared  thirty-six  churches  vacant;  and  of  these 
forcible  possession  was  taken  by  his  orders.  At  the  same 
time  many  of  tho  gentry  were  won  by  his  undoubted 
sincerity  and  devotedness  as  well  as  by  his  eloquence. 
With  the  Romanist  element  of  the  jjopulation  ho  was  less 
successful.  Ignorant  of  the  English  language,  and  firmly 
attached  to  their  ancestral  forms  of  worship,  they  were  yet 
compelled  to  attend  a  service  they  considered  profane, 
conducted  in  a  language  they  could  not  understand.  As 
Heber  says,  "  No  part  of  the  administration  of  Ireland  by 
the  English  crown  has  been  more  extraordinary  and  mi  ro 
unfortunate  than  the  system  pursued  for  the  introduction 
of  tho  Deformed  religion."  At  tho  instance  of  tho  Irit.li 
bishops  Taylor  undertook  his  last  great  work,  tho  Dis- 
suasive from  Popery  (in  two  parts,  1664  and  1667),  but, 
as  he  himself  seemed  partly  conscious,  ho  might  have  more 
effectually  gained  his  end  by  adopting  the  methods  of 
tTsshcr  and  Bedell,  and  inducing  his  clertrv  to  acquire  the 
Irish  tongue. 

Nor  were  domestic 


awanting  in  these  later  years. 
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In  1661  he  buried,  at  Lisburn,  Edward,  the  only  surviv-  t 
iog  boo  of  his  second  marriage,  lit*  oldest  eon,  an  officer 
in  the  army,  was  killed  in  a  duel ;  and  his  secoud  oou, 
Charles,  intended  for  the  church,,  left  Trinity  College  aud 
became  companion  and  secretary  to  the  duke  of  Bucking-* 
ham,  at  whose  house  he  died.  The  day  after  his  ean's 
funeral  Taylor  sickened,  and,  after  a  ten  days'  illness,  he 
died  at  Lisburn  on  the  13th  August  1667,  in  tho  fifty-fifth 
year  of  his  life  and  the  seventh  of  his  episcopate. 

Taylor's  fame  has  been  maintained  by*th»  popularity  of  hU 
sermons  and  devotional  writing*  rather  than  by  his  iuQueiice  as  a 
theologian  or  his  importance  a*  an  ecclesiastic.  His  mi  ml  was 
neither  scientific  nor  speculative,  and  he  was  attracted  rather  to 

?uestions  of  casuistry  than  to  the  deeper  problems  of  pure  theology, 
lis  wide  rcailiug  and  capacious  niotnory  enabled  him  to  carry  iu 
bu  mind  the  materials  of  a  sound  historical  theology,  but  these 
materials  were  unsifted  by  criticism.  HU  immense  learning  served 
him  rather  as  a  storehouse  of  illustrations,  or  as  an  armoury  out 
of  which  he  could  choose  the  fittest  weapon  for  discomfiting  an 
opponent,  than  a*  a  quarry  furnishing  him  with  material  for  build- 
.ing  up  a  completely  designed  and  enduring  edifice  of  systematized 
truth.  Indeed,  be  had  very  limited  faith  in  tho  human  mind  aa 
on  instrument  of  troth.  "  Theology,"  he  says,  "  is  rather  a  divine 
life  than  a  divine  knowledge."  HU  great  plea  for  toleration  is 
ba»d  on  the  impossibility  of  erecting  theology  into  a  demonstrable 
science  "  It  U  impossible  all  should  be  of  one  mind.  Aud  what 
U  impossible  to  be  done  U  not  necessary  it  should  be  done." 
Differences  of  opinion  there  must  be;  but  heresy  is  not  an  error 
of  the  understanding  but  an  error  of  the  wilL"  His  aim  in  life 
was  practical ;  hU  interests  were  in  ineu  rather  than  in  ideaa,  and 
his  sympathies  were  evoked  rather  by  the  experiences  of  indi  viduals 
than  by  great  movements.  Of  a  decidedly  poetic  temperament, 
fervid  and  mobile  in  feeling,  and  of  •  prolific  faucy,  ho  had  also 
tho  sense  and  wit  that  come  of  varied  contact  with  men.  All  Us 
gifts  were  made  available  for  influencing  other  nun  by  bU  easy 
command  of  a  style  rarely  matched  in  dignity  and'colour.  Witt 
all  the  majesty  and  stately  elaboration  and  musical  rhythm  of 
Hilton's  finest  prose,  Tsylor's  style  U  relieved  and  brightened  by 
an  aslonUhing  variety  of  felicitous  illustrations,  ranging  from  the 
most  homely  and  terse  to  the  most  dignified  and  elaborate.  HU 
sermons  especUlly  abound  in  quotations  and  allusions,  which  have 
tho  air  of  spontaneously  suggesting  themselves,  but  which  must 
sometimes  have  baffled  hU  ncarers.  This  seeming  pedantry  is, 
however,  atoued  for  by  the  clear  practical  aim  of  hU  sermons,  the 
nobis  ideal  he  keeps  before  his  hearers,  and  the  skill  with  which 
he  handles  spiritual  experience  and  u ages'  incentives  to  virtue. 
But,  through  all  his  gorgeous  dequeues  and  genial  iutercst  in 
hntuau  nature,  there  breaks  from  time  to  time  soujo  dead  and 
laboured  irrelevancy,  the  growth  of  his  training  in  scholastic 
dialectics;  for.  "like  some  other  writers  of  the  17th  century  he 
seems  almost  to  have  two  minds,— one  tender,  sweet,  luxuriant  to 
excess,  the  other  liard,  subtle,  formal,  prone  to  definition  and 
logomachy." 

The  first  collected  edition  of  his  works  was  published  by  UUhop 
Hcber  (with  a  life)  in  1822,  reissued  after  careful  revision  by 
Charles  Tage  Eden,  1852-01.  (M.  D. ) 

TAYLOR,  John  (1680-1654),  commonly  called  "The 
Water  Poet,"  was  born  at  Gloucester  in  August  1580  Of 
huTparentage  and  early  boyhood  very  little  is  known,  and 
that  little  is  mainly  to  be  gleaned  .from  various  scattered 
personal  allusions  in  tho  numerous  short  writings  of  this 
prolific  wit  and  rhymster.  After  fulfilling  his  apprentice- 
ship to  a  waterman,  he  seeins  to  have  served  (1596)  in  the 
fleet  under  the  earl  of  Essex,  and  to  have  been  present  at 
the  naval  attack  upon  Cadiz.  On  his  return  to  England 
he  took  up  the  trade  of  Thames  waterman,  and  for  a  time 
at  any  rate  was  a  collector  of  the  dues  exacted  by  the 
lieutenant  of  the  Tower  on  all  wines  destined  for  Loudon. 
The  title  of "  Water  Poet,"  which  he  owes  to  his  occupation 
on  the  river,  is  a  misnomer.  Tnylor  was  no  poet,  though 
he  could  string  rhymes  together  with  facility;  his  wit, 
which  was  vigorous  and  vulgar,  found  best  expression  in 
rollicking  prose.  He  shows  a  broad  sense  of  rough  fun, 
occasionally  of  humour ;  but  for  the  most  part  his  comi- 
calities would  now  meet  with  scanty  appreciation.  He 
had  a  very  good  opinion  of  himself,  his  writings,  and  bis 
importance ;  and  it  was  he  himself  who  net  forth  that  he 
the  "king's  water  poet"  and  the  "queeu's  water- 
US'  His  literary  performances  can  most  easily  and  most 


satisfactorily  ta  studied  in  the  hat.dsome  quarto,  contain-"' 
ing  nil  hid  production*,  tdited  by  Mr  C.  Utudley,  and  pub- 
lished iu  1872.  HU  "  works,"  sixty-three  in  number,  first 
appeared  in  <>ue  large  volume— now  a  rarity  sought  after 
by  collectors-  in  1630.  He  delighted  in  eccentric  freaks, 
calculated  in  narration  to  astound  both  the  sober  country- 
folk and  the  somewhat  sceptical  Londoners.  Thus,  with 
a  companion  as  feather-brained  ad  himself,  he  once  started 
on  a  voyage  from  London  to  Queensborough  in  a  paper 
boat,  with  two  stockfish  tied  to  two  canes  for  oars  ;  before 
the  journey's  cud  was  reached  the  frail  boat  collapsed, 
as  might  have  been  expected,  though  a  qualified  success 
finally  met  Taylor's  efforts.  The  spirit  of  the  bargee 
was  in  him,  aud  he  delighted  in  rough  give-and-take ;  a 
rude  lampoon  wan  one  of  his  favourite  verbal  weapons. 
Thus  Thomas"  Coryat,  the  author  of  CrwUlift^  having 
excited  the  literary  waterman's  ridicule,  was  rewarded 
with  a  ludicrous  dedication  in  the  production  entitled 
Taylor't  Traeeti  in  G'erminie;  again,  the  "water  poet" 
indulged  in  abusive  satire  to  his  heart's  content  in  an 
"  effusion  "  which  be  called  A  Kicksey-  Wituey,  or  a  Ltrry 
Come-Tvxouj — a  literary  castigation  which  he  inflicted 
upon  those  subscriber*  to  a  certain  u  work  "  of  his  who 
omitted  to  substantiate  their  promisee.  This  production 
was  entitled  The  Pennilest  Pilgriuwgt,  or  tlu  Moutyltu 
PmtmbuUttion  of  John  Tny lor,  and  consisted  of  an  account 
of  its  author's  pedestrian  tour  from  London  to  Edinburgh; 
and  to  this  work  some  sixteen  hundred  persons  are  said 
to  have  promised  their  support  Another  wagering  ven- 
ture was  a  journey  to  Prague,  where  he  is  said  to  have . 
been  received  and  entertained  by  the , queen  of  Bohemia  in 
1 C20.  Two  years  later  Taylor  made  "a  very  merry,  wherry 
ferry  voyage,  or  Yorko  for  my  money,"  and  in  tho  ensu- 
ing year  another  water-journey,  which  he  subsequently 
described  in  proso  and  verso  as  A  A'eio  Discovery  by  Sea 
xeitli  0.  Wherry  from  London  to  Salitbury.  At  tho  out- 
break of  the  Civil  War  Taylor  forsook  the  river  and  retired 
to  Oxford,  where  he  tempted  fortune  by  keeping  a  public- 
house.  His  sympathies  were  wholly  with  the  Royalists, 
— the  Roystcrista,  as  he  called  them  once ;  and,  when  tho 
town  surrendered,  tho  "  water  poet "  returned  to  London 
and  kept  a  public-house  under  the  sign  of  The  Crown,  in 
Phoenix  Alley,  Long  Acre.  He  incurred  some  odium  from 
bis  loyal  observance  of  the  king's  death  in.  the  placement 
above  his  door  of  the  sign  of  The  Mourning  Crown,  and 
he  was  forced  to  take  the  latter  down.  .With  characteristic 
readiness  he  substituted  for  it  his  own  portrait,  with  some 
doggerel  lines  underneath.  It  was  here  that  in  December 
1654  he  died,  and  in  the  neighbouring  churchyard  of  St 
Martin's-in-the- Fields  his  remains  wero  laid. 

At  the  most,  Taylor  can  only  be  called  an  amusing  and  vulgarly 
clever  pamphleteer;  he  wrote  nothing  worthy  of  remembrance 
hi 


by  the  historian  of  the  period  in  which  he  lived,  by  the  antionary, 
and  by  the  enthusiastic  student  of  tho  many  straggling  little  by- 
ways of  literature.  ,  *  ^ 

TAYLOR,  Tom  (1817-1880),  dramatist  and  art  critic, 
was  born  at  Sunderland  in  1817.  After  attending  school 
there,  and  studying  for  two  sessions  at  Glasgow  university, 
he  in  1837  entered  Trinity  College,  Cambridge,  of  which 
ho  became  a  fellow.  Subsequently  he  held  for  two  years 
the  professorship  of  English  literature  at  University  Col- 
lege, London.  He  was  called  to  the  bar  (Middle  Temple) 
in  November  1845,  and  went  on  the  northern  circuit  until, 
in  1850,  he  became  assistant  secretary  of  the  Board  of 
Health.  On  the  reconstruction  of  tho  board  in  1854  he 
was  made  secretary,  and  on  its  abolition  bis  services  wero 
transferred  to  the  Local  Government  Act  Office,  a  depart- 
ment of  the  Home  Office  created  by  tho  Sanitary  Act  of 
1866.  In  his  very  early  years  Tom  Taylor  showed  a  pre- 
dilection for  the  drama,  and  was  in  the  habit  of  performing1' 
dramatic  pieces  along  with  a  number  of  children  in  a  lofl 
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over  a  brewer's  stable.  His  first  dramatic  composition  was 
a  rhymed  fairy  tale  or  extravaganza,  written  in  conjunction 
with  Albert  Smith  and  Charles  Kenny,  and  performed  in 
1846.-  From  this  time  he  wrote  for  the  stage  continuously 
till  the  close  of  his  life,  his  dramatic  compositions  or 
adaptations  numbering  in  all  over  100,  amongst  the  best 
known  of  which  are  Still  Water  Runs  Deep,  Victims,  the 
Contested  Election,  the  Overland  Route,  the  Ticket  of  Leave 

Anne  Boleyn,  and  Joan  of  Arc.  He  may  perhaps  be  I 
regarded  as  the  first  dramatist  of  his  time,  so  far  as  general 
appreciation  goes;  and,  if  his  chief  concern  was  the  con- 
struction of  a  popular  acting  play,  his  dramas  possess  at 
the  6ame  time  considerable  literary  excellence,  while  tliu 
characters  are  clearly  and  consistently  drawn,  and  tho 
dialogue  is  natural,  yet  nervous  and  pointed.  In  his  blank 
verse  historical  dramas,  such  as  Anne  Boleyn  and  Joan  of 
Arc,  he  was  not  so  successful.  Taylor  was  also  a  very 
frequent  contributor  to  the  light  magazine  literature  of 
the  day.  In  1872  he  withdrew  from  public  life,  and,  on 
the  death  of  Shirley  Brooks  in  1873,  he  became  editor  of 
Punch.  He  occasionally  appeared  with  success  in  amateur 
theatricals,  more  especially  in  the  character  of  Adam  in 
As  You  Like  //and  of  Jasper  in  A  Sheep  in  Wolfs  Cloth- 
ing. He  had  some  talent  for  painting,  and  for  many  years 
was  art  critic  to  the  Times.  He  died  at  Lavender  Sweep, 
Wandsworth,  12th  July  1880. 

Apart  from  the  drams,  hi»  chief  contributions  to  literature  are 
hi*  biographies  of  painters,  vi*.,  Autobiography  of  B.  R  Haydon 
(1803);  Autobiography  and  Correspondence  of  C.  R.  Leslie,  R.A. 
(1859);  and  Lift  and  Tints  of  Sir  Joshua  Reynolds  (1865),  which 
'  had  been  left  in  a  very  incomplete  state  by  Mr  Leslie.  His  Historical 
■Dramas  appeared  in  one  volume  in  1877.  He  also  edited,  with  a 
memorial  preface,  Pen  Sketches  from  a  Vanished  Hand,  selected  from 
Pap'.rs  of  the  latt  Mortimer  Collins. 

TAYLOR,  Zachary  (1784-1850),  president  of  tho 
United  States,  was  born  in  Orange  county,  Virginia, 
November  24,  1784.  He  entered  the  army  as  lieutenant 
in  1308,  and  rose  to  the  rank  of  major  jn  the  war  with 
Great  Britain  which  followed.  At  the  outbreak  of  the 
Mexican  War  he  was  in  command  of  the  American  forces 
in  Louisiana  and  Texas,  and  was  directed  to  make  the 
advance  into  the  disputed  territory  which  brought  on  the 
war.  Beating  the  Mexicans  in  two  battles,  ho  followed 
them  iuto  Mexico,  and  there  defeated  Santa  Anna  in  tho 
crowning  battle  of  his  campaign,  Buena  Vista  (1847). 
Dissatisfied  with  his  treatment  by  the  administration,  he 
resigned  and  returned  to  the  United  States,  where  the 
Whig  party  nominated  him  and  elected  him  president 
(1848).  The  struggle  over  the  question  of  the  admission 
of  slavery  to  the  territory  taken  from  Mexico  occupied  his 
term  of  office,  and  he  died  at  Washington,  July  9,  1850. 

TCHAD,  Taxo,  or  Chad,  Lake.  See  Aj-hica,  vol.  i  p. 
255,  and  Soudan. 

TCHEREM ISSES,  or  Cherekissiu.  See  Fixland, 
vol.  ix.  p.  219,  and  Russia,  vol.  xxi.  pp.  79-80. 

TCHERKASY  (Polish  Cterkasy),  a  district  town  of 
Russia,  in  the  government  of  Kicff,  and  190  miles  by 
rail  to  the  south-east  of  Kieff,  on  the  right  bank  of  the 
Dnieper.  It  is  poorly  built,  mostly  of  wood  ;  the  popula- 
tion has  rapidly  increased  lately,  and  has  doubled  since 
1846,  reaching  15,740  in  1883.  There  are  now  two 
gymnasiums  for  boys  and  girls,  and  several  lower  schools. 
The  inhabitants  (Little  Russian)  are  mostly  employed  in 
agriculture  and  gardening.  There  is  a  brisk  export  trade 
in  corn,  refined  sngar,  tobacco,  salt,  and  timber  ;  raw  sugar 
and  manufactured  goods  are  imported,  principally  by  Jewish 
■merchants. 

Tcherkaay,  formerly  Tcherkassk,  was  an  Important  town  of  the 
Ukraine  in  the  15th  century,  and  remained  ao,  under  Polish  rule, 
until  the  revolt  of  Hmelnitski,  when  it  became  free.  When  Weat 
Ukraine  waa  taken  again  by  Poland,  most  of  its  inhabitants  migrated 
to  the  left  bank  of  the  Dnieper.    It  was  annexed  by  Russia  in  1796. 


TCHERNIGOFF,  a  government  of  Little  Russia,  on 
the  left  bank  of  the  Dnieper,  bounded  by  Moghileff  and 
Smolensk  on  the  N.,  Orel  and  Kursk  on  the  E.,  Poltava 
on  the  S.,  and  Kieff  and  Minsk  on  the  W.,  has  an  area, of 
20,233  square  miles.  Its  surface  is  an  undulating  plain, 
650  to  750  feet  high  in  the  north,  and  from  370  to  600 
feet  in  the  south,  deeply  grooved  by  ravines  and  the 
valleys  of  the  rivers.  In  the  north,  "  beyond  the  Desna," 
about  one-third  of  the  area  is  under  wood  (which  is  rapidly 
disappearing),  and  marshes  occur  along  the  courses  of  the 
rivers ;  while  to  the  south  of  the  Desna  the  soil  is  dry, 
sometimes  sandy,  and  assumes  the  characters  of  a  steppe- 
land  as  one  proceeds  southward.  Chalk  deposits  prevail 
in  the  north,  and  Eocene  in  the  south.  The  government  is 
watered  by  the  Dnieper  (which  forms  its  western  boundary 
for  178  miles)  and  its  tributaries  the  Soj  and  the  Desna. 
The  latter,  which  flows  through  Tchernigoff  for  nearly  350 
miles,  is  navigable,  and  timber  is  brought  down  its  tribu- 
taries. Corn,  linseed,  timber,  brandy,  hemp,  and  sugar 
are  shipped  on  the  Dnieper,  Soj,  and  Desna,  and  salt  im- 
ported. The  climate  is  much  colder  in  the  woody  tracts 
of  the  north  than  in  the  south  ;  the  average  yearly 
temperature  at  the  town  of  Tchernigoff  is  44**4  (January, 
23°;  July,  68*  5). 

The  population,  which  is  rapidly  increasing,  reached  1,096,250  in 
1883.  It  is  chiefly  Little  Russian  (85 '6  per  cent);  Great  Russians 
(6*1  per  cent),  mostly  Kaskolniks,  and  White  Russians  (5*6  per 
cent)  inhabit  the  northern  districts.  Jews  have  spread  rapidly 
since  last  century,  and  now  number  more  than  45,000.  There  are, 
besides,  some  20,000  Germans  as  well  as  Groeks  at  Nyczhin.  Agri- 
culture is  the  principal  occupation;  in  the  north,  however,  many 
of  the  inhabitants  are  engaged  in  the  timber  trade  and  various 
domestic  industries.  Cattle-breeding  is  carried  on  in  tho  central 
districts,  and  there  were  in  1883  672,200  horses,  515,300  cattle, 
and  948,000  sheep.  Beet  is  extensively  cultivated,  and  in  1884 
2  million  cwts.  of  beet-root  were  delivered  to  the  thirteen  sugar- 
works  within  the  government.  The  culture  of  tobacco  is  al»o  in- 
creasing, upwards  of  500,000  cwts.  being  produced  annually.  Hemp 
is  widely  cultivated  in  the  north,  and  the  milder  climate  of  the 
south  encourages  gardening.  Bee-keeping  is  extensively  carried 
on  by  the  Raskolniks.  Tar,  pitch,  and  a  large  variety  of  wooden 
manufactures  are  largely  produced  in  the  forest  districts,  as  also 
are  wovon  fabrics,  felts,  and  leather  wares.  Limestone,  grind- 
stones, china-clay,  and  building  stone  are  quarried.  Manufacture* 
have  begun  to  develop  rapidly  of  late ;  by  1881  their  yearly  produc- 
tion reached  £1,340,000  (£860,000  from  sugar-works  ami  distil- 
leries). Trade  is  active,  especially  since  the  opening  of  the  railway 
between  Kieff  and  Kursk,  which  runs  through  Tchernigoff.  The 
government  is  divided  into  fifteen  districts,  the  chief  towns  (with 
populations  in  1885)  being  Tchernigoff  (19,000),  Borzna  (13.700), 
Glukhoff  (16,450),  Gorodnya  (3550).  Konotop  (16,420),  Koiclets 
(4430),  Krolcvets  (9190),  Mglin  (10,880),  Novgorod-Sycvcrsk  (8020), 
Novojybkoff  (11,920),  Kyezhin  (43,020),  Oster  (3550),  SosniUa 
(6650),  Starodub  (23,890  in  1880),  and  Sunuh  (3770).  A  number 
of  unimportant  towns  (14  posads  and  49  mytstc(hJci)  possess  muni- 
cipal institutions. 

TCHERNIGOFF,  capital  of  the  abovo  government, 
stands  on  the  right  bank  of  the  Desna,  nearly  half  a  mile 
from  the  river,  476  miles  from  Moscow.  Far  removed 
from  the  great  channels  of  trade,  its  sole  importance  is 
as  an  administrative  centre.  Its  houses  are  poorly  built, 
and  the  streets  are  un paved.  The  population  (19,000  in 
1885,  one-third  being  Jews)  is  almost  stationary.  The 
ruins  of  its  fortress,  and  the  old  cathedrals  of  Preo- 
brazhenio  and  Borisoglebsk,  founded  in  the  11th  and  12th 
centuries,  bear  witness  to  the  former  importance  of  the 
town.  Numerous  graves  scattered  about,  and  now  partly 
explored,  speak  of  the  battles  which  caused  its  decay. 

Tchernigoff  is  known  to  have  existed  before  the  introduction  of 
Christianity  into  Russia.  In  907  it  is  mentioned  in  the  treaty  of 
Oleg  as  next  to  Kieff,  and  in  the  11th  century  it  becamo  the  capital 
of  the  principality  of  Syeversk  and  an  important  commercial  city. 
The  Mongolian  invasion  put  an  end  to  its  growth.  Lithuania 
annexed  it  in  the  14th  century,  bnt  it  was  soon  seized  by  Poland, 
which  held  it  until  the  17tf<  century.  The  great  rising  in  1648 
rendered  it  independent  until  1<*>M,  when  the  Cossacks  accepted 
the  protectorate  of  the  czars  of  Moscow.  In  1686  it  was  definitely 
annexed  to  Rustta. 
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TCHERNOMORSK,  a  government  of  Caucasia,  Russia, 
'consisting  of  a  narrow  strip  of  land  betwenn  the  main 
Caacasus  chain  and  the  Black  Sea,  formerly  inhabited  by 
the  Adygho  mountaineers  of  Caucasus.  This  strip,  pro- 
tected by  the  mountains  from  the  cold  winds  of  the  north; 
is  in  respect  of  climate  one  of  the  most  favoured  parts  of 
the  Black  Sea  littoral.  Owing  to  extensive  emigrations  of 
its  inhabitants  to  Turkey  since  the  Russian  conquest  of 
1864,  it  is  very  thinly  peopled,  the  population  numbering 
but  25,980,  mostly  Russians,  on  an  area  of  2824  square 
miles.  The  steep  slopes  of  the  Caucasus,  whose  summits 
range  from  2000  to  10,000  feet,  are  farrowed  by  narrow 
gorges,  and  bear  a  luxuriant  vegetation.  The  wild  vine — 
a  relic  of  former  gardens — grows  freely  in  the  forests,  which 
are  almost  impassable  on  account  of  the  underwood  and 
decaying  trees.  The  moistness  of  the  atmosphere  contri- 
butes to  the  spread  of  the  Caucasian  fever,  which  is  char- 
acteristic of  the  littoral.  Notwithstanding  the  proximity 
of  the  mountains  to  the  sea,  a  road  is  now  being  con- 
structed along  the  coast, — for  military  reasons. 

Agriculture  is  carriod  on,  bat  only  in  tbo  south,— gardening  and 
the  culture  of  the  vine  and  tobacco  being  the  chief  occupations 
besides  fishing  and  hunting.  Some  manufacture*  are  rising  up  at 
Novorossiysk  (S330  inhabitants)  and  Anapa  (5360),  the  two  prin- 
cipal towns,  which  also  have  some  foreign  trade.  Tho  region  is 
a  separate  province  under  a  military  governor  residing  at  Novo- 
rossiysk, where  a  new  harbour  is  being  constructed. 

TCH1STOPOL,  a  district  town  of  Russia,  in  the  govern- 
ment of  Kazaii,  90  miles  to  tho  south-east  of  that  town,  on 
the  left  bank  of  the  Kama.  Before  1781  it  was  a  mere 
village  (Tchistoye  Pole),  founded  by  runaway  serfs ;  at 
present  it  is  extending  rapidly  and  becoming  an  industrial 
town,  with  flour-mills,  distilleries,  and  a  few  cotton-mills. 
Tho  merchants  carry  on  a  brisk  trade  in  corn  brought  in 
irom  the  fertile  tracts  of  Ufa,  and.  shipped  down  the 
Kama ;  manufactured  wares  are  imported.  The  popula- 
tion in  1883  was  18,200. 

TCHITA,  capital  of  Transbaikalia,  Eastern  Siberia, 
stands  585  miles  east  of  Irkutsk,  on  the  Tchita  river,  half 
a  mile  above  its  junction  with  the  Ingoda.  It  was  founded 
in  1851 ;  and  military  considerations  led  to  the  selection 
of  this  very  small  villago  to  be  the  capital  of  Transbaikalia. 
Steamers  on  the  Amur  and  Shilka  do  not  penetrate  so  far 
as  the  upper  Ingoda ;  they  usually  stay  at  Sryetensk,  320 
miles  distant  But  the  military  supplies  sent  every  year 
from  Transbaikalia  to  the  Amur  region  usually  start 
from  Tchita, — the  forest-covered  hills  on  the  banks  of 
the  Ingoda  supplying  material  for  the  construction  of  the 
barges  (from  100  to  200  in  number)  on  which  these  sup- 
plies are  carried  as  soon  as  the  melting  of  tbo  snows  in  the 
mountains  temporarily  raises  the  water  in  the  river  to  a 
sufficient  height.  Tchita  ia  built  of  wood,  with  unpaved 
streets  and  wide  open  spaces.  The  dryness  of  the  Buriat 
steppe  close  by  prevents  snow  from  accumulating  to  any 
depth;  even  when  tbo  cold  is  extreme ;  the  merchandise 
accordingly  which  is  forwarded  from  Irkutsk  to  the 
Nertcbinsk  district  is  brought  to  Tchita  on  carts,  and  is 
there  loaded  on  sledges  for  the  continuation  of  the  journey 
down  the  frozen  rivers.  The  population  of  Tchita  in 
1883  was  12,600.  The  inhabitants  support  themselves 
by  agriculture,  by  trade  in  furs,  cattle,  hides,  and  tallow, 
which  are  bought  from  the  Burials,  and  in  all  kind  of 
manufactured  wares  imported  from  Russia  and  Western 
Siberia. 

TEA.  This  important  food  auxiliary,  now  in  daily  use 
as  a  beverage  by  probably  one-half  of  the  population  of 
the  world,  is  prepared  from  the  leaves  of  one  or  more 
plants  belonging  to  the  natural  order  Ternttromiaetm. 
The  order  includes  the  well-known  ornamental  genus  of 
shrubs  Camellia,  to  which  indeed  the  tea-plants  are  so 
closely  allied  that  by  many  'systematic,  writers  they  are 


included  in  the  same  genus.    The  tea-plants  have  been 
cultivated  in  China  for  at  least  a  thousand  years.' 

As  is  commonly  the  case  with  plants  which  have  been  Botany, 
long  under  cultivation,  there  is  much  doubt  as  to  specific 
distinctions  among  the  varieties  of  tea.  Under  the  name 
of  Thea  rinentit,  Linnaeus  originally  described  tea  as  a 
single  species  ;  but  with  fuller  knowledge  of  the  Chinese 
plants  he  established  two  species,  Thea  Bohea  and  Thea 
virifiu,  and  it  was  assumed  that  the  former  was  tho  source 
of  black  teas,  while  Thea  viridU  was  held  to  yield  the 
green  varieties.  In  1843,  however,  Mr  Robert  Fortune 
found  that,  although  the  two  varieties  of  the  plant  exist 
in  different  parts  of  China,  black  and  green  tea  are  made 
indifferently  from  the  leaves  of  the  aamo  plant.  The  tea- 
plant  is  cultivated  in  China  as  an  evergreen  shrub,  which 
grows  to  a  height  of  from  3  to  6  feet.  The  stem  is  bushy, 
with  numerous  and  very  leafy  branches ;  the  leaves  are 
alternate,  largo  elliptical,  obtusely  serrated,  veined,  and 
placed  on  short  channelled  foot  atalka  The  calyx  ia 
small,  smooth,  and  divided  into  five  obtuse  sepals.  Tha 
flowers  are  white,  axillary,  and  slightly  fragrant, — often 


Flo.  1.— Tea- Plant  [Thea  rinentu). 


two  or  three  together  on  separate  pedicels.  The  corolla 
has  from  five  to  nino  petals,  cohering  at  the  base.  The 
filaments  are  short,  numerous,  and  inserted  at  the  base  of 
the  corolla ;  the  anthers  are  large  and  yellow,  the  style 
trifid,  and  the  capsules  three-celled  and  three-seeded. 
'  The  viridit  varieties  are  hardier,  and  possess  larger  and 
brighter  green  leaveB  than  belong  to  the  Bohea  variety. 
No  strictly  wild  tea-plants  have  been  discovered  in  China, 
but  an  indigenous  tea-tree  (Thea  auamica)  is  found  in 
Assam,  which  botanists  now  incline  to  regard  as  the 
parent  species  of  all  cultivated  varieties.  It  differs  in 
many  respects  from  the  Chinese  plants.  The  indigenous 
Assam  tea-plant  is  a  tree  attaining  a  height  of  from  1 5  to 
20  feet,  growing  in  the  midst  of  dense  moist  jungle  and 
in  shady  sheltered  situations.  Its  leaves  vary  considerably 
in  stte,  form,  and  venation,  being  usually  smooth,  thick, 
and  leathery,  lanceolate,  ovate  lanceolate,  or  oblong  lanceo- 
late. They  are  variously  dotted  with  pellucid  cells  con- 
taining essential  oil,  and  the  number  6f.  such  cells  shown 
by  the  leaf  is  held  to  be  an  indication  of  the  quality  of  tea 
it  will  yield.  The  leaf  of  the  Chinese  plant  never  exceeds 
#4  inches  in  length,  while  that  of  the  Assam  tree  reaches 
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Fw.  8.— Epidtrmii  of  Tea-t^f  (under  side), 
x  160. 

amount  of  frost,  when  it  receives  sufficient  summer  heat 
to  harden  its  wood.  But  comparatively  few  regions  are 
suited  for  practical  tea-growing. 

A  rich  and  exuberant  growth  of  the  plants  is  a  first 
essential  of  successful  tea  cultivation..  This  is  only  obtain- 
able in  warm,  moist,  add  comparatively  equable  climates, 
where  rains  are  frequent  and  copious.  The  climate  indeed 
which  favours  tropical  profusion  of  jungle " growth — still 
steaming  heat — is  that  most  favourable  for  the  cultivation 
of  tea,  and  such  climate,  unfortunately,  is  most  prejudicial 
to  the  health  of  Europeans.  It  was  formerly  supposed 
that  comparatively  temperate  latitudes  and  steep  sloping 
ground  afforded  the  most  favourable  situations  for  tea- 
planting,  and  much  of  the  disaster  which  attended  •  the 
early  stages  of  the  tea  enterprise  in  India  is  traceable  to 
conception.    Tea  thrives  best  in  light  friable 
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9  inches  and  upwards.    The  Chinese  plant  is  hardy,  and 
capable  of  thriving  under  many  different  conditions  of 
climate  and  situation;  while  the  indigenous  plant  is  tender 
and  difficult  of  cultivation,  requiring  for  its  success  a  close, 
hot,  moist,  and  equable  climate.'*  The  characteristic  vena- 
tion of  the  leaf  of  the  Chinese  tea-plant  is  delineated  in 
fig.  2.    In  minute  structure  the  leaf  presents  highly 
characteristic  appearances.  The 
under  side  of  the  young  leaf  is 
densely  covered  with  fine  one- 
celled  thick-walled  hairs,  about  1 
mm.  in  length  and  015  mm.  in 
thickness.    These  hairs  entirely 
disappear  with  increasing  age. 
The  structure  of  the  epidermis  of 
the  under  aide  of  the  leaf,  with 
its  contorted  cells,  is  represented 
(  x  160)  in  fig.  3.    A  further  char- 
acteristic feature  of  the  cellular 
structure  of  the  tea-leaf  is  the* 
abundance,  especially  in  grown 
leaves,  of  large,  branching,  thick- 
walled,  smooth  cells  (idioblasts), 
which,  although  they  occur  in 
other  leaves,  are  not  found  in  such 
as  are  likely  to  be  confounded 
with  or  substituted  for  tea.  The 
minute  structure  of  the  leaf  in 
section  is  illustrated  in  fig.  4. 
.  of    The  cultivated  varieties  of  tea, 
growth,  being  comparatively  hardy,  possess 
an  adaptability  to  climate  excelled 

among  food  plants  only  by  the  wheat  The  limits  of  actual 
tea  cultivation  extend  from  39*  N.'Ut  in  Japan,  through 
the.  tropics,  to  Java,  Australia,  Natal,  and  Brazil  in  the 
southern  hemisphere.  The  tea-plant  will  even  live  in  the 
open  air  in  the  south  of  Englaud,  and  withstand  some 


soils  of  good  depth,  through  which  water  jjercolates  freeiy, 
the  plant  being  specially  impatient  of  marshy  situation! 
and  stagnant  water.  Undulating  well-watered  tracts,  where 
the  rain  escapes  —r-,— ^--r;- 
freely,  yet  without 
washing  away  the 
sod,  are  the  most 
valuable  for  tea  gar- 
dens. As  a  matter 
of  fact,  many  of  the 
Indian  plantations 
are  established  on 
hill-sides,  after  the 
example  of  known 
districts  in  China, 
where  hill  slopes  and  odd 
with  tea-plants. 

g  to  Chinese  legend, 


FlO.  4.— Section  through  Tea-Loaf. 

are  commonly  occupied 


the  virtues  of  tea  (afca,"  17  .an 
pronounced  in  the  Amoy  dialect  te,  whence  the  English 
name)  were  discovered  by  the  mythical  emperor  Chin- 
nung,  2737  ac,  to  whom  all  agricultural  and  medicinal 
knowledge  is  traced.    It  is  doubtfully  referred  to  in  the 
book  of  ancient  poems  edited  by  Confucius,  all  of  which 
are  previous  in  date  to  550  B.C.    A  tradition  exists  in 
China  that  a  knowledge  of  tea  travelled  eastward  to  and 
in  China,  having  been  introduced  543  a.d.  by  Bodhidharma, 
an  ascetic  who  came  from  India  on  a  missionary  expedition, 
but  that  legend  is  also  mixed  with  mythical  and  super- 
natural detaUa    Bat  it  is  quite  certain,  from  the  historical 
narrative  of  Lo  Yu,  who  lived  in  the  Tang  dynasty  (618- 
906  a.d.),  that  tea  was  already  used  as  a  beverage  in  the 
6th  century,  and  that  during  the  8th  century  its  use  had 
become  so  common  that  a  tax  was  levied  on  its  consump- 
tion in  the  14th  year  of  Tih  Tsung  (793).    The  use  of  tea 
in  China  in  the  middle  of  the  9th  century  is  known*  from 
Arab  sources  (Beinaud,  Relation  det  Voyages,  1845,  p.  40). 
From  China  a  knowledge  of  tea  was  carried  into  Japan,  ^ 
and  there  the  cultivation  was  established  about  the  begin- 
ning of  the  13th  century. ,  Seed  was  brought  from  China 
by  the  priest  Miyoye,  and  planted  first  in  the  south  island, 
Kiushiu,  whence  the  cultivation  spread  northwards  till  it 
reached  the  high  limit  of  39'  N.    To  the  south  tea  cultiva- 
tion also  spread  into  Tong-king  and  Cochin  China,  but  the 
product  in  these  regions  is  of  inferior  quality.    Till  well 
into  the  19th  century  it  may  be  said  that  China  and  Japan 
were  the  only  two  tea-producing  countries,  and  that  the 
product  reached  the  Western  markets  only  through  the 
narrowest  channels  and  under  most  oppressive  restrictioaa 
In  the  year  1826  the  Dutch  succeeded  in  establishing 
tea  gardens  in  Java    At  an  early  period  the  East  India 
Company  of  Great  Britain,  as  the  principal  trade  interme- 
diary between  China  and  Europe,  became  deeply  interested 
in  the  question  of  tea  cultivation  in  their  Eastern  posses- 
sions. •  In  1788  Sir  Joseph  Banks,  at  the  request  of  the 
directors,  drew  up  a  memoir  on  the  cultivation  of  economic 
plants  in  Bengal,  in  which  he  gave  special  prominence  to 
tea,  pointing  out  the '  regions  most  favourable  for  ite 
cultivation.    About  the  year  1820  Mr  David  Scett,  one 
of  the  Company's  servants,  sent  to  Calcutta  from  tho 
district  of  Kuch  Behar  and  Rangpur— the  very  district 
indicated  by  Sir  Joseph  Banks  as  favourable  for  tca- 
growing-^-certain  leaves,  with  a  statement  that  they  were 
said  to  belong  to  the  wild  tea-plant..  , The  leaves  were 
submitted  to  Dr  Wallich,  Government  botanist  at  Calcutta, 
who  pronounced  them  to  belong  to  a  species  of  Camellia, 
and  no  result  followed  on  Mr*  Scott's  communication. 
These  very  leaves  ultimately  came  into  the  herbarium  of 
the  Linnean  Society  of  London,  and  have  authoritatively 
been  pronounced  to  "belong  to  the  indigenous  Assam  tea- 
plant   Dr  Wallich's  attribution  of  this  and  other  specimens 
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iubscf<uentiy  sent  in  to  the  genus  Camellia,  although 
scientifically  defensible,  unfortunately  diverted  attention 
fwm  the  significance  of  the  discovery.     It  was  not  till 
1834  that,  overcome  by  the  insistence  of  Captaiu  Francis 
Jenkins,  who  maintained  and  proved  that,  called  by  the 
nime  Camellia  or  not,  the  leaves  belonged  to  a  tea-plant, 
Dr  Wallich  admitted  "  the  fact  of  the  genuine  tea-plant 
king  a  native   of  our  territories  in  Upper  Assam  as 
incontrovertibly  proved."    In  the  meantime  a  committee 
had  been  formed  by  Lord  William  Bentinck,  the  governor- 
general,  for  the  introduction  of  tea  culture  into  India, 
and  an  official  had  already  been  sent  to  the  tea  districts 
of  China  to  procure  seed  and  skilled  Chinese  workmen 
to  conduct  operations  in  the  Himalayan  regions.  The 
discovery  and  reports  of  Captain  Jenkins  led  to  the 
investigation  of  the  capacities  of  Assam  as  a  tea-growing 
country  by  Lord  William  Bcntinck's  committee.  Evidenco 
of  the  abundant  existence  of  the  indigenous  tea-tree  was 
obtained;  and  the  directors  of  the  East  India  Company 
resolved  to  institute  an  experimental  establisbmeut  in 
Assam  for  cultivating  and  manufacturing  tea,  leaving  the 
industry  to  be  developed  by  private  enterprise  should  its 
practicability  be  demonstrated.    In  1836  there  was  sent  to 
London.  I  lb  of  tea  made  from  indigenous  leaves;  in  1837 
5  S>  of  Assam  tea  was  sent ;  in  1838  the  quantity  sent  was 
twelre  small  boxes,  and  ninety-five  boxes  reached  London 
in  1839.    In  January  1840  the  Assam  Company  was 
formed,  and  thenceforward  the  cultivation  of  tea  in  India 
was  carried  on  as  a  private  commercial  undertaking.  The 
tea  districts  of  India  include,  in  the  order  of  their  priority, 
Assam,  Dehra  Dun,  Kumaun,  Darjiling,  Cachar,  Kangra, 
Hazaribagh,  Chittagong,  Tarai,  and  the  Nilgiria  (Madras). 

Attempts  wero  repeatedly  made  to  introduce  tea  culture 
in  Ceylon,  und^r  both  Dutch  and  British  authority.  No 
permanent  success  was  attained  till  about  1876,  when  the 
disastrous  effects  of  the  coffee-leaf  disease  induced  planters 
to  give  serious  attention  to  tea.  Since  that  period  the  tea 
industry  has  developed  in  Ceylon  with  marvellous  rapidity, 
and  it  has  every  prospect  of  taking  the  first  rank  among 
Singalese  productions.  Tea-planting  has  also  been  suc- 
cessfully established  in  Natal.  But  beyond  the  regions 
above  enumerated  the  industry  has  never  taken  root.  It 
his  been  tried  in  the  West  Indies,  the  Southern  States  of 
America,  Brazil,  Australia,  and  the  south  of  Europe ;  but 
cheap  labour  is  a  tine  qua  noit  of  success.  Tea  can  bo 
picked  in  China  and  the  British  East  Indies  for  two  or 
three  pence  a  day  of  wages,  and  it  is  on  such  exceedingly 
moderate  outlay  that  the  margin  of  profit  depends. 

Tea  is  more  or  less  cultivated  for  local  consumption  in  all  pro- 
try  vincea  of  China  except  the  extreme  north,  bat  the  regions  from 
j>*.  which  it  U  exported  are  embraced  within  the  provinces  in  the 
south-east  —  Kwang-tung,  Fuh-keen,  Keang-se,  Che-keang,  Keang- 
ao,  and  Gan-hwuy.    Black -tea  manufacture  belongs  to  the  more 
southerly  portion  of  these  regions,  the  green-tea  country  lying  to 
the  north.    The  methods  employed  in  cultivating  the  plants  ami 
in  miking  ten  in  China  differ  widely  in  varioun  districts,  and  the 
teas  retained  for  native  use — especially  the  high-class  fancy  teas 
which  are  never  seen  abroad,  and  would  probably  not  bear  ex- 
portation—undergo special  manipulation.    The  teas  exported  are 
of  tliree  principal  classes— black  tea,  green  tea,  and  brick  tea. 
a-       In  cultivation,  the  young  plants  are  not  ready  for  picking  till 
they  aro  three  years"  old,  by  which  time  they  should  be  well 
established,  throwing  out  young  shoots  or"flnshes"  with  vigour 
an<i  profusion.    It  is  these  tender  shoots,  with  leaf-buds  and  expand- 
ing leaves,  which  alone  are  gathered  for  tea  manufacture,  and  the 
younger  the  leaf-bud  the  better  is  the  quality  of  the  tea.  Accord- 
injr  to  Chinese  statements  there  are  four  gatherings  of  leaves  in  the 
year.    The  first  is  made  early  in  April,  when  the  young  leaf-buds 
arc  just  unfolding,  and  these,  covered  below  with  their  fine  silky 
hairs,  are  taken  for  making  pekoe  or  young  hyson.    The  second 
gathering  takes  place  about  the  beginning  of  May,  another  in  July, 
and  the  fourth  in  August  and  September.    On  each  succeeding 
occasion  the  product  is  less  fragrant  and  valuable,  and  the  final 
gathering  is  said  to  conaist  of  large  leaves  of  little  value.  These 
Statements  do  not,  however,  accord  with  Indian  experience. 


The  following  brief  outline  of  the  Chines*  tea-making 
is  given  by  Mr  Ball  (Cultivation  and  Manufacture  of  Tea)'— 

'•The  leaves  of  bUek  let  are  exposed  to  tli«  ion  and  air  on  circular  trays  """I  Blatk 
treated  na  liar,  anting  wlilch  an  Incipient  saccharine  fermentation  Is  (appeals!  to 

etlle  oil.    Various  medinca'inr.a  of  Aarour 


take  place  In  conjunction  with  a  volai 

are  thus  produced  by  th«  management  of  this  fermentation;  a  loss  of  tannin 
takes  place  by  lha  eenvei  Hon  of  part  ot  ti  e  tannic  acid  into  sugar.  During  this 
change  the  leaves  become  flaccid,  and  slightly  tinged  or  spotted  with  ml  or  brown 
colourfnic  matter,  and  gl<«  om<  a  peculiar  odour,  gpprmlniailng  to,  or,  as  soma 
think.  Identical  with,  the  odour  of  tea.  A  certain  change  In  1Mb  clonr  is  carefully 
watched  by  the  workmen,  this  being  an  Indication  that  the  roasting  must  not  bo 
delayed.  It  Is  not  ntctstaiv  to  wall  till  th«  leave*  aro  spotted  with  red.  They 
aro  then  roasted  In  an  iron  vessel,  and  afterwards  roUed  with  the  hands,  to 
eipreas  their  Juices  Th«  roasting  and  rolling  are  repeated  so  long  aa  any  Juices 
can  be  expressed  from  t.Mc  leaves  In  the  act  of  rolling.  1  inally,  they  ate  dried 
In  sieves  placet!  over  a  charcoal  Are  In  drying  tubes,  during  which  the  leaves  aro 
occaaionally  uken  from  the  Are,  and  tnmed  until  completely  dried.  It  la  In  this 
|  last  stage  of  the  process  that  the  leans  twin  black,  though  thla  eliange  of  colour 
ts  mainly  due  to  the  procca.  of  manipulation  previously  10  roasting,  and  not  to 
the  action  of  heat." 

•■  The  leaves  of  green  lea  are  roasted  also  In  an  Iron  teasel,  but  as  soon  as  Creek 
gathered,  utthoat  any  prevtoua  raanlpnl  itlon.  all  healing  or  fermentation  ot  the  (0*. 
leaves  being  studiously  avoided ;  they  are  then  rolled  as  black  tea,  and  Anally 
dried  in  lha  same  ve»sel  In  which  they  hare  been  roostod,  by  constantly  stirring 
and  moving  them  about.  They  are  also  fanned  to  hasten  evaporation,  and  the 
drying  and  formation  of  the  peculiar  characteristic  colour  ol  ti  ls  tea,  which  it 
gradually  acquires  in  this  piocess.  and  which  resembles  the  bloom  on  some 
frulta." 

The  colour  of  genuine  green  tea  is  entirely  due  to  the  rapid  drying 
of  the  fresh  leaves,  which  prevents  the  chlorophyll  from  under- 
going any  alteratiou.  The  green  tea  sent  out  of  China  is  almost 
invariably  faced  or  glazed  with  artificial  colouring  matter,  princi- 
pally with  a  powdered  mixture  of  gypsum  and  Prussian  blue. 

Ths  names  distinguishing  commercial  qualities  of  tea  are  almost  f'nm- 
entirely  of  Chinese  origin.    Iu  general  they  indicate  a  gradation  merriat 
of  qualities  from  the  fine  and  delicate  product  of  tlio  young  leaf-  varieties 
bud  up  to  the  hard  and  woody  expanded  and  partly-grown  leaf. 
The  following  list  represents  the  ordinary  series  of  qualities,  begin- 
ning with  the  finest: — 

Black  Tea. — Flowery  pekoe,  orange  pekoe,  pekoe,  pekoe  souchong, 
souchong,  congou,  bohea. 

Green  Tea. — Gunpowder,  imperial,  hyson,  young  hyson,  hyson 
skin,  caper. 

Of  these  names,  pekoe  is  derived  from  pale- he  (white  hairs),  tho 
pekoes  showing  the  fine  downy  tips  of  the  young  buds  ;  souchong 
is  from  tinou-enung.  little  plant  or  sort;  congou  [kung-fu),  labour; 
bohea  (tru-i),  the  mountains  in  Fuh-keen,  the  centre  of  the  black-tea 
country  ;  and  hyson  (yuttien),  before  the  rains,  or  tu-ehun,  flour- 
ishing spring.  Many  other  names  occur  in  the  trade  denoting  teas 
of  special  qualities  or  districts,  such  as  oolong  (black  dragon)  and 
twankay,  from  tho  district  of  tlitt  name  in  the  province  of  Kcang- 
su.  Scented  teas  also  form  a  special  class  of  Chinese  produce.  In 
scenting  the  finished  tea,  either  black  orgreen  is  intimately  inter- 
mixed with  odoriferous  flowers  and  left  in  a  heap  till  the  tea  is  fully 
impregnated  with  tho  odour,  when  the  two  substances  are  separated 
by  sifting,  and  the  tea  so  scented  is  immediately  packed  and  ex- 
cluded from  the  air. 

Brick  tea  is  the  special  form  in  which  tea  is  prepared  for  use  Brick 
throughout  the  vast  tracts  of  Central  Asia.  It  is  made,  principally  tea. 
from  broken  leaves,  stalks,  and  fragments  of  large  leaves,  com- 
pressed into  blocks  of  various  sizes.  The  bricks  arc  of  various 
degrees  of  compression,  some  being  lightly  squeezed  into  a  loose 
mass  and  sewed  up  in  cowhide  bags,  while  othcis,  form  compact 
resonant  cakes,  in  which  all  trace  of  the  original  leaf  structure  is 
lost,  with  gilt  characters  impressed  in  their  surface.  Brick  tia  is 
much  iu  demand  over  an  area  greater  than  the  whole  of  Europe, 
and  by  many  tribes.it  is  stewed  with  milk,  salt,  and  butter  or  other 
fat  and  eaten  as  a  vegetable.  The  Kusslau  factors  established  in 
Hoo-pih  prepare  two  sizes  of  brick  tea,  which  they  send  oil  in  great 
quantities  through  the  Kalgan  Gate  of  the  Great  Wall. 

Under  Eutopenu  supervision  the  cultivation  and  especially  the  Tea  in- 
m.inufacture  of  tea  have  in  India  undergone  remarkable  improve-  Justry 
mcnts.   Indeed,  the  traditional  and  empirical  teaching  and  processes  ">  InoW 
of  China  proved  a  most  serious  slumblingblock  to  the  progress  of 
the  tea  industry  under  Wrstern  suspires.    The  tea-plants  now 
cultivated  in  India  are  of  three  principal  classes—  tho  indigenous 
Assam,  tho  Chinese,  and  a  hybrid  between  the  two.    By  much 
crossing  and  intermixture  the  gradations  from  ono  cxtrcroo  to  tho 
other  are  almost  imperceptible.    The  br-st  qualities  of  black  teas 
are  made  from  indigenous  and  high-class  hybrid  plants  but  these 
are  comparatively  Under  and  require  a  close  humid  climate.  Tho 
hardiness  of  the'Chiucsc  plants  is  their  most  impoitaiit  rharnrti  r, 
for,  favourably  situated,  tho  Assam  plant  gives  a  laiger  yield  of 
delicate  young  leaf  during  the  season  than  any  nther.  ^ 

In  favourable  circumstances  the  tea-plant  "Hushes"  or  sends  I'lckia;'. 
forth  a  fresh  crop  of  tender  young  shoots  from  twenty  to  twenty-' 
five  times  in  the  courso  of  its  growing  and  picking  season  of  about 
nine  months.  The  average  annual  yield  per  plant  is  very  variable,' 
but  may  be  stated  at  about  one-fifth  of  a  tb  of  finished  tea;  and,  as 
each  acre  of  a  garden  holds  1500  to  1600  mature  plants,  the  yield 
per  acre  may  be  from  300  to  350  lb  per  annum.  The  diagram 
(fig.  5)  from  Col  Monty's  valuable  pr-aiial  treatise  on  the  Culti' 


100 


TEA 


nation,  and  Manufacture  0/  Tea  illustrates  the  method  In  which  * 
flush  or  ihoot  U  picked,  and  the  portions  which  go  to  make  special 
classes  of  tea.  The  lines  in  the  diagram  show  the  points  at  which 
the  shoot  mar  he  picked,  and  it  is  important  that  the  lowest  leaf 
taken  should  be  so  nipped  off  as  to  leave  the  bad  in  its  axil 
uninjured  on  the  branch,  as  from  it  the  next  flush  will  then  develop. 
The  three  leaves  at  the  growing  point  (a,  t,  e)  yield  pekoe,  and 
the  whole  shoot  down  to  and  including  /  gives  pekoe  souchong, 
la  tho  order  of  their  age,  the  individual  leaves  manufacture  into 
as  flowery  pekoe,  f>  orangepekoe,  e  pekoe,  d  pekoe  souchong,  < 
Were  the  flush  further  developed  another 


Flo.  5.  —Mods  of  Picking  Tea. 

leaf  might  be  taken,  which  would  be  classed  as  bohea,  but  that  is 
not  a  quality  recognized  by  Indian  growers.    It  is  not,  however, 
the  practice  to  pick  or  treat  leaves  separately,  the  whole  flush  being 
manipulated  together,  and  the  tea  is  only  separated  into  qualities  by 
sifting  after  the  manufacturing  processes  have  been  completed. 
Hans-       Tho  manufacture  of  black  tea  is  found  to  be  an  essentially  simple 
Picture,  matter.    Many  of  the  processes  employed  by  the  Chinese  are  quite 
Week     superfluous,  and  several  of  the  manual  operations  which  bulk 
toa.        largely  in  the  Chinese  manufacture,  it  is  fouud,  can  with  advantage 
be  supplanted  by  mechanical  agency.    Tho  whole  object  of  the 
black-tea  manufacturer  is  to  ferment,  roll,  and  dry  the  leaf,  and 
for  that  purpose  the  leaves  undergo— {1\  withering,  (2)  rolling,  (3) 
fermenting,  and  (4)  firing  or  dholing.    Between  the  fermenting 
and  the  firiug  operations  it  is  desirable  to  expos*  the  leaves  to  the 
direct  sunlight  for  sn  hour  or  thereby.    This  cannot  always  be 
done,  as  it  is  impossible,  to  koop  the  fermented  leaves  after  they 
have  attained  their  proper  state ;  nevertheless  the  best  result  is 
always  attained  in  bright  weather,  when  it  is  possible  to  expose 
the  fermented  lcivos  to  the  sun. 

The  fresh  leaves  fioni  the  garden,  as  they  are  brought  in  to  ins 
factory,  are  withered  by  being  spread  evenly  over  square  wicker- 
work  trays — leaf  rhalUnies— thickly  or  thinly  as  tho  weather  is 
hot  or  cool.  Thus  they  are  left  exposed  to  the  air  till  they  become 
quite  soft  and  flaccid,  folding  together  when  pressed  in  the  hand 
into  a  clammy  mass  without  crackling  or  rebound.  In  cloudy  or 
rainy  weather  it  becomes  necessary  to  wither  by  machine,  acting 
on  the  leaves  with  artificially  dried  and  heated  air.  Withering  is 
a  preliminary  to  rolling,  in  which  the  flaccid  and  velvety  leaves  are 
kneaded,  twisted,  and  rolled  back  and  forward  over  a  table  till  the 
whole  comes  into  a  mushy  condition  by  the  exudation  of  juice. 
While  in  Chinese  tea-making  that  juice  is  squeezed  out  of  the  leaves, 
in  India  it  is  most  carefully  lapped  up  and  absorbed  in  tho  spongy 
mass.  In  hand-rolling  as  much  as  can  be  worked  botweon  two 
hands  is  operated  on,  and  passed  from  man  to  man  along  the  table 
till  fully  worked,  when  it  is  made  up  into  a  compressed  ball  and 
so  put  aside  for  fermenting.  This  process  is  the  distinguishing 
feature  of  black -toa  making,  and  on  its  sufficient  accomplishment 
dipends  much  of  the  character  and  quality  of  tho  tea  made.  Tho 
progress  of  the  fermentation  must  be  carefully  watched,  and  at  the 
point  when  by  the  colour  it  is  known  to  bo  sufficiently  advanced 
the  tea  is  in  favourable  weather  ennned  by  exposure,  thinlv  spread 
out  to  the  Bunlight  for  about  an  hour.  It  is  immediately  there- 
after fired,  either  by  the  fumes  of  burning  charcoal  or  by  a  current 
of  dried  and  heated  air  from  on«  of  tho  numerous  machines  now 
in  use.  With  this  single  firing  the  process  is  completed,  snd  the 
tea  so  finished  is  sifted  by  machinery  into  commercial  qualities 
according  to  the  size  of  the  leaf. 

For  the  entire  range  of  manufacturing  operations  numerous  forma 
of  machinery  and  mechanical  devices  have  been  adapted  and  intro- 
duced in  Indian  gardens,  so  that,  apart  from  picking  the  leaves, 
tea-making  has  become  practically  a  factory  industry. 
Oreon  The  manufacture  of  green  tea  is  comparatively  little  prosecuted 
tea,  in  India.  In  Europe  the  demand  has  greatly  fallen  away,  and, 
though  the  consumption  is  considerable  in  the  United  States,  the 
(upply  is  principally  drawn  f 


extensively  practised.  The  manufacture  as  carried  on  in  the  NortB 
Western  Provinces  resolves  itself  into  a  rapid  rolling  and  drying  ot 
the  leaf.  Without  permitting  the  leaves  to  with  or  after  gathering,' 
they  are,  if  free  from  moisture,  at  once  by  exposure  to  a  brisk  beat 
sweated  snd  softened  for  rolling.  '  They  are  then  without  delay 
rolled  as  in  black-tea  manufacture,  next  spread  out  in  the  sun  tifi 
they  take  a  blackish  tinge,  then  again  rolled,  and  this  rolling  and 
exposure  may  bo  repeated  yet  a  third  time.  When  the  rolling  is 
completed  the  tea  is  placed  in  a  highly  heated  pan,  in  which  it  is 
stirred  about  briskly  till  the  whole  mass  becomes  too  hot  to  be 


ong  of  certain  planters  or  districts  may  bo  more  valuable  than 
pekoos.  Whilo  it  is  impossible  to  define  the  conditions 
determine  the  commercial  value  of  an  ordinary  black  tea, 


worked  bv  hand.  Then  it  is  tightly  packed  in  a  strong  canvas 
bag,  in  which  it  is  beaten  by  a  heavy  flat  stick  to  consolidate  it, 
and  in  this  condition  left  for  a  night  Next  dsy  it  is  fired  off  in  a 
pan,  beginning  with  a  high  heat,  which  is  gradually  reduced  during 
the  nine  hours  or  thereby  of  the  operation,  an  incessant  Btirring 
aud  tossing  being  kept  up  the  whole  time.  During  this  firing  olf 
the  green  colour  of  tho  tea  is  devoloped ;  and  Indian  green  tea  , 
never  owes  any  of  its  colour  to  "facing"  with  foreign  substances. 

The  qualities  of  a  sample  of  tea  and  its  commercial  value  can  QaaMstt 
only  with  accuracy  be  determined  by  actual  infusion  and  trial  by  of  tea. 
a  skilled  tcataator.    Certain  general  and  external  appearances 
which  indicate-  the  class  of  a  tea  are  obvious  enonch  *,  out,  although 
a  pekoe  may  bo  readily  distinguished  from  *a  souchong,  the 
souchong  of  certain  | ' 
other 
which 

Col.  Monoy  lays  down  the  following  rulos:  the  darker  the  liquor 
tho  stronger  tho  tea,  and  the  nearer  the  approach  of  tho  infused 
leaf  to  a  uniform  aalmony  brown  the  purer  the  flavour.  Black  tea 
of  good  quality  should  in  inlusion  yield  a  clear  bright  brown  liquor 
emitting  a  subdued  fragrance,  and  in  taste  it  abould  be  mild, 
bland,  and  sweetish,  with  an  agreeable  aatriiigency.  Green  tea 
yields  a  light-coloured  liquor  of  high  fragrance,  but  thin,  sharp, 
and  somewhat  rasping  in  taste  as  comjiarea  with  black  tea. 

Tho  chemical  components  of  tea  leaves  are  essential  oil,  theine,  Chemit- 
tannin,  boheic  acid,  quercetin,  quercitannic  acid,  gallic  acid,  oxalic  try. ' 
acid,  gum,  chlorophyll,  resin,  wax,  albuminoids,  colouring  matters, 
cellulose,  and  mineral  ash.  Of  these  the  first  three— essential  oil, 
theino,  and  tannin— are  of  importance  in  the  infused  beverage. 
Tho  essential  oil,  on  which  the  flavour  of  tea  depends,  is  present  to 
the  extent  of  from  O  S  to  1  per  cent.  Theine  (C,H,,N40,)  is  sn 
alkaloid  identical  with  the  catfeins  obtained  from  corfoe,  aud  it  is 
remarkable  that  the  samo  substance  is  yielded  by  tho  mate  or 
Paraguayan  tea  and  the  guarana  of  South  America,  and  by  the 
kola  nut  of  Central  Africa.  The  theobromine,  of  cocoa  is  also 
closely  allied  to  theine,  and  the  characteristic  components  of  the 
extract  of  meat  similarly  show  certain  points  of  contact  with  these 
stimulant  bodies.  To  the  tannin  of  tea  infusions  is  duo  what  is 
known  as  the  strength  of  the  tea.  Prof.  Pitlmar  has  recently 
examined  a  number  of  China  and  Indian  teas  in  regard  to  the  pro- 
portions of  thoine  and  tannin  in  their  infusions  and  to  tho  depend- 
ence of  theso  proportions  on  tho  time  of  infusion.  The  general 
result  was  that  Chinese  tea  yields  more  theine  and  less  fanuiu  than 
Indian  tea,  and  that  in  both  cases  16  minutes'  infusion  extracts 
practically  all  the  theino.  Longer  infusion  adds  only  to  the  tannin 
that  passes  into  tho  solution,  and,  os  excess  of  tannin  impedes  diges- 
tion, prolonged  infusion  is  hurtful  and  ought  to  be  avoided. 

The  quantitative  composition  of 
tea  is  of  course  subject  to  groat 
variation.  The  analyses  by  Mul- 
der given  in  the  accompanying 
table  furnish  a  general  idoa  of  the 
proportion  of  constituents. 

A.  series  of  investigations  into 
a  largo  number  of  teas  has  been 
carried  out  by  Mr  G.  W.  Wigner 
(I'harm.  Jour.,  3d  scries,  vi.  261, 
281,  402).  In  tea  as  imported 
ho  found  large  proportions  of 
moistuio  which  could  be  expelled 
on  exposure  to  a  temperature  of 

212'  I.  In  a  range  of  thirty -five  samples  the  average  moisture  was 
equal  to  7 '87  per  cent,  tho  lowest — in  a  Chinese  young  hyson — 
being  4 '84,  whilo  in  several  congous  it  exceeded  10  per  cent  Tho 
ash  in  sixty -seven  specimens  of  ordinary  and  special  (undried)  teas 
he  found  to  average  578  per  cent,  the  maximum  being  7  "02  and 
the  minimum  5'17  ;  and  of  that  ash  54 '50  per  cent  was  soluble  in 
water.  Tho  proportion  of' extractive  substances  in  twentj-four 
teas  varied  from  2615  in  a  congou  to  44"85  in  Moyuue  young 
hyson.  The  total  average  nitrogen  from  sixty  green  teas,  slightly 
faced,  was  3 '70,  from  sixty  black  teas  3 '26,  from  six  Assam  teas 
iHi,  and  from  exhausted  loaves  3 '80  per  cent 
8o  long  as  the  Western  world  remained  almost  eiclu>ively 
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itpeodent  oft  Chin*  for  it*  tea  supply,  adulteration  wu  rampant 
udndtiform  in  the  trade.  ^Especially  among  green  and  fancy 
tiw  there  m  scarcely  such  •  thing  aa  an  unaophist  c-.ted  sample 
to  1m  obtained.  The  Chines*  were  also  expert  in  fabricating  an 
utiicul  gunpowder  appropriately  known  at  "lie  tea,  "—which 
waaUtad  of  the  sweeping*  of  tea  warehouee  artfully  rrsde  op  with 
a  feet*  of  rice  water.  Paddy  husks  and  many  kind*  of  learee  faced 
vith  China  day,  soapatone,  catechu,  and  black  Uid  alao  found 
their  way  abundantly  into  tea.  On  the  European  rAi,  exhausted 
Usui  vera  again  dried,  impregnated  with  catechu  and  gum,  and 
faced  sp  to  do  duty  as  fresh  tea,  and  the  leave*  of  numerous  plants 
-aloe-thorn,  hawthorn,  willow,  beech,  plane,  Epilobium  angusti- 
ftlUm,  kc.  — were  freely  worked  up  as  tea.  Ado  I  Rented  tea  is  no  w, 
botrerer,  comparatively  rare,  largely  owing  to  the  watchfulness  of 
the  cm  to  ma  authorities.  Moreover,  as  it  is  nearly  as  cheap  to  make 
K»  from  the  leaves  of  the  tea-plant  aa  from  those  of  any  other  herb, 
then  io  not  maeh  incentive  to  substitute  the  false  for  the  reaL 

at*  very  early  period  in  the  European  bUtory  of  tea  the  prob- 
able effects  of  its  nse  on  the  health  and  morals  of  the  population 
attracted  jealous  attention,  and  a  great  deal  was  written,  mostly 
>I  in  a  hostile  sense,  on  the  subject    In  1078  we  find  Mr  Henry 
u.  Saril*  writing  to  his  uncle,  Mr  Secretary  Coventry,  in  sharp 
reproof  of  certain  friend*  of  bis  "who  call  for  tea,  inatead  of  pipes 
mi  bottles  after  dinner,— a  base  unworthy  ludun  practice,  which 
I  must  rver  admire  your  most  Christian  family  for  not  admitting." 
J,,dhe  adds,  with  an  andibte  sigh,  "the  truth  is,  all  nations  are 
Rowing  *o  wicked  as  to  have  some  of  tlua*  filthy  customs I" 
Some  of  the  writers,  however,  although  resolute  for  its  banishment 
f?Mu  the  caddy,  were  willing  to  give  it  a  place  in  tho  mcdicino 
cii-st   "  Among  many  other  uovelties,"  says  s  medical  writer  in 
1*22,  "there  is  one  which  teems  to  be  particularly  the  cause  of  the 
lirpochondriac  disorders,  and  it  generally  known  by  the  nanis  of 
ti.sa,  or  tea.    It  is  a  drug  which  of  late  year*  has  very  much 
laainuated  itself,  as  well  into  our  diet  as  regales  and  entertain- 
ments, though  its  occupation  is  not  leas  destructive  to  the  animal 
economy  than  opium,  or  some  other  drugs  which  we  have  at 
i«sent  learned  to  avoid."1    Dr  Lettsom  was  the  first  medical 
vritir  who  gave  the  public  a  reasonable  and  scientific  account  of 
the  plant ;  t>ut  even  he  let  the  fear  of  its  abase  run  sway  with  his 
judgment,  asserting  that  "  the  first  rite  of  this  pernicious  custom 
[that  of  drinking  spirits  to  excess]  is  often  owing  to  the  weakness 
aod  debility  of  the  system  brought  on  by  the  daily  habit  of  drinking 
tea;  the  trembling  tiand  aeeks  a  temporary  relief  in  tome  cordial, 
iu  or.ler  to  refresh  and  excite  again  tho  enfeebled  system,  whereby 
tech  porsona  almost  necessarily  fall  into  ababit  of  intemperance. "' 
Jonas  Ilanway  \Enay  eu  Tea,  1756)  was  among  its  roost  vigorous 
aaatilants.     "  Men,"  he  says,  "  seem  to  hare  lost  their  Stature  and 

comilincsa,  and  women  their  beauty  What  8hakespeare 

ascribes  to  the  concealment  of  love  is  in  this  age  more  frequently 
occasioned  by  the  use  of  tea."  To  these  complaints  echoes  were 
not  wanting,  but  after  a  while  the  tea-drinkers  had  it  all  their 
c  rn  way.  In  the  meantime,  however,  tea  wee  not  without  its 
apologists.  To  aay  nothing  of  our  own  familiar  poet*  and  essay, 
iatt,  its  praise*  have  been  sung  by  Herrichen  and  by  Frandus  m 
Creek  verses,  by  Pcchlin  in  Latin  omgrams,  by  Pierre  Petit  in  a 
Latin  poors  of  five  hundred  lines,  anil  by  a  German  versifier,  who 
celebrates,  in  a  fashion  of  his  own,  its  "  burial  and  happy  resume 
Hob/'  Huet,  bishop  of  Avranches,  has  also  paid  his  graceful 
tribute*  to  a  stimnlaut  to  which,  probably,  no  scholar  was  ever 
more  indebted,  and  which  he  continued  to  enjoy  at  the  ago  of 
ninety.  Dr  Johnson  dratra  his  own  portrait  as  "a  hardened  and 
•tameless  tea-drinker,  who  for  twenty  years  diluted  his  meals 
with  only  the  infusion  of  this  fascinating  plant ;  whoso  kettle  had 
varrely  time  to  cool  ;  who  with  tea  amused  the  evening,  with  tea 
aolsced  the  midnight,  and  with  tea  welcomed  the  morning."' 

Anthoritiea  are  not  yet  by  any  moans  agreed  as  to  the  exact 
physiological  influence  and  value  of  tea.  The  very  striking  fact 
that  theme  is  preoiselv  the  characteristic  constituent  of  coffee, 
Hate,  guarana,  and  the  kola  nut,  all  substances  eagerly  sought  after 
iu  different  quarters  of  the  globe,  serves  to  show  that  the  alkaloid 
satisfies  some  craving  of  the  human  system,  although  what  its  effect 
it  has  not  yet  ben  certainly  determined  Tho  quantity  of  theine 
ODuiiued  even  by  the  jnost  hardened  tea-drinker  is  exceedingly 
luinute,  and  there  are  not  wanting  authorities  who  assert  that  it 
>*  pr.  t  ricallr  inert,  an  assertion  suroly  contradicted  by  the  general 
is«tinct  of  the  race.  Whst  is  indisputable  about  tea  drinking  it 
that  it  forma  an  agrecablo  meant  of  imbibing  ths  proportion  of 
i  j  in  hoi-jsn  nutrition,  which,  being  taken  not,  com- 


•  A*  Etun  en  th,  Xatwre,  Ctt.  mi  Ainu  f/  Tea,  14,  U 
'  L«Uo«n,  Jtatural  UUtorj  c/ Uu  Tn-Trtt.  78. 
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*  I,  poer,  l,  Tbcsm  confcsUm  In  pocula  mites ; 
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ales*  stupet ;  obtoaai  Unfcueot  la  corpora 
Languor  era  Mint  vivid*  Ties  novum." — 
Unci  11  Cmimtarin  it  niip  *J  turn 

•  Utarorv  Xw.Ue,  vol  h  ,  Xo.  13  (1717). 


municatos  to  the  system  a  diffused  warm  glow.  Furthsr,  as  used 
by  Western  communities,  it  is  a  medium  of  taking,  in  the  form 
of  sugar  and  oream,  no  inconsidersble  amount  of  reel  nutriment 
The  other  offsets  of  tea  are  more  a  matter  of  general  impression  than, 
of  ascertained  scientific  reality.  Its  virtues  have  nowhere  bwM 
better  summarized  than  by  the  earliest  Chinese  writer  on  the  sub- 
ject, the  above-mentioned  Lo  Yu,  who  says,  "  It  tempers  tho  tpiriu 
and  harmonizes  the  mind,  dispels  lassitude  and  relieves  fatigue, 
awakens  thought  and  prevents  drowsiness,  lightens  or  refreshes  the 
body,  and  dears  the  perceptive  fscnltiea. "  The  gentle  exhilaration 
which  accompanies  the  moderate  ute  of  tea  is  not  followed  by  the 
depression  which  succeeds  the  nse  of  alcoholic  stimuli.  Experience 
has  proved  thst  it  sustains  the  frame  nnder  severe  muscular  or 
mental  exercise  without  causing  subsequent  exhaustion  and  collapse. 
Tea  is  frequently  found  to  be  beneficial  to  sufferers  from  nervous 
headache,  and  it  counteracts  to  some  extent  the  effects  of  aicohol 
and  of  opiates.  Taken  in  excesa  it  produces  cerebral  excitement, 
sleeplessness,  and  general  nervous  irritability.  The  tannin  con- 
tained in  its  infusions  alao  Interferes  with  the  flow  of  the  saliva, 
diminishes  the  digestive  activity  of  the  stomach,  and  impedes  the 
action  of  the  bowels.  In  this  view  the  largo  quantity  of  strong 
tea  used  by  the  poor— and  especially  by  the  sedentary  poor,— while 
serving  to  blunt  the  keen  tooth  of  juuger,  must  work  incalculable 
havoc  with  the  digestive  and  nervous  systems  of  the  consumer*. 

It  is  a  remarkablo  fact  that  no  mention  of  tea  is  made  by  Marco  Coin- 
Polo,  and,  that  no  knowledge  of  the  substance  appears  to  bars  merco 
reached  Europe  till  after  the  establishment  of  intercourse  between  and  aU 
Portugal  and  China  in  1517.    The  Portuguese,  however,  did  little  titties, 
towards  the  introduction  of  the  herb  into  Europe,  and  it  was  not 
till  the  Dutch  established  themselves  at  Bantam  early  in  the  17th 
century  that  these  adventurers  learned  from  the  Chinese  the  habit 
of  tea  drinking  and  brought  it  to  Europe. 

The  earliest  mention  of  tea  by  an  Englishman  is  probably  that 
contained  in  a  letter  from  Mr  Vr  ickham,  an  agent  of  the  East  India 
Company,  written  from  Firando  in  Japan,  on  the  27th  June  1615, 
to  Mr  Eaton,  another  officer  of  the  company,  resident  st  Macao, 
and  asking  for  "a  pot  of  the  best  sort  of  chaw."  How  the  com- 
mission was  executed  does  not  appear,  but  in  Mr  Eaton's  subse- 
quent accounts  of  expenditure  occurs  this  item — "three  silver 
porringers  to  drink  chsw  in." 

It  was  not  till  the  middle  of  the  century  that  the  English  began 
to  nse  tea,  and  they  alao  received  their  supplies  from  Java  till  in 
1088  they  were  driven  out  of  the  island  by  the  Dutch.  At  first 
tho  price  of  tea  in  England  ranged  from  £6  to  £10  per  lb.  Io  the 
Merturiui  Politicut,  No.  435,  of  September  1S58,  the  following 
advertisement  occurs: — "That  excellent  and  by  all  Fhyaiti-mr 
spproved  China  Drink  called  by  the  Chincans  Tcha,  by  other 
nations  Toy,  alia*  Tt*,  is  sold  st  tho  Sultanesa  Head,  a  cophee-houso 
in  Sweetings  Rents,  by  the  Royal  Exchange,  London.  Thomas 
Oarwty,  the  first  English  tea  dealer,  and  founder  of  the  wcll-ltuov.u 
coffee-house,  "  Qarraway's,"  in  a  curious  broadsheet,  An  Exact  Vc- 
tcription  o/  th*  Growth,  Quality,  and  Virtu**  of  IX*  Leaf  Tea,  issued 
in  1869  or  1600,  writes,  "  in  respect  of  its  scarceness  and  dcanir^s, 
it  hath  been  only  used  as  a  regalia  in  high  treatments  and  enter- 
tainments, and  presenta  made  thereof  to  princes  and  grandees."  In 
that  year  he  purchased  a  quantity  of  the  rare  and  much-prized  com- 
modity, and  offered  it  to  the  public,  in  the  leaf,  at  fixed  prices  vary- 


ing from  15a  to  60s.  the  tb,  according  to  quality,  and  also  in  tlte 

to  the  directions  of  the  most  knov.  ing 
merchants  and  traveller*  into  those  eastern  countries. "    In  1CC0 


infusion,  "made 


an  Act  of  the  first  parliament  of  the  Restoration  imposed  a  tax  i 
"every  gallon  of  chocolate,  sherbet,  and  tea,  made  and  sold,  to  bo 
paid  by  the  maker  thereof,  eightpence"  (12  Car.  II.  c  23).  . 

Pepys's  often-quoted  mention  of  the  fact  that  on  the  25th 
September  1660,  *  I  did  send  for  a  cup  of  tee,  a  China  drink,  of 
which  1  never  had  drunk  before,"  proves  the  novelty  of  tea  in 
England  at  that  date.  In  1664  we  find  that  the  'East  India 
Company  presented  the  king  with  2  lb  and  2  oz.  of  "  thea,"  which 
cost  40a.  per  lb,  and  two  years  afterwards-wfth  another  pared  con- 
taining 22]  lb,  for  which  the  directors  paid  60*.  per  lb.  Roth  parcels 
appear  to  have  been  purchased  on  the  Continent.  Not  until  1677 
is  the  Company  recorded  to  have  taken  any  step*  for  the  importa- 
tion of  tea.  The  order  then  given  to  their  agents  was  for  "  teas  of 
the  beat  kind  to  the  amount  of  100  dollar*.  Rut  their  instruc- 
tions were  considerably  exceeded,  for  the  quantity  imported  in 
1678  was  4718  lb,  a  quantity  which  seems  to  hare  glutted  the 
'market  for  several  years.  The  annals  of  the  Company  record  that, 
in  February  1684,  the  directors  wrote  thus  to  Madras:— uJn  regard 
thes  is  grown  to  be  a  commodity  here,  and  we  have  occasion  to 
make  presents  therein  to  our  great  friends  at  court,  we  would  bare 
you  to  send  us  yearly  five  or  aix  canisters  of  tho  very  best  and 
freshest  thea."    Until  the  " 


le  Revolution  no  dnty  was  laid  on  tea 
other  than  that  levied  on  the  Infusion  ss  sold  in  the  coffee-houses. 
Ry  1  William  and  Mary  c.  6,  a  dnty  of  5a.  per  lb  and  6  per 
d    For  several  years  the  quantities 
vdy  of  the 


^"^^t'dirccZpurchass  ir.  China  was  made  a.  Amoy,  the  tea*. 
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j.n  viinOy  olitai  tio.l  I'}  tVr  Ciitii |-'.n i y's  fn;  turs  bavin"  been  yntchasfd 

in    Mi'il.'jS  nil.!   N.ll.lt,    -,v  llitln'r   it   Wilt   hrortgtli   by  Chinese  jlllltvS 

ift-.r  ti  c  ,.  v]i..l of  tho  ll.'ilish  from  J.-.v.n.  During  the  oImmi  l- 
V--I'  of  1 1 .  l  i  n  t..r.-  tl.c  a:. ion.it  bi'oiijht  ovrr  sl-'.'Ihi  '.n  have  l..-  n, 
mii  tli:-  ::vi:i.it:f,  ali.,;:t  20,000  11>  .1  yi:..r,  The  iiist  rui:' b ::»  nf  t  Jnn 
•lii-.i!.  -I  tb.i  m  J  •■:  :i^:-'t  1  M'lld  bomr  IIHO  iv.bi  'if  [lie  IiUli  Ii 
'  ti.l.<  '.i'  b-b'-a.  In  170".  «.rdcr*  v.'u.o  I'v.-iii  tor 
"  ?:.,0',"l  )'..  Sr,>i  '.-i-i:0.  lc.IKU  lb  iinj..  rul,  and  -  -',000  II, 
!  "In-,  "    'I  li- i  ioi.  (.li.-c  0,'t  o  at  S».i,  I"  ::  .1  v.:,,  UU.  jk  r  lb, 

L'.lli-:;-  "I.  .■  I'1'   }...■»  t  I  r,i.-.    !7;i)   to   1-10   r::  •  j--l,VL-:lto   :;..!,■  n( 

tea       tiic  K.>s!  1 1.  .is,  <.'.  |un  v  a  un'.iil  *.i  >.'■'..', '.!  I  :<,'.'.•]  b  ]■>,  v.  r>r:h 

^:2^>',i.r,fr.,  i.r      i.  n .;,<;«>;.'•  !<•  «•.->* K-.-ii-->ru-:.  -ti..- .'.utw* 

ilnr.n-  tli:it  ,,'Hiny  i>.t  vpli-j/  n  |'-r  ■■■)  -  I  iib.vci)             1  T  ^ :  -  L'  T- , 

v.], nil  ti.  •>•  «■,•:,-           l'ii  |-,-r  ,-o.t.)  ihti  ex;vSs:vo,  .mmi  :it  m-  t„ 

abmt  'J" J  ]"•:'  a:  lit  uii  •',  .■  ■  v,i  !m-  vi  i.  n,  :i  v         Tin'  h-j  lIj  i.f  mi 

Ollo/lnO..:.  u  Ir,    v..-i,i  1li«  c:,.'.tnn.   nt  i  p-.in-ir   stu  nj  l;I  1 1 .  i;  ll„ii|.\ 

diU  iimv,.  ;i,;i,::,.|-,-i,-i  i,f  jii,j,.,rti  ,1  ti-.»,  -'ill  H.U.-H  i ■>.•>!>«•..::  ;i  of 
C'inril;'rlvU  d  i  Miiliin  ili«  ,  ••tiiitry.  l*:vl.  i'.  N-  tl.c  Outy-pAid  t ■  i 
ciil  mil.  ii  |  i  c  :  i  iii.:  o  t:  lilt  v  bat  w  .■ni-unu  I  umbr  the 
Hal  >;  of  tea.  'ill  :  ful.v  v,  ;].•;;  t.V  vxhtbiTu  liu'  ['I -II  'i  p.-l  I'.  :-t»  I'-M- 
riiit'  •  Hitli  tlit  ii  ib  djiingtlie  f"i  !o7.  of  '.In'  ('.<iiisa;:vV  mm. lv. 
v;li.i.-ii  n.in  I  un  tl:r  tiii  «/  Ajiiil  l.-'it,  v.  lu  ll  Uw  ! t ■  •'  v,  :'  < 
ti;u.»  l>  <'l"'M  «...  ..II,  tin    ;.:  irrs  .jl.-..t.  .1  llrilis-  til'i,,-  cf  g,.,d  (: ']  .iil'.:  r  i 

tu  the  C~oi i p  i i iy 'ii  wnrvh'.us--  nt  m  boii'l  :  — 


; 
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The  comuuiption  of  t«»  in  tlio  United  Kingdom  \<tt  li«a<l  wm  in 
1840  1122  lb, 'which  incrrawd  in  18S0  to  186  lb  ;  iu  1S60  it 
readied  'i  67  lb,  in  1870  3'il  lb,  in  1S80  4  06  lb,  and  now  (1887)  it 
ia  about  S  lb. 

Next  to  the  United  Kingdom,  the  grenteat  tea-imi>ortiiig  nation 
ia  the  United  Stat*..  Not- 
witli»Undine  that  tea  baa 
from  1 873  been  duty  free 
(duty  20  cents  per  tb  in  1870, 
17  7.  in  1871,  and  15  in 
187'.'),  the-  habit  of  tea 
drinking  docs  not  grow  in 
Amcriea  aa  it  ia  found  to 
<io  in  the  British  Isles,  as  is 
ftttown  by  the  nccainpmiyins 
table.  Of  the  7*2,104,958  lb 
of  tea  imported  into  tbo 
United  Statca  in  the  year 
ended  Juno  18S.1, 35,805,835 
lb  was  Chinese,  32,156,032 
came    from    Japan,  and 


>  ■ 


Year  enillag 
3oth  June. 
_  a  * 

lb  entere-1  for 
Coniuitic-llo". 

Per  need. 

1870 

40,812,189 

1  06 

1871 

46,872,788 

119 

18/2 

34,224.494 

084 

1873 

106,423,570 

42  "55 

1875 

64,708,079 

147 

1880 

72,159,266 

1-44 

1881 

81,949.796 

1  59 

1682 

79,030,854 

1  50 

1883 

70,771,225 

1  31 

1884 

65,774,234 

118 

1885 

69.820,172 

'  122 

3,640,148  lb  came  from  England.  Nearly  6,000,000  lb  was  re- 
oipo.tc1,  principally  *-  raua  la. 


n:  ii.,' j,..i-  1.-,  •  i  by  :!.,:  j.i  In.'ij.al  u.i  diisluj.^  coui.tru,»:— 

Ru«ia.   35,800,000  Tb  -      43  lb  per  head. 

Holland   3,900,000  „  -  -91 

Denmark   620,000  ,,  -  "04 

New  South  Wale*....,  8,437,981  ,,  -  9"15 

Victoria.   11,524,205  „  -  1199 

South  Australia   2,229,993  „  -  7  00  „ 

Qnoensland   2,757,277  .,  -  8'75 

Capo  of  Ooixl  Hupo...    1,295.042  ,.-  5  00 

By  this  table  the  Australian  coloqiata  corns  out  aa  tha  most 
invttorato  tea-drinkera  in  the  world.  The  quantity  roceivad  by 
Holland  in- 1884  was  2,250,000  lb  lesa  than  the  importa  of  1683, 
bnt  tho  average  of  recent  times  haa  been  4,600,000  lb. 

The  ijuanlity  consumed  in  China  has  been  estimated  as  high  aa 
2000  millions  of  pounds  annually,  being  at  the  rate  of  a  little  mora 
thou  5  Tb  per  head  of  the  population  ;  and,  considering  the  tea- 
drinking  habits  of  the  people,  the  estimate  ia  by  no  means  extrava- 
gant. In  this  light  it  may  be  aafe  to  affirm  that  tha  amount  of 
tea  used  yearly  throughout  the  world  reaches  the  gigantic  total 
of  2500  millions  of  pound*. 

Bibliography. — The  literature  of  tea  U  rery  copious  but  much  scattered.*  The 
following  »i>iki  miiy  be  numcd: — UoMckor.  TVorlol  ran  ket  txceSttmtt  Kntfd 
Tho  Hague,  !«"»  ;  Svlveit™  r>u*our,  JVatr<i  tfatittamj  H  Cwrintt  at.  Cm/i, 
4i§  Tit/,  ti  du  ChMclai,  id  ed..  Lyoni,  ItiSS  (tranilnllon  of  lit  edition  by  John 
Chamberlain*,  Leiidnt,  I0*i  ;  Iranilatleus  also  In  Sj>iuil>h  and  L*lio);  J.  G. 
Hnuaiaye,  Mmofrapku  rfu  r*#,  r«rt§,  IS4J:  Robert  Fortaiie,  Tlim  Twi 
Waodtrmjt  in  China,  Ltnidon,  1817 ;  Id..  A  Jourutp  I*  IHt  Tea  Couillrut  */ 
China,  Uonitofi.  IM'i ;  S.  Dall.  Ttu  Cultinlltn  in  China,  Lendon.  1848:  J.  J.  L.  L. 
Jacobwo,  tla**tbott  roar  it  Kuttuur  in  Fabritatit  tan  Thtt,  t  vola,  IMS  ;  S.  A. 
tkhwariliept.  Dit  n»rt»liKhn  Ginutimitttl—i.  Dtr  Thtt,  Halle,  lssl ;  Uruk-Col. 
E,  Montr,  CulKtanon  and  J/aau/arlart  •/  7>«,  M  ed.,  London,  1878;  F.  T.  R. 
Deaa,  Yomng  Tea  Planter'!  Companion,  London,  188g.  Sea  also  patUaenenfarr 
pa(i*ra  and  olllcial  tiublleailom  ol  InJian  r.nrtmracnt ;  Jtnr.  Rof.  Atiatit  Sot.; 
Jew.  Aari.  and  Horti.  Sot.  of  India ;  3ie.  «/  At  It  Jsu 
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TEAK1  may  justly  be  culled  the  moat  valuable  of  all 
koowo  timbers.  For  uae  in  tropical  countries  it  has  no 
equal,  and  for  certain  purposes' it  is  preferable  to  other 
woods  in  temperate  climates  also.  Its  price  is  higher  than 
that  of  any  other  timber,  except  mahogany.*  Great  efforts 
bate  been  made  to  find  substitutes,  but  no  timber  has  been 
brought  to  market  in  sufficient  quantities  combining  the 
many  valuable  qualities  which  teak  possesses. 

The  first  good  figure  and  description  of  the  tree  was 
given  -by  llheede.8  The  younger  Linnaeus  called  it  Tectona. 
grandit.  It  is  a  large  deciduous  tree,  of  the  natural  order 
VcrUnaee*,  with  a  tall  straight  stem,  a  spreading' crown, 
the  branchlets  four-sided,  with  large  quadrangular  pith. 
It  is  a  native  of  the  two  Indian  peninsulas,  and  is  also 


inches.  The  mean  annual  temperature  which  suits  it  best 
lies  between  75"  and  81°  Fair.  Near  the  coast  the  tree 
is  absent,  and  the  most  valuable  forests  are  on  low  hilU 
up  to  3000  feet.  It  grows  on  a  great  variety  of  soils,  but 
there  is  one  indispensable  condition — perfect  drainage  or 
a  dry  subsoiL  On  level  ground,  with  deep  alluvial  soil, 
teak  does  not  often  form  regularly  shaped  stems,  probably 
because  the  subsoil  drainage  is  imperfect 

During  the  dry  season  tho  tree  is  leafless ;  in  hot 
localities  the  leaves  fall  in  January,  but  io^  moist  places 
the  tree  remains  green  till  March.  At  the  end  of  the  dry 
season,  when  the  first  monsoon  rains  fall,  the  fresh  foliage 
comes  out.  Tho  leaves,  which  stand  opposite,  are  from  i 
to  2  feet  in  length  and  from  6  to  12  inches  in  breadth.' 
On  coppice  shoots  tho  leaves  are  much  larger,  and  not 
rarely  from  2  to  3  feet  long.  In  shape  they  somewhat, 
resemble  those  of  the  tobacco  plant,  but  their  substance  is 
hard  and  the  surface  rough.  Tho  small  whito  flowers- are 
very  numerous,  on  largo  erect  cross-branched  panicles, 
which  terminate  the  branches.  They  appear  during  the 
generally  in  July  and  August,  and  the  seed  ripens  is 


TeaU  ( Tettona  oranrfij). 

found  in  the  Philippine  Islands,  Java,  and  other  islands 
of  the  Malay  Archipelago.  In  India  proper  its  northern 
limit  is  24°  40'  on  the  west  side  of  the  Aravalli  Hills,  and 
in  the  centre  near  Jhansi,  in  25°  30'  N.  lat  In  Uurmali 
it  extends  to  the  Mogoung  district,  in  lat  25*  10'.  In 
Bengal  or  Assam  it  is  not  indigenous,  but  plantations  have 
been  formed  in  Assam  as  far  as  the  27th  parallel.  In  the 
Punjab  it  is  grown  in  gardens  to  the  3 2d. 

Teak  requires  a  tropical  climate,  and  the  most  important 
forests  are  found  in  the-  moistcr  districts  of  India,  where 
during  the  summer  months  heavy  rains  are  brought  by 
the  south-west  monsoon;  the  winter  months  being  rainless. 
In  the  interior  of  the  Indian  peninsula,  where  the  mean 
annual  rainfall  is  leas  than  30  inches,  no  teak  is'  found, 
and  it  thrives  best  with  a  mean  annual  fall  of  more  than  50 

1  The  Sanskrit  uum«  of  teak  is  $aka,  and' it  is  certain  that  in  India 
trnV  has  been  known  and  us*l  largely  for  conaiderably  more  than  2000 
yearn.  In  Persia  task  wa»  used  nearly  2000  years  ago,  and  the  town 
of  Siraf  on  the  Persian  Outf  was  entirely  built  of  it.  &v  is  the  name 
in  Arabic  and  PcriiaL ;  and  in  Hindi,  Mabratti,  and  the  other  modern 
languages  derived  from  Sanakfit  the  tree  U  called  tag,  $agican.  In  the 
Hriudian  languages  the  name  is  tela,  and  the  Portuguese,  adopting 
tV«,  calM  it  tote,  few,  whence  the  English  name. 

*  The  rate  in  the  Lc-idon  market  since  1860  has  fluctuated  between 
£10  and  £15  per  load  of  5o  cubic  /eet 

*  l/ui  tm  Malabancta,  vol.  it.  tab.  27,  18*8. 


January  and  February.  On  the  east  side  of  Jhe  Indian 
peninsula,  the  teak  flowers  during  the  rains  in  October  and 
November.  In  Java  the  forests  are  leafless  in  September, 
while  during  March  and  April,  after  the  rains  have  com- 
menced, they  are  clothed  with  foliage  and  the  flowers  open. 
During  the  rainy  season  the  4ree  ;s  readily  recognized  at  a 
considerable  distance  by  the  whitish  flower  panicles,'  which 
overtop  tlie  green  foliage,  and  during  the  dry  season  the 
feathery  seed-bearing  panicles  distinguish  it  from  all  other 
trees.  The  small  oily  seeds  are  enclosed  in  a  hard  bony 
1-4  celled  put,  which  is  surrounded  by  a  thick  covering, 
consisting  of  a  dense  felt  of  matted  hairs.  The  fruit  is 
enclosed  by  the  enlarged  membranous  calyx,  in  appearance 
like  an  irregularly  plaited  or  crumpled  bladdoc.  The  tree 
seeds  freely  every  year,  but  its  spread  by  means  of  self- 
sown  seed  is  impeded  by  the  forest  fires  of  tho  dry  season, 
which  in  India  generally  occur  in  March  and  April,  after 
the  seeds  have  ripened  and  have  partly  fallen.  Of  the 
seeds  which  escapo,  numbers  are  washed  down  the  hills 
by  the  first  heavy  rains  of  the  monsoon.  These  collect 
in  the  valleys,  and  it  is  here  that  :grorij>s  of  seedlings  and 
young  trees  are  frequently  found.  A  portion  of  the  seed 
remains  on  the  tree ;.  this  falls  gradually  after  the  rains 
have  commenced,  and  thus  escapes  the  fires  of  the  hot 
season.  The  germination  of  the  seed  is  slow  and  uncer- 
;  a  large  amount  of  moisture  ie  needed  to  saturate  the 


spongy  coveririg ;  many  seeds  do  not  germinate  until  the 
eecond  or  third  year,  and  many  do  not  come  upatfclL 

The  bark  of  the  stem  is  about  half  an  inch  thick,  grey  or 
biownisb  grey,  the  sapwood  white ;  the  heartwood  of  the 
green  tree  has  a  pleasant  and  strong  aromatic  fragrance  and 
a  beautiful  golden-yellow  colour,  which  on  seasoning  soon 
.darkens  into  brown,  mottled  with  darker  streaks.  The 
timber  retains  ita  aromatic  fragrance  to  a  great  age.  On 
a  transverse  section  the  wood  is  marked  by  large  pores, 
which  are  more  numerous  and  larger  in  the  spring  wood, 
or  the  inner  belt  of  each  annual  ring,  while  they  are  leas 
numerous  and  smaller  in  the  autumn  wood  or  outer  belt 
In  this  manner  the'  growth  of  each  successive  year  is 
marked  in  the  wood,  and  the  age  of  a  tree  may  be 
determined  by  counting  the  annual  rings. 

The  principal  value  of  teak  timber  for  use  in  warm  countries  is 
its  extraordinary  durability.  In  India  and  fn  Durmali  beams  of 
the  wood  in  good  preservation  are  often  found  in  buildings  several 
centuries  old  and  instances  are  known  of  teak  beams  having  fasted 
more  than  a  thousand  years.4  Being  ooe  of  tha  fen  Indian  timbers 

*  In  one  of  the  oldest  buildings  among  the  ruins  of  the  old  city  of 
Viisyanagar,  on  the  banks  of  the  Tungabhadra  in  southern  Indie,  the 
rapcretructure  is  supported  by  planks  of  teakwood  14  inchei  thick. 
Tuese  planks  were  examined  in  18B1 ;  they  were  in  a  good  state  ol 
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which  are  really  durable,  teak  bas  always  been  used  for  buildings 
particularly  for  temples,  and  in  India  it  ha*  been  the  chief  tirol«r 
employed  for  shipbuilding.  When  iron  commented  to  he  exten- 
sively used  for  the  last-named  purpose,  it  wa»  supposed  that  th« 
demand  for  tr-ak  would  decrease.  This,  however,  has  not  been  the 
case,  for  the  wood  ia  still  very  largely  used  for  the  backing  of  iron- 
clads and  ft"  defies  of  large  vessels.  It  is  also  used  for  furniture, 
for  docjr  ami  window  frames,  for  the  construction  af  railway  car- 
riages^  and  for  many  other  purposes.  White  ants  esit  the  sapwood, 
but  riroly  attack  the  hoartwood  of  teak.  It  is  not,  however,  proof 
against  the  borings  of  the  teredo,  from  whose  attacks  the  teak  piles 
of  the  wharves  in  the  Rangoon  river  have  to  be  protected  by  a 
sheathing  of  metal. 

Once  seasoned,  teak  timber  docs  not  split,  crack,  shrink,  or 
alter  its  shape.  In  these  qualities  it  is  superior  to  most  timbers, 
in  contact  with  iron,  neither  tho  iron  nor  the  teak  suffer*,  and 
in  this  respect  it  is  far  superior  to  oak.  It  is  not  very  hard, 
is  easily  worked,  and  takes  a  beautiful  |K)lish.  It  has  great  elas- 
ticity and  strength,  and  is  not  very  heavy.  Tho  average  Weight 
of  perfectly  Maxoned  wood  fluctuates  between  38  and  46  lb  per 
cubic  foot.'  Its  Wright,  therefore,  is  a  little  less  than  that  of 
English  oak.  Green  teak  timber,  however,  is  heavier  than  water, 
and  unless  thoroughly  seasoned  it  cannot  bo  Heated.  In  linrtuah, 
therefore,  where  tho  rivers  are  used  to  float  the  tin.ber  to  the  sua- 
port*,  a  peculiar  Diode  of  seasoning  toak  by  girdling  has  been 
practised  fivln  time  immemorial.  Girdling  consists  in  making  a 
deep  circular  cut  through  bark  and  sap  into  the  h-.artwood,  ao  as 
completely  to  sever  communication  between  bark  and  Bspwood 
above  and  below  the  cut  In  te.ik,-as  in  oak  and  other  trees  with 
well-marked  he.utwood,  the  circulation  of  tho  sap  only  takes  place 
in  the  sapwood,  and  the  girdled  treo  therefore  dies  after  a  fow  days 
if  tho  operation  has  been -effectually  performed.  Hut  it  even  the 
smallest  band  of  sapwood  is  left  connecting  the  outer  layers  of 
wood  above  and  be-low  the  girdle,  the  tree  it  not  killed,  and  ofton 
recovers  completely.  The  girdled  tree  is  sllowed  to  stand  one  or 
two  years,  and  longer  if  a  very  largo-sired  tree.  Being  exposed  to 
tho  wind  and  to  the  action  of  the  sun,  tho  timber  of  a  girdled  tree 
seasons  more  rapidly  and  moro  completely  than  that  of  a  tree 
felled  green.  The  teak  produced  in  the  presidencies  of  Madras 
and  Bombay  and  in  the  Central  Provinces  is  as  a  rule  felled  green, 
and  even  when  dry  it  generally  is  a  little  heavier  than  the  timber 
from  Barman.3  For  a  long  time  to  cotne,  the  rivera  of  Burmah 
and  Siam  will  continue  to  afford  the  most  convenient  and  most 
economical  route*  for  the  transport  of  timber.  Indeed  the  forests 
drained  by  the  Sal  win  and  its  feeders  are  not  likely  ever  to  be 
worked  otherwise  than  <wi  the  present  plan,  under  which  the  logs 
are  floated  singly  over  the  rapids  and  are  caught  and  rafted  lower 
down,  at  the  kyodan  or  rope  station,  70  miles  above  Maulinain. 

As  already  mentioned,  teakwood  contains  an  aromatic  oil,  which 
gives  it  a  peculiarly  pleasant  smell  and  an  oily  surface  when  fresh 
etit.  To  this  oil  may  probably  with  justice  bo  ascribed  its  gTeat 
durability.  In  Burmah  oil  is  extracted  from  the  timber  on  a  small 
acale,  for  tnodicinal  purposes,  by  filling  an  earthen  pot,  which  is 
placed  inverted  upon  another,  with  chips  of  wood,  and  putting  firo 
round  it,  upon  which  the  oil  runs  down  into  the  lower  vessel. 

According  to  the  colour  and  tcxtnro  of  tho  wood,  several  varieties 
of  teak  are  distinguished  in  India,  Burmah,  and  Java  ;  in  the 
timber  trade,  however,  these  distinctions  aro  of  no  importance. 
Teak  as  well  as  other  trees,  when  standing  isolated,  forms  aide 
branches  far  down  the  stem,  and  the  wood  of  such  trees  is  more 
knotty  and  wavy,  and  generally  heavier  and  darker-coloured  thun 
the  timber  of  trees  which  have  grown  close  together  in  a  dense  forest. 
Apart  from  the  manner  in  which  the  tree  had  grown  up  in  the 
forest,  soil,  elevation,  and  climate  have  a  groat  intl'.tcnco  upon  tho 
grain  and  tho  mechanical  qualities  of  teak  as  of  other  timbers. 
Most  of  the  larger  logs  brought  to  market  have  an  irregular  crack 
or  hollow  in  the  centre,  which  commenceB  at  the  butt  and  often 
runs  up  a  long  way.  There  is  little  doubt  that  this  is  generally 
due  to  the  action  of  the  fires,  which  scorch  and  often  destroy  tho 
bark  of  young  trees.  Such  external  injuries  are  apt  to  induce 
decay  in  tho  wood.  Moreover,  most  teak  seedlings  which  come  up 
naturally  aro  cut  down  to  the  ground  by  the  fires  of  the  hot  season  ; 


preservation  and'  showed  the  peculiar  structure  of  teak  tlmlier  in  a 
very  maiked  manner.  They  had  beeu  in  the  building  for  600  years 
(Indian  Forester,  vol.  vil.  p.  260).  In  the  wall  of  a  palace  of  the 
Persian  kings  near  Baghdad,  which  was  pillaged  in  the  7th  centnry, 
two  Americans  found  in  1811  pieces  of  Indian  teak  which  were 
perfectly  sound  (Ouselcy,  Travelt  in  Various  Countries  of  the  East, 
vol.  li.  p.  280,  note  67).  In  the  old  cave  temples  of  Salsette  and 
ebewhere  in  western  India  pieces  of  teak  have  been  found  in  good 
preservation  which  must  have  been  more  tha"n  2000  yearaold. 

1  At  4*  8  lb  per  cubic  foot  a  load  of  50  cubic  feet  weighs  a  ten 
(2240  lb),  hence  in  the  Burmah  ports  a  ton  of  teak  timber  is  taken  as 
equivalent  to  a  load  of  50  cubic  feet 

'  It  has  been  erroneously  stated  that  the  tree  in  Burmah  is  tapped 
for  it*  «,tl  before  Mling. 


some  art  killed,  but  many  (proof  again  during  the  rain*,  and  thi« 
is  generally  repealed  year  after  y«ar,  until  a  sapling  is  produced 
stioug  enough  to  outlive  tho  fire.  Such  saplings  have  a  very  large 
pith,  which  dries  ur>,  causing  a  hollow  in  the  heart.  Or  a  piece  of 
the  old  shoot  killed  by  the  fire  is  enclosed  by  the  new  wood,  and 
this  also  is  apt  to  giro  rise  to  a  hollow. 

The  leaves  of  the  teak  tree  contain  a  red  dye,  which  in  Malabar 
was  formerly  used  to  dye  silk  and  cotton.  Natives  of  Burmah  osc 
the  leaves  as  plate*,  to  wrap  up  parcels,  and  for  thatching. 

In  its  youth  the  tree  grows  with  extreme  rapidity.  Two-year- 
old  seedling*  on  good  soi'  are  6  to  10  feet  high,  and  instances  af 
moro  rapid  growth  aro  not  uncommon.  In  tho  plantations  which 
have  been  made  since  1856  in  Burmah,  the  teak  has  on  good  soil 
attained  an  average  height  of  60  feet  in  16  years,  with  a  girth, 
breast  high,  of  19  inches.  This  is  between  16*  and  18"  N.  lat ,  with 
a  mean  annunl  temperature  of  7S*  K.  and  a  rainfall  of  100  inches. 
In  the  Burmih  plantations  it  ia  estimated  that  the  tree  will, 
undrr  favourable  circumstances,  attain  a  diameter  of  24  inches 
(girth  72  inches)  at  the  age  of  SO.  Timber  of  that  sizo  is  market- 
able, but  tho  timber  of  tho  natural  forests  which  is  at  present 
brought  to  market  in  Burmah  has  grown  much  more  slowly,  the 
chief  reason  being  the  annual  forest  fires,  which  harden  and  im- 
poverish the  soil.  In  the  natural  forests  of  Burmah  an'd  India 
t-ak  timber  with  a  diameter  of  24  inches  is  never  less  than  100  and 
often  iiu>re  than  200  years  old.  In  future,  the  timber  giuivu  ii. 
plantations  and  in  forests  under  regular  management  may  be  fx- 
pected  to  grow  much  faster  ;  and  there  is  no  ground  for  anticipating 
that  rapidly  grown  timber  will  be  less  valuable  than  thut  of  slow 
growth,  which  is  at  present  brought  to  market. 

Like  tho  other  trees  of  the  dry  dccidunui  forest,  teak  does  not 
attnin  any  extraordinary  size.  The  tries  aro  not  generally  mom 
than  100  to  150  feet  hi;h,  even  nn  ler  the  most  favourable; 
circumstances,  and  stems  more  than  100  feet  to  the  first  braneh 
are  not  often  found.  Exceptionally  tall  trees  were  measured  in 
1861  in  the  Gwaythay  forest  in  Peg'.i,  cast  of  the  Sitang  river,  on 
gnei*s.  The  stems  had  106  to  114  fn-t  to  the  first  branch,  with  a 
girth,  ot  6  feet  off  the  ground,  from  7  to  16  feci.  Larger  girthe. 
up  to  25  feet,  aro  not  uncommon. 

The  teal:  tree  does  not  ususlly  form  pure  forests.     It  is  asao.  . 
ciatcd  with  bamboos  and  a  great  variety  of  other  trees,  which  have 
little  market  value,  and,  as  a  rule,  thrives  best  in  such  company. 
Hence  in  the  plantations  estabiMitd  in  Burmah,  the  object  his 
been  to  raise  forests  of  tejk  mixed  with  bamboos  ami  other  trees. 

Most  of  tho  teak  timber  produced  is  consumed  in  India. 
Tho  produce  of  tho  magnificent  forests  of  Travancore,  Cochin, 
the  Madras  presidency,  Coorg,  Mysore,  Bombay,  Bcrar,  and  the 
Central  Provinces  is  all  so  consumed.  Formerly  there  was  a 
considerable  export  from  the  ports  of  the  western  coast. — Malabar, 
Kanara,  Sunt,  and  Broach, — but  the  countiy  at  present  requires 
all  the  teak  which  its  forests  can  produce ;  indeed  the  demand  is 
in  excesa  of  the  supply,  and  large  quantities  are  imported  from 
Burmah  to  Calcutta,  Madras,  Bombay,  and  other  I  ml  inn  ports. 
Small  quantities  are  still  imported  from  the  porta  of  the  western 
roast  to  Arabia  and  the  coast  of  Africa.  The  chief  export  is 
from  Burmah,  principally  from  Rangoon  and  Maulmain.  Of  the 
other  teak-producing  countries,  Java  exports  a  little  ;  there  have 
also  been  exports  from  Saigon  ;  and  since  1882  Bankok  has  sent 
considerable  quantities  to  Europe.  But  the  Burtrtah  coast  ia  tho 
chief  source  of  supply  at  present.  Rangoon  has  for  a  very-  long 
time  been  an  important  place  for  shipbuilding,  teak  being  the  chief 
timber- used  :  between  1786  and  1825  111  European  vesiela  were 
built  at  Rangoon,  aggregating  35,000  tons.  At  the  same  time 
timber  was  exported,  and,  when  the  plt~<  was  taken  by  the  British 
in  1852,  teak  was  tho  chief  article  of  export.  Maulinain  became 
British  territory  at  the  close  of  tho  first  Burmese  war  in  1826.  At 
that  time  the  place  was  a  largo  fishing  village,  and  it  was  mainly 
through  the  export  of  teak  timber  and  the  shipbuilding  trade 
that  it  attained  its  present  importance.  From  1S29  to  1841 
upwards  of  50,000  loads  of  teak  timber  were  exported,  and,  in 
addition,  68  vessels  were  built  during  that  period,  aggregating 
15,680  tons,  and  estimated  to  have  required  for  their  construction 
24,000  loads  of  teak  timber.  The  forests  from  which  Maulmain 
first  derived  its  supplies  aro  situated  on  the  Attaran  river,  a  feeder 
of  the  Salwin.  In  1836,  however,  timber  began  to  come  down 
from  more  distant  forests,  and  in  1841  one-fourth  only  of  the 
aupply  was  brought  frdtu  the  Attaran  forests. 

The  increase  in  the  export  of  timber  from  the  Burmah  porta  wat 
alow  at  first,  but  haa  gone  on  rapidly  since  Rangoon  became  a 
British  port.  Since  that  time  the  timber  brought  to  the  Burmah 
porta  has  come  from  tho  following  sources: — (1)  from  the  forest* 
in  the  British  coast  provinces,  Pegu  and  Tenaaaerim  ;  (2)  from  the 
forests  in  the  former  kingdom  of  Burmah,  floated  to  Rangoon  down 
the  Sitang  and  IiTawaddy  rivera  ;  (3)  from  tho  forest*  in  the  Shan 
states  formerly  tributary  to  Burmah,  from  the  Karcnni  country, 
and  from  Sinm,  which  is  all  floated  to  Maulmain  bv  the  Salwin 
river.  Sinco  1856  the  increase  of  the  supply  derived  from  these 
thrse  sourcca  haa  been  large,  as  will  be  apparent  from  the  folios,  e.g. 
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1  

7  (0 

lM*-4. 

1*83-4, 
laftt-». 

Fran  ta«  British  rout  provinces,  Pegu  and  Tsnasserim . 

from  fcuisah  fcy  Sltsna  and  Irrswsdily  rt»«Ti  

Fran  Sim  states,  bntwl,  and  SUm,  by  Sslwln  rtier  ... 

!»••)•. 

64,491 
64,04* 

I  ■  .Q  1  ». 

1 1 , 

«ft,€«3 
1(3,741 

I74,«4« 

■  •'•> 

8.M3 

1B3.1M 
121,440 

Of  the  quantities  exported,  between  39,000  and  05,000  loads 1  hare 
pt»  beyond  India  daring  this  period,  the  balance  having  been 
lent  to  Calcutta,  Bornba  v,  and  other  Indian  porta.  The  quantities 
km  itated  do  not  include  the  timber  consumed  in  Upper  Burmah, 
dot  that  brought  from  the  forests  drained  by  the  Menam  and 
Mtkhong  rivers  on  the  east  side  of  the  Indo-Chinese  Peninsula,  nor 
tin  leak  produced  in  Java  and  the  other  islands  of  the  Malay 
Archipelago,  and  in  the  extensive  forests  of  the  western  peninsula 
of  India.  No  data  are  yet  available  for  a  precise  estimate  ;  but 
•Ji»  total  amount  yielded  by  those  forest*,  ana  consumed  locally  or 
tiported,  appears  to  be  not  less  than  500,000  loads  or  tons  a  year. 

In  British  India  a  Urge  psjrtren  of  tho  teak-producing  tracts 
bite  since  1856  been  placed  under  conservancy  management,  and 
similar  measures  will  doubtless  bo  extended  to   the  forests  in 
L'pper  Burmah,  now  annexed  to  the  British  empire,  as  well  ss  to 
la<  forests  of  the  feudatory  native  states.    In  British  India,  the 
area  of  state  forests  demarcated  iu  order  to  bo  permanently  con- 
vrrtd5  tu  in  1885  tin  round  figures)  33,000  square  miles,  and 
the  teak-producing  tracts  includes!  in  this  area  may  be  estimated 
to  cover  about  12,000  square  miles,  or  7,080,000  acres.  Large 
aJiiliona  will  be  made  to  this  area,  cspjcially  in  Upper  Bunuah. 
Of  Uak  plantations,  12,000  acres  have-been  formed  in  Burmah, 
KS  acres  in  Coorg,  3436  at  Nilambur  in  Malabar,  and  about  2000 
acres  in  other  districts.    There  are  good  grounds  for  estimating 
the  future  yield  of  plantations  at  the  rate  of  50  cubic  feet  (one 
too)  per  acre  annually.    The  natural  forests  will,  in  their  present 
impoverished  condition,  not  furnish  more  than  one  cubic  foot  per 
acre  annuslly,  but,  aa  protection  against  fire  is  gradually  extend- 
ing, the  proportion  of  teak  is  everywhere  being  increased  by  cultural 
op. ration*  in  the  forests,  and  the  effect  of  these  measures  will 
eventually  manifest  itself  by  a  considerable  increase  in  the  yield. 
Id  their  present  condition,  the  natural  forests  demarcated  in  India 
op  to  1887  may  be  expected  to  yield  150,000  tons  a  year,  while 
the  produce  of  the  plantations  will  eventually  add  1S.000  tons 
more.   The  teak  forests  in  Java  were  surveyed  in  1871,  and  their 
area  was  found  to  bo  2280  square  miles,  while  the  plantations  in 
that  island  in  1880  amounted  to  24,710  acres.    These  figures  will 
serve  to  show  that,  if  the  system  commenced  in  India  and  Java 
u  maintained,  there  is  no  reason  to  apprehend  a  diminution  of 
tie  teak  supply.  v>  (D.  BR.) 

TEAL  (Old  English  Tel*),  a  word  of  uncertain  origin, 
but  doubtless  cognate  with  the  Dutch  Taling  (formerly 
Talingk  and  Telingh\  and  this  apparently  with  the  Scandi- 
navian Atltling-And  (Briinnicb,  Ornitiiol.  Borealit,  p.  18) 
and  Atling,  which  it  seems  impossible  not  to  connect  with 
tie  Scottish  Atttile  or  Atteal,  to  be  found  in  many  old 
records,  though  this  last  word  (however  it  be  spelt)  is 
generally  used  in  conjunction  with  Teal,  as  if  to  mean  a 
different  kind  of  bird ;  and  commentators  have  shewn  a 
marvellous  ineptitude  in  surmising  what  that  bird  was. 

The  Teal  is  the  Awat  crteca  of  Linnwus,  and  the  smallest  of  tho 
European  A  not  id*,  as  well  as  one  of  the  most  abundant  and  highly 
esteemed  for  the  table.  It  breeds  in  many  parts  of  the  British 
l*!ands,  making  its  nest  in  places  very  like  those  chosen  by  the 
Wild  Duck,  A.  boKa* ;  bnt  there  is  no  doubt  that  by  far  the  greater 
r  of  those  that  are  taken  in  decoys,  or  are  snot,  during  the 
i  and  winter  are  of  foreign  origin.  Whilo  the  female  pre- 
i  the  usual  inconspicuous  mottled  plumage  of  the  same  sex  in 
:  species  of  Anaiin*,  the  male  is  one  of  the  handsomest -6f  bis 
kind.  His  deep  chestnut  head  and  throat  are  diversified  on  either 
ade  by  a  line  of  buff,  which,  springing  from  the  gape,  runs  upward 
to  the  eye,  in  front  of  which  it  forms  a  fork,  one  prong  passing 
backward  above  and  the  other  below,  enclosing  a  dark  glossy-green 
patch,  and  both  losing  themselves  in  the  elongated  feathers  of  tho 

1  Of  the  teak  exported  to  foreign  countries  from  India  in  1883-84, 
27,354)  ton*  went  to  Great  Britain,  8694  tons  to  Egypt,  2056  tons  to 
Ceylon,  1984  tons  to  Japan,  and  1823  tons  to  the  Cape  of  Good  Hope. 
Tbe  total  quantity  exported  was  40,471  tons. 

•  Not  including  10,000  square  miles  of  second  class  reserves  in  the 
Central  Province*. 


hind-head  and  nape.  The  back  and  sides  of  tho  body  appear  to  be 
grey,  an  effect  produced  by  delicate  transverse  pencilling^  of  black  ou 
a  dull  white  ground.  The  outer  lanceolate  scapulars  have  one-half 
of  their  weba  pure  white,  forming  a  conspicuous  stripe  along  the 
side  of  tho  back.  The  bresat  U  of  a  pale  salmon  or  peach-blossom 
colour,  each  feather  iu  front  bearing  a  roundish  dark  spot,  but 
in  number  and  sizo  lower  down,  and  the  warm 


these  spots  lessen 

tint  passes  into  white  on  the  belly.  The  tail-oovorU  above  and 
below  are  velvety  black,  but  those  at  the  side  are  pale  orange. 

The  Teal  inhabits  almost  tho  whole  of  Europe  and  Asia,— from 
Iceland  to  Japan,— in  winter  visiting  Northern  Africa  and  India. 
It  occasionally  occurs  on  the  western  shores  of  the  Atlantic;  but 
its  piece  in  North  America  is  taken  by  its  representative,  A. 
carolirunris,  the  male  of  which  is  easily  to  be  recognized  by  the 
absence  of  the  upper  buff  line  on  the  side  of  the  head  and  of  the 
white  scapular  stripe,  while  he  presents  a  whitish  crescendo  bar 
on  the  sides  of  the  lower  neck  just  in  front  of  the  wings. 

Species  more  or  less  allied  to  these  two  are  found  in 
most  other  parts  of  the  world,  and  among  such  species  are 
some  (for  instance,  the  A.  gibberi/rons  of  the  Australian 
Region  and  the  A,  tatoni  of  Kerguelen  Island)  in  which 
the  male  wears  almost  the  same  inconspicuous  plumage  as 
the  female.  But  the  determination  of  the  birds  which 
should  be  technically  considered  "  Teal;*, "  and  belong 
to  the  subgenus  iVritium  (generally  misspelt  Xtttion),  as 
distinguished  from  other  groups  of  Anatinse,  is  a  task  not 
yet  successfully  attempted,  and  much  confusion  has  been 
caused  by  associating  with  them  such  species  as  the 
Garoaney  (vol.  x.  p.  80)  and  its  allies  of  the  group  Quer- 
qvedula.  Others  again  have  uot  yet  been  discriminated 
from  the  WfGEONs.  (<j.v.),  the  Pintail-Ducks,  Ditjila,  or 
even  from  tho  typical  form  of  Anas  (cf.  Duck,  vol.  vii.  p. 
505),  into  each  of  which  subgenera  the  Teals,  Xtttivm, 
seem  to  pass  without  any  great  break.  In  ordinary  talk 
"  Teal  "  seems  to  stand  for  any  Duck-like  bird  of  small 
sire,  and  in  that  sense  the  word  is  often  applied  to  the 
members  of  the  genus  JTettopus,  though  systematica  will 
have  it  that  they  are  properly  Geese.  In  the  same  loose 
sense  the  word  is  often  applied  to  the  two  most  beautiful 
of  the  Family  Anatidm,  belonging  to  the  genus  JZx 
(commonly  misspelt  Aix)— the  Carolina  Duck  of  North 
America,  JE.  sponsa  (not  to  be  confonnded  with  the  above- 
named  Anas  carolintnsis  or  Nettium  carolinmst),  and  the* 
Mandarin-Duck  of  China,  uE.  galertculata.  Hardly  less 
showy  than  these  aro  the  two  species  of  tho  subgenus 
Eunetta,— the  Falcated  Duck,  E.  faUata,  and  the  Baikal 
Teal,  E./ormosa, — both  from  eastern  Asia,  but  occasionally 
appearing  in  Europe.  Some  British  authors  have  referred 
to  the  latter  of  these  well-marked  species  certain  Ducks  that 
from  time  to  time  occur,  but  they  are  doubtless  hybrids, 
though  the  secret  of  their  parentage  may  be  unknown  ;  and 
in  this  way  a  so-called  Bimaculatcd  Duck,  Anas  bimacvlata, 
was  for  many  years  erroneously  admitted  as  a  good  species 
to  the  British  list,  but  of  late  this  has  been  properly 
discarded.  (a.  n.) 

TECHNICAL  EDUCATION.  The  special  education, 
the  object  of  which  is  to  train  persons  in  the  arts  and 
sciences  that  underlie  the  practice  of  some  trade  or  pro- 
fession, is  technical  education.  Schools  in  which  this 
training  is  provided  are  known  as  technical  schools.  In 
its  widest  sense,  technical  education  embraces  all  kinds  of 
instruction  that  have  direct  reference  to  the  career  a  person 
is  following  or  preparing  to  follow;  but  it  is  usual  and 
convenient  to  restrict  the  term  to  the  special  training 
which  helps  to  qualify  a  person  to  engage  in  some  branch 
of  productive  industry.  This  education  may  consist  of 
the  explanation  of  the  processes  concerned  in  production, 
or  of  instruction  in  art  or  science  in  its  relation  to  in- 
dustry, but  it  may  also  include  the  acquisition  of  the 
manual  skill  which  production  necessitates.  The  term 
technical,  as  applied  to  education,  arose  from  the  necessity 
of  finding  a  word  to  indicate  the  special  training  which 
was  needed  in  consequence  of  the  altered  conditions  of 
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production  during  the  present  century.  Whilst  the  changed 
conditions  of  production,  consequent  mainly  on  the  appli- 
cation of  steam  power  to  machinery,  demanded  a  special 
training  for  those  who  were  to  bo  engaged  in  produc- 
•  tive  industry,  the  prevalent  system  of  education  was  not 
adapted  to  the  requirements  of  these  persons,  and  schools 
were  wanted  in  which  the  necessary  instruction  could 
bo  obtained.  Other  circumstances  resulting  mainly  from 
the  application  of  steam  power  to  machinery  have  rendered 
technical  education  necessary.  .Production  on  atlargo 
scale  led  to  a  great  extension  of  thu  principle  of  the 
division  of  labour,  in  consequence  of  which  it  was  found 
economical  to  keep  a  man  constantly  engaged  at  the  tamo 
Tcind  of  work,  since  the  more  he  practised  it  the  quicker 
and  more  skilful  he  became.  Thus  employed,  the  workman 
learned  little  or  nothing  of  the  process  of  the  manufacture 
at  which  ho  assisted,  or  of  other  departments  of  the  work 
than  the  particular  one  in  which  be  was  engaged,  and  his 
only  opportunity  of  acquiring  such  knowledge  was  out- 
side the  workshop  or  factory  in  a  technical  school.  The 
economy  effected  by  tho  division  of  labour  led  to  the 
extension  of  the  principle  to  other  industries  than  those  in 
which  machinery  is  largely  employed.  There  ore  many 
trades  in  which  manual  skill  is  as  necessary  now  ds  ever,  but 
even  in  these  the  methods  of  instruction  prevailing  under 
tho  system  of  apprenticeship  arc  now  almost  obsolete. 

In  many  industries,  including  trades  in  which  machinery 
is  not  as  yet  extensively  employed,  production  on  a  large 
scale  has  increased  tho  demand  for  unskilled  labour, 
numbers  of  hands  being  required  to  prepare  the  work 
to  be  finished  by  a  few  artisans.  Rapidity  of  execution 
is  attained  by  keeping  a  workman  at  the  same  work, 
which  after  a  time  he  succeeds  in  mechanically  perform- 
ing, and  continues  to  do  until  some  machine  is  invented 
to  take  his  place.  In  most  trades,  as  formerly  practised, 
the  master  employed  a  few  apprentices  who  assisted  him 
in  his  work,  and  who  learnt  from  him  to  understand  the 
details  of  their  craft,  so  that,  when  the  term  of  their  appren- 
ticeship was  over,  they  were  competent  to  practise  as 
journeymen.  But  now  the  master  has  neither  time  nor 
opportunity  to  instruct  young  lads,  and  the  old  relation 
of  master  and  apprentice  is  changed  into  that  of  capitalist 
and  workman.  In  consequence  of  these  altered  relations 
between  employer  and  employed,  there  is  an  acknowledged 
want  of  properly  trained  workmen  in  a  number  of  trades 
in  which  skilful  hand  work  is  still  needed  ;  and  in  these 
trades  a  demand  has  arisen  for  technical  schools,  or  some 
other  substitute  for  apprenticeship,  as  a  means  of  suit- 
ably training  workmen  and  foremen.  Tho  ever-increas- 
ing competition  in  production  has  led  to  tho  employment, 
in  many  trades,  of  children  to  do  work  of  a  mechanical 
kind  requiring  little  skill ;  but,  whilst  thus  employed, 
these  young  people  have  little  opportunity  of  learning  those 
parts  of  their  trade  in  which  skill  and  social  knowledge 
are  needed  ;  and  when  they  are  grown  up,  and  seek  higher 
wages,  they  are  dismissed  to  make  room  for  other  children. 
Numbers  of  young  men  are  thus  thrown  upou  the  labour 
market,  competent  to  do  nothing  moro  thun  children's 
work,  and  to  earn  children's  wages,  and  knowing  no  trade 
to  which  they  can  apply  their  hands.  To  remedy  this, 
by  creating  some  substitute  for  the  old  apprenticeship,  is 
one  of  the  objects  of  a  system  of  technical  education. 

A  complete  system  of  technical  education  should  provide 
necessary  instruction  for  the  different  classes  of  persons 
engaged  in  productive  iudustry.  It  is  usual  to  divide 
these  persons  into  three  classes  : — (I)  workmen  or  journey- 
men ;  (2)  foremen  or  overseers  ;  (3)  managers  or  masters. 

Tho  industries  in  which  they  are  employed  may  be 
grouped  under  four  heads  :— (1)  those  involving  the  use  of 
*itum>ive  machinery,  such  as  iron  and  steel  manufacture. 
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machine  making,  tho  textile  industries,  and  some  of  the 
chemical  trades  ;  (2)  those  which  mainly  require  tlio  use 
of  hand  tools,  as  cabinet-making,  brick-work,  plumbing, 
and  tailoring  ;  (3)  those  depending  on  artistic  skill,  aa  wood 
and  stone  carving,  metal-chasing,  decorative  work,  and 
industrial  designing  generally  ;  (4)  agriculture  in  all  it* 
branches.  These  industries  will  bo  referred  to  as  manu- 
factures, handicrafts,  art  industries,  aud  agriculture.  The 
foregoing  classification  comprises  groups  which  necessarily, 
to  some  extent,  overlap  one  another.  Every  factory  con- 
tains a  carpenter's  aud  smith's  shop,  aud  handicraftsmen 
of  group  (2)  are  required  in  every  manufacturing  concern. 
Whilst  the  industries  in  which  hand  labour  is  oxcluaivoly 
employed  are  becoming  fewer  and  fewer,  there  are  many 
trades  which,  owing  to  the  frequent  invention  of  labour- 
saving  appliances,  are  passing  gradually  fronj  the  class  of 
handicrafts  to  that  of  manufactures.  In  these  trader,  of 
which  watch  and  clock  making  and  boot  and  shoo  making 
may  be  taken  as  examples,  there  is  still  a  demand  for  good* 
largely  if  not  entirely  produced  by  hand  work.  In  mch 
trades,  owing  to  tho  absence  of  facilities  for  instruction  in 
tho  ordinary  shops,  there  i*  a  want  of  skilled  hand  labour 
which  there  is  an  increasing  difficulty  in  satisfying,  and  to 
supply  this  want  technical  schools  of  different  kinds  have 
been  established.  Then,  again,  there  are  many  branches 
of  manufacturing  industry  which  greatly  depend  for  their 
success  upon  the  designer's  art,  and  it  is  necessary  that  tha 
industrial  designer  should  possess  a  knowledge  of  tho  pro- 
cesses of  tho  manufacture  in  which  his  designs  will  be 
utilized,  as  well  as  of  the  properties  and  capabilities  of  the 
material  to  which  they  will  be  applied.  Indeed,  it  is  tha 
possession  of  this  knowledge  which  mainly  distinguishes 
the  industrial  designer  from  tho  ordinary  artist.  To 
determine  tho  best  training  for  such  designers  is  ono  of 
the  problems  of  technical  education.  There  nro  many 
trades,  too,  in  which  the  handicraftsman  and  the  designer 
should  be  united.  This  is  the  case  in  such  industries 
as  wood-engraving,  metal-chasing,  and  silverainith'i  work. 
In  these  and  other  trades  tho  true  artisan  is  tho  artist 
and  handicraftsman  combined. 

In  order  to  reconcile  so  mo  of  the  different  views  which 
are  held  as  to  the  objects  of  technical  education,  it  is 
necessary  to  keep  in  mind  the  broad  distinction,  above 
referred  to,  between  the  conditions  of  production  on  a 
large  scale,  as  in  those  industries  in  which  goods  are  manu- 
factured by  the  use  of  extensive  labour -saving  machinery, 
and  in  those  trades  in  which  hand  work  is  chiefly  em- 
ployed.   Much  of  tho  diversity  of  opinion  regarding  the 
objects  of  technical  education  is  due  to  tho  difference 
of  standpoint  from  which  the  problem  is  regaided.  The 
volume  of  the  trade  and  commerce  of  ISritaiu  depends 
mainly  on  the  progress  of  its  manufacturing  industries. 
It  is  these  which  chiefly  affect  the  exports  and- imports. 
Tiro  aim  of  manufacturers  is  to  produce  cheaper  aud  better 
goods  than  can  be  produced  by  .other  manufacturers  at 
home  or  abroad  ;  and  technical  education  is  valuable  to 
them,  in  so  far  as  it  enables  them  to  do  so.    Hut  the 
artisan  engaged  iu  hand  industries  looks  to  technical 
education  for  the  means  by  which  he  may  acquire  a  know- 
ledge of  the  principles  of  his  trade,  which  the  absence  of 
the  system  of  apprenticeship  prevent*  him  from  acquiring 
in  the  shop.    Honce  the  artisau  and  tho  manufacturer 
approach  the  consideration  of  tho  question  from  different 
sides.    To  the  spinner  or  weaver  who  almost  exclusively 
employs  women  to  tend  his  machinery,  or  to  the  manu- 
facturing chemist  whose  workpeople  are  little  more  than 
labourers  employed  in   carrying  to  aud  fro  materials, 
knowing  little  or  nothing  of  the  scientific  principles  under- 
lying the  complicated  processes  in  which  they  are  engaged 
the  technical  wiucation  of  the  workpeople  may  seem  to 
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be  a  matter  of  little  moment.  What  such  manufacturers 
require  are  the  services  of  a  few  skilled  engineers,  artistic 
designers,  or  scientific  chemists.  From  the  manufacturer's 
point  of  view,  therefore,  technical  instruction  is  not  so 
much  needed  for  the  hande  he  employs  in  his  work  as  for 
tie  ktad*  that  direct  it  But  in  trades  in  which  machi- 
nery plays  a  subsidiary  part,  technical  teaching  supplies 
the  place  of  that  instruction  which,  in  former  times,  the 
master  gave  to  his  apprentice,  and  the  workman  looks 
to  it  to  supply  him  with  the  knowledge  of  the  principles 
tod  practice  of  his  trade,  on  the  acquisition  of  which  his 
individual  success  greatly  depends.  In  the  former  class 
of  industries,  technical  education  is  needed  mainly  for 
the  training  of  managers ;  in  the  latter,  for  the  training 
of  workmen.  Hence  has  arisen  a  double  cry, — for  the 
teaching  of  art  and  of  the  higher  branches  of  science, 
with  a  view  to  their  application  to  manufacturing  industry, 
and  for  tho  teaching  of  trades,  and  of  the  scientific  facts 
which  help  to  explain  the  processes  and  methods  con- 
nected with  the  practice  of  these  trades.  This  double  cry 
has  led  to  the  establishment  of  technical  universities  and 
of  trade  schools. 

Owing  to  the  conditions  under  which  manufacturing 
industry  is  now  carried  on,  it  is  difficult  to  select  com- 
petent foremen  from  the  rank  and  file  of  the ,  workmen. 
Tfcs  ordinary  hands  gain  a  very  limited  and  circumscribed 
acquaintance  with  the  details,  of  the  manufacture  in  which 
they  are  engaged,  and  have  little  opportunity  of  acquiring 
that  general  knowledge  of  various  departments  of  work, 
and  of  the  structure  of  the  machinery  in  use,  which  is 
essential  to  tho  foreman  or  overseer.  It  is  in  evening 
technical  classes  that  this  supplementary  instruction, 
which  it  is  the  workman's  interest  to  acquire  and  the 
master's  to  encourage,  can  be  obtained.  Tho  history  of 
invention  shows  how  frequently  important  improvements 
in  machinery  are  made  by  the  workman  or  minder  in 
charge  of  it,  and  adds  weight  to  the  arguments  already 
adduced  for  giving  technical  instruction  to  persons  of  all 
grades  employed  in  manufacturing  industry.  To  these 
advantages  of  technical  education,  as  affecting  the  work- 
men themselves  as  well  as  tho  progress  of  tho  industry  in 
which  they  are  engaged,  must  be  added  the  general  im- 
provement in  the  character  of  tho  work  produced,  resulting 
from  the  superior  and  better-trained  intelligence  of  those 
who  have  had  the  benefit  of  such  instruction. 

In  order  that  the  differeut  classes  of  persons  who  are  to 
be  engaged  in  productive  industry  may  receive  a  fitting 
preparatory  training,  tho  programme  of  elementary  and 
«condary  as  well  as  of  the  higher  education  mu3t  be 
organized  with  reference  to  their  special  requirements.  If 
the  demand  for  technical  instruction  is  to  be  fully  satisfied, 
a  great  part  of  our  existing  system  of  education  must  be 
reconstructed,  and  the  training  provided  in  our  several 
s'hools  must  be  made  a  more  fitting  preparation  for  indus- 
trial work  than  it  is  at  present. 

Schools  in  which  the  courso  of  instruction  is  not  special- 
ized with  a  view  to  any  particular  industry,  but  is  so 
arraoged  as  to  form  a  general  preparation  for  manufac- 
turing or  other  trade  pursuits,  are  often  spoken  of  as 
professional,  technical,  or  trade  schools ;  but  such  schools 
must  bo  distinguished  from  apprenticeship  schools,  the 
object  of  which  is  to  teach  trades.  Of  the  former  class 
of  schools  there  are  excellent  examples  in  the  different 
countries  of  Europe  as  well  as  in  the  United  States,  and 
some  few  have  recently  been  established  in  the  United 
Kingdom.  Of  tho  latter  class  the  best  examples  are 
found  in  France  and  Austria.  Tho  study  of  these  schools, 
and  of  the  means  of  providing  fitting  education  for  the 
different  classes  of  jiroducers,  may  be  simplified  by  a  state- 
ment of  the  folio  wine:  propositions.-— 


1.  The  ordinary  education  of  all  persons  who  arc  likely 
to  be  engaged  in  productive  industry  should  lie  determined 
by  the  general  requirements  of  their  future  work.  This 
proposition  affects  the  curriculum  of  all  schools  in  which 
different  classes  of  producer*  are  to  be  trained,  »>.,  of 
primary,  secondary,  and  higher  schools,  and  involves  the 
consideration  of  the  extent  to  which,  in  such  schools, 
modern  languages,  science,  drawing,  and  manual  instruc- 
tion should  take  tho  place  of  literary  and  classical  studies. 

2.  Special  schools  or  classes  should  bo  established  (a) 
for  instruction  in  art,  and  in  those  sciences  which  serve 
to  explain  the  processes  of  productive  industry,  including 
agriculture,  manufactures,  and  engineering,  as  well  as  in 
the  application  of  art  and  science  to  tbeso  departments  of 
industry;  (6)  for  the  teaching  of,  and  in  certain  cases  for 
practice  in,  various  handicraft*  or  trader. 

3.  The  special  schools  should  be  adapted  to  the  require- 
ments of  the  different  grade 3  of  workers,  and  to  the 
different  kinds  of  work  in  which  they  are  or  arc  likely  to 
bo  engaged. 

A  survey  of  the  technical  schools  in  different  countries 
shows  how  these  different  requirements  are  met.  Owing 
to  the  complexity  of  tho  problem,  a  complete  or  an  ideal 
system  of  technical  education  is  nowhere  to  be  found. 
Schools  have  been  established  to  meet  local  and  present 
wants,  and  the  greatest  varioty  exists  in  the  attempts  that 
have  been  made  to  establish  schools  in  accordance  with  the 
foregoing  propositions. 

1.  Workmen.  —  Many  attempts  linve  been  made  to  provide  a 
substitute  for  apprenticeship,  but  hitherto  with  no  great  luccei*. 
Tito  clashes  of  workpeople  have  to  he  considered— (1)  those  elided 
in  niann fact" ring  industries,  and  (2)  those  engaged  in  handicraft 
industries.  The  education  of  all  classes  of  workpeople  bc^itii  in 
the  public  elementary  vhools  ;  and,  in  view  of  the  future  ocmpv 
tiou  of  the  children,  it  may  be  t\ken  fcr  granted  that  piimary 
instruction  should  hs  practical,  and  should  includo  drawing  and 
elementary  science,  with  some  amount  of  mainal  training  for  !*\v», 
and  with  needlework,  cookery,  and  domestic  economy  for  girls. 
Ill  nearly  every  country  of  Europe,  and  in  tho  United  Ststca, 
primary  instruction  includes  drawing,  in  additiou  to  reading, 
writing,  and  reckoning.  In  England  this  is  not  yet  the  ease, 
drawing  being  Uught  in  very  few  schools  outside  of  the  jurisdiction 
of  the  London  school  board.  In  France,  Belgium,  Holland,  and 
Sweden  handicraft  instruction  is  generally  included  in  the  cur- 
riculum of  elementary  schools.  Rudimentary  science  is  also  taugltt 
iu  marly  all  tho  primary  schools  of  Europe.  Modelling  is  taught 
both  to  boys  and  girls  in  many  Continental  schools ;  and  in 
Sweden  "slojd,"  or  elementary  woodwork,  in  which  simple  and 
useful  article  are  constructed  with  tho  fewest  possible  tools,  is 
taught  with  considerable  success  to  children  of  both  sexes. 

In  Germany  and  Switzerland  there  exists  an  excellent  system 
of  evening  continuation  schools,  known  as  Fortbildnngt-  or  AV  ja»w- 
ungs  Schulen,  in  which  the  instruction  of  the  children  who  leave 
school  before  fourteen,  aud  of  those  who  leave  at  that  age,  is  con- 
tinued. In  most  of  these  schools  drawing***  taught  with  special 
reference  to  local  industries.  In  England  an  attempt  is  being 
made  to  attract  children  to  evening  schools  by  means  of  recreative 
classes.  These  classes  are  intended  to  continue  the  child's  general 
education,  and  to  supplement  it  by  eonio  amount  of  practical 
teach iug  between  the  time  that  he  leaves  the  elementary  school 
and  h  prepared  to  take  advantage  of  evening  technical  instruction. 
The  training  of  most  workpeople,  and  of  nearly  all  thoso  who  are 
engaged  in  manufacturing  industry,  consist*  of — (1)  primary  teach- 
ing in  elementary  schools ;  (2)  practice  in  the  factory  or  shop  ;  (3) 
evening  technical  instruction. 

In  all  the  principal  towns  throughout  Europe  evening  classes 
have  been  esUblislit>d  for  teaching  drawing,  painting,  and  design- 
ing, and  the  elements  of  science  in  their  application  to  special 
industries.  On  the  Continent  these  classes  are  mainly  supported 
by  tho  municipalities,  by  tho  chambers  of  commerce,  by  industrial 
or  trade  sovietie-s,  by  county  boards,  and  in  some  cases  by  the  fees 
of  the  pupils.  They  receive  little  or  no  support  from  the  state. 
They  are  well  attended  by  workpeople  of  all  grade*,  who  are  en- 
couraged by  their  employer*  to  profit  by  these  opportunities  of 
instruction.  In  England  evening  technical  instruction  is  more 
systematically  organised  than  in  any  other  country.  It  ia  under 
the  direction  of  the  committee  of  the  council  of  education  known 
as  the  Science  and  Art  Department,  and  of  the  City  and  Guild*  of 
London  Institute  for  the  advancement  of  technical  education,  an 
Institute  founded  and  supported  bv  the  corooratiou  and  b-  o  h^gr. 
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timber  of  the  livery  companies  of  London.  The  deportment 
fuconragee  instruction  in  pare  science  and  in  art ;  the  institute 
in  the  application  of  science,  and  to  some  extent  of  art  also,  to 
different  trades. 

Both  the  department  and  the  institute  make  grants  on  behalf  of 
properly  registered  teachers  on  the  results  of  toe  examination  of 
their  pupils.  The  directory  of  the  department  contains  a  detailed 
syllabus  of  the  twenty-five  different  subjects  on  the  teaching  of 
which  grants  are  paid,  and  in  the  programme  of  the  institute  are 
found  syllabuses  of  instruction  in  the  technology  of  fifty  different 
trade  subjects.  .  In  the  evening  classes  organized  by  the  depart- 
ment, as  well  as  in  those  in  connexion  with  the  institute,  the 
workman  or  forero,  *t  engaged  in  any  manufacturing  industry  has 
tlto  op|>ortunity,  '  /  'payment  of  a  very  small  fee,  of  studying 
art  in  all  its  branches,  science  theoretically  and  practically,  sua 
the  technology  of  any  particular  industry.  Provided  his  early 
education  enables  him  to  take  advantage  of  this  instruction,  no 
better  system  has  been  suggested  of  enabling  workmen,  whilst 
turning  wages  at  an  early  sgo,  to  sequirc  manual  skill  by  continuous 
practice,  and  at  the  same  time  to  gain  a  knowledge  of  the  principles 
of  science  connected  with  their  work  and  explanatory  or  the  pro- 
cesses of  the  manufacture  in  which  they  are  engaged. 

For  those  engaged  in  handicraft  trades  this  evening  instruction 
is  equally  valuable,  and  iu  many  parts  of  Europe  there  exist 
evening  tmile  schools  in  which  the  workman  is  able  to  supplement 
the  "  sectional  "  mactice  he  acquires  in  the  shop  by  more  goneral 
practice  in  other  branches  of  his  trade.  In  Vienrja,  for  example, 
mid  in  other  parts  of  Austria,  there  are  found  practical  evening 
classes  for  carpenters,  turners,  joiners,  metal-workers,  and  others; 
and  similar  classes,  some  of  which  are  subsidized  by  the  City 
nuil  Guilds  Institute,  have  recently  been  established  in  Eugland. 
■Throughout  Europe  schools  for  weaving,  with  practical  work  at 
1  mo  loom  and  pattern  designing,  have  existed  for  many  years. 

To  provide  a  traiuiug  more  liko  the  old  system  of  apprenticeship, 
schools  have  been  established  in  many  juris  of  Europe  which  are 
known  as  professional,  trade,  or  apprenticeship  schools  (fcolcs  pro- 
fcx/ioucfles,  fcolcs  </<■«  apprentia,  taclufhnltn).  The  object  is  to 
train  woikiuen  :  anil  tho  pupils,  after  completing  their  course  of 
instruction  in  Mich  a  school,  are  supposed  to  have  learnt  a  trade. 
The  school  U  the  substitute  for  the  shop.  In  such  a  school  the 
pupils  have  the  advantago  of  being  taught  their  trade  systemati- 
cally and  leisurely,  mid  production  is  wade  unbsidiary  to  instruc- 
tion. Under  such  nu  artificial  system  of  pioduction,  the  pupil  is 
k*s  lil:ely  to  acquire  excellence  of  worknuuiBhip  and  smartness  of 
hnbit  than  in  the  mercantile  shop,  under  the  straiu  of  severe  com- 
petition. Moreover,  tho  cost  of  maintenance  of  these  schools 
renders  it  impossible  to  look  to  them  as  a  general  substitute  for 
«l>prenticcshi|>.  fly  sending  into  the  labour  market,  however,  a 
four  highly-indued  workmen,  who  are  absorbed  in  various  works 
and  exert  a  beneficial  influence  on  other  workmen,  these  schools 
servo  a  useful  purpose.  Schools  of  this  kiud  have  been  tried  with 
more  or  le.«  success  iu  different  countries.  In  Paris  there  is  the 
well-known  tfcole  Diderot  for  tho  training  of  mechanics,  fitters, 
smiths.  He. ;  and  similar  schools  have  been  established  in  other 
i<arls  of  i'" ran co.  A  furniture-trade  school  of  the  same  category 
ha*  recently  l>cen  opened  in  Paris,  and  for  many  years  a  society  of 
Christian  Ittvthrou  have  directed  a  large  school  in  which  several 
different  trades  have  been  taught.  In  this  establishment,  situated 
in  the  Rue  Vatigirard,  all  the  secular  and  general  instruction  is 
given  gratuitously  by  the  brothers,  and  in  tho  several  shops 
attached  to  the  school  skilled  workmen  are  employed,  who  in- 
struct tho  pupil  apprentices,  and  utilizo  their  labour.  This 
kv stem  combines  many  of  the  advantages  of  shop  work  and  school 
work,  but  it  depends  financially  for  its  success  upon  tho  religious' 
spirit  which  actuates  its  promoters  and  supporters.  The  Artane 
school,  near  Dublin,  is  conducted  on  somewhat  similar  principles, 
but  is  intended  for  a  lower  class  of  children.  In  Austria,  particu- 
larly in  the  rural  districts,  there  are  numerous  schools  for  the 
training  of  carpenters,  joiners,  tinners,  cabinetmakers,  workers  in 
itouo  and  marble,  in  silver  and  other  metals,  kr.  Schools  of  the 
same  class  are  found  in  Germany,  Italy,  and  elsewhere.  It  is  only 
in  certain  cases,  however,  that  apprenticeship  schools  can  be  said 
to  satisfactorily  answer  the  purpose  for  which  they  have  been 
established.  Where  a  new  industry,  especially  iu  rural  districts, 
has  to  be  created  ;  where  decaying  Industries  need  to  bo  revived  ; 
where  machinery  is  superseding  hand  work,  and,  owing  to  the 
demands  for  ordinary  hands,  there  is  a  dearth  of  skilled  workmen  ; 
where  through  the  effects  of  competition  and  other  causes  tho  trade 
is  carried  on  under  conditions  in  which  competent  workmen  cannot 
be  properly  trained  iu  the  ordinary  shop, — in  these  cases,  and  in 
various  art  industries,  an  apprenticeship  school  may  prove  to  be 
the  best  means  of  training  workmen,  and  of  advancing  particular 
trades.  Generally,  an  apprenticeship  school  should  be  looked  upon 
as  a  temporary  expedient,  as  a  form  of  relief  applied  at  the  birth 
or  during  any  temporary  depression  of  a  particular  industry.  The 
proper  training  school  for  workmen  is  the  factory  or  shop. 

2.  Foremen.  -The  forcmau  must  U  familiar  with  the  various 
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branches  of  work  be  is  to  overlook,  and  the  tratuing  which  tb» 
workman  receives  in  the  factory  or  ahc-p  affords  him  but  scanty 
opportunities  of  obtaining  this  general  knowledge.  The  foreman 
needs  also  a  generally  superior  education.  How  then  are  foremen 
to  be  trained  t  The  problem  is  somewhat  easier  than  that  of  train- 
ing workmen,  because  the  number  required  is  fewer.  The  variety 
of  schools  in  Europe  devoted  to  this  purpose  is  very  great  There 
are  three  distinct  ways  In  which  foremen  are  being  trained. 

\a)  The  eveniug  technical  classes  in  Britain  and  on  the  Continent 
offer  to  ambitious  workmen  an  opportunity  of  acquiring  a  know- 
ledge of  other  departments  of  the  trade  than  those  in  which  they 
are  eugaged,  as  well  as  of  the  scientific  principles  underlying  their 
work.  These  classes  serve  the  double  purpose  of  improving  the 
workiieople  and  of  affording  a  means  of  discovering  those  who  are 
best  httcd  to  occupy  higher  posts. 

(fc)  Special  schools  have  lieen  established  for  tho  training  of  fore- 
men. There  are  many  trade  schools  of  this  kind  in  which  selected 
boys  are  received  after  leaving  the  elementary  school.  The  beat 
known  are  those  at  Chalons,  Aix,  Nevers,  Angers,  and  Lille  in 
France.  These  schools  are  intended  for  the  training  of  foremen  in 
engineering  trade*,  They  are  state  institutions,  in  which  practical 
mechanical  work  in  the  shops  is  supplemented  by  thcoretit-al 
instruction.  The  first  of  these  schools  was  founded  in  1803.  The 
course  lasts  three  years,  and  tho  number  of  students  in  each  school 
must  not  exceed  three  hundred.  The  students. spend  from  six  to 
soveu  hours  a  day  in  the  workshop,  and  are  traiued  as  fitters, 
founders,  smiths,  and  pattern-makers.  As  in  all  such  schools, 
saleable  gooils  are  produced,  but,  as  production  is  subordinated  to 
instruction,  the  school  does  not  hind  itself  to  deliver  work  at  a 
given  date,  and  thorrforo  does  not  compete  with  any  manufacturing 
establishment.  The  students  on  leaving  these  schools  are  com- 
petent at  once  to  undertake  the  duties  of  foremen,  managers,  or 
draughtsmen.  At  Komotau,  Steyr,  Klagenfurt,  Forlach,  and  many 
other  places  schools  have  been  established  on  somewhat  similar 
principles.  In  Germany  thcro  are  s]>ccml  schools  for  the  training 
of  foremen  in  the  building  trade,  whicn  are  chiefly  frequented  in 
the  winter,  and  numerous  schools  are  found  in  all  parts  of  tho 
Continent  for  the  training  of  weavers.  At  Winterthar  in  Switzer- 
land a  school  has  beeu  established  the  main  purpose  of  which  is 
tho  training  of  foremen.  In  Italy  there  are  numerous  technical 
institutes,  the  object  of  which  is  to  train  young  men  for  inter- 
mediate posts  in  industrial  works.  In  the  United  States  the 
manual  training  schools,  the  number  of  which  is  rapidly  increasing, 
have  somewhat  similar  objocta.  Iu  London,  the  Finsbury  technical 
college  of  thfe  City  and  Guilds  of  London  Institute  has  a  day  de- 
partment, the  main  purpose  of  which  is  the  training  of  youths  as 
foremen,  works  managers,  Ac;  but  in  this  school,  as  well  as  in 
those  last  mentioned,  the  character  of  the  instruction  do  via  tea 
considerably  from  that  given  iu  French  schools,  and  aims  rather  at 
preparing  youths  to  learn,  than  at  teaching  them,  their  trade. 

(e)  A  third  method  adopted  for  the  training  of  foremen  is  by  en- 
couraging selected  childreu  of  the  ordinary  elementary  schools  to 
continue  their  education  in  schools  of  a  higher  grade  of  a  technical 
character.  It  ic  thought  that,  by  developing  to  a  higher  degree 
the  intelligence  and  Bkill  of  those  children  who  show  aptitude  for 
si-ientilic  and  practical  work,  they  will  be  able,  when  they  euter 
the  shop,  to  learn  their  trade  more  quickly  and  more  thoroughly, 
and  to  acquire  that  general  knowledge  of  their  work,  and  to  exhibit 
those  special  aptitudes,  which  may  qualify  them  for  the  position 
of  foreman  or  manager.  The  education  given  in  these  schools, 
although  having  direct  reference  to  the  future  career  of  tho  pupil, 
is  disciplinary  in  character,  and  consists  of  the  subjects  of  primary 
instruction  further  pursued,— of  drawing,  modelling,  science, 
mathematics,  and  manual  exercises.  The  curriculum  is  varied  to 
some  extent  according  to  local  requirements,  tho  technology  of  the 
staplo  industries  forming  in  many  cases  part  of  the  instruction. 
Such  schools,  under  varied  forms,  have  been  established  in  most 
Continental  countries,  some  of  the  best  examples  of  them  being 
found  iu  Poris,  Lyons,  Kheims,  Rouen,  and  in  other  towns  of 
Franco.  The  want  of  similar  schools  in  Britain  has  been  frequently 
pointed  out.  One  of  the  oldest  of  these  schools  is  the  £cole 
Martiniere  at  Lyons.  The  school  was  founded  in  1820  by  a  bequest 
from  Maior-Goneral  Martin,  who  had  fought  against  t£e  English 
under  Tippoo  Sahib.  In  this  school,  in  which  the  education  ia 
gratuitous,  as  in  nearly  all  tho  higher  elementary  schools  of  France, 
instruction  is  given  in  drawing,  modelling,  chemistry,  mechanics, 
snd  jhysicjt,  in  the  working  of  wood  and  iron,  and  in  German  and 
English  in  addition  to  the  subjects  of  an  ordinary  school  education. 
Surveying  is  also  taught  to  some  of  the  pupils,  snd  the  instruction 
generally  is  of  a  very  practical  character.  The  students  visit  fac- 
tories under  tho  guidance  of  the  masters,  and  on  their  return  they 
write  out  full  descriptions  of  their  visits.  The  school  hours  are  from 
seven  till  eleven  in  the  morning  and  from  one  till  seven  in  tite 
afternoon.  The  boys  from  this  school  rapidly  obtain  places  in  the 
commercial  and  industrial  houses  of  Lyons,  and  many  of  them, 
sfter  a  time,  succeed  in  obtaining  high  positions.    A  v'erv  ssimilat 
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is  accommodated  in  a  building  especially  adapted  to  the  purpose. 
In  this  school  instruction  is  directed  towards  the  staple  industries 
of  the  district,  namely,  wearing,  dyeing,  and  engineering.  There 
are  many  other  similar  schools  m  France,  the  object  of  Which  is  to 
give  the  children  of  artisans  and  small  shopkeepers  a  higher  practi- 
cal education  in  order  to  fit  them  to  occupy  the  posts  of  foremen, 
overseers,  and  superior  clerks  in  manufacturing  and  commercial 
firms.  A  large  number  ,  of  poor  children  showing  talent  are 
selected  from  the  primary  schools  and  receive  scholarships ;  and 
the  objection  sometimes  urged  against  the  establishment  of  higher 
elementary  schools, — that  the  better  classes  only  are  able  to 
benefit  by  them — is  thus  obviated.  Iu  Germany  the  real -schools 
in  which  Latin  is  not  taught,  known  aa  Ohnelaiein  JUalxhvlen, 
have  very  nearly  the  same  objects  as  the  higher  elementary  schools 
of  France.  The  instruction  iu  these  German  schools  is  not  yet  so 
practical  aa  in  the  schools  of  France.  Drawing  is  always  well 
taught,  and  the  schools  generally  contain  good  chemical  labora- 
tories, as  well  as  collections  of  physical  apparatus  and  museums. 
From  the  childreu  of  these  schools  the  ranks  of  foremen  are  largely 
recruited.  They  receive  no  special  trade  instruction,  but  the 
general  training  is  so  arranged  as  to  uualify  them  for  higher  posts 
in  industrial  works.  The  cost  of  this  higher  education  seldom 
exceeds  £3  per  anuuin.  In  Bavaria  it  is  two  shillings  a  "month. 
In* most  of  these  schools,  as  well  as  in  the  chief  intermedials  com- 
mercial schools,  the  exit  certificate  exempts  a  lad  from  two  of  the 
three  years'  compulsory  military  service,  and  this  regulation,  to 
which  nothing  corresponds  in  England,  is  sn  inceutive  to  parents 
to  allow  their  children  to  receive  higher  instruction,  which  operates 
very  forcibly  in  largely  increasing  the  number  of  well-educated 
youths  in  Germany.  In  these  opportunities  for  higher  education 
England  is  still  very  doficient,  and  the  complaint  is  generally  heard 
of  the  difficulties  of  obtaining  competent  foramen. 

3.  MatUrt. — The  best  special  schools  for  the  training  of  future 
Masters,  managers,  eugineers,  manufacturers,  and  industrial  chem- 
ists are  in  Germany,  and  are  known  as  technical  high  schools  or 
polytechuic  schools.  Schools  of  a  similar  character  are  found  in 
other  countries,  snd  in  England  the  facilities  for  higher  technical 
education  have  within  the  last  few  years  greatly  improved. 

In  Germany  the  |K>lytechnic  or  teehnitehe  Hxhuhule  is  an 
institution  of  university  type  in  which  the  education  haa  apecial 
reference  to  industrial  purpose*.  In  many  respects  the  teaching 
coincides  with  that  given  in  the  universities.  The  chief  distinction 
consists  in  the  arrangement  of  courses  of  instruction  in  the  several 
departments,  iu  the  admission  of  students  having  a  non-classical 
preliminary  training,  and  in  the  absence  of  certain  faculties  found 
in  the  university  and  the  addition  of  others.  It  is  not  correct 
to  say  that  the  polytechuic  is  a  professions!  school  as  distin- 
guished from  the  university  ;  for  the  faculties  of  law,  medicine, 
and  theology  give  to  the  university  as  distinctly  a  professional 
character  as  the  faculty  of  engineering  gives  to  the  polytechnic. 
Nor  can  it  be  said  that  the  scientific  studies  st  the  universities  are 
leas  practical  than  at  the  polytechnic  For,  whilst  workshops  for 
instruction,  in  the  use  or  tools  are  found  in  very  few  of  the 
polytechnic  schools,  the  laboratories,  for  the  practical  study  of 
chemistry  and  phyaica,  are  perhaps  better  fitted  aud  under  more 
eminent  professors  at  some  of  the  German  universities  thsn  at  the 
polytechnic  schools.  At  the  same  time,  engineers  of  every  descrip- 
tion, architects,  and  builders,  besides  a  great  number  of  manufac- 
turing chemists,  find  in  the  polytechnic  the  scientific  aud  technical 
training  which  the  lawyer  or  physician,  and  in  many  cases  the 
industrial  chemist,  seeks  iu  the  university. 

In  some  of  the  largo  cities — in  Berliu,  Vienna,  and  Munich,  for 
instance — tho  university  and  polytechnic  coexist ;  and  in  certain 
cases,  in  which  a  very  speeial  training  is  required  to  fit  a  youth 
for  his  career,  the  German  student,  after  apeudiug  three  or  four 
years  at  a  polytechuic  school,  passes  on  to  another  institution, 
such  as  a  dyeing  school,  in  which  his  studios  are  further  special- 
ized with  a  view  to  his  futnre  work. 

Taking  the  technical  high  school  of  Munich  as  a  type  of  other 
similar  institutions,  we  find  the  cost  of  the  building  aud  of  the 
varions  collections  it  contains  to  have  amounted  to  nearly  £200,000, 
•nd  tho  annual  cost  of  maintenance  to  be  about  £20,000.  The 
institution  consists  of  six  schools:— (1)  the  general;  (2)  the  civil 
engineering;  (3)  the  building;  (4)  tho  mechanical  engineering;  (5) 
the  industrial  chemical ;  and  (6)  the  agricultural.  A  department 
for  electrical  technology  is  now  being  built  In  other  institutions 
there  are  architectural/ pharmaceutical,  and  mining  schools.  The 
programme  of  the  Muuich  school  gives  a  list  of  abont  180  different 
courses  of  instruction  distributed  over  the  several  departments.  A 
separata  professor  is  engaged  to  lecture  on  that  particular  subject 
with  which  ho  is  specially  conversant,  and  the  number  of  auch  pro- 
fessors attached  to  a  polytechnic  school  is  very  large.  In  the 
engineering  department  there  are  six  or  seven  distinct  courses  of 
lectures  under  the  direction  of  thirteen  professors.  The  largest  aud 
most  receutly  constructed  of  all  these  institutions  is  tho  polytechnic 
school  of  Berlin,  which  was  completed  in  1884  at  a  coat  of  about 
£460,000.    In  France  the  institutions  in  which  the  highest  techni- 


cal Instruction  is  given  are  concentrated  in  the  capital  There  am 
a  large  number  or  provincial  colleges  where  the  education  is  sottie- 
whst  more  practical,  but  where  the  mathematical  and  scientific 
teaching  is  not  carried  to  so  high  a  point  (the  Ecole  Centrate  at 
Lyons,  the  Ecole  des  Mineurs  at  St  Etienne,  and  the  Institut  du 
Nord  at  Lille,  4c.).  i*he  Ecole  Centrals  of  Paris,  in  which  the 
majority  of  French  engineers  who  are  not  employed  in  the  Govern- 
ment service  are  trained,  ia  a  rare  instance  of  an  institution  for 
higher  technical  instruction  which  is  self-supporting  and  inde- 
pendent of  Government  aid. 

In  Switzerland  the  federal  polytechnic  of  Zurich  ia  similar  to 
the  polytechnic  schools  of  Germany  and  Austria.  Italy  haa  three 
superior  technical  institutes, — one  at  Milan,  one  at  Turin,  and  one 
at  Naples,  in  which  technical  education  is  given  on  the  aaine  line* 
aa  iu  German  polytechnic  schools.  Holland  bsa  an  excellent 
institution  st  Pelft,  which  was  opened  in  1864  ;  snd  in  Russia  the 
imperial  technical  school  at  Moscow  is  a  high-class  engineering 
school,  in  which  tho  theoretical  studies  are  supplemented,  to  a 
greater  extent  than  in  the  German  schools,  by  workshop  practice. 

In  some  of  the  German  schools  the  fees  charged  vary  according 
to  the  number  of  lectures  and  to  the  number  of  hours  of  practical 
work  which  tho  student  takes  per  week.  Thus  at  Munich  the 
entrance  fee  for  each  student  is  10s.,  and  the  lecture  fee  ia  2a.  6d. 
for  osch  hour's  lecture  per  week,  including  the  use  of  materials.  At 
Zurich  the  cost  of  a  student  in  a  chemical  department,  including 
laboratory  practice,  does  not  exceed  £12  per  annum,  aud  in  other 
departments  it  does  not  exceed  £4  per  annum.  At  Delft  the 
studont  pays  about  £16  per  aunum  for  a  complete  course. 

Iu  England  there  ia  a  growing  tendency  to  associate  technical 
with  university  education.  Thie  is  mainly  owing  to  the  fact  that 
tho  colleges  which  have  recently  been  established  to  give  univer- 
sity education  are  poorly  eudowed,  and  have  found  it  necessary  to 
attract  students  by  meeting  the  increasing  demand  for  technical 
instruction.  Most  of  the  provincial  colleges  msy  indeed  be  regarded 
as  technical  schools  with  a  literary  side.  In  order  that  they  may 
provide  university  education  in  addition  to  sound  technical  in- 
struction, it  is  necessary  that  they  should  be  placed  on  a  sound 
and  aetiafactory  footing  by  means  of  state  endowment.  Of  the 
more  recently  erected  English  colleges,  the  Owens  College  at  Man- 
chester ia  the  moat  important,  combining  the  faculties  of  a  German 
university  with  those  of  a  polytechnic  school.  The  Yorkahire 
College,  Leeds,  possesses  a  special  school  for  the  teaching  of  weav- 
ing and  dyeing.  Other  somewhat  similar  institutions  are  found 
in  Birmingham,  Newcastle,  Sheffield,  Nottingham,  Dundee,  Cardiff, 
and  elsewhere.  ■  The  university  of  Edinburgh  hss  a  good  school  or 
chemistry,  physics,  and  engineering,  and  the  university  of  Glasgow 
has  been  long  distinguished  for  the  excellence  of  its  physical 
laboratories.  In  University  College  and  King's  College,  London, 
the  metropolis  possesses  two  institutions  each  of  which  may  bo 
likened  to  a  university  aud  a  polytechnic,  combined.  In  the  uni- 
versity of  Cambridge  there  are  mechanical  workshops  in  connexion 
with*  the  chair  of  engineering.  The  Royal  School  of  Mines  and  the 
normal  schools  of  science  and  art  in  South  Kensington  are  the  only 
technical  institutions  in  England  supported  by  state  aid.  The 
central  institution  in  London  lias  mow  in  oommon  with  the  German 
polytechuic  school  than  any  other  institution,  in  Britain.  This 
school  is  designed  for  the  technical  teaching  of  engineers,  architects, 
master  builders,  and  industrial  chemists.  It  was  built  at  a  cost  of 
£100,000,  and  is  maintained  by  an  annual  grant  from  the  City 
and  Guilds  of  London  Institute  or  £10,000,  in  addition  to  the 
students'  fees. 

Such  is  a  brief  outline  of  the  moans  provided  for  the  technical 
education  of  masters  in  different  parts  of  Europe.  It  will  be  seen 
from  the  foregoing  statement  that  efforts  are  now  being  made  to 
bring  Britain  more  nearly  on  a  level  with  other  countries  iu  tha 
provision  of  those  kinds  of  instruction  which  are  beat  adapted  to 
the  different  classes  of  producers.  But  aa  yet  only  a  beginning  haa 
been  made,  and  in  England  technical  students  can  be  counted  by 
hundreds,  whilst  those  of  Germany  are  numbered  by  thousands. 

For  further  information  the  wader  ia  referred  to  the  Rtpori  or 
the  royal  commissioners  on  technical  instruction,  published  in 
1884.  (P.  M*.) 

TEETH.  See  Mammalia,  vol.  xt.  p.  349 ;  Dioisiivie 
Organs,  voL  Til  p.  232;  Ivory;  and  Dentistry. 

TEGEA,  one  of  the  chief  cities  of  Arcadia,  of  which  ita 
territory  occupied  the  south-eastern  corner,  being  bounded 
od  the  S.  by  Laconia,  on  the  E.  by  Cynnria  and  Argolis, 
on  the  N.  by  the  territory  of  Mantinea,  and  on  the  W.  by 
Mtenalia,  Ita  legendary  founder  was  Tegeatcs,  son  of 
Lycaon.  Like  many  other  cities  of  ancient  Greece,  Tegea 
was  formed  by  the  union,  of  a  population  which  " 
previously  lived  dispersed  in  villages.  The  people 
divided  into  four  tribes, — the  Clareotis,  Hippothaetia, 
Apolloniatis,  and  Athaneatia.    Tegea  offered  a  stubborn 
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resistance  to  the  encroach  men  ta  of  Lacedcmon,  and  on 
more  than  one  occasion  defeated  its  ambitious  neighbour. 
About  560  B.C.,  however,  the  Lacedaemonians  found  the 
bones  of  Orestes  in  Tegea  and  conveyed  them  to  Sparta  ; 
and  henceforward  Spartan  valour,  backed  by  this  powerful 
fetich,  proved  too  much  for  the  merely  carnal  weapons  of 
Tegea.  At  Platam  (479  B.C.)  3000  Tegeans  fought  the 
good  fight  of  freedom,  and  were  the  first  to  enter  the 
breach  which  the  Athenians  had  made  in  the  Persian 
redoubt  Between  the  Persian  and  Peloponnesian  Wars 
hostilities  again  broke  out  between  Tegea  and  Sparta,  in 
the  course  of  which  Tegea  was  twice  defeated.  However, 
in  the  Peloponnesian  War  (431-404),  and  afterwards  in 
the  Corinthian  War  (395-387),  Tegea  sided  with  Sparta. 
But  after  the  battle  of  Lcuctra  (371),  when  the  Btar  of 
Sparta  began  to  decline,  Tegea  concluded  an  alliance  with 
the  victorious  Thebans,  and  fought  on  their  side  against 
Sparta  at  the  great  battle  of  Mantinea  (362).  In  the 
Macedonian  period  Tegea  joined  the  ./Etolian  League,  but 
Cleomenes,  king  of  Sparta,  having  won  it  over  to  his  side, 
the  city  was  besieged  and  taken  by  Antigonus  Doson,  king 
of  Macedonia,  the  ally  of  the  Acbsan  League  (222).  In 
218  the  city  was  retaken,  except  the  acropolis,  by  the 
Lacedaemonians  under  Lycurgus.  After  the  defeat  of 
Machanidas,  tyrant  of  Sparta,  by  Philopccmen  in  207,  Tegea 
passed  into  the  hands  of  the  Achaean  League.  In  tbe  time 
of  Strabo  it  was  the  only  town  of  any  importance  in  Arcadia. 
In  the  2d  century  it  was  visited  by  Pausanias,  who  has  left 
a  fairly  full  description  of  it  (viii.  45-53). 

Of  its  buildings  much  tbe  moit  famous  was  the  great  temple  of 
Athene  Ales,  which  bad  often  afforded  sanctuary  to  fugitives  from 
Sparta.  The  old  temple  was  burned  down  in  394  B.C. ,  and 
Pausanius  speaks  of  the  newer  temple  as  by  far  tbe  finest  and 
largest  in  tbe  Peloponnesus  (that  of  Zeus  st  Olympra,  however, 
occupied  nearlv  double  the  arcs).  The  architect  was  Scopes;  and, 
as  the  recent  German  excavations  have  proved,  the  tcmplo  was  a 
Doric  peripteroa,  with  aiz  columns  at  each  end  and  fourteen  at 
each  side.  Of  tbe  columns  which  Pausanias  mentions  in  addition 
to  the  Doric,  the  Corinthian  may  have  stood  in  the  pronaos  and 
posticum,  the  Ionic  in  "the  interior  of  the  temple"  (for  itcr&i  we 
ahould  probably  read  irrts  in  Pausanius,  viii.  45,  6).  The  Ancient 
image  of  Athene  'Ale*  was  carried  off  by  Augustus,  and  placed  at 
the  entrance  to  hia  new  forum  at  Rome.  The  statnes  of  JLscu- 
lapius  and  Health,  which  in  Pausanias's  time  stood  on  the  two 
sides  of  the  image  of  the  goddess  at  Tegen,  were  by  Scopaa.  On 
the  front  pediment  of  the  temple  was  sculptured  the  hunt  of  the 
Culydonian  boar,  on  the  back  pediment  tho  combat  between 
Telephus  and  Achillea.  Some  fragments  of  these  pcdhucutal 
sculptures  (comprising  the  bead  of  the  boar  and  two  human  heads, 
ono  helmeted)  nave  been  discovered  ;  and,  as  they  arc  tho  only 
existing  sculptures  which  can  be  referred  with  fwnie  certainty  to 
the  hand  of  Scopes  himself,  they  are  of  tho  highest  importance  for 
the  history  of  art  Tho  site  of  the  temple,  at  the  modurn  village 
of  Tiali,  was  partially  excavated  under  the  auspices  of  the  German 
archaeological  institute,  in  1879  and  1882.  it  appears  that  the 
foundations  of  the  temple  measured  49*90  metres  (nearly  164  feet) 
by  21  30  ("0  feet).  As  Tegea  stood  on  a  plain  surrounded  by 
mountains  and  liable  to  inundations,  its  site  has  been  covered  by 
an  alluvial  soil  which  has  been  favourable  to  the  preservation  of  the 
ruins,  sad  a  thorough  excavation  might  yield  important  results. 

On  the  excavation!,  see  UUlhtllmftn  det  devtirhtn  ar<Kaotofltchm  /m/dn/ri 
la  Atkrn,  187J,  p.  Ill  »,.,  IN  i?,;  ibid,,  1SS0,  n.  8t  md.,  IBM,  p.  ?J4  $a. 
0^''»«rttatic  value  ot  the  sculpture.,  sc.  (Mrf.,  ifel,  p.  *91 ;  Joir.HM.  S/.7, 

TEGNER,  Ecaias  (1782-1846),  the  most  celebrated 
of  Swedish  writers,  waa  born  November  13,  1782,  at 
Kyrkerud  id  Wermland.  Hia  father  was  a  pastor,  and  his 
grandparents  on  both  sides  were  peasants.  His  father, 
whose  name  had  been  Esaias  Luoasson,  took  the  surname 
of  Tegnerus — altered  by  his  fifth  son,  tbe  poet,  to  Tegner 
— from  the  hamlet  of  Tegnaby  in  Smaland,  where  ho  waa 
born.  In  1799  Tegner,  hitherto  educated  in  the  country, 
entered  the  university  of  Lund,  where  he  graduated  in 
philosophy  in  1802,  and  continued  aa  tutor  until  1810, 
when  he  was  elected  Greek  lecturer.  In  1812  ho  waa 
named  professor,  and  continued  to  work  aa  a  lecturer  in 
Lund  until  1624,  when  he  was  made  bishop  of  Wexio.  At 


Wexio  he  remained  until  bis  death,  twenty-two  years  later. 
Tegncr's  early  poems  have  little  merit     Ho  waa  com- 
paratively slow  in  development    His  first  great  success 
was  a  dithyrambic  war-song  for  the  army  of  1808,  which 
stirred  every  Swedish  heart    In  1811  his  patriotic  poem 
Svea  won  the  great  prize  of  the  Swedish  Academy,  and 
made  him  famous.    In  the  same  year  was  founded  in 
Stockholm  the  Gothic  League  (Gbtitka  /brbundti),  a  sort 
of  club  of  young  and  patriotic  men  of  letters,  of  whom 
Tegner  quickly  became  the  chief.    The  club  published  a 
magazine,  entitled  Jdttna,  in  which  it  printed  a  great  deal 
of  excellent  poetry,  and  ventilated  its  views,  particularly 
as  regards  the  study  of  old  Icelandic  literature  and  history. 
Tegner,  Geijer,  Afzelius,  and  Nicander  became  the  moat 
famous  members  of  the  Gothic  League.    Of  tbe  very 
numerous  poems  written  by  Tegner  in  the  little  room  at 
Lund  which  is  now  shown   to  visitors  as  the  Tegner 
museum,  the  majority  are  short,  and  even  occasional  lyrics. 
His  celebrated  Song  to  thr  Sun  dates  from  1817.  He 
completed  three  poems  of  a  more  ambitious  character,  on 
which  his  fame  chiefly  rests.    Of  these,  two,  tho  romance 
of  Axel  and  the  delicately-chiselled  idyl  of  NattvarcU- 
barnen  ("The  First  Communion,"  1820),  translated  by 
Longfellow,  take  a  secondary  place  in  comparison  with 
Tegner's  masterpiece,  of  world-wide  fame.    In  1820  he 
published  in  /(tuna  certain  fragments  of  an  epic  or  cycle 
of  epical  pieces,  on  which  ho  was  then  working,  Frithioft- 
taga  or  the  Story  of  Frithiof.    In  1822  be  published 
five  more  cantos,  and  in  1825  the  entire  poem.  Before 
it  was  completed  it  waa  famous  throughout  Europe ;  the 
aged  Goethe  took  up  his  pen  to  commend  to  his  country- 
men this  "  alto,  kraf tige,  gigantisch-barbarische  Dichtart," 
and  desired  Amalio  von  Imhoff   to   translate  it  into 
German.    This  romantic  paraphrase  of  an  ancient  saga 
was  composed  in  twenty-four  cantos,  all  differing  in  Terse 
form,  modelled  somewhat,  it  is  only  fair  to  say,  on  an 
earlier  Danish  masterpiece,  the  Helge  of  Oehlenschlager. 
Frithiofuaga  is  the  best  known  of  all  Swedish  produc- 
tions ;  it  is  said  to  have  been  translated  nineteen  times 
into  English,  eighteen  times  into  German,  and  once  at 
least  into  every  European  language?.    It  is  far  from  satisfy- 
ing the  demands  of  more  recent  antiquarian  research,  but 
it  still  is  allowed  to  give  tho  freshest  existing  impression, 
in  imaginative  form,  of  life  in  early  Scandinavia.    In  later 
years  Tegner  began,  but  left  unfinished,  two  important 
epical  poems,  Oerda  and  Kronbruden.    The  period  of  tho 
publication  of  Frithio/uaga  (1825)  was  tho  critical  epoch 
of  his  career.    It  made  him  ono  of  tho  most  famous  poets 
of  Europe ;  it  transferred  him  from  his  study  in  Lund  to 
the  bishop's  palaco  in  Wexio ;  it  marked  tbe  first  break- 
down of  his  health,  which  had  hitherto  been  excellent ; 
and   it  witnessed  a  singular  moral  crisis  in  the  inner 
history  of  the  poet,  about  which  much  has  been  written, 
but  of  which  little  is  known.    Tegner  was  at  this  timo 
passionately  in  lovo  with  a  certain  beautiful  Euphrosyne 
Palm,  the  wife  of  a  town-councillor  in  Lund,  and  this 
unfortunate  passion,  while  it  inspired  much  of  his  finest 
poetry,  turned  the  poet's  blood  to  gall.    From  this  time 
forward  the  huartlessncss  of  woman  is  one  of  Tegncr's 
principal  themes.    It  is  a  remarkable  sign  of  the  condi- 
tion of  Sweden  at  that  timo  that  a  man  not  in  holy  orders, 
and  so  little  in  possession  of  the  religious  temperament  as 
Tegner,  should  be  offered  and  should  accept  a  bishop's 
crozier.   He  did  not  hesitate  in  accepting  it :  it  was  a  great 
honour ;  he  was  poor ;  and  be  was  anxious  to  get  away 
from  Lund.    No  sooner,  however,  had  he  begun  to  study 
for  his  new  duties  than  he  began  to  regret  the  stop  ho 
had  taken.    It  was  nevertheless  too  late  to  go  back,  and 
Tegner  made  a  respectable  bishop,  as  long  as  his  health 
lasted.    But  he  became  moody  and  melancLoly ;  as  early 
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u  1836  he  complained  of  fiery  heats  in  his  brain,  and  in 
1840,  during  a  visit  to  Stockholm,  ho  suddenly  became 
insane.  He  was  sent  to  an  asylum  in  Schleswig,  and  early 
in  1841  he  was  cured,  and  able  to  return  to  Wexio.  It 
was  during  his  convalescence  iu  Schleswig  that  he  wrote 
Krznbrudm.  He  wroto  no  more  of  importance ;  in  1843 
be  had  a  stroke  of  apoplexy,  and  on  the  2d  of  November 
1S46  he  died  in  Wexio.  From  1819  he  had  been  a  mem- 
ber of  tho  Swedish  Academy,  where  he  was  succeeded  by 
his  biographer  and  best  imitator  Bottiger.  In  prose  Togner 
wrote  letters,  which  have  been  collected,  and  which  are 
considered  the  best  of  their  kind  in  the  Swedish  language. 
As  &  poet  he  will  scarcely  be  preferred  to  Bellman  or  to 
Runeberg  by  Swedish  verse  amateurs,  but  he  still  exceeds 
these  and  all  other  writers  in  popularity. 

See  Bottiger,   Ttckning  of  Tegntrt  Le/nad;  Georg  Brandts, 
Etaias  Teyntr  ;  Thomander,  Tankar  och  Lsjtn.         (EL  W.  O.) 

TEHERAN,  or,  more  properly,  Tehran  (lat.  35*  40'  N., 
long.  51*  25'  E.),  for  about  a  century  the  recognized 
capital  of  Persia,  has  little  to  distinguish  it,  in  general  out- 
ward  appearance,  from  other  large  cities  of  the  country, 
ihough  in  quite  recent  years  Parisian  streets  or  boulovards, 
and  even  Western  architecture  for  single  houses,  in  the 
midst  of  mud-brick  palaces  or  plain  mud  hovels,  have  been 
incongruously  introduced.    Formerly  a  kind  of  polygon 
some  4  miles  in  circumference — with  its  mean  "shahr 
panah"  or  wall,  its  clumsy  and  uneven  ditch,  and  its  six 
gates,  two  facing  north,  two  south,  one  east,  and  one  west, 
— Teheran  has  now  been  extended  to  an  outer  ditch  and 
wall,  thrown  out  on  each  side  beyond  the  ancient  limit. 
The  bazaars  are  good,  though  hardly  of  the  first  class ;  the 
caravanserais  deserve  honourable  mention ;  and  tho  tele- 
graph and  arsenal  are  respectable  institutions.    The  streets 
are  for  the  most  part  narrow  and  wretchedly  paved.  The 
"Ark,"  or  citadel,  contains  the  royal  and  better  description 
of  public  buildings,  and  connecting  its  encircling  wall  with 
the  city  gates  are  four  principal  thoroughfares,  of  which  tho 
;<arallel  avenues  from  the  Nnsiriya  and  Daulat  entrances 
arc  the  more  notable.    Between  these  two  gates,  in  a 
parallelogram  extending  from  one  to  the  other  and  in- 
cluding both,  is  the  gas-lighted  Top  Maidan,  or  "  Place 
des  Canons,"  in  the  centro  of  which  is  a  large  reservoir. 
European  professors  are  to  be  found  in  the  king's  college, 
■vhere  some  250  students,  more  or  less,  are  taught  mathe- 
matics,  engineering,  military  tactics,  music,  telegraphy, 
painting,  together  with  the  Arabic,  English,  French,  and 
Russian    languages.    Among  the    not  very  remarkable 
mosques — to  some  of  which  madrasahs,  or  colleges,  are 
attached — may  be  specially  mentioned  the  Masjid-i-Shah, 
or  king's  mosque,  with  its  handsome  enamelled  front,  and 
the  Maajid-i-Madar-i-Shah,  or  mosque  of  the  king's  mother. 
Water  is  freely  supplied  to  the  town  by  means  of  the 
underground  canals,  or  kandU,  from  the  near  mountain 
ranges.     Public  baths  abound,  but  the  Europeans  use 
those  of  the  Armenian  and  not  of  the  Mohammedan 
community.    The  British  legation  Btands  in  a  handsome 
garden  of  great  size,  in  which  aro  placed  the  houses  of  the 
secretaries,  which  resemble  English  villas.    In  the  summer 
reason  the  representatives  of  Western  powers  and  other 
Europeans  move  out  to  the  elope  of  the  mountain  range 
north  of  Teheran, — the"  British  residents  to  Gulhak,  a 
village  about  7  miles  from  the  city.    A  prominent  feature 
in  the  landscape  at  Gulhak  and  the  neighbouring  summer 
quarters,  as  at  Teheran  itself,  is  Demavend,  the  noblest 
and  most  graceful  of  Fersian  mountains. 

The  present  population  of  Teheran  may  be  taken  at 
160,000  at  most  According  to  a  late  authority  (Bassett, 
1887)  the  European  inhabitants  are  reckoned  at  about 
10O  only ;  the  Jews  number  some  2500 ;  and  there  are 
150  Cbbrs  or  Partis,  a  sorry  remnant  of  the  old  fire- 


worshippers.  In  1872  there  were  said  to  be  1000  Arme- 
nians, mainly  traders  and  artisans.  In  1872  there  were 
but  four  legations  in  Teheran — those  of  England,  France, 
Russia,  and  Turkey.  Since  that  year  representatives  have 
been  added  from  Holland,  Austria,  Germany,  and  the 
United  States.  The  French  havo  summer  quarters  at 
Tejrlsh  and  tho  Russians  at  Zargandah,  at  no  great  dis- 
tance from  the  English  Gulhak. 

Morier  supposes  Teheran  to  be  tho  Tabors  of  the  Tlicodosian 
Tables,  and  recognizes  it  also  in  the  account  of  the  journey  of  the 
Castilian  ambassadors  to  Timur.  Porter,  too,  relates  that  in  1637 
the  secretary  of  the  Holstcin  ambassadors  mentions  Teheran  as 
"one  of  the  towns  which  enjoy  the  privilege  of  maintaining  no 
soldiers."  Again,  in  the  17tli  century,  it  was  visited  by  Pietro  della 
Yalle  and  by  Sir  Thomas  Herbert,— the  latter  spelling  it  "Ty  roan." 
Most  writers  affirm  that  Teheran,  though  not  of  recent  origin,  can 
barely  be  held  of  repute  till  Agha  Mnhammad  made  it  his  residence 
in  about  1788,  taking  to  himself  the  title  of  shah,  as  first  of  the 
Kajar  kings,  in  1796.  Yet  there  Li  evidence  that  in  tho  previous 
century  it  was  a  royal  resort,  if  nothing  more,  in  Herbert  s  state- 
ment that  "  the  Toune  is  most  beautified  by  a  vast  garden  of  the 
kings,  succinct  with  a  great  towered  mud-wall  larger  than  the  circuit 
of  the  city."  Du  Pre  (who  visited  it  in  1808)  states  that  it  had  been 
pillaged  and  nearly  destroyed  by  the  Afghans,— evidently  at  their 
invasion  of  Persia  in  1728.  Since  Agha  Muhammad's  time  Teheran 
has  been  the  usual  seat  of  the  Kajar  dytiasty,  a  circumstance  to  be 
attributed  to  the  political  advantages  of  its  geographical  position. 

Set,  besides  the  sathoritles  died,  Ttftfraphand  Traitl  (18J4) ;  Dr  Wills's  Land 
*f  lJu  Lien  and  Sim  (IBS3) ;  sad  Mr  Busell's  Land  »/  W«  Jmdml 

TEHUANTEPEC,  an  isthmus  in  Mexico,  comprising 
the  western  extremities  of  the  states  of  Vera  Cruz  and 
Oajaca,  and  limited  eastwards  by  the  states  of  Tabasco  and 
Chiapas,  thus  lying  between  16*  and  18*  N.  lat.  and  94* 
and  95*  W.  long.  Between  the  Bay  of  Campccho  on  the 
north  or  Atlantic  side  and  that  of  Tebuantepec  on  the 
south  or  Pacific  side  the  distance  in  a  bee  line  is  only  125 
miles.  Hero  also  the  Sierra  Mad  re  falls  rapidly  from  over 
5000  feet  in  Chiapas  to  about  730  feet  in  the  ridge  skirting 
tho  Pacific  coast,  and  leaving  tho  rest  of  this  district  some- 
what level,  with  a  rise  from  the  Atlantic  of  not  more  than 
GO  feet  in  the  milo  except  at  the  Chivela  Pass,  where  for 
8  miles  the  gradients  are  about  116  feet  per  mile. 

This  favourable  condition  of  the  relief,  combined  with  a  relatively 
healthy  climate  subject  only  to  dangerous  insect  pests  in  summer, 
has  naturally  attracted  attention  to  tho  Tehuautepcc  isthmus,  as 
offering  peculiar  advantages  for  iutcroceanic  communication  either 
by  a  navigable  canal,  a  railway,  or  a  ship  railway.  A  first  conces- 
sion was  mado  in  1641  by  tho  Mexican  Government  to  Don  Josfl 
de  Garay,  who  had  tho  land  surveyed  with  a  view  to  a  canal,  but 
who,  after  tho  war  with  tho  United  States,  surrendered  his  rights 
to  Mr  P.  A.  Hargous  of  New  York.  Tho  company  then  organized 
to  give  effect  to  tho  Garay  grant  caused  a  fresh  survey  for  a  laihvay 
to  be  made  in  1851,  under  tho  direction  of  the  late  General  J.  G. 
Barnard.  But  nothing  came  of  this  or  of  another  railway  project 
in  1857,  when  a  third  survey  was  executed,  uuder  the  direction  of 
Col.  YV.  H.  Si  Jell.  Then  the  "Tchuantcpcc  Railway  Company," 
formed  in  1870  in  New  York,  and  reorganized  in  1879,  obtaiued 
a  concession  from  tho  Mexican  Government  to  construct  tbe 
"Tehuantepec  Railway";  but,  after  a  few  miles  were  made,  the 
work  was  suspended,  and  in  1882  tho  Government  contracted  with 
private  individuals  for  the  completion  of  the  line,  which  was  to  be 
190  miles  long,  and  to  run  from  the  mouth  of  the  Goatzacoalcos 
(Coatzacoalcos)  river  on  tho  Atlantic  to  tho  port  of  Salina  Cruz  on 
the  Pacific.  The  work  was  carried  to  Minatitlan,  a  diitance  of  25 
miles,  in  1884,  and  was  to  have  beeu  completed  in  1885;  but  siuco 
then  operations  appear  to  havo  been  suspended  for  want  of  means. 
A  Tehnantepec  ship  railway  is  also  projected,  as  it  is  expected  that 
most  of  the  trade  between  the  Atlantic  and  Pacific  coasts  of  tho 
United  States  will  bo  attracted  to  this  routo,  which  shortens  tho 
distance  between  New  York  and  San  Francisco  by  1477  miles,  and 
between  New  Orleans  and  tho  same  place  by  2334  miles,  as  com- 
pared with  that  by  the  Panama  railway  and  future  canal. 

Tehuantepec,  the  town  which  gives  its  name  to  the  isthmus,  hay, 
and  neighbouring  lagoon,  stands  ou  the  river  Tehuantepec,  15  miles 
above  its  mouth  on  the  Pacific,  where  it  develops  a  shallow  and 
somewhat  exposed  harbour.  Of  the  population,  estimated  at 
14,000,  a  large  number  are  civilized  and  industrious  ludians  en- 
gaged in  cotton-weaving  and  on  the  salt-works.  Indigo  is  grown 
in  the  district,  and  there  are  productive  pearl-fisheries  in  the  bay. 
Amongst  the  exports  aro  cochineal  and  a  purple  dys  extracted  from 
a  shellfish  abounding  on  the  coast. 
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>  TEIONMOUTH,  a  seaport  and  market  town  of  Eng. 
land,  in  Devonshire,  consisting  of  the  parishes  of  East  and 
West  Teignmouth,  and  situated  on  the  English  Channel, 
at  the  mouth  of  the  Teign  and  on  the  Great  Western 
Railway,  14  miles  south  of  Exeter  and  209  west-south- 
west of  London.  It  is  somewhat  irregularly  built,  partly 
on  a  projecting  peninsula  and  partly  on  the  acclivities 
rising  behind  the  river.  The  Teign  is  crossed  by  a  bridge 
1671  feet  in  length,  built  of  wood  and  iron  in  1824.  St 
Michael's  church,  in  East  Teignmouth,  erected  in  1822-23 
in  the  Decorated  style,  was  enlarged  in  1875.  The  other 
buildings  include  St  Scholastica's  abbey  (erected  for  Bene- 
dictine nuns  in  1862),  the  East  Devon  and  Teignmouth 
club-house,  the  mechanics'  institute  (1840),  the  temperance 
hall  (1879),  the  sailors' home  (1881),  the  baths  (1883),  and 
the  public  market  (1883).    There  are  two  commodious 


quays  and  a  pier  600  feet  in  length.  Fine  pipe  and  pottert* 
clay  (from  Kingsteignton)  is  shipped  to  Staffordshire. 
Coal  and  culm  are  imported,  and  there  is  also  a  trad* 
with  Newfoundland.  Fishing  is  extensively  carried  on. 
The  town,  which  is  not  incorporated,  was  formerly  governed 
by  portreeves.  It  now  forms  an  urban  sanitary  district, 
which  was  extended  on  29th  September  1881.  The  popu- 
lation of  the  former  area  (1238  acres)  in  1871  was  6751, 
and  in  1881  it  was  7120 ;  that  of  the  extended  area  (2347 
acres)  in  1881  was  8496. 

Teipimouth  U  of  very  ancient  origin.  It  received  a  grant  o( 
a  market  from  Henry  III.  East  Teignmouth  was  formerly  called 
Teignmouth  Regit,  and  West  Teignmouth,  Teignmouth  Epiacopi, — 
the  manor  having  belonged  to  the  see  of  Exeter  until  alienated  by 
Biahop  Yeaey.  Teignmouth  was  bnrned  bj  French  pirates  in  1  MO, 
and  was  again  devastated  by  the  French  on  26th  Jaae  1000. 

TEINDS.    See  Tithes. 
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rPELEGRAPH  (from  ri)X*  and  ypa<pt»)  signifies  an 
I  instrument  to  write  at  a  distance.  The  term  is 
specifically  applied  to  apparatus  for  communicating  in- 
telligence to  a  distance  in  unwritten  signs  addressed  to 
the  eye  or  ear,  and  has  only  rocontly  had  application  to 
those  wonderful  combinations  of  inanimate  matter  which 
literally  write  at  a  distance  the  intelligence  committed  to 
them.  The  chief  object  of  the  present  article  is  to  ex- 
plain the  principles  and  practice  of  the  electric  telegraph, 
and  we  shall  allude  to  other  telegraphic  systems  only  to 
illustrate  the  general  principles  of  signalling. 

A  word  expressing  an  idea  may,  according  to  a  pre- 
arranged plan  of  signalling,  be  communicated  by  voice,  by 
trumpet  calls,  by  gun  fire,  by  gesture  or  dumb  signs,  by 
lamp  signals,  by  flags,  by  semaphore,  or  by  electric  tele- 
graph. The  simplest  system  of  word -signalling  hitherto 
practised  is  that  of  the  nautical  flag  telegraph,  in  which 
each  hoist  represents  a  word  by  a  combination  of  four 
flags  in  four  distinct  positions>(see  Sionalb,  Naval).  If 
n  denote  the  number  of  flags,  supposed  all  different,  out 
of  which  the  four  to  bo  sent  up  may  be  selected,  the  num- 
ber of  different  ideas  which  can  be  expressed  by  a  single 
hoist  is  n(n  -  l)(n  -  2)(n  -  3),  since  there  are  n  varieties 
out  of  which  the  flag  for  each  of  the  four  positions  may 
be  independently  chosen.  To  commit  to  memory  so  great 
a  number  of  combinations,  which  amount  to  358,800  if 
n  -  26,  would  be  a  vain  effort ;  the  operators  on  each  side 
must  therefore  have  constant  recourse  to  a  dictionary,  or 
code,  as  it  is  called.  For  the  sake  of  convenient  reference 
each  flag  is  called  by  the  name  of  a  letter  of  the  alphabet, 
and  all  that  the  operator  has  to  bear  in  mind  is  the  letter 
by  which  each  flag  is  designated.  Sometimes  the  words 
to  be  expressed  are  spelled  out  by  means  of  the  flags  as 
in  ordinary  language;  but,  as  in  roost  words  there  aro 
more  than  four  letters,  as  scarcely  any  two  consecutive 
words  are  spelled  with  four  or  less  than  four  letters,  and 
as  more  than  four  flags  at  a  time  cannot  be  conveniently 
used,  the  system  of  alphabetic  signalling  frequently  re- 
quires the  uso  of  two  hoists  for  a  word,  and  scarcely  ever 
has  the  advantage  of  expressing  two  words  by  one  hoist. 
It  is  therefore  much  more  tedious  than  code  signalling  in 
the  nautical  telegraph. 

In  point  of  simplicity  spoken  words  may  be  considered 
as  almost  on  a  par  with  the  nautical  telegraph,  since  each 
word  is  in  reality  spoken  and  heard  almost  as  a  single 
utterance.  Next  in  order  comes  the  system  of  spelling 
out  words  letter  by  letter,  in  which — instead  of,  as  in  the 
nautical  telegraph,  358.800  single  symbols  to  express  the 
same  number  of  ideas — 26  distinct  symbols  aro  used  to 
express  by  their  combinations  any  number  whatever  of 


distinct  ideas.  Next  again  to  this  may  be  ranked  the 
system  by  which  several  distinct  successive  signals  are 
used  to  express  a  letter,  and  letters  thus  communicated 
by  compound  signals  are  combined  into  words  according 
to  the  ordinary  method  of  language.  It  is  to  this  last 
class  that  nearly  all  practical  systems  of  electro-telegraphio 
signalling  belong.  But  some  of  the  earliest  and  latest  pro-, 
posals  for  electric  telegraphs  are  founded  on  the  idea  of 
making  a  single  signal  represent  a  single  letter  of  the 
alphabet ;  as  instances  we  may  name  those  early  forms  in 
which  separate  conductors  wero  used  for  the  different 
letters ;  a  mothod  suggested  by  Professor  W.  Thomson 1 
in  1858  in  which  different  strengths  of  current  were  to  be 
employod  to  indicate  the  letters ;  and  the  various  forms 
of  printing  telegraph  now  in  use. 

I.  Historical  Sketch  or  Eablt  Telegraphs. 
Although  the  history  of  practical  electric  telegraphy  Early 


does  not  include  a  period  of  more  than  half  a  century,  the 
idea  of  using  electricity  for  telegraphic  purposes  is 


older.  It  was  suggested  again  and  again  as  each  new  dis- 
eovery  in  electricity  and  magnetism  seemed  to  render  H 
more  feasible  Thus  the  discovery  of  Stephen  Gray  and 
of  Wheeler  that  the  electrical  influence  of  a  charged  Leydon 
jar  may  be  conveyed  to  a  distance  by  means  of  an  insulated 
wire  gave  rise  to  various  proposals,  of  which  perhaps  the 
earliest  was  that  in  an  anonymous  letter1  to  the  Scot* 
Magazine  (vol.  xv.  p.  73,  1753),  in  which  the  use  of  as 
many  insulated  conductors  as  there  are  letters  in  the  alpha- 
bet was  suggested.  Each  wire  was  to  be  used  for  the  trans- 
mission of  one  letter  only,  and  the  message  was  to  bo  sent 
by  charging  the  proper  wires  in  succession  and  received  by 
observing  the  movements  of  small  pieces  of  paper  marked 
with  the  letters  of  the  alphabet  and  placed  under  the  ends 
of  the  wires.  A  very  interesting  modification  was  also 
proposed  in  the  same  letter,  viz.,  to  attach  to  the  end  of 
each  wire  a  small  light  ball  which  when  charged  would  be 
attracted  towards  an  adjacent  bell  and  strike  it.  Some 
twenty  years  later  Le  Sage  proposed  a  similar  method,  in 
which  each  conductor  was  to  be  attached  to  a  pith  ball 
electroscope.  An  important  advance  on  this  was  proposed 
in  1797  by  Lomond,'  who  used  only  one  line  of  wire  and 
an  alphabet  of  motions.  Beside*  these  we  have  in  the  samo 
period  tho  spark  telegraph  of  Reiser,  of  Don  Silva,  and  of 
Cavallo,  the  pith  ball  telegraph  of  Ronalds,  and  several 

»  Bee  bU  Mathematical  and  Phytieai  Faptrt,  vol  ii.  p.  105. 

•  From  correspondence  found  among  Sir  David  Brewster'*  | 
after  his  death  it  sesms  highly  probable  that  the  writer  of  tbte  I 
which  waa  signed  "  C  M.  ,  wa*  Cbarlee  Morrison,  a  sui 
native  of  Oreenock,  but  at  that  time  resident  in  Renfrew. 

»  See  Arthur  Yoong,  TraveU  ro  /Vuiw*.  p.  3. 

Digitized  by  Google 


5 


TELEGRAPH 


il3 


Next  came  the  discovery  of  CJalvani  and  of  Volta, 
and  as  a  consequence  a  fresh  set  of  proposals,  in  which 
voltaic  electricity  was  to  be  used.  The  discovery  by 
Nicholson  and  Carlisle  of  the  decomposition  of  water  and 
the  subsequent  researches  of  Davy  on  tho  decomposition  of 
tho  solutions  of  salts  by  the  voltaic  current  were  turned  tq 
account  in  the  water  voltameter  telegraph  of  Summering 
and  the  modification  of  it  proposed  by  Schweigger,  and.  in 
a  similar  method  proposed  by  Coxe,  in  which  a  solution  of 
salts  was  substituted  for  water.  Then  came  the  discovery 
by  Romagnesi  and  by  Oersted  of  the  action  of  the  galvanic 
current  on  a  magnet.  The  application  of  this  to  tele- 
graphic purposes  was  suggested  by  Laplace  and  taken  up 
by  Ampere,  and  afterwards  by  Triboaillct  and  by  Schilling, 
whos£  work  forms  the  foundation  of  much  of  modern  tele- 
graphy. Faraday's  discovery  of  the  induced  current  pro- 
duced by  passing  a  magnet  through  a  helix  of  wire  forming 
part  of  a  closed  circuit  was  laid  hold  of  in  the  telegraph  of 
Gauss  and  Weber,  and  this  application  was  at  the  request 
of  Gauss  taken  up  by  Sto'mhetl,  who  brought  it  to  consider- 
able perfection.  Steinboil  communicated  to  the  Gottingen 
Academy  of  Sciences  in  September  1838  an  account  of  his 
telegraph,  which  had  been  constructed  about  the  middle 
of  tho  preceding  year.  The  currents  were  produced  by  a 
magneto-electric  machine  resembling  that  of  Clarke.  The 
receiving  apparatus  consisted  of  a  multiplier,  in  the  centre 
of  which  wcro  pivoted  one  or  two  magnetic  needles,  which 
either  indicated  tho  message  by  tho  movement  of  an  index 
or  by  striking  two  bells  of  different  tone  or  recorded  it  by 
making  ink  dots  on  a  ribbon  of  paper.  Among  other 
workers  about  this  time  we  may  mention  Maason,  Briguot, 
Davy,  Doval,  Billon,  Soudalot,  and  Vorsselman  who  pro- 
posed to  use  tho  physiological  effects  of  electricity  in  work- 
ing an  electric  telegraph.1 

Steinheil  appears  to  havo  been  anticipated  in  the  matter 
of  a  recording  telegraph  by  Morse  of  America,  who  in  1835 
constructed  a  rude  working  model  of  an  instrument ;  this 
within  a  few  years  was  so  perfected  that  with  some  modi- 
fication in  detail  it  has  been  largely  used  ever  since  (soo 
below).  In  183C  Cooke,  to  whom  the  idea  appears  to  have 
been  suggested  by  Schilling's  mothod,  invented  a  telegraph 
in  which  an  alphabet  was  worked  out  by  the  single  and 
combined  movement  of  three  needles.  Subsequently,  in 
conjunction  with  Wheatstone,  he  introduced  another  form, 
in  which  five  vertical  index  needles,  each  worked  by  a  separ- 
ate multiplier,  were  made  to  point  out  the  letters  on  a  dial. 
Two  needles  wore  acted  upon  at  tho  same  time,  and  the 
letter  at  tho  point  of  intersection  of  the  direction  of  the 
indexes  was  read.  This  telegraph  required  six  wires,  and 
was  shortly  afterwards  displaced  by  the  singlo-noedle  system, 
still  to  a  large  extent  used  on  railway  and  other  less  im- 
portant circuits.  The  single-needle  instrument  is  a  vertical 
needle  galvanoscope  worked  by  a  battery  and  roversing  key, 
the  motions  to  right  and  left  of  one  end  of  the  index  corre- 
sponding to  the  dashes  and  dots  of  the  Morse  alphabet 
To  increase  the  speed  of  working,  two  single-needle  instru- 
ments were  sometimes  used  (double-needle  telegraph).  This 
system  required  two  lines  of  wire,  and,  along  with  all 
multiple-wire  systems,  soon  passed  out  of  use.  Similar 
instruments  to  the  single  and  double  needle  ones  of  Cooke 
and  Whcatstono  wore  about  the  same  time  invented  by  the 
Rev.  H.  Highton  and  his  brother  Edward  Highton,  and 
were  used  for  a  considerable  time  on  some  of  the  railway 
lines  in  England.  Another  series  «f  instruments,  intro- 
duced by  Cooke  and  Wheatstone  in  1840,  and  generally 
known  as  " Wheatstone's  step-by-step  letter-showing"  qr 

1  The  reader  intereited  In  the  early  history  of  the  electric  Ulegrapti 
in»y  ooneult  Edward  Highton,  Tht  Eledrie  TtUgrapk,  London,  1852' 
■    TraiU  dt  TiUtfraphu  Eleetriqvt,  Puri.,  18f»{  in" 
'He  TeUgraph,  London.  1««S>. 


"ABC  instruments,"  were  worked  out  with  great  ingenuity 
of  detail  by  Wheatstone  in  Great  Britain  and  by  Breguet 
and  others  in  France.  They  are  still  largely  used  for  pri- 
vate wires,  but  are  being  rapidly  displaced  by  the  telephone.* 
Wheatstone  also  described  and  to  some  extent  worked  out 
an  interesting  modification  of  his  step-by-step  instrument, 
the  object  of  which  was  to  produce  a  letter-printing  tele- 
graph. But  it  never  came  into  use;  some  years  later, 
however,  an  instrument  embodying  tho  samo  principle, 
although  differing  greatly  in  mechanical  detail,  was  brought 
into  use  by  Royal  E.  House  of  Vermont,  U.S.,  and  was 
very  successfully  worked  on  some  of  tho  American  telegraph 
lines  till  1860,  after  which  it  was  gradually  displaced  by 
the  Phelps  combination  telegraph.  The  House  instrument 
is  not  now  in  use,  but  various  modifications  of  it  are  still 
employed  for  private  lines  and  for  stock  telegraphs,  such 
as  Calaban's  and  the  universal  stock  telegraphs,  Phelps's 
stock  printer,  Gray's  automatic  printer  for  privato  lines, 
Sicmens's  and  Phelps's  automatio  type  printers,  <kc.  (see 
infra,  pp.  120-121). 

IL  General  Description  of  Electric  Telegraphs 
foe  Land  and  Sea. 

The  first  requisite  for  electro-telegraphic  communica-  Em«e:lj 
tion  between  two  localities  is  an  insulated  conductor  ex-  »pp»**- 
tending  from  one  to  the  other.   This,  with  proper  apparatus laK- 
for  originating  electric  currents  at  one  end  and  for  dis- 
covering tho  effects  produced  by  them  at  the  other  end, 
constitutes  an  electric  telegraph.    Faraday's  term  "  elec- 
trode," literally  a  way  for  electricity  to  travel  along,  might 
be  well  applied  to  designate  the  insulated  conductor  along 
which  the  electric  messenger  is  despatched.    It  is,  how- 
ever, more  commonly  and  familiarly  called  "  the  wire  "  or 
"  the  line." 

The  apparatus  for  generating  tho  electric  action  at  one 
end  is  commonly  called  the  transmitting  apparatus  or  in- 
strument, or  the  tending  apparatus  or  instrument,  or  some- 
times simply  the  transmitter  or  sender.  The  apparatus 
used  at  the  other  end  of  the  line  to  render  the  effects  of 
this  action  perceptiblo  to  any  of  the  senses — eye,  ear,  or 
taste,  all  of  which  have  been  used  in  actual  telegraphic 
signalling — is  called  the  receiving  apparatus  or  instrument. 

In  >the  aerial  or  overground  system  of  land  telegraphs  Orer- 
the  main  line  consists  generally  of  a  "galvanized"  irotiejou"I 
wire  from  one-sixth  to  a  quarter  of  an  inch  in  diameter, f  " 
stretched  through  tho  air  from  pole  to  pole,  at  a  sufficient 
height  above  the  ground  for  security.  The  supports  or  in- 
sulators, as  they  are  called,  by  which  it  is  attached  to  Jho 
poles  are  of  very  different  form  and  arrangement  in  different 
telegraphs,  but  consist  essentially  of  a  Btem  of  glass,  por- 
celain, coarse  earthenware,  or  other  non-conducting  sub- 
stance, protected  by  an  overhanging  screen  or  roof.  Ono 
end  of  tho  stem  is  firmly  attached  to  tho  pole,  and  tho 
other  bears  the  wire.  The  best  idea  of  a  single  telegraphic 
insulator  may  be  got  from  a  common  umbrufln.  with  its 
stem  of  iasulating  substance  attached  upright  to  tho  top 
of  a  pole  and  bearing  the  wire  supported  in  a  notch  on  tho 
top  outside.  Tho  umbrella  may  be  either  of  the  same 
substance  as  the  stem — all  glass  or  all  glazed  earthenware, 
for  instance — or  of  a  stronger  material,  such  as  iron,  with 
an  insulating  stem  fitted  to  it  to  sujport  it  below.  Very- 
good  insulators  may  bo  made  of  continuous  glass  ;  but 
well-glazed  porcelain  is  more  generally  used,  or  rather 
earthenware,  which  is  cheaper,  less  brittle,  and  less  hygro- 
scopic, and  insulates  well  as  long  as  the  glazing  is  sufficient 
to  prevent  the  porous  luibstance  within  from  absorbing 
moisture. 

One  of  The  best  forms— Varley's  double  cup  insulator 

•  For  tho  different  forms.  ece  Prescotf.  ELxtritity  and  Ute  Electric 
Tetegraph,  pp.  602-602. 
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— is  shown  in  fig.  1.  It  consists  of  two  distinct  cups  (r, 
C),  which  aro  moulded  and  fired  separately,  and  afterwards 
cemented  together.  Tho  double  cup  gives 
great  security  against  loss  of  insulation 
duo  to  cracks  extending  through  the  in- 
sulator, and  alsb  gives  a  high  surface  in- 
sulation. An  iron  bolt  (A)  cemented  into 
the  centre  of  the  inner  cup  is  used  for 
fixing  the  insulator  to  the  pole  or  bracket. 

In  the  underground  system  the  main 
line  generally  consists  of  a  copper  wire, 
or  a  thin  strand  of  copper  wires,  covered 
with  a  continuous  coating  of  gutta  pcrcha, 
india-rubber,  or  some  equivalent  insulat- 
ing siibstance,  served  with  tarred  tape 
and  enclosed  in  earthenware,  iron,  or  lead 
pipes  laid  below  the  surfaco  of  tho  ground. 
This  system  is  largely  used  for  street  and 
tunnel  work,  and  to  a  considerable  extent, 
especially  in  Germany,  for  ordinary  lines.  Fio.  t,  —  Varies 
Each  tube  generally  contains  a  number  of  £b^Mwi 
wires,  which  are  either  laid  up  into  a  cablo  ,Ue- 
and  covered  with  a  serving  of  tarred  tape  or  hemp  before 
boing  drawn  into  tho  tube,  or — as  is  more  commonly  tho 
case  in  the  United  Kingdom — simply  laid  together  in  a 
parallel  group  and  tied  at  intervals  with  binders,  which 
aro  removed  as  tho  wires  are  drawn  into  tho  tube.  On 
sonio  long  underground  lines  in  Germany  tho  insulated 
wires  are  laid  up  into  a  cable,  served  with  juto  or  hemp, 
and  sheathed  with  a  continuous  covering  of  iron  wires, 
precisely  similar  to  the  submarine  cables  described  below. 
Tho  cable  is  laid  in  a  deep  trench  and  coated  with  bitumen. 
This  form  of  cable  is  easily  laid,  and  if  properly  manu- 
factured is  likely  to  bo  very  durable. 

Submarine  Cable*. — A  submarine  cable  (figs.  2-4),  as 

usually  manu-   - 

factured  at 

present,    con-  '/  } 

Bists  of  a  core 
a  in  the  centre 
of  which  is  a 
strand  of  cop- 
per wires  vary- 
ing in  weight 
for  different 
cables  between 
70  and  400  lb 
to  the  mile. 
Tho  stranded 
form  was  sug- 
gested by  Prof. 
W.  Thomson 
at  a  meeting 
of  the  Philo- 
sophical So- 
ciety of  Glas- 
gow in  1854, 
because  its 
greate*  flexi- 
bility rendere 
it  loss  likely 
to  damage  the 
insulating  en- 

v..I,w.,.    ^1. !-»-— Srrtiom  of  three  tnx-i  of  submarine  cabin, 

vciope  auring  ^  ^  Flg  i_Xyp«  <rf  ,i1(W,  lig,  s._iat*r. 
the  manipula-   n>«ii»t«  lJfpr    yig      Deep k» type. 

tion  of  the  cable.  Tho  central  conductor  is  covered  with 
several  continuous  coatings  of  gutta  percha,  the  total 
weight  of  which  also  varies  between  70  and  400  lb  to 
the  mile.  With  a  light  core  the  weight  of  the  gutta 
percha  generally  exceeds  that  of  the  cornier,  while  in  sumo 


N»>  4. 


heavy  cores  the  copper  is  heavier.  The  different  coating? 
of  gutta  percha  and  of  the  conductor  arc  usually  separated 
by  a  thin  coating  of  Chatterton's  compound  (a  mixture  of 
gutta  percha,  resin,  and  Stockholm  tar),  in  order  to  make 
them  adhere  firmly  together.  This  practice  has  recently 
been  departed  from  by  Messrs  Siemens  Brothers,  who  have 
succeeded  by  an  improved  process  of  manufacture  in  getting 
perfect  adhesion  without  the  use  of  the  compound.  The 
core  is  served  with  a  thick  coating  of  wet  juto,  yarn,  or 
hemp  (A),  forming  a  soft  bed  for  the  sheath,  which  consist* 
of  soft  iron,  or  of  homogeneous  iron,  wires  of  the  best 
quality.  Tho  sheathing  wires  aro  usually  covered  with 
one  or  two  servings  of  tarred  canvas  tape  (t),  or  of  tarred 
hemp,  laid  on  alternately  with  coatings  of  a  mixture  of 
asphaltum  and  tar.  The  weight  of  tho  iron  sheath  varies 
greatly  according  to  the  depth  of  the  water,  the  nature  of 
tho  sea  bottom,  'the  prevalence  of  currents,  and  so  on. 
Fig.  2  shows  the  intermediate  typo  again  sheathed  with 
a  heavy  armour  to  resist  wear  in  the  shallow  water  near 
shore.  In  many  coses  a  still  heavier  type  is  used  for  the 
first  mile  or  two  from  shore,  and  several  intermediate  types 
are  often  introduced,  tapering  gradually  to  tho  thin  deep- 
water  typo.  Captain  S.  Trot  and  Mr  F.  A.  Hamilton  have 
proposed1  to  abandon  the  iron  sheath  and  substitute  a 
strong  double  serving  of  hemp,  laid  on  in  such  a  way  as  to 
prevent  twisting  when  the  cable  is  under  tension.  This 
suggestion,  which  is  a  revival  with  some  modifications  of 
an  old  idea,  is,  however,  still  in  the  experimental  stage. 

We  will  now  describe  very  briefly  a  few  of  tho  moit 
important  processes  in  the  manufacture  and  submergence 
of  submarine  cables. 

In  manufacturing  a  cable  (fig.  5)  tho  copper  %lr.ind  is  psnol  r 
through  a  vessel  A  containing  melted  Chatterton's  compound,  then  wii 
through  the  cylinder  C,  in  which  a  quantity  of  gutta  percha,  pari-  beta 
Ccd  byrcpeatcdwash-        ij        ing  in  hot  water,  nj  mastica- 
tion, and  by  filtering  through  wire-gauze  fitters,  is  kept 

.  A  k__    jacket     As  the  wire  is  pulled 

9  gutta  percha,  tho  thickness  of 


warm  by  a  steam- 
through,  a  coating  of 


Fig.  5.  NIT— 
which  is  regulated  by  the  die  D,  is  pressed  out  of  the  cylinder  bv 
applying  the  requisite  pressure  to  the  piBton  P.  The  newly  coated 
wire  is  passed  through  a  long  trough  T,  containing  cold  water, 
until  it  is  sufficiently  cold  to  allow  it  to  be  safely  wound  on  a  bob- 
bin B.  Tbia  operation  completed,  the  wire  is  wound  from  the 
bobbin  B  on  to  another,  and  at  tho  same  tirao  carefully  examined 
for  au-- holes  or  other  flaws,  all  of  which  are  eliminated.  The 
coated  wire  is  treated  in  the  same  way  as  tho  copper  strand,— 
tho  die  D,  or  another  of  tho  same  sine,  being  placed  at  the  back 
of  the  cylinder  and  a  larger  ono  substituted  at  tho  front  A  second 
coating  is  then  laid  on,  and  after  it  passes  through  a  similar  pro- 
cess of  examination  s  third  coating  is  applied,  and  so  on  until 
the  requisite  number  is  completed.  The  finished  core  chances 
rapidly  in  its  electric  qualities  at  first,  and  is  generally  kept  for  a 
Btatcd  interval  of  time  before  being  subjected  to  the  specified  tests 
It  is  thon  placed  in  a  tank  of  water  and  kept  at  s  certain  fixed 
temperature,  usually  75*  Fahr.,  until  it  assumes  approximately  a 
constant  electrical  state.  Its  conductor  and  dielectric  resistance 
and  its  electrostatic  capacity  are  then  measured.  These  testa  are 
generally  repeated  at  another  .temperature,  say  50s  Fahr.,  for  the 
purpose  of  obtaining  at  the  same  time  greater  certainty  of  the 
soundness  of  tho  core  and  tho  rate  of  variation  of  the  conductor 
and  dielectric  resistances  with  temperature.  Should  these  tests 
prove  satisfactory  the  core  is  rerved  with  jute  yarn,  coiled  in  water- 
tight tanka,  and  surrounded  with  salt  water.  Tho  insulation  is 
again  tested,  and  if  no  fault  is  discovered  the  served  core  is  passed 
through  the  sheathing  machine,  and  tho  iron  sheath  and  the  outer 
covering  are  laid  on.  As  the  cable  is  sheathed  it  is  stored  in  lar«- 
water-tight  tanka  and  kept  at  a  nearly  uniform  temperature  by 
means  of  water. 

The  cable  13  now  transferred  to  a  cable  ship,  provided  with  water-  » 
tight  tanks  similar  to  those  used  in  the  factory  for  storing  it  The  ,i 
tanks  are  nearly  cylindrical  in  form  and  havo  a  truncated  cono 

1  Journ.  Soc  Ttleyr.  Eng.,  vol  jdl  p.  495. 

Digitized  by  Google 


TELEGRAPH 


115 


iiei  in  the  centre,  it  shown  at  C,  tig.  6.  Tbe  cable  Is  carefuUy 
coiled  into  the  tanks  in  horiiontal  flakes,  each  of  which  U  begun  at 
tin oateide  of  the  tank  and  coiled  towards  tho  centre.  The  different 


r~t  >  


Flo.  «.— DUgnm  of  cable  tank  tad  paying  out  apparatus  of  nib 


coil*  are  prevented  from  adhering  by  •  coat- 
ing of  whitewash,  and  the  end  of  each 
nautical  milo  ia  carefully  marked  for  future 
reference.  After  the  cable  has  been  again 
subjected  to  tho  proper  electrical  testa  and 
t  condition,  the  snip  is  taken  to  the  place 
is  to  be  landed.    A  sufficunt  length  of  cable 


bond  to  be  ia  perf 
where  the  shore  end 

to  reach  the  shore  or  the  cable-house  ia  paid  overboard  and  coiled 
on  a  raft  or  rafts,  or  on  the  deck  of  a  steam-launch,  in  order  to 
be  connected  with  the  shore.    The  end  ia  taken  into  the  testing 
rood  in  the  cable- house  and  the  conductor  connected  with  tho 
testing  instruments,  and,  should  the  electrical  teats  continue  satis- 
factory, the  ship  ia  put  on  the  proper  coursa  and  steams  slowly  ahead, 
paying  out  the  cable  over  her  stern.    The  cable  must  not  Do  over- 
(trained  in  the  process  of  submersion,  and  must  bo  paid  out  at  the 
KOper  rate  to  give  the  requisite  slack.    Tbis  involve*  the  intro- 
daetion  of  machinery  for  measuring  and  controlling  the  speed  at 
»hkh  it  kaves  the  ship  and  for  measuring  tho  pull  on  tho  cable. 
Tin  essential  parte  or  this  apparatus  are  shown  in  fig.  6.    The  lower 
sod  i  of  the  cable  in  the  tank  T  is  taken  to  the  testing  room,  so  that 
continuous  tests  for  electrical  condition  can  be  wade.    The  upper 
eod  is  passed  over  a  guiding  quadrant  Q  to  a  set  of  wheels  or  fixed 
cuadrants  1,  2,  8, . ..  then  to  the  paying-out  drum  P,  from  it  to 
tie  dynamometer  D,  and  finally  to  the  stern  pulley,  over  which  it 
puses  into  ths  sea.    The  wheels  1,  2,  3, ...  are  so  arranged  that 
2,4,6,...  can  be  raised  or  lowered  so  as  to  give  the  cable  less  or 
rrom  bend  as  it  posses  between  them,  while  1,  8,  5, ...  are  furnished 
*i'-h  brakes.    The  whole  system  provides  tbe  means  of  giving 
c;Icient  back-pull  to  tho  cable  to  make  it  grip  the  drum  P,  round 
wbxh  it  passes  several  times  to  prevent  slipping.    On  tho  same 
*;:ift  with  P  is  fixed  a  brake-wheel  furnished  with  a  powerful 
trike  B,  by  the  proper  manipulation  of  which  the  speed  of  paying 
c'j'.  u  regulated,  the  pull  ou  the  cable  being  at  tho  aame  time 
oV-crved  by  means  of  D.    The  shaft  of  P  can  be  readily  put  in  gear 
vith  a  powerful  engine  for  the  purpose  of  hauling  back  the  cable 
•  bonld  it  to  fcun.d  necessary  to  do  so.    Tho  length  paid  out  and 
'■hi  rate  of  paying  out  are  obtained  approximately  from  the  number 
of  terns  made  by  the  drum  P  and  its  rate  of  turning.    This  ia 
''htr'ked  by  tho  mile  marks,  the  known  position  of  the  joints,  Ac, 
ss  they  pais.    The  speed  of  the  ship  can  bo  roughly  estimated 
frost  the  speed  of  the  engines ;  it  is  more  accurately  obtained 
by  one  or  other  of  the  various  form*  of  log,  or  it  may  be  measured 
by  paying  oat  continuously  a  steel  wire  over  a  measuring  wheoL 
The  average  speed  is  obtained  very  accurately  from  solar  and  stellar 
observations  for  the  position  of  the  chip.    The  difference  between 
tbe  speed  of  the  ship  and  tho  rate  of  paving  out  gives  the  amount 
of  slack-  Tbe  amount  of  slack  varies  in  dilforent  cases  between  three 
sod  ten  per  cent.,  but  some  is  always  allowed,  so  that  the  cable 
cay  easily  adapt  itself  to  inequalities  of  tho  bottom  and  may  bo 
more  readily  lilted  for  repairs.   But  the  mere  paying  out  of  sufficient 
e'sck  is  not  a  guarantee  that  tho  cable  will  always  lie  closely  along 
the  bottom  or  be  free  from  spans.    Whilst  it  is  being  paid  "out  the 
portion  between  the  surface  of  the  water  and  tho  bottom  of  the  sea 
l.es  along  a  straight  line,  the  component  of  the  weight  at  right 
anriai  to  its  length  being  supported  by  the  frictional  resistance  to 
rmkiag  in  the  water.    If,  then,  tho  speed  of  tho  ship  bo  r,  the 
nte  of  paying  out  v,  the  angle  of  immersion. »',  the  depth  of  the, 
water  A,  tho  weight  per  unit  length  of  the  cable  tr,  tho  pull  on  tho 
cable  at  the  surface  F,  and  A,  B  constants,  we  have- 

 (») 


*-*{«-aBV<--*<!«o} 

t*>  cos  »'=B/(»  sin  i  )  


 •  on 

where  /  stands  for  "  function."  The  factors  A/  (u  -  •  coa  0  and 
R/(e  sin  «*)  give  the  frictional  resistance  to  sinking,  per  unit  length 
of  the  cable,  in  the  direction  of  the  length  and  transverse  to  the 
length  respectively. 1  It  ia  evident  from  equation  (3)  that  the 
angle  of  mrnersion  depends  solely  on  the  speed  or  tho  ship ; 
hence  in  laying  a  cable  on  an  irregular  bottom  it  is  of  great  im- 
portance that  the  speed  should  be  sufficiently  low.  This  may  be 
illustrated  very  simply  as  follows  :—  suppose  a  a  (fig.  7)  to  bo  the 
of  the  sea,  b  e  the  bottom,  and  ec  tho  straight  line  made 


by  tbe  cable  ;  then,  if  a  bill  H,  which  is  at  any 
of  the 


tie  inclination 
some  point  t 


before  it  ton 


■  Sir  W. 


the'eable  touches  it  at 
part  immediately  below  t,  and  if 


tho  friction  between  the  cable  and  tho  grouud  is  sufficient  the  cable 
will  either  break  or  be  left  in  a  long  span  ready  to  break  at  some 
future  time.    It  is  important  to  observe  that  the  risk  is  in  no  way 

obviated  by  tbe  increasing  slack 
paid  out,  except  in  so  far  as  the 
amount  of  sliding  which  the 
strength  of  the  cable  is  able  to 
produce  at  the  points  of  contact 
with  the  ground  may  be  thereby 
increased.  The  speed  of  the  ship 
must  therefore  be  so  regulated 
that  the  anglo  of  immersion  is  as  great  as  the  inclination  of  the 
steepest  slope  passed  ever.  Under  ordinary  circumstances  the  angle 
of  immersion  i  varier  L 


I  PkytiaU  l^ptn,  vot.  1L  p.  165. 


QualiiUi  o/  a  Telegraph  Line.  — The  efficiency  of  tho  telegraph 
depends  on  throe  qualities  of  the  main  line — (1)  its  conducting 
quality,  (2)  its  insulation,  and  (3)  its  electrostatic  capacity. 

1.  The  conducting  quality  of  a  wire  or  other  elongated  portion  of  Conduct- 
matter  is  measured  by  the  quantity  of  electricity  which  it  allows  to  ing 
flow  through  it  when  a  stated  "  electromotive  force,"  or  "  difference  quality, 
of  electric  potentials,"  is  maintained  between  its  two  ends.  It  may 

he  moet  naturally,  end  is  in  point  of  fact  generally,  expressed  in 
terms  of  resistance  to  transmission,  regarded  as  a  quality  inverse  to 
that  of  conducting  power,  and  expressed  numerically  by  tho  reci- 
procal of  the  measure  of  the  conducting  power.  An  indepen 
explanation  and  definition  of  tho  electrical  resistance  of  a  < 
may  bo  given  as  follows  the  electrical  resistance  of  a  < 
is  measured  by  tbe  amount  of  electromotive  force,  or  difference  of 
potentials,  which  must  be  maintained  between  its  ends  to  produce 
a  stated  strength  of  electric  current  through  it 

2.  The  true  measure  of  tho  insulation  of  a  body  is  the  resistance  Insula- 
to  conduction  offered  by  its  supports.   The  reciprocal  of  this,  or  the  tion. 
conducting  power  of  the  supports,  measures  the  defectiveness  of  tho 
insulation.    Since  no  substance  yet  known  is  absolutely  a  non- 
conductor of  electricity,  perfect  insulation  ia  impossible.  *If, 
however,  the  supports  on  which  a  telegraph  wire  rests  present,  on 

each  part  and  on  the  whole,  so  great  a  resistance  to  electric  conduc- 
tion as  to  allow  only  a  small  portion  of  the  electricity  sent  in,  in  the 
actual  working,  at  one-end  to  escape  by  lateral  conduction,  instead 
of  passing  through  the  lino  and  producing  effect  at  the  other  end, 
tho  insulation  is  as  good  as  need  be  forthe  mode  of  working  adopted 
With  the  good  insulation  attained  in  a  submarine  line,  round  every 
part  of  which  the  gutta  porcha  is  free  from  flaws,  no  telegraphic 
operation  completed  within  a  second  of  time  can  be  sensibly 
influenced  by  lateral  conduction.  A  charge  communicated  to  a 
wire  thus  insulated  under  water,  at  tho  temperature  of  the  sea- 
bottom,  is  so  well  held  that,  after  thirty  minutes,  not  so  much  as 
half  of  it  is  found  to  have  escaped.  From  this,  according  to  the 
familiar  "compound  interest"  problem,  it  appears  that  the  loss 
must  be  at  the  rate  of  loss  than  five  per  cent,  per  two  minutes. 

8.  In  1810  Werner  .Siemens  prove!  that  "  wncn  a  current  is  sent  Electro- 
through  a  submerged  cable  a  quantity  of  electricity  is  retained  in  static 
chargo  alon^  the  whole  surface,  being  distributed  in  proportion  capacity, 
to  the  tension  of  each  point,"— that  is  to  say,  to  the  difference  of 

rn'.ials  between  the  conductor  at  any  point  and  the  earth  beside 
In  1864  Faraday  showed  tho  effect  of  this  "electrostatic  charge" 
on  signals  sent  through  great  lengths  of  submerged  wire,  bringing 
to  light  many  remarkable  phonomcna  and  pointing  out  tho 
"  inductive  "  embarrassment  to  bo  expected  in  working  long  sub- 
marine telegraphs.  In  letters '  to  Professor  Stokes  in  November 
and  December  of  thoranio  year,  Prof.  W.  Thomson  gave  the  mathe- 
matical theory  of  these  plicuomen-i,  with  formula  and  diagrams  of 
curves,  containing  the  elements  of  synthetical  investigation  for 
every  possible  case  of  prs;-lieal  operations.  Some  of  the  results  of 
this  theory  are  given  at  tho  end  of  tho  present  article.  Tho  con- 
•  ductor  of  a  submarine  cablo  has  a  very  large  electrostatic  capacity 
in  comparison  with  that  of  a  land  telegraph  wire  in  consequence  of 
tho  induction,  as  of  a  Leyden  phial,  which  takes  place  across  its 
gutt*  porcha  coat,  between  it  and  its  moist  outer  surface,  which 
may  be  regarded  as  perfectly  connected  with  tho  earth, — that  is  to 
my,  at  tho  same  potential  as  the  earth.  The  mathematical  expres- 
sions for  the  absolute  electrostatic  capacity  C,  per  unit  of  length, 
in  the  two  cases  are  as  follows. 

Let  D  =  diameter  of  the  inner  conductor,  supposed  to  be*that  of  a  Sobnur 
circular  cross  section,  or  of  a  circle  inappreciably  leas  than  one  cir-  ine  line, 
cumscrjbod  about  the  strand  which  constitutes  a  modern  submarino 

*  For  details  of  cable  mannnusture  and  bylnc  consult  Douglas's  Tikfraph 
r-oiu/rncrto.,  Lomlnn.  1877,  sod  Captain  V.  HoakJser's  tayiny  and  Rrjninnf  erf 
EUetrie  TtttfrtniH  CaHtt,  London,  1678. 

*  Pabllibfrt  ia  froc.  Roy.  Soc  for  1SSS. 
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conductor;  D'=otrter  diameter  of  the  insulating  coat;  IsapcciBc 
inductive  capacity  of  the  gutta  percha  or  other  inbatance  consti- 
tuting the  iniuUtin^  coat  Then 

C-   _.. 

2  log.  D/D 

AL-line.  .  In  the  case  of  a  single  wire  of  circular  section,  diameter  D,  un- 
disturbed by  the  presence  of  others,  and  supported  at  a  constant 
height  h  aboTe  the  earth  by  poles  eo  far  apart  aa  not  to 


C  =  ; 


=  2  log,  4*715' 

Example  L  In  a  submarine  cable  in  which  D'=  1  centimetre  ; 
D=0  *  centimetre  ;  and  I  =  S  2— 


C  = 


1 


3-2  x  -4313 
:Ti-397T  =  175' 


Example  2.  In 
*=600  centimetres 


2log.D'/l> 

a  laud  line  ia  which  D  =  0  8  centimetre  and 
1  -4313^  1 

5.4A/D"7204  160' 


C  = 


Units. 


The  capacity,  therefore,  is  in  this  cose  less  than  ono-twenty-ninth  of 
that  of  the  submarine  cable  of  example  1  for  tho  same  length. 

Telegraph  Testing. 
Standards  of Measurement.— A  brief  consideration  of  tho  standard* 
according  to  which  the  electrical  qualities  referred  to  in  the  last 
section  are  measured,  and  the  measurements  to  be  described  in  this 
section  are  made,  will  render,  tho  statements  of  those  qualities  and 
quantities  more  definite.  A  complete  and  universally  comparable 
system  of  standard*  for  physical  measurements  can  bo  obtained  by 
adopting  arbitral  ily  as  fundamental  units  those  of  length,  mias,  and 
time,  and  expressing  iu  terms  of  these  in  a  properly  defined  manner 
tbo  units  of  all  tho  other  Quantities.  Tho  units  now  adopted  all 
over  tho  world  for  electrical  measurements  take  tho  centimetre  as 
tho  unit  of  length,  tho  gramme  as  the  unit  of  mass,  and  the  mean 
solar  second  as  the  unit  of  time.  There  ire  two  systems  in  use, 
the  electrostatic  and  the  electromagnetic  In  the  former  tho 
mutual  forces  exerted  by  two  bodies,  each  charged  with  static 
electricity,  are  taken  as  the  starting-point,  and  in  the  latter  tho 
mutual  forces  exerted  between  a  current  of  electricity  and  a  magnet. 
The  units  according  to  these  two  systems  are  definitely  related  ;  but 
as  we  deal  in  the  present  article  with  the  electromagnetic  system 
L  we  Rive  the  following  brief  account  of  it  onl  v. 

The  dyne  or  unit  force  is  that  force  whion,  acting  on  a  gramme 
of  matter,  free  to  move,  imparts  to  it  a  velocity  of  1  centimetre  per 
second.  Unit  quantity  of  magnetism  or  unit  magnetic  pole  is  that 
ntitv  of  magnetism  which,  when  placed  at  a  distance  of  1  centi- 
re  from  an  equal  and  similar  quantity  of  magnetism  or  a 
magnetic  pole,  repels  it  with  unit  force.  Unit  magnetic  field  is  a 
field  which,  when  a  unit  quantity  of  magnetism  or  a  unit  magnetic 
pole  is  placed  in  it,  ia  acted  on  by  unit  force.  Unit  current  is  a 
current  which,  when  made  to  flow  round  a  circle  of  unit  radius, 
produces  a  magnetio  field  of  2r  units'  intensity  at  the  centre  of  tho 
circle,  or  acts  on  a  unit  quantity  of  magnetism  placed  at  tho  centre 
of  the  cirelo  with  2v  units  of  force.  Unit  quantity  of  electricity  is 
the  quantity  conveyed  by  the  unit  current  in  one  second.  Unit 
difference  of  potential  is  the  difference  of  potential  between  tho  ends 
of  a  conductor  of  unit  length  when  it  is  placed  with  its  length  at 
right  angles  to  the  direction  of  force  in  a  nnit  magnetic  field  and 
kept  moving  with  a  velocity  of  1  centimetre  per  second  in  the 
direction  at  right  angles  to  its  own  length  and  to  the  direction  of 
the  magnetic  force.  Unit  electromotive  forte  is  produced  in  a  closed 
circuit  if  any  unit  of  its  length  is  held  in  the  manner,  and  moved 
in  the  direction  and  with  the  velocity,  described  in  tho  last  section. 
Unit  resistance  ia  the  resistance  which,  when  acted  on  by  unit 
electromotive  force,  transmits  nnit  current.  Unit  capacity  is  the 
capacity  of  a  body  which  requires  unit  quantity  of  electricity  to 
raise  its  potential  by  unity.  The  units  above  specified  aro  genorally 
referred  to  as  the  absolute  C.G.S.  electromagnetic  units  of  tho  differ- 
ent quantities.  In  practice  th< 
venient,  and  certain  multiples 

been  adopted  as  the  practical  units  of  measurement :  thus  tho 
ohm  is  equal  to  10*  C.GJJ.  unita  of  resistance;  the  volt  ia  equal 
to  10»  C.G.S.  units  of  electromotive  force  ;  the  ampere  ia  equal  to 


r  magnitudes  were  found  incon- 
and  submultiplca  of  them  have 


10-»  C.G.S.  units  of  current ;  the  coulomb  is  equal  to  10"'  C.G.S. 
units  of  quantity  ;  the  farad  is  the  capacity  which  is  charged  to  a 
volt  by  a  coulomb,  and  is  equal  to  lO"*  C.O.8.  unita  of  capacity  ; 
the  microfarad  is  the  millionth  part  of  the  farad,  and  is  equal  to 
10-1*  C.G.S.  unita  of  capacity. 

We  are  here  chiefly  concerned  with  tho  units  of  electromotive 
force,  resistance,  and  capacity.  No  universally  recognized  standard 
of  electromotive  force  haa  yet  been  established,  but  the  want  baa 
been  to  a  great  extent  supplied  by  the  potential  galvanometers, 
electrostatic  voltmeters,  standard  cells,  and  other  instruments 
devised  by  Sir  W.  Thomson  and  others.  The  work  of  Lord  Rayleigh, 
Dr.  Fleming,  and  other  experimenters  on  the  Clark  and  Darnell 
1  cells  has  shown  conclusively  that  as  electromotive 


can  be  reproduced  with  certainty  within  one -tenth  per  cent  of 
accuracy  by  means  of  either  of  these  cells.  Specimens  of  the 
standard  unit  of  resistance,  or  ohm,  made  of  an  alloy  of  platinum 
and  silver,  or  of  platinum  and  iridium,  havo  been  constructed,  and 
can  be  relied  on,  if  properly  taken  care  of,  to  remain  very  nearly 
accurate  from  year  to  year.  Similar  specimens  of  tho  standard  nnit 
of  capacity  or  microfarad  which  remain  very  nearly  constant  hive 
been  successfully  produced.  For  a  fuller  treatment  of  this  subject 
and  of  the  methods  of  determining  the  different  units,  see  Elec- 
tricity, voL  viii.  p.  40  sq.1 

Telegraph  line  testing  consists  mostly  of  comparisons  of  the  re- 
sistance of  the  conductor  and  tho  insulator  with  acts  of  standard 
resistances,  aud  of  comparisons  of  the  inductive  capacity  of  tLo 

^  known  capacity.  When, 


with  standard 


as  is  sometimes  the  case,  the  strength  of  tho  current  flowing  through 
tho  line  or  through  a  particular  instrument  ia  to  be  determined,  it 
is  measured  by  an  eloctrodynamomcter,  or  by  a  current  galva- 
nometer, properly  constructed  for  indicating  currents  in  ahsoluto 
measure.  In  tho  absence  of  such  an  instrument  it  may  be  obtained 
accurately  by  tho  use  of  a  standard  galvanometer  in  a  known  or 
determined  magnetic  field,  or,  taking  advantage  of  Faraday 'a  dis- 
covery of  tho  electro-chemical  equivalents,  by 


•  or  of  copper  deposited  by  tho  current 


jo'.ivo  force  per 

unit  resistance  of  tho  circuit  may  bo  determined  by  tho  use  of 
standard  resistances  and  a  standard  cell.  Space  does  net  allow  us 
to  do  more  than  simply  refer  to  these  methods,  the  first  two  at  les-t 
of  which  involve  accurate  and  somewhat  difficult  experimental  work.1 

Measurement  of  Wire  IUsidanc*.—(\)  By  trheatstone's  bridg-1] 
Let  /  (fig.  8)  bo  the  lino  with  its  distant  end  councctcd  with  tlie  n.,  ,.t 
earth,  a  and  b  known  resistances, 
x  a  resistance  which  can  be  varied, 
G  a  galvanometer,  K  a  single  lever 
key,  Kt  a  reversing  key,  aud  B  a 
battery.  Pnt  tho  rinc  jiole  of  the 
battery  to  tho  line  and  adjust 
the  resistance  x  until  the  gal- 
vanometer G  shows  no  deflexion 
when  K,  is  depressed.  Wo  then 
have,  assuming  no  electromotive 
force  in  tho  line,  l=axjb.  Next  put  tho  copper  pole  to  tho  line  and 
repeat  (ho  test,  and  suppose  in  this  case  l=axjb  ;  if  those  two  values 
of  /  nearly  agree  the  true  valuo  may  be  taken  as  2ar,j^/A(  j-,  +  rs).  Tb  s 
effect  of  an  electromotive  forco  in  tho  line  itself  ia  nearly  eliminated 
by  reversing  the  battery. 

(2)  Let  tho  battery  B  (fig.  9)  be  connected  through  the  kevs  K,  Rv  -! 
and  K  and  the  galvanometer  G  with  the  line  /,  which  has  its  distant  dtiie 
end  to  the  earth  as  before ;  shunt  the  galvanometer  by  a  shunt  s 
until  a  convenient  deflexion  is  obtained,  and  then  take  as  quick!  v 
as  possible  a  series  of  readings  with  rinc  and  copper  alternately  to 
tho  line.  Next  substitute  for  I  a  set  of  resistance  coils  and  wary 
tho  resistance  until  the  samo  scries  of  readings  is  obtained.  The 
resistance  introduced  for  the  reproduction  of  each  reading  indicates 
tho  apparent  resistance  of  the  line  when  that  reading  was  taken. 
Tho  readings  will  generally  differ  because  of  tho  existence  of  a  vari- 
able electromotive  forco  in  the  line.  If,  how  ever,  (he  difference  is 
not  very  great  the  harmonic  mean  of  the  arithmeric  mean  of  tho 

i  For  the  development  of  this  important  part  of  electrical  science,  se*  Wet*  r. 
"  Messungen  pilv»nl«Jirr  LeltungswidersUnde  naeh  einem  absoluten  MaAese  4 
ill  Pogjetuiorfi  Annaltn,  March  18S1  ;  Thomson,  "Mechanical  Theory  of 
Electrolysis,'  "Application  of  tho  Principle  of  Mechanics]  Effect  to  tho  Xrunre- 
nient  of  ElcctrutnoilrB  Force,  and  of  Calvanle  Resistance*  in  Absolute  Unit*  " 
and  "Transient  Electric  Currents,"  in  Phil.  Mf.,\Sil  and  1&53:  Weber 
/7rWTtx/yadmi*ota  MaassbestimmvnQrn,  insbt^otutert  Zwuekfuhrvng  der  Stmnt' 
inimuUittiMMMnpn  avf  nutkanlxhn  Uaasx,  Leipsic,  18S0;  Thorn  ion,  "On  the 
Electric  Conductivity  of  Commercial  Cupper,"  "Bynlhelleal  and  Analytical 
Attempts"  on  the  same  subject,  and  '■  Measurement  of  the  Electrostatic  Pore* 
between  tbo  Poles  of  a  Darnell  h  Battery,  and  Measurement  of  the  Electros  t»t  io 
Force  required  to  produce  a  Bp&ik  In  Air,"  Prvc  Roy.  See.,  1857  and  ISriO  - 
reprint  or  Rrporti  of  Brit.  Assoc.  Committee  on  Electr.  Stand.,  Ac,  edited  t>y 
Prof.  V.  Jenkln  ;  Thornton,  SltctHaU  VniU  of  Mrantrtmtnt,  a  lecture  delivered 
at  Institution  of  Civil  Engineers,  IM  ;  Report*  of  the  International  Confers  nc« 
for  the  Determination  of  tho  Electrical  Units,  bald  at  Paris  in  and  1884  ■ 
A.  Gray,  Ataalnu  MtafvrtvunU  (i»  Elettritity  and  Jfapnctism,  lundon,  1&84. 

S  Bee  A.  Gray,  Ahntfufs  Hto.nrrmtnU  in  Etetricitti  am/  itaanttirm,  pp.  ffr 
T«;  also  T.  Oray,  Phil,  ifag.,  November  1880.  The  following  quotation  from 
tho  art.  Teleorafn  in  the  8th  ed.  of  the  Kr.nr.  Brit,  shows  how  comparatively 
recent  ia  the  introduction  of  anything  like  absolute  measurement  in  Ulejrxwph 
testing: — "Thi»  ordinary  test  for  Insulation  consists  in  applying  a  g*Jv*ntc 
battery,  with  one  pole  to  earth  and  the  other  through  a  galvanometer  coll.  to 
the  line  of  telrgrapn  of  which  the  remote  end  la  kept  Insulated.  If  the  insula,, 
tion  of  the  whole  line  were  perfect,  the  galvanometer  nerdle  would  stand  at 
zero ;  but,  when  looked  for  with  a  battery  of  suitable  power  and  a  galvanometer 
of  suitable  sensibility,  Indications  of  a  current  are  always  found,  unless  It  ia  a 
very  ahort  length  of  very  perfectly  insulated  line  that  ia  tested.  The  absolute) 
measure  of  the  strength  of  this  current  divided  by  the  absolute  measure  of  tn« 
electromotive  force  of  the  battery  gives  an  absolute  measure  for  the  insulation 
of  the  cable.  No  telegraphic  testing  ought  In  future  to  be  accepted  la  any  de- 
partment of  telegraphic  business  which  has  not  this  definite  character,  altbortfri 
ft  is  only  within  the  last  year  that  convenient  Instruments  for  working  In  ab*o  lute 
measure  have  been  introduced  at  all,  and  the  whole  system  of  absolute  mesianii. 
ment  is  still  almost  unknown  to  practical  electricians."  It  was  pat  In  pnscti,-n 
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resistances,  when  zinc  and  copper  were  respectively  to  the  line,  will 
give  nearly  the  true  resistance.  Since  the  deflexion*  are  reproduced 
by  substituting  resistancea  \ 

1 


by  substituting 
for  the  line,  the  galvano- 
meter zero  may  be  off  the 
agate  to  one  aide,  and 
hence  the  total  deflexion, 
and  therefore  the  sensi- 
bility, may  bo  made  very 
considerable.  In  this  case 
the  reversing  key  K  is  re* 


nired  for  keeping  the  dor 1  E  j 


tion. 


differ 

e.ital 

nlvano- 


in  the  same  direc- 1  ~  I 

With  a  perfectly  insulated  battery  this  can  be  accomplished 
by  putting  the  galvanometer  between  tho  battery  and  the  key  K  ; 
but  the  arrangement  shown  is  safer.  Tho  most  suitable  galvano- 
meter for  these  teats  is  a  dead-beat  mirror  galvanometer  with  a  long 
enough  suspension  to  prevent  error  from  the  viscosity  of  the  fibre. 
8uch  an  instrument  is  much  to  be  preferred  to  the  astatic  form, 
especially  when  variable  earth-currents  are  present. 

(3)  A  highly  sensitive  modification  of  method  (2)  is  obtained  by 
the  use  of  a  differential  galvanometer,  one  coil  of  which  is  joined  in 
circuit  with  the  standard  resistances  aud  tho  other  coil  with  tho 
line.  The  resistance*  are  then  adjusted  to  balance,  or  to  give  no 
permanent  deflexion  when  the  battery  circuit  is  closed.  Several 


Br  otec- 
uooeter. 


balances  with  positive  and  negative  currents  must  be  taken 
the  results  combined  as  indicated  almve. 

(4)  Whin  an  electrometer  is  employed  for  testing  iusulation,  as 
described  below,  it  may  be  used  lor  tho  wiro  resistance  also  either 
by  substituting  it  for  the  galvanometer  in  Wheatstone's  bridge 
method  (fig.  8,  G)  or  by  that  shown  in  fig.  10.  One  pole  of  tho 
battery  B  is  joined  to  tho  x     A I 

line  through  the  revoraing 
key  K  and  the  resistance  R, 
the  other  pole  being  to  tho 
earth.  The  electrometer  El 
is  then  applied  to  the  two 
•nda  of  R  and  to  the  eud  of 
/  and  tho  earth  alternately  . 

and  the  relative  deflexion  10-  *- 

rioted.  The  deflexions  should  be  as  nearly  as  possible  equal ;  that 
is,  R  should  be  aa  nearly  as  possible,  equal  to  «.  The  form  of  re- 
versing key  shown  at  K]  is  convenient  for  this  test,  aa  it  allows 
the  comparisons  to  be  made  quickly  ;  and,  as  the  readings  can  be 
always  taken  to  thi  same  side  of  zero,  the  whole  length  of  the  scalo 
is  available  for  each  deflexion.  The  kev  consists  of  two  ordinarv 
front  and  back  stop  single  lever  keys  fixed  together  by  an  insulat- 
liecc  i  at  such  a  distance  apa 


1  '. 


Measure- 

i. .ml 
«»i  :iiiuh> 
■  ,  r  - 
i.-i  j.nca  ; 


>K-ctro- 

i  r-t*r 


ing  piece  i  at  such  a  distance  apart  that  tho  contact  stops  a,  b  and 
c,  d  are  at  tho  corners  of  a  square.  Suppose  one  pole  of  tho  battery 
put  to  the  line  and  tho  resistance.  R  adjusted  until  no  change  of 
deflexion  is  obtained  by  depressing  K, ;  then  R  is  equal  to  I  if  there 
is  no  earth  disturbance.  Then  nut  the  other  pole  of  the  battery 
to  the  line  ;  turn  the  levers  of  K  through  00'  rounJ  tho  pivot  p  ; 
and  repeat  the  adjustment  of  R  for  a  second  determination  of  I. 
Repeat  these  measurements  several  times  and  combine  the  remits 
in  the  manner  described  in  method  (2).  If  R  is  not  made  equal  to 
Z,  the  resistances  are  in  the  ratio  of  tho  corresponding  deflexions. 

iimturtment  o/  Insulator  Resistance. — (1)  In  tho  direct  deflexion 
method  tho  connexions  are  the  same  as  those  shown  in  fig.  0,  except 
that  the  distant  end  of  tho  line  is  insulated.  Very  great  care  most 
be  taken  that  the  galvanometer  and  all  tho  connexions  between  it 
and  the  end  of  the  line  are  so  well  insulated  that  no  Bon&iblo  part 
of  the  observed  deflexion  is  due  to  leakage  through  them.  In 
nuking  the  test,  first  earth  the  lino  for  five  minutes  :  then,  with 
tho  galvanometer  short-circuited,  apply  the  xinc  pole  of  the  battery 
to  the  line  :  at  the  end  of  from  thirty  seconds  to  a  minute,  depend- 
ing on  the  length  and  capacity  of  the  line,  remove  the  short-circuit 
plug ;  and  record  the  deflexion  at  tho  end  of  every  ten  or  fifteen 
seconds  during  tho  whole  time  (usually  from  ten  to  twenty  minutes) 
tho  test  is  continued.  Again  earth  the  line  for  an  interval  equal 
to  that  during  which  the  battery  was  applied ;  then  apply  the 
copper  pole  of  the  battery  and  repeat  the  readings  as  before.  Using 
the  deflexions  a*  ordiuates  and  the  corresponding  times  as  abscissa.1, 
construct  a  smooth  curve  for  both  the  zinc  and  the  copper  test. 
The  galvanometer  constant  divided  by  the  mean  ordinate  of  theso 
curves  at  any  time  gives  the  insulation  at  that  time.  To  deter- 
mine the  galvanometer  constant,  substitute  a  high  resistance  R,  say 
one  megohm,  for  tho  lino,  and  shunt  tho  galvanometer  with  a  shunt 
4.  If  the  deflexion  under  these  circumstances  is  d  and  O  is  the 
galvanometer  resistance,  the  constant  is 

C=Ri°f'. 

(3)  The  electrometer  method  is  only  applicable  to  lines  of  con- 
siderable inductive  capacity,  but  is  particularly  well  suited  for 
cable  testing.  The  battery  B  (fig.  litis  connected  through  a  re- 
versing key  K,  to  tbti  ends  of  tho  resistance  slide  ab,  one  end  of 


which  is  put  to  earth.  The  slide  generally  consists  either  of  10  or 
100  equal  resistances,  amounting  in  the  aggregate  to- from  10,000 
to  100,000  ohms.  The  cable 
can  be  connected  by  means 
of  the  reversing  key  K  to 
either  pair  of  quadrants  of 
the  electrometer  El,  the 
slider  *  being  at  the  same 
time  put  to  tho  other  pair. 
To  determine  the  constant 
of  the  electrometer,  con- 
nect the  earth  wiro  \c  with 
tho  cable  terminal  and  tho 
slider  with  contact  1,  and 
observe  the  deflexion ;  thia 
should  bo  the  satuo  for  both  i  i  r— —  vr in- 
directions of  the  current  —  • 
through  the  slide ;  its  value  multiplied  by  10,  when  the  slide  is 
made  up  of  ten  coils,  gives  the  value  in  scale  divisions  of  the 
full  diflcrenco  of  potential  betwocn  the  ends  of  the  lide.  This 
number  added  to  tbe  zero  reading  of  the  electrometer  is  called  the 
in/trrai  zero.  To  find  the  insulation  of  the  cable,  remove  tho  wire 
tcj  put  in  the  short  circuit  plug y,  move  the  slider  to  contact  10, 
and,  tho  distant  end  of  the  cable  being  insulated,  apply  by  means 
of  K,  the  zinc  pole  of  the  battery  to  the  cablo  and  the  copper  pole 
to  the  earth.  Allow  sufficient  time  for  tho  cable  to  charge— say 
ono  minute  for  a  cable  of  2000  knots— then  remove  the  short-cir- 
cuit plug  and  take  readings  every  fifteen  or  thirty  seconds.  The 
difference  of  these  readings  from  zero  gives  the  fall  of  potential  of 
the  cable  due  to  diachargo  through  the  insulating  coat.  Next 
earth  the  cablo  at  both  ends  for  a  timo  equal  to  tho  duration  of  the 
last  test,  and  after  reversing  K  put  tho  copper  pole  of  the  battery 
to  the  cable  and  the  zinc  pole  to  the  earth  and  take  another  series 
of  readings.  Subtract  these  readings  from  tho  inferred  zero,  and, 
using  tho  differences  as  ordinates  and  tho  corresponding  times  as 
abscissa,  draw  two  curves.  To  find  the  insulation  of  the  cable  at 
any  interval  t  after  the  battery  was  applied,  draw  a  taugent  to  the 
curve  at  tho  point  corresponding  to  that  timo  and  produce  it  to  cut 
the  axis  of  the  ordinate^.  Let  Dj  be  the  ordinate  to  the  point  of 
intersection,  and  D  the  ordinate  at  the  time  t :  then,  if  C  be  tbe 
capacity  of  tbe  cable  in  microfarads  and  I  its  insulation  in  megohms, 

C(D,  - 1>) 

If  the  difference  between  tho  reading  and  tho  inferred  zero  at  the 
times  <  aud  f,  be  D  and  Dv  the  insulation  is  given  by  the  equation 

4S43(/,  -  0 


1  = 


C  lo; 


when  f,  -  <  is  reckoned  in  seconds.  This  latter  is  the  formula  com- 
monly used  ;  it  gives  the  insulation  at  some  time  in  the  interval 
between  tho  two  observations  ;  tho  exact  timo  depends  on  the  rata 
of  "  absorption  "  of  the  cable. 

Tho  advantages  of  tho  electrometer  method  of  testing  cables  are 
the  comparative  steadiness  of  the  needle  during  earth-current  dis- 
turbance*, its  high  sensibility  for  the  detection  of  small  intermittent 
faults,  and  tho  fact  that  simultaneous  testa  can  be  taken  from  both 
cuds  of  the  cable.  In  order  to  test  from  both  ends  simultaneously 
one  or  other  of  the  following  methods  may  be  adopted.  Call  tho 
ends  of  the  cable  A  and  B,  and  suppose  the  operator  at  A  is  to  be- 
gin tho  test.  Tho  operator  at  B  ioins  the  copper  pole  to  the  earth 
and  the  zinc  pole  to  tho  line,  and  leaves  the  alidor  of  his  slide  re- 
sistance at  the  earth  end  of  the  slide.  Then,  at  a  time  previously 
arranged,  he  watches  until  he  sees  tho  electrometer  begin  to  indi- 
cate a  charge  in  tho  cable,  and  mores  the  slider  along  the  slide  so 
as  to  keep  the  electrometer  near  zero.  As  soon  aa  the  electrometer 
cfaf.es  to  indicate  increase  of  charge  he  ceases  to  movo  the  slider 
and  begins  to  record  tbe  deflexions  at  regular  intervals,  tho  first 
reading  being  taken  as  zero.    The  other  method  is  to  leave  the 

er  so  insensitive 
tho  scale.  Ob- 
serve the  time  at  which  the  electrometer  begins  to  be  deflected,  and 
from  that  time  onward  take  readings  every  thirty  seconds  during 
the  time  of  the  test  The  mean  of  the  readings  taken  at  both  ends, 
reduced  to  the  same  sensibility,  should  be  used  for  calculating  tbe 
insulation.  This  method  not  only  eliminatea  the  effecta  of  earth- 
current  disturbance  but  also  throws  light  on  the  nature  and  dis- 
tribution of  such  disturbances. 

When  an  electrometer  is  not  available  and  the  line  is  too  much  Fall  of 
disturbed  for  good  testa  to  be  obtained  by  the  galvanometer  method,  potential 
tho  following  procedure  may  be  adopted.    Join  the  battery  and  the  method 
galvanometer  in  series  with  the  cable  as  for  the  direct  deflexion  by  gal- 
test.    Short-circuit  the  galvanometer  and  charge  tho  cablo  for  one  vano- 
minute.    Insulate  the  cablo  for  fifteen  seconds  ;  then  break  the  meter 
short  circuit  of  the  galvanometer ;  again  apply  the  battery,  and 
take  the  deflexion  produced  by  the  charge 


slider  permanently  to  earth  and  keep  tho  electron 
that  the  defloxion  is  always  within  tho  limits  < 


Keep  the  battery  on 


time  take  if  possible  )Qgl 


the  direct  deflexion  reading  two  o.  ibreo  limes. 
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fifteen  seconds  and  repeat  tho  abovo  reading?  ;  and  con ti quo  the 
tamo  cycle  of  operations  for  tho  whole  time  of  tho  teat  After 
earthing  tho  cable  for  the  proper  interval  repeat  the  above  teat 
with  the  other  pole  of  the  battery  to  the  cable.  To  reduce  the 
charge  readings  to  absolute  measure,  find  the  deflexion  of  the  gal- 
vanometer needle  duo  to  the  charge  of  a  condenser  of  *  microLu.ulu 
capacity  by  tho  testing  battery ;  lot  oJ  be  this  deflexion.  Then  the 
di.  flexion  that  would  be  obtained  by  charging  tho  whole  cable  would 
be  Ci/»,  and,  if  D  bo  any  one  of  the  deflexions  during  the  test, 
D»/Cd  is  the  fraction  of  the  whole  cliorge  which  has  been  lost  in 
the  fifteen  seconds  immediately  preceding  this  charge  ;  thus 

,      -max  is 
c!oeCa>-r^]3 

The  method  just  described  takes  advantage  in  a  somewhat  imper- 
fect manner  of  both  the  direct  deflexion  and  the  electrometer 
test ;  but  the  galvanometer  should  have  such  a  long  period  that 
tho  whole  of  the  charge  can  take  place  bofore  the  needle  is  sensibly 
moved  from  its  wro  position,  end  that  the  vibration  of  the  noedfe 
must  not  be  damped  to  any  great  extent,— a  condition  which  renders 
the  instrument  unsuitable  for  direct  deflexion  testing. 

Tho  points  with  regard  to  the  cablo  which  should  be  particularly 
attended  to  when  testing  for  insulation  are — the  continuity  of  the 
insulation  all  through  the  teat,  that  is,  there  should  bo  no  sign  of 
a  breakdown  for  ever  so  short  a  time  ;  the  rate  of  polarization  with 
iwsitire  and  negative  current  la  always  the  same  in  a  perfect  cable, 
but  is  seldom  so  when  a  fault  exists  ;  tho  absolute  insulation  with 
both  currents  should  also  be  the  same  if  tho  cable  is  perfect,  but  is 
never  so  for  any  lengtV  of  time  when  a  fault  exists.  If  tho  insula- 
tions show  any  sign  of  being  defective  great  care  must  be  taken 
no/  to  apply  a  powerful  battery  to  tho  cable,  unless  the  object  is 
to  increase  or  break  down"  the  fault.  Tho  resistance  of  a  fault 
is  generally  diminished  by  applying  the  zinc  pole  of  the  battery  to 
the  cablo  and  increased  Dy  applying  the  copper  polo ;  but  if  tho 
fault  is  small  it  sometimes  happens  tliat  both  currents  incroaao 
the  resistance.  Even  a  very  powerful  battery  may  in  such  a  caso 
fail  to  increase  the  fault 
Tbora  Capacity  Tali. — The  arrangement  of  the  connexions  for  Thorn - 
ron's  eon's  capacity  test  are  shown  in  fig.  12.  A  woll-insulated  battery 
capoot)  B  is  connected  through  a  reversing  key  K,.to  tho  slide  resistance  al, 
test  '  :nd  by  means  of  a  koy 
K  a  can  be  put  to  a 
standard  condenser  C 
and  b  to  the  cable, 
cr  tho  condenser  and 
the  cable  can  be  con- 
nected toeothcr  and 
then  both  put  to  ~^\_  • 
earth  through  the  3 
galvanometer  G  by  "Tj 
dosing  the  kev  Kr  a 
Any  point  in  the  re- 
sistance oe  can  be  pit 
to  earth  by  means  of 

the  sliders.   Suppose  *      Ftp,  U 

the  middle  point  put  to  the  earth,  then  C  and  L  will  be  charged  to 
canal  potentials  but  of  opposite  sign.  If  the  connexions  to  the 
slide  are  broken  and  C  is  joined  to  1^  the  resulting  cliarge  will  be 
aero  when  tlio  capacity  C  is  equal  to  the  capacity  L,  a°na  when  K. 
Is  closed  no  eurront  will  flow  through  G.  Similarly,  if  ni  is  to  no 
as  L  is  to  O  the  resulting  charge  is  xoro.  Eenoe  when,  after  join- 
ing C  to  L,  no  deflexion  is  shown  on  Q  when  K,  is  closed — 

Gotfs  A  modification  of  this  test  has  been  suggested  by  Mr  John  Gott^ 
U  .l.  The  condenser  C  is  jolnad  in  scries  with  the  cable  and  one  end  of 
the  alkie  la  pot  to  earth.  The  galvanometer  U  is  joined  from 
the  cad  of  the  cable  to  the  slider  »  and  the  position  of  the  latter, 
which  gives  no  deflexion,  is  found  by  successive  trials,  tho  cable 
being  discharged  and  recharged  between  tho  trials.  A  small  con- 
denser  in  the  galvanometer  circuit  U  an  advantage,  as  it  allows 
several  adjustments  to  be  mado  without  discharging  the  cable. 
The  moat  suitable  instrument,  however,  is  an  electrometer,  as  it 
allows  the  adjustment  to  bo  mado  -at  once. 
De  Tho  capacities  of  condensers  may  be  compared  by  charging  or 

Booty's  discharging  them  through  a  galvanometer  and  comparing  the 
UjsV  deflexions,  or,  as  in  Do  Sauty'a  method,  by  substituting  them  for 
sides  of  a  Wbratetone's  bridge  and  finding  the  ratio  of  tho 
ncet  in  the  other  two  sides  ;  then,  with  the  galvanometer 
closed,  the  battery  circuit  can  bo  dosed  without  producing - 
flexion.  Tho  galvanometer  circuit  must  join  the  condensers 
same  points  as  tho  bridge  resistances.    These  methods  are 


at  the  same  points  as  the  bridge 

quite  unsultod  for  telegraph-line  testing  became  of  tho 
and  the  inductive  retardation  of  tho  line. 

TaU  of  a  Subriurryci  Cui.'.\  — Duimg  the  aul  mergence  of  a  cable 
is  necessary  to  provide  tho  ujcatn  of  knowing  ".t  every  ti:«tant 


whether  it  continues  in  perfect  electrical  co:>dition,  so  that  should  Test* 
any  fault  dovdop  it  can  bo  at  once  detected  and  further  paying  out  snb- 
stoppat  until  it  is  removed.    It  is  also  of  great  importance  that  merpes 
tbo  ship  and  shore  should  bo  in  telegraphio  communication  with  ( 
each  other.    The  arrangements  mado  for  these  purposes  by  different 
electricians  vary  considerably  ;  but  the  general  prindple  will  be 
gathered  from  fig.  IS,  which  includes  all  that  is  absolutely  necessary 
for  the  purpose.  The 
principal  testing  sta- 
tion is  always  on  board 
the  ship,  and  from  it  all 
the  testing  operations 
both  cm  board  and  on  s 
shore    are  regulated. 
Referring  first  to  tho 
arrangements  on  board, 
B  is  tho  testing  battery,  igF] 
K  tho  testing  kov,  and 


testing  galvano-  .as 
Bj  is  the  sig- 


IP 

a.      Fie.  18. 

f,  K,  the  key,  and  G.  the  galvanometer ;  R  is  a  resistance  box 
the  earth-plate—  the  ship's  side  in  this  case.  Tho  battery  B 
aected  through  the  kev  K,  tho  resistance  R,  and  the  galvauo- 


G  th< 
meter 

nailing  or  "  speaking ' 
battery,  K,  the  key 
and  T£  the  ear 
is  connected  1 

meter  G  to  the  cable,  as  for  direct  deflexion  testing.  The  shore  end 
of  the  cablo  is  at  the  same  time  connected  to  one  set  of  plates  of  a 
highly  insulated  condenser  C,  and  (although  this  may  be  omittei'./ 
to  one  pair  of  quadrants  of  an  electrometer  El.  Tho  other  pair  of 
plates  of  the  condenser  ore  put  to  earth  through  the  signalling 
key  Kj.  It  is  convenient  also  to  have  a  second  condenser  C,  cn 
shore,  the  capacity  of  which  can  be  readily  varied,  so  arranged  that 
its  capacity  can  bo  added  to  that  of  Cj  by  depressing  the  key  K,  and 
again  discharged  through  a  galvanometer  G  by  rv  leasing  the  key. 
The  operations  are  then  conducted  as  follows.  The  insulation  is 
measured  on  board  ship,  alternately  with  positive  and  negative 
currents  of  from  ten  to  fifteen  utinntes'  duration,  by  observing  the 
deflexion  on  the  galvanometer  G  :  and  the  reading  at  tho  end  of 
each  minute,  or  ofteuer,  is  recorded  in  a  diary.  The  continuity  of 
the  conductor  is  tested  at  short  intervals— say  every  five  minutes— 
by  tho  observer  on  shore  depressing  tho  key  K  and  thus  adding  tlio 
capacity  of  C  to  tho  cable.  This  gives  a  sudden  deflexion  on  tho 
galvanometer  Q  on  board,  and  at  tlie  same  time  shows  that  tho 
conductor  is  continuous  gjkI  that  the  observer  on  shoie  is  attending 
to  his  duties.  When  the  shore  kev  K  is  released,  the  discharge, 
through  G  is  indlc.itod  by  a  throw  deflexion,  the  amount  of  which 
ii  jocorde d  in  the  diary  and  shows  the  potential  to  which  the  shore 
eud  of  the  cable  is  kq>t  charged.  When  tiie  electrometer  El  is 
used,  a  continuous  Uxl  of  tho  potentlo>at  the  uliore  end  is  obtained, 
and  the  development  of  a  fault  in  the  cubic  is  at  once  indicate)!. 
It  is  convenient  fur  this  purjoae  to  diapenso  witit  the  charge  in  tho 
electrometer  jar  and  noodle  and  connect  the  needle  to  tho  pair  of 
quadrants  which  are  Joined  to  tho  cable.  The  deflexion  is  then 
proportional  to  the  square  of  the  pc 
uf  xero,  so  thnt  the  wh 
flexion.  Tho  tests  for  wire-resistance  and  capacity  are  practically 
the  same  as  those  already  described.  They  arc.  in  ordinary  drctsm- 
atances  of  much  lew  importance  than  the  insulation  teste.  Tiie 
wire  resistance  test  is  cf  great  value,  however,  for  giving  a  clov> 
estimate  of  tho  temperature  of  tho  submerged  colic,  and  nence  for 
giving  the  moans  of  comparing  tho  tests  of  tho  submerged  cable 
with  those  of  the  cable  previous  to  submersion.  In  laying  short 
lengths  of  cable  the  shore  station  may  be  dispensed  with  and  capacity 
tests  relied  on  for  continuity.  Communication  between  sliip  and 
shore  is  carried  on  by  means  of  tho  keys  K,,  K„  tho  galvanometer 
Gi,  and  tho  lotteries  B,,  B,.  Tlio  signalling  kev  on  board  tho  ship 
add*  or  subtracts  tho  electromotive  force  of  tlio  battery  B,  from  tho 
testing  battery,  and  hence  varies  the  potential  of  the  cable.  This  is 
shown  on  nhore  by  the  partial  charge  or  discharge  of  C,  passirg 
through  the  galvanometer  O,  and  is  interpreted  in  accordance  with 
the  single  needle  alphabet  in  the  ordinary  way.  In  a  similar 
manner  the  signalling  key  on  shore  var'es  the  charge  of  C,,  and 
so  causes  slight  variations,  of  the  tesling-cu.rent  on  board  the  ship, 
which  are  read  on  tho  galvanometer  G,  and  interpreted  in  the  same 
way.  The  testing  is  usually  suspended  during  the  signalling ;  but 
if  the  message  is  long  an  Insulation  reading  is  taken  every  f«w 
minutes  according  to  pre-arrange ment 

The  galvanometers  used  at  sea  require  to  be  constructed  so  that  Mcrirc 
the  rolling  of  the  ship  docs  not  deflect  the  needle,  either  on  account  gal*-.-,- 
of  its  inertia  and  the  action  of  gravity,  or  of  the  relative  changes  in  omtu-r. 
the  position  of  the  ship's  magnetism.    The  best  form  of  marine 
galvanometer  consists  of  two  short  bobbins  of  fine  silk -covered  wire 
placed  end  to  end,  about  an  eighth  of  an  inch  apart,  and  having 
their  axes  In  the  same  line,  with  a  very  light  mirror,  carrying  ce- 
mented to  its  back  one  or  more  mall  magnet*  suspended  between 
the  two  bobbins  in  such  a  way  that  tlio  centre  of  the  mirror  is  in 
tfceir  common  axis.    The  mlr.or  and  magnet  system  weighs  frotu 
one-lialf  to  ono  grain.    It  is  suspended  as  shown  in  fig.  14  by  a 
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mg\*  silk  fibre  f,  which  pauses  through  the  centre  of  inertia  of  the 
mirror  find  needle  system  m  and  ia  fixed  at  one  end  directly  to  the 
frtms  F  and  at  the  other  end  to  a  light 
sprtaf  t.  The  frame  F  ia  mado  tLin 
ciough  to  slide  into  the  opening  between 
the  two  bobbins,  so  that  the  mirror  can 
be  essilr  tiken  ont  for  adjustment  when 
fiectdsarr.  So  long  as  the  suspending  fibre 
psascs  through  the  centre  of  inertia  of  m 
it  »  clear  that  no  motion  of  translation 
of  F  can  produce  rotation  of  the  mirror. 
When  the  instrument  requires  to  bo  highly 
sensitive,  as  for  testing  purposes,  it  (a 
shielded  from  the  action  of  the  ship's  and 
the  earth's  magnetism  by  enclosing  it  in 
a  missive  iron  case.  For  signalling'  pur- 
poses the  controlling  magnet  is  nrrauged 
to  produce  at  the  uecdlo  a  field  so  strong  Fio.  M.-Marine  gUrano. 
wit  the  effect  of  variations  of  external  mag- 

*j  r  .  1  *  l  i  *  J  ^  ili'^J'J"!  T"C  . .  L  \  \i  1 0  * 

TVrfi'ny  for  Faults. — Numerous  methods  have  been  proposed  for 
the  localization  of  faults  in  telegraph  linen,  come  of  a  complex  char-, 
srter  and  adapted  to  the  cases  of  faults  of  a  kind  which  fortunately 
scllotr.,  if  ever,  occur.  We  give  here  a  brief  outline  of  the  teste 
far  the  coses  of  most  common  occurrence. 
For  the  determination  of  the  position  of  a  complete  rupture  with 
s  the  conductor  insulated  both  the  insolation  and  the  capacity  tests 
:t»  ire  theoretically  applicable.  The  insulation  of  a  line  of  uniform 
typs  and  material  is  inversely  as  its  length  ;  hence  if  a  piece  is 
broken  off  the  insulation  ia  increased.  Ifl  be  the  total  insulation 
before  rupture,  I,  the  insulation  of  one  section  after  rupture,  and  / 
-  ths  total  length  of  the  line,  the  length  of  the  section  is  17/1,.  Un- 
fortunately it  is  difficult  to  obtain  the  necessary  accuracy  in  insula- 
tion testing  on  account  of  the  groat  influence  of  earth -currents 
oa  the  result ;  but  apart  from  this  there  is  always  some  uncertainty, 
especially  in  cables,  as  to  tho  insulation  at  the  break.  For  cables 
»  fairly  reliable  test  can  be  obtained  from  tho  capacity  even  when 
tbe  insulation  at  the  fault  is  somowhat  imperfect,  if  it  be  sufficient 
to  hold  the  greater  part  of  tbe  charge  for  a  few  seconds,  since  the 
wnouot  of  loss  in  any  short  interval  can  be  estimated  by  a  separate 
t«t  Tbe  capacity  of  a  uniform  cable  is  Inversely  as  its  length  ; 
hence,  if  C  be  the  total  capacity  of  the  perfect  cable  and  C,  tho 
capacity  of  one  section,  tho  length  of  that  section  is  ICJC.  When — 
as  is  almost  always  the  case— the  cable  is  not  quite  uniform  in 
<fe;trical  qaatity  and  iu  temperature,  a  table  or  a  curve  showing 
lis  wire  resistance,  the  insulation,  and  the  capacity  up  to  any  point 
from  either  end  should  bo  kept  for  reference. 

It  is  not  at  all  uncommon  in  cables  for  one  side  of  a  fracture  to 
U  partially  insulated  throngh  tbe  conductor  not  breaking  exactly 
at  the  same  point  as  the  insulator.  In  this  case,  however,  tho 
:  4  other  end  will  be  iu  most  cases  almost  perfectly  earthed  and  the 
position  of  the  fault  caii  be  very  nearly  determined  by  tho  wiro- 
:»Utanca  test.  When  both  ends  are  partially  insulated  it  is  very 
difficult  to  obtain  a  near  approach  to  tho  position  of  tho  fault  because 
cf  the  uncertainty  as  to  which  side  of  tho  break  offers  tho  greatest 
resistance.  A  first  approximation  is  obtained  by  finding  tne  wiro 
rcsutaace  from  both  ends  and  subtracting  tho  total  wire  resistance 
of  the  cable  from  the  turn  of  these.  This  gives  the  sum  of  tho 
resistances  at  the  fracture,  and  half  of  this,  if  it  is  not  too  great, 
subtracted  from  the  resistance  of  either  section  gives  an  approxima- 
tion to  the  resistance  of  that  section  up  to  thu  break.  If,  bowovcr, 
tbe  resistance  at  the  fracture  is  comparable  to  tho  total  wire  re- 
sistance of  the  cable,  this  method  ia  useless.  An  approach  to  the 
solution  of  tho  difficulty  can  be  obtained  from  capacity  tests,  tho 
cable  being  discharged  through  different  resistances  at  the  testing 
end.  But  the  procedure  is  very  uncertain  and  difficult,  and  a  full 
ciicnssion  of  it  would  take  more  space  than  can  be  afforded  here. 
The  resistance  at  a  fault  can  sometimes  be  greatly  diminished  by 
rueated  application  alternately  of  the  positive  and  negativo  poles 
o>  a  powerful  battery  to  the  cable,  but  tins  should  never  be  resorted 
to  if  it  can  possibly  be  avoided.  Tho  direct  deflexion  method  of 
taking  wire  resistance  is  most  suitable  for  these  tests.  The  resist- 
mcs  stems  to  diminish  gradually  after  tho  battery  ia  appliod  nntil 
it  reaches  a  minimum  valno,  after  which  it  again  increases.  This 
maximum  dofloxion  should  bo  takea  as  indicating  most  nearly  tho 
true  wire  resistance  up  to  the  fracture. 

When  itha  fault  is  a  partial  earth  without  fracture,  and  both 
cads  of  the  cable  are  available — as  in  factory  testing,  or  wbon  a 
second  well  •  insulated  cable  can  bo  used — the  most  satisfactory 
Method  is  the  loop  test  In  this  tho  two  sections  of  the  cable 
form  two  sides  of  the  Wheatstone's  bridge  ;  ono  polo  of  the  battery 
i*  put  to  the  junction  of  the  other  two  sides  and  tho  other  pole 
to  earth,— that  ia,  practically  to  the  fault.  The  ratio  of  tho  resist- 
ances in  the  bridge  when  balance  is  obtained  gives  the  ratio  of  the 
MisUncea  of  the  two  sections  of  the  cable,  or  the  ratio  of  the 
resistance  of  one  section  to  the  resistance  of  tho  other  section  plus 
the  resistance  of  the  second  cable.    The  total  resistance  of  the 


cable  being  known,  it  is  easy  to  determine  the  position  of  tha  fault. 
When  the  fault  has  a  high  resistance  it  is  necessary  to  make  a  cor- 
rection for  the  want  of  perfect  insulation  ia  the  sound  part  of  tho 
cable.  When  both  ends  of  the  cable  are  not'  available,  measure 
the  potential  at  the  testing  end  and  the  resistance  between  that  end 
and  the  earth,  and  simultaneously  measure,  by  means  of  a  slide  re- 
sistance* umi  zero  galvanometer  or  by  means  of  a  tjuadrunt  electro- 
meter, tho  potential  at  the  distant  enu.  Then,  if  V  be  the  potential 
at  the  testing  end,  t>  the  potential  at  tbe  distant  end,  and  K  tho  re- 
gis lance  measured,  the  true  resistance  of  the  fao.lt  is  R(l  -  v/V). 
Another  simple,  although  loss  perfect  method,  may  be  mentioned. 
Moasura  the  resistance  between  both  ends  and  the  earth  and  subtract 
from  ths  sum  the  true  wire  resistance  of  the  cable ;  the  differenca 
is  twice  the  resistance  of  the  fault.  Tbe  imperfection  of  this  method, 
and  indeed  of  any  which  involve*  two  observations  not  made  simul- 
taneously, lies  in  the  variable  character  of  the  resistance  of  a  fault. 

III.  MODSKN  TeLEGBAFHS. 
The  code  of  signals  introduced  by  Morse  is  still  employed  in  the  Morse' 
United  States  and  Canada,  and  the  international  code  in  vogue  in  systaak 
Europe  differs  only  slightly  from  it    Currents  in  one  direction  only 
are  used,  and  different  combinations  of  from  one  to  four  long  and 
short  contacts  form  the  letters,  while  tho  numerals  are  represented 
by  groups  of  five  signals,  and  punctuation  and  other  special  signs 
by  groups  of  six  and  sometimes  more.   The  instruments  used  for 
land,  telegraphs  on  this  system  are  of  two  types, — "  soundere,"  which 
indicate  by  sound,  and  "recorders,"  which  record  tho  signals. 

(1)  Recorders  vary  in  details  of  construction,  but  all  have  tho  atone  ^ 
samo  object,  namely,  to  record  the  intervals  during  which  tho  current  record-;^ 
is  applied  to  the  lino.  In  the  earlier  forms  of  instrument  the  record 
«vas  mado  by  embossing  lines  on  a  ribbon  of  paper  by  means  oC  a 
sharp  stile  fixed  to  one  end  of  a  lever,  which  carried  at  the  other 
end  the  armature  of  an  electromagnet.  Thia  method  of  recording 
is  still  largely  employed  in  America,  and  certainly  has  the  advan- 
tage of  simplicity.  Tho  form  of  instrument  almost  universally 
used  in  Europe  makes  tho  record  in  ink,  and  henco  is  sometimes 
called  the  "  ink- writer."  Thia  method  has  the  advantage  vf  dis- 
tinctness, and  so  is  less  trying  to  tbe  eyes  of  the  operators.  Tho 
action  of  the  instrument  wul  bo  understood  from  the  annexed 
sketch  (fig. 
IS).  Sup- 
pose  *  to 
bo  a  strip  _ 
of  paper 
which  is 
bcing'pull- 
edtowards 
the  left  by 

means  of  two  rollers  r,  aud  rt 
moved  by  a  train  of  mechanism. 
Underneath  the  roller  r}  a  small 
wheel  t  is  kept  turning  by  tho 
samo  mechanism,  and  has  its 
lower  edge  in  contact  with  the 
surface  of  ink  in  the  ink-well  sr.  _ 
When  a  current  is  sent  through  ■ 

the  magnet  m,  the  armature  a  is  ¥u>-  ls'~Mo™j|u , .'to?'"'  '""h,0*"lb 
attracted  and  the  lever  I  lifts  the 

ink-wheel  s  into  contact  with  tho  paper,  against  tho  surface  of 
wlrfcli  it  rolls  until  the  current  is  broken,  thus  making  a  mark  tbo 
length  of  which  dopenda  on  the  speed  of  the  mechanism  aud  the 
time  tho  current  flows.  As  the  speed  of  the  mechanism  is  Dearly 
constant,  the  relative  lengths  of  tho  marks  depend  only  on  the 
duration  of  the  current.  In  this  way  tho  letters  of  tho  alphabet, 
or  any  other  understood  signs,  are  indicated  by  groups  of  long  and 
short  marks,  commonly  called  "dashes"  and  "dots. 


(2)  0|*rators  who  use  the  record- 
learn  to  read  the  message  by  tlu  elkk 
sgninst  its  stop,  and  as  thia:  h  a  1>^ 
reading,  and  loaves  tho  han  is  inn  I 
oyes  free  to  write,  the  sound  U  an- 
ally preferred.    Thus,  when  i:  it  m.>J 
necessary  to  keep  a  copy,  a  mi:  :h 
simpler  instrument  may  be  oior>!<v  <,,:.[ 
and  the  message  read  by  sound.  The 
earliest  successful  form  was  Hridlifa 
bell  sounder,  which  consisted  of  two 
bolls  of  distinct  tono  or  pitch, 
one  of  which  was  sounded  when 
the  current  was  sent  in  onu 
direction  and  the  other  when 
it  was  reveised.-  This  instm- 
ment  was  capable  of  givine 
very  considerable  speed,  but u 


iti(4  ins'.rv.unii..   . 

ot     the     armature  sou.ndi.-fS} 


fatiguiug  niftbcd  <'f 


F>oc-n  Mores, 
sound 


complicated  than 


V10.  19.— Morse  sounder,  one-fooita 
full  sUe- 


was  more 

that  now  in  use,  which  consists 
only  of  an  elwtrvmssivt,  with  its  armature  lever  arrancred  to  stop 
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Auto- 
matic, 
tele-' 
graphs. 


'WhcO- 
Stouo's 
kuto- 
matte 

systeir.. 


an  anvil  or  screw  b  (fig.  18)  In  «uch  »  w»j  u  to  p  .  dis- 
and  »omewh»t  loud  sound.  Dote  and  chubes  are  distinguished 
interval  between  the  sounds  of  the  instrument  in  precisely 
_m*  way  as  they  are  distinguished  when  reading  from  the 
recorder  by  sound.  Tho  form  of  sounder  commonly  used  in  England 
is  shown  in  fig.  16 ;  it  is  one  of  the  simplest  possible  instruments, 
is  easily  adjusted  to  tho  current  by  tightening  or  slackening  the 
spring  *,  and  is  very  little  liable  to  get  out  of  order. 

Another  and  in  soma  respects  a  simpler  method  of  recording  is 
to  use  a  chemically  prepared  ribbon  of  paper.  Suppose,  for  in- 
stance, the  paper  ribbon  to  be  soaked  in  a  solution  of  iodide  of 
potassium  ana  a  light  contact  spring  made  to  press  continu-  ' 
ously  on  its  surface  as  it  is  pulled  forward  by  the  mechanism.  -J^"* 
Then,  if  a  current  is  sent  from  the  spring  to  the 


rods  If,  M„  the  one  as  ranch  in  front  of  the  other  as  there  is  space 
between  two  successive  holes  in  the  perforated  ribbon.  To  the  other 
ends  of  A,  B  rods  H,  H]  are  loosely  hinged,  their  ends  passing 
loosely  through  hole*  in  the  ends  of  the  bar  P,  which  is  fixed  to 
the  divided  disk  D.  By  means  of  two  collars  K,  K.  and  the  wheel 
W,  the  disk  D  is  made  to  oscillate  in  unison  with  the  beam  E. 
The  cranks  C  and  C,  are  connected  with  the  poles  of  the  sending 


It  gives  a  ready  means  of  wording  on  the  Morse  plan  at  a  high 
rate  of  speed,  and  Bain's  telegraph  wss  successfully  worked  for  some 
years  in  America.  Several  ingenious  applications  of  his  method 
have  been  proposed,  as,  for  example,  the  copying  telegraph  of  Bake- 
well  and  of  Cros,  by  means  of  which  a  telegram  may  be  transmitted 
in  the  sender's  own  handwriting ;  the  pantelcgraph  of  Caaelli ;  the 
autographic  telegraphs  of  Meyer,  Lenoir,  Sawyer,  and  other*  ;  and 
the  autographic  typo-telegrapn  of  Bonelli.  The  principle  of  action 
of  tbeae  instruments  is  this.  Suppose  two  metallic  cylinders,  one 
at  the  sending  and  tho  other  at  tho  receiving  station,  to  be  kept 
revolving  synchronously,  and  suppose  the  axis  of  each  to  bo 
threaded  with  a  fine  screw  so  that  at  it  revolves  rapidly  it  has  a 
alow  sido  motion.  Wrap  round  the  cylinder  at  the  sending  station 
a  ribbon  of  tinfoil,  or  paper  covered  with  a  conducting  coating,  on 
which  the  message  is  written  in  varnish  or  some  other  insulating 
substance.  Suppose  also  a  ribbon  of  paper  which  has  been  soaked 
in  ioJide  of  potassium  to  bo  wrapped  round  the  cylinder  at  the 
receiving  station.  Cause  a  stile,  as  in  tho  Bain  telegraph,  to  press 
on  each  cylinder  and  set  it  in  motion.  It  is  evident  that  so  long 
as  the  stile  at  the  sending  end  presses  on  the  clean  foil  the  stile 
at  the  receiving  end  will  continue  to  make  a  brown  mark,  but  that 
when  it  passes  over  the  varnish  tho  mark  will  be  interrupted.  In 
this  way,  m  the  two  cylinders  revolve  and  move  sideways,  the  series 
of  interruptions  mado  at  the  receiving  end  form  an  exact  copy  of 
the  varnish  marks  at  the  sending  end.  These  instrumente  are  at 
present  but  little  used. 

It  has  been  found  possible  to  make  the  Morse  ink-writer  so  sensi- 
tive that  it  can  record  signals  sent  over  land  lines  of  several  hundred 
n.iks  in  length  very  much  faster  than  they  cau  be  transmitted  by 
hr.r.d,  Mid  this  has  led  to  tho  adoption  of  automatic  methods  of 
transmission.  One  was  proposed  by  Bain  as  early  as  1846,  but  it 
did  not  come  into  use.  That  now  employed  is,  however,  practically 
a  development  of  his  idea.  It  consists  in  punching,  by  means  of 
"a  puncher,"  a  series  of  holes  in  a  strip  of  paper  in  such  a  way  that, 
whun  tho  strip  is  sent  through  another  instrument,  called  the 
"transmitter,  the  holes  cause  the  circuit  to  be  closed  at  the 
proper  limes  and  for  tho  proper  proportionate  intervals  for  the 
message  to  be  correctly  printed  by  the  receiving  instrument  or 
recorder.  Tho  most  successful  apparatus  of  this  kind  is  that 
devised  by  "Whcatetouo  ;  others  have  been  introduced  by  Siemens 
and'Halsko,  Garnier,  llumaston,  Siemens,  and  Little. 

In  WhcAtstoiio's  automatic  apparatus  three  levers  are  placed  sldo 
by  side,  each  acting  on  a  set  of  small  punches  and  on  mechanism 
for  feeding  the  paper  forward  a  step  after  each  operation  of  the 
levers.  Tiie  punches  are  arranged  as  shown  in  fig.  17,  and  tho 
adjusted  so_  .  r 


that  tho  left-hand  one 
moves  o,  b,  e  and  punches 
a  row  of  holes  across  the 
paper  (group  1  in  the 
figure),  tho  middle  one 
raovoB  6 only  and  punches 
a  centre  hole  (2  in  the  figure),  while  the  right-hand  one  moves  a,  b, 
d,  t  and  punches  four  hole*  (3  and  4  in  the  figure).  The  whole  of 
this  operation  represents  a  dot  and  a  daah  or  the  letter  "a."  The 
aide  rows  of  holes  only  are  used  for  transmitting  tho  message,  the 
centre  row  being  required  for  feeding  forward  the  paper  in  the 
transmitter.  The  perforation  of  the  paper  when  done  by  hand 
is  usually  performed  by  means  of  small  mallets,  but  at  the  central 
telegraph  office  in  London  the  keys  are  only  used  for  opening 
sir-valvcs,  the  actual  punching  being  done  by  pneumatic  pressure. 
In  this  way  several  thicknesso*  of  paper  can  bo  perforated  at  the 
same  time,  which  is  a  great  convenience  for  press  work,  since 
copies  of  the  same  message  have  often  to  be  transmitted  to 
several  newspapers  at  the  same  time.  The  mode  of  using  the 
paper  ribbon  for  the  transmission  of  the  message  is  illustrated 
in  fig_.  13.  An  tiUmita  beam  E  is  rocked  up  and  down  rapidly  by 
a  train  of  mechanism  and  moves  the  cranks  A  and  B  by  means  of 
two  metal  pins  p,  p.  A  and  B  are  in  metallic  contact  with  each 
Ohsr  through  the  spring  t,  t,  and  they  cany  two  light  vertical 


battery  B.    The  operation  is  as  follows.    The  paper  ribbon  R  is 


moved  forward  by  its  centre  row  of  holes  at  the  proper  speed  above 
the  upper  ends  of  the  rodB  M,  M, ;  should  there  be  no  Dole  in  tho 
ribbon  it  pushes  the  crank  A  or  11  out  of  contact  with  tho  pins  p,  p 
and  prevents  a  current  passing  to  tho  line.  Should,  however,  a 
row  of  holes,  like  group  1  above,  be  perforated,  the  rod  M,  will  first 
he  allowed  to  pass  through  the  paper  and  copper  will  be  put  to  tho 
line  ;  at  the  next  half  stroke  of  the  beam,  M  will  pass  through,  and 
as  the  disk  D  reverses  the  battery  zinc  will  be  put  to  the  line. 
Thus  for  a  dot  first  a  positive  and  then  a  negative  current  arc  sent 
to  the  line,  the  effect  of  the  potitive  current  continuing  during  tho 
time  required  for  the  paper  to  travel  tho  space  between  two  hole*. 
Again,  suppose  groups  3  and  4  to  be  punched.  The  first  port  will 
be,  as  before,  copper  to  the  line  ;  at  the  next  half  stroke  of  the  beac 
M  will  not  pas*  through,  as  there  is  no  hole  in  the  piper ;  but 
at  the  third  naif  stroke  it  passes  through  and  zinc  is  put  to  tho 
line.  Thus  for  a  dash'the  interval  between  tho  positive  and  the 
negative  current  is  equal  to  the  time  the  paper  takes  to  travel  over 
twice  the  space  between  two  successive  holes.  Hence  for  sending 
both  a  dot  and  a  dash  reverse  currents  of  short  duration  are  sent 
through  the  line,  but  the  interval  between  the  reversal  is  three 
time*  as  great  for  the  dash  as  for  the  dot.  In  the  receiving  instru- 
ment the  electromagnet  is  so  constructed  that  ths  armature,  if 


pulled  into  any  position  by  either  current,  remains  in  that  position, 
whether  tho  current  continues  to  flow  or  not,  until  a  reverse  current 


is  made  to  act  on  the  magnet.  For  the  dot  the  armature  is  de- 
flected bv  the  first  current,  the  ink-wheel  being  brought  into  con- 
tact witn  the  paper  and  after  a  short  interval  pulled  back  by  the 
reverse  current.  In  the  case  of  the  dash  the  ink-wheel  is  brought 
into  contact  with  tho  paper  by  tho  first  current  as  before  and  is 
pulled  back  by  the  reverse  current  after  three  times  the  interval. 
The  armature  acta  on  an  inking  disk  on  the  principle  described 
above,  save  only  that  the  disk  is  supplied  with  ink  from  a  groove 
in  a  second  wheel,  on  which  it  rolls :  the  grooved  wheel  is  kept 
turning  with  one  edge  in  contact  with  ink  in  an  ink-well.  By  this 
method  of  transmission  the  battery  is  always  to  the  line  for  the 
same  interval  of  time,  and  alternately  with  opposite  poles,  so  that 
tho  effect  of  electrostatic  induction  is  reduced  to  a  minimum. 
Through  the  Instrumentality  of  this  method  as  many  as  400  words 
per  minute  have  lately  been  transmitted  by  Mr  Preece  between 
London  and  Newcastle,  a  distance  of  278  miles. 

The  first  considerable  improvement  on  the  House  tvpe-pnnto 
referred  to  above,  was  made  by  D.  E.  Hughes  of  Kentucky  in  1855.  typa- 
In  the  Hnghca  instrument  (see  fig.  19)  two  trains  of  clockwork  printing 
mechanism,  one  at  each  end  of  the  line,  are  kept  moving  synchron- 
ously bv  powerful  spring  governors.    Each  instrument  is  provided 
with  a  key -board,  resembling. that  of  a  small  piano,  the  key  levers 
of  which  communicate  with  a  circular  row,  R,  of  vertical  pins.  K 
horizontal  arm  A  fixed  to  a  vertical  shaft  in  gear  with  the  mechan- 
ism sweeps  over  these  pins  at  the  rate  of  from  one  to  two  turns  per 
recoil d.    When  a  key  is  depressed,  slightly  raising  one  of  the  pins, 
the  battery  is  put  to  the  line  for  a  short  time  at  that  part  of  tho 
revolution  by  means  of  a  sledge  S  carried  by  the  horixontal  arm. 
The  current  thus  sent  to  the  line  may  be  made  either  to  act  directly 


on  the  printing  instrument  or  to  close  a  local  circuit  by  means  of  a 
relay.  For  simplicity  we  will  suppose  direct  action.  The  current 
then  passes  through  the  coils  of  a  powerful  electromagnet  M,  which 
relieve*  the  printing  mechanism.  The  electromagnet  consists  of 
two  coils  each  containing  a  soft  irth  core  of  the  same  length  as  the 
coil.  These  cores  rest  on  the  ends  of  the  two  arms  of  a  powerful 
horse-shoe  permanent  magnet,  and  thus  becomo  strongly  polarized 
by  induction.  A  soft  iron  erraiture  is  placed  across  the  Ire*  ends 
of  the  soft  iron  cores  and  is  pulled  by  a  strong  spring,  the  tension 
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of  which  is  odjiUe  d  «t  as  to  be  nearly  eqnsl  to  the  magnetic  attrac- 
tion. The  current  i«  sent  in  the  proper  direction  to  diminish  the 
power  of  the  magnet  end  allow  the  tpring  to  preponderate.  A  very 
powerful  action  is  thus  obtained  by  means  or  a  very  email  current, 
the  eclusl  work  being  done  by  motive-power  in  the  instrument 
itself.  After  the  letter  is  printed  the  mechanism  short-circuits  the 
magnet  end  replaces  tho  armature  automatically.  The  printing 
action  '»  *s  follows.    The  type-wheel  W  is  carried  round  cor.tir.u- 


Km.  19.— Hii^hcs'*  Iryo-prluUng  Instrument,  out  Until 

onsly  by  the  clockwork,  to  which  it  is  attached  through  a  friction 
sleeve  which  allows  it  to  be  stopped,  and  pushed  backward  or  for- 
ward without  stopping  the  mechanism.  Another  abaft  carrying 
three  cams  is  arranged  so>a  to  be  locked  into  gear  with  the  wheel- 
work  when  the  armaturo  leaves  the  poles  of  t lie  magnet.  Tho  came 
then  come  into  action  in  rotation  ;  the  first  moves  the  adjustment 
lever,  shown  to  the  left  of  W  in  the  figure,  which  pushes  a  wedge, 
ahaped  piece  into  the  teeth  of  the  type -wheel  and  adjusts  it  exactly 
to  the  proper  position  for  printing;  tho  second  cam  presses  the  paper 
against  the  type  ;  tho  third  moves  forward  the  paper  ;  a  fourth  cam 
replaces  the  armature  of  the  magnet  and  relieves  the  ram  shaft, 
leaving  the  instrument  ready  to  reueire  another  letter.  The  whole 
of  this  operation  occupies  only  a  small  fraction  of  a  second.  By 
means  of  the  adjuslmrut  lever  or  "corrector  "  I  every  error  in  syn- 
chronism decidedly  less  than  half  the  space  from  letter  to  letter  is 
perfectly  corrected  each  time  an  impression  is  made.  Thus,  during 
the  time  the  receiving  instrument  at  one  station  is  in  use,  its  type- 
wheel  is  kept  in  perfect  agreement  with  the  sending  wheel  at  the 
other  station  ;  and,  if  the  electric  action  keeps  time,  a  wroug  letter 
cannot  be  printed  unless  the  rato  of  tho  clockwork  is  at  fault  by 
some  such  amount  as  one  or  two  per  cent  If  the  tiro  wheels  are 
allowed  to  run  a  long  time  without  the  electric  maintenance  of 
agreement,  they  will  bo  found  more  or  less  at  variance,  as  tbo 
pieces  of  clockwork,  however  good,  cannot  be  perfect.  All  that  is 
necessary  to  bring  them  into  agreement  again  is  to  striko  several 
times  the  key  corresponding  to  a  prearranged  adjustment  signal — 
that  corresponding  to  the  dot  type,  for  instance.  The  receiver  knows 
(according  to  the  regulated  system  of  working)  that  it  is  adjustment, 
not  message,  that  is  being  sent ;  and  he  turns  his  type-wbeel  by 
hand  till  it  prints  dots.  He  then  signals  back  "  O.K."  ("Aft 
correct  I  ")  and  is  ready  to  receive  tho  message.  If  by  any  accident 
his  type-wheel  gets  on  a  wrong  letter  in  the  course  of  a  message, 
he  disturbs  the  sender  (who  all  the  time  sees  tho  effect  of  his  sending 
printed  before  his  own  eyes)  by  sending  back  a  few  currents  on 
dim  ;  he  receives  dots  by  way  of  acknowledgment,  and  resets  his 
type-wheel  to  print  correctly.  This  system  of  telegraphic  printing 
has  a  great  advantage  over  tho  step-by-step  system  in  using  con- 
tinuous instead  of  intermittent  currents,  and  SO  avoiding  the  neces- 
sity for  the  rapidly  acting  electrio  escapement,  which,  however  skil- 
fully planned  and  executed,  is  always  liable  to  failure  when  worked 
too  rapidly.  In  Hughes's  instrument  almost  perfect  accuracy  and 
certainty  nave  been  attained  ;  and  in  actual  practice  it  baa  proved 
to  be  decidedly  superior  to  all  previous  type-printing  telegraphs, 
not  only  in  speed  and  accuracy,  but  in  less  liability  to  mechanical 
derangemont  from  wear  and  tear  and  from  accident.  It  involves 
many  novel  features :  the  receiving  electromagnet  is  of  peculiar 
construction  and  remarkable  efficiency  ;  the  transmitting  apparatus 
bis  a  contrivance  to  prevent  unintentional  repetitions  of  a  letter 
through  the  operator  holding  his  finger  too  long  on  a  key  ;  the 
type-wheel  has  a  l«ck  for  each  station,  to  be  opened  by  its  own  key, 
one  of  the  letter  keys  of  any  of  the  instruments  in  the  circuit.  This 
instrument  was  for  tome  years  extensively  used  in  the  United  States, 
v.  .fil  superceded  by  G.  M.  Phelps's  modification  or  it,  known  as  tLu 
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"American  combination  printing  telegraph,"  because  it  embodied 
part  of  Hughes's  and  part  of  Houses  instruments.  With  this 
modified  form  somewhat  greater  speed  was  obtained,  but  it  Mm 
found  difficult  to  drive,  requiring  the  nse  of  steam  or  some  such 
motive-power.  In  a  subsequent  modification  introduced  in  1875 
an  electromotor  is  applied  to  drive  the  printing  mechanism.  Thi* 
allows  a  shorter  train  and  stronger  wheelwork  to  bo  used,  secure* 
more  certain  action,  and  involves  less  risk  of  derangeiuciir. 

Hughes's  form  was  taken  up  by  tin; 
French  Government  in  1860,  and  is  ttii! 
very  largely  in  use  in  France. 

Stock  and  private  line  telegraph-  ock 
constitute  an  important  class  of  instui- 1  )e- 
ments,  of  which  Lawn's  "gold  indt- gi  .phsi 
cator,"  introduced  iu  1808,  may  be  taken 
as  the  forerunner.  A  brief  ilcicrititfou 
of  Calahan's  stock  telegraph,  iutrodu<vd 
iu  1867,  will  give  a  general  idea  of  tho 
action  of  this  class  of  instruments.  Tho 
printing  mechanism  consists  of  two  tj  ]  •  - 
a  heels,  on  the  edge  of  one  of  which  Ira 
•-ha  letters  of  the  alphabet  and  on  tb« 
i  'Ige  of  the  other  tho  numerals  from  I 
to  0  and  fractions  by  eighths  up  to  unity. 
The  type-wheels  aro  placed  side  by  side, 
but  can  be  tumed  independently  of  eai.li 
other.  Beneath  them  a  platen  is  earned 
on  one  eud  of  a  lover,  whose  other  end 
i9  attached  to  the  armature  of  au  elect  10- 
magneL  Between  the  platen  and  tho 
wheels  a  ribbon  of  paper  broad  enough 
to  cover  the  edges  of  both  wheels  is 
I  ■  sivd.  The  instrumcul  is  worked  by 
three  lines  of  wire,  one  for  driving  each 
type-wheel  and  one  for  printing  and  feeding  the  paper  forward. 
The  movement  of  the  type-wheel  is  accomplished  by  an  escapement 
acted  ou  by  closing  ana  opening  the  circuit  of  an  electromagnet. 
For  the  convenience  of  tho  sender  the  transmitting  instrument  is 
made  in  the  form  of  two  dials,  each  resembling  the  dial  of  air 
ADC  instrument,  round  the  edgo  of  one  of  which  letters  aio 
priritcd.aud  round  the  other  thenumerals  and  fractions.  Ilftflltnltm 
la  provided  for  opening  and  closing  the  circuit,  so  that  by  turning 
a  handle  (fixed  to  an  axis  passing  through  the  centre  of  tho  diil) 
until  an  index  attached  to  it  points  to  the  letter  which  is  to  bo 
printed,  the  type-wheel  of  the  receiving  instrument  is  in  the  proper 
position  to  print  that  letter,  and  this  is  accomplished  by  ci«picssinjj 
a  key  and  closing  the  third  circuit  The  printing  magittt  tbca 
raises  the  platen  and  presses  the  paper  against  the  type.  Suppose 
direct  Uhited  States  telegraph  stock  is  to  be  reported*  end  the  pneo 
is  0|.  Tbo  operator  turns  tho  index  on  the  letter  dial  to  D  ami 
presses  the  printing  key  ;  ho  next  turns  the  index  to  period  and 
again,  presses  the  printing  key  ;  be  then  turns  in  succession  to  V, 
to  period,  to  S,  to  period,  and  prints  these  ;  then  he  turns  tbo 
index  on  tho  figure  dial  to  9  and  plants  it,  lastly  to  j  and  to  period, 
and  prints  them.  The  quotation  then  reads  on  the  paper  ribbon 
D.  V.  S.  9|. 

Various  modifications  of  this  instrument  havo  since  been  intro- 
duced. In  ono  form,  tho  "universal  stock  printer,"  two  lines  of 
wire  are  required,  and  both  type-wheels  are  driven  by  one  win-, 
the  printing  magnet  being  made  to  change  tho  action  from  ono 
wheel  to  tho  other  when  the  wheels  are  brought  into  a  particular 
position.  In  another,  "  Phelps's  stock  printer,"  only  one  line  of 
wire  is  required,  a  polarized  armature  being  used  for  moving  tbo 
type-wheels  and  an  ordinary  neutral  armature  for  the  printing. 
The  rapid  reversals  which  work  the  polarized  armature  do  not  bat 
long  enough  to  move  the  printing  lever,  but  when  a  pause  is  undo 
the  printing  mechanism  is  relieved  and  a  letter  printed.  This 
instrument  is  similar  in  principle  to  the  House  apparatus  and  is 
capable  of  working  at  a  considerable  speed.' 

Cowper's  writing  telegraph  is  designed  to  record  the  message  in  ''  'i 
written  characters;  its  arrangement  is  as  follows: — Two  lines  of  mil  ag 
wire  are  connected,  one  with  each  of  two  small  resistance  slides,  lab- 
which  arc  placed  in  such  a  way  that  the  sliders  movo  in  the  same  £rsph. 
plane  but  in  directions  at  right  ancles  to  each  other.    A  pea  placed 
at  the  point  of  intersection  of  the  lines  of  motion  of  the  two  sliders 
is  connected  with  them  in  such  a  way  that,  when  it  is  moved,  as  in 
the  act  of  writing,  each  slider  takes  up  that  component  of  tho 
motion  which  is  in  the  direction  in  which  it  is  free  to  move.  Tho 
sliders  thus  vary  the  resistance  in  the  line  circuit*  by  an  amount 
proportional  to  the  motion  of  the  pen,  and  when  a  battery  is  kept 
joined  in  the  circuit  tho  current  varies  in  the  ssmo  way.  Tho 
current  is  passed  through  the  coils  of  two  electromagnets  at  the 
receiving  end,  each  capable  of  gh  ing  motion  to  a  pencil  in  one  line, 
at  right  angles  to  the  direction  of  motion  of  the  other.    When  tho 
p<-n  at  the  tending  end  is  moved  as  in  the  act  of  writing  a  mesaago 

■  V't  tin  in  Mi'l  ether  type-print!",:  nutrumentj,  tee  Preseott's  tltetrieity 
and  tU  tlntrtc  i'.frurujA. 
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the  pencil  at  the  receiving  and  morel  in  a  corresponding  manner 
on  account  of  the  variation*  of  the  currant,  and  in  this  way  it 
write*  the  message  on  a  »lip  of  paper  moving  beneath  its  point. 

iftthods  of  Working  TcUgraph  Circuit*. — (1)  The  amusement 
on  the  open  circuit  system  for  single-current  working  U  thown  in  fig. 
20,  in  which  L,  repreoento  the  line,  G  a  almple  form  of  gal  vanoscope, 
lined  (imply  to  enow 
that  the  current*  are 
going  to  lino  when 
the  message  is  being 
transmitted,  K  the 
transmitting  key,  B 
the  battery,  I  the  re- 
coiving  instrument, 
and  E  the  earth- 
plate.  Too  complete 
circuit  is  from  the 
plate  E  through  the  instrument  I,  the  key  K,  and  the  galvano- 
scope  0  to  the  line  Lj,  then  through  the  corresponding  instrn- 
menu  to  the  earth-plate  S  at  the  other  end,  ana  back  through 
the  earth  to  the  plate  E.  Tho  earth  is  always,  except  for  tome 
special  reason,  used  as  a  return,  because  it  offers  little  resist- 
ance and  saves  the  expense  and  tho  risk  of  failure  of  the  return 
wire.  The  earth-plate  E  ought  to  be  buried  in  moist  earth  or  in 
water.  In  town*  the  water  and  gas  pipe  systems  form  excellent 
earth- plate*.  It  will  be  obsorrod  that  the  circuit  is  not  in  this 
case  actually  open  ;  the  meaning  of  the  expression  "open  circuit" 
is  "no  battery  to  line."  Under  normal  circumstance*  the  instru- 
ments at  both  ends  are  ready  to  receive,  both  ends  of  the  line  being 
to  earth  through  tho  receiving  instruments.  A  signal  is  sent  by 
depressing  the  key  K,  and  so  changing  the  contact  from  a  to  b, 
and  thus  putting  tho  battery  to  line.  On  circuits  where  the  traffi  e 
is  small  it  is  usual  to  make  one  wire  serve  several  stations.  The 
connexions  at  an  intermediate  or  wayside  station  arc  shown  at  W. 
S  is  a  switch,  consisting  of  three  blocks  of  brass  fixed  to  an  insulat- 
ing base.  W  may  be  made  the  terminal  station  of  L,  by  inserting 
plug  3,  and  of  L,  by  inserting  plug  2,  or  the  instruments  may  be 
cut  out  of  circuit  by  inserting  plug  1.  In  ordinary  circumstances 
the  messages  from  all  stations  are  sent  through  the  whole  line,  and 
thus  the  operator  at  any  station  may  transmit^  if  the  line  is  free, 
by  manipulating  his  key.  The  greatest  inconvenience  of  this  system 
arinca  from  the  varying  strength  and  resistance  of  the  batteries 
used  at  the  different  station*.  As,  however,  delicate,  recording 
instruments  are  seldom  required  on  each  circuit*  little  difficulty  is 
experienced. 

■  I)  The  connexions  for  positive  and  negative  current  or  single- 
.  r>eL die  working  on  open  circuit  are  shown  in  fig.  21,  in  which  all  the 
letters  havo 
the  samo 
meanings  as 
before  .  But 
N  is  a  single 
needle  instru- 
ment, and  K 
is  a  reversing 
key.  The 
levers  1  and  2  pj~| 
press  against  L— - ' 
the  stop*  a  when  the  line  i*  free  ;  hence  the  line  it  to  earth  at  both 
ends.  Bat,  if  lever  1  is  depressed,  one  pole  of  the  battery  is  put 
to  line ;  if  2  is  depressed,  the  other  pole  is  put  to  tho  line.  In 
this  way  the  needle*  of  tho  receiving  instrument  may  be  made  to 
turn  to  either  left  or  right ;  and,  if  w*  call  a  motion  to  the  left  a 
dot  and  a  motion  to  the  right  a  dash,  the  Morse  alphabet  ma)  be 
read  from  these  motions.  The  connexions  for  wayside  stations  are 
illustrated  at  W,  and  will  be  readily  understood  from  the  descrip- 
tion given  under  single-current  working  above. 

(3)  When  the  line  consists'  in  wholo  or  in  part  of  underground 
or  submarine  cable  the  capacity  causes  a  very  considerable  diminu- 
tion in  the  speed  of  working.  This  is  to  some  extent  got  over  by 
putting  the 
earth  con- 
nexion m 

P. 


the  middle 
of  the  bat- 
tery and  us- 
ing double 
the  number 
of  cells,  as 
shown  in 
fig.  22.  Tho 
•top  oof  the 
key  K  Ufa} 
connected 

through  a  switch  S  with  one  pole  of  tho  battery  B,  and  the  »top  6 
in  tho  usual  way  with  tho  other  pole.  Suppose  the  arm  «  of  tho 
i  witch  S  to  be  in  contact  with  2;  then  when  the  key  is  msni- 


operates  precisely  as  in  open  cir- 


culated it  sends  alternately  positive  and  negative  currents  into  the 
line.  If  the  positive  is  called  the  signalling  current,  the  line  will 
be  charged  positively  each  time  a  signal  is  aent ;  but  as  soon  a*  the 
signal  is  completed  a  negative  charge  is  communicated,  to  the  line, 
thus  hastening  the  discharge  and  the  return  of  the  relay  lever  to  its 
insulated  stop.  Thin  method  of  working  hss  been  already  referred 
to  in  connexion  with  Whcatstonv 's  automatic  tystom. 

The  connexions  for  single-current  working  on  this  ay  stem  are  Closed 
illustrated  in  fig.  23.  It  differs  from  the  open  circuit  in  only  rcquir-  circuit 
ing  one  battery  (although,  as 
in  the  figure,  half  of  it  is  often 
placed  at  each  end),  in  having 
the  receiving  instrument  be- 
tween the  line  and  the  key, 
and  in  having  the  battery  con  £ 
tinuously  to  the  line.  The 
battery  is  kept  to  the  line  by 
the  bar  «,  which  short-circuits 
the  keys.  When  signals  are  to 
be  sent  from  either  station  the 
operator  turns  the  bar  e  out  of 
contact  with  the  stop  b,  and  the 

ouit  sending.  This  system  is  more  expensive  than  the  open  circuit 
system,  as  the  battery  is  always  at  work ;  but  it  offer*  some  ad- 
vantages on  circuits  where  there  are  a  number  of  intermediate 
stations,  as  the  circuit  is  under  a  constant  electromotive  forco  and 
has  the  same  resistance  no  matter  which  station  is  sending  or 
receiving.  The  arrangement  at  a  wayside  station  is  shown  at  W. 
When  the  circuit  is  long  and  contain*  a  large  number  of  stations, 
the  sending  battery  is  sometime*  divided  among  them  in  order  to 

S've  greater  uniformity  of  current  along  the  line.  When  only  one 
ittery  is  used  the  current  at  the  distant  end  may  be  considerably 
affected  by  the  leakage  to  earth  along  the  line. 

In  working  long  circuits  with  ordinary  instruments  inconven-  Belay 
iently  high  battery  power  ia  required  in  order  to  send  sufficient  working 
current  to  produce  the  signals.  In  such  case*  it  is  usual  to  employ 
a  local  battery  to  produce  the  signals  and  to  close  the  local  battery 
circuit  by  means  of  a  delicate  circuit-closing  apparatus  called  a 
rtlay,  which  is  a  very  delicate  electromagnetic  key  having  its  lever 
attached  to  the  armature  of  tho  magnet.  The  arrangement  at  a 
station  worked  by  relay  ia  shown  in  ng.  21,  whore  L  is  the  line  of 
wire,  joined  through 
the  key  K  to  one  end  -i- 
of  the  coil  of  the  relay 
magnet  R,  the  other  end 
of  which  is  pot  to  earth. 
When  a  current  passu 
through  B  the  armature 
A  is  attracted  and  the 
local  circuit  is  closed 
through  the  armature 
at  b.  The  local  battery 
B,  then  send*  a  current 

through  the  instrument  r— L-i 
I  and  records  the  signal.  Ftg.  24.  I  1  I 

In  the  form  of  relay  indicated  in  the  figure  the  armature  is  held 
against  the  stop  a  by  a  spring  S.    In  some  cases— as,  for  example, 
in  Siemens'*  polarized  relay,  ahown  in  fig.  25— the  armature  a  is 
put  in  contact  through  tho  pivot  h 
with  orfe  pole  N  of  a  permanent  magnet 
m,  tho  other  pole  *  of  which  is  fixed  to 
the  yolk  v  of  a  horse-shoe  electromag- 
net at.  The  armature  is  placed  between 
the  poles  of  tho  electromagnet,  a  little 
nearer  one  pole  than  the  other,  so  that 
the  magnetic  attraction  holds  the  con-  ( 
tact  lever  against  the  insulated  stop 
without  the  aid  of  a  spring.  This  form 
of  relay  only  answers  to  currents  in  one 
direction,  but  it  is  capable  of  giving 
great  sensibility,  and  for  some  pur- 
poses— for  instance,  in  some  methods 
of  quadruple!  working— its  directional 
character  is  an  advantage. 

Translation. — In  a  precisely  similar  i 
to  re-transmit  automatically  the  message  over  another  line,  or,  what  1 
is  the  samo  thing,  over  a  continuation  of  the  same  line  when  the 
whole  length  is  too  great  for  direct  working.  It  is  not  usual  ia 
practice  to  employ  the  delicate  receiving  relay  for  re-transmitting 
the  message,  but  it  is  made  to  work  a  coarser  instrument,  which 
takes  the  place  of  the  sounder,  or,  it  may  be,  the  sounder  itself, 
in  the  local  circuit.  It  is  clear  that  one  receiving  relay  may  be' 
used  to  work  a  number  of  re-transmitting  keys  in  the  same  local 
circuit,  and  hence  to  distribute  a  message  simultaneously  over  a 
number  of  branch  line*  from  a  central  station. 

Duple*,  Quadruple!,  and  JfultipU  TtUgraphy.  —Duplex  tele-  DupkX. 
graphy  consists  in  the  simultaneous  transmission  of  two  messages,*  " 
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one  io  each  direction,  ov«r  the  samo  wire.  The  eolation  of  this 
problem  was  attempted  by  Gtntl  of  Vienna  in  18S8  and  in  the 
following  year  by  Friecben  and  by  Siemens  and  Halake.  Within  a 
few  yeara  aeTeraf  methods  had  been  proposed  by  different  inventors, 
bnt  none  were  at  first  very  successful,  not  from  any  fault  io  the 
principle,  bat  because  the  effect  of  eloctrostatic  capacity  of  the  line 
was  left  ont  of  account  in  the  early  arrangements.  The  first  to 
introduce  a  really  good  practical  system  of  duplex  telegraphy,  in 
which  this  difficulty  was  sufficiently  overcome  for  land  lino  purposes, 
wm  J.  B.  Stearns  of  Boston  ( Mass. )  In  order  that  the  line  between 
two  stations  8,  and  8,  may  be  worked  on  the  duplex  system  it  is 
taaential  that  the  receiving  instrument  at  c\  shall  not  be  acted  on 
by  the  currents  sent  into  the  line  at  %  and  similarly  that  the 
currents  sent  into  tho  line  at  8,  shall  not  act  on  the  receiving 
instrument  at  8,  while  at  the  same  time  these  currents  moat  act 
on  the  instrument  at  8.  and  8,  respectively.  The  two  methods 
most  commonly  e-  oyed  aro  the  following. 
Differan-    0)  In  fig.  28  B  is  the  sending  battery,  B.  a  resistance  equal  to 


Uinrrsn-       lJ/  m  ug.  *v  u  *•  uiv  huuiujj  wikij,  Ltt  a  iv-fiauiH 

Ual  that  of  the  battery,  B  I  tot  of  resistance  coils,  and  C  a 
method.  8upposo  the  key  at         /fcXi  %  a.  t 

'  station  8j  to  be  de» 
pressed ;  then  a  cur- 
rent flows  into  the 
line  through  cir- 
cuit 1,  and  to  earth 
through  circuit  2. 
Now,  if  both  these 
currents  pa**,  as  in- 
dicated in  the  fig- 
are,  round  tho  elec- 
tromagnet of  the 
receiving  instru- 
ment, but  in  opposite  directions,  and  if  their  strengths  are  pro- 
perly adjusted,  no  effect  will  bo  produced  oil  that  instrument  At 
station  8^  however,  the  current  flows  to  earth,  partly  through  cir- 
cuit 1  and  partly  through  circuit  2,  but  in  the  same  direction  round 
the  coils  of  the  receiving  instrument  Hence,  if  the  current  is 
fctrong  enough,  the  receiving  instrument  at  3,  will  be  set  in  action. 
Similarly  the  depression  ofthe  key  at  8,  can  be  made  to  produce  a 
»:gnol  at  S,  and  yet  have  no  effect  on  the  instruraenf  at  8,.  The 
accessary  and  sufficient  condition  is  that  the  currents  is  circuits 
1  and  2  at  the  sending  station  shall  at  all  times  boar  a  certain 
fUed  ratio  to  each  other,  depending  on  the  coils  of  the  receiving 
instrument  at  that  station.  If  for  simplicity  we  suppose  the  resist- 
ance of  the  line  to  be  constant  and  not  to  be  affected  by  the  trans- 
mitting apparatus,  and  to  be  of  zero  electrostatic  'capacity,  the 
fixed  ri>tio  tazj  bo  obtained  by  adjusting  R  in  the  auxiliary  circuit 
2.  In  actual  practice  the  line  has  capacity,  and  this  is  com- 
pensated for  by  supplying  to  R  from  the  condenser  C  capacity 
equivalent  to  that  of  the  line.  0  should  be  of  such  a  form  that 
the  capacity  in  the  circuit  can  bo  varied,  and  it  must  have  the 
same  inductive  retardation  as  tho  line ;  that  is  to  say,  the  capa- 
city must  be  distributed  along  the  resistance  R  in  a  manner  equi- 
valent to  that  in  which  the  capacity  of  the  line  is  distributed 
•long  its  resistance.  A  rough  approximation  to  this  adjustment 
will  answer  the  purpose  for  ordinary  land  line  working,  but  for 
submarine  cable  work  a  very  accurate  adjustment  is  necessary.  In 
order  that  the  manipulation  of  the  key  may  not  affect  the  resist- 
ance of  the  line,  the  resistance  between  the  point  D  and  E  should 
be  as  nearly  as  possible  the  same  for  all  positions  of  the  key. 
This  implies  that  the  keys  shall  not  at  anv  time  break  circuit  nor 
nuke  contact  on  both  tho  front  and  the  back  stops  for  more  than 
sin  instant,  for  an  instantaneous  break  of  the  circuit  would  affect 
the  signals  being  received  from  the  other  station.  The  principle 
cf  the  "continuity  preserving  key,"  used  for  duplex  working,  will 
be  understood  from  the  figure.  So  long  as  the  key  is  not  depressed 
tlie  line  is  kept  to  earth  through  the  resistance  B, ;  wheu  the  key 
)»  pushed  down  it  suddenly  ebangos  to  tho  battery  B,  being  at  tho 
transition  in  contact  with  both  B  and  B,  This  produces  very 
little  disturbance,  because  the  key  is  moving  quickly  at  that  part 
of  its  stroke,  and  tho  resistance  of  the  line  and  receiving  instru- 
ment is  generally  much  higher  than  that  of  B,.  This  is  colled 
the  "differential  method."  The  principle  was  first  enunciated  by 
Frischen  ;  but  its  present  condition  is  the  result  of  the  labours  of 


a  large  number  of  experimenters,  among  whom  may  be  mentioned 
Siemens  and  Halsko,  Stark,  Edlund,  Gintl,  JCystrbm,  Preece,  Nedden, 
Farmer,  Maron,  Winter,  Stearns,  aud  Muirhead. 

(2)  The  second  nisthod  to  which  wo  may  here  refer  is  Known  as 
the  "bridge  method  °*  from  the  similarity  of  the  arrangement  (see 
fig.  27)  to  that  of  the  Whcatstone  bridge.  Instead  of  sending  the 
currents  in  the  two  branchos  of  tho  divided  circuit  DP  ana  DQ 
through  the  two  coils  of  a  differentially  wound  relay  or  receiving 
instrument,  as  in  Friechen's  method,  two  resistances  a  and  b  are 
iuwrrfil  and  the  iu--trumtnte  are  joined  between  P  and  Q.  It  is 
cWr  that  if  the  difference  of  potenti.il  between  P  and  Q  is  unaffected 
by  dosing  the  sending  key  K  no  change  of  current  will  tako  place 
in  the  jutrumeut  circuit.    The  relative  partial  -A  I  .lUQb  >wt 


affected  by  the  manipulation  of  K  if  the  resistance  a  is  to  that  of  6 
as  the  resistance  of  L  is  to  that  of  R  ;  hence  that  is  the  arronge- 
The  same  remarks  with  regard  to  retardation  and 


Flfi.  27. 


capacity  that  wee  made  when  describing  the  differential  method 
apply  here  also  One  very  great  advantage  in  this  method  is  that 
the  instrument  used  between  P  and  Q  may  be  of  any  ordinary  form. 

Moat  important  cables,  such  as  those  of  the  Eastern  Telegraph 
Company  and  the  various  Atlantic  cables,  are  worked  duplex  on 
Muirhead 's  plan.  What  may  be  called  a  mechanical  method  of 
duplexing  a  cable  was  described  by  Sir  W.  Thomson  in  a  patent 


out  by  him  in  1868.  In  this,  as  in  the  ordinary  methods,  a 
differentially  wound  receiving  instrument  was  used,  one  coil  being 
connected  with  the  cable  and  the  other  with  the  earth ;  bnt  it 
differed  from  other  methods  in  requiring  no  "artificial  "  or  model 
cable  The  compensation  was  to  be  obtained  by  working  the  slides 
of  a  resistance  slido  included  in  the  circuit  of  the  compensating 
coil,  either  by  the  sending  key  or  by  clockwork  relieved  by  the  key, 
so  as  to  vary  the  resistance  in  that  circuit  according  to  any  law 
which  might  be  required  to  prevent  the  receiving  instrument  being 
affected  by  the  outgoing  current  Four  years  later  Yarley  patented 
his  model  cable,  which  was  the  first  near  approach  to  a  successful 
solution  of  the  duplex  problem  ou  the  principle  now  adopted.  It 
was  not,  howovor,  a  sufficiently  perfect  representation  of  a  laid 
cable  to  serve  for  duplexing  cables  of  more  than  a  few  hundred 
miles  in  lenerth  I 


By  an  interesting  modification  of  the  bridge 
been  applied  with  excellent  results  by  Dr  Muirhead  to  sub 
work,  condensers  are  substituted  for  a  and  b,  ots  being  also  placed 
in  the  circuit  between  P  and  Q.  In  this  case  no  currout  flows  from 
the  battery  through  the  line  or  instruments,  the  whole  action  being 
inductive.  As  we  have  already  stated,  the  distribution  of  the 
capacity  along  the  resistance  R  must  in  submarine  cable  work  ho 
made  to  correspond  very  accurately  with  tho  distribution  of  the 
capacity  along  the  resistance  of  the  cable.  This  is  accomplished 
by  Dr  Muirhead  in  tho  following  manner.  One  aide  of  a  sheet  of 
paraffined  paper  is  covered  with  a  sheet  of  conducting  substance, 
say  tinfoil,  and  over  the  other  aide  narrow  strips  of  the  same  sub- 
stance are  arranged  gridironwise  to  form  a  continuous  circuit  along 
tho  strip.  The  breadth  and  thickness  of  the  strip  and  the  thick- 
ness of  the  paraffined  paper  ore  adjusted  so  that  the  relative  rtrist- 
ance  and  capacity  of  this  arrangement  are  the  same  as  those  of  trie 
cable  with  which"  it  is  intended  to  be  used.  A  large  number  of 
such  sheots  are  prepared  and  placed  together,  one  over  the  othe', 
tho  end  of  the  strip  of  tho  first  sheet  being  connected  with  tlia 
beginning  of  the  strip  of  the  second,  and  so  on  to  the  lost  sheet, 
the  whole  representing  the  conductor  of  the  cable.  In  the  same 
way  all  the  conducting  sheets  on  the  other  aide  of  the  paper  are 
connected  together  and  form  the  earth-plate  of  this  artificial  cable, 
thus  representing  the  eoa.  The  leakage  through  the  insulator  of 
the  cable  is  compensated  for  by  connecting  high  resistances  be. 
tween  different  points  of  the  strip  conductor  and  the  earth  coating. 
Faults  or  any  other  irregularity  in  the  cablo  may  bo  represented  by 
putting  resistances  of  the  proper  kind  into  the  artificial  line.  This 
system  of  duplexing  cables  has  proved  remarkably  successful. 

Quadrupiox  telegraphy  consists  in  the  simultaneous  transmission  Qaattru- 
of  two  messages  from  each  end  of  tho  line.  Tho  only  now  problem  pkx. 
introduced  is  the  simultaneous  transmission  of  two  messages  in  tho 
same  direction;  this  is  sometimes  called  "diplex  transmission." 
The  solution  of  this  problem  was  attempted  by  Dr  J.  B.  Stork  of 
Vienna  in  1855,  and  during  the  next  ten  years  it  was  worked  at  by 
Boeecha,  Kramer,  Maron,  Scbaak,  8chredcr,  Wortrnann,  and  others. 
The  first  to  attain  success  was  Edison,  and  his  method  with  soma 
modifications  is  still  used.  One  of  the  latest  arrangements  is  shown 
in  fig.  28,  a  brief  description  of  which  will  indicate  the  general 
principle  involved.  Kj  and  K,  are  two  transmitting  keys  the 
nature  of  which  will  be  understood  from  the  illustration  ;  R,  and 
It,  are  two  differentially  wound  polarized  relays,  both  of  which  aro 
supposed  to  respond  to  positive  currents  and  to  be  held  against 
their  back-stops  by  negative  currenta.  When  neithor  key  is  de- 
pressed a  current  which  for  convenience  we  call  -  4,  flows  to  the 
line  ;  this  is  sufficient  to  overcome  the  pull  of  the  spring  T  in  tho 
relay  R,  (the  receiving  instruments  are  supposed  to  be  at  the  other 
end  of  the  line),  and  hence  tho  levers  of  both  relays  are  held  against 
their  back-stops.  When  K,  is  depressed  a  current  - 1  is  sent  to  tho 
line,  i>t  1.  tliM  beinf*  too  weak  to  overcome  the  spring  T,  the  lover 

i*uTJ7'iJUt>,  Vkf.l.         li..  X.  .1,'.,  Vvi  u..  mi*. 
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with  the  auxiliary  lever  I  and  closes  tlio 
of  tho  sounder  8,.  When  only  is  depressed  a  current  +  4 
is  sent  to  tho  line.  This  Acta  on  both  relays,  but  is  powerful  enough 
to  overcome  the  JjMan  ,  ,■ 

pull     of    the  |L    t.  I  LI 

spring  T„  anil  .  1*17$  t.  Jby  i—, 
so  to  more  tho 
lever  /  and 
break  the  cir- 
cuit of  the 
sounder  Sj  be- 
fore it  has  tixno 
to  act  Thus 
K,  acts  on  the 
sounder  S,  but 
not    on  the 

sounder  S,.  When  both  keys  are  depressed  a  current  + 1  is  sent 
into  the  line.  This  is  sufficient  to  movo  the  lever  of  R,  into  con- 
tact with  I  but  not  to  overcome  the  pull  of  T,,  and  hence  tho  circuit 
of  eoundor  3,  is  closed ;  it  is  also  sufficient  to  move  the  lever  of 
R,  and  close  the  circuit  of  When  therefore  both  keys  are  down 
the  sounders  S,  and  S,  at  the  other  end  of  the  lino  are  both  set  in 
action  ;  the  first  responds  to  Ks  and  the  second  to  Kj.  Thus  all 
the  conditions  for  tho  simultaneous  transmission  of  two  me&Mges' 
are  provided  for.  It  is  not  necessary  to  enter  again  into  the  ques- 
tion of  continuity  at  the  different  positions  of  the  keys.  The  figure 
illustrates  how  this  diplex  system  may  be  duplexed,  and  hence  how 

auadruplex  working  can  be  obtained.  It  Is  only  necessary  to  wind 
le  coils  of  the  relay  magnets  differentially,  when,  by  moans  of  a 
precisely  similar  arrangement  to  that  used  for  simple  duplex,  the 
instruments  at  tho  sending  station  are  left  unaffected  by  the  out- 
going currents,  but  ore  affected  by  the  incoming  currents.  The 
method  here  indiaatod  is  on  the  differential  principle ;  but  it  is 
scarcely  necessary  to  say  that  the  bridge  method  is  eaually  appli- 
cable. A  combination  of  the  bridge  and  the  differential  methods 
has  been  used  by  Ptescott  and  Smith,  and  possesses  some  advan- 
tages in  certain  cases.  It  is  impossible  in  tliis  article  to  go  into 
the  great  variety  of  detail  in  arrangoment  and  method  with  which 
it  is  possible  to  obtain  good  results. 

The  several  methods  that  have  been  proposed  for  tho  tronsmiision 
of  a  number  of  messages  in  one  direction  on  the  same  wire  are 
reducible  to  two  classes.  In  one  tho  time  which  a  revolving  con- 
tact slider  takes  to  make  one  revolution  is  divided  into  as  many 
intervals  as  there  are  sets  of  sending  and  receiving  instruments  on 
tli©  line,  and  by  moons  of  it  the  current  is  closed  through  the 
of  apparatus  in  succession.  This  implies  the  syn- 
snt  of  the  rcvolvinfl  slidcra  at  the  two  ends  of  the 
lino.  In  a  sense  this  may  be  said  to  De  simultaneous  tn 
ail  the  messages  are  being  sent  at  tho  same  time,  but  the  _ 
of  any  one  message  is  slower  than  it  would  bo  if  it  alone  was  occupy- 
ing the  whc^le  ling  in  the  ordinary  way.  Tho  method  possesses  some 
advantages  when  the  line  is  capable  of  being  worked  at  s  higher 
speed  than  a  single  opejator  can  attain,  or  when  one  of  the  stations 
can  advantageously  be  used  as  a  distributing  station/  for  in  that 
case  one  set  of  apparatus  may  be  used  lis  on  automatic  distributor. 
Miutipio  telegraphy  on  this  plan  was  proposed  by  Thomson  in 
185?.*  A  very  cotr.pleta  set  of  apparatus  for  the  purpose  was 
shown  by  Meyer  at  the  Vienna  exhibition  of  1873.*  Dclaunay'a 
multiple  telegraph  is  the  most  recent  development  of  tho  system, 
and  has  been  lately  adopted  on  some  circuits  in  Great  Britain.* 

In  the  othf  r  class  there  are  joined  to  the  two  ends  of  tho  line  of 
wire  a  number  of  branch  circuits,  in  each  of  which  a  set  cf  trans- 
mitting and  receiving  apparatus  is  included.  In  tho  circuit,  bet*  een 
the  line  and  each  of  the  sending  keys,  an  electromagnetic  vibrator 
Is  placed  k?  as  to  open  and  close  the  circuit  a  great  number  of  times 
during  each  siguaL  The  vibrators  in  tho  key  circuits'at  one  end 
of  the  line  have  all  different  and,  if  possible,  relatively  incommen- 
surable periods.  The  receivers  at  the  other  end  of  the  line  consist 
of  a  corresponding  set  of  electromagnetic  vibrators,  mounted  on 
resonators  and  having  exactly  the  same  vibrational  periods  as  those 
in  the  key  circuits  at  the  sending  end.  When  any  one  of  the  keys 
is  manipulated  the  currents  sent  into  tho  lino  have  such  a  pulsatory 
character  that  they  only  affect  the  receiver,  which  is  capable  of 
vibrating  freely  in  unison  with  these  pulsations.  When  a  number 
of  keys  are  manipulated  at  tho  same  time  the  receivers  analyse  ths 
resultant  wave,  each  picking  out  its  own  component,  thus  separ- 
ating tho  different  massages.  The  "bannonio  telegraph"  of  Mr 
Elisha  Gray  of  America  is  a  good  example  of  this  class. 

li'orling  of  Submarine  Cables.— ■The  arrangement  of  tho  apparatus 
for  «  orking  some  of  the  most  recent  cables  is  shown  in  fig.  29.  The 
cable  is  supposed  to  be  worked  duplex  ;  hut,  if  8,  Cj,  C,,  and  AC 
ire  removed  and  tho  key  connected  directly  with  Cj,  the  arrango- 
ment for  simplex  working  is  ohtoinod.  Tho  apparatus  consists  of  a 
sending  battery  r>.  a  revving  transmitting  key  K,  a  slide  of  small 
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resistance  8,  three  condensers  C„  C*  C„  an  artificial  cable  AO,  ths 
receiving  instruments  I  and  G,  and  one  or  more  resistances  R  for 
adjusting  the  leakage  current.  The  peculiar  construction  of  AO 
has  been  already  referred  to.  The  conductor  of  the  cablo  is  practi- 
cally insulated,  as  the  condensers  in  the  bridge  have  a  very  high 
resistance ;  honoe  no  appreciable  current  ever  flows  into  or  out  of 

the  line.  Two   c^ju 

receiving  in- 

F.trum.-nts,  a  t#fti  ~~7 

siphon      re-  /X    \  '  I    ^  *V 


nient.  ^  V 

>  the  L— 1 
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corder  and  a 
mirror  galva- 
nometer, are 
shown ;  one 
only  is  abso- 
lutely neces 
eary,  bi 
is  convenient 
to  have 

galvanometer  ready,  so  that  in  case  of  accident  to  the  recorder  it 
may  be  at  once  switched  into  circuit  by  the  switch  #.  When  one 
of  the  levers  of  K  is  depressed,  the  condenser  C,  and  the  cable, 
and  the  condenser  C,  and  tho  artificial  cable,  are  simultaneously 
charged  in  series ;  but,  if  tho  capacity  of  C,  bears  the  same  pro- 
portion to  the  capacity  of  tho  cable  as  the  capacity  of  C,  bears  to 
the  capacity  of  the  artificial  cable,  and  if  tho  other  adjustments 
are  properly  made,  no  charge  will  bo  communicated  to  After 
a  very  short  interval  of  time,  the  length  of  which  depends  on  the 
Inductive  retardation  of  tho  cablo,  tho  condensers  corresponding  to 
Cj  and  Cg  at  the  other  end  begin  to  be  charged  from  the  cable,  and 
-since  tho  charge  of  C.  passes  through  the  receiving  instrument  I  or 
G  the  signal  is  recorded.  The  charging  of  C,  at  the  receiving  end 
will  take  place,  no  matter  what  is  the  absolute  potential  of  the 
condensers,  consequently  the  Incoming  signals  are  not  affected  by 
those  which  are  being  transmitted  from  that  end.  In  actual  prac- 
tice the  receiving  instrument  is  so  sensitive  that  the  difference  oi 
potential  botwecn  the  two  coatings  of  the  condenser  C,  produced 
by  the  incoming  signal  is  only  a  very  small  fraction  of  the  potential 
of  the  battery  B.  When  the  key  is  relieved  the  condensers  and 
cables  at  once  begin  to  return  to  sero  potential,  and  if  the  key  is 
depressed  and  relieved  several  times  in  rapid  succession  tho  caLit 
is  divided  into  sections  of  varying  potential,  which  travel  rapidly 
towards  the  receiving  end,  and  indicate  their  arrival  there  by  pro- 
ducing corresponding  fluctuations  in  tho  chorgo  of  the  condenser 
All  cables  of  any  great  length  are  worked  by  reverse  currents,  th? 
single  noedlo'  alphabet  being  used :  that  is  to  say.  currents  in  ote 
direction  indicate  dots  and  in  the  other  direction 'dashes. 

The  following  descriptions  of  tho  mirror  galvanometer  and  the 
siphon  recorder  are,  with  some  slight  alteration,  taken  from  a  lecture 
delivered  by  8ir  W.  Thomson  before  the  Institution  of  Engineers 
and  Shipbuilders  in  Scotland.4 

(1)  The  instrument  first  used  for  receiving  signals  through  a  long  ^  .:  - 
submarine  cable  (the  short-lived  1668  Atlantic  cable)  was  the  mirror  r  '.\  _ 
galvanometer,'  which  consisted  of  a  small  mirror  with  fo&r  light  . 
magnets  attached  to  its  back  (weighing  in  all  less  than  half  a  grain), 
suspended  by  means  of  a  singlo  silk  fibre  within  the  hollow  of  a 
bobbin  of  fine  wire, — a  suitable  controlling  magnet  being  placed 
adjacent  to  the  apparatus.    The  action  of  the  instrument  is  as 
foflowB.    On  tho  passage  of  a  current  of  electricity  through  the  tins 
wire  coil  tho  suspended  magnets  with  the  mirror  attached  tend  t& 
take  up  a  position  at  right  angles  to  the  plans  of  the  coil,  and  arc 
deflected  to  one  side  or  tho  other  according  as  the  current  is  in  ona 
direction  or  tho  other.    Deflexions  to  one  side  are  interpreted  us 
dots  and  to  tho  other  side  as  dishoa,  and  the  messages  are  trans- 
mitted in  accordance  with  the  international  Morse  code  of  si£t:nJs. 


(2)  Tho  spark  re 
perfect  instrument 


forraha 
-which 
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d  the  r.:or*> 


m 

sipnon  recorder- 
action  was  as  follows.    To  an  indicator, 


was  introduced  re-x. 


rv;cr  m  some  re 
-the 

some  years  later.  Its 

suitably  supported,  a  to-and-fro  motion  was  given  by  the  electro  - 
magnetic  actions  due  to  the  eloctrie  currents  constituting  tho 
signals.  The  indicator  was  connected  with  a  Ruhmkorff  coil  or 
other  equivalent  apparatus,  designed  to  cause  a  continual  succession 
of  sparks  to  psss  between  tho  indicator  and  a  metal  plate  situated 
beneath  it  and  having  a  piano  surface  parallel  to  its  line  of  motion. 
Over  the  surface  of  the  plate  and  between  it  and  the  indicator 
there  was  passed,  at  a  regularly  uniform  speed,  in  a  direction  par 
pendicular  to  tho  lino  of  motion  of  tho  indicator,  a  material  cap&bl  a 
of  being  acted  on  physically  by  the  sparks,  either  through  their 
chemical  action,  their  lieat,  or  their  perforating  force.  The  record 
of  the  signals  given  by  this  instrument  was  an  undulating  lino  of 
fine  perforations  or  spots,  and  tho  character  and  succession  of  tn- 
unduiatlons  were  used  to  interpret  the  signals  desired  to  be  sent. 

(3)  The  latest  form  of  receiving  instrument  for  long  submarine  S.p 
cables  is  tho  siphon  recorder,  for  which  Sir  W.  Tharo+jn  obtained  r-.-c 


«  BrthU 
»  Fors 

r.  T>  ">  »>. 


Pkpiml  layers,  v*J.  IS.  J>-  168. 
of  the  tatrr-.>Ti»lvaara.el«r.Mf       O? .'."weflnmen,  v. -\ 


Digitized  by  Google 


TELEGRAPH 


125 


tii  irtt  patent  in  1S67.  Within  the  thros  succeeding  years  great 
iatrowinents  were  effected  on  it,  and  tho  instrument  has  since 
Audita  been  exclusively  employed  m  working  most  of  tho  more 
i!s|flr*»nt  submarine  cables  of  tbo  world, — indeed  all  except  those 
on  vhich  the  mirror  galvanometer  method  is  in  use.  In  the  siphon 
winter  (see  fig.  SO)  the  indicator  consists  of  a  light  rectangular 
soul  coil  of  fine 
wirt,  impended  be- 
tween the  poles  of 
two  powerful  elec- 
ironwgnets  II,  M  so 
u  to  be  free  to  move 
abrai  its  longer 
um,  which  is  verti 
al,  ind  so 
that  the 


rder. 


?m   through  it, 
5ae  glass  siphon 
tab*  u  nupended 
with  freedom  to 
in  only  one 
"  ia  con- 
nected with  the  sig- 
sal -coil  and  moves 
with  it  The  short 
leg  of  the  siphon 
tile  dips'into  an  in- 
sulated ink-bottle, 
to  that   the  ink 
it  contains  become* 
electrified,  while  tho 
loaf  leg  has  its  open  end  at  a  very  small  distance  from  a  brass 
table,  placed  with  its  surface  parallel  to  the  plane  in  which  the 
mouth  of  the  leg  moves,  and  over  which  a  slip  of  paper  may  be 
foned  at  a  uniform  rate,  as  in  the  (park  recorder.    The  ink  ia 
electrified  by  a  small  induction  electrical  machine  E  placed  on  the 
top  of  the  instrument ;  this  causes  it  to  fall  in  very  minute  drops 
from  the  open  end  of  the  siphon  tube  upon  tho  brass  table  or  tho 
paper  slip  passing  over  it.    When  therefore  tho  signal-coil  moves 
in  obedience  to  the  electric  signal  currents  passed  through  it,  the 
nation  communicated  to  the  siphon  is  recorded  on  the  moving  slip 
of  paper  by  a  wavy  line  of  ink-marks  very  close  together.  The 
interpretation  of  the  signals  is  according  to  the  Morse  code, — the 
dot  and  dash  being  represented  by  deflexions  of  tho  line  of  dots 
u  one  side  or  other  of  the  centre  lino  of  the  paper.    A  very  much 
simpler  form  of  siphon 
recorder  has  been  de- 
ijedand  brought  into 
we  within  the  last  fow 
Instead  or  tho 
two 

of  long  bar- 
najnets  of  square  s?c 
tno  and  made  no  of 
ijnare  bars  of  glass- 
iird  steel  are  me  J. 
They   are  supported 
urtically  on   a  cut 
iron  socket,  and  on  the 
upper  end  of  each  is 
f'.lai  a  soft  iron  shoo, 
shaped  to  concentrate 
the  lines  of  force  and 
'haa  produce  a  strong 
magnetic  field  in  the 
*I*c*  within  which  tho 
signal-coil  is  g  us  pen  1  ■  ■ ! 
Instruments  of 
kind  have  been 
mads   to  work 
both   with  and 
without  electrifi- 
eatiori  of  the  ink. 

Without  clcctrifi-  Fl°-  •L_al  ' : 

nation  the  instrument  (see  fig.  31)  is  very  simple  and  compact,  and 
capable  of  doing  good  work  on  cables  COO  or  600  miles  long.  When 
instructed  for  electrification  of  the  ink  they  are  available  for  much 
mater  lengthj,  but  for  cables  such  as  the  Atlantic  the  original  form 
u  still  used.  The  strongest  magnetic  field  hitherto  obtained  by 
permanent  magnets  (of  glass-hard  steel)  is  shout  8000  C.G.S.  With 
the  electromagnets  used  in  the  original  form  of  siphon  recorder  a 
=ognetic  field  of  about  or  over  6000  CO. 8.  is  easily  obtained.  Fig. 
«  thews  a  facsimile  of  part  of  a  massage  received  and  recorded  by 
»  siphon  recorder,  smch  as  that  of  fig.  30,  from  one  of  the  Eastorn 

'  830  miles  lon.^. 


(i 1  Tho  automatic  curb  sender  waa  designed  by  Sir  W.  Thou.son  Aute- 
for  the  purpose  of  diminishing  the  elite t  of  inductiro  embarrass-  matic 
ment  in  long  cables.    In  ordinary  hand-sending  the  end  of  the  curb 
cable  is  put  to  ono  or  tho  other  pole  of  tho  battery  and  to  tarth  sender, 
alternately,  the  relative  time  during  which  it  :  -  to  battery  and  to 
earth  depending  to  a  great  extent  ou  the  operator.    By  the  auto- 
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matic  curb  sender  tho  cable  is  put  to  one  or  the  other  polo  of  the 
battery  and  then  to  the  reverso  pole  for  definite  proportionate 
times  during  each  signal  Ths  cable  is  thns  charged  first  positively 
snd  then  negatively,  or  das*  vtna,  for  each  signal.  This  mothod 
not  only  facilitates  ths  discharge  of  the  cable,  and  so  accelerates 
the  return  of  the  index  of  the  receiving  instrument  to  zero,  but 
provides  the  means  of  tending  positive  and  negative  currents  into 
the  cable  at  the  proper  timca  and  for  tho  proper  intervals.  The 
action  of  the  instrument  is  regulated,  like  that  of  Whcatatonea 
automatic  transmitter,  by  a  perforated  slip  of  piper.  The  arrange- 
ment of  the  perforations  and  the  method  of  using  the  paper  slip 
are,  however,  quite  different.  Tho  paper  is  fed  forward  by  a  central 
row  of  holes,  wnich  are  therefore  continuous.  The  dots  and  dashes 
of  tho  message  are  represented  by  the  aide  rows  of  holes  ;  but  the 
two  currents  required  for  a  dot  are  produced  wholly  by  ono  hole  on 
one  side  and  those  for  a  dash  by  one  hole  on  tho  other  sida  The 
perforated  slip  is  exactly  similar  to  the  message  written  by  the  siphon 
recorder,  tho  side  holes  occupying  the  same  relative  positions  as  the 
loops  to  ono  side  or  other  of  the  central  line  in  the  record.  As  the 
side  holes  reach  a  certain  point  in  their  passage  through  the  instru- 
ment they  allow  the  end  of  ono  or  the  other  of  two  levers  to  fall ; 
the  other  end  of  the  lever  lifts  a  light  contact  spring,  forming  one 
lever  of  a  reversing  key,  and  makes  electrical  connexion  between 
the  battery  and  another  set  of  springs,  which  also  form  the  levers 
of  a  reversing  key.  The  spring  m  held  up,  by  a  flange  on  the  edge 
of  a  revolving  wheel  passing  under  it,  during  the  time  required  by 
the  paper  to  advance  through  the  distance  between  two*  central 
holes.  During  this  interval  tho  current  is  reversed  at  the  proper 
time  by  a  pair  of  adjustable  cams  fixed  to  tho  same  spindle  as  the 
flanged  whecL  This  method  of  transmission  has  been  found  quito 
successful,  though  it  has  not  been  brought  into  use,  as  hand- 
sending  has  hitherto  proved  sufficient  for  the  work  required. 

SjKtd  of  Signalling. — The  mathematical  theory  of  tho  speed  of  Speed  °' 
telegraphic  signalling  was  given  in  a  paper  on  "  The  Theory  of  tho  signal- 
Electric  Telegraph    communicated  by  Sir  W.  Thomson 1  to  the  ling. 
Royal  Society  in  1855.    He  shows  that,  if  k  In  tho  wire  resistance, 
e  the  capacity  per  unit  length,  and  I  the  total  length  of  tho  line, 
the  current  at  the  receiving  end  at  any  time  t  after  the  application 
of  tho  battery  at  the  sending  end  is  given  by  the  equation 
C, = C  { 1  -  2(c  -€*  +  «*- a"  +  &c )} , 

where  C  is  the  maximum  current  which  tho  battery  is  capable  of 

i 

maintaining  through  tho  line,  and  e  is  equal  to  (|)«  when  a  is  equal 
to  keP  log,  (t)/»J.  Tho  number  }  is  quite  arbitrary ;  it  ia  chosen 
because  it  makes  a  nearly  equal  to  tho  time  required  for  the  curreut 
to  become  sensiblo  at  ono  end  of  the  lino  after  tho  battery  has  been 

applied  to  tho  other  end.  The  number  IQ*^1,  which  is  moro  con- 
venient for  calculation  and  which  does  not  differ  greatly  from  ', 
was  robscoucntly  sdopted  by  Sir  W.  Thomson,  and  also  by  Professor 
Jeukin.1  The  equation  may  be  written 

C-C  U  -  2  (,-*!** -r4'1"'" -kc  )  }• 
which  shows  plainly  how  the  current  is  affected  by  the  length,  tho 
resistance,  and  the  capacity  of  the  lino. 

It  is  evident  from  this  equation  that  a  finito  timo  is  required 
after  the  battery  has  been  applied  at  the  sending  end  for  tho  current 
to  become  sensible  at  tho  receiving  end,  the  interval  being  practi- 
cally equal  to  a,  and  also  that  for  similar  actions  the  intervals  be- 
tween apcrations  for  one  line  must  be  to  the  corresponding  intervals 
for  another  lino  directly  as  the  values  of  a  or  of  JtePfor  the  two  lines. 
We  see,  therefore,  that  for  lines  of  the  same  type,  worked  in  tho 
same  manner,  the  speed  of  working  will  bo  inversely  as  tho  squar.i 
of  the  length  of  the  line,  or,  if  the  type  varies,  inversely  as  tho 
product  KQ,  where  K  is  the  total  resistance  and  Q  the  total  capacity 

1  Bmi  hi*  AfoeWalkol  owl  Dt\riatl  Paper*,  vnl.  li.  p.  fit. 
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of  the  line.  The  iuU-i  a..  <i  mtirt  not  bo  confounded  with  the  time 
required  for  etch  aigvu  :  it  is  a  meuuio  of  the  slowness  of  trim- 
mission ;  but  the  number  of  signals  which  can  vbe  received  in  a 
giren  time,  on  any  one  line,  depends  on  the  method  of  working  and 
on  the  sensibility  of  the  instruments  employed.  The  ratios  of  the 
number  of  signals  which  can  be  sent  over  different  line*  in  a  stated 
timo  are  the  same  as  the  ratios  of  the  values  of  a  for  these  lines. 
The  Talue  of  a  for  the  different  Atlantic  cables  varies  between  a 
fifth  and  a  quarter  of  a  second,  and,  as  the  time  required  for  the 
current  to  reach  90  per  cent,  of  its  maximum  value  is  ten  times  n, 
an  instrument  which  requires  as  much  as  60  per  cent,  of  the  full 
current  to  produce  a  signal  and  a  fall  to  60  per  cent,  between  tho 
signals  could  only  receive  about  one  signal  every  two  seconds  or 
between  one  and  two  words  per  minute.  The  instruments  actually 
used  attain  to  ft  speed  of  about  twenty  times  this;  but  they  are 
capable  of  showing  distinctly  a  current' of  a  ttn-thousandtb,  or 
even  less,  of  the  maximum  current.  The  value  of  a  for  ordinsry 
land  lines  ia  very  small,  probably  not  exceeding  the  five-thousandth 
part  of  a  second  for  a  circuit  500  miles  in  length.    The  current, 
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therefore,  ri.eb  almost  to  its  full  value  for  each  signal  when  the 
time  of  contact  it  as  small  as  the  five-hundredth  part  of  a  second, 
or,  on  the  IVIieaUtone  instrument,  when  the  speed  it  about  500 
word*  i*r  luiuite.  There  is,  however,  a  very  sensible  increase  in 
tho  effective  resistance  of  the  circuit,  especially  when  iron  wire  U 
used,  when  signals  are  sent  at  rapidly  as  100  per  second,  so  thtt 
higher  battery  power  it  required  for  fast  than  for  tlow  rates  of 
speed.  The  difficulty  in  working  land  lines  at  rates  up  to  300,  or 
even  more,  words  per  minute  is  not  to  thy  serious  extent  electrical, 
but  is  in  great  measure  due  to  material  and  magnetic  inertia  in  tho 
rfceiving  instruments.  Although  land  lines  can  be  worked  at  a 
very  high  speed  when  the  whole  of  the  wire  is  iusulated  on  poles, 
the  rate  ia  greatly  diminished  if  a  length  of  underground  or  of  sub- 
marine cable  is  included  in  the  circuit.  In  practice  also  the  speed 
depends  greatly  on  the  position  of  the  cable  in  the  circuit ;  for  ex- 
ample, the  actual  sjieed  from  Dublin  to  London,  according  to  Mr 
Prcoce,  is  about  twice  as  great  as  that  from  London  to  Dublin. 
Mr  Culley  states  that  the  greatest  effect  ia  produced  when  tho  ra'Io 
is  in  the  middle  of  tho  circuit  (T.  GR. ) 


TELEMETER,  or  Rancefi>der.  This  is  an  instru- 
ment used  in  modern  warfare  to  detemiino  the  distance 
'or  range  to  on  enemy's  position,  in  order  that  correct 
elevations  may  be  given  to  guns  or  rifles  directed  against 
it.  Telemeters  have  been  mado  on  three  distinct  princi- 
ples, and  classified  as  acoustic,  optical,  and  trigonometrical 
respectively. 

Aeov.ttlc  ttleiiittrrs  record  the  time  which  elapses  between 
•seeing  the  flash  or  nuoko  and  hearing  tho  report  of  a  gun, 
rifle,  or  shell,  tbo  range  being  given  in  yards  as  "tho  time 
in  seconds  x  364 -6."  Tho  Boulcngd  telemeter  is  the  best 
known  of  thu  class.  It  consists  of  a  graduated  glass 
tubo  filled  with  liquid  and  containing  a  small  metal  tra- 
veller. At  the  flash  the  instrument  is  brought  to  a  \crtical 
position,  and  tho  traveller  starts  froui.zero;  at  the  detona- 
tion it  is  turned  to  a  horizontal  position  and  tho  traveller 
etops.  The  objections  to  tho  acoustic  telemeter  aro  that 
tho  rato  of  transmission  of  sound  in  air  is  affected  by  wind 
and  other  local  conditions  and  that  tho  instrument  cannot 
be  used  until  firing  has  commenced 

Optical  or  perspective  teUmeten  dctermino  tho  distance 
to  any  point  by  observing  the  size  of  some  object  of  known 
dimensions,  as  seen  in  a  graduated  telescope.  Porro's 
telemeter,  Elliott's  telesco,*?,  and  Nordenfelt's  macro- 
meter  illustrato  tbo  principle.  The  chief  defect  of  tho 
system  is  that  tho  objects  most  conveniently  observed- 
men  and  horses — vary  considerably  in  size,  so  that  the 
assumption  of  a  constant  dimension  may  bo  productive 
of  error. 

Trigonometrical  telemetert  shorten  tbo  ordinary  methods 
of  surveying  by  adapting  them  to  military  purposes.  They 
are  of  two  kinds,— field  rangefinders  and  rangofinders  for 
coast  batteries. 

(1)  Field  rongefindat  exist  in  great  variety,  and  differ 
from  one  another  both  iu  tho  trigonometrical  methods  pur- 
sued and  in  the  mechanical  peculiarities  exhibited.  The 
following  are  the  common  solutions  of  what  is  technically 
called  "tho  range-finding  triangle,"  —  i.e.,  a  triangle  in 
which  O  (fig.  1)  is  the  object  the  distance  to 
which  is  required,  AOB  an  acute  angle,  and  AB 
the  base, — O  being  visible  both  from  A  and  B. 
(i.)  Whero  tho  base  is  a  fixed  length  and  the 
angles  are  variable. — A  fixed  base  is  rarely 
adopted  except  when  the  base  forms  part  of 

tho  instrument,  tho  angles  being  observed  by  *t  >M 

|K>werful  telescopes.  Tho  range  ia  usually  read  Fig.  1. 
in  yards  by  tbo  assistance  of  verniers,  extreme  perfection 
of  inechauism  being  necessary.  Many  ingenious  instru- 
ments of  the  kind  have  been  devised,  but  nono  have  as 
yet  proved  satisfactory.  With  a  fixed  base  the  accuracy 
diminishes  as  the  range  increases,  (ii.)  Where  the  base 
and  tho  angles  afo  variable. — Tho  base  angles  aro  generally 
observed  by  instrument*  of  tho  theodolite  type,  and  the 


base  is  actually  measured  or  found  by  means  of  a  tub-ljase. 
The  rango  is  obtained  by  tablo  or  culculatiug  scale.  The 
Nolan  rangefinder,  whicb  was  the  first  telemeter  used  by 
the  British  artillery,  was  of  this  kind,  (iii.)  Where  ouo 
bane  angle  is  a  right  angle,  the  other  angles  and  baso  being 
\ariable. — The  instrument  used  is  generally  double-reflect- 
ing of  the  sextant  type,— the  base  being  found  as  ia  (iL). 
Tho  most  perfect  example  is  tho  Watkin  range  fmder/uscd 
4k 


Fio.  2.— WatUn  field  mug.,  finder, 
by  the  Britiah  horse  and  field  ar- 
tillery.   It  (fig.  2)  consists  of  an 
horizon  glass  capable  of  assuming 
two  positions,  and  an  index  glass 
sot  in  a  stuel  arm,  whicb  is  worked  by  a  movable  collar 
on  a  graduated  bar,  and  this  again  is  moved  by  tho  turnip 
of  a  graduated  cylinder.    O  (fig.  3)  being  tho  0 
object,  tho  observer  Bets  up  a  picket  at  A,  and 
with  the  instrument  at  zero  (the  horizon  glass 
being  inclined  45°  to  the  index  glass)  finds  tho 
right  anglo  at  tho  point  C.   A  sul>base  AB  of 
6  yards  is  then  set  off,  and  (with  glasses  set 
parallel  and  the  sliding  collar  at  6)  tho  ob- 
server reflects  B  upon  A  by  turning  tbo  cy- 
linder, which  is  thus  mado  to  record  tho  baso 
AC  in  yards.    This  reading  being  set  on  tho 
graduated  bar  by  moving  the  sliding  collar,  I 
the  observer  proceeds  to  A,  and  from  there' 
reflects  O  upon  O,  which  causes  the  range  to 
be  given  in  yards  on  tho  cylinder.    In  this 


Fig.  3. 


operation  the  position  of  the  sliding  collar  regulates  the 
movement  of  tho  steel  bar  so  that  tho  number  of  turns  of 
tho  cylinder  is  always  a  truo  measure  of  tho  rango  OC, 
whatever  tho  longth  of  tho  base  AC.  (iv.)  Where  the 
angles  aro  fixed  and  the  base  is  a  measure  of  tho  range.— 
Tho  baso  points  aro  determined  by  the  use  of  prisms  or  of 
mirrors  reflecting  the  particular  angles  adopted.  The  baso 
is  measured  or  found  by  a  subsidiary  triangle,  and  multi- 
plied by  a  constant  to  give  tho  range.  The  Wcldon  range- 
finder,  recently  issued  to  the  British  infantry,  is  on  this 
principle.  It  consists  of  three  prisms,  and  is  generally 
used  as  follows.  O  (fig.  4)  being  nho  object  and  D  a  con- 
venient distant  point,  the  observer  makes  with  the  fir3t 
prism  the  right  anglo  OAD.  He  then  retires  in  the  direc- 
tion  DA  till  the  second  prism  records  the  angle  OBD  - 
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B8*  51'  15",  when  the  range  -  50  x  AB.  If  it  is  inconvenient 
to  measure  AB,  the  observer  can  retire  from  B  in  the  line 
OB  until  the  third  prism  records  the 
angle  OCA  -  74*  53'  15",  when  the 
range  —  200  x  BC.  The  prisms  must 
be -held  in  the  plane  of  the  objects 
and  looked  into  at  the  same  point 
This  rangeflnder  is  very  simple  and 
portable,  but  is  frequently  inappli- 
cable on  hilly  or  broken  ground,  and 
does  not  possess  great  accuracy. 

The  merits  of  different  field  range- 
finders  depend  mainly  upon  the 
balance  of  advantages  they  offer 
with  respect  to  accuracy,  suitability  to  variety  of  ground, 
simplicity,  portability,  and  durability,  these  conditions 
being  of  a  more  or. less  conflicting  character.  The  fol- 
lowing are  recognized  principles: — (1)  the  naked  eye 
cannot  with  certainty  appreciate  less  than  one  minute  dif- 
ference of  angle,  therefore  telescopic  power  is  necessary 
in  proportion  as  the  base  is  short  compared  with  tho 
range ;  (2)  telescopes  of  high  power  cannot  be  steadied 
by  hand  alone ;  (3)  the  longer  the  base  the  more  incon- 
venient arc  any  restrictions  as  to  its  length  -or  direction  ; 
(4)  it  is  a  disadvantage  to  be  compelled  to  traverse  the 
line  joining  base  points;  (5)  the  longest  base  which 
it  is  convenient  to  measure  by  hand  is  that  length  of 


measuring  lino  which  can  be  stretched  tight  in  a  high 
wind. 

(2)  Rangtfindert  for  Coast  BaUeriet. — Rangefinding  is 
less  adapted  to  the  requirements  of  coast  defence  than 
"  position  finding," — a  method  which  furnishes  every  gun 
with  its  proper  training  and  elevation  so  that  it  can  be 
fired  without  sighting  the  target.  Rangefinders  are,  how- 
ever, sometimes  employed.  The  most  worthy  of  notice  is 
the  TVatkin  depression  rangeflnder  used  by  the  British 
artillery  in  coast  batteries.  The  instrument  resembles  in 
principle  the  Watkin  field  rangefinder,  tho  height  above 
the  sea-level  being  a  vertical  base.  The  range  is  found  by 
observing  tho  angle  of  depression  to  tho  object.  This  is 
done  by  a  powerful  cross- wire  telescope,  which  forms  part  of 
the  instrument.  Tho  fastest  steamer  can  be  continuously 
followed,  and  even  tho  successive  grazes  of  shot  and  shell 
can  be  observed.  Tho  instrument  is  levelled  upon  a  tripod 
stand.  When  necessary,  it  finds  its  exact  height  in  feet 
above  tho  water-level  in  any  state  of  tide  by  reference  to 
a  datum  distance,  and  it  records  the  range  in  yards  auto- 
matically on  a  graduated  cj  Under.  An  interesting  con- 
trivance combining  telemeter  and  gun-sight,  applicable  to 
guns  in  permanent  emplacements  over  non-tidal  waters, 
has  been  tried  in  Ir*ly.  By  means  of  a  cam  tho  hind-sight 
of  the  gun  is  always  maintained  in  the  position  necessary  to 
give  the  proper  elevation  in  firing,  so  that  it  only  remains 
to  make  the  sights  cover  the  target.''  (a.  w.  w.#) 


TELEPHONE 


TELEPHONY  is  the  art  of  reproducing  sounds  at  a 
distance  from  their  source.  The  term  was  first  used 
by  Philip  Roia  of  Friedricbsdorf,  in  a  lecture  delivered 
before  the  Physical  Society  of  Frankfort  in  1861.1  But, 
although  this  lecture  and  .Reis 'a  subsequent  work  received 
considerable  notice,  little  progress  was  made  until  tho  sub- 
let was  taken  up  between  1874  and  1876  by  Alexander 
Uiakun  Bell,  a  native  of  Edinburgh  then  resident  in 
Boston,  Mass.  Bell,  like  Reis,  employed  electricity  for  the 
reproduction  of  sounds  j  but  ho  attacked  the  problem  in  a 
totally  different  manner.  This  will  be  better  understood 
if  wo  consider  shortly  on  what  the  chief  characteristics  of 
wund  depend  (compare  Acoustics). 
Ci.unc-  Tho  sensation  of  sound  is  produced  by  rapid  fluctuations 
ui»tu-s  in  the  pressure  of  the  atmosphere  on  the  tympanum  of  the 
car.  If  tho  fluctuations  are  irregmlar  and  non- periodic, 
the  sound  is  called  a  noise ;  if  they  are  cyclic  and  follow 
a  regular  and  sufficiently  rapid  periodic  law,  the  sound  is 
musical.  In  connexion  with  the  present  subject  it  is  im- 
portant to  notice  the  three  characteristics  of  a  musical 
sound,  namely,  pitch,  loudness,  and  quality.  Tho  pitch  of 
a  musical  sound  depends  on  the  number  of  cycles  passed 
through  by  the  fluctuations  of  the  pressure  per  unit  of 
time ;  the  loudness  depends  on  the  amount  or  the  ampli- 
tude of  the  fluctuation  in  each  cycle ;  the  quality  depends 
on  the  form  or  tho  nature  of  the  fluctuation  in  each  cycle. 
The  necessary  condition  for  a  successful  system  of  tele- 
phony is  tho  ability  to  reprod-ce  these  characteristics. 

L  History. 

In  1831  Wheatstone  by  his  "magic  lyre"  experiment 
showed J  that,  when  the  sounding-boards  of  two  musical 
instruments  are  connected*  together  by  a  rod  of  pine  wood, 
.".  tune  played  on  one  will  be  faithfully  reproduced  by  tho 
e  ther.  This  only  answers,  however,  for  telephoning  mu- 
tual rounds  to  short  distances.    Another  and  somewhat 


1  "  Uebcr  lclephonle  durch  den  ptdv.-miocher.  Strom."  Id  Jahretber. 
,L  ihynkaliuhen  Verein,  tu  Fmnl/urt  an  Main  18<50-01,  p.  67. 
1       hl->  Sci,ntijic  Papcre,  y.  47 


similar  example  is  furnished  b}  what  has  been  variously  Mechai^ 
designated  as  the  "  string,"  "  toj ,"  "  lovers,"  and  "  mechan-  ^  ^ 
ical "  telephone.  Two  disks  of  thin  metal,  or  two  Btretched  PUone- 
membrancs,  each  furnished  with  a  mouthpiece,  are  con- 
nected together  by  a  thin  string  or  wire  attached  at  each 
end  to  tho  centres  of  the  membranes.  A  good  example 
may  bo  made  with  two  cylindrical  tin  cups ;  the  bottoms 
form  the  membranes  and  the  cups  the  mouthpieces.  When 
the  connecting  string  is  held  taut  and  sounds,  such  as 
those  of  ordinary  speech,  are  produced  in  front  of  one  of  the 
membranes,  pulses  corresponding  to  tho  fluctuations  of  the 
atmospheric  pressure  are  transmitted  along  tho  string  and 
communicated  to  the  other  membrane,  which  in  its  turn 
communicates  them  to  the  air,  thus  reproducing  the  sound. 
In  both  those  examples  all  the  three  characteristics — pitch, 
relative  intensity,  and  quality — of  sound  are  reproduced. 

Let  us  now  return  to  the  development  of  the  application  Pageji, 
of  electricity  to  telephony.  In  July  1837  Dr  C.  O.  Page 
of  Salem,  Mass.,  drew  attention  to  the  sound  given  out  by  ' 
an  electromagnet  at  the  instant  'when  the  electric  circuit  is 
closed  or  broken,  and  in  October  of  tho  same  year  he  dis- 
cussed, in  a  short  article8  entitled  "Galvanic  Music,"  tho 
musical  note  produced  by  rapidly  revolving  the  armature  of 
an  electromagnet  in  f  rout  of  the  poles.  Experiments  bearing 
on  this  subject  were  subsequently  made  by  a  great  number 
of  investigators.4  Page's  discovery  is  of  considerable  im- 
portance in  connexion  with  the  theory  of  action  of  various 
forms  of  telephone,  and  was  a  very  important  feature  in  the 
early  attempts  by  Reis  to  transmit  music  and  speech.  On 

*  See  Silliman'e  Journ.,  mil  p.  808  and  xxxlU.  p.  118. 

*  Marrian,  Phil  Mag.,  3d  aer.,  nr.  p.  382  ;  Beaton,  Arek.  dt 
V Elect.,  v.  p.  197  ;  De  la  Rive,  Treatim  on  Electricity,  roL  L  p.  804, 
also  Phil.  Mag.,  3d  aer.,  vol.  zxrr.  p.  422,  and  Camp.  Rend.,  iz.  p.' 
1287,  xxii.  p.  482  ;  Matteucci,  Arch.  de  t Elect,  v.  889  ;  Guilkmin, 
Comp.  Rend.,  xrU.  p.  204  ;  Werthdm,  Comp.  Rend.,  nil.  pp.  886, 
544,  xxvi.  p.  606,  alio  Ann.  de  Chim.  et  de  Phyt.,  zziii.  p.  902,"  and 
Phil.  Mag.,  3d  aer.,  rxriiL  p.  644  ;  Jannair,  Camp.  Rend.,  xxtti.  p. 
819 ;  Joule,  Phil  Mag.,  3d  aer.,  xxw  pp.  76,  225  ;  Laborde,  C 
Rend. ,  1.  p.  692  j  I\ 

198  ;  Du  Moa«l. 


Mag.,  3d  aer.,  xxw  pp.  76,  225  ;  Laborde,  Comp. 
Pugxetidorff,  Pogg.  Ann.,  IxxxtII.  jV..  139,  xcriJl. 
I.  Rep.  de  riled,  vol.  u.  p.  126,  ill.  p.  83 :  and 
BiU.  TTniv„  1841.  xvi  p.  406. 


Digitized  by  Google 


12b 


TELEPHONE 


tola's 
cele- 


26th  August  1854  there  appeared  in  L'llluslration  (Parb) 
an'  interesting  articlo  by  Charles  Bourseul  on  the  electric 
transmission  of  speech.1  The  writer  recommended  the  use 
of  a  flexible  "plate  at  the  source  of  sound,  which  would 
vibrate  in  response  to  the  varying  pressure  of  tho  air,  and 
thus  open  and  close  an  electric  circuit,  and  of  a  similar 
plate  at  the  receiving  station,  which  would  be  acted  on 
electromagnetically  and  thus  give  out  as  many  pulsations 
as  there  are  breaks  in  the  current  These  suggestions 
were  to  some  extent  an  anticipation  of  the  work  of  Reis ; 
but  the  conditions  to  be  fulfilled  before  tho  sounds  given 
out  at  the  receiving  station  can  be  similar  in  pitch, 
quality,  and  relative  intensity  to  those  produced  at  the 
transmitting  station  aro  not  stated,  and  do  not  seem  to 
have  been  appreciated. 

In  Reis's  lecture  an  apparatus  was  described  which  has 
given  rise  to  much  discussion  as  to  priority  in  tho  invention 
of  tho  telephone.    Tho  instrument  was  described  in  over 
fifty  publications  *  in  various  countries,  and  was  well  known 
to  physicists  previous  to  Bell's  introduction  of  the  electric 
telephono  as  a  competitor  with  tho  electric  telegraph. 
Reis  caused  a  membrane  to  open  and  close  an  electric 
circuit  at  each  vibration,  thus  transmitting  as  many 
electric  pulses  through  tho  circuit  as  thero  were  vibrations 
in  tho  sound.    These  electric  pulses  wero  made  to  act  on 
an  electromagnet  at  tho  receiving  station,  which,  in  accord- 
ance with  Pago's  discovery,  gave  out  a  sound  of  a  pitch 
corresponding  to  the  number  of  times  it  was  magnetized 
or  demagnetized  per  second.     Reis's  object  was  to  re- 
produce at  a  distance  not  only  music  but  also  human 
speech ;  but  that  he  did  not  wholly  succeed  is  clear  from 
the  following  extract  from  his  lecture :  "  Hitherto  it  has 
not  been  possible  to  reproduce  human  speech  with  sufficient 
distinctness.    The  consonants  aro  for  the  most  part  repro- 
duced pretty  distinctly,  but  not  tho  vowels  as  yet  in  an 
equal  degree."    Considering  the  timo  at  which  he  wrote, 
Reis  seems  to  have  understood  Very  well  the  nature  of  the 
vibrations  he  had  to  reproduce,  but  he  failed  to  compre- 
hend how  they  could  be  reproduced  by  electricity.    II is 
fundamental  idea — the  interruption  of  the  current — was 
a  fatal  mistake,  which  was  not  at  the  timo  properly  under- 
stood.   Tho  suggestion  of  Bourseul  and  the  experiments 
of  Reis  are  founded  on  tho  idea  that  a  succession  of  currents, 
corresponding  in  numtar  to  tho  successivo  undulations  of 
the  pressure  on  tho  membrano  of  the  transmitting  in- 
strument, could  reproduce  at  tho  receiving  station  soun  Is 
of  the  same  character  as  those  produced  at  tho  sending 
station.    Neither  of  them  seemed  to  recognizo  anytmr.ij 
as  important  except  pitch  and  amplitude,  and  Reis  though-, 
tho  amplitude  was  to  some  extent  obtained  by  the  varying 
length  of  contact  in  the  transmitting  instrument.  This 
might  possibly  be  to  a  small  extent  true ;  but,  considering 
the  small  capacity  of  the  circuits  ho  used  and  the  nature 
of  his  receiving  instrument,  it  is  hardly  probable  that  dura- 
tion of  contact  sensibly  influenced  the  result.    The  quality 
of  tho  sounds  was  to  sonio  extent  also  reproduced ;  but 
judging  from  the  results  of  recent  telephone  investigation, 
it  is  highly  probable  that  this  was  due,  not  to  tho  varying 
duration,  but  to  the  varying  firmness  of  the  contact.  Since 
tho  effect  of  the  degree  of  contact  has,  through  tho  re- 
searches of  Bell,  Berliner,  Edison,  Hughes,  Elisha  Gray, 
and  others,  becomo  generally  understood,  it  has  become 
easy  to  make  instruments  very  similar  to  those  of  Reis ; 

1  See &l*o Didaxkalm :  Blatter /urOeUt,OemlUh,u.PvbliHl<il,  Frank- 
fort, No.  232,  28th  September  1854  ;  Du  Mooeel,  Fupwi  dts  Appli- 
cation* de  t EUctrUiU,  Pari*,  vol.  U.  p.  25,  ed.  1S54,  vol.  liL  p.  110, 
cd.  ISM,  and  Camp.  Rena\,  26th  November  1877. 

*  The  EuglUh  reader  may  consult — Joum.  Soe.  Tel.  Eng.,  March 
1883  ;  British  Attnc  Rep.,  1863  ;  Civ.  Eng.  and  Arch.  Jcurn.,  vol. 
xrri.  p.  307  ;  R.  M.  Ferguion,  EUctricity,  London,  1866,  p.  2W  ;  S. 
P.  Thu.M ;  .  ;b.  Philip  Reit.  the  Inventor  of  the  Telephone.  London.  1  «?«,. 


and  even  his  instruments,  with  slight  modification,  can  bo 
made  to  speak  fairly  well  The  accidental  transmission 
of  words  by  Reis,  the  occasional  recognition  of  tho  voico 
of  a  singer,  and  other  instances  of  the  transmission  of 
quality  wero  no  doubt  duo  to  this  element,  tho  existence 
of  or  the  necessity  for  which  was  never,  so  far  as  tho 
present  writer  knows,  hinted  at  by  Reis. 

Tho  next  worker  ot  the  telephone,  and  tho  ono  to  whom  Ifcna  it 
tho  present  gTeat  commercial  importance  of  the  instrument  searches 
is  due,  was  Bell.    His  aim  was  the  production,  by  means 
of  tho  undulations  of  pressure  on  a  membrane  caused  by 
sound,  of  an  electric  current  the  strength  of  which  should 
at  every  instant  vary  directly  as  the  pressure  varied.3.  His 
first  idea  seems  to  havo  been  to  employ  tho  vibrations  of 
the  current  in  an  electric  circuit,  produced  by  moving  the 
armature  of  an  electromagnet  included  in  the  circuit  nearer 
to  or  farther  from  tho  poles  of  tho  magnet.    Ho  proposed 
to  make  the  armature  partako  of  tho  vibrations  of  tiic 
atmosphere  either  by  converting  it  into  a  suitable  vibrator 
or  by  controlling  its  vibrations  by  a  stretched  membrane 
of  parchment    In  tho  early  trials  the  armature  had  the 
form  of  a  hinged  lever  of  iron  carrying  a  stud  nt  one  end, 
which  pressed  against  tho  centre  of  a  stretched  membrane. 
The  experiments  with  this  form  were  not  successful,  and, 
with  tho  view  of  making  tho  moving  parts  as  light  as 
possible,  ho  substituted  for  the  comparatively  heavy  lover 
armature  a  small  picco  of  clock  spring,  about  tho  size  of 
a  sixpence,  glued  to  tho  ccntro  of  tho  diaphragm.  Tho 
magnet  was  mounted  with  its  end  carrying  tho  coil  op- 
posite, and  very  close  to,  the  centre  of  tho  pioco  of  clock 
Bpring.     This  answered  sufficiently  well  to  prove  the 
feasibility  of  tho  plan,  and  subsequent  experiments  were 
directed  to  tho  discovery  of  tlio  best  form  and  arrange- 
ment of  tho  parts.    An  increase  in  the  mzo  of  the  iron 
disk  attached  to  tho  ihcmhiano  augmented  1k>Hi  the  loud- 
ness and  tho  distinctness  of  tho  sounds,  and  this  finally 
led  to  the  adoption  of  tho  thin  iron  disk  now  in  use,  which 
is  supported  round  its  edge,  ami  acts  as  both  membrane 
and  armature.    Again,  tho  form  of  tho  opening  or  mouth- 
piece in  front  of  tho  membrane  exercised  considerable 
influence  on  the  efficiency  of  tho  instrument,  and  it  was 
ultimately  ascertained  that  a  small  central  opening,  will1 
a  thin  air  spaco  extending  across  tho  face  of  the  membrane 
was  best.    It  was  ab.o  found  that  comparatively  small 
magnets  were  -sufficient,  and  that  there  was  no  particular 
virtue  in  the  closed  circuit  and  electromagnet,  but  that 
a  small  permanent  magnet  having  one  pole  in  contact  with 
the  end  of  the  core  e>f  a  short  electromagnet,  the  coil  of 
which  was  in  circuit  with  the  line,  but  which  had  no  per- 
manent current  flowing  through  it  answered  tho  purpose 
quito  as  well.4    In  fact  tho  effect  of  keeping  a  permanent 
current  flowing  through  tho  lino  and  tho  coils  of  tho 
electromagnet  was  to  keep  tho  core  of  tho  electro-magnet 
magnetized.     This  seems  to  have  been  almost  simul- 
taneously pointed  out  by  Bell  and  others  who  were  work- 
ing in  conjunction  with  him  and  by  Professor  Dolbcar. 
Many  experiments  were  made  for  ascertaining  the  best 
length  of  wire  to  use  in  the  coil  of  the  transmitting  and 
tho  receiving  instrument;  but  this  is  clearly  a  question 
dependent  to  a  large  extent  on  the  nature  of  the  line  and 
tho  system  of  working  adopted. 

After  Bell's  success  a  largo  number  of  experimenters 
entered  the  field,  and  an  almost  endless  variety  of  modi 
fications  have  been  described.  But  few  possess  any  real 
merit,  and  almost  none  havo  any  essentially  new  principle.4 

1  tSeo  A.  (1.  Boll,  "Telephone  Itcaearcbes,"  in  Journ.  &<.  Id.  Eng., 
31st  October  1877. 

4  The  extreme  amallneu  of  the  magnet*  Which  might  bo  euccessfally 
empbyed  vii  first  demonstrated  by  Trofewor  Px-irce  of  3ronrn  Uni- 
versitv,  Providence,  R.I. 
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Edison's  A  telephone  transmitter  and  a  receiver  on  a  novel  pian 
trans-  were  patented  in  July  1877  by  Edison,  shortly  after  the 
andfric-'  introduction  ot  Bell's  instruments.  The  receiver  was 
„.  baaed  on  the  change  of  friction  produced  by  the  passage  of 
an  electric  current  through  the  point  of  contact  of  certain 
substances  in  relative  motion.  In  one  form  a  drum, 
mounted  on  an  axis  and  covered  by  a  band  of  paper 
soaked  in  a  solution  of  caustic  potash,  is  turned  under  a 
spring  the  end  df  which  is  in  contact  through  a  platinum 
point  with  the  paper.  The  spring  is  attached  to  the  centre 
of  a  diaphragm  in  such  a  way  that,  when  the  drum  is 
turned,  the  friction  between  the  point  of  the  spring  and 
the  paper  deflects  the  diaphragm.  The  current  from  the 
line  is  made  to  pass  through  the  spring  and  paper  to  the 
cylinder.  Now  it  had  been  previously  shown  by  Edison 
that,  when  a  current  is  made  to  pass  through  an  arrange- 
ment like  that  just  described,  tho  friction  between  the 
paper  and  the  spring  is  greatly  diminished.  Hence,  when 
the  undulating  telephonic  currents  are  made  to  pass 
through  the  apparatus,  the  constant  variation  of  the  friction 
of  tho  spring  causes  the  deflexions  of  the  diaphragm  to 
vary  in  unison  with  the  variation  of  the  electric  currents, 
and  sounds  are  given  out  corresponding  in  pitch,  and  also 
to  some  extent  in  quality,  with  the  sounds  produced  at 
the  transmitting  station.  A  cylinder  of  chalk  was  used  in 
some  of  Edison's  later  experiments  with  this  receiver. 
The  transmitter  is  illustrated  (see  fig.  10)  and  described 
(p.  132)  below. 

Experiments  very  similar  to  these  of  Edison  were  mado 
by  Elisha  Gray  of  Boston,  Mass.,  and  described  by  him  in 
papers  communicated  to  tho  American  Electrical  Society 
in  1875  and  1878.  In  these  experiments  the  electric 
current  passed  through  the  fingers  of  the  operator's  hand, 
which  thus  took  the  place  of  the  spring,  in  Edison's  ap- 
paratus. The  diaphragm  was  itself  used  as  the  rubbing 
surface,  and  it  was  cither  mounted  and  rotated  or  tho 
fingers  were  moved  over  it  When  the  current  passed, 
the  friction  was  felt  to  increase,  and  the  effect  of  sending 
a  rapidly  undulating  current  through  the  arrangement 
was  to  produce  a  sound.  Tho  application  of  this  apparatus 
to  the  transmission  of  music  is  described  by  Gray.1 

In  another  form  of  telephone,  brought  prominently 
forward  by  Professor  Dolbear,2  tho  effects  are  produced  by 
electrostatic  instead  of  electromagnetic  forces,  as  in  tho 
Bell  telephone.  Sir  W.  Thomson  observed  in  1863*  that 
when  a  condenser  is  charged  or  discharged  a  sharp  click 
is  heard,  and  a  similar  observation  was  mode  by  Cromwell 
F.  Vorlcy,  who  proposed  to  make  use  of  it  in  a  telegraphic 
receiving  instrument 4  In  Dolbear's  instrument  one  plate 
of  a  condenser  is  a  flexible  diaphragm,  connected  with  the 
telephone  line  in  such  a  way  that  tho  varying  electric 
potential  produced  by  the  action  of  tho  transmitting  tele- 
phone causes  an  increased  or  diminished  charge  in  the 
condenser.  This  alteration  of  charge  causes  a  correspond- 
ing change  in  tho  mutual  attraction  of  tho  plates  of  the 
condenser ;  henco  tho  flexible  plate  is  made  to  copy  the 
vibrations  of  the  diaphragm  of  the  transmitter.  It  is 
obvious  that  this  apparatus  may  be  used  either  as  a 
transmitter  or  as  a  receiver,  but  that  tho  effects  must  under 
ordinary  circumstances  bo  in  either  case  extremely  feeblo. 

In  tho  Bcis  instruments  the  transmitter  and  receiver 
are  separate  parts,  which  are  not  interchangeable.  The 
Bell  telephone  can  be  used  either  as  a  transmitter  or  as  a 

o'.  time  modifications,  Me  Da  Moncol,  "  Le  Telephone,"  in  JiiUutMaMe 
ties  MtnxuUs,  Paris,  1682. 

1  »:«  George  B.  Prccott,  The  Speaking  Telephone,  London,  1879, 
pp.  151-205. 

*  Svntijic  American,  18th  June  1881. 

*  Electrostatic*  and  Magnetism,  - .  238. 

«  Se*  Tel.  Joum.,  1st  August  1877,  p.  178  ;  also  Adainj.  Joum. 
8oc  Tel.  Eng.,  1877,  p.  470. 
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receiver.    The  Edison  receiver  and  the  Dolbcar  condenser 
were  only  intended  to  be  used  as  receiving  instruments. 

It  was  very  early  recognized -^and,  indeed,  is  mentioned  Li«i«n. 
in  the  first  patents  of  Bell,  and  in  a  caveat  filed  by  Elisha tna'- 
Gray  in  the  United  States  patent  office  only  some  twojj'g^ 
hours  after  Bell's  application  for  a  patent — that  sounds  j,,^  p 
and  spoken  words  might  be  transmitted  to  a  distance  by  Cray  * 
causing  the  vibrations  of  a  diaphragm  to  vary  the  re- 
sistance in  the  circuit.     Both  Bell  and  Gray  proposed 
do  this  by  introducing  a  column  of  liquid  into  the  circuit, 
tho  length  or  the  resistance  of  which  could  bo  varied  by 
causing  the  vibrations  of  tho  diaphragm  to  vary  the  depth 
of  immersion  of  a  light  rod  fixed  to  it  and  dipping  into 
the  liquid  (seo  figs.  8,  9  below).    This  idea  has  been  per- 
haps the  most  fruitful  of  any  modification  of  telephonic 
apparatus  introduced. 

On  4th  April  1877  Mr  Emile  Berliner  filod  a  caveat  in  Ber- 
tho  United  States  patent  office,  in  which  he  stated  that, UnerV- 
on  the  principle  of  the  variation  with  pressure  of  the  resist-  mh'^ 
ance  at  the  contact  of  two  conductors,  he  had  made  an  [rxnv 
instrument  which  could  be  used  as  a  telephone  transmitter,  milter 
and  that,  in  consequence  of  the  mutual  forces  between  tho 
two  parts  of  the  current  on  the  two  sides  of  tho  point  of 
contact,  the  instrument  was  capable  of  acting  as  a  receiver. 
The' caveat  was  illustrated  by  a  sketch  showing  a  diaphragm 
with  a  metal  patch  in  tho  centre,  against  which  a  metal 
knob  was  lightly  pressed  by  an  adjusting  screw.  This  seems 
to  have  been  the  first  transmitter  in  which  it  was  proposed 
to  use  tho  resistance  at  tho  contact  oi  two  conductors. 

Almost  simultaneously  with  Berliner,  Edison  conceived  Ed'; 
the  idea  of  using  a  variable  resistance  transmitter.5  He*1"-'- 
proposed  to  introduce  into  the  circuit  a  cell  containing  1'^°°' 
carbon  powder,  the  pressure  on  which  could  be  varied  by  j 
the  vibrations  of  a  diaphragm.  He  sometimes  held  the 
carbon  powder  against  the  diaphragm  in  a  small  shallow 
cell  (from  a  quarter  to  half  an  inch  in  diameter  and  about 
an  eighth  of  an  inch  deep),  and  sometimes  he  used  what 
he  describes  as  a  fluff,  that  is,  a  little  brush  of  silk  fibre 
with  plumbago  rubbed  into  it  In  another  form  the  plum- 
bago powder  was  worked  into  a  button  cemented  together 
with  syrup  and  other  substances.  In  the  specification  of 
the  patent  applied  for  on  21st  July  1877  he  showed  a 
sketch  of  an  instrument  which  consisted  of  a  diaphragm, 
with  a  small  platinum  patch  in  the  centre  for  an  electrode, 
against  which  a  hard  point,  mode  of  plumbago  powder 
cemented  together  with  india-rubber  and  vulcanized,  was 
pressed  by  a  long  spring,  the  pressure  of  the  carbon  against 
the  platinum  disk  beiDg  adjusted  by  a  straining  screw  near 
the  base  of  the  spring.  Subsequently  he  filed  an  application 
for  a  patent  in  which  various  forms  of  springs  and  weights 
assisted  in  maintaining  the  contacts  and  otherwise  improved 
tho  instrument 

In  the  early  part  of  1878  Professor  Hughes,  while  en-  Hnsl  j 
gaged  in  experiments  upon  a  Bell  telephone  in  an  electric  miora- 
circuit,  discovered  that  a  peculiar  noise  was  produced  when-  P"""' 
over  two  hard  electrodes,  such  as  two  wires,  were  drawn 
across  each  other,  or  were  mode  to  touch  each  other  with 
a  variable  degree  of  firmness.    Acting  upon  this  discovery, 
he  constructed  on  instrument  which  he  called  a  microphone,4 
and  which  consisted  essentially  (see  fig.  11)  of  two  hard 
carbon  electrodes  placed  in  contact,  with  a  current  passing 
through  the  point  of  contact  and  a  telephono  included  in 
the  same  circuit    One  of  the  electrodes  was  attached  to 
a  sounding  board  capable  of  being  vibrated  by  sound- 
and  tho  other  was  heid  either  by  springs  or  weights 


•  See  Journal  o/lhe  TtUgrapk,  New  York,  April  1877 ; . 
imet,  9th  July  1877  ;  Mid  Scientific  American,  Anptit  1877. 

•  This  term  »u  used  by  WheaUtone  in  1827  for  an  acoustic  sp- 
ed to  coQT«rt  very  feeble  into  audible  sounds  ;  see  Mi 
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in  delicate  contact  with  it.  When  the  sounding  board  was 
spoken  to  or  subjected  to  sound-waves,  the  mechanical  re- 
sistance of  the  loose  electrode,  due  to  its  weight,  or  the 
spring,  or  both,  served  to  vary  the  pressure  at  the  contact, 
and  this  gave  to  the  current  a  form  corresponding  to  the 
sound-waves,  and  it  was  therefore  capable  of  being  used  cs 
a  speaking-telephone  transmitter.1  The  best  transmitters 
now  in  use  are  modifications  of  Hughes's  apparatus.  A 
microphonic  apparatus  very  similar  to  it  is  described  in  the 
specification  of  a  German  patent  taken  out  by  Robert 
Lutdge  on  12th  January  1878.  In  this  patent  tho  action 
of  the  microphone  is  also  described.* 

The  next  transmitter  of  note,  introduced  by  Mr  Francis 
Blake,  U.S.  (see  fig.  13  below),  although  it  does  not,  like 
the  first  microphones,  embody  anything  intrinsically  new, 
is  one  of  the  most  perfect  and  convenient  forms  of  \nicro- 
phoce.  It  is  at  present  almost  universally  used  in  the 
United  States. 

It  appears  to  be  pretty  well  established  that  carbon  in 
one  form  or  another  is  the  best  material  for  one  or  both 
of  the  contacts  of  a  microphone  transmitter.  When  both 
the  contacts  are  of  carbon  and  the  surfaces  havo  consider- 
able area,  say  from  a  quarter  to  half  an  inch  in  diameter, 
the  sounds  are  loud,  but  have  a  tendency  to  harshness. 
When,  as  in  the  Blake  transmitter,  one  of  the  contacts  is 
a  piece  of  polished  gas  carbon  and  the  other  a  email  sphere 
of  platinum  about  tho  twentieth  of  an  inch  in  diameter, 
the  articulation  is  clear,  but  less  loud.  For  most  purposed, 
however,  the  increased  clearness  more  than  compensates 
for  the  diminished  loudness.  Many  transmitters  in  actual 
use — as,  for  instance,  the  "Gowcr,"  largely  employed  in 
the  United  Kingdom — hare  a  number  of  contacts.  Some 
of  these  when  properly  adjusted  are  both  loud  and  clear 
in  their  action.  Although  the  Blake  instrument  is  most 
in  vogue  in  America,  in  tho  United  Kingdom  and  on  the 
Continent  multiple  contact  microphones  have  found  more 
favour.  Carbon  powder  instruments  have  been  to  some 
extent  used,  and  in  one  or  two  cases — as,  for  example,  the 
Hunnings  transmitter — with  considerable  success.  The 
fault  in  most  of  them  is  the  tendency  of  the  powder  to 
"  pack,"  which  causes  the  instrument  to  rapidly  lose  sensi- 
bility. In  tho  Hunnings  transmitter  this  difficulty  is  to  a 
large  extent  overcome  by  tho  use  of  a  coarse  granular  powder 
in  a  somewhat  large  cell  (about  an  inch  in  diameter  and 
from  one-eighth  to  one-fourth  of  an  inch  doep).  The  front 
face  of  the  cell  is  a  piece  of  platinum  foil,  which  serves 
both  as  an  electrode  and  aa  a  diaphragm.  Tho  cel\  is  placed 
either  on  edge  or  in  an  inclined  position  when  in  use,  the 
action  being  precisely  similar  to  that  in  other  transmitters. 
In  addition  to  its  freedom  from  packing,  the  carbon,  in 
consequence  of  the  inclined  position  of  the  cell,  is  also  less 
liable  to  fall  away  from  the  electrode  and  break  the  circuit. 
Some  packing  of  the  powder,  however,  does  occur,  and 
several  modifications  have  "boon  proposed  by  Blake  and 
others  for  making  the  sound  vibrations  stir  the  powder  and 
keep  it  loose.  Good  results  appear  to  have  been  got  by 
placing  the  cell  mouth  downwards,  the  carbon  powder  lying 
on  the  platinum  foil,  and  by  forming  the  upper  electrode 
either  of  wire  gauze  or  of  a  perforated  plate  completely 
immersed  in  the  powder.  The  sound  vibrations  are  con- 
veyed to  the  bottom  of  the  cell  by  a  bent  tube  communi- 
cating with  a  mouthpiece.  Instruments  of  this  class  are 
very  loud-speaking,  and  therefore  very  serviceable  for  long 
or  disturbed  circuits. 

The  radiophone  is  an  instrument  proposed  by  A.  O.  Bell 

1  See  Proc  Roy.  Soc,  vol.  xxvll  p.  882  ;  Proc  Phyt.  Soc,  vol.  U.  p. 
255 ;  PhiL  Mag.,  6th  ser.,  vol.  vL  p.  44 ;  Pro**,  Jour*.  Soc  Td.  W, 
toL  vii.  p.  270. 

\  this  patent  is  dated  prior  to  HugWi  pnbllcstioM,  it 
r  that  til.  descriptions  were  1U«1  before  the*. 


and  Sumner  Tainter  in  1880  for  utilizing  radiant  energy, 
such  as  light  or  radiant  heat,  for  the  transmission  of  sound. 
The  apparatus  forms  a  telephone  transmitter  of  a  particu- 
larly interesting  kind.  In  the  earlier  papers  describing  it 
and  the  experiments  which  led  to  its  invention  it  is  called 
pkotophont,  because  at  that  time  tho  effects  were  supposed 
to  be  wholly  due  to  light.  Afterwards,  in  order  to  avoid 
ambiguity,  Bell  changed  the  name  to  radiophone  and  sug- 
gested that,  to  distinguish  between  instruments  depending 
on  the  different  kinds  of  radiation,  the  names  photaphxme, 
thermophore,  Ac.,  should  be  employed.  He  also  proposed 
the  namo  tpectrophone  for  an  application  of  this  instrument 
to  spectrum  investigation.*  The  apparatus  is  founded  on 
the  discover}*,  made  by  Mr  May  while  carrying  out  experi- 
ments on  selenium  for  Mr  Willoughby  Smith,  that  when 
selenium  is  exposed  to  light  its  electrical  resistance  is  very 
different  from  what  it  is  in  the  dark.  This  discovery  led 
to  a  great  many  interesting  experiments  by  other  investi- 
gators.4 In  thinking  over  this  discovery  in  1878  Bell  con- 
ceived the  idea  that,  if  a  beam  of  light  proceeding  from 
one  station  could  be  made  to  fall  on  a  selenium  plate  at 
another  station,  and  if  its  intensity  could  bo  varied  by  the 
voice  of  a  speaker,  then  by  connecting  a  telephone  and  a 
battery  in  circuit  with  the  selenium  plate  the  words  spoken 
at  the  distant  station  would  be  heard  in  the  telephone.  This 
was  found  to  bo  the  case.  At  first,  to  vary  the  intensity  of 
the  beam,  it  was  passed  through  a  small  opening,  the  width 
of  which  could  bo  varied  by  the  vibrations  of  a  diaphragm 
against  which  tho  speech  was  directed.  But  better  results 
were  afterwards  obtained  when  the  diaphragm  formed  a 
mirror  from  which  the  beam  of  light  was  reflected.  Tho 
spreading  of  the  beam,  due  to  the  vibrations  of  the  mirror 
diaphragm,  served  to  vary  its  intensity  (see  fig.  18  below). 

Edison's  phonograph  (see  fig.  19  below)  is  an  instrument  Edison's 
whose  action  somewhat  resembles  that  of  a  telephone  trans-  phono- 
mitter  and  which  has  been  much  talked  of  in  regard  to  its6™1,13' 
possible  applications  in  telephony.   It  was  invented  shortly 
after  the  introduction  of  the  telephone  for  the  purpose  of 
recording  Bounds,  and  was  included  in  some  of  Edison's 
telephone  patents  as  a  means  of  working  a  telephone  trans- 
mitter, and  thus  telephoning  sounds  which  had  been  pre- 
viously recorded  on  tho  phonograph  sheets. 

II.  Tblkfboxio  ImTBCMnrrs. 

On«  of  the  best-known  forma  of  the  Rols  telephone  is 
fig.  1.  Tho  transmitter  consists  of  a  box  A,  provided 

piece  II.    In  tho  i]  

top  of  the  box  a 
round  hole  is  cut 
and  across  it  a  v^Tr- 
membrane  8    of  ^ 
hog's  bladder  is  4 
stretched.  A  thin  '« 
strip  of  platinum 
p  fixed  to  tho  box 
at  ono  side  of  tho 
hole  and  extend- 
ing to  the  centre 

of  the  membrane,  supports  at  that  point  one  foot  of  a  light  metal 
tripod  eg/.  Oa»  of  the  feet,  <  or  /,  rests  in  a  cup  containing 
mercury,  which  is  in  met&Uio  connexion,  with  the  terminal  6,  while 

>  On  this  subject  see  A.  O.  Bell,  Phil.  Mag.,  fitfc  ser.,  toI.  xi.  p. 
510,  and  Journ.  Soc  TtL  Eng^  vol  ix.  p.  404  ;  Mereadier,  Phil.  Mag., 
6th  ser.,  vol.  xi  p.  78  ;  Tyndatl,  Proc  Roy.  Soc,  vol  xxri.  p.  807  ; 
Routgen,  PhiL  Mag.,  Mb  ser.,  vol.  xi  p.  SOS  ;  Preeeo,  Proc  Roy.  Soc, 
vol.  xxxi.  p.  606  ;  Raylelgh,  Xature,  vol.  xxiil  p.  274,  and  Prat.  Bay. 
Soc,  1877;  BidweU,  PhU.  Mag.,  5th  ser.,  vol  xi.  p.  802;  &  P. Thomp- 
son, PhiL  Mag.,  5th  ser.,  vol  vl  p.  278. 

*  Se«  W.  Smith,  Journ.  Soc  TtL  Eng.,  voL  v.  p.  188,  and  vol.  vt.  p. 
423 ;  If.  L.  Sale,  Proc  Roy.  Soc,  vol.  zxi  p.  288,  and  Phil.  Meg.,  4tb 
Mr.,  vol.  xlvil  p.  216  ;  Draper  and  Moss,  Proc  Roy.  Irith  Acad.,  vol. 
I  p.  629 ;  Roue,  PhiL  Mag.,  4th  ser.,  vol.  xlvil.  p.  181 ;  W.  O.  Adorns, 
Proc  Roy.  Soc,  vol  xxiil  p.  536  and  vol.  xxir.  p.  163  ;  V7.  G.  Adsrcs 
an  d  B.  K.  Day,  ibid. ,  vol  xx  v.  p.  1 1 8 ;  Werner  Siemens,  Monattber.  fctn. 
Prtutc  AJaULdtr  Wiiunxh.  tu  Berlin,  1875,  p.  280,  and  PhiL  Man., 
4tb  »«.,  voL  L  p.  416;  Sabine,  PhU.  Mag.,  5th  ser.,  vol  v.  p.  401. 


Fid.  1.— Rsis's  telephone. 
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Fio. 


2.— D*U'i  first  Ul«pbon«  ;  oa«- 
fifth  full  six*. 


tie  end  of  the  strip p  is  similarly  in  connexion  with  tho  terminal  a. 
Tho  receiver  consists  of  an  electromagnet  mode  up  of  a  ma^ne til- 
ing coil  H,  with  a  atmt  knitting  needl*  for  a  cor*.  When  in  um 
theae  two  instrumet.'s)  are  joined  in  circuit  with  a  battery  B,  ao 
that  under  ordinary  circumstances  a  continuous  current  is  flowing 
through  the  line.  Suppose  a  sound  is  then  produced  in  front  of 
the  mouthpiece  M,  the  successive  variations  in  the  pressure  of  the 
air  are  communicated  to  the  inside  of  the  box,  and  cause  the  mem- 
brane to  vibrate  in  unison  with  the  sound  Reia's  theory  of  the 
action  of  the  instrument  was  that  at  each  outward  impulse  of  the 
membrane  the  point  f  would  be  thrown  out  of  contact  with  the  plate 
underneath  it  and  would  thus  break  the  circuit.  There  would  con- 
sequently result  as  many  breaks  in  the  circuit  as  there  were  vibra- 
tions in  the  sound,  ana,  in  conformity  with  Page's  discovery,  the 
electromagnetic  receiver  would  give  out  a  rapid  succession  of  beats, 
which  would  together  form  a  continuous  sound  of  the  same  pitch 
as  that  to  which  the  transmitter  was  subjected. 
Fig.  3  shows  the  first  telephone  made  by  Bell  for  transmitting 
tale-  speech.  It  consisted  of  a  wooden  frame  F,  to  on*  side  of  which  a 
tub*  T  was  fixed ;  over  the  end 
of  the  tube  a  membrane  M  was 
stretched  taut  by  a  stretching  ring 
R.  To  the  opposite  aide  of  the 
frame  and  with  its  axis  in  line 
with  that  of  the  tube  T  was  fixed 
an  electromagnet  H,  and  between 
the  membrane  M  and  the  end  of 
the  electromagnet  a  hinged  arma- 
ture A  was  arranged  in  such  a  way 
that  its  motions  would  be  con- 
trolled by  the  membrane.  The 
instrument  was  joined  in  circuit 
with  a  battery  and  another  simi- 
lar instrument  placed  at  a  dis- 
tance. A  continuous  current  was 
made  to  flow  through  the  circuit, 
which  kept  the  electromagnet 

Magnetized.  Bell  reasoned  una :  when  words  are  spoken  in  front 
of  tho  tube  T  the  membrane  will  be  set  in  vibration  and  with  it  the 
armature  A,  and  the  vibration  of  the  armature  in  front  of  the  electro- 
magnet will  indue*  variations  in  the  line  current ;  their  magnitude 
will  be  proportional  to  the  amplitude,  and  their  frequency  to  the 
frequency,  of  the  vibrations  of  the  armature  ;  in  fact,  the  difference 
between  the  actual  and  the  average  current  in  the  circuit  will  bo 
at  each  instant  proportional  to  the  rato  of  motion  of  the  armature. 
It  follows  from  this  that  the  armature  and  membrane  of  the  distant 
instrument  should  have  induced  in  them  a  motion  precisely  similar 
to  that  of  the  membrane  of  the  transmitter.  This  telephone  was 
made  in  June  1876,  but  was  put  aside  after  trial  as  unsatisfactory 
on  account  of  the  feebleness  of  the  sounds  it  produced  ;  since  then, 
however,  s  successful  telephone  has  been  made  on  pi  .cisely  the 
same  plan  as  that  here  indicated. 

The  next  form  tried  is  shown  in  fig.  3.  It  is  very  similar  except 
in  constructive  details  to  the  first ;  the  hinged  armature,  however, 
b  omitted,  its  place  being  /.  hi 

taken  by  a  small  iron  disk  A  m  |g 
fixed  to  the  centre  of  the  (pfUJU-l^ 
diaphragm  D.  The  electro- 
magnet H  is,  as  before,  placed 
so  as  to  have  the  centre  of, 
the  soft  iron  core 
0  opposite  to  the 
centre  of  the  disk, 
and  the  theory  ac- 
cording to  which  it  r'°  *-— Bell's  second  telephone ;  oos-ufth  fall  •!«•. 
was  expected  to  act  is  the  same.  The  results  obtained  with  this 
instrument  were  much  more  satisfactory  ;  indeed  it  was  with  one 
precisslv  like  that  shown  in  the  figure  that  the  remarkable  results 
of  the  Philadelphia  exhibition  in  1870  wero  obtained.  A  perspec- 
tive and  a  sectional  view  of  the  receiving  instrument  used  along 
with  that  shown  in  fig.  — — 9- 
9  ax*  illustrated  in  figs. 
4  and  5.  It  consisted 
of  an  iron  cylindrical 
box  B,  through  the  axis 
of  which  a  rod  of  soft 
iron  C  was  passed  to 
form  the  core  of  in 
electromagnet,  having 
th*  magnetising  helix 
H  wound  on  the  upper 

half  of  '  its   length.  rig. «.  Fig.  s. 

Across  the  top  of  the      Pius.  4,  ».— Bell's  Iron  box  receiver 
box  a  thin  disk  D  of   ^l-  *.  perspective  view ;  As.  i,  sectional  view, 
•oft  iron  was  fixed,  the  cor*  C  being  just  clear  of  the  disk  when 
th*  st*c»pest  current  is  flowing  through  the  helix.    In  the  per- 
spective view  th*  ciak  i*  vmaoved,  showing  the  end  of  the  core. 


Thee*  Instruments  are  Interesting,  not  only  because  they  may  bo 
considered  the  first  really  successful  speaking  telephones,  but  be- 
cause they  are  of  tho  same  form  a*  those  brought  to  Great  Britain 
in  1870  by  Sir  W.  Thomson,  and  exhibited  before  the  British  Asso- 
ciation at  Glasgow  in  that  year. 

Fig.  0  shows  one  of  the  earliest  forms  brought  into  commercial 
use.  On  each  pole  of  a  somewhat  large  horse-shoe  permanent  mij—f 


Fio,  6.— Bell's  multiple  pole  telephone  (1*77);  one-nfXu  lull  sue. 

M  a  short  coil  E  with  a  soft  iron  core  wss  fixed  This  is  ono  of  tho 
early  forma  of  permanent  msgnet  telephones,  of  which  there  wer* 
at  that  time  several,  including  a  hand  telephone  very  similar  to 
that  shown  in  fig.  7.  In  another  form,  introduced  about  the  end 
of  1877,  the  small  magnetizing  coils  and  soft  iron  cores  were  fixed 
on  the  side  and  opposite  the  poles  of  the  horse-shoe  msgnet,  and 
the  diaphragm  was  placed  wit'i  its  plane  parallel  to  that  of  the 
magnet.  The  diaphragm  in  these  telephones  was  of  thin  sheet  iron 
and  a  little  over  4  inches  in  diameter. 

The  form  of  telephone  now  almost  universally  in  use  is  shown  in  Bell's 
fig  7.    It  was  introduced  in  December  1877  and  consists  of  a  com-  hand 


magnet  W,  fitted  into  the  centre  of  a  tele- 

pbon* 


pound  permanent 
tub*  of  vulcanite 
or  "  hard  rubber  " 
and  carrying  at  on<- 
endashort  electro- 
magnet, the  coil  of 
which  through  its 
terminals  L  t  is  in- 
cluded in  th*  cir-  •  F;°-  7-B*U  *  ^'P*008-  P™"*1  fonn- 
cuit  when  tho  instrument  is  in  use.  In  front  of  the  electromagnet, 
with  its  piano  normal  to  the  axis  of  the  msgnet,  is  fixed  a  thin  soft 
iron  disk  about  1|  inches  in  diameter,  which  has  its  cover  cut  to  a 
convenient  shape  to  form  a  mouthpiece.  Tin's  telephone  acts  well 
either  as  a  transmitter  or  as  a  receiver  ;  but  for  the  former  purpose 
it  is  now  seldom  used  on  account  of  the  great  advances  which  have 
been  mado  in  "microphone"  transmitters. 

It  has  been  stated  that  Bell  and  Elisha  Gray  almost  simultane-  Pell's 
ouslr  suggested  the  use  of  a  column  of  liquid  to  vary  tho  resistance  liquid 
in  the  circuit  The  form 
of  instrument  proposed  by 
the  former  and  said  to 
have  been  exhibited  at  the 
Philadelphia  exhibition  is 
shown  in  fig.  8.  It  con- 
sists of  a  speaking  tube 
or  mouthpiece  M,  across 
the  lower  end  of  which  a 
membrane  D  is  stretched. 
To  tho  centre  of  the  mem- 
brane a  light  rod  R,  made 
of  metal  or  of  carbon,  is 
fixed  with  its  length  at 
right  angles  to  the  plane 
of  the  membrane.  Lnder 
the  lower  end  of  R  a  smsll 
metallic  vessel  C  is  sup- 
|>orted  on  a  threaded  rod, 
working  in  a  nut  fixed  vo  f\ 
the  sole  F,  so  that  its  height  tfl 

may  be  readily  adjusted.  Flg."a.  Fig. » 

Suppose  C  to  be  filled  with  Fio.  ".—Belt's  liquid  transmitter, 
water  or  anv  Other  con-  F.a  ».-EU.haOra/s  liquM  transmitter, 
ducting  liquid,  aud  the  rod  R  to  be  of  metal.  C  is  raised  until  the 
liquid  just  touches  the  point  of  the  rod,  when  advantage  is  taken 
of  the  change  of  contact  resistance  with  the  greater  or  less  immer- 
sion of  R  during  the  vibration  of  D  Good  results  were  obtained 
with  mercury  as  the  liquid  and  with  a  rod  of  carbon. 

The  arrangement  proposed  bv  Elisha  Gray  is  almost  identical  in  E.  Gray 
form  with  Bell's.    The  only  difference  seems  to  be  that  Gray  in-  liquid 
tended  the  rod  R  (fig.  9)  to  reach  near  to  the  bottom  of  the  vessel  trans- 
B  or  to  the  end  of  another  rod,  a  prolongation  of  b,  projecting  up  mitter. 
from  the  bottom.    The  variation  of  tho  current  was  produced  by 
the  variation  of  the  distance  between  the  ends  of  the  rod  caused 

rlie  vibwtious  of  the  diaphragm.    This  plan  was  not  tried  until 
the  success  of  Bell's  experiments  was  known,  and  when  it  waa 
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tried  the  results  did  not  prove  encouraging.  Indeed  tbe  variations 
of  the  resistance  which  can  be  produced  in  this  way  roust  be  excess- 
ively small,  unless  tho  liquid  bos  a  very  high  specific  resistance, 
the  distance  between  the  ends  is  very  small,  and  the  sides  of  the 
r  ds  are  prevented  by  an  insulating  covering  from  interfering  with 
the  results.  Neither  of  these  transmitters  lias  any  great  merit  as 
iuch,  but  they  show  that  both  Bell  and  Oray  clearly  recognised 
the  principle  on  which  successful  tranamiaaion  of  tho  diiferant  forma 
of  sound,  including  speech,  could  be  accomplished. 

Tho  first  successful  microphone  transmitter  was  Edison's.  An 
early  form  of  it  (fig.  10)  somewhat  resembles  Bell's  hand  tele- 
phone In  ex-  terna]  form.  A 
cell  of  insulating 


:ni 


its  bottom  a  flat- 
scrow  G  ;  on  the 
layer  of  carbon 
top  of  that  a  thin 
D,  and  above 
cover  of  tho  cell, 
position  by  a 
centre  of  this 
rubber  tubing, 
tho  diaphragm 
hand  telephone,  U  held  in 
3i.  The  varying  pressure 
unced  near  it,  causes  eorro- 
pressure  on  tho  carbon 
.  imilar variations  in  itseloc- 
when  the  instrument  is  iu- 
cuit  through  which  a  enr- 
tions  in  tho  pressure  on  tho 
spon ding  undulations  in 


AS 


material  has  at 
•\  headed  platinum 
top  of  O  is  a 
powder  C,  on  the 
platinum  disk 
that,  forming  the 
a  ilUW  of  ivory  B,  held  in 
riricr  E.    Resting  on  the 
disk  is  a  small  piece  of 
whicb  Ulightlypreasedby 
A,  And  this,  as  in  tho 
petition  by  themouthpicce 
on  A,  v.  lien  a  sound  is  pro- 
sricr.diii£  variations  in  tho 
jowdcr,  and  this  produces 
triitil    resistance.    Tho  a, 
cludud      an  electric  cir- 
ri nt  is  dowing,  undnla- 
<;i:.pbm;rm  produce  corre- 

2)  tbe  current. 


Perhaps  tho  best  known  fIO-  ia  — BJI- f°rm*  oi  tn-e  microphone 
ore  those  introduced  by  son's  micro-  Prof.  Hughes.  *  Ono  of 
the  commonest  is  shown  pijj»ne  Urns- in  fig.  11.  It  consists  of 
two  rectangular  pieces  of  .wood,  B  and  D,  fixed  to- 

gether with  their  planes  at  right  angles  to  each  other.    D  forms 
"  to  B  two  s 


the  base,  and  t 


small  blocks  of  carbon  C,  C  are  attached. 


Between  these  a  light  rod 
material  is  supported  on 
in  C,  C.    To  the  blocks 
aro  connected  for  tbe  )>u?- 
tho  instrument  iu  an  e lcc ;  r.  : 
terial  which  Hugh-  s  io-isml 
the  carbon  blocks  and  r<: 
metallized  by  hcati'i:;  it  n 
redness  and  plur.j,'M'£  it 
whilo  hot  into  mercury.  It' 
this  microphone  i*  j<  iv. 
in  circuit  with  a  teb  plione 
and  a  small  battery,  ui\- 
tne  or  two  small  l_>.itn.-il 
calls,    tbo  vibrati'in  pro- 
duced by  a  fly  wait .  in j-  c  a  ViQ- 
the  base  Dean  be  distinully  bc.-.rd  in  the 
apparatus  will  also  i  .  t  .is  a  j;;icrophnii.-  iu'i-n 
are  apt  to  ho  bars:?.     A  letter  furm  f .  r  this 
fig.  12.    In  this  a  lr_-ht  pencil  of  ,  :m  1 
has  one  end  rcsti:.,;   oil  two  b 
lower    one  l*inj; 
fixed  to  the  base. 
The  pressure  of  M 
cn  the  carbon  block 
is  regulated  by  ft 
iprings.    This  or 
rangemenj   is  en- 
closed in 
It  is  cana 


-^-j  A    of    tbo  annio 

m^*.  1  eiiv.11  e»;«  formed 

]  tv.'fj  electrodes  f,  t 

":  ■  I  of  iii'i'.TtiiiK 


-J.l:or_r-  t:a:i:  ii;iU.  r.  ' 


primary  circuit  of  the  Induction  coil  I  to  tho  battery  B,  and  thence 
to  8  again. This  forms  a  local  circuit  at  the  transmitting  station. 
Tho  line  of  circuit  passes  through  tbe  secondary  of  the  induction 


i  ::'.-.er. 


a  box  of  thin  wood,  against  which  the  Bound  is  directed.  V 
able  of  acting  well  as  a  transmitter,  and  especially  ,in'a 
modified1  form  used  by  Hughes  as  a  microphono  receiver.  ^The  ' 
lower  block  c  is  then  attached  to  the  centre  of  a  vertical  diaphragm 
and  against  it  the  sonnets  are  directed. 

The  Blake  transmitter,  which  is  perhaps  most  widciy  used  of 
til,  is  a  simple  modification  of  the  Hughes  instrument  last  described, 
i  t  consisU  (fig.  13)  of  a  frame  P,  to  which  is  attached  a  diaphragm 
D  of  thin  sheet  iron  ;  in  front  of  this  is  a  cover  M,  M  provided  with 
a  suitable  cavity  for  directing  the  sound -waves  against  the  dia- - 
phragm.  Tbe  microphonic  arrangement  consists  of  a  spring  S,*1 
nbont  the  hundredth  of  an  inch  thick  and  the  eighth  of  an  inch 
broad,  fixed  at  one  end  to  a  lever  L,  and  carrying  at  its  freo  ex- ' 
tiemity  a  brass  Mock  W.  In  ono  aids  of  W  a  small  disk  C  of  gas 
carbon  is  inserted,  resting  on  the  hemispherical  end  of  a  small 
platinum  pin  K,  about  tho  twentieth  of  an  inch  in  diameter,  held 
in  position  by  a  tbin  spring  A.  The  pressure  of  the  carbon  on  the 
platinum  point  can  be  adjusted  by  the  screw  N,  which  turns  tho 
jerer  about  the  flexible  joint  O.  The  electrical  connexiona  of  the 
anmoged  for  actual  use  are  also  illustrated  in  the 
circuit  goes  through  8.  W,  C,  K,  A,  and  tho 


Flo.  13.— Blake's  transmitter. 


coil  I  to  the  line,  from  that  to  the  telephono  T  at  the  receiving 
station,  and  then  cither  to  earth  or  back  to  tho  induction  coil  by 
a  return  line  of  wire. 

Telephonic  Cirtuitt. 
Tho  lines  used  for  telephone  purposes  are,  generally  speaking.  Tele- 
so  far  as  erection,  mode  of  insulation,  and  so  on  are  concerned,  much  pleat 
tho  same  as  those  used  for  ordinary  telegraphs.  In  towns  where  wins*, 
a  very  large  number  of  wires  radiate  from  one  centre  or  exchange, 
as  it  is  called,  where  thick  wires  are  unsightly,  and  where  it  is 
often  necessary  to  provide  for  long  spans,  a  comparatively  thin  wire 
of  etrong  material  is  employed.  For  this  reason  various  bronzes, 
such  as  silicon,  aluminium,  ice,  have  come  to  be  extensively  used 
for  making  wires  for  telenbouo  lines.  They  are  made  from  about 
tha  twentieth  to  the  thirtieth  of  an  inch  in  diameter,  and  are  found 
to  wear  well  in  tho  somewhat  mixed  atmosphere  of  a  town  ;  and 
owing  to  their  lightness  and  considerable  tensile  strength  it  is  com- 
paratively easy  to  erect  them  and  keep  them  iu  order.  The  majn 
objection  to  them  is  the  high  electrical  resistance  they  oppose  to 
the  current.  Tho  lines  on  a  town  exchange  system  are  not,  how- 
ever, as  a  rule,  so  long  as  to  make  this  objection  of  great  import- 
ance. But  long  lines,  such  as  thoso  extending  between  towns  some 
miles  apart,  should  be  made  of  pure  copper  wire  hard  drawn.  It  baa 
lately  been  found  possiblo  to  draw  copper  so  hard  as  to  be  almost 
equal  to  bronze  in  strength,  and  yet  to  retain  about  three  times  tha 
electric  conductivity  of  that  substance.  Copper  and  bronzo  wiroa 
possess  great  advantages  for  telephonic  purposes  over  the  iron  wires 
employed  in  telegraph  lines,  in  that  they  offer  a  much  lower  eflectivo 
resistance  to  tho  rapidly  undulating  and  intermittent  currents  pro- 
duced by  telephonic  transmitters.  The  electric  resistance  opposed 
by  a  wire  to  the  passage  of  such  a  current  is  always  greater  than 
that  opposed  to  a  steady  current,  and  this  difference  is  much  more 
marked  wben  the  wiro  is  of  magnetic  material  like  iron.  This  in- 
creased resistance  rises  in  proportion  to  the  rapidity  of  the  undula- 
tions of  the  current ;  consequently  high  notes  are  more  resisted 
than  low  notes.  Besides  this  variable  resistance,  telephony  has  to 
contend  with  "self-induction"  (see  Electricity,  vob  viii.  p.  76 
sq. )  of  the  current  on  itself,  and  this  is  by  no  means  unimportant, 
especially  on  long  circuits.'  Tho  marked  difference  between  iron 
and  copper  for  long  circuits  is  plainly  shown  by  tho  fact  that 
Rysselberg  and  others  have  spo" 


1000  miles  through  a  copper  wire  insulated  on  poles,  whereas 
could  net  work  a  similar  lino  of  iron  wire  ' 
Manchester. 
Tho  electrostatic  capacity 


ken  clearly  to  a  distance  of 
lore  as  Pj 
London  »nd 

r,  p.  115Cajui 
rhfy  con- 


tho  line  (see  Tvxeoiuph, 
above)  is  also  diminished  by  the  use  of  thin  wires  of  1 
ducting  material.  They  should  all  if  possible  be  erected  on  polos 
at  a  considerable  height  aboro  tbe  earth.  It  is  not  practicable  to 
work  an  ordinary  underground  lino  through  more  than  20  miles, 
and  cable  telephony  through  distances  of  over  100  miles  may  in 
the  present  auto  of  science  be  put  down  as  sn  impossibility. 

Another  element  of  great  importance  in  connexion  with  telephone 
>  Beo  paper*  by  Pror  Hughes,  Pint  Sac  TO.  vol.  tr.  p.  »,  and  Proa. 


/©urn. 


vol.  xL  p.  4<W.  with  remarks  on  U>em  by  Prof.  H.  ^.Vlber 1  T< 
1.  xvill.  p.  Ml  and  vol.  via.  p.  30;  by  Oliver  HeavUid*.  fail  ifoc- 
voU  xail.  r- J"8 :  by  Rarlelgh  »°J.  "1-  P-  3*1  and  vol.  mi.  p.  < & 

8«  alao  Prof.  Chryatal  on  Ui«  "  Differential  Telephone,"  In  Tmm.  &£.  ,s.«. 
Edtnb.,  vol  xxxL  pp.  COa-090.  ^ 
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line*,  which  in  roost  eases  doe*  not  require  to  bs  attended  to  in 
ordinary  telegraph  circuit*,  U  the  induction  from  one  line  to  an- 
other (nee  Electkicity,  voL  viii.  p.  76  s?.).  When  two  line*  having, 
aa  in  ordinary  telegraphy,  an  earth  connexion  at  each  end  run  lor 
any  great  diatance,  aay  a  niile  or  more,  parallel  to  each  other  on 
the  tame  supports,  a  conversation  which  is  being  carried  on  through 
one  of  then  can  be  overheard  by  means  of  the  telephones  on  the 
other.    This  is  due  to  the  fact  that,  when  a  current  is  auddenly 
set  up  in  one  closed  circuit,  it  induces  an  instantaneous  current  in 
any  other  closed  circuit  which  is  nesr  to  it.    This  induced  current 
not  only  destroys  the  privacy  of  the  circuit  in  question  but  aho 
lowerj  its  efficiency.    The  mischief  is  even  greater  when  telegraph 
ar.d  telephone  lines  run  along  the  same  route  supported  on  the 
same  poles,  because  the  strong  intermittent  currents  sent  through 
telegraph  wires,  and  the  irregular  manner  in  which  the  intermit- 
tence J  follow  each  other,  induce  a  series  of  such  powerful  secondary 
currents  in  the  telephone  lioes  that  the  noUe  heard  in  the  tele- 
phono  is  often  sufficient,  when  the  lino  is  a  mile  or  two  long,  to 
IteihoU  dnviti  all  speech.    In  the  case  of  parallel  telephone  line*  the  best, 
fir  over-  if  not  the  only,  cure  is  to  use  return  wires,  and  arrange  them  so  thst 
conjng    the  currents  induced  in  the  outgoing  wire  shall  he  neutralized  by  th* 
indno-     corresponding  current  induced  in  the  incoming  wire.    For  mixed 
lion.       telegraph  and  telephone  circuits  various'  methods  have  been  pro- 
posed ;  but  the  most  generally  approved  plan  is  to  have  return 
wires.    For  circuits  worked  wholly  on  the  return  principle  the  main 
thing  to  be  attended  to  is  tho  symmetrical  arrangement  of  the  wires, 
so  thst  the  outgoing  and  incoming  wires  may  bo  subjected  to  the 
tame  influence.    This  is  nearly  provided  for  oy  running  them  in 
such  a  way  that  they  msy  be  all  supposed  to  lie  on  the  surface  of  a 
cylinder  in  lines  parallel  to  its  axis,  the  two  wires  at  the  opposite 
ends  of  a  diameter  being  slwsys  used  for  the  same  circuit  When 
more  than  four  wires  form  tho  group  complcto  compensation  is  not 
obtained  in  this  way,  because  tho  current  is  always  stronger  near 
the  transmitting  end  cf  the  line  than  near  tho  receiving  end,  on 
account  of  the  very  sensible  effect  of  tho  capacity  and  th*  leakage  of 
the  line.    It  is  therefore  best  to  arrange  the  wires  in  groups  of  four 
— that  is,  in  pairs  of  circuits— and  run  them  so  as  to  form  spiral 
lines  round  an  axial  line  equidistant  from  each  of  the  four  wires. 
Any  pair  of  wires  forming  a  circuit  which  runs  parallel  to  other 
wires  can  bo  arranpod  so  as  to  be  very  nesrly  free  fiom  induction 
by  interchanging  their  position  relatively  to  the  other  wires  At  short 
lino.    Caro  must,  however,  bo  taken,  when  moro 
four  or  when  moro  than  one  pair  are  rnn,  tbet 
produced  by  the  twisted  arrangement  of  ouo  set, 
of  the  interchanges  of  the  wires  in  the  dinereut  pairs,  is  not 
■poiled  by  the  twisting  or  interchanging  of  another  set  or  pair. 
Telephone  lines  running  parallel  to  telegraph  lines  should  be  formed 
rnto  one  or  more  groups,  each  being  run  on  the  twist  plsn  so  ss  to 
eliminate  as  completely  as  possible  the  effect  of  the  telegraph  signals ; 
the  small  residual  effect  of  the  telephone  signals  is  of  comparatively 
little  importance  in  such  a  case.    A  twisted  cable  of  telephone  wire 
may,  when  each  circuit  is  formed  by  diametrically  opposite  wires,  be 
placed  in  the  same  tub)  witu  similar  cables  employed  for  telegraph 
purposes.    Tho  central  wire  of  the  cable  msy  be  used  either  as  a 
telegraph  lino  or  as  a  telephone  line  having  an  earth  return. 
Another  method  is  to  use  powerful  telephone  transmitters  and 
insensitive  receivers ;  that  is  to  say,  make  the  telephone  currents 
so  powerful  that  the  telegraphic  iuduced  currents  will  bo  small  in 
comparison,  and  us*  receivers  so  insensitive  as  to  suit  such  currents. 
One  of  the  main  obstacles  in  tho  wsy  of  this  method  st  present  is 
the  difficulty  of  getting  strong  telephonic  current*,  for  even  the  best 
transmitters  ar*  not  yet  suflicientJy  powerful,  and  there  is,  besides, 
a  decided  tendency  towards  a  loss  of  quality  in  tho  nouud  when  tho 
transmitter  is  made  powerful.    A  third  method  is  to  render  the 
telegraphic  current  comparjtively  harmless  by  taking  away  the 
suddenness  of  tho  intermittrncca,    This  is  quits  possible  because 
the  number  of  currents  sent  per  second,  evon  ou  fsst  working  circuits, 
is  not  such  as  to  p  roil  ace  a  high  musical  note.   If,  then,  tho  currents 
be  made  in  some  way  to  riso  slowly  to  their  full  strength  and  fall 
•gain  slowly  to  xero  tho  diaphragm  of  the  receiving  instrument, 
instead  of  showing  the  sudden  rise  snd  euddeu  fill  ss  st  present. 
Would  move  so  slowly  backwards  and  forwards  that  the  ear  would 
Sot  be  disturbed  by  tie  sound.    Perhaps  tho  simplest  way  to  accom- 
plish this  is  to  place  an  electxomsgnet  in  the  circuit  of  the  tele- 
graph line  at  the  sending  station,  for  th*  self- induction  of  the 
magnet  coil  prevents  the  current  assuming  its  strength  suddenly. 
But  on  telegraph  circuits  where  speed  is  of  great  importance  this 
method  cannot  be  followed  owing  to  the  retardation  of  the  telegraph 
signals  snd  the  consequent  loss  of  speed  thereby  occasioned, 
hysael-       An  ingenious  application  of  the  method  of  compensation  just 
ijerg's     indicated  has  been  made  by  Ryaselberg,  who  has  used  not  only  wire* 
system,    carried  on  the  asms  poles  as  the  telegraph  bnt  even  the  telegraph 
lines  themselves  for  telephone  purposed.    The  arrangement  of  bis 
system  is  shown  iu  fig.  14,  where  L  and     represent  two  telegraph 
line*.    Between  these,  at  each  end,  are  inserted  two  condensers 


C,,  C,  cr.-.l  :  telephone  T,  toother  wUh  transmitters,  &c,  so  that, 
■opposing  tho  telegraph  i»*uuincnU  removed,  the  two  wirea 


would 


bo  an  ordia.iry  telephone  circuit  worked  through  condensers.  Tho 
teiesraph  apparatus  consists  of  an  ordinary  l  .reiver  R,  sending 
battery  B,  and  key  K,  ~* 
together  with  a  con- 
denser  C,  inserted  be-  £  =>"CT  V~r 
tween  the  earth  and  the  »  j~j  Sr—r^ 
line  terminal  of  tho  key,    I        c  _C      Vt  i 

and    two    electromog-   "S^r- — ' 

netic  inductors  E,  E'. 
When  the  key  is  de- 
retarded  by  the  electro- 
dense-  C,  which  has  to 
fact  additional  electro- 
sending  end  of  th*  line, 
further  retarded  by  tho 
hence  tho  condenser  C\ 


pressed  the  ctrrcut  is 
magnet  E  and  the  con- 
bo  charged,  giving  in 
static  capacity  at  tho 
The  current  is  sti'.l 
Fig.  Is.  electromagnet       E'  ; 

charged  so  gradually  that  Tery 
~he  condens^ia 


littlo  disturbance  is  noticeablo  in  the  telephone  T.  Th< 
C1,  C,  prevent  leakage  from  on*  line  to  tho  other,  but  have  sufu 


act  aa  if  it  were  in  a 


jeakagi 

cient'eipacity  to  ahow  the  telephono  to 
metallic  circuit. 

Tit*  Working  of  Teltphont  Circuits. 
Tho  method  iirat  employed  for  working  a  telephone  lino  waat^rly 
extremely  simple.  A  sir.gl*  lino  of  wire,  liko  an  ordinary  telegraph  method 
line,  had  a  Bell  telephone  included  in  it  ct  each  end  and  the  ends 
were  put  to  earth.  W  ords  spoken  to  the  telephono  st  one  end  could 
be  heard  by  holding  the  telephone  to  the  ear  at  tho  other.  To 
obviate-  tho  inconvenience  of  placing  the  telephone  to  the  mouth 
and  the  ear  alternately,  two  telophouea  wcro  commonly  used  at  each 
end,  joined  either  parallel  to  each  othor  or  in  series.  The  con- 
trivance most  gcneruKv  adopted  for  calling  attention  is  the  call  bell, 
rung  either  by  a  small  magneto  elcctria  machine  or  by  a  battery. 
The  telephone  was  switched  out  of  circuit  when  not  iu  use  and  the 
bell  put  in  its  place,  an  ordinary  key  being  used  for  putting  the 
battery  in  circuit  to  mako  the  signal.  This  arrangement  ia  still 
employed,  a  book  being  attached  to  the  switch  lever  so  that  the 
mere  hanging  up  of  the  telephono  puts  the  bell  in  circuit.  In  some 
cases,  when  the  cell  is  rung  by  a  magnet)  machine,  the  coil  of  the 
roachiue  H  automatically  cut  out  of  circuit  when  it  is  not  in  action, 
but  tire  turning  of  the  handle  moves  a  centrical  arrangement  by 
which  it  is  thrown  in. 

.At  first  it  was  usual  to  employ  tho  same  instrument  both  as  trans-  Wo:l'_;g 
mitter  and  as  receiver,  and  to  join  it  in  the  direct  circuit  But  it 
was  soon  found  that  the  microphone  transmitter  could  only  be  used  uiiciv- 
to  advantage  iv.  this  way  when  Jho  total  resistance  of  tho  circuit,  pVc-. 
exclusive  of  the  microphone,  wss  small  compared  with  the  resistance 
of  the  microphone, — that  ia,  on  very  short  lines  worked  with  low 
resistance  telephone*.  The  transmitter  on  long  and  high  resistance 
lines  worked  better  by  joining  indirectly  in  a  lecal  circuit,  in  tho 
manner  shown  in  fig.  13,  the  microphone,  a  battery,  and  the  primory 
of  an  induction  coil,  and  putting  tho  line  in  circuit  with  thesecor.ef- 
ary  of  tho  induction  coil,  which  acted  as  the  transmitter.  Tho 
resistance  of  the  microphone  can  thus  be  made  a  large  fraction  of 
the  total  resistance  of  th*  circuit  in  which  it  is  placed  j  hence,  by 
using  considerable  currents,  small  variations  in  its  resistance  can 
be  made  to  induce  somewhat  powerful  currents  in  the  line  wire. 
The  requisite  energy  is  derived  from  the  battery.  If  there  ar*  other 
resistances  in  the  circuit  it  is,  in  some  cases,  better  to  join  it  «■  a 
shunt  to  the  primary  circuit  of  the  induction  coil.  It  may  even 
prove  advantageous  to  insert  resistances  in  the  circuit,  increase  the 
battery  power,  and  join  the  microphone  as  here  indicated,  bceauso 
in  this  way  powerful  currents  can  tx  obtained  in  the  line  without 
the  harshness  which  is  apt  to  be  produced  by  the  variations  cf  a 
strong  current  passing  through  the  microphone. 

Translation  from  one  line  to  another,  or  from  one  section  toTr-.j> 
another  of  the  same  lint,  is  effected  by  putting  the  primary  of  an  ti:n. 
Induction  coil  in  the  pltco  of  the  receiving  telephone,  the  secondary 
being  in  circuit  with  tho  second  line  or  section.  This  plan  ia  use- 
ful whero  the  samo  message  is  to  bs  sent  to  different 'places  at  onco 
(distributed),  and  is  sometimes  used  for  translating  from  a  double 
wire  to  a  single  wire  system.  Probably  a  better  plan  is  to  work  a 
microphone  by  the  membrane  of  the  receiving  telephone,  and  re- 
transmit the  messsge,  taking  new  energy  from  a  second  batter}-.1 
When  the  induction  coil  arrangement  is  used  for  translating  from 
a  doubls  to  a  single  wire  circuit,  or  via  vena,  it  is  necessary  to 
make  the  induction  coil  suit  th*  circuits,  so  that  either  coil  may 
be  used  as  primary,  according  to  th*  end  from  which  the  message  is 
sent  Everything  else  bclug  similar,  the  resistances  of  tho  coils 
should  be  in  nearly  the  same  ratio  as  the  resistances  of  the  lines 
in  which  they  are  placed. 

it  is  n« 


In  a  large  town  It  ia  neither  practicable  nor  desirable  to  connect  I 1- 
each  subscriber  directly  with  all  th*  other  subscribers,  hence  a 
system  of"  exchanges  "  has  been  adopted.  An  exchange  is  a  central 
station  to  which  wire*  are  brought  from  the  different  subscribers, 
any  two  of  whom  can  be  put  in  telephonic  communication  with  each 
otber  when  tho  proper  pairs  of  wires  are  joined  together  to  the  - 
1       TUou..o«  aid  Houston,  let  /<*.«.,  ISth  Altl-.i  la.'*. 
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change  Tfa«  arrangement  it  illustrated  in  fig.  15,  where  C  repre»Bnta 
An  exchange  front  which  wire*  radiate  to  too  points  a,  b,  e,  d,  .  .  . 
SuppoM  a  wishes  to  spoik  to  a* ;  be  communicates  his  wish  to  an 
attendant  at  0,  who  first 
calls  d,  and  than  con-  ■ 
met*  0  to  1,  making 
the  circuit  continaoos 
from  a  to  d.  The  ar- 
rangements at  tha  ex-aO"  »C;  i  0« 
change  for  facilitating 
connexions  vary  con- 
siderably, bnt  are  simi- 
lar in  principlo  to  tha 
switch  boards  used  in 
telegraphy.  Each  of  tha 
wires  is  first  brought  to  an  indicator  and  then  to  a  set  of  terminals 
arranged  in  an  orderly  manner  on  a  board,  tha  number  of  the 
terminal  for  any  one  wire  bcinf-  tho  umn  as  the  number  under  tha 
shutter  of  the  indicator  In  that  wire  circait.  In  many  cases  tho 
terminals  take  the  form  of  spring  clips,  which  connect  the  line  to 
<irth,  and  under  which  a  thin  piece  ol  metal,  covered  with  insulat- 
ing material  on  one  side  and  called  a  "jack,"  can  be  readily  inserted 
lor  connecting  that  circuit  with  any  other.  A  piece  of  flexible  wire 
cord,  currying  a  jack  at  each  end,  forms  a  ready  and  common  medium 
of  connexion  ;  but  in  many  cases  the  switch  board  is  arranged  with 
cross  strips  of  metal  so  that  by  inserting  a  jack  into  the  terminals 
of  the  two  wires  they  can 'be  both  connected  to  the  same  strip  of 
metal  and  therefore  together.  In  large  exchanges  one  switch  board 
of  moderate  size  is  not  sufficient,  ana  so  a  number  are  fitted,  being 
connected  together  by  several  conductors,  in  order  that  no  interrup- 
tion may  ensue  in  consequence  of  these  being  all  occupied.  A  line 
on  one  ooord  is  connected  with  one  on  another  board  by  joining  the 
terminal  of  the  first  to  one  of  the  conductors  connecting  the  two 
boards  by  a  jack-cord,  and  then  by  another  iack-cord  connecting 
that  conductor  to  tho  terminal  of  the  other  line.  Thus  different 
sn-itch  boards  may  bo  look< 
together  by  a  number  of  truck  wires  after  the 
below. 

In  a  Urge  system  it  in  much  more  convenient  and  economical  to 
have  exchanges  in  tho  various  districts,  and  connect  these  with  a 
central  exchange  by  a  sufficient  number  of  trunk  lines.  A  sub- 
scriber in  one  district  wishing  to  speak  to  a  subscriber  in  another 
calls  the  exchange  in  his  own  district  and  is  put  in  communication 
by  tho  attendant  stationed  there  with  tho  central  oxchangc.  The 
attendant  at  the  central  exchange  puts  the  subscriber  in  communi- 
cation with  the  district  he  requires,  and  the  attendant  there  calls 
the  other  subscriber  and  joins  the  two  subscribers'  lines  together. 
In  some  carts  neighbouring  district  exchanges  have,  besides  a  com- 
rjKi>  means  of  communication  through  the  central  exchange,  an 
independent  connexion.  These  arrangements  are  diagraminaticaily 


Pta.  18.— Telephone  district  n-h»i*ge». 

illi*:tritcd  in  fix.  16,  where  1,  2,  3,  4,  5,  8  represent  district  ex- 
r 1  .'.njres  and  C  tho  central  exchange  ;  districts  3  and  4  and  4  and 
C  are  supposed  to  have  independent  connexions. 
Sinclair's  An  arrangement  was  pro  pood  about  two  years  ago  by  Mr  D. 
v  tnmatic  Sinclair  of  the  Glasgow  telephone  exchange  for  allowing  small  die- 
,  -  uange.  tnct  exchanges  to  be  worked  by  the  attendants  at  the  central  ex- 
change 1  The  two  exchanges  are  connected  by  a  trunk  line  and 
fr^  m  the  district  exchange  wires  are  led  to  the  different  subscribers. 
These  wires  are  in  the  normal  state  of  matters  connected  with  con- 
tact plates,  over  which  an  arm  joined  to  the  trunk  wire  can  be 
made  to  travel.  Suppose  the  central  exchange-  wishes  to  speak  to 
any  one  of  the  subscribers,  tho  arm  is  made  to  travel  round,  by 
currents  sent  from  the  exchange  through  an  clectromsguctio  step 
by  step  arrangement,  until  it  comes  in  contact  with  the  proper 
pli'.o,  after  which  the  subscriber  is  called  in  the  ordinary  way. 
\Vhcn  one  snbechber  belonging  to  tho  district  exchange  wuhes  to 
speak  to  another  in  the  same  district,  ho  rings  the  bell  in  the  ordi- 
li  iry  way,  and  this  operation  disconnects  all  other  subscribers  and 
put?  him  in  connexion  thron<rh  the  tr:nk  line  with  the  centrxl  ex- 
1  Bos  fme.tKU.  Hk.  qt  (JUitpsw,  ruL  x»u.  p.  3*. 


Fw.  IT.— Indicator! 
nimuuclstcr. 


chsnge.  The  attendant  there  ascertains  to  whom  It  fa  that  he 
wishes  to  speak,  and  by  moving  round  the  contact  arm  pats  tho 
two  subscribers'  lines  In  contact 

The  indicator,  or  annunciator  as  it  is  sometimes  culled,  is  shown  Indicaio- 
in  fig  17.  It  consists  of  an  electromagnet  If,  which  on  a  current  or  am,  aa 
being  sent  through  it  pulls  down  the  fc1  »  "m '  '-""yn  ciator. 

armature  a,  relievos  the  catch  c,  and 
allows  tho  shutter  d  to  fall  down, 
exposing  a  plate  p,  on  tho  front  of 
which  tho  number  of  the  subscriber 
is  printed.  When  tho  exchange  is  '  ^ 
called,  the  shutter  d  is  dropped,  tho  saBts 
attendant  connects  tho  line  leading 
to  the  exchange  table  with  tho  ter- 
minal corresponding  to  the  indicator,  and  Crds  who  is  wauled  ; 
then  he  calls  that  subscriber,  makes  the  through  connexion,  and 
put*  up  tho  shutter.  When  the  subscribers  have  finished,  both 
call  the  '.xcharji^j  or,  as  it  U  commonly  put,  "ring  orf";  this 
drops  both  shutters  i;nd  oerves  as  tho  signal  that  they  ha*o  finished 
spe-iking. 

The  principle  of  transmitting  sound  by  the  radiophone  will  be  lUdic- 
understood  from  fig.  18.    M  represents  a  mirror, 
beam  cf  light  is  reflected  through  the  lens  I  to  a  second 
and  m  forms  a  diaphragm  against  the  N, 
back  of  which  the  sound  vibrations  sent  \\\ 
through  the  robe  t  are  made  to  impinge. 
The  beam  of  light,  after  being  reflected 
from  m,  passes  through  the  lower  lens  /, 
and  thence  as  a  nearly  parallel  beam  to 
the  parabolic  reflector  B.  A 
photophonic  receiver  P,  sup-  ' 
posed  in  this  case  to  be  a 
spiral  of  selenium  wire  wonnd 


on  the  sarfaco  of  a  cylinder,  Fio.  19.— Ben's  radiopt  du*. 

is  placed  at  the  focus  of  the  reflector  so  that  the  besm  of  light  from 
m  ii  concentrated  on  it  In  circuit  with  the  receiver  P  a  battery  B 
and  a  teltpbono  T  are  included  and  through  the  circuit  a  feeble 
electric  current  flowa  continuously.  The  photophonic  receiver  should 
be  placed  so  as  to  receive  as  little  light  as  possible  from  any  other 
source  than  the  mirror  m.  Words  spoken  through  the  tube  t make 
the  mirror  m  vibrate,  so  that  the  beam  of  light  reflected  from  it 
becomes  more  or  less  spread.  The  lens  1  is  then  unable  to  bring 
the  beam  into  parallelism,  and  the  intensity  of  the  reflexions  from 
R  to  P  is  varied,  therefore  also  tho  current  through  tho  coil  of  the 
telephone,  which  in  consequence  gives  out  a  sound.  The  amount 
of  spreading  of  the  beam  being  proportional  to  the  intensity  of  the 
vibrations  of  m,  and  this  again  proportional  to  the  intensity  of  the 
sounds,  the  sounds  heard  in  the  telephone  are  similar  to  those  pro- 
duced at  the  end  of  t  Theoretically  the  receiver  may  be  at  any 
distance  from  the  transmitter,  but  considerable  difficulty  arises  if 
the  distance  is  great 

Ono  of  the  simplest  forms  of  th«  phonograph  is  shown  in  fig  19. '. 
It  consists  of  a  rigid  spindle  3  screwed  for  about  one-third  of  its  graph, 
length,  and  fitted  to 
work  smoothly  but 
tightly  in  the  frame 
/,/,  which  is  se- 
curely attached  to  a 
sole  plate  P.  On  the 
spindle  a  drum  D  is 
fixed,  the  axis  of 
which  coincides  ac- 
curately with  that 
of  the  spindle.  On 
the  surface  of  the  J 
drum    a    screw    is  C  

cut  of  precisely  the  >*•-  Ed»*°>>  •  rka&r-rapn. 

name  pitch  as  that  on  the  spindle.  A  fly-wheel  W  is  fixed  to 
one  end  of  the  spindle,  ana  u  provided  with  a  handle  H,  by 
which  the  spindle  and  drum  can  be  conveniently  turned.  One 
of  the  bearings  has  either  a  screw  thread  cut  along  it,  or  is  fittrd 
with  one  or  more  studs  which  work  easily,  but  without  shake,  in 
the  screw  thread.  When  the  spindle  is  turned,  it  receives  a  trans- 
verso  motion,  and  a  point  fixed  relatively  to  the  sole  plate  P  and 
touching  the  drum  traces  out  a  spiral  ou  its  surface,  exactly  coin- 
ciding with  the  screw  thread  cut  on  it.  A  mouthpiece  M,  like  that 
of  a  telephone  transmitter,  provided  with  a  diaphragm  of  parch- 
ment or  similar  substance,  is  mounted  on  a  lover,  which  is  pivoted 
at  A  and  provided  with  a  set  screw  b.  A  Munt  needle  point  fa 
either  fixed  to  the  centre  of  the  diaphragm  or  carried  by  a  light 
spring  in  each  a  way  as  to  press  -on  the  centre  of  the  diaphragm 
with  the  needle  point  projecting  outwards.  To  use  tho  instrument, 
the  dram  D  Is  covered  with  a  sheet  of  somewhat  oMff, tinfoil,  and 
the  mouthpiece  is  adjusted  as  shown  in  the  figure,  with  the  needle 
point  over  tho  hollow  part  of  tho  tinfoil,  aud  fixed  by  the  set  screw 
to  ma!:e  a  -light  indentation  in  it  Tho  drum  is  then  turned  and 
words  spoken  in  a  somewhat  loud  and  clear  toue  In  front  of  tha 
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piece.  The  vibrations  of  the  diaphragm  canse  the  needle 
««t  to  make  indentations  more  or  leas  deep,  according  to  the 
ntrtiity  of  the  sound,  in  the  surface  of  the  tinfoiL  If  the  month- 
joki a  then  raised,  the  dram  turned  back  to  its  original  position,  the 


moutti piece  lowered  so 
previously  made,  and  the 
on  by  the  needle  point 
the  same  words  which 


tbe  point 

mg  over  tl 
spoken  to  it. 


on  tbe  groove  whfsh  it 
d,  the  diaphragm,  acted. 

lant.Hnn    will  give  OUt 

(T.  GR.) 


TELESCOPE 


rE  telescope  io  aa  optical  instrument  employed  to 
view  or  discover  distant  objects.1  The  fundamental 
optical  principles  involved  in  its  construction  have  already 
been  dealt  with  in  the  articles  Lioht  and  Optics,  and 
these  should  be  first  perused  by  the  reader. 

History. 

The  credit  of  the  discovery  of  the  telescope  has  been  a 
fruitful  subject  of  discussion.  Thus,  because  Democritus 
uiwunced  that  the  milky  way  is  composed  of  vast  mul- 
titudes of  sUrs,  it  has  been  maintained  that  ho  could  only 
have  been  led  to  form  such  an  opinion  from  actual 
elimination  of  the  heavens  with  a  Ulcscope.  Other 
passages  from  the  Greek  and  Latin  authors  have  similarly 
twn  cited  to  prove  that  the  telescope  was  known  to  the 
ancients.  But,  as  has  been  remarked  by  Dr  Robert  Grant 
tHutory  of  Physical  Astronomy,  p.  515),  we  are  no  more 
wirranted  in  drawing  so  important  a  conclusion  from 
osual  remarks,  however  sagacious,  than  we  should  be 
justified  in  stating  that  Seneca  was  in  possession  of  the 
discoveries  of  Newton  becauso  he  predicted  that  comets 
would  one  day  be  found  to  revolve  in  periodic  orbits. 
Molyneux,  in  his  Dioptrica  iVova,  p.  256,  declares  his 
opinion  that  Roger  Bacon  (who  died  c.  1294)  "did  per- 
fectly well  understand  all  kinds  of  optic  glasses,  and  knew 
likewise  the  method  of  combining  them  so  as  to  compose 
some  such  instrument  as  our  telescope."  He  cites  a 
[awage  from  Bacon's  Opus  Majut,  p.  377  of  Jebb's  edition, 
1733,  translated  as  follows  :— 

•  be  performed  by  refracted  vision 
iho  canons  above  mentioned  that 
xceedingly  small,  and  the  contraryt 
al»  that  the  most  remote' objects  may  appear  just  at  hand,  and  the 
converse  ;  for  we  can  give  euch  figures  to  transparent  bodies,  and 
dupose  them  in  such  order  with  respect  to  the  eye  and  the  objects, 
ti»t  the  rays  shall  be  refracted  and  bent  towards  any  place  we 
please,  so  that  wo  shall  see  the  object  near  at  hand  or  at  any  dis- 
tance under  any  angle  we  pleas*.  And  thus  from  an  incredible 
distance  we  may  read  the  smallest  letters,  and  may  number  the 
smallest  particles  of  dust  and  sand,  by  reason  of  the  greatness  of 
tin  angle  under  which  we  see  them.  .  .  .  Thus  also  the  sun, 
won,  and  stars  may  bo  made  to  descend  hither  in  appearance, 
iai\to  be  visible  over  the  heads  of  our  enemies,  and  many  things 
cf  the  like  sort,  which  persons  unacquainted  with  such  things 
would  refuse  to  believe. " 

Molyneux  also  cites  from  Bacon's.  Epistola  ad  Pariiiftuem, 
"Of  the  Secrets  of  Art  and  Nature,"  chap.  6  :— 

"Glasses  or  diaphanous  bodies  may  be  so  formed  that  the  most 
remote  objects  may  appear  iust  at  hand,  and  tho  contrary,  so  that 
w«  may  read  the  smallest  letters  at  an  incredible  distance,  and 
m*y  number  things,  though  never  so  small,  and  may  make  the 
>tan  also  appear  as  near  as  we  please." 

These  passages  certainly  prove  that  Bacon  had  very 
nearly,  if  not  perfectly,  arrived  at  theoretical  proof  of  the 
possibility  of  constructing  a  telescope  and  a  microscope ; 
tut  his  writings  give  no  account  of  the  trial  of  an  actual 
telescope,  nor  any  detailed  results  of  the  application  of  a 
telescope  to  an  examination  of  tho  heaveus.  It  has  been 
pointed  out  by  Dr  Smith,  in  his  Complete  System  of  Optics, 
that  Bacon  imagines  somo  effects  of  telescopes  which 
cannot  be  performed  by  them,  and  his  conclusion  is  that 
Bacon  never  actually  looked  through  a  telescope. 

Giambattista  della  Porta,  in  his  Magia  Naiuralis,  printed 
in  1558,  makes  the  following  remarkablo  statement : — 


»w,  iran^iaieu  as  ioiiows  : — 

"Greater  things  than  these  may  be 
For  it  is  easy  to  understand  by  tho  < 
tha  greatest  objecta  may  appear  exceed 


In  recent  years  the  term  "photographic  teleacopo"  has  been 
W- id  to  instruments  employed  to  record  the  appearance  of  celestial 
■Jtytctj  by  photography. 


"  If  yon  do  but  know  bow  to  join  the  two  (viz.,  the  concave  and 

remote  and 
withal  very 


the  convex  glasses)  rightly  together,  you  will  aee  both  remote  and 
near  objecta  larger  than  they  otherwise  appear,  and 


distinct" 

Wolfiua  infers  from  this  passage  that  its  author  was  the 
first  actual  constructor  of  a  telescope,  and  it  appears  not 
improbable  that  by  happy  accident  Porta  really  d\d  make 
some  primitive  form  of  telescope  which  excited  tho  wonder 
of  his  friends.  Hero,  however,  his  interest  in  the  matter 
appears  to  have  ceased,  and  he  was  unable  either  to  ap- 
preciate the  importance  of  his  discovery  or  to  describe  the 
means  by  which  the  object  was  attained.  Kepler,  who  exa- 
mined Porta's  account  of  his  concave  and  convex  lenses  by 
desire  of  his  patron  tho  emperor  Rudolph,  declared  that 
it  was  perfectly  unintelligible.  Poggendorff  (Gesch.  der 
Physik,  p.  134)  throws  considerable  doubt  on  the  origin- 
ality of  Porta's  statement 

Thomas  Digges,  in  his  Stratioticus,  p.  359,  published  in  Leonard 
1 573,  states  that  his  father,  Leonard  Digges,  Dig^s. 
"among  other  curious  practices  had  a  method  of  discovering  by 
perspective  gli«ses  set  at  clue  angles  all  objecta  pretty  far  distant 
that  the  »un  shone  upon,  which  lav  in  the  country  round  about," 
and  that  this  was  by  the  help  of  a  manuscript  book  of 
Roger  Bacon  of  Oxford,  who  he  conceived  was  the  only 
man  besides  his  father  who  knew  it.    Thero  is  also  the 
following  passage  in  tho  Pantometria  (bk.  L  chap.  21)  of 
Leonard  Digges  J  (originally  published  by  his  son  Thomas 
in  1571,  and  again  in  1591): — 

"Marvellous  aro  the  conclusion*  that  may  be  performed  by 
glasses  concave  and  convex,  of  circular  and  parabolic  forms,  using 
for  multiplication  of  beams  sometime  the  aid  of  glasses  transparent, 
which,  by  fraction,  should  unite  or  dissipate  the  images  or  figure* 
presented  by  tho  reflection  of  other." 

He  theu  describes  tho  effects  of  magnification  from  a  com- 
bination of  lenses  or  mirrors,  adding : — 

"  Ilut  of  these  conclusions  I  minde  not  here  to  intreate,  having 
at  lirgo  in  a  volume*  by  itaelfe  opened  the  miraculous  effects  of 
perspective  glasses." 

It  is  impossible  to  discredit  the  significance  of  theso 
quotations,  for  the  works  in  which  they  occur  were  pub- 
lished more  than  twenty  years  beforo  tho  original  date 
claimed  for  the  discovery  of  the  telescope  in  Holland. 

That  Roger  Bacon  had  tolerably  clear  ideas  as  to  tho 
practical  possibility  of  constructing  telescopes,  and  that 
Leonard  Digges  had  access  to  some  unpublished  MSS. 
of  Bacon,  and  by  their  aid  constructed  some  form  of.  tele- 
scope, seem  to  be  obvious  inferences  from  the  preceding 
evidence.    But  it  is  quite  certain  that  previous  to  1600 
the  telescope  was  unknown,  except  possibly  to  individuals 
who  failed  to  see  its  practical  importance,  and  who  confined 
its  use  to  "curious  practices"  or  to  demonstrations  of 
"  natural  magic."    The  practical  discovery  of  tho  instru-  The 
ment  was  certainly  made  in  Holland  about  1608,  but  the1><lt':') 
credit  of  the  original  invention  has  been  claimed  on  behalf  of  jg0'j* 
of  three  individuals,  Hans  Lippershey  and  Zachariaa 
Jansen,  spectacle-makers  in  Middelburg,  and  James  Metius 
of  Alkmaar  (brother  of  Adrian  Metius  tho  mathematician). 

Dcscartea,  in  hia  treatise  on  Dioptrics  (1637),  attributea  the  dis- 
covery to  Metius  "about  thirty  years  ago,"  whilst  Schvraslus  de 
Rheita,  a  Capuchin  friar,  in  his  Oculus  Enoch  tt  Eliss  (Antwerp, 
1845),  give*  the  credit  to  Lippershey  about  1609.  Peter  Bore), 
physician  to  the  king  of  France,  published  at  The  Hague,  In  1655, 
a  work  De  Vera  Telescopii  Invenlore.  He  was  assisted  in  its  pre- 
paration by  William  Borel,  Dutch  envoy  at  the  court  of  rnuce, 
and  the  latter  declares,  as  the  result  of  patient  investigation,  that 
>  He  died  about  1570.  His  son  alludes  to  bis  untimely  deatb  in 
tha  prefaco  t 


at  1570.    His  son  alludts 
e  Pantcmetria. 
1  There  is  no  farther  trace  of  this  volume. 
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lanseu.  Jansen  and  hi*  father  were  the  real  inventor*  of  the  telescope  in  I 
1010,  and  that  Lippershey  only  made  a  telescope  arter  hinta  acci- 
dentally communicated  to  him  of  the  details  of  Jansen '•  invention. 
But  the  west  trustworthy  information  on- the  subject  is  to  be  cot 
from  the  researohes  of  Van  Swindon.1  Briefly  nummarlzed,  this 
evidence  is  a*  follows.  In  the  library  of  the  university  of  Leyden, 
amongst  the  MSS.  of  Huygena  there  la  an  original  copy  of  a 
document  (dated  17th  October  1608)  addressed  to  the  states-general 
by  Jacob  Andrianioon  (the  same  individual  who  is  called  James 

Metius.  Metius  by  Descartes),  petitioning  for  the  exclusive  right  of  selling 
an  instrument  of  his  invention  by  which  distant  objects  appear 
larger  and  more  distinct.  He  states  that  he  had  discovered  the 
instrument  by  accident  when  engaged  in  making  experiments,  and 
had  so  far  perfected  it  that  distant  object*  were  made  oa  visible 
and  distinct  by  his  instrument  as  could  be  done  with  the  one  which 
had  been  lately  offered  to  the  states  by  a  citizen  and  spectacle- 
maker  of  Middelburg.  Among  the  Acts  of  the  states-general  pre- 
served in  the  Government  archives  at  Tho  Hague,  Van  Swinden 
found  that,  on  2d  October  1608  the  assembly  of  the  states  took  Into 

i  if-        consideration  tho  petition  of  Hans  Lipperahey,  spectacle-maker,  a 

l-M-shev.  native  uf  Wejel  and  an  inhabitant  of  Middelburg,  inventor  of  an 
instrument  for  seeing  at  a  distance.  On  -4th  October  a  committee 
was  appointed  to  t<?at  the  instrument,  and  on  the  6th  of  tho  same 
month  the  assembly  agreed  to  give  Lipporshey  900  florins  for  hi* 
instrument.  Further,  on  the  15th  December  of  tho  same  year  they 
examined  an  instrument  invented  by  Lippershey  at  their  request 
to  &tyj  with  both  eyes,  and  gave  him  orders  to  executo  two  similar 
instruments  at  800  florins  each  ;  but,  as  many  other  persons  had 
knowledge  of  this  new  invention  to  see  at  a  distance,  they  did  not 
deem  it  expedient  to  grant  him  an  exclusive  piivilege  to  sell  such 
instruments.  The  dates  of  these  documents  dispose  effectually  of 
Borel's  statement  that  Lippershey  borrowed  tho  ideas  of  Janwn  in 
1610.  They  also  prove  that,  whilst  Metius  was  in  possession  of  a 
telescope,  with  which  he  may  have  experimented,  about  tbo  time 
when  Lippershey  presented  nu  application  for  patent  rights,  yet 
he  makes  no  pretension  that  Lippershey  borrowed  the  invention 
from  him.  The  conclusion  is  that  Lippershey  was  tbo  first  person 
who  independently  invented  the  telescope,  and  at  the  same  time 
made  the  instrument  known  to  the  world.  Tho  common  story  is 
that  Ltppcrshoy,  happening  one  day,  whilst  holding  a  spectacle-lens 
in  either  hand,  to  direct  them  towards  the  steeple  of  a  neighbouring 
church,  was  astonished,  on  looking  through  tho  nearer  lens,  to  find 
that  the  weathercock  appeared  nearer  and  more  distinct.  Ho 
fitted  tho  lenses  in  a  tutw,  in  Order  to  adjust  and  prewrvo  their 
relative  di&tancea,  and  thus  constructed  his  first  telescope.  But 
donbt  may  bo  thrown  on  this  traditional  account  owing  to  tho 
further  statement  that  tho  image  of  the  weathercock  bo  viewed  was 
aeeu  turned  upside  down.  All  the  original  Dutch  telescopes  were 
composed  of  a  convex  and  a  concave  lens,  and  telescopes  bj  con- 
Etrui'tcU  do  not  invert.  The  inverting  Ulescope,  composed  of  two 
ccri vex  lenses,  was  a  later  invention  ;  still  it  is  not  impossible  that 
the  original  experiment  was  made  with  two  convex  leiives. 

Telescopes  seem  to  have  been  made  in  Holland  in  con- 
siderable numbers  soon  after  tho  date  of  their  invention, 
and  rapidly  found  their  way  over  Europe.  Sirturua,  in 
his  De  Telttcopio  (16 IS),  states  that  "a  Frenchman  pro- 
ceeded to  Milan  in  the  month  of  May  1609  and  offered 
n,  telescopo  for  sale  to  Count  di  Fuentcs";  and  Loren/i 
Pigoroa  writes,1  under  date  31st  August  1609,  that  "Galileo 
had  been  appointed  lecturer  at  Padua  for  life  on  account 
of  a  perspective  like  tho  ono  which  was  sent  from  Flan- 
ders to  Cardinal  Borghcao."  Simon  Marius,  tho  German 
astronomer,  appears  to  have  made  astronomical  observa- 
tion! in  1609  with  a  telescopo  which  ho  procured  from 
Holland,  and  Professor  Rigaud  of  Oxford  found  from  tho 
MSS.  of  Harriot,  tho  mathematician,  that  ho  had  been 
making  astronomical  observations  with  a  Dutch  telescopo 
Galileo,  as  early  as  July  1G09.  Galileo,  in  his  Nuncixts  SuUreua, 
states  that,  happening  to  be  iu  Venice  about  the  month  of 
May  1609,  he  heard  that  a  Belgian  had  invented  a  per- 
spective instrument  by  means  of  which  distant  objecta 
appeared  nearer  and  larger,  and  that  ho  discovered  its 
construction  by  considering  the  effects  ot  refraction.  In 
his  Sagyialore  Galileo  states  that  ho  solved  the  problem 
of  the  construction  of  a  telescopo  the  first  night  after  his 
return  to  Padua  from  Venice,  and  made  his  first  telescopo 
next  day  by  fitting  a  convex  lens  in  ono  extremity  of  a 
leaden  tube  and  a  concave  Ions  in  the  other  one.    A  few 

1  See  Dr  Moll  of  Utrecht,  In  Joum.  Hoy.  Jn't.,  vol  I,  1331. 
*  Lettrt  tl'mnini  I'Uotri,  p.  112,  XmUe,  174-1. 


|  days  afterwards,  having  succeeded  in  making  a  better 
telescope  than  the  first,  he  took  it  to  Venice,  where  he 
communicated  the  details  of  his  invention  to  the  public, 
and  presented  the  instrument  itself  to  the  doge  Leonardo 
Donato,  sitting  in  full  council.    The  senate,  in  return, 
settled  him  for  life  in  his  lectureship  at  Padua  and  doubled 
his  salary,  which  was  previously  600  flo  ins,  and  which 
then  became  treble  that  which  any  of  his  predecessors  had 
enjoyed.    Galileo  may  thus  claim  to  have  invented  the 
telescope  independently,  but  not  till  he  had  heard  that 
others  had  done  &o.    In  fact  the  time  was  ripe ;  and,  at 
often  happens  in  similar  circumstances,  only  a  hint  was 
necessary  to  complete  the  latent  chain  of  thought.  Galileo 
devoted  all  his  time  to  improving  and  perfecting  the 
telescope.    Knowing  tho  theory  of  his  instrument,  and 
possessed  of  much  practical  skill,  coupled  with  unwearied 
patience,  he  conquered  the  difficulties'  of  grinding  and 
polishing  the  lenseu,  and  Boon  succeeded  in  producing 
telescopes  of  greatly  increased  power.   His  first  telescopo 
magnified  three  diameters ;  but  he  soon  made  instrument* 
which  magnified  eight  diameters,  and  finally  ouo  that 
magnified  thirty-threo  diameters.'    With  this  last  in- 
strument ho  discovered  in  1610  the  satellites  of  Jupiter, 
and  soon  afterwards  tho  spots  on  tho  sun,  the  phases  of 
Venus,  and  tho  hills  and  valleys  on  the  moon.    He  demon- 
strated the  rotation  of  the  satellites  of  Jupiter  round  the 
planet,  and  gave  rough  predictions  of  their  configurations, 
proved  the  rotation  of  the  sun  on  its  axis,  established  the 
general  truth  of  the  Copernican  system  as  compared  with 
that  of  Ptolemy,  and  fairly  routed  the  fanciful  dogmas  of 
tho  philosophers,    Thcso  brilliant  achievements,  together 
with  the  immenao  improvement  of  the  instrument  under 
the  hands  of  Galileo,  overshadowed  in  a  great  degree  tho 
credit  due  to  tho  original  discoverer,  and  led  to  tho  uni- 
versal adoption  of  the  name  of  the  Galilean  telescopo  for 
tho  form  of  tho  instrument  invented  by  Lippershey. 

Kepler  first  explained  the  theory  and  some  of  the  prac-..  ;  r 
tical  advantages  of  a  telescope  constructed  of  two  convex 
lenses  in  his  Catoptric*  (1611).    Tho  first  person  who 
actually  constructed  a  telescope  of  this  form  was  Father 
Scheiner,  who  gives  a  description  of  it  in  his  Jto»a  Urritui 
(1630).    William  Gascoigno  was  tho  first  who  practically  On- 
appreciated  tho  chief  advantages  of  tho  form  c£  telescopo  cnLtt< 
suggested  by  Kepler,  viz.,  the  visibility  of  tho  imago  of  r. 
distant  object  simultaneously  with  that  of  a  email  material 
object  placed  in  the  common  focus  of  the  two  lenses.  This 
led  to  his  invention  of  the  micrometer  and  his  application 
of  telescopic  Bights  to  astronomical  instruments  of  pre- 
cision (see  MicitoMKTER,  vol.  xvi.  p.  242).    But  it  was  not 
till  about  tho  middle  of  the  17th  century  that  Kepler's 
telescope  came  into  general  use,  and  then,  not  so  much 
because  of  tho  advantages  pointed  out  by  Gascoigne,  but 
because  its  field  of  view  wa3  much  larger  than  in  tho 
Galilean  telescope.    Tho  first  powerful  telescopes  of  this 
construction  were  mado  by  Huygena,  after  much  labour,  ft  .,- 
in  which  ho  was  assi.-.ted  by  his  brother.   With  ono  of  thes<\  Sp  -  * 
of  12-feet  focal  length,  he  discovered  tho  brightest  of  Saturn's 
satellites  (Titan)  in  1655,  and  in  1659  he  published  hi* 
Sytitma  Saiurnium,  in  which  was  given  for  tho  first  time 
a  true  explanation  of  Saturn's  ring,  founded  on  observations 
mado  with  the  same  instrument.  Tho  sharpness  of  imago  in 
Kepler's  telescopo  is  very  inferior  to  that  of  the  Galilean  in- 
strument, so  that  when  a  high  magnifying  power  is  required 
it  becomes  essential  to  incrcaso  the  focal  length.    Ca&sini  c- 
discovered  Saturn's  fifth  satellite  (Rhea)  in  1672  with  a 
telescopo  of  35  feet,  and  tho  third  and  fourth  satellites  in 
1684  with  telescopes  mado  by  Cnmpani  of  100  and  133 
feet  focal  length.    Huygens  states  that  he  and  his  brother 

*  This  l«*t  power  cuold  not  be  exceeded  with  advantage  In  thU  forui 

it  t el* scope  till  citu-  the  lave .»  of  \\.-.  nonromatic  object -glfcsa. 
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made  object-glasses  of  170  and  210  feet  focal  length,  and 
ho  presented  one  of  123  feet  to  tho  Royal  Society  of  Lon- 
don. Aurout  and  others  are  said  to  have  rr.nde  telescopes 
©f  from  300  to  600  feet  focus,  but  it  does  not  appear  that 
they  were  ever  able  to  use  them  in  practical  observations. 
Bradley,  on  27th  December  1722,  actually  measured  tho 
diameter  of  Venus  with  a  telescope  whose  object-glass 
had  a  focal  length  of  212J  feet.  In  these  very  long  tele- 
scopes no  tube  was  employed,  and  thoy  were  consequently 
termed  aerial  telencopet.  Huygens  contrived  some  ingenious 
arrangements  for  directing  such  telescopes  towards  any 
object  visible  in  the  heavens, — tho  focal  adjustment  and 
centring  of  tho  eye  piece  being  preserved  by  a  braced  rod 
connecting  tho  object-glass  and  eye-piece.  Other  con- 
trivances for  the  ume  purposo  are  described  by  La  Hire 
(Mem.  de  VAcad.,  1715)  and  by  Hartsoeker  (MisctL  Berot., 
rol.  i.  p.  261).  Telescopes  of  such  great  length  were  natur- 
ally difficult  to  u«e,  and  must  have  taxed  to  the  utmost  tho 
ski'll  and  patienco  of  tho  observers.  One  cannot  but  pay 
a  passing  tribute  of  admiration  to  the  men  who,  with  such 
troublesome  tools,  achieved  such  results. 

Until  Newton's  discovery  of  the  different  refrangibility 
>f  light  of  different  colours,  it  was  generally  supposed  that 
object-glasses  of  telescopes  were  subject  to  no  other  errors 
than  those  which  arose  from  the  spherical  figure  of  their 
eui  faces,  and  the  efforts  of  opticians  were  chiefly  directed 
to  the  construction  of  lenses  of  other  forms  of  curvature.' 
James  Gregory,  in  his  Optica  Promota  (1663),  discusses 
tho  forms  of  images  of  objects  produced  by  lenses  and 
mirrors,  and  shows  that  when  the  surfaces  of  the  lenses 
or  mirrors  aro  portions  of  spheres  the  images  are  curves 
concave  towards  the  objective,  but  if  the  curves  of  the 
surfaces  are  conic  sections  tho  spherical  aberration  is  cor- 
rected.   He  was  well  aware  of  the  failures  of  all  attempts 
to  perfect  telescopes  by  employing  lenses  of  various  forms 
of  curvature,  and  accordingly  proposed  the  form  of  reflect- 
ing telescojw  which  bears  his  name.    But  Gregory,  accord- 
ing to  his  own  confession,  had  no  practical  skill ;  he  could 
find  no  optician  capable  of  realizing  his  ideas,  and  after 
some  fruitless  attempts  was  obliged  to  abandon  aU  hope  of 
bringing  his  telescope  into  practical  use.    Newton  was  th© 
Srst  to  construct  a  reflecting  telescope.    When  in  1666  he 
made  his  discovery  of  the  different  refrangibility  of  light 
of  different  colours,  he  soon  perceived  that  tho  faults  of 
tho  refracting  telescope  were  duo  much  more  to  this  causo 
taan  to  the  spherical  figure  of  the  lenses.    lie  over-bastily 
concluded  from  some  rough  experiments  (Opiux,  bk.  i.  pt 
ii.  prop.  3)  "  that  all  refracting  substances  diverged  tho  pris- 
matic colours  in  a  constant  proportion  to  their  mean  refrac- 
tion ";  and  he  drew  the  natural  conclusion  "  that  refraction 
could  not  be  produced  without  colour,"  and  therefore  "  that 
no  improvement  could  be  expected  from  the  refracting  tele- 
scope "  (Treatise  on  Optic*,  p.  112).   But,  having  ascertained 
by  experiment  that  for  all  colours  of  light  the  angle  of 
incidence  i3  equal  to  tho  angle  of  reflexion,  he  turned  his 
attention  to  the  construction  of  reflecting  telescopes.  After 
much  experiment  ho  selected  an  alloy  of  tin  and  copper  as 
the  most,  suitable  material  for  his  specula,  and  ho  devised 
means  for  grinding  and  polishing  them.     He  did  not 
attempt  tho  formation  of  a  parabolic  figure  on  account  of 
the  probable  mtchAiiical  difficulties,  and  he  had  besides 
Kitisfiod  himself  that  tho  chromatic  and  not  the  spherical 
aberration  formed  the  chief  faults  of  previous  telescopes. 
Newton's  first  telescope  so  far  realized  his  expectations 
that  ho  could  see  with  it«  aid  tho  satellites  of  Jupiter  and 
the  horns  of  Venus.    Encouraged  by  this  success,  he  made 
a  second  telescope  of  6^-iuchcs  focal  length,  with  a  magni- 
fying power  of  38  diameters,  which  he  presented  to  the 
itoyal  Society  of  London  in  December  1671.    A  third  form 
of  reflecting  telescope  wa>  devr.ed  in  1672  by  Casscgrain 


(Journal  des  Scavant,  1672).  No  further  practical  advance 
appears  to  havo  been  made  in  the  design  or  construction  ot 
the  instrument  till  the  year  1723,  when  John  Hadley  (best  II  idler, 
known  as  the  inventor  of  the  sextant)  presented  to  the 
Royal  Society  a  reflecting  telescope  of  the  Newtonian  con- 
struction, with  a  metallic  speculum  of  6-inches  aperture 
and  62|-inchcs  focal  length,  having  eye-pieces  magnifying 
up  to  230  diameters.    The  instrument  was  examined  by 
Pound  and  Bradley,  the  former  of  whom  reported  upon  it 
in  Phil.  Tram.,  1723,  No.  378,  p.  382.    After  remarking 
that  Newton's  telescope  "had  lain  neglected  these  fifty 
years,"  they  stated  that  Hadley  had  sufficiently  shown  "  that 
this  noble  invention  does  not  consist  in  bore  theory."  They 
compared  its  performance  with  that  of  the  object-glass  of 
123-feet  focal  length  presented  to  the  Royal  Society  by 
Huygens,  and  found  that  Hadley's  reflector 
"will  bear  *uch  a  charge  as  to  make  it  magnify  the  object  as 
many  times  as  the  latter  with  it*  doe  charge,  and  that  it  represents 
object*  as  distinct,  though  not  altogether  so  clear  and  bright  .  .  . 
Notwithstanding  this  diffcrenco  in  the  brightness  of  the  objects, 
we  were  able  with  this  reflecting  telescope  to  see  whatever  we  have 
hitherto  discovered  with  the  liugenian,  particularly  the  transits 
of  Jupiter's  satellites  and  their  shadows  over  his  disk,  the  black 
list  in  Saturn's  ring,  and  the  edge  of  his  shadow  cast  on  his  ring. 
Wo  have  «!*o  s-ieu  with  it  several  timea  the  five  satellites  of  Saturn, 
in  viewing  of  which  this  telescope  had  the  advantage  of  the  Hugcnian 
at  the  timo  when  wo  compared  them ;  for,  being  in  summer,  and  the 
Hugenian  telescope  being  managed  without  a  tube,  tho  twilight  pre- 
vented ub  from  swing  in  this  some  of  these  small  objects  which  at  the 
same  time  we  could  discern  with  the  reflecting  telescope." 
Bradley  and  Molrneux,  having  been  instructed  by  Hadley 
in  his  methods  of  polishing  specula,  succeeded  in  producing 
some  telescopes  of  considerable  power,  one  of  which  had  a 
local  length  of  8  feet;  and,  Molyneux  having  communicated 
these  methods  to  Scarlet  and  Hearn,  two-  London  opticians,' 
tho  manufacture  of  telescopes  as  a  matter  of  business  was 
commenced  by  them  (Smith's  Opties,  bk.  iii.  ch.  1).  But 
it  was  reserved  for  James  Short  of  Edinburgh  to  give  James 
practical  effect  to  Gregory's  original  idea!    Born  at  Edit/-  Short, 
burgh  ih  1710  and  originally^, educated  for  the  church, 
Short  attracted  the  attention  of  Maclaurin,  professor  of 
mathematics  at  tho  university,  who  permitted  him  about 
1732  to  make  use  of  his  rooms  in  tho  college  buildings  for 
experiments  in  the  construction  of  telescopes.    In  Short's 
first  telescopes  the  specula  were  of  glass,  as  suggested  by 
Gregory,  but  ho  afterwards  used  metallic  specula  only, 
and  succeeded  in  giving  to  them  true  parabolic  and  elliptic 
figures.    Short  then  adopted  telescope-making  as  his  pro- 
fession, which  he  practised  first  in  Edinburgh  and  after- 
wards in  London.     All  Short's  telescopes  were  of  the 
Gregorian  form,  and  eome  of  them  retain  even  to  the 
present  day  their  original  high  polish  and  sharp  definition. 
Short  died  in  London  in  176S,  having  realized  a  consider- 
able fortune  by  the  exercise  of  his  profession. 

The  historical  sequence  of  events  now  brings  us  to  the"Xchro- 
discovery  of  the  achromatic  telescope.    The  first  person1"41''' 
who  succeeded  in  making  achromatic  refracting  telescopes  ,ele,C0P* 
seems  to  have  been  Chaster  Moor  Hall,  a  gentleman  of  Chester 
Essex.     He  argued  that  tho  different  humours  of  tho M-  UsJ1- 
human  eye  so  refract  rays  of  light  as  to  produce  an  image 
on  the  retina  which  is  free  from  colour,  and  he  reason- 
ably argued  that  it  might  be  possible  to  produce  a  like 
result  by  combining  lenses  composed  of  different  refracting 
media 1     After  devoting  some  time  to  tho  inquiry  ha 
found  that  by  combining  lenses  formed  of  different  kinds 
of  glass  the  effect  of  tho  unequal  refrangibility  of  light 
was  corrected,  and  in  1733  he  succeeded  in  constructing 
telescopes  which  exhibited  objects  free  from  colour.  One 
of  these  instruments  of  only  20-inches  focal  length  had 
aperture  of  2  J  inches.    Hall  was  a  man  of  independent 

1  The  same  argument  was  employed  by  Gregory  more  than  fifty 
years  previously,  but  had  been  followed  by  no  practical  n-sult  The 
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means,  and  seems  to  have  been  c&reless  of  fame  :  at  least 
he  took  no  trouble  to  communicate  bia  invention  to  the 
world.  At  a  trial  in  Westminster  Hall  about  tho  patent 
rights  granted  to  Dollond  (Watkin  v.  Dollond),1  Hall  was 
admitted  to  bo  the  first  inventor  of  the  achromatic  tele- 
scope; but  it  was  ruled  by  Lord  Mansfield  that  "it  was 
not  the  person  who  locked  his  invention  in  his  scrutoire 
that  ought  to  profit  for  such  invention,  but  he  who  brought 
it  forth  for  thu  benefit  of  mankind." 2  In  1747  Euler  com- 
municated to  the  Berlin  Academy  of  Sciences  a  memoir  in 
which  he  endeavoured  to  provo  the  possibility  of  correct- 
ing both  the  chromatic  and  the  spherical  aberration  of  an 
object-glass.  Like  Gregory  and  Hall,  he  argued,  that,  since 
the  various  humours  of  tho  human  eye  were  so  combined 
as  to  produce  a  perfect  image,  it  should  bo  poasible  by 
suitable  combinations  of  lenses  of  different  refracting  media 
to  construct  a  perfect  object-glass.  Adopting  a  hypo- 
thetical law  of  the  dispersion  of  differently  coloured  rays  of 
light,  he  proved  analytically  the  possibility  of  constructing 
an  achromatic  object-glass  composed  of  lenses  of  glass  and 
water.  But  all  his  efforts  to  produco  an  actual  object- 
glass  of  this  construction  were  fruitless, — a  failure  which 
he  attributed  solely  to  tho  difficulty  of  procuring  lenses 
worked  precisely  to  the  requisite  curves  (Mem.  Acad.  Berlin, 
1753).  Dollond  admitted  the  accuracy  of  Euler's  analysis, 
but  disputed  his  hypothesis  on  the  grounds  that  it  was 
purely  a  theoretical  assumption,  that  tho  theory  was 
opposed  to  the  results  of  Newton's  experiments  on  the 
rcfrangibility  of  light,  and  that  it  was  impossible  to  de- 
termine a  physical  law  from  analytical  reasoning  alone 
(Phil.  Trans.,  1 753,  p.  289).  In  1 754  Euler  communicated 
to  the  Berlin  Academy  a  further  memoir,  in  which,  starting 
from  the  hypothesis  that  light  consists  of  vibrations  excited 
in  an  clitic  fluid  by  luminous  bodies,  and  that  the  differ- 
ence of  colour  of  light  is  due  to  the  greater  or  less  fre- 
quency of  these  vibrations  in  a  given  time,  he  deduced  his 
previous  results.  Ho  did  not  doubt  the  accuracy  of  New- 
ton's experiments  quoted  by  Dollond,  hecauso  he  asserted 
that  the  difference  between  the  law  deduced  by  Newton 
and  that  which  ho  assumed  would  not  be  rendered  sensible 
by  such  an  experiment.3  Dollond  did  not  reply  to  this 
memoir,  but  soon  afterwards  ho  received  an  abstract  of  a 
•  memoir  by  Klingcnstierna,  tho  Swedish  mathematician  and 
astronomer,  which  led  him  to  doubt  the  accuracy  of  the 
results  deduced  by  Nowton  on  tho  dispersion  of  refracted 
light.  Klingcnstierna  showed  from  purely  geometrical 
considerations,  fully  appreciated  by  Dollond,  that  tho  re- 
sults of  Newton's  exjHrriments  could  not  be  brought  into 
harmony  with  other  universally  accepted  facts  of  refraction. 

:  At  a  mm  ting  of  tlio  Royal  Astronomical  Society  held  on  5>lh 
J.'  y  lSSrJ  a  legal  document,  signed  by  Chester  Moor  Hall,  was 
pr.  j.  uUd  by  XIr  R.  B.  Prowr  of  the  l'atent  Ollico  to  the  society. 
On  tliu  mtiio  occasion  Mr  Ranyard  made  the  following  interesting 
ff.itoment  respecting  Hall  : — 

"  Home  yearn  ap>  very  little  wn»  known  about  Moor  Flatt.  It  wn«  known  Out, 
nVniL  wveti  years  after  the  patent  for  making  achromatic  object  ^W«rs  nan 
p- uitisl  tn  LlollonJ,  bis  claim  to  tin  Invention  vrait  <lnj  utrti  by  uthor  triatru- 
tin  tit-maker*,  amon^-il  them  by  a  Mr  ('hainpnem,  an  Instrument  ir.nl.rr  of 


OniMII,  who  bei;_i,  to  Infrin^u  the  pitent,  aileron  that  John  IJotluml  vraa 
nut  the  rtnl  Invent"?.  at.il  thst  aurh  tele vone*  hud  been  mmle  twe 
} '«r«  l.efom  the  granting  of  hii  intent  by  Mr  Moor  llall.   John  Dollnwl,  to 


V,  imm  tin-  Copley  meilal  of  the  Koyal  Society  hill  tiecn  -Ken  for  Mi  Inven- 
tion, was  then  deail,  anil  his  sun  t>rnii-ht  nn  aclki:  for  Infringing  the  patent 
a^aiiut  Ohainprie**.    There  Is  no  rej.-rt  of  the  c^.ie,  but  the  ficl*  an  referre.! 


to  Id  there|».ru  of  wWyiral  rws.    It  iPjvirs  that  workmen  who  hail  been 
ftnp'oyH  by  Mr  Moor  lli.it  were  examlm-ii.  ami  prove.)  Dust  they  hat  ma." 
a-1i«nmat.le  nbject-sttsvs  as  early  a-  \7X{.    Itollon.li)  latent  we,  not  tt:  a  ble. 


tlioi^'i;  the  e.Mi-iii'e  with  re^.tol  to  the  prior  jo-nufjeture  was  erenpleil  by 
Ixinl  Mansfli'M,  who  frle.|  th?  n-.".  as  h.u  ins  been  uttafacrorllv  pn.vcl.  .  .  . 
V.r  Hall  ivi,  a  hen -her  or  the  Inr,.  r  T.onjile.  arnl  wni  alive  at  the  tinio  of  the 
action,  H»  wai  a  man  of  some  property,  an-1  Is  epoken  r,1  on  his  tnn.b-.tono 
as  an  cxrrllent  lawyer  ami  mall  etr.it.cian.  He  was  not  a  fellow  of  the  Royal 
bo.  i-:y,  on',  t.uut  L-eriamly  have  fc»o»n  of  the  girt  of  the  Copley  me  lal  to 
Dollon<l.  It  Is  very  rurioo..  the  eonflictmB  evl  lene*  we  have  to  reconcile,  bat 
I  thiuk  the  balance  of  en-ten 5e  is  In  favour  of  there  bavins  been  a  j.rlor  in- 
vention of  i'  liromitii:  oh !i i-  i-.v  lx  foro  tlio  date  of  t'o!lr>nd'a  paUnt" 
;       also  the  Qbttrtxilorv  for  same  datek 

2  (lentUm.in't  Mar/ittinr,  1700,  part  it.  p.  890. 

3  K.v  a  good  account  of  lists  controversy,  km  Dr.  H.  Sc-nrus,  Of 
$;Kt  K:  rf.a  Frrnrv-hrs,  j>.  77        Li-.-lir.  1886. 


Liko  a  practical  man,  Dollond  at  once  put  his  doubts  to  th« Del- 
test  of  experiment,  confirmed  tho  conclusions  of  Klingen- 
stierna,  discovered  "a  difference  far  beyond  his  hopes  in  tho 
refractive  qualities  of  different  kinds  of  glass  with  respect 
to  their  divergency  of  colours,"  and  was  thus  rapidly  lei 
to  the  construction  of  object-glasses  in  which  first  tho 
chromatic  and  afterwords  the  spherical  aberration  were 
corrected  (Phil.  Trans.,  1758,  p.  733). 

We  have  thus  followed  somewhat  minutely  the  history 
of  the  gradual  process  by  which  Dollond  arrived  indepen- 
dently at  his  invention  of  tho  refracting  telescope,  because 
it  has  been  asserted  that  ho  borrowed  the  idea  from  others. 
Montucla,  in  his  Histoire  des  Mathhnaliques  (pp.  448-449), 
gives  the  following  footnote,  communicated  to  him  by 
Lalande : — 

"  Ce  fut  Chestermonhall  "  (an  ohviona  miaprint  for  Chester  Moor 
Hall)  "Cjui,  vera  17G0,  cut  Video  dca  lunettes  achromatiriues.  II 
a'adreasoit  k  Ayacough,4  qui  faisoit  travnillir  Bass.    Dollond  avafit 
de  lloas  pour  un  vcrre  quo  demandoit  le  due  d'Yorvk, 


ou 

Bass  lui  fit  voir  du'crown-gUu*  «t  <fu  flitit-glata.    Hall  donna 
li  montra  k  plusicura  per&onnea  ;  il 


lunette  it  Ayscough,  out      ...v....-  -  ,  ..  ^ 

donna  la  construction  it  Bird,  qui  n'en  tict  pita  compto.  Dollond 
on  profit*.  Dan*  le  proccs  qu'tl  y  eut  eatre  Dollond  et  Watkin,  an 
banc  dti  roi,  ecla  fut  prottvc  ;  maia  Dollond  gaena,  purr*  qu'il  etoit 
le  premier  qui  eftt  fait  connoitre  Its  lunette*  achroinatiqucs." 
It  is  clearly  established  that  Hall  was  the  first  inventor 
of  tho  achromatic  telescope  ;  but  Dollond  did  not  borrow 
the  invention  from  Hall  without  acknowledgment  in  the 
manner  suggested  by  Lalande.  His  discovery  was  beyocd 
question  au  independent  one.  Tho  whole  history  of  his 
researches  proves  how  fully  he  was  aware  of  the  conditions 
necessary  for  tho  attainment  of  achromatism  in  refracting 
telescopes,  and  he  may  be  well  excused  if  he  so  long  placed 
implicit  reliance  on  tho  accuracy  of  experiments  made  by 
no  illustrious  a  philosopher  as  Newton.  His  writings  suffi- 
ciently show  that  but  for  thia  confidence  he  would  have 
arrival  sooner  at  a  discovery  for  which  his  mind  was 
fully  prepared.  It  is,  besides,  impossible  to  read  Dollonu's 
memoir  (Phil.  Trans.,  1753,  p.  733)  without  being  im- 
pressed with  the  fact  that  it  is  a  truthful  account,  not 
only  of  tho  successive  steps  by  which  ho  independentlj 
arrived  at  his  discovery,  but  also  of  tho  logical  processe: 
by  which  these  steps  were  successively  suggested  to  his 
mind. 

The  triple  object-glass,  consisting  of  a  combination  of 
two  convex  lenses  of  crown  glass  with  a  concave  flint  lem 
between  them,  was  introduced  in  1765  by  Peter,  son  of 
John  Dollond,  and  many  excellent  telescopes  of  this  kind 
were  made  by  him. 

The  limits  of  this  article  do  not  permit  a  further  detailed 
historical  statement  of  the  various  steps  by  which  tho 
powers  of  the  telescope  were  developed.    Indeed,  in  it3 
practical  form  the  principlo  o£»  tho  instrument  has  re- 
mained unchanged  from  the  time  of  the  Dollonds  to  the 
present  day ;  and  the  history  of  its  development  may  be 
summed  up  as  consisting  not  in  new  optical  discoveries  but 
in  utilizing  new  appliances  for  figuring  and  polishing,  im- 
proved material  for  sjKicula  and  lenses,  more  refined  means 
of  testing,  and  moro  perfect  and  convenient  methods  of 
mounting.    About  the  year  1774  William  Herschel,  then  vr. 
a  teacher  of  music  in  Bath,  began  to  occupy  his  leisurc 
hours  with  tho  construction  of  specula,  and  finally  devoted 
himself  entirely  to  their  construction  and  use.    In  1778 
he  had  selected  tho  chef  tFceuvre  of  some  400  specula  wbif  h 
he  made  for  the  celebrated  instrument  of  7 -feet  focal 
length  with  which  his  early  brilliant  astronomical  dis 
coveries  were  made.    In  1783  he  completed  his  reflector  oi 
lS^y-inches  aperture  and  20-feet  focus,  and  in  178^/  hi? 
great  reflector  of  4-fect  aperture  and  40-feet  focal  j^engib. 
Tho  fame  of  these  instruments  was  rapidly  aprea^  by  Uie 
brilliant  discoveries  which  their  maker's  genius .gfty»d  per?^- 
*  Ayscsusu  was  an  opti'-^r.  in  Lud^ate  HUI,  Lo 
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Terence  accomplished  by  their  aid.   The  reflecting  telescope 
became  the  only  available  tool  of  the  astronomer  when 
great  light  grasp  was  requisite,  as  the  difficulty  of  procuring 
disks  of  glass  (especially  of  flint  glass)  of  suitable  purity 
and  homogeneity  limited  the  dimensions  of  the  achro- 
matic telescope.    It  was  in  vain  that  the  French  Academy 
of  Sciences  offered  prizes  for  perfect  disks  of  optical  flint 
glass.    Some  of  the  best  chemists  and  most  enterprising 
glass -manufacturers  exerted  their  utmost  efforts  without 
succeeding  in  producing  perfect  disks  of  more  than  3} 
hehes  in  diameter.    All  the  larger  disks  were  crossed  by 
striae,  or  were  otherwise  deficient  in  tho  necessary  homo- 
geneity and  purity, 
tisaai    Pierre  Louis  Quinand,  a  humble  watchmaker  living 
Dear  Chaux  de  Fond  in  Neuchatol,  Switzerland,  was  the 
first  who  succeeded  in  making  marked  progress  in  the 
manufacture  of  optical  flint  glass.     After  making  pre- 
liminary experiments  extending  over  seven  years  (1784- 
90),  and  nothing  daunted  by  their  comparative  want  of 
success,  he  erected  a  furnace  near  Lcs  Brenets,  and  devoted 
most  of  his  slender  earnings  (then  derived  from  making 
tie  bells,  or  rather  gongs,  of  repeating  watchea)  to  the 
fulfilment  of  his  ambition.    His  persistency,  courage,  and 
wif-denial  recall  forcibly  the  story  of  Palissy.    In  1805  he 
joined  the  optical  establishment  of  Fraunhofer  and  Utz- 
sehneider  and  remained  with  them  about  nine  years. 
During  this  period  extensive  experiments  were  instituted 
with  remarkable  success.    It  is  said  that  the  disks  for  tho 
Dorpat  refractor  (9  6  inches  aperture,  with  which  the 
observations  of  Wilhelm  Struve  were  mode)  were  manufac- 
tured during  this  period,  though  the  complete  instrument 
»«•   was  not  delivered  till  1823.    Fraunhofer  had,  however, 
te-    profited  so  fully  by  the  suggestions  of  Guinand,  and  had 
probably  also  so  far  improved  on  the  original  methods,  that 
he  afterwards  succeeded  in  producing  still  larger  object- 
glasses.    After  Fraunhofer's  death  in  1826  his  successors 
Merz  and  Mahler  carried  out  successfully  the  methods 
handed  down  to  them  by  Guinand  and  Fraunhofer,  and 
produced  some  large  and  excellent  telescopes,  which  are 
hereafter  mentioned.     Meanwhile  Guinand,  having  re- 
turned to  his  native  country  in  1814,  resumed  there  the 
mauufacture  of  disks  of  optical  glass,  discovered  a  method 
of  removing  striae  by  breaking  and  reuniting  tho  portions 
by  heat,  when  tho  glass  was  in  a  plastic  state,  and  event- 
ually produced  perfect  disks  up  to  18  inches  in  diameter. 
Most  of  these  he  disposed  of  to  Lcreboura  and  Secretan, 
opticians  in  Paris,  by  both  of  whom  somo  fine  object-glasses 
*ere  made.1    Guinand  communicated  his  secrets  to  his 
ans  before  his  death  in  1823.    About  1829  Bontcmps 
entered  into  partnership  with  ono  of  the  sons,  and  another 
sen  carried  on  his  father's  manufacture  in  partnership  with 
hit  mother.     The  latter  firm  was  succeeded  by  Dauget 
of  Solcure,  whose  exhibits  of  optical  glass  excited  so  much 
i'.lention  at  the  London  exhibition  of  1851.    About  1848 
Bontemps  joined  tho  firm  of  Chance  Brothers  of  Birming- 
ham, and  thus  carried  tho  Bccrct  of  Guinand's  methods  to 
Eagland.    It  is  not  a  little  remarkablo  that  the  only  firms 
in  the  world  by  whom  large  disks  of  optical  glass  have 
been  produced  trace  their  success  to  information  derived 
more  or  less  directly  from  Guinand.    MM.  Feil  of  Paris, 
who  are  direct  descendants  of  Guinand,  and  Messrs  Chance 
Brothers  of  Birmingham  are  at  the  present  time  the  only 
makers  of  optical  glass  in  disks  of  larger-  diameter  than 
Winches. 

]:*6TBUMr.jrr8,  <fec. 

We  now  proceed  to  give  an  account  of  the  methods  and 
principles  of  construction  of  the  various  kinds  of  telescopes, 

Wolf,  Biographien,  vol.  ii.  p.  801,  sad  Clerke,  Uitiory  of 
pp.  146- 147. 


and  to  describe  in  detail  special  typical  instruments,  which, 
owjng  to  the  work  accomplished  by  their  aid  or  the  practi- 
cal advances  exemplified  in  their  r 
worthy  of  record  or  study. 

JU/raeling  TtUteope. 
In  it*  simplest  form  the  telescope  consists  of  a  convex  object-  Early 
lens  capable  of  forming  an  image  of  a  distant  object  and  of  an  eye-  form*, 
lens,  concave  or  convex,  by 
which  the  image  so  formed 
ii  magnified.     When  tho 
aria  of  the  eye-leas  coin- 
cides with  that  of  the  ob- 
ject-glaas,  and  the  focal 
point  of  the  eye-lens  is  co- 
incident with  the  principal 

focus  of  the  objoct-lcits,  parallel  raya  incident  upon  the  object-glrss 
will  emerge  from  the  eye-piece  as  parallel  raya.  These,  tailing  in 
turn  on  the  lens  of  the  human 
eye,  are  converged  by  it  and  form 
an  image  on  the  retina.*  Fig.  1 
shows  the  course  of  the  rays 
when  tho  eye-lens  is  convex  (or 
positive),  fig.  2  when  the  eye- 
lens  is  concave  (or  negative) 
The  former  represents  Kepler's, 


F1a>l 


Pig.  5. 


>  ing 
power. 


the  latter  Lippenhey's  or  the  Galilean  telescope.  The  magnifying 
power  obviously  depends  on  the  proportion  of  the  focal  length  of 
the  object-lens  to  that  of  the  eve -tens,  that  is, 
magnifying  power  o  F/c, 
where  F  is  the  focal  length  of  the  object-lens  and  *  that  of  the 
eye  lens.  Also  the  diameter  of  the  pencil  of  parallel  raya  emerging  Magnify- 
from  the  eye-lens  is  to  the  diameter  of  the  object-lens  inversely  as  j 
the  magnifying  power  of  the  telescope.  Hence  one  of  the  best ; 
methods  of  determining  the  magnifying  power  of  a  telescope  is  to 
measure  the  diameter  of  the  emergent  pencil  of  raya,  after  the  tele- 
scope has  been  adjusted  to  focus  upon  a  star,  and  to  divide  tho 
diameter  of  the  object-glass  by  the  diameter  of  the  emergent  pencil. 
If  we  desire  to  utilixo  all  the  parallel  rays  which  fall  upon  an  object- 
glass  it  is  necessary  that  the  full  pencil  of  emerging  rays  should 
enter  the  observer's  eye.  Assuming  with  Sir  William  Hcrschel 
that  the  normal  pupil  of  the  cyo  distends  to  one-fifth  of  au  inch 
in  diameter  when  viewing  faiut  objects,  we  obtain  the  rule  that 
the  minimum  magnifying  power  which  can  be  efficiently  employed 
is  fivo  times  tho  diameter  of  the  object-glass  expressed"  iu  inches. 
The  defects  of  the  Galilean  and  Kepler  telescopes  are  due  to  the 
chromatic  and  spherical  aberration  of  the  simple  lenses  of  which 
they  am  composed  (Bee  Oitich,  vol.  xvii.  p.  802  *}.).  Tho 
substitution  of  a  positive  or  negative  eye  piece  for  the  simple  convex 
or  concave  eyc-lena,  and  of  an  achromatic  object-glass  for  the  simple 
object-lens,  transforms  these  early  forms  into  the  modern  achro- 
matic telescope.  The  Galilean  telescope  with  a  concave  cye-lcns 
instead  of  an  eye-piece  still  survives  cs  the  modem  opera-glass,  on 
account  of  its  shorter  length,  but  the  object-glass  and  cye-lcns  are 
achromatic  combinations. 

The  principles  of  an  achromatic  combination  of  prisms  or  lenses  . 
have  been  explained  in  Lioht  (vol.  riv.  pp.  592,  896)  and  furthrr  i 
developed  in  Optics  (voL  xvii.  p.  804  iq.).    As  alens  may  bo  rt  i 
garded  as  built  up  of  a  series  of  thin  slices  of  prisms,  divided  from  i 
each  other  by  pUncs  parallel  to  the  axis  of  tho  lens,  it  will  be  seen 
that,  if  a  prism  perfectly  achromatic  for  rays  of  two  definite  wave- 
lengths, and  approximately  achromatic  for  all  rays,  can  be  con- 
structed by  combining  two  prisms  of  different  kinds  of  glass,  all 
that  is  required  to  produce  an  object -£lasa  with  similar  small 
chromatic  errors  is  to  combine  a  convex  lens  of  crown  glass  and  a 
concave  one  of  flint  glass  as  in  fig.  3,  their  surfaces  being  of  such 
curvatures  as  to  form  a  scries  of  imaginary  prisms  (such  as  we  have 
supposed  an  object-glass  to  consist  oil  through  any  one  of  which  all 
kind?  of  light  falling  on  the  object-glass  parallel  to  its  axis  will  be 
refracted  very  nearly  to  a  common  focus  V.    Accordingly  any  pro- 

•  In  the  ease  of  short-sighted  persoDS  the  image  for  very  distant  ob- 
jecta  (that  is,  for  parallel  rays)  is  formed  in  front  of  the  retina  ;  there- 
fore,  to  enable  such  persons  to  seo  distinctly,  the  rays  emerging  from 
the  eye  piece  must  be  slightly  divergent  ;  that  is,  they  must  enter  the 
eye  as  If  they  proceeded  from  a  comparatively 'near  object.  For  normal 
eyes  the  natural  adaptation  is  not  to  focus  for  quite  p  rallel  rays,  but 
on  objects  at  a  moderate,  distance,  and  practically,  'therefore,  most 
persons  do  adjust  the  focus  of  a  telescope,  for  most  distinct  and  easy 
vision,  so  that  the  rays  emerge  from  tbo  eye-piece  very  slightly  diver- 
gent Abnormally  short-sighted  persona  require  to  posh  in  the  eyc-lena 
nearer  to  the  object-glass,  and  long-sighted  |*rM>ns  to  withdraw  it  from 
the  adju<tmcnt  employed  by  those  of  normal  tight.  It  is  nsnal,  how- 
ever, in  computations  of  the  magnifying  power  of  telescopes,  for  the 
rays  emerging  from  the  eye-piece  when  adjusted  for  distinct  vision  to 
be  parallel. 


i  Ac!>ro- 
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posed  object-glass  can  be  tested  as  regards  its  optical  conditions  by 
"  tracing  a  ray,"  i.e.,  calculating  the  point  at  which,  after  refrac- 
tion through'  the  two  lenses,  the  ray  so  traced  will  cut  their 
common  axis.    For  the  analytical  solution  of  this  problem  it 


is  necessary  to  assume  that  the 
poacd  infinitely  numerous 


together 


of  th.  tap- 


I 


FIB. 

carved  surface,  which  practically  is  nearly  spherical.  But  the 
actual  differences  between  the  curves  which  may  be  required  in 
certain  conditions  for  producing  a  perfect  lens  differ  so  slightly 
from  true  spherical  surfaces  that  it  is  impossible  by  any  previously 
designed  mechanical  process  to  predict  whether  the  resulting  tigure 
will  be  that  of  a  sphere  or  some  other  curve  very  nearly  that  of  a 
sphere. '  The  mathematician,  therefore,  who  discusses  the  subject 
is  compelled  to  adopt  spherical  curves  as  tbo  basin  of  his  calcula- 
tion. On  this  assumption  we  may  then  trace  a  ray  rigidly  througli 
any  supposed  object-glass  as  follows.  Let  A,  B,  A",  B'  be  respectively 
the  points  where  the  refracted  ray  produced  would  intersect  the 
optical  axis  after  refraction  at  the  first,  second,  third,  and  lourth 
refracting  surface*  respectively  ;  also  let  a  be  the  first  angle  of  in- 
cidence, fi  and  m'  the  refractive  indexes  for  the  crown  and  flint  lens 
respectively  for  a  ray  of  the  wave-length  whoso  course  is  to  U 
traced,  r  and  5  the  hrst  and  second  radii  for  the  crown  lens,  i1 
and  y  the  first  and  second  radii  for  the  flint  lens,  a,  ft  a',  /T,  a', 
and  t>'  auxiliary  angles,  d  the  thickness  of  the  crown  lens,  W  the 
thickness  of  the  flint  lens,  A  the  distance  between  the  second  and 
third  surfaces.  Then  for  the  intersect  after  refraction  at  the  first 
aurfa-e 

1  . 

sina  =  -  sin  a  : 

...  ,    r .  sin  a 

(A  =a-a;  A=  +r; 

sin  (A) 

lor  the  intersect  after  refraction  at  the  second  surface 

sin  6=    —  sin  (A); 

sin ,9  =  ^. sin  J  ; 

for  the  intersect  after  refraction  at  the  third 
siua'^-tB-r'-A)*^); 


sin  a'  =  -sina'; 


for  the  intersect  after  refraction  at  the  fourth  surface 
sin  6'  =  -  ( A'  +  $'  -  if)  ; 

»in  ft 


sin  ff  =  n'  sia  V ; 
(W)  =  {K')rb'-p;  B'= 


'sin(B')' 

The  computation  is  very  much  simplified  when  we  consider  the 
angle  of  incidence  to  be  very  amail  —  i.e.,  the  point  of  incidence 
very  near  the  optical  axis,  viz., 


H  A 


A'    ft'[ti  -  A)  '  B"~A'-<i*  +  M  ~L 

By  means  of  these  formulas  no  can  compute  B'  (the  point  where 
a  ray,  entering  the  first  surface  of  the  object-glass,  will  intcrsoct 
the  optical  axis)  for  any  angle  of  incidence  -a,  when  for  a  ray  of 
that  wave-length  tho  indexes  of  refraction  are  known  for  the  glass 
of  which  the  lenses  are  composed,  if  the  radii  of  curvature  of  the 
lenses  are  al.3si  known.  Tho  most  perfect  object-glass  would  be  one 
in  which  the  value  of  B'  is  the  same  for  two  rays  of  tho  two 
selected  wave-length*,  through  whatever  portion  of  the  object-glass 
they  may  pases.  This,  however,  is  a  condition  which  cannot  bo 
mathematically  satisfied  with  spherical  surfaces.  It  is  of  course 
possible  to  find  values  of  the  four  unknown  quantities  r,  s,  r1,  and  «' 
sneh  that  four  conditions  shall  be  satisfied.  The  ordinary  approxi- 
mate method  is  to  find  such  values  of  the  radii  that  IV  is  the  same 
for  rays  of  two  different  wavelengths  when  the  incident  rayB  are 
near  tho  axis,  and  for  mem  rays  which  enter  near  the  margin  of 
the  lens;  but  of  course  thi*  solution  is  indeterminate,  and  only 
beetomes  rigid  when  two  ridii  are  assumed.  Tims,  for  any  crown 
lens  of  any  radii  of  curvature  it  is  possiblo  to  find  a  flint  lens  to 
satisfy  these  conditions.  The  rigid  solution  becomes  one  of  suc- 
cessive approximation  to  su/th  four  condition?  as  tho  computer  ray 


consider  most  desirable.  Herochel  advocates 
satisfying  the  terms  depending  on  the  second 
power  of  the  aberration,  Klugelthat  the  refrac- 
tions of  the  rays  should  be  as  small  as  possible ; 
ot  wo  may  tuake  it  a  condition  that  the  second 
and  third  surfaces  shall  have  the  same  radius,  so  that  the  surfaces 
may  be  cemented  together.  Tho  fourth  condition  is  of  course  tho 
desired  focal  length.  But  for  all  practical  purposes  it  is  sufficient 
to  have  placed  the  reader  in  a  position  to  test  tho  optical  condi- 
tions of  any  combinations  that  may  bo  proposed,  and  to  rtftl 
him  to  the  works  mentioned  in  the  subjoined  note' ;  for,  in  fact 
the  construction  of  object-glasses  on  paper  is  of  far  higher  interest  on 
as  a  mathematical  exerc  ise  thau  as  a  practical  matter.  By  a  slifht  : 
departure  from  the  spherical  tigure  —  a  departure  so  minute  tbt 
there  are  no  mechanical  means  sufficiently  delicate  to  measure  it 
with  certainty  — the  optician  may  fail  to  realize  true  spbmcil 
surfaces,  and  thus  on  the  one  hand  miss  the  fine  definition  which 
his  calculation  led  him  to  expect,  or  on  the  other  hand  convort 
an  object -glass  which  with  spherical  curves  would  have  hug* 
spherical  aberration  into  one  perfectly  corrected  in  this  respect 
Having,  therefore,  for  particular  kinds  of  glasa  ascertained  a 
good  general  form  of  .object-glass,  it  becomes  only  necessary  for 
the  optician  to  perform  an  approximate  calculation  of  the  curva- 
tures requisito  to  produce  correction  of  the  chromatic  aberration, 
and  to  trust  to  the  process  of  final  figuring  for  correction  of  the 
fmul  spherical  and  chromatic  aberration.  It  fortunately  happens 
that  iu  the  rigid  equations  the  terms  which  express  the  thick- 
ness and  distance  apart  of  tho  lenses  involve  only  the  focal 
distances  of  central  rays,  and  have  but  a  small  influence  on  the 
ratios  of  the  aberrations  of  the  lenses  ;  and,  further,  they  affect 
chiefly  the  focal  length  of  the  lens,  and  have  a  very  small  influence 
on  the  chromatic  aberration.  Thus  in  the  preliminary  computa- 
tion the  optician  may  neglect  the  thickness  of  the  lenses  and  employ 
the  simple  approximate  formula;  given  under  Ornca,  voL 
p.  804— 

1     1  1 

where  •  _  ^  are  the  dispersive  powers  of  tho  twokiudaof 

glasa  for  the  two  rays  which  ho  desires  to  unite,/ and  f  the  cor- 
responding focal  lengths  of  the  two  lenses,  and  F  the  focal  length 
of  tho  combination.  Tho  focal  lengths  of  tho  two  lenses  which 
secure  the  conditions  of  achromatism  having  been  thus  computed, 
the  radii  of  curvature  may  be  computed  tor  either  lens  by  the 
usual  formula  (see  Liout,  vol.  xiv.  p.  5D3)— 

!.,.-„(■-!). 

In  tho  last  expression,  where  r  and  t  correspond  .to  tho  radii  of 
curvature,  tho  optician  has  an  infinite  range  of  choice.  Ho  will  of 
course  select  such  a  proportion  of  r  to  a  as  experience  or  more 
elaborate  calculation  hns  shown  to  be  favourable.  In  the  form  of 
object-glass  recommended  by  Sir  John  Herschcl,  as  fulfilling  the 
most  favourable  conditiona  for  correction  of  a  spherical  aberration 
for  parallel  as  well  as  nearly  parallel  nrya,  the  required  curvatures 
for  tho  exterior  surfaces  of  the  crown  and  the  flint  lens  were  found 
to  vary  vory  slightly  for  a  considerable  range  of  the  ratio  of  the 
dispersive  jwwers  of  the  crown  and  tho  flint  glass.  Assuming 
il  (tho  mean  index  of  refraction)  to  b>>  l-542  for  crown  glass  and 
T585  for  flint  glass,  Herschcl  proved  that,  if  the  radii  in  question 
arc  taken  to  bo  672  for  the  crown  lens  and  14-20  for  the  flint  lens 
(supposing  the  focal  length  of  the  desired  combination  to  be  10), 
wo  have  only  to  compute  the  radii  of  the  second  .uid  third  s.nrf«cea 

1  Euler,  bivftricn,  St  IV;1rnilpinj7~i"~,'"~ 71  ;  CUiraui,  J.'rw.  At  T Mad.  Seien., 
175T  ;  DAlenilwrt,  «pv*„  vol.  iii.;  URranRe,  Mi*rt.  Trturis..  s,  r-  "I* 
*■•#».  Acad,  ftrt.,  1778;  Srhmidt.,  l.Arb»eh  drr  ona/pHK-nts  Opt'*'.  B.mt«ni. 
Tnrim  rfccll  Slrumrmti  Oltiei ;  KliiRi-1.  in  Gilbert's  Ann.  d.  rkpik,  xtittv., 
IstO,  pp.  ?6b  27S«nd  T!«  C>! ;  Ilcrx-hnl,  rail.  Tram.  Roy.  f<<..  ISIl,  pp.  I2.'-2«"7; 

K.A.<  (London),  vul.  iii.  pp.  115  256  ;  Robin  smi,  JfwSMKn* 


IjUro 


/'A/JojopAy,  art.  ••  Telescope,"  <"'.  »'.  PP-  ~403.SH  ;  Gauss,  "  Urh*r  die  «hro- 
nutiwhrn  Doppel  Objective,"  in  Umlrnsu's  Zritsckr.,  It.,  tSIT,  pp.  J45-3JI,  and 
Ollberfs  ^«».  rf.  /'»»-iit.  lis.  pp-  »sA-li'i;  Onm,  In  Louville's  Jctrruil,  leW. 
I.  pp.  «  43J  Slelnheil  AMr,.*  SacJ,..  «Mii.,  I  Ml.  eol.  W-VKR.  list-,  l«0.col. 
SO".  30«,  slid  IWt,  or,!.  wt.-TO;  A.  Rlr.nlinl,  tV*r  &.r«h***4  oplucA»r  Con- 
»<r»fli«iw«:  Cs-I  STinhr.l.  &|.r;„,;,„,  |,|.,  1867,  pp.  430-440,  sod  *■««*'* 
Ahnd.  Sir*..  1H«T.  li.  pp.  Wi-viC;  tStelubcU  (Carl  A.  and  B.  A.\  C*;««#*c-i 
,\-,KkHM<n.  18M.  pp.  131-1U.-21I-SU. 
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by  means  of  the  abort  simple  formula  and  tht  measured  disperaiye 
and  refractive  power  of  the  glaaa  of  tbo  lenses.  (The  method  of 
determining  m,  *c,  ie  given  under  Optic*,  toL  xrii.  p.  800.)  The 
form  generally  adopted  (tee  fig.  4}  in  the 
best  modern  object  -glasses  is  extremely 
simple,  via.,  an  equi- convex  crown  lena 
and  a  flint  leni  whoee  firat  surface  has  the 
aame  radius  of  curvature  as  the  surfaces  g' 
of  the  crown  lens — this  radius  depending  on  the  focal  length 
which  it  is  desired  to  give  to  the  object-glass.  .Since  in  order 
to  fulfil  the  conditions  of  achromatism  the  focal  lengths  of  the 
two  lenses  hare  to  be  proportional  to  their  dispersive  powers 
(for  the  rays  which  it  is  desired  to  unite),  and  as  in  the  two  de- 
scriptions of  glass  in  question  tbe  dispersion  of  flint  glass  for  C 
to  rays  between  F  and  G  is  very  "nearly  twice  that  of  crown  glass, 
the  posterior  surface  of  the  flint  lens  becomes  nearly  a  plane.  The 
Cnaf  correction  for  achromatism  is  made,  if  necessary,  by  departing 
slightly  from  a  plane  in  the  curvature  of  the  last  surface  of  the 
flint  lens,  aud  the  final  correction  for  spherical  aberration  in  the 
figuring  of  the  surfaces.  In  a  lecture  delivered  at  the  Koyal  In- 
stitution on  2d  April  18SS  Sir  Howard  Grubb,  optician,  of  Dublin, 
said : 

"  A  truly  spherical  curve  la  the  exception,  not  the  rule.  When  I  tell  yon 
that  etcnmble  difference  In  correction  for  spherical  aberration  can  ba  made  by 


its  extreme  ends  become  spread  out  into  a  more  or  1«m  trumpet- 
shaped  form,  enabling  the  observer  to  note  the  range  of  tho 
trura  over  which  precise  definition  can  be  expected  The  amount 
of  tli is  extension  will  depend  in  some  degree  on  the  form  of  th? 
object-glass,  but  much  more  (if  the  achromatism  is  fairly  well 
corrected)  on  the  irrationality  of  the  spectra  of  the  glaaa  of  which, 
the  lenses  are  composed.  If  we  then  focua,  for  example,  on  th* 
C  line,  we  aha!  I  have  the  band  of  light  contracted  at  0  and  U 
another  point  (probably  between  F  and  G),  widening  to  a  alight. 7 
trumpet-shaped  form  below  C,  and  markedly  so  above  G.  This 
second  point  of  greatest  contraction  gives  the  ware-length  of  the 
ray  which  has  the  aame  focus  as  C.  If  the  telescope  haa  a  foctuin^ 
scale,  we  can  also  measure  directly  in  this  way  the  change  of  fosui 
for  rays  of  different  colours.  The  chromatic  aberration  will  be 
best  corrected  for  the  rays  of  minimum  focua,  and  this  minimum 
focus  should  for  an  ordinary  telescope  correspond  with  the  brightest 
part  of  the  spectrum,  viz.,  with  rays  botwecn  D 


pariaon  of  tb  chromatic  correction  of  object-glasses  by  ditforert 
makers  is  giren  by  Dr  Vogel  (MmuUsbcr.  der  Berlin*  Akad., 
April  1880),  obtained  in  the  manner  just  described.  The  tele- 
scopes compared  are- 


half  an  hour's  pili.hlnc, 
ala  in  radii 


place  of  decimal: 
necessary  to  cnt 

•  fiat  fur 


rreaponllng  probably  to  a  difference  In  th*  Drat 
tbe  carve*,  you  will  ice  that  It  la  practically  not 
y  calculation  for  spherical  aberration.  Wo  know 
about  what  tana  glvca  an  approximate  correction  ;  we  adhere  nearly  to  that, 
sftid  the  rest  la  done  by  figuring  of  the  surface.  To  111 uat rata  what  I  mean. 
I  would  be  quite  willing  to  undertake  to  alter  the  curvre  of  the  crown  or  flint 
lena  of  any  of  my  objectives  by  a  very  largo  quantity,  increasing  one  and 
decreasing  the  other  sn  as  to  still  satiety  tbe  conditions  of  achromatism,  but 
Intro  luelng  theoretically  a  large  amount  of  positive  or  negative  spherical 
aberration,  and  yet  to  nuke  out  of  the  altered  lena  an  object-glass  perfectly 
"  sberratlon.  ...  1  nty  remark  that  It  Is  sometimes 


possible  to  nuke  a  better  objective  by  devlatlog  from  Uvs  curves  which  rive  a 
true  correction  for  epheriml  aberration,  and 


that  aberration  by 
curves." 


figuring,  rather  than  by  strictly  adhering  to  the 

YTnen  an  object-glass  is  designed  for  n«o  as-an  ordinary  telescope 
it  is  usual  to  select  for  the  rays  of  different  colour  to  be  united 
those  near  C  and  those  be- 
tweon  F  and  O,  since  rays 
of  lower  and  higher  ro- 
IraDgibuity  produce  a  com- 
paratively faint  impression 
on  the  sense  of  sight.  In 
such  a  telescope  of  any  (.l 
considerable  aperture  the 
image  of  a  bright  star  at 
is  -wit-rounded  by  a 
of  Uuish  or  violet- 


M&lcer. 

Ohs.trv.uory  to 
which  Itiitru* 
taint  beloiic*. 

Aperture  of 
Otject-GUss 

Focal 
Length. 

No.  of  Aper- 
tures lu  focal 
Length. 

m. 

m. 

MM 

M 

18-1 

Grubb  

0  207 

»•!• 

15-S 

FnnnhofpT  .... 

Berlin 

tfil 

*-m 

1T-8 

Fig.  5,  taken  from  the  above-quoted  paper,  affords  moxt  interest- 
ing information  as  to  the  colour-correction  of  these  three  typical 
object-glasses.  The  curves  of  the  diagram  show  the  variation  of 
the  focal  poiQt  for  rap  of  different  waro-lcnetha  in  the  case  of  each 
object-glass.  It  will  be  seen  that  Fraunhofor  has  united  the  raj! 
about  O  with  those  of  wave-length  625  milliontbs  millimetres, 
Grubb  with  those  about  wave-length  49<,  and  Schroder  about  vav :. 
length  463.    The  object  glasses  of  Grubb  and  Schroder  are 


rtrrec- 
l-u  far 


coloured  light, — a  defect 
which  is  unavoidable  in  an 
object-glass  composed  of  a 
crown  and  flint  lens  on  ac- 
count of  the  irrationality 
of  their  spectra  (Lioht,  vol.  ,„ 
xir.  p.  592).    There  seems 
to  be  no  doubt  that  differ-  ,„ 
ent  eyes  are  differently  im- 
pressed by  rays  of  different  , , 
wave-length- »    Thus  two 
observers  will  often  have  «. 
diffsrent  opinions  a*  to  tho 
chromatic   corrections  of 
the  sains  object-glass :  the 
observer  whose  eye  is  ab- 
normally sensitive  to  vio- 
let light  will  pronounce  tbe 
chromatic  aberration  over- 
corrected  in  an  object  glass 
which  another  will  consider 
perfect  in  this  respect,  and 
vie*  vtrta.     Probably  it  is 
partly  owing  to  this  causo 
that  the  object-glasses  of  different  n 
encoa  in  their  colour  correction.    An  exceedingly  sensitivo  method 
of  testing  this  correction  devised  by  Professor  Stokes  is  given  under 
Optic*,  vol.  xvii.  p.  801.    Another  method,  due  to  Professor  Hsrk- 
oesa  and  first  carried  out  by  Dr  Vogel,  is  the  following.  Place 
behind  the  eye-piece  a  direct  vision  prism  (c/.  Optics,  p.  801).  The 
imago  of  a  star  in  the  field  will  then  be  converted  into  a  narrow 
spectrum,  which,  if  there  were  no  chromatic  aberration,  would  when 
focused  be  represented  by  a  faint  coloured  straight  line,  uniformly 
sharp  and  narrow.    But  in  an  ordinary  object-glass  only  two/ points 
in  the  spectrum  can  be  perfectly  focused  simultaneously;  therefore 
all  its  ouer  part*  are  spread  out,  forming  a  coloured  band  of  variable 
breadth.    If  we  focus  on  the  brightest  part  of  the  spectrum,  both 
i  fiee  Abr.ey  and  Feeling,  BiksrUa  Lecture,  r»U.  Iran*.,  1M«;  eleoiHao- 
i  ifkU  AVus,  Hay  199ft,  f  ***• 


Fig.  5. 


posed  of  modern  glass,  which  is  com  para  tively.colouriess,  * 
Fraunhofer's  glass  is  decidedly  green  in  colour.  The  minimum 
in  Fraunhofer's  telescope  is  placed  near  D  (rather  at  wave-li 


whilsi: 
focus 

telescope  is  placed  near  D  (rather  at  wave-length 
685),  because  the  absorption  of  the  blue  and  violet  rays  of  th» 
spectrum  by  the  flint  lens  renders  ths  brightest  part  of  the  spectrum 
less  blue  than  in  an  objective  composed  of  modern  glass  by  Chanco 
or  Fell,  which-  i»  nearly  colourless.  This  circumstance  ens  bled 
Fraunhofor  to  apply  a  rery  large  orer-correction  for  colour,— that 
is,  to  unite  as  perfectly  as  possible  tbe  red  and  central  part  of  the 
spectrum,  and  to  leare  the  outstanding  violet  rays  to  be  in  gre\t 
part  absorbed  by  the  colour  of  the  glaaa.  The  colonr-correcliona 
in  the  object-glasses  of  Grubb  and  Schroder  are.  rery  different  in 
character.  In  Grubb's  objectglses  the  minimum  focua  is  for  rays 
of  wave-length  about  545,  that  of  Schroder's  it  about  ware-length 
633,  which  appears  to  prove  that  Grubb.  eye  la  mora  sensitive  to 
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red  and  Schroder's  to  blue  light  Also  Grubb'e  object-glass  unites 
the  red  rays  very  closely  vita  the  brightest  pert  of  tbe  spectrum, 
end  leaves  the  blue  asad  riolet  rays  outstanding.  Schroder,  on  the 
other  hand,  lea  res  the  red  rays  outstanding  in  order  to  unite  the 
rays  between  D  and  F  more  closely.  The  conclusion  is  that  to 
Grubb's  eye  the  red  rays  would  be  obtrusively  prominent  in 
Schroder's  telescope,  and  that  he  would  pronounce  the  object-glass 
rrnde redirected  ;  whilst  Schroder's  eye  would  find  the  outstanding 
violet  rays  too  prominent  in  Grubb's  telescope,  and  pronounce  it 
over-corrected.  The  absolute  amount  of  light  in  the  secondary 
spectrum  in  viewing  the  same  object  depends,  caUrit  paribui,  upon 
the  square  of  the  aperture ;  therefore  telescopes  of  large  aperture 
have  to  be  made  of  gfcater  proportional  focal  length  than  those 
of  small  aperture,  in  order  to  diminish  the  secondary  spectrum. 
Figs,  a,  B,  y,  8  in  the  diagram  give  the  form  of  the  epectrum  of  a 
star  in  Schroder's  telescope  for  various  adjustments  of  the 
figs,  a'  and  y  give  the  corresponding  forma  for  Fraunhofer 
scops.  Fig.  a  represents  the  eye-piece  focused  for  the  brightest  part 
of  the  spectrum  ;  fig.  B  when  the  red  rays  and  those  near  Ha  are 
simultaneously  foenvjd ;  fig.  y  when  the  extreme  red  rajs  are  in 
focus,  the  i  irresponding  focus  being  a  little  below  H-y ;  fig.  t  when 
focused  on  H7. 

When  a  telescope  is  to  bo  constructed  for  photographic  purposes 
the  aim  should  be  to  unite,  as  perfectly  aa  possible,  tbe  rays  near 
that  portion  of  the  spectrum  which  act  most  powerfully  on  tho 
photographic  plate  to  os  employed.  This  latter  point  has  been  de- 
termined for  the  various  photographic  processes  by  Captain  Abney.1 
The  results  are  shown  graphically  in  fig.  8  for  the  processes  practi- 
cally employed  at  present 
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To  unite  tho  rays  near  G  or  Yl  the  angle  of  tho  flint  prism  mnst 
be  diminished  ;  that  is,  the  focal  length  of  the  flint  lens  must  be 
Jenjjthent-d  as  compared  with  that  of  an  object -glass  of  similar 
construction  snited  for  eye  observations ;  and  the  rays  of  greatest 
photographio  action  can  be  united  more  perfectly  than  the  visible 
rays. 

If  an  object-glass  is  composed  of  three  lenses  of  different  kinds 
of  glass  it  is  theoretically  possible  to  unite  three  instead  of  two 
jwints  of-tho  spectrum,  besides  improving  the  correction  forspberi- 
cal  aberration.  The  most  important  practii-.il  applications  of  such 
a  system  have  bwn — (1)  the  triplo  object-glass  of  John  Dollond  ; 
(2)  the  applies  tion  of  a  convex  crown  gla*-.s  in  front  of  an  ordinary 
object-glass  in  order  to  alter  its  chromatic  correction  from  that 
best  suited  for  cyo  observations  to  that  best  suited  for  photographic 
observation.  John  Dolloud's  object-glass  is  generally  described  aa 
a  concave  flint  lens  between  two  crown  lenses.  If  the  crown  lenses 
are  of  similar  glass,  there  Is  no  gain  as  to  the  correction  of  the 
recondary  spectrum  ;  it  becomes  only  possible  to  correct  the  spheri- 
cal aberration  more  porfectly.  "Very  few  telescopes  with  triple 
object- glasses  have  been  made  since  tho  days  of  John  Dollond. 
But  the  gn-at  and  detrimental  obtrusiveness  of  the  secondary 
spectrum  in  the  Urge  object-glasses  of  the  present  day  can  bo 
diminished  in  no  other  way,  unless  very  extreme  focal  lengths  are 
adopted,  or  some  new  kinds  of  glass  that  can  be  produced  in  large 
'disks  are  discovered,  in  which  the  irrationality  of  their  spectra  is 


and  in  which*  also  there  is  the 


in  the 


pp.  iM-iaa. 


relation  between  refractive  index  and  dispersive  powsi.  The  cost 
of  a  triple  object-glass  would  of  course  be  at  least  60  per  cent 
greater  than  that  of  a  double  object-glass  ;  but,  on  the  other  haul, 
the  extreme  focal  length  neceskary  for  large  object-glasses  might  be 
considerably  reduced.  Thus  the  coat  aaved  by  a  lees  heavy  moant- 
ing  and  a  smaller  observatory  and  dome  might  counterbalance  to 
boom  extent,  if  not  entirely,  tie  additional  cost  of  the  triple  object 
glass.  Dr  Schroder  has  constructed  for  the  present  writer  an 
exquisite  triple  object-glass  (three  different  kinds  of  glass)  of 
S^-incliea  aperture  and  only  18-inchea  focal  length.  Its  perform- 
ance with  its  highest  eye-piece  of  J -inch  focus  (power  72}  is  most 
admirable.  It  would  probably  be  impossible  to  construct  lairs 
trl.vicopeo  approaching  such  short  focal  length,  bat  there  is  bo 
doubt  that  a  Targe  triple  object-glass  of  10  or  13  aperture,  feces 
would  have  an  enormous  advantage  in  colour  correction,  and  prob- 
ably in  spherical  aberration,  over  a  double  object-glass  of  the  sacs 
aperture  and  much  greater  focal  length.  One  peculiarity  of  sock 
a  triple  object-glass  is  that  three  points  in  the  spectrum  can  ban 
the  same  focus,  and  therefore  the  point  of  minimum  focus  may  for 
the  best  chromatic  adjustment  not  quite  correspond  with  the  10M 
point  for  the  brightest  part  of  the  spectrum  ;  but,  obviously,  the 
rays  of  tbe  whole  visible  spectrum  may  thus  be  brought  to  intersect 
the  axis  much  more  nearly  at  the  same  point  There  will  probably 
be  a  far  wider  adoption  of  the  triple  object-glass  in  the  future, 
especially  aa  the  greater  intrinsic  brilliancy  01  tbe  image  in  short- 
foctis  telescopes  is  a  matter  of  high  importance  in  the  spectroscopic, 
and  photographic  processes  of  modern  astronomy.  On  tho  subject 
of  triple  object  glasses  the  reader  is  referred  to  an  admirable  paper 
by  Professor  C  8.  Hastings  (Atner.  Journal  0/  Sdenot  and  Art* 
for  December  1879,  n.  420),  which  exhibits  the  results  to  be  got 
from  combinations  of  different  existing  kinds  of  glass. 

The  following  table  exhibits  the  excess  of  tbe  focus  for  any  ray 
over  the  true  locus,  the  unit  being  rrVm  -of  the  focal  length,  in 
— I.  the  actual  results  of  Dr  Vogc]  a  observations  on  three  existing 
object-glasses  already  quoted,  but  each  reduced  to  comparison  with 
its  true  or  minimum  focus ;  II.  the  theoretically  best  possible 
results  from  a  double  object-glass  consisting  of  Feila  crown  1219 
and  Feil's  flint  1237,  as  computed  by  Hastings ;  III.  the  theoretical 
results  of  four  different  triple  object-glasses,  capable  of 
construction,  of  which  details  are  given  by  Hastings 
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Pro£  Hastings's  first  condition  in  these  computations  is  that  the 
radius  of  curvature  of  none  of  the  turf  aces  shall  exceed  one-fifteenth 
of  the  focal  length.  He  also  negjects  the  thickness  and  distance 
apart  of  the  lenses, 'since  there  affect  chiefly  the  focal  length,  bat 
do  not  very  materially  affect  tho  difference  of  the  foci  for  different 
rays.    The  expression  for  the  focal  length  F  is  then  ' 

^(A..a)(I+IjH^.1)(I  +  ij  +  f>-_1)(I+i), 


where  ft 

kinds  of 
six 


M",  m"  aro  the  indexes  of 
and  r„  rfc  .  .  .  rt  the 


rfc  .  .  .  r.  the  radii 
Writing  this  in  tho  I 
<}>  =  0*'  -  1)  A  +  (>*  -  1)B  +  {jT  -  1  )C, 
we  may  call  A,  B,  and  C  the  curvalurt  nnnr  cf  tbe  first,  second,  and 
third  lenses  respectively.  Tho  problem  then  is  to  find,  for  exteting 
specimens  of  glass,  valnes  of  A,  B,  and  C  no  one  of  which  shall 
exceed  30  when  0-1,  and  which  shall  make  at  independent  of  the 
wave-length  of  tbe  light  transmitted.  The  resulting  value*  of  A, 
B,  and  C  for  tho  first  combination  (marked  "Hatting,  1 ")  1 
A  B  C 

847026      7-20327  -836472: 

the  curvatures  are  therefore  very  moderate  and  perfectly  pract  

The  constants  for  the  glass  of  the  first  and  second  lenses  have. been 
determined  by  the  author  with  great  accuracy  (see  Amtr.  Joxtr^,  wol. 
xv.  p.  273).  The  third  glass  it  Fraunhofer  s  flint  13  (II suitings  t, 
misprinted  v  in  his  table,  in  Amtr.  Jour.,  voL  xviiL  p  181),  for 
which  the  constants  are  given  in  Schumacher's  Attron.  Abha.ndlit-.ig 
fur  1&S3.  If  this  glass  can  be  reproduced  in  large  disks,  sm  no 
doubt  it  could  be,  we  have  the  means  of  making  an  object-glass 
very  superior  to  any  in  existence  and.  equally  available  for  eye  and 
observation.  Such  an  object -glen  coo  Id  be  rnsde  of 
rtional  focus  than  is  usual  or  possible  in  doable 


superior 
photogrsj 
much  shorter  prop 


object-glasses,  not  only  because  of  the  absence  of 
but  also  from  the  command  afforded  over  the 


spectrum 
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by  six  surfaces.  After  satisfying  tho  condition*  of  focal  length, 
tie  Brit  power  of  the  spherical  aberration,  and  two  conditions  of 
achromatism,  we  have  still  two  available  arbitrary  conditions,  which 
may  be  that  fi^r,  and  r4  =  f>  If  these  lead  to  convenient  forma, 
as  seems  likely  in  tho  case  in  point,  the  wholo  may  constitute  • 
cemented  lem  ;  thus  the  lose  of  light  at  the  interior  surfaces  may 
be  eliminated,  and  the  final  perfecting  of  the  aphericai  aberration 
be  left  to  the  figuring  of  the  surfaces. 

In  some  recent  large  double  object-glasses,  especially  those  of 
Alran  CUrk,  it  has  be«u  usual  to  leave  a  space  between  the  crown 
and  the  flint  lens  sufficient  to  afford  access,  through*  apertures  in 
the  cell,  for  cleaning  the  inner  crown  and  flint  surfaces,  without 
risk  of  disturbing  the  lenses  snd  their  centring.1  If  in  fig.  3  we 
imagine  tho  lenses  to  be  considerably  separated  and  through  both 
lenses  trace  a  ray  entering  the  crown  lena  parallel  to  end  at  some 
distance  from  tho  axis,  we  shall  find  that  the  effect  of  the  separa- 
tion is  to  diminish  the  power  of  the  flint  Ions,  and  therefore  to 
change  the  character  of  tho  chromatic  aberration.  Thus  an  object- 
glass  over-corrected  for  colour  can  be  improved  in  this  respect  by 
increasing  the  dietanco  between  the  lenses.  It  has  been  suggested 
that  a  telescope  can  be  made  suitable  for  both  eye  observation  and 
photographic  purposes  if  means  are  provided  for  increasing  the 
distauco  between  the  lenses  without  risk  cf  deranjring  the  centring 
when  the  telescope  is  to  he  employed  for  photography.  But  the 
great  change  that  would  be  necessary  in. such  a  case  cannot  bo 
brought  about  consistently  with  preservation  of  the  perfection  of 
the  corrections  for  spherical  aberration.1 

Any  account  of  tho  achromatic  object-glass  would  be  incomplete 
without  reference  to  the  labours  of  the  liov.  W.  Vernon  Harcourt 
and  Prof.  Stokes,  Experiments  in  tho  production  of  optical  glass 
were  instituted  by  tho  former  in  1334  ;  and  specimous,  exhibited 
at  the  meeting  of  the  British  Association  at  Cambridge  in  1862, 
were  placed  in  tho  hands  of  Prof.  Stokes,  who  determined  the  opti- 
cal constants  of  the  numerous  specimens  of  glass  which  Harcourt 
produced,  snd  indicated  from  these  results  tho  direction  in  which 
fresh  experiments  should  bo  undertaken.  It  was  discovered  thst 
titanic  acid  extends  the  blno  cud  of  the  spectrum  more  than  corre- 
sponds to  the  dispersive  power  of  tho  glass,  whilst  boracic  acid 
Las  the  opposite  efTect  (Report  Brit.  Auoc,  1871,  p.  38).  At  a 
meeting  of  the  British  Association  at  Belfast  in  1874  a  telescope 
was  exhibited  whose  object -glass  was  constructed  from  Harcouxt's 
glass  by  Sir  Howsrd  Grubb  of  Dublin  Tho  following  is  Prof. 
Stokes's  complete  and  concise  account  of  it. 

"The  original  Intention  vu  to  onnatroet  tho  objective  of  a  jhoaphsUe  glass 
containing  s  suitable  pcrreutagt  of  tllai'lo  acid,  achru.uitlxi-d  by  a  glass  of 
terboralt  of  la»<l.  (The  pen'eotag*  of  UUnio  acid  r>  eh'.aen  thai  thrra 
ehooM  bs  do  Irrationality  or  duperolon  bet«<->n  the  titanic  gla»»  and  the 
ttrboratr)  As  tho  curvature  of  tu.<  convex  Iran  would  i>t  rath  it  nwn  irtao 
vihcilo  convex  power  were,  thro-vn  Into  a  olngLo  l.-t.e,  ]•.  was  Intended  to  cm 
two  Irnsei  or  this  gla«,  one  In  fr-jut  and  one  bthinO.  with  the  cobcav* 
tcrbomti  of  lead  ptseed  between  tVro.  It  wai  f-.uad  thav,  provided  n-  t  mora 
than  aboot  one-lV.rd  of  tho  convex  power  were  thrown  l«h[i>d,  th»  adjaeoat 
surfaces  might  bo  icado  to  At,  coiisMontly  with  the  condition  cf  dealrojmg 
tho  spherical  as  Wfll  aa  th*  chromatic  aberration.  Thin  would  reader  11 
possible  to  cwuient  thoglaavei,  and  tter'by  protect  the  terboriite,  which  waa 
rather  lLal-te  to  tai  ulsh.  At  tho  tlmo  of  Mr  if  orcn-art'a  death  tv,o  dlofco  of  '.ho 
tlunla  glaas  had  been  prepared  which  It  waa  hoped  would  bs  good  enough  tor 
employment,  aa  also  two  diaka  of  ttrtorate.  Th'an  were  placed  In  Mr  Orubh's 
tvnrta.  Od  polishing,  on*  of  tho  titanic,  dlaki  was  found  to  bs  too  badly 
*tr.atcd  to  be  employed  ;  tho  other  wst  pr'jtty  fr.lr.  Aa  II  would  have  required 
aratlicr  severe  curvatora  of  the  Brat  nuria-c  and  an  unusual  convexity  of  its 
laat  to  throw  the  whole  convex  rower  Into  tho  Oral  lens,  u«.og  a  mere  ahaU  of 
class  to  protect  tho  terborate.  Professor  Stoko*  thought  It  mora  prud'St  to 
th^ov?  aboot  one-sixth  of  tho  whole  itarrx  power  Into  tho  third  or  crown 
Hhvia  Uat,  though  at  tho  lacrlfue  of  an  u-lnAvlc  doatmotlou  of  oe--codary  dh- 
lersion,  which  by  this  chance  from  tlie  original  design  rolsht  bo  expected  bi  \+ 
■1  barely  perceptible,  0/  the  terborate  dUlca,  tho  leas  strtsled  happened  to 
slightly  muddy,  from  koh  accident  in  tlie  preparation  ;  but,  aa  thla  ■IgulDt'd 
Iras  tfian  the  air.*',  Mr  Orurb  dremrd  It  hett-r  to  employ  thla  dlik.  The  tela- 
c  ';>L»«  exhlt^V"!  Irt  the  meft'in*:  waa  of  eH^ut  2|>lnches  aperture  and  2S  Inches 
focal  li-ngth,  tud  was  prr»viiied  with  an  ohject-gtaas  of  tiia  ordinary  kind,  by 
vlJua  (lie  oth-r  cou  ld  I*  replaced,  for  confronting  ths  performane*.   Whpn  the 


torotd  on  to  a  etJiinoy 

-glaaa  c-Tertd  by  a  rereen  with  Its  edge 
•  :^,'»  of       ohjret.  lii  the  caaa  of  the  ordinary  objective  vHid  gr»*n  and 


again«t  tho  iky  or  other  oultablo 
c-Tert'l  by  a  rereen  with  Its  edge  parallel  to 


objective 


It  was  nl  of  eourw  to  be  enpected 
:ould  be  good,  on  acsonnt  of  tho  dlftl- 
jut  It  was  quits  sulllcleat  to  show  the 


it  lev !-■;•« 

ohjret,  a.id  half  lh<!  object -gls 
tiie  'd^es  of  lbs  ohjoet,  lii  the 

porj.o  wore  area  about  tho  two  edgta,  whercaa  with  tho 
there  waa  bar- ■'•J  4ny  pcicoptlhls  c-ilour.  It  w 
tt  tt  the  )»erfonianr?  of  tho  Uleacope  ahould 
colly  of  prrptnng  glial  free  frxtm  «trlj«,  but  It 
jY>t»4bdity  o.'  dcatroylftg  tit*  a^oadery  colour.* 
An  tT.peri:;if  it  to  determine  whether  tho  substitution  of  titanio 
acid  for  a  jortion  of  the  silica  in  ordinary  crown  glass  would  have 
on  effoct  siii'ilnr  to  thst  which  had  been  observed  in  tiro  phofcphatic 
scries  of  glasses  (vi^.,  whilst  somewhat  raising  tho  dispersive  power, 
to  produce  a  sepnration  of  the  colours  at  the  blue  ss  compared  with 
the  red  end  of  the  spectrum,  to  sn  extent  ordinarily  belonging  only 
to  glass  of  much  higher  dispersive  power)  waa  carried  out  by  Mr 
Ilopkinaon  at  the  tfass  works  of  Messrs  Chance  of  Birmingham  ; 
but  it  proved  unfortunately  in  this  combination  that,  whiist  the 


»  Tills  arrangeineut  also  helr«  to  equalise  U»  temperatures  of  the  lccw*  with 
each  other  snd  with  tb*  o«Ur  air. 

*  Quite  recently  Prof.  Blokes  ha*  augjpwtoJ  that  to  sdspt  s  teleaeope  to 
either  PDotographla  or  Uleecopie  purpose*  at  pleasure  tho  crown  ten*  ahould 
be  reversible  ss  well  sa  changeable  ss  to  distance  with  respect  to  the  Bint. 
In  this  way  douMlres  the  chromatic  and  spherical  sborrotioa  could  bs  pre- 
served for  the  two  kinds  of  work. 


dispersive  power  wss  incrcaseo,  as  in  the  phorphatic  glasses,  the 
bluo  end  of  the  spectrum,  aa  compared  with  tire  red  end,  was  not 
spread  out  more  than  in  ordinary  glass  ofclike  dispersive  power 
(liepoH  Bril.  Astoc,  1878,  p.  20)i  It  is  to  be  hopod,  however,  that 
makers  of  optical  glass  will  not  relax  their  efforts  till  astronomers 
shall  be  able  to  obtain  refracting  teloscopea  in  which  the  secondary 
epectrnm  is  nearly  if  not  quite  eliminated.  Abbe's  new  optical 
gW  leads  one  to  believe  that  this  hops  will  soon  be  rt»lU*£ 

The  addition  of  n  convex  crown  lens  in  front  of  the  ordlnsry 
object-glass,  to  diminish  the  colour-correction  and  change  the 
minimum  focus  from  that  for  rays  beta  sen  D  and  E  to  that  for 
raya  near  O,  waa  first  made  by  Rutherford  of  New  York.  In  this 
way  he  altered  his  telescope  from  one  suited  for  eye  observations 
to  one  in  the  best  chromatic  adjustment  for  photographic  work. 
The  chromatio  effect  is  the  same  as  increasing  the  convexity  of 
the  crown  lens,  and  by  proper  proportioning  of  the  two  radii  of 
curvature  it  becomes  possible  also  to  conserve,  and  eren  to  further 
perfect,  the  destruction  of  spherical  aberration.  The  great  object- 
class  of  80-inchos  aperture,  now  (1887)  under  construction  for  tho 
Lick  observatory  by  Messrs  Clarke  of  Boston  (Mass. ),  is  to  be  pro. 
vided  with  sn  additional  crown  lena  for  this  purpose* 

The  problem  of  making  a  perfectly  achromatio  object-elass  has  Blarr'a 
been  solved  by  Dr  Blsir  (Edin.  Tram.,  vol  iii'  p.  63)  by  employ  -  acbro- 
ing  fluid  media,  and  be  actually  constructed  an  object-glass  con  matie 
stating  of  a  plano-convex  lens  and  a  meniscus  lena,  both  of  crovn  field  ob> 
glass  with  their  convexities  turned  towards  each  other,  tb«  space  Jeet- 
between  the  lenses  being  filled  with  hydrochloric  acid.    UafoTtu-  glace*, 
nately  snch  combinations  are  practically  useless,  not  only  on  aoeoriit 
of  unavoidable  leakage,  but  also  bocauas  currents  are.  set  up  in  fluid 
lenses  by  changea  of  temperature,  which  correspond  in  effect  with 
want  of  homogeneity  in  the  flint  leus  in  an  ordinary  object-glass. 

Eye- Pieces. 

The  first  substitute  for  the  single  lens  of  the  Galilean  and  Kepler  Syc 
telescopes  was  the  compoand  eye-piece  invented  by  Bbeite.  Behind  piece*, 
the  convex  eye-lens  of  the  Kepler  telescope  he  applied  a  second 
short  telescope,  consisting  of  two  convex  lenses,  their  distauco  being 
the  sum  of  their  focal  lengths.  The  principal  affect  waa  to  erect 
tho  inverted  imago,  and  thus  to  constitute  the  simplest  form  of  the 
day  eyo-pioce,  or  common  terrestrial  telescope.  The  next  improve- 
ment wbb  the  Hnygcnian  eye-piece,  which  consists  of  two  convex 
lenses  (see  fig.  7),— the  " field -lens,"  that  next  the  object-glcaa, 
having  its  focal  length  to  that  of  the  "  eye-lens  "  aa  3  to  1  ;  tho 
distance  between  them  is  twice  the  focal  length  of  the  letter,  the 
combination  being  so  placed  as  to  form  the  visible  image  half-way 
between  the  two.  This  eye-piece  is  achromatic  in  the  sense  in 
wlikh  su  eye-piece  is  anid  to  be  so :  a  colourless  image  seen  through 
it  does  not  appear  bordered  with  coloured  fringes,  ss  is  the  case  with 
a  single  lens  or  Rheita's  eyo-piece.  This  is  not  because,  aa  in  the 
achromatic  object-glass,  aU  the  csutral  coloured  rays  are  collected 
in  one  focus,  which  in  the  case  of  an  eye-piece  is  a  matter  of  compara- 
tively small  consequence,  but  because  it  potseu^s  the  enmo  magnify- 
ing powor  far  rays  of  all  colours  on  an  object  of  sensible  angular 
diameter,  so  as  not  to  form  overlapping  coloured  pictures  of  it  on 
the  retina.  This  condition  It  is  which  furnishes  the  "equation  of 
achromaticity"  of  an  eye-piece.  An  expre»*ion  for  the  magnifying 
power  of  a  telescope  provided  with  a  certain  eve-piece  is  formed  in 
general  terms  which  mvolvo  the  focal  length  of  its  lenses,  their  dis- 
tances from  each  other,  and  their  refractive  indexes ;  and,  this  bring 
made  to  vary  by  the  variation  of  the  last-mentioned  elements  only, 
tho  variation  is  equated  to  aero.  Tho  algebraic  working,  which 
even  for  a  two-glass  eye-piece  is  a  little  complex,  is  given  in  H. 
Lloyd's  Treatise  on  Light  and  VUion  (London,  1831),  and  fn  aa 
elaborate  paper  by  Littrow  in  the  fourth  volume  of  the  TVana.  Rcy, 
Attron.  6V.  [p.  609}.  From  the  former  we  extract  the  following 
proposition  :  An  eve-gloss  of  two  lenrrs  of  the  samo  medium  is 
achromatic  when  the  interval  between  the  lenses  is  an  arithmetical 
mean  between  their  focal  length,— a  conditiou  which  the  Huygenisu  Ucy- 
construction  ovidently  satisfies.    The  rationale  of  this  is  obvious,  gen'lan 


Independently  of  algebraic  analysis,  by  inspection  of  the  course  of  eye 
the  rays  in  fig.  7,  where  AC.  BD  are  the  lenses,  PQ  the  imaRe  piece, 
which  would  be  formed  by  the  object-glass  alone,  rxj  that  really 
formed  by  the  action  of  the  field -glass.    The  object-glass  ' 
supposed  achromatic,  a  ray  of  while  light,  as  OC,  going  to 
the  image  of  a  point  Q,  will  be  refracted  by  the  field -gUa*  at  0 
towards  the  corresponding  point  q  of  the  new  imsfe,  but  not  as  a 


I  Be*  iVafurv,  voL  xxxlv.  p.  6S3,  Kth  October  1SS6. 

•  For  recent  lltTatnre  on  the  eecoudary  ipertrun  In  double  and  triple  olject- 
slaaeea,  Ac,  Sue  W.  BcbinMt,  Du  BrtcAung  da  Lukltt  <•  Cfderra,  InahesoaoVr* 
d.  c-aroewtf.  ««'t  ay*a*af.  Oejeetiriisai,  Leh^ale,  18T4 ;  W.  Harkniea,  "On  the 
Colour  Onrrtctlon  of  Achromatic  Telescopes,"  In  Amtr.  Jonr.  o/  Setose*  **d 
Aru.  September  1870,  pp.  1»  l«e ;  a  &  Bastlnge,  "Tribl*  Objectives  wli 
Complete  Colour  Correction,'  to.,  December  ISTtf,  pp.  4».*So;  Perty,  Vtb 
dU  Cm-it  dtr  $tcMbam  &A<ic^n^  «o.A  ,Un  JtUia**  tHrfaaoea  rfrr  Jfltroaroj 
**d  remrt&rt,  Berlin,  1S7S ;  H.  0.  vogel  Vtbtr  tint  rlsJuxAe  MtskceU 
munf  dtr  AnraajwaJtlo  a  ad  aVr  Ay«rtUKv*.f!cnlm  tins*  Fmntur^Objtdivi  fir 
Stnkln  rem  eervokfadmrr  DrecAharrrlt ;  C.  A.  Tonng,  "The  Coloor-Corrrctloe 
of  Certain  Achromatic  ObJecVOlasaes,"  In  if  mar.  /nr.  Set 
1S4I ;  alao  a  review  or  theas  papers  by  A.  f 
stUeAra  CaetfacAa/t,  1883,  pp.  ls-ti. 
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•dngle  white  ray  ;  St  will  be  separated  into  coloured  rava,  following 
different  courses.  .The  red  ray  CV  being  lea*  retracted  will  {all  on 


*  point  r  of  tha  cye-glaM  more  remote  from  its  centre  B  than 
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Fio.  T. — HurgcuUa  eye-pieos. 

the  Tiolet  ray  Cv,  and  (the  prisma ticity  of  the  lens  increasing 
from  the  centre  outwards)  will  in  proportion  by  the  second  trans- 
mission be  more  bent  aside  than  the  violet,  and  thus  a  compensa- 
tion is  effected,  and  tho  two  rays  finally  emerge  parallel,  their 
exact  parallelism  being  secured  by  the  proportion  of  their  focal 
lengths.  The  Haygenian  eye-piece  possesses  also  other  important 
advantage*.  The  total  deflexion  of  the  light,  to  produce  the  ma#- 
nifying  power,  is  equally  divided  between  the  two  glasses,— the 
mo»t  favourable  condition  for  diminishing  that  distortion  which  is 
always  perceived  in  looking  obliquely  through  a  lens;  and  the  field 
of  view  is  greatly  enlarged  in  proportion  to  the  size  of  the  eye-lens, 
being  Mich  as  would  require,  to  produce  tho  same  magnifying  power, 
a  anple  lens  of  the  much  greater  semi-diameter  Id,  found  by  draw- 
ing i}b  parallel  to  }B  and  erecting  W.  The  inconvenience  of  this 
eye-pieco  (whence  it  is  improperly  termed  a  negative  eye-piece)  is 
that  the  image,  being  fofniea  between  its  lenses,  undergoes  a  cer- 
tain amount  of  distortion  by  the  field-glass,  owing  to  which  equal 
linear  portions  of  it  do  not  correspond  precisely  to  equal  angular 
measure*  of  the  distant  object.  Equal  parts  of  a  micrometer  applied 
at  the  place  of  the  image,  ao  as  to  be  seen  at  the  same  time  through 
the  eye-lens,  will  not  correspond  to  precisely  equal  angular  inter- 
Comrajn  Tils.  The  common  astronomical  or  positive  eye -piece,  described 
rrpl.  by  Ramsdon  {PhU.  Tram.,  1783),  consists  of  two  plano-convex 
tive  eye-  knscs  of  equal  lengths,  having  their  cocvexitios  turned  towards 
each  other  and  separated  by  two-thirds  of  the  focal  length  of  either, 
as  in  fig.  8.    Thu  combination  is  placed  behind  the  image  PQ 


lorraed  by  the  object-glass,  at  a  distance  AP  equal  to  one-fourth 
of  the  focal  length  of  A.  The  first  or  field-glass,  therefore,  forms 
an  enlarged  imago  pa,  at  a  distance  one-third  of  that  focal  length 
which  places  it  in  the  focus  of  the  eye-glass.  This  eye-piece  is 
not  properly  achromatic,  but  its  spherical  aberration  is  much  less 
than  in  any  of  the  other  constructions,  and  it  has  the  advantago  of 
giving  a  flat  field  of  view,  requiring  no  change  of  focus  to  see  the 


turned  towards  each  other.  (3)  For  an  erecting  eye- piece  of  km 
lenses  the  first  and  fourth  (reckoned  from  the  object-glass  towards  ' 
the  eye)  should  be  crossed  lenses  of  focal  length  8,  the  radii  of  their 
surfaces  1 : 0,  with  their  convex  surfaces  towards  each  other.  The 
second  lens  should  be  a  meniscus  of  focal  length  4,  the  radii  of  its 
surfaces  26:11,  and  its  convexity  towards  the  eye.  The  third  lens 
should-  be  piano-eon  vex,  of  focal  length  4,  its  plane  aide  towards 
the  eye.  The  distance  of  the  centre  of  the  second  lens  from  that 
of  the  firsts  4  ;  that  of  the  third  from  the  second  «  6  ;  and  that  of 
the  fourth  from  the  third— 6"13.  If  a  bright  object  appears  yellow 
or  a  dark  one  blue  at  the  edge  farthest  from  the  centre  of  the  field 
the  third  and  fourth  lenses  most  be  together  pushed  inwards  towweb 
the  Becond  lens. 

In  many  telescopes  constructed  specially  for  star  observation  only 
the  object-glass  is  over-corrected  for  colour  and  under-corected  for 
spherical  aberration  ;  both'  these  errors  may  sometimes  be  nearly 
eliminated  by  a  properly  constructed  Huygecian  eye-piece  (see 
HicRoeooPK,  vol  xtl  pp.  208-267).  But,  when  a  telescope  is  to 
be  used  over  a  considerable  range  of  field  fur  micrometrio  measure- 
ments, ft  is  obvious  that  the  spherical  aberration  alvould  bo  corrected 
by  the  object-glass  slone.  It  is  poatible,  bower' j,  to  improve  the 
appearance  of  objects  somewhat  in  a  telescope  in  which  the  chro- 
matic aberration  is  over -corrected  by  employing  an  eye -piece 
somewhat  under -corrected  for  colour,  and  r-ce  versa  ;  but  the  only 
satisfactory  plan  is  to  have  both  object-glass  and  eye-piece  as  free 
as  possible  from  both  chromatic  and  spherical  aberration.'  In  order 
to  secure  this,  or  a  very  large  field  of  view,  many  forms  of  eye-piece 
have  been  devised.  Achromatic  combinations  have  been  substi- 
tuted in  some  cases  for  the  fieid-lcns,  in  others  for  the  eye-lens,  in 
others  for  both  simple  lenses  of  the'  Rarosden  eye-piece.  The  best 
of  these  combinations  which  the  present  writer  has  tested  and 
which  practically  fulfil  all  require -seats  of  the  astronomer  are  doe 
to  Dr  Hugo  Schroder,  to  whom  he  is  indebted  for  information  as 
to  their  construction.  '  Fig.  10  represents  Schroder's  high  power 
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centre  and  borders  of  the  field  with  equal 
ingor 

of  its 


i  equal  distinctness.    The  erect- 
or terrestrial  eyepiece  was  invented  by  Dollond.    Tho  principle 
its  construction  will  be  understood  from  fig.  9.    It  is  conveni- 
ent for  telesoopes  of  ordinary  use,  because  it  presents  a  non  in- 
to the  eye,  although  at  some  sacrifice  of  light  and 
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piece. 


yta.  MX— SttiO'Kr'i  lil«h  power  ero-plees. 

eye-piece,  which  is  admirably  suited  for  micrometer  work,  not  only 
becsuio  there  are  only  two  rrilccting  surf  sees  in  the  triple  lens  of 
which  it  is  composed,  but  i.lsa  because  there  is  a  comparatively 
large  distance  between  the  lens  and  the  micrometer  web  when  the 
latter  is  in  focus.    This  condition  is  essential  when  it  is  desired  to 

St  the  beat  bright  illumination  of  the  wires  in  a  dark  field  (see 
icroxkteb,  vol  xvi.  p.  218).  The  triplo  lens  is  composed  of  s 
dense  fluid  plano-convex  Ices  between  two  lenses  of  soft  crown  glass. 
The  radii  of  curvature  are — 

r,»W-Oifl  conv.x  1  - 
rj-SQiifl  crmrn  f  *°  1 
r,«3tt  i34  eoueave  j 
r4  m    u  plane 
1*1=    m  plina 
r4=W0:t]  convex 

The  corresponding  foci  for  zones  of  different  distance  from  the  axis 
are— axis  =100  00  ;  zones  12  5  from  axis,  99*81 ; 
25  from  axis,  9932 ;  40  from  axis,  93  '36 :45  from 
axis,  10015 ;  50  from  axis,  10186.  Thus  the 
aperture  of  tho  lens  may  be  half  its  focal  length 
without  any  sensible  defect  Fig.  11  represents  O.  Sohru 
Dr  O.  Schroder's  s  plans  tic  eye -piece.    The  glass  employed  iader*s 
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For  an  account  of  the  theory  of  the  chromatic  and  spherical 
aberration  T>f  eve-piecea  by  Sir  George  B.  Airy,  see  Trtmt.  Phil. 
Sac.  Comb.,  voL  it.  p.  243  and  voL  ui  p.  61.  The  author's  con- 
clusions are  tho  following.  (1)  To  secure  the  greatest  distinctness 
with  an  eye-piece  of  tho  Huygenian  type,  the  field-lens  should  be 
a  meniscus  of  focal  length  3,  the  radii  of  its  surfaces  11 1 4,  and 
its  convexity  towards  tho  objoct-glass  ;  the  eye-lens  should  be  a 
double  convex  of  focal  length  1,  the  radii  of  its  surfaces  1  :6,  and 
Its  more  convex  aide  towards  the  field-lens.  The  distance  of  the 
lenses  should  be  2.  There  should  be  a  perforated  diaphragm  at 
distance  1  from  the  eye-lens.  If  a  bright  object  appears  yellow  or 
a  dark  one  blue  at  the  edge  farthest  from  the  centre  of  the  fiold, 
the  lenses  mnst  be  brought  a  little  nearer  together.  (2)  For  an  eye- 
piece of  Rsmsden's  type  tho  two  lenses  should  be  plano-convex,  o( 
foil  length  8,  place*  at  distance  2, 


is  lll26 


8chroder's  s  plans  tic  eye -pie 

'a  crown  (Co^  and  flint  (F6,).    The  refractive  power  of  crown  aplanatic 


for  D,  that  of  flint  16105  ;  tho  dispcrslTo  power  cf  both  eye- 
is  «"688. 
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Fro.  11  —Schroder1 1  iplmtlo  sye-pleee. 
The  radii  of  curvature  for  a  lena  of  1  inch  (27-07  mm. )  focal  length 


rr,=10(K  osmeBted 
>  W- 

F, = focsl  point  of  combination  =  -9  05  mm.  from  vertex  of  rj  t 
rt~ position  of  ohsarver's  eye=  -  14  41>  mm.  from  vertex  of  rr 
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lit  twin  to  Sd  —  070  HUB-  flint  glass, 
Sri      „      „  4lh-  340    „    erawt.  glua, 
4th     „     „  6lh-l»M    „  air, 
Its    ,.     „  8th-  Oei   „    flint  glass, 
Tlh    „     „  8th-  2-49   „    erowa  glass. 

ft*  distance  between  the  plane  surface*  is  22*67  mm.  Thia  form 
( '<rt-pLcc?  La*  been  employed  by  Sehonfeld  in  hia  eouthem  "Durch- 
aattroag,"  and  Dt  Schroder  has  made  one  for  the  present  writer 
l*  in  diameter  on  the  telescope  of  18 


»Lick  btsi  a  perfect  field  41*  in 
acU*focal  length  and  Si  inches 


Reflecting  TtUteopt. 

if  r«fl 
in  fig.  12. 


concave  mirrors  having  a  common  axis  and  their  concavities  facing 
stca  other.  The  foe  as  of  A  for  parallel  rays  is  at  F,  that  of  B  for 
parallel  ray*  at  /—between  B  and  F.  Parallel  rays  falling  on  AA 
cooTerg*  tt  F,  where  an  image  Is  formed ;  the  ray*  are  then  re- 
form! from  B  and  conrerge  at  P,  where  a  second  ana  more  enlarged 
hugs  is  formed.  Gregory  himself  showed  that,  if  the  large  mirror 
vtre  t  segment  of  a  paraboloid  of  revolution  whose  focus  fa  F,  and 
tht>  htmJT  mirror  an  ellipsoid  of  rerolution  whose  foci  are  F  and  P 
wpsctirely,  the  resulting  image  will  be  plane  and  undistorted. 
Tift  image  farmed  at  P  U  Tiewed  through  the  eye-piece  at  B,  which 
maybe  of  the  Huygenian  or  Rameden  type.  The  focal  adjustment 
is  seeooipliihod  by  the  ecrew  8,  which  acts  on  a  elide  carrying  an 
eif  to  which  the  mirror  B  is  attached.  The  practical  difficulty 
of  conttrncting  Gregorian  telescopes  of  good  defining  quality  U 
my  considerable,  because  if  sphencsJ  mirror*  are  employed  (heir 
•btrrttiona  tend  to  increase  each  other,  and  it  is  extremely  difficult 
to  girt  a  true  elliptio  figure  to  the  necessarily  deep  coo  cavity  of 
the  small  speculum.  Short  appears  to  have  systematically  con- 
nmi  this  difficulty,  and  hia  Gregorian  telescopes  attained  gn.at 
eelebrity.  The  use  of  the  Gregorian  form  is,  however,  practical]-, 
*»Hi7vkmed  in  the  present  day.    The  magnifying  power  of  this 

t*l**2ope  is  *■         where  F  and  /  are  respectively  the  focal  lengths 

of  the  large  and  the  small  mirror,  « the  focal  length  of  the  eye- piece, 
ud  z  the  distance'  between  the  principal  fosi  of  the  two  mirror* 
(•/"/in  the  diagram)  when  the  instrument;  is  in  adjustment  for 
raving  distant  objects.    The  images  are  erect 

The  Caasegrain  telescope  differs  from  the  Gregorian  only  in  the 
•sisti  ration  of  a  convex  hyperbolic  mirror  for  a  concave  elliptical 
5t  airrar  a*  the  small  speculum.  This  form  has  two  distinct  advan- 
*ae'«s:  (1)  if  spherical  mirrors  are  employed  their  aberrations  have 
» Ur.dency  to  correct  each  other  ;  (2)  the  instrument  is  shorter  than 
tit  Gregorian,  cmterii  paribus,  by  twice  the  focal  length  of  the  small 
siirrar.  Fewer  telescopes  have  been  mads  of  thia  than  perhaps  of 
tsy  other  form  of  reflector ;  but  in  comparatively  recent  year*  the 
'-assegrain  has  acquired  importance  from  the  fact  of  ita  adoption 
for  the  great  Melbourne  telescope.  The  magnifying  power  is  com- 
peted by  the  same  formula  a*  in  the  case  of  the  Gregorian  telescope. 

The  Newtonian  telescope  is  represented  in  fig.  18.  AA  ia  a  con» 
care  mirror  whose  axis  is  aa.    Parallel  rays  falling  on  AA  converge 

the  plane 

isd  an 

M  Tt 
r<tt  angles 
to  the  axis, 
''"Tninff  an 
bag*  Lithe 
!-•  si  of  the 

^^•urfaci         *  fto.  la.-^.wtOOl»n  leleacopc 

cf  the  largo  mirror  should.be  a  paraboloid  of  revolu-    {  ' 
tim,  that  of  the  small  mirror  a  true  optical  plane. 
The  magnifying  power  i*"?!*-  This  form  is  employed  in  the  con- 
traction of  most  modern  reflecting  telescopes.    A  glass  prism  of 
total  reflexion  is  sometimes  substituted  for  the  plane  mirror. 

The  Herachelian  or  front  view  reflector  is  represented  in  fig.  14. 
AA  ia  a  concave  parabolic  mirror,  whose  axis  ae  is  inclined  to  the 
uis  of  the  tube  ab  to  that  the  image  of  an  object  in  the  focus  of 

23-8 


the  mirror  may  b 
equal  to  the 
M 


y  be  viewed  by  an  eye-piece  at  £,  the  angle  baa  oeing 
angle  caE.    This  form  was  adopted  by  the  elder 


Vuu  M.—  QtrKholtaa  reflector. 

Herschel  to  avoid  the  loss  of  light  from  reflexion  in  the  small  mirror 
of  the  Newtonian  telescope.  It  has  sereraJ  disadvantages.  (1)  Tho 
upper  part  of  the  observer'*  head  must  necessarily  obstruct  seme  of 
the  rays  which  would  otherwise  fall  on  the  large  mirror :  but  when 
a  telescope  of  very  large  aperture  is  employed  the  loss  of  light  thus 
occasioned  ia  comparatively  insignificant.  Moreover,  disturbance 
of  the  air  in  front  of  the  telescope  is  created  by  boat  from  the 
observer's  head  and  body,  and  this  ia  fatal  to  the  best  definition. 
To  avoid  the  latter  drawback  Sir  John  Herschel  (Stiey.  Brit.,  8th 
ed.,  srt  "Telescope  "  voL  xxL  p.  128)  suggested  the  employment  of 
s  small  right-angled  prism  of  total  reflexion  placed  close  to  the  eye- 
lens  of  the  eye-piece,  to  permit  tho  observer  to  view  the  image  by 
looking  in  a  direction  at  right  angles  to  the  eye-piece,  and  therefore 
at  right  angles  to  the  tube.  (2)  In  consequence  of  the  tilting  of  the 
mirror  aberration  is  created,  and  thia  increases  rapidly  with  increased 
tilting.  The  construction  la  thus  limited  to  telescopes  in  which 
the  proportion  of  aperture  to  focal  length  ia  not  too  great  In 
Herschel'*  40- feet  telescope  the  proportion  was  1  to  10,  and  tho 
construction  would  hardly  be  applicable  to  modern  telescopes,  in 
which  the  proportion  often  rises  to  1  to  6  or  8.  Vet,  when  exceed- 
ingly faint  objects  have  to  be  observed,  thia  form  of  telescope  has 
great  advantages.  Herschel  found  that  some  objects  which  he  dis- 
covered with  such  an  instrument  could  not  even  be  seen  when  the 
same  telescope  waa  used  in  the  Newtonian  form.  The  front  view 
telescope,  however,  has  hardly  been  at  all  employed  except  by  tho 
Herschela  But  at  the  same  time  none  but  theMerschela  have  swept 
the  whole  sky  for  the  discovery  of  faint  nebulas ;  and  probably  no 
other  astronomers  have  worked,  for  so  many  hours  on  end  for  so 
many  nights  aa  they  did,  and  they  emphasize  the  easy  position  of 
the  observer  in  using  this  form  of  instrument 

Canttruction  tf  Ob}Kt-Q\a  •■**. 
The  first  point  is  the  selection  of  glass  disks  of  suitable  quality.  Testing 
The- requisites  are  (1)  general  transparency  rnd  freedom  from  object- 
mechanical  defects, such  eh  specks,  air-bubblea,  Ate.;  (2) homogeneity;  (-'-- 
(8)  freedom  from  internal  attain.    Tho  disk  being  roughly  polished 
on  the  aides,  faults  of  the  first  class  are  easily  detected  by  inspection. 
In  order  to  secure  the  irummnr-  of  light  grasp  for  aperture  it  is 
desirable  that  the  glass  should  be  as  colour  leas  as  possible ;  if  the 
roughly  polished  disk  is  laid  upon  white  paper  the  amount  of  dis- 
coloration can  be  readily  estimated  by  comparing  the  colour  of  the 
sheet  as  seen  directly  with  that  seen  through  the  glass,  -  Fraun- 
hofer's  glass  was  far  from  colourless,  Doll  and*  more  coloured  still  { 
and  we  have  shown  that,  for  purposes  when  extreme  light  grasp  is 
not  an  object,  the  less  transparency  of  such  glass  to  the  blue  raj 


of  the  spectrum  affords  advantages  for  a  better  correction  of 
chromatic  aberration  of  rays  in  the  brighter  part  of  the 
The  amount  of  light  excluded  by  specks,  air-bubblea,  or 
scratches  is  quite  insignificant ;  but  these  blemishes  create  di 
tion  phenomena  and  scattered  light  in  the  field,  which  are 
injurious  to  the  performance  of  the  instrument,  especially  when 
faint  objects  are  searched  for  in  the  neighbourhood  of  brighter  ones. 
It  is  essential  for  a  telescope  lens  that  the  glass  should  be  perfectly 
homogeneous ;  that  is,  the  refractive  index  must  be  identical  for 
every  part  of  the  disk.    This  can  be  tested  with  extreme  delicacy 
by  grinding  the  disk  into  the  form  of  a  lens  and  testing  it  by 
Toppler'a  method,1  described  under  Optics  (vol.  xvii.  p  805).  u 
the  disk  is  intended  for  a  concave  lens  and  is  already  so  thin  that 
it  become*  undesirable  to  make  it  thinner  at  the  edge*  by  convert- 
ing it,  in  the  first  place,  into  a  convex  lens,  it  may  be  tested  by 
placing  one  of  ita  surfaces  in  contact  with  and  at  right  angles  to 
the  axis  of  a  crown  lens  of  known  perfection,  and  testing  the  com- 
bination by  Toppler's  method.    Ii  a  glass  disk  is  not  properly 
annealed— that  is,  if  it  has  been  too  quickly  cooled,  so  that  the  log. 
outer  shell  has  hardened  before  the  inner  portion — the  finally 
solidified  majks  must  be  in  a  state  of  tension,  like  that  of  "Rupert's 
drops."    Unless  cooled  very  gradually  an  optical  disk  would  fly  to 

eeces,  but  a  very  much  smaller  defect  in  the  annealing  process  would 
i  fatal  for  refined  optical  purposes.  Changes  of  temperature  would 
produce  changes  of  curvature,  and  the  lens  would  also  change  its 
form,  when  successive  portions  of  the  strained  outer  shell  were 
removed  in  the  process  of  grinding  and  polishing. 

i  Ftm.  AmnaL,  exxxt,  lasT" 
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defects  in  Annealing  are  very  easily  detected  by  meant  of  the  polari- 
scope.  Hie  polished  disk  U  placed  in  light  reflected  from  a  polar- 
izing surface,  such  as  a  Bheet  of  glass  blackened  at  tbe  back,  and 
examined  with  a  Nicol  s  priain  aa  an  analyser.  If  tbe  bright  ring* 
and  black  cross  (see  LIGHT,  vol.  xiv.  p.  813)  are  visible  tbe  dink  is 
unfit  for  use  ;  but,  since  few  disks  aro  so  perfectly  anuealed  aa  not 
to  show  a  trace  of  the  black  cross,  such  as  show  it  in  no  marked 
degree  may  be  aafely  employed.  Perfect  annealing  ha*  now  become 
the  most  difficult  portion  of  the  art  of  making  optical  glass,  and 
large  disks  (more  particularly  of  crown  glass)  are  rejected  by  the 
optician  more  frequently  for  defects  in  annealing  than  for  any  other 
cause. 

The  disks  having  been  selected,  their  refractive  and  dispersive 
powers  determined,  and  the  radii  of  curvature  computed,  it  remains 
to  convert  tbe  disks  into  lenses  with  surfaces  of  tho  required  curva- 
ture, and  to  complete  the  object-glass.  The  work  consists  of  fivo 
distinct  operations — (1 )  rough  grinding  by  a  revolving  tool  supplied 
with  sana  and  water  ;  (2)  6no  grinding  with  emery  ;  (3)  polishing 
with  oxide  of  iron,  rouge,  or  putty  powder,  the  grinder  being  faced 
with  fino  cloth,  satin,  paper,  or— beat  of  all— pitch  ;  (4)  centring  ; 
(6)  figuring  and  testing.  Those  processes  are  essentially  of  a  tech. 
nical  character,  and  can  only  bo  familiar  to  tlioeo  who  practise  the 
art.  Tho  dotails  would  be  out  of  place  here,  but  are  well  described 
in  a  lecture  delivered  by  Sir  Howard  Grubb  at  the  Royal  Institu- 
tion, 6th  April  1838,  and  printed  in  Nature,  27th  May  1886. 


of  Specula. 

Tho  composition  of  metallic  specula  in  the  present  day  differs 
very  littlo  from  that  used  by  Sir  Isaac  Newton.  Many  different 
alloys  have  been  suggested,  some  including  silver,  nickel,  rinc,  or 
arsenic  ;  but  that  which  has  practically  been  found  beat  is  an  alloy 
of  four  equivalents  of  copper  to  one  of  tin,  or  the  following  pro- 
portions  by  weight  .-—copper  252,  tin  117*8.  Such  speculum  metal 
is  exceedingly  nard  ana  brittle,  take*  a  line  white  polish,  and 
when  protected  from  damp  ha*  littlo  liability  to  tarnish.  Tho 
process  of  costing  and  annealing,  in  the  case  of  tho  specula  of  the 
great  Melbourne  telescope,  was  admirably  described  by  Dr  Robin- 
son in  Phil.  Trans.,  1800,  voL  clix.  p.  135.  8haping,  polishing, 
and  figuring  of  specula  are  accomplished  by  methods  and  tools  pre- 
cisely similar  to  those  employed  in  tbe  construction  of  lenses.  The 


reflecting  surface  is  first  ground  to  a  spherical  form,  the  parabolic 
figure  being  given  In  the  final  process  by  regulating  the  size  of  the 
pitch  squares  and  the  stroke  of  the  polishing  machine.  The  pro- 
cess of  testing  is  identical  with  that  of  an  object-glass. 

Soon  after  Liebig's  discovery  of  a  process  for  depositing  a  film 
of  pure  metallic  silver  upon  glass  from  a  salt  of  silver  in  solution, 
Steinhcll  (Gaz.  Unit.  a"  Augsburg,  24th  March  1866),  and  later,  in- 
dependently, Foucault  (CompU*  Rendu*,  voL  xliv.,  February  1857), 
proposed  to  employ  glass  for  tbe  specula  of  telescopes,  the  reflect- 
ing surface  of  tho  glass  speculum  to  be  covered  with  silver  by 
Liebig's  process.  These  silver-on-glass  specula  are  now  the  rival* 
of  the  achromatic  telescope,  and  it  is  not  probable  that  many  tele- 
scope* with  metal  specula  will  be  mado  in  the  future.  The  best 
speculum  metal  and  tbe  greatest  care  are  no  guarantee  of  freedom 
from  tarnish,  and,  if  such  a  mirror  is  much  exposed,  as  it  must 
be  in  the  hands  of  an  activo  observer,  frequent  repolishing  will  be 
necessary.  This  involves  reflguring,  which  is  the  most  delicate  and 
costly  process  of  all.  Every  time,  therefore,  that  a  speculum  is 
repolisbcd,  the  future  quality  of  tho  instrument  is  at  siako  ;  its 
focal  length  will  probably  be  altered,  and  thus  the  vslue  of  tho 
constants  of  the  micrometer  also  have  to  be  redetermined.  Partly 
for  these  reasons  the  reflecting  telescope  with  metallic  mirror  has 
never  been  a  favourite  with  the  professional  astronomer,  and  has 
found  little  employment  out  of  England.  In  England,  in  the 
hands  of  the  Herschols,  Rosso,  Luascli,  and  Dc  la  Rue  it  has  done 
splendid  service,  but  in  all  these  cases  the  astronomer  and  the 
instrument-maker  were  one.  Tho  silver-on-glass  mirror  has  the 
enormous  advantage  that  it  can  be  reailvered  with  little  trouble, 
at  small  expense,  and  without  dang«  r  of  changing  the  figure.  It* 
chief  work  has  been  done  in  the  hands  of  Draper  and  Common, 
who  were  tho  engineers,  if  not  the  actual  constructors,  of  their  own 
inatrumcnta  Glass  ia  lighter,  stiflVr,  leas  costly,  and  easier  to  work 
than  fipeculuin  metai  The  silvered  mirrors  havo  also  some  ad- 
vantage in  light  grasp  over  thoae  of  speculum  metal,  though,  aper- 
ture for  aperture,  tho  former  are  inferior  to  tho  modern  object-glass. 
Comparisons  of  light  grasp  derived  from  small,  fresii,  carefully 
silvered  surface*  are  sometime*  given  which  lead  to  illusory  results, 
and  from  such  experiments  Foucault  claimed  superiority  for  the 
■silvered  speculum  over  tho  object-glass.  Hut  the  present  writer 
has  found  from  experience  and  careful  coni|Kiri.ion  that  a  silvered 
mirror  of  12-inches  aperture  mounted  as  a  Newtonian  telescope 
(with  a  silvered  plane  for  tho  small  mirror),  when  the  surfaces 
are  iu  fair  average  condition,  is  equal  in  light  gra*p  to  a  filtrate 
refractor  of  10-inches  ap^ture,  or  area  for  area  as  2  :  3.  This  ratio 
will  become  more  e.jusl  for  larger  sizes  on  account  oflheaddition.il 
thickneu  t.f  larger  object  glass**  and  the  ( 
amotion  of  light  in  transmission. 


Mounting  of  Telescopes. 

The  proper  mounting  of  a  telescope  is  hardly  of  leas  importance  Mount- 
than  its  optical  perfection.    Freedom  from  tremor,  ease  and  deli-  ing  ot 
cacy  of  movement,  facility  of  directing  tho  instrument  to  any  tele- 
desired  poiut  in  tho  heavens,  are  tht  primary  qualifications.    Our  > 
limits  forbid  an  historical  account  of  the  earlier  endeavours  to  fulfil 


of  motions  in  altitude  and  azimuth,  nor  can 
we  do  mote  than  refer  to  mountings  such  as  those  employed  by  tho 
Hcrschels,  or  those  designed  by  Lord  Rosso  to  overcome  tho  en- 
gineering difficulties  of  mounting  his  huge  telescope  of  6  feet  aper- 
ture. Both  are  abundantly  illustrated  in  most  popular  worka  on 
astronomy,  and  it  seems  sufficient  to  refer  the  reader  to  the  original 
descriptions.1 

AVo  pass,  therefore,  directly  to  the  equatorial  telescope,  the  instru-  Equator- 
Tntut  par  excellent  of  the  modern  extra-meridian  astronomer,  and  ial. 
relegate  to  the  article  Transit  Circle  (?.».)  a  description  of  those 
mountings  in  which  the  telescope  is  simply  a  ri fined  substitute  for 
the  sights  or  pinules  caVtho  old  astronomers.  The  equatorial  in 
its  simplest  form  consists  of  an  axis  parallel  to  tho  earth's  axis, 
called  the  "  polar  axis "  ;  a  second  axis,  at  right  angles  to  this, 
called  the  "declination  axis"  ;  and  a  telescope  fixed  at  right  angles 
to  the  latter.  In  fig.  15  AA  is  the  "olar  axis ;  the  telescope  ia 
attached  to  the  end  of  the 
declination  axis  ;  the  latter 
rotate*  in  bearing*  attached  * 
to  the  polar  axis,  and  con- 
cealed by  the  telescope  itself. 
The  telescope  i*  counter- 
poised by  a  weight 
attached  to  the  op- 
posite end  of  tbe 
declination  axis. 
The  lower  pivot  of  J 
the  polar  axis  rests  (_ 
oa  a  enp  bearing  at 
C,  the  upper  pivot 

upon  a  strong  metal  casting  MM,  attached  to  a  stone  pier  8.  A 
vertical  plane  passing  through  AA  is  therefore  in  the  meridian,  and. 
when  the  declination  axis  is  horizontal,  the  telescope  move*  in  the 
by  rotation  on  the  declination  axis  only. 
BB  ia  attached  to  the  declination  axis, 
together  with  the  necessary  microscopes  or  verniers  V,V  for  reading 
it  (see  Transit  Circle),  so  arranged  that  when  tho  telescope  is 
turned  on  the  declination  axis  till  it  is  parallol  to  AA  the  vernier 
reads  0*  or  90*,  and  when  at  right  angles  to  AA  80'  or  0*,  then  we 
can  employ  the  readings  of  this  circle  to  measure  tho  rwlsrc" 


i'lo.  15.— Equatorial  bioscope. 


!>ne  of  the  meridian  by 
bus,  if  a  graduated  circle 


i  consequent  additional  ab- 


of  any  star  seen  in  tbe  telescope,  and  1 
will  also  be  truo  (apart  from  the  effects  of  atmospheric  refraction) 
if  we  rotate  the  instrument  through  any  angle  on  the  axis  AA. 
Thus  one  important  attribute  of  an  oquatorially  mounted  telescope 
ia  thst,  if  it  is  directed  to  any  fixed  star,  it  will  follow  tbe  diurnal 
motion  of  that  star  from  rising  to  setting  by  rotation  of  the  polar 
axis  only.  If  we  further  attach  to  the  polar  axis  a  graduated 
circle  DD,  called  tho  "hour  circle,"  of  which  tho  microscope  or 
vernier  R  reads  0*  when  the  declination  axis  ia  horizontal,  we  can 
obviously  read  off  tho  hour  anglo  from  the  meridian  of  any  star  to 
which  tho  telescope  may  bo  directed  at  the  instant  of  observation. 
If  the  local  sidereal  timo  of  tho  observation  is  known,  the  right 
ascension  of  the  star  becomes  known  by  adding  the  observed  hour 
angle  to  the  sidereal  time  if  the  star  is  vest  of  the  meridian,  or 
subtracting  it  if  east  of  the  meridian.  Since  the  equatorial  is  un- 
suitable for  such  observations  when  great  accuracy  ia  required  (see 
Transit  Circle),  tho  declination  and  hour  circles  of  an  equatorial 
are  employed  not  for  determination  of  the  right  ascensions  and 
declinations  of  celestial  objects,  bu»  for  directing  the  telescope 
with  ease  and  certainty  to  any  object  situated  in  a  known  position, 
and  which  may  or  may  not  bo  visible  to  the  unaided  eye,  or  to 
define  approximately  the  position  of  in  unknown  object.  Further, 
by  causing  tne  hour  circle,  and  with  it  the  polar  axis,  to  rotate  by 
clockwork  or  some  other  mechanical  contrivance  at  the  samo  angu- 
lar velocity  as  tho  earth  on  its  axis,  but  in  the  opposite  direction, 
tho  tolcscopo  will  automatically  follow  a  atar  from  rising  to  setting. 

Equatorial  mountings  may  bo  divided  into  five  types.    (A)  Tho  Type* 
pivots  or  bearings  of  the  polar  axis  are  placed  at  its  extremities,  equator 
The  declination  axis  rests  on  bearings  studied  to  opposite  sides  of  Lais, 
the  polar  axis.   The  telescope  is  attached  to  one  end  of  the  declina- 
tion axis,  and  counterpoised  by  a  weight  at  tho  other  end,  as  In  fig. 
15.    (B)  The  polar  axis  is  supported  as  in  type  A  ;  the  telescope 
is  placed  between  the  bearings  nf  tbe  declination  axis  and  it 
mounted  symmetrically  with  re*pe»t  to  the  polar  axis  ;  no  counter- 
poise is  therefore  requisite.     (C)  The  declination  axis  is  mounted 
on  the  prolongation  of  tho  upper  pivot  of  the  polar  axis  ;  the  tele- 
scope is  placed  at  one  end  of  tho  declination  axis  and  counter- 
poi-<«d  by  a  weight  at  tho  other  "»nd.    (D)  The  declination  axis 

 :  

l  llciwhcl,  no.  TniKy,  K8S,  vol.  Uxxr.  p.  M7 ;  Roase,  PHIL  Trans.,  I  MO, 
p.  t«3.  AOd  lbtl,  p.  081. 
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is  mounted  on  a  forked  piece  or  other  similar  contriranco  attached 
to  a  prolongation  of  the  upper  pivot  of  the  polar  axia  ;  the  tele- 
scope is  mounted  between  the  pirota  of  the  declination  axia.  (E) 
The  eye-piece  of  the  telescope  U  placed  in  the  npper  pirot  of  the 

polar  axu ;  a  portion  or  the  whole  of  the  axia  of  the  tuleacope 
tube  coincidca  with  the  polar  axia.  Mounting  of  types  A  and  B 
— that  is  with  a  long  polar  axia  supported  at  both  ends — aro  often 
called  the  "  English  mounting,"  and  types  C  and  D,  in  which  tho 
declination  axia  is  placed  on  the  extension  of  the  npper  pirot  of 
the  polar  axia,  are  called  the  "German  mounting,"  from  the  first 
employment  of  type  C  by  Fraunhofer.  A  description  of  aomo  of 
the  beat  examples  of  each  type  will  illustrate  their  relative  advan- 


tages) or  pec  uliari  ties. 
ViR.  If 


5  may  be  taken  as  a  practical  example  of  the  earlier  equa- 
torial* as  made  by  Troughton  in  England  and  afterwards  by  Gam Ml 
for  various  Continental  observatories.  In  the  Phil.  Trans,  for  lS'Jl 
(part  3,  pp.  1-412)  will  be  fonnd  a  description  by  Sir  John  Herschel 
and  Sir  James  South  of  the  equatorial  telescope  which  stiey  em- 
ployed in  their  measurements  of  double  stars.  The  polar  axia  was 
similar  in  shape  to  that  of  fig.  15  and  was  composed  of  sheets  of 
tinned  iron.  In  Smyth's  celebrated  Bedford  telescope  the  polar 
axis  was  of  mahogany.  Probably  tho  best  example  of  this  type  of 
mounting  applied  to  a  refractor  is  that  made  by  the  elder  Cooke  of 
York  for  Mr  Fletcher  of  Tarn  bank  ;  the  polar  axis  i*  of  cast  iron 
and  the  mounting  verr  satisfactory  and  convenient,  bat 
unfortunately  no  detailed  description  baa  been  pub- 
lished. In  recent  years  no  noteworthy  refractor* 
have  been  mounted  on  this  plan  ;  but  type 
baa  been  chosen  by  Grubb  for  the  great  Mel- 
bourse  reflector,  with  marked  ingenuity  of 
adaptation  to  the  peculiar  requirements 
telescope,  of  tho  case.  Fig.  16  shows  the  whole 
instrument  on  a  small  scale,  and  fig. 
17  represents  part  of  it  on  a  larger 
scale,  the  upper  part  of  the  tube 
and  polar  axu  being  omitted.  Tlio 
figures  show  the  telescope  directed 
to  the  pole,  the  hour  circle  beii  l-  \  t 
set  6k  from  the  meridian.     The  ^T~**5^?!J? 

P01"  fX».COn!i,,U  °f  »  hoU°W       Fio.  ln.-MsJboum.  reflector!" 
cone  C    (fig.  17)  of   cast  iron 

boltad  to  a  hollow  cast-iron  cube  IT,  to  the  lower  aide  of  which 
is  attached  a  abort  stool  axia  carrying  the  driving  sector  EF  ami 
the  hour  circle  R,  and  terminating  in  the  lower  pivot  of  the  polar 
axia.  This  pivot  a  is  terminated  by  a  piece  of  chilled 
cast  Iron  polished  flat  on  ita  lower  face,  which  face  re- 
volve* in  contact  with  a  piece  of  bell  metal,  flat  on  its 
upper  and  partly  spherical  on  ita  lower  side,  bearing  in 
a  correspondingly  shaped  annolos,  formed  to  receive  it 
in  the  cast-iron  block  which  i*  attached  to  ths 
pier.  This  arrangement  enables  the  bell -metal 
cushion  to  take  its  own  position  when  the  direc- 
tion of  the  polar  axia  ia  alightly  changed  in  pro- 
cess  of  adjustment.    The  pressure  of  the  pivot  on 


its  bearings,  in  tho  direction  st  right  angle*  to  the  polar  axis,  is 
relieved  by  the  aector  A,  which  is  forced  up  by  the  screw  d  acting 
through  lamina;  of  steel  spring*.    Ths  end  pressure  of  a  upon  it* 


n 


Fio.  1".— Section  of  Melbourne  r*fl*etor. 


bearing*  is  relieved  by  a  weight.  The  friction  of  the  upper  pivot  is  re- 
lieved by  a  sector  pressed  up  against  it  by  the  sction  of  two  weights. 
In  this  way,  although  the  moving  part  of  ths  telescope  weighs  18,170 
lb,  it  can  be  turned  with  a  pressure  of  12)  lb,  scting  at  a  radiua  ol 
20  feet  Tho  dnring  sector  EF  ia  S  feet  in  radius ;  its 
"  circular  rim  is  accurately  toothed  to  fit  a  square  threaded 
endless  screw  E,  which  is  turned  by  the  driving  clock. 
A  toothed  wheel  attached  to  H  and  acted  on  by  a  pinion 
connected  with  a  band-wheel  affords  an  easy  means  ot 
setting  ths  instrument  in  hoar  angle,  or 
moving  ths  tolescop*  quickly  in  right  ascen- 
sion. Tho  telescopo  is  clamped  by  iron  bands 
T  to  tho  strong  cast-iron  cradle,  which  is  cast 
■with  and  forms  one  extremity  of  tho  declina- 


tion axis.  The  counterpoise  U  is  attached  to 
the  other  extremity.  There  is  sn  elegant  ar- 
rangement for  diminishing  the  friction  of  tho 
declination  axis,  which  our  limits  do  not  per. 
xnit  us  to  describe,  and  the  means  for  clamping 
and  giving  alow  motion  in  declination  do  not 
require  special  notice.  The  reader  ia  referred 
for  a  fuller  description  to  I'hil.  Trans.,  1889, 

Jtp.  127-181.  .The  telescope  is  of  the  Casscgrain 
orro,  ths  mirror  having  a  4-feet  aperture  and 
30 J- feet  focal  length. 

Ths  beat  existing  examples  of  type  B  aro 
Airy's  equatorial  at  Greenwich,  tho  equatorial 
at  Liverpool  (also  designed  by  Airy),  and  tho 
photographic  equatorial  recently  erected  at  the  Paris  observatory. 
The  polar  axis  of  the  Greenwich  equatorial  consists  of  six  iron  tubes 
arranged  so  as  to  form  two  triangular  braced  beams  connected  by 
vonr  strong  elliptical  wheels  of  cast  iron,  which  carry  the  upper 
and"  lower  pirota  of  the  polar  axis.  These  rubes  are  shown  in  sec- 
tion at  the  points  T,  fig.  18,  which  represents  a  section  through 
the  declination  axis  in  the  plans  of  the  equator  when  the  tele- 
f  sop*  is  directed  to  s  star  at  ths  equator  (for  the  general  arrange- 
tasnt  of  the  mounting,  see  fig.  IB).  The  driving  circle  is  6  feet  in 
diameter,  and  turns  freely  on  the  lower  pivot  of  the  polar  axis, 
under  the  action  of  ths  driving  clock.  The  hour  circle  is  graduated 
on  the  driving  circle,  and  may  be  set  to  show  sidereal  time  daring 


Fio.  18.— Greenwich 


rtbo  whole  of  a  night's  work ;  thus  the  observer, 
in  order  to  direct  ths  instrument  on  a  parti- 
cular object,  haa  only  to  set  an  index  connected 
with  tb*  polar  axis  to  ths  star's  right  sscension 
upon  the  hour  circle,  without  tho  trouble  of  computing 
the  hour  angle  at  tho  in-taut  of  observation.  This 
convenient  arrangement  was  first  introduced  by  Airy. 
The  whole  mounting  is  very  massive,  but  very  incon- 
venient to  use  wh*n  a  great  many  different  objects 
have  to  be  examined  on  the  same  night ;  but  on  ac- 
count of  ita  freedom  frnm  tremor  and  the  excellence 
of  ita  driving  clock  it  should  be  very  suitable  for  pro- 
longed study  of  a  singlo  object  or  for  long  photo- 
equatorial.       graphic  expenurca'  Quite  recently  Sir  Howard  Grubb  New 
has  signed  a  contract  to  mak*  a  telescope  of  28-incbes  aperture  and  Green. 
28-feet  focal  length,*  which  is  to  be  substituted  for  the  present  tele-  wlch 
scop*  by  Men  k  Son  of  121-inchc*  *perture  and  18-feet  focu*.    Fig.  Ulescopc 
IP  is  engraved  from  a  photograph  of  the  model  of  the  original  polar 
axia  The  model  vu  prepared  to  illustrste  the  manner  in  which  ths 
new  telescope  is  to  be.mounted,  and  we  sre  indebted  for  the  picture 

I  Be*  the  (HUHmI  account  In  Grmwidt  Oeerrrafleaa,  lsrA 
•  This  ob)*ct-gl*u  wlllhsvs  ths  shortest  proportional  focsl  Unirth  of  snr  ret 
constructed  of  spertur*  frcwding  1"  Inches.    The  following  table  fives  lit 
focal  lenjrth  In  anrrturra  of  the  largest  existing  refractor*  :— 

Vienna     telescope  (Orubb)  37- laches  aperture,  focal  length  1  S  B  aoerrorss 
w/ethlnsjtoa  M       (CUrk)  M         „  „         l»-0  .. 

Pulkowa       ,.      (Clark)  »  »    nirtfflyorl  hw 
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to  the  kindness  of  Mr  Christie,  astronomer  royal  The  object-glass 
will  be  actually  outaide  the  dome  when  the  telescope  ia  pointed  near 
the  zenith  or  ne»r  the  horizon.  The  dow-cap,  not  shown  in  the 
model,  will  bo  always  outside  the  dome,  and  it  U  not  impossible 


Paris 

photo- 


tJ  Fhj.  t».— Grobbs  tslasoopa  lor  Grata  wicn.  [jfT,' 

that  this  arrangement  mar  bo  favourable  to  good  definition,  except 
in  case  of  high  wind.  When  the  telescope  is  not  in  use  the  dew- 
cap  slides  backwards  on  four  rails  parallel  to  the  axis  of  tho  tolo- 
scope,  and  the  whole  is  housed  in  the  position  shown  in  fig.  19. 
The  spectroscope  is  need  at  right  angles  to  tho  telescope  tube,  a 
right-angled  prism  of  total  reflexion  being  interposed  in  the  con- 
verging cone  of  raya  near  the  focus.  This  prism  can  be  turned 
180  and  an  eye-piece  inserted  on  the  opposite  side  from  the  spectro- 
scope for  observations  near  the  zenith  or  horizon,  otherwise  the  oyo 
end  would  be  too  near  the  floor  or  northern  pier.1 

A  figure  of  the  new  photographic  telescope  erected  at  the  Paris 
ftbservatory  may  be  seen  in  Nalurt,  13th  May  1858.  The  object- 
'  glass  is  by  MM.  Paul  and  Prosper  Henry,  the  mounting  by  M. 
Oautier.  Here  Airy 'a  braced  tubes  are  replaced  by  hollow  metal 
beams  of  triangular  ahape  (as  for  the  Liverpool  equatorial).  Tho 
hour  circle  has  two  toothed  circles  cut  upon  it,  one  scted  npon  by 
a  screw  attached  to  the  pier  and  driven  by  the  clock,  the  otner  by 
a  second  screw  attached  to  the  polar  axis,  which  can  be  turned  very 
slowly  by  a  handle  in  the  observer's  hand.  Thus  a  very  alow 
movement  can  be  given  to  tho  telescope  in  right  ascension,  inde- 
pendently of  the  clock.  Blow  motion  in  declination  can  be  com- 
municated by  a  screw  acting  on  a  long  arm,  which  can  be  clamped 
at  pleasure  to  the  polar  axis  by  a  convenient  handle.  An  oblong 
metallic  box,  fitted  with  pivots,  whoso  bearings  are  attached  to  tho 
triangular  beams,  forms  tho  tube  for  two  parallel  telescopes ;  these 
are  separated  throughout  their  length  by  a  metallic  diaphragm. 
The  chromatic  aberration  of  the  object-glass  of  one  of  these  tele- 
scopes is  corrected  for  photographic  rsys,  and  the  image  formed 
bjr  It  is  received  on  a  highly  sensitive  photographic  plate.  The 


other  telescope  is  corrected  for  visual  rays  and  its  image  is 
an  the  plane  of  tho  spider  lines  of  a  filar  micrometer.  The  peculiar 
form  of  the  tubs  is  eminently  suited  for  rigid  preservation  of  tho 
relative  parallelism  of  the  axes  of  the  two  telescopes,  so  that,  if  a 
certain  selected  star  ia  retained  in  bisection  by  two  intersecting 
wires  in  the  micrometer,  by  means  of  the  driving  clock,  aided  by 
email  corrections  given  by  the  observer  in  right  sscension  and  de- 
clination (required  on  account  of  irregularity  in  the  clock  move- 
ment, error  in  astronomical  adjustment  of  the  polar  axis,  or  changes 
in  the  stsr's  apparent  place  produced  by  refraction,!,  the  image  of 
a  star  will  continue  on  the  same  spot  of  tin  photographic  plate 
during  the  whole  time  of  exposure.  Exquisite  photographs  of  star 
dusters,  double  stars,  tho  moon,  and  plaueta  have  been  obtained 
by  MM.  Henry,  and  they  aro  the  most  eloquent  testimony  to  tho 
optical  perfection  of  the  object-glass  and  the  efficiency  of  tho 
mounting.  They  show  also  that  we  aro  entering  upon  a  new  era 
in  practical  astronomy,  in  which  photography  is  destined  to  play  a 
leading  part.   The  Henry  photographic  object-gUaa  is  of  13-4-imfie* 


Type.  C. 


aperture  and  only  10  apertures  in  focal  length.    The  "guiding 
telescope  "  is  of  9  j  inclics  aperture  and  nearly  12-feet  focus.  Tho 
photographic  object-glnaa,  notwithstanding  its  small  proportional 
a  field  of  2 J*  in  diameter  with  perfect  precision, 
copes  have  been  made  of  typo  C  thsn  of  any 


focal  length,  covers 
Man 


1  mcoavrMrot  cfleHltmn.  «™  lmp.  .^l  by  Us 

dome  sud  insy  lead  to  accidents  In  practice. 


other,  and  it  is  now  almost  exclusively  employed  for  the  mounting 
of  modern  refractors.  Its  essential  features  aro  (1)  a  comparatively 
short  polar  axis  and  (2)  a  cross-head  attached  to  the  extension  of 


the  upp«r 
of  the  de- 
refractor, 
first  equa- 
vided  with 
hour  circle 
vernier  V.  C 
endlcsa  screw  3, 
circle  B     D  is 
extremities     the  y 
The  wooden  tele-  ' 
cradlo  FF  of  cast 
flange  on  one  end  of 
clination    circle  EE, 
posit  a  end,  serves  to 
declination  to  the  arm  G. 
lever  which  presses  tho 
in  the  figure)  against  the 
axis  in  order  to  relieve  the 


pivot  of  the  polar  axis,  to  carry  the  bearings 
lination  axis.    Fig.  20  shows  the  Dorpat  Dorpat 
the  chtf  Saxtvrt  of  Fraunhofer,  and  the  refractor, 
torial  of  any  importance  that  was  pro- 
clockwork.  AA  is  the  polar  axis,  B  ths 
graduated  on  tho  faco  and  read  by  tho 
is  the  driving  clock,  which  turns  an 
that  gears  in  the  toothed  edge  of  tho 
the  cross  bead  supporting  at  its 
bearings  of  the  declination  axis. 
Mope  tube  rests  in  a  strong 
brass,  which '  is  screwed  to  a 
the  declination  axis  ;  the  de- 
wbich  is  attached  to  its  op- 
clamp  the  instrument  in 
H  is  a  weight  acting  on  a 
wheels  k  (one  only  soon 
upper  pivot  of  tho  polar 
friction  of  that  pivot 


on  its  bearing.  Tho  counterpoise  W  balances  the  tube  about  the 
polar  axis.  M,  M  aro  counterpoise  weights  which  set  on  levers 
ni,m,  whose  fulcra  aro  universal  joints  at  n  attached  to  ths  cradle. 
These  weights  serve  to  counterpoise  the  longer  end  of  the  tube  and 
to  check  its  flexure.  QQ  is  the  finder,  a  small  telescope  whose 
axis  is  parallel  to  the  great  telescope;  having  a  low  magnifying 
power  and  a  largo  field  of  view,  it  serves  to  direct  the  lares 
telescope  to  any  object  seen  in  the  sky,  which  otherwise  would  bo 
difficult  to  find  in  the  comparatively  limited  field  of  the  large  tele- 
scope. The  stand  TTT  ia  of  oak.  The  instrument  is  described  in 
detsil  by  Struve  (Bachrcibung  da  auf  drr  SlernicarU  ru  Dorpat 
brfindlidten  grossen  Rr/ratton  von  Fraunko/tr,  Dorpat,  1825,  fob). 
The  instrument  was  an  enormous  advance  upon  all  previous  tele- 
scopes for  micrometric  research.  In  the  hsnda  of  Struve  results 
were  obtained  by  it  which  in  combined  quality  and  quantity  had 
never  before  been  reached  in  micrometric  research.  Its  sncccss  was 
such  that  the  type  of  Fraunhofer  'a  telescope  became  stereotyped  for 
many  years  not  only  by  his  successors  but  throughout  Germany. 
When  twelve  years  afterward*  Struvo  ordered  the  15-inch  refractor 
for  the  .new  observatory  at  Pulkowa,  the  only  important  change 
made  by  Frsunhofer'a  successors  was,  at  Struve's  suggestion,  the 
substitution  of  a  stone  pier  for  tho  wooden  stand  in  the  original 
instrument 

Both  the  Dorpat  and  the  Pulkowa  refractor  are  defective  in 
rigidity,  especially  in  right  ascenaion.  The  declination  circle  is 
most  inconvenient  of  access,  and  alow  motion  in  declination  ran 
only  bo  effected  when  the  instrument  is  clsmped  by  a  long  and 
inconvenient  handle,  so  that  practically  clamping  in  declination 
was  not  employed.  The  slow  motion  in  right  ascension  is  defective, 
accomplUd  in  the  Dorpat  refractor  by  changing  th.  rat. 
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of  the  clock,  and  in  the  Pulkowa  refractor  by  a  handle  which  when 
used  affects  very  injuriously  tbo  rate  of  the  clock  for  the  time  being. 
8trnTe's  skill  as  an  observer  wis  such  that  he  used  to  complete  the 
bisection  on  the  fixed  wire  of  the  micrometer  by  a  pressure  of  the 
finger  on  the  tide  of  the  tube,-*  method  of  proved  efficiency  in 
such  hands,  bat  plainly  indicative  of  the  want  of  rigidity  in  the 
instrument  and  of  the  deficiency  of  the  alow  motions  (see  Micko- 
Mftrzn,  toI.  xvi.  p.  245).  The  driving  circle  is  also  much  too 
email,  so  that  a  very  slight  mechanical  freedom  of  the  screw  in  the 
teeth  involve*  a  large  angular  freedom  of  the  telescope  in  right 
.ascension,  whilst  its  position  at  the  lower  end  of  a  too  weak  polar 
axis  tends  to  create  instability  in  right  ascension  from  torsion  of 
that  axis.  Strange  to  say,  the  wooden  tube  has  till  very  recently 
retained  its  place  in  Gorman  mountings. 
Oxford  About  1840  a  great  advance  was  made  in  the  right  direction  by 
the  Repsolds  of  Hamburg  in  the  equatorial  mounting  of  the  Oxford 
meUr.  heliometer.  Tho  driving  circle  was  greatly  increased  in  diameter, 
and  placed  at  the  upper  end  of  the  polar  axis,  and  both  the  polar 
axis  and  the  doclination  axis  were  made  much  stronger  in  propor- 
tion to  the  mass  of  tho  instrument  they  were  destined  to 
carry.  (A  figure  of  this  instrument  is  given  in  the 
Oooxes  Oxford  OUtrmli-mt  for  1850.)  About  1850  Thomas 
«nua-  Cooke  of  York  began  his  career  as  a  maker  of  «<j  tu- 
torial, to  rial  telescopes,  and  f-avo  a  new  character  to  tho 
German  mounting.  Fig.  21  replants  a  typical 
•Muatorial  of  his  design.  A  strong  east-u-ou 
miliar  is  substituted  for  Fraunhofer's  stand. 
On  the  semi-cylindrik^l  top  of  tho  pillar 
rests  the  cast-iron  box.  AA,  which  contains 
at  its  upper  and  lower  extremities  tho 
bearings  of  the  polar 
of  connexion  with  tho  pillar  p> 
the  inclination  of  the  box  to  be 
changed  for  adjustment  of  the 
inclinstion  of  the  polar  n: 
The  strong  cross-head  C,  suj 
porting  the  bearings  of  tho 
declination  axis,  is  of  cast 
iron,  bolted  to  a  nar.^) 
the  upper  pivot  of  tho 
polar  axis.  Fran 
gofer's  cradle  ant 
•voodsn  tube  are 
abolished,  and  in 
their  place  is  a 
cast-iron  cylindri- 
cal tube  D,  flanged 

at  both  ends  and  also  at  tho  point  who 
it  is  bolted  to  si  corresponding  flange  c 
the  end  of  the  declinatiou  axis,  all  thru* 
flanges  boing  cast  in  ono  pineo  with  the 
central  tube ;  the  ml  of  tho  tube  consist* 
©f  two  slightly  tapered  brass  cylinders 
bolted  by  strong  flanges  to  tho  central  tube 
D.    The  handle  T  clamps  tho  arm  H  to 
the   cross -bead  C  at 
pleasure,  and  slow  no- 
tion in  declination  is 
communicated  by  the 
handles  st  B  and  G. 
Two  circlet  tt  K  mid 
U  are  attached  to  tbo  Flo.  n.-Cooks's  equatorial, 

upper  part  of  tho  polar 

axis.  To  one  of  these  motion  is  communicated  by  tho  tangent 
screw  at  M  (turned  by  the  clock  N)  acting  on  teeth  cut  at  the 
edge  of  the  circle.  The  other  is  a  graduated  hour  circlo  read 
by  two  opposite  microscopes,  one  of  which  is  teen  at  P.  The 
endless  cord  hanging  down  and  holding  a  sliding  ring  st  Q  is  era- 
ployed  to  give  slow  motion  in  right  ascension,  in  socio  instruments 
by  moving  the  frame  of  the  driving  screw  in  the  direction  of  the 
axis  of  the  screw,  in  others  by  moving  differential  wheels  which 
accelerate  or  retard  the  velocity  of  rotation  of  the  driving  screw 
without  affecting  the  rate  of  the  clock*  The  declination  circle 
RR  is  attached  to  the  farther  end  of  tbe  declination  axis  and  is 
inconvenient  of  access.  Cooke's  stand  is  admirable  for  its  symmetry 
and  simplicity  of  design,  its  just  apportioning  of  strength,  and  a 
general  rigidity  with  suitability  of  means  to  ends. 

It  is  not  a  little  curious  that  the  obvious  improvement  of  trans- 
ferring the  declination  circle  as  well  as  the  declination  clamp  to  the 
telescope  end  of  the  declination  axis  was  to  long  delayed  ;  we  can 
ascribe  the  delay  only  to  a  desire  to  retain  the  declination  circle  as 
part  of  the  counterpoise.  We  believe  that  the  first  important 
equatorial*  in  which  the  declination  axis  was  read  from  the  eye- 
end  were  the, 15-inch  by  Grubb  and  the  0-inch  by  Cooke,  made  for 
tbe  observatory  of  Lord  Crawford  (then  Lord  Lindsay)  at  Dun  Echt 
(Aberdeenshire)  about  187».  The  plan  is  now  almost  universally 
adooted.     Telescopes  of  such  dimensions  can  bo  conveniently 


directed  to  any  object  by  the  circlet  without  the  observer  being 
under  tbe  necessity  to  climb  a  special  ladder.    Bat  when  much 


larger  instruments  are  required  the  hour 
from  the  floor,  and  meant  have  to  bo  devised  for  read- 
ing both  circles  from  the  eye  end.    This  was  first 
accomplished  by  Grubb  in  the  great  refractor 
of  27-inchea  aperture  which  he  constructed 
for  the  Vienna  observatory,  represented  in 
section  in  fig.  22.    The  observer's  eye  it 
applied  to  the  small  telescope  E,  which 
(by  means  of  prisms  numbered  1,  !~ 
8,  4)  views  the  vernier  attached  to 
the   cross-head  simultaneously 
with  the  hour  circle  attached  sjl 
to  the  upper  end  of  the  poh 
axis,    Light  to  illuminate 
the  vernier  and  circle  it 
thrown  from  the  ! 
L  upon  prism  4  by 
the  prisms  6  and 
6.  Prism  1  is  in 
the  axis  of  the 
declination 
circle  and 
always 


Great 

Vienn.1 

tele- 


Fio.  VL — Grtibb's  ST-ineh  retractor  (Vienna). 

reflects  rays  along  that  arin,  whatever  the  position  of  the  telescope 
may  b-»,  whilst-tho  pmnis  'I,  3,  4,  5,  and  6  are  attached  to  tho  crosa- 
bead  and  theroforu  preserve  their  relative-  positions  to  each  other. 
Through  tho  eye-piece  of  tho  bent'  tclcscotxi  £' another  hour  circle 
attached  to  tho  lower  end  of  the  polar  axis  can  be  seen  ;  thus  an 
aniistant  is  able  to  direct  tbo  telescope  by  a  handlo  st  II  to  any 
desired  hour  angle.  A  alight  rotator)-  motion  of  the  telescope  E 
on  its  axis  enables  the  vernier  of  tho  declination  circle  to  be  read 
through  prism  1.  Tho  loading  features  of  this  fine  instrument 
represent  thoso  of  all  Grubb's  lergo  telescopos.  Tho  mode  of  re- 
lieving the  friction  of  the  decline- „  jy ^ 
tiou  axia  is  eimilor  to  lhat  cm. 
ployed  in  the  Melbourne  lele- 
(scope  and  in  tho  account  of  the 
Vienna  telcsco)*  published 
by  Grubb.  The  end  fric- 
tion of  tho  polar  sib 
is  relieved  by  a  ring 
of  conical  rollore  shown 
in  section  beside  tho 
principal  figure. 
From  this  point 


Fin.  t3.-Dr  Kiigf'.jninn's  8  Inch  refractor. 

wa  must  condense  further  description  Into  critical  remarks  on  &  fow 
typical  modern  instruments. 

(1)  Telts&ypts  of  Modtrrd*  Siu  for  Micrnmtlnc  Research  only.— 

1  In  this  brut  Mor.ir.i  refracting  prUms  or«  tuiplcysd  at  Om  comers  te 
ehaaj.tk.dlr-.ttoe  of  the  raya 
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Fig.  28  show*  tho  mounting  of  the  8 -inch  refractor,  of  9f**t  focal 
length,  at  the  private  observatory  of  Dr  Engelmann,  Leipsic.  The 
_  t  bbject-glass  ii  by  Messrs  CLark  of  Cambridge,  Ma**.,  the  mounting 
S*p:3lili'  by  the  Repaolda  of  Hamburg.  The  declination  circle 
small  readi  from  the  eye  end,  and  four  handle*  for  clamp- 
eq-.ia-  ing  and  alow  motion  in  right  ascension  and  declina- 
tortai.  tion  are  aituated  near  the  observer's  hands.  The 
tube  U  of  sheet  steel,  light,  stiff,  and  free  from 
tremor.  The  eye  end  carries  the  micrometer 
with  an  illuminating  apparatus  similar  to  that 
previously  described  under  Micbometek,  ' 
vol.  xvi.  p.  248  tj.,  fig*.  18, 17,  20,  and  21. 
The  lamp  near  the  eye  end  illuminate* 
the  field  or  the  wires  at  pleasure,  as  well 
*>  the  position  circle  of  the  micro- 
meter and  the  declination  circle 
a  separate  lamp  illuminates  the 
hour  circle.  An  excellent  fe* 
ture  (see  fig.  24)  is  the  short 
distance  between  the  eye-piece 
and  the  declination 
axis,  so  that  the 
observer  has  to  fol- 
low the  eye  end 
in  a  comparatively 
■mall  circle ;  an- 
other good  point  is 
the  flattening  of  the  cast-iron 
centre-piece  of  the  tube  so  that 
the  flange  of  the  declination  axis 
i*  attached  as  near  to  the  axis  of 
the  telescope  tube  a*  is  consistent 
with  free  passage  of  the  cone  of 
ray*  from  the  ooject-glaa*.  For 
purposes  of  micrometric  research 
with  the  ordinary  micrometer 
this  instrument  is  the  most.ele- 
gant,  satisfactory,  and  useful  that 
we  know,  as  was  shown  by  the 
exceedingly  accurato  observa- 
tions of  the  minor  planet*  Vic- 
toria and  Sappho  for  solar  paral- 
lax, by  Galle's  method  (see 
Parallax,  vol.  xviii.  p.  249), 
made  by  Dr  Engelmann  in  1882. 
The  substitution  of  small  incan- 
descent electric  lamp*  for  tho  Fio.  14.— Dr  Engelmano's  t-lneh 
oil  lamps  would  bo  an  improvement.  refrmotor. 
Grnbb's  (2)  Ttlttcopa  of  Moderate  Si:e  for  General  FurposeJ.  — The  modern 
small  equatorial  should  for  general  purposes  be  capable  of  carrying  spectro- 
equa-  scopes  of  considerable  weight,  so  that  the  strength  of  the  axis  and 
to  rial  the  rigidity  of  the  instrument  generally  have  to  be  considerably 
increased.  Grubb  ha*  realized  our  idea*  of  what  inch  an  instru- 
ment ahould  be  in  an  equatorial  of  6-inchcs  aperture  which  he  has 
recently  made  for  the  royal  observatory  at  the  Cupo  of  Good  Hope. 
The  principal  feature*  are  its  great  strength  and  rigi'lity,  with 
special  precautions  to  ensure  preservation  of  tho  instrumental 
declination.  The  observations  of  Victoria  and  Sappho  in  1*82 
revealed  the  great  deficiency  of  moBt  modern  equatorials  in  this 
respect  That  is  to  say,  if  a  star  near  the  meridian  is  first  made 
to  run  along  the  measuring  web  of  the  micrometer,  the  clockwork 
then  set  in  action,  and  the  star  brought  back  to  the  centre  of  the 
field  by  the  slow-motion  handle  in  rigjit  ascension,  it  will  bo  found 
that  the  perfection  of  the  bisection  is  no  longer  preserved.  Thus 
at  most  observatories  the  measures  of  difference  of  declination 
when  ths  clockwork  wa»  employed  were  far  inferior  to  those  made 
with  the  telescope  at  rest.  The  reason  seems  to  be  that  in  most 
equatorials  the  lower  pivot  is  cylindrical,  and  enters  an  ordinary 
cylindrical  bearing  which  cannot  be  a  perfect  lit  Also  the  cross- 
head,  telescope,  counterpoise,  Jtc.,  generally  together  overbalance 
the  polar  axis  about  the  upper  bearing,  so  that  tho  lower  pivot 
presses  upwards  in  its  bearing,  and  it*  rotation,  under  the  action 
of  the  clock  or  slow  motion  coupled  with  the  friction  of  the  sur- 
faces, gives  rise  to  a  small  rolling  freedom  which  creates  tho  errors 
in  question.  In  this  telcscopo  the  lower  pivot  is  of  steel,  made 
■lightly  conical,  and  carefully  ground  to  fit  a  long  conical  bearing, 
in  which  it  would  work  very  tightly,  or  even  jam,  but  for  spring 
pressure  brought  to  bear  on  its  lower  hardened  flat  end,  which 
reli  eves  the  greater  part  of  the  thrust ;  and  the  polar  axis  is  accu- 
rately balanced  about  its  upper  bearing  by  a  weight  at  the  lower 
end  of  tho  pokr  axis,  so  that  the  thrust  is  exactly  in  the  axis  of 
tho  cone.  Tho  upper  pivot  (4  inches  in  diameter)  la  also  of  stvel, 
finished  with  the  same  caro  as  that  of  a  transit  circle,  to  that  tho 
telescope  rotate*  with  the  precision  of  a  meridian  instrument. 
Unusual  rigidity  has  also  been  given  to  the  declination  clamping 
arms,  and  the  now  slow  motion  in  declination  is  by  far  tba  be*t 
vet  contrived  ;  it  is  a  recent  invention  of  Grubb*,  and  is  do- 
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scribed  below  in  hi*  own  words.  The  eye  end,  suitable  for  heavy 
spectroscopes,  Ac,  is  fitted  to  the  butt  end  of  the  telescope  by 
bayonet  joint*  and  tightening  screws,  so  that  it  can  be  exchanged 
for  a  micrometric  eye  end  with  almost  a*  little  trouble  a*  tho  ex- 
changing of  an  eye-pier*.  Ths  illumination  of  the  circles  and  the 
micrometer  is  by  electric  incandescent  lamps.  The  inatrument 
mar  be  adjusted  to  any  latitude  and  is  probably  the  most  practical 
and  serviceable  equatorial  made.  The  subjoined  description  of  the 
new  alow  motion  in  declination  i*  taken  from  Proe.  R,  trubl.  See, 
1888,  p.  107. 

"Tbt  slow  motion  arrangements  utually  used  In  equatorial*  art  of  either  of 
two  forms,  i .  ( .j  tn  toilet*  screw  working  Into  a  sector  or  portion  of  a 
toothed  clrdt  of  long  rtdltt,  or  (t)  a  tcrtw  applying  or  pushing  directly 
against  an  ana,  that  arm  bel.  g  kept  in  contact  with  tht  trrew  bra  spiral  or 
tome  other  farm  of  spring  having  a  considerable  range  of  notion.  The  first  (a) 
possesses  tht  disadvantage  th- 1,  however  earefnlljr  made,  It  It  lmpc-taible  It  la 
quit*  free  from  'lot*'  or  ' bt:k  lath';  and  consequently  tht  position  of  the 
teleteopt  It  not  perfectly  determinate  In  declination,  which  fault  la  lucon- 
Ten  lent  when  delicate  mentor,  t  art  required.  Tbt  second  (b)  bat  practically 
no  ■  back  lath,'  as  spring 

keep*  tht  trm  In  perfect  con-  "  9 

tact  with  screw,  but  It  ha* 
th*  disadvantage  that,  what- 
ever ran  ire  of  motion  It  re- 
quired, the  spring  molt  b* 
capable  of  working  through 
the  sams  range;  consequently 
tht  spring  will  be  mo.cn 
stronger  la  action  at  ont  end 
of  the  range  than  tht  other, 
unlets  It  St  mad  a  very  long 
Indeed,  la  which  cat*  its  ac- 
tios la  uncertain  and  tin- 
pleasant.  To  remedy  these 
defect*  th*  author  (Orubb] 
hat  deviled  tht  following, 
which  possesses  the  advau- 
tana  of  both  :— ABCD  (fig. 
In)  la  a  poiiloo  of  tho  arms 
attached  to   teleteopt,  or 

cradle,  on  which  la  planted  tht  block  (t),  forming  the  bearing  of  th*  i_„, 
Tht  nut  (»)  Is  In  tht  form  of  t  ball  working  in  a  socket  on  tht  extremity  of 
tht  ettmp-arm  EFO.  A  abort  tuff  tprtng(H)tt  attached  to  this  clamp-ana, 
bearing,  not  directly  against  any  part  of  other  arm,  but  against  end  of  a  second 
screw  of  tame  pitch  aa  tht  main  screw,  the  nutof  which  (oo)la  toothed  on  edge, 
and  works  Into  •  wheel  of  eqaal  tin  (jm)  on  main  screw.  Tht  point  of  thlt 
second  screw,  therefore,  tdvtnces  aa  much  In  ont  direction  aa  the  Frame  ABCD 
la  carried  In  other,  according  aa  th*  milled  head  1*  tamed ;  and  consequently 
tht  point  of  tht  screw  doe*  not  tentlbly  vary  In  Its  position  with  respect  to 
the  elamp-arm  EFO.  A  ehort  ttlo*  tprlng  can  thertfort  be  uaed  and  tht  CU*> 
ad vantage  abovt  mentioned  disappear*." 

This  form  of  slow  motion  could  bo  applied  with  advantage)  to  the 
right  asccn*ion  also,  and  probably  to  the  separation  of  th*  setrments 

of  heliometer*. 

(8)  Of  larg*  equatorial*  wo  name  first  th*  great  refractor  at  Lanr* 
Washington  of  2fl-inche»  aperture  and  321-fcet  focal  length,1    The  equt- 
mounting  appears  to  be  unworthy  of  the  well-known  excellence  of  torUl*. 
tbe  object-glass.     To  illuminato  the  micrometer  an  astiaUnt  is  Wash- 
required  to  hold  a  lamp  in  his  hand.    No  convenient  mean*  are  ineton 
provided  for  illuminating  the  declination  axi*  ;  and  in  order  to  tedeacor*. 
point  ths  Ule*copo  in  declination  tho  following  *l»borate  process. 
ba»  to  be  performed  : — 

•'  The  Instrument  Is  brought  Into  the  meridian  and  tet  by  tht  observer  within 
a  degree  by  means  of  coarse,  dlvlelont  painted  on  th*  edge  of  the  declination 
circle.  These  divisions  art  rendered  vitlblt  by  lighting  one  or  two  of  the  gat 
burners  of  the  dome,  and  viewed  by  the  astronomer  with  an  npera  glaaa  Then 
an  assistant  mounts  by  a  ladder  to  a  high  platform  and  holds  a  gas  limp  near 
the  vernier,  and  the  fine  setting  1*  accomplished  by  tht  observer  seated  In  th* 
observing  chair,  the  declination  clamp  and  slow-motion  *cr*w  being  convenient 
to  hit  band  *  (lieuAlnafort  (/ttrmallom,  1674,  Appendix  L,  p.  *}). 
Tho  polar  and  declinttion  axes  are  of  steel,  only  7  inches  in  diameter 
at  the  thickest  point,  and  the  driving  arc,  which  is  far  too  small, 
is  placed  tt  the  lower  end  of  this  slender  axis.  There  tnnet  thui 
be  considerable  liability  to  tremor  in  right  ascension.  However 
well  the  instrument  may  act  in  specially  praetised  hands  with  an 
excellent  Clark'*  micrometer  (art.  Micrometes,  roL  xvL  p.  245) 
tho  instrument  must  bo  considered  wanting  in  the  rigidity  and 
convenience  which  a  modern  equatorial  should  possess.  In  hi* 
official  report  on  the  instruments  of  European  observatories  New- 
comb  defend*  the  want  of  solidity  and  convenience  of  thi*  instru- 
ment a*  compared  with  the  Vienna  telescope,  because  its  smaller 
sxe*  (notwithstanding  Grubb'a  snti-friction  arrangement*)  permit 
it  to  turn  more  easilv  and  tho  mounting  to  be  of  far  simpler  design. 
But  at  the  time  of  N'ewcomb's  visit  the  Vicnn*  telescope  had  not 
been  brought  into  work,  and  cannot  have  been  in  proper  working; 
order  if  the  motion  in  declination  was  to  stiff  as  he  describe*  it  at 
least  when  tbe  present  writer  tested  the  instrument  in  Dublin  that 
motion  was  surprisingly  easy. 

The  great  Pulkowa  refractor  (fig.  26)  erected  in  1885  is  of  30-  Pulkowat 
inche*  aperture  and  45-fect  focal  length.  Tbe  object-glass  it  by  refractor. 
Clark,  the  mounting  by  the  Repaolda  The  tube  is  cylindrical, 
of  riveted  steel  r>l»to,  graduated  in  thickness  from  the  centr:  to  its 
extremities,  and  bolted  by  very  powerful  flanges  to  a  (trong  short 
cast-iron  central  tnbe,  in  which,  as  in  Dr  Engslmann'*  telescope) 
(fig.  23),  the  attachment  to  the  flango  of  the  declination  axi*  is 
placed  as  close  a*  it  can  be  to  the  axis  of  the  tube  without  inter- 


1  Described  and  figured  la  th*  rTaMlnalo*  Otwrrartoru,  1*74  Aim.  L 
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fering  with  rays  converging  from  the  object-glass  to  any  point  In 
the  field  of  view.  A  new  feature  in  thU  instrument  is  tbe  rl»tforsn 
at  the  lower  end  of  tho  polar  axia,  where  an  aaaiatant  can  new  the 

hour  circle  by  one  eye-piecu  and  the  declination  circle  by  S~\ 
another  (looking  up  the  perioral  ted  polar  axia),  and 
where  he  CMi  also  pel  the  telescope  to  any  hour  angle 
by  one  wheel,  or  to  any  declination  by  a  socond,  with 
the  greatest  ease.     Tho  observer  it  the  eyo  end 
tan  alwi  read  off  the  hour  and  declination  circles 
and  com inur- ir.ito  quirk  or  slow  motions  to  tho 
telescope  twth  in  right  ascension  and  declina 
tion  by  conveniently  placed  handles.  Ths 
eye  end  present*  an  anpeaj-anco  too  com- 
plicated to  be  figured  hero  ;  it  has  a  mi- 
crometer and  it  a  illumination  for  the 
position  circle,  a  micrometer  head, 
and  a  bright  ur  dark  field,1  clamp 
in  right  wfiii-'iun  and  declination 
and  quick  and  slow  motion  in 
the  aainc,  a  finder,  microscopes 
for  reading  the  hour  and  do-  /  . 
dination  circles, an  illumin.  /// 
ated  dial  showing  i 


i  circles, an  illumin •  /y 

I  showing  sidereal 


fm.  t'.itkon 


retractor. 


time  and  driven  by  a  galvanic  current  from  the  sidereal  clock,  and 
counter  weights  which  can  be  removed  when  a  spectroscope  or  other 
heavy  appliance  U  added.  All  these,  although  making  up  an  ap- 
parently complicated  apparatus,  are  conveniently  arranged,  and  an 
all  neoaaaary  for  the  quick  and  easy  working  of  so  large 
an  instrument.  We  hare  the  authority  of  Otto  Strove 
for  etating  that  in  practice  they  are  all  that  can  ba 
desired.  There  ia  in  this  instrument  a  remarkably 
elegant  method  of  relieving  the  friction  of  the 
polar  axia  Let  AA  (Gg.  27)  be  a 
the  polar  axia ;  it  is  then  easy  to  adj 
weight  P  of  the  circles,  4c.,  attached  1 
lower  end  so  that  tho  centre  of  gravi 
X  of  the  whole  moving  parts  of  the 
instrument  shall  be  in  tho  vertical 
(V  V)  of  a  line  passing  through 
the  apex  of  the  hollow 
pq  at  j,  which  flange 
part  of  the  polar  axis 
now  a  wheel  W  ie  fore 
np  against  q  with  a 
pressure  equal  to 
the  weight  or  the 
moving  part  of 
the  instrument, 
the  whole  weight 
of  the  moving 
part  would  rest  upon 


in  unstable  equilibrium 
It,  less  than  W,  is  employed,  we  have  the  end  friction  on  the  lower 


or  n  a  pressure 


>jo  equi 
ave  the 

bearing  removed  to  an  extent  =K  sin  mid  the  friction  on  the 
bearings  of  the  upper  pivot  removed  to  the  extent  of  F  cos  <(>, — 
where  e>  is  the  latitude-  of  the  place.  The  wheel  W  is  therefore 
mounted  on  a  guided  rod,  which  is  forced  upwards  by  suitable 
levers  and  weights,  and  this  relief  of  pressure  is  precisely  propor- 
tional to  the  pressure  on  the  respective  bearings.  The  Repsolda 
find  it  unnecessary  to  relieve  the  friction  of  the  declination  axia. 

Fig.  28  ehows  the  equatorial  mpunting  which  Grubb  designed 
for  the  great  object-glass  of  88-inchee  aperture  that  Messrs  Clark 
have  completed  for  the  Lick  trustees,  and  which  may  be  supposed 
to  express  Grubb's  latest  ideas  as  to  the  mounting  for  a  very  large 
telescope.  The  Hepsolds  have  a  large  driving  circle  at  the  upper 
end  of  the  polar  axis,  thus  avoiding  torsion  of  the  polar  axis  at 
the  expense  of  greatly  increased  length  of  the  cross-head.  Grubb 
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an  eluRult  srveBsjemeat  for  prlatiaft  on  a  ribbon  of  paper,  bjr 
ncrr,  the  nsdlan  of  Me  number  of  revolutions  and  fractions 
f  tar  h«.j  st  each  obscrvs'-lan.  lli*  ribbon  be  tag  automaUeallj 


by  employing  a  driving  arc  geta  the  telescope  much  closer  to  the 
polar  axis  with  an  increased  radina  for  driving,  and  he  makes  the 
polar  axia  a  very  large  hollow  steel  or  cast-iron  cylinder  in  <-»■ 
tordion  is  Insensible.  Both  Grubb  and  tho 
Itepaolds  seem  to  think  that  for  the  tubo  of 
tho  telescope  all  necessary  rigidity  can 
be  attained  with  cylindrical  tubes  of 
riveted  steel,  tho  thiclniesa  of  the 
sootessive  sheets  of  which  dimin- 
ish from  tho  centre-piece  out- 
wards without  making 
the  extremities  cone- 
shaped. 

In  these  Very 
largo  telo 
aco  p< 
the 


Fio»  M.— Grubb' l  mc-antlng  for  tbe  Lick  object-glass, 
arrangements  for  giving  access  to  tho  eye  end  and  for  fallowing  ita 
diurnal  motion  have  hitherto  proved  a  source  of  difficulty.  The 
travelling  stages  of  tbe  new  Pulkowa  tele-scope  are  tho  moat  man- 
ageable and  practical  that  have  yet  been  contrived,  but  even  they 
leave  much  to  be  desired.  For  energetic  work  the  standing  posi- 
tion is  best,  provided  that  the  eye-piece  is  situated  at  the  precise 
height  above  the  stage  which  is  most  convenient  for  the  observer, 
and  that  the  altitude  of  the  observed  object  is  not  greater  than 
60*.  For  altitudes  above  60°  a  email  chair  with  a  back,  the  top 
of  which  is  stuffed  for  the  head  to  rest  anon,  is  the  best  seat, 
provided  that  .the  observer's  eye  can  bo  kept  at  the  height  of 
the  eye-piece.  Accordingly  Grubb  has  suggested  the  following 
plan  for  the  observatory  at  Mount  Hamilton,  California,  which 
u  to  cover  the  Lick  telescope.  The  whole  floor,  70  feet  in  dia- 
meter, is  to  be  raised  or  lowered  by  water-power  under  control  of 
the  observer  by  means  of  electric  keys,  which  act  on  a  secondary 
piece  of  mechanism,  that  in  turn  works  tho  valves  and  reversing 
gear  of  the  water-engines.  Other  water-engines,  similarly  con- 
nected with  keys  at  tho  observer's  hands,  rotate  the  dome  and  per- 
form  tho  quick  motions  in  right  Bsxictiaioti  and  declination.'  By 
this  arrangement  a  large  instrument  can  be  worked  with  perfect 
facility  and  comfort.  There  is  only  one  other  plan,  that  of  suspend- 
ing the  observer's  chair  to  the  eye  end,  so  that  hU  eye  is  near  tho 
centre  of  motion  of  tho  chair.  This  is  quite  practicable  for  a  38- 
inch  telescope,  and  one  observer,  with  the  necessary  guiding  keys 
at  hand,  could  easily  work  a  telescope  and  dome  of  the  largest 
dimensions  as  cjnickly  and  with  moro  caw  than  he  could  one  «f  10 
or  12  inches  aperture.  Probably  a  nervous  utrntiomor  would  prefer 
a  solid  floor  to  work  upon,  aj  in  Grubb's  proposal  ;  in  the  latter 
case  the  quickest  working  can  only  be  accomplished  by  two  person?, 
ono  seated  on  tbe  platform  at  the  for.t  of  the  polar  a* is  ami  doing 
the  rough  setting  in  ri^ht  ascension  and  declination,  th'j  other 
mcanwhilo  adjusting  tha  height  of  the  lloor  and  the  azimuth  of 
the  dome  opening. 

In  very  large  equatorial*  there  must  be  in  existing  methods  con 
aiderable  inconvenience  from  the  extended  width  of  the  epperatus  facilities 
at  the  eye  end.  Were  we  called  upon  to  design  a  great  refractor  for  using 
we  should  abolish  all  such  apparatus  and  provide  the  observer  large 
with  a  fsw  conveniently  placed  am  si  I  bandies  or  keys  for  electrical  tele- 
connexions,  and  we  should  perform  all  motions  of  the  telescopo  scopes, 
whatsoever  by  electromotors.  There  is  no  form  of  energy  so  con- 
venient for  tie  astronomer.  It  provides  by  incandescent  lamps 
the  most  suitable  light  for  his  purpose,  perfectly  constant,  giving 
off  little  heat,  and  unaffected  by  wind  ;  and  such  a  light  can 
be  placed  where  required  without  the  aid  of  reflectors  or  any 
complicated  apparatus,  and  ita  intensity  can  be  regulated  with 
ease  and  precision  by  cbangipg  the  resistance  of  the  conductors. 
Moreover  the  electromotors  can  be  as  powerful  or  as  delicate  as  we 
please,  and  can  bo  placed  in  the  most  convenient  or  suitable  posi- 
tJona.  The  energy  of  a  5-horse-power  steam-engine  working  for 
ten  hours  can  be  stored  in  accumulators  of  no  inconvenient  dimen- 
sions ready  for  use  as  required  during  a  whole  week  or  even  a  month, 
and  can  be  brought  into  action  in  force  equivalent  to  several  horse- 
power to  raise  or  lower  the  floor  or  turn  the  dome,  or  to  perform 
slow  motions- requiring  no  greater  energy  than  that  exercised  by 
the  finger  and  tnumb,  or  to  illuminate  a  lamp  of  \  or  £  candle- 
power.  There  would  be  no  limit  to  the  rigidity  which  could  be 
giveu  to  such  a  telescope,  as  great  ease  of  motion  would  not  have 
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to  be  considered,  and  we  should  abolish  all  complicated  anti-friction 
apparatus  for  the  declination  axis,  retaining  it  only  for  the  polar 
axis  to  tare  w*ar  in  the  te«th  of  the  driving  arc  Finally,  instead 
of  making  the  -finder  a  short  telescope  attached  to  the  eye  end  of 
the  instrument,  we  should  give  it  a  focal  length  equal  to  that  of 
the  great  object-glass,  attaching  the  cell  of  its  object-glass  rigidly 
to  the  cell  of  the  large  object-gfaas  and  its  eye  end  to  the  butt  end 
of  the  main  telescope,  in  order  to  secure  the  utmost  rigidity  in  the 
relations  of  the  axes  of  the  two  tele- 
scopes. Such  a  finder  would  corre- 
spond in  efficiency  to  that  of  the 
Henry  photographic  telescope, 
and  would  be  available  as  a  guid- 
ing telescope  in  photographic 
work,  or  for  keeping  a  star 
exactly  on  the  slit  of  a 
spectroscope. 

Type  D.  The  first  important  in 
,  struments   of  type  D 

-.sell's  ware  Mr  Lassell's  re 

mount-    Sectors,  the  largest  of 

lag.        which,  snd  the  laal 
is  represented  in  fig. 
29.     The  polar 
axis    is  suffici- 
ently rigid,  but 
the  long  and 
comparative- 
ly slender 


Flo.  ».— Lassell's  reflector. 

•'forks  which  carry  the  pivots  of  the  central  craoie  are  element*  of 
instability,  especially  when  the  instrument  is  directed  to  an  object 
of  considerable  hour  angle.  There  is  practical  confession  of  this 
instability  in  the  cross-bracing  which  connect*  the  two  forks,  and 
which  must  be  removed  if  the  telescope  is  pointed  to  an  object 
between  tho  zenith  and  the  derated  pole. 
Com-  The  best  example  of  type  D  is  the  reflecting  telescope  of  SB-inches 
moo's  aperture  designed  by  Mr.  A.  A  Common,  with  which  hi*  exquisite 
mount-  photographs  of  nebula?,  *c,  were  made.  The 
ing.  principal  preliminary  conditions  which  he  laid 
down  aa  necessary  were  the  following1: — 
(1)  no  tube  properly  so  called,  to  avoid 
air-currents  in  the  tube ;  (2)  no  mass  of 
metal  either  below  or  at  the  side  of 
the  line  joining  the  Urge  and  small 
mirrors,  to  avoid  currents  from 
possible  difference  of  tempera-  T 
tore  between  tho  mass  of 
metal  and  tho  surrounding 
•ir;  (3)  an  equatorial 
mounting  capable  of 
direction  to  any  part 
of  the  risible  hea- 
ven* and  of  con- 
tinued observation 
past  the  meridian 
without  reversal  ; 
(4)  an  efficient 
means  of  supporting 
the  mirror  without 
flexure;  (6)  driving 
clock ;  circles  to  find 
or  identify  an  object, 
and  motion*  taken 
to  eye  end ,  (6)  a 
mounting      which  p,°-  10  -Comaon'*  nflsetloa.  UlMoops. 

•  will  give  the  greatest  amount  of  steadiness  with  the  least  amount 

of  friction.  Fig.  30  u  a  section  of  the  instrument  in  the  plan* 
of  the  meridian,  DDi  la  a  cast-iron  hollow  cylinder,  accu- 
rately bored  out,  attached  to  a  strong  base  block.  Dt  is  a  cover 
bolted  on  the  bottom  of  this  cylinder,  in  the  centre  of  which  is  a 
tapering  steel  pin  I),,  which  enters  a  corresponding  hoi*  In  tho 
bottom  of  the  polar  axis  E,  and  serves  aa  th*  lower  pivot  of 

1  KcmtMj  NoHcn  M  A  S.,  roL  xxilx.  p.  SM. 


the  polar  axis.  The  cylindrical  part  of  the  polar  axis  is  accu- 
rately turned  to  a  diameter  one-eighth  of  an  inch  leas  than  the  outer 
cylinder,  and  the  otherwise  severe  friction  on  the  pin  D,  is  relieved 
by  filling  in  the  space  between  D  and  £  with  mercury,  so  far  as 
sufficient  nearly  to  float  the  whole  moving  part  of  the  telescope. 
The  upper  elbow-shaped  part  of  the  polar  axia  E,  is  flanged  and 
bolted  to  the  lower  part.  In  th*  section  st  right  angles  to  tbst 
exhibited  in  fig.  30  this  elbow-sha"ped  part  is  T-shaped,  and  th* 
cross  of  the  T  is  bored  to  receive  the  declination  axia ;  and,  aa 
the  elbow  puts  the  polar  axis  considerably  out  of  balance,  th* 
T-shaped  head  is  carried  forward  of  the  axial  line  about  1J  inehea, 
so  that  the  whole  weight  of  the  telescope  above  just  restores  the 
balance.  Two  heavy  weights  X,  X  counterpoise  tho  eye  end  F 
with  the  four  brsced  tubes  T,  T  which  support  it.  B  is  th* 
declination  circle.  It  is  impossible,  to  describe  this  fine  instrument 
adequately  within  our  limits  J  we  mention  as  specially  worthy  of 
study  Iho  method  of  supporting  the  mirror  and  the  eminently 
ingenious  and  practical  form  of  the  observatory,  and  refer  th* 
reader  to  Common's  illustrated  account  of  the  instrument  in  Mtm. 
R.A.S.,  vol.  xlvi.  pp.  173-182. 

There  is  also  an  admirable  mounting  of  type  D  designed  by  Lord  Rosas'* 
F.osse  for  1st*  3-foot  reflector  at  Birr  Castle,  described  by  him  in  3-foot 
Phil.  Tratu.,  vol.  clxxi.  p.  153.    Tho  instrument  is  planned  on  mount- 
the  broad  lines  of  Lassell's  telescope  (fig.  24),  but  the  badly  planned  ing. 
and  weak  fork  of  tho  latter  is  replatod  by  a  thoroughly  rigid  bent 
fork  mode  of  boiler  piste  a  quarter  of  an  inch  thick,  firmly  riveted 
to  angle  iron  of  2  J  x  2}  x  -f,  inch  scantling  along  each  angle,  the. 
whole,  as  wo  have  proved  by  trial,  being  exceedingly  rigid.  It 
would  be  an  improvement  to  adopt  Mr  Common's  plan  of  putting 
the  declination  axis  a  little  out  of  the  line  of  prolongation  of  the 
polar  axia,  and  thua  dispense  with  the  coun tc r- weight ;  and  w* 
should  prefer  hollow  steel  tubes  with  push  and  pull  bracing  rather 
than  the  angle  iron  rods  and  bracing  which  form  the  tube. 

In  tho  Procrtdinjs  of  the  Royal  Dublin  Society  (vol.  ii.  p.  382)  Type  E. 
Orubb  describes  a  "  sideroetatic  telescope,"  which  forms  a  good 
elementary  example  of  type  E.    In  fig.  31  TT  U  the  tube  of  a  tola-  Orubb's 
-»»-■*      scope  of  MMM  aperture,  which  is  mounted  to  rotate  stdaro- 
about  it*  axia,  th*  latter  forming  the  polar  axis.    MM  statie 
is  a  piano  mirror  reflecting  rsys  from  a  star  S  to  the  telescor* 
object-glass,  so  that  its  image  can  be  viewed  from  the 
eye-pieco  at  E.    Tho  star  is  retained  in  the  field  by 
the  clock  C.    Star*  of  different  drclinstion  can  hi 
viewed  by  rotating  the  mirror  on  its  axis  O,  and 
in  different  hour  angles  by  routing  the  tub* 
upon  its  axis.    The  instrument  in  European 
latitudes  cannot  command  a  view  of  th* 
heaven*  between  the  elevated  pole  and  th* 
zenith  unless  the  distance  OG  is  mads 
exceedingly  great ;  even  then  only  a 
limited  range  beyond  the  zenith  is 
possible.    The  'instrument  is  pri- 
'  marily  Intended  for  solar  spectro- 


Fia  11. — Grnbb's  slderostsuo  telescope. 


scopy,  and  thus  tbeas  draw- 
'  backs  do  not  apply.  Th* 
resulting  ad- 
vantage is 
that  the  ob- 
server may  be 
in  corapleto 
darkness  and 
his  observa- 
tions are  not 
interrupted  by 
change  of  posi- 
tion. 

In  CcmpUt  Lowvy'r 
Rendu*  for  the  equator- 
year  1883,  voL  lalooadr 


xevi  pp  736-741,  M.  Loewy  gives  an  account  of  an  instrument 
which  he  calls  an  "equatorial  coude,"  designed  (1)  to  attain  greater 
stability  and  so  to  measure  larger  angles  tnan  is  generally  possible 
with  the  ordinary  equatorial ;  (3)  to  enable  a  single  astronomer  to 
point  the  telescope  and  make  observations  in  any  part  of  the  sky 
without  changing  hi*  position ;  (3)  to  abolish  the  usual  expensive 
dome,  and  to  substitute  a  covered  shed  on  wheels  (which  can  be  run 
back  at  pleasure),  leaving  the  telescope  in  the  open  air,  the  observer 
alone  being  sheltered.  These  conditions  are  fulfilled  in  the  manner 
shown  in  fig.  32.  EP  is  the  polar  axis,  rotating  on  bearings  at  E  and 
P.  The  object-glass  is  at  0,  th*  eye-piece  at  E.  There  is  a  plant) 
mirror  at  M,  which  reflect*  rays  converging  from  the  object-glaat 
to  the  eye- piece  at  E.  A  second  mirror  N,  placed  at  45*  to  th* 
optical  axis  of  the  object-glass,  reflect*  ray*  from  a  star  at  the  pole ; 
but  by  rotating  th*  box  whi-n  contains  this  mirror  on  the  axia  of 
its  supporting  tubs  T  a  star  of  any  declination  can  b*  observed, 
and  by  combining  this  motion  with  rotation  of  the  polar  axis  th* 
astronomer  seated  at  E  is  sble  to  view  any  object  whatever  in  th* 
visible  heavens,  except  those  situated  between  lO*  and  12*  hour 
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vifU.    An  hour  circle  attached  to  EP  and  a  deolination  circle 
stuched  to  the  box  containing  the  mirror  N,  both  of  which  can  be 
rtad  or  aet  from  E,  complete  the  essentials  of  the  instrument  Its 
mechanical  details  present  no  great  difficulty,  ahd 
are  moat  conveniently  arranged.  But  we  entertain 
s  grave  doubts  as  to  the  practical  value  of  the 
instrument,  not  on  mechanical,  but  on  optical 
\  grounds.    There  must  be  a  certain  1cm  of 
\  light  from  two  additional  reflexions ;  but 
V    that  could  be  tolerated  for  the  sake  or 
other  advantages,  provided  that 
L  \    the  mirrors  could  be  made  euffi- 
V     ciently  perfect  optical  planes. 
A  few  years  ago  it  was  very 
difficult  to  obtain  an  op- 
tically perfect  plane 
6  inches  in  diameter, 
and  having  obtained 
it  there  remained  the 
further  difficulty  of 
mounting  it  so  that 
in  all   positions  it 
should  be  free  from 
flexure.    By  making 
F.O.  n.-Lcewy*  couM  equatorial,  the  minor*  of  silvered 

gliss,  oue-fourth  of  their  diameter  in  thickness,  MM.  Henry  have 
not  oaly  succeeded  in  mounting  them  with  all  necessary  rigidity 
fjw  from  flexure  but  have  given  them  optically  true  plane  sur* 
fares,  notwithstanding  their  large  diameters,  viz.,  11  and  157 
inches.  The  present -write*  tested  the  equatorial  coude  on  double 
stars  at  the  Paris  observatory  in  1884,  and  his  last  doubts  as  to 
the  practical  value  of  the  instrument  were  dispelled.  He  has  never 
ften  raoro  perfect  optical  definition  in  any  of  themanv  telescopes 
he  has  employed,  and  certainly  never  measured  a  celestial  object  in 
such  favourable  conditions  of  physical  comfort.  The  easy  position 
of  the  observer,  the  convenientejposition  of  the  handles  for  quick 
«nd  slow  motion,  and  the  absolute  rigidity  of  the  mounting  leave 
little  to  be  desired.  In  future  instruments  ih»  object-glass  will  be 
placed  outside  the  mirror  N,  so  that  both  the  silvered  mirrors  will 
fie  protected  from  exposure  to  the  outer  air,  and  probably  will 
retain  the  brilliancy  of  their  surfaces  for  a  long  period. 

Jdjtutmenl  of  th*  Equatorial. 
Let  us  take  the  usual  case,  that  of  an  equatorial  of  type  C.  (1) 
sf  By  means  of  an  azimuth  comp*ass,  or,  better,  by  the  shadow  of  a 
plumb  line  at  apparent  noon,  lay  down  a  meridian  line  on  the  upper 
surface  of  the  stone  pior,  or  other  foundation,  previously  built  for  the 
instrument.  (2)  Employ  this  meridian  line  to  set  up  tne  instrument 
and  with  it  the  polar  axis  approximately  in  the  aximuth  of  the 
meridian,  which  can  be  tested  by  stretch. in g  a  wire  through  the 
centres  of  the  bearings  of  the  polar  axis,  and  dropping  a  plumb 
line  from  the  extremities  of  the  wire  upon  the  meridian  line.  If 
this  is  carefully  done  when  ton  azimuth  adjustment  is  near  the 
middle  of  its  range  all  desirable  accuracy  in  this  preliminary  de- 
sideratum will  be  secured.  (3)  Place  the  polar  axis  approximately 
st  the  altitude  of  the  pole.  This  is  very  easily  done  for  an  instru- 
ment in  which  the  polar  axis  is  cylindrical  or  is  encased  in  a  box 
with  an  upper  side  parallel  to  that  axis  (as  in  Orubb's  or  Cooke's 
equatorial! ).  Prepare  a  right-angled  triangle  of  wood  of  which 
the  acute  angles  represent  the  latitude  and  co-latitude  of  the  place. 
Lay  the  hvpothenuse  of  this  triangle  upon  the  line  of  the  instrn 
meat  parallel  to  the  polar  axis  {or 
angle  equal  to  the  co-latitude  next 
the  inclination  of  the  polar  axis  till 

tide  of  the  triangle  opposite  to  the  angle  of  the  latitude  shows  the 
side  in  question  to  be  horizontal  (4)  Adjust  the  movable  micro- 
meter web  to  coincidence  with  the  axis  of  the  position  circle  by  bi- 
secting the  image  of  a  distant  object  and  reading  the  number  of 
revolutions  or  fractions  of  a  revolution  at  two  different  readings  of 
the  position  circle  180*  apart  The  mean  of  these  two  readings  is 
the  reading  for  coincidence  with  tho  axis  of  the  position  circle. 
Set  the  micrometer  to  this  mean.  (5)  Adjust  the  polar  axis  more 
exactly  to  the  required  altitude  as  follows.  Point  tue  telescope  to 
a  vell-lrnowii  star  not  far  from  the  equator  and  near  the  meridian, 
and  turn  the  position  circle  so  that  the  image  of  the  star  by  the 
diurnal  motion  runs  along  the  web.  Read  the  declination  circle. 
Now  reverse  the  telescope  to  the  other  side  of  the  polar  axis  and 
bisect  the  same  star  again,  and  again  read  the  declination  circle. 
The  mean  of  the  two  readings  is  the  star's  instrumental  apparent 
declination  ;  the  difference  o?  the  two  readings  is  twice  the  index 
error.  To  eliminate  this  latter  it  is  only  necessary  to  shift  tho 
vernier  of  the  declination  circle  by  the  screws  provided  for  the 
purpose,  without  unclamping  in  declination,  till  the  circle  reads 
the  star's  instrumental  apparent  declination.  This  being  done, 
the  meridian  and  compute  its  apparent 
(allowing  for  refraction).  Set  the  telescope  to  this  corn- 
then  cause  an  assistant  to 


.r.gln  upon  the  line  01  tne  instru- 
the  wire  of  operation  2)  with  the 
t  to  the  elevated  pole,  and  change 
ill  a  mason's  level  placed  on  the 
.«  mtiste  of  tho  latitude  shows  the 


change  the  altitudo  of  the  polar  axis  (by  the  screw  for  the  purpose) 
till  the  star  is  bisected  by  the  micrometer  wire.  (6)  Select  any 
convenient  known  strf  about  six  hours  from  the  meridian  ;  compute 
its  apparent  declination  (allowing  for  refraction)  ;  and  set  the  tele- 
scope to  this  readrng  i  n  declination .  Cause  th  e  assistant  to  turn  the 
slow  motion  in  azimuth  till  the  image  of  the  star  is  bisected  by  the 
micrometer  web.  (7)  Repeat  operation  5  and  make  final  corrections 
.if  necessary.  (8)  Repeat  operation  8  with  stars  both  east  and  west 
of  the  meridian,  and  readjust  azimuth  if  necessary.  (9)  Turn  the 
position  circle  of  the  micrometer  90* ;  place  the  declination  axis 
nearly  horizontal ;  clamp  the  telescope  in  right  ascension  ;  and  ob- 
serve the  time  of  transit  of  a  known  star  across  the  web  of  the 
micrometer.  Compute  the  true  hour  angle  of  the  star  from  the 
known  error  of  the  micrometer  and  the  star's  right  ascension,  and 
set  the  vernier  so  that  the  hour  circle  shall  read  the  computed 
hour  angle.  Bv  these  means,  with  a  previously  prepared  pro- 
gramme, the  writer  has  frequently  completely  adjusted  an  equa- 
torial in  less  than  an  hour,  so  far  as  operations  4  to  9  were  concerned. 

There  still  remain  two  instrumental  errors  of  the  stand.  (1) 
The  line  joining  the  optical  centre  of  the  lens  with  the  axis  of 
rotation  of  the  position  circle  may  not  be  at  right  angles  to  the 
declination  axis.  (2)  The  declination  axis  may  not  be  at  right 
angles  to  the  polar  axis.  In  modern  equatorials  it  is  usual  to 
leave  theso  adjustments  to  the  maker,  as  to  leave  them  to  the 
astronomer  would  be  incompatible  with  the  greatest  stability  of  the 
instrument  In  a  good  instrument  these  errors  will  certainly  be 
extremely  small  ana  have  no  influence  on  its  efficiency  for  practical 
purposes.  The  methods  for  determining  their  amouut  are  gives  in 
most  works  on  practical  astronomy.' 

There  remain  two  important  optical  adjustments  which  must  be 
very  carefully  attended  to,  viz.,  the  centring  or  the  lenses  of  the 
object  glass  relative  to  each  other  and  the  centring  of  the  axis  of  the 
object  glass  relative  to  that  of  the  eye-piece.  The  former  consists 
in  placing  the  Lmses  of  the  object  glass  so  that  the  centres  of  curva- 
ture of  their  surfaces  shall  lie  in  one  straight  line,  which  line  is 
the  axis  of  the  object-glass.  <  This  operation  is  so  delicate  and 
requires  such  special  experience  and  skill  that  it  should  be  left  to 
the  maker  of  tne  object-glass.  An  elegant  method  of  testing  this 
adjustment  was  given  by 
Wollaston  In  Phil.  Tram., 
1822,  p.  32.  If  the  object- 
glass  itself  is  perfectly 
centred,  the  test  of  the 
centring  of  its  axis  with 
that  of  the  eve-piece  is  very 
easy :  are  the  effraction  rings 
which  surround  the  image  of 
a  bright  star  shown  as  in  tig. 
rings  extended  on  one  side  as 


Fig.  35. 


cen-  «-js» 
is  in  rj| — 

SCO  of  f 


or  is  there  flare,  that  is,  are  the 
g.  34  t  If  the  latter  is  the  case, 
that  aide  of  the  object-glass  towards  which  the  flare  is  directed  is 
too  far  from  the  eye-piece,  and  should  be  brought 
towards  it  by  the  appropriate  screws  or  other 
means  provided  by  the  maker.  In  a  good  object- 
glass  .perfectly  centred,  on  a  night  of  steady  de- 
finition, a  bright  star  in  focus  should  appear  as 
in  fig.  S3. 

A  useful  apparatus  for  the  sdjustment  of  cen- 
tring is  a  small  telescope  (fig.  85)  whose  axis  f 
the  centre  of  and  at  right  angles  to  a  flat  piece  < 
brass  jn  the  shape  of  an  equilateral  triangfo  fitted 
with  screws  at  the  three  angles.    To  use  this  in- 
strument pl*«e  the  points  of  the  screws  on  the 
object-glass  as  in  fig.  38,  so  that  two  angles  of  the 
triangle  are  in  contsct  with  the  inner  edge  of  tho 
cell  of  the  object-glass,  and  adjust 
the  screw  a  so  that  tho  cross-wires* 
in  the  common  focus  of  the  object- 
glass  and  eye -piece  of  the  small 
telescope  coincide  with  the  imago 
of  the  cross -wires  of  the  micro- 
meter of  the  telescope  which  mark 
the  axis  of  rotation  of  the  position 
circle.     Now,  keeping  tho  samol 
angles  of  the  brass  triangle  in  con- 
tact with  tho  cell,  tuovo  the  small 
centring  telescope  round  the  cir- 
cumference of  tne  object-glass  and 
note  where  there  is  the  greatest  de- 
parture from  coincidence.   Correct  Flo,  34(  M._  App,„i0,  tot  sdjw*- 
this  departure  half  by  tho  screw  u  meat  or  centring  la  a  small  u!e»eoiic 
or  the  small  centring  telescope  and 

half  by  the  centring  screws  of  the  object-glass.  The  adjustment 
is  perfect  when  the  centring  telescope  can  be  moved  round  the 
whole  periphery  of  the  object-glass  in  tho  sbove  manner  whilst  its 
cross-wires  continue  to  bisect  the  cross-wires  of  the 

'  "i  Chaovenet,  PnulUul  and  Sp»«rirui  Astrontm*.  vol.  II.  pp.  *I»-3W .  „ 
Sphtriul  Jrtron^m*.  p.  Sis  ;  and  LoomJs,  Pnclical  Mrnni,  pp.  tt-atv 
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the  telescope.  If  titer  this  adjustment  has  been  perfected  the  dif- 
fraction ring*  ere  itill  not  circular  round  the  images  of  iters,  the 
fault  ia  in  the  centring  of  the  lensee  of  the  object-glass  with  respect 
to  each  other,  and  the  object-glass  should  be  sent  to  the  maker  for 

rectification. 

Driving  Clotk. 

Driving  The  means  employed  to  cause  an  equatorial  telescope  to  follow 
cixk.  the  diurnal  motion  of  a  star  obviously  must  not  resemble  the 
intermittent  motion  of  an  ordinary  clock.  Nurre'oue  devices 
bare  been  contrived  for 
producing  uniform  mo- 
tion. But  the  limits  of 
this  article  will  only 
allow  us  to  refer  briefly 
to  a  few  of  those  most 
commonly  in  use.  Fit;. 
37  represents  Fraun 
hofer's  governor.  On 
its  axis  C  is  a  pinion 
driven  by  a  train  of 
wheels.  The  axis  carries 
an  arm  BB,  at  the  ex- 
tremities of  which,  at- 
tached by  springs /,/', 
are  the  weights  D,  D'. 
When  these  weights  ac- 
quire a  certain  velocity 
of  rotation  tho  centri- 
fugal force  is  sufficient  Tin.  ST.-Fisanhofor1. 
to  cause  the  weights  to  fly  out  and  rub  against  tho  inside  of  the 
cylinder  AA,  and  their  velocity  is  checked.  Instead  of  a  cylinder, 
tho  balls  may  rub  against  the  inside  of  a  hollow  cone,  and  by  raising 
or  lowering  the  axis  C  the  contact  of  the  weights  with  the  cone  may 
be  roude  to  take  place  when  the  balls  have  slightly  greater  or  less 


JS.—  Modification  of  Watt'a  governor. 


velocity,  and  thus  the  rate  of  the  clock  is  regulated.  A  much 
better  arrangement  is  a  modification  of  Watt's  governor,  employed 
by  Grubb  and  Cooke.  The  governor  balls  g.  g  (fig.  38)  repose  on 
the  points  A,  h  of  the  arm  KK  till  they  reach  their  normal  velocity, 
when  they  fly  outwards  and  bring  the  point  S  (tipped  with  leather) 
into  contact  with  the  friction  plate  p.  These  clocks  are  simple 
in  construction  and  act  very  well.  Nowcomb  in  the  Washington 
equatorial  has  employed  a  long  suspended  conical  pendulum  ;  when 
this  pendulum  in  ths  least  exceeds  its  normal  velocity  (that  is,  its 


from  ths  vertical)  it  establishes  an  electrical  cos- 


tal  departure  from  ths  v 

which  bring*  friction  to  bear,  and  thus  reduces  the  power 
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applied  to  the  pendulum.  There  is  occasional  tendency  to  elliptical 
motion,  and  the  clock  is  otherwise  troublesome.  In  the  Repeolds' 
driving  clock  of  the  30-inch  Pulkowa  refractor  ths  conical  pendulum 
is  reversed,  being  a  heavy  weight  at  the  top  of  a  vertical  steel  rod, 
kept  in  conical  rotation  by  a  pin  at  its  upper  end,  which  enters  a 
slot  in  a  revolving  arm.  The  rod  is  in  fact  a  spring  of  such  a  form 
as  to  cause  the  revolutions  to  be  nearly  or  perfectly  Isochronous 
whatever  the  angle  of  the  cone  of  motion  ;  th*  clock  ia  therefore, 
within  limits,  independent  of  the  power  applied  to  it  or  the  fores 
to  be  overcome. 

Many  forms  of  air-fans  have  been  suggested ;  probably  the  best  is 
the  modification  of  Foucault' 
A'otices  R.A.S.,  vol.  slvi.  p. 
which  is  shown  in  fig.  39, 
the  axis  of  rotation  ;  C  and  D  are 
fans  that  are  pulled  towards  the 
spindle  K  by  chronometer  springs 
in  the  boxes  A  and  B.    The  fans 
fly  out  symmetrically  when  the 
velocity  exceeds  25  or  30  revolu- 
tions per  second  ;  the  increased 
resistance  of  the  air  thus  pro- 
duced checks  the  velocity  of  ro- 
tation.   Br  means  of  the  small 
weights  Vr ,  W  attached  to  arms 
on  the  fans  Hilger  states  that  it 
is  possible  to  adjust  this  governor 
so  that  it  shall  even  lose  by  an 
increase  of  the  driving  weight. 

For  the  most  refined  work  none 
of  these  governors  can  be  said  to 
be  perfect ;  none  would  be  even 
tolerable  as  a  clock  for  astrono- 
mical time-keeping  purposes.  It 
is  possible  that  the  elaborato 
Greenwich  driving  clock  may  give 
better  results,  but  its  construc- 
tion is  too  complicated  to  be  fre- 
quently repeated  (see,  for  a  de- 
scription of  it,  the  Greenwich 
ObttrvaJioru  for  1808).  The  only 
way  in  which  nearly  perfect  uni- 
form motion  can  be  realized  is  to 
control  it  in  tome  way  from  a 
swinging  pendulum.  This  is  done 
in  Bond  s  spring  governor'  and  by  Grubb,  the  latter  employing  ths 
arm  of  a  remontoir  train  connected  with  a  dead-beat  escapement  to 
bring  friction  to  bear  on  a  revolving  plate  connected  with  the  axis 
of  hu  governor  (see  fig.  38).  The  best  existing  driving  clock  is 
probably  that  at  Lord  Crawford's  observatory  at  Dun  Echt*  An 
account  of  its  performance  is  giveu  by  Dr  Copeland  in  Fitrttl- 
jahruchr.  cutron,  QtttiUeh.,  IS  Jahrg.,  p.  305.  In  {his  clock  gain 
of  a  hundredth  of  a  second,  or  oven  less,  introduces  increased  fric- 
tion on  the  revolving  disk  during  the  next  second,  or  until  ths 
gain  has  been  corrected.  A  still  more  perfect  clock  could  probably 
be  made  on  a'  similar  plan  by  abolishing  the  clock  weight  and 
making  the  origin  of  power  an  electromotor,  the  current  being  cut 
off  in  a  way  similar  to  that  in  the  Dun  Echt  clock,  if  ths  dock  of 
continuous  motion  gets  in  advance  of  the  ordinary  clock. 

For  information  on  clockwork  of  eqnatoriala  and  telescope  mount- 
ings generally,  see  Konkoly's  Practitcht  Anleitung  nir  Anritllung 
tutron.  Bcobaditungen.  (D.  GI.) 


fto.  ».— HUger's  modification  of 
Foaesnlt'a  air-fas. 


TELESPHORUS,  bishop  of  Horde  from  about  128  till 
about  137,  succeeded  Sixtua  I.  and  was  followed  by 
Hyginua.  Eusebius  in  his  History  gives  the  date  of  the 
martyrdom  of  Teleaphorus  as  the  first  year  of  Antoninus 
Fiua  (138)  and  in  hut  Chronicle  as  the  eighteenth  year  of 
Hadrian  (135). 

TELFORD,  Thomas  (1767-1834),  civil  engineer,  was 
the  son  of  a  shepherd  in  Eakdale,  Dumfriesshire,  and  was 
born  in  the  valley  of  the  Megget,  9th  August  1757.  From 
early  childhood  he  was  employed  as  a  herd,  occasionally 
attending  the  parish  school  of  Westerkirk,  where  his 
quickness  and  diligence  helped  to  make  up  for  his  lack 
of  opportunity.  On  being  apprenticed,  at  the  age  of 
fifteen,  to  a  stone  mason  at  Langholm,  he  found  leisure 
not  only  to  gain  an  acquaintance  with  Latin,  French,  and 
German,  but  to  gratify  his  literary  tastes  by  a  wide  variety 
of  reading.    In  his  early  mauhood  he  was  much  given  to 


tho  writing  of  verse:  a  poem  of  some  length  on  Eskdale 
appeared  in  1784  in  the  Poetical  Muttvm,  published  at 
Hawick ;  under  the  signature  of  "  Eakdale  Tarn  "  ho  con- 
tributed verses  to  Buddiman's  Weekly  Magcuine ;  and  he 
addressed  an  epistle  in  rhyme  to  Burns,  which  was 
published  in  Currie's  Life  of  the  poet.  But  these  poetical 
effusions  were  of  comparatively  little  value.  In  1780 
Telford  went  to  Edinburgh,  where  be  was  employed  in 
the  erection  of  houses  in  the  "new"  town,  and  occupied 
much  of  his  spare  time  in  learning  architectural  drawing. 
Two  years  later  he  proceeded  to  London,  finding  employ- 
ment in  the  erection  of  Somerset  House.  Having  in  1784 
superintended  the  erection  of  a  hosse  for  the  commissioner 
at  Portsmouth  dockyard,  he  next  repaired  the'  castle  of 

1  Konkoly,  iVacfwA*  Anltitung  rur  AmUilung  atiron.  SecUM- 
unpin,  Brunswick,  1883. 
*  Monthly  Jfoticu  X.A.S.,  November  1878. 
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Sir  W.  Pulteney,  member  for  Shrewsbury,  who  conceived 
such  &  high  opinion  of  his  talents  that  he  got  him  made 
surveyor  -of  public  works  for  the  county  of  Salop.  His 
earliest  bridge  was  that  across  the  Severn  at  Montford, 
finished  in  1792.  In  the  following  year  he  was  appointed 
engineer  of  the  Ellesmere  Canal,  which  led  to  his  being 
employed  for  the  chief  canals  subsequently  constructed  in 
Great  Britain,  including  the  Caledonian  (1804),  the  Glou- 
cester and  Berkeley  (1818),  the  Grand  Trunk  (1822),  the 
Macclesfield  (1824),  and  the  Birmingham  and  Liverpool 
Junction  (1825).  He  was  consulted  in  1806  by  the  king 
of  Sweden  regarding  the  construction  of  the  Gotha  Canal 
between  Lake  Wener  and  the  Baltic,  and,  his  plans  having 
been  adopted,  he  visited  the  country  in  1810  to  superintend 
some  of  the  more  important  excavations.  In  1803  he 
had  been  appointed  engineer  for  the  construction  of  920 
miles  of  roads  in  the  Highlands  of  Scotland,  a  great  part 
through  very  difficult  country.  Of  the  numerous  bridges 
built  in  this  line  of  roads  mention  may  be  specially  made 
of  that  across  the  Tay  at  Dunkeld.  Subsequently  he 
perfected  the  road  communication  between  London  and 
Scotland  and  the  northern  towns  of  England.  An  under- 
taking  of  equal  magnitude  and  importance  with  that  in 
the  Highlands  of  Scotland  was  a  system  of  roads  through 
the  more  inaccessible  parts  of  Wales,  which  involved  the 
erection  of  the  magnificent  suspension  bridge  across  tho 
Menai  Straits,  begun  in  1820,  and  the  Conway  bridge,  be- 
gun in  1822.  For  the  Austrian  Government  Telford  built 
the  Polish  road  from  Warsaw  to  Brest.  While  the  fame  of 
Telford  rests  chiefly  on  his  road  and  canal  engineering, 
and  the  erection  of  the  numerous  bridges  and  aqueducts 
which  this  involved,  he  also  did  good  work  in  harbour 
construction.  In  1790  he  was  employed  by  the  British 
Fishery  Society  to  inspect  the  harbours  on  the  north-east 
coast  of  Scotland ;  and,  besides  constructing  the  important 
fishing  harbour  at  Pulteneytown,  Wick,  he  greatly  improved 
those  at  the  other  principal  fishing  stations.  His  import- 
ant works  of  this  kind  were,  however,  his  improvement  of 
the  harbours  at  Aberdeen  and  Dundee,  and  the  construc- 
tion of  the  St  Katherine's  docks  at  London.  In  1828-30 
he  drained  the  north  level  of  the  eastern  Fen  district,  an 
area  of  48,000  acres.  The  erection  of  the  Dean  Bridge, 
Edinburgh,  and  of  the  Broomielaw  Bridge,  Glasgow,  and 
the  improvement  (1833-34)  of  Dover  harbour  were  the 
principal  achievements  of  his  later  years.  He  died  on  2d 
September  1834,  and  was  buried  in  Westminster  Abbey. 

Telford  was  never  married.  ?or  twenty-one  yean  he  lived  »t 
the  Salopian  coffee  house,  aftenrarda  the  Ship  Hotel,  Charing 
Croat.  He  was  a  fellow  of  the  Royal  Societies  of  London  and  of 
Edinburgh,  and  was  annually  elected  president  of  the  Institution 
of  Civil  Engineer*  from  its  commencement  He  received  the 
Swedish  order  of  knighthood  "  of  Gnatavua  Vaea." 

H«  TelforJ-i  Mtnotn,  wrltUo  It  himself  and  edited  B*  John  Blekmaa 

a^ELL.B*Tne "story^f  William  TelPs  skill  in  shooting 
4t  and  striking  the  apple  which  had  been  placed  on  the 
head  of  his  little  son  by  order  of  Gessler,  the  tyrannical 
Austrian  bailiff  of  Uri,  is  so  closely  bound  up  with  the 
legendary  history  of  the  origin  of  the  Swiss  Confederation 
that  they  must  be  considered  together.  Both  appear  first 
in  tho  15th  century,  probably  as  results  of  the  war  for 
tho  Toggenburg  inheritance  (1436-50);  for  the  intense 
hatred  of  Austria,  greatly  increased  by  her  support  of  the 
claims  of  Zurich,  favoured  the  circulation  of  stories  which 
assumed  that  Swiss  freedom  was  of  immemorial  antiquity, 
while,  as  the  war  was  largely  a  struggle  between  the  civic 
and  rural  elements  in  the  Confederation,  the  notion  that 
the  (rural)  Schwyzers  were  of  Scandinavian  descent  at  once 
separated  them  from  and  raised  them  above  the  German 
inhabitants  of  the  towns. 

The  Tell  story  is  first  found  in  a  ballad  the  first  nine 
of  which  (coritainina  tho  story)  were  certainly 


▼ritten  before '147 4.    There  is  no  mention  made  of  the 
names  of  the  bailiff  or  of  bis  master,  or  of  the  hat  placed 
on  a  pole.    Tell  is  called  "  the  first  Confederate,"  and  his 
feat  is  treated  as  the  real  and  only  reason  why  the  Con- 
federation was  formed  and  the  tyrants  driven  out  of  the 
land.    It  is  probably  to  this  ballad  that  Melchior  Buss  of 
Lucerne  (who  began  his  Chronicle  in  1482)  refers  when, 
in  his  account  (from  Justinger)  of  the  evil  deeds  of  ths 
bailiffs  in  the  Forest  districts,  he  excuses  himself  from  giv- 
ing the  story.    He  goes  on  to  narrate  how  Tell,  irritated 
by  his  treatment,  stirred  up  his  friends  against  the  governor, 
who  seized  and  bound  him  and  was  conveying  him  by  boat 
to  his  castle  on  the  Lake  of  Lucerne,  when  a  storm  arose, 
and  Tell,  by  reason  of  his  great  bodily  strength,  was,  after 
being  unbound,  given  charge  of  the  rvHer  on  his  promise 
to  bring  the  boat  safely  to  land.    R<,  sifcers  it  towards  a 
shelf  of  rock,  called  in  Buss's  time  Tell's  Platte,  sp.ings  on 
shore,  shoots  the  bailiff  dead  with  his  crossbow,  and  goes 
back  to  Uri,  where  he  stirs  up  the  great  strife  which 
ended  in  the  battle  of  Morgarten.    In  these  two  accounts, 
which  form  the  basis  of  the  Uri  version  of  the  origin  of 
the  Confederation,  it  is  Tell  and  Tell  only  who  is  the  actor 
and  the  leader.    We  first  hear  of  the  cruelties  of  Austrian 
bailiffs  in  the  Forest  districts  in  the  Bernese  Chronicle  of 
Conrad  Justinger  (1420).    No  names  or  details  are  given, 
and  the  dates  are  different  in  the  two  recensions  of  tho 
Chronicle  as  "  olden  days  before  Bern  was  founded  "  (t.«., 
before  1191)  and  1260.    Several  details,  but  only  one 
name,  aro  added  in  the  De  NoUlitate  et  Buetieitate  Dialogue  ' 
(cap.  33)  of  Felix  Hemmerlin,  a  canon  of  Zurich,  who 
"wrote  it  after  1451  and  before  1454;  in  this  last  year  he 
was  imprisoned  by  the  Schwyzers,  whom  he  had  repeatedly 
insulted  and  attacked  in  his  books.   'According  to  him, 
the  men  of  Schwyz  and  of  Unterwalden  were  the  first  to 
rise,  those  of  Uri  following  suit  much  later.    But  neither 
Justinger  nor  Hemmerlin  makes  any  allusion  to  Tell  or  his 
feat. 

The  Tell  story  and  the  "  atrocities  "  story  are  first  found " 
combined  in  a  MS.  known  as  the  White  Book  of  Samen. 
They  are  contained  in  a  short  chronicle  written  between 
1467  and  1476,  probably  about  1470,  and  based  on  oral 
tradition.  Many  details  aro  given  of  the  oppressions  of 
the  bailiffs :  we  hear  of  Gessler,  of  the  meeting  of  Stou- 
pochcr  of  Schwyz,  Fiirst  of  Uri,  and  a  man  of  Nidwald  at 
tho  Rfltli, — in  fact,  the  usual  version  of  the  legend.  To 
give  an  instance  of  tyranny  in  Uri,  the  author  tells  us  the 
story  of  the  refusal  of  "dar  Thall "  to  do  reverence  to  the 
hat  placed  on  a  pole,  of  his  feat  of  skill,  and  of  his  shoot- 
ing the  bailiff,  Gessler,  from  behind  a  bush  in  the  "hollow 
way  "  near  Kussnacht.  Tell  is  represented  as  being  one  of 
those  who  swore  at  the  Rtttli  to  drive  out  the  oppressors ; 
but  the  narrative  of  his  doings  is  merely  one  incident  in 
the  general  movement  which  began  quite  independently 
of  him.  The  chronology  is  very  confused,  but  the  events 
are  placed  after  Rudolph's  election  to  the  empire  in  1273. 
This  is  the  only  account  in  which  Tell  is  called  "der 
Thall,"  which  name  he  himself  explains  by  saying,  "HI 
were  sharp  (itiieig)  I  should  be  called  something  else  and 
not  der  Tall,"  »'.«.,  the  simpleton  or  slow-witted  man. 
The  only  other  known  instances  of  the  Uri  version  of 
the  legend  relating  to  the  origin  of  the  Confederation 
are  the  Latin  hexameters  of  Glareanus  (1515),  in  which 
Tell  is  compared  to  Brutus  as  "assertor  patriss,  vindex 
ul  torque  tyrannum,"  and  the  Urnerspiel  (composed  in 
1511-12),  a  play  acted  in  Uri,  in  which  Russ's  version  is 
followed,  though  the  bailiff,  who  is  unnamed,  but  announces 
that  he  has  been  sent  by  Albert  of  Austria,  is  slain  in  the 
"  hollow  way."  Tell  is  the  chief  of  the  Rfltli  leaguers,  and 
it  is  his  deed  which  is  the  immediate  occasion  of  the  rising 
the  oppressors,  which  is  dated  in  1296.  Mutiu. 
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(1 840)  is  the  latest  writer  who,  in  his  description  of  the 
origin  of  the  Confederation,  does  not  mention  Tell  and  his 
act  The  two  stories  are  now  firmly  bound  together;  the 
Torsion  contain^  in  the  White  Book  is  the  accepted  one, 
though  small  additions  in  names  and  dates  are  often  made. 

The  task  of  filling  up  gaps,  smoothing  away  incon- 
sistencies, rounding  off  the  tale,  was  accomplished  by  Giles 
Tbcutjdi  (g.v.),  whose  recension  was  adopted,  with  a  few 
alterations,  by  Von  Miiller  in  his  History  of  the  Confedera- 
tion ^1780).  In  the  final  recension  of  Tschudi's  Chronicle 
(1734-36),  which,  however,  differs  in  many  particulars 
from  the  original  draft  Btill  preserved  at  Zurich,  we  are 
told  how  Albert  of  Austria,  with  the  view  of  depriving  the 
Forest  lands  of  their  ancient  freedom,  sent  bailiffs  (among 
tbetn  Gcsslcr)  to  Uri  and  Schwyz,  who  committed  many 
tyrannical  acts,  so  that  finally  on  8th  November  1307,  at 
the.  Riitli,  Werner  von  Stauffacher  of  Schwyz,  Walter 
Fiirst  of  Uri,  Arnold  von  Melchthal  in  Unterwalden,  each 
with  ten  companions,  among  whom  was  William  Tell,  re- 
solved on  a  rising  to  expel  the  oppressors,  which  was  fixed 
for  New  Year's  day  1308.  A  few  days  later  (November 
18)  the  Tell  incident  takes  place  (described  according  to 
the  White  Book  version),  and  on  the  appointed  date  the 
general  rising.  Tschudi  thus  finally  settled  the  date, 
which  had  before  varied  from  1260  to  1334.  He  utterly 
distorts  the  real  historical  relations  of  the  Three  Lands, 
though  he  brings  in  many  real  historical  names,  their  owners 
being  made  to  perform  historically  impossible  acts,  and  in- 
troduces many  small  additions  and  corrections  into  the  story 
as  he  had  received  it  In  particular,  while  in  his  first  draft 
he  speaks  of  the  bailiff  as  Gryssler — the  usual  name  up 
to  his. time,  except  in  the  White  Book  and  in  Stumpffs 
Chronicle  of  1548 — in  his  final  recension  he  calls  him 
Gessler,  knowing  that  this  was  a  real  name.  Later  writers 
added  a  few  more  particulars, — that  Tell  lived  at  Biirglen 
and  fought  at  Morgarten  (1598),  that  he  was  tho  son-in- 
law  of  Fiirst  and  had  two  sons  (early  18th  century),  Ac. 
"Johannes  von  Miiller  gave  a  vivid  description  of  the  oath 
at  the  Riitli  by  the  three  (Tell  not  being  counted  in),  and 
threw  Tschudi's  version  into  a  literary  form,  adding  one 
or  two  names  and  adopting  that  of  Hermann  for  Gessler, 
calling  him  of  "  Bruneck."  Schiller's  play  gave  the  tale  a 
world-wide  renown. 

The  story  was,  on  the  ground  of  want  of  evidence, 
regarded  as  suspicious  by  GuilUman  in  a  private  letter  of 
1607,  and  doubts  were  expressed  by  the  brothers  Iselin 
(1727  and  1754)  and  by  Voltaire  (1751) ;  but  it  was  not 
till  1760  that  the  legend  was  definitely  attacked,  on  the 
ground  of  its  similarity  to  the  story  of  Tokko  (see  below), 
in  an  anonymous  pamphlet  by  Freudenberger,  a  Bernese 
pastor.  This  caused  great  stir ;  it  was  publicly  burnt  by 
order  of  the  Government  of  Uri,  and  many  more  or  less 
forged  proofs  and  documents  were  produced  in  favour  of 
Tell.  Tho  researches  of  J.  E.  Kopp 1  first  cleared  up  tho 
real  early  history  of  the  league,  and  overthrow  tho  legends 
of  tho  White  Book  and  Tschudi.  Since  then  many  writers 
have  worked  in  thu  same  direction.  Vischcr  (1867)  has 
carefully  traced  out  tho  successive  steps  in  the  growth  of 
the  legend,  and  Rocbhobs  (1877)  has  worked  out  the  real 
history  of  Gessler  as  shown  in  authentic  documents.  Tho 
general  result  has  been  to  show  that  a  mythological  marks- 
man and  an  impossible  bailiff  bearing  tho  name  of  a  real 
family  have  been  joined  with  conftised  and  distorted  re- 
miniscences of  the  events  of  1245-47,  in  which  the  names 
oi  many  real  persons  have  been  inserted  and  many  un- 
nnthenticated  acts  attributed  to  thira. 

Tho  story  of  the  skilful  marksman  who  BUcco«ds  in  striking  some 
Mimll  object  placed  on  the  head  of  a  man  or  child  U  very  widely 

nocKHunt*  for  the  Ilistory  of  t'u  F^Unl  AUinncet,  1835  and 
IfrM,  ami  lit*  lliMory,  part  U  ,  13-ii'. 
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spread :  we  find  it  in  Denmark  (Tokko),  Norway  (two  vendom\ 
Iceland,  HoUtoin,  on  the  Rhine,  and  in  England  (Willitm  of 
Cloudealoy).  How  it  came  to  be  localized  in  Uri  wo  do  not  know ; 
possibly,  through  the  story  of  the  Scandinavian  colo'nizatioo  of 
Schwyz,  the  tale  waa  fitted  to  somo  real  local  hero. 

The  alleged  proofs  of  the  existence  of  a  real  William  Tell  in  Uri 
in  tho  14th  century  break  down  hopelessly.  (1)  The  entries  in 
the  parish  registers  aro  forged.  (2)  As  to  the  Tell  chapels— (a) 
that  in  the  "hollow  way  near  Kussnacht  was  not  known  to 
iltlchior  Rusa,and  is  first  mentioned  by  Tschudi  (1670).  (()  That 
on  Tell'e  Platte  is  also  first  mentioned  in  Tschudi.  The  document 
which  alleges  that  the  chapel  was  built  by  order  of  a  "lands, 
gemeinde"  held  in  1388,  at  which  114  men  were  present  who  hid 
been  personally  acquainted  with  Tell,  was  nover  heard  of  till  1759. 
The  profession  in  boats  to  tho  place  where  the  chapel  stands  may 
be  very  old,  but  is  not  connected  with  Tell  till  about  1582.  (c) 
Tho  chapel  at  Biirglen  is  known  to  have  been  founded  in  1582. 
Other  documents  and  statements  in  support  of  the  Tell  story  b»T« 
even  leas  claim  to  credit  It  has  been  pointed  out  above  that  with 
two  exceptions  the  bailiff  is  always  called  Gryssler  or  Orissler,  and 
it  was  Tschudi  who  popularized  the  name  of  Gessler,  though 
Grissler  occurs  as  late  at  1765.  Now  Gessler  is  the  name  of  a  real 
family,  tho  history  of  which  from  1250  to  1513  has  been  worked 
oux  by  Rochholz,  who  shows  in  detail  that  no  member  ever  played 
the* part  attributed  to  the  bailiff  in  the  legend,  or  could  have  done 
so,  and  that  the  Gesslera  could  not  have  owned  or  dwelt  at  tho 
castlo  of  Kiiasnacht ;  nor  could  they  have  been  called  Von  Bruneck. 

In  the  Urntrspitl  the  name  of  the  bailiff's  servant  who  guarded 
the  bat  on  the  pole  is  given  as  Heintz  Vogely,  and  we  know  that 
Friedrich  Ybgefi  was  the  name  of  one  of  the  chief  military  officers 
of  Peter  von  Hagenboch,  who  from  1469  to  1474  administered  for 
Charles  the  Bold,  duke  of  Burgundy,  tho  lands  (Alsace,  kc.)  pledged 
to  him  by  Sigismund  of  Hapsburg.  Now  Hagenbach  is  known  to 
have  committed  many  cruelties  like  those  attributed  to  the  bailiffs 
in  the  legend,  and  it  has  been  plausibly  conjectured  that  his  case 
baa  really  given  rise  to  these  stories,  especially  when  we  find  that 
the  Confederates  had  a  hand  in  his  capture  and  •execution,  that 
in  a  document  of  1358  Ilagenbachs  and  Gesslers  appear  side  by 
side  as  witnesses,  and  that  tho  Ilagenbachs  had  frequent  trans- 
actions with  the  Hapsburgs  and  their  vassals. 

Among  th*  vast  Dumber  of  books  and  pamphlets  on  the  Tell  story,  the  two 
moat  to  be  recommended  ara  W.  Viacher,  Du  Sag*  von  tier  Se/rtlung  <trr  H'aid* 
daite,  Let  pile,  18i»7,  and  B.  L.  Rochholi,  TtU  vnd  Gittltr,  with  a  volume  ol 
document*  12SO-1M3,  Heilbroon,  1S77.  CoDvcntant  summaries  of  the  ccn- 
trorerajr  will  ba  found  In  any  modern  book  on  Swtsa  history,  and  more  particu- 
larly In  O.  von  Wtm.  Crier  d.  GrtcK.  d.  irti  Lander— Uri,  ScAiryi, «.  t/nienroJ  i  i 
—in  <J/»  Jahrtn  ltlt  UlS,  Zurich,  18*8;  Alf  Huber,  JHt  WaUUUHf  bit  nr 
ft  tit n  BrgrunduHQ  ihrtr  KldgtuoutntcXafl,  mit  rinm  AnJuwft  ttbrr  dit  otttKUKt- 
lie\*  SUllitng  du  WUK  Ttll,  Innsbruck,  1M1 ;  Albert  Rlllkt,  Let  Origin*  dt  la 
Con/Uiralion  SuUtt,  HUtoirt  el  Lifendt,  Genera,  lSSS.  (W.  A.  B.  C) 

TELLER,  Wilbblh  Abraham  (1734-1804),  was  tho 
son  of  the  Leipsic  clergyman,  Romanus  Teller,  who  edited 
the  earlier  volumes  of  the  Englisehet  BibeUeerk  (in  19  vols., 
1749-70),  an  adaptation  for,  German  readers  of  the  exc- 
getical  works  of  Willet,  Ainsworth,  Patrick,  Poolo,  Henry, 
and  others.    Teller  was  born  at  Leipsic  on  9  th  January 
1734,  and  studied  philosophy  and  theology  in  the  uni- 
versity there.    Amongst  the  men  whoso  influence  mainly 
determined  his  geological  position  and  line  of  work  was 
J.  A.  Ernesti.    His  writings  present  rationalism  in  its 
course  of  development  from  Biblical  supernaturalism  to 
the  borders  of  deistical  naturalism.    His  first  learned  pro- 
duction was  a  Latin  translation  61  Kennicott's  Dissertation 
on  the  State  of  the  Printed  Hebrew  Text  of  the  Old  Testament 
(1756),  which  was  followed  the  next  year  by  an  essay 
in  which  he  expounded  his  own  critical  principles.  In 
1761  he  was  appointed  pastor  and  professor  of  theology 
in  tho  university  of  Helmstadt.    Here  he  pursued  his  ex- 
egetical,  theological,  and  historical  researches,  the  results 
of  which  appeared  in  his  Lehrbuch  det  christlichen  Glaubens 
^1764).    This  work  threw  the  entire  theological  "world 
into  commotion,  as  much  by  the  novelty  of  its  method  as 
by  the  heterodoxy  of  its  matter,  and  more  by  its  omissions 
than  by  its  positive  teaching,  though  everywhere  tho 
author  seeks  to  put  theological  doctrines  in  a  decidedly 
modern  form.    In  consequence  of  tho  storm  of  indignation 
tho  book  provoked,  Toilet  eagerly  accepted  an  invitation 
from  the  Prussian  cultus  minister  to  the  post  of  prebendary 
of  Koln  on  the  Spree,  with  a  seat  in  the  Berlin  consistory 
(1767).    Here  ho  found  himself  in  the  company  of  the 
rationalistic  theologians  of  Prussia — Sack,  Spalding,  and 
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others — and  became  one  of  the  leaders  of  the  rationalistic 
party,  and  one  of  the  chief  contributors  to  Nicolai's  Allge- 
mtiiie  Dmttcfu  BMiothek.  Teller  was  not  long  in  making 
use  of  his  freer  position  in  Berlin.  In  1772  appeared  the 
most  popular  of  his  books,  W&rierbueh  turn  Neuen  Tetta- 
ment  (6th  cd.,  1805).  The  object  of  this  work  is  to  recast 
the  language  aud  ideas  of  the  New  Testament  and  give 
them  the  form  of  18th-century  illuminism.  Thiia  Heb. 
xiii.  8  signifies  the  permanence  of  Christ's  teaching,  and,  as 
the  New  Testament  has  no  word  for  Christianity,  "Christ " 
may  mean  sometimes  His  person  and  at  others  His  doctrine 
or  the  Christian  religion  ;  Col.  L  15  signifies  the  priority  of 
Christ  to  all  other  Christians.  By  this  lexicon  Teller  had 
pnt  himself  amongst  the  most  advanced  rationalists,  and 
his  opponents  charged  him  with  the  design  of  overthrowing 
positivo  Christianity  altogether.  The  edict  of  Wollner 
(1788),  and  Teller's  manly  action  aa  consistorialrath  in  de- 
fiance of  it,  led  the  Prussian  Government  to  pass  upon  him 
the  sentence  of  suspension  for  three  months,  with  forfeiture 
of  his  stipend.  He  was  not,  however,  to  be  movod  by 
such  means,  and  (1792)  issued  his  work  Die  Religion  der 
YMkommentrtn,  an  exposition  of  his  theological  position, 
in  which  he  advocated  at  length  the  idea,  subsequently 
often  urged,  of  "  the  perfectibility  of  Christianity," — that 
is,  of  the  ultimate  transformation  of  Christianity  into  a 
scheme  of  simple  morality,  with  a  complete  rejection  of 
all  specifically  Christian  ideas  and  methods.  This  book 
represents  the  culminating  point  of  German  illuminism, 
and  is  separated  by  a  long  process  of  development  from 
the  anthor's  Lthrbvch.  Teller  died  on  9th  December  1804. 
In  addition  to  the  above  works  he  wrote  A  nJ tilting  tur 
Religion  uberftaupt  vnd  ram  Allgemeinen  de$  ChrittentAvnu 
iitsbetondert  (1792);  and,  besides  his  contributions  to  the 
Allgemeine  Dtuttehe  Bibliolhek,  he  edited  a  popular  and 
practically  useful  Atagauin,  fiir  Prediger  (1792-1801). 

See  Qaaa,  OetchichU  dsr  prottttantitckin  Dogmatik,  iv.  pp.  206- 
«2  ;  Tholuck,  art  "  Teller,  in  Henoa-Plitt's  JUaUncykL ;  Doring, 
Deuttch*  Kanttlrtdntr  <Ut  JSUn  una  J9Un  Jakrh.,  p.  (06  tq.  ; 
Puiey,  Caiutt  of  the  Latt  Rationalistic  CSaraeUr  of  Otrman 
Theology  (1828),  p.  ISO. 

TELLEZ,  Gabriel  (c.  1570-1648),  Spanish  dramatist, 
better  known  as  Tntao  DK  Molina  (his  now  depluim),  was 
•  born  about  the  year  1570,  and  about  1613  entered  the 
order  of  the  Brother*  of  Charity  at  Toledo.  In  1645  he 
became  prior  of  the  monastery  of  the  order  at  Soria, 
where  he  died  in  1648. 

Ilia  dram* tii  worki  are  laid  to  nave  numbered  nearly  300,  but  of 
these  only  a  small  proportion  are  now  extant.  A  selection  of  the 
best  of  them  was  edited  by  Hartzenbuich  in  1839-42  (Madrid,  12 
vol*.).  See  Dsaua,  voL  til  p.  421,  and  SfAHita  Litsratvcs, 
vol.  xxii.  p.  359. 

TELLICHERRL,  a  seaport  town  of  India,  in  Malabar 
district  of  Madras,  situated  in  11"  44'  53"  N.  lat.  and 
75*  31'  38"  E.  long.  It  is  a  healthy  and  picturesque 
town,  built  upon  a  group  of  wooded  hills  running  down 
to  the  sea,  and  is  protected  by  a  natural  breakwater  of 
rock.  The  town  with  its  suburbs  occupies  about  5  square 
miles,  and  was  at  one  time  defended  by  a  strong  mid  wall. 
The  citadel  or  castle  still  stands  to  the  north  of  the  town. 
The  East  India  Company  established  a  factory  here  in  1683 
fur  the  pepper  and  cardamom  trade.  For  two  years 
(1780-82)  the  town  withstood  a  aiege  by  Hyder's  general 
SardAr  Khan,  and  in  the  subsequent  wars  with  Mysore 
Tellieherri  was  the  base  of  operations  for  the  ascent  of 
the  Ghats  from  the  west  coast.  In  1881  the  population 
was  26,410. 

TELLURIUM.    See  Selenium  and  Tsllustdm. 

TELPHERAGE.    See  Traction. 

TEMESVAR,  a  royal  free  city  and  capita)  of  the  county 
of  Temea,  is  the  chief  town  of  south-eastern  Hungary  It 
lies  on  the  naxigable  Rega  Canal  and  the  river  Pegs,  in 
45*  47'  N.  lat.  and  21*  14'  E.  long.    The  inner  town  is 


fortified  and  sepaiatcd  from  tho  suburbs  by  a  glacis  now 
partly  converted  into  a  park.  Temoavar  is  the  scat  of  the 
Roman  Catholic  bishop  of  Csanad  and  of  a  Greek  bishop, 
as  also  of  several  Government  departments  of  great  im 
portance,  and  of  one  of  the  fifteen  army  corps  of  the 
Austrian-Hungarian  army.  Tho  majority  of  the  inhabit- 
ants follow  industrial  and  commercial  pursuits,  and  carry 
on  a  brisk  trade  in  grain,  flour,  spirits,  fruits,  flax,  and 
hemp  with  the  neighbouring  districts  and  with  Roumania 
and  Servia,  by  means  of  tho  Arad-Temesvar  and  the 
Austrian-Hungarian  State  Railways,  a*  well  as  by  tho  Re'ga 
Canal  and  by  road.  The  town  posaovca  many  charitable 
and  educational  establishments,  and  is  a  favourite  place 
of  residence  on  account  of  its  neatness  and  cleanliness.  It 
has  been  lighted  by  electricity  since  1 883.  Among  tho  build 
ings  specially  worthy  of  notice  are  some  fine  old  churches, 
a  new  theatre,  and  a  synagogue  in  tho  Byzantine  stylr. 
Temesvar  played  an  important  part  in  tho  Turkish  wars  and 
in  that  of  1848-49.    The  population  was  37,500  in  1  r*8G. 

TEMMINCK,  Kokrad  Jacob  (1778-1857),  keoiier  of 
the  Leyden  museum  of  natural  history,  was  especially 
distinguished  as  an  ornithologist,  and  was  the  author  of 
many  magnificently  illustrated  systematic  works.  See 
Ornitholooy,  vol.  xviii.  p.  11  tq. 

TEMPE.   See  Thsssaly. 

TEMPERA,  or  Distemper,1  is  a  method  of  painting  in 
which  solid  pigments  are  employed,  mixed  with  a  water 
medium  2  in  which  some  kind  of  gum  or  gelatinous  sub- 
stance is  dissolved  to  prevent  the  colours  from  scaling  off. 
Tempera  is  called  in  Italy  "  fresco  a  secco,"  as  distinguished 
from  "fresco  buono,"  or  true  fresco,  painted  on  freshly 
laid  patches  of  stucco.  The  peculiarities  of  true  fresco 
aro  described  in  vol  ix,  p.  769  tq.  The  disadvantages 
of  tempera  painting  are  that  it  "will  not  bear  exposure  to 
the  weather ;  the  pigments  merely  lie  on  the  surface  and 
do  not  sink  into  the  stucco,  as  is  the  case  with  true  fresco 
pigments;  moreover,  the  medium  used,  being  soluble  in 
water,  will  not  stand  the  rain.  Its  advantages  are  that 
the  painter  can  work  at  leisure,  and  can  also  transfer  or 
sketch  his  whole  design  on  the  dry  finished  surface ;  while 
in  fresco  work  each  portion  of  the  design  is  hidden  piece 
meal  as  each  new  patch  of  stucco  is  applied  (see  Raphael, 
\oL  xx  p.  279).  Another  important  point  is  that  a  far 
greater  "variety  of  pigments  can  be  used  in  tempera  paint- 
ing, as  thev  are  not  subjected  to  the  caustic  action  of  wet 
lime.  Lastly,  tempera  painting  can  be  applied  to  aiiy 
substance,  such  as  dry  plaster,  wood,  stone,  terracotta, 
vellum,  and  paper.3  Various  media  have  been  used  for 
tempera  work,  such  as  the  glutinous  sap  of  the  fig  and 
other  trees,  various  gums  which  are  soluble  in  water,  and 
size  made  by  boiling  down  fish-bones,  parchment,  and 
animals'  hoofs.  In  more  recent  times  a  mixture  of  egg 
and  vinegar  has  been  found  to  make  a  good  medium, 
especially  when  it  is  desirable  to  apply  tho  colours  in 
considerable  body  or  impatto.  Painting  in  tempera  is 
probably  the  oldest  method  of  all,  and  was  used  in  ancient 
Egypt  very  largely,  as  can  bo  seen  by  an  examination  of 
the  many  existing  examples  on  papyrus  or  wood  and  stono 
thinly  coated  with  a  akin  of  fine  plaster  (getto).  Other 
ancient  examples  have  been  found  in  Babylon  and  Nineveh, 
and  for  internal  work  it  appears  to  have  been  much  em- 
ployed by  the  Greeks.  To  some  extent  tempera  was  used 
by  the  Romans,  though  in  most  cases  a  combination  of 
fresco  and  encaustic  (hot  wax)  was  employed  for  their 
mural  decoration  (seo  vol.  xvii.  p.  42).  ____  

1  for  »onie  account  of  temper*  paining  la  classical  and  ineJixr*! 
time*,  eee  Mt  bu.  Dittos  in  on,  vol.  xvii.  pp.  3IM7. 

•  Hence  It  u»ed  to  be  called  "  water- work  " ;  eee  Shakespeare,  Urn. 
J I .,  part  U. ,  act  iL  ao.  1 

'  Miniature*  and  illuminated  letter*  In  medieval  MSS.  were  paiutr  I 
with  very  finely  njound  colour*  mixed  wliu  a  temp 
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In  medieval  times,  from  the  6th  century  in  the 
Byzantium  of  Justinian  down  to  the  14  th  century,  most 
painting,  whether  on  walls  or  panels,  was  executed  in 
tempera,  though  in  many  oava  it  appears  to  have  been  the 
custom  to  put  in  the  colours  d  ground  in  true  fresco,  and, 
when  that  was  dry,  paint  on  it  the  complete  picture  with  a 
tempera  medium.  This  was  the  method  used  in  the  Byzan- 
tine wall-paintings  in,  the  churches  of  Thessalonica,  Mount 
Athos,  and  elsewhere.  A  similar  practice  existed  in  Eng- 
land and  other  northern  countries,1  as  in  the  very  complete 
series  of  paintings  on  the  walls  and  vault  of  the  chancel 
of  Kempley  church,  Gloucestershire,  dating  from  about 
1100.  Most  commonly,  however,  in  England  as  in  France 
and  Germany  the  whole  painting  was  done  in  tempera, 
the  finished  surface  of  the  plaster  being  first  covered  with 
a  wash  of  old  slaked  lime  or  whitening.  As  a  rule  every 
inch  of  stone,  whether  carved,  moulded,  or  plain,  in  the 
cathedrals  and  other  churches  of  medieval  France,  Eng- 
land, and  other  countries  was  covered  with  this  thin  coating 
of  white,  and  then  elaborately  decorated  with  tempera 
painting.  In  those  rare  cases  where  want  of  money  pre- 
vented the  application  of  colour  the  stone-work  of  the  in- 
terior received  the  coat  of  white,  bo  that  at  any  future 
tune  the  colouring  might  be  added,  and  also  because  the 
feeling  of  the  Middle  Ages  evidently  was  that  bare  stone 
inside  a  building  had  an  unfinished  and  uncomfortable 
look,8  and  was  quko  as  unsuitable  in  a  richly  decorated 
and  furnished  cathedral  as  it  would  now  be  considered  in 
a  lady's  drawing-room.  The  additional  splendour  gained 
by  the  use  of  minute  patterns  (stamped  in  gesso,  thinly 
laid  over  the  surface  of  the  stone,  is  described  in  Mural 
Dboorahon,  vol.  xvii.  p.  47 ;  see  also  fig.  17. 

Tempera  in  Italy. — For  panel  and  canvas  paintings 
tempera  continued  in  use  till  nearly  the  end  of  the  15th 
century,  when  the  Flemish  method  of  oil  painting  gradu- 
ally look  its  place.  In  many  cases  with  panel  pictures  of 
the  latter  part  of  the  16th  century  it  is  now  difficult,  if 
not  impossible,  to  be  sure  whether  they  were  painted  in 
tempera  or  in  oil,  either  because  both  methods  v  ere  com- 
bined— the  picture  being  begun  in  tempera  and  finished 
with  oil  glazings— or  because  an  oil  varnish  has  been  laid 
over  the  tempera  pictures,  and  so  the  pigments  ha^  e  ab- 
sorbed oil  out  of  the  varnish  and  have  thus  practically 
become  associated  with  an  oil  medium.  In  some  cases 
slight  peculiarities  of  brush-work  bear  witness  to  one 
medium  or  the  other ;  but  these  appearances  are  often  de- 
ceptive, and  any  real  certainty  on, the  point  is  unattain- 
able. .  The  round  panel  of  the  Madonna  and  St  Joseph  by 
Michelangelo  may  be  mentioned  as  an  example  of  these 
doubtful  cascH. 

In"  the  main  the  earlier  tempera  easel  pictures  were 
painted  on  wood,— pear,  poplar,  or  walnut  being  commonly 
used ;  but  a  few  pointers  preferred  in  some  cases  to  use 
canvas.8  The  National  Gallery  of  London  possesses  a  very 
beautiful  example  of  this, — the  Entombment,  attributed 
to  Van  der  Weyden  (see  Schools  or  Pai^tim o,  vol.^rxi.  p. 
438,  fig.  29),  which  is  most  delicately  and  yet  powerfully 
painted  on  linen  without  any  priming.  Usually  both 
panels  and  'canvas  were  prepared  for  tempera  by  being 
covered  with  a  fine  pruning  or  coating  of  gesso  (plaster). 
Some  later  painters  used  marble  dust ;  others  unfortu- 
nately used  white  lead,  which  has  since  blackened  through 
the  absorption  of  gases  from  the  air. 

1  A  fine  example  of  14th-century  tempera  painting  In  Sweden  Is 
illustrated  In  voL  ivu.  pUte  I. 

>  Kotbing  could  be  mora  opposed  to  the  spirit  or  the  Middle  Age* 
thin  tbe  modern  rage  for  cutting  off  piaster  and  scraping  old  stone- 
wort,  under  s  mistaken  notion  of  swtbetic  honesty. 

»  In  order  to  ensure  an  eren  surface  some  painters  prepared  thru- 
panels  by  covering  them  with  linen  or  vellum,  over  which  the  gesso 
priming  was  laid. 


In  the  case  of  wall  paintings,  both  tempera  and  fresco4 
were  used  together, — the  proportion  of  fresco  work  being 
gradually  increased.  In  the  13th  and  most  of  the  1 4th 
century  little  more  than  the  groundwork  of  the  picture 
was  [tainted  in  fresco,  though  this  varied  according  to  the 
custom  of  each  painter.  In  the  16th  century  increased 
technical  skill  and  rapidity  of  execution  allowed  much  more 
complete  work  to  be  done  in  fresco,  till  at  last  nothing 
but  a  few  finishing  touches  were  done  in  temi>era.  For 
this,  exceptional  certainty  of  touch  and  speed  of  execution 
were  required,  and  some  weaker  painters  never  attained  to 
a  very  complete  mastery  over  the  fresco  process.  Tho 
brilliant  series  of  wall  paintings  by  Pintnricchio  in  the 
cathedral  library  at  Siena  contain  a  very  large  proportion 
of  tempera  work,  in  spite'of  which  they  are  still  iu  a  wonder- 
ful state  of  preservation.  Raphael's  rapid  advance  in  the 
mastery  of  fresco- work  is  clearly  shown  in  his  paintings  in 
the  Vatican  stanze,  each  one  of  which  is  carried  to  a  further 
stage  in  true  fresco  than  the  preceding.  Thus  the  earli- 
est painting  of  the  series  (the  Dispnta)  is  very  largely 
executed  in  tempera,  while  some  of  the  later  ones  are 
nearly  completed  in  fresco,  aud  show  the  most  perfect  skill 
in  that  diffioult  process.  Michelangelo  was  specially  re- 
markable for  his  great  power  in  fresco,  and  carried  his 
Ristine  paintings  to  a  very  advanced  stage  before  touching 
them  with  tempera.  Sad  to  say,  what  tempera  finishing 
touches  he  did  apply  have  mostly  been  scraped  off  during 
the  many  cleanings  and  repairs  that  these  works  have 
undergone ;  and  the  same  misfortune  has  happened  to  a 
large  number  of  other  important  pictures.  Tempera  was 
specially  used  for  paintings  on  canvas  which  were  in- 
tended to  be  hung  like  tapestry,  as,  for  example,  the  fine 
16th-century  series  at  Rheims  and  Mantegna's  Triumph 
of  Julius  Gfesar  at  Hampton  Court.5  It  was  also  much 
used  for  large  cartoons,  such  as  Raphael's  tapestry  designs, 
now  in  the  South  Kensington  Museum.  After  the  first 
half  of  the  16th  century  the  increasing  use  of  oil  painting, 
assisted  by  the  artistic  decadence  of  tho  age,  caused  the 
gradual  disuse  of  both  fresco  and  tempera. 

A  third  process,  often  used  during  the  earlier  Middle 
Ages,  vu  a  sort  of  compromise  between  tempera  and 
fresco.  A  finished  stucco  surface  «as  prepared  as  for  • 
I  ordinary  tempera,  but  before  each  day's  painting  the  plaster 
was  soaked  with  water,  bo  that  the  pigments,  laid  on  to 
the  wet  plaster,  to  some  extent  sank  Delow  the  surface, 
though  without  penetrating  as  deeply  as  they  would  on 
ne*ly  mixed  stucco.  (j.  h.  A.) 

TEMPERANCE  SOCIETIES.5  The  modern  temper- 
ance movement  may  be  said  to  date  from  the  publication 
at  Philadelphia,  in  1786,  of  Dr  Benjamin  Rush's  essay  on 
"  The  Effects  of  Ardent  Spirits  on  the  Human  Body  and 
Mind,"  which  was  republished  in  the  Gentleman'*  Magariue 
of  1786,  and  bad  a  wide  circulation.  The  distinction  which 
he  draws  between  distilled  and  fermented  liquors  ha3, 
howe\er,  no  foundation  in  fact,  the  difference  being  one 
of  degree  and  not  of  kind.  In  1808.  Dr  Lyman  Beecher 
and  Dr  B.  J.  Clark,  both  readers  of  Rush,  took  action,  and 
the  result  of  the  work  of  the  latter  was  the  formation  of 
w  hat  is  belie\  ed  to  be  the  first  modern  temperance  society. 
It  was  formed  in  Greenfield,  Saratoga  county,  New  York, 
as  an  anti-Bpirits  association,  and  still  remains  a  teetotal 
society.  This  example  was  soon  followed  elsewhere,  the 
early  societies  all  restricting  their  scope  to  advocacy  of 
moderation  in  tho  use  of  distilled  liquors,  and  placing 
no  inhibition  upon  fermented  drinks.    One  society  had  a 

4  "  Fresco  "  here  means  "  franco  buono,"  or  tone  fresco. 

•  See  vol.  xviL  p.  M. 

•  Tho  manner  and  degree  in  wblch  the  law  has  in  recent  years 
regulated  the  sale  of  intoxicants  is  described  under  LlQUO*  Laws  (vol. 
xlv.  p.  685). 
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byelaw  requiring  any  member  who  became  intoxicated  to 
treat  all  the  other  members.  The  work  made  further 
progress  whon  the  American  Temperance  Society  was 
founded  in  1826.  Three  years  later  Prof.  John  Edgar  of 
Belfast  called  attention  to  the  need  for  similar  work  in 
Ireland;  and  John  Dunlop  nearly  at  the  same  time 
organized  a  temperance  society  in  Glasgow.  In  .1830 
the  first  English  temperance  society  was  founded  at  Brad- 
ford. The  habitual  use  of  fermented  liquors  in  England 
was  a  prolific  source  of  drunkenness,  and  the  evil  was 
greatly  increased  by  the  passing  of  the  Beer  Act  in  October 
1830.  Hence  some  of  the  reformers  began  to  abstain  from 
all  forms  of  alcohol.  This  new  departure  found  its  leader 
in  Joseph  Livesey  of  Preston,  a  man  of  singular  seal  and 
benevolence,  who  with  six  others  signed  a  pledge  of  total 
abstinence  on  1st  September  1832.  The  reformers  were 
eoon  divided  over  the  fierce  "battle  of  the  pledges." 
Sorao  were  willing  to  plodgo  themselves  to  abstain,  but 
not  to  refrain  from  providing  alcoholic  drink  for  their 
visitors.  After  the  formation  of  the  distinctive  total 
abstinence  organizations,  the  moderation  societies  died  of 
inanition.  It  should  be  mentioned  here  that  the  Society 
of  Bible  Christians,  founded  at  Salf ord  in  1 809,  adopted 
the  rule  of  abstinence  from  flesh  meat  and  intoxicants, 
and  that  a  number  of  the  "  radical  reformers "  were  ab- 
stainers from  a  desire  to  diminish  the  public  revenue, 
which  they  regarded  as  devoted  to  wrong  purposes  by  the 
Government  of  the  day.  In  Ireland  Father  Theobald 
Mathew  became  president  of  the  Total  Abstinence  Society 
in  Cork  in  1838,  and  the  "pledge"  was  taken  from  his 
hands  by  crowds;  before  he  died  in  1856  between  three 
and  four  million  persons  are  said  to  have  received  it  from 
him  in  the  course  of  his  journeys.  J.  S.  Buckingham 
secured  the  appointment  of  a  committee  of  the  House  of 
Commons,  which  sat  in  Juno  1834,  to  inquire  into  drunken- 
ness. The  adjective  "  teetotal "  was  first  used  in  Septem- 
ber 1833  by  Richard  Turner,  a  reformed  drunkard,  to 
express  the  thoroughgoing  principle  of  total  abstinence, 
but  whether  he  coined  the  word,  or  whether  it  was  merely 
a  stuttering  pronunciation  of  "total,"  or  an  old  dialect 
word  has  been  disputed;  Prof.  Skeat  (Etym.  JXet.,  t.v. 

Teetotal ")  believes  it  is  an  emphasized  form  of  "  total," 
formed  on  the  principle  of  reduplication.  The  early 
teetotallers  wcro  earnest  missionaries.  In  consequence  of 
their  efforts  societies  and  leagues  multiplied,  periodicals 
were  established,  and,  notwithstanding  many  failures  and 
apparent  retrogressions,  the  temperance  movement  pro- 
gressed. One  of  the  chief  forms  of  thrift  amongst  the 
artisan  class  was  that  of  the  friendly  society,  the  meetings 
of  which  were  usually  held  at  the  public-house,  large 
sums  being  spent  (sometimes  by  rule)  on  liquor.  In  1835 
the  Independent  Order  of  Rochabites  was  formed  at  Sal- 
ford,  and  has  since  had  a  prosperous  career  as  a  working- 
class  insurance  company  on  temperance  principles.  The 
Sons  of  Temperance  and  the  Total  Abstinent  Sons  of  the 
Phoenix  are  similar  organizations.  The  sickness  and 
death-rate  among  members  of  these  bodies  is  much  below 
that  of  the  ordinary  friendly  societies.  The  beneficial 
effect  of  abstineuce  upon  health  and  longevity  is  shown 
by  the  experience  of  the  United  Kingdom  Temperance 
Provident  Institution,  the  example  of  which  has  led 
several  large  insurance  companies  to  add  a  special  section 
for  teetotallers.  The  statistics  of  these  offices  show  that 
tho  mortality  of  the  ordinary  insured  is  considerably 
heavier  than  that  of  the  abstainers.  A  vehement  con- 
troversy arose  at  an  early  period  as  to  the  us*'  of  sacra- 
mental wine,  and  the  nature  of  the  wines  mentioned  in 
Scripture  was  discussed  in  innumerable  pamphlets.  The 
result  has  been  that  in  a  number  of  cases  the  wine  now 
used  for  sacramental  purposes  is' understood  to  be  unfer 


mented.  The  cosmopolitan  character  of  the  movement 
was  shown  by  the  meeting  of  the  World's  Temperance 
Convention  at  London  in  1846.  The  Scotch  United 
J  Presbyterian  Abstinence  Society,  originated  in  1845,  was 
one  of  the  first  of  the  church  societies ;  and  there  are  now 
.few,  if  any,  religious  denominations  either  in  England  or 
America  in  which  such  organizations  are  wholly  wanting. 
The  Church  of  England  Temperance  Society  has  two 
sections,  ono  pledged  to  the  temperate  use  of  intoxicants 
and  the  other  to  total  abstinence  This  method  of  organ- 
izing has  found  imitators.  Tho  enactment  of  the  Maine 
Liquor  Law  in  America  in  1851  (see  vol.  xv.  p.  299)  led 
to  the  formation,  in  1853,  of  the  United  Kingdom  Alliance, 
which  has  for  its  object  the  suppression  of  the  liquor  traffic 
by  legislation,  and  with  a  view  to  this  suggests  that  a  power 
of  local  veto  should  be  placed  in  the  hands  of  the  rate- 
payers. This  proposal  took  parliamentary  form  in  the 
Permissive  Bill  of  Sir  Wilfrid  Lawson,  which  was  ulti- 
mately withdrawn  and  replaced  by  a  "local  option"  re- 
solution, which  has  been  thrice  affirmed  by  the  House  of 
Commons.  Temperance  hotels,  temperance  cafes,  British 
workmen  public-houses,  cocoa  houses,  coffee  palaces,  tee- 
total clubs,  have  arisen  in  many  places  as  social  aids  of 
the  temperance  movement. 

In  1868  the  Good  Templar  order  was  introduced  into 
England  from  the  United  States,  where  it  had  come  into 
existence  several  years  earlier.  In  England  it  made  rapid, 
progress,  until  it  was  seriously  checked  by  a  dispute  arising 
out  of  the  Negro  question;  but  the  two  sections  have 
again  reunited  (1887).  Good  Templary  is  the  free- 
masonry of  temperance,  with  ritual,  passwords,  grips,  ic, 
closely  modelled  on  those  of  the  old  secret  societies.  It 
has  had  a  remarkable  extension  in  Great  Britain,  the 
United  States,  tho  British  colonies,  and  in  Scandinavia,  ite 
aggregate  membership  now  reaching  over  623,000.  One 
of  its  results  has  been  the  foundation  of  a  temperance 
orphanago  at  Sunbury-on-Thames.  Side  by  side  with  the 
general  movement  there  has  been  a  special  movement 
against  the  use  of  alcohol  as  medicine,  and  the  tendency 
of  medical  teaching  now  favours  at  least  restriction  of  ita 
use  as  a  therapeutic  agent  The  London  Temperance 
Hospital  for  the  non-alcoholic  treatment  of  disease  was 
opened  in  October  1873.  The  importance  of  training  the 
young  was  early  recognized  by  the  leaders  of  temperance 
reformation,  and  the  labours  of  Dr  R.  R  Grindrod  of 
Manchester  and  Mrs  Carlile  of  Dublin  led  to  tho  forma- 
tion of  bands  of  hope,  which  are  now  found  in  connexion 
with  many  places  of  worship.  The  juvenile  temples  of 
the  Good  Templar  order  also  work  in  the  same  direction. 
The  Woman's  Christian  Temperance  Union,  founded  in  tho 
United  States  in  1874,  is  one  of  the  latest  forms  of  tem- 
perance activity.  A  branch  was  organized  in  Great  Britain 
in  1876 ;  and  in  1883  tho  World's  Women's  Temperance 
Union  came  into  existence. 

The  temperance  movement  has  now  branched  out  into  a  multi- 
tude of  organizations  in  the  United  Kingdom,  of  which  the  Bail- 
way  Temperance  Union,  the  poet-office  temperance  societies,  snd 
association*  connected  with  the  army  snd  nary  are  types.'  The 
organization!  of  a  more  general  character  are  the  United  Kingdom 
Alliance,  which  ii  very  active  in  .the  dissemination  of  teetotal 
doctrines  generally,  tho  National  Temperance  League,  the  Scottish 
Temperanco  League,  the  British  Temperance  League,  the  Scottish 
Permissive  Bill  Association,  the  Irish  Temperanco  League,' and  the 
Irish  Association  for  the  Prevention  of  Intemperance.  There  arts 
also  large  district  and  county  societies.  Next  to  theso  come  the" 
secret  orders,  ot  which  the  Recbabitea,  Sons  of  Temperance,  Sons  of 
"the  Phoenix  are  large  benefit  societies. '  The  Independent  Order  of 
Good  Templars  is  non-beneficiary,  and  seeks  in  ita  "  lodges "  to 
provide  social  attractions,  and  at  the  same  time  to  train  tho  mem- 
bers in  temperance  work;  it  is  probably  the  largest  voluntary 
association  in  the  world.  There  are  societies  in  connexion  with 
the  various  religious  bodies,  of  which  the  Church  of  England 
Temperance  Society,  the  Catholic  League  of  the  Cross,  tfie  Baptist 
Total  Abstinence  Society,  are  prominent  instances. 
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The  oldest  organization  in  America  is  tho  Son*  of  Temperance 
(1642),  now  numbering  about  60,000  member*.  The  liidepeuJent 
Order  of  Good  Templars  (1851)  is^he  largest,  its  membership 
approaching  100,000.  Both  the*,  as  also  die  Koval  T<  mplars  of 
Temperance  (1S77)  and  the  Templar*  of  Honour  and  Tcmporance 
(1845),  are  mutual  benefit  societies.  The  Woman's  Christian 
Temperance  Union,  tho  National  Temperance  Society  and  Pub- 
lication. House  (New  York),  and  the  National  Prohibition  Party 
are  active  in  educational  work.  The  Woman's  Christian  Temper- 
ance Union  is  the  outgrowth  of  "the  Women's  Crusade  "  (1872),  a 
remarkable  uprising  among  the  women  of  Ohio  and  Pennsylvania 
against  the  liquor  traffic.  Tho  organization  was  effected  in  1874, 
and  has  since  spread  throughout  the  United  States,  its  member- 
ship now  (1887)  numbering  207,000.  Its  influence  has  been 
widely  felt  in  legislatures  and  in  elections  in  which  prohibitory 
laws  kv«  been  voted  upon.  With  the  exception  of  the  Church 
Temperance  Society  of  tho  Protestant  Episcopal  Church,  which 
has  the  "  double  basis,"  all  the  temperance  societies  of  the  United 
States  are  bo. Bed  on  the  doctrine  of  total  abstinence  ;  and,  with 
the  additional  exception  of  the  Father  Ma! hew  Total  Abstinence 
Societies  of  the  Roman  Catholic  Church,  they  all  advocate  the 
principle  of  prohibition.  Amendments  embodying  this  idea  hare 
been  inserted  iu  the  State  constitutions  (by  popular  vote)  of  Maino, 
Kansas,  snd  Rhode  Island.  In  Vermont  and  Iowa  the  legislature 
has  enacted  statutory  prohibition,  which  is  still  in  force.  In  other 
State*  local  prohibition  prevails  to  a  large  ox  wet,  chiefly  in 
Oeorgfa,  Mississippi,  Massachusetts,  Tennessee,  Kentucky,  snd 
Arkansas. 
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TEMPLARS,  Kxiqhtb.  Perhaps1  tho  most  renowned  of 
the  throe  great  military  orders  founded  in  the  1 2th  century 
for  the  defence  of  the  Latin  kingdom  of  Jerusalem  is  that 
of  the  Knights  Templars  (paupem  commilUotur$  Chruti  tem- 
pliqve  Salomonici),  though  abolished  long  before  its  rivals. 
It  differed  from  the  Hospitallers  and  the  Teutonic  Knights 
in  having  been  a  military  order  from  its  very  origin,  inas- 
much as  its  earliest  members  banded  themselves  together 
for  the  express  purpose  of  giving  armed  protection  to  the. 
numerous  pilgrims  who,  after  the  first  crusade,  flocked  to 
Jerusalem  and  the  other  sacred  sites  in  the  Holy  Land. 
Walter  Map  has  preserved  the  legendary  story  of  their  first 
achievements,  from  which  it  would  appear  that  their  earliest 
efforts  were  confined  to  the  immediate  neighbourhood  of 
Jerusalem  ;  aud  the  memory  of  their  original  aim  may 
perhaps  be  traced  from  fifty  to  seventy  years  later,  when 
they  conducted  Henry  of  Saxony  from  their  own  quarters 
on  Mount  Moriab  to  the  banks  of  Jordan,  or  when  on  the 
fall  of  tbeHoly  City  (1187)  they  protected  the  vanguard 
of  the  Christians  on  its  way  from  Jerusalem  to  Tripoli. 
Tho  three  orders  were  distinguished  from  each  other' by 
tbeir  garb.  The  Hospitallers  wore  black  mantles  with 
white  crosses,  the  Templars  white  mantles  with  a  red  cross, 
tho  Teutonic  Knights  white  mantles  with  a  black  cross.1 

lie  Templars  almost  from  their  foundation  had  their 
quartern  in  the  palace  of  the  Latin  kings,  which  had  been 
the  mosquo  of  Mount  Moriab.  This  palace  was  also  known 
as  Solomon's  temple,  and  it  was  from  this  Umplum  Salo- 
mons that  the  Templars  took  their  name. 

About  the  year  1118  a  Burgundian  knight,  Hugh  do 

1  William  of  Tyre,  xu,  c  7.  vlii.  3,  xvuL  3-6  ;  June,  da  Vitry, 
IIUI.  ffuTO,.  00-07. 


Pagani-i,  bound  himself  and  eight  comrades  by  a  vow  to  the 
patriarch  of  Jerusalem  to  guard  the  public  roads,  to  live 
as  regular  canons,  and  to  fight ( for  the  King  of  Heaven  in 
chastity,  obedience,  and  self-denial.  Baldwin  II.  granted 
them  quarters  on  Mount  Moriah  and  Teommended  their 
cause  to  St  Bernard.  Under  his  patronage  the  papal  legate, 
Matthew,  bishop  of  St  Albano,  presided  at  the  council  of 
Troycs  in  January  1128  for  tho  purpose  of  drawing  or 
confirming  the  statutes  of  the  new  o'der.  The  seventy-two 
statutes  then  drawn  up  met  with  tho  approval  of  Pope 
Honorius  II.  and  the  patriarch  of  Jerusalem,  and  became 
the  groundwork  of  the  later  and  more  elaborate  "  Riglt  8p»i 
tin  Temple."  Long  before  St  Bernard's  death  (1 153)  the  c- ^ 
new  order  was  established  in  almost  every  kingdom  ef trjer 
laUiu  Christendom.  Henry  I.  granted  them  lands  in 
Normandy.  They  seem  to  have  been  settled  in  Castile 
by  1129,  iu  Rochelle  by  1131,  in  Languedoc  by  1136,  at 
Home  by  1138,  in  Brittany  by  LI 41,  and  in  Germany 
at  perhaps  a  still  earlior  date.  Alphonso  I.  of  Aragou 
and  Navarre,  if  we  may  trust  the  Spanish  historians,  be- 
queathed them  the  third  of  his  kingdom  (Mariana,  x.  c.  9). 
Raymond  Berengar,  count  of  Barcelona,  and  Alphonso's 
successor  in  Aragon,  whose  father  had  been  admitted  to  the 
order,  granted  them  the  strong  castle  of  Moncon  (1143), 
and  established  a  new  chivalry  in  imitation  of  theirs. 
Louis  VII.  in  the  latter  years  of  his  reign  gave  them  a 
piece  of  marsh  land  outside  Paris,  which  in  later  times 
became  known  as  the  Temple,  and  was  tho  headquarters  of 
the  order  in  Europe.  Stephen  of  England  granted  them 
the  manors  of  Crossing  and  Witham  in  Essex,  and  his  wife 
Matilda  that  of  Cowley,  near  Oxford.  Eugeniua  HI., 
Louis  VII.,  and  130  brethren  were  present  at  the  Paris 
chapter  (1147)  when  Barnard  de  Balliol  granted  the  order 
10  librates  of  land  near  Hitchin  ;  and  the  list  of  English 
benefactors  under  Stephen  and  Henry  IL  includes  the 
nOble  names  of  Ferrers,  Harcourt,  Hastings,  Lacy,  Clare, 
Yere,  and  Mowbray. 

After  tho  council  of  Troyes  Hugh  de  Paganis  camo  to 
England  and  induced  a  number  of  English  knights  to  follow 
him  to  the  Holy  Land.    Amongst  these  was  Fulk,  count 
of  Anjou,  who  would  thus  seem  to  have  been  a  Templar 
before  assuming  the  crown  of  Jerusalem  in  1131.*  Hugh  Ear 
de  Paganis  died  about  the  year  1136  and  was  succeeded  t™3 
by  Robert  de  Craon,  who  Is  said  to  have  been  Anselm's  ^ 
nephew.    Everard  de  Barns,  the  third  master,  was  con- 
spicuous in  the  second  crusade.    In  the  disastrous  march 
from  Laodicea  to  Attalia  his  troops  alone  kept  up  ewes 
the  show  of  discipline  ;  and  their  success  prompted  Louis 
VIL  to  regulate  his  whole  army  after  the  model  of  the 
Templar  knights.    In  the  French  king's  distress  for  money 
the  Templars  lent  him  large  sums,  ranging  from  2000  silver 
'marks  to  30,000  solid!    When  Conrad  HI.  of  Germany 
reached  Jerusalem  he  was  entertainedaat  their  palace  (Easter 
1148);  and  in  the  summer  of  the  same  year  they  took 
part  in  the  unsuccessful  siege  of  Damascus.    The  failure 
of  this  expedition  was  ascribed  by  a  contemporary  writer 
to  their  treachery, — a  charge  to  which  Conrad  would  not 
assent.    Hub  is  the  first  notO  of  the  accusations-  which 
from  this  time  were  of  constant  recurrence.' 

Henceforward  for  140  years  the  history  of  the  Templars 
is  the  history  of  tho  Crusades  (q. v.).  In  1149  the 
Templars  were  appointed  to  guard  the  fortress  of  Gaza, 
the  last  Christian  stronghold  on  the  way  towards  Egypt. 
Four  years  later  the  new  master,  Bernard  de  TremcLai, 
and  forty  of  his  followers,  bursting  into  Ascalon,  were 
surrounded  by  the  Saracens  and  cut  off  to  a  single  man. 
William  of  Tyro  has  preserved  the  scandal  of  the  day 
when  he  hints  that  they  met  a  merited  fate  in  their  eager- 
ness to  possess  themselves  of  the  city  treasure.  Next  year 
■         Pontic        Pwts,  «-  &35-S30.  
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the  rumour  Trent  aoroad  that  they  had  sold  a  noble  half- 
Converted  Egyptian  prince,  who  had  fallen  into  their  hands, 
to  chains  and  certain  death  for  60,000  aurei.  In  1166 
Amalric,  the  Latin  king  of  Jerusalem,  hanged  twelve 
Templars  on  a  charge  of  betraying  a  fortreas  beyond  the 
Jordan  to  an  emir  of  Nur  al-Din  of  Damascus.  The 
R*U-  military  power  of  Nur  al-DIn  (11 15-1 173)  was  a  standing 
tious  menace  to  the  Christian  settlements  in  the  East.  Edessa 
withNur  fa|ien  to  the  prowess  of  his  father  (1144-45);  Damas- 
*1Din'  cus  was  conquered  by  the  son  (1153),  who  four  years 
earlier  had  carried  his  depredations  almost  to  the  walls  of 
Antioch,  and  in  1157  laid  siego  to  the  Christian  town  of 
Paneas  near  the  sources  of  the  Jordan.  In  the  disastrous 
fight  that  followed  for  the  safety  of  the  forttess  of  tho 
Hospitallers,  Bertrand  de  Blanquefort,  the  master  of  the 
Templars,  and  Odo  de  St  Amand,  one  of  his  successors, 
were  taken  prisoners.  Bertrand  was  released  later  when 
Manuel  was  preparing  to  march  against  Nur  al-Dln.  The 
Templars  do  not  seem  to  have  opposed  Amalric'a  early 
expeditions  against  Egypt.  It  was  Geoffrey  Fulcher,  the 
Templar  correspondent  of  Louis  VII.,  who  brought  back 
(1 167)  to  Jerusalem  the  glowing  accounts  of  the  splendour 
of  the  caliph's  court  at  Cairo  with  which  Gibbon  has  en- 
livened his  great  work.  Nor  was  the  order  less  active 
at  the  northern  limits  of  the  Latin  kingdom.  Two  English 
Templars,  Gilbert  de  Lacy  and  Robert  Mansel, "qui  Galen- 
sibus  pneerat,"  storting  from  Antioch,  surprised  Nur  al- 
Dm  in  the  neighbourhood  of  Tripoli  and  put  him  bare- 
footed to  flight.  But  jealousy  or  honour  led  the  Templars 
to  oppose  Amalric'a  Egyptian  expedition  of  1168;  and  the 
wisdom  of  their  advice  became  apparent  when  the  renewed 
discord  on  the  Nile  led  to  the  conquest  of  Egypt  by  Asad 
al-Din  Shirkuh,  and  thus  indirectly  to  the  accession  of 
IUU.  Saladin,  in  1169.  In  1170  they  beat  Saladin  back  from 
(tons  their  frontier  fortress  of  Gaza;  and  seven  years  later  they 
Saladin.  *kare<*  m  Baldwin  IV. 'a  great  victory  at  Ascalon. 

Meanwhile  Saladin  had  possessed  himself  of  Emesa  and 
Damascus  (1 174-75),  and,  as  he  was  already  lord  of  Egypt, 
his  power  hemmed  in  the  Latin  kingdom  on  every  side. 
In  July  1173  Amalrio  was  succeeded  by  his  son  Baldwin 
IV.,  a  boy  of  twelve.  Raymond  III.,  count  of  Tripoli,  a 
man  suspected  of  being  in  league  with  the  Saracens,  was 
appointed  regent,  although  in  1176  the  masters  of  the 
Templars  and  the  Hospitallers  united  in  offering  this  office 
to  the  newly  arrived  Philip  of  Flanders.  The  construction 
of  the  Templar  fortress  at  Jacob's  ford  on  the  upper 
Jordan  led  to  a  fresh  Saracen  invasion  and  the  disastrous 
battle  of  Paneas  (1179),  from  which  the  young  king  and 
the  Holy  Cross  escaped  with  difficulty,  while  Odo  do  St 
Amand,  the  grand-master,  was  carried  away  captive  and 
never  returned. 

During  Odo's  mastership  the  Old  Man  of  the  Mountains 
sent  to  Amalric  offering  to  accept  the  Christian  faith  if 
released  from  tho  tribute  he  had  paid  to  the  Templars 
since  (according  to  the  reckoning  of  M.  Dcfremery)  some- 
where about  1149.  The  Templars  murdered  tho  envoys 
on  their  return  (c.  1172).  Amalric  demanded  that  the 
offenders  should  bo  given  up  for  justice.  Odo  refused  to 
yield  the  chief  culprit,  though  he  was  well  known,  and  in- 
voked the  protection  of  the  pope.  Amalric  had  to  vindicate 
bis  right  by  force  of  arms  at  Sidon,  and  died  while  prepar- 
ing to  take  stronger  measures.  The  connexion  between  the 
Templars  and  the  Old  Man  was  still  vital  eighty  years 
later  when  the  two  grand-masters  rebuked  tho  insolence  of 
the  A-wassin  envoys  in  the  presence  of  Louis  IX.  Odo  de 
St  Amand  was  succeeded  by  Arnold  de  Torroge,  who  died 
at  Verona  on  his  way  to  implore  European  succour  for 
the  Holy  Land.  The  power  of  Saladin  was  now  (1184) 
increasing  daily ;  Baldwin  IV.  was  a  leper,  and  his  realm 
was  a  prey  to  rival  factions.    There  were  two  claimants 
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for  the  guardianship  of  the  state,— Raymond* III.  of 
Tripoli  and  Guy  de  Lusignan,  who  in  1180  had  married 
Sibylla,  sister  of  the  young  king.  Baldwin  inclined  to 
tho  former,  against  the  patriarch  and  Arnold  de  Torroge. 

There  is  something  Homeric  in  the  story  of  the  fall  of  Fall  of 
the  Latin  kingdom  as  related  by  the  historians  of  the  next  Litin 
century.  A  French  knight,  Gerard  do  Riderfort  or  Bide-  kin«dom- 
ford,  coming  to  the  East  in  quest  of  fortune,  attached 
'himself  to  the  service  of  Raymond  of  Tripoli,  looking  for 
the  hand  of  some  wealthy  widow  in  reward.  But  on  his 
claiming  the  hand  of  the  lady  of  Botron  he  was  met  with 
a  refusal.  Angered  at  this,  Gerard  enrolled  himself  among 
the  Templara,  biding  his  time  for  revenge,  and  was  elected 
grand-master  on  the  death  of  Arnold.  Baldwin  IV.  died 
(1185),  leaving  the  throne  to  his  young  nephew  .Baldwin 
V.,  the  son  of  Sibylla,  under  tho  guardianship  of  Raymond, 
whose  office  was  not  of  long  duration,  as  the  little  king 
died  in  September  1186.  This  was  Gerard's  opportunity. 
Tho  Templars  carried  the  body  of  their  dead  overeign  to 
Jerusalem  for  burial;  and  then,  unknown  to  the  barons 
of  the  realm,  Gerard  and  the  patriarch  crowned  Sibylla 
and  her  husband  Guy.  The  coronation  of  Guy  was  the 
triumph  of  Reginald  of  Chatillon^once  prince  of  Antioch, 
and  Saladin's  deadliest  foe.  It  was  at  the  same  time  the 
overthrow  of  Raymond's  ambition ;  and  both  Latin  and 
Arabic  writers  are  agreed  that  the  Christian  count  and 
the  Mohammedan  sultan  now  entered  into  an  alliance. 
To  break  this  friendship  and  so  save  tho  kingdom,  the 
two  grand-masters  were  sent  north  to  make  terms  with 
Raymond.  But  the  rash  valour  of  the  Templars  provoked 
a  hopeless  contest  with  7000  Saracens.  The  grand-master 
of  the  Hospitallers  was  slain ;  but  Gerard  made  his  escape 
with  three  knights  to  Nazareth  (1st  May  1187).  In  this 
emergency  Raymond  became  reconciled  with  Guy;  and 
Gerard  placed  the  temple  treasures  of  Henry  IL  at  his 
king's  disposal.  Once  more  it  was  the  Templars'  rashness 
that  led  to  the  disastrous  battle  of  Hittin  (4th  July). 
Gerard  and  the  king  fell  into  the  hands  of  Saladin,  but 
were  released  about  a  year  later;  Raymond  of  Tripoli 
made  his  escape  through  treachery  or  fortune ;  and  230 
Templars  fell  in  or  after  the  battle,  for  the  fight  was 
scarcely  over  before  Saladin  ordered  all  the  Templars  and 
Hospitallers  to  be  murdered  in  cold  blood.  One  after 
another  the  Christian  fortresses  of  Palestine  fell  into  the 
hands  of  Saladin.  Jerusalem  surrendered  on  2d-3d  Octo-  F«U  of  • 
ber  1187,  and  the  treasures  of  the  temple  coffers  wereJeru- 
used  to  purchase  the  redemption  of  the  poorer  Christians,  Mlem" 
part  of  whom  the  Templar  warriors  guarded  on  their  sad 
march  from  the  Holy  City  to  Tripoli.  Part  of  their 
wealth  was  expended  by  Conrad  of  Montferrat  in  tho 
defence  of  Tyre;  but,  when  this  prince  refused  to  admit 
Guy  to  his  city,  both  the  Templars  and  the  Hospitallers 
from  the  neighbouring  parts  flocked  to  the  banner  of  their 
released  king  and  accompanied  him  to  the  siege  of  Acre  Si'ge  of 
(22d  August  1 1 89).  In  his  company  they  bore  their  part  in  <*="■ 
the  two  years'  siego  and  tho  terrible  famine  of  1 190-91 ;  and 
their  grand-master  died  in  the  great  battle  of  4th  October 
1189,  refusing  to  survive  the  slaughter  of  his  brethren. 

On  the  fall  of  Acre  Philip  Augustus  established  himself 
in  the  palace  of  the  Templars,  who  are,  however,  stated 
to  havo  sympathized  with  Richard.  This  king  sold  them 
tho  bland  of  Cyprus  for  100,000  besants";  but,  unable  to 
pay  the  purchase  money,  they  transferred  the  debt  and 
the  principality  to  Guy  of  Lusignan.  The  English'  king 
consulted  them  before  deciding  on  any  great  military  move-, 
ment;  and  in  June  1192  they  advocated  the  bold  plan  of 
an  advance  on  Egypt  rather  than  on  Jerusalem.  In  the 
disputes  for  tho  Latin  kingdom  of  the  East  the  Templara 
seem  to  have  supported  Guy,  and,  like  Richard,  were 
credited  with  having  had  a  hand  in  the  murder  of  Conrad 
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of  Montferrat  (April  1192).  It  was  in  the  disguise  of  a 
Templar  and  in  a  Templar  galley  that  Richard  left  the 
Holy  Land.  When  Acre  was  recovered,  the  Templars,  like 
the  Hospitallers,  received  their  own  quarters  in  the  town, 
which  from  this  time  became  the  centre  of  the  order. 
On  the  death  of  Henry  of  Champagne  (1197)  they  vetoed 
the  election  of  Raoul  de  Tabarie ;  after  the  death  of  his 
successor  Amalric  they  refused  to  renew  the  truce  with 
Saladin's  brother,  Saif  al-Din,  and  led  an  expedition  against 
John  de  the  Saracens  before  the  arrival  of  the  new  king,  John  do 
BrknDe-  Brienne,  at  whose  coronation  in  1210  William  de  Chartres, 
the  grand-master,  was  present.  Seven  years  later,  with 
the  aid  of  Walter  do  Avennis  and  of  the  Teutonic  Knights, 
they  commenced  the  -building  of  their  fortress  of  Castle 
Pilgrim,  near  Acre,  on  a  rocky  promontory  washed  by 
the  Mediterranean  on  every  side  except  the  east.  This 
wonderful  structure,  whoso  ruins  are  still  to  be  seen,  was 
fortified  with  a  strong  wall,  founded  on  the  substructure  of 
a  yet  more  extensive  one  running  from  sea  to  sea,  and  was 
flanked  by  lofty  towers  of  huge  squared  atones.  Within 
was  a  spring  of  pure  water,  besides  fishponds,  salt-mines, 
woods,  pastures,  orchards,  and  all  things  fitted  to  furnish 
an  abode  in  which  the  Templars  might  await  the  day  of 
their  restoration  to  Jerusalem. 
Fifth  It  was  from  this  castle  that  in  May  1 2 1 8  the  fifth  crusade 
enuade.  gtartod  for  the  expedition  against  Egypt.  The  Templars 
were  the  heroes  of  the  siege  of  Damictta,  at  which  William 
de  Chartres  was  slain.  "First  to  attack  and  last  to 
retreat,"  they  saved  the  Christian  army  from  annihilation 
on  29th  August  1219;  and  when  the  city  surrendered 
(5th  November)  the  only  one  of  its  twenty-eight  tower* 
that  had  begun  to  give  way  had  been  shaken  by  their 
engines.  On  the  other  hand,  it  was  largely  owing  to  their 
objections  that  John  de  Brienne  refused  the  sultan's  offer 
to  restore  Jerusalem  and  Palestine. 

From  the  very  first  the  Templars  seem  to  Lave  been 
opposed  to  Frederick  EL,  and  when  he  landed  at  Acre 
(7th  September  1228)  they  refused  to  march  under  tho 
banners  of  an  excommunicated  man,  and  would  only  ac- 
company his  host  from  Acre  to  Joppa  in  a  separate  body. 
They  were  accused  of  notifying  Frederick's  intended  pil- 
grimage to  the  Jordan  to  the  sultan,  and  they  were 
certainly  opposed  to  Frederick's  ten  years'  peace  with 
Al-Kamil,  the  sultan  of  Egypt,  and  refused  to  be  present 
at  bis  coronation  in  Jerusalem.  Frederick  was  not  slow 
to  avenge  himself:  he  left  Jerusalem  abruptly,  publicly 
insulted  the  grand-master,  demanded  the  surrender  of 
their  fortresses,  and  even  laid  siege  to  Castle  Pilgrim.  He 
left  Acre  on  3d  May  1229,  and  on  landing  in  Apulia  gave 
orders  to  seize  the  estates  of  the  order  and  chase  all  its 
members  from  the  land. 
Beret! th  Long  before  the  expiration  of  Frederick's  peace  Europe 
CIW-,*0'<,  was  preparing  for  a  fresh  crusade  against  the  now  divided 
realm  of  the  Ayyubids.  Theobald  of  Navarre  and  his 
crusaders  reached  Palestine  about  August  1239.  The 
Templars  shared  in  the  great  defeat  near  Jaffa,  an  engage- 
ment which  their  temerity  had  done  much  to  provoke 
(13th  November  1239).  Jf  the  king  ever  accepted  the 
overtures  of  Salih  of  Damascus,  be  was  supporting  the 
policy  of  Hermann  of  Pcrigord,  the  grand -master,  who 
towards  the  summer  of  1244  wroto  a  triumphant  letter 
to  England,  telling  how  ho  had  engaged  this  sultan  and 
Nasir  of  Kerak  to  make  an  alliance  against  the  sultan  of 
Egypt  and  restore  the  whole  of  Palestine  from  the  Jordan 
to  the  sea.  Theobald,  however,  before  leaving  the  Holy 
Land  (27tb  September  1240),  signed  a  ten  years'  trace 
with  Salih  of  Egypt.  The  Hospitallers  seem  to  have  been 
woo  over  to  his  view,  and  when  Richard  of  Cornwall 
arrived  (1  Itb  October)  he  had  to  decide  between  the  two 
rival  orders  and  their  opposing  policies. 


tation  he  concluded  a  treaty  with  the  sultan  of  Egypt* 
much  to  the  annoyance  of  the  Templars,  who  openly 
mocked  his  efforts.  On  his  departure  the  three  orders 
came  to  open  discord:  the  Templare  laid  siege  to  the 
Hospitallers  in  Acre  and  drove  ont  the  Teutonic  Knights 
"in  contumeliam  imperatoris."  They  were  successful  on 
all  sides.  The  negotiations  with  Damascus  and  Korak 
were  reopened,  and  in  1244  Hermann  of  Perigord  wrotn 
to  tho  princes  of  Europe  that  after  a  "  silerce  of  fifty-six 
years  tho  divine  mysteries  would  once  more  be  celebrated 
in  the  Holy  City." 

It  was  in  this  momer.t  of  danger  that  tho  sultan  of  Khuii^ 
Babylon  called  in  the  barbarous  KhArirmians,  whom  the  n,liI1  to- 
Mongol  invasions  had  driven  from  their  native  lands.  vu'ob- 
Thcso  savages,  entering  from  the  north,  flowed  like  a  tide 
past  the  newly  built  and  impregnable  Templar  fortreo*  of 
Safed,  swept  down  on  Jerusalem,  and  annihilated  tho 
Christian  army  near  Gaza  on  St  Luke's  day  (18th  October) 
1244.  From  this  blow  the  Latin  kingdom  of  the  East 
never  recovered ;  600  knights  took  part  in  the  battle ;  tho 
whole  army  of  the  Templars,  300  in  number,  was  present, 
but  only  18  survived,  and  of  200  Hospitallers  only  16. 
The  masters  of  both  orders  were  slain  or  taken  prisoners. 
Despite  the  admirable  valour  of  the  Templars,  their  policy 
had  proved  the  ruin  of  the  land.  Jerusalem  was  lost  to 
Christendom  for  ever;  and,  though  the  KhArirmians  melted 
away  in  the  course  of  the  next  three  yoars,  they  left  the 
country  so  weak  that  all  the  acquisitions  of  Theobald  and 
Richard  fell  an  easy  prey  to  the  sultan  of  Babylon. 

Recognizing  the  fact  that  the  true  way  to  Jerusalem  I/>ui« 
lay  through  Egypt,  Louis  IX.  led  his  host  to  the  banks  !X.'« 
of  the  Nile,  being  accompanied  by  the  Templars.    Their ' 
master,  William  de  Sonnac,  attempted  in  vain  to  restrain 
the  rash  advance  of  the  count  of  Artois  at  the  battle  of 
Mannura  (8th  February  1250),  which  only  three  Templars 
survived.    St  Louis,  when  captured  a  few  weeks  later, 
owed  his  speedy  release  to  the  generosity  with  which  the 
order  advanced  his  ransom-money.    Shortly  after  his  de- 
parture from  Acre  (April  1254)  they  consented  to  an  eleven 
years'  truce  with  the  sultans  of  Egypt  and  Damascus. 

A  new  enemy  was  now  threatening  Mohammedan  and 
Christian  alike.    For  a  time  the  Mongol 
havo  l>een  welcomed  bv  the  Christian  cities,  as 
Mohammedan 


tho  Mohammedan  principalities  of  the  north  fell 
before  the  new  invaders.  But  this  new  danger  stimulated 
the  energies  of  Egypt,  which  under  the  Mameluke  Bey-  Suc- 
bars  (see  voL  vii.  p.  755)  encroached  year  after  year  on  the  oerae*  of 
scanty  remains  of  the  Latin  kingdom.  The  great  Franki&h  Beytan 
lords,  fearing  that  all  was  lost,  made  haste  to  Bell  their 
lands  to  the  Templars  and  Hospitallers  before  quitting 
Palestine  for  ever.  In  1 260  the  former  purchased  Sidon 
and  Beaufort ;  next  year  the  Hospitallers  purchased  Arsnf. 
In  1267,  by  a  skilful  adaptation  of  the  banners  of  both 
orders,  Bey  bare  nearly  surprised  Antioch.  The  Templar 
fortress  of  Safed  surrendered  with  its  garrison  of  600 
knights,  all  of  whom  preferred  death  to  apostasy  (June 
1266).  Beaufort  fell  in  April  1268,  Antioch  six  weeks 
later;  and,  though  the  two  orders  still  made  occasional 
brilliant  dashes  from  their  Acre  stronghold,  such  as  that 
to  Ascalon  in  1264  and  that  with  Prince  Edward  of  Eng- 
land to  destroy  Kakun  in  1271,  they  became  so  enfeebled 
as  to  welcome  the  treaty  which  scoured  them  the  plain  of 
Acre  and  a  free  road  to  Nazareth  as  the  result  of  tha 
English  crusade  of  1272. 

But,  though  weak  against  external  foes,  the  Templare 
were  strong  enough  for  internal  warfare.  In  1277  they 
espoused  the  quarrel  of  tho  bishop  of  Tripoli,  formerly  a 
member  of  the  order,  against  his  nephew  Bonemond,  prince 


of  Antioch  and  Tripoli,  and  commenced  a  war  which  lasted 
three  years.    In  1 276  their  conduct  drove  Hugh  til.,  king 
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of  Cyprus  and  Jerusalem,  from  Aero  to  Tyre.    In  tho 
ensuing  year,  when  Mary  of  Antioch  had  sold  her  claim 
to  the  crown  to  Charles  of  Anjou,  they  welcomed  this 
prince's  lieutenant  to  Acre  and  succeeded  for  the  moment 
in  forcing  the  knights  of  that  city  to  do  homage  to  the 
new  king.    Thirteen  years  later  (26th  April  1290)  Tri- 
poli fell,  and  next  year  Acre,  after  a  siege  of  six  weeks, 
it  the  dost  of  which  (16th  May)  William  de  Beatrjeu,  the 
in  grand -master,  was  slain.    The  few  surviving  Templars 
-  :t  elected  a  new  master,  and,  forcing  their  way  to  the  eea- 
L*5' shore,  sailed  for  Cyprus,  which  now  became  the  head- 
quarters of  the  order.  A  futile  attempt  against  Alexandria 
in  1300  and  an  unsuccessful  effort  to  form  a  new  settlement 
atTorto&a  about  the  same  time  (1300-2)  are  the  closing 
acta  of  their  long  career  in  the  western  parts  of  Asia. 
■     For  more  than  a  hundred  years  the  Templars  had  been 
one  of  the  wealthiest  and  most  influential  factors  in  Euro- 
'•'  peau  politics.    If  we  confine  our  attention  to  the  East,  we 
realize  but  a  small  part  of  their  enormous  power.  Two 
Templars  were  appointed  guardians  of  the  disputed  castles 
on  tbo  betrothal  of  Prince  Henry  of  England  and  the 
French  princess  hi  1161.    Other  Templars  were  almoners 
of  Henry  ILL  of  England  and  of  Philip  IV.  of  Franco. 
One  grand-master  was  godfather  to  a  daughter  of  Louis 
IX ;  another,  despite  tho  prohibition  of  the  order,  is  said 
to  have  been  godfather  to  a  child  of  Philip  IV.    They  are 
reported  to  have  reckoned  a  pope  (Innocent  IIL)  among 
Uioir  members  and  to  hare  refused  admission  to  a  king 
and  hu  nepbew  (Philip  IV.).    They  were  summoned  to 
tie  great  councils  of  the  church,  such  as  the  Lateran  of 
1215  and  the  Lyons  council  of  1274.    Frederick  II. 's  per- 
of  their  order  was  one  of  the  main  causes  of  his 
jmunicalion  in  1239;  and  his  last  will  enjoined  the 
restoration  of  their  estates.    Their  property  was  scattered 
over  every  country  of  Christendom,  from  Denmark  to 
Spain,  from  Ireland  to  Cyprus.    Before  the  middle  of  the 
13th  century  Matthew  Paris  reckons  their  manors  at  9000, 
Alberic  of  Troia-Fontaines  at  7050,  whereas  the  rival  order 
of  St  John  had  barely  half  the  latter  number.    Some  fifty 
years  earlier  their  income  from  Armenia  alone  was  20,000 
besants.    Both  in  Paris  and  in  London  their  houses  were 
used  as  strongholds  for  the  royal  treasure.    In  the  London 
temple  Hubert  de  Burgh  and  the  Poitevin  favourites  of 
Henry  IIL  stored  their  wealth ;  and  the  same  building 
was  used  as  a  bank  into  which  the  debtors  of  the  foreign 
usurers  paid  their  dues.  From  the  English  Templars  Henry 
HL  borrowed  the  purchase  money  of  Oleron  in  1235; 
from  the  French  Templars  Philip  IV.  exacted  the  dowry 
of  his  daughter  Isabella  on  her  marriage  with  Edward  IL 
To  Louis  IX.  they  lent  a  great  part  of  bis  ransom,  and 
to  Edward  I.  of  England  no  less  than  25,000  livru  Tour- 
sou,  of  which  they  remitted  four-fifths.    James  de  Molai, 
the  last  grand-master,  came  to  France  in  1 306  with  1 50,000 
gold  florins  and  ten  horse-loads  of  silver.   In  the  Spanish 
peninsula  they  occupied  a  peculiar  position,  and  more  than 
one  king  of  Aragon  is  said  to  have  been  brought  up  under 
their  discipline. 

Such  were  the  power  and  wealth  of  the  Templars  at  the 
time  when  Philip  IV.  of  France  acenxod  them  of  heresy 
and  worse  offences,  had  them  arrested' (13th  October  1307), 
and  forced  them  to  confess  by  tortures  of  the  most  ex- 
cruciating kinds.  Five  years  later  (26th  May  1312)  the 
order  waa  suppressed  by  decree  of  the  council  of  Vienne 
and  its  goods  transferred  to  the  hospital  of  St  John. 

~-  Ths  order  consisted  of  (1)  knights,  (2)  chaplains,  and  (S)  man-at- 
arms  (armiftri,  tlititUt,  and  MrvUnta).  Trie  knighta  were  either 
bound  for  life  or  for  a  fixed  period,  and  were  the  only  members 
entitled  to  wear  the  white  mantle.  Harried  brethren  were  ad- 
mitted ;  bat  no  woman  might  enter  the  order.  Each  knight  might 
keep  three  hortee  and  one  men-at-arms,  who,  like  hie  master,  might 
he  bound  for  life  or  only  for  a  time.   Like  Auguatinian  canons, 


went  out  by  night  to  visit 
the  nearest  : 


they  were  to  attend  daily  services  ;  hut  the  soldier  outwearied  with 
his  nightly  duties  might  on  certain  conditions  absent  himself  from 
matins  with  the  master'a  consent    Two  regular  ratals  were  allowed 
for  each  day  ;  Uat  to  these  might  be  added,  at  the  master'a  discre- 
tion, a  light  collation  towards  sunset    Meat  might  bo  eaten  thrice 
a  week ;  and  on  other  days  there  waa  to  be  a  choice  of  vegetable 
fare  so  aa  to  suit  the  tendereet  stomach.    Brethren  were  to  eat  by 
couples,  each  keeping  an  eye  on  his  fellow  to  see  that  he  did  not 
practise  an  undue  austerity.    Wine  was  ««rved  at  every  meal,  and 
at  those  times  silence  waa  strictly  enjoined  that  the  words  of  Holy 
Writ  might  b«  heard  with  the  closest  attention.    Special  care  waa 
to  be  taken  of  aged  and  ailing  members.    Every  brother  owed  the 
uto  obedience  to  the  master  of  the  order,  and  waa  to  go 
his  superior  bade  him  without  delay,  "aa  if  commanded 
by  God."   All  undue  display  in  arms  or  harness  was  forbidden. 
Parti -coloured  garmenta  wore  forbidden;  black  or  dusky -brown 
(tttrelitu)  waa  to  be  worn  by  all  except  the  knight*.  All 
wore  to  be  made  of  wool ;  but  from  Easter  to  All  Souls  a 
might  be  substituted  for  one  of  wool.    The  hair  waa  to  be 
short,  end  a  rough  beard  became  one  of  the  distinguishing : 
of  the  order.    Hunting  and  hawking  were  unlawful ;  and  the 
allusion  to  the  follies  or  secular  achievements  of  earlier  life 
forbidden.    A  lion,  however,  being  the  type  of  the  evU  one,  waa 
legitimate  prey.    8trict  watch  waa  kept  on  the  incomings  and  out- 
goings of  every  brother,  except  when  he 
the  Sepulchre  of  our  Lord.    No  letter,  eveu  from 
tive,  might  be  opened  except  in  tho  master'a  presence  ;  nor  waa  any 
member  to  feel  annoyance  If  he  aaw  his  relative's  gift  transferred 
at  the  master's  bidding  to  some  other  brother.    Tho  brethren  ware 
to  aleep  in  separate  beds  in  shirt*  and  breeches,  with  a  light  alwaya 
burning  in  the  dormitory.    Those  who  lacked  a  mattreaa  might 
place  apiece  of  carpet  on  the  floor  ;  but  all  luxury  waa  discouraged. 
The  order  recognized  two  governing  bodies, — the  firat,  a  meeting  for 
ordinary  business,  to  which  only  the  wiser  members  were  summoned  ; 
the  second,  one  for  extraordinary  affairs,  such  aa  the  granting  of 
landa  or  the  reception  of  new  members,  on  which  occasions  the 
master  might  summon  the  whole  community.    Even  at  these  laat 
assembliee  the  master  seems  to  havs  decided  on  the  final  action  (c 
58).    A  term  of  probation  waa  assigned  to  each  candidate  before 
admission  ;  and  a  special  clause  discouraged  the  reception  of  boys 
before  they  were  of  an  age  to  bear  arms.    Lastly,  the  brethren  of 
the  Temple  were  exhorted  to  ahun  the  kisa  of  every  woman, 
maid  or  widow,  mother,  aunt,  or  sister. 

The  general  eplrit  of  the  Templar  statutes 
to  the  end,  though  the  increasing  wealth  of  the  order  gave  rise  to 
a  number  of  additional  rules.  The  grand-master  waa  alwaya  head 
of  the  society  ;  his  inatructiona  were  Binding  on  every  member,  and 
tho  very  laws  were  at  hia  discretion.  But  he  could  not  declare 
war,  alienate  the  society's  eetatea,  or  even  admit  a  member  without 
the  consent  of  hia  chapter.  He  was  elected  by  thirteen  brothers, 
chosen  by  a  peculiar  method  of  co-optation,  and  ail,  if  possible, 
belonging  to  different  nations.  Next  to  him  in  dignity  cams  the 
seneschal,  oa  whom  the  duties  of  the  absent  master  devolved.  The 
marshal  had  charge  of  the  steeds  and  accoutremonta  ;  ha  also  com- 
manded the  knights  and  men-at-arms,  the  Utter  of  whom  seem  in 
time  of  war  to  have  been  at  the  disposal  of  the  turcopolhr.  The 
commander  of  the  kingdom  guarded  the  treasure-house,  to  which 
even  the  grand-master  might  not  have  a  key  ;  the  commander  of 
the  city  of  Jerusalem  had  charge  of  the  True  Cross  in  time  of 
war.  There  were  twelre  or  perhaps  more  commanders  or  preceptors 
of  the  different  provinces  and  kingdoms  of  Europe  ana  Asia, — 
Jerusalem  (kingdom  and  city),  Acre,  Tripoli,  Antioch,  France, 
England,  Poitou,  Aragon,  Portugal,  Apulia,  and  Hungary.  Ko 
European  preceptor  oould  cross  the  sea  without  the  grand-master's 
leave ;  but  all  ought  to  be  present  at  the  election  to  this  office. 
The  privileges  and  duties  of  every  member  were  strictly  prescribed, 
from  the  number  of  horses  he  might  ride  and  the  amount  of  food 
he  might  eat  to  the  colour  of  hia  clothes.  The  order  seems  to  have 
owned  a  fleet,  part  of  which,  if  not  all,  waa  under  the  authority  of 
the  commander  of  the  kingdom.  Beaidea  the  knighta  and  men-at- 
arma,  th*  aodety  reckoned  chaplains  in  its  ranks  ;  and  it  waa  the 
habit  of  confession  to  these  pries ta  that  aeems  to  have  stirred  the 
wrath  of  the  Dominicans  snd  the  Franciscans,  who  played  a  very 
conspicuous  part  in  the  overthrow  of  the  order,  especially  in  England. 
For  grievous  offences,  each  as  desertion  to  the  Saracens,  heresy,  or 
losing  the  gonfalon,  a  Templar  might  be  expelled  (perdr*  la  masse*); 
for  minor  offence*,  such  as  disobedience  or  lowering  the  banner  in 
battle,  he  suffered  s  temporary  degradation  (prrrfrs  mm  obit).  By 
a  mutual  agreement  the  Templar*  and  Hospitallers,  despite  their 
long  and  deadly  feud,  were  bound  not  to  receive  ejected  members 
of  the  rival  order  ;  and  the  Templar  cut  off  in  battle  and  defeat 
from  all  hope  of  rejoining  hia  own  ranks  might  rally  to  the  cross 
of  St  John.  Aa  Acre  waa  the  headquarters  of  the  order  in  the 
East,  so  Peris  waa  its  centre  in  the  West  (Matt  Paris,  v.  478). 
Every  member  before  admission  mnat  declare  himself  free  of  debt, 
sound  of  body,  and  affiliated  to  no  other  religious  society  ;  he  must 
also  take  s  vow  of  obedience  snd  chastity,  at  the  same  time  re- 
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nouncing  his  private  property  and  dedicating  his  future  life  to  the  j 
Holy  Land.    The  order  prided  itself  specially  on  the  splendour  of 
its  religions  services,  the  abundance  of  its  alms,  and  its  reckless 
valour  for  tho  Christian  faith.    At  the  time  of  its  suppression  it 
was  calculated  to  number  15,000  members.     Three  MSS.  of  its 
ancient  statutes,  written  in  Old  French,  are  still  extant  at  Dijon, 
at  Paris,  and  at  Rome.    Of  these  the  first  was  transcribed  about 
1200,  the  last  two  from  1250  to  130O.    They  have  been  published 
by  M.  Haillard  de  Charabure  (Paris,  1840). 
Suppres-     A  scheme  for  the  union  of  the  three  great  military  orders  into 
•ion  of    one  had  received  the  sanction  of  Grogory  X.  and  Louis  IX.,  of 
the  order.  Nicholas  IV.  and  Boniface  VIII.    The  recovery  of  the  Holy  Land 
was  the  dream  of  the  last  popo 'a  highest  ambition  ;  and  when  he 
died  a  prisoner  in  tho  hands  of  Philip  IV.  of  France  this  king  con- 
tinued to  advocate  the  plan  for  his  own  purposes.    Hi*  gold  or 
influence  secured  tho  election  of  Clement  V.  as  pope  (5th  Juno  1305). 
According  to  a  slightly  later  tradition,  before  consenting  to  the 
new  pope's  appointment  he  exacted  from  him  an  oath  to  assist  in 
carrying  out  six  propositions,  one  of  which  he  would  not  disclose 
as  yet    This  sixth  condition,  if  it  ever  existed,  must  have  been 
the  suppression  of  tho  Templars ;  and,  whether  false  or  true, 
Villanis  story  emphasizes  a  popular  and  almost  contempoiary 
opinion.    It  Is  known  that  Philip  was  urging  Clement  in  this 
direction  before  the  latter's  coronation  at  Lyons  on  14th  November 
1305,  and  all  through  the  two  succeeding  years.     On  6th  June 
1306  tho  pope  summoned  the  grand-master  from  Cyprus  to  Fiance. 
James  de  Molai  obeyed  the  call,  and,  hearing  of  the  charges  against 
his  order,  demanded  a  prompt  investigation.    In  this  demand  he 
was  supported  by  tbv  leading  Templars  of  the  realm.  Clement, 
who  disbelieved  the  accusations,  fenced  with  the  question.  But, 
though  only  a  very  short  time  previously  Philip  had  spoken  of 
his  special  love  for  the  order,  and  though  it  had  sheltered  him 
from  the  fury  of  the  Paris  mob  in  1306,  he  was  now  determiuod 
on  its  destruction.  Its  wealth  would  fill  the  royal  coffers,  and  the 
rumours  of  the  day  afforded  a  ready  engine  for  its  overthrow. 
Accnta-      For  perhaps  half  a  century  there  Wl  been  strange  stories  circulate 
tions,      ing  as  to  the  secret  rites  practised  by  the  order  at  its  midnight 
meetings.    It  was  said  that  on  his  initiation  each  member  had  to 
disavow  bis  belief  in  God  and  Christ,  to  spit  upon  the  crucifix,  to 
submit  to  indecent  ceremonies,  and  to  swear  never  to  reveal  the 
secrets  of  the  society  or  disobey  the  mandates  of  a  grand-master, 
who  claimed  full  power  of  absolution.  When  tho  mass  was  celebrated 
the  consecrating  words  "  Hoc  est  corpus  "  were  omitted  ;  on  Good 
Friday  the  holy  cross  was  trampled  undor  foot ;  and  the  Christian 
duty  of  almsgiving  had  ceased  to  be  observed.   Even  the  vaunted 
chastity  of  the  order  towards  women  had,  It  was  said,  been  turned 
into  a  sanction  for  more  horrible  offences.    These  evil  practices 
part  of  the  secret  statute  law  of  an  order  which  in  its  nightly 
iblies  worshipped  hideous  four-footed  figures, — a  cat  or  a  call. 
In  England  the  very  children  at  their  play  bade  one  another  beware 
of  a  Templar's  kisses.   Stranger  stories  yet  were  rife  in  this  country 
and  gravely  reported  before  bishops  ana  priests,-— of  children  slain 
by  their  fathers  becauso  they  chanced  to  witness  the  nightly  orgies 
of  the  society  ;  of  one  prior  s  being  spirited  away  at  every  meeting 
of  the  general  chapter ;  of  the  groat  preceptor  s  declaring  that  a 
single  hair  of  a  Saracen's  beard  was  worth  more  than  the  whole 
body  of  a  Christian  man.   In  France  they  were  said  to  roast  their 
illegitimate  children  and  smear  their  idols  with  the  burning  fat. 
Suppres-     For  nearly  two  years  Philip  waited  for  Clement  to  fulfil  his 
lion  of    bargain.    A  certain  Templar  from  the  prisons  of  Toulouse  now 
order  in  offered  to  put  the  king  in  possession  of  a  secret  that  would  be  worth 
France,    a  realm.    Acting  on  the  evidence  of  this  informer,  Philip  issued 
orders  (14th  September  1807)  for  the  arrest  of  all  the  Templars  in 
France  on  the  night  of  Friday,  13th  Octolwr.    He  seems  to  have 
written  to  the  neighbouring  princes  urging  them  to  act  in  the  satno 
way.   James  de  Molai  was  seized  with  sixty  of  his  brethieu  in  Paris. 
On  Saturdaf  they  were  brought  before  tho  university  of  Paris  to 
hear  the  enumeration  of  their  crimes  :  and  on  Sunday  the  Paris  mob 
was  gathered  in  the  royal  gardens,  where  preachers  were  inveighing 
against  the  iniquities  of  the  order.    The  inquisitors  began  their 
work  at  once  ;  and  inhuman  tortures  forced  the  most  horrible 
avowals  from  the  lips  of  many.    In  Paris  alone  thirty-six  Templars 
died  under  torture.*    Of  140  Templars  examined  at  Paris  between 
19  th  October  and  24th  November  1807,  the  experience  of  some  of 
whom  extended  over  nearly  half  a  century,  there  is  hardly  one  who 
did  not  admit  the  dishonouring  of  the  crucifix  at  his  reception. 
Very  many  confessed  to  other  charges,  oven  of  tho  worst  description- 
Clement  V.,  although  he  suspended  the  inquisitors'  powers  on  27th 
October  (Loiseleur,  159),  before  the  end  oT  tho  next  month  wrote 
to  Edward  II.  to  arrest  all  the  English  Templars,  who  were  accord- 
ingly seised  on  10th  January  1308.    About  the  same  time  they 
were  arrested  in  Sicily  (24th  January)  and  in  Cyprus  (27th  May). 
As  Clement  did  not  move  fast  enough,  Philip  went  to  Poitiers 
with  700  armed  men,  and  the  popo  was  at  his  mercy.    It  was  agreed 
that  the  prisoners,  their  lands,  and  their  money  should  be  nominally 
placed  in  the  hands  of  Clement's  commissioners.    The  power  of 
 1-MJckabV  JtotsVL  M  ;  GruolU,  «,  it    


the  inquisitors  was  restored  (5th  July) ;  and  the  property  forfeited 
was  to  be  devoted  to  the  recovery  of  the  Holy  Laud.  Clement 
now  gave  orders  for  fresh  diocesan  inquiries  into  the  guilt  of  the 
Templars.  He  luad  already  heard  the  confessions  of  seventy-two 
at  Poitiers  (29th  June  to  1st  JoJy).  The  grand-master  and  the 
three  preceptors  were  ro-examined  at  Chinon,  and  renewed  their  old 
confessions  (20th  August).  Lastly,  the  bull  Regnant  in  Calo  sum- 
moned a  great  council  at  Vienne  for  1st  October  1810,  when  the 
question  of  the  guilt  of  the  order  might  be  considered.  The 
diocesan  councils  were  only  empowered  to  inquire  into  tho  conduct 
of  individuala. 

The  trial  began  on  11th  April  1310.  On  23d  April  Reginald  del":- 
Pruino  protested  agsinst  the  unfairness  of  the  proceedings.  Ont.il. 
Tuesday.  12th  May,  fifty-four  Templars  were  burnt  by  order  of  the 
archbishop  of  Sena,  and  a  few  days  later  four  more.  Nextjay  th* 
terror  spread  (19th  May).  Forty-six  Templars  withdrew  their  de- 
fence and  the  commissioners  decided  (30th  May)  to  adjourn  till 
November.  The  second  examination  lasted  from  18th  December 
1510  to  5th  Juno  1311.  Meanwhile  (c.  April  1311)  Clement  and 
Philip  had  como  to  terms.  The  pope  condemned  the  Templars. 
Tho  council  of  Vienne  met  in  October  1311.  A  discussion  arose 
as  to  whether  tho  Templars  should  be  heard  in  their  own  defence. 
Clement,  it  is  said,  broke  np  tho  session  to  avoid  compliance  ;  and 
when  seven  Tom  plan  offered  themselves  as  deputies  for  the  defence 
he  had  them  cast  into  prison.  Towards  the  beginning  of  March 
Philip  came  to  Vienne,  and  he  was  seated  at  the  pope's  right  hand 
when  that  pontiff  delivered  his  sermon  against  the  Templars  (3d 
April  1312),  whose  order  had  just  been  abolished,  not  at  the  general 
council,  but  in  private  consistory  (22d  March).  On  2d  May  1312 
he  published  the  bull  Ad  Proviaain,  transferring  the  goods  of  the 
society,  except  for  the  kingdoms  of  Castile,  Aragon,  Portugal,  and 
Majorca,  to  the  Knights  ofSt  John.  The  order  was  never  formally 
pronounced  guilty  of  the  crimes  laid  to  its  charge ;  its  abolition 
was  distinctly,  in  the  terms  of  Clement's  bull  Conrideranltt  Dudvm, 
"  non  per  modura  definitive]  sentential,  cud  earn  super  hoc  secun- 
dum inquisitiones  et  processus  super  his  habitos  non  posaemns 
ferns  de  jure  Bed  per  vuun  provisionis  et  ordinationis  apostolicas " 
(6th  May  1312). 

The  individual  members  of  the  order  seem  to  have  been  left  to 
the  judgment  of  provincial  councils.  They  were  divided  into  three 


classes,— m  those  who  confessed  at  once  ;  (2)  those  who  persisted 
in  denial  or  the  charges ;  (8)  those  who,  having  confessed  at  first, 
withdrew  their  confessions  later  on  the  plea  that  they  had  been 
extracted  by  torture.  The'  penalties  for  the  three  classes  were 
respectively  (1)  penitence,  (2)  perpetual  imprisonment,  (8)  death  by 
fire.  The  cases  of  the  grand-master,  the  visitor  of  France,  and  the 
masters  of  Aquitaine  and  Normandy  were  reserved  for  the  pope's 
decision.  Early  in  1814  they  were  forced  to  make*  a  public  con- 
fession in  Notre  Dame,  and  nad  already  been  condemned  to  per- 
petual imprisonment  when  the  grand-master  and  the  preceptor  of 
Normandy  publicly  proclaimed  their  entire  innocence.  The  " 
without  consulting  the  church,  had  them  burnt  "in  the  little  is 
of  the  Seine  "  between  the  Angus  tin  ians  and  the  royal  garden." 

The  opinion  that  tho  monstrous  charges  brought  against  theQ^" 
Templars  were  false  and  the  confessions  were  only  extracted ' by  <f  tl 
torture  is  supported  by  tho  general  results  of  the  investigation  (in  p>il> 
almost  every  country  outside  France),  as  we  have  them  collected  in  law 
Raynouard,  Lab  be,  and  Du  Puy.    In  Castile,  where  tho  king  flung  trw* 
them  into  prison,  they  were  acquitted  at  the  council  of  Salamanca. 
In  Aragon,  where  thoy  held  out  for  a  time  in  their  fortresses  against 
the  royal  power,  the  council  of  Tarragona  proclaimed  in  their  favour 
(4th  November  1312).     In  Portugal  the  commissioners  reported 
that  there  were  no  grounds  for  accusation.    At  Main*  the  council 
pronounoed  the  order  blameless.    At  Treves,  at  Messina,  and  at 
Bologna,  in  Romagna  and  in  Cyprus,  they  were  either  acquitted  or 
no  evidence  was  forthcoming  against  them.     At  the  council  of 

answered  in  the  negative  except  by  two  Dominicans;  all  the 
Templars  were  absolved,— oven  those  who  had  confessed  through 
fear  of  torture  being  pronounced  innocent  (18th  June  1310).  Six 
Templars  were  examined  at  Florence,  and  their  evidence  is  for  its 
length  the  most  remarkable  of  all  that  is  still  extant  Roughly 
speaking,  thoy  confess  with  the  most  elaborate  detail  to  every 
charge,  —even  the  most  loathsome  ;  and  the  perusal  of  their 
evidence  induces  a  constant  suspicion  that  their  answers  were 
practically  dictated  to  them  in  the  process  of  the  examination  oi 
invented  by  the  witnesses  themselves.*  In  England,  where  perh»\  > 
tortdro  was  not  used,  out  of  eighty  Templars  examined  only  foui 
confessed  to  the  charge  of  denying  Christ,  and  of  these  four  twe 
were  apostate  knights.  But  some  English  Templars  would  onlv 
guarantee  the  punty  of  their  own  country.  That  in  England  as 
elsewhere  the  charges  were  held  to  be  not  absolutely  proved  seems 
evident  from  the  form  of  confession  to  be  used  before  absolution, 
in  which  tho  Templars  acknowledge  themselves  to  be  defamed  in 
the  matter  of  certain  articles  that  they  cannot  purge  themselves. 
In  England  nearly  all  the  worst  evidence  comes  at  second  or  third 
»  Bee  Ui«  evidence  In  fiuTipTT 
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hand  or  through  the  deposition*  of  Franciscans  and  Dominican* 
Jet  it  can  hardly  be  doubted  that  the  "apuitio  iuper  enjeem  " 
did  form  a  part  of  the  initiation  ceremony.  Evon  the  English 
Templars  admitted  that  the  statute*  of  the  order  were  on*  ana  the 
seme  all  the  world  over ;  and  there  ia  no  setting  aside  the  consist- 
ent evidence  of  almost  erery  French  Templar  as  to  his  guilt  in  this 
natter.  Of  the  other  charges  the  moat  revolting  may  hare  origin- 
ated in  the  abuse  and  misinterpretation  of  a  licence  primarily 
intended  for  military  emergencies.  8uch  at  least  ia  the  form  it 
aeoms  to  Uke  in  the  evidence  of  John  Senand  (ap.  Mich-,  ii.  p.  137). 
A  debased  mind  might  misinterpret  this  concession  and  translate 
it  into  coarser  words,  till  (this  part  of  the  initiation  ceremony  being 
probably  conducted  in  private,  as,  moat  certainly,  waa  the  spitting 
on  the  cross)  there  might  be  two  formularies  current  in  the  order, 
of  which  the  second  was  plainly  immoral,  whereas  the  first  waa 
perfectly  harmless  unless  coupled  with  a  mnu-entendr*.  80  too 
with  regard  to  the  spuitio.  One  Templar  says  plainly  that  he 
took  it  for  a  ioke,— pro  tru/a  ;  others  regarded  it  as  an  imitation 
of  St  Peter's  denial ;  a  modem  writer  has  suggested  that  the  custom 
was  intended  as  a  symbol  of  absolute  obedience  (ap.  Mich.,  iL  200), 
There  is  little  doubt  that  most  members  looked  upon  the  ceremony 
with  disgust.  'Some  salved  their  consciences  by  the  excuse,  that 
they  were  denying  Jesus  and  not  Christ ;  another  when  shown  the 


it  is  probable  that 
130; 


crucifix  denied  his  belief  in  the-  painted  figure.  Nearly  all  declared 
that  they  had  spat  near  but  not  upon  the  cross,  and  denied  Christ 
*'non  corde  sad  ore."  Men  who  could  thus  play  with  their  own 
consciences  at  thoir  initiation  might  well,  when  their  lives  were  in 
peril,  clothe  a  falsehood  in  the  garb  of  truth  by  denying  "spuitio 
super  crucem  "  instead  of  confessing  to  "spuitio  iuxta  crucem." 

The  other  charge*  stand  upon  a  somewhat  similar  footing.  The 
power  of  lay  absolution  might  easily  be  developed  out  of  the  harm- 
less words  with  which  the  master  or  preceptor  dismissed  his  chapter. 
The  cordnhe  which  Templars  were  accused  of  wearing  in  honour 
of  their  idol  take  a  very  different  appearance  as  the  " roues  of 
chastity"  or  "belt  of  Nazareth"  worn  in  accordance  with  8t  Bar. 
nard'a  precept  With  regard  to  the  charge  of  idolatry  the  evidence 
ia  very  conflicting.  In  France  and  at  Florence  a  large  proportion 
of  the  members  confessed  to  indecent  kissing  (oscula  inhone$la)  at 
their  initiation  ;  but  hardly  a  single  English  Templar  admitted  the 
charge,  and  one  French  witness  suggested  an  almost  ludicrous  ex- 
planation of  the  rumour.  Here  also  a  simple  ceremony  of  rospect 
or  humiliation  seems  to  have  been  expanded  into  one  of  * 
least) ess  ;  but  the  evidence  is  too  strong  to  admit  < 
plained  away,  at  least  in  France. 

Not  a  few  witnesses  confessed  that  they  had  been  called  upon  to 
declare  Christ  a  false  prophet,  who  suffered  for  His  own  sins  and  not 
for  the  race,  and  to  belit>ve  only  in  a  superior  Ood  of  the  heavens 
(Ikum  eacli  superiortm).  One  Florence  witness  admits  that  the 
idol  was  worshipped  as  God  and  Saviour.  It  was  this  head,  ac- 
cording to  one  of  tho  witnesses,  that  could  make  the  order  rich  and 
cause  the  earth  to  bud  and  the  trees  to  blossom.  A  Carcassonne 
Templar  spoke  of  tho  idol  (Raynouard,  2*1)  as  a  friend  0/  Ood,  who 
converses  with  God  when  he  wishes.  On  such  evidence  M.  Loiselcur 

members  of  a  secret  religion,  which 
teachings  of  the  BogomilUns  and  the  Luri- 
reriins.  The  former,  "  the  friends  of  God, '  believed  in  a  Supreme 
Deity,  whose  eldest  son  Satanael  waa  the  creator  of  our  world  after 
his  revolt  against  his  father,  and  whose  younger  son  Jesus  waa 
made  man  to  counteract  the  evil  deeds  of  nis  brother.  They  did 
not  venerate  the  cross,  regarding  it  as  tho  instrument  of  Christ's 
passion.  The  Luciferians,  on  tho  other  hand,  worshipped  the  eldest 
son,  who  had  power  over  all  the  riches  of  this  worid.  M.  Loiseleur 
has  shown  some  remarkable  coincidences,  verbal  and  otherwise,  be- 
tween the  creed  of  these  two  sects  and  that  of  the  Templars,  who, 
according  to  him,  borrowed  from  the  former  their  belief  in  the 
8upreruo  Deity  and  from  tho  latter  their  devotion  to  the  God  of 
this  earth.  It  seems,  however,  doubtful  whether  he  is  justified  in 
combining  the  several  items  of  such  scattered  evidence  into  a  com- 
plete doctrinal  system.  His  argument  might  be  turned  against 
himself;  for,  if  these  heresies  were  so  widely  spread  in  mediaeval 
Europe,  are  they  not  for  that  reason  those  most  likely  to  be 
•scribed  to  an  unpopular  order  T 

On  tho  whole  it  may  perhaps  be  admitted  that  the  charges  of 
"spuitio  "and  "oaculatio  inhonesta"  were  current,  at  least  sporadi- 
cally, for  fifty  years  before  the  suppression  of  the  order.1  They 
may  have  become  more  general  in  the  time  of  Thomas  Berand,  the 
grand-muter  (who  died  1273),  according  to  the  evidence  of  the  pre- 
ceptor of  Aquitaine,  On  the  death  of  William  de  Beaujeu  (1291) 
there  were  two  rivals  for  the  office  of  grand-master,—  Hugh  do 
Peraud,  tho  visitor  of  France,  and  James  de  Molai.  Tho  latter  in 
1291,  at  a  general  chapter,  had  declared  his  intention  of  extirpating 
certain  practicea  in  the  order  or  which  he  did  not  approve »;  while, 
if  we  may  trnst  tho  French  witnesses,  the  moat  vigorous  initiator 
according  to  tho  new  method  waa  Hugh  de  Peraud.  This  exactly 
fila  in  with  the  account*  that  tho  errors  were  introduced  after 


holda  that  tho  Templars 
combined  the  heretical  t 


'  See  Mich,  U.  6-11.      i  Mich.,      «».  2«7.      *  Mich.,  ii.  182. 
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the  pvrty  of  Hngh  de  Poraud  between  1290  and  1807  mado  a 
deeper.' to  effort  to  enforce  the  new  ceremonies  and  the  new  doc- 
trines throughout  France  and  England,  The  custom  or  "spuitio;" 
«t  all  .events,  waa  very  ancient  and  Hugh  de  Peraud  deroted  his 
energies  to  the  propagation  of  the  "oaculatio  inhooeeta."  This 
would  explain  the  omission  of  all  allusion  to  the  latter  ceremony 
when  the  English  Templars  were  absolved;  for  they  would  not 
confess  to  a  practice  of  which  they  were  Innocent  This  theory 
likewise  goes  a  long  way  towards  interpreting  both  the  confession 
and  the  denial  of  James  de  Molai  and  the  general  acquittal  of  the 
Templars  in  nearly  all  the  councils  outside  France.      (T.  A.  A. ) 

TEMPLE.    The  temple  is  an  institution  common  to  Meaning, 
religions  of  natural  growth  which  -have  reached  a  certain 
stage,  and  in  most  languages  bears  a  name  expressing  that 
it  is  the  house  or  palace  erected  by  men  as  a  habitation 
for  their  god  «  (Greek,  vaos;  Hebrow,  kikal,  "palace,''  or 
Uth  ilthtm,  "house  of  God";  Latin,  mdu  *xrm).  In 
this  connexion  the  term  "house  of  God"  has  quite  a 
different  &CD&Q  from  that  which  we  connect  with  it  when 
we  apply  it  to  a-  Christian  place  of  worship.    A  temple  is 
not  a  meeting-place  for  worshippers;  for  many  ancient 
temples  were  open  only  to  priests,  and  as  a  general  rule 
the  altar,  which  was  the  true  place  of  worship,  stood  not' 
within  the  house  but  before  the  door.   The  temple  is  the 
dwelling-house  of  the  deity  to  which  it  is  consecrated, 
whose  presence  is  marked  by  a  statue  or  other  sacred 
symbol;  and  in  it  his  sacred  treasures,  the  gifts  and  tribute 
of  his  worshippers,  are  kept,  under  the  charge  of  his 
attendants  or  priests.    Again,  a  temple  implies  a  sanctu- 
ary; but  a  sanctuary  or  holy  spot  does  not  necessarily 
contain  a  temple.    A  piece  of  land  may  be  reserved  for 
the  deity  without  a  dwelling-house  being  erected  to 
him  upon  it,  and  a  sacred  tree,  stone,  Or  altar,  with 
the  holy  precinct  surrounding  it,  may  be.recognized  as  a 
place  where  the  worshipper  can  meet  his  god  and  present 
liis  offerings,  although  no  temple  is  attached.    Indeed  the 
conception  of  a  holy  place,  separated  from  profane  use, 
ia  older  than  the  beginnings  of  architecture ;  and  natural 
objects  of  worship,  such  as  trees  and  stones,  which  need 
no  artificial  protection  or  official  keeper,  are  older  than 
images  enshrined  under  roofs  and  protected  by, walls  and 
doors.    All  antique  religion  ia  essentially  altar-worship 
(see  Sacrifice),  and'  for  ritual  purposes  the  altar 
always  continued  to  be  the  true  centre  of  the  sanctuary. 
But  the  altar  is  only  a  modification  of  the  sacred  stond 
(com p.  Priest,  vol.  xix.  p.  726),  and  it  has  already 
been  observed  that,' even  in  later  times,  the  chief  altar,  of 
a  sanctuary  stood  outside  the  temple.    In  the  oldest  and 
most  primitive  'forms  of  religion  the  sacred  stone  is  at 
once  the  place  where  gifts  are  offered  and  the  material 
sign  of  the  presence  of  the  deity ;  thus  the  temple  with 
its  image  belongs  to  a  later  development,  in  which  tho 
significance  of  the  sacred  stone  is  divided  between  tho 
altar  outside  the  door  and  the  idol,  or  its  equivalent, 
within.  .  But  in  many  very  ancient  sanctuaries  tho  place 
of  a  temple  is  taken  by  a  natural  or  artificial  grotto  (e.p\, 
the  Phoenician  Astarte  grottoes,  the  grotto  of  Cynthus 
in  Delos),  or  else  the  temple  is  built  *over  a  subterranean 
opening  (as  at  Delphi) ;  and,  while  this  may  be  in  part 
explained  as  connected  with  the  cult  of  telluric  deities,  or 
the  worship  of  tho  dead,  it  seems  not  unreasonable  to 
think  that  in  their  origin  cave  temples  may  date  back  to 
the  time  when  caves  were  commonly  used  as  human  habit- 
ations, that  the  altar  in  front  of  the  templo  had  its  proto- 
type in  altars  at  the  mouths  of  sacred  caves,  which  were 
approached  with  holy  fear  and  qot  entered  by  ordinary 
worshippers,  and  that  thus  some  of  the  main  features  of 
the  ancient  temple  were  fixed  from  the  first  by  the  analogy 

*  Tempium  properly  denotes  a  spot  inaugurated  for  the  observation 
of  auspices  by  the  augurs.  Bnt  at  Rome  most  «ef'-»  tatrm  were  also 
tcmpla,  and  so  the  terms  came  to  be  used  ss  synonymous. 
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of  more  primitive  sanctuaries.  The  influence  of  the  care 
templ»  Menu  at  least  to  be  undeniable  in  that  widespread 
type  of  sanctuary  in  which,  besides  the  court  for  the 
worshippers  and  an  outer  chamber,  there  was  a  dark  and 
mysterious  inner  room,  an  adytum  or  Holy  of  Holies. 
This  type  is- found  in  Egypt  (see  Akchttkctttm,  toL  iL 
p.  388  and  plate  VIL),  among  the  Semites,  as  in  the 
temple  at  Jerusalem  and  in  that  of  Hierapolis  (De  Dea 
Syr.,  §  31),  and  also  among  the  Greeks  and  Romans.  In 
Greece  the  adytum  was  not  a  universal  feature,  though 
large  temples  usually  had  an  antechamber  as  well  as  the 
cells  or  proper  chamber  of  the  god.  But,  where  an  oracle- 
was  given,  or  mysteries  were  celebrated,  an  adytum  was 
always  found,  and  one  of  its  names  was  piyapov,  which 
seems  to  be  a  transcription  of  a  Semitic  word  for  a  cave 
(meghara).  Certain  adyta  in  Greece  were  actually  sub- 
terranean; and  the  association  of  oracles  with  caves  is 
well  known. 

The  architectural  f  oat  urea  and  plan  of  temples  in  various 
parts  of  the  world  havo  been  illustrated  at  length  in  the 
article  Axobitkotuili,  and  need  not  detain  us  here,  but 
some  farther  notice  of  the  successive  temples  at  Jerusalem 
is  called  for  by  the  unique  interest  of  the  subject,  while 
a  glance  at  the  topographical  problems  connected  with 
this  holy  site  is  necessary  to  supplement  the  article 
Jerusalem. 

1.  The  Temple  of  Solomon. — There  were  temples  among 
the  Hebrews  before  the  time  of  Solomon,  whether  private, 
like  that  of  Micah  (Judges  xviL  5),  or  public,  like  that  of 
Siiiloh,  where  the  ark  was  housed  for  a  time  (see  TiBiiii- 
naclk).  In  this,  as  in  other  matters,  the  Israelites  must 
have  learned  from  the  Canaan  itos,  who  had  large  temples 
in  the  time  of  the  Judges.  The  "hold"  (vault f)  of  the 
temple  of  El-Berith  at  Shechem  was  tire  place  of  refuge 
for  a  thousand  men  (Judges  ix.  46  •?.),  and  at  Gaza  there 
was  a  vast  templp  with  a  roof  supported  on  two  middle 
pillars  (Judges  xvi.  29).  Solomons  enterprise  was  not 
therefore  absolutely  novel,  and  in  point  of  size  his  temple 
can  hardly  have  surpassed  those  just  mentioned.  But  his 
subjects  were  much  behind  the  Canaanitee  and  Philistines 
in  the  constructive  arts,  and  as  Solomon  had  to  call  in  the 
aid  of  Tyrian  craftsmen  it  cannot  be  questioned  that  the 
design  was  derived  from  Tyrian  architecture.  The  general 
plan,  indeed,  of  the  house  or  "  palace  "  (hlkal)  of  Jehovah, 
with  an  adytom  (deblr,  E.V.  "  oracle  "),  an  outer  chamber, 
and  an  altar  before  the  door,  is,  as  we  have  seen,  common 
to  many  countries,  especially  in  temples  which  bad  an 
oracle,  as  was  the  case  with  Solomons  temple,  built  to 
contain  the  ark.  But  all  the  distinctive  features  are 
Phoenician,  or  at  least  characteristic  of  the  northern 
Semites,  of  whose  art  the  Phoenicians  were  then  the  lead- 
ing exponents.  For  the  general  arrangements  the  temple 
of  Hierapolis  (MabbOg),  described  by  Lucian,  offers  a 
complete  parallel.  Like  that  of  Solomon,  it  faced  the 
east,  and  had  two  cell®  and  a  pronaos.  The  interior  was 
enriched  with  gold  work.  Before  the  door  stood  a  brazen 
altar  within  a  walled  court.  The  walled  court  is  a  con- 
stant feature  in  the  Phoenician  and  Syrian  temples,  known 
to  us  from  their  remains  or  from  coins,1  and  the  golden 
decorations,  the  portico,  and  the  brazen  altar  appear  in  the 
ancient  temple  of  Byblus  and  in  other  Phoenician  shrines 
{C.I.S.,  Kos.  2,  143).  The  chief  motives  in  the  internal 
decoration  of  Solomon's  temple  were  the  palm  tree  and 
the  cherub  The  former  is  one  of  the  commonest 
Phoenician  symbols,  and  the  Phoenician  associations  of  the 
latter  are  clear  from  Ezek.  xxviii.  The  cherub,  in  fact,  is 
only  a  variety  of  the  sphinx,  and  the  way  in  which  the 
palm    and  winged    animal    figures  were   combined  in 

1  BmT.  L.  Doneldtoa,  ArtAiUetnra  JCmniimatiea  (London,  1859) ; 
Renin.  Minion  rft  PklnicU  :  P«rot  sad  Chlvlez,  Sin.  d*  (Art,  vol  ill 
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Phoenician  decoration  is  shown  in  a  fragment  of  alabaster 
preserved  in  the  Louvre  and  here  figured  (fig.  1)  after 
Perrot  (op.  eit.,  iii.  131).  Two  cherubs  with  outstretched 
wings  stood  in  the 
adytum  to  form  a 
baldachin  over  the 
ark.  Baldachins 
over  the  imago  or 
symbol  of  the  deity 
existed  in  other 
temples  of  the 
northern  Semites ! 
(Donaldson,  op.dt,, 
pp.  73,  76  $q.,  99), 
and  in  many  Phoe- 
nician works  of  art 
{t.gn  on  the  stele  of 
Byblus)  the  figure 
or  symbol  of  a  deity 
is  overshadowed  by 
the  winged  disk 
(an  Assyrian  sym- 
bol of  godhead)  ar- 
ranged as  a  fiort  of 

canopy  (Mecant,  QJyptique  Oriental,  ii.  231, 

The  adytum  of  the  temple  was  a  cube  ot  20  cubits  each 
way;  the  outer  chamber  was  of  the  same  breadth,  but  40 
cubits  long  and  30  high.'  The  portico  was  of  the  breadth 
of  the  main  building  and  10  cubits  deep.  That  the  two 
chambers  were  separated  by  a  solid  wall  and  not  by  a  mere 
wooden  partition  may  be  taken  as  certain' if,  with  Stade, 
we  understand  1  Kings  vi.  31  to  say  that  the  doorway  of 
the  adytum  was  pentagonal,  *.«.,  that  instead  of  a  hori- 
zontal lintel  a  ride  arch  of  two  blocks  was  introduced  to 
distribute  the  pressure  of  the  superincumbent  walL  In 
this  case  it  is  not  likely  that  the  exterior  walls  of  the 
adytum  were  carried  up  to  a  height  of  30  cubits,  so  as  to 
allow  of  a  continuous  roof.  The  reduction  of  the  dimensions 
to  English  feet  is  approximately  determined  by  the  Siloam 
inscription,  which  gives  a  round  number  of  1200  cubits 
for  a  measured  length  of  1760  feet  The  Hebrew  cubit, 
therefore,  was  the  short  cubit  of  antiquity,  and  for  practi- 
cal purposes  may  be  taken  as  equal  to  the  Greek  cubit  of 
18  inches,  used  by  Josephus  for  the  measurements  of 
Herod's  temple.  Thus  the  roof-beams  of  the  temple  had 
a  span  of  30  feet,  a  length  sufficient  to  make  it  probable 
that  the  wooden  pillars  spoken  of  in  1  Kings  x.  12  (comp. 
2  Kings  xviii  16)  were  employed  to  support  them.  The 
roof  of  the  temple  at  Go/a  rested  on  pillars,  as  we  have 
Been,  and  wooden  pillars  seem  to  have  been  used  within 
the  temple  at  Oolgus  (Cesnola,  Cyprus,  p.  139),  which 
was  smaller  than  that  of  Jerusalem.  A  peculiar  feature 
in  Solomon's  temple  was  that  all  its  sides  except  the  front 
led  by  three  stories  (each  5  cubits  high)  of 


small  chambers,  5  cubits  wide  on  the  ground  floor,  6  on 
the  first  floor,  and  7  on  the  second,  the  increasing  breadth 
being  evidently  got  by  reducing  the  thickness  of  the  walls 
by  1  cubit  at  each  floor.*  Thus,  allowing  for  the  walls, 
the  external  measurements  of  the  house  cannot  have  been 
much  less  than  45  cubits  by  90.  The  aspect  of  the  facade 
can  only  be  conjecturally  determined.  Several  Phoenician 
temples,  known  from  coins,  show  on  their  facade  a  high- 
pitched  gable  (Bybras,  Tiipolis),  and  that  of  Tripolis  has 
also  a  flat-roofed  wing  on  each  side  of  the  gable  and  portico, 
which  would  answer  to  the  ends  of  the  side  chambers  in 

)b*cnro  end  the 
ATlidu  Win., 


*  The  description  of  the  temple  in  1  Kings  U  often 
tart  Is  n«t  nlwsvs  to  and.  Cp.  SUde's  eeaay  in  Z.  /. 
1893.  p.  129 

*  In  even  null  cfcambm  the  winding  stair  (1 

hardly  have  been  more  than  a 

it  (Prof.  J.  H.  Mlddlstoal 
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oar  temple.  -  But  perhaps  the  closest  analogy  to  the 
frontispiece  of  Solomon's  temple- is  the  often-cited  one  of 
the  temple  at  Paphoa,  of  which  a 
represeptatiou  from  a  coin  is  an- 
nexed (ng.  2).   Here  the  portico  be- 
tween the  aide  wings  is  flanked  by 
two  slender  towers,  and  in  the  end 
of  the  nave  above  the  door  there 
are  square- topped  windows.  Solo- 
mon's temple  had  "  windows  of 
beams"  (or  "with  horizontal  lin- 
tels ").!•  framed  in,"  which,  aa  Pro- 
fesior  J.  H.  Middleton  observes,  is 
naturally  explained  on  the  analogy  "of  the  windows  be- 
tween the  beams  in  the  wooden  gables  of  Coptic  churches. 
This  is  the  obvious  position  of  openings  for  light  in 
buildings  the  type  of  which  was  'derived  .from  wooden 
constructions,  and  we  know  that  the  oldest  Phoenician 
temples  were,  at  least  in  great  part,  of  wood  (Utica;  Pliny, 
H.lf.,  xvL  79 ;  comp.  Joe.,  C.  Ap.,  i.  17,  18,  and  Solo- 
mon's house  of  the  forest  of  Lebanon).    That  Solomon's 
temple  had  towers  cannot  be  proved,  for  the  height  of  the 
porch  ia  not  given  in  Kings,  and  the- 120  cubits  of  2  Chron. 
rii.  4  is  obviously  an  excessive  figure,  due  to  a  mistake  of 
the  writer  or  of  a  copyist.    But  the  fact  that  in  Erekiel's 
ideal  temple,  the  door-posts  of  the  porch  are  5  cubits  broad 
makes  the  existence  of  slender  turrets  like  those  of  Paphoa 
on  each  side  of  the  portal  probable.    Another  feature  of 
Solomon's  temple  is  exactly  reproduced  at  Paphos.  On 
each  side  of  the  door  tho  coin  shows  a  fantastic  pillar 
standing  free.  Solomon  erected  two  such  pillars  of  bronze, 
18  cubits  high  (1  Kings  vu.  15  »?.),  with  capitals  of  "lily 
work,"  i.e.,  adorned  with  lotus  flowers,  like  the  Phoenician 
capital  from  Cyprus  figured  by  Perrot  (op.  eit.,  p.  116). 
Such  twin  pillars  or  twin  ctelm  in  stone  are  of  constant 
occurrence  in  Phoenician  sacred  art,  and  are  still  familiar 
to  us  as  the  Pillars  of  Hercules.    In  Solomon's  temple 
both  the  oracle  and  the  outer  cella  had  folding  doors.  In 
the  second  and  third  temples  the  inner  door  was  replaced 
by  a  vail  (pdroiJteth),  and  a  vail  also  hung  before  the  outer 
door  (Mai.  i.  10 ;  \  Mac  i.  2  2,  iv.  51 ;  B.J.,  v.  5,  §  4  so.). 
Ihe  Chronicler  (2  Chron.  iii.  14)  introduces  a  vail  in  the 
ftrsi  'temple.    This  feature  also  seems  to  be  common  to 
the  temple  with  other  Semitic  shrines  (comp.  CJJS.,  No. 
86,  DTlD,  Aasyr.  paraihu.  Syriao  pra&g,  "  shrines,"  and 
the  Kaaba  at  Mecca).1 

Ths  tomple  had  an  inner  court  of  its  own  (1  Kings  vi  86),  bat 
the  outer  or  gnat  court  (1  Kings  viL  12)  was  the  court  of  the  palace 
u  well  a*  of  tho  sanctuary.  Details  as  to  the  position  of  the  court* 
md  buildings  must  be  reserved  till  we  speak  of  the  site,  bat  it 
may  be  noticed  that  Jer.  xxxvi.  10  speaks  of  the  **  higher  court," 
to  which  the  "  new  gate  "  of  the  temple  belonged.  This  n<-w  gate 
ia  the  higher  court  can  hardly  be  different  from  tho  "  higher  gate  " 
built  by  Jothani  (2  Kiugs  xv.  W),  or  from  the  "higher  gate"  of 
Benjamin,  which,  in  Jer.  zx.  2,  is  not  the  ciiy  gatu  of  that  name, 
bat  s  gate  "in"  (not  "by"  as  E.V.)  "the  house  of  the  Lord." 
From  its  namo  thU  gato  must  hare  been  on  the  north  aide  or  at  the 
north-east  angle  of  tho  tumplo  area,  so  that  the  ground  rose  to  the 
north  or  north-east  The  upper  court  may  t»  merely  the  uppur 
part  of  the  great  court  near  the  "higher  gate"  leading  to  the 
palace  {2  Chron.  iiiil.  20),  or  may  he  the  same  as  the  "new  court  " 
of  2  Chron.  zx.  6.  Bat  one  cannot  be  sure  that  the  Chronicler  ia 
not  transferring  to  Jehoahaphat'a  time  a  new  court  of  the  second 
temple.  We  know,  however,  that  the  kings  of  Judah  made  from 
time  to  time  considerable  changes  lb  and  about  the  temple. 

2.  The  Temple  of  Zervbbabd.—Mtev  the  captivity  an 
altar  of  stone  took  the  place  of  tho  brazen  altar,  or  rather 
perhaps  of  the  altar  of  Max  (2  Kings  rvi  10  a?A  The 
altar  was  erected  immediately  after  the  return  (Ezra  iii. 

1  Cp.  also  the  vail  of  Assyrian  tissue  given  by  AnUoebns  to  the 
temple  at  Olympia  (Pausan.,  v.  12,  g  4),  which  Osnnean  (Quarterly 
.Slitemrnt,  April  boldly  identities  with  the  veil  of  the  Umple 

that  ajotSochna  Epiphanw  carried  off  from  JerussJjc  (1  Mac,  t  22  j 
Jos.,  Ant.,  xii.  6,  |  ♦> 


2);  but  the  rebuilding  of  the  temple  was  long  delayed,  and 
the  work  waa  not  completed  till  520  B.O.  (see  Haooai). 
It  was  much  inferior  to  the  first  temple  in  magnificence, 
though  not  perhaps  in  aize  (Haggai  il  3).  The  proposed 
breadth  of  60  cubits  and  height  of  60  cubits  spoken  of  in 
Ezra  vi.  3  would  indeed  imply  that  it  was  larger  than  the 
first  temple,  but  in  view  of  the  testimony  of  Haggai  (loc. 
eii.)  it  seems  unlikely  that  these  dimenfiiona  were  realized 
by  ZerubbabcL 

The  first  temple  resembled  other  temples  of  antiquity 
in  being  built  to  contain  a  visible  symbol  of  the  presence 
of  the  deity,  namely,  the  ark,  which  stood  in  the  inner 
chamber.  In  the  second  temple  the  adytum  was  empty, 
but  the  idea  that  the  Godhead  was  locally  present  in  it 
still  found  expression  in  the  continuance  of  the  altar  service, 
in  the  table  of  ahowbread  (a  sort  of  continual  lectuternivm) 
that  stood  in  the  outer  chamber,  and  above  all  in  tho 
annual  ritual  of  the  day  of  atonement,  when  the  high 
priest  entered  the  Holy  of  Holies  to  sprinkle  the  blood  of 
tho  expiatory  sacrifice  on  behalf  of  tho  people.  Not  only 
in  this  point  but  in  all  others  the  ritual  of  the  second 
temple  was  dominated  by  the  idea  of  priestly  mediation, 
and  the  stated  sacrifices  of  tho  priests  on  behalf  of  the 
people,  which  replaced  the  old  stated  oblations  of  tho 
kings,  became  the  main  feature  of  the  altar  service.  The 
first  temple  was  primarily  the  royal  chapel,  and  the  kings 
did  aa  they  pleased  in  it  ;  tho  second  temple  was  the 
sanctuary  of  the  priests,  whose  chief  now  became  the 
temporal  as  well  as  the  spiritual  head  of  the  people.  In 
the  time  of  Ezekiel  -not  only  laymen  but  uncircumcised 
foreigners  entered  the  sanctuary  and  acted  as  servants  in 
tho  sacred  offices  (Ezek.  xliv.  7);  in  the  second  temple 
tho  laity  were  anxiously  kept  at  a  distance  from  the  holy 
things,  and  even  part  of  tho  court  around  the  altar  was 
fenced  off  by  a  barrier,  which  only  the  priests  wore  allowed 
to  cross  (Joseph.,  Ant.,  xiii.  13,  §  5).  Being  no  longer 
hemmed  in  by  tho  royal  buildings,  aa  the  first  temple  had 
been  (Ezek.  xliii.  8),  its  precincts  could  be  expanded  to 
suit  the  necessities  of  the  enormous  host  of  ministers  of 


various  rahkH  demanded  by  the  growing  complexity  of 
the  ritual,  which,  in  matters  of  music  and  the  like,  was 
immensely  developed  as  time  went  on  (comp.  Psalsib). 
lierod's  temple,  with  the  dependent  buildings,  was  a  little 
city  enclosed  in'  ita  own  fortifications.  But  long  before 
hia  time  the  temple  was  a  sort  of  priestly  citadel,  the 
fortress  as  well  as  the  sanctuary  of  the  hierocracy ;  and 
the  sacred  offerings  which  flowed  to  Jerusalem  from  Jews 
in  all  parte  of  the  world  woro  lavishly  expended  on  enlarg- 
ing and  strengthening  it  (Jos.;  B.J.,  v.  5,  §  1).  The  name 
of  Simon  EL  («.  200.B.O.)  is  associated  in  Ecclua.  L  1  *q. 
with  important  works  of  fortification  on  the  circuit  of  the 
temple.  Twice  ruined  in  the  wars  with  the  Seleucida, 
these  bulwarks  were  twice  rebuilt,  by  Judaa  and  Jonathan 
Maocabmus  (1  Mac.  vi.  7  ;  Job.,  Ant,  xiii.  5,  §  11).  The 
works  were  further  strengthened  by  Simon  (1  Mac  xiii. 
52),  and  at  the  time  of  Pompey's  eiege  (63  B.C.)  constituted 
an  almost  impregnable  fastness,  strengthened  on  its  weakest 
or  northern  aide  by  great  towers  and  a  deep  ditch  {Ant.,  xiv. 
4,  §  2).  Twenty-six  years  later  the  temple  was  again  be- 
sieged by  'Herod,  who,  attacking,  like  Pompey,  from  the 
north,  had  'to  force  three  lines  of  defence, — the  city  wall 
and  the  outer 'and  inner  temple  (Ant.,  xiv.  16.  §  2). 

Of  the  temple  as  it  was  in  the  Greek  or  the  Hasmonean  period 
we  have  two  (kacriptions  by  Hellenistic  Jews,  Pseudo-Ar^U  i:s 
(comp.  SErrUAonrr)  and  Paeodo-Hocatatus  (Jos..  C.  Ap.,  L  22).  In 
such  a  matter  we  may  suspect  even  notorious  literary  forgers  of  care- 
lrasnom  and  exaggeration  rather  than  of  absolute  untruth.  Pseudo- 
Aristrcus  describee  the  temple  aa  surrounded  by  a  triple  circuit  of 
walls  more  than  70  cubits  high,  and  as  further  protected  by  the 
adjoining  Acre,  which  overlooked  the  place  of  sacrifice.  Conj[«ring 
tli»  account  of  Herod's  sieg«,  vrc  may  perhaps  take  the  third  circuit 
to  be  the  wall  of  the  town,  which  is  represented  as  lying  below  ths 
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tempts  on  the.  same  hill.  The  upper  city  on  the  western  hill  1* 
ignored,  which  aoema  to.  show  that  the  account  was  written  before 
the  Haamonoon  period  (comp.  Jerusalem,  vol.  xliL  p.  MIX  **  has 
been- argued  on  other  ground*  in  Skptbaoikt.  Tho  Acra,  which  is 
often  mentioned  in  the  history  of  the  Maccabeo  wars,  seems  to  have 
been  on  the  same  site  aa  the  BarJs  or  castle  of  the  Hasmonean 
priest-princes,  where  they  pat  on  their  priestly  robes  before  doing 
sacrifice  (Ant.,  xv.  1 1,  §  i).  That  the  Beris  was  close  to  the  temple 
appears  both  from  this  circumstance  and  from  tho  fact  that  Anti- 
gonus  was  charged  with  setting  fire  to  the  porticoes  of  the  temple 
during  the  slego  by  Herod  {Ant.,  sir.  10, 1 2), — an  accusation  which 
would  hare  had  no  plausibility  unless  tho  destruction  of  the 
porticoes  had  been  useful  to  isolate  the  castlo.  Psoudc-HccitEeua 
gives  the  temple  precincts  a  length  of  600  foot  and  a  breadth  of 
100  cubits.  The  explanation  of  these  numbers  will  appear  la  the 
-scqueL 

Herod's  3.  The  Temple  of  Herod. — In  the  eighteenth  year  of  hia 
temple  ,-eign  (20-19  b.o.)  Herod  the  Great  began  to  rebuild  the 
temple  and  its  precincts  from  the  foundation,  doubling 
the  old  area  (Ant.,  xy.  11 ;  Bell.  Jud.,  I  21).  The  works 
included  the  reconstruction,  on  the  old  site,  of  the  Boris, 
which  now  received  the  name  of  Antonia,  and  is  generally 
reckoned  by  Josephus  as  forming  part  of  the  temple 
precincts.  Apart  from  the  Antonia,  the  temple  area  formed 
a  quadrangular  plateau  supported  by  retaining  walla  of 
great  height  and  strength,  and  surrounded  by  porticoes. 
Three  of  the  porticoes  were  double  walks,  SO  cubits  broad, 
with  monolith  pillars  25  cubits  high,  and  cedar  roofs; 
the  fourth  or  southern  portico  (the  Stoa  Basilica)  had  four 
rows  of  Corinthian  pillars  and  three  walks,  respectively 
SO,  45,  and  30  cubits  in  breadth.  The  middle  walk  was 
twice  the  height  of  the  aisles,  and  the  latter  were  60 
feet  high.  As  regards  the  size  of  this  enclosure,  we  are 
told  by  Josephus  that  the  Stoa  Basilica  was  a  stadium  or 
600  feet  long  (Ant.,  xv.  11,  §  5);  and  in  Ant.,  xx.  9,  §  7, 
the  aamo  length  is  assigned  to  the  eastern  colonnade,  which 
was  known  as  Solomon's  Porch  (comp.  John  x.  23;  Acts  iii. 
11  and  v.  12),  because  it,  and  it  alone,  rested  on  an  ancient 
substructure  held  to  be  the  work  of  Solomon.  The  whole 
circuit  of  the  porticoes  was  therefore  4  stadia,1  or  with 
the  Antonia  6  stadia  (B.J.,  t.  5,  §  2).  The  Antonia  lay 
on  tho  north  side  (Ant.,  xv.  11,  §  4)  and  communicated  by 
stairs  with  the  north  and  west  porticoes  at  the  north-west 
angle  of  the  enclosure.  Fergusson  and  others  suppose  that 
it  touched  the  temple  only  at  this  angle,  thence  Btretching 
north  and  west  But  in  this  case  the  Antonia,  which,  as 
we  shall  boo  below,  lay  just' north  of  Wilson's  arch,  would 
/lave  been  built  over  the  hollow  of  tho  Tyropeeon  valley,  a 
»;ipposttion  absurd  in  itself  and  inconsistent  with  B.J^  v. 
6,  §  8,  which  says  that  it  stood  on  a  cliff.  Again,  the 
tower  70  cubits  high  that  stood  at  tho  south-east  angle  of 
the  Antonia  overlooked  the  whole  temple,  just  as  wo  know 
from  Pseudo-AristaeuB  that  the  old  Acra  overlooked  the 
altar.  But,  if  the  south-east  angle  of  tho  Antonia  had 
been,  as  Fergusson  supposes,  at  tho  north-west  angle  of 
the  temple  porticoes,  the  view  from  the  tower  would  have 
been  intercepted  by  the  lofty  porch  in  front  of  the  Holy 
Place.  Tho  Antonia,  therefore,  had  its  south  face  along 
part  of  the  north  faco  of  tho  temple  enclosure,  and  to  gain 
a  circuit  of  6  stadia  for  temple  and  Antonia  together  we 
must  assign  to  the  latter  the  length  of  a  stadium  from  north 
to  south.  This  is  not  too  much,  for  Josephus  describes  it 
as  a  little  town  in  itself  (B.J.,  v.  5,  §  8). 

The  Antonia,  the  porticoes,  arid  the  space  immediately 
within  them  Aho  outer  court,  or,  as  modern  writers  call  it, 
the  court  of  the  Gentile*)  were  not  holy  ground    But  in 

1  This  measurement  {Ant.,  r».  11,  g  3)  has  often  been  taken  to  refer 
to  Solomon  "a  temple,  But  this  vUw  is  not  demanded  by  the  words  of 
Josephus,  and  is  inconsistent  with  the  other  measurements  be  gives 
and  with  v.  5,  §  1.  which  states  that  the  plateau  was  levelled  up 
by  SoloDKa  only  on  the  east  This  from  the  lie  of  the  contour  line* 
m  iKca  fi  plateau  600  feet  square  Impossible.  The  Mishnnh  tnakas  the 
"mountain  of  tho  house"  a  s^uara  of  &00  cubits,  apparently  borrowing 
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the  middle  of  the  enclosure  there  was  a  platform  raised 
15  cubits  above  the  court  of  the  Gentilea  and  fenced  off 
by  a  barrier,  with  inscriptions,  one  of  which  still  exists 
(Palettine  E.  F.  Quarterly  Statement,  1871,  p.  132),  forbid- 
ding aliens  to  pass  on  pain  of  death.    The  platform  was 
approached  by  steps  on  all  aides  but  the  west  (B.J.,  v. 
1,  §  5,  and  5,  §  2),  and  was  surrounded  by  a  wall,  rising  25 
cubits  above  the  iuner  level,  and  pierced  by  four  gates  on 
the  north  side  and  as  many  on  the  south.    On  tho  west 
there  was  no  gate,  but  on  the  east — that  is,  in  front  of  the 
fane— there  were  two,  one  within  the  other',;  for  tho  eastern 
end  of  the  platform  was  walled  off  to  form  a  separate  court 
for  the  women,  at  a  somewhat  lower  level    One  of  the 
northern  and  one  of  the  southern  gates  belonged  to  the 
court  of. the  women,  but  it  was  also  entered  directly  from 
tho  east  by  a  very  splendid  gate  of  Corinthian  brass,  much 
more  costly  than  the  others,  though  they  were  overlaid 
with  silver  and  gold.    An  enormous  gate,  40  cubits  wide 
and  50  high  (gate  Nicanor),  connected  the  women's  court 
with  the  higher  part  of  the  platform,  or  court  of  the  men 
of  Israel.    The  beautiful  gate  of  Acts  iii.  2  is  variously 
identified  with  the  first  or  second  of  these  eastern  portals. 
The  walls  of  the  platform  were  lined  within  with  chambers, 
in  front  of  which  ran  a  splendid  colonnade ;  and  the  gate- 
ways were  connected  with  the  colonnade  by  small  lofty 
halls  (exedrm),  which  from  without  had  a  tower-like  aspect. 
It  is  doubtful  whether  all  the  gates  had  exedrm ;  but,  on 
the  other  hand,  there  was  such  a  hall  also  at  the  west  end 
where  no  gate  opened.    In  the  court  of  the  men — i.e.,  in 
the  upper  and  western  part  of  the  platforftfjust  described — 
stood  the  fane  or  templo  proper  raised  twelve  steps  above 
the  court    For  the  ground  plan  of  the  Holy  Place  and 
the  Holy  of  Holies  the  ancient  dimensions  of  Solomon's 
temple  were  preserved,  and  the  external  size  demanded  by 
the  scale  of  the  surroundings  was  gained  by  increasing 
their  height,  placing  a  lofty  second  story  above  them, 
making  their  walls  and  those  of  the  surrounding  chambers 
(corresponding  to.  the  chambers  in  the  first  temple)  enor- 
mously thick,  and  placing  at  the  front  or  east  end  a  porch 
100  -cubits  wide  and  100  cubits  high.    The  open  doorway 
of  this  porch  was  overlaid  with  gold,  as  was  also  the  door 
of  the  fane  and  the  wall  round  it    To  the  ornament  of 
the  entrance  belonged  also  a  golden  vine  with  clusters  of 
grapes  as  big  as  a  man.    In  front  of  the  fane  beneath  the 
steps  was  the  great  altar  of  stone,  50  (or,  according  to 
the  Middoth,  32)  cubits  square  and  15  high;  it  was  as- 
cended by  a  flight  of  steps  from  the  south.    Tho  port  of 
the  court  round  the  fane  and  the  altar  was  fenced  .off  for 
the  use  of  the  priests,* and  other  Israelites  wcte  admitted 
only  when  the  sacrificial  ritual' required  the  presence  of 
the  sacrifices. 

Besides  the  descriptions  in  Josephus,  wo  have  for  Herod's  temple 
a  mmsj  of  details  ancf  measurements  in  the  MUhnic  trr-atise  Uiddith. 
Josephus  was  himself  a  priest,  while  the  Uishnah  was  not  written 
till  a  century  after  tho  destruction  of  the  temple,  though  it  use* 
traditions  that  go  back  to  Levites  who  had  served  in  the  temple. 
The  two  sources  differ  in  many  measurements,  and  tho  Vidaatk 
appears  to  bo  possessed  of  detailed  traditions  only  for  the  inner 
temple.  Tho  state  of  tho  ovidenco  Is  not  such  aa  to  allow  a  plan 
of  the  temple  to  be  formed  with  architectural  precision.  Tho  above 
account  resta  almost  entirely  on  Jowphua,  ttLo,  apart  from  certain 
exaggerations  in  detail,  gives  a  satisfactory  general  account,  such  as 
could  be  written  from  memory  without  notes  and  drawings. 

Herod's  gigantic  and  costly  structures  were  still  in 
'  building,  forty-six  years  after  their  commencement  when 
our  Lord  began  His  ministry  (John  ii!  20),  and  tho  works 
were  not  completed  till  the  procuratorship  of  Albinus  (62- 
64  a.d.).  In  66  tho  great  revolt  against  Rome  broke 
out,  and  in  August  70  Jerusalem  was  taken  by  Titus  and 
the  temple  perished  in  a  groat  conflagration.8 

9  Ou  10  Ab ;  but  Jewish  trsdiUon  celebrates  9  Ab  as  the  day  of  the 
destruction  of  the  temple. 
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Ibpo-  4.  Topography. — It  is  not  disputed  that  the  site  of  the 
*»*Pn7>  temple  lay  within  the  great  Haram  platform  (see  Jkbu- 
baxkm),  now  a  Moslem  holy  place,  and  it  is  generally  agreed 
also  that  tho  south-west  corner  of  that  platform  is  the 
south-west  corner  of  Herod's  outer  plateau,  parts  of  the 
southern  and  western  retaining  walls  being  confidently 
ascribed  by  experts  to  his  age.  But  if  Herod's  temple 
(excluding  the  Antonia)  was  only  600  feet  square  it  can 
hare  occupied  but  a  small  part  of  tho  Haram  area,  which 
measures  about  1500  feet  from  north  to  south  and  922 
feet  along  the  south  wall  Moreover,  the  highest  part  of 
the  hill,  where  the  Dome  of  the  Rock  now  stands,  must  have 
been  outside  and  north  of  the  temple  enclosure.  But  this 
affords  no  good  reason  to  doubt  the  accuracy  of  Josephus's 
measurements  in  a  matter  in  which  his  memory  could 
hardly  fail  him,  and  where  his  tendency  would  be  rather 
to  exaggerate  than  to  diminish.  There  is  no  evidence 
that  the  eastern  wall  of  the  Haram  is  as  old  as  Herod, 
much  less  as  old  as  Solomon ;  for  the  supposed  Phoenician 
letters  found  on  stones  belonging  to  it  are  not  letters  at 
all,  and  may  be  of  any  date.1  Moreover,  there  are  various 
evidences  of  later  building  about  the  east  wall  of  the 
Haram ;  the  so-called  Golden  Gate  is  certainly  a  later  con- 
struction, and  Justinian's  church  rested  on  new  substruc- 
tures to  the  south  and  east  (Procopius,  De  j£d.,  v.  6),  which 
implies  an  extension  eastward  of  the  old  platform.  And 
this  is  confirmed  by  the  fact  that  in  the  neighbourhood  of 
tho  south-east  angle  tho  platform  does  not  rest  on  solid 
substructures  such  as  Josophua  speaks  of,  but  on  the  vaults 
known  as  Solomon's  stables.  Again,  though  the  temple  of 
Solomon  lay  above  the  town,  there  is  no  evidence  that  it 
was  on  the  very  top  of  the  hill ;  on  the  contrary,  buildings 
of  the  dimensions  given  in  1  Kings  might  have  been  placed 
on  the  hill-top  without  the  need  for  such  great  substructures 
as  aro  spoken  of  in  1  Kings  vii.  10 ;  and  we  have  seen  in 
speaking  of  the  courts  of  the  first  temple  that  the  ground 
appears  to  have  risen  to  the  north,  the  upper  court  being 
on  that  side.1 

If  we  accept  the  measurement*  of  Joseph  a  a  to  ha  to  to  female  with 
'medieval  tradition,  both  Modem  and  Christian,  which  associates 
the  Sakhra  or  rock  under  the  dome  on  the  top  of  tho  hill  with  the 
■acred  site  of  the  Jews.  8o  mnch  weight  has  been  laid  on  this 
circumstance  by  writers  of  eminence  that  it  is  necessary  here  to  go 
into  some  particular*  and  show  that  earlier  tradition  goes  quite  the 
other  way.  It  is  a  Talmudlc  legend  that  in  the  Holy  of  Holies 
the  place  of  the  lost  ark  was  taken  by  a  stone  called  the  "  founda- 
tion stone."  Further  this  stone  Was  idontiBed  with  Jacob's  stone  at 
Bethel  (comp.  Bashi  on  Gen.  xxviii.  and  Breithaupt's  notes).  Both 
Mohammedans  and  Christiana  transferred  these  legends  to  the 
Sakhra,  which  the  former  accordingly  venerated  as  "a  gate  of 
heaven  "  (Ibn  'AM  Babbih,  '/J*f,  Hi.  300).  Mohammedan  sources 
enable  O*  to  trace  bsvck  this  identification  to  the  Moslem  Jew  Wahb 
ibn  Monabbih,  who  enriched  Islam  with  so  many  Jewish  fables  and 
died  a  century  after  Jerusalem  was  taken  by  the  Arabs  fTabari,  i. 
571  e». ;  Ibn  al-Fakfh,  p.  97  sg. ).  Eutychlua,  on  tho  other  hand, 
who  is  the  first  Christian  writer  to  apply  the  Jewish  legend  to  the 
Moslem  Sakhra,  avers  that  the  tradition  was  communicated  to  'Omar 
by  the  Christian  patriarch  Sophronius  on  the  taking  t>f  Jerusalem, 
•ad  guided  the  caliph  in  {he  choice  of  a  site  for  his  mosque. 
Eatychius  wrote  nearly  three  hundred  years  after  this  eiont ;  and, 
though  it  is  known  from  earlier  authorities  (Arculphns,  Throphanes) 
that  the  first  Moslem  mosque  was  built  on  what  was  pointed  out  as 
the  site  of  the  temple,  it  is  equally  certain,  and  was  known  to 
lintj  chins  himself,  that  that  mosque  lay  to  the  south  of  the  Sskhrs 
(Eutyohiua,  ii.  289\  which  was  not  embraced  in  the  precincts  of  the 
Moslem  sanctuary  till  the  reign  of  'Abd  al-Malik.  who  built  the  dome, 
as  an  inscription  with  the  date  691  still  testifies  (Tout,  p.  865). 
This  is  confirmed  by  the  excellent  Arabian  historian  Ibn  Wadih  (li 
811).  'Abd  al-Mslik's  motive  was  political,  as  both  historians 
attest ;  Mecca  being  in  the  hands  of  a  rival,  he  resolved  to  set  up 

1  They  are  represented  in  tho  Xtcovtry  of  Jtrutalrm  (p.  143)  and 
la  the  AOtu  of  plate*  of  Jerusalem  published  by  the  Palestine  Explora- 
tion Fund. 

'  That  the  temple  was  befit  on  the  threshing -floor  of  Oman  is 
naturally  assumed  by  the  Chronicler,  who  likes  to  minimise  the  number 
of  old  Hebrew  sanctuaries ;  but  the  old  history  knows  nothing  of  a  eon- 
secretion  of  the  site  before  the  ark  was  placed  there. 
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another  place  of  pilgrimage  to  supplant  the  Esaba,  and  recommended 
it  to  the  faithful  as  the  point  from  which  the  Prophet  made  his 
miraculous  ascent  from  Jerusalem  to  heaven  (Ibn  Wadih,  ui  tupra). 
There  is  nothing  of  the  Jewish  legend  here  ;  that,  as  we  have  seen, 
was  supplied  by  Wahb  in  the  next  generation,  and  on  his  founds* 
tion  there  grew  up  a  mass  of  other  fables  for  which  it  is  enough  to 
refer  to  Ibn  al-Fakih,  p.  98  a».  From  oil  this  it  may  be  taken  as 
certain  that  at  the  time  of  Omar  it  was  towards  the  south-west 
angle  of  the  Haram,  on  the  site  of  the  original  mosque,  that  tradi- 
tion supposed  tho  temple  to  have  stood  ;  indeed  Eutychlua  is  guilty 
of  self-contradiction  when  ho  first  says  that  Sophronius  indicated 
the  Sakhra  to  'Omar  as  the  site  on  which  to  build  his  mosqus,  and 
then  adds  that  it  was  not  part  of  the  Moslem  sanctuary  till  a 
generation  later.  Finally,  the  extension  of  the  Haram  to  the  north 
so  as  to  bring  the  Dome  of  the  Rock  <nto  the  centre  of  the  sacred 
area  was  the  work  of  'Abd  al-Malik's  son  Wab'd  (Eutychiu*.  ii.  878). 

Thus  far  we  bavo  met  with  nothing  but  confirmation 
of  Josephus's  measurements  and  the  site  they  imply;  but 
there  are  other  topographical  indications  which  supply 
confirmation  more  decisive.  And  first  let  us  compare 
what  is  related  of  the  outer  gates  of  Herod's  temple  with 
existing  remains.  On  the  north  was  the  gate  Tadi  of  the 
Mishnah,  which  Josophua  mentions  only  incidentally.  This, 
like  tho  gate  Shushan  on  the  east,  which  he  does  not 
mention  at  all,  must  have  been  of  minor  importance ;  the 
chief  accesses  were  necessarily  from  tho  lower  city  to  the 
south  and  the  upper  city  to  tho  west  beyond  the  Tyropa-on 
valley.  The  south  wall,  says  Josephus,  had  gates  in  the 
middle  (Ant,  xv.  11,  5).  The  Mishnah  names  them  the 
two  gates  of  Huldah,  which  may  mean  "tunnel  (weasel- 
hole)  gates."  There  is  a  double  gate  in  the  substructure 
of  the  south  wall,  350  feet  from  the  south-west  angle,  and 
from  it  a  double  tunnel  leads,  up  to  the  platform.  ■  This 
double  gate  exactly  fits  Josephus's  description.  There  is 
also  a  triple  gate,  '600  feet  from  the  south-west  angle, 
which  those  who  suppose  the  wall  to  have  been  more  than 
600  feet  long  regard  as  the  second  Huldah  gate.  But 
this  view  does  not  give  us  two  gates  in  the  middle  of  tho 
wall,  especially  as  the  old  wall  catmot  havo  enclosed 
Solomon's  stables.  In  the  west  side  the  Mishnah  places 
one  gate  (Kiponus),  while  Josephus  recognizes  four.  But 
these  accounts  are  at  once  reconciled  if  wo  accopt  Josephus's 
measurements.  For  of  his  four  gates  the  most  southerly 
is  necessarily  the  one  which  opened  on  a  flight  of  steps 
descending  and  then  roascending  across  the  Tyropceon  to 
the  upper  city  opposite.  Now  at  the  south-west  corner 
of  the  platform  there  are  still  remains  of  a  great  arch 
(Kobinsona  arch),  which  must  havo  belonged  to  a  bridge 
connecting  the  upper  city  with  the  south  portico  of  the 
temple.  Thus  one  of  the  four  gates  is  fixed.  The  second 
gate  led  to  Herod's  palace  (at  the  extreme  north  of  the 
upper  city)  by  means  of  an  embankment  crossing  the 
Tyropceon  (Ant.,  xv.  1 1,  §  5).  Comparing  B.  J.,  ii.  1 6,  §  3, 
vi.  6,  §  2,  and  v.  4,  §  2,  wo  Bee  that  the  embankment  also 
carried  the  city  wall  (tho  so-called  first  wall).  Of 'this 
approach  thore  are  remains  at  Wilson's  arch,  600  feet 
north  of  Robinson's  arch1;  thus,  if  Josephus's  measure- 
ments are  correct,  the  two  western  accesses  were  at  the 
extreme  ends  of  the  western  portico.  Josephus's  other 
two  gates  led  to  the  suburbs  outside  the  first  wall,  and 
therefore  lay  north  of  Wilson's  arch,  and  were  not  gates 
of  the  temple  enclosure  proper  but  of  the  Antonia,  which 
Josephus  habitually  reckons  as  part  of  tho  outor  temple.* 
Of  t  hem  the  Mishnah  would  naturally  take  no  account, 
and  as  naturally  it  would  neglect  the  gate  that  led  to  the 
palace  as  being  not  a  public  entrance.     But  further, 

*  The  adjoining  remains  of  ancient  tuildings  unquestionably  mark 
the  site  of  the  council  ball  where  the  Sanhedrim  met,  and  which  was 
doss  to  the  Bret  wall  and  the  temple  but  outside  the  latter  (B.  /., 
v.  4,  |  2 ;  vi  6,  §  3). 

*  One  of  the  suburban  gates  may  be  Warren'*  gate,  in  the  sub- 
stiuctures  of  the  Antonia  wall,  about  170  fast  north  of  Wilson's  arch. 
The  other  is  sometime*  identified  with  Barclay's  gate  between  Wilson's 
srch  and  Robinson's  arch.    But  this  would  not  lead  into  the  suburb. 
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according  to  Joaophoa'a  account  of  the  whole  circumference 
of  the  temple  with  Antonia,  the  latter  extended  a  stadium 
north  of  the  north-west  angle  of  the  temple  portico,  ».«., 
600  feet  north  of  Wilson's  arch ;  and,  if  we  measure  off 
this  distance  on  a  plan  of  the  rock  contours  and  then  draw 
a  line  at  right  angles  to  represent  the  north  face  of  the 
Antonia,  we  find  that  this  line  runs  across  the  narrowest 
part  of  the  saddle  from  which  the  temple  bill  is  assailable. 
The  breadth  of  the  Antonia  from  east  to  west  cannot  have 
been  more  than  about  300  feet  if ,  as  is  to  be  presumed, 
the  gate  Tadi  was  opposite  the  twin  gates  of  Huldah ;  but 
with  this  breadth  it  would  entirely  cover  the  dangerous 


Every  attempt  to  reconstruct  the  area  and  situation  of 
the  temple  as  it  was  before  Herod  must  be  more  or  less 
conjectural,  and  an  analysis  of  the  possibilities  would  take 
up  so  much  space  that  it  seems  better  simply  to  offer  a 
plan  which  appears  to  satisfy  the  main  conditions  of  the 


A.  Temple.  B,  B,  B.  Inner  court  C,  C,  C.  Oml  court.  I),  £.  Porch*! 
ef  Asking's  bona  P.  Palace  of  Solomon.  G.  Grvst  to  wer  of  prison 
court.  H.  House  of  the  forest  of  Lebanon.  J.  Witer  gite.  K. 
North  court  L,  L,  L.  New  space  taken  In  by  Herod.  MNPQ. 
Herod's  enclosure.  NP.  Solomon's  portico.  PQ.  Stoa  Basilica  or 
royal  portico.  P.  Triple  gate.  Q.  Robinson's  arch.  R.  Double 
gate  (Huldah  gates).    If.  Wilson's  arch. 

According  to  this  plan  the  area  of  the  temple  enclosure 
was  doubled  by  Herod,  his  additions  being  in  the  parts 
where  the  work  of  levelling  up  was  heaviest,  and  where 
neither  the  convenience  of  worshippers  nor  reasons  of 
defence  called  on  earlier  builders  to  extend  tho  plateau. 
It  ia  certain  that  tho  substructures  of  the  south-west  angle, 
raised  to  a  dizzy  height  above  the  Tyro  paeon,  are  Herod's 
(A id.,  xv.  1 !,  §  5),  and  Josephus  also  Bpeaka  of  an  extension 
to  the  north  (A/,  v.  5,  §  1).  But,  on  the  other  hand,  the 
Baris  already  adjoined  the  temple,  a  condition  which  is 
satisfied  by  giving  the  older  nortb  court  K  (correspond- 
ing to  the  new  court  of  Chronicles,  and  perhaps  also  to  the 
upper  court  of  the  6  rst  temple)  a  length  from  east  to  west 
of  300  feet  and  a  breadth  from  north  to  south  of  150. 
The  old  east  face  of  the  plateau  is,  as  Josephus  says,  600 
feet  long,  but  this  length  was  gained  after  the  time  of 
Nehemiab  by  taking  in  the  site  of  the  armoury  or  house 


of  the  forest  of  Lebanon  (H)  and  the  street  in  front  of  tho 
water  gate  (J).  For  the  proof  (hat  the  water  gate  stood 
at  a  re-entrant  angle  between  the  retaining  walls  of  the 
armoury  and  the  palace  and  faced  east  as  shown  in  the 
plan  reference  must  be  made  to  an  article  in  the  Journal 
of  Philology  (voL  xvi).  The  rocky  boas  between  these 
two  walls  was  in  Nehemiah's  time  surrounded  by  an  out- 
work, which  to  the  north  joined  the  wall  of  Ophel, — that 
is,  of  the  swelling  mass  of  hill  which  lies  out  to  the  north- 
east of  the  palace.  From  the  lower  city  (south  of  the 
Haram  area)  a  stair  near  the  wall  led  up  to  the  plateau  H 
(Nek  iiL  19 ;  xii.  37).  The  armoury  was  150  feet  long 
and  75  broad ;  the  plan  allows  the  same  dimensions  for 
the  open  apaco  within  the  water  gate.  The  great  court 
C,  C,  C  is  arranged  in  accordance  with  1  Kings  vii.  1 2,  in 
such  a  way  that  it  is  at  once  the  court  of  the  palace  and 
|  that  of  the  temple,  enclosing  the  inner  court  B.  The 
dimensions  of  the  inner  court  are  not  given  in  1  Kings,  but 
as  tho  temple  was  twice  the  size  of  the  tabernacle  the  court 
was  probably  also  double  the  court  of  the  tabernacle.  This 
gives  a  length  of  300  feet  and  a  breadth  of  150,  as  in  the 
plan.  The  part  of  the  court  in  front  of  the  temple  is  150 
feet  square,  which  agrees  with  the  dimensions  given  in 
Ezek.  xL  23,  27.  The  great  court  is  a  square  of  300  feet 
This  gives  room  on  the  east  face  for  two  porches  D  and  E 
leading  to  the  palace  and  each  75  feet  long.  Both  porches 
are  described  in  1  Kings  vii.  6,  8,  and  the  dimensions  of 
one  are  given.  It  is  also  expressly  stated  that  the  porch 
was  before  (i.e.,  on  the  east  side  of)  the  pillars  that  deco- 
rated its  front,  and  that  it  led  into  the  inner  court  of  the 
palace,  so  that  the  arrangement  in  the  plan  is  fully  justified. 
In  the  time  of  Jeremiah  fxxxviii.  14)  there  were  three 
entries  from  the  palace  to  the  temple ;  the  third  was  prob- 
ably into  the  north  court,  the  palace  having  been  extended 
northwards.  It  is  evident  that  before  the  time  of  Herod 
the  palace  had  disappeared.  It  was  on  a  lower  level  than 
the  temple,  and  when  it  was  cleared  away  the  great  sub- 
structures on  the  line  PE  stood  out  as  the  boundary  of 
Solomon's  building.  North  of  E  the  substructures  were 
less  considerable,  the  rock  at  the  north  end  of  this  porch 
being  but  20  feet  under  the  present  level  of  the  plateau. 
In  Herod's  time,  as  can  be  seen  at  Robinson's  arch,  the 
level  of  the  plateau  was  tho  same  as  at  present  (2420  feet), 
bat  in  older  times  there  was  a  fall  between  the  upper  and 
lower  court,  and  K  was  probably  10  feet  above  C,  C,  C. 
In  that  case  D  was  on  the  natural  level  of  the  ground, 
while  (unless  the  great  court  was  on  .two  levels)  E  stood 
on  a  retaining  wall  10  feet  high  at  the  north  end  of  the 
porch  and  nearly  twice  as  lofty  at  the  south  end.  The 
plan  shows  the  temple  thrown  out  on  very  lofty  substruc- 
tures, so  as  to  be  practically  inaccessible  on  all  sides  and 
overhang  the  Tyropceon  in  the  most  striking  way.1  The 
whole  group  of  buildings  formed  a  complete  defence  to  the 
city  of  David  on  its  northern  or  vulnerable  side.  It  will 
be  observed  that  in  Herod's  temple  the  Huldah  gates  at 
R  led  directly  to  the  altar,  the  position  of  which  seems 
never  to  have  been  changed,  and  also  that  the  plan  explains 
the  statement  of  Hecat&ua  that  the  temple  was  150  feet 
broad.  His  length  of  500  feet  from  east  to  west  is  50  feet 
too  much  unless  he  includes  some  remains  of  the  old  palace. 
The  Baris  is  shown  as  standing  on  the  south-west  corner 
of  the  existing  platform  of  the  Dome  of  the  Rock. 

A  word  may  be  said  in  conclusion  on  the  ancient  line  of 
wall  to  the  west  of  the  temple,  which,  as  has  been  shown 
from  Neh.  iiL  in  the  article  Jkkubalkil,  ran  along  the 
eastern  side  of  the  Tyropceon.  A  bridge  connected  the 
temple  with  the  upper  city  in  the  time  of  the  later  Has- 
moneans,  and,  as  the  palace  (on  the  site  of  Herod's  palace) 

1  It  ought,  howerer,  to  be  observed  that  the 
sear  U,  B,  8  are  almost  purely  conjectural. 
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tad  the  Barb  were  the  points  which  it  was  most  important 
to  connect,  it  no  doubt  corresponded  to  the  northern  bridge 
already  spoken  of,  at  Wilson's  arch  M.  But  at  that  date 
it  mast  have  led,  not  directly  to  tho  temple,  but  to  a  lower 
point  on  the  slope  south  of  the  Baris.  In  Kehemiah's  time 
there  was  no  bridge,  but  the  gate  of  Ephraim  probably 
corresponded  to  the  east  end  of  the  bridge  near  the  south- 
vest  angle  of  the  Baris.  In  that  cose  the  wall,  as  is  natural, 
ran  close  under  the  western  substructures  of  th*  temple 
sod  probably  served  as  a  buttress  to  them  in  the  part  of 
its  course  south  of  the  gate  of  Ephraim,  which  in  Neh. 
rii.  38  is  called  "the  broad  wall."  The  throne  of  the 
Persian  governor,  beside  the  gate  of  Ephraim  (see  Jebuba- 
lik,  voL  xiii.  p.  640),  stood  so  close  to  the  Baris  that  we 
may  conclude  that  thero  was  already  a  castle  on  its  site, 
held  for  the  great  king.  The  position  assigned  to  the 
gate  of  Ephraim,  which,  according  to  2  Kings  xiv.  1 3,  was 
600  feet  from  the  corner  gate,  where  the  north  wall  of  the 
city  joined  the  west  wall,  suits  the  fact  that  a  line  drawn 
cast  and  west  600  feet  north  of  Wilson's  arch  coincides 
with  the  line  of  scarped  rock  marked  on  the  plan.  Here, 
therefore,  the  old  north  wall  ran,  with  the  great  fcwwo 
filled  up  by  Pompey.  This  wall  figures  also  in  Herod's 
■iege,  but  seems  to  have  been  destroyed  by  him. 

LUemturt. — The  literature  of  the  subject  is  immense.  The  re- 
mit* of  modern  eurveyi  and  digginn  are  given  in  the  Palestine 
Exploration  Fund  volume  on  Jrrutaum  (London,  1884)  end  in  the 
accompanying  Atlas.  Of  other  booke  it  msy  suffice  to  name  De 
Vogot,  La  TtmpU  d*  Jtrutalm  (foL,  Paris,  1884);  Fcrgueson, 
Typography  of  Jtrutalm  (8vo,  London,  1847);  Id,  Ths  Ttmplet 
cftkt  Jnet  (4to,  London,  1878) ;  Thrupp,  AtUUnt  JtnuaUm  (8vo, 


tambriUge,  1855) ;  Lewin,  TKt  Sitg*  of  Jtrusabm  by  TitUM  (8vo, 
Iwdon,  1863);  and  Perrot  and  Chipiex,  Biloin  dt  VArt  (Perie, 
1887).  (W.  B.  8.) 

TEMPLE,  Sib  William  (1628-1699),  English  states- 
man, diplomatist,  and  author,  was  born  in  London  in 
1628.  He  came  of  an  old  English  family,  but  of  the 
younger  branch  of  it,  which  had  for  some  time  been  settled 
is  Ireland.  He  was  the  eldest  son  of  Sir  John  Temple, 
•  of  the  rolls  in  that  country.  His  mother  was  Mary 
iond,  sister  of  a  well-known  Tory  divine.  Temple 
received  a  liberal  education,  calculated  to  produce  that 
moderation  of  judgment  for  which  he  was  afterwards  re- 
markable. He  was  first  a  pupil  of  bis  uncle  Dr  Hammond, 
tfter  which  he  went  to  the  grammar-school  at  Bishop  Stort- 
ford,  and  then  to  the  Puritan  college  of  Emmanuel  at 
Cambridge,  where  he  came  under  the  influence  of  Cud- 
worth.  At  tho  commencement  of  the  civil  troubles  his 
father  embraced  the  popular  cause  and  was  deprived  of 
his  office.  Coming  to  England,  he  sat  in  the  Long  Parlia- 
ment as  member  for  Chichester,  and  was  one  of  the  recal- 
citrant members  turned  out  by  Colonel  Pride.  Before 
this  event  happened  his  son  had  left  Cambridge,  without 
taking  a  degree,  and  in  1 647  started  to  travel  abroad.  In 
the  Isle  of  Wight,  while  on  his  way  to  France,  he  fell  in 
with  Dorothy  Osborne,  and  won  her  affections.  Her 
father,  Sir  Peter  Osborne,  was  governor  of  Guernsey  and 
a  Royalist.  Her  family  were  naturally  opposed  to  the 
match,  and  threw  difficulties  in-  the  way,  which  hindered 
its  consummation  for  seven  years.  During  this  period 
Temple  travelled  in  France,  Spain,  HolLnd,  and  other 
countries,  gaining  knowledge  of  the  world  and  keeping 
up  a  constant  correspondence  with  his  betrothed.  At 
length,  apparently  in  1654,  the  difficulties  were  surmounted 
and  the  marriage  took  place.  In  1655  Temple  and  bis 
wife  went  tc  Ireland.  The  next  five  years  were  spent  in 
the  house  of  Sir  John  Temple,  who  had  made  his  peace 
with  Cromwell,  and  had  resumed  his  official  position.  His 
son  took  no  part  in  politics,  but  lived  thelifo  of  a  student 
and  a  country  gentleman. 

The  accession  of  Charles  IT.  rescued  Temple,  like  many 
,  from  obscurity.  In  1660  he  sat  m  the 


[  parliament  at  Dublin  as  member  for  Carlow,  and  he  repre- 
sented the  same  county  along  with  his  father  in  the 
regular  parliament  that  followed.    After  a  short  visit  to 
England  in  1661,  as  commissioner  from  the  Irish  parlia- 
ment, he  finally  removed  thither  in  1663.     There  ho 
attached  himself  to  Arlington,  secretary  of  state,  and  two 
years  later  received  his  first  employment  abroad.    It  was 
in  March  1665  that  tho  disastrous  war  with  tho  United 
Netherlands  began.    Charles  II.  was  anxious  to  obtain 
allies,  especially  as  Louis  XIV.  was  taking  up  a  hostile 
attitude.    At  this  juncture  the  bishop  of  Miinster  sent 
an  envoy  to  England,  offering  to  attack  the  Dutch  if  the 
English  Government  would  supply  the  means.  Temple 
was  sent  over  to  negotiate  a  treaty,  and  in  this  business 
gave  evidence  not  only  of  the  diplomatic  skill  but  of  the 
peculiar  candour  and  frankness  for  which  he  was  after- 
wards so  distinguished.    He  was  successful  in  making  the 
treaty,  but  it  was  rendered  ineffectual  by  the  declaration 
of  war  by  France,  the  threats  of  Louis,  and  the  double- 
dealing  of  the  prelate,  who,  after  receiving  a  great  part  of 
the  subsidy,  made  a  separate  peace  with  the  Netherlands. 
As  a  reward  for  his  services  Temple  was  created  a  baronet, 
and  in  October  1665  became  the  English  representative 
at  the  viceregal  court  at  Brussels.    While  the  war  con- 
tinued, Temple's  duties  consisted  chiefly  in  cultivating 
good  relations  with  Spain,  which  was  a  neutral  in  the 
quarrel  between  England  and  the  Dutch,  but  was  threat- 
ened by  the  claims  of  Louis  XIV.  on  the  Spanish  Nether- 
lands.   Louis's  designs  became  apparent  in  the  spring  of 
1667,  when  he  marched  an  army  into  Flanders.  This 
event  was  one  of  those  which  led  to  the  peaco  of  Breda, 
and  to  the  subsequent  negotiations,  which  are  Temple's 
chief  title  to  fame.    The  French  conquests  were  made  at 
the  expense  of  Spain,  but  were  almost  equally  dangerous  to 
the  United  Netherlands,  whose  independence  would  have 
been  forfeited  had  Louis  succeeded  in  annexing  Flanders. 
While  the  French  were  taking  town  after  town,  Temple 
made  a  journey  into  Holland  and  visited  De  Witt.  The 
friendship  established  and  the  community  of  views  dis- 
covered during  this  interview  facilitated  the  subsequent 
negotiations.    Temple  had  for  some  time  pressed  on  his 
Government  the  necessity  of  stopping  the  French  advance, 
and  had  pointed  out  the  way  to  do  so,  but  it  was  not  till 
December  1667  that  he  received  instructions  to  act  as 
ho  had  suggested.    He  at  once  set  out  for  The  Hague, 
and  in  January  1668  a  treaty  was  made  between  England 
and  the  United  Netherlands,  which,  being  joined  shortly 
afterwards  by  Sweden,  became  known  as  the  Triple  Alli- 
ance.   It  was  a  defensive  treaty,  made  against  tho  en- 
croachments of  France.    Whether  we  regard  the  skill  and 
celerity  with  which  the  negotiations  were  conducted  or 
the  results  of  the  treaty,  the  transaction  reflects  great 
credit  on  Temple.    The  French  king  was  checked  in  mid- 
career,  and,  without  a  blow  being  struck,  was  obliged  to 
surrender  almost  all  his  conquests.    Pepys  records  public 
opinion  on  the  treaty  by  saying  that  it  was  "the  only 
good  public  thing  that  hath  been  done  since  tho  king 
came  into  England." 

Unfortunately  the  policy  thus  indicated  was  but  short- 
lived. In  taking  up  a  hostile  attitude  towards  France 
Charles's  object  had  apparently  been  only  to  raise  his  price. 
Louis  took  tho  hint,  increased  bis  offers,  and  two  years 
later  the  secret  treaty  of  Dover  reversed  the  policy  of  the 
Triple  Alliance.  Meanwhile  Temple  had  developed  the 
good  understanding  With  the  Dutch  by  contracting  a  com- 
mercial treaty  with  them  (February  1668),  and  had  acted, 
as  English  plenipotentiary  at  Aix  la-Chapelle,  where  peace' 
between  France  and  Spain  was  made  in  May  1668.  Shortly 
afterwards  he  was  appointed  ambassador  at  The  Hague. 
Here  he  lived  for  two  years  on  good  terms  both  with  De 
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Witt  and  with  the  young  prince  of  Orange,  afterwards 
William  III.  The  treaty  of  Dover  led  to  Temple's  recall ; 
but  the  plot  was  not  yet  ripe,  and  Temple  nominally  held 
his  post  for  another  year.  He  perceived,  however,  that 
his  day  was  over  and  retired  to  hid  house  at  Sheen.  In 
June  1671  he  received  his  formal  dismissal.  The  war  with 
the  Netherlands  broke  out  next  year,  and  was  almost  as 
discreditable  to  England  as  that  of  I6G5.  Want  of  success 
and  the  growing  strength  of  the  opposition  in  parliament 
forced  Charles  to  make  peace,  and  Temple  wad  brought 
out  of  his  retirement  to  carry  through  the  change  of  front. 
After  a  negotiation  of  three  days,  carried  on  through  the 
medium  of  the  Spanish  ambassador,  the  treaty  of  West- 
minster was  made  (February  1674).  As  a  recognition  of 
his  services  Temple  was  now  offered  the  embody  to  Spain. 
Thid  he  declined,  as  well  as  the  offer  of  a  far  moro  import- 
ant post,  that  of  secretary  of  dtate,  but  accepted  instead 
a  renewal  of  his  embassy  to  The  Hague,  whither  he  went 
in  July  1674.  In  the  March  following  he  was  nominated 
ambassador  to  the  congress  at  Nimeguen ;  but,  owing  to 
the  tortuousne.«s  of  Charles's  dealings,  it  was  not  till  July 
1676  that  he  entered  that  town.  The  negotiations  dragged 
on  for  two  years  longer,  for  Charles  was  still  receiving 
money  from  France,  and  English  mediation  waa  no  moro 
than  a  ruse.  In  the  summer  of  1677  Temple  was  sum- 
moned to  England  and  received  a  second  offer  of  the 
secretaryship  of  state,  which  he  again  declined.  In  the 
autumn  of  the  same  year  he  had  the  satisfaction  of  re- 
moving the  last  difficulties  which  hindered  the  marriage 
of  William  and  Mary,  an  event  which  seemed  to  complete 
the  work  of  1668  and  1674.  Louis  still  remaining  obsti- 
nate in  his  demands,  Temple  was  commissioned  in  July 
1676  to  make  an  alliance  with  the  states,  with  the  object 
of  compelling  France  to  come  to  terms.  This  treaty  was 
instrumental  in  bringing  about  the  geueral  pacification 
which  was  concluded  in  January  1679. 

This  was  Temple's  last  appearance  in  the  field  of 
diplomacy  ;  but  his  public  life  was  not  yet  over.  A  third 
offer  of  the  secretaryship  was  made  to  him  ;  but,  unwilling 
as  ever  to  mix  himself  up  with  faction  and  intrigue,  he 
again  declined.  He  did  not,  however,  withdraw  from 
politics;  on  the  contrary,  he  was -for  a  short  time  more 
prominent  than  ever.  The  state  was  passing  through  a 
gravo  crisis.  Political  passion  was  embittered  by  religious 
fanaticism.  Parliament  was  agitated  by  the  popish  plot, 
and  was  pressing  on  tho  Exclusion  Bill.  The  root  of  ail 
the  mischief  lay  in  the  irresponsibility  of  the  cabinet  to 
parliament  and  its  complete  subservience  to  the  crown. 
To  remedy  this,  Temple  brought  forward  his  plan  for  a 
reform  of  the  privy  council.  Thin  body  was  to  consist  of 
thirty  members,  half  of  whom  were  to  be  the  chief  officers 
of  the  crown,  the  other  half  being  persons  of  importance, 
lords  and  commoner*,  chosen  without  reference  to  party. 
Special  care  was  taken  to  select  men  of  wealth,  which 
Teraplo  considered  as  the  chief  sourco  of  political  influence. 
By  tho  advice  of  this  council  tho  king  promised  to  act. 
The  parliament,  it  was  supposed,  would  trust  such  a  body, 
and  would  cease  to  dictate  to  the  crown.  The  scheme  was 
accepted  by  tho  king,  but  was  a  failure  from  the  outset. 
Intended  to  combine  the  advantages  of  a  parliament  and 
a  council,  it  created  a  board  which  was  neither  the  one 
nor  the  other.  The  conduct  of  affairs  fell  at  once  into 
the  hands  of  a  junta  of  four,  of  whom  Temple  was  at  first 
one,  and  the  king  violated  his  promise  by  dissolving  parlia- 
ment without  asking  the  advice  of  the  council.  Temple 
retired  in  disgust  to  bis  villa  at  Sheen,  and  appeared  only 
occasionally  at  the  council,  whero  he  soon  ceased  to  exer- 
cise any  influonce.  In  1680  ho  was  nominated  ambassador 
to  Spain,  but  stayed  in  England  in  order  to  take  his  scat 
in  parliament  as  member  for  the  university  of  CV.mbn^. 


He  took  no  part  in  the  debates  on  the  great  question  of 
the  day,  and  acting  on  the  king's  advice  declined  to  sit  in 
the  parliament  of  1681.  Early  in  that  year  his  name  was 
struck  off  the  list  of  the  council,  and  henceforward  he  dis- 
appeared from  public  life.  He  continued  to  live  at  Sheen 
till  1 686, when  he  handed  over  his  estate  there  to  his  son,  the 
only  survivor  of  seven  children,  and  retired  to  Moor  Park 
in  Surrey.  When  William  III.  came  to  the  throne  Temple 
was  pressed  to  take  office,  but  refused.  His  son  became 
secretary  at  war,  but  committed  suicide  immediately  after- 
wards. Sir  William,  though  occasionally  consulted  by  the 
king,  took  no  further  part  in  public  affairs,  but  occupied 
himself  in  literature,  gardening,  and  other  pursuits.  It 
should  not  be  omitted  that  Swift  lived  with  him  as  secre- 
tary during  the  last  ten  years  (with  one  short  interval)  of 
his  life.   Temple  died  at  Moor  Park  on  27th  January  1699. 

Temple's  literary  works  are  mostly  political,  and  are  of  consider- 
able importance.  Among  them  may  be  mentioned  An  Essay  on 
lite  Present  State  and  Srttlement  of  Ireland  (1668);  The  Empire, 
Sictden,  Itc,  a  survey  of  the  different  Governments  of  Europe  and 
their  relations  to  England  (1671)  ;.  Observations  upon  Pit  United 
Product*  (1672);  Essay  upon  the  Original  and  Nature  6/  Govern- 
ment (1672);  Essay  upon  Die  Advancement  of  Trade  in  Ireland 
(1673).  Some  of  these  were  published  in  tho  first  part  of  his  Miscel- 
lanea (1679).  In  tho  same  year  apparently  his  Poems  were  privately 
printed.  In  1683  h«  began  to  writ*  his  'Memoirs.  The  hnt  part, 
extending  from  1665  to  1671,  he  destroyed  unpublished  ;  the 
second,  from  1672  to  ld79,  waa  published  without  his  authority  in 
1691  ;  the  third,  from  1679  to  1691,  was  published  by  Swift  in 
1709,  In  1692  he  published  the  second  part  of  his  Miscellanea, 
containing  among  other  subjects  the  essay  Upon  the  Ancient  and 
Modei-n  Learning,  which  is  remarkable  only  as  haying  givou  rise  to 
tho  famous  controversy  on  the  "  Letters  of  Phalaris.'  His  Intro- 
duction to  the  History  of  Enjland,  a  short  sketch  of  English  history 
to  1037,  waa  published  in  1695.  Several  collections  of  his  letters 
were  published  by  Swift  and  others  after  his  death. 

His  fame  rests,  however,  far  more  on  his  diplomatic  triumphs 
than  on  hi*  literary  work.  His  connexion  with  domestic  affairs 
was  slight  and  unsuccessful.  Ho  was  debarred  both  by  his  virtue 
and  his  defocta,— by  his  impartiality,  his  honesty,  and  his  want  of 
ambition,— from  taking  an  active  part  in  the  disgraceful  politics  of 
his  time.  But  in  the  foreign  relations  of  his  country  ho  was 
intimately  concerned  for  a  period  of  fourteen  years,  and  in  all  that 
is  praiseworthy  in  them  he  had  a  principal  hand.  He  cannot 
be  called  great,  but  he  will  be  remembered  as  one  of  the  ablest 
negotiators  that  England  has  produced,  and  as  a  public  servant 
who,  in  an  unprincipled  age  and  in  circumstances  peculiarly  open 
to  corruption,  preserved  a  blamelcsa  record. 

fee  I.i/e  «»&  Works  of  Sir  William  TtnpU,  1  vols,  fol.,'1720;  Id  «!.,  with  Life 
by  LeJr  GManl,  1781  :  a  more  compltU  edition.  Including  the  Utters,  waa 
published  In  4  toU.  8ro,  1SI4  ;  Burnet,  History  of  hit  tm  TIks  ;  Courtonar. 
Memoirs  of  On  Lijt,  Ac,  «/  Sir  tVUllan  TunpU,  2  vols.,  1830 ;  MaeanUr, 
on  Sir  William  ZVinel*.  (G.  W.  P.) 

TEXANT.    See  Landlord  an©  Tenant. 

TENASSERIM,  a  division  of  tho  province  of  British 
Burmah,  lying  between  9°  30'  and  19*  30'  N.  lat.  and 
95"  50'  and  99*  30'  E.  long.  It  has  an  area  of  46,730 
squaro  miles  and  comprises  the  soven  districts  of  Moulmeiu 
town,  Amherst,  Tavoy,  Mergui,  Shwagyin,  Toungoo,  and 
Salwin,  which  formed  the  tract  south  of  Pegu  conquered 
from  Burmah  in  1826,  and  were  for  many  years  generally 
known  as  the  Teuasserim  provinces.  The  southern  ex- 
tremity of  the  division  approaches  the  insular  region  of 
Malaysia,  and  it  is  fringed  along  its  entire  western  coast 
by  a  number  of  islands,  forming  in  the  north  the  Moscos 
and  in  the  south  the  Mergui  Archipelago.  The  eastern 
frontier  is  formed  by  a  mountain  range  5000  feet  high, 
which  acts  as  a  water-parting  between  the  Tcnassorim  and 
tho  Siamese  river  systems. 

The  population  of  tho  division  in  1881  was  825,741  (437,900 
males  and  387,811  females).  By  religion  Hitidua  numbered  23,145, 
Mohammedans  24,786,  Christians  25,315,  Buddhists  698,304,  and 
Nat  worshi  pper*  51,160.  The  eultived  area  in  1 8  85-86  was  returned 
at  729,251  acres.  Tho  grow  revenue  in  the  aama  year  was  £164,162, 
of  which  the  land-tax  yielded  £107,631. 

TENBY,  a  municipal  and  parliamentary  borough  av--j 
watering-place  of  Pembrokeshire,  South  Wales,  is  finely 
situated  on  a  long  and  narrow  promontory  of  limestone 
.ucic.  wa«l.oH  on  three  uuU*  by  the  aea,  on  tho  vczt  iido  of 
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Carmarthen  Bay,  and  on  a  branch  of  the  South  Wales 
Rail  way,  10  miles  cast  of  Pembroke  and  274  west  of 
London  (by  rail).  Its  chief  attractions  as  a  watering-place 
are  its  picturesque  appearance,  its  antiquarian  remains,  its 
equable  and  salubrious  climate,  and  its  wide  stretch  of  firm 
sands.  -  There  are  considerable  remains  of  the  old  fortifica- 
tions of  the  town,  dating  originally  from  the  Norman  Con- 
quest, and  repaired  by  Elizabeth,  whose  initials  with  the 
date  1588  are  inscribed  on  a  stone  near  the  fine  south-west 
gate,  which  with  the  south-west  and  north-west  walls  is  in 
very  good  preservation.  The  remains  x>f  the  castle  on  a 
lofty  rock  at  the  extremity  of  the  promontory  include  the 
keep,  a  circular  bastion  overhanging  the  cliffs,  and  portions 
of  the  outer  wall  Within  the  grounds,  which  are  laid  out 
in  walks,  there  is  a  local  museum ;  and  on  the  summit  of 
the  hill  is  the  Welsh  memorial  to  the  Prince  Consort,  a 
statue  of  Sicilian  marble  (1865).  Opposite  the  castle, 
about  100  yards  distant  and  accessible  on  foot  at  low 
water,  is  St  Catherine's  Island,  on  which  is  a  strong  fort 
begun  in  1 868,  forming  one  of  the  land  defences  of  Pem- 
broke dockyard.  The  parish  church  of  St  Mary  is  a  large 
and  beautiful  building,  showing  every  variety  of  style  from 
the  Norman  of  the  12  th  to  the  Tudor  of  the  late  16  th 
century ;  it  has  a  massive  tower  with  a  spire  rising  to  a 
height  of  152  feet.  In  the  north  aisle  are  some  mediaeval 
altar  tombs  and  in  the  south  aisle  one  of  the  early  Tudor 
period.  Tho  fisheries  of  Tenby,  for  which  the  place  was 
noted  at  a  vary  early  period,  are  still  of  importance.  The 
tradu  of  the  port  is  inconsiderable.  Steamers,  however, 
ply  to  Bristol,  Cardiff,  Ilfracombe,  and  Weston-super- 
Mare.  In  the  neighbourhood  there  are  extensive  limestone 
quarries.  The  population  of  the  municipal  and  parlia- 
mentary borough  (area  640  acres)  in  1871  was  3810,  and 
in  1881  it  was  4750.  In  summer  it  is  augmented  by 
i  than  a  half. 
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Tenby  has  the  tamo  derivation  as  Denbigh  in  North  Wales. 
Anciently  it  was  called  Dynbych-y-Pyscod,  the  "  precipice  of  fishes." 
The  Unjwrtance  of  the  town  date*  from  the  settlement  of  the 
Flamings  in  tho  reign  of  Henry  I.  In  1150  Cadell,  eldeet  ton  of 
Rhys  ab  Qry ffitb,  was  tlain  by  the  people  of  Tenby,  in  reTenge  for 
which  the  castle  was  taken  and  the  town  devastated  by  hit  two 
Meredith  and  Rhys.  During  the  Wart  of  the  Rosea  the 
restored  and  strengthened  by  Jaepar,  earl  of 
ly  were  again  greatly  strengthened  by  Elizabeth  in 
of  the  landing  of  the  Spaniards.  At  the  beginning 
'  the  Civil  War  the  town  and  castlo  wero  garrisoned  for  tho  king, 
but  in  1644  it  surrendered  to  the  Parliamentarians  after  a  siege  of 
three  days.  Its  privileges  were  extended  by  Humphrey,  duke  of 
Gloucester,  who  made  the  mayor  an  independent  justice,  and  by 
H<ary  IV.,  Henry  VT-,  Elizabeth,  and  Charles  I.  It  is  now 
ftoterned  by  the  Municipal  Act,  and  the  corporation  are  the  sani- 
tary authority.  Since  the  27th  of  Henry  VIIL  if  has  formed 
P"t  of  tho  Pembroke  district  of  boroughs  for  parliamentary  repre- 
sentation. 

TENCH,  the  Tinea  tinea  of  naturalists,  is  one  of  the 
commonest  and  most  widely  spread  freshwater  fishes  of 
Europe.  It  is  generally  distributed  in  all  suitable  local- 
ities throughout  England,  but  is  limited  to  a  few  lakes 
and  ponds  in  the  south  of  Scotland  and  in  Ireland.  As  the 
tench  is  of  comparatively  uncommon  occurrence  in  unen- 
closed waters,  its  place  among  the  indigenous  fishes  of 
Great  Britain  has  been  denied,  and  it  has  been  supposed 
to  have  been  introduced  from  the  Continent.  In  central 
Europe,  however,  where  it  is  undoubtedly  indigenous,  it 
thrives  best  in  enclosed,  preserved  waters,  with  a  clayey 
or  muddy  bottom  and  with  an  abundant  vegetation  ;  it 
avoids  clear  waters  with  stony  ground,  and  is  altogether 
ateent  from  rapid  streams.  Tho  tench  belongs  to  tho 
family  of  carps  (Cyprinidas),  and  is  distinguished  from  the 
other  members  of  that  family  by  its  very  small  scales, 
which  are  deeply  embedded  in  a  thick  skin,  whose  surface 
u  as  slippery  as  that  of  an  eel.  All  the  fins  have  a  rounded 
outline  ;  the  short  dorsal  fin  is  without  a  spine,  but  the 


males  possess  a  very  thick  and  flattened  outer  ray  in  tne 
ventral  fins.  The  mouth  is  rather  narrow  and  provided 
at  each  corner  with  a  very  small  barbel.  Tench  if  kept 
in  suitable  waters  are  extremely  prolific,  and  as  they 
grow  within  a  few  years  to  a  weight  of  3  or  4  lb,  and  are 
then  fit  for  the  table,  they  may  be  profitably  introduced 


Tench  ( Tinea  tinea). 

into  ponds  which  are  already  stocked  with  other  fishes, 
such  as  carp  and  pike.  They  live  on' small  animals  or  soft 
vegetable  substances,  which  they  root  up  from  the  ground. 
The  albino  variety  especially,  which  is  known  as  the  "golden 
tench,"  can  be  recommended  for  ornamental  waters,  as  its 
bright  orange  colours  render  it  visible  for  some  distance 
below  the  surface  of  the  water.  This  variety,  which  seems 
to  have  been  originally  bred  in  Silesia,  is  not  less  well- 
flavoured  than  the  normally  coloured  tench,  and  grows  to 
the  same  size,  viz.,  to  6  and  even  8  lb. 
TENDER.    See  Payment. 

TENERIFFE.   See  Canaky  Islands,  vol.  iv.  p.  798. 

TENIERS,  David  (1610-1690),  the  younger,  a  Flemish 
[vaintcr,  almost  ranking  in  celebrity  with  Rubens  and 
Van  Dyck,  was  born  in  Antwerp  on  15th  December  1610. 
His  father,  David  Teniers  the  elder  (1582-1649),  whose 
style  he  followed  with  a  vastly  superior  power  of  concep- 
tion, had  been  a  pupil  of  Elsheimer  in  Rome  and  of  Rubens 
in  Antwerp.  Besides  these  influences,  we  can  also  dis- 
tinctly trace  that  of  Adrian  Brouwer  at  the  outlet  of  his 
career.  Although  tho  young  painter's  general  system  often 
reminds  us  of  Rubens,  several  of  his  works  also  betray  a 
vivid  recollection  of  Brouwer  in  typo  as  well  as  general 
arrangement.  There  is  no  evidence,  however,  that  either 
Rnbens  or  Brouwer  interfered  in  any  way  with  Toniers's 
education,  and  Smith  may  be  correct  in  supposing  that 
the  admiration  which  Brouwer's  pictures  at  one  time  ex- 
cited alone  tempted  the  younger  artist  to  imitate  them. 
The  only  trace  of  personal  relations  having  existed  between 
Teniers  and  Rubens  is  the  fact  that  the  ward  of  tho  latter, 
Anne  Breughel,  the  daughter  of  John  (Velvet)  Breughel, 
married  Teniers  in  1637.  Admitted  as  a  "master"  in  the 
guild  of  St  Luke  in  1632,  Teniers  had  even  before  this 
made  tho,  public  acquainted  with  his  works.  The  Berlin 
museum  possesses  a  group  of  ladies  and  gentlemen  dated 
1630.  No  special  signature  positively  distinguishes  these 
first  productions  from  those  of  bis  father,  and  wo  do  not 
think  it  correct  to  admit  with  some  writers  that  ho  first 
painted  religious  subjects.  Dr  Bode,  in  a  most  remarkable 
study  of  Brouwer  and  his  works,  expresses  the  opinion  that 
Tenicrs's  earliest  pictures  are  those  found  under  tho  signa- 
ture "  Tenier  "  (with  the  omission  of  the  final  t).  Tenicr 
is  in  reality  a  Flemish  version  of  a  thoroughly  Walloon 
name,  "Taisnier,"  which  (he  painter's  grandfather,  a  mercer, 
brought  with  him  when  be  came  from  Ath  in  1558,  and 
Pode's  supposition  is  greatly  strengthened  by  the  circum- 
stance that  not  only  David  the  elder  but  his  brothor 
Abraham  and  his  four  sons  were  all  inscribed  as  "Tenier  " 
in  the  ledgers  of  the  Antwerp  guild  of  St  Luke.  Some 
really  first-rate  works — the  Prodigal  Son  and  a  group  of 
Topers  in  the  Munich  gallery,  as  well  as  a  party  of  gentle- 
men and  ladies  at  dinner,  termed  tho  Five  Senses,  in  the 
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Brussels  museum — with  tho  above  signature  are  remark- 
able instances  of  the  perfection  attained  by  the  artist  when 
he  may  be  supposed  to  hare  been  scarcely  twenty.  His 
touch  is  of  the  rarest  delicacy,  his  colour  at  once  gay  and 
harmonious.  Both  Waagen  and  Smith  express  the  opinion 
that  the  works  painted  from  1645  to  1650  speak  most 
highly  of  the  master's  abilities.  We  may  venture  to  add 
that  a  considerable  number  of  earlier  productions  would 
have  been  sufficient  to  immortalize  his  name.  He  was 
little  over  thirty  when  the  Antwerp  guild  of  St  George 
enabled  him  to  paint  tho  marvellous  picturo  which  ulti- 
mately found  its  -way  to  the  Hermitage  Gallery  in  St  Peters- 
burg, — the  Jubilee  Meeting  of  the  Civic  Guards,  in  honour 
of  their  old  commander,  Oodfrey  Sneydere.  Correct  to  the 
minutest  detail,  yet  striking  in  effect,  the  scene,  under  tho 
rays  of  a  glorious  sunshine,  displays  an  astonishing  amount 
of  acquired  knowledge  and  natural  good  taste.  This  paint- 
ing, one  of  forty  among  many  of  ,the  master's  earlier  and 
later  productions,1  leads  us  to  mention  another  work  of  the 
same  year  (1643),  now  in  the  National  Gallery,  London 
(No.  952),  an  equally  beautiful  repetition  of  which,  dated 
1646,  belongs  to  the  duke  of  Bedford.  A  hundred  and  fifty 
figures  are  resting  after  a  pilgrimage  to  some  holy  shrine  or 
some  miraculous  welL  The  hungry  travellers  are  waiting 
for  the  meal  which  is  being  prepared  for  them  in  several 
huge  caldrons.  Truth  in  physiognomy,  distribution  of 
groups,  the  beautiful  effect  of  light  and  shade,  command 
our  warmest  admiration.  A  work  like  this,  says  Waagen, 
stamps  its  author  as  tho  greatest  among  painters  of  his 
claas.  That,  however,  a  subject  of  the  kind  should  have 
been  accepted  as  a  "feast"  (see  the  National  Gallery 
Catalogue)  may  tend  to  prove  how  little,  from  the  first, 
Teniers  thought  of  dramatizing.  Frankness  in  expression 
and  freedom  in  attitude  certainly  guided  his  preference 
in  the  choice  of  a  model,  and  we  may  even  suppose  him  to 
have  occasionally  exaggerated  both.  He  seems  anxious  to 
have  it  known  that,  far  from  indulging  in  the  coarse 
amusements  of  the  boors  he  is  fond  of  painting,  he  himself 
lives  in  good  style,  looks  like  a  gentleman,  and  behaves  as 
such.  He  never  seems  tired  of  showing  the  turrets  of  his 
chateau  of  Perck,  and  in  the  midst  of  rustic  merry-makings 
we  often  see  his  family  and  himself  received  cap  in  hand  by 
the  joyous  peasants.  We  may  also  observe  that  he  has  a 
certain  number  of  favourite  models,  the  constant  recur- 
rence of  which  is  a  special  feature  of  his  works.  We  even 
meet  them  in  a  series  of  life-si  se  portrait-like  figures  in  the 
Doris  Pamphili  Gallery  in  Rome,*  as  well  as  in  a  picture 
belonging  to  Mr  H  R.  Hughes,  and  the  man  here  repre- 
sented as  a  fishmonger  is  unmistakably  the  painter's 
brother,  Abraham  Teniers,  judging  from  the  portrait 
Edelinck  has  loft  us  of  this  artist. 

Teniers  was  chosen  by  the  common  council  of  Antwerp 
to  preside  over  the  guild  of  painters  in  1644.  The  arch- 
duke Leopold  W  illiam,  who  had  assumed  the  government 
of  the  Spanish  Netherlands,  being  a  great  lover  of  art, 
employed  Teniers  not  only  as  a  painter  but  as  keeper  of 
the  collection  of  pictures  he  was  then  forming.  With  the 
rank  and  title  of  "ayuda  do  camara,"  Teniers  took  up  his 
abode  in  Brussels  shortly  after  1647.  Immense  Bums  were 
spent  in  the  acquisition  of  paintings  for  the  archduke.  A 
number  of  valuable  works  of  the  Italian  masters,  now  in 
the  Belvedere  in  Vienna,  came  from  Leopold's  gallery  after 
having  belonged  to  Charles  L  and  the  duke  of  Buckingham 
De  Bie  ( 1 66 1 )  states  that  Teniers  was  some  time  in  London, 
collecting  pictures  for  the  duke  of  Fuensaldana,  then  acting 
as, Leopold's  lieutenant  in  the  Netherlands.    Paintings  in 

1  The  Hermitage  Catalogue  ascribes  to  Abraham  Tenien  the  portrait 
of  a  btiliop.  This  painting  la,  however,  by  David,  and  represent*  tba 
celebrated  blahov  of  Ghent,  Anthony  Triist,  with  bis  hro'.ber  Francis, 
a  Franciscan  monk.  1  Under  tbo  samo  of  Wwraiax. 


Madrid,  Munich,  Vienna,  and  Brussels  have  enabled  art 
critics  to  form  an  opinion  of  what  the  imperial  residence 
was  at  the  time  of  Leopold,  who  is  represented  as  con- 
dueled  by  Teniers  and  admiring  some  recent  acquisition. 
No  picture  in  the  gallery  is  omitted,  every  one  being  in- 
scribed with  a  number  and  the  name  of  its  author,  so  that 
the  ensemble  of  these  paintings  might  serve  as  an  illus- 
trated inventory  of  the  collection.'  Still  more  interesting 
is  a  canvas,  now  in  the  Munich  gallery,  where  wo  see 
Teniers  at  work  in  a  room  of  the  palace,  with  an  old 
peasant  as  a  model  and  several  gentlemen  looking  on. 
When  Leopold  returned  to  Vienna,  Teniersa  task  ceased  5 
in  fact,  the  pictures  also  travelled  to  Austria,  and  a  Flemish 
priest,  himself  a  first-rate  flower  painter,  Van  der  Baren, 
became  keeper  of  the  archducal  gallery.  Teniers  never- 
theless remained  in  high  favour  with  the  new  governor- 
general,  Don  Juan,  a  natural  eon  of  Philip  IV.  The  prince 
was  his  pupil,  and  De  Bie  tells  us  ho  took  the  likeness  of 
the  painter's  son.  Honoured  as  one  of  the  greatest  painters 
in  Europe,  Teniers  seems  to  have  made  himself  extremely 
miserable  through  his  aristocratic  leanings.  Shortly  after 
the  death  of  his  wife  in  1656  he  married  Isabella  de  Fran, 
daughter  of  the  secretary  of  the  council  of  Brabant,  and 
strove  his  utmost  to  prove  his  right  to  armorial  bearings. 
In  a  petition  to  the  king  he  reminded  him  that  the  honour 
of  knighthood  had  been  bestowed  upon  Rubens  and  Van 
Dyck.  The  king  at  last  declared  his  readiness  to  grant 
the  request,  but  on  the  express  condition  that  Teniers 
should  give  up  selling  his  pictures.  The  condition  was 
not  complied  with;  but  it  may  perhaps  account  for  the 
master's  acth  ity  in  favour  of  the  foundation  in  Antwerp 
of  an  academy  of  fine  arts  to  which  artists  alone  should 
be  admitted,  whereas  the  venerable  guild  of-  St, Luke  made 
no  difference  between  art  and  handicraft :  carvers,  gilders, 
bookbinders,  stood  on  an  even  footing  with  painters  and 
sculptors,  however  great  their  talent*  There  were  great 
rejoicings  in  Antwerp  when,  on  26th  January  1663,  Tenien 
came  from  Brussels  with  the  royal  charter  of  the  academy, 
the  existence  of  which  was  due  entirely  to  his  personal 
initiative. 

Teniers  died  in  Brussels  on  25th  April  16  90. 8  A 
picture  in  the  Munich  gallery  (No.  906 X  dated  1680, 
represents  him  as  an  alchemist,  oppressed  with  a  burden 
of  age  be)  ond  his  years.  From  this  date  we  hear  more 
of  his  doings  as  a  picture-dealer  than  as  a  painter,  which 
most  probably  gave  birth  to  the  legend  o*f  his  having  given 
himself  out  as  deceased  in  order  to  get  higher  prices  for 
Mb  works.  David,  his  eldest  son,  a  painter  of  talent  and 
reputation,  died  in  1685.  One  of  this  third  Teniers's 
pictures— St  Dominic  Kneeling  before  the  Blessed  Virgin, 
dated  1666 — is  still  to  be  found  in  the  church  at  Perck. 
As  well  as  his  father,  he  contributed  many  patterns  to  the 
celobrated  Brussels  tapestry  looms.  Cornelia,  the  painter's 
daughter,  married  John  Erasmus  Quellin,  a  well-known 
artist  (1634-1715). 

Smith's  Catalogue  liaison  tit  gives  descriptions  of  over  700  paint- 
ings occoptei  as  original  productions  of  Teniers.  Few  artiste  ever 
worked  with  greater  ease,  and  some  of  his  smaller  pictures — land- 
scapes with  figures — hare  been  tanned  "afternoons.1*  not  from 
their  subjects,  but  from  tho  time  spent  is  producing  them.  The 
museums  in  Madrid,  Bt  Petersburg,  Vienna.  Munich.  Dresden. 
Paria,  London,  and  Brussels  havo  more  than  200  pictures  by  Teniera. 
In  the  United  Kingdom  160  may  be  found  in  private  bands,  and 
many  other  examples  ore  to  bo  met  with  in  private  collection! 
throughout  Europe.    Although  the  spirit  of  many  of  these  works 

*  It  wa»  not  until  recently  that  the  113.  Inventory  of  thli  collection 
wat  discovered  among  the  papers  of  the  prinoe  of  Schwartxonbcrg  In 
Vienna.  It  was  published  In  1888  by  Adolf  Bsrgvr.  In  1668  Temeri 
publlahod  243  etchings  after  the  best  Italian  works  of  Leopold  Williams 
collection,  which,  with  tho  portraits  of  the  archduke  and  Tenien.  wero 
brought  together  aa  a  volume  in  1660.  under  the  title  EX  Teatro  de 
Pinturae.  *  The  separation  was  only  obtained  In  1778. 

•  Tho  date  Is  often  wrongly  given  as  16,4  or  169ft. 
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in  as  a  whole  marvellous,  their  conscientiousness  must  be  regarded 
as  questionable.  Especially  to  the  later  production*  we  often 
detect  a  lack  of  earnestness  and  of  the  calm  and  concentrated  study 
of  nature  which  alone  prevent  expression  from  degenerating  into 
grimace  in  situations  like  those  generally  depicted  by  Teniora.  Hi» 
education,  and  ttill  more  his  real  and  assumed  position  in  society, 
to  a  great  degree  account  for  this.  Biouwcr  knew  more  of  taverns  j 
Ostade  waa  more  thoroughly  at  home  in  cottages  and  humble  dwell- 
ings ;  Teniers  throughout  triumphs  in  broad  daylight,  and,  though 
many  of  hia  interior*  may  be  justly  termed  masterpiece*,  they  seldom 
equal  his  open-air  scenes,  where  he  has,  without  constraint,  given 
full  play  to  the  bright  resources  of  his  luminous  palette.  In  this 
respect,  as  in  many  others,  he  almost  invariably  suggests  compari- 
sons with  Watteau.  Equally  sparkling  and  equally  joyous,  both 
seem  to  live  in  an  almost  ideal  world,  where  toil,  disease,  and 
poverty  may  exist,  but  to  be  soon  forgotten,  and  where  sunshine 
teems  everlasting.  But  his  subjects  taken  from  the  Gospels  or 
sacred  legend  are  absurd.  An  admirable  picture  in  the  Louvre 
ahows  Peter  Denying  his  Master,  next  to  a  table  where  soldiers 
•re  smoking  and  having  a  game  at  cards.  He  likes  going  back  to 
subjects  illustrated  two  centuries  before  by  Jerome  Bosch— the 
Temptation  of  St  Anthony,  the  Rich  Man  in  Hell,  iacantationa, 
and  witches — for  the  simple  purpose  of  assembling  the  most  comio 
apparitions.  His  villagers  <rrink(  play  bowls,  dance,  and  sing ; 
they  seldom  quarrel  or  fight,  and,  if  they  do,  sconl  to  be  shamming. 
His  powers  certainly  declined  with  advancing  age ;  the  works  of 
1654  begin  to  look  hasty.  But  this  much  may  be  said  of  Teniers, 
that  no  other  painter  shows  a  more  enviable  ability  to  render  a 
conception  to  his  own  and  other  people's  satisfaction.  His  works 
have  a  technical  freshness,  a  straightforwardness  in  means  and 
intent,  which  make  the  study  of  them  most  delightful;  as  Sir 


Joshua  Reynolds  says,  they  are  worthy  of  the  closest  attention  or 
any  painter  who  desires  to  excel  in  the  mechanical  knowledge  of 
his  art 

As  an  etcher  Teniers  compares  very  unfavourably  with  Ostade, 
Cornells,  Bega,  and  Dusart  More  than  500  plates  were  made  from 
his  pictures;  and,  if  it  be  true  that  Louis  XIV.  judged  hia  "baboons" 
(marjott)  unworthy  of  a  place  in  tho  royal  collections,  they  found 
admirable  engravers  in  France  —  Le  Bas  and  bis  scholars — and 
passionate  admirers.  The  duks  of  Bedford's  admirable  specimen 
was  sold  for  18,030  livres  (£1880)  in  1768.  Tho  Prodigal  Son,  now 
in  the  Louvre,  fetched  80,000  livres  (£8095)  in  1770.  8mith'a 
estimates  have  long  since  been  greatly  exceeded.  The 
in  8t  Petersburg  he  gives  as  worth  £2000.    The  Belgian 


Government  gave  £5000  in  1867  for  the  Village  Pastoral  of  1652, 
which  is  now  in  the  Brussels  museum  ;  and  a  picture  of  the  Prodigal 
Son,  scarcely  16  by  28  inches,  fetched  £5280  in  1876. 

Although  Van  Tilborgh,  who  was  a  scholar  of  Teniers  in  Brussels, 
followed  his  style  with  some  success,  and  later  painter*  often  excelled 
in  figure- painting  on.  a  small  scale,  Teniers  cannot  be  said  to  have 
formed  a  school.  Properly  speaking,  he  is  the  last  representative 
of  the  great  Flemish  traditions  of  the  17th  century. 

Bee  T.  Smith,  A  Cntaloyvt  /taleonai  of  fat  tforb  of  IK4  not*  Eainmi  Dutch, 
flemitk,  and  Prtnek  Paltltri',  Joha  Vormoelen,  hotlet  kUtariqui  nr  David 
Teniere  tt  m  famiUt  ■  L  (Ulnloot,  Qvtlqua  renertyiiemeiile  nr  la  /mUle  de 
P.  P.  JtuSmu  *t  U  diet*  it  Dawut  Tenure  and  Vn  pencil  dt  Da  rid  Ttnim  H 
la  corporation  die  peJufree  a  Bmrlln  ;  A!  ph.  Winters,  if  Moire  dn  eselreu 
dt  BmMts  sod  lu  lai>U»rl>i  oruetfolwe  ;  P.  T.  Van  der  Bnadern.  O*- 
mkudnit  dit  AMvtryKk,  ScAMdrrecAooi ;  Max  Roosee,  CeeeaKAle  der  ilalt'- 
eeAWe  A*t»irp4t»  ;  wTflode,  -ddrwea  Bre.wr,  eta  BUd  miiu  UUm  mod  «<ate 
Mtfiu  (U.  H.) 

TENIMBER.    See  Timor  Laut. 

TENISON,  Thomas  (1636-1715),  archbishop  of  Canter- 
bury, was  the  son  of  Rot.  John  Tenison,  rector  of 
Mundsley,  Norfolk,  by  Mary,  daughter  of  Thomas  Dowson 
of  (Tottenham,  Cambridgeshire,  where  he  was  born  on  29th 
September  1636.  He  was  educated  at  the  free  school, 
Norwich,  whence  he  entered  Corpus  Christi  College,  Cam- 
bridge, as  a  scholar  on  Archbishop  Parker's  foundation.  He 
graduated  B.A.  in  1657,  M.A.  in  1660,  was  chosen  fellow 
in  1662,  and  became  B.D.  in  1667.  For  a  short  time  ho 
studied  medicine,  but  in  1659  was  privately  ordained.  In 
1667  he  was  presented  to  tho  living  of  Holywell-cum- 
Needingworth,  Huntingdonshire,  by  tho  earl  of  Manchester, 
to  whose  son  ho  had  been  tutor,  and  in  1670  to  that  of  St 
Peter's  Mancroft,  Norwich.  In  1680  he  received  the 
degree  of  D.D.,  and  was  presented  by  Charles  II.  to  the 
important  cure  of  St  Martin's-in-the-Fields.  Tenison,  ac- 
cording to  Burnet,  "endowed  schools,  set  up  a  public 
library,  and  kept  many  curates  to  assist  him  in  his  inde- 
fatigable labours."  Being  a  strenuous  opponent  of  the 
Church  of  Rome,  and  "  Whitehall  lying  within  that  parish, 
ho  stood  as  in  the  front  of  the  battle  all  King  James's  reign." 


In  1678,  in  a  Discourse  of  Idolatry,  he  had  endeavoured 
to  fasten  the  practices  of  heathenish  idolatry  on  the  Church 
of  Rome,  and  in  a  sermon  which  he  published  in  1681  on 
Discretion  in  Giving  Alius  was  attacked  by  Andrew  Pulton, 
bead  of  the  Jesuits  in  the  Savoy.  Tenison's  reputation 
as  an  enemy  of  Catholicism  led  the  duke  of  Monmouth 
to  send  for  him  before  his  execution  in  1685,  when  Bishops 
Ken  and  Turner  refused  to  administer  the  Eucharist ;  but, 
although  Tenison  Bpoke  to  him  in  "  a  softer  and  less  per- 
emptory manner  "  than  the  two  bishops,  he  was,  like  them, 
not  satisfied  with  the  sufficiency  of  Monmouth's  penitence. 
Under  William,  Tenison  was  in  1689  named  a  member  of 
the  ecclesiastical  commission  appointed  to  prepare  matters 
towards  a  reconciliation  of  the  Dissenters,  the  revision  of 
the  liturgy  being  specially  entrusted  to  him.  A  sermon 
which  he  preached  on  the  commission  was  published  tho 
same  year.  He  appears  to  have  been  better  satisfied  with 
the  religious  sentiments  of  Nell  Gwynn  on  the  approach 
of  death  than* with  those  pf  the  duke  of  Monmouth,  for 
in  1691  he  preached  her  funeral  sermon,  in  which  he  re- 
presented her  as  truly  penitent, — a  charitable  judgment 
which  did  not  meet  with  universal  approval.  The  general 
liberality  of  Tenison's  religious  views  commended  him  to 
the  favour  of  William,  and,  after  being  made  bishop  of 
Lincoln  in  1691,  he  was  promoted  to  the  primacy  in 
December  1694.  He  attended  Mary  during  her  last  ill- 
ness and  preached  her  funeral  sermon  in  Westminster 
Abbey.  When  William  in  1695  went  to  take  command 
of  the  army  in  the  Netherlands,  Tenison  was  appointed 
one  of  the  seven  lords  justices  to  whom  his  authority 
was  delegated.  Along  with  Burnet  he  attended  William 
on  his  deathbed,  and  it  was  from  their  hands  that  he 
received  the  Eucharist.  He  crowned  Queen  Anne,  but 
during  her  reign  was  not  in  much  favour  at  court.  He 
was  a  commissioner  for  the  Union  in  1706.  A  strong 
supporter  of  the  Hanoverian  succession,  he  was  one  of  the 
three  officers  of  state  to  whom  on  the  death  of  Anne  was 
entrusted  the  duty  of  appointing  a  regent  till  the  arrival 
of  George  I.,  whom  be  crowned  on  31st  October  1714. 
Tenison  died  at  London  on  14th  December  of  the  following 
year.  Besides  the  sermons  and  tracts  above  mentioned, 
and  various  others  on  different  points  of  tho  Popish  con- 
troversy, Tenison  was  the  author  of  The  Creed  of  Mr 
Hobbes  examined  (1670)  and  Baconia,  or  Certain  Genuine 
Remain*  of  Lord  Bacon  (1679). 

The  ifemoirs  of  the  Lift  and  Times  of  the  ifost  Rev.  Father  in  Qod, 
Dr  Thomas  Tenison,  late  Archbishop  of  Canterbury,  appeared  with- 
out  date  not  long  after  his  death.  See  also  Burnet's  History  of 
his  own  Tine  ana  Macaulay'e  Sittory  of  England. 

TENNANT,  WnxiAM  (1784-1848),  author  of  Anster 
Fair,  was  born  in  1784  at  Anstruther  in  Fifeshire,  the 
birthplace  of  two  other  contemporary  Scottish  worthies, 
Thomas  Chalmers  and  John  Goodsir.  He  was  lame  from 
childhood,  like  his  more  famous  contemporaries  Byron  and 
Scott,  and  this  probably  determined  his  father,  who  was  a 
small  merchant  and  farmer,  to  educate  him  for  a  scholarly 
career.  But  the  paternal  means  failed  before  he  had  com- 
pleted his  curriculum  at  St  Andrews,  and  he  was  obliged 
to  return  home  and  act  for  some  eight  years  of  his  early 
manhood  as  clerk  to  one  of  his  brothers,  a  corn-factor. 
The  corn-factor's  clerk,  however,  under  the  impulse  of  a 
genius  for  language  and  a  strong  delight  in  literature,  be- 
sides Greek  and  Latin  and  Hebrew,  mastered,  during  his 
leisure,  Italian  and  German,  and  not  only  read,  but  set 
himself  to  imitate,  Ariosto  and  Wioland.  And,  strange  to 
say,  this  poor  youth,  in  a  remote  country  town,  anticipated 
the  fashion  of  mock-heroic  verse,  which  was  set  for  England 
by  "  the  ingenious  brothers  Whistlecraft,"  and  which  gave 
Byron  the  hint  for  his  Don  Juan.  Anster  Fair,  a  fantastic 
poem  in  ottava  rima,  amazingly  fluent,  brimming  over  with 
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high  spirits,  rich  almost  to  excess  in  diction  and  fanciful  I 
imagery,  was  written  by  Tennant  in  1811,  when  his  brother's 
business  had  failed  and  he  did  not  know  where  to  look  for 
employment  Its  publication  in  1812  brought  the  poet 
into  notice,  and  employment  was  found  for  him  as  school- 
master of  the  parish  of  Dunino,  near  St  Andrews.  From 
this  he  was  promoted  (1816)  to  the  school  of  Lasswade, 
near  Edinburgh;  from  that  (1819)  to  a  mastership  in 
Dollar  academy;  from  that  (1831),  by  Lord  Jeffrey,  who 
bad  written  an  admiring  review  of  Antler  Fair,  to  the 
professorship  of  Oriental  languages  in  St  Andrews.  Ten- 
nant never  fulfilled  the  promise  of  his  first  poem,  which 
reads  as  if  it  had  been  dashed  off  in  a  fit  of  careless  and 
happy  inspiration,  and  never  flogs  in  its  humorous  glee 
from  the  first  stanza  to  the  lost.  The  Thane  of  Fife  (1822), 
in  which'  he  essayed  the  same  vein,  evidently  coat  him 
more  pains,  shows  the  same  high  reach  of  humorous 
imagination,  and  is  indeed,- as  he  claimed  for  it,  "bold  in 
its  style  and  rare,  fantastic,  and  sublime."  But  the  subject 
was  more  remote  from  general  interest;  the  mock- epic 
machinery,  with  all  his  wealth  of  grotesque  description, 
was  too  far-fetched  for  the  popular  taste;  and  the  poem 
fell  flat.  A  third  poem,  in  the  Scotch  dialect,  Papistry 
Stormed  (1827),  though  full  of  tho  most  spirited  descrip- 
tion, "was  also  in  a  vein  of  humour  that  found  few  sympa- 
thizers. He  wrote  also  two  historical  dramas,  Cardinal 
Beaton  (1823)  and  John  Baliol  (1825).  Hia  lost  published 
work  was  a  series  of  Hebrew  Drama*  (1845),  founded  on 
incidents  in  Bible  history.  He  died  near  Dollar,  on  15th 
February  1848. 

A  Memoir  of  Tannant  by  M.  7.  Cbnolly  was  published  in  1861. 

TENNENT,  Sib  Jambs  Embkson  (1794-1869),  English 
politician  and  traveller,  the  third  son  of  William  Emerson, 
a  merchant  of  Belfast,  was  born  there  on  7th  April  1794. 
He  was  educated  at  Trinity  College,  Dublin,  of  which  he 
became  LL.D.  After  travelling  in  Greece,  where  he  made 
the  acquaintance  of  Lord  Byron,  whose  sentiments  in  re- 
gard to  the  Greek  cause  he  fully  shared,  he  studied  for 
the  bar  and  was  called  at  Lincoln's  Tnn  in  1831.  He 
published  a  Picture  of  Greece  (1626),  Letter*  from  the  JSgean 
(1629),  and  a  History  of  Modern  Greet*  (1830).  On  his 
marriage  to  the  daughter  and  heiress  of  William  Tennent, 
a  wealthy  merchant  at  Belfast,  he  adopted  by  royal  licence 
the  name  of  his  wife  in  addition  to  his  own.  He  entered 
parliament  in  1832  as  member  for  Belfast  In  1841  he 
became  -secretary  to  the  India  Board,  and  in  1845  he  was 
knighted  and  appointed  colonial  secretary  of  Ceylon,  where 
he  remained  till  1850.  The  result  of  his  residence  there 
appeared  in  Christianity  in' Ceylon  (1850)  and  Ceylon, 
Phyticai,  Historical,  and  Topographical  (2  voIb.,  1859). 
On  his  return  he  became  member  for  Lisburn,  and  under 
Lord  Derby  was  secretary  to  the  Poor  Law  Board  from 
February  to  November  1852.  From  then  till  1667  he 
was  permanent  secretary  to  the  Board  of  Trade,  and  on 
his  retirement  he  received  a  baronetcy  from  Lord  Palmer- 
ston.  In  his  early  years  his  political  views  had  a  Radical 
tinge,  and,  although  he  subsequently  joined  the  Tories,  his 
Conservatism  was  of  a  mild  type.  He  withdrew  from  the 
Whigs  *long  with  Lord  Stanley  and  Sir  James  Graham, 
and  afterwards  adhered  to  PeeL  He  died  in  London  on 
6th  August  1869. 

Besides  tho  bookii  above  mentioned,  be  wrote  Belgium  in  1840 
(1841)  and  Wine,  Us  Dulis*  and^  Taxation  (1865j,  and  waa  •  eon- 

Plate  II.     TENNESSEE,  one  of  the  United  States  of  North 
America,  tho  third  added  (June  1796)  to  the  original 
thirteen,  its  predecessors  having  been  Vermont  (1791)  and 
Bound-  Kentucky  (1792).    Tennessee  is  bounded  on  the  E.  by  the 
a"0*     TJnaka  Mountains,  which  divide  it  from  North  Carolina, 
on  tho  S.  by  the  line  of  lat.  35*  N.,  dividing  it  from  Georgia, 
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I  Alabama,  and  Mississippi ;  on  tho  W.  by  the  Mississippi 
I  river,  dividing  it  from  Arkansas  and  Missouri ;  and  on  the 
N.  by  a  line  which  erroneous  surveys  have  caused  to  vary 
greatly  from  the  intended  boundary, — the  line  of  lot.  °36* 
3C  N.— the  variations  all  being  measured  to  the  north  of 
that  parallel  The  actual  boundary  commences  at  the 
north-east  corner  of  the  State  7  miles  north  of  36*  3C,  and 
continues  at  that  distance  as  far  as  the  frontier  of  Virginia 
and  Kentucky,  where  it  diminishes  to  5  miles ;  thence 
to  about  its  intersection  with  86*  30'  W.  it  increases  to 
1 1  miles ;  thence  a  deflexion  southwards  to  a  point  about 
2  miles  from  the  Cumberland  reduces  it  to  10  miles ;  there 
it  suddenly  shoots  north  again  to  12  miles,  which  distance 
is  increased  to  12 J  by  the  time  it  strikes  the  Tennessee;  , 
on  the  other  side  of  that  river  it  becomes  very  nearly  * 
coincident  with  the  normal  36*  3(K ;  and  to  that  line  it 
adheres  with  very  slight  aberrations  until  it  strikes  the 
Mississippi  The  eastern  boundary  has  one  deviation  from 
the  stipulated  line  :  it  runs  along  tho  culminating  ridge  of 
the  Unakas  till  within  26  miles  of  the  Georgia  frontier, 
when  it  turns  due  south,  giving  to  Tennessee  a  triangular 
piece  of  territory  which  should-  belong  to  North  Carolina. 
The  area  of  the  State  was  41,750  square  miles  in  1880. 
Its  extreme  length  is  432  miles  and  its  width  109. 

Configuration  and  Geology. — Commencing  at  the  eastern  Geology- 
frontier,  the  State  of  Tennessee  is  divided  into  several 
districts,  having  distinct  characteristics  and  separated  by 
well-marked  natural  boundaries,  whose  general  direction 
from  north-east  to  Bouth-west  corresponds  with  the  trend 
of  the  main  valleys  (see  the  geological  sketch  map  in- 
serted on  pi  DL). 

1.  The  mountain  region  of  East  Tennessee  is  a  long  nar- 
row belt  of  very  irregular  surface,  comprised  between  the 
Unaka  Range  and  a  disjointed  chain  of  lower  mountains, 
the  principal  of  which  are  called  the  Chilhowee  Range, 
and  the  whole  of  which  may  be  considered  as  constituting 
the  secondary  mountain  system  of  the  State.  The  inter- 
vening space  is  occupied  by  broken  masses  forming  hills, 
mountains,  and  valleys,  some'  parallel  to  the  principal 
ranges,  some  crossing  the  space  at  right  angles  to  them. 
This  region  varies  in  width  from  28  miles  to  about  7. 
AQ  the  rocks  of  this  region  and  the  next  to  it  belong  to 
what  constitute  in  England  the  Silurian  and  Cambrian 
systems,  the  former  being  found  in  the  western  and  the 
latter  in  the  eastern  part  of  the  district.  It  has  been 
contended  that  some  metamorphic  rocks  near  the  crest 
of  the  mountains  belong  to  the  Archaic  (Huronian  and 
Laurentian)  system ;  but  the  preponderance  of  geological 
opinion  now  assigns  them  to'  the  same  formations  tjs  the 
neighbouring  rocks,  the  difference  in  structure  being  due' 
to  metamorphic  action.  'The  lowest  of  these,  called  in 
Tennessee  the  Ocoee  group,  is  believed  to  be  coeval  with 
the  I'otadatn  group  of  the  American  system, — the  Lower 
Silurian  and  perhaps  the  Upper  Cambrian  of  the  British 
Isles.  It  consists  chiefly  of  slates  and  conglomerates,  with 
the  sandstones  of  the  Chilhowee  group  above.  Above 
these  lost  are  the  Knox  dolomite  group,  with  its  shales 
and  limestone  more  separated  from  the  other  two  groups 
and  perhaps  not  exactly  corro»i>onding  to  any  other  recog- 
nized formations.  The  crystalline  metamorphic  rocks  are 
mainly  syenitic  and  micaceous  gneiss,  with  micaceous,  horn- 
blendic,  and  talcose  schists.  .Occasional  small  dykes  of 
diorite,  greenstone,  and  basalt  traverse  these  rocks,  some- 
times interstratified,  but  oftener  breaking  through  them. 

2.  Tho  rocks  of  the  first  division  are  tilted  at  very  high 
angles ;  those  of  the  second  division,  the  eastern  valley  of 
the  Tennessee,  are  fractured  and  distorted  at  nearly  every 
conceivable  angle,  and,  in  consequence,  it  is  the  edges  of 
the  uplifted  strata  which  here  form  the  surface.  The  strata' 
have  been  eaten  awt»y  to  form  valleys,  or  left  standing  as 
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ridges,  giving  the  whole  tract  a  deeply  channelled  character, 
the  ridges  consisting  of  sandstone  and  dolomito  and  the 
▼alleys  of  friable  schists.  These  all  trend  in  the  prevalent 
direction  of  the  Appalachian  upheaval,  from  north-east  to 
south-west.  The  rivers  take  the  same  directions,  except 
when  they  break  through  transverso  fissures  in  the  ridges, 
or  work  round  their  terminations  where  they  give  way  to 
the  outcropping  of  other  rocks ;  in  these  cases  the  current 
runs  at  right  angles  to  their  prevalent  direction.  All  these 
formations  belong  to  the  Silurian  period,  the  oldest  cropping 
out  to  the  eastward,  the  later  members  appearing  to  the 
westward.  In  some  spots  the  Subcarboniferous  rocks 
which  once  covered  the  entire  valley  have  escaped  the 
erosive  action  which  swept  the  rest  away.  The  whole 
district  is  a  valley  of  denudation  which  has  been  excavated 
by  the  Tennessee  and  its  tributaries, — some  breaking 
through  the  Unaka  barrier,  and  others  descending  from 
Virginia  along  the  longitudinal  valleys  above  described, 

3.  Rising  in  a  steep  elevation  at  from  800  to  1200  feet 
above  the  average  level  of  the  eastern  valley  of  the  Ten- 
nessee is  the  plateau  popularly  called  tho  Cumberland 
Mountain.  This  mass,  superincumbent  on  the  Silurian 
system,  consists  of  four  very  distinctly  marked  formations, 
— (i.)  the  Devonian  black  shale,  (ii.)  the  Subcarboniferous 
silicious  beds,  (iiL)  the  Mountain  Limestone,  (iv.)  the  Coal- 
measures.  These  can  easily  be  distinguished  one  above 
another  on  the  face  of  the  eastern  escarpment ;  but  on  the 
western  side  the  first  two  oxtend  in  a  wido  plain  far  beyond 
the  base  of  tho  plateau,  constituting  the  fourth  district. 
Tho  Mountain  Limestone  is  shaly  at  the  bottom,  and  more 
solid  at  the  top,  where 'it  abounds  in:  silicious  concretions. 
The  Coal-measures  -consist  of  thick  slabs  of  sandstone  and 
conglomerate  with  the  scams  of  coal  interstratified  between 
them.  In  its  southern  portion  the  plateau  is  divided  longi- 
tudinally by  the  narrow  valley  of  the  Sequatchie  river, 
which  cuts  deep  into  the  subjacent  Silurian  beds.  The 
portion  east  of  this  valley,  known  as  Walden's  Ridge,  has 
its  strata  much  disturbed  and  tilted,  conformably  with 
the  Silurian  rocks  below ;  the  westorn  portion,  on  the  con- 
trary, has  all  iU  strata  nearly  horizontal.  This  formation, 
averaging  about  40  miles  in  width,  is  divided  by  a  stratum 
of  conglomerate  80  feet  thick  into  the  upt>er  and  lower 
Coal-measures,  the  former  of  which  are  much  the  more 
productive,  but  cover  a  leas  area,  large  portions  of  it  hav- 
ing been  carried  away  by  denudation.  These  coal-seams 
are  believed  to  average  an  aggregate  thickness  of  8  feet 
and  to  cover  an  area  of  5000  square  miles. 

4,  5,  6.  The  Subcarboniferous  area,  the  central  basin, 
and  the  western  valley  of  the*  Tennessee  can  best  be  con- 
sidered together.  They  consist  of  the  Subcarboniferous 
silicious  beds,  together  with  the  basins  formed  by  their 
erosion.  On  the  western  face  of  the  Carboniferous  belt 
the  Mountain  Limestone  has  been  carried  away  with  the 
harder  rocks  of  the  Coal-measures  above  it,  but  the  under- 
lying silicious  beds  have  resisted  all  erosive  forces  and  are 
ppread  out  over  an  extended  area  on  both  sides  of  the 
Mississippi.  In  Tennessee  they  form  a  margin  round  the 
central  basin  and  are  styled  by  local  geologists  the  "  high- 
land rim."  They  consist  of  two  strata,  a  lower  one  dis- 
tinguished by  the  absence  of  lime  and  iron,  and  an  upper 
one  which  contains  both  these  materials  in  abundance. 
Both  members  consist  mainly  of  a  peculiar  gravel,  formed 
of  silicious  concretions  embedded  in  a  stiff  retentive  clay. 
The  upper  stratum  has  in  addition  considerable  horizontal 
beds  of  limestone ;  it  contains  abundant  fossils  of  a  large 
coral,  Lithostrotion  eanadetue,  by  which  it  is  easily  recog- 
nized, is  very  fertile,  and  possesses  inexhaustible  beds  of 
limonite.  The  lower  stratum  is  destitute  of  both  fossils 
and  minerals  and  is  of  but  little  account  for  agriculture. 
Excavated  from  this  formation  is  the  central  valley  of 


Tennessee  (No.  5),  surrounded  on  all  sides  by  an  escarp- 
ment of  about  200  feet  in  depth,  by  which  descent  is  made 
from  the  "  rim  "  into  the  valley.  All  the  members  of  the 
Silurian  period,  except  the  three  lowest,  are  represented 
in  this  valley,  which  has  been  formed  by  the  erosive  action 
of  the  rivers  within  its  borders:  its  higher  strata  were 
carried  off  northwards  by  the  Cumberland  and  its  tribu- 
taries, westward  by  the  Duck,  and  southward  by  the  Elk, 
the  last  two  being  tributaries  of  the  Tennessee.  A  channel 
of  erosion  along  tho  lower  portion  of  the  Duck  river  con- 
nects this  valley  with  another  (No.  6)  much  narrower — the 
western  valley  of  the  Tennessee — where  again  the  Silurian 
beds  have  been  reached  by  the  removal  of  the  Subcarbon- 
iferous formations  above  them.  Again,  south  of  the  main 
basin,  the  portion  drained  by  the  Elk  is  nearly  separated 
from  the  rest  by  a  number  of  detached  hills  of  the  Subcar- 
boniferous formation,  marking  tho  watershed  which  divides 
the  headwaters  of  the  Elk  from  those  of  the  Duck. 

7,  8,  9,  10.  A  little  west  of  the  Tennessee  river  the 
Palaeozoic  rocks  disappear  under  the  Cretaceous  formations 
(No.  7),  and  those  in  their  turn  are  covered  successively 
by  the  Tertiary,  Quaternary,  and  recent  formations  (Nos. 
8,  9,  and  10).  The  tract  df  ground  covered  by  these  four 
formations  constitutes  the  Mississippi  slope  of  western 
Tennessee,  all  of  whose  rivers  run  westward  and  discharge 
into  tho  Mississippi  The  dip  of  the  strata  is  very  slight, 
and  the  surface  inclines  with  a  very  gentle  elope. 

In  general  terms,  the  territory  embraced  in  Tennessee 
may  be  described  as  a  great  mountain  chain  on  the  east, 
from  the  foot  of  which  extends  a  gently  inclined  plane, 
interrupted  by  an  elevation,  the  Cumberland  or  Carboni- 
ferous plateau,  and  a  depression,  the  central  valley. 

£ive>$. — The  Cumberland  and  the  Tennessee  are  the  principal  Riven, 
channels  of  inland  navigation,  while  the  Mississippi,  washing  the 
whole  western  frontier  of  the  State,  is  ita  outlet  to  tho  Gulf  of 
Mexico.  The  headwaters  and  embouchure  of  the  Cumberland  are 
in  Kentucky,  but  much  the  greater  part  of  its  navigable  stream  is 
in  Tennessee.  From  ita  confluence- with  the  Ohio,  at  Smithland, 
Kentucky,  to  Nsshvillo,  a  distance  of  200  mile*,  it  is  generally 
navigable  for  eight  months  in  the  year,  and  during  high  water  it 
is  sometimes  accessible  to  light-drift  steamboats  more  than  800 
miles  further.  The  Tennessee  rises  in  Virginia,  crosses  east  Tennes- 
see in  a  south-western  direction,  and  enters  Alabama  a  littlo  above 
Bridgeport ;  in  that  State  it  assumes  successively  a  westerly  and  a 
northerly  direction,  and  then  re  enters  Tenne»e«  and  crosses  the 
State  northwards  to  its  confluence  with  the  Ohio  at  Paducah,  Ken- 
tucky. Ita  navigable  waters  are  divided  by  obstructions  into  three 
portions, — (1)  from  the  mouth  to  Florence,  Alabama,  S00  miles, 
where  navigation  is  arrested  by  the  Muscle  shoals  ;  (2)  thence 
through  Alabama,  about  100  miles,  when  the  river  breaks  through 
the  Cumberland  Mountain;  and (3) from  Chattanooga  to  Kingston, 
about  100  miles  further. 

Agriculture. — In  1880  the  nnmber  of  farms  wss  165,850,  ernbrac-  Afrricul- 
ing  8,496,556  acres  of  improved  land,  valued  at  $206,749,837.    The  ture. 
principal  productions  are  Indian  corn,  wheat,  oats,  cotton,  tobacco, 
potatoes,  pea-nuts,  and  hay,  particulars  of  which  for  different  years 
are  shown  in  tho  following  table  :— 
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In  1884  1,250,000  bushels  of  pea-nuts  wero  produced,  as  against 
600,000  in  1883.  In  recent  years  considerable  attention  has  hern 
given  to  the  cultivation  of  fruit  and  vegetables. 

The  live  stock  statistics  in  different  years  are  shown  in  tho  table 
which  f  " 
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Mintrali. — The  chief  mineral*  found  in  the  Stats  are  coal,  iron,  I 
copper,  cine,  lead,  and  manganese.  Of  coal  the  output  was  494,491 
(one  in  1880  and  1,100.000  ton*  in  1895  ;  in  the  Utter  Tear  there 
were  also  208,400  tons  of  coke.  In  1880  there  were  produced  89,933 
tons  of  iron  ore  (320,040  tons  in  1885),  153,880  lb  of  copper  ingot*, 
and  792,821  cubic  feet  of  marble  and  limestone.  Of  line  17,415 
tons  were  produced  in  1884.  Besides  the  minerals  already  men- 
tioned. Totinesaeo  yields  millstone  grit,  hydraulic  rock,  barytas, 
fire-clay,  gold,  and  petroleum. 
Iffir. .:-  Manufacture. — Since  1876  the  manufacturing  Industries  of  the 
tactu.-es.  State  huve  grown  immensely.  From  1880  to  1885  the  number  of 
establishments  increo»ed  from  4820  to  4425,  tho  capital  invested 
from  $20,0!>2,845  to  $40,703,650,  and  the  value  of  the  manufactured 
product*  from  f3r.074.88O  to  175,218,211.  In  1880  cotton  was 
manufactured  in  the  State  to  the  value  of  $934,014  (in  1885  to 
$2,719,768),  carriages  and  waggons  $1,253,721,  flour  and  grist- 
mill products  $10,784,804,  foundry  and  machine-shop  products 
$1,191,531,  iron  and  steel  $2,274,203,  leather  $2,051,087,  lumber 
$4,015,310,  and  cotton-toed  oil,  cotton  toed,  and  cake  to  the  ralue 
of  $1,235,000. 

Papula-  Population. — The  population  of  the  State,  which  in  1860  was 
lion.  1,109,801  and  in  1870  1,258,620,  was  in  1880  1,542,859  (males 
709,277,  females  773,082).  Of  this  last  total  403,161  were  Negroes. 
In  1887  tho  total  population  was  estimated  to  number  about 
1,800,000,  giving  a  density  of  43  inhabitant*  to  the  square  mile, 
a  against  30"9  in  1880.  The  growth  of  the  nrincipal  cities  is 
ihown  by  the  following  table  : — 
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decline  in  the  population  of  Memphis  i*  ac- 
two  epidemics  of  yellow  fever  in  1878  and  1879  (see 
UMtrHisk  Chattanooga  is  still  increasing  at  a  very  rapid  rate  in 
uce  of  the  vast  development  of  tho  mineral  resources  of 
Knoxville  is  also  growing  from  the  some  caw*, 
but  not  so  rapidly  as  Chattanooga. 

Mutation.  —Provision  for  common  school  education  was  made 
before  the  Civil  War,  but  was  limited  to  white  children.  A  State 
bank  was  established  for  the  purpose  of  regulating  the  currency, 
and  a  portion  of  its  capital  was  reserved  as  a  school  fund  ;  it*  pro- 
fits were  also  to  be  used  for  school  pur  pores.  The  fund  on  which 
interest  is  now  paid  is  $2,512,500.  A  bill  is  now  (1837)  before  the* 
State  legislature  to  Increase  the  permanent  State  fund  to  $5,000,000. 
l't  <ndes  this,  the  proceeds  of  a  tax  of  15  per  cent,  on  property  and  a 
poll  tax  of  #1  per  annum  are  applied  to  the  same  purpose.  Moreover, 
each  county  has  the  power  of  imposing  a  school  tax  on  its  people,  and 
many  incorporate  cities  and  towns  add  still  further  to  it  by  special 
taxes  within  their  limits.  All  children  between  six  and  twenty- 
one  (eighteen  until  1 385)  are  entitled  to  free  education  in  tho  public 
schools.  In  1875  the  school  population  numbered  426,612,  of  whom 
there  were  199,058  pupils  enrolled.  In  1886  the  corresponding 
rere  609,028  and  373,877,  and  in  1887  623,450  and  383,537. 
the  common  schools  numerous  private  schools  exist. 

is  provided  for  in  several  institutions,  such  as 
Vanderbilt  university  (Methodist)  at  Nashville,  the  university  of 
the  South  (EpUcopeiian)  at  Scwanoe  or  Cumbcrlsnd  Mountain, 
the  south-western  Presbyterian  university  at  Clarksville,  and  others; 
the  university  of  Tennessee  at  Knoxville  is  supported  by  State 
grants,  and  is  not  nuder  tho  direction  of  any  one  denomination. 
Many  smaller  establishments  entitled  universities  exist  in  various 
parts  of  the  State. 

Administration,  At. — The  legislative  and  executive  functions  of 
government  ore  carried  on  by  a  governor,  a  State  senate,  and  a 
house  of  representatives,  whose  respective  duties  and  prerogatives 
correspond  almoe^  exactly  to  those  of  the  president,  senate,  and 
representative*  of  the  United  States.  Both  tho  senators  (33)  and  the 
representatives  (99)  are  elected  for  two  years.  The  president  of  the 
senate,  who  is  elected  by  the  senators,  succeeds  as  governor  in  case 
of  the  .death  of  tho  elected  governor  during  his  term  of  office.  Tho 
governor  has  the  power  of  veto  on  the  Acts  of  the  legislature.  In 
pose  of  its  exercise,  tho  Act  is  returned  to  the  legislature,  when,  if 
it  pnsacs  by  n  constitutional  majority  in  both  houses,  it  becomes 
law  in  spita  of  the  veto. 

The  judiciary  sdministrarion  is  carried  on  by  courts  of  four 
designations,— the  county  criminal  courts,  the  circuit  courts,  tho 
chancery  courts,  and  tho  supreme  court  of  the  State.  The  county 
courts  consist  of  the  magistrates,  who  sssemblo  at  the  county  scat 
four  times  a  year  to  transact  county  buaiuess.  They  elect  a  chair- 
man out  of  their  own  body,  who  by  virtue  of  such  election  becomes 
tho  financial  agent  of  tho  county.  In  counties  largo  enough  to 
justify  it,  a  county  judge  is  elected,  who  exercises  criminal  juris- 
diction. There  are  fourteen  circuit  courts,  each  having  jurisdiction 
»n  several  counties  ;  in  these  all  common-law  cases  are  adjudicated, 
in  those  counties  where  there  is  a  criminal  judge. 


are  eleven  chancery  divisions,  for  each  of  which  a  chancellor  a 
electod,  who  tries  all  case*  in  equity  in  his  division.  All  these 
judges  are  elected  for  eight  years.  The  judges  of  the  supreme  court, 
five  in  number,  are  electee!  by  the  people  at  large,  but  not  more 
than  two  can  be  taken  from  any  one  of  three  divisions  of  the  Stat* 
vit,,  the  eastern,  middle,  and  western.  Their  jurisdiction  ispunlr 
appellate  :  they  revise  the  docisions  of  tho  other  courts,  ana  their 
decisions  are  final,  except  where  a  question  arises  as  to  the  filter 
pre  tat  ion  of  the  United  States  constitution. 

History, — At  the  time  of  its  first  settlement  snd  occupation  by  Hiitr? 
Europeans  Tennessee  was  part  of  the  territory  granted  to  the  colony 
of  North  Carolina  by  Charles  II.    It  was  then,  however,  s  hypo- 
thetical claim,  the  boundsries  of  which  were  chiefly  determined  hy 
36°  30"  and  35'  N.  lat.    The  eastern  boundary  of  North  Carolbi 
was  tho  Atlantic  Ocean  ;  on  tho  other  sido  the  western  territory 
extended  acco/diug  to  one  theory  to  the  Mississippi,  seconding  to 
another  theory  to  the  Pacific  Ocean.    Wh*n  the  Engluh  settlers 
began  to  cross  the  Appalachian  chain,  they  found  the  French  estab- 
lished on  the  Mississippi  and  its  tributaries — the  Ohio,  the  Ten- 
nessee, and  the  Cumberland.    The  Spanish  claim  of  an  indefinite 
extension  of  their  possessions  in  Florida  was  also  a  constant  menace 
to  the  advances  of  the  earliest  English  colonists  in  the  direction  of 
South  Caroline  and  Georgia.    The  most  important  effort  of  truts- 
montane  colonization  by  the  British  prior  to  1760  was  the  estab- 
lishment of  Fort  Loudon  on  the  Little  Tennessee  river  in  1766  or 
1767.    But  in  1760  this  post  was  captured  by  the  Cherokees  snd 
its  garrison  massacred ;  and  the  same  fate  befell  a  number  of 
colonists  who  had  settled  between  Fort  Chissel  (on  New  River, 
Ylrginis)  snd  Fort  Loudon.    Early,  in  1761  Colonel  Grant  com- 
pletely routed  the  Cherokee*  and  compelled  their  French  and  Span- 
ish sllios  to  withdrsw  to  Louisiana  and  Georgia.  i 
Eight  years  later  the  stream  of  emigration  began  to  set  westwards,' 
msiulv  by  two  routes,  of  which  ono  led  through  Cumberland  Gap 
to  the  valley  of  the  Cumberland  river,  whilst  the  other  followed 
the  courso  of  the  Tonnessee  round  the  southern  border  of  the 
Cumberland  plateau  into  the  western  Tennessee  valley.    A  body 
of  emigrants  from  Virginia  settled  on  tho  bank*  of  the  river  Hof- 
ston,  in  what  is  now  Hawkins  county,  and  formed  the  nucleus  of 
a  rapidly  increasing  colony,  which  was  mainly  recruited  from  Vir- 
ginia and  North  Carolina.    Tho  chief  settlements  were  on  the 
Watauga  river,  extending  thence  to  the  Nolichucky,  both  tribu- 
taries of  tho  Tennessee.    The  colonists  adopted  a  code  of  laws  for. 
themselves  based  upon  those  of  Virginia,  and  entrusted  their  execu- 
tion to  a  bench  of  five  magistrates.    Their  first  trouble  related  to 
the  title  to  their  lands.    They  supposed  them  selves  to  be  settling 
in  Virginia  ;  but  they  were  really  in  North  Carolina,  and  therefore) 
outside  of  the  territory  which  hsd  been  ceded  to  the  Rritish  crown 
by  the  six  nation*  of  Indians.    A  further  obstacle  was  a  royal  pro- 
clamation dated  nine  yesrs  before  forbidding  privets  persons  to 
purchase  titles  from  the  Indians.    Though  the  Cherokees  had  no 
longer  fixed  habitation  in  the  country,  they  still  claimed  the  whole 
valley  for  hunting  grounds.    The  dilemma  was  solved  by  a  lease- 
negotiated  for  eight  years.  Tho  next  difficulty  arcs*  with  tho  British 
Government  in  alliance  with  the  hostile  Indians.    But  out  of  these 
troubles  the  colonies  on  the  Watauga,  Holston,  and  Nolichucky 
emerged  ss  s  populous  and  powerful  community. 

When  it  was  proposed  to  liquidate  the  debts  incurred  by  both  the 
States  and  the  Federal  Government  for  war  expenses  by  the  sale  of 
public  lands,  an  Act  of  Cession  was  passed  in  1734  by  the  North 
Carolina  legislature  ceding  their  lands  west  of  the  mountains,  includ- 
ing tb,ose  of  the  Watauga  settlers,  to  the  Federal  Government.  But 
in  tho  following  year  tho  North  Carolina  legislature  repealed  the 
Act  of  Cession,  and  the  whole  matter  was  thus  indefinitely  post-' 
poncd.  The  Watauga  community  now  declared  itself  independent 
of  North  Carolina  ;  that  State  had  relinquished  its  sovereignty  over 
them  and  the  Federal  Government  haa  not  accepted  it  At  this* 
time  the  transmontane  territory  consisted  of  Washington,  Sullivan, 
and  Greene  counties.  It  also  embraced  all  the  settlements  on  tho 
Cumberland,  comprising  tho  existing  counties  of  Davidson,  Sumner.' 
Montgomery,  Robertson,  and  Williamson.  Davidson  county  haa 
been  organized  by  the  iniluenoo  of  James  Robertson  (one  of  tho 
csttiest  arrivals  from  North  Carolina," in  1769),  who  had  moved  to 
the  site  of  the  future  city  of  Nashville.  But  Davidson  county  tools' 
no  part  in  these  proceedings.  The  State  organized  by  the  seceding 
counties  in  August  1784  was  called  the  Stato  of  Franklin  ;  its  con- 
stituent counties  returned  to  their  allegiance  to  North  Carolina,  on 
1st  March  1788.  A  second  Act  of  Cession  was  passed  in  1790,  by' 
which  the  defunct  State  of  Franklin  became  part  of  the  territory 
of  the  United  States  south  of  the  Ohio,  including  what  now  consti- 
tute* Kentucky  and  Tennessee.  The  northern  portion  beeamo  a 
State,  under  the  name  of  Kentucky,  in  1792,  ond  the  southern  por- 
tion took  rank  as  the  State  of  Tennessee  in  1796,  being  received 
into  the  Union  tho  same  year.  Tho  settlement  of  middle  Tennessee 
was  much  retarded  bo  long  as  the  path  of  access  to  it  from  east 
Tennessee  was  through  Cumberland  Gap  snd  down  the  Ohio.  Tho 
broader  route  round  the  south  of  tho  Cumberland  plateau  by  tho 
river  was  too  unsafe  for  general  use  on  account  of  f 
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powerful  Indian  tribes— the  Creeks  and  the  Cherokee*.  This 
obstacle  was  finally  removed  by  General  Jackson'*  crushing  defeat 
of  the  Creeks  in  1814,  and  a  hsrge  cession  of  their  territory. 

The  position  of  Tennessee* during  the  Civil  War  was  the  same 
as  that  of  the  other  middle  and  southern  States.  While  secession 
was  in  agitation,  it  refused  to  secede ;  but  when  actual  hostilities 
commenced  it  joined  the  Southern  confederacy.  Even  then,  how- 
ever, west  and  middle  Tennessee  sympathized  with  the  South, 
whilst  eastern  Tennessee  sided  with  the  North.  Each  division  sent 
very  large  contingents  to  the  army  which  it  favoured.  A  large 
portion  of  the  State  was,  during  the  later  years  of  the  war,  iu  toe 
occupation  of  the  Northern  army,  and  many  great  battles  were 
fought  on  its  soil,  notably  those  of  Fort  Donel&on,  Murfreeshorough 
(Stone  River),  Franklin,  and  Nashville.  '  Tennesseo  suffered  moro 
from  the  exhaustion  attendant  on  the  close  of  the  war,  and  from 
tho  rigorous  government  which  accompanied  tho  period  of  recon- 
struction, than  any  other  State  except  Virginia. 

Kee  of  Ttnuaa,  K"s»hvtll«,  1S09 :  Elliott,  "  The  Age  of  the  Soothers 

Appalachlana,"  h.  Amtr,  Jour,  of  Sc.,  April  18S3;  Bradlev,  <JOo  tho  Silurian 
Age  of  the  Southern  Appalachians,"  la,,  April  1675  ;  Haywood,  TKt  Civil  and 
FQlUital  HIMcrry  of  th«  Sttiti  of  Ttnnma  from  IU  tarlUt  Stttlentnt  up  to  (At  Ymr 
1796,  KnoxTille,  1833  ;  Runur,  Annals  o/TrnuuM  to  U«  End  of  tit  gijklmtk 
Ci»Jur)f ;  Partoo,  LiA  of  Andrtv  Jackton,  New  York,  laco ;  Xlrke,  Tin  Rtar 
Guard  of  tKt  Kmiutum,  JUw  Tork,  ISSo  ;  Btportt  of  Tcanesios  Hint.  8oc.  and 
of  Bureau  of  Agriculture,  Mints,  and  Immigration.  (D.  F.  W.) 

TENNIS.  This,  the  oldest,  perhaps,  of  all  existing 
ball-games,  is  at  once  the  most  difficult  to  learn,  on  account 
of  the  intricacy  of  its  laws,  and  the  most  interesting  when 
learnt,"  because  of  the  great  variety  of  its  combinations 
and  tho  difficulty  of  solving  rapidly  tho  problems  which 
are  constantly  presented  to  the  player.  It  derives  an 
additional  claim  to  attention  from  numberless  historical 
associations.  Of  the  origin  of  tennis  it  is  not  possible  to 
speak  with  certainty;  but  it  may  be  confidently  assumed 
that  it  sprang  from  some  very  simple  sport.  It  first 
appeared  in  Europe  in  the  Middle  Ages,  when  we  find 
it  played  in  open  courts,  in  the  parks  or  ditches  of  the 
feudal  castles  of  France  and  Italy.  It  was  at  first  the 
pastime  of  kings  and  nobles,  but  afterwards  became  po- 
pular with  all  classes.  The  French  seem  to  have  borrowed 
it  from  the  Italians,  and  to  have  contributed  some  of  its 
refinements ;  and  the  English  took 
it  from  the  French.  Though  men- 
tioned in  the  Arthurian  romances, 
the  game  was  certainly  not  known 
in  England  in  the  time  of  Arthur. 
The  name  tennit  is  supposed  to 
be  derived  from  the  exclamation 
"TenezP'employcd  by  early  French 
players  in  serving  the  ball.  In  Italy 
tho  game  is  called  "giuoco  della 
palla";  in  Franco,  "jeu  de  paume," 
which  also  means  the  tennis  court ; 
in  Germany  it  is  called  by  the 
generic  title  of  "Ballsplel ";  in 
Spain,  "  juego  al  ble  "  or  "  jugar  al 
Lie."    It  is  clear  from  the  French 


which  a  sloping  roof,  called  the  penthouse,  reaches  to  the 
outer  wall.  The  surrounding  passage  thus  enclosed  (not 
shown  in  plan)  is  7  feet  wide.  Oppo&ito  to  the  long 
penthouse  is  the  main  wall,  in  which  there  is  at  one  point 
a  projection  called  the  tambour,  E,  which  deflects  the  ball 
across  the  court.  In  the  inner  wall,  below  the  penthouse, 
there  are  several  openings,  the  one  at  the  end,  on  the 
service  side,  being  called  the  dedans,  B,  the  others  tho 
gaUeriti.  At  the  further  end  of  the  court  is  the  grille, 
a  square  opening  adjacent  to  the  main  wall.  Across  the 
court,  halfway  between  the  two  ends,  is  stretched  a  net  n, 
3  feet  high  in  the  middle  and  5  feet  at  the  sides.  Tho 
game  may  be  played  by  two,  or  by  three,  or  by  four 
players,  one  against  one,  one  against  two,  or  two  against 
two.  At  the  commencement  the  players  toss  or  "spin" 
a  racket,  to  decide  which  shall  serve  first,  calling  "  rough  " 
(for  the  knotted  side)  or  "smooth."  The  party  which 
wins  the  "  spin  "  has  the  choice  of  the  service  or  the  "  first 
stroke,"  the  latter  term  meaning  the  return  of  tho  service. 
The  server  then  begins  at  tho  "  dedans  "  end  of  the  court, 
technically  called  the  "service  side,"  pitches  the  ball  in 
the  air,  and  strikes  it  with  his  racket  so  that  it  shall  drop 
on  the  side  penthouse  or  on  tho  wall  above  it,  and  then 
from  tho  penthouse  upon  the  floor  on  the  other  side  of 
the  net  (coTled  tho  "  hazard  side  "),  within  the  v"  service 
court "  bounded  by  the  "  service  line  "  x  and  the 
linc"/>.  If  he  fail  to  do  this,  a  "fault"  is  called, 
"pass"  if  the  ball  has  gone  beyond  the  pass  line.  If  he 
serves  a  second  fault,  his  adversary  scores  a  point,  called 
a  "stroke."  A  pass  counts  for  nothing,  but  annuls  a  pre- 
vious fault.1  It  now  becomes  the  duty  of  the  adversary, 
called  the  "  striker-out,"  to  return  the  ball  by  striking  it 
with  his  racket  in  such  a  manner  that  it  shall  pass  back 
over  the  net  to  the  service  side.  The  server  must  now  striko 
it  again  and  return  it  to  the  hazard  side  •  and  the  olaver 
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that  tho  ball  was'  originally  pu„  of  tennis  court.    A,  D,  walls  on  each  sido  of  dedans  ;  d,  d,  gallery  walls  ;  h,  grille  wall; 

struck  with  the  palm  of  the  hand.  /,  net  post  ;  g,  g,  gallery  pojt  ;  r,  r,  tint  galleries  ;  y,  y,  »«cbud  galleries  ;  x,  *,  last  gall«ri«  ; 

This  was  afterwards  protected  by  a  *«  Aoon  '  °>  "•  htlt-io^  Iiae  •  r<  r.  openings  under  net  for  ventilation  and  warming  •  1,  2,  3, 
glove,  as  is  still  tho  practico  in  the 


4,  6.  6,  mark  chases. 


Basque  country.  Upon  the  glove  strings  and  cross-strings 
wcro  next  stretched,  to  give  a  faster  impulse;  and  the 
addition  of  a  short  handle  mado  an'  easy  transition  to  the 
racket(  [n  the  time  of  Henry  VII.  tho  hand  still  some- 
times met  the  racket,  even  iu  the  royal  court  at  Windsor. 

One  of  tho  first  improvements  in  the  game  consisted  in 
the  building  of  closed  courts,  first  with  walls,  then  with 
walls  and  roof.  It  is  still  played  in  the  open  air  in  some 
places  in  France,  and  "  p.illone,'"  a  rude  and  violent  variety 
of  the  game,  is  yet  seen  in  Italy.  There  are  twenty-seven 
courts  in  England  and  one  in  Dublin. 

As  now  played,  tennis  in  Franco  is  virtually  the  Some 
as  in  England,  though  there  aro  a  few  differences  of  detail. 
The  court  is  rectangular  (<ice  the  annexed  plan).  An  inner 
vail  runs  round  three  sides,  to  the  height  of  7  feet,  from 


who  first  returns  tho  ball  into  the  net  or  "out  of  court" 
(i.e.,  to  tho  roof,  or  above  tho  play  line  on  the  walls)  loses 
the  stroke,  which  is  scored  to  his  antagonist.  But,  if  a 
player  fail  or  refuse  to  strike  the  ball  in  the  air  (a 
"  volley  ")  or  on  its  first  bound  and  before  it  touches  tho 
floor  a  second  time,  then,  except  on  the  hazard  side  beyond 
the  service  line,  a  "  chase  "  is  made  or  reckoned  on  the 
floor,  according  to  tho  lines  on  or  between  which  the  ball 
has  dropped  the  second  time.  This  chase  is  a  stroke  in 
abeyance.  When  one  has  beon  made  it  is  called  by  tho 
marker,  but  does  not  affect  tho  score  until  one  of  tho 
players  has  scored  40,  when  they  change  sides,  and  the 
player  who  has  allowed  the  chase  to  be  made  must  then 
endeavour  to  win  it,  i.e.,  to  place  the  second  bound  of  the 

.— 1  lnthe  Manchester  Cluo  this  law  (3)  liu  bteu  w:»ely  abolUued-.-" 
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hall  returned  by  him  better,  i.e.,  nearer  to  the  end  wall, 
than  the  point  at  which  the  chase  was  marked.  As  often 
as  his  adversary  returns  his  stroke,  he  must  again  endea- 
vour to  do  this,  until  he  succeeds  or  fails.  If  he  succeed, 
he  scores  the  stroke ;  if  not,  it  is  scored  to  his  adversary. 
If  two  chases  have  been  made  at  any  stage  of  the  score, 
even  at  the  beginning  of  a  gome,  then  the  players  must 
change  6ides  and  play  for  the  chases,  as  above  described. 
A  player  who  succeeds  in  sending  the  ball  into  the  grille, 
the  dedans,  or  the  last  division  of  the  gallery — called  the 
"  winning  gallery  " — on  the  hazard  side,  scores  at  all  time3 
a  stroke.  The  minutue  of  the  game  and  the  mode  of 
cannot  be  more  succinctly  described  than  in  the 
law*.> 

Lam. 

6  ingU- Handed  Game. 

1.  The  ball*  shall  be  not  less  than  2|  in.  and  not  more  than 
3|  in.  in  diameter,  and  thill  be  not  leas  than  2J  oz.  and  not  more 
than  2  {  or.  in  weight. 

Ket*. — There  hi  no  restriction  ae  to  the  ahap*  or  (In  of  tbe  racket*. 

2.  (a)  The  choice  of  aidea  at  the  beginning  of  the  first  set  ia 
determined  by  a  spin. 

{b)  In  subsequent  seta  of  a  series,  the  players  shall  begin 
esch  set  on  the  side  on  which  thoy  finished  tie  set  before  it. 

5.  The  ball  served  must  be  struck  with  tho  racket,  and  may 
be  delivered  from  any  part  of  the  service  side. 

4.  The  ball  «erv<xl  moat  touch  the  service  penthouse  before 
touching  any  other  part  of  tho  court,  except  the  rest  of  the  aide 
penthouse  and  the  service  wall  :  and  it  muat  drop  in  the  service 
court  or  on  one  of  the  lines  which  bound  it 

6.  The  service  is  good, 

(a)  if  the  ball  served  touch  in  its  descent  any  part  of  the 
service  penthouse  so  as  to  rise  again  from  it,  or 

(>)  if  the  ball  served  strike  the  service  wall  and  afterwards 
touch  in  its  descent  any  part  of  the  service  penthouse, 
even  though  it  do  not  ruo  again  from  it,  or 

(«)  if  the  ball  served  drop  in  the  winning  gallery. 
0.  A  fault  may  not  be  returned. 

7.  A  pass  may  not  be  returned  ;  but  a  ball  served,  which  has 
not  gone  across  the  pass  line  on  the  penthouse,  may  be  volleyed, 
although  if  untouched  it  might  have  dropped  in  the  pass  court. 
If  a  psss  touch  the  Btriker-out,  or  if  a  seme*  before  it  has  dropped 
touch  him  whon  standing  with  both  feet  in  the  pass  court,  ana  not 
having  attempted  to  strike  tbe  ball.- it  is  still  counted  a  pass. 

8.  A  pass  annuls  a  previous  fault 

9.  If  the  striker-out  declare  himself  not  ready  for  s  service,  and 
have  made  no  attempt  to  return  it,  that  service  '»  counted  for 
nothing,  though  it  be  a  fault  It  annuls  a  previo  is  fault  The 
striker-out,  having  been  asked  if  he  is  ready,  and  having  declared 
himsolf  ready,  may  not  similarly  refuse  a  second  sa.-vice. 

10.  The  server  continues  to  serve  until  two  chases  be  made,  or 
one  chase  when  the  score  of  either  player  is  at  forty  or  advantage 
(see  law  25JL  The  players  then  change  sides,  the  server  becoming 
striker-out  and  the  striker -out  becoming  server. 

11.  The  return  is  good  if  the  ball  in  play  be  struck  with  the 
racket  so  thst  it  pass  the  net  withont  touching  a  gallery  post  or 
anything  fixed  or  lying  in  an  opening  on  the  side  from  which  it  ia 
tlruck,  and  without  going  out  of  court 

12.  The  return  is  not  good,  ' 

(a)  if  not  in  accordance  with  the  terms  of  law  11,  or 

(b)  if  the  ball  be  atruck  more  than  once,  or  be  not  definitely 
struck,  or 

(e)  if  the  ball  in  play,  having  passed  the  net,  come  back  and 
drop  on  the  aide  from  which  it  was  struck,  unless  it 
should  have  touched  a  gallery  post  or  anything  fixed 
or  lying  in  an  opening  on  that  side  of  the  court  which  is 
opposite  to  the  striker. 

13.  A  ball  which  is  no  longer  in  play  may  not  be  returned. 
14   The  server  wins  a  stroke  (except  as  provided  in  law  9), 

(a)  If  a  good  service  enter  the  winning  gallery  or  the  grille,  or 
(6)  if  the  striker-out  foil  to  return  a  good  service  (except 

when  it  makes  a  chaae ;  see  Jaws  17-18),  or 
(e)  if  the  striker-out  fail  to  return  the  liall  in  play  (except 

when  it  makes  a  chase  ;  see  laws  17-19),  or 
((f)  if  he  himself  returo  the  ball  in  play  so  that  it  enter  the 

winning  gs'"  ry  or  grille,  or  fall  on  or  beyoud  the  sorrice 


(e)  if  he  serve  or  return  the  ball  in  play  so  that  it  drop  or 
fall  upon  a  ball  or  other  object  which  is  on  or  beyond 
the  service  line,  or 

1  Reprinted  from  the  prevent  writer's  Ar.nalt  o/  Tcnnii,  1878,  by 
the  kind  consent  of  tho  publiiher  Mr  H.  Cox. 


10. 


(/)  if  he  win  a  chase  (see  law  20),  or 
(q)  if  the  striker-out  lose  a  stroke  (see  law  16). 
15.  The  striker-out  wins  a  stroke  (except  aa  provided  in  law  9), 
(a)  if  the  server  serve  two  Consecutive  faults  (except  ts 

provided  in  law  31  (i)),  or 
(i)  if  the  server  fail  to  return  the  ball  in  play  (except  when 

it  makes  a  chase  ;  see  laws  17-19),  or 
(r)  if  he  himself  return  the  ball  in  play  so  that  it  enter  ths 

dedans,  or 

(d)  if  he  win  a  chaw,  or 
(<)  if  the  server  lose  a  stroks  (see  law  16> 
Either  player  loses  a  stroke, 

(a)  if  he  lose  «  chase  (see  law  21), 

(b)  if  the  ball  in  play  (except  as  provided  in  law  7)  touch 
him  or  anything  which  ne  wears  or  carries,  except  his 
racket  in  the  act  of  returning  tho  ball,  or 

(e)  if  he  touch  or  strike  the  ball  in  play  with  his  racket 
more  than  once,  or  do  not  definitely  strike  it 

17.  When  a  ball  in  play  on  either  aide  of  the  net,  not  being 
that  on  which  the  striker  is  standing, 

(a)  falls  on  any  part  of  the  floor,  except  on  or  beyond  the 
service  line,  or 

(b)  eutcrs  any  gallery,  except  the  winning  gallery,  or 
(e)  touches  a  gallery  pc3t, 

it  is  marked  a  chase 

(o)  at  that  line  on  the  floor  on  which  it  fell,  or 

(fi)  better  or  worse  than  that  line  on  the  floor  which  is 

nearest  to  the  point  at  which  it  fell,  or 
(y)  at  that  gallery  the  post  of  which  it  touched, 

except  as  provided  in  laws  18  and  19. 

Nctt  (a). — A  ball  la  play  which  touches  tbe  net  jxirt  and  drops  on  the  »IA« 
opposite  to  tho  striker  la  marked  s  chaae  at  the  1  Ine  on  tbe  aide  an  which  It  drort 

Katt  <hV— A.  bill  In  play  wbleh  enters  a  gallery  to  marked  a  chase  st  thu 
gallery  which  It  eaten,  notwithstanding  that  It  mar  have  touched  sa  sdjscrst 
gallery  post  without  touching  the  floor  In  the  La  ten  to. 

Hat  (e).— The  nailery  lines  on  the  floor  correspond  sad  are  eqoJvsleat  to 
ths  galleries  of  shich  they  bear  the  names. 

18.  When  a  ball  in  play 

(a)  drops  or  falls  in  ths  net,  on  tha  side  opposite  to  tha 
etnker,  or 

(b)  drops  on  the  floor,  on  the  side  opposite  to  the  striker, 
and,  bounding  over  the  net,  falls  on  that  sido  of  it  from 
which  it  was  struck,  whether  it  touch  the  net  in  its 
bound  or  not, 

it  i»  marked  a  chase  at  the  line  on  the  aide  opposite  to  the  striker. 

19.  When  s  ball  in  play  drops  or  falls  upon  a  ball  or  other 
object  which  is  on  the  floor  (except  when  it  is  on  or  beyond  the 
service  line ;  see  law  14  {e)\  it  is  marked  a  chase  at  the  point  at 
which  that  ball  or  other  object  was  when  the  ball  in  play  dropped 
or  fell  upon  it 

20.  Either  player  wins  a  chase, 

(a)  if  he  servo  or  return  the  ball  so  that  it  enter  a  winning 
opening,  or 

(b)  if  he  serve  or  return  the  ball  so  that  it  fall  bettor  than  the 
chase  for  which  he  played,  or  enter  s  gallery  or  touch 
s  gallery  post  better  than  the  gallery  or  the  gallery  line 
at  which  the  chase  was  for  which  he  played,  or 

(c)  if  he  serve  or  return  the  ball  so  that  it  drop  or  fall  upon 
a  ball  or  other  object  which  is  at  a  point  on  ths  floor 
better  than  that  at  which,  or  at  the  gallery  corresr. 
to  which,  the  chase  was  for  which  he  played,  or 

(rf)  if  his  antagonist  fail  to  return  the  ball  in  play, 
when  it  falls  worse  than  the  chase  in  question. 

21.  Either  player  loses  a  chase, 

(a)  if  he  fail  to  return  the  ball  in  play,  except  when  it  falls 
worse  than  the  chase  in  question,  or 

(4)  if  be  return  the  ball  in  play  so  that  it  fall  worse  than 
the  chase,  or  enter  a  gallery  ot  touch  a  gallery  post 
worse  than  the  gallery  or  the  gallery  line  st  which  the 
chase  was  for  which  he  played,  or 

(e)  if  he  return  the  ball  in  play  so  that  it  drop  or  fail  upon  a 
ball  or  other  object  which  is  at  a  point  on  the  floor  worse 
than  that  at  which  the  chase  was  for  which  he  played. 

22.  When  a  ball  in  play 

(a)  falls  at  a  point  on  the  floor  neither  bettor  nor  worse 
than  that  at  which,  or  at  the  gallery  corresponding  to 
which,  tbe  chase  was  for  which  tbe  striker  played,  or 

(b)  enters  that  gallery  or  ths  gallery  corresponding  to  that 
gallery  lino,  or  touches  the  post  of  that  gallery,  or  fall* 
on  the  gallery  line  corresponding  to  that  gallery,  at 
which  the  chase  was  for  which  the  strikor  played,  or 

(e)  drops  or  falls  upon  a  ball  or  other  object  which  "is  at  a 
point  on  the  floor  neither  better  nor  worse  than  that  at 
which,  or  at  the  gallery  corresponding  to  which,  tho 
chass  waa  for  which  the  striker  played, 
it  is  marked  chase-off:  it  is  not  scored  sa  s  stroke  won  by  either 
player ;  the  chase  is  annulled,  and  the  striker  has  not 
to  play  for  it  again. 
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23.  A»  soon  ax  two  chares  aro  marked,  or  one  chase  wbrn  the 
acore  of  either  player  is  at  forty  or  advantage  (see  lav,-  26),  tho 
players  change  side*.  The  player  who  mado  tho  first  chase  now 
defends  it,  while  the  other  plays  to  win  it ;  and  so  witff  the  second 
chase,  except  when  only  one  has  beeu  marked. 

24.  If  by  an  error  three  ehaaea  have  been  marked,  or  two  chases 
when  the  score  of  either  player  i*  at  forty  or  advantage  (see  law 
25 J,  the  last  chase  in  each  case  is  annulled. 

25.  On  either  player  winning  bis  first  stroke,  the  acore  is  called 
fifteen  for  that  player  ;  on  oithir  player  winning  hi*  second  stroke, 
the  score  is  called  thirty  for  that  player  ;  on  cither  player  winning 
his  third  stroke,  the  score  is  called  forty  for  that  player  ;  and  the 
ljurth  stroke  won  by  eithor  player  i»  scored  game  for  that  player, 
except  as  below. 

L'  both  players  have  won  throe  strokes,  the  score  is  caned  dance, 
and  the  next  stroke  won  by  either  player  is  scored  advantage 
for  that  player.  If  the  same  player  win  the  following  stroke, 
he  wins  the  game  ;  if  he  lose  tho  following  stroke,  the_  score 
is  again  called  deuce  ;  and  so  on,  until  either  pl.iver  win  the 
two  strokes  immediately  following  the  acore  of  deuce  when 
tho  game  is  scored  for  that  player. 

20.  The  player  who  first  wins  six  games  wins  a  set,  except  as 
below. 

If  both  players  win  five  games,  the  score  is  called  games  all,  and 
the  next  came  won  bv  either  player  is  scored  advantage  game 
for  that  player.  If  the  same  player  win  the  following  game, 
he  wins  tho  set ;  if  he  lose  tho  following  game,  the  score  is 
again  callod  games  all  ;  and  so  on,  until  either  player  win 
tho  two  games  immediately  following  the  score  of  gamoa  all, 
when  he  wins  the  set. 
KoU.— Player*  often  agree  not  to  play  advantage  sets,  but  to  decMs  tie  a»t 
by  one  game  altar  arriving  at  the  score  of  games  ail. 

27.  Every  chase  is  marked,  and  every  strokb  scored,  by  the 
marker,  who  is  entitled  to  consult  the  dedans  when  he  i»in  doubt 
A  player  who  is  dissatisfied  with  the  marker's  decision  ia  entitled 
to  appeal  to  the  dedans.  A  majority  of  the  dedans  confirms  or 
reverse*  tho  marker  *  decision.  An  appeal  mast  be  made  before  a 
recommencement  of  play. 

Nou.— The  dedans  should  not  give  a  derision  unasked  on  a  question  or 
marking  a  cha&e  or  stroke,  but  may,  as 
of  chases,  stroke*,  gam*e,  at  acta. 


Thru-Handed  and  Faur-Handtd  Oam**, 


called  Doublt 


28.  The  partners  serve  and  strike  out  in  alternate  gamoa,  unless 
shaU  have  been  previously  agreed  to  the  contrary. 
Kitt.— It  la  uaoaUy,  but  not  alwey»,  agreed  that  tba  strlker-dut  may  leave 
>  Mi  partner  each  •rrvlees  a*  paaa  him. 

The  former  laws  apply  to  these  as  well  as  to  single  game*, 
and  disadi 


the  advanUgvs 
■  •  the- 


irs n 


a  bisque  or  a  balf-birque, 
marked,  may  take  it  either 


attaching  to  a  single  player 
to  a  pair  of  players. 

Odds. 

2*.  (a)  A  bisque  or  a  half-bisque  may  not  bo  taken  after  the 
service  has  been  delivered. 

(b)  Tho  server  may  not  take  a  bisque  after  a  fault ;  but  tho 
striker-out  may  do  so. 
XvU.—A  bisque  la  a  struka  which  mey  be  claimed  by  the  recipient  of  odds 
*;  any  time  during  a  set,  subject  to  tbe  provb.one  or  law.  r 
80.  A  player  who  wishes  to  tako 
being  a  chase  or  two  cli 
>  or  after  changing  sides  ;  but  ho  may  not,  after  changing 
sides,  go  back  to  take  it. 

31.  (a)  When  tho  odds  of  round  service*  aro  given,  the  hall 
served  by  the  giver  of  the  odds  must  touch  the  grille  pent- 
house  after  touching  the  service  penthouse  and  before  dropping 
in  the  service  court  or  on  one  of  tho  line*  which  bound  it. 

(6)  Neither  faults  nor  failure  in  complying  with  the  above 
condition  are  counted  against  tho  giver  of  the  odds  ;  but  the 
recipient  of  the  odds  may  decline  to  return  such  services  as  do 
not  touch  both  the  penthouses  ;  if,  however,  ho  attempt  and 
fail  to  return  any  such  service,  it  is  counted  against  him. 

32.  Half-court  i  the  player*  having  agreed  into  which  half-court 
on  each  side  of  the  net  the  giver  of  the  odde  shall  play,  the  latter 
toses  a  stroke  if  the  ball  returaod  by  him  drop  in  either  of  the  other 
half-court*. 

But  a  ball  returned  by  the  giver  of  the  odds  which 
(a)  drop*  on  the  half-court  line,  or 

(f>)  drop*  in  his  half- court  and  touches  tho  dedans  post 

before  f.illing,  or 
(el  drops  in  his  half-court  and  falls  in  the  dedans,  even 

though  on  tlio  other  side  of  the  dedans  post,  or 
(of)  touches  the  dedans  post  before  dropping, 
is  counted  for  the  giver  of  the  odds. 

And  a  return  boasted  against  any  wall  by  the  giver  of  the  odds 

which 

(0  drops  in  his  half-court,  or 


(/)  drops  on  the  half-court  line,  or 
<<;)  touclns  the  dedans  post  before  dropping,  or 
(A)  touches  any  penthouse,  battery,  or  wall  before  drop- 
ping ia  his  half-court,  dropping  on  the  half-court  line, 
or  touching  the  dedans  post, 
is  also  counted  for  tho  giver  of  the  odds. 

ft'eta,— It  Is,  of  course,  evident  that  the  giver  of  thete  odda  may  m\ke  a 
chaae,  or  win  a  chase  or  a  stroke,  with  a  ball  which  drupe  in  his  half-court, 
or  on  tbe  half-court  line,  but  f»U«  In  the  oUier  half-court. 

83.  When  the  odds  of  "  touch  no  walls  "  or  "  touch  no  side  walls  " 
are  given,  a  ball  returned  by  the  giver  of  the  odds  which  on  fall- 
a  nick  ia  counted  for  tho  striker. 


log 

Directions  to  Marktr. 
It  is  the  duty  of  the  marker 

to  call  the  faults,  and  the  passes  ; 

to  call  tho  stroke*,  when  won,  or  when  he  ts  aakod  to 

do  so  ; 

to  call  tho  games  and  seta  at  the  end  of  each,  or  when 

asked  to  do  so  ; 
to  mark  the  chases,  when  made  ; 

to  call  the  chases  when  there  are  two  in  the  order  in 
which  they  were  made,  or  the  chase  when  there  ia 
one  with  the  score  at  forty  or  advantage  ;  and  then 
to  direct  tho-player*  to  change  sides  ; 
to  call  tho  chaso  or  chase*  again,  in  order  as  above, 
when  the  playera  havo  changed  aides,  and  each  chase 
as  a  player  has  to  play  for  it  ; 
not  to  call  play  or  not  play  in  doubtful  cases  before  the 

conclusion  of  the  rest,  unless  asked  to  do  so  ; 
to  decide  all  doubtful  and  disputed  strokes,  subject  to 

an  appeal  to  the  dedans ; 
to  warn  tbe  players  of  any  balls  lying  on  the  floor  in 
their  way,  or  to  their  danger  or  disadvantage,  and  to 
remove,  all  such  balls  ; 
to  collect  the  balls  into  the  ball. basket ;  and 
to  keep  the  ball-troughs  constantly  replenished  in  the 
dedans  and  last  gallery,  and  tho  latter  especially  in 
throe-handed  and  four-handed  games.      (J.  MA*.) 
TENNIS,  Lawn.    Lawn-tennis  ia  a  modern  adaptation 
of  tho  first  principle  of  tennis,  in  the  simplest  form,  to  a 
ball-game  played  on  grass  with  rackets.    Tho  balls  are  of 
india-rubber, 'hollow,  and  covered  with  white  cloth.  The 
rackets  are  lighter  and  broader  than  those  used  at  tennis. 
The  court  for  tho  single-handed  game,  one  player  against 
one,  is  (shown  in  fig.  1,  that  for. the  three  or  four-handed 
game  in  fig.  2.    The  dimensions  of  the  courts,  tSe  size 
c  c  o  c  c  0 


ti  


£  H  f  £  H  F 

Fm.  1.  Tic.  2. 

Lawn-tennij  court*.    Fig.  1,  for  sinjlc  game;  fig.  J,  for  double  gum*. 

and  weight  of  the  balls,  the  modo  of  scoring,  and  other 
details  are  given  in  the  laws  of  the  game  (see  Iwlow).  The 
only  requisites  f°r  tuo  game  are  the  balk,  rackets,  net  and 
posts,  and  a  hard  level  surface  of  grass.  It  may  be,  and 
often  is,  played  upon  surfaces  of  wood,  asphalt,  cement, 
gravel,  or  other  substance.  Tho  grass  requires  constant 
mowing,  rolling  and  ia  dry  weatW  watsrlnfc  to  keep  it 
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in  order.  In  the  winter  months  it  should  be  Bedulously 
wooded,  sown  where  necessary,  and  swept  and  rolled  when- 
ever the  weather  permits. 

The  choice  of  sides  depends  upon  a  toss  or  spin  of  a 
racket,  as  in  tennis.  The  winner  chooses  the  service  or 
the  preferable  side,  as  he  pleases.  The  server  begins 
the  game  by  striking  the  ball  with  his  racket  so  that  it 
passes  (without  touching)  over  the  net,  which  is  hung 
across  tne  court  from  the  posts  A,  A.  The  ball  served 
must  drop  in  the  space  which  is  diagonally  opposite  to 
hiip  on  the  other  side  of  tho  net, — a  space  bounded  by 
the  net,  the  side  line,  tho  half-court  line,  and  the  service 
line.  His  adversary,  called  the  "striker-out,"  must  return 
the  ball  before  it  touches  the  ground  a  second  time ;  and 
the  server  must  similarly  return  it  again ;  and  so  on,  until 
one  or  other  player  fails  to  return  it  over  the  net  so  that 
it  shall  drop  on  tho  ground  anywhere  on  the  aide  of  the 
not  furthest  from  him,  and  within  or  upon  any  of  the  bines 
which  bound  that  space,  technically  called  his  adversary's 
court.  When  one  player  thus  fails,  he  loses  a  stroke, 
which  the  other  is  doomed  to  win,  and  it  is  added  to  the 
score  of  the  latter.  The  score  is  kept  as  at  tennis,  but 
there  are  no  chases. 

Activity  and  condition  have  great  value  in  lawn-tennis, 
though  there  is  room  for  much  skill  in  placing  the  ball  in 
the  corners  with  hard,  low  strokes,  and  in  intercepting  and 
returning  the  ball  by  the  volley  whilo  in  the  air,  before 
it  reaches  the  ground.  But  in  matches  temper,  endur- 
anoe,  and  Quickness  of  movement  count  for  very  much. 

L*wn-t«nnia,  in  one  form  or  another,  his  been  played  for  many 
cnturies  out-of-doora.  The  present  variety  of  the  game  was  first 
introduced,  in  a  form  which  was  soon  shown  to  be  impracticable, 
« bo  tit  theyear  1874.  It  was  then  taken  up  by  the  All  England 
Club  at  Wimbledon,  who  in  1S77  remodelled  the  aiie  and  shape  of 
the  court,  and  the  laws,  and  altered  the  system  of  scoring  to  that 
which  obtains  in  the  parent  game.  Thereupon,  with  the  consent 
of  the  M.C.C.  at  Lord's,  who  lent  the  authority  of  their  name  to 
the  movement,  the  code  of  laws  which  now  prevails,  and  has  been 
occasionally  amended  only  in  a  fow  details,  was  promulgated  by 
ths  All*  England  Club.  The  championship  of  the  game,  which  is 
open  to  gentlemen  amateurs  only,  was  instituted  at  Wimbledon  by 
tne  A.E.C.  ia  1877.  A  lady's  championship  and  a  championship 
for  pairs  (gentlemen)  have  alio  been  instituted,  and  are  annually 
competed  Tor  on  the  grounds  of  the  A  E.  C.  at  Wimbledon.  Lawn- 
tennis,  in  the  short  time  which  has  elapsed  sine*  its  introduction, 
his  achieved  immense  popularity.  Pmo-mee tings  are  held  annu- 
ally at  Bath,  Cheltenham,  Dublin,  Edinburgh,  Manchester,  Liver- 
pool, and  many  other  places  in  the  United  Kingdom  ;  the  game  is 
also  played  with  as  great  enthusiasm  in  ths  United  State*,  Canada, 
Australia,  and  India.  In  all  those  countries  prize-meetings  are  held 
and  championships  are  instituted. 

Laws.' 

cHagfe-fTaaded  Oam*. 

I.  For  the  eicgle- handed  game  the  court  ti  ST  feet  in  width  and  78  feet  to 
length.  It  J*  divided  across  the  middle  by  •  act,  the  Midi  of  which  ftra  attached 
to  the  tepe  of  two  poets  A  and  A  (see  fig.  1),  which  stand  8  feet  outside  ths  court 
on  each  aids.  The.  height  of  the  net  hi  S  feet  S  laches  at  the  posts  »nd  8  feet 
ftt  the  centra.  At  each  end  of  the  court,  parallel  to  the  net,  and  at  ft  dis- 
tance of  W  feat  from  It,  ftra  drawn  the  base  lines  CO  and  KF,  the  extremities  of 
which  are  connected  by  the  side  lines  OS  and  DF.  Half-way  between  tbe  fide 
lines,  end  parallel  to  them,  ia  drawn  the  half-court  line  Gil,  dividing  tbo 
space  on  each  tide  of  the  net  into  two  equal  parts,  called  the  rUrht  and  left 
court*.  On  each  side  of  the  net,  st  a  dletaaoe  of  SI  feet  from  It,  and  parallel 
to  It,  are  draws  the  eerrloe  lines  XLX  and  TT. 

^  2.  Tho  bsJU  ahallj6e[Bq*^leaa  than  2,  Inches  nor  mora  than  if,  Inches  In 

3.  In  match™  where  wnpliwa  are  appointed  their  decision  •hall  be  dual ; 
bet  where  a  referee  Is  appointed  fta  appeal  ahall  lie  to  him  from  the  decision 
of  an  umpire  on  a  question  of  law. 

4.  The  choice  of  sides  and  the  right  of  earring  during  the  first  game  ahall  be 
decided  by  toes,  provided  that,  If  tbe  winner  of  the  toes  chooee  the  right  to 
serve,  the  other  player  shall  have  the  choice  of  sides,  and  vice  rem. 

6.  The  players  shall  stand  on  opposite  sides  of  the  net.  The  player  who  first 
dslivsrs  the  hall  shall  be  called  the  server,  the  other  the  striker -out 

5.  At  tbe  end  of  ths  first  game  the  striker-out  shall  become  server  and  the 
server  shell  become  striker-out ;  and  so  on  alternately  la  the  subsequent  games 
of  the  set. 

7.  The 
than) 
liver  the 
right. 

8.  The  hall  srrved  must  drop 
t.f.<;  line  of  the  court  which  is 
■tttw.  or  upon  any  such  line. 


•he  server  shall  stand  with  one  foot  beyond  (ta.,  farther  from  the 
the  b^Jn|^^^ke^th«T  f^^r^^^"^^.  »^  jhsU 


and 
was 


i  IWrfd  tv 
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0.  It  Is  ft  fault  if  the  service  be  delivered  from  the  wrong  court,  or  if  the  server 
do  not  stand  as  directed  in  law  7,  or  If  the  ball  served  drup  ia  ths  net  or  beyond 
the  service  line,  or  if  It  drop  out  of  court  or  In  the  wrong  court ;  It  is  not  a 
fault  if  the  server's  (cot  which  la  beyood  the  base  line  do  not  touch  the 
ground  at  tbe  moment  at  which  the  service  la  delivered. 

10.  A  mult  may  not  be  taken. 

11.  After  a  fault,  the  server  shall  serve  again  from  tbe  aero 9  court  from  which 
he  served  that  bull,  nnlees  it  was  a  fault  because  served  from  the  wrong  court 

IS.  A  fknjt  may  not  be  claimed  after  the  next  service  has  been  delivered. 
18.  The  service  may  not  be  volleyed,  Le.,  taken  before  it  touches  tbe  ground. 

14.  The  server  shall  not  serve  until  the  striker-out  to  ready.  If  the  latter 
attempt  to  return  the  service,  he  shall  be.deerosd  to  be  ready. 

15.  A  ball  la  In  play  from  the  moment  at  which  it  ia  delivered  In  service  (un- 
less a  fault)  until  It  baa  been  volleyed  by  the  striker-out  in  his  Bret  stroke,  or 
has  dropped  In  the  set  or  out  of  court,  or  has  touched  either  of  the  players  or 
anything  that  be  wears  or  carries,  except  hie  racket  In  the  act  of  striking,  or 
has  been  struck  bv  either  of  the  players  with  his  racket  more  than  once  con- 
secutively, or  has  been  volloycd  before  It  has  passed  over  the  net,  or  has  tsd«l 
to  pass  over  the  net  before  its  first  bound  (except  ss  provided  In  law  IT),  it 
baa  touched  the  ground  twice  consecutively  on  either  aide  of  the  net,  though 
the  second  time  may  have  been  oat  of  conrt 

1ft.  It  la  a  let  U  the  ball  served  tooth  the  net,  provided  the  service  be  other- 
wise good,  or  if  a  service  or  fault  be  delivered  when  tbo  striker -out  Is  not 
ready,  or  If  either  player  be  prevented  by  an  accident  beyond  hla  control  from 
sarnng  or  returning  the  ball  ia  plav.  In  ease  of  a  let,  the  service  or  stroke 
counts  for  nothing,  and  tho  server  shall  serve  again. 

17.  It  Is  a  good  return  although  the  ball  touch  the  net,  or,  having  passed 
outside  either  poet,  drop  on  or  within  any  of  the  lines  which  bound  the  court 
lato  which  It  Is  returned. 


18.  The  server  wins  a  stroke  If  the  striker -out  volley  the 
>  or  tbo  ball 


e  service,  or  fall  to 
*1'thlchtoUndLh° 


—  in  p'-ay  (except  in  the  case  of  a  1 
or  ball  In  play  so  that  it  drop  outside  any  of  the  lines 
opponent  s  court,  or  otherwise  lose  a  stroke,  as  provided  by  law  SO. 

lit.  The  striker-out  wins  a  stroke  If  tbe  server  serve  two  consecutive  faults 
or  fall  to  return  the  ball  lu  play  (except  In  the  case  of  a  let),  or  return  the  bait 
In  play  so  that  It  drop  outside  any  of  tho  lints  which  bound  his  opponent  s 
court,  or  otherwise  lose  a  stroke,  as  provided  hy  law  IX). 

50.  Kllher  player  loses  a  stroke  If  the  ball  in  play  touch  him  or  anything 
that  he  wtsra  or  carries,  except  bis  racket  la  the  art  of  .striking,  or  If  he  touch 
or  strike  the  ball  In  play  with  his  racket  more  than  onoe  consecutively,  or  if 
he  tocch  the  net  or  any  of  Its  supports  while  the  hall  la  In  play,  or  if  he  volley 
tbe  ball  before  It  has  passed  the  net 

51.  On  either  player  winning  hla  first  stroke,  ths  score  ia  called  18  for  that 
player ;  on  either  player  winning  hla  second  stroke,  ths  score  Is  called  SO  for 
Uutt  player ;  on  either  player  winning  bis  third  stroke,  the  score  Is  sailed  40 
for  that  player ;  and  the  fourth  stroke  won  by  cither  player  la  scored  game  lor 
that  player,  except  as  below. 

u  both  players  hare  woo  three  strokes,  the  aonrs  is  called  donee ;  and  the 
next  stroke  won  by  either  player  is  scored  advantage  for  that  player. 
If  tho  same  player  win  the  next  stroke,  he  wins  the  game ;  If  he  lose  the 
next  stroke,  tho  score  Is  again  called  deuoe  ;  and  so  on  until  either  player 
win  tbe  two  strokes  Immediately  following  the  score  of  deuce,  When  the 
nme  to  scored  for  that  player. 
23.  The  player  who  first  wins  six  games  wins  a  set  except  aa  below. 
If  both  p Livers  win  five  games,  ths  score  is  called  games  all ;  and  tbe  next 
game  won  by  either  player  to  scored  advantage  gems  for  that  player.  If 


gsme,  the  score  Is 
win  the-two 


in  ths  next  game,  ho  wins  the  set ;  if  be  lose  the  next 
again  called  games  all ;  and  so  on  until  either  player 
immediately  /allowing  tho  score  of  games  all,  when  ho 


wina  the  set 

rfcee.— Players  may  agree  not  to  play  advantage  sets,  but  to  decide  tho  set 
by  onejrarne  after  arriving  at  the  score  of  games  slL 

SS.  The  players  shall  change  aides  at  ths  end  of  every  set ;  but  the  umpire, 
on  appeal  from  either  party  before  the  Use  for  choice,  rosy  direct  the  players 
to  change  sides  at  the  end  of  every  game  If  In  hla  opinion  either  side  have  a 
dutinct  advantage,  owing  to  the  sun,  wind,  or  any  other  accidental  cause;  bat, 
if  the  appeal  be  mads  after  a  match  has  been  begun,  the  empire  may  only 
direct  the  players  to  change  aides  at  the  end  of  every  game  oi  the  odd  sl  i 
conctndlnt;  «•{. 

S4.  When  a  series  of  sets  Is  played,  tho  player  who  was  server  In  the  lait 
use  of  on*  sol  shall  be  etriker-out  in  the  first  game  of  tba  next 


Odds. 

S5.  A  bisque  Is  one  stroke,  which  may  be  claimed  by  the  receiver  of  tbe  odds 
at  any  time  during  a  act,  except  aa  below. 

A  bisque  may  not  be  taken  after  the  service  has  been  dellvored. 
The  server  may  not  take  a  bisque  after  a  fault ;  bat  the  striker -oat  may 
do  so. 

28.  One  or  more  bisques  may  be  given  In  i 
other  odds. 

S7.  Half -fifteen  is  one  stroke  given  at  the  1 
euliequent  alternate  game  of  a  aet 

28,  Fifteen  Is  one  stroke  given  at  the  beginning  of  every  game  of  a  set 

30.  Ilalf  thirty  la  one  stroke  given  at  the  beginning  of  the  first  game,  two 
strokes  at  the  beginning  of  the  second  game ;  and  so  on,  alternately,  in  all  tbe 
subscqaent  games  of  s  set 

50.  Thirty  Is  two  strokes  given  at  tho  beginning  of  every  game  of  a  set. 

51.  Half-forty  Is  two  strokes  given  at  the  beginning  of  the  first  game,  tl.rw 
strokes  at  the  beginning  of  tho  second  game ;  and  so  on,  alternately,  in  all  tbo 
subsequent  games  of  a  set 

Si  Forty  is  three  strokes  given  at  tbo  beginning  of  every  game  of  a  set 
M.  Haireoort :  the  player*  having  agi*rd  into  which  court  tbo  giver  of  the 
all  play,  the  Utter  loses  s  stroke  If  tbo  ball,  returned  by  him.  drop  out- 
f  of  the  lines  which  bound  that  court 


7Ves-J7aaded  and  Fcur-Bandsl  «aff«t 
S4.  The  above  laws  shall  apply  to  tbe  three- handed  and  four-hud  ed 


ipt  aa  below, 
fcj.  For  the  three -banded  and 
width.    Within  tho  side  linos 
to  them,  are  drawn  the  Berries 

not  drawn  beyond  the  points  I,  L,  X,  and  M.  towards  the  aide  linos, 
respects,  ths  court  Is  similar  to  that  which  Is  described  in  law  1. 
So.  In  the  three.handed  game  tho  sing 


and  four-handed  games  the  court  is  SS  feet  In 
,  at  a  distaac*  of  4,  fett  from  them,  and  parallel 
ce  side  lines  IK  and  LM.    The  service  lines  are 


In  otiuir 


>  player  ahall  serve  in  every  alternate 


In  tho  fonr-banded  game,  tbe  pair 
rame  may  decide  which  partner  slu 


who  have  the  right  to  serve  In  tho 
ill  do  so.  and  the  opposing  pair  may 
decide  similarly  for  the  accoctf  game*.  The  partner  of  the  player  who  served 
In  tho  flnt  game  shall  serve  In  tho  third  ;  and  tho  partner  of  the  player  who 
served  m  the  second  gam*  sha'.l  serve  In  the  fourth ;  and  so  on  in  the  same 
crder  in  ell  th.  ,«Uer,wnt  Ka^es  f  a  art. 


Sf.  TV  player* 
p'.a>er  «haJl  receive  or  return  a  itrvle*  dell 


TEN  —  T  E  P 

nately  throughout  each  mrae, 
veied  to  partner.  The  i 
shall  not  be  altered,  nor  *hal 
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No 
oilier 

of  service  and  of  btrikkng-cul  once,  arranged  shall  not  be  altered,  nor  ihaU  the 
•^tkervoot  changa  court*  to  receive  the  service,  before  the  end  of  the  att. 

Hi.  Tho  ball  acrred  rotut  drop  within  tii*  service  line.  half-c*>nrt  line,  and 
aorrlrc  nde  line  of  the  court  irhieh  U  diagonally  ;>ppo»lto  to  that  from  which 
It  »■  served,  or  upon  any  •ueh  line. 

40.  It  la  a  fault  if  the  tall  aerved  do  not  drop  as  provt  led  In  law  Jfl,  or  If  It 
touch  the.  server'*  partjier  or  anything  that  he  wean  or  carrie*. 

41.  If  a  playor  Mrv*  out  of  hi*  turn,  the  umpire,  aa  toon  a*  the  nilttalce  la 
<1  t«eo*er*dby  himself  or  by  ope  of  the  player*,  (hall  direct  the  player  tn  aerr» 
who  ought  t/>  have  »erved  ;  but  all  stroke*  ■erred  and  any  faqll  served  before 
mch  ducovery  ahall  he.  reckoned.  Ira  (fame  ihall  lure  been  completed  before 
auch  Jl»eo»ery,  theu  the  .ervirn  In  the  n.trt  alternate-  gam*  "hall  b»  delivered 
by  tb«  partner  of  the  player  who  aemd  oat  of  tin  turn ;  and  ao  on  In  rtpilar 
rotation.  ^  (J.  MA*.) 

TENT.  A  tent  is  a  portablo  habitation  or  place  of 
shelter  consisting  in  its  simplest  form  of  a  covering  of  some 
textile  substance  stretched  over  a  framework  of  cords  and 
poles,  or  of  wooden  rods,  and  fanned  tightly  to  the  ground 
by  pegs.  Throughout  tho  greater  part  of  the  interior  of 
Asia  the  pastoral  tribes  have  of  necessity  over  been  dwellers 
in  tents, — the  scantiness  of  water,  the  consequent  frequent 
failure  of  herbage,  and  the  violent  extremes  of  seasons 
compelling  a  wandering  life.  Tents  have  also  been  used 
in  all  ages  by  armies  in  campaign..  In  ancient  Assyrian 
sculptures  discovered  by  Layard  at  Nineveh  the'  forms  of 
tent  and  tent  furnishings  are  similar  to  those  which  still 
prevail  in  the  East,  and  it  appears  that  then  as  now  it  was 
a  custom  to  pitch  tents  within  the  walls  of  a  city.  Tho 
ordinary  family  tent  of  the  Arab  nomads  of  modern  times 
is  a  comparatively  spacious  ridged  structure,  averaging 
from  20  to  25  feet  in  length,  but  sometimes  reaching  as 
much  as  40  feet.  Its  covering  consists  of  a  thick  felt  of 
black  goat  hair  (cp.  Cant.  i.  5),  or  sometimes  of  alternate 
stripes  of  black  and  white  disposed  horizontally.  The  ridge 
or  roof  is  supported  by  nine  poles  (atcamid)  disposed  in 
sets  of  three,  the  central  set  being  loftier  than  those  at 
each  end,  whereby  a  slopo  outward  U  formed  which  helps 
to  carry  oflf  rain.  The  average  height  inside  at  the  ccntro 
is  7  feet  and  at  the  sides  5  feet,  and  the  cloths  at  the  side 
are  so  attached  that  they  can  easily  be  removed,  the  shel- 
tered end  being  always  kept  open.  Internally  the  tent  is 
separated  by  a  partition  into  two  sections,  that  reserved 
for  the  women  containing  the  cooking  utensils  and  food. 
The  jourt  or  tent  of  the  Kirghiz  of  Central  Asia  is  a  very 
capacious  and  substantial  structure,  consisting  of  a  wooden 
frame  for  sides,  radiating  ribs  for  roof,  and  a  wooden  door. 
The  sides  are  made  up  of  sections  of  laths,  which  expand 
and  contract  in  lozenges,  on  the  principle  of  lazy  tongs, 
and  to  their  upiier  extremities  ribs  are  lashed  at  regular 
intervals.  Over  this  framework  a  heavy  covering  of  felt 
is  thrown,  which  is  either  weighted  down  with  stones  or. 
when  necessary,  stitched  together. 

In  Western  countries  tents  are  used  chiefly  in  military 
encampments,  by  travellers  and  explorers,  and  for  tem- 
porary ceremonial  occasions  and  public  gatherings.  Tho 
material  of  which  they  are  composed  is  commonly  a  light 
linen  canvas  or  navy  duck ;  but  for  tents  of  email  size  stout 
cotton  canvas  is  employed,  being  light,  strong,  elastic,  and 
sufficiently  waterproof.  These  tents  vary  in  nize  from  a 
low-pitched  covering,  under  which  a  couple  of  men  can 
with  difficulty  creep,  up  to  spacious  marquees,  in  which 
horticultural  and  agricultural  shows  are  held,  and  which 
can  uccommodute  thousands  of  persons. 

The  marquee  is  distinguished  from  tho  tent  by  being  ■  ridged 
structure,  devoted  to  show  and  uncial  uies ;  but  the  humblest  tent 
made  —  the  tente  d'nlri  or  shelter  tent  of  the  French  army — 
is  also  ridged  in  form.  The  Unit  J'atri  affords  sleeping  accom- 
modation for  tix  men,  and  consiut*  of  a  rojw  stretched  over  three 
low  pole*  and  filed  into  the  ground.  Four  separate  squares  of 
canvas  buttoned  together  are  tiirown  over  the  ro[«?  and  pegged  to 
the  gTound  on  each  side  so  a*  to  form  a  low  ridge.  Two  ether 
•quarts  are  used  for  covering  tho  (-rids,  being  thrown  over  the 
si  uitiug  rope  ends  by  which  tho  p'  h :■»  are  j  «>'gf  d  to  the  ground. 
L;  -b  of  the  sis  men  using  the  ti  nt  carries  one  of  the  squares 
of  cinvas  beside*  his  nuotj  of  tho  poles,  rope,  and  pegs.  The 
Gipsies  and  travelling  tinkers  of  KnglanoVbave  an  equally  i 


tentious  tent,  whkh  consists  of  a  framework  of  h»2cl  rods  bent  »o 
as  to  form  a  aerie*  of  low  ridges,  tho  ends  being  stuck  into  tho 
ground,  and  over  this  frame  blankets  or  other  coverings  are  thrown 
and  pegged  down.  The  simplest,  but  at  tho  same  time  the  least 
convenient,  of  ordinary  tents  i»  the  conical,  consisting  of  a  central 
pole  with  ropes  and  canvas  radiating  from  it  in  an  unbroken  slope 
to  the  ground.  This  form,  however,  covers  much  ground  in  pio 
portion  to  the  accommodation  it  affords,  as  the  rpaec  round  tho 
circumference  is  of  little  value.  A  tent,  therefore,  which  has  sides 
or  a  fall  is  a  much  more  couvenient  structure.  The  counterpart 
of  the  conical  is  tho  pyramidal  tent,  the  four  equal  sides  sloping; 
to  the  ground  ;  and  this  form  with  a  fall  or  sides  makes  the  square 
tent,  which  is  both  convenient  in  shape  and  firm  in  structure. 
Small  tents  are  also  made,  modified  from  the  Arab  form,  with  a 
central  pole  and  two  lower  lateral  poles.  In  the  umbrella  tent 
the  roof  is  supported  by  a  set  of  ribs  which  radiato  from  the  pole, 
precisely  as  tho  ribs  of  an  umbrella  spread  out  from  the  stick.  In 
the  balloon  expapsion  tent,  invented  in  1877  by  Caplaiu  Xowburgh 
Stewart,  R.N.,  the  use  of  tent  pole,  pegs,  and  ropes  is  cntiroly 
avoided,  tho  canvas  being  supported  by  light  ribs  of  elastic  wood 
resting  ou  the  ground,  and  the  structure  is  kept  taut  by  hauling 
ro]*s  descending  from  the  apex-  and  secured  by  a  holdfast  driven 
into  tho  ground.  When  from  the  nature  of  the  surface  such  fasten- 
ing cannot  be  obtained,  a  heavy  weight  of  any  kind  hung  to  tho 
hauling  rope  is  sufficient  to  moor  tho  tent,  and  except  in  stormy 
weather  the  weight  may  be  hang  high  up,  thus  leaving  tho  wholo 
interior  of  the  tent  clear.  Aa  further  provision  against  stress  of 
weather  there  are  four  iron  holdfasts  at  the  sides,  which  may  bo 
skewered  into  the  ground  by  long  iron  pins.  Captain  Stewart 
claims  that  his  tent  poMcises  much  greater  suhility  and  capacity 
than  tho  ordinary  army  tent,  that  it  is  much  more  easily  and  ex- 
poditiouslv  pitched  and  taken  down,  and  that  it  is  very  much 
lighter,  tn  tho  latter  important  respect  ho  calculates  that  by  tho 
adoption  of  his  pattern  a  regiment  at  present  carrying  eighty  tents 
of  the  Indian  service  pattern  would  save  no  leas  than  twenty  ton* 
of  transport. 

TEPLITZ,  or  TOplitz,  one  of  tho  most  frequented 
watering-places  in  the  north  of  Bohemia,  is  picturesquely 
situated  about  30  miles  south  of  Dresden,  in  the  plain 
of  tho  Biela,  which  separates  the  Erzgebirge  from  tho 
Bohemian  Mittelgebirge.  Tho  main  interest  of  the  little 
town  centres  in  tho  bathing  season,  which  reaches  its 
height  in  August ;  and  tho  arrangements  for  the  con- 
venience and  amusement  of  visitors  are  very  complete. 
There  is  a  largo  curhaus,  and  numerous  handsome  l»th- 
honses  are  situated  both  in  Teplitz  and  in  the  immediately 
adjoining  village  of  Schonau.  The  environs  are  laid  out 
in  pretty  and  shady  gardens  and  promenades,  the  finest 
being  in  the  park  which  surrounds  the  chateau  of  Princo 
Clary,  the  superior  of  the  town.  The  other  chief  build- 
ings are  the  Roman  Catholic  and  Protestant  churches,  the 
Jewish  synagoguo  with  a  conspicuous  dome,  and  the 
theatre.  Tho  saline-alkalino  springs  of  Teplitz,  ten  to 
twelve  in  number,  ranging  in  temperature  from  90*  to 
117*  Fahr.,  are  classed  among  what  are  called  "indifferent" 
waters.  Used  until  lately  almost  exclusively  for  bathing, 
they  are  prescribed  for  gout,  rheumatism,  and  some  «jcro- 
fulous  affections,  and  their  reputed  efficacy  in  alleviating 
the  effects  of  gun-ahot  wounds  had  gained  for  Teplitz  th*> 
sobriquet  of  "tho  warriors'  bath."  Military  baths  arc 
maintained  in  tho.  town  by  tho  Governments  of  Austria, 
Prussia,  and  Saxony,  and  there  are  also  bath-houses  for 
the  poor.  Teplitz  is  much  visited  for  the  after-cure,  after 
Carlsbad  and  similar  spas.  The  number  of  patients  in 
1883  was  6000  and  the  passing  visit^-n  v.  re  almost  as 
numerous.  The  presence  of  a  bed  of  lignite  in  thn 
neighbourhood  has  encouraged  the  industrial  development 
of  Teplitz,  which  carries  on  manufactures  of  cotton  and 
woollen  goods,  india-rubber,  chemicals,  hardware,  &c  In 
1880  the  united  population  of  Teplitz  and  Schonau  was 
16,750. 

The  thermal  springs  are  fabled  to  have  been  discovered  as  earlr 
as  762,  but  tho  first  authentic  mention  of  the  baths  occurs  in  l ho 
loth  century.  The  town  is  mentioned  in  the  12th  century,  tho 
namo  boing'derivtd  from  a  Slavonic  word  meaning  "warm  hatb.'j 
Teplitz  figures  in  tho  history  of  Wallenstcin.  and 'is  also  iirerc»t" 
ing  as  the  spot  where  the  monarch*  of  Austria,  Russia,  and  I  r » 
first  signed  the  triple  alliance  agaiimt  Napoleon  in  lsl3.  «.il  is  a 
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fact  that  on  the  day  if  the  earthqnaVt  at  Lisbon  (1st 
November  1775)  the  main  spnnr  at  TepliU  ceased  to  flow  for  somo 
minutes. 

TERAMO,  a  town  of  Italy,  capital  of  the  province  of 
Teramo  (formerly  Abruzzo  Ulterioro  I.)  and  an  episcopal 
see,  stands  on  the  left  bank  of  the  Tordino  where  it  ia  joined 
by  the  Vezzola,  12  miles  from  the  coast  and  876  feet  above 
sea-level.  It  U  connected  by  a  branch  line  with  Giulianova 
on  the  railway  from  Ancona  to  Brindisi.  Tho  picturesque 
valley  of  the  Tordino  is  here  dominated  by  the  peaks  of 
the  Gran  Saaso  d'ltalia  (9522  feet).  The  town  is  traversed 
by  one  straight  wide  street  with  largo  houses,  but  for  the 
most  part  it  consists  of  narrow  dirty  lanes ;  tho  modern 
suburbs  are  good.  The  cathedral  (1317-55)  has  been 
greatly  modernized ;  the  church  of  San  Agoetino  is  in  the 
later  Gothic  style.  The  antiquities  include  remains  of  a 
gateway,  a  theatre,  and  baths,  as  well  as  numerous  in- 
scriptions There  are  manufactures  of  wool  and  silk,  and 
of  straw  hats  and  pottery.  Tho  population  of  the  town 
in  1881  was  8634,  with  its  suburbs  13,988  (commune, 
20,309). 

Teramo  it  the  ancient  Inieram.ua  Prmtutiana,  capital  of  the 
PratutiL  In  the  Middle  Ages  it  was  known  as  Apnitium  (whence 
Abruzxo);  the  intermediate  form  of  the  present  name  was  Teramne. 

TERAPHIM  (Conn),  a  Hebrew  word  found  only  in 
the  plural,  which  the  Authorized  Version  sometimes  simply 
transcribes  (Judges  xvii.  5,  xviiL  14  »q.;  Hosea  iii.  4),  but 
elsewhere  translates  by  "  images  "  (Gen.  xxzL  19  and  often 
elsewhere),  "image"  (1  Sam.  xix.  13),  "idols"  (Zoch.  x. 
2),  "idolatry"  (1  Sam.  xv.  23)  The  etymology  of  the 
word  is  quite  obscure  (see  Gesenius,  Thtiaurw,  p.  1519 
•?.),  but  it  appears  that  the  teraphim  were  a  kind  of  idols 
(Gen.  xxxL  30),  with  something  of  a  human  figure  (1  Sam. 
xix.  13);  and,  though  their  use  was  condemned  by  tho 
prophets  (1  Sam-  xv.  23;  cp.  2  Kings  YxiiL  24),  they  were 
long  commonly  used  in  popular  worship,  both  domestic 
(1  Sam.  xix  13,  in  the  house  of  David  and  Michal)  and 
public  (Judges  xviii).  Thoy  are  associated  with  the  ephod,' 
which  in  this  connexion  seems  to  mean  a  plated  image, 
and  Hosea  speaks  of  ephod  and  teraphim  aa  essential 
e:ements  in  tho  religious  usages  of  northern  Israel.  Like 
the  ephod,  they  were  specially  associated  with  divination, 
and  in  particular  with  the  sacred  lot  (Zech.  x.  2;  Ezek.  xxi. 
21  [26  J)  From  the  last  passage  it  appears  that  teraphim 
were  used  by  tho  Babylonians  as  well  as  by  tho  Hebrews. 
These  statements  and  references  cover  all  that  is  known 
about  the  teraphim  ;  the  fables  of  the  rabbins  are  collected 
in  Buxtorf,  £ec.  Talmud.,  2660  #7. 

TERBURG,  Gkkabd  (1608-1681),  subject  painter,  was 
born  in  1608,  at  ZwoUo,  in  the  province  of  Overyssel, 
Holland.  His  father,  also  an  artist,  sent  him  to  study  in 
Rome,  where  he  adopted  a  style  distinguished  by  great 
finish  and  accuracy.  He  practised  for  a  time  in  Paris 
with  much  success,  visited  England,  it  is  said,  and  then 
returned  to  Holland.  In  1 648  he  was  at  Milnster  during 
the  meeting  of  the  congress  which  ratified  the  treaty  of 
peace  between  the  Spaniards  and  tho  Dutch,  and  executed 
his  celebrated  kittle  picture,  painted  upon  copper,  of  the 
assembled  plenipotentiaries, — a  work  which,  along  with 
tho  Guitar  Lesson,  now  represents  the  master  in  the 
national  collection  in  London.  At  this  timo  Terburg  was 
invited  to  visit  Madrid,  where  he  received  employment 
and  the  honour  of  knighthood  from  Philip  IV.  It  is  said 
that,  in  consequence  of  an  intrigue,  he  was  obliged  to 
return  to  Holland.  He  seems  to  have  resided  for  a  time 
in  Haarlegi  ;  but  ho  finally  settled  in  Deventor,  whore  he 
became  a  member  of  the  town  council,  as  which  he 
appears  in  tho  portrait  now  in  the  gallery  of  The  Hague, 
/it  died  at  Doventer  in  1681. 

Terbmjr  Is  excellent  as  a  portrait  painter,  bat  still  greater  as  a 
?«-•::»  of  govt  subjects,    tie  depict*  with  admirable  truth  tho 


life  of  tho  wealthy  and  cultured  classes  of  his  time,  and  his  work 
is  free  from  any  touch  of  the  groasneas  which  funis  so  large  a 
place  in  Dutch  art.  His  figures  are  well  drawn  and  expressive  in 
attitude  ;  his  colouring  is  clear  and  rich  ;  but  his  beat  skill  lies  in 
his  unequalled  rendering  of  texture  in  draperies,  which  is  seen  to 
advantage  in  such  pictures  as  tho  Letter  in  the  Dutch  royal  col- 
lection, and  in  the  Paternal  Advice  (known  as  the  Batin  Gown) — 
engraved  by  Wille — which  exists  in  various  repetitions  at  Berlin 
and  Amsterdam,  and  in  the  Bridgewater  Gallery.  Terburg'*  work  s 
are  rare  ;  only  about  eighty,  have  been  catalogued. 

TERCEIRA.    See  Azores,  vol.  hi.  p.  171. 

TEREDO,  a  genus  of  LameUi branchiate  Molltuea,  of 
the  order  Itomya,  sub-order  Sinupaltia,  family  Pholadaeea 
(see  Mollusc  a,  voL  xvl  p.  685)  The  animals  included 
in  this  genus  are  commonly*  known  as  "  ship-worms," 
and  are  notorious  for  the  destruction  which  they  cause  in 
ships'  timbers,  the  woodwork  of  harbours,  and  piles  or 
other  wood  immersed  for  a  long  period  in  the  sea.  They 
inhabit  long  cylindrical  boles,  which  they  excavate  in 
tho  wood,  and  usually  occur  in  great  numbers,  crowded 
together  so  that  often  only  a  very  thin  film  remains  between 
the  adjacent  burrows.  Each  burrow  is  lined  with  a  layer 
of  calcareous  substance  secreted  by  tho  mollusc ;  this 
lining  is  not  usually  complete,  but  stops  short  a  little 
distance  from  the  inner  end  of  the  burrow,  whero  the  boring 
process  continues  to  take  place.  In  some  burrows,  how- 
over,  the  lining  is  complete,  either  because  the  animal  has 
reached  its  full  size  or  because  some  causo  prevents  it 
continuing  its  tunnel ;  in  such  cases  the  calcareous  tube 
has  a  hemispherical  termination.  The  burrows  are  usually 
driven  in  the  direction  of  tho  grain  of  the  wood,  but  not 
invariably  so.  When  a  knot  or  nail  or  tho  tube  of  a 
neighbour  is  reached,  tho  course  of  the  burrow  is  altered 
so  as  to  bend  round  the  obstruction.  One  burrow  is  never 
found  to  break  into  another. 

The  adult  Teredo,  when  removed  from  its  burrow  and 
calcareous  tube,  is  from  a  few  inches  to  3  feet  in  length, 
according  to  the  species  to  which  it  belongs,  and  is 
cylindrical  and  worm -like  ir.  appearance.  The  anterior 
end,  which  lies  at  the  bottom  of  the  burrow,  is  somewhat 
enlarged  and  bears  a  pair  of  shells  or  valves,  which  are 
not  connected  by  tho  usual  ligament,  but  are  widely 
separated  dorsally.  Tho  valves  are  triangular  in  shape 
and  very  concave  on  the  side  which  is  in  contact  with  the 
animal.  In  front  their  edges  are  widely  separated,  and 
the  mantle  tube,  which  is  elsewhere  closed,  has  here  a 
slight  median  aperture,  through  which  the  short  sucker-like 
foot  can  be  protruded.  The  next  portion  of  the  body 
behind  the  shell -bearing  part  is  naked,  except  for  the 
shelly  lining  of  the  burrow,  which  is  secreted  by  this 
part.  Anteriorly  this  portion  contains  part  of  tho  body 
proper;  posteriorly  it  forms  a  tube  divided  internally  by 
a  horizontal  partition  into  two  chambers.  In  the  lower 
chamber  ore  the  elongated  gill  plates,  which  have  the 
typical  lamellibranchiate  structure.  In  the  upper  chamber 
anteriorly  is  the  rectum.  A  thick  muscular  ring  terminates 
this  region  of  the  body,  and  bears  two  calcareous  plates 
shaped  like  spades  or  battledores.  The  expanded  parts 
of  these  plates  ore  free  and  project  backwards ;  the  handle 
ia  fixed  in  a  deep  socket  or  pit  lined  by  epidermis.  These 
calcareous  plates  are  called  pallets  (Fr.  palmula).  Behind 
tho  pallets  tho  tubular  body  bifurcates,  forming  two  siphons 
similar  to  those  of  other  Lamellibranchs ;  the  siphons  can 
be  contracted  or  expanded  within  wide  limits  of  length. 
The  principal  organs  of  the  body — stomach,  heart,  genera- 
tive organs,  and  nephridia — are  situated  in  tho  anterior  part 
of  the  body,  forming  a  visceral  mass,  which  extends  some 
distanco  behind  the  valves.  The  heart  is  above  the  in- 
testine and  not  perforated  by  it  'The  two  valves  are 
connected  by  an  anterior  adductor  musclo. 

From  its  resemblance  to  Phelas,  Teredo  is  placed  by  conchologwta 
in  the  family  Pholadtdx,  among  the  Ixmya  ;  but  it  la  still  undo- 
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tided  which  part  of  the  body  corresponds  to  th«  posterior  adductor. 
According  to  Quatrefages,  it  la  &  muscular  band  passing  transversely 
between  the  handles  of  tho  pallet*.  His  discussion  of  this  poiut  is 
connected  with  another,  namely,  the  nature  of  the  Ions  tubular 
portion  of  tho  body  behind  tho  valves.  Des  haves  limits  the  extent 
of  the  mantlo  to  the  part  covered  by  the  shell,  and  considers  all 
the  rest  of  tho  animal  as  formed  by  tho  siphons  ;  the  branchiae  and 
part  of  the  other  viscera  in  this  view  are  contained  fit  the  siphons. 
Quatrefages  argues  that  the  siphons  commence  at  the  point  where 
their  retractor  muscles  are  inserted,  namely,  at  the  muscular  ring 
corresponding  to  the  pallets.  This  reasoning  is  plausiblo  ;  but  it 
is  dimcult  to  accept  the  view  that  the  retractor  muscles  of  the 
siphons  and  the  posterior  adductor  muscle  are  so  closely  connected 
a*  Quatrefages  thinks ;  in  other  Itomya  tho  retractors  of  the  siphons 
and  the  posterior  adductor  are  distinct  and  soparate.  Deshayes 
believe*  that  the  single  adductor  between  the  valvos  results  from 
the  fusion  of  tho  two  muscles  usually  separate.  Jeffreys  believes 
thit  the  posterior  adductor  is. really  present  between  the  posterior 
parts  of  the  valves ;  but  the  opinion  of  a  conchologist  on  a  question 
of  morphology  is  not  of  very  great  weight.  In  other  Itomya  the 
visctral  (pancto-splanchnic)  gsnglia  are  attached  to  the  ventral 
surfico  of  the  posterior  adductor.  In  Teredo  these  ganglia  are 
situato'l  at  the  posterior  end  of  the  body  proper,  somo  distance 
behind  tho  shells,  and  immediately  behind  tho  generative  organ. 
It  is  here  pwbably  that  tho  rudiment  of  the  posterior  adductor,  if 
it  exists,  is  to  be  sought ;  or,  if  it  docs  not  exist,  it  is  hero  that  it 
origiailly  was  placed. 

It  is  evident  that  the  anatomy  of  Teredo  has  not  yet  been  in- 
vestigated from  the  point  of  view  of  modern  morphology ;  but  as 
far  as  can  be  judged  at  present  the  body  proper  extends  oack  some 
distance  behind  the  shells,  to  the  posterior  limit  of  the  visceral 
mass.  The  part  between  this  and  the  pallets  is  a  tubular  prolonga- 
tion of  the  mantlo  chamber  containing  the  extended  gill  lamiiue, 
and  beyond  tho  pallets  are  tho  separate  siphons.  Besides  tho 
-visceral  ganglia  a  cerebral  and  a  pedal  pair  are  present  The 
stomach  is  provided  with  a  large  crystalline  style.  The  function 
of  the  pallets  is  to  form  an  operculum  to  the  calcareous  tube  when 
tho  siphons  are  withdrawn  into  it  In  somo  species  the  external 
or  narrower  end  of  th«.  calcareous  tube  is  provided  with  transverse 
lamina)  projecting  into  the  lumen ;  and  in  some  the  external  aper- 
ture is  divided  by  a  horizontal  partition  into  two,  one  for  each 
siphon. 

Tho  Teredo,  according  to  Quatrofagea,  {a  diceeious,  though  Gwyn 
Jeffreys  believes  it  to  be  hermaphrodite.  As  in  the  case  of  the 
oyster,  the  ova  are  retained  in. the  branchial  chamber  daring  the 
early  stages  of  their  development  The  segmentation  of  the  ovum 
is  unequal,  and  leads  to  the  formation  of  a  gastrula  by  epibole. 
By  the  growth  of  a  preoral  lobe  provided  with  a  ring  of  cilia,  and 
by  the  formation  of  a  mouth  and  an  anns,  the  trochoephere  stage  is 
reached.  A  pair  of  thin  shells  then  appear  on  the  sides  of  the  larva, 
connected  by  a  hinge  on  the  dorsal  median  line,  and  the  foot  grows 
out  between  mouth  and  anus.  By  the  time  the  larva*  "warm," 
or  leave  the  branchial  cavity  of  tho  parent  to  live  for  a  timo  aa  froo- 
swimming  pelagic  lame,  the  valvos  of  the  shell  havo  grown  so  large 
as  to  cover  the  whole  of  the  body  when  the  .velum  is  retracted ;  the 
foot  is  also  long,  cylindrical,  and  flexible,  and  can  be  protruded  far 
beyond  the  shell  The  valves  of  the  shell  at  this  stage  are  hemi- 
spherical in  shape,  so  that  the  whole  larva  when  its  organs  ere 
retracted  is  contained  in  a  globular  case. 

Concerning  the  later  phanges  of  the  larva  and  the  method  \j 
which  it  bores  into  wood  nothing  or  little  is  known  from  direct 
observation.  Much  has  been  written  about  the  boring  of  this  and 
other  marine  animals,  but  even  yet  the  matter  cannot  be  laid  to  be 
satisfactorily  elucidated.  Osier,  in  a  paper  in  Phil  Tram.,  1820, 
argued  that  the  Teredo  bores  by  means  of  itaahells,  fixing  itself  by 
the  surface  of  the  foot,  which  it  uses  as  a  sucker,  and  then  rasping 
the  wood  with  th*  rough  front  edges  of  the  shell-valves.  This  view 
was-founded  on  the  similarity  of  the  arrangement  of  the  shells  and 
muscles  in  Teredo  to  those  occurring  in  Photos,  in  which  tho  method 
of  boring  described  was  actually  observed.  W.  Thompson,  in  a 
paper  in  the  Edinb.  Aew  Phil.  Journ.,  1835,  supported  the  view 
that  the  excavation  is  due  to  the  action  of  a  solvent  aecretod  from 
the  surface  of  tho  animal.  Albany  Hancock,  again  {Ann.  and  Mag. 
Nat.  Hist^ToX.  xv.),  thinks  that  tho  excavating  power  of  Teredo 
is  duo  to  silicious  partirU-s  embedded  in  the  anterior  portion  of  the 
integument,  in  front  of  the  valvos.  But  the  actual  existence  of 
either  silicious  particles  or  acid  secretion  has  been  denied  by  others. 
Jeffreys  believes  that  the  foot  is  the  organ  by  which  the  animal 
burrows.  In  the  larger  number  of  Lamellibrancbs  the  font  is 
doubtless  a  burrowing  organ,  and  it  is  difficult  to  see  how  the 
limpet  hollows  out  the  rock  to  which  it  is  attached  if  not  by 
means  of  the  surface  of  its  foot  At  the  same  time  it  is  difficult  to 
explain  bow  the  soft  muscular  foot  can  penetrate  into  hard  wood. 
The  process  is  of  course  slow,  nnd  Jeffreys  supposes  that  particles 
are  di.tc.rhcd  one  by  one  from  the  moistened  surface  to  which  the 
foot  is  spplied.  In  an  y  case  the  valves  are  covered  by  an  epidermic, 
which  could  scaroelv  be  there  if  they  wore  used  in  burrowing. 


Teredo  grows  and  burrows  at  sn  extremely  rapid  rate :  spawning 
takes  place  in  the  spring  and  summer,  and  before  the  end  of  the 
year  the  animals  are  adult  and  their  burrows  of  large  size.  Quatre- 
fages relates  that  at  Guipuzcoa  (N.  Spain)  a  ferry-boal  was  sunk 
accidentally  in  the  *pring,  and  was  raised  four  months  afterwards, 
when  its  timbers  were  already  rendered  nselesa  by  T.  pediccllata. 
How  long  tho  animals  live  is  not  accurately  known,  but  Quatro- 
fagea found  that  they  nearly  all  perished  in  the  winter.  This  can. 
not  bo  generally  the  case,  as  tho  size  of  the  tubes  varies  so  greatly. 
In  Holland  their  greatest  ravages  are  made  in  July  and  August 
Iron  ships  have  nothing  to  fear  from  their  attacks,  and,tjhe  copper 
sheathing  now  almost  universally  used  protects  wooden  hulls.  A 
great  deal  of  loss  is,  however,  caused  by  Teredo  in  harbour  works 
and  shipping  stages,  and  the  embankments  in  Holland  are  con- 
tinually injured  by  it.  The  most  efficient  protection  is  afforded  by 
large-headed  nails  driven  in  in  close  proximity.  Soaking  wood  in 
creosote  is  not  a  certain  safeguard  ;  Jeffreys  found  at  Christiania 
in  1863  that  a  large  number  of  harbour  piles  previously  soaked  in 
creosote  had  been  completely  destroyed  by  T.  navalis.  Coal  tar 
and  the  ailicato  of  lime,  used  for  coating  stonework,  have  been  sug- 
gested as  protective  coverings,  but  they  do  not  seem  to  have  ken 
adequately  tested. 

Species  of  Teredo  occur  in  all  seas.  The  animal  was  known  to 
the  ancients  and  is  mentioned  by  Tbeophrastus,  Pliny,  and  Ovid. 
In  1715  it  is  mentioned  by  Valisnieri,  in  1720  by  Dcalandes.  In 
1733  great  attention  was  drawn  to  it  on  account  of  the  discovery 
that  the  wooden  dykes  of  Holland  were  being  rapidly  destroyed 
by  ship-worms,  and  that  the  country  was  in  danger  of  inundation. 
Three  treatises  were  published  concerning  the  animal,  by  P.  Mas- 
suet,  J.  Bonsset,  and  Godfrey  Sellius.  The  work  of  the  last-named, 
which  wss  the  best,  described  tho  anatomy  of  tho  creature  and 
showed  that  its  affinities  were  with  bivalve  molluscs.  Tho  truth 
of  Sellius's  view  was  not  grasped  by  Linnosus,  who  placed  Teredo 
together  with  JSerpula  in  the  genus  Dentalium  ;  but  its  proper 
position  was  re-established  by  Cuvier  and  Lamarck.  Adansor, 
unaware  of  the  work  of  Sellius,  in  1757  believed  himself  to  be  the 
first  to  diacovor  the  molluscan  affinities  of  Teredo.  It  will  not  bo 
necessary  to  gfro  here  a  definition  of  the  genus  taken  from  any 
systematist ;  it  will  be  sufficient  to  point  out  that  the  long  cy- 
lindrical body  with  its  two  small  anterior  polygonal  valves,  the 
absence  of  a  ligament  and  accessory  valves,  the  muscular  ring 
into  which  are  inserted  tho  calcareous  pallets,  and  the  continuous 
calcareous  tube  linii.g  tha  hole  bored  by  the  animal  are  tho 
diagnostic  features. 

Jeffreys,  in  bis  British  Conehology,  gives  the  following  species  as 
British: — Teredo  norvegica,  Spongier ;  T.  navalis.  Linn.;  T.ptdi- 
eellata,  Quatrefages;  T.  vugotara,  Hanloy.  T.  norvegica  occurs 
chiefly  on  the  west  coast  of  Great  Britain.  It  was  taken  by 
Thompson  at  Port  pa  trick  in  Wigtownshire,  and  occurred  In  Jef. 
reys's  time  in  abundance  at  Milford  Haven.  This  species  has  been 
described  by  Gmolin  and  a  number  of  British  authors  as  T.  navalis, 
Linn.  It  is  distinguished  by  having  tho  bsse  of  the,pallets  simple, 
not  forked,  and  the  tube  aemi-ooncamerrV  d  at  its  narrower  pos- 
terior end.  The  length  does  not  usually  dacced  a  foot  It  is  tho 
T.  asn'iim  of  Sellius.  T.  navalis  hss  been  identified  from  the 
figures  of  Sellius,  to  which  Linna>us  referred  ;  Sellius  called  it  T. 
marina..  It  occurs  on  all  the  western  and  southern  coasts  of 
Europe,  from  Christiania  to' tho  Black  Sea,  and  is  the  species  which 
causes  so  much  damage  to  the  Dutch  embankments.  The  pallets 
of  this  species  are  small  and  forked,  and  the  stalk  is  cylindrical. 
The  tube  is  simple  and  not  chambered  at  its  narrow  end.  T. 
pedicellata  was  originally  discovered  by  Quatrefages  in  the  Bay  of 
Los  Pasages  on  the  north  const  of  Spain  ;  it  has  also  been  found  in 
the  Channel  Islands,  at  Toulon,  in  Provence,  and  in  Algeria.  In 
T.  mtgolara  the  tube  is  simple  and  the  pallets  like  those  of  T. 
norvegica ;  it  occurs  at  Shetland  and  Wick,  and  also  on  the  western 
shore  of  the  Atlantic,  where  its  range  extends  from  Massachusetts 
to  South  Carolina.  T.  malleolus,  Turton,  and  T.  bipinnata,  Turton, 
belong  to  the  West  Indies,  but  are  often  drifted  in  floating  timber 
to  the  coasts  of  Europe  Other  occasional  visitants  to  the  British 
shores  are  T.  eaxavata,  tripartita,  spalha,  funiculus,  cueullata,  and 
fimbriata.  These  were  described  by  Gwyn  Jeffreys*  in  Ann.  and 
Mag.  Nat  Mist.,  1860.  T.  fimbriata  is  stated  to"  be  a  netive  of 
Vancouver's  Island.  A  kind  of  ship-worm,  the  A'auriiora  dunlopei 
of  Perceval  Wright,  has  been  discovered  in  India,  70  miles  from 
the  sea,  in  a  stream  of  perfectly  fresh  water,  namely,  the  river 
Kumar,  one  of  the  branches  of  the  Ganges.  T.  comiformis,  Lam., 
is  found  burrowing  in  the  husks  of  cocoa-nuts  and  other  woody 
fruits  floating  in  the  tropical  seas  :  its  rubes  are  extremely  crooked 
and  contorted  for  want  of  space.  Fossil  wood  and  palm- fruits  of 
Sheppey  and  Brabant  are  pierced  in  the  same  way. 

Twenty-four  fossil  species  have  been  recognized  in  the  Liai  and 
succeeding  beds  of  Europe  and  the  United  States.  The  sub-genus 
Tertd i na,  Lam. ,  is  a  fossil  of  the  Eocene  of  Great  Britain  and  France. 

LUrratvn.  —  8«,  besides  the  works  already  mraltotitd,  Godfrey  Betllas, 
HUicrta  Xtaunli*  TrmltnU  am  XsiojnVwJ  UmHni.  17M ;  Adaosoo.  Hltoirr 
Sat**Ut  du  Senegal,  Paris,  17J7 ;  QMwa&at*,  JnnaUs  do  Sri.  Sat.,  IMS-JO ; 
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Torbes  sad  HuW  BHt.  J/of;wca,lS5J;  B.  H»Uc5ifk,  E*trtdtl*m  «.  TfrxJo.- 
i4rtelten  aw  dm  ioot  /iur.  If  un,  1*80  :  JftAujgw  SAiftrU  ;  Bit  S. 

Home,  "  Anatomy  of  T««tfa."  la  WU.  Trow.,  toL  xotL  ;  Fnj  and  L»nck*rt, 
JWtriftmr  Kmslatu  «rtrV;!<»*r  7Al*r*,  1S47  ;  Woodward,  ilatuai  c/A/o.'ivm, 
London,  IgJX.  (J.  T.  tt) 

TEREK  (Russ.  Terskaya  oblatt),  a  Russian  government 
of  C&uc&aia,  situated  to  the  north  of  the  main  Caucasus 
chain.  It  is  bounded  by  Stavropol  on  the  N.,  by  the 
Caspian  Sea  and  Daghestan  on  the  E.,  by  Tiflis  and  Kutais 
on  the  S.,  and  by  Tchcrnomorak  and  Kuban  on  the  W. 
It  has  an  area  of  23,648  square  miles.  From  Mt  Elburz 
to  Kazbek  the  southern  boundary  coincides  with  the  main 
snow -covered  range  of  the  Caucasus  and  thus  includes  its 
highest  peaks ;  further  east  it  follows'  a  sinuous  line  so  as 
to  embrace  the  secondary  chains  and  their  ramifications. 
Nearly  one-third  of  the  area  is  occupied  by  hilly  tracts, 
the  remainder  being  undulating  and  flat  land  belonging  to 
the  depression  of  the  Terek ;  one-half  of  this  last,  on  the 
left  bank  of  the  river,  is  Occupied  by  sandy  deserts,  salt 
clay  steppes,  and  arid  stretches*  unsuited  for  cultivation. 
Granites,  syenites,  diorites,  and  Palaeozoic  schists  consti- 
tute the  nucleus  of  tho  Caucasus  mountains ;  Jurassic  and 
Cretaceous  formations  rise  to  great  heights  in  the  secondary 
chains ;  and  a  aeries  of  Tertiary  formations,  covered  by 
Quaternary  deposits,  cover  a  wide  area  in  the  prairies  and 
steppes.  A  group  of  mineral  springs  occurs  about  Pyati- 
oobsk  (q*.). 

The  climate  is,  continental.  The  main  armual  temperatures  are 
49*-6  Pahr.  at  Pyatigorsk  (1860  feet  above  tho  am ;  January  89*, 
July  70*)  and  47*7  at  Vladikavkaz  (2230  ft ;  January  23*.  July 
69°),  but  frosts  a  few  degrees  below  zero  are  not  on  common.  The 
mountain  slopes  receive  an  abundance  of  rain  (87  in.),  bat  the 
steppes  suffer  much  from  drought  (rein tail  between  10  and  20  in.  \ 
Nearly  the  whole  of  the  government  belongs  to  the  drainage  area 
of  the  Terek,  but  the  north-west  corner  is  watered  by  the  opper 
The  Terek  rises  at  the  height  of  about 


i  of  the  Kazbek  on  the  southern  elope  of  the 
f  the  Caucasus,-  liich  it  pierces  by  the  Darial  gorge  to 
the  south  of  Vladikavkaz  after  having  received  several'  dot*  or 
streams  (Bee,  Ouzel,  Fug,  Ar).'  In  53  miles  it.  descends  nearly 
•000  feet  A  few  miles  above  Vladikavkaz  it  is  2068  feet  above 
sea. level,  at  Mozdok  441  feet,  and  it  is  29  feet  below  the  Black  Sea 
at  Kizlyar.  From  Vladikavkaz  it  pursues  a  north-easterly  direction 
before  taking  its  eastward  course  ;  it  seems  most  probable  that  at  a 
recent  epoch  (Post-Plieiene)  it  joined  the  Kuma  and  perhaps  the 
Manytch  instead  of  flowing  into  the  Caspian.  In  the  lower  part 
of  its  coarse  it  flows  at  a  higher  level  than  that  of  the  neighbouring 
plains,  and  is  kept  in  its  bed  by  darns.  Inundations  are  frequent 
and  cause  great  destruction.  The  delta  begins  at  Dubovka  (60 
xriles  from  the  Caspian),  and  at  this  part  the  river  frequently 
changes  its  bed.  The  Old  Terek  is  no  longer  navigable,  tho  chief 
current  being  directed  northwards  into  the  New  Terek.  Several 
canals  made  oy  the  Cossacks  supply  water  for  thi  irrigation  of  the 
neighbouring  fields.  Its  chief  tributaries  are  the  Sunja  on  the 
right,  and  the  Tcherekh,  the  Rakaan,  and  the  Malka,  in  its  upper 
course,  on  the  left  The  population  of  the  government  in  1884 
was  616,660;  of  606,(00  inhabitants  returned  in  1883,  239,230 
were  Little  and  Great  Russians,  1230  Georgians,  18,900  Armenians, 
4300  Germans,  2670  Poles,  4780  Jews,  23,630  Osaets,  194,480 
Tchetchens  and  Inguahia,  72,160  Kabardians,  9130  mountaineers  of 
the  Avarian  stem,  26,360  Kumyka,  1770  Tatars,  6270  Nogais,  2470 
Kalmucks,  and  1620  Persians.  Out  of  these  239,600  were  reckoned 
as  belonging  to  the  Greek  Orthodox  Church,  336,400  were  Mussul- 
mans, 17,730  Gregorian  Armenians,  and  the  remainder  Protectant*, 
Otthollrs,  and  Jews.  Owing  to  the  great  fertility  of  tho  soil  in  the 
well-watered  distriets,  agriculture  is  the  chief  occupation.  In  1882 
tho  crops,  although  below  the  average,  yielded  967,000  quarters  of 
corn,  268,000  bushels  of  potatoes,  6,750,000  gallons  of  wine,  and 
tobacco  to  the  value  of  £18,000.    Cattle  breeding  is  extensively 


carried  on  in  the  steppes,  snd  there  were  in  the  same  year  118,630 
frequent,  and  cause  groat  loss. 


horses,  582,800  cattle,  and 


1,216.400  sheep  ;  n 
oss.  Manufactures 


murrains,  however,  are 


:upy  only  3371  per- 
son's, and  their  yearly  production  hardly  reaches  £300,000  in  value. 
Petty  trades  are  rapidly  spresding  in  the  villages.  Trade  suffers 
from  want  of  good  roods.  The  railway  from  Russia  to  tho  Caucasus 
has  not  yet  (18S7)got  bvyoLd  Vladikavkaz.  The  military  and  other 
chief  roads  have  an  aggregate  of  only  1300  miles.  Tho  exports  are 
limited  to  corn,  wine,  cattle,  and  some  raw  produce. 

Tho  government  is  divided  into  six  districts,  the  chief  towns  of 
which,  with  their  populations  in  1 S83,  were  Vladikavkaz  (82,340), 
the  capital,  Georgievsk  (4250),  Cro/nyi  (6280),  Kizlyar  (8780).  Moz- 
dok  (83S0\  and  Pyatigorsk  (11.120). 


TERENCE.  P.  Terentius  Afer  (185 1-159  B.C.)  holds  a 
unique  position  among  Roman  writers.  No  writer  in  any 
literature  has  gained  so  great  a  reputation  who  has  con- 
tented himself  with  so  limited  a  function.  He  lays  no 
claim  to  the  position  of  an  original  artist  painting  from 
life  or  commenting  on  the  results  of  his  own  observation. 
His  art  has  no  relation  to  his  own  time  or  to  the  country 
in  which  he  lived.  The  chief  source  of  interest  in  tho 
fragmentary  remains  of  Najvjus,  Ennius,  Pacuvius,  Accius, 
and  Lucilius  is  their  relation  to  the  national  and  moral 
spirit  of  the  age  in  which  they  were  written.  Flautus, 
though,  like  Terence,  he  takes  the  first  sketch  of  his  plots, 
scenes,  and  characters  from  the  Attic  stage,  is  yet  a  true 
representative  of  his  time,  a  genuine  Italian,  writing  before 
the  genius  of  Italy  had  learned  the  restraints  of  Greek  art 
The  whole  aim  of  Terence  was  to  present  a  faithful  copy 
of  the  life,  manners,  modes  of  thought  and  expression 
which  had  been  drawn  from  reality  a  century  before  his 
time  by  the  writers  of  the  New  Comedy  of  Athens.  The 
nearest  parallel  to  bis  literary  position  may  be  found  in 
the  aim  which  Virgil  puts  before  himself  in  his  Bucolic*. 
He  does  not  seek  in  that  poem  to  draw  Italian  peasants 
from  the  life,  but  to  bring  back  the  shepherds  of  Theo- 
critus on  Italian  scenes.  Yet  the  result  obtained  by 
Virgil  is  different-  The  charm  of  his  pastorals  is  the 
Italian  sentiment  which  pervades  them.  His  shepherds 
are  not  the  shepherds  of  Theocritus,  nor  are  they  in  any 
sense  true  to  life.  The  extraordinary  result  obtained  by 
Terence  is  that,  while  he  has  left  no  trace  in  any  of  his 
comedies  of  one  sketching  from  the  life  by  which  he  was 
surrounded,  there  is  perhaps  no  more  truthful,  natural, 
and  delicate  delineator  of  human  nature,  in  its  ordinary 
and  more  level  moods,  within  the  whole  range  of  classical 
literature.  His  permanent  position  in  literature  is  due, 
no  doubt,  to  the  art  and  genius  of  Menander,  whose  crea- 
tions he  has  perpetuated,  as  a  fine  engraver  may  perpetuate 
the  spirit  of  a  great  painter  whose  works  have  perished. 
But  no  mere  copyist  or  verbal  translator  could  have 
attained  that  result  .  Though  without  claims  to  creative 
originality,-  Terence  must  have  had  not  only  critical  genius, 
to  enable  him  fully  to  appreciate  and  identify  himself 
with  his  originals,  but  artistic  genius  of  a  high  and  pure 
type.  m  The  importance  of  his  position  in  Roman  litera- 
ture consists  in  this,  that  he  was  the  first  writer  who  set 
before  himself  a  high  ideal  of  artistic  perfection,  and  was 
the  first  to  realize  that  perfection  in  style,  form,  and  con- 
sistency of  conception  and  execution.  Living  in  the  in- 
terval between  Ennius  and  Lucilius,  whose  original  force 
and  genius  survive  only  in  rude  and,  inartistic  fragments, 
he  produced  six  plays,  which  have  not  only  reached  our 
time  in  the  form  in  which  they  were  given  to  tho  world, 
bat  have  been  read  in  the  most  critical  and  exacting 
literary  epochs,  and  still  may  be  read  without  any  feeling 
of  tho  need  of  making  allowance  for  the  rudeness  of  a 
new  and  undeveloped  art 

While  his  great  gift  to  Roman  literature  is  that  he  first 
niado  it  artistic,  that  he  imparted  to  "  rudo  Latium  "  the 
sense  of  elegance,  consistency,  and  moderation,  his  gift  to 
the  world  is  that  -through  him  it  possesses  a  living  image 
of  tho  Greek  society  in  the  3d  century  B.O.,  presented  in 
the  purest  Latin  idiom.  Yet  Terence  had  no  affinity  by 
birth  either  with  the  Greek  race  or  with  the  pcoplo  of 
Latium.  Ho  was  more  distinctly  a  foreigner  than  any  of 
the  great  classical  writers  of  Rome.  He  lived  at  the 
meeting-point  of  three  distinct  civilizations, — the  mature, 
or  rather  decaying,  civilization  of  Greece,  of  which  Athens 
was  still  the  centre,-  that  of  Carthage,  which  was  so  soon  to 
pass  away  and  leave  scarcely  any  vestige  of  itself ;  and  the 
nascent  civilization  of  Italy,  in  which  all  other  modes  were 
soon  to  be  absorbed.    Terence  was  by  birth  a  Phoenician. 
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and  was  thus  perhaps  a  fitter  medium  of  connexion  between 
the  genius  of  Greece  and  that  of  Italy  than  if  he  had  been 
a  pure  Greek  or  a  pure  Italian ;  juat  as  in  modern  times 
the  Jewish  typo  of  genius  is  sometimes  found  more  detached 
i'rom  national  peculiarities,  and  thus  more  capable  of  repro- 
ducing a  cosmopolitan  type  of  character  than  the  genius  of 
men  belonging  to  the  other  races  of  Europe. 

Our  knowledge  of  the  life  of  Terence  is  derived  chiefly 
from  a  fragment  of  the  lost  work  of  Suetonius,  De  Viris 
JlluHribui,  preserved  in  the  commentary  of  Donatua. 
Confirmation  of  some  of  tho  statements  contained  in  the 
Life  is  obtained  from  later  writers  and  speakers,  and  also 
from  the  prologues  to  tho  different  plays,  which  at  the 
»arao  tirao  throw  light  on  tho  literary  and  personal  rela- 
tions of  the  poet.  These  prologues  were  among  tho 
original  sources  of  Suetonius ;  but  he  quotes  or  refers  to 
the  works  of  various  grammarians  and  antiquarians — 
Porcius  Licinus,  Volcatius  Sedigitus,  Santra,  Nepos,  Fene- 
stella,  Q.  Cosconius — as  hia  authorities.  The  first  two 
lived  within  a  generation  or  two  of  the  death  of  Terence, 
and  the  first  of  thorn  shows  a  distinct  animus  against  him 
and  bis  patrons.  But,  notwithstanding  the  abundance  of 
authorities,  there  is  uncertainty  as  to  both  the  date  of  his 


birth  and  the  pi 


piac 


d  manner  of  his  death.    The  doubt 


as  to  the  former  arises  from  the  discrepancy  of  the  MSS. 
His  last  play,  the  Adtlphi,  was  exhibited  in  160  B.C. 
Shortly  after  its  production  he  went  to  Greece,  being 
then,  according  to  the  best  MSS.,  in  his  twenty- fifth 
("nondum  quintum  atque  vicesimum  egressus1  annum"), 
according  to  inferior  MSS.,  in  his  thirty-fifth  year.  This 
uncertainty  is  increased  by  a  discrepancy  between  the 
authorities  quoted  by  Suetonius.  Cornelius  Nepos  is 
quoted  for  the  statement  that  he  was  about  the  same 
age  as  Scipio  (born  185  B.C.)  and  Ladius,  while  Fenostella, 
an  antiquarian  of  the  later  Augustan  period,  represented 
him  as  older.  As  the  authority  of  the  MSS.  coincides 
with  that  of  the  older  record,  the  year  185  B.C.  may  bo 
taken  as  the  most  probable  date  of  his  birth.  In  the 
caw  of  an  author  drawing  originally  from  life,  it  might 
seem  improbable  that  ho  should  have  written  six  comedies, 
so  true  in  their  apprehension  and  delineation  of  various 
phases  of  human  nature,  between  the  ages  of  nineteen  and 
twenty-five.  But  tho  case  of  an  imitative  artist,  reproduc- 
ing impressions  derived  from  literature,  is  different ;  and 
tli9  circumstances  of  Terence's  origin  and  early  life  may 
-well  have  developed  in  him  a  precocity  of  talent.  His 
acknowledged  intimacy  with  Scipio  and  Ladius  and  the 
general  belief  that  they  assisted  him  in  the  composition  of 
his  plays  are  more  in  accordance  with  the  statement  that 
be  was  about  their  own  age  than  that  he  was  ten  years 
older.  Terence,  accordingly,  more  even  than  Catullus, 
Tibullus,  or  Lucan,  is  to  be  ranked  among  those  poets 
who  aro  the  "inheritors  of  unfulfilled  renown."  He  is 
said  to  have  been  born  at  Carthage,  brought  to  Rome  as 
a  slave,  and  carefully  educated  in  tho  house  of  M.  Teren- 
tius  Lucan  us,  by  whom  he  was  soon  emancipated.  A 
difficulty  was  felt  in  ancient  times  as  to  how  he  originally 
became  a  slave,  as  there  was  no  war  between  Rome  and 
Carthage  between  the  Second  and  Third  Punic  Wars,  and 
no  commercial  relations  between  Africa  and  Italy  till  after' 
the  destruction  of  Carthage.  But  there  was  no  doubt  as 
l<)  his  Phoenician  origin.  He  was  admitted  into  the 
intimacy  of  young  men  of  the  best  families,  such  as  Scipio, 
Laelrus,  and  Furius  Philus,  and  fye  enjoyed  the  favour  of 
older  men  of  literary  distinction  and  official  position,  such 
ai  C.  Sulpicius  Gallus,  Q.  Fabius  Labeo,  and  M.  Popillius. 
He  is  said  to  have  owed  the  favour  of  tho  great  as  much  to 
bis  personal  gifts.and  graces  as  to  his  literary  distinction; 

1  Ri'«i-hl  reads  injrzssss,  woulJ  u:ako  mid  a  y-ir  you&gtr. 


and  in  one  of  his  prologues  he  declares  it  to  be  his  ambi- 
tion, while  not  offending  the  many,  to  please  the  "  boni." 

Torenco's  earliest  play  was  the  Andria,  exhibited  in 
166  B.C.,  when  the  poet  could  have  been  only  about  the 
ago  of  nineteen.  A  pretty,  but  probably  apocryphal,  story 
is  told  of  .his  having  read  the  play,  before  its  exhibition, 
to  Coecilius  (who,  after  the  death  of  Plautus,  ranked  as 


the  foremost  comic  poet),  and  of  the  l 
of  it  manifested  by  Cheilitis.  A  similar  instance  of  the 
recognition  of  rising  genius  by  a  poet  whose  own  day  was 
past  is  found  in  the  account  given  of  the  visit  of  Acciua, 
on  his  journey  to  Asia,  to  tho  veteran  Pacuvius.  The 
next  play  exhibited  by  Terenco  was  tho  Eetyra,  first  pro- 
duced in  165,  but  withdrawn  in  consequence  of  the  bad 
reception  which  it  met  with,  and  afterwards  reproduced  in 
160.  The  Heauton-timoroumenos  appeared  in  163,  the 
EunucJius  and  Phormio  in  161,  and  the  Adclphi  in  160  at 
the  funeral  games  of  L.  ./Emilius  Paulus. 

After  bringing  out  theso  plays  Terence  sailed  for  Greece, 
either  to  escape  from  the  suspicion  of  publishing  the  works 
of  others  as  his  own,  or  from  the  desire  to  obtain  a  more 
intimate  knowledge  of  that  Greek  life  which  had  hitherto 
been  known  to  him  only  in  literature,  and  which  it  was 
his  professed  aim  to  reproduce  in  his  comedies.  The 
latter  is  the  more  probable  motive,  and  we  recognize  in 
this  the  first  instance  of  that  impulse,  to  visit  the  scenes 
familiar  to  them  through  literature  which  afterwards  acted 
on  many  of  the  great  writers  of  Rome.  From  this  voyage 
to  Greece  Terence  never  returned.  According  to  one  account 
he  was  lost  at  sea,  according  to  another  he  died  at  Stym- 
phalus  in  Arcadia,  and  according  to  a  third  at  Lcucadia, 
from  grief  at  the  loss  by  shipwreck  of  his  baggage,  con- 
taining a  number  of  new  plays  which  he  had  translated 
from  Menander.  The  old  grammarian  quoted  by  Suetonius 
states  that  he  was  ruined  in  fortune  through  his  intimacy 
with  his  noble  friends.  Another  account  speaks  of  him 
as  having  left  behind  him  property  consisting  of  gardens, 
to  tho  extent  of  twenty  acres,  close  to  the  Appian  Way. 
It  ia  further  stated  that  his  daughter  was  so  well  pro- 
vided for  that  she  married  a  Roman  knight. 

The  tone  of  the  prologues  to  Terencc'e  plays  is  for  the 
most  part  apologetic,  and  indicates  a  great  sensitiveness  to 
criticism.  He  constantly  speaks  of  the  malevolence  and  de- 
traction of  an  older  poet,  whose  name  is  said  to  have  been 
Luscius  Lavinius  or  Lannvinus.  The  chief  charge  which 
his  detractor  brings  against  him  is  that  of  contamintfio, 
the  combining  in  one  play  of  scenes  out  of  different  Greek 
plays.  Terence  justifies  his  practice  by  that  of  the  older 
poets,  Naivius,  Plautus,  Ennius,  whose  careless  freedom 
he  follows  in  preference  to  the  "  obscura  diligentia  "  of  his 
detractor.  He  recriminates  upon  his  adversary  as  one 
who,  by  his  literal  adherence  to  his  original,  had  turned 
good  Greek  plays  into  bad  Latin  ones.  Ho  justifies  him- 
self from  the  charge  of  plagiarizing  from  Plautus  and 
Ntevius.  In  another  prologue  he  contrasts  his  own  treat- 
ment of  his  subjects  with  the  sensational  extravagance  of 
others.  He  meets  the  chargo  of  receiving  assistance  in 
tho  composition  of  his  plays  by  claiming,  as  a  great  honour, 
tho  favour  which  he  enjoyed  with  those  who  were  the 
favourites  of  the  Roman  people. 

We  learn  from  these  prologues  that  the  best  Roman 
literature  was  ceasing  to  be  popular,  and  had  come  to  rely 
on  the  patronage  of  the  great.  A  consequence  of  this 
change  of  circumstances  was  that  comedy  was  no  longer 
national  in  character  and  sentiment,  but  had  become  imi- 
tative and  artistic.  Tho  life  which  Terence  represents  1/ 
that  of  a  well-to-do-citizen  class  whose  interests  aro  com- 
monplace, but  whose  modes  of  thought  and  speech  are 
refined,  humane,  and  intelligent.  His  characters  aro  finelj 
delineated  and  (incriminated  rather  than  boldlv  conceived. 
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as  they  are  in  Plautus.  Delicate  irony  and  pointed  epi- 
gram take  the  place  of  broad  humour.  Love,  in  the  form 
of  pathetic  sentiment  rather  than  of  irregular  passion,  is 
the  chief  motive  of  his  pieces.  His  great  characteristics 
are  humanity  and  urbanity,  and  to  this  may  be  attributed 
the  attraction  which  he  had  for  the  two  chief  representa- 
tives of  these  qualities  iu  Roman  literature, — Cicero  and 
Horace.  It  was  through  the  comedies  of  Terence  that  tho 
finer  influences  of  the  Epicurean  philosophy — the  friendli- 
ness, the  tolerance,  the  consideration  for  the  feelings  of 
others,  inferiors  as  well  as  equals,  inculcated  by  that 
philosophy — entered  into  Roman  life  and  literature.  The 
dissolving  influence  of  that  school  on  the  severer  personal 
morality  of  the  older  Roman  republic  also  entered  into 
Roman  life  through  the  same  medium.  But  it  was  a 
great  gain  to  the  strong  but  rudo  Roman  character  to 
learn,  as  it  could  from  every  line  of  Terence,  lessons  not 
only  of  courtesy  and  Bocial  amenity  but  of  genuine  sym- 
pathy and  consideration 

Terence's  pre-eminence  in  art  was  recognized  by  tho  critics  of  the 
Augustan  age : 

*' Vinoew  Cacuins  gravitate,  Tettntliu  arte.* 
The  art  of  his  comedies  consists  in  the  clearness  and  simplicity  with 
which  the  situation  is  presented  and  developed,  and  in  the  consist- 
ency and  moderation  with  which  his  various  characters  play  their 
part.  Bat  his  great  attraction  to  both  ancient  and  modern  writers 
Las  been  the  purity  and  charm  of  his  style,  whether  employed  in 
narrative  or  dialogue.  This  charm  he  derived  from  bis  familiarity 
with  the  purest  Latin  idiom,  as  it  was  habitually  used  in  the 
intimate  intercourse  of  the  best  Roman  families,  and  also  with  the 
purest  Atti»;  idiom,  aa.it  had  been  written  and  spoken  a  century 
before  his  own  time.  The  fine  Attic  flavour  is  more  perceptible  in 
bis  Latin  than  in  the  Greek  of  his  contemporaries.  Ho  makes  no 
claim  to  the  creative  exuberance  of  Plautus,  but  he  is  entirely  free 
from  his  extravagance  and  mannerisms.  Tho  superiority  of  his 
style  over  that  of  Lurilius,  who  wrote  his  satires  a  generation  later, 
is  almost  immeasurable.  Tho  best  judges  and  the  greatest  masters 
of  style  in  the  best  period  of  Roman  literature  were  his  chief  admirers 
in  ancient  times.  Cicero  frequently  reproduces  his  expressions, 
applies  passages  in  his  plays  to  his  own  circumstances,  and  refers 
to  his  personages  as  typical  representations  of  character.1  Julius 
Cesar  characterizes  him  as  "puri  sermonis  amator."  Horace,  so 
depreciatory  in  general  of  the  older  literature,  shows  his  apprecia- 
tion of  Terence  by  the  frequent  reproduction  in  his  Satirts  and  ip 
bis  Ode*  of  his  language  and  his  philosophy  of  h'fe.  Quintilian 
applies  to  his  writings  the  epithet  "  elegantissima,"  and  in  that 
connexion  refers  to  the  belief  that  they  were  the  work  of  Scipio 
Afrieanus.  His  works  were  studied  and  learuod  by  heart  by  the 
great  Latin  writers  of  the  Renaissance,  such  as  Erasmus  and  Me- 
lanchthon  ;  and  Casaubon,  in  his  anxiety  that  his  son  should  write 
a  pure  Latin  style,  inculcates  on  him  the  constant  study  of  Terence. 
Montaigne  applies  to  him  tho  phrase  of  Horace  : 

"  Liquidus  puroquc  timlllimtu  amnl." 
He  speaks  of  "his  fine  expression,  elegancy,  and  quaintness,"  and 
adds,  "  he  does  so  possess  the  soul  with  his  graces  that  we  forget 
those  of  his  fable.'  *  It  is  among  the  French,  the  great  masters  of 
the  prose  of  refined  conversation,  that  his  merits  navo  been  most 
'ated  in  modern  times.  Sainte-Bcuvo,in  his  Xouveaux  Lundis, 
i  to  him  two  papers  of  delicate  and  admiring  criticism.  Ho 
*  >n  and  Addison,  "deux  esprits  polis  et  doux,  do  la 
litteraire,"  as  expressing  their  admiration  for  the 
inimitablo  beauty  and  naturalness  of  one  of  his  scenes.  Fenelon  is 
said  to  have  preferred  him  ovon  to  Moliere.  Sainte-Beuve  calls 
Terence  tho  bond  of  union  between  Roman  urbanity  and  the  Atticism 
©f  the  Greeks,  and  adds  that  it  was  in  the  17th  century,  when 
French  literature  was  most  truly  Attic,  that  he  was  most  appreci- 
ated. M.  Joubcrt  is  quoted*  as  applying  to  him  the  words  "Le  micl 
attiqu's  est  sur  ses  luvrcs  ;  on  croirait  aisement  qu'il  naquit  sur  le 
mont  Hymettc." 

The  mont  famous  edition  of  Terence  is  that  of  Bentley,  pnbllihed  la  17!fl. 
More  recent  editions  are  tbouc  of  Ptrry,  in  the  BiNiotluca  Ciattim,  and  of  W. 
W«sncr.  The  tout  hai  been  edited  by  A.  FllckeLsen  In  the  Teubner  Mrfcs  of 
cUaalcs.  A  number  of  edition*  of  the  ■ 
recently  both  in  England  aud  in  Germany 

TERESA,  St.    See  Theresa,  St. 

TERLIZZI,  a  town  of  Italy,  in  the  province  of  Bari, 
and  20  miles  west  from  that  town,  stands  in  tho  midst  of 
a  fertile  plain.     It  has  a  castle  which  at  one  time  was 

'  See  Ep.  ad  Fam.,  i.  £>,  19,  and  rhil.,  II.  15. 

a  Essays  cf  Mtntaignc  (trans.  l>y  Ch.  Cotton),  chap.  lxviL 

*  hjlL  Negtcttj,  i.i  ti :  liistoire  <lt  la  L.'lUratvre  Latine. 


separate  plays  hare  been  published 
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very  strong  and  occasionally  resorted  to  by  the  emperor 
Frederick  li.  :*ud  afterwards  by  the  Axagonese  sovereign!. 
The  walls  and  towers  of  the  town  still  remain,  but  tit 
fosse  ha3  been  turned  into  boulevards.  Terlizzi  has  a 
considerable  trade,  chiefly  in  the  wine  and  fruit  of  the 
district.  Tho  population  of  the  towu  in  1881  was  20,442 
(commune,  20,592). 

TERM  (from  the  Latin  terminus)  in  English  law  is  usei' 
in  two  senses,  the  idea  common  to  both  being  that  of  s 
limited  and  certain  period  of  time. 

(1)  It  denotes  (or  rather  did  denote)  a  fixed  time  during 
which  tho  courts  are  open  for  legal  proceedings.  Term- 
in  this  sense  affected  only  what  used  to  be  called  the 
superior  courts, — that  is,  the  Queen's  Bench,  Common  Pies*, 
and  Exchequer.  They  woro  originally  tho  leisure  season* 
of  the  year  which  were  not  occupied  by  great  feasts  or  fast; 
of  the  church  or  by  agriculture.  Their  origin  is  no  dontt 
to  be  traced  back  to  the  legislation  of  the  early  Christian 
emperors,  the  principle  being  adopted  in  England  through 
the  influence  of  ecclesiastical  judges,  and  still  surviving  is 
the  universities  and  Inns  of  Court  Terms  were  regulated 
by  many  Acta  of  parliament,  the  effect  of  whieh  was  !<< 
confine  to  a  comparatively  short  period  the  time  durini; 
which  tho  courts  could  sit  in  banco, — tbat  is,  for  the  decisio:. 
of  questions  of  law  as  distinguished  from  the  decision  cf 
questions  of  fact.  There  were  four  terms,  Hilary,  Easter, 
Trinity,  and  Michaelmas,  the  average  duration  of  each 
being  about  threo  weeks.  All  legislation  on  the  subject 
previous  to  1873  is  now  merely  of  historical  interest,  for 
by  the  Judicature  Act  of- that  year  the  division  of  the  yea: 
into  terms  was  abolished  so  far  as  related  to  the  adminis- 
tration of  justice. 

(2)  It  denotes  the  time  during  which  an  interest  in  an 
estate  for  life  or  for  years  is  enjoyed,  also  the  interest  it- 
self, because  such  an  interest  must  dctcrmino  at  a  definivj 
time  If  the  interest  be  for  life,  it  is  an  estate  of  freehold  . 
if  for  years,  only  a  personal  interest  in  real  estate,  and  to 
personalty,  even  though  the  length  of  the  term — for  in- 
stance, 1000  years — may  far  exceed  in  duration  any  possible 
life  estate.  A  term  of  years  is  of  two  kinds, — the  first  that 
created  by  an  ordinary  lease  reserving  a  rent,  as  of  a  house 
or  a  building  lease ;  the  second  that  created  by  a  settlement 
or  a  will,  usually  without  rent  reserved,  for  the  purpose  cf 
securing  payment  of  money,  such  as  portions  to  younger 
children,  by  the  owner  of  the  land.  Both  kinds  have  betn 
considerably  affected  by  recent  legislation.  For  instance, 
the  Conveyancing  Act,  1881,  enables  a  mortgagor  or  mort- 
gagee in  possession  to  make  certain  leases.  Before  184S 
provision  was  always  made  in  conveyances  for  keeping  on 
foot  a  term  to  attend  the  inheritance,  as  it  was  called, — th'.t 
is,  for  assigning  the  remainder  of  a  term  to  trustees  for  the 
protection  of  the  owner  of  the  property  against  rent-charg<  .- 
or  other  incumbrances  created  subsequently  to  tho  term, 
although  the  term  had  been  satisfied, — that  is,  the  purpose 
for  which  the  term  had  been  created  had  been  fulfilled 
By  8  and  9  Vict.  c.  112  the  assignment  of  satisfied  term- 
was  rendered  unnecessary.  The  Conveyancing  Acta,  lStl 
and  1882,  givo  power  to  enlarge  the  unexpired  residue  t '. 
a  long  term  in  certain  cases  into  the  fee  simple. 

In  Scotland  terms  are  the  days  at  which  rent  or  interest  is  pay- 
able. They  ara  either  legal  or  conventional  :  the  legal  aro  >\  l.it- 
sunday  and  Martinmas;  tho  conventional  are  fixed  by  agreense:  : 
between  the  parties.  A  recent  Act  (44  and  45  Vict.  c.  39)  make 
uniform  the  law  as  to  removal  terms  in  burghs.  Terms  as  times  <  : 
court  sittings  were  defined  by  6  Anne  c  53,  which  fixed  four  terms — 
Martinmas,  Candlemas,  Vfhitsuntide,  and  Lammas— for  tho  now 
obsolete  Court  of  Exchequer.  By  19  and  20  Vict.  c.  58,  s.  26.  the 
winter  and  summer  sitting*  of  the  Court  of  Seasi»n  are  to  be  hell  t» 
correspond  with  the  Exchequer  terms. 

TERMINI,  or  Teumixi  I  meres  R  (Thernue  ffimertnses), 
a  town  on  the  north  coast  of  Sicily,  at  the  mouth  of  a 
river  of  tbc  same  name,  in  the  province  of  Pili"«»na,  an  J 
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23  miles  east-south-east  of  that  town.  None  of  ita  modern 
bnildingB  are  of  any  special  interest ;  in  the  Piano  do  Son 
Giovanni  above  the  town  the  substructure  of  a  Itoman 
■villa  has  been  excavated,  and  there  are  also  traces  of  an 
amphitheatre.  Termini  is  one  of  the  busiest  provincial 
towns  of  Sicily ;  the  surrounding  district  being  exceed- 
ingly fertile  and  the  harbour  good,  there  is  a  considerable 
tiport  trade  in  grain,  fruit,  tartar,  and  other  products. 
The  macaroni  of  Termini  is  in  high  repute.  The  tunny 
and  sardine  fisheries  are  extensive,  and  there  is  a  school 
of  navigation.  The  warm  saline  springs  (110*  Fahr.), 
sung  by  Pindar,  are  still  largely  resorted  to,  there  being 
a  well-appointed  bath  establishment,  founded  by  Ferdi- 
nand I.  The  population  of  the  town  in  1881  was  22,370, 
with  its  suburbs  22,733  (commune,  23,148). 

Pox  the  ancient  history  of  Termini  see  Hixz&A.  The  castle  of 
Termini,  which  Robert  of  Naples  besieged  in  vain  in  1838,  wa<a 
il'jetroyed  in  1880. 

TEH  MITES.    See  Ant,  vol.  ii.  p.  99. 

TERMONDE.    See  Dendermondjs. 

TERN  (Norsk  Txrne,  Taint,  or  Tend* ;  Swedish  T&rna; 
Dutch  Stern1),  the  name  now  applied  generally  to  a  group 
of  sea-birds,  the  Sternin*  of  modern  ornithology,  but, 
according  to  Selby,  properly  belonging,  at  least  in  the  Fame 
Islands,  to  the  species  known  by  the  book-name  of  Sand- 
wich Torn,  all  the  others  being  those  called  Sea-Swallows 
— a  name  still  most  commonly  given  to  the  whole  group 
throughout  Britain  from  their  long  wings,  forked  tail, 
and  marine  habit.  In  Willughby's  Ornithologia  (1676), 
however,  the  word  Tern  is  used  for  more  than  one  species, 
and,  though  it  does  not  appear  in  the  older  English  dic- 
tionaries, it  may  well  have  been  from  early  times  as  general 
a  namo  as  it  is  now. 

Setting  aside  those  which  are  but  occasional  visitor*  to  tho  British 
Wands,  six  species  of  Terns  may  be  regarded  as  indigenous,  though 
of  them  one  has  ceased  from  ordinarily  breeding  in  the  United 
Kingdom,  while  a  socond  has  becorao  so  rare  and  regularly  appears 
in  so  few  places  that  mention  of  them  must  for  prudence  sake  be 
avoided.  This  last  is  the  beautiful  Roseate  Tern,  Sterna  dougalli ; 
the  other  is  the  Black  Tern,  Hyirochelidon  nigra,  belonging  to  a 
senna  in  which  the  toes  are  only  half-webbed,  of  small  size  and 
dark  leaden  grey  plumage.  It  is  without  doubt  the  Sterna  of  Turner, 
and  in  former  day*  was  abundant  in  many  parts  of  tho  fen  country,* 
to  say  nothing  of  other  districts.  Though  nearly  all  its  ancient 
abode*  have  been  drained,  and  for  its  purposes  sterilized  these  many 
years  past,  not  a  spring  comes  but  it  snows  .iaclf  in  small  companies 
in  the  eastern  counties  of  England,  evidently  seeking  a  breeding- 
place.  All  Ground  the  coast  the  diminution  in  the  numbers  of  the 
remaining  species  of  Terns  within  the  last  50  years  is  no  less  de- 
>  plorable  than  demonstrable. 

The  Sandwich  Tern,  S.  tandvieentit  or  S.  caniiaca — jaamed  from 
the  plan?  of  its  discovery,  though  it  has  long  since  ceased  to  inhabit 
that  neighbourhood — is  tho  largest  of  the  British  species,  equalling 
in  size  the  smaller  Gulls  and  having  a  dark -coloured  bill  tipped 
with  yellow,  and  dark  legs.  Through  persecution  it  hss  been  ex- 
terminated in  all  its  southern  haunts,  snd  is  become  much  scarcer 
in  those  to  which  it  still  resorts.  It  was,  however,  never  so-abundant 
as  its  smaller  congeners,  the  so-called  Common  and  the  Arctic  Tern, 
—two  species  that  are  so  nearly  alike  as  to  be  beyond  discrimina- 
tion on  the  wing  by  an  ordinary  observer,  and  oven  in  the  hand 
require  a  somewhat  close  examination.'   Tho  former  of  these  has 

1  "Starn"  was  used  in  Norfolk  in  the  19th  century  ss  a  name  for 
the  bird  commonly  known  as  the  Black  Tern,  thus  confirming  Turner, 
who,  in  1544,  describes  what  seems  to  have  been  the  same  species 
mm  "  nostrati  lingua  sterna  appellata."  In  at  least  one  instance  the 
word  has  been  confounded  with  one  of  the  old  forms  of  the  modern 
8T*»:.rKG  {vol.  xxii.  p.  467).  To  Turner's  name,  repeated  by  Gesner 
and  other  authors,  we  owe  the  introduction  by  Linnttus  of  Sterna  into 
i  nomenclature.   ' '  Its  tern  "  is  another  Dutch  form  of  the  word. 


1  It  was  known  there  as  Carr-Swallow,  Carr-Crow  (corrupted  into 
"  Scarecrow  "),  and  Blue  Dar  (yu.  =Daw  !). 
'  Lionsras's  diagnosis  of  his  SUrna  hirundo  points  to  his  bavin?  had 


an  "Arctic"  Tern  before  him  ;  but  it  Is  certain  that  he  did  not  sus- 


pect that  eptcilic  appellation  (already  used  by  other  writers  for  the 
"Common  "  Tern)  to  cover  a  second  species.  Some  modern  authorities 
disregard  his  name  as  being  insufficiently  definite,  and  much  is  to  be 
said  for  this  view  of  the  case.  Undoubtedly  "  hirundo  "  has  now  been 
mod  so  indiscriminately  for  one  t|>ecies  or  the  other  as  to  cause  con- 
ftuion,  whi;h  is  perhaps  beat  avoided  by  adopting  the  epithets  of  Nau. 


the  more  southern  range,  and  often  aft"ects  inland  situations,  while 
tho  latter,  though  by  no  means  limited  to  the  Arctic  circle,  is 
widely  distributed  over  the  north  and  mostly  resort*  to  the  sea- 
coast.  Yet  thore  are  localities  where,  as  on  the  Fame  Islands,  both 
meet  and  breed,  without  occupying  stations  apart.  The  minute 
diagnosis  of  those  two  species  cannot  be  briofly  given.  It  mus* 
suihee  here  to  state  that  tho  moat  certaiu  difference,  as  it  is  tho 
most  easily  recognizable,  is  to  be  found  in  the  tarsus,  which  in  tho 
Arctic  Tern  is  a  quarter  of  an  inch  shorter  than  in  its  kinsman. 
The  remaining  native  species  is  the  Lester  Tern,  S.  mintita,  oue  of 
the  smallest  of  the  genus  and  readily  to  bo  distinguished  by  its  per- 
manently white  forehead.  All  the  spe.ies  already  mentioned, 
except  the  Black  Tern,  have  much  the  same  general  coloration— 
the  adults  in  summer  plumage  wearing  a  black  cap  and  having 
tho  upper  parts  of  the  body  and  wings  of  a  more  or  leas  pale 
grey,  while  they  are  mostly  lighter. beneath.  They  generally  breed 
in  association,  often  in  the  closest  proximity — their  nest*,  contain- 
ing 8  eggs  at  most,  being  made  on  tho  shingle  or  among  herbage. 
The  young  are  hatched  clothed' in  variegated  down,  and  remain  ia 
the  nest  for  some  time.  At-  this  season  the  parents  are  almost 
regardless  of  human  presence- and  expose  themselves  freely. 

At  least  half-a-dozen  other  species  have  been  recorded  as  occurring 
in  British  waters,  and  among  them  tho  Caspian  Tern,  S.  easpia, 
which  is  one  of  the  largest  of  the  genua  and  of  wide  distribution, 
though  not  breeding  nearer  to  the  shores  of  England  than  on  Syit 
and  its  neighbouring  islands,  which  still  afford  lodging  for  a  few 
pairs.  Another,  the  Gull-billod  Tern,  S.  amjliea,  has  also  been 
not  unfrequentlv  shot  in  England.  All  these  species  aro  now  re- 
cognized, though  the  contrary  was  onc«  maintained,  as  inhabitants 
of  North  America,  and  many  go  mnch  further. 

An  excellent  synopsis  of  the  Sub-family  Slerninm  has 
been  given  by  Mr  Howard  Saunders  in  the  Zoological 
Proceeding*  (1876,  pp.  638-672).  Ho  recognizes  5  genera, 
— Ilydrochelidon  (with  3  species),  Sterna  (with  38),  ATxnia, 
a  very  aberrant  form  consisting  of  but  one  species,  tho 
Inca  Tern,  peculiar  to  tho  western  coast  of  South  America, 
and  GygU,  composed  of  2  species  of  purely  white  birds  and 
restricted  to  the  southern  hemisphere ;  his  fifth  genus  is 
Anous,  to  which  belong  the  various  species  of  Noddy  (vol. 
xviL  p.  531).  OJten  confounded  with  these  last  are  the 
two  species  called  in  books  Sooty  Terns  (S.  fuliginosa 
and  S.  anxstheta),  but  by  sailors  "Egg-birda"  or  "  Wide- 
awakes" from  their  cry.  These  crowd  at  certain  seasons 
in  innumerable  multitude  to  certain,  islands  within  the 
tropics,  where  they  breed,  and  tho  wonderful  assemblage 
at  present  known  as  "  Wide-awake  fair "  on  the  island  of 
Ascension  has  been  more  or  less  fully  described  from  very 
ancient  times.  Dam  pier  in  his  voyage  to  New  Holland 
in  1699  particularly  described  and  figured  tho  Sooty  Tern 
(  Voyages,  iii.  p.  1 42),  discriminating  it  from  the  Noddy,  from 
which  it  had  not  before  been  distinguished.'       (a.  v.) 

TERNATE,  a  small  island  in  the  East  Indian  Archi- 
pelago, off  tho  west  coast  of  Jflolo  (q.v.),  in  0*  48'  N. 
lat.  and  127*  19'  E.  long.  It  is  nearly  circular  in  form, 
with  an  area  of  about  25  square  miles,  and  consists 
almost  entirely  of  a  very  remarkable  volcano  (5600  feet) 
formed  of  three  superimposed  cones.  Frequent  and  de- 
structive eruptions  havo  taken  place.  Cocoa-nuts,  sago, 
tobacco,  cotton,  sulphur,  and  salt|ietre  are  the  chief  pro- 
ductions -of  the  island,  The  clove,  which  had  brtn  ex- 
tirpated by  the  early  Dutch  rulers  to  enhance  its  value 
by  restricting  its  cultivation  to  the  Banda  Itslands,  Am- 
boyna,  &c.,  is  beginning  again  to  be  grown,  as  also  is  the 
nutmeg.  The  inhabitants  are  nearly  all  Mohammedan 
Malays.  The-town  of  Ternate,  with  It  population  of  about 
9000,  is  the  seat  of  a  native  sultan  and  of  a  Dutch 
resident ;  the  harbour  is  commanded  by  a  fort.  The 
residency,  which  includes  a  part  of  tho  eastern  coast' of 
Celebes  (ace  Cklebes),  tho  greater  part  of  Jilolo.land 
numerous  smaller  islands,  has  an  area  of  26,000  square 
miles  and  a  population  estimated  at  about  290  000. 

mann  (/«#,  1819,  pp.  1847,  1848),  wlio,  acting  on  and  confirming  the 
"discovery  of  Xitzsch  (who  first  detected  the  specific  difference),  called 
tho  southern  species  S.  fluviatilu  snd  the  nortbern  -S. 
Temminck's  namo  &  axcliea  applied  to  the  latter  .-.  i 
most  generally  used  for  it,  notwitli.tf.M>dicg. 
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TERNI.  a  town  of  Italy,  in  the  province  of  Perugia,  is 
situated  in  the  fertile  valley  of  the  Nera,  between  two 
branches  of  that  river,  about  5  miles  below  the  point 
where  it  is  joined  by  the  Velino.  It  has  a  station,  three- 
quarters  of  a  mile  off.  on  the  railway  line  between  Home 
and  Ancona,  69  miles  to  the  north  of  the  former  city  and 
19  south  by  west  from  Spoleto.  Terni  is  an  episcopal 
see,  and  the  seat  of  a  sub-prefecture  and  a  chamber  of 
commerce.  Its  public  buildings,  include  the  cathedral 
17th  century),  the  church  of  S.  Francesco  (partly  dating 
rom  the  13th  century),  a  gymnasium,  and  a  theatre. 
Terni  manufactures  leather  and  cloth,  and  has  some  trade 
in  wine  and  silk.  For  the  traveller  its  chief  interest  lies  in 
its  antiquities  (remains  of  an  amphitheatre  of  the  time  of 
Tiberius,  a  temple,  a  theatre,  baths,  and  numerous  inscrip- 
tions) and  in  the  proximity  of  the  falls  of  Velino  (Cascate  \ 
delle  Marmort).  Alike  in  volume  and  in  beauty  these  f 
take  a  very  high  place  among  European  waterfalls ;  the 
cataract  has  a  total  descent  of  about  650  feet,  in  three 
leaps  of  G5,  330,  and  190  feet  respectively.  They  owe  their 
origin  to  M'.  Curius  Dcntatua,  who  in  272  ac,  first  opened 
an  artificial  channel  by  which  the  greater  part  of  the 
Lacua  Velinus  in  the  valley  below  Reate  was  drained. 
The  population  of  tho  town  in  1881  was  9415,  with  its 
suburbs  10,371  (commune,  15,853). 

Terni  is  tho  ancient  Interamna  ("inter  amnes"),  originally 
belonging  to  Umbria  and  founded,  according  to  a  local  tra<iiiioii,  in 
the  year  672  B.C.  It  early  became  a  flourishing  municipium,  ami 
it  did  not  permanently  suiter  through  being  portioned  out  amo::g 
hi*  soldiers  by  8olla.  Its  inhabitants  had  frequent  litigations  and 
disputes  with  their  neighbours  at  Rente  in  connexion  with  tho 
regulation  of  tho  Velinus,  the  waters  of  which  aro  so  strongly  im- 
pregnated with  carbonate  of  lime  that  by  their  deposits  they  tend 
to  block  up  their -own  channel.  The  first  interference  with  jts 
natural  course  was  that  of  M\  Curins  Dentatus  already  referred  to. 
In  54  B.C.  the  people  of  Reate  appealed  to  Cicero  to  plead  their 
cause  in  an  arbitration  which  had  been  appointed  by  the  Roman 
senate  to  settle  disputes  ahont  the  river,  and  iu  connexion  with 
this  he  made  a  personal  insjiectlon  of  Lake  Velinus  and  its  outlet!1. 
In  tho  time  of  Tiberius  there  was  a  project  for  regulating  the  river 
and  its  outlets  from  tho  lake,  against  which  the  citizens  of  Inter- 
amna and  Reate  energetically  and  successfully  protested  (Tar., 
Ann.,  i.  79).  Similar  questions  arose  as  tho  river  formed  fresh 
deposits  during  the  Middle  A#c*  and  during  the  15th  ar.d  10th  cen- 
turies. A  branch <>f  the  Via  Flaminia  passed  from  Narnia  to  Foniin  j 
Flaminii,  and  is  given  instead  of  the  direct  line  in  the  Antouine  , 
arid  Jerusalem  itineraries.  The  emperor  Tacitus  and  his  brother  J 
Floriir.us  were  probably  natives  of  Interamna,  which  also  has  been  I 
claimed  as  the  birthplace  of  Tacitus  tho  historian,  but  with  ht*  I 
reason.  Terni  was  the  scene  of  tho  defeat  of  the  Neapolitans  by 
the  French  on  27th  November  1798. 

TERPANDER,  a  Lesbian  poet  and  musician,  settled 
in  Sparta  about  the  end  of  the  Second  Messenian  War 
(668  B.c).  According  to  somo  accounts,  ho  was  invited 
thither  by  command  of  the  Delphian  oracle  to  compose  the 
differences  which  had  arisen  between  different  classes  in 
the  state.  His  innovations  in  music  were  considered  to 
have  inaugurated  a  new  era  of  musical  art  in  Greece ;  but 
we  are  very  imperfectly  informed  as  to  their  nature.  On 
the  strength  of  a  fragment  (No.  5  in  Bergk),  which  may 
or  may  not  be  genuine, — "rejecting  the  four-toned  song,  we 
will  sing  to  thee  r.ew  hymns  with  tho  seven- voiced  lyre," — 
S:rabo  says  that  he  increased  tho  number  of  strings  in  the 
lyre  from  four  to  seven;  others  take  the  fragment  to  mean 
that  he  developed  the  citb&roidic  nomos  (sung  to  tho  accom- 
paniment of  the  eithara  or  lyre)  by  making  the  divisions  of 
the  ode  seven  instead  of  four.  We  josscsa  six  short  frag- 
ments of  poetry  in  the  Dorian  dialect  bearing  the  namo  of 
Terpander.  They  are  from  hymns  to  the  gods  Zeus,  Apollo, 
Apollo  and  the  Muses,  tho  Dioscuri,  tfcc,  and  are  written 
in  a  slow  spondaic  movement  or  in  dactyls.  They  present 
no  remarkable  features  ar.d  are  probably  spurious. 

Bergk,  Poetm  Lyrici  Grsei,  ill.  (4th  ed.)  pp.  7-12,  Leipsic,  1882. 

TERRACES" A,  a  town  of  Italy,  in  the  province  of  Rome, 
and  about  Hfi  miles  to  the  south-east  of  that  city,  at  the 


southeast  extremity  of  the  Pontine  nur.dies,  whore  tlia 
Monti  Lepini  (see  Italy,  vol.  xiii.  p.  438,  and  Latium) 
descend  into  tho  sea.  The  ancient  town  (Volscian  Ausur, 
Roman  Tarracina)  stood  on  the  white  hillside  ("impositun. 
saxis  late  candentibus  Anxur ''),  along  tho  foot  of  which, 
by  tho  seashore,  ran  the  Via  Appia.  The  modern  town 
stands  mainly  on  the  level  ground.  Tho  most  con^picuo-is 
building  is  the  cathedral,  which  is  believed  to  occupy  the 
site  of  a  temple  of  Jupiter  Anxurus ;  it  is  enriched  both 
externally  and  internally  with  beautiful  old  columns  and 
Roman  mosaics.  Above  the  town,  on  the  summit  of  tlu 
clitf,  are  the  remains  of  a  palace  of  Theodoric  (c.  500), 
afterwards  a  mediaval  castle.  Tho  ancient  harbour,  con- 
structed by  Antoninus  Pius  and  onco  very  important,  U 
now  silted  up ;  a  new  mole  affords  shelter  to  coasting 
vessels.  Fishing  is  carried  on,  and  there  is  some  trade 
in  the  produce  of  tho  district.  Tho  population  of  the 
town  in  1*81  was  6294  (commune,  8572). 

Anxur  finally  became  Roman  iti  400  B.C.,  and  a  colony  ra 
established  there  in  329.  Iti  strategic  portion  early  gave  it  mili- 
tary imjortanco  ;  and  its  pleasant  situation  and  its  mineral  water- 
led  many  Romans  to  build  villas  and  seek  seaside  quarters  there. 

TERRA-COTTA.1  Strictly  speaking  this  name  is  In- 
applicable to  all  objects  made  oi  talked  clay,  from  the^- 
rudest  brick  to  the  finest  piece  of  pottery,  but  it  usually 
has  a  more  limited  meaning,  to  denoto  fictile  objects 
which  do  not  come  under  the  head  of  pottery,  such  as 
statuettes  and  busts ;  and  in  its  architectural  use  it 
specially  implied  the  finer  sorts  of  decorative  clay-work,  to 
the  exclusion  of  common  building  bricks.  In  ancient 
times  especially  among  the  Greeks  and  Romans,  terra- 
cotta was  employed  for  an  immense  variety  of  purposes, 
from  the  commonest  objects  of  everyday  uso  to  the  most 
elaborato  'and  ambitious  works  of  art,  such  as  colossal 
6tatues  and  groups.  Though  the  natural  colour  and  sur- 
face of  tho  burnt  clay  aro  generally  very  pleasing  in  tone 
and  texture,  it  seems  to  have  been  universally  the  custom 
in  classical  times  to  cover  the  terra-cotta  completely  with 
a  thin  white  coating,  which  formed  an  absorb- nt  ground 
for  the  further  application  of  colour.  For  internal  work, 
except  in  rare  instances,  these  colours  were  mixed  with  a 
tempera  medium,  and  applied  after  the  clay  had  been 
fire  !.  They  were  therefore  not  true  ceramic  colours ;  and 
pigments  of  great  \aricty  and  brillianco  could  be  employed, 
as  they  had  not  to  undergo  the  severe  ordeal  of  .the  kiln. 
For  external  work,  such  as  that  shown  in  fig.  5,  only 
earth  pigments  such  as  ochres  and  lime  were  used,  and 
the  colour*  wtro  fired. 

No  branch  of  archaeology  has  during  the  last  dozen  0 
years  or  so  develojted  so  rapidly  as  that  of  Greek  terra-  h? 
cotta  figures;  on  this  most  fascinating  subject  an  aaton-^ 
ishingly  .largo  mass  of  literature  has  been  published  in 
Germany  and  France.'1    The  discovery  of  this  new  world 
of  Greek  art  began  practically  in  1873,  with  the  first  cx- 
i  cavations  in  the  tombs  of  Tanagra,  a  Boeotian  town  on  the 
j  high  road  from  Athens  to  the  north,  which  brought  to 
I  tight  a  number  of  very  beautiful  terra-cotta  statuettes.' 

Subsequent  excavations  at  Corinth,  Smyrna,  Cyme,  Turen- 
(  turn,  the  Cyrenaica,  and  many  other  places  also  yielded  a 
j  vast  number  of  terra-cotta  figures  of  various  dates  and 
1  styles.    By  far  tho  greater  number  belong  to  the  second 
half  of  the  4th  century  B.C. ;  but  examples  of  an  earlier 

1  An  Italian  word  meaning  literally  "  baked  earth." 
:  See  l:»t  at  tho  end  of  the  present  article. 

»  See  Bull.  Com.  In*!.  Arch.,  1874,  p.  120.  Many  thousand  tomb* 
have  betn  opened  at  Tanapra,  partly  cut  in  tho  rock  and  partly  built 
of  masonry.  The  statuettes  were  cither  arranged  round  the  body  or 
packed  in  larce  vnies.  The  C'Mumc  of  the  female  figures  is  the  aaxna 
as  that  described  by  classical  writers  as  being,  peculiar  to  the  neiRli- 
Kmrlng  cltv  of  Thehta.  The  finest  of  the  tanagra  figures  aro  from 
fc  to  9  inches  high. 
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date  are  not  wanting,"  not  only  of  figures  in  the  round, 
but  also  of  reliefs,  which  appear  to  have  been  largely  used 
for  the  decoration  of  the  flat  surfaces  of  walls  and  friezes. 
The  earliest  of  all  date  from  a  quite  prehistoric  period, 
and  are  mostly  small  idol-like  figures  of  the  rudest  possible 
form,  having  an  almost  shapeless  trunk  with  stick- like 
projections  for  the  limbs,  and  the  breasts  and  eyes  roughly 
indicated  by  round  dots.  They  are  usually  decorated  with 
coarse  stripes  or  cheques  in  ochre  colours.  Examples 
of  these  have  been  found  at  Hissarlik  (Troad),  in  Cyprus 
and  other  islands,  and  in  the  citadel  of  Tiryns  in  1884-35 
by  Dr  Schliemann  and  Dr  Dorpfeld.  Later  but  still  very 
archaic  figures,  2  or  3  inches  high,  have  been  exhumed  in 
many  parts  of  the  JEge&n  Islands ;  some  of  these  are  stiff 
seated  figures  of  deities,  —  links  between  Oriental  and 
Hellenic  art,  like  the  statues  of  the  Sacred  Way  at  Bran- 
chidsa  (south  of  Miletus).  Comparatively  few  specimens 
exist  of  the  best  period  of  Greek  art — the  5th  century.1 
A  relief  in  the  Louvre  (about  18  by  12  inches)  with  a 
pierced  background,  dating  from  the  first  half  of  the  5th 
century,  represents  two  female  mourners  at  a  sepulchral 
stele, — one  standing  and  the  other  seated ;  under  the  foot 
of  the  latter  is  inscribed  AAEKTP.  On  the  other  side  of 
the  stele  are  two  youths  (the  Dioscuri)  standing  by  a  horse. 
The  whole  design  is  simple,  but  very  graceful,  and  the 
modelling  is  skilfully  treated  in  very  low  relief.  The 
colouring — blue,  red,  white,  and  dark  brown — is  well 
preserved.  This  relief  was  pressed  in  a  mould,  and  was 
intended  to  be  attached  to  a  wall,  probably  that  of  a 
tomb,  as  a  votive  offering  to  the  dead.* 

In  most  cases  the  terra-cotta  figures  and  reliefs  occur 
in  'or  close  by  tombs,  but  it  is  only  in  comparatively  rare 
instances  that  the  subjects  represented  have  any  reference 
to  death.  Another  large  class  have  been  found  in  the  vicinity 
of  temples,  and  are  probably  votive  offerings,  such  as  the 
small  statuettes  of  horses  from  the  acropolis  of  Athens,  now 
in  the  Louvre.  In  other  cases,  as  at  tialicarnassus,  great 
quantities  of  small  figures  were  buried  under  a  temple, 
probably  to  purify  the  site,  as  was  done  in  Egypt  under 
the  later  dynasties,  when  many  hundred  figures  of  bronze 
were  sometimes  buried  under  one  building.  Owing  to 
the  fact  that  the  statuettes  found  scattered  in  and  round 
tombs  have  frequently  their  heads  broken  off,  Pottier  and 
Beinach  have  suggested  that  they  were  brought  as  offer- 
ings to  the  dead  and  their  heads  were  broken  off  by  the 
mourners  at  the  side  of  the  tomb.  Rayet  believes  that 
this  practice  was  a  sort  of  survival  of  the  custom  of 
sacrificing  female  and  boy  slaves  at  the  tombs  of  tho 
dead.  In  many  cases,  however,  the  figures  are  intact, 
and  it  is  probable  that  many  of  the  tombs  were  broken 
open  and  rifled  long  ago,  which  would  explain  the  muti- 
lated and  scattered  condition  of  tho  figures.  The  tombs 
of  Tanagra  have  yielded  by  far  tho  richest  finds  of  these 
figures,  the  specimens  being  very  remarkable  for ,  their 
beauty. '  These  exquisite  statuettes  do  not  (in  most  cases) 
represent  deities  or  heroic  personages,  but  the  homely 
every-day  life  of  the  Greeks,  treated  with  great  simplicity 
and  evident  realism  :  they  are  in  plastic  art  what  in 
painting  would  be  called  gt*rt*  and  in  their  strong  human 

*  A  good  example  of  •  terra-cotta.  relief  of  tho  Ant  part  of  the  5th 
century  a.c.  U  figured  in  »oL  ii.  p.  352. 

*  8ocnc  very  beautiful  fragment!  of  reliefs  in  terra-cotta  are  pre- 
cerred  in  the  museums  of  the  Lourre,  of  Copenhagen,  and  the  Kir- 
eheriano  in  Roma  These  represent  on  a  email  scale  parta  of  Phidias 'a 
Panathenaic  Mete,  which  hare  all  the  appearance  of  being  works  of 
the  6th  century  B.C.,  but  may  possibly  be  forgeries  or  Roman  copies ; 
see  Waldsteln,  Art  of  fhriduu,  Cambridge,  1885. 

'  In  aome  the  most  homely  sort  of  genrt  is  represented,— a  gtrl 
milking  a  cow,  a  cook  or  a  barber  at  his  work,  Ac  Eren  portrait 
figures  occor,  as,  for  example,  a  wonderfully  lifelike  group  of  a  man 
aed  his  wife  in  the  collection  of  Mr  Ionidee,  recently  lent  to  the 


interest  and  naturalistic  pathos  bring  us  in  closer  contact 
with  the  life  and  personalities  of  the  past  than  any  more 
ambitious  style  of  art  could  possibly  do.  Moreover,  they 
prove  more  clearly  even  than  the  great  plastic  works  in 
bronze  and  marble  how  deeply  a  feeling  for  beauty  and 
a  knowledge  of  art  must  have  penetrated  the  whole  mass 
of  the  people.  Their  immense  number  shows  that  they 
mu3t  have  been  far  from  costly,  within  the  reach  of  every 
one,  and  certainly  not  the  production  of  any  famous 
sculptors.  Nevertheless,  sketchy  as  they  are  in  treatment 
and  often  faulty  in  detail,  they  are  in  pose,  in  motive,  and 
in  general  effect  works  of  the  highest  beauty,  full  of  the 
most  inimitable  grace,  and  evidently  the  production  of 
men  in  whom  the  best  qualities  of  the  sculptor  were  innate 
by  a  sort  of  natural 
birthright.  Several 
small  figures  from 
Myrina  (Mysia)  have 
the  artist's  name  in- 
scribed on  them ;  but 
signatures  of  this  sort 
are  rare.4 

It  is  impossible  to 
describe  the  many 
subjects  treated.  Only 
a  few  examples  can 
bementioned.  Among 
single  figures  the 
most  frequent  aro 
those  of  girls  stand- 
ing or  seated  in  an 
immense  variety  rx 
pose,  and  with  plenti- 
ful drapery  arranged 
in  countless  methods, 
showing  the  great 
taste  with  which  a 
Greek     lady    could  SUturtU  of  a  girl  and  infant  Eros 

dispose  the  folds  of         from  tanagra.    (3t  Petersburg.) 
her  ample  pallium,  whether  it  hung  in  graceful  loops  or 
was  wound  closely  round  the  figure  or  formed  a  hood-like 
veil  over  the  head,  r  In  some  the  lady  holds  a  leaf-shaped 


fto.  2. — Aphrodite  and  cupids.    Hie  pendant  hnng  round  the  I 
of  Aphrodite  is  gilt.    (South  Kensington  Museum.) 

fan,  or  is  looking  in  a  circular  mirror,  or  holds  a  ball  ready 
for  the  game.  Many  have  a  strange  broad  hat,  probably 
of  straw,  which  does  not  fit  on  the  head,  but  must  have 


<U*  B.-ArU,  xxxiii,,  1886, 
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been  fastened  _by  a  pin  to  the  hair  or  veil  One  very 
beaut i/uJ  motive  is  that  of  a  girl  playing  with  an  infant 
Eros,  who  flies  to  her  for  shelter,  and  is  received  with 
welcome  half  tinged  with  dread.  Fig.  1  shows  a  very 
lovely  Btatuette  of  this  kind,  now  in  the  Hermitage  Palace. 
A  favourite  subject  is  token  from  a  gamo  in  which  one 
girl  carries  her  playmate  on  her  back, — a  motive  which, 
though  difficult  to  treat  in  sculpture,  Is  managed  very 
gracefully  in  terra-cotta.  Other  very  lovely  groups  are 
Aphrodite  suckling  the  baby  Eros,  or  with  more  than  one 
cupid  hovering  round  her.  A  very  beautiful  example  (see 
fig.  2)  occurs  in  the  South  Kensington  Museum  (from  the 
Castellani  sale).  It  represents  a  half-nude  figure  of  Aph- 
rodite reclining  on  a  couch,  with  two  cupids  behind  holding 
up  a  veil,  which  was  coloured  bluo  to  form  a  background 
to  the  creamy  white  of  Aphrodite's  body. 

Tho  Tanagra  and  other  figures  are  all  formed  of  thin 
pieces  of  soft  clay  pressed  into  a  mould,  usually  formed 
in  two  halves  and  then  stuck  together;  and  they  are 
mado  hollow  so  as  not  to  warp  and  crack  in  the  firing, 
and  have  a  hole  at  the'  back  for  the  escape  of  moisture 
during  that  process.  The  head  is  solid  and  was  formed 
in  a  separate  mould,  as  were  also  any  accessories,  such  as 
fans  or  mirrors,  and  arms  if  they  extend  away  from  the 
body.  Replicas  of  the  same  figure  are  often  varied  by 
having  different  heads  or  accessories;  three  or  four  ex- 
amples have  been  found  from  tho  same  mould.  After 
the  whole  was  put  together  it  was  usually  touched  up  and 
finished  with  modelling  tools.  The  colour  was  applied 
after  baking :  a  coating  of  creamy  white  lime  or  chalk  all 
over  served  as  the  flesh  tint  and  also  as  a  good  ground 
for  the  other  colours.  The  hair  of  the  females  is  always 
of  a  rich  auburn  red,  such  as  tho  Venetians  were  bo  fond 
of  painting  in  the  1 6th  century ;  blue  was  touched  on 
the*  eyes  and  crimson  on  the  lips.  Drapery,  if  not  white, 
was  usually  rose-colour  or  blue,  often  with  a  fringe  or 
bands  of  gold  on  the  border.  Necklaces,  earrings,  and 
other  ornaments  were  generally  gilt,  the  gold  leaf  being 
applied  over  a  slightly  raised  surface  of  slip,  as  on  the 
Greek  vase*  Similar  examples  have  been  found  in  tombs 
at  Thebes,  at  Thespue,  and  round  Athens.  Some  of  the 
Attica  figures  are  covered,  not  with  the  usual  non-ceramic 
colours,  but  with  a  real  white  ena- 
mel, the  vitrified  surface  of  which 
is  very  often  slightly  decomposed ; 
further  coloured  decoration  was  in 
some  cases  added  over  this  enameL 
A  number  of  places  in  the  west 
of  Asia  Minor  have  yielded  large 
quantities  of  terra -cotta  figures, 
very  similar  in  size  and  technique 
to  those  of  Tanagra,  but  belong- 
ing for  the  most  port  to  quite  a 
different  school  of  sculpture.  Un- 
like the  Tanagra  figures,  which  are 
rather  pictorial  in  stylo  and  deal 
with  genre  subjects,  those  from 
Smyrna,  Cyme,  Myrina,  and  other 
places  in  Asia  Minor  are  thoroughly 
sculpturesque  in  design,  and  are  fre- 
qucntly  miniature  reproductions  of  fvv;~ 
large  statues  or  groups  (see  fig.  3).  ! ,  k^iJ 
Many  of  them  stand  on  moulded  V 
pedestals,  while  the  Tanagra  figures 
have  only  a  thin  slab  of  clay  as  a  ^p^rcSe'^rom 
base.  The  average  sue  of  both  (UexUn  Mom  am.) 
classes  is  from  6  to  10  inches 

high.  Very  elaborate  group  with  three  or  four  figures 
often  occur.  Dionysiac  and  Bacchanal  subjects  are  fre- 
quently cLcaen,  or  scenes  from  sacred  mythology,  such  as 


the  labours  of  Heracles.1  These  also  mostly  date  from 
tho  4th  century  B.C.,  and  the  statuettes  often  appear 
to  be  copies  from  sculpture  of  the  school  of  Praxiteles  or 
Scopas.  Ouo  instance  is  the  fine  nude  figure  of  Eros  as 
a  youth  leaning  against  a  cippus,  holding  a  bronze  arrow 
in  his  hand,  in  the  collection  of  M.  de  liranteghem,  now 
in  Borne.3  The  wholo  of  it  was  gilt,  which  was  frequently 
the  case  with  the  Asia  Minor  statuettes,  but  rarely  so  in 
those  of  Tariagra.5  A  very  beautiful  figure  of  a  winged 
Victory  in  tho  Borne  collection  {from  the  Caste! iani  safe) 
presents  the  same  motive  as  the  colossal  Victory  of 
Samothrace  (in  the  Louvre) ;  it  supplies  the  missing  right 
hand,  which  in  the  terra-cotta  contains  a  bunch  of  roses. 
The  drapery  of  this  figure  is  blue,  mottled,  or  shot  with 
gold.  Other  figures,  from  their  heights  being  arranged  in 
even  gradations,  seem  to  be  copies  from  some  large  pedi- 
mental  sculpture.  Unfortunately  little  is  yet  known  of 
the  various  fabriquea  of  these-  Asia  Minor  figures,  as  in 
most  coses  thoir  provenance  is  very  doubtful. «^Th« 
Lecuyer  collection  jxms  eased  some  groups  witb/ several 
figures  forming  important  compositions.  One^of  these 
shows  two  female  mourners  at  a  tomb,  and  a  warrior  clad 
in  full  armour  with  his  horse.  The  most  remarkable 
group  (see  fig.  4)  is  that  of  a  soul  led  by  Hermes  Psycho- 


I"ia  *.— A  soul  about  to  cater  Charon's  bark.  (Prince  Liechtenstein'* 
collection,  Vienna ;  formerly  in  the  Lecuyer  collection.), 

pompua  to  the  bark  of  Charon,  who  is  represented  "as  a 
bent  aged  man.  Hermes,  a  graceful  nude  figure,  gently 
urges  the  shrinking  soul — a  draped  femalo  figure — to  the 
boat,  at  the  brink  of  the  rush-grown  Styx.  Tho  whole 
scene  is  imagined  with  much  tender  grace  and  real 
pathos,  though  not  highly  finished  in  its  details.  One  of 
the  most  important  terra-cotta  figures  yet  discovered  has 
recently  been  brought  to  England  from  Smyrna.'  It  is  a 
very  beautiful  copy  of  tho .  Diadnmenos  of  Polycletus,! 
which  in  the  details  of  its  modelling  reproduces  soma 
characteristics  of  the  later  school  of  Praxiteles.  The  fore- 
arms and  the  legs  below  tho  knee  are  lost :  but  in  breadth 

1  Fine  example*  of  ell  these  existed  in  the  collection  of  M.  Lecuyer, 
which  i*  now  di«per»cJ  (mm  Louormant,  Cell.  Lecuyer  de  terrt-euitet. 
Part*,  18*4,  which  U  well  illu»lr*ted  with  photographs). 

1  In  a  few  other  example*  object*  of  bronze  are  placed  in  the  hacJi 
of  tbe  figures. 

'  The  lovely  eerie*  of  little  figures  of  dancing  cupid*  from  TsnisTa, 
tome  of  which  are  in  tbe  Louvre  and  other*  in  the  Sooth  Kensington 
Museum,  were  wholly  gilt,  but  tbe  larger  tUtuetto*  of  Tanagra  appear 
to  have  had  gold  applied  only  for  special  ornament*. 

4  For  many  reasons  both  finders  and  dealer*  n*naDy  wlih  to  keep 
secret  where  valuable  find*  are  made.  In  most  museums  the  labels 
simply  repeat  tbe  dealer'*  account  (for  want  of  better  information V 
»o  that  tbe  statement  of  the  frwenana  xntt»t  u.ually  U  aenpted  with 
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of  modelling  and  grandeur  of  stylo  this  little  figure, 
-which  was  only  about  14  inches  high  when  perfect,  has 
tho  effect  of  a  much  larger  statue,  and  it  is  a  real  master- 
piece of  Greek  plastic  art.1  In  tho  neighbourhood  of 
Smyrna  and  Ejvhesua  a  large  number  of  caricature  figures 
have  been  exhumed,  some  of  which  are  modelled  with  a 
wonderful  feeling  for  humour.2  Thcso  strange  figures 
have  attenuated  limbs,  large  heads,  flapping  ears,  and 
goggle  eyes.  Somo  play  on  musical  instruments ;  others 
represent  actor* ;  and  one  in  the  De  Branteghem  collec- 
tion i.n  a  caricature  of  a  discobolus  in  almost  the  attitude 
of  Myron'*  celebrated  p  tatne. 
fyicusic  A  very  different  class  of  statuettes  has  recently  come 
»uta-     to  light  in  the  Cyrenaica,  on  the  northern  coast  of  Africa. 


the  terra- cot ta  is  covered,  with  elaborate  painted  orna- 
ments of  great  beauty,  in  ochre  colours  applied  on  a  white 
ground,  as  in  tho  ca_so  of  tho  statuettes.  These  beautiful 
temple  decorations  are  well  illustrated  by  Durpfeld  and 


Many  of  these  arc  uudo  ft; 


dancers  wearing  an 


elaborate  ttephanos-like  head-dress.    They  are  realistic  in 
modelling  and  very  ungraceful  in  pose, — a  striking  con- 
trast to  the  exquisite  taste  of  the  Tanagra  and  most  of 
the  Asia  Minor  figures.    Recent  excavations  in  the  tombs 
of  Corinth  have  produced  a  large  number  of  fine  terra- 
cottas, ranging  iu  date  over  a  very  long  period.  Another 
•ir™""     ttn<*  »i*tisti£ally  Aery  perfect  clas3  of  figures  is  being 
'ri.M.       dug  up  from  among  the  tombs  of  Tarentuin.    Some  of 
-these  belong  to  the  finest  period  of  Greek  art,  probably 
about  400  B.o.,  and  others  are  even  earlier.  Many 
are  not  statuettes,  but  merely  small  busts  of  heroic 
style,  and  of  the  highest  sculp turesquo  beauty.  They 
are  certa;nly  not  portraits,  and  do  not  appear  to  repre- 
sent deities.    It  has  been  suggested  that  they  are  ideal- 
ized representations  of  ancestors;  whose  commemoration, 
in  some  places,  formed  an  important  cult;  but  their  real 
meaning  must  for  the  present  remain  uncertain.  Many 
thousand  votho  figures  and  reliefs  in  clay  have  been 
found  within  the  temtni  of  the  temples  of  the  Chthonian 
deities  at  Tareutnm  and  eUewhero.    It  seems  to  have 
been  customary  for  the  priests  periodically  to  clear  out 
of  the  temples  the  broken  or  too  numerous  offerings 
which  were  then  bnried  within  tho  enclosure ;  whole  Beries 
arranged  chronologically  in  groups  have  been  discovered 
buried  in  separate  holes. 
T«t»-        In. addition  to  statuettes  and  reliefs,  terra-cotta  was 
used  by  the  Greeks  for  various  minor  ornamental  pur- 
'     poses.     Delicately  moulded  necklaces  and  pendants  for 
ears  were  stamped  out  in  clay  and  thon  thickly  covered 
with  gold  leaf ;  this  produced  a  very  rich  effect  at  a  small 
cost ;  many  fine  examples  are  preserved  in  the  Louvre. 
Children's  toys,  such  as  miniature  horses  and  chariot",  and 
dolls  with  movable  limbs  of  terra-cotta  fastened  with 
wooden  jiegs,  occur  iu  many  tombs. 
Ui«  in       On  a  larger  scale  terra-cotta  was  adapted  by  the  Greeks 
GrTk     to  important  architectural   ornamentation.     Many  fine 
'  examples  have  been  found  at  Olympia  end  among  the 
ruined  temples  of  Selinus.     In  some  cases  the  main 
cornices  of  the  building  were  simply  blocked  out  square 
in  stone,  and  then  covered  with  moulded  plaques  of  terra- 
cotta, carefully  formed  to  fit  on  and  round  the  angles  of 
the  block.    The  large  cymatium  which  forms  tho  upper 
member  of  the  cornice  is  curved  upwards,  so  as  to  prevent 
the  rain  water  from  dripping  all  along  the  edge ;  and  at 
intervals  it  is  pierced  by  ornamental  clay  pipes,  which 
project  like  a  mediaeval  gargoyle.     In  somo  examples 
from  Selinus  the  cymatium  is  pierced  with  a  beautiful 
open  pattern  of  lotus  leaf  (see  fig.  5).    The  greatest 
care  was  taken  in  fitting  thcso  applied  mouldings  where 
each  plaque  joined  the  next,  and  especially  in  making 
th  em  fit  closely  on  to  the  s'one  blocks,  in  which  rebates 
were  cut  to  receive  each  plaque.    The  wholo  surface  of 


Canine,  very  skilfully  i 


vol.  vt,  1S88.  p.  243. 

lino  caricatures  of 
I  and  of  ■  peculiar  febricjuo. 


Flo.  5. — Cornico  enrichments  of  painted  terra-cotta  from  St  lino*.  This 
section  ihowa  the  careful  way  in  which  the  terra-cotta  is  fitted  on  to 
tho  atone ;  tb.e  colours  are  red  and  brown  ocbro  and  cream-white. 

others  in  Die  Yerwtndvng  von  Terra-coiten,  Berlin,  1881. 
Though  no  complete  examples  of  terra-cotta  statuary  now 
exist,  it  is  certain  that  the  Greeks  produced  it  on  a  large 
6calo  and  of  the  highest  class  of  workmanship.  Pliny 
(H.K.,  xxxv.  36)  mentions  that  certain  statues  of  Horculea 
Musagetes  and  the  Nino  Muses  were  "opera  figlina," 
executed  by  the  painter  Zcuxi.v  These  were  brought 
from  Athens  by  M.  Fnlvius  Nobilior,  and  placed  in  the 
temple  of  Hercules  Musagetes,  which  adjoined  the  Porti- 
cus  Octavim  in  the  Campus  Martins  of  Rome.  Other 
and  earlier  examples  of  clay  statues  are  mentioned  by 
Pausanias. 

Among  the  Etruscans  the  use  of  clay  for  important  sculp-  ] 
turo  was  very  frequent, —  pain  tod  terra-cotta  or  bronxe 
almost  excluding  marble  and  stone.  An  important  ex- 
ample was  the  clay  quadriga  on  the  pediment  of  tho  temple 
of  Capitoline  Jupiter,  which,  according  to  one  legend,  was 
brought  from  Vcii  by  Tarquinius  Superbus.  This  existed 
till  the  destruction  of  tho  temple  by  firo  in  83  B.C.,  and 
was  considered  one  of  tho  seven  precious  relics  on  which 
the  safety  of  the  Roman  state  depended.  The  great 
statuo  of  Jupiter  in  the  central  cella  of  this  triple  temple 
was  also  of  terra-cotta,  and  was  said  to  be  the  work  of  an 
Etruscan  sculptor  from  Fregcna*.  Vitruvlus  mentions 
"  signa  fictilia  "  as  being  specially  Etruscan.  Many  other 
statues  in  the  early  temples  of  Rome  were  made  of  the 
same  material.  Among  tho  existing  specimens  of  Etruscan 
terra-cotta  the  chief  are  large  sarcophagi,  with  recumbent 
portrait  effigies  of  the  deceased  on  the  tup,  the  whole  being 
of  clay,  decorated  with  painting.  Fine  examples  exist  in 
tho  Louvre  and  the  British  Museum ;  a  good  specimen 
from  the  latter  collection  is  figured  in  vol.  viii.,  plate  YIIL 
The  Musco  Gregoriano  in  the  Vatican  possesses  some  very 
beautiful  friezes  of  a  later  date — about  the  4  th  century 
B.c—  when  native  Etruscan  art  had  been  replaced  by  that 
of  Greece.  These  friezes  arc  very  rich  and  elaborate,  with 
heads  and  scroll  foliage  in  very  salient  relief  Some  of 
them  have  at  intervals  cleverly  moulded  heads  of  satyrs, 
painted  a  brilliant  crimson.8 

Another  very  elaborate  application  of  terra-cotta  is  shown  Magnn. 
in  the  numerous  large  asci,  covered  with  statuettes,  which  Gnw-isn. 
are  found  in  the  tombs  of  Canosa  (Canusium),  Coles,  and 


*  The  use  of  this  strongly  glowing  red  li  almost  peculiar  to  Hellcnio 
Italy ;  the  other  colours  used  there  were  much  the  same  as  those  of 
Greece  itself.  The  Hint  magnificent  crimson  often  occurs  on  csuochoss, 
moulded  into  the  form  of  satyrs'  beads,  which  are  found  in  the  tomb* 
of  Magna  Grsrcia, 
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many  parts  of  Magna  Graecia.  The  statuettes  are  some- 
what similar  in  style  and  colouring  to  tho  Tanagra  figures, 
and  date  from  about  tho  same  period  (4th  century  b.c), 
but  are  not  equal  to  them  as  works  of  art ;  they  are  also 
usually  crowded  together  in  a  somewhat  awkward  manner.1 
The  British  Museum  is  specially  rich  in  these  elaborate 
terra-cottas ;  few  of  the  colours  used  appear  to  be  true 
ceramic  pigments. 
Roman.  As  in  other  branches  of  art,  the  Romans  closely  copied 
the  Greeks  in  their  wide  application  of  terra  cotta  for 
statues,  reliefs,  and  architectural  ornaments.  A  large  num- 
ber of  beautiful  Grseco-Roman  reliefs  exist,  many  having 
designs  evidently  copied  from  earlier  Greek  sculpture. 
Berlin,  tho  Louvre,  the  British  Museum,  and  many  places 
in  Italy  possess  fine  collections.  Friezes  with  beautiful 
reliefs  12  to  18  inches  deep  often  occur,  little  inferior  in 
execution  to  the  earlier  Greek  work.  Many  subjects  of 
great  interest  are  represented :  a  very  fino  plaque  in  tho 
Louvre  has  the  sceno  of  Orestes  taking  refuge  at  the  sacred 
omphalos  at  Delphi,  which  is  represented  as  a  conical  stone 
about  3  feet  high,  hung  round  with  ornamental  festoons 
made  of  gold.8  These  terra-cottas  belong  to  the  early 
period  of  the  empire ;  in  the  2d  century  A.r>.  they  became 
much  coarser  and  less  Greek  in  style,  like  all  the  sculpture 
of  that  time.  A  plaque  in  tho  Louvro,  which  represents  a 
chariot-race  in  the  circus,  bears  its  maker's  stamp,  L.S.ER 
At  the  end  of  the  first  and  in  the  early  part  of  the  2d  cen- 
tury a.d.  tho  uso  of  terra-cotta  for  architectural  adornment 
was  carried  to  a  high  point  of  perfection  in  Rome.  Many 
buildings  of  this  period  have  * 
the  most  elaborate  decora^  1 
tion  moulded  in  clay  and 
fitted  together  with  wonder- 
ful neatness.  Not  only  en- 
riched cornices  and  friezes 
were  made  of  terra-cotta,  but 
even  Corinthian  columuswith 
their  elaborate  acanthus  capi- 
tals. In  all  cases  tho  whole 
surfaco  appears  to  have  been 
covered  with  a  thin  coating  j 
of  "  opus  albariuin  "  and  then  ] 
.decorated  with  colours  end  j 
even  gold.  The  best  existing  o< 
examples  in  Ronio  are  the«> 
Ampbithealrum  Jlastrensc, 
many  tombs  on  the  Via  La- 
tino, and  tho  barracks  of  tho 
Vllth  cohort  of  the  guards 
(viffiles)  in  the  Trastevere. 
But  few  examples  exist  of 
the  large  Roman  terra-cotta 
sculpture  ;  the  best  are  some 
seated  female  figures  from 
tombs,  small  life-size,  in  the 
Capitolino  museum, — works 
of  great  beauty  and  very  skil- 
fully fired  without  cracks  or 
warping.  The  British  Mu-  * 
setim  also  contains  fine  speci-  Fio.  0.— Terra-cuiu  rtatu*  ol  > 
mens  of  terra-cotta  sculpture  jM£*£J 
on  a  largo  scale,  especially 

tho  torso  of-  a  nudo  malo  figure  (Hercules),  Borne  ter- 
minal figures  of  Bacchus,  and  a  beautiful  statue  of  Urania 
(see  fig.  6). 

>  1  A  very  Urge  ascus  from  Canosa  in  tho  British  Museum  l«  deco- 
rated with  no  less  than  fire  statuettes  of  women  and  Victories,  two 
iarge  mask*  of  Medusa,  and  six  projecting  figures  of  horses. 
4  *  Compare  a  similar  representation  of  the  omphalos  on*  Greek  vase 

Illustrated  by  Jahn,  VatentUder,  Hamburg,  1839. 


In  the  14th  and  more  especially  in  the  15th  century  M«£> 
terra-cotta  was  adapted  in  various  parts  of  Europo  to  the  «»»!■ 
most  magnificent  and  elaborate  architectural  purposes.  In 
Germany  tho  mark  of  Brandenburg  is  specially  rich  in 
terra-cotta  work  s  Tho  church  of  St  Catherine  in  the  town 
of  Brandenburg  is  decorated  in  the  most  lavish  way  with 
delicate  tracery  and  elaborate  string-courses  and  cornices, 
enriched  with  foliage,  all  modelled  in  clay;  the  town-hall 
is  another  instance  of  tho  samo  use  of  terra-cotta.  At 
Tangermiinde,  the  church  of  St  Stephen  and  other  build- 
ings of  tho  beginning  of  the  15th  century  are  wonderful  ex- 
amples of  this  method  of  decoration  ;  the  north  door  of  St 
Stephen's  especially  is  a  mastcrpicco  of  rich  and  effective 
moulding.    In  northern  Italy  this  use  of  terra-cotta  was 
carried  to  an  equally  high  point  of  perfection.*  _  The  Inly 
western  facade  of  tho  cathedral  of  Monza  is  a  work  of  the 
most  wonderful  richness  and  minute  elaborat'on,  wholly 
executed  in  clay,  in  the  latter  part  of  tho  14th  century. 
The  cathedral  of  Crema,  the  communal  buildings  of 
Piacenza,  and  S.  Maria  delle  Grazie  in  Milan  are  striking 
examples  of  the  extreme  splendour  of  effect  that  can  be 
obtained  by  terra-cotta  work.     The  Certosa  near  Pavia 
has  a  most  gorgeous  specimen  of  tho  early  part  of  the 
16th  century ;  the  two  cloisters  are  especially  magnificent 
Pavia  itself  is  very  rich  in  terra-cotta  decoration,  especially 
the  ducal  palace  and  the  churches  of  S.  Francesco  and  S. 
Maria  del  Carmine.    Some  delicate  work  exists  among  tha 
mediaeval  buildings  of  Rome,  dating  from  tho  14th  and 
16th  century,  as,  for  example,  the  rich  cornices  on  the 
south  aisle  of  S.  Maria  in  Ara  Cctli,  e.  1300;  the  front  of 
S.  Cosimato  in  Trastevere,  built  c.  1490;  and  a  once  very 
magnificent  houso,  near  tho  Via  di  Tordinone,  which  dates 
from  the  14th  century.  The  roost  important  application  of 
terra-cotta  in  mediaeval  Italy  was  to  statuary — reliefs,  buste, 
and  even  groups  of  many  life-sized  figures-srduring -the 
15th  nnd  16th 
centuries.  Much 
of  the  Florentine 
terra-cotta  sculp- 
ture of  the  1 5tb 
century  is  among 
the  most  beauti- 
ful plastic  work 
the   world  has 
ever  seen,  espe- 
cially  that  by 
Jacopo      del  la 
Quercia,  Dona- 
tcllo,   and  the 
sculptors  of  the 
nextgeneration.6  /, 
For  life,  spirit,  Hi* 
and  realistic 
truth,  combined 
with  sculptur- 
esque   breadth  ^la'  ^ — ^ertnit  bust  in  terra-cotta:  florentint 
.i         .  '     work  of  the  middle  of  the  15th  century. .  /South 

these  pieces  are     Kensington  Museum, ) 
masterpieces  of 

invention  and  manipulation.  .The"  portrait  busts  aro 
perfect  models  of  iconic  sculpture  (see  fig.  7).  :  In  some 
respects  the  use  of  burnt  clay  for  sculpture  has  great 
advantages  over  that  of  marble :  the  soft  clay  is  easily 
and  rapidly  moulded  into  form  while  tho  sculptor's 
thought  is  fresh  in  his  mind,  and  thus  terra-cottas 
often  possess  a  spirit  and  vigour  which  can  hardly  be 
reproduced  in  tho  laboriously  finished  marble  These 

'•See  Adler,  Mitttlalterikhe  Badctttin-Bauietrkt,  Berlin,  1862. 
*  See  Gruner,  Terra-cotta  Architctturt  of  tf.  Italy,  London,  1867. 
1  The  South  Kensington  Museum  possesses  a  very  fine  collection  of 
Florentine  terra-cottas  of  the  best  period. 
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qualities  are  specially  remarkable  in  the  best  works  of  tho 
Delia  Robbia  family  (see  RobbiaY  In  the  16th  century  a 
more  realistic  -style  was  introduced,  and  this  was  heightened 
by  the  custom  of  painting  the  figures  in  oil  colours.  Many 
very  clever  groups  of  this  class  were  produced  by  Ambrogio 
*\.ppa  (Oaradosso)  for  S.  Satiro  at  Milan  and  by  Ouido 
Mazzoni  and  Begarelli  (1479-1565)  for  churches  in  Modena. 
These  terra-cotta  sculptures  are  unpleasing  in  colour  and 
far  too  pictorial  in  style;  but  those  of  Begarelli  were 
enthusiastically  admired  by  Michelangelo.1  Much  fine 
e.  terra-cotta  work  was  produced  in  France  during  the  16th 
century,  partly  under  Italian  influence, — many  sculptors 
from  northern  and  central  Italy  having  settled  in  France, 
especially  under  the  patronage  of  Francis  L  In  the 
same  century  a  similar  Italian  influence  prevailed  largely 
throughout  Spain,  and  very  clever  works  were  produced 
there,  remarkable  for  their  vivid  realism  and  deceptive 
d&  pictorial  style.  In  England  the  elaborate  use  of  terra-cotta 
did  not  come  into  vogue  till  the  early  part  of  the  16th 
century,  and  then  only  in  certain  counties.  Essex  pos- 
sesses the  finest  examples,  such  as  those  of  the  manor  house 
of  Layer  Marney,  built  in  the  reign  of  Henry  VHI.  The 
richly  moulded  windows  and  battlements  of  this  house 
are  very  un-English  in  style,  and  it  seems  probable  that 
all  the  terra-cotta  decorations  were  made  in  Holland  or 
Flanders.  A  richly  decorated  terra-cotta  tomb  with  re- 
cumbent effigy  exists  in  the  church  of  Layer  Marney ;  and 
in  the  collegiate  church  of  Wymondham  in  Norfolk  there 
are  very  large  and  elaborate  scdilia  with  lofty  canopied 
niches,  all  of  clay,  which  appear  to  be  of  the  same  date 
and  fabrique  as  the  Essex  examples.  Most  of  the  terra- 
cotta sculpture  in  England,  such  as  that  by  Torrigiano,  of 
which  fragments  exist  in  Westminster  Abbe}',  the  colossal 
heads  of  the  Cwsare  at  Hampton  Court,  and  the  recumbent 
effigy  in  the  Chapel  of  the  Rolls,*  were  the  work  of  Italian 
sculptors,  mostly  from  Florence,  who  were  invited  to  Eng- 
land in  the  reigns  of  Henry  VII.  and  Henry  VHL 

Of  late  years  terra-cotta  for  architectural  purposes  has 
been  employed  for  some  very  important  buildings  in 
London,  such  as  the  natural  history  museum  at  South 
Kensington,  the  Albert  Hall,  and  the  front  of  tho  other 
museum  in  the  Exhibition  Road.  The  durability  of  well- 
fircd  clay,  its  dense  texture,  pleasant  colour,  and  smooth 
surface  mako  it  specially  suitable  to  an  atmosphere  laden 
with  acids  and  soot  as  is  that  of  London.  The  surface 
resists  decomposition,  and  affords  little  bold  to  the  minute 
particles  of  carbon.  The  great  improvements  which  have 
been  made  in  the  manufacture  of  terra-cotta  will  probably 
lead  to  its  more  extensive  use.  The  great  difficulty  is  to 
retain  the  sharpness  of  impression  given  by  the  mould,  and 
above  all  to  avoid  the  uneven  ehrinkago  and  warping  which 
is  so  liable  to  tako  placo  when  it  is  fired  in  large  pieces. 
Any  want  of  truth  in  the  lines  of  a  long  cornice  becomes 
painfully  apparent,  and  each  moulded  block  of  a  door  or 
window-jamb  must  fit  accurately  on  to  the  next  one,  or  else 
the  line  of  moulding  becomes  broken  and  irregular.  Terra- 
cotta is  now  made  of  many  different  colours,  a  rich  red 
and  a  warm  ochre  or  cream  colour  being  the  most  pleasant 
to  the  eye.  In  order  to  avoid  defects  it  is  necessary  that 
the  clay  should  contain  a  large  proportion  of  powdered 
silica,  and  that  the  whole  mass  should  be  thoroughly  homo- 
geneous. The  method  by  which  these  ends  are  secured  is 
ntuch  the  same  as  that  employed  in  the  making  of  pottery 
(see  vol.  xix.  p.  642  §q.). 

•  The  matt  important  public  collections  are  in  the  Louvre,  the 

t-ntu.  British  MuAemn,  the  museums  of  Berlin  and  Athens,  and  a  few  fine 
specimen*  exist  In  the  South  Kensington  Museum.  The  splendid 
Siboaroff  collection  is  now  in  the  Hermitage  Palace  at  St  Feter*. 


'  See  Vasari,  ed.  Le  Monuier,  xii.  281. 

*  This  interesting  building  Is  now  threatened  with  destruction. 


burg.  Many  museums  in  Italy — such  a*  those  at  Florecot,  Perugia, 
Capua,  Rome,  and  other  places — contain  many  example*  from 
Etruria  and  Magna  Gracia.  A  largo  number  of  the  finest  of  the 
Tanagra  figures  and  the  like  are  in  private  hands;  some  are  illus- 
trated in  the  works  mentioned  in  the  following  list ;  that  of  Prince 
Liechtenstein  at  Vienna  is  one  of  the  finest.' 

LUmilurt. — Loon  Hsoxey, "Recherche*  «ar  1m  figurine*  d»  fcmine*  Toilets." 
la  Afo*.  assoc.  dtt  Uvdtt  grtefntt,  Parte,  187 4 ;  Id.,  "Itsclt.  *or  no  groups  d« 
Pnraltila,  .  .  .  en  temcurte,"  la  Oai.  datt.Artt,  September  1875  ;  Id., "  Reek, 
■or  le*  Urn*  cultej  grwqoet,"  la  Afe*.  amx.  da  itud.  fret,  167* ;  Id.,  Us 
orifinm  dm  term  eulttt,  Parts,  18*3 ;  Id.,  Caletofite  dtt  fgvrlw  enxlyxt 
dv  Ltmvrt,  Pari*,  1882-88;  Id.,  "Pepposilina  et  1*  dleu  Bis,"  In  E*!U  Cqt. 
H«B.,  1884,  pp.  181-1*7  ;  Frohnrr,  La  tarn  nittt  tCAtlt-Mlnturt,  Parle,  1879-81 ; 
Id.,  Cat.  it  la.  CoU.  Lemiyrr,  Paris,  1883,  sad  Cat  it  la  Coll.  Bam,  Perls,  1878  : 
Kekole,  Qrit&itcU  Tkonf^rtn  am  Suiu«ni,  Berlin,  1878;  Id.,  CrUcUxht 
Ttmkx-ltm  rem  UtTlimr  Mux  am,  Berlin,  187&;  M.,  Dit  emlttsa  TmamOtn  von 
PtmptU.  Btuttgu-t,  is&0;  Rayet,  Afrmiaeittt  it  tart  antiavtt,  Parts,  1884,  vol. 
ft.  pp.  74-80;  Id.,  "Bur  one  plaque  wtamp«e,  ka  Bull.  Car.  BM.,  1870,  pp. 
e».SW;  Id.,  Col.  it  la  CoU.  Bnptl,  1880:  Id.,  "Le*  figurine*  it  Tanagra 
(Loan*),"  to  Oat.  dm  B.*Art$,  1878 .  Id.,  "  L'srt  gr*c  an  Trc-cadCTO,"  In  Oaj.  det 
B.-ArU.  1878  ;  Pnrtwaenglor,  la  Coll.  Sabmrcf,  Parts,  1883-86.  iplendklly  illus- 
trated In  colour*;  Martha,  Col.  dtt  JLgvrintt  du  mxtU  tTAOUntt,  I860;  Id., 
"Fignrlne*  cortnUuean**  *a  terr*  cuite,"  In  Bull.  Cor.  Hill.,  18T»,  pp.  S9-4S; 
Id.,  "Figurines  d*  Tanagra,"  iWd,  1880,  pp.  71-78;  FolUer,  "Ten**  enltcs 
Chyprtotcs,"  ibU.,  187»,  pp.  se-94  ;  PotUer  sod  Kelnach,  "  Footll'i  ds  Myrlna,"" 
(bid.,  various  articles  In  vol*,  for  1883*3 ;  Paul  Otrard,  "  Necropolis  do  Is  Grtts 
dq  Nord,"  ibid.,  lSTv,  pp.  m-Ml;  Max.  Oolllitnon,  "Plaqu*  e*tarop»e  de 
Ssntorin,-  ibid:,  1881,  pp.  480-138;  Cesnnla,  Cypnu,  London,  1877 ;  Behtle. 
mean,  Trot,  Mgontt,  and  riryiu:  X.  Curtis*.  CittWgrupprn  out  Tuiwfjrt, 
Berlin,  1878;  Delsnney,  "T*ms  cultet  d*  Tsnsgra,"  In  R*rut  it  From,  ilsy 
•ad  Jnn*  187a  An  woount  of  the  Brsl  discovery  of  the  Tanagra  Sgur**  U 
given  by  Otto  LGder*  In  BM.  Intt.  Cor.  Arth.,  1874,  p.  130 ;  *e*  also  vartoi* 
srtlcles  In  Gat.  ArefUol.,  Arch  dot.  Ztltung,  and  Men.  Jntt.  Area.  Horn,  (eapuclslly 
vol.  vL).  For  the  earlier  known  terra-cottas,  see  Paoofka,  Ttrraottn  iu  k. 
Xwtnin  Berlin,  1842;  Comb*.  Ttrra-cottaj  in  Out  Brltith  Jfuram,  London, 
1810 ;  and  Oerhaid,  afoaumnUi  jl<ul(n<  di  Sldlla,  Berlin,  1838.  Other  works 
have  been  already  re/erred  to.  Clever  bnt  not  quite  ntiafictory  coplei  of 
the  fl!]«9t  Tenagra  end  <  thcr  fleuree  are  now  made  in  Berlin  abd  Vienna  ;  Ibej* 
cost  from  twenty  to  thirty  *nlUlags  each.  (J.  II.  11.) 

TERRANOVA,  or  TxRaajrcovA,  a  seaport  town  of 
Sicily,  on  a  hill  at  the  mouth  of  the  Terranova,  in  the  pro- 
vince of  Caltanisetta,  and  41$  miles  east-south-east  from 
OirgentL  It  contains,  a  castle  and  several  large  churches, 
but  has  little  to  interest  the  traveller.  Though  the  har- 
bour is  poor,  there  is  a  considerable  trade  in  corn,  wine, 
fruit,  sulphur,  and  soda.  Cloth  is  manufactured  to  a 
small  extent  The  population  of  the  town  in  1881  was 
16,440,  that  of  the  commune  17,173.  In  and  near  Ter- 
ranova are  the  remaino  of  tho  ancient  Qela  The 
modern  town  owes  its  origin  to  the  emperor  Frederick  II. 

TERRAPIN.    See  Tortoise. 

TERRE  HAUTE,  a  city  of  tie  United  States,  in  Harri- 
son township,  Vigo  county  (of  which  it  is  the  county *cat), 
in  the  western  part  of  Indiana.  It  is  situated  in  39*  27' 
N.  lat.  and  87*  54'  W.  long.,  at  a  height  of  492  feet  abovo 
tho  sea,  upon  the  east  bank  of  tho  Wabash  river,  1 86  miles 
nearly  south  of  Chicago  and  73  miles  west-south-west  of 
Indianapolis.  The  city  stands  upon  level  ground,  about 
60  feet  above  the  ordinary  surface  of  the  river.  It  is 
regularly  laid  out,  with  wide  streets,  lined  with  shado 
trees ;  its  principal  buildings  are  tho  State  normal  school 
and  the  Polytechnic  Institute.  Six  great  railroad  b'nes 
pass  through  Terre  Haute,  connecting  it  directly  with  tho 
cities  of  the  Mississippi  valley.  This  fact,  together  with 
its  proximity  to  tho  coal-mines  oi  Clay  county,  has  greatly 
promoted  its  growth  as  a  manufacturing  centre.  It  had 
in  1880  a  population  of  26,042,  as  against  16,103  in  1870. 

TERSTEEGEN,  Gerhard  (1697-1769),  German  reli- 
gious writer,  was  born  at  Mora  in  Rhenish  Prussia  on 
25th  November  1697.  After  being  educated  at  tho 
gymnasium  of  his  native  town,  he  pursued  for  some  years 
the  calling  of  a  ribbon-maker.  In  1728  ho  withdrew 
from  all  secular  pursuits  and  gave  himself  entirely  to 
religious  work.  His  writings  include  a  collection  of  hymns 
{Blumeng&rHein,  1729  ;  last  edition,  Stuttgart,  1868),  a 
volume  of  Geixte,  and  another  of  Brit/e.  He  died  at 
Muhlheim  in  Rhenish  Prussia  on  3d  April  1769.'  Sec 
Hyxns,  vol.  xii.  p.  588. 

TERTIARIES.    See  Franciscan's,  vol.  ix.  p.  700. 

*  Very  clever  forgeries  of  terra-cotta  are  being  manufactured,  and 
In  many  cases  real  specimens  have  genuine  head*  whioh  do  not  belong 
to  them.  The  colouring  has  frequently  been  Inuclied  up  and  falsified 
while  in  the  dealers'  hands.  Eves  the  celebrated  Campana  collection 
cod  tain  ed  many  clever  forgeries  of  terra-cotta  reliefs. 
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TERTULLIAN,  whose  full  name  was  Quurros  Septck- 
tus  Flork^s  TKKTtrLLiAXtJS,  is  the  earliest  and  after 
Augustine  the  greatest  of  the  ancient  chuich  writers  of 
the  West.  Before  him  the  whole  Christian  literature  in 
the  Latin  language  consisted  of  a  translation  of  the  Bible, 
the  Octatim  of  Minucius  Felix — an  apologetic  treatise 
written  in  the  Ciceronian  style  for  the  higher  circles  of 
society,  and  with  no  evident  effect  for  the  church  as  a 
whole— and  a  list  of  the  books  recognized  as  canonical 
(the  so-called  Muratorian  fragment).  Whether  Victor  the 
Koman  bishop  and  Apollonios  the  Roman  senator  ever 
really  mado  an  appearance  as  Latin  authors  is  quite  un- 
certain. Tertullian  in  fact  created  Christian  Latin  litera- 
ture; one  might  almost  say  that  that  literature  sprang 
from  him  full-grown,  alike  in  form  and  substance,  as 
Athene  from  the  head  of  Zeus.  Cyprian  polished  tho 
languago  that  Tertullian  had  made,  sifted  the  thoughts 
he  had  given  out,  rounded  them  off,  and  turned  them  into 
current  coin,  but  he  never  ceased  to  be  aware  of  his  depend- 
ence on  Tertullian,  whom  he  designated  as  tear  cgoX7jv  hia 
master  (Jer.,  De  Vir.  III.,  53).  Augustine,  again,  stood  on 
the  shoulders  of  Tertullian  and  Cyprian ;  and  these  three 
North  Africans  are  the  fathers  of  tho  Western  churches. 

Tertullian's  place  in  universal  history  is  determined  by 
(1)  his  intellectual  and  spiritual  endowments,  (2)  his  moral 
force  and  evangelical  fervour,  (3)  tho  course  of  his  personal 
development,  (4)  the  circumstances  of  the  time  in  the  midst 
of  which  he  worked. 

(1)  Tertullian  was  a  man  of  great  originality  and  genius, 
characterized  by  the  deepest  pathos,  the  liveliest  fancy, 
and  the  most  penetrating  keenness,  and  was  endowed  with 
ability  "to  appropriate  and  make  use  of  all  the  methods  of 
observation  and  speculation,  and  with  the  readiest  wit. 
His  writings  in  tone  and  character  are  always  alike  "rich 
in  thought  and  destitute  of  form,  passionate  and  hair- 
splitting, eloquent  and  pithy  in  expression,  energetic  and 
condensed  to  the  point  of  obscurity."  His  style  has  been 
characterized  with  justice  as  dark  and  resplendent  like 
ebony.  His  eloquence  was  of  the  vehement  order;  but  it 
wins  hearers  and  readers  by  tho  strength  of  its  passion, 
the  energy  of  its  truth,  the  pregnancy  and  elegance  of  its 
expression,  just  as  much  as  it  repels  them  by  its  heat  with- 
out light,  its  sophistical  argumentations,  and  its  elaborate 
hair-splittings.  Though  he  is  wanting  in  moderation  and 
in  luminous  warmth,  his  tones  are  by  no  means  alwayB 
harsh ;  and  as  an  author  he  ever  aspired  with  longing  after 
humility  and  love  and  patience,  though  his  whole  life  was 
lived  in  the  atmosphere  of  conflict.  Tertullian  both  as  a 
man  and  as  a  writer  had  much  in  common  with  the  apostle 
Paul. 

(2)  In  spite  of  all  the  contradictions  in  which  he  in- 
volved himself  as  a  thinker  and  as  a  teacher,  Tertullian 
was  a  compact  ethical  personality.  What  he  was  he  was 
with  his  whole  being.  Once  a  Christian,  he  was  deter- 
mined to  be  so  with  all  hia  soul,  and  to  shako  himself 
freo  of  all  half  measures  and  compromises  with  the  world. 
It  is  riot  difficult  to  lay  one's  finger  upon  very  many 
obliquities,  self-deceptions,  and  sophisms  in  Tertullian  in 
matters  of  detail,  for  he  struggled  for  years  to  reconcile 
things  that  were  in  themselves  irreconcilable ;  yet  in  each 
case  the  perversities  and  sophisms  were  rather  the  outcome 
of  peculiarly  difficult  circumstances  in  which  he  stood.  It 
is  easy  to  convict  him  of  having  failed  to  control  the 
glowing  passion  that  was  in  him.  He  is  often  outrageously 
unjust  in  the  substance  of  what  he  says,  and  in  manner 
harsh  to  cynicism,  scornful  to  gruecomeness ;  but  in  no 
battle  that  he  fought  was  he  ever  actuated  by  Belfish 
interests.  What  he  did  was  really  done  for  the  Gospel, 
as  he  understood  it,  with  all  the  faculties  of  his  soul.  "But 
he  understood  the  Gospel  as  being  primarily  an  assured 
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hope  and  a  holy  law,  at  fear  of  the  Judge  who  can  cast 
into  hell  and  as  an  inflexible  rule  of  faith  and  of  discipline. 
Of  the  glorious  liberty  of  the  children  of  God  he  had 
nothing  but  a  mere  presentiment ;  he  looked  for  it  only  in 
the  world  beyond  the  grave,  and  under  the  power  of  the 
Gospel  he  counted  as  loss  all  the  world  could  give.  He 
well  understood  the  meaning  of  Christ's  saying  that  He 
came  not  into  the  world  to  bring  peace,  but  a  sword :  in 
a  period  when  a  lax  spirit  of  conformity  to  the  world  had 
seized  the  churches  he  maintained  the  "vigor  evangelicos" 
not  merely  against  the  Gnostics  but.,  against  opportunists 
and  a  worldly-wise  clergy.  Among  all  the  fathers  of  the 
first  three  centuries  Tertullian  has  given  the  most  powerful 
expression  to  the  terrible  earnestness  of  the  Gospel. 

(3}  The  course  of  Tertullian's  personal  development 
fitted  him  in  an  altogether  remarkable  degree  to  be  a 
teacher  of  the  church.    Born  at  Carthage  of  good  family 
— his  father  was  a  "  centurio  consularis  " — he  received  a 
first-rate  education  both  in  Latin  and  in  Greek.    He  was 
able  to  speak  and  write  Greek,  and  gives  evidence  of 
familiarity  alike  with  its  prose  and  with  its  poetry ;  and 
his  excellont  memory — though  he  himself  complains  about 
it — enabled  him  always  to  bring  in  at  the  right  place  an 
appropriate,  often  brilliant,  quotation  or  some  historical 
allusion.    The  old  historians,  from  Herodotus  to  Tacitus, 
were  familiar  to  him,  and  the  accuracy  of  his  historical 
knowledge  is  astonishing.    He  studied  with  earnest  zeal 
the  Greek  philosophers;  Plato  in  particular,  and  the 
writings  of  the  Stoics,  he  had  fully  at  command,  and  hia 
treatise  De  Anima  shows  that  he  himself  was  able  to  in- 
vestigate and  discuss  philosophical  problems.    From  the 
philosophers  he  had  been  led  to  the  medical  writers,  whose 
treatises  plainly  had  a  place  in  his  working  library.  But 
no  portion  of  this  rich  store  of  miscellaneous  knowledge 
has  left  its  characteristic  impress  on  his  writings;  this 
influence  was  reserved  for  his  legal  training.    His  father, 
whose  military  spirit  reveals  itself  in  tho  whole  bearing 
of  Tertullian,  to  whom  Christianity  was  above  everything 
a  "  militia,"  had  intended  him  for  the  law.    He  studied 
in  Carthage,  probably  also  in  Borne,  where,  according  to 
Eusebius,  he  enjoyed  the  reputation  of  being  one  of  the 
most  eminent  jurists.   This  statement  derives  confirmation 
from  the  Digest,  where  references  are  made  to  two  works, 
De  Ciutrenri  PectUio  and  Qvxstionum  Libri  VIII.,  of  a 
Roman  jurist  named  Tertullian,  who  must  have  flourished 
about  180  a.d.    In  point  of  fact  the  quondam  advocate 
never  disappeared  in  the  Christian  presbyter.   This  was  at 
once  his  strength  and  his  weakness :  his  strength,  for  as  a 
professional  pleader  he  had  learned  how  to  deal  with  an  ad- 
versary according  to  tho  rules  of  the  art — to  pull  to  pieces 
his  theses,  to  reduce  him  ad  abturdutn,  and  to  show  the 
defects  and  contradictions  of  his  statements, — and  was 
specially  qualified  to  expose  the  irregularities  in  the  pro- 
ceedings taken  by  the  state  against  the  Christians;  but 
it  was  also  his  weakness,  for  it  was  responsible  for  bis 
litigiousness,  his  often  doubtful  shifts  and  artifices,  his 
sophisms  and  argumentationes  ad  hominem,  his  fallacies  and 
surprises.   At  Rome  in  mature  manhood  Tertullian  became 
a  Christian,  under  what  circumstances  we  do  not  know, 
and  forthwith  he  bent  himself  with  all  his  energy  to  the 
study  of  Scripture  arid-of  Christian  literature.    Not  only 
was  he  master  of  the  contents  of  the  Bible  :  he  also  read 
carefully  the  works  of  Hennas,  Justin,  Tatian,  Miltiades, 
Melito,  Irenaeus,  Proculus,  Clement,  as  well  as  many 
Gnostic  treatises,  the  writings  of  Marcion  in  particular. 
In  apologetics  his  principal  master  was  Justin,  and  in 
theology  proper  and  in  the  controversy  with  the  Gnostics, 
Irenaeus.    As  a  thinker  he  was  not  original,  and  even  as 
a  theologian  ho  has  produced  but  few  new  schemes  ot 
doctrine,  except  his  doctrine  of  sin.    His  soecial  gift  lay 
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in  the  power  to  make  what  bad  been  traditionally  received 
impressive,  U  give  to  it  ita  proper  form,  and  to  gain  for  it 
new  currency.  From  Rome  Tertullian  visited  Greece  and 
perhaps  also  Asja  Minor;  at  any  rate 'we  know  that  he 
had  temporary  relation*  with  the  churches  there.  He  was 
consequently  placed  in  a  position  in  which  ho.  could  check 
the  doctrine  and  practice  of  the  Roman  Church.  Thus 
equipped  with  knowledge  and  experience,  be  returned  to 
Carthage  and  there  laid  the  foundation  of  Latin  Christian 
literature.  At  first,  after  his  conversion,  he  wrote  Greek, 
but  by  and  by  Latin  almos'  exclusively.  The  elements 
of  this  Christian  Latin  lang'.Agt  may  bo  enumerated  as 
follows  : — (i.)  it  bad  its  origin,  no  in  the  literary  language 
of  Rome  as  developed  by  Cicero,  but  in  the  language  of 
the  people  as  we  find  it  in  Plautus  and  Terence;  (iL)  it 
has  an  African  complexion;  (iii.)  it  is  strongly  influenced 
by  Greek,  particularly  through  the  Latin  tra  elation  of 
the  Septuagint  and  of  the  New  Testament^  besides  being 
sprinkled  with  a  large  number  of  Greek  words  derived 
from  the  Script-  es  or  from  tho  Greek  liturgiss;  (iv.)  it 
bears  the  stamp  of  the  Gnostic  style  and  contains  also 
some  military  expressions ;  (v.)  it  owes  something  to  tho 
original  creative  power  of  Tertullian.  As  for  his  theology, 
its  leading  factors  were — (i.)  the  teachings  of  the  apolo- 
gists; (ii.)  the  philosophy  of  the  Stoics;  (iii.)  the  rule 
of  faith,  interpreted  in  an  anti-Gnostic  sense,  as  he  had 
received  it  from  the  Church  of  Rome;  (iv.)  tho  Soterio- 
logical  theology  of  Melito  and  Irenasus ;  (v.)  tho  substance 
of  the  utterances  of  the  Montanist  prophets  (in  the  closing 
decades  of  his  life).  This  analysis  does  not  disclose,  nor 
indeed  is  it  possible  to  discover,  what  was  the  determining 
element  for  Tertullian ;  in  fact  he  was  under  the  dominion 
of  more  than  one  ruling  principle,  and  he  felt  himself 
bound  by  several  mutually  opposing  authorities.  It  was 
bis  desire  to  unite  the  enthusiasm  of  primitive  Christ- 
ianity with  intelligent  thought,  the  original  demands  of 
the  Gospel  with  every  letter  of  the  Scriptures  and  with 
the  practice  of  the  Roman  Church,  the  Sayings  of  tho 
Paraclete  with  the  authority  of  the  bishops,  the  law  of  the 
churches  with  the  freedom  of  the  inspired,  the  rigid  dis- 
cipline of  the  Montanist  with  all  the  utterances  of  tho 
New  Testament  and  with  the  arrangements  of  a  church 
seeking  to  set  itself  up  within  the  world.  At  this  task 
ho  toiled  for  years,  involved  in  contradictions  which  it 
took  all  the  finished  skill  of  the  jurist  to  conceal  from  him 
for  a  time.  At  but  ho  felt  compelled  to  break  off  from 
the  church  for  which  he  had  lived  and  fought ;  but  the 
breaeh  could  not  clear  him  from  the  contradictions  in 
which  he  found  himself  entangled.  Not  only  did  the  great 
chasm  between  the  old  Christianity,  to  which  his  soul 
clung,  and  the  Christianity  of  the  Scriptures  as  juridically 
and  philosophically  interpreted  remain  unbridged ;  he  also 
clung  fast,  in  spite  of  his  separation  from  the  Catholic 
church,  to  his  position  that  the  church  possesses  the  true 
doctrine,  that  the  bishop*  per  iucceuionem  aro  the  reposi- 
tories of  tho  grace  of  the  teaching  office,  and  so  forth. 
The  growing  violence  of  his  latest  works  is  to  be  accounted 
for,  not  only  by  his  burning  indignation  against  tho  ever- 
advancing  secularization  of  the  Catholic  church,  but  also 
by  tho  incompatibility  between  the  authorities  which  he 
recognized  and  yet  was  not  able  to  rcconcilo.  After  having 
done  battle  with  heathens,  Jews,  Marcionites,  Gnostics, 
Monarchians,  and  tho  Catholics,  be  died  an  old  man, 
carrying  with  him  to  the  grave  the  but  remains  of  primi- 
tive Christianity  in  tho  West,  but  at  the  same  time  in 
conflict  with  himself. 

(4)  What  has  just  been  said  brings  out  very  clearly  how 
important  in  their  bearing  on  Tertullian**  development 
were  the  circumstances  of  tho  age  in  which  he  laboured. 
His  activity  as  a  Christian  falls  between  190  and  220, 


a  period  of  very  great  moment  in  the  history  of  the  Catho- 
lic church  ;  for  within  it  the  struggle  with  Gnosticism  was 
brought  to  a  victorious  close,  the  New  Testament  estab- 
lished a  firm  footing  within  the  churches,  the  "apostolic" 
rules  which  thenceforward  regulated  all  the  affairs  of  the 
church  were  called  into  existence,  and  the  ecclesiastical 
priesthood  came  to  be  developed.  Within  this  period  also 
falls  that  evangelical  and  legal  reaction  agaiast  tho  political 
and  secular  tendencies  of  the  church  which  is  known  as 
Montanism.  The  samo  Tertullian  who  had  fortified  the 
Catholic  church  against  Gnosticism  wa3  none  the  less 
anxious  to  protect  it  from  becoming  a  political  organiza- 
tion. Being  unable  to  reconcile  incompatible*,  he  broke 
with  tho  church  and  becanio  the  most  powerful  representa- 
tive of  Montanism  in  the  West. 

Although  Tertullian's  t\tant  works  are  both  numerous  and 
copious,  our  knowledge  of  his  life  is  very  vague.  He  cannot  have 
been  born  much  later  than  about  150.  His  activity  as  a  jurist  iD 
Rome  must  fall  within  the  period  of  Commodus  ;  for  there  is  no 
indication  uj  his  writings  that  he  was  in  Rome  in  the  time  of 
Marcus  Aureliua,  and  nnuy  passages  stem  to  preclude  the  .supposi- 
tion. The  date  of  his  conversion  to  Christianity  is  quite  uncertain ; 
there  is  much  in  favour  of  the  veais  between  190  and  195.  How 
long  he  remained  in  Rome  after  becoming  a  Christian,  whether  lio 
had  attained  any  office  in  the  church  before  leaving  Rome,  what 
I  was  the  date  of  bis  visit  to  Greece,— on  the.«e  points  also  we  remain 
in  ignorance.  It  ia  certain  that  he  was  settled  in  Carthage  in  the 
second  half  of  197,  the  date  of  his  writing  his  Apo!rgtti?u*  and 
(shortly  afterwards)  his  two  books  Ad  Aationts ;  wo  also  know 
that  he  became  a  presbyter  in  Carthage  and  was  married.  His 
recognition  of  tho  Montanistic  prophecy  in  Phrygia  as  a  work  of 
God  took  place  in  ^0i-2O3,  at  the  time  when  a  new  persecution 
broke  out.  For  tho  next  fire  years  it  was  hU  constant  tndeavour 
to  secure  tho  victory  for  Montanism  within  the  church  ;  but  in  this 
he  became  involved  more  and  more  deeply  iu  controversy  with  the 
majority  of  the  church  in  Carthage  ana  especially  with  its  clergy, 
which  had  the  support  of  the  clergy  of  Rome.  As  Jerome  writes 
(De  Fir.  III.,  63):  "  Usque  ad  mediam  letatem  presbyter  fuit 
ecclcaiie  Africans,  invidia  poatea  et  conttimcliis  clericorum  Romanic 
ecclcsue  ad  Montani  dogma  delapsua."  On  his  breoch  with  the 
Catholic  church,  probably  in  207-208,  he  becamo  the  head  of  a 
small  Montanist  community  in  Carthage.  In  this  position  he  con- 
tinued to  labour,  to  write,  and  to  asaail  the  lax  Catholics  and  their 
clergy  until  at  least  the  time  of  Bishop  Calixtus  in  the  reign  of 
Elagabalua.  The  year  of  his  death  is  uncertain.  Jerome  (tir  «n;>.) 
says:  "  Fertur  vixiaae  usque  ad  dccrcpitam  aitatem."  That  ha 
returned  at  last  to  the  bosom  of  the  Catholic  church  is  a  mere 
legend,  the  motive  of  which  Is  obvious;  his  adherents  after  bis 
death  continued  to  maintain  themschesasa  small  community  in 
Carthage.  Although  he  had  left  the  church,  his  earlier  writings 
continued  to  be  extensively  read  ;  anil  in  the  4th  century  hn 
works,  along  with  those  of  Cyprian,  were  the  principal  reading  of 
Western  Christiana,  until  they  were  superseded  by  those  of  Jerome, 
Ambrose,  Augustine,  and  Gregory.  Jerome  has  included  him  in  hia 
catalogue  of  Christian  "viri  illustree,"  but  only  as  a  Catholic  to 
whom  reference  should  be  made  with  caution.1 

Tho  works  of  Tertullian,  on  the  chronology  of  which  a  great  deal 
has  been  written,  and  which  for  the  most  part  do  not  admit  of 
being  dated  with  perfect  certainty,  fall  into  thrco  classes, — the 
apologetic,  the  polemical  theological,  and  tho  ascetic.  And  in  point 
of  timo  also  three  periods  can  bo  readily  distinguished,  the  years 
202-203  and  207-208  constituting  the  divisions.  Some  of  the  things 
he  wrote  have  unfortunately  disappeared, — in  particular  the  Di 
Spectaculit,  De  Baptithw,  and  Dt  \  irginibns  Ftlandit  in  Greek; 
his  worka  in  Latin  on  the  same  subjects  have  survived. 

I.  IForks  dating  from  before  SOS-SOS. — To  this  class  belong 
tho  Apologetieue  (197)  and  the  two  books  Ad  h'ationts,  Dt  Spetta- 
cutis,  Dt  Idololatria,  De  Cullu  feminartim  Lilri  II.,  Dt  Tetti- 
monio  Anima  (written  soon  after  the  Apologeticus),  Ad  ilartyrts 
(perhaps  the  earliest  of  all),  De  Baptirmo  Hxriticorum  (now  lost), 
Dt  Baptismo,  De  I'amilentia,  Dt  Orationt  (the  last  three  written  for 
catechumens),  De  Patieniia,  Ad  Uxorem  Libri  II.,  Dt  Pr&seri)tione 
Hwreticorum,  and  Adr.  Mareionem  (in  its  first  form).  The  A  polo- 
gtliciu,  which  in  the  3d  century  was  translated  into  Greek,  is  the 
Weightiest  work  in  defence  of  Christianity  of  the  first  two  centuries. 
Respecting  its  relation  to  the  Octaviut  of  Minucius  Felix  much  has 
been  written  ;  to  tho  present  writer  it  seems  unquestionable  that 
Tertullian'a  work  was  tho  later.  Of  great  moment  also  is  the  Dt 
Praxriptione  Ilmr'tieorum,  in  which  the  jurist  is  more  clearly 
heard  than  tho  Christian.  Tho  De  Sptctacxdia  and  De  Idololatria 
show  that  Tertullian  was  already  in  a  certain  sense  a  Montanist 

1  Compare  also  tbe  judgment  of  Hilary  and  of  Vincent  of  Lerio.«, 
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U-foro  he  formally  weht  over  to  that  creed  ;  on  the-  other  hand, 
his  De  Pitnitenlia  prove*,  that  his  earlier  views  on  church  discipline 
v.ere  much  more-  tolerant  than  Lia  later.  To  learn  something  of 
his  Christian  temper  wo  miwt  read  the  Dt  Oratione  and  tho  De 
Patientia.  The  De  Baptitmo  is  of  special  interest  from  tho  arehoco- 
lc-eical  point  of  view. 

II.  Work*  vriUen  between  S02-203  and  tO7-S0S.-De  rirginibxu 
felandit,  De  Corona  Militit,  Dt.  Fuya  in  Pcrsetutione,  Dt  Exhort*- 
'.tone  CastJitis,  Scorpiiee  adr.  Gnostic  (>),  Adwvtus  Hermogenem, 
De  Censu  Anuria:  citv.  Iltrm-tjtffm  (lost),  Adv.  Valentinutnot,  Ado. 
Apelleiaeos  (lost),  Dt  Paradi-vo  (lost,1,  Dt  Fato  (lost),  De  Anima,  De 
Cc.me  Ckrisli,  Dt  Resurrtetime  Car.xU,  and  De  Spe  Fidelium  (lost), 


„.j  all  written  after  Tertullian  hail  recognized  the  prophetic  claims 
of  tho  Moiitiuiints,  but  before  he  had  left  tho  rfiurch. 

III.  Works  later  thin  207-20S.— To  this  period  belong  tho  firo 
books  Adv.  Mareiarum,  his  main  anti-Gnostic  work  (in  tho  third 
form — the  first  of  the  fivo  iru  written  in  2O7-20S),  Ad  Senpulam  (a 
memorial  to  the  governor,  written  soon  after  211),  De  Palho 
(possibly  this  ought  to  be  classed  among  the  earliest  writings),  Adv. 
Praxean  (his  principal  work  against  tho  Monarchirms;,  and  Adv. 
Judtens.    The  latest  extant  works  of  Tertullian  (all  after  217)  are 


of  the  Cat 
ly  upon  Caiixtus,  the  bishop  of  Rt 


his  controversial  writings  a 
the  bitterest  attacks,  espcci 

these  are  De  Monogamia,  Dt  Jejunia,  De  Pudicitla,  and  Dt  Eestan 
Libri  VI I.  (lost).  The  arguments  against  the  genuineness  of  somo 
of  tho  above  writings  do  not  seem  to  the  present  writer  to  havo 
weight.  It  is  uncertain  whether  Tertullian  was  the  author  of  the 
Acta  Perpeixm  tt  Ftlieitatis. 

LUrratvre.— K  thoroughly  adequate  edition  of  the  works  of  Tertullian  and  a 
foil  aeeooiit  of  his  fortune*  a*  a  writer  an  still  desiderata  ;  the  best  edition  at 
present  is  that  of  Oehler  (3  vols.,  Lelpsic.  1853).  Hie  tditie  printrpt  Is  by 
Beat  us  Rhsnanns  (Basel,  ISSt) ;  others  have  appeared  by  Oelenlu*  (1M0), 
Fsmellos  (1S7'/),  De  1«  BarrsflSSO),  Rigattlus  Semler  (1770-71),  OberthUr 

(1790),  Leopold  (1*39  *J.X  and  Mlgne  (ISM).  The  Vienna  Academy  Is  about  to 
publish  an  edition  by  Keifferscbela.  There  are  German  translation*  by  Beansrd 
(lK37)and  Kellner  (1832),  and  an  English  translation  appears  la  Clark's  Ante- 
Kleene  Theological  Library.  Separate  treatises  of  Tertullian  have  often  been 
edited,— tha  Apotogttievby  Havcrearopri7|R),  Oehler  (1840),  and  KayserntWi); 
tbeil'i  Kationa  by  Codofrrdua  (H134);  t h*.  Dt  SpteJaeutit  by  Kluasrnsnn  (1S77); 
the  Dt  Tettimoitlo  Anim*  by  Lindner  (1802) ;  the  Dt  Pallia  by  Salmaslus  (laUl); 
other  minor  writings  by  Hurler,  Ac  The  testimonies  of  ths  church  fathers 
(the  moat  Important  being  those  of  Cyprian,  Euaebiua,  Jerome,  and  Vincent  of 
Lerins)  are  partly  brought  together  ia  the  editions. 

The  older  studies  on  Tertullian  by  La  Nourvy,  Tllleruont,  Dupln,  ATlix,  Cave, 
Ceilher,  Moshrlm,  CentntY,  Semler,  Noeaselt,  are  to  wrote  extent  reproduced 
In  voL  IIL  of  Oehler's  edition.  Among  the  more  modern  contributions  to  the 
■abject  maybe  mentioned  those  of  Neander  (.sitityiiiuftru*.  Grist  drt  TerlHl- 
liaiu,  Berlin,  1821),  BOhringer  (We  A'irrJlr  Can'sli  in  Biogmj-Mtn,  vol.  111.,  2d 
9d.,  187SX  Mobler  (Patrotoeii,  vnL  1.,  1840,  pp.  701-788).  Kaye  (Eatet.  Hist,  eflht 
id  and  3d  CtnturUs,  Ulwtraled  fn>m  Ikt  vrltlmat  of  Tertullian,  id  ed.,  \S4b\ 
Coenen  (ComwunL  dt  Teriull.,  Utrecht,  1825),  Hesaelberg  {Tertvltiant  Ltkn, 
ct.  I.,  Dorpat,  1848),  Khrrf.  (Getek.  d.  IkrM.  Lit.,  1S74),  Freppel  {TtrtulUen. 
Parts.  ISM),  Hauck  (TeriuJIuin'*  Ltbfk  «.  Sehrljttn.,  1877),  Aliog  (Fatrttltyie,  3d 
ed.,  1670);  m  also  the  manuals  of  church  history,  history  of  dogma  (e.g., 
Hsrnvck'f  Ukrb.  d.  Do^menjttek.;  also  Schwane's,  Dorner'a,  and  others),  of 
Roman  literature  (Tenffel),  of  Clirlstlan  philosophy  (Rltter,  Btoekl,  Erdinann, 
Veberweg).    Compare  slso  Deutlager,  GtW  if.  CKriM.  UrhrrlU/rrusj.  vol.  t 

On  the  chronology  and  genuineness  of  the  works  attributed  to  Tertullian,  see 
Mnahsim,  Semler,  Noesselt  IDt  Vtra  jEtalt  tt  Dvirina  Scriptomm  Ttrtultiant, 
17S8;  in  Oehler's  ed.,  vol.  111.),  Uhlborn  (f undantnta  Chronolnfim  Ttriull., 
GniUnpen,  1842),  Bonwetseh  (Jilt  SeKrifltn  T'rtuUutn't  n.  d.  Ztit  IXrtr  >(h/i«,, 
Bonn,  1S79),  Kellner  ("  Zur  Chron.  Tcrt.'«,"  In  T»eol.  QuaHahekr.,  1870-71), 
Grutetneyer  (t.'<6«T  TtrtulUan't  Ubtn  u.  Schrijttn,  Keini*n,  18o3-o4),  Hun  ark 
("ZurChronol.  d.  8chr.  Tcrt-'s,"  in  ZlxXr.  f.  rirtAeaoejca.,  187S),  NOldechen 
("  Tert.'sOeburUJahr,-  In  Zttchr./.  i„laa.  TW.,  18S«X  On  Teriullian  ss  a  man, 
a  riliien.and  an  author,  see  Ebcrt  (as  above),  Engclhardt  <"  Tert-'s  sebrifUt«IL 
Cliarseter,"  In  ZUchr.f.  d.  kill.  TUol..  1852),  Rltter  On  Brauo  and  Achterfeld's 
Bmsur  Zetiykr\ft  Flft.  8),  Hildebrand  (In  Jaho's  JuSrb.  i.  AHtrtAunuwitttnv  h  , 
JS41),  Uiennger  (bxtrfne  TtrtullUiHl  de  Rtp.  ttde  Ofic.  rtjur.  Cielaw  CArMian- 
erum.  Boon,  1840),  Noldechen  ("Tert.  sis  Montch  u.  sis  B'irgcr,"  in  fltsf. 
Ztxhr.,  186i),  Schmidt  (Dt  LaUaltatt  TtrL,  Erlaagen,  1S70-7IX  Klussmann 
(Curorusv  Tertull.,  pts.  I.,  11-,  Halle,  1881),  Hauachlld  (/H«  CroiufalCia  u.  KuUl 
dcr  H-oriWUna?  0r>  Ttri.,  Lripalc,  1SSI),  and  Un2*n  (Dt  I  ru  Tni.  Prmpcii- 
fion»M,  Munater.  IBC9).  On  Tertullian  as  a  juiiat,  tt*  Blumenbaeh  (Dt  Preiby- 
ttrott  leto  Ttrtullumo,  Uelpaie,  ITSi),  Wleaenhavern  (Dt  Ida  Tertulliana,  Ilildr*. 
brim,  1713),  Pagenrtechrr  (Dt  JurUpr.  TtrU,  Hanlerwljk,  17&S),  Rudorir(/?o™. 
Hi*)*tK}ttrS.,  1.  p.  1M  »;.).  On  Tertullian  as  an  apologete,  see  Uefele  ("  Tert. 
ala  Apologet,"  Id  Btitr.  tut  KirdunQachictot,  vol.  I.),  Jeep  ("  Tert.  als  A  polo 
■ret,"  in  fahrbb.  /.  dc\itx\t  Tlitcl.,  1SC4),  Pelct  (Euai  ixr  ToncJoj.  dt  Ttrt., 
W  raj  bury,  18«8),  Conuainin  (Dt  rrriuliiano  Vtiatm  Mljlonii  ratrano,  Baric- 
Due,  1877),  W«rnrr(i>>ar*.  d-  amlcf.  u.  po/rmlacA.  vols.  I..  U.,  lS«l-fl2).  On 
his  relations  U.  the  Greek  spologiata.  see  Oamaek  (Textt  u.  Vntert.  i.  alSchrte. 
Ut.-CtrJi.,  vol  I.);  on  llioie  to  Mlnuci'ja  Felix,  Ebcrt  (Trrt'i  PVrAuilRii*  ra 
Sf.  Ftla,  Lrlpaie,  1668),  aud  a  number  of  other  discussions  by  liartel,  KUhn, 
tc.  Tils  relations  to  Clement  of  Alexandria  have  been  Investigated  by 
WUnsehcr  (In  Heuko's  Magaiin,  vol.  vi.,  17*<S),  NoMechcn  (Jakrbb.  f.  pnt. 
Thtol.,  18M;  TKeol.  Stud.  u.  A"rt/.,  188«);  on  hla  relations  to  Ir«ns?u9,  Uippo- 
lytus,  Melito,  and  the  Onostica,  see  Hainack  (Zur  QutUrnhrltik  drr  Otvh.  d. 
Caoarxirinita,  Lieipsle,  1873),  Lli«iiua  (Dit  (jut'.lt*  drr  iihtitm  K'tttrytxl,.,  167S), 
llarnack  (Dt  Aptttit  Csorl  AfonnrrAIro,  U-lpaic,  1674,  and  T'-rtt  u.  t'atrrmrt., 
vol.  I-X  Hilgenfeld  (AVlrrrireKA.,  1884),  and  Ilagemann  (Die  rnm.  KireXt,  1S(*\ 
Bis  relatloua  to  the  Greek  element  111  general  are  trvated  of  by  Caaparl  In  voK 
til.  of  his  Quelle*  Mr  Oeteh.  d.  Tanftymbfii  (1S75),  and  th->»e  to  the  Jfew  Teita- 
meat  sod  piiinitive  Christianity  by  Ronsch  ( Dat  S.  T.  Tirt.'t,  1 871 X  Volktnar 
(in  Credner's  Craca.  d.  A'/iifSrn  Aonoi),  ISfflV  Westcott  (HM.  r/  :hr  Ca.wa  (/ 
tkt  S.  T.,  ith  ed.,  1R81),  Chart*rt»  (CaawielJf.  1!-S0),  Overbeek  (Di«  ^i>/aaiur  : 
d.  Strtitt  rv-ucAan  Fttrut  u.  Paului  bet  den  K irrkenvittm,  Ba«tl,  1877),  Rarth 
("Tert. a  AurTasaung  dee  Ap.  Panlos,"  Ac,  in  /«Jlr».  /  yrvl.  TStul  vol.  viii.l, 
and  Xoldechen ("  Ein  geflugeltes  Wort  hei  Tert.,"  ia  Zlxhr.f.  vitt.  TStcl..  ISfi.'.). 

Ou  Tertullian  aa  a  Montanlit,  aee  Gottwald  (Dt  y»*ta<iitmo  Tert.,  Brealau, 
18A5)and  the  account*  of  Montanlam  Iry  Bchwngler,  Banr.  Ritachl,  Boowctach, 
De  Soyres,  »lmou,  Haniark.  and  other*:  »l,n  Noldcrhen  ("Die  Krial*  in 
Karths*.    achleienlrea."  la  Zttc\r.  /.  kirxf.l.  Ifiav^A.  «.  kirdi.  LeUn,  1SS6). 


ZtarAr.  /  v-Ua.  7"A*Df.,  1S70;  on  the  pom  Tie  >otmi  tt  <i*  Juni,  ite  Mullcr 
(M.ein.  .tfua.,  rxll).  Tlie  r*»aai;ca  of  argh-i .olog'tal  lmp"rUn-e  in  Tertull.iu 
are  rliv;t,»rd  by  Uimfaaeh  In  Ztsc\r.  f.  dit  h  ill.  Thro!.,  1ST  I.  and  by  Nol.lceh.  n 


Ou  hiarclatlr.a  to  the  cwl  and  rxiii  rf  faith  cmnult  narr.arjt  (Fate.  .4,  p. 
L,  Sd  ed.,  II.  Appendix,  and  Uhrb.  d.  Dv)mt«$ryh.,  vol.  i.).  Hi*  df  otriv.e  1 1  tlie 
Kucharist  has  been  diacuaaed  ty  Diermser  (in  Drr  A'-irA^fii  for  1  511,  Le  -i- 
bath  (Beitf.  s.  Af-aimahltlekrt  Ttrl.'i,  Ootha,  1674),  arid  in  the  »taudard  wuus 
ou  tlie  hutory  of  ths  doctrine  generally.  For  hli  d<>ctrlne  of  the  reanrrerl  .n, 
see  Ochutnger  (r«rt-  si.  vine  Ax/iTitektngdrkrt,  Augsburg.  187  B);  for  hi*  i"i  e!  c- 
WfJ,  ace  firr  Kaikalik  tor  Msy,  Auguat,  and  rVpternber  IMi,  XI u,  ton  (t.—  '.i  j^r 
Tonjliu  dt  I'dMt  d'aprei  Tert.,  Straabnrg,  lrM),  Burokbardt  (!>>e  .setlntrkrt 
de,  Tert.,  Bautxen,  U17X  Stixkl  (Dt  Tert.  Dxtrina  F,tc)iot.,  Munater.  lt-^\ 
awl  Hauachlld  (Vrrt.'f  PryckolagU,  Prankfort-on-Main,  18*0).  On  bia  doc- 
trine  of  the  original  state  of  man,  aee  Wendt  (Wt  Is\rt  m  d.  Kc*.*-hl  YdU 
kommrnktit,  1832)  and  Noldeclien  (Ztxhr.  /.  via.  Tlitot.,  18M);  and  on  his 
doctn-ie.  of  te*ic inption,  aee  Bordea  (E-rpoit  crii.  Hit  cpU.  de  Tert.  ter  la  ritf««;w 
lion,  Straaburg,  liVj).  The  treatiae  Adr.  I'rvnan  and  his  all«i-.Monare!iiSA 
poleniio  are  di^cusaed  by  Llpalua  (JaArltj.  f.  rfnira-'u  7"arof,  aud  Haue- 

mann  (aa  abov-'l.  siul  In  tho  churvh  liljW.'.ca  ;  l;h  cr-nrrritl^n  of  tlie  aac-a. 
mania  by  LeJnibaeti  I  Iktol.  Slu'l.  v.  A'rii.,  loTl).  liu  cthira  1 1  lea*  ar^-  analvv  I 
by  Milnscher  (Henkt's  Ata^iufn,  vol.  vl.,  17t>'i)  and  M..-I«cn  (7'tri  t  /•  J 1 1 . 
Copenhagen,  187V);  the  Dt  FalUo  by  Kellner  (i',W.  Quaint  :,r.,  l>-:Ci),  the 
D«  PaHentia  by  Noldcehen  (Zlvkr,  }.  1  Ir.U.  iriaseu*.-*.  «.  i,rra.  Uben.  I85i), 
the  AJe.  Jvdtrot  by  Hcmler,  Botiwotsch  (a*  shove),  and  Volkmar  (m  Cre-lntr  a 
(ievk.  d.  STItekt*  A'aa«n),  the.  spurious  addition  to  the  De  Prtrtcriititut  by 
tlie  authorities  already  cited  for  hla  relations  to  Gnoaticl*m  and  by  Lipaiu* 
(Zwr  (Jticirrni-rtiil:  de»  F.piphnniot,  1811).  On  the  poem  'Ads.  .'/iTrc,  falsely 
ascribed  to  TertnlUan,  arc  Uuckatadt'a  monograph  (l>tpt».c,  1S7!.),  also  tl.^ 
ZiarAr.  /  Kin.  Tkert.,  is:r 
(RLei*.  .tfua.,  nil).  Tlie  | 
are  divenaard  by  I^imbaeh 

In  Ztxkr.  /.  k'r&L  IFiaarnacA.  II.  klrckl.  Leben,  l*-fc  ;  s-e  al.o  Morcellua  (AJrui 
CArtiiian/i,  3  vola.,  Breacla,  lsl#X  Mil:it«r(frimundia  i.ccrraiir  Afrirenm,  Copen- 
hagen, I8i~j),  and  G<Srre«  ("  Das  Chrlateiithoru  u.  der  Staat  x.  7x-lt  de*  Kaiaera 
Bentiniiua  Severua,"  in  Jakrbb.  f.  prof.  T\ro?.,  1^78).  Eome  editions  of  indi- 
vidual works  of  Teriullian,  as  well  as  philological  Investigation*  not  menUoned 
in  the  foregoing  list,  will  be  found  parucularlred  lu  Mayor  s  £iWi>vrai>Aifiil 
aw  to  Latin  Litmxlurt,  1S74.  (A.  UA.) 

TERUDANT,  or  Tabitdaxt.    See  Morocco,  vol  xvi. 
p.  834. 

TERUEL,  a  province  of  Spain,  forming  part  of  the 
ancient  kingdom  of  Aragon,  is  bounded  on  tho  N.  by 
Zaragoza,  on  the  E.  by  Tarragona,  on  the  S.  by  Castellon 
de  la  Plana  and  Valencia,  on  tho  S.W.  by  Cuenca,  and 
on  the  W.  by  Guadalajara,  and  has  an  area  of  23G3  square 
miles.    It  is  intersected  from  ca>t  to  west  by  the  mountain 
chains  of  Albarracin  and  Gudar,  from  which  several  offsets 
diverge  on  either  side.    The  loftiest  summit  is  tho  Muela 
de  San  J uan  (5280  feet),  which  is  covered  with  snow  for  a 
great  part  of  the  year.    These  sierras  give  rise  to  several 
large  rivers,  the  principal  being  the  Tagus,  the  Guadalaviar, 
the  Jiloca,  and  the  Guadalope.  Notwithstanding  the  fertile 
character  of  the  plains  and  an  abundance  of  mineral  wealth, 
tho  trade  of  the  province  is  unimportant,  and  civilization 
in  a  backward  state,  owing  to  tho  lack  of  means  of  trans- 
port, the  want  of  enterprise,  and  imperfect  communication 
with  tho  outer  world.    The  chief  products  aro  corn,  wine, 
oil,  cheese,  fruits,  timber,  flax,  hemp,  silk,  wool,  and  saffron, 
together  with  cattle,  sheep,  and  Bwine  ;  while  in  the  busier 
centres  somo  slight  manufacture  of  coarse  cloth,  paper, 
leather,  soap,  pottery,  and  esparto  goods  is  carried  on.  The 
population  of  the  province  in  1877  was  219,000. 

TERUEL,  tho  capital  and  most  important  town  of  the 
above  province,  is  situated  on  the  left  bank  of  tho  Guada- 
laviar, 112  miles  east  of  Madrid,  and  on  tho  high  road 
from  Calatayud  to  Valencia.  It  is  an  ancient  walled  city, 
fast  falling  into  decay,  with  narrow  gloomy  streets  and 
crumbling  mediaeval  houses.  Some  of  the  numerous 
churches  are  worth  seeing,  with  their  paintings  by  the 
rarely  known  17th-century  artist  Antonio  Visquert,  as  is 
also  the  great  aqueduct  of  140  arches,  raised  1555-GO  by 
Pierre  Bedel,  a  French  architect.  In  the  cloisters  of  San 
Pedro  lie  the  remains  of  the  celebrated  "  lovers  of  Teruel," 
Juan  do  Marcilla  and  Isabella  de  Segura,  whose  pathetic 
story  has  formed  the  subject  of  numerous  dramas  and 
poems  by  Perez  do  Montalban,  Yaque  de  Salas,  Ilnrtzen- 
busch,  and  others.  The  cathedral  is  Churriguercsquc. 
Teruel  was  raised  to  the  dignity  of  a  see  in  1577,  the 
bishop  being  suffragan  of  Zaragoza.  The  population  of 
the  city  in  1877  was  9482. 

TESCHEN  (Polish  Cieszyn),  the  chief  town  of  a  ducby 
in  Austrian  Silesia,  is  situated  on  the  clsa,  a  tributary  of 
the  Oder,  34  miles  south-east  of  Troppau.  It  combines 
both  Polish  and  German  peculiarities  ir  the  style  of  its 
buildinirs,  and  contains  five  churches,  the  mo3t  interesting 
of  which  arc  the  parish  church,  which  formerly  belonged 
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to  a  Dominican  monastery,  and  the  Gnadcnkirche,  one  of  ( 
the  Protestant  churches  built  in  terms  of  the  treaty  of  i 
AltranstSdt  in  1706.  The  only  relic  of  the  ancient  castle 
is  a  square  tower,  dating  from  the  12th  century.  The 
manufacturing  industry  of  the  town  is  alight,  and,  since 
the  construction  of  the  railway  via  Oderberg,  Teechen  has 
lost  much  of  the  trado  formerly  commanded  by  its  position 
near  the  borders  of  Silesia,  Hungary,  Moravia,  and  Galicia. 
A  flax  dressing  and  spinning  factory,  a  large  brewery,  and 
several  furniture  factories  are  the  chief  industrial  establish- 
ments in  the  town.    The  population  in  1880  was  13,004. 

It  was  at  Teechen  that  Maria  Theresa  and  Joseph  II.  signed  the 
peace  which  put  an  end  to  the  war  of  Bavarian  succession  in  1779. 
The  duchy  of  Teschen  was  formerly  a  more  or  less  direct  apanagu 
of  the  Bohemian  crown.  For  some  time  it  bore  the  name  of  S&xe- 
Teschen  (Sachsen-Teechen),  owing  to  the  fact  that  Prince  Albert  of 
Sixony,  who  married  an  archduchess  of  Austria,  received  it  as  part 
of  hU  wife's  dowry.  Prince  AJbert  bequeathed  it  in  1822  to  the 
emperor  of  Austria,  who  boatowed  it  on  the  archduke  Albert. 

TESSLN.    See  Trcnro. 

TEST  ACTS.  The  principle  that  none  hut  persona  pro- 
fessing the  established  religion  were  eligible  for  public  em- 
ployment was  adopted  by  the  legislatures  of  both  England 
and  Scotland  soon  after  the  Reformation.  In  England 
the  Acts  of  Supremacy  and  Uniformity  and  the  severe 
penalties  denounced  against  recusants,  whether  Roman 
Catholic  or  "Nonconformist,  were  affirmations  of  this  prin- 
ciple. The  Act  of  7  Jac  L  c.  2  provided  that  all  such  as 
-were  naturalized  or  restored  in  blood  should  receive  the 
sacrament  of  the  Lord's  Supper.  It  was  not,  however, 
until  the  reign  of  Charles  IE  that  actual  receiving  of  the 
communion  of  the  Church  of  England  was  made  a  con- 
dition precedent  to  the  holding  of  public,  offices.  The 
earliest  imposition  of  this  test  was  by  the  Corporation 
Act  of  1661  (13  Car.  H.  st.  2,  e.  1),  enacting  that,  besides 
taking  the  oath  of  allegiance  and  supremacy  and  sub- 
scribing a  declaration  against  the  Solemn  League  and 
Covenant,  ail  members  of  corporations  were  within  one 
year  after  election  to  receive  the  sacrament  of  the  Lord'3 
Supper  according  to  the  rites  of  the  Church  of  England. 
This  Act  was  followed  by  the  Test  Act  of  1672  (25  Car. 
IL  c  2).  The  immediate  cause  of  the  Test  Act  (the  full 
title  of  which  is  "An  Act  for  preventing  dangers  which  may 
happen  from  popish  recusants  ")  was  the  king's  declaration 
of  indulgence,  dispensing  with  laws  inflicting  disabilities 
on  Nonconformists.  This  Act  enforced  upon  all  persona 
filling  any  office,  civil  or  military,  the  obligation  of  taking 
the  oaths  of  supremacy  and  allegiance  and  subscribing  a 
declaration  against  transubstantiation,  and  also  of  receiving 
the  sacrament  within  three  months  after  admittance  to 
office.  The  Act  did  not  extend  to  peers;  but  in  1678 
30  Car.  IX  st.  2  enacted  that  all  peers  and  members  of 
the  House  of  Commons  should  make  a  declaration  against 
transubstantiation,  invocation  of  saints,  and  the  sacrifice 
of  the  mass, — a  special  exception  being  made  in  favour  of 
the  duke,  of  York.  The  provisions  of  the  Test  Act  were 
violated  by  both  Charles  II.  and  James  II.  on  the  ground 
of  the  dispensing  power  claimed  by  the  Stuart  kings.  In 
a  well -known  case  of  Oodden  v.  Hales  (ll  State  Trials, 
1166),  an  action  for  penalties  under  the  Test  Act  brought 
against  an  officer  in  the  army,  the  judges  decided  in  favour 
of  the  dispensing  power,— a  power  finally  abolished  by  the 
Bill  of  Rights.  After  a  considerable  number  of  amend- 
ments and  partial  repeals  by  the  legislature  of  the  Acts  of 
1661,  1672,  and  1678,  and  of  Acts  of  indemnity  to  pro- 
tect persons  under  certain  circumstances  from  penalties 
incurred  under  the  Test  Act,  the  necessity  of  receiving  the 
sacrament  as  a  qualification  for  office  was  abolished  by  9 
Oreo.  IV.  c.  17,  and  all  Acts  requiring  the  taking  of  oaths 
and  declarations  against  transubstantiation,  dec,  were  re- 
pealed by  the  Roman  Catholic  Relief  Act  of  1829  (10  Geo. 


IV.  c.  7).  This  general  repeal  has  been  followed  by  the 
special  repeal  of  the  Corporation  Act  by  the  Promissory 
Oaths  Act,  1871  (34  and  35  Vict.  c.  48),  of  the  Test  Act 
by  the  Statute  Law  Revision  Act,  1863,  and  of  the  Act 
of  1678  by  29  and  30  Vict.  c.  19.  Religious  testa  re- 
mained in  the  English  universities  until  1871.  To  be  a 
member  of  the  Church  of  England  was  a  necessary  con- 
dition precedent  for  holding  most  university  or  college 
offices  by  the  Act  of  Uniformity  of  1662,  and  such  offices 
were  not  affected  by  the  Toleration  Act  of  1688  and  the 
Roman  Catholic  Relief  Act  of  1829.  In  1871  the  Uni- 
versity Tests  Act  abolished  subscriptions  to  the  articles  of 
the  Church  of  England,  all  declarations  and  oaths  respect- 
ing religious  belief,  and  all  compulsory  attendance  at 
publio  worship  in  the  universities  of  Oxford,  Cambridge, 
and  Durham.  There  is  an  exception  confining  to  persons  in 
holy  orders  of  the  Church  of  England  degrees  in  divinity 
and  positions  restricted  to  persons  in  holy  orders,  such  as 
the  divinity  and  Hebrew  professorships. 

Scotland.— A.  religious  test  was  imposed  immediately  after  the 
Rcfonna'tion.  By  1S67,  c  9,  no  oue  was  to  be  appointed  to  a  publio 
office  or  to  be  a  notary  who  did  not  profess  the  Reformed  religion. 
The  Scotch  Test  Act  was  1081,  e.  6,  rescinded  by  1690,  &  7.  Be- 
nunciation  of  popery  was  to  be  made  by  persons  employed  in  edu- 
cation (1700,  c.  8).  A  motion  to  add,  after  the  18th  article  of  union, 
an  exemption  of  Scotsmen  from  the  sacramental  test  in  the  United 
Kingdom  was  negatived  by  tho  Scottish  parliament  A  similar  fate 
awaited  a  proposal  that  while  a  sacramental  teat  was  in  force  in 
Kog'.and  all  persons  in  public  office  in  Scotland  should  subscribe 
their  adhesion  to  the  Presbyterian  Church  government  By  1707, 
c  6,  all  professors,  principals,  regents,  masters,  or  others  bearing 
office  in  any  university,  college,  or  school  in  Scotland  were  to  pro- 
fess and  subscribo  to  the  Confession  of  Faith.  All  persona  were  to 
bo  free  of  any  oath  or  test  contrary  to  or  inconsistent  with  the 
Protestant  religion  and  Presbyterian  Church  government  Tho 
reception  of  the  communion  was  never  a  part  of  the  test  in  Scotland 
as  in  England  and  Ireland.  The  necessity  for  subscription  to  the 
Confession  of  Faith  by  persons  holding  a  university  office  (ether 
than  that  of  principal  or  professor  of  theology)  was  removed  by 
18  and  17  Vict  c.  89.  The  Act  provides  that  in  place  of  subscription 
every  person  appointed  to  a  university  office  is  to  subscribe  a  declar- 
ation according  to  the  form  in  the  Act,  promising  not  to  teach  any 
opinions  opposed  to  the  divine  authority  of  Scripture  or  to  the 
Confession  of  Faith,  and  to  do  nothing  to  the  prejudice  of  the  Church 
of  Scotland  or  its  doctrines  and  privileges. 

Inland. — An  oath  of  allegiance  was  required  by  the  Irish  Act  of 
Supremacy  (2  Eli*,  c.  1).  The  English  Act  of  3  Will,  and  M.  c.  2 
substituted  other  oaths  and  enforced  in  addition  from  peers,  mem- 
bers of  the  House  of  Commons,  bishops,  barristers,  attorneys,  snd 
others  a  declaration  against  transubstantUtioo,  invocation  of  the 
Virgin  Mary  and  the  saints,  and  the  sacrifice  of  the  mass.  By  the 
Irish  Act  or  2  Anne  c  8  every  person  admitted  to  any  ofHce.'civil 
or  military,  was  to  take  and  subscribe  the  oat  hi  of  allegiance, 
supremacy,  and  abjuration,  to  subscribe  the  d^laration  against 
transubstantiation,  &c,  and  to  receive  the  Lord's  Supper  according 
to  the  usage  of  the  Church  of  Ireland.  English  legislation  on  the 
subject  of  oaths  and  declarations  was  adopted  in  Irciand  by  Y elver- 
ton  s  Act,  21  and  22  Geo.  I1L  c.  48,  §  3  (Jr.).  These  provisions 
were  all  repealed  by  the  Promissory  Oaths  Act,  1371.  The  Roman 
Catholio  Relief  Act  of  1793  (33  Geo.  III.  c  21,  Ir.)  excepted  Trinity 
College,  Dublin,  from  its  .provisions,  and  tests  existed  in  Dublin 
university  until  1878.  They  were  abolished  as  fax  as  regai-ded 
certain  scientific  professorships  in  1R67  by  30  Vict  c.  9,  snd  were 
finally  abolished  for  the  whole  university  by  the  University  of  Dublin 
Tests  Act,  1873,  except  as  to  professors  of  and  lecturers  in  divinity. 

United  SUUs.—Bv  art  8  of  the  constitution,  "lio  religious  test 
shall  ever  be  required  as  a  qualification  to  any  office  or  public  trust 
under  the  United  States."  A  similar  provision  is  generally  included 
in  the  State  constitutions. 

TESTAMENT.    See  Will. 
TESTIMONY.    See  Evtdehck. 

TETANUS  (from  Gr.  t«V«k,  I  stretch),  a  disorder  of  the 
nervous  system,  consisting  in  an  increased  reflex  excita- 
bility of  the  spinal  cord  and  manifesting  itself  by  painful 
tonic  spasm  of  the  voluntary  muscles  throughout  the  body. 
The  disease  shows  itself  under  various  conditions.  It 
occasionally  occurs,  particularly  in  tropical  countries,  with- 
out apparent  cause,  and  has  thus  been  known  to  affect 
numbers  of  persona  simultaneously  (idiopathic  tetania). 
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It  is  sometimes  observed  in  new-born  children  (trismus 
neonatorum)  and  in  parturient  women  (puerptral  tetanus). 
But  by  for  the  greater  number  of  cases  occur  in  connexion 
■with  a  wound  or  other  injury,  more  especially  in  the  ex- 
tremities, probably  implicating  Bome  of  the  peripheral 
nerves.  Certain  forms  of  injury,  as  punctured,  lacerated, 
and  gunshot  wounds,  are  more  liable  to  be  followed  by 
tetanus  than  others.  In  many  cases  the  liability  bears  no 
proportion  to  the  extent  of  the  wound.  Exposure  to  cold 
after  injury  is  an  important  exciting  cause.  The  symptoms 
of  tetanus  in  its  most  usual  forms  generally  appear  during 
the  healing  process  of  a  wound,  but  occasionally  they  arise 
after  cicatrization  is  completed.  Sometimes  they  are  pro- 
ceded  by  appearances  of  irritation  in  the  wound  or  its 
neighbourhood,  but  this  is  exceptional.  The  earliest  indi- 
cations of  the  disease  usually  show  themselves,  no  matter 
where  the  wound  is  situated,  by  stiffness  about  the  muscles 
of  the  jaw,  causing  difficulty  in  opening  the  mouth,  which 
soon  increases  to  lockjaw  or  trismus.  This  is  accompanied 
by  spasm  in  neighbouring  muscles,  and  tho  drawn  features 
and  exposed  teeth  give  to  the  countenance  the  peculiar 
expression  known  as  risus  sardonievs.  Tho  rigidity  ex- 
tends to  the  muscles  of  the  neck,  back,  chest,  abdomen, 
and  extremities,  and  the  body  frequently  assumes  a  bent 
attitude,  either  backward  (opisthotonos),  forward  (empros- 
thotonos),  or  laterally  (plcvrosthotonos).  This  general 
muscular  rigidity,  which  at  first  is  not  constant  but  occa- 
sionally undergoes  relaxation,  is  accompanied  by  frequently 
recurring  convulsive  seizures,  which  are  readily  excited  by 
the  slightest  irritation,  such  as  from  a  draught  of  cool  air, 
a  bright  light,  the  closing  of  a  door,  &c.  In  such  attacks 
there  is  great  suffering  and  the  expression  of  the  face  is 
indicative  of  agony ;  and  the  function  of  respiration  may 
be  seriously  involved  and  asphyxia  threaten  or  actually 
take  place.  The  temperature  of  the  body  sometimes  rises 
to  a  high  degree.  The  attack  is  usually  acute  and  after 
a  few  days  either  passes  off  or,  as  is  more  frequent,  ter- 
minates fatally,  cither  by  asphyxia  from  tonic  spasm  of 
the  respiratory  muscles  or  from  exhaustion  consequent  on 
the  violence  of  the  symptoms  together  with  the  absence  of 
sleep.  Throughout  the  whole  course  of  the  disease  the 
mind  is  clear.  In  idiopathic  tetanus  the  symptoms  are 
less  severe,  the  course  more  chronic,  and  recoveries  more 
common  than  in  those  which  depend  upon  a  wound  or 
injury.  The  puerperal  form,  with  symptoms  which  differ 
in  no  way  from  those  described,  is  rare  and  occurs  either 
after  parturition  or  after  abortion.  Tetanus  in  new-born 
children,  also  a  rare  form,  usuallv  shows  itself  a  day  or  two 
after  birth  by  obvious  difficulty  in  the  acts  of  sucking  and 
swallowing ;  by  the  supervention  of  trismus,  together  with 
tonic  contraction  of  the  muscles  of  the  limbs  and  body, 
sometimes  accompanied  by  convulsive  seizures ;  and  by  a 
peculiar  low  whining  cry,  seldom  absent  and  very  charac- 
teristic. Various  opinions  have  been  held  as  to  the  causo 
of  this  form  of  tetanus,  some  referring  it  to  tho  wound 
produced  by  severance  of  the  umbilic  i  cord,  others  to 
pressure  upon  tho  bones  of  the  head  in  parturition,  Ac. 
It  has  not  yet  been  satisfactorily  explained.  Although 
sometimes  recovered  from,  it  is  usually  fatal. 

The  symptoms  of  poisoning  by  strychnine  bear  a  strong 
resemblance  to  those  of  tetanus.  They  ar<5,  however,  more 
acute  and  develop  in  connexion  with  something  which  has 
been  taken ;  further,  the  absence  of  a  wound  and  the  fact 
that  the  spasm  affects  the  muscles  of  the  extremities  first, 
and  not  those  of  the  jaws,  as  in  tetanus,  servo  to  establish 
the  diagnosis.  In  Hydrophobia  (q.v.),  which  in  certain 
of  its  symptoms  resembles  tetany,  the  abscr.ee  of  trismus, 
the  dread  of  water,  and  the  violent  spasms  on  attempting 
to  drink,  together  with  the  history  of  the  case,  readily 
enable  a  distinction  to  be  mnde.    Various  other  forms  of 


nervous  disease  accompanied  by  tetanic  symptoms,  such  as 
cerebro-spinal  meningitis,  hysteria  in  some  forms,  inc.,  may 
be  still  more  clearly  distinguished  from  true  tetanus. 

Tho  pathology  of  tetanus  is  referred  to  in  the  article 
Pathology  (voL  xviii.  p.  391).  No  constant  changes  are 
observed  in  tho  body  after  death  from  tetanus.  The  most 
common  are  great  dilatation  of  the  blood-vessels  of  the 
spinal  cord  and  sometimes  evidence  of  inflammatory  action, 
but  theso  are  probably  the  effects  of  tho  symptoms  rather 
than  their  cause. 

For  the  treatment  of  tetanus  many  remedies  have  been 
employed.  Where  a  source  of  irritation  in  or  about  a 
wound  can  be  made  out,  it  ought  to  bo  dealt  with  by  the 
surgeon.  Of  medicinal  agents  those  which  diminish  the 
reflex  excitability  of  the  spmal  cord  and  relax  the  spasm 
are  to  be  recommended.  But  it  is  not  safe  to  employ  all 
substances  which  produce  theso  effects.  Thus  tobacco  and 
its  active  principle  nicotine  act  powerfully  in  this  way,  but 
they  are  attended  with  danger  from  their  poisonous  proper- 
tics,  and  the  samo  may  be  said  of  curari,  conium,  calabar 
bean,  <Lc,  all  of  which  have  been  used  in  tetanus.  Opium 
carefully  administered  sometimes  produces  a  markedly 
beneficial  effect,  as  does  also  Indian  hemp.  Chloroform 
or  ether  inhalation  greatly  mitigates  the  severity  of  the 
spasm.  Chloral,  hydrate  and  bromide  of  potassium  or 
ammonium  are  among  the  most  useful  agents  which  can 
be  employed,  and  they  may  be  given  separately  or,  still 
better,  in  combination.  As  adjuvants,  tho  warm  bath,  the 
absence  of  all  noise  and  excitement,  and  the  maintenance 
of  the  strength  by  appropriate  nutriment  should  not  be 
neglected. 

TETRARCH  (Ttrpdpxv),  the  ruler  of  a  tctrarchy 
(rsTpap^ia),  that  is,  in  tho  original  Benso  of  the  word,  of 
one  quarter  of  a  region.  The  title  of  tetrarch  is  familiar 
from  tho  Now  Testament  as  borne  by  certain  princes  of 
the  petty  dynasties  which  the  Romans  allowed  to  exercise 
a  dependent  sovereignty  within  the  province  of  Syria.  In 
this  application  it  has  lost  its  original  precise  sense,  and 
means  only  the  ruler  of  part  of  a  divided  kingdom,  or  of 
a  region  too  narrow  to  support  a  higher  title.  After  the 
death  of  Herod  tho  Great  (4  B.C.)  his  realm  was  shared 
among  his  three  sons :  the  chief  part,  including  Judsa, 
Samaria,  and  Idumea,  fell  to  Archelaus  (Matt.  ii.  22),  with 
the  titlo  of  ethnarch ;  Philip  received  the  north-east  of  the 
realm,  and  was  called  tetrarch ;  and  Galilee  was  given  to 
Herod  Antipas,  who  bore  the  same  title  (Luke  iii.  1). 
These  three  sovereignties  were  reunited  under  Herod 
Agrippa  from  41  to  44  a.d.  Another  tetrarchy  is  men- 
tioned in  Luke  iii.  1,  vi2.,  that  of  Lysanias  in  the  little 
district  of  Abilene,  near  Damascus,  in  the  vclley  of  the 
Barada.  An  inscription  of  this  Lysanias  is  given  in  C. 
I.  Gr.,  4521. 

See  Rcnsn,  Mtm  d«  CAcad.,  xxvi.  2  (1870),  p.  4»  *q. 

TETUAN  (Tettdwin),  a  town  of  Morocco,  about  23 
miles  south-south-west  from  Ceuta  and  44  south-east 
from  Tangiers,  is  picturesquely  situated  about  9  miles 
inland  on  ths  steep  slope  of  a  hill,  behind  which  rise  the 
bold  Rif  Mountains.  It  is  surrounded  by  walls  flanked 
with  towers,  and  has  on  the  summit  of  the  hill  a  castle 
which  is  tho  residence  of  tho  governor.  Tho  Btreets  are 
narrow,  unpaved,  and  dirty,  and  with  few  exceptions  the 
houses  are  poor.  Some  of  tho  numerous  mosques,  however, 
arc  handsome.  The  principal  manufactures  aro  gun-barrels, 
coarse  woollen  cloths,  and  woollen  and  silk  sashes.  Tho 
harbour  of  Tetuan,  at  tho  mouth  of  the  MartiL,  allows  only 
small  vessels  to  cross  the  bar,  and  the  roadstead  is  much 
exposed  to  the  east.  There  is  scmo  export  trade  in  cattle, 
grain,  fruit,  leather,  and  wool,  principally  to  Gibraltar. 
Tho  population  of  Tetuan  is  estimated  at  about  20.00G 
(5000  Jews). 
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Te»a»n  u  siWl  ta  hive  been  founded  in  1492  by  refu<rccs  from 
Gnnada.  it  was  taken  by  storm  on  4th  February  1S<W  by  the 
Spaniards  under  O'Donncl),  but  restored  to  Morocco  when  oeace 
was  concluded. 

TEUTONES,  or  Teutoni,  a  powerful  German  tribe, 
first  appearing  in  history  along  with  the  Cimbri  (q.v.). 
They  are  again  mentioned  at  a  later  period  by  Pliny  (H.X., 
xxxvii.  11)  and  others  as  inhabiting  a  district  in  the  north- 
west of  Germany  to  the  north  of  the  Elbe.  The  name  of 
Teutonca  was  never  employed  either  by  the  Germans  them- 
solves  or  by  the  Romans  as  a  genera!  name  for  the  whole 
German  nation, 

•TEUTONIC  LANGUAGES.  See  Germany  (vol.  x.  p. 
514  iq.)  ;  also  English  Language,  Goths  (vol  x.  p.  852 
tq.),  Scandinavian  Languages,  Frisians,  and  Holland 
(vol.  xii.  p.  84  *</.). 

TEUTONIC  ORDER,  The,  or  Teutonic  Knights  of 
St  Mary's  Hospital  at  Jerusalem  (Deutsche*-  Ordtn, 
I>«v!sehe  Hitter,  Ordcn.  der  Hitter  d'.t  Hospital**  St  Marien 
tu  Jerusalem),  is  one-  of  the  three  great  military  and  re- 
ligious orders  to  which  the  crusades  gave  t>irth.  Its 
name  is  derived  from  a  German  hospital  founded  at 
Jerusalem  in  1128,  which  disappeared  on  the  capuiro  of 
the  Holy  City  by  the  Saracens  in  1187.  The  prty  excited 
in  the  minds  of  some  German  merchants  by  the  sufferings 
of  the  Christian  soldiers  at  the  siege  of  Acre  in  1190 
induced  them  to  revive  the  work  of  this  society  under  a 
somewhat  different  form  ;  and  eight  or  nine  years  later  tho 
society;  as  thus  resuscitated,  was  converted  into  a  military 
order.  Like  the  two  other  military  orders,  the  Teutonic 
orde-  adopted  the  Augustine  rulo  of  life  ;  and,  in  addition 
to  tho  ordinary  monastic  vows,  the  members  laid  upon 
themselves  the  special  obligations  of  tending  sick  and' 
wounded  pilgrims  and  of  fighting  the  pagans.  Frederick, 
duke  of  Swabia,  took  the  young,  order  under  his  protection, 
and  it  soon  received  charters  from  tho  pope  and  emperor, 
entitling  it  to  tho  samo  privileges  as  the  Templars  and 
Knights  of  St  John.  Whatever  was  tho  case  at  first,  the 
members  of  the  order  were  ultimately  required  to  be 
Oermana  of  honourable  birth.  Priest  brothers  wore  intro- 
duced about  1220,  and  afterwards  half-brothers,  like  the 
frbrtt  lervants  Sarm.es  of  tho  other  orders,  who  did  not 
require  to  be  of  noble  birth,  and  might,  to  some  extent, 
continue  their  ordinary  secular  occupations.  The  distin- 
guishing garb  of  the  order  consisted  of  a  white  mantre 
with  a  black  cross. 

Almost  at  once  a  rich  stream  of  benefaction:  of  all  kinds 
began  to  flow  into  the  coffers  of  the  order,  which  gradu- 
ally acquired  extensive  territories  in  Palestine  and  also  in 
Germany  and  other  parts  of  Europe.  Its  first  scat  was  at 
Acre,  and  the  first  grand -master  was  a  Rhenish  knight 
named  Herman  Walpot  of  Bassenheim.  The  order  rose 
to  great  power  and  influence  under  Herman  von  Salza 
(q.v.),  who  held  the  office  of  grand  master  from  about  1210 
to  1239,  and  enjoyed  the  fullest  confidence  of  both  em- 
peror and  pope.  He  was  also  keen  enough  to  see  the 
hopelessness  of  the  attempt  to  expel  the  Mohammedans  from 
the  Holy  Land,  and  eagerly  hailed  tho  opportunity  of  trans- 
ferring the  activity  of  tho  order  to  another  sphere  which 
was  afforded  by  the  invitation  to  undertake  a  crusade 
against  the  heathen  Prussians.  The  successful  progress  of 
thirf  crusade,  the  aggrandizement  thereby  accruing,  to  the 
order,  and  its  subsequent  decline  have  already  been  nar- 
rated in  the  article  Prussia  (vol.  xx.  pp.  5-6).  Soon 
after  the  beginning  of  the  struggle,  in  1237,  the  Teutonic 
order  absorbed  tho  order  of  the  Brothers  of  the  Sword,  a 
union  which  brought  Courland,  Semgallen,  and  Livonia  to 
swell  ita  territories.  In  1291,  when  Acre,  the  last  strong- 
hold of  the  Franks  in  Palestine,  fell  the  order  removed  its 
headquarters  to  Venice  •  but,  when  it3  centre  of  gravity 


became  so  ooviou.sly  shifted  to  tho  extensive  territories 
won  from  tho  Prussians,  the  seat  of 'government  was  trans- 
ferred (1309)  to  Marienburo  (q.v.)  on  tho  Vistula,  where 
a  splendid  castle  was  erected  for  the  grand-masters.  The 
grand -mastership  of  Weinrich  von  Kniprode  (1351-82)  is 
the  most  prosperous  period  in  the  history  of  the  order. 
Its  territorial  possessions  far  exceeded  those  attained  by 
either  of  the  rival  orders,  stretching  from  the  Oder,  on  tho 
west  to  the  Gulf  of  Finland  on  the  east,  and  containing  a 
population  of  two  to  three  million  souls.  .Its  government 
at  first  was  excellent,  and  for  a  time  it  may  be  said  to 
have  played  the  leading  role  in*  tho  political  history  of 
northcrn'Europe.  Wherever  the  order  spread,  Christianity 
and  German  natioual  life  were  introduced.  Its  revenues 
were  very  large,  and  its  ranks  were  kept  full  .by  hosts  of 
aspirants  to  a  share  in  its  pious  and  lucrative  crusades. 

So  long  as  tho  order  maintained  its  own  high  standard 
all  went  well  with  it.  But  its  internal  decay  was  syn- 
chronous with  external  events  that  would  alone  have  been 
extremely  perilous.  The  union  of  Poland  and  Lithuania 
in  1386  raised  up'a  jealous  neighbour,  whose  power  it  was 
wellnigh  impossible  in  tho  long  run  to  resist,  while  the 
nominal  conversion  of  the  latter  to  Christianity  struck  at 
tho  root  of  tho  order's  prosperity  by  depriving  it  of  its 
mission.  When  there  were  no  more  heathens  within  reach 
to  convert  and  despoil,  the  chief  attraction  to  outsiders  to 
join  its  ranks  disappeared.  After  tho  conversion  of  Prussia 
into  a  secular  duchy  the  Teutonic  order  still  continued  to 
exist  as  an  ecclesiastical  organization,  possessing  eleven 
bailiwicks  in  different  parts  of  Europe,  with  a  total  area  of 
850  square  miles  and  88,000  inhabitants.  The  head- 
quarters wore  fixed  at  Mcrgentheim  in  Swabia.  Its  poli- 
tical importance  was  of.  course  now  a  thing  of  the  past, 
and  the  scattered  position  of  the  bailiwicks  only  emphasized 
its  weakness.  In  1801  tho  bailiwicks  to  the  west  of  the 
Rhine  wero  absorbed  by  France,  and  in  1809  the  order 
was  entirely  suppressed  by  Napoleon,  its  lands  going  to 
the  secular  principalities  within  which  they  lay.  In  1840 
the  order  was  resuscitated  in  Austria,  where  it  now  exists 
as  a  .semi-religious  knighthood,  presided  over  by  a  royal 
archduke.  Of  late  it  has  been  doing  something,  towards 
justifying  its  existence  and  connecting  itself  with  its  past 
history  by  engaging  in  the  ambulance  service  in  time  of 
war.  The  bailiwick  of  Utrecht,  which  survived  the  decree 
of  Napoloon,  also  still  exists,  but  tho  Dutch  representatives 
of  the  order  have  become  Protestants.  The  jewel  of  tho 
order  consists  of  a  black  and  white  cross,  eurmounted  by 
a  helmet  with  three  feathers. 

Tho  complete  organization  of  the  Teutonic  order  included  a 
grand-master  {hochmtitUr),  provincial  masters  (landmtister)  for  tha 
greater  province*,  and  commanders  (kmnl&ren)  for  the  smaller  <Us-. 
tricts  and  castles.  Tho  power  of  those  officers  was  not,  however, 
absolute  Tho  grand-master  co-operated  with  a  chapter  consisting 
of  tho  provincial  masters  and  five  other  important  functionaries, 
while  the  provincial  master*  in  tarn  had  to  consult  with  the 
council  formed  by  tho  knight  commanders.  Tho  privilege*  enjoyed 
by  the  order  in  its  palmv  days  were  of  the  most  extensive  naturo, 
and  its  relations  to  both  church  and  aUlo  wero  often  of  »  most 
exceptional  nature. 

B«  Voigt.  C«t*.  *  De%tx*n  Jt«(«rerrfe.» flSSTJM;  ^T^'u^tSZ 

fosfci  (Berlin,  1863). 

TEWKESBURY,  an  ancient  borough  and  market-town 
of  Gloucestershire,  England,  is  situated  in  a  fine  pastoral 
valley  at  tho  junction  of  the  Severn  and  the  Upper  Avon, 
and  on  tho  Midland  and  Great  Western  Railways,  15 
miles  south  of  Worcester  and  126  north-west  of  London. 
It  has  three  principal  streets,  which  are  regularly  built  and 
well  paved.  The  Severn  is  crossed  by  an  iron  bridgo  with 
a  flattened  arch  of  170  feet  span,  erected  by  Telford  in 
1824.  Of  the  great  Benedictine  abbey,  one  of  the  richest 
foundations  in  England,  refounded  and  enlarged  by  Sir 

XXHT.  cTTgifiSecl  by  Google 


202 


T  E  X  — T  E  X 


Robert  Fitz-Haiuon  in  the  1 2th  century  on  tho  site  ci  the 
ancient  hermitage  and  Saxon  monastery,  there  only  remain 
the  gate  and  part  of  tho  cloisters.  The  abbey  church, 
consecrated  in  1125,  is  a  magnificent  specimen  of  Early 
Norman.  This  elaborate  cruciform  building  consists  of 
nave  and  side  aisles,  with  transepts  united  by  a  grand 
central  tower  richly  aroaded.  The  choir  terminates  in  an 
apse  and  is  aurroundod  by  an  ambulatory.  One  of  the 
most  remarkablo  features  of  tho  building  i3  the  unique 
western  front,  tho  central  part  of  which  is  occupied  by  one 
vast  arch  extending  from  the  ground  to  the  root*.  Origin- 
ally it  was  filled  in  with  Norman  windows,  but  these  were 
removed  in  tho  14th  century,  when  tho  whole  building 
underwent  restoration  in  tho  Middle  Decorated  style,  of 
which  it  ia  one  of  tho  finest  existing  examples.  The  nave 
was  refilled  by  tracery  windows,  and  stone  groining  was 
substituted  for  tho  carved  wooden  ceiling,  a  like  transfor- 
mation taking  place  in  the  transepts.  Tho  old  Norman 
columns  in  the  choir  still  exist ;  but  abovo  them  rises  a 
grand  superstructure  of  Decorated  work.  The  elegant  j 
clerestory  windows  aro  of  the  14th  century,  with  stained 
glass  of  tho  samo  date.  Tho  ambulatory  was  rebuilt  some 
distance  farther  out,  and  from  it  projected  a  beautiful  series 
of  chapels.  The  elaborate  tombs  include  thoso  of  Sir 
Robert  Fitz-Hainon,  the  Do  Sj^ensera,  Alan  prior  of 
Canterbury,  Sir  Guy  de  Brien,  and  tho  vault  of  George 
duko  of  Clarence  (murdered  in  tho  Tower)  and  his  wife 
Isabella.  Edward,  princo  of  .Wales,  slain  after  the  battle 
of  Tewkesbury  (1471)  by  the  Yorkists,  is  also  buried  in 
the  church,  which  has  undergone  an  oxtensivo  process  of 
restoration  under  the  direction  of  Sir  Gilbert  Scott.  In 
the  High  Street  there  are  several  ancient  timbered  and 
gabled  houses.  Remains  of  on  ancient  wall  have  been 
discovered  adjoining  the  town.  The  principal  modern 
buildings  are  the  town-hall,  the  philharmonic  hall,  and  the 
corn  exchange.  There  is  a  free  grammar-school  and  a 
number  of  charities,  including  the  dispensary,  the  rural 
hospital,  and  Queen  Mary's,  Barnes's,  Richardson's,  and 
Russell's  almshouses.  Formerly  Tewkesbury  had  a  woollen 
trade  and  an  important  mustard  manufacture,  but  it  is  now 
chiefly  dependent  on  its  agricultural  trade.  The  popula- 
tion of  tho  municipal  borough  (area,  2619  acres)  in  1871 
was  5409,  and  in  1881  5100. 

Tho  town  is  supposed  to  derive  its  name  from  Thcoc,  a  Saxon 
monk,  who  founded  a  hermitage  here  in  tho  end  of  tho  7th  century, 
which  was  changed  into  a  monastery  by  tho  duke  of  Mercia  in  715, 
and  rebuilt  by  Sir  Robert  Fitz-Hamon  in  1102.  On  the  death  of 
Fitz-Hamon  in  1147  tho  manor  passed  to  tbo  Do  Clares,  who  became 
merged  in  tho  De  Spensers,  they  in  turn  in  tbo  Bcauehatnps  and 
tbe  Beauchampa  in  tho  Nevilles.  At  Tewkesbury  took  placo,  4th 
May  1471,  the  battle  between  the  Yorkist*  and  Lancastrians  which 
placed  tho  crown  on  tho  head  of  Edward  IV.  During  tbo  Civil 
War  the  town  was  occupied  by  tho  Parliamentarians,  who  were 
driven  oat  by  tho  Royalists  ;  but  it  waa  surprised  and  captured  by 
the  former  in  1644,  after  which  it  remained  in  their  possesion. 
Tewkesbury  »va*  first  incorporated  by  Elizaboth  in  1574,  and  when 
James  I.  sold  the  manor  to  the  corporation  in  1609  ho  granted  it 
a  new  cli-.rt' :  v.  ith  extended  privileges.  This  being  lost  during 
tho  Civil  Wr.r,  a  new  charter  was  granted  by  Charles  II.  Between 
1C92  and  lf-'J'S  the  town  was  without  a  corporation,  but  a  new 
charter  was  granted  by  William  III.,  which  remained  the  govern- 
ing charter  until  the  passing  of  tho  Municipal  Act.  Until  1867 
Tewkesbury  returned  two  members  to  the  Mouse  of  Commons  ; 
from  1807  to  18»5  it  returned  one  ;  and  in  1SS3  it  bc?aino  merged 
in  tho  north  or  Towkcaburv  divHnu  of  Cltc.nv  ttcrihire, 

Tho  Annalti  dt  ThtsleiU'ia  (105MKJ)  »ru  futllitcJ  In  At-  nu3a  MvNUtkl, 
csliUd  by  II.  R.  Luanl.  1*51. 

l'latr-HT.  TEXAS,  tbo  largest  in  area  and  tho  eleventh  in  popula- 
tion of  the  United  States  of  America,  is  bounded  by  the 
Guif  of  Mexico  ou  tbo  S.E.,  by  Louisiana  and  Arkansas 
on  tho  E.,  by  Arkansas  and  the  Indian  Territory  on  the 
N.,  tho  latter  extending  north  i>f  its  northern  prolonga- 
tion (tho  Panhandle),  by  New  Mexico  ou  tho  W.  and  N.  of 
i',r,  western  prolongation  (tho  trt-.sv;- Pecos  rcL-ion),  and  by 
Mexico  on  tLc  S.W.    Its  an:<.  in  U'  -'O  v,a.>  L''<lMJ'.'0  square 


miles,  or  one-eleventh  (nearly  9  per  cent.)  of  the  entire 
area  cf  the  United  States.  The  extremo  length  is  740 
miles,  the  breadth  825,  and  the  coast  lino  400  miles.  Tho 
boundaries,  as  recognized  by  the  United  States  Govern- 
ment,1 are— the  Gulf  of  Mexico  from  the  Rio  Grande  to  the 
Sabine  river,  the  Sabine  river  to  32*  N.  lat.,  thence  the 
meridian  of  i'Y'  10'  to  the  Red  river  of  Louisiana,  thenco 
following  that  river  west  to  it*  intersection  with  the  100th 
meridian,  thence  north  to  lat.  36°  30',"  thenco  west  to  103* 
W.  long.,  thence  south  to  lat.  32°,  theuce  west  to  its  inter- 
section with  the  Rio  Grande,  which  river  constitutes  the 
south-western  border  of  the  State  to  the  Gulf  of  Mexico. 

Tho  surface  feat  arts  are  exceedingly  varied,  the  prevailing  cK  rhv«i«l 
ments  being  steppes  or  treeless  plains  in  tho  north-west,  mountain*  feature  -, 
west  of  the  Pecos  river,  forest  a  tn  the  east,  marshes  adjacent  to  the  and  d;vi- 
cc-ast,  low  prairies  in  tho  south-east,  ar.d  a  combination  of  prairies  s 
and  broken  hills,  interspersed  with  forest  growth  and  thickets  of 
tall  shrubs  (chaparral),  io  tbo  centre    These  regions  are  clas-sificd  as 
follows  (seo  map  VxlowV    (1)  Tho  coast  plain  is  tho  direct  geo- 
graphical and  geological  continuation  of  tho  other  States  which 
border  on  the  Gulf  of  Mexico.    It  includes  all  the  country  east  cf 
a  line  concentric  with  the  coast,  drawn  from  Texarkana  in  tho 
north-east  corner  of  the  State  to  near  Laredo  on  the  Rio  Grande. 
The  general  direction  of  its  slope,  in  common  with  that  of  tho  rest 
of  tho  State,  ia  from  north-west  to  south-cast.    It?  altitude  ranges 
up  to  500  feet.    Tho  imincdiato  coast  strip  is  newly  made  marsh- 
land ;  west  of  this  and  north  of  the  Colorado  river  are  forests  ;  and 
to  the  south  of  it  the  country  is  mostly  a  plain.    (2)  The  black 
prairio   region  suc- 
ceeds the  coast  plain 
on  the  west.  Its  west- 
ern border  ia  sharply 
denned    from  the 
Red  river  to  the  Rio 
Grande,  beginning 
at  Denison,  passing 
through  or  near  the 
cities  of  Sherman, 
Dallas,  Waco,  Austin, 
and  San  Antonio,  and 
then  deflected  west- 
ward to  Eaglo  Pass. 
It  is  a  gently  undu- 
lating prairie,  cove  red 
with  a  rich  black  soil, 
r.nd  varies  in  altitude 
from  300  to  700  feet 

(3)  The  central  region        **'  fwW*  divtaios* 

extends  from  tho  black  prairio  region  on  tho  east  to  the  eastern 
escarpment  of  the  great  plains  on  the  north-west  and  the  trans-Pccos 
mountains  on  tho  touth-wett.  This  is  the  only  region  of  Texas  which 
is  not  the  direct  continuation  of  the  physical  features  of  .soma  ad- 
joining political  division.  A  great  variety  of  conditions  is  embraced 
within  its  bounds.  In  its  north-eastern  part  are  two  long  belts  of 
Etuntcd  forest  (tho  Cross  Timbers1,  extending  from  tho  »Red  river 
to  the  Brazos,  and  separated  by  a  prairie  50  miles  in  width.  This 
is  tho  most  fertile  portion  of  the  entire  region.  West  of  this 
sub-region  and  north  of  the  Colorado  is  a  broken,  arid  country 
(the  Coal-measures),  having  a  sandy,  pebbly  soil,  covered  with  a 
scattered  growth  of  vegetation.  Went  of  this,  between  the  100th 
meridian  and  the  escarpment  of  tho  plain?,  ia  the  gypsum  country, 
consisting  of  the  so-calkd  "red  beds  '  of  the  western  United  States, 
accompanied  by  ma-vsivo  deposits  of  gyp-uin  and  other  salts.  This 
country  is  much  sculptured  hv  ero.-don,  and  in  places  resembles  the 
"  bad  lands  "  of  the  npjwr  Mi.wuri  country.  There  aro  also  exten- 
sive intervals  of  prairie  here.  Near  the  ccnU't ,  in  the  counties  of  San 
Saba,  Mason,  and  Llano,  is  a  rough,  acrni-mountaiuous  area  of  older 
formations.  Tho  southern  half  of  tho  c- rt1i  .il  lvgion  is  a  broken 
country  of  while  limestone  formation.  hcm:  ■  Uvpieal  in  climate, 
and  covered  with  sors-igy  vegetation,  it*  pliVMi  .il  features  graduat- 
ing iuto  those  of  northern  Mexico.  Tho  south-western  part  is  a 
rolling  plain,  entirely  destitute  of  sdroans.  Throughout  the 
rvgiou,  i-.t  intervals  e.f  nutty  wiles,  love,  truncated  hills  [hiitct) 
we  nr.  l.p.v-.ntiug  the  remain.-,  of  lnne -tunc  formations  now  being 
rapidly  nod.d.  The  ivgi'Ui,  as  a  whole,  is  poorly  watered.  It  is 
b-'st  adapted  lor  cattle  njtu  idv.-op  raising,  and  is  the  chief  locality 
of  tho.xt  induarioa  in  To.  a-;.  Tho  altitudo  varies  fioin  700  to 
2300  feet,  (  t)  Tho  plains  ny'.-u  it  tin-  lotion  of  tho  State  west 
cf  tho  101st  cioridiin  and  it..;Ui  cf  <!•■•  thiity -rccond  paiallcl. 


1  Th*  .State  duei  no*.  »'•>:  ,:( 
nr.  tho  north.- ro  boundary,  l„;  hi 
•bints  the  100th  meridian  n*  hid 


n  i.M  iith  For'.:  of  tho  l'.cd  river 
;  t.  iiiv>n  the  Ne.Mh  Fork;  il  «1*0> 
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commonly  known  as  the  "  Staked  Plain  "  (Llano  Estacado).  It 
ia  the  direct  southern  continuation  and  termination  of  the  great 
plains  of  the  North  American  continent  which  extend  along  the 
eastern  dope  of  the  Rocky  Mountains  from  British  America  to  the 
Rio  Pecoa,  The  eastern  edge  ia  well  marked  by  a  steep  escarpment, 
which,  in  consequence  of  destructive  erosion,  is  constantly  receding 
to  the  westward.  The  surface  is  smooth,  and  utterly  dovoid  of 
forest  growth  or  streams  of  water.  But  there  are  many  small 
ponds  or  lakes;  and  in  the  southern  part  thcie  are  saline.  The 
soil  is  light,  rich,  and  porous,  and  is  covered  with  a  good  growth  of 
pTasH.  Until  a  few  yea's  ago  this  region  was  totally  unpeopled, 
of  it 


but  many  portions  ol 

water  being  secured  by  means  of  wells  or  artificially  constructed 
voirs.   The  altitude  ranges  from  2500  to  4000  feet.  (5) 
•Pecos  or  mountainous  region  west  of  tho  Pecos  river  ia 


gion 

are  now  { 1 8-S 7 )  use* 


1  for  grazing  purpose 
artificially 
from  2500  to  4000 


(5)  The 


of  numerous  mountain  peaks  and  ranges,  with  intervening 
valleys  of  many  miles  in  width.  It  is  poorly  watered,  and  the 
population  outside  tho  immediate  Rio  Grande  valley  is  very  sparse. 
The  general  level  of  the  country  is  from  3000  to  5000  feet 

The  rivers  are  separable  into»scVeral  sub-systems.  The  Rio 
Grande  and  the  Arkansas,  constituting  the  north  and  south  limits 
of  the  Texas  drainage  system,  with  tbeir  respective  tributaries,  the 
Pecos  and  the  Canadian,  originate  in  a  limited  district  of  northern 
New  Mexico  and  Colorado,  and  ultimately  reach  tho  sea  at  points 
a  thousand  miles  apart  The  Canadian  and  the  Pecos  have  cut 
deep  cations  through  the  Llano  Estacado.  The  former  continues 
d  through  Indian  Territory,  and  the  latter  southward,  ioin- 
Rio  Grande  between  101*  and  102*  W.  long,  on  tho  southern 
of  the  State.  The  Rio  Grande  and  the  Pecos  receive  no 
tributaries  of  importance  in  Texas,  but  are  constant  ia  their  flow. 
The  next  and  most  important  group  comprises  the  Red,  the  Brazos, 
and  the  Colorado,  all  of  which  originate  along  the  eastern  border 
of  the  Llano.  They  traverse  similar  regions,  and  have  a  general 
resemblance  in  character  of  sediment,  irregularity  of  flow,  velocity, 
and  tocography  of  drainage  basins.  Tbeir  brackish  water  is  princi- 
pally derived  from  the  sudden  precipitation  of  rainfall  along  tho 
gvp-uferoTis  escarpments  of  the  Llano.  Its  volume  is  ordinarily 
small,  the  flow  often  ceasing  entirely  west  of  the  Mack  prairie 
region.  There  are  periodic  freshets,  however,  which  suddenly 
swell  the  volume  to  enormous  proportions.  These  freshets,  laden 
with  the  rich  red  loam  of  the  plains,  usually  reach  the  lower  in- 
habited  sections  of  the  State  in  periods  of  drought,  and  are  termed 
"red  rises."  Much  of  this  sediment  is  deposited  upon  the  flood 
plane  of  the  lower  valleys,  and  by  this  process  the  most  valuable 
sugar  and  cotton  lands  of  the  coast  plain  have  been  built,  up. 
Another  important  group  consists  of  the  Babine,  the  Trinity,  the 
San  Marcos,  the  Guadalupe,  and  the  Nueces,  most  of  which  have 
their  origin  near  the  western  border  of  the  black  prairie  region. 
Thuvs  streams  have  a  greater  volume  and  are  more  constant  In  flow 
than  any  others,  ana  are  usually  without  deep  cations  or  wide 
bottoms.  Mauy  of  them,  especially  those  south  of  Austin,  have 
their  origin  from  largo  springs  situated  along  the  foot  of  the  escarp- 
ment line  extending  from  Austin  southwestward.  Another  sub- 
sidiary system  of  streams  originates  in  the  narrow  Quaternary 
region  along  the  coast,  within  the  district  of  the  greatest  rainfall. 
These  streams  are  tidal,  and  sometimes  navigable  towards  their 
mouths.  Most  of  them  are  locally  known  as  bayous.  In  general, 
the  rivers  of  Texas  are  not  adapted  for  irrigation  or  navigation. 
Neither  do  they  afford  much  available  water  power  north  of  Austin. 

The  entire  geologic  series,  with  a  few  exceptions,  is  represented  in 
Texas.  The  earlior  Palaeozoic  rocks,  including  the  pre-Cambriau 
( Keweenawian ;  a.  In  accompanying  geological  map),  the  Pots- 
dam (oc),  and  tho  Ordovician  (oc),  up  to  the  Trenton,  underlie  the 
State,  but  are  only  exposed  in  two  bruited  districts.  The  first  of 
these  is  in  the  counties  of  Mason,  Llano,  Burnet,  and  San  Saba 
in  the  central  region  ;  the  other  ia  in  tho  disturbed  mountainous 
portion  of  the  trans- Pecos  region.  The  Cambrian  was  deposited 
horizontally  upon  tho  upturned  Keweenawian,  and  the  Ordovician 
appears  to  rest  conformably  upon  the  Cambrian  (Potsdam) ;  but 
there  was  a  continental  elevation  of  the  whole  region,  probably 
commencing  at  the  close  of  the  Trenton  epoch,  which  continued 
until  the  beginning  or  the  Coal -measure  epoch,  for  the  Upper 
Silurian,  Devonian,  and  sub-Carboniferous  are  aUcnt,  and  tho 
earlier  rocks  are  disturbed.  These  earlier  Palarozoic  sediments 
resent  no  rairked  strati graphical  or  palorontological  differences 
dm  the  same  formations  tnrougbo"t  the  continent,  and  thus 
show  the  widely  distributed  uniformity  of  conditions  which  then 
existed.  At  the  commencement  of  the  Carbon  iferons  period,  how- 
ever, that  marked  difference  of  fauna),  lithological,  and  strati- 
graphical  features  began  which  distinguishes  the  synchronous 
deposits  of  the  later  formations  of  the  western  and  eastern  portions 
of  .the  United  States.  The  Texas  region  has  beon  the  transition 
ground,  and  hence  all  tho  geologic  deposits,  beginning  with  tho 
Carboniferous,  have  two  faces,  dependent  upon  tneir  geographical 
position  east  or  west  of  100°  W.  long.,  and  representing  the  sedi- 
ments cither  of  interior  continental  basins  or  of  the  .waters  of  the 
Atlantic  during  alternating  periods  of  submergence  and  eracrgeuce. 
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The  Carboniferous  rocks,  and  most  of  the  succeeding  formations, 
are  exposed  in  two  widely  separated  portions  of  the  State,  with 
entirely  different  lithological  and  fauna)  aspects.  The  mutual  re- 
lations of  these  series  hnvo  never  been  traced  Tho  first  occurs  in 
the  central  region  between  97*  and  100°  W.  long.,  north  of  tho 
Colorado  river,  and  consists  of  clays,  sandstones,  conglomerates, 
limestones,  and  coal  seams  of  workable  thickness.  It  is  the  south- 
western prolongation  and  termination  of  the  Coal-measures  of  the 
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eastern  United  States.  These  rocks,  although  in  general  similar  to 
them,  differ  in  some  respects  from  those  of  the  same  formation 
further  east,  and  also  exhibit  a  few  resemblances  to  tlie  strictly 
marine  Carboniferous  of  tho  Rocky  Mountain  region  (k'X  To  the 
other  series  belongs  the  trans- Pecos  Carboniferous  (k1)-  Altl  ough 
this  is  of  tho  satno  geologic  sge  as  the  eastern  Coal-mcai  urea,  it  is 
a  purely  marine  deposit  of  limestones  and  sandstones,  ami  is  barren 
of  vegetable  remains.  It  is  exposed  along  the  Guadalupe  and  other 
mountains  •/  the  trans- Pecos  region,  forming  the  most  eastern 
outcrops  of  the  non-coal-bearing  Carboniferous  of  the  west  The 
study  of  the  area)  distribution  and  relation  of  the  strata  intervening 
between  the  Carboniferous  and  the  fully-identified  Cretaceous  iu 
Texas  has  not  been  begun.  The  Permian,  Triassic,  and  Jurassic, 
if  they  exist,  hare  not  been  clearly  diagnosed,  although  these 
names  have  been  applied  to  the  scries  of  rocks  west  of  the  central 
Carboniferous  region.  The  thickness  of  the  sediments  belonging 
to  these  undetermined  strata  is  very  great.  They  are  mostly  un- 
fossiliferoua,  and  the  presence  of  stratified  gypsum  and  other  salts 
indicates  that  they  wero  laid  down  in  an  interior  basin  rut  off  from 
oceanic  waters  and  wero  too  highly  concentrated  for  the  existence 
of  molluscan  life.  Certain  of  theso  deposits,  known  as  "  red  beds  " 
or  "Jura-Trias"  (jt),  extend  beneath  tho  Llano  Estacado,  across 
New  Mexico,  and  into  Arizona.  The  Cretaceous  is  by  far  tho  most 
conspicuous  and  extcnaire  of  the  geologic  formations  of  tho  State. 
It  once  covered  tho  entire  territory,  but  has  been  eroded  away  in 
many  places  west  of  tlte  black  prairie  region,  exposing  the  older 
formations,  and  is  covered  to  the  east  of  that  region  by  mere  recent 
deposits.  From  the  fact  that  the  lowest  member  of  the  series  is 
found  resting  directly  upon  the  pro-Cambrian  in  Llano  county,  the 
Carboniferous  in  Lunpaaas  and  the  counties  northward,  the  Silurian 
in  the  traus-Pccos  region,  and  the  Jura-Trias  beds  iu  the  plain » 
region,  it  is  evident  that  its  beginning  marked- a  period  of  conti- 
nental submergence,  and  that  this  submergence,  from  tho  great 
thickness  of  pelagic  sediments  in  it,  was  long  continued.  Tho 
lowest  member  of  the  scries,  the  oldest  known  of  tho  American 
Cretaceous,  is  unknown  elsewhere  in  the  United  States,  and  its 
peculiar  features  givo  individuality  to  tho  central  region.  This 
member  (cn),  which  may  bo  railed  the  Texas  group,  is  the  equiva- 
lent of  the  Neocomian  of  Kurope,  and  many  of  its  fossils  are  common 
to  Europe  and  America  It  is  not  exposed  east  of  the  central  region, 
except  (probably)  in  the  salines  of  Louisiana.  There  was  a  great 
elevation  of  this  decp-sca  formation  at  its  close,  as  is  attested  by  the 
shallow  water  sediments  of  later  groups  deposited  uneonformably 
upon  it  The  Middle  (cc,  e«l)  and  the  Upper  Cretaceous  (cs» 
and  cs1)  are  also  well  exported.  The  black  prairie  region  is  under- 
lain by  the  middle  and  upper  groups  of  tho  marino  Cretaceous 
characteristic  of  the  other  Gulf  States  and  known  as  tho  Rotten 
Limcstono  (cs')  and  Ripley  (cs1)  groups.  Tho  Cretaceous  group* 
of  the  Rocky  Mountain  region  extend  into  Texas,  and  are  exposed 
iu  the  tnns'lVcos  Kgiou  and  along  the  lo'v-.r  Kio 
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Tertiary  formations,  so  far  as  recognized,  aw  purely  marine,  and, 
like  the  marine  Upper  Cretaceous  of  the  blade  prairie  region,  are 
the  direct  geographical  continuation  of  the  formations  of  the  other 
Gulf  States.  They  occupy  the  coast  plain,  in  bands  approximately 
concentric  with  the  shore  of  the  Gulf  of  Mexico,  and  represent 
the  sediments  of  its  receding  waters.  The  alleged  occurrence  of 
the  fresh-water  Miocene,  the  Loup  river  group  (x),  upon  the  Llano 
Estacado  has  not  been  demonstrated.  Quaternary  (<j)  and-  other 
recent  alluvia]  deposits  occur  along  the  coast  and  the  upper  terraces 
of  the  three  older  river  systems  ss  far  west  as  the  eastern  border 
of  the  central  region.  This  is  attested  by  the  character  of  the  de- 
posits, accompanied  by  wcll-aathenticatea  remains  of  the  elephant 
and  mastodon.  These  Quaternary  soils  arc  mostly  the  redeposited 
detritus  of  the  strata  of  the  eastern  escarpment  of  the  Llano 
Estacado,  which  is  carried  down  by  the  "red  rises. "  The  surface 
features  of  the  central  region  are  the  result  of  sub-aerial  denudation. 
The  black  prairie  is  protected  from  this  destructive  erosive  process 
by  the  tenacious  character  of  its  soil ;  and  the  coast  plain  is  covered 
by  a  luxuriant  forest  growth,  and  is  constantly  extending  eastward 
hy  the  recession  of  the  shore  line.  The  final  emergence  of  the  State 
began  in  Middle  Cretaceous  time,  and  was  connocted  with  the  same 
movements  that  brought  up  the  Rocky  Mountain  system.  The 
strata  of  Texas,  except  the  Pahcozoic  groups,  are  soft,  and  yield 
readily  to  disintegration.  A  few  eruptive  sheets  are  found  in  the 
trans-Pecos  region  and  along  the  lower  Bio  Grande,  being  remnants 
of  the  eastern  edge  of  the  great  eruptive  area  of  the  Rocky  Moun- 
tain ^region.    Granitic  masses  occur,  as  extrusions^from  the  pre* 

Moua-  The  eastern  ranges  of  the  Rocky  Mountain  systom  are  deflected 
Lain***,  towards  the  Gulf  of  Mexico  after  passing  south  of  33'  N.  lat.,  and 
take  a  south-easterly  course  through  Texas  into  Mexico,  the  trend 
of  their  axes  being  generally  parallel  to  the  direction  of  the  Rio 
Grande  and  its  principal  tributaries.  The  only  truo  mountains  in 
Texas  are  situated  west  of  the  Pecos,  with  the  exception  of  a  fow 
foot-hills  (lomiiaa)  which  re-enter  the  State  from  Mexico  near 
Ea*»le  Pass  and  follow  the  river  to  an  undetermined  point  below 
Laredo.  The  principal  ranges  are-  the  Guadalupe,  Limpia,  Chinali, 
Los  Chisos,  Organ,  and  Franklin  Mountains.  They  are  composed 
of  older  rocks,  in  most  places  ;  the  later  formations  have  been 
washed  away,  except  where  protected  by  eruptive  flows.  The  most 
eastern  and  northern  of  these  mountains  are  usually  tho  highest. 
Guadalupe  Peak  is  9000  feet ;  Limpia  Peak  and  the  crest  of  the 
Chinalis,  from  3500  to  8000  feet ;  Eagle  Mountains,  7000  ;  and  | 
the  intervening  valloys  from  3500  to  5000  feet  The  low  buttes  of 
the  central  region  are  miscalled  mountains  upon  most  --maps. 
There  are  several  well-defined  escarpments  extending  for  long 
distances,  approximately  north  and  south  The  step  oithe  first  or 
these,  from  Austin  to  Eagle  Pass,  is  from  200  to  500  feet  high,  and 
is  the  result  of  an  elevation  at  the  close  of  the  early  Cretaceous 
period.  Near  the  100th  meridian  another  escarpment  occurs,  and 
along  the  eastern  and  southern  borders  of  the  Staked  Plain  still 
another.  The  western  part  of  the  coast  plain  has  a  few  low  hills, 
The  rest  of  the  State  has  no  notable  prominences. 
Minerals.  The  mineral  resources  of  Texas  have  not  been  mapped  or  studied, 
and  hence  the  8tate  ranks  last  in  mineral  products.  Tho  trans- 
Pecos  region  is  rich  in  silver  and  lead  ores  ;  but  the  State  owns  the 
mineral  rights  of  nearly  all  tho  land,  and  has  hitherto  declined  to 
open  them  to  development.  Only  one  mine  is  worked  hero.  Silver 
and  gold  have  also  been  discovered  and  mined  in  Llano  and  Mason 
counties,  but  without  successful  results.  Gold  occurs  throughout 
the  marine  limestones  of  the  lowest  (Texas)  group  of  the  Cretaceous, 
but  not  in  sufficient  quantity  for  profitable  extraction.  Rich  but 
not  abundant  copper  ores  occur  in  the  drift  of  the  gypsum  country. 
Iron  ore  if  found  in  the  Tertiary  of  eastern  Texas,  and  is  profitably 
reduced  in  a  few  charcoal  furnaces  by  the  aid  of  convict  labour. 
At  present  those  are  remote  from  coal  and  suitable  means  of  trans- 
portation.  Magnetic  iron  ore  -occurs  in  the  pre-Cambrian  rocks  of 
Mason  county,  and  recent  analyses  show  it  to  be  equal  in  quality  to 
the  best  Swedish  ores.  It  is  in  great  abundance,  but  remote  from 
means  of  transportation  and  fuel.  Ores  of  iron  (sph-ero-siderite) 
occur  in  the  central  Carboniferous  formation,  but  their  commercial 
value  is  unknown.  The  non-metals  occur  in  great  abundance  in 
different  portions  of  tho  State,  including  salt,  gypsum,  msgnesium 
aulubate,  natural  cements,  kaolin,  and  other  clays.  The  unutilized 
beds  of  massive  gypsum  are,  with  the  exception  of  those  of  the 
Sahara  and  the  Andes,  the  purest  and  most  extensivo  in  the  world. 
Salt  is  gathered  from  lacustral  deposits  or  mined  at  El  Paso, 
Colorado  City,  and  along  the  lower  Gulf  coast  for  local  use.  The 
coals  of  the  central  Carboniferous  area  have  been  worked  to  some 
extent,  but  are  generally  of  inferior  quality,  having  from  60  to  "0 
per  cent,  of  ash.  Very  recent  discoveries  of  better  quality  have 
been  reported.  Tertiary  fibrous  lignite,  of  light  specific  gravity,  is 
found  in  great  abundance  all  along  the  junction  of  the  coast  plain 
and  black  prairie  regions.  It  is  worked  to  a  small  extent,  but 
h*a  no  commercial  value.  The  most  important  coal  area  is  the 
semi- bituminous  lignite  belt  of  the  trans- Pecos  and  lower  Ri" 
Grande  regions,  which  is  the  direct  geographical  continuation  of 


the  late  Cretaceous  coals  of  New  Mexico  and  Colorado.  It  ii 
worked  at  Eagle  Pass  and  Santa  Toma,  near  Laredo.  The  beauti- 
ful marbles  aud  other  ornamental  stones  of  the  Stato  are  untouched, 
with  tho  exception  of  the  Llano  county  granite. 

The  amount  and  regularity  of  the  rainfall  decreases  inland,  the  CUmC 
mean  annual  varying  from  52*3  inches  at  Galveston  to  13  at  El 
Paso  in  the  extreme  west  and  23  at  Mobcctie  in  tho  extreme  north. 
The  subjoined  table  gives  the  mean  temperature  and  rainfall  of 
certain  representative  localities  :—  
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The  coast  plain  and  the  black  -prairie  re^ioni  havo  abundant  rain- 
fall for  agricultural  purposes.    It  dccrcan<*s,  however,  to  the  Meat, 
and  varies  greatly  in  different  ycirs,  sometimes  being  ample ;  but  in 
1685-80  it  did  not  average  10  inches.    Tho  precipitation  is  also 
very  sudden,  seldom  lasting  mora  than  a  few  minutes  at  a  time. 
Only  52  per  cent  of  the  20  inches  of  rainfall  in  the  central  region 
and  west  of  it  falls  in  the  agricultural  season,  one-half  being  in 
summer  and  the  remainder  in  autumn,  so  that  it  is  equivalent  to 
only  15  inches  in  regions  where  the  rainfall^ccurs  in  mora  pro- 
pitious season;.    This  condition  is,  however,  especially  favourable 
for  grazing.    There  are  few  statistics  of  the  plains  region  ;  bat  the 
rainfall  along  its  eastern,  escarpment  is  slightly  greater  and  more 
regular  than  that  of  tho  central  region.    The  temperature  varies 
greatly  throughout  the  State,  both  in  extremes  and  means.  Fort 
Ringgold  on  the  lower  Rio  Grande  is  the  hottest  point  in  the  United 
States,  except  Key  West,  Fla.    Its  mean  temperature  is  73*4*  Fahr. ; 
that  of  El  Paso  is  63°,  and  of  Mobeetie  51*6°.   Tho  prevalent  winds 
are  southerly  aud  south-easterly,  and  blow  constantly  across  the 
State,  without  which  its  summers  would  be  unendurable.   The  Rio 
Grande  valley  is  not  subject  to  frosts.    Snow  seldom  falls  south  of 
Galveston  and  Austin.    In  the  Panhandle  the  winters  are  severe. 

The  arboreal  flora  of  Louisiana  and  Arkansas  extends  into  north-  Fit: 
eastern  Texas,  conformable  with  tho  coast  plain,  where,  innncdiatelv 
south  of  the  Colorado  river  the  great  pine  belt  of  tho  Atlantic 
and  Gulf  coasts  terminates.    The  flora  of  the  great  plains  region-, 
principally  consisting  of  nutritious  grasses,  enters  tho  north-western 
portion  of  the  State  and  extends  south  to  the  3*2d  parallel  and  east 
to  the  101st  meridian.    The  peculiar  plants  of  the  Rockv  Moun- 
tain plateaus  penetrate  into  the  trans- Pecos  region,  while  tho 
north  Jloxicnn  flora  is  found  along  the  Rio  Grande.    The  central 
region  is  a  transition  ground  where  these  floras  find  representation 
generally  in  deteriorated  and  dwarfed  species.    In  the  coast  plain 
occur  the  long  and  short  leaf  pine,  with  many  species  of  oak  aud 
Liekory.    Tho  black  prairie  region  is  destitute  of  trees,  except 
frittered  individuals  of  live  oak  and  tho  mosquite  bush  (Prosopir 
glanduh*sa).    Tho  broad  river  valleys  of  this  region,  however,  aro 
well-timbered  with  pecan,  cypress,  cottonwood,  and  Beversl  species 
of  oak,  and  havo  a  vigorous  growth  of  smaller  *»hruha.    Vest  of  tho 
black  prairie  region  the  dwarfed,  stunted  trees  sre  of  little  valuo 
except  for  fuel.    Tho  river  valleys  have  the  same  character  of  trees 
as  further  east,  but  the  rocky  highlands  are  covered  with  scraggy 
bushes  (chaparral)  of  oak,  juni[KT,  and  cedar.    The  summits  of 
the  Guadalupe  and  Limpia  ranges,  in  the  trans-Peoos  region,  are 
clothed  with  forests  of  the  yellow  {Pinus  pondtrosa),  flexible  (p. 
ficxilis),  and  nut  pine  {P.  edulis),  all  of  which  attain  gr<-nt  *:£o. 
'.Many  smaller  trcc3  grow  on  these  mountains.    Tho  valley*  and 
several  of  the  ranges  in  the  last-named  region,  however,  am  desti- 
tute of  trees.     The  entire  Rio  Grande  valley,  from  El  Paso  to 
Brownsville,  grows  many  species  of  cactus  and  other  prickly,  cori- 
aceous shrubs.    The  grass.  *  of  the  Stato  ore  especially  numerous  in 
s;)jcies,  and  are  found  most  luxuriantly  on  tho  prairie's  ol  the  lower 
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coast  'he  eei,tr»l,  »ni  t»>e  f.Jivr  ngioM.  Tho  lumber  supply  of 
the  State  comes  entirely  from  the  cut  Texas  pine  forest*.  The 
cedar,  juniper,  and  mesquite  are  only  utilized  for  fuel  and  fencing. 
has*.  Tb-/ black  bear  (IVsia  am<rieanus),  panther  {Felis  etmeolor), 
and  Irnx  (iWu  rufa)  are  common  to  all  part*  of  the  State.  The 
bisoni  wild  horse,  prongbuck  (Antiloeapra  americana),  coyote 
(Com*  Intrant),  grey  wolf  (C.  lupus),  eastern  prairie  dog  [Cynomyt 
ludovieiattus),  and  the  lesser  Mammalia  of  the  great  Rocky  Moun- 
tain plains  constitute  the  fauna  of  the  north-western  part  of  the 
tutc,  reaching  into  tie  western  part  of  the  central  region.  Their 
southern  limit  is  approximately  the  31st  parallel.  The  highest 
ranges  of  the  trans -Pecos  region  possess  the  unique  avian  and 
mammalian  fauna  of  the  Rocky  Mountains,  including  the  black- 
tailed  or  mule  deer  {Cariacus  maero(U)  and  Rocky  Mountain  sheep, 
wi-.h  a  few  Mexican  species.  The  lower  valleys  have  a  mingling 
of  the  Mexican.  Rocky  Mountain  and  great  plain  faunas.  Along 
the  valley  of  the  Rio  Grande,  and  extending  northward  in  places, 
tho  subtropical  fauna  is  Mexican,  including  the  peccary  (Ditotylu 
terrquatut),  armadillo  (Datyyas  ptba),  jaguar  (Felis  onea),  and 
ocelot  {Ftli*  pardalis).  Among  the  birds  are  the  scissor- tail 
(Slilvulu*  forfitahu),  Mexican  eagle  (Polyborus  chtriway),  cha- 
parral cock  {G<ococeyx  viaticus),  and  numerou*  othor  uniquo  forms. 
The  fauna  of  the  humid  wooded  coast  plain  is  tho  south-western 
continuation  and  termination  of  that  of  tho  South  Atlantic  and 
Gulf  States,  with  slight  variations,  and  includes  the  Virginia  deer 
{Cariacu*  itucurus),  raccaon  [Protyon  lolor),  opossum  (Vidtlphyt 
i-.rjimana),  aliigator,  fcc  Tlw  black  prairie  region  limits  the  last 
tauied  fauna  en  tho  west,  except  ia  ita  wooded  river  bottoms.  The 
central  region  possrws  representative*  of  the  great  plains,  Rocky 
Mountain,  Mexican,  and  Louisiana  faunas,  but  none  of  them  cross 
it  into  other  regions.  It  is  a  truo  transitional  ground  of  most  of  the 
faunas  of  ail  temperate  North  America,  cast  of  the  Pacific,  slope. 
PopoU.  The  total  population  in  18S0  was  1,591,749  (837, B!0  males  and 
face.  753,909  fomales),  and  in  1897  it  was  estimated  to  have  risen  to 
8,415,000,  giving  9  2  inhabitant*  to  the  square  mile.  Of  the 
population  in  1880  1,477,133  were  natives  of  the  United  State-sand 
1 14,81 8  foreign  born.  There  were  393,384  Negroes,  138  Chinese, 
992  Indians,  and  43,000  civilized  aborigines  (Mexicans).  Of  the 
entire  population  5*22,133  persons  were  engaged  in  occupations  as 
follows  :— in  agrieultUM  (including  stock-raising),  359,317  (68'6  per 
cent)  ',  in  law,  medicine,  anil  other  professions,  97,851  (187  per 
cent);  in  trade  and  transportation,  84,909  (67  per  cent.);  iu 
manufacturing  and  mining,  30,348  (5  8  per  cent  ).  At  the  same 
dats  there  were  31 53  prisoners,  2276  idiots,  1664  insane,  533  paupers, 
1375  blind,  and  771  deaf.  13-9  per  cent,  of  the  native  whites,  247 
of  the  foreigners,  and  75  4  of  the  Ncgroes-or  297  per  cent  of  tho 
entire  population— wcro  uuabta  to  read  or  write.  The  population 
of  Texas  has  increased  more  rapidly  than  that  of  any  State  in  tho 
Union  except  Kansas.  The  following  tablo  shows  tho  increase  for 
the  past  few  deciles  : — 
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The  population  of  the  principal  cities,  according  to  the  U.S.  census 
of  1880  and  trustworthy  estimates  in  1888,  was  s*  follows  : — 
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84  per  cent,  of  tho  total  population  of  the  State  is  found  east  of  the 
central  region — tho  black  prairie  region  (northern  half)  being  the 
most  densely  populated,  and  the  coast  plain  next.  Between  1880 
and  1837  thoro  was  a  largo  flow  of  population  into  the  trans-Peoos 
and  plains  regions,  and  during  the  last  two  years  mentioned  a 
decrease  in  the  central  region.  The  population  consists  princi- 
pally of  white  nstives  of  the  southern  United  States,  except  in  the 
counties  of  Brazos,  Fort  Bend,  Harrison,  Marion,  Moore,  and 
Washington,  where  it  is  of  Negro  race  ;  in  the  counties  of  Fayette, 
Colorado,  Guadalupe,  Comal,  and  Gillespie,  whe*o  it  is  German  ; 
and  along  the  Rio  Grande,  where  it  is  Mexican. 
Agrlcal-  Of  the  United  States  Texas  now  ranks  first  in  the  production  of 
itr*.  cotton  and  cattle,  second  in  sugar,  aheep,  mules,  and  horses,  eighth 
in  rice  and  pigs.  The  eastern  third  of  the  State,  containing  80 
per  cent,  of  the  entire  population,  is  agricultural ;  the  remainder 
is  pastoral.  The  vhief  crops  are  cotton  and  Indian  corn  ;  wheat  is 
grown  in  tho  northern  part  of  the  black  prairie  and  eastern  part 
of  the  central  regions,  sugar  in  the  lower  bottom  lands  of  tho  Brazos 
and  the  Colorado,  rice  on  the  coast.  The  chief  vegetable  products  for 
1880  were-cotton.  805,284  bales ;  Indian  corn,  29,065,172  bushels  ; 
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wheat,  2,567,737  ;  oils,  4,803,359  ;  sweet  potatoes,  1,460,079  ;  Irish 
potatoes,  228,832  ;  barley,  72,786  ;  rye,  £0,399  ;  sugar,  4951  hogs- 
heads; molasses,  810,605  gallons;  hay,  59,699  tons;  tobacco, 221,283 
pounds;  rfc«,  62,152  pounds;  orchard  products,  to  the  value  of 
9876,844.  Tho  total  value  of  the**  products  wss  $63,076,311. 
Sinco  1882  tho  quantity  of  cotton  produced  annually  has  exceeded 
2,000,000  bales,  of  500  pounds  each.  In  1880  thero  were  174,184 
farms  in  the  State,  with  an  aggregate  of  12,050,314  acres  of  im- 
proved land.  The  farms  aro  usually  of  largo  size,  and  garden, 
orchard,  and  dairy  products  are  entirely  secondary  to  plantation 
crops.  The  southern  part  of  the  coast  plain  and  the  rest  of  tha 
State  west  of  the  black  prairie  region  are  peculiarly  adapted  to 
pastoral  pursuits,  which  sre  entirely  separated  from  agricultural, 
the  cattlo  and  sheep  being  allowed  to  roam  at  large,  or  enclosed 
in  enormous  pastures,  where  they  subsist  without  other  food  or 
shelter  than  nature  affords.  In  1880  there  were  in  tho  State — 
4,084,605  cattle.  2,411,633  sheep,  1,950,371- pigs,  805,608  horses, 
and  132,447  mules  and  asses.  Tho  sheep  walks  are  mora  particu- 
larly confined  to  tho  southern  half  of  the  central  region,  including 
the  lower  Rio  Grande  valley. 

The  exports  are  cottou,  wool,  and  hides,  most  of  which  sra  Cora- 
shipped  from  Galveston  or  sent  overland  by  raiL  Tho  chief  im-  m:rce 
poits  are  manufactured  articles  us«l  in  tho  State,  also  coa!  and 
railway  material.  Apart  from  a  small  retail  trade  along  the  border, 
there  aro  no  exports  to  the  adjoining  States.  The  principal  seaport 
and  commercial  city  is  Galveston.  The  mileage  in  railwavs  has 
increased  from  1048  in  1672  to  5974  in  1882,  and  to  7034  ln'l88fl. 

Tho  founders  of  tho  State  made  liberal  provision,  by  grants  cfF  iuca.. 
land  and  revenue,  for  publio  education,  but  their  intentions  Lav.-  i.<?a. 
not  been  carried  out  bv  subsequent  legislation.  Texas  occupies  the 
anomalous  position  or  having  the  best  school  fund  and  tho  poorest 
school  system  in  the  United  States.  The  public  free  school  system 
proper  consists  of  two  normal  schools  for  tho  preparation  of 
teachers  and  numerous  district  schools,  open  for  four  months  in 
the  jear.  In  most  of  the  cities  the  State  fund  is  supplemented  Ifr 
local  taxation,  and  excellent  schools  are  maintained.  In  1886 
there  were  489,795  children  within  school  age,  and  the  coat  of  tha 
maintenance  of  the  whole  system  was  $2,362,226.  There  aro  no 
schools  for  secondary  education,  except  the  high  schools  of  a  few 
cities.  Tho  State  nuiversitr  is  at  Austin  ;  it  is  abundantly  endowed 
with  lands,  but  does  not  receive  the  full  benefit  of  it*  revenues. 
There  is  also  a  State  agricultural  and  mechanical  college,  but 
technical  training  ts  made  secondary. 

The  State  government  differs  somewhat  from  Uioso  of  tho  rest  of  Adminir 
the  Union,  owing  to  the  fact  that  it  has  bid  to  adapt  itself  to  the  tration. 
administration  of  the  great  public  domain,  by  which  most  of  the 
public  institutions  arc  supported  sud  works  of  internal  improvement 
accomplished,  and  because  much  of  the  attention  of  the  Govern- 
ment lias  been  necessarily  diverted  to  tho  protection  of  its  exten- 
sive frontier.  Tho  executive  government  consists  of  •  governor, 
comptroller,  treasurer,  commissioner  of  the  general  land  office,  and 
superintendent  of  education,  elected  biennially,  with  an  attorney- 
general  and  a  secretary  of  rtalc,  appointed  by  the  governor.  Tho 
judiciary  consuls  of  two  courts  of  final  appeal,  one  for  criminal, 
the  other  for  civil  business  ;  forty  itinerant  higher  courts  for  the 
trial  of  penal  offences  and  civil  suits;  courts  for  misdemeanours 
and  minor  civil  cases  in  each  comity  ;  and  innumerable  justices' 
courts  for  first  hesriugs.  The  legislature  consists  of  32  senator* 
elected  for  four  years,  snd  115  member*  of  the  houso  of  represent*- 
tives  elected  for  two  years.  It  is  restricted  bv  the  constitution  to 
biennial  session*  of  ninetv  days  each.  The  State  is  divided  into 
thirteen  congressional  snd  forty  judicial  election  districts.  It  is 
slso  divided  iuto  232  connlics,  75  of  which  have  no  population,  or 
insufficient  population  to  be  organized.  Each  county  is  divided 
into  four  commissioners'  precincts  and  a  varying  number  of  school, 
election,  and  justices'  precinct*.  Tho  State  list  always  maintained 
a  corps  of  troops,  formerly  for  protection  agsinst  Indians,  but  now 
for  preserving  order  in  the  unorganized  counties.  It  has  institu- 
tions for  tho  blind,  deaf  snd  dumb,  and  insane.  The  prison 
syBtom  is  far  superior  to  that  of  the  other  southern  States,  but 
still  very  imperfect.  The  bonded  debt  of  tho  State  on  1st  January 
1887  was  $4,237,730,  and  its  taxable  wealth  "$600,000,000.  Tho 
aggregate  debt  of  all  the  counties  and  cities  was  $7,000,000.  The 
homestead  and  exemption  laws  aro  unusually  liberal  to  tho  debtor. 

The  upper  Rio  Griindo  valley  was  visited  in  1580-83  by  the  Hi:tor/. 
Spaniards,  who  established  missions  among  the  settled  Indians 
near  El  Paso  and  Santa  Fe.  The  first  whiU  settlement  was  made 
by  La  Sslle  at  Lavaca,  on  the  coast,  in  16S5.  The  country  was  in- 
habited by  Indians  of  various  tribes,  both  savage  and  agricultural, 
moat  of  whom  are  now  extinct,  except  the  so-called  "Mexican" 
population  of  the  Rio  Grande.  From  1583  to  1794  many  missions 
were  established  by  Roman  Catholic  missionaries  among  tho  Indians, 
who  were  completely  alienated  from  their  original  language,  reli- 
gion, domestlo  habits,  and  tribal  relations.  Aftor  the  purchase  of 
Louisiana  from  the  French  in  1803  Anglo-American  -adventurers 
began  to  cross  into  Texas  from  the  United  States.  In  1821,  when 
Mexico  threw  off  the  Spanish  yoke,  Texas  and  Coihuila  constituted 
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a  state  of  tho  republic.  It  wu  thortly  tfter  fhia  that  the  first 
American  colonists  wen  permitted  to  enter  the  territory  nnder 
Government  patronage.  AVithin  ten  years  over  20,000  had  settled 
between  the  Sabine  and  the  Colorado.  In  1830  tho  Mexican 
Government  placed  them  nnder  military  'rule,  from  which,  with 
accompanying  impositions,  originated  tho  war  of  Texan  Independ- 
ence. The  Anglo-Americans  were  assisted  by  volunteers  from  the 
United  States,  and  the  war  was  terminated  by  the  defeat  of  the 
Mexicans  under  General  Santa  Anna  at  San  Jacinto,  21st  April  1836. 
From  1837  to  1845  Texas  was  an  independent  republic.  It  was 
admitted  to  the  United  States  on  29th  December  1845,  in  spito  of 
the  protests  of  Mexico,  and  a  war  with  that  country  immediately 
ensued.  The  new  State  sold  to  tho  United  States  Government  for 
110,000,000  all  tho  territory  west  and  north  of  the  present  bound- 
aries between  the  headwaters  of  the  Rio  Grande  and  the  Arkansas. 
But  it  reserved  the  control  and  disposal  of  the  public  lands  within 
its  borders,  which  have  proved  a  magnificent  source  of  revenue,  and 
also  the  right  to  divide  into  five  states,  should  future  growth  and 
development  justify  it.  By  a  small  majority  the  State  seceded 
from  tho  Union  in  1861.  In  1868  a  now  constitution  was  adopted, 
and  the  State  readmitted  into  the  Union.  In  1874  the  Kiowa  and 
Comanche  Indians,  who  had  prevented  the  settlement  of  the  central 
and  plains  regions  from  the  earliest  times,  were  subjugated. 

So*  Hill,  Ceoloj.  KnouAedjt  of  Too*  <1S8;)-Bull.  44,  V.  8.  (Jeolog.  Sumy ; 
Oeologital  Hap  of  the  Untied  Slain,  by  C.  B.  Hitchcock  ;  Report  on  cotton 
Tenth  U.  8.  ~ 
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Centos,  by  Dr.  K.  H.  Loughndge ;  forestry  Reports, 


tenth  U  8.  Census ;  Mtziea*  Boundary  Survcf,  vol.  I.;  Proceeding,  o/  Boundary 
Commission,  Austin,  16-56  ;  Trans,  of  Academy  a/  Sciences,  SI  Louie,  vol*,  i.  ana 
II.  (Dr  ShuroarJ) ;  Thrall,  History  nf  Toot ;  Kendal],  Santa  Ft  Expedition  ; 
Ssu'ght,  Resource*,  Ac,  of  Testae,  Austin,  18S2  ;  Roe  in  or,  Kreidebildunyen  von 
Texas,  ;  Wilcott,  Cambrian  Fr  unas  of  .V.  America — Bull  30,  U.  S.  Gee/lag. 
Survey ;  Hiil,  "  Topo|rr.  and  Geo],  of  Croat  Timbers  of  Texas,'  In  Amer.  /own. 

Position  of  Teras  j  starcy,  Exploration  of  Red 


Set,  Arril  1S67 ;  Cab*,  ZooJoj.  Pot 
Riter;  Report  of  the  U  8.  Mexican 
flora  of  weet  and  south  Texas  |  and 


txcy.  Explo 

r;  Havard,  Report  on  the 
i  for  a  route  for  a  Pad  no 
Hallway.  (B.  T.  H.) 

TEXTILES.1  Thin  word  is  applied  to  all  fabrics  which 
are  woven  in  a  loom,  of  whatever  material  they  may  bo 
made,  and  whether  the  woven  stuff  bo  plain  or  figured. 
Tho  simplest  and  earliest  process  of  weaving  was  managed 
Method  thus.  The  ground  of  the  future  stuff  was  formed  by  a 
of  weav-  number  of  parallel  strings  called  the  warp,  having  their 
upper  ends  attached  to  a  horizontal  beam  and  drawn  taut 
by  weights  hung  from  their  lower  ends.  In  the  early 
Greek  loom  each  warp  thread  had  a  separate  weight  (see 
fig.  1).  On  the  number  of  tho  warp  strings  the  fineness 
and  width  of  the  stuff  depended.  The  strings  of  the  weft 
were  interlaced  at  right  angles  to  those  of  tho  warp,  and 
the  combination  of  the  two  formed  the  woven  stuff  or  web. 
Tho  weft  was  so  called  from  its  being  "wafted  "  in  and  out 
of  the  warp ;  it  is  also  often  called  the  woof,  though  more 
correctly  tho  woof  is  tho  same  as  the  web  or  finished  stuff. 
The  threads  of  the  weft  were  wound  round  a  sort  of  bobbin 
on  a  pivot  which  was  made  to  revolve  inside  a  hollow 
boat-shaped  piece  of  wood  pointed  at  both  ends  bo  as  to 
pass  easily  between  tho  threads  of  tho  warp.  This  i3 
called  the  thuttle.  The  thread  passed  out  through  a  hole 
in  the  side  of  the  shuttle,  the  inner  pivot  revolving  as  the 
thread  was  delivered  between  the  strings  of  the  warp.  In 
order  to  make  the  weft  interlace  in  the  warp  somo  of  the 
upright  strings  were  pulled  forward  out  of  the  general 
plane  in  which  the  warp  hung  ;  this  was  done  in  the 
simplest  way  by  a  reed,  which  divided  the  threads  into 
two  sets  called  leaves  and  thus  formed  an  opening  called 
tho  shred,  through  which  the  shuttle  could  pass,  as  Bhown 
in  fig.  1.  Another  way,  applicable  to  more  complicated 
ornamental  weaving,  was  to  have  a  series  of  threads ,at tnched 
to  the  warp  at  right  angles,  so  that  the  weaver  could  pull 
any  of  the  warp  threads  away  from  tho  rest,  thus  allowing 
the  shuttle  to  pass  in  front  of  or  behind  any  special  warp 
strings.  By  a  very  simplo  mechanical  contrivance  these 
threads  were  worked  by  a  foot  treadle,  thus  leaving  tho 
weaver'3  hands  free  to  manago  the  shuttle.2    In  the 

1  This  article  deals  mainly  with  the  history  of  the  textile  art;  for 
practical  information  as  to  modem  processes,  see  Wsaviso  ;  see  also 
£ VI BROIDERY,  vol.  vui.  p.  160  sq. 

*  These  dividing  sticks  are  called  in  French  "batons  i  deux";  In 
the  simplest  kind  of  weaving  only  one  is  required.  The  use  of 
treadles  and  "  spring  staves  "  is  more  applicable  to  the  low  loom,  in 
which  the  warp  is  strained  in  a  horuontal  position 


simplest  sort  of  weaving  first  one  and  then  the  other  half 
of  the  warp  threads  were  pulled  forward,  and  so  a  plain 
regularly  interlaced  stuff  was  woven.  The  next  stage  was 
to  make  a  cloth  with  coloured  stripes,  by  using  success- 
ively two  shuttles  containing  different-coloured  threads. 
In  a  chequered  .cloth  the  warp  was  mado  of  two-coloured 
threads  stretched  in  successive  bands,  and  the  cross  stripes 
of  tho  weft  were  woven  in  by  the  two  shuttles.  To  form 
a  more  complicated  pattern  tho  weft  must  not  cross  the 
warp  alternately :  the  design  is  formed  by  either  the  warp 
or  tho  weft  predominating  on  the  surface  in  certain  places. 
In  all  cases  each  thread  of  the  weft  must  be  driven  home 
to  its  place  after  each  stroke  of  the  shuttle.  In  the 
earliest  times  this  was  done  by  beating  the  weft  with  a 
wooden  sword-shaped  implement 5  introduced  between  the 
strings  of  the  warp ;  but  later  a  heavy  comb-shaped  tool 
was  used,*  the  teeth  of  which  passed  between  the  warp 
and  drove  homo  at  one  blow  a  longer  length  of  the  weft. 
An  upright  loom  such  as  has  been  described  is  shown 
clearly  in  somo  of  the  wall  paintings  from  Thebes,  dating 
about  1600  B.O.  and  in  other  earlier  ones  from  Beni-Hasai. 
A  very  similar  loom  is  represented  on  a  Greek  vase  of 
the  5th  century  B.C.,  with  a  picture  of  Penelope  and  the 
A  piece  of  stuff  (see  fig.  1).  In  this  interesting 


Fio.  1. — Penelope's  loom,  from  a  Greek  vase  of  the  5th  century  B.C 
The  standing  figure  is  that  of  Telemachus,' 

painting  the  upper  band  has  simple  geometrical  ornaments,  u 
such  as  occur  on  archaic  Greek  vases;  the  next  has  figures 
of  winged  men  and  gryphons.  This  sort  of  loom  is  still 
used  in  Scandinavian  countries  for  tapestry.4  Another 
form  has  the  warp  threads  stretched,  not  upright,  but 
horizontally, — an  arrangement  which  is  more  convenient 
for  working  treadles.  These  two  forms  are  called  in 
French  "la  haute  lisse"and  "la  basse  lisse," — the  high 
and  the  low  loom.  The  general  principle  is  tho  same  in 
both.  Fig.  2  shows  a  simple  form  of  the  "basse  lisse," 
such  as  was  used  throughout  the  Middle  Ages,  except  in 
Iceland  and  in  Scandinavia.7  Tho  clay  whorls,  or  pierced 
conca,  decorated  with  simple  painting,  which  have  been 
found  in  countless  numbers  on  tho  sites  of  Troy,  Mycenae, 
and  other  prehistoric  cities,  were  probably  used  to  strain 
the  thread  S3  it  was  being  spun  on  tho  distaff.8  Other 

*  Lat.  spatha,  *  Lat.  petlen ;  modern  English  batUn  or  lay, 

*  See  Men.  Inst.  Arch.  Rom.,  vol.  ix.  pL  42. 

*  Sco  the  modern  Faroese  loom  figured  by  Worsaae,  Afbildningcr 
fra  del  k.  Museum  for  A'ordisJee  CXdtager,  Copenhagen,  1B54,  p.  123 

7  A  fresco  by  Pinturicchio—  911  in  the  National  Gallery,  London- 
has  a  careful  representation  or  the  medieval  low  loom  ; 
is  the  return  of  Ulysses  to  T 


"  Dr  Schliemann  found  22,000  in  the 
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heavier  ones  were  employed  to  strctcn  the  strings  of  the 
warp ;  this  method  must  have  been  very  inconvenient, 
as  the  whole  warp  could  swing  to  and  fro.  A  very 
obvious  improvement,  introduced  in  some  countries  at 
an  early  date,  was  to  have  a  second  beam,  round 
which  the  lower  ends  of  the  warp  could  be  wound. 
In  Scandinavian 
countries  the  use 
of  weights  con- 
tinued till  modern 
times.  In  the  fate- 
loom  of  the  sagas 
these  weights  are 
heroes' skulls,while 
the  shuttle  is  a 
sword. 

Pre-  gome  simple 

titiric  form  of  weaving 
seems  to  have  been 
practised  by  pre- 
historic man  at  a 
very  early  stage  of 
development.  Fig. 
3  shows  an  ex- 
ample  of  coarse 
flaxen  stuff  from 
the  lake-dwellings 
of       Switzerland  Fja  ^ — Msdutml  low-warp  loom,  from  scut 
dating    from    the       '*06'  Amman ;  middle  of  tfao  16th  century. 
Stone  Age.    Wool  appears  to  have  been  the  first  sub- 
stance used,  as  no  skill  is  required  to  prepare  it  for  spin- 
ning.  Weaving  was  speci- 
ally the  duty  of  women, 
and  even  in  the  Middle 
Ages  in  Europe  it  was,  in 
some  countries,  considered 
a  specially  feminine  em- 
ployment.1 An  early  Chris- 
tian sarcophagus   in  the 
Lateran  has  a  symbolical 
relief    representing  God 
condemning    tho  future 
world  to  labour, — tillage 
for  the  man  and  weaving 
for  the  woman : — He  gives 
ears  of  corn  to  Adam  and 
a  sheep  to  Eve. 

Aartsnt       The    Egyptians  ware 

t^n*1"-  famed  for  the  beauty  of 

their  woven  stuffs,  and  almost  incredible  stories  are  related 
of  the  fineness  of  their  linen,  such  as  a  pallium  sent  by 
King  Amasis  to  the  Spartans,  which,  Herodotus  (iii.  47) 
says,  was  made  of  yarn  containing  no  less  than  3G0  threads; 
tho  figures  woven  on  this  were  partly  of  cotton  and  partly  of 
gold  thread.  Herodotus  also  mentions  a  wonderful  pallium 
sent  by  the  Bame  king  to  the  shrine  of  Athene  at  Lindus. 
Few  examples  of  the  fine  and  richly  ornamented  sorts  of 
Egyptian  stuffs  now  exist,  though  we  have  immense  quan- 
tities of  the  coarse  linen  in  which  mummies  wero  wrapped. 
This,  though  coarse,  is  closely  woven,  and  usually  has  in 
every  inch  many  more  threads  to  the  warp  than  to  the 
weft.1  A  few  fragments  of  Egyptian  cloth  of  tho  XVITIth 
Dynasty  have  been  found  with  a  border  of  coloured  bands, 
the  blue  of  which  is  indigo  and  the  red  extract  of  Kermes 

1  In  the  time  of  St  Louis  (13th  century)  in  France  some  Vorts  of 
wearing,  auch  aa  "tapisaerie  Saracen ->i ., "  werr  d;»o  only  by  men. 

s  Some  ni»ll:ig  apecimena  hare  In  each  Inch  152  threads  hi  the 
•warp  and  70  In  the  weft ;  In  modern  etuff«  the  proportion  ia  the  other 
way.  A  coarsely  woven  piece  of  Egyptian  atuff  in  the  British  Museum 
hue  a  Vnnlcr  with  a  man  swimming,  supported  by  a  float 


Flo.  3.  — rteuletoric  (Stone  Age)  flaxen 
stuff,  from  a  lake -dwelling  in 
Switzerland. 


(q.v.).  In  Egypt  liner  was  specially  employed  for  religious 
purposes,  such  as  priestly  and  royal  vestments,  because  it 
barlJours  dirt  less  than  wool  or  cotton,  which  wero  also 
worn  by  the  Egyptians,  and  it  was  used  to  bandage 
mummies,  because  it  was  thought  not  to  engender  worms. 
Though  priests  were  allowed  to  wear  outer  garments  of 
wool,  they  were  obliged  to  put  them  off  before  entering 
a  sacred  place. 

The  Phoenicians  were  celebrated  for  their  weaving,  asPheerd- 
for  their  skill  in  other  arts.    Their  purple  linen,  dyed"*"- 
with  the  nut  rex,  was  specially  valued ;  Tyre  and  Sidon 
'  were  the  chief  places  where  this  was  made.  Babylon 
;  Carthage,  Sardia,  Miletus,  and  Alexandria  were  all  fa  mo  us  ; 
seats  of  textile  manufacture  in  the  time  of  Herodotus. 

Though  no  specimens  of  Assyrian  textiles  remain,  some  Assyrian, 
notion  of  their  richness  of  ornament  and  the  styles  of 
their  patterns  may  be  gained  from  the  minute  representa- 
tions of  rich  dresses  worn  by  kings  and  other  important 
personages  in  the  sculptured  wall-reliefs  from  Nineveh 
which  are  now  in  the  British  Museum.9  The  stuffs  worn 
by  Asur-banipal  are  most  elaborate  in  design,  being  covered 
with  dclicato  geomotrical  patterns  and  diapers,  with  bor- 
ders of  lotus  and  other  flowers  treated  with  great  decora- 
tive skill.  A  large  marble  slab  from  the  same  palace  is 
covered  with  an  elaborate  textile  pattern  in  low  relief, 
and  is  evidently  a  faithful  copy  of  an  Assyrian  carpet 
Still  more  magnificent  stuffs  aro  represented  as  being 
worn  by  Assyrian  captives  on  the  enamelled  wall-tiles  from 
Barneses  II. 's  palace  (14th  century  B.C.)  at  Tel  al-Yahudfya 
(see  Potteby,  vol  xix.  p.  603) ;  the  woven  patterns  aro 
most  minutely  reproduced  in  their  different  colours,  and 
tho  design,  special  to  Assyria,  of  the  sacred  tree  between 
two  guardian  beasts,  is  clearly  represented,  though  on  tho 
most  minute  scale. 

Our  knowledge  of  Greek  textiles,  in  the  almost  com- Greek, 
plete  absence  of  any  existing  specimens,4  is  chiefly  de- 
rived from  tho  descriptions  of  various  classical  authors. 
One  indication  of  the  patterns  commonly  used  at  an  early 
period  is  given  by  the  designs  on  much  of  the  archaic 
Greek  pottery,  which  clearly  has  ornament  derived  from 
textile  sources.  Vol.  xix.  p.  607,  fig.  16,  shows  examples 
of  these ;  simple  bands,  chequers,  and  zigzags  would  natu- 
rally bo  the  first  steps  towards  more  elaborate  patterns. 
Again,  recent  excavations  at  Orchomenus  and  Tiryns  havo 
brought  to  light  examples  of  ceiling  and  wall  decoration 
the  motives  of  which  aro  obviously  derived  from  textile 
patterns.  A  stone  ceiling  at  Orchomenus  has  in  relief  a 
carpet- like  pattern,  and  the  painted  wall-stucco  of  tho 
Tiryns  palace  has  many  varieties  of  coarse  but  effective 
textile  ornament.  The  poems  of  Homer  are  full  of  descrip- 
tions of  woven  stuffs  of  tho  most  magnificent  materials 
and  design,  used  both  for  dresses6  and  for  tapestry  hang- 
ings.4 In  later  times  tho  most  important  examples  of 
rich  woven  work  of  which  wo  have  any  record  were  certain 
pcploi  made  to  cover  or  shade  the  statues  of  the  deities 

*  A  rery  magnificent  royal  dress,  with  woven  patternc  of  deities, 
king:,  animals,  and  the  eacrcd  tree,  mud)  resembling  those  on  the  t 
metal  bowls  of  Assyria,  is  figured  by  Layard,  M<numiiU>  of  Aiiyria, 
series  L,  pL  ix. 

4  One  remarkanle  example  of  tapestry  from  •  tomb  In  the  Crimea 
Is  supposed  by  Stephani  to  date  from  the  4th  century  B.C.  ;  Me 
Comp.  Rend.  Com.  ArcK,  1878-79,  p.  40,  pi.  v. 

•  II.,  ill.  125,  rlii.  288,  it.  200,  x.  150,  xir.  178,  xxiL  440;  Of., 
ii.  93,  x.  220,  xir.  61,  and  many  passages  In  books  xriii.  to  xx. 
Homer  describes  (ft/.,  xix.  225-235)  •  cloth  of  purple  wool  with  a 
hunting  scene  In  gold  thread,  woven  by  Penelope  for  t'lyssei. 

•'  //.,  xri.  224,  xxiv.  230,  645  ;  ft/.,  ir.  124,  2»8,  vii.  337.  Many 
Greek  rases,  especially  those  with  black  figures  and  incised  lines,  have 
representations  of  rich  woven  dresses, — e.y.,  an  amphora  in  the  Vatican 
with  Achilles  and  AJa*  playing  at  a  game  like  draughts,  e.  460  B.O. 
A  rather  later  vase  in  the  UritUb  Mu«um  has  a  fine  figure  of  Demeter 
clad  in  a  pallium  covered  with  figures  of  chariots  and  winged  men 
and  home. 
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at  Athens,  Olympia,  Delphi,  and  other  famous  shrines.1 
Euripides  (Ion,  1141-1162)  gives  a  glowing  description 
of  a  peplos  which  belonged  to  the  temple  of  Apollo  at 
Delphi,  on  which  was  depicted  the  firmament  of  heaven, 
with  Apollo  Helios  in  his  chariot,  surrounded  by  the, chief 
stars  and  constellations.  At  Athens  a  new  peplos,  orna- 
mented with  the  battle  of  the  gods  and  tho  giants,  was 
woven  for  the  gold  and  ivory  statue  of  Athene  in  tho 
Parthenon  every  fifth  year,  and  was  solemnly  carried  in 
procession  at  the  greater  Pauathesaea.  Similarly  at  Olym- 
pia a  new  peplos  was  woven  by  sixteen  women,  and  dis- 
played overy  fifth  year  at  the  Olympian  games  in  honour 
of  Hera.  It  appears  probable  that  these  magnificent 
peploi  were  not  used  as  garments,  which  would  have  partly 
concealed  the  splendour  of  Phidias's  gold  and  ivory  statues, 
but  were  suspended  over  them  like  a  mediseval  baldacchino. 
Very  possibly,  however,  most  of  the  elaborate  work  on  them 
was  embroidery  done  by  the  needle,  and  not  loom  or  tex- 
tile work. 

r.-iusa.^  The  Romans  under  the  late  republic  and  the  empire 
possessed  immense  btores  of  tho  most  magnificent  textiles 
of  every  description,  such  as  the  splendid  collection  of 
tapestry  which  Rome  inherited  along  with  tho  other  art 
treasures  of  Attains  IL  of  Pergamum  (2d  cent.  B.C.).  A  very 
costly  cloth  of  gold  was  called  by  the  Romans  "attalica," 
after  Attains.  The  C.  Cestius  who  died  about  the  middlo 
of  the  1st  century  B.c,  and  who  is  buried  in  the  existing 
pyramid  in  Rome,  left  orders  in  his  will  that  his  body 
was  to  be  wrapped  in  certain  attalica ;  hut,  as  this  was 
forbidden  by  a  sumptuary  law,  his  heirs  sold  tho  gold  stuff 
and  with  tho  proceeds  had  two  colossal  bronze  statues 
made,  which  were  set  outside  tho  tomb.  Tho  feet  of 
one  of  these  have  been  found  with  an  inscribed  pedestal 
recording  the  above-mentioned  facts.  The  size  of  the 
statue  shows  that  the  attalica  must  have  been  worth  a 
very  great  sum.  Examples  of  largo  prices  given  by  Romans 
for  woven  stuffs  aro  recorded  by  Pliny  (H.N.,  viii.  48): 
Metcllus  Scipio  bought  some  hangings  from  Babylon  for 
800,000  sesterces,  and  other  similar  stuffs  wore  bought  by 
Nero  for  four  millions  of  sesterces  (about  £3360).  Costly 
tapestry  from  Babylon  is  mentioned  by  Plautus  (Stich.,  11., 
ii.  51),  Silius  Italicus  (xiv.  658),  and  Martial  (xiv.  150). 
Virgil  (G'eor.,  iii.  25)  mentions  woven  tapestries  with  figures 
of  Britons  being  used  at  theatrical  shows :  "  Purpurea 
intexti  tollant  aulas*  BritannL".  Other  tapestries  with 
scenes  from  the  story  of  Theseus  and  Ariadne  aro  mentioned 
by  Catullus  (Argon.,,  xlvi.  2G7).2  On  a  very  remarkable 
example  of  late  Roman  stuff  found  at  Sitten  (Sion)  in 
Switzerland  is  woven  a  graceful  figure  of  a  nymph  ceated 
on  a  sea-monster,  among  scroll-work  of  foliated  ornament, 
purely  classical  in  design.3  A  largo  quantity  of  very  remark- 
able woven  stuffs  has  recently  been  found  in  tombs  at 
Ekhmin  (Panopolis)  in  Middle  Egypt.  More  than  300  pieces 
have  been  bought  for  the  South  Kensington  Museum.  They 
fire  cf  various  dates,  apparently  ranging  from  the  i'.h  to 
the  Cth  or  7th  century  a.d.  The  earliest  aro  of  purely 
classical  style:  some  have  badly  designed  but  very  de- 
corative figures  of  pagan  deities,  with  their  names  in  Greek 
—t.g.  Hermes  and  Apollo;  other;  havo  figures  driving 
chariots  drawn  by  two  centaurs,  or  marine  gods,  or  long 
bands  of  animals  — bears,  lions,  stags,  ducks,  and  many- 
others,  fhesa  are  used  to  decorate  linen  tunics  or  pieces 
of  stuff  about  2  feet  square  Tho  later  examples  appear 
to  bo  Coptic  vestments  of  various  shapes,  and  are  deeor- 

1  See  Do  Ronch.ml.  L>  /'«>'««  £ Athhtf,  Pans  1872.  and  La 
Tupitxrir,  Pari*,  18*5.  The  trrasurien  of  ln<*t  (irvtk  tunjilre  ajijicnr 
to  have  contained  largo  »tnrv»  of  rich  movhi  >lnlTn. 

*  S««  aU»  Hot.,  it  0,  102-6  ;  Ovid,  JUd.tm.,  \U;  and  t-uer., 
iv.  H.'J.J. 

'  ''t»>  !>W::.l  it  iKvMratcd  ly  Mnatz.  La  Txipisxrit,  l\ri-, 
1682,  j,.  53. 


ated  with  rude  figures  of  St  George  and  other  Oriental 
saints,  each  with  a  nimbus.  These  ornaments  are  dune  by 
true  tapestry  weaving,  the  weft  pattern  being  in  brilliantly 
coloured  wools  on  a  flaxen  warp.  In  some  cases  tho 
colours,  especially  the  magnificent  reds  and  blues,  are-  as 
bright  as  if  they  were  new.  Though  in  all  cases  the  figure 
drawing  is  rude,  the  decorative  valuo  is  very  great. 

From  the  6th  to  tho  13th  century  Eynntiura  became  Bvaa. . 
the  capital  of  all  the  industrial  arts,  and  in  none  is  its  ,U5r- 
influence  more  obvious  than  in  that  of  weaving  There 
the  arts  of  ancient  Greece  and  of  old  Rome  met  and  were 
fused  with  the  artistic  notions  of  ancient  Egypt,  Assyria, 
Persia,  and  Asia  Minor,  aud  this  combination  produced  a 
fresh  and  very  active  art  spirit,  which  for  many  centuries 
dominated  tho  whole  civilized  world.  As  regards  weaving, 
this  new  development  was  strengthened  by  the  introduc- 
tion of  Bilk  into  Europe  in  tho  reign  of  Justinian,  and 
many  specimens  of  early  silk  fabrics  nave  lasted  down  to 
the  present  time,  partly  through  their  being  safe  against 
moths.  The  silken  stuffs  found  in  the  tombs  of  Charle- 
magne and  other  kings,  though  perhaps  not  themselves  as 
early  as  tho  6th  century,  show  one  class  of  design  used  in 
Byzantium  in  the  time  of  Justinian.  Some  of  these  com- 
bine the  figure-Bubjecta  of  ancient  Rome  with  the  stronger 
decorative  beauty  of  the  East.  Chariot  races  in  the  circus, 
consuls  and  emperors  enthroned  in  state,  gladiatorial  fights 
with  lions,  and  other  classical  subjects  occur,  arranged  in 
medallions  or  wreaths,  set  in  close  rows,  so  as  to  fill  up 
tho  ground.  Again,  mixed  with  these  classical  scenes  are 
designs  of  purely  Assyrian  origin,  such  as  the  sacred  tree 
between  two  guardian  beasts,  closely  resembling  the  designs 
of  2000  B.c.  The  manufacture  of  these  rich  fabrics  was 
carried  on,  not  only  in  Byzantium,  but  also  in  many 
towns  of  Greece  proper,  such  as  Athens,  Thebes,  and 
Corinth,  all  of 
which  were  spe- 
cially famed  for 
their  silk  textiles.  , 
During  tho  samo  f. 
time,  tho  6th  to  vJFK* 
the  12th  century,  5 
Baghdad,'  Damas- 
cus, Ispahan,  and 
many  other  towns 
ih  Persia  and  Syria 
were  producing 
woven  stuffs  of  the 
richest  materials 
and  designs ;  names  -^y^, 
of  reigning  caliphs 
are  sometimes  - 
mingled  with  Ar- 
abicsentences  from 
tho  Koran  and 
other  sacred  books, 
which  are  intro-  * 
duced  freelyamong 
the  intricate  pat- 
terns with  tho  most 

richly  decorative  effect.  By  this  means  some  existing  speci- 
mens of  the  8th  to  the  10th  century  can  be  dated.  Fig.  4 
shows  a  16th-century  example  of  the  finest  Persian  damask 
in  silk  and  gold, — a  masterpiece  of  textile  design. 

According  to  tho  usual  story,  Roger  of  Sicily,  who  in  Sicilian 


Ferrun. 


Fia.  4. — lYrsiau  damask  in  silk  and  gold. 
(South  Kensington  Museum.) 


1147  made  a  successful  raid  on  the  shores  of  Attica 
took  Athens,  Thebes,  and  Corinth,  carried  off  as  prisoners 
a  number  of  Greek  weavers,  whom  ho  settled  at  Palermo 
and  made  the  founders  of  the  royal  factory  for  silk  weav- 
ing. This  story  is  doubtful,  for  the  Saracenic  inhabitants 
of  Sicily  had  apparently  been  producing  fine  silken  etui's 
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long  before  the  12th  century.    In  part,  however,  the 
ttorj  may  be  true ;  certainly  an  impetus  was  given  to  the 
wearing  industry  of  Palermo  in  the  1 2th  century,  and  for 
» bout  two  centuries  Sicily  became  the  chief  seat  in  Europe 
for  the  production  of  the  finest  woven  stuffs.    A  large 
number  of  examples  of  these  beautiful  fabrics  still  exist, 
•bowing  an  immense  variety  of  designs,  all  of  which  are 
imagined  with  the  highest  decorative  skill, — perfect  master- 
pieces of  textile  art,  combining  freedom  of  invention  and 
grace  of  drawing  with  that  slight  amount  of  mechanical 
^titfnf ss  which  is  specially  suited  to  the  requirements  of 
tbs  loom.    One  of  the  earliest  existing  specimens,  which 
thews  the  existence  of  the  fabrique  before  the  time  of 
Roger  I.,  is  a  piece  of  silk  stuff  in  which  the  body  of  St 
Cotabert  at  Durham  was  wrapped  when  his  relics  were 
translated  in  1104  ;  this  was  found  at  the  opening  of  his 
grave  in  1 827,  and  is  now  preserved  in  Durham  cathedral 
The  figures  woven  on  it  show  an  interesting  com- 
of  Western  and  Oriental  art    Birds  and  conven- 
tional ornaments  of  purely  Eastern  style  are  mingled  with 
designs  taken  from   late  Roman  mosaics, — the  whole 
being  blended  with  great  skill  into  a  highly  decorative 
pattern.1    The  Sicilian  silks  of  the  12th  to  the  14th  cen- 
tury were  mostly  used  for  ecclesiastical  vestments,  altar 
frontals,  and  the  like;  and  the  fact  that  examples  have 
survived  in  almost  all  countries  of  Europe  shown  how  im- 
portant and  far-reaching  a  trade  in  them  must  once  have 
been  carried  on.    The  favourite  designs  were  the  sun 
breaking  through  a  cloud  from  whence  rays  of  light  are 
issuing,  or  conventionally  treated  ships,  fountains,  inlands, 
castles,  and  an  immense  variety  of  birds  and  beast*,  such 
as  swans,  mallards,  eagles,  lions,  cheetahs,  bounds,  giraffes, 
antelopes,  and  others.    Some  specimens  have  siren -like 
female  forms,  with  floating  hair,  fasting  net.-,  lining  down 
from  palm  trees,  or  issuing  from  sheila.    Othery,  r.i'J;'  r 
later  in  style,  have 
winged  angel -lik' 
In  many 
the  Assyrian 
sacred  tree  and  its 
gtu.rdian  beasts  oc 
cor,  and  very  fre- 
quently borders 
with  sham  Arabic 
letters  are  intro- 
duced,— a  survival 
of  the  time  when 
real  sentences  were 
woven  into  the  fab- 
rics of  Persia  and 
Egypt,  probably  in  K99 
tended  as  a  visible  £\'>£ 
sign  that  the  stuff  *4  ' 
was  the    genuine  ^"""t,/ 
product   of   Sara  BasSfe' 
cenie  looms.    Al  ^'v^'^Sw 
these  are  perfec  ^"^Hl 
masterpieces  of  tex-,iw-  6 — Blcil,an 
tile  art,  and  have 
never  since  been  rivalled  either  in  beauty  of  design  or  in 
akilful  use  of  gold  and  colours.    Fig.  5  shows  a  character- 
istic example ;  another  copied  from  a  painting  is  given 
under  Mctbal  Dkcobatton,  vol  xvii.  p.  46,  fig.  15. 

In  the  14th  century  the  chief  centre  of  fine  silk  weaving 
was  transferred  from  Palermo  to  Lucca,  Florence,  Milan, 
Venice,  end  other  towns  in  northern  Italy,  and  a  different 
class  of  design,  leas  rich  in  fancy,  but  scarcely  less  beautiful 
in  effect,  came  into  vogue.    The  designs  of  these  14  th  and 

1  Bm  Rain*,  Saint  Culkberi,  Durham,  1828,  plate  It.  ;  in  hi*  text 
the  author  is  wholly  wrotul  aa  to  tha  provenance  of  th«M  •tuff*. 

2J3-10 


>i  the  UUj  century, 
is  St  Mary'i  church,  Dantxic. 


15th  century  textiles  were  chiefly  conventional  adaptations 
of  natural  foliage  and  flowers,  arranged  with  great  beauty  of 
line  and  wealth  of  de- 
corative effect;  among 
the  moat  beautiful  is 
scroll-work  of  vines 
with  graceful  curving 
lines  of  leaf  and  ten- 
dril. An  extremely 
rich  design,  largely 
employed  throughout 
the  15th  century,  was 
made  from  the  arti- 
choke plant,*  and  was 
especially  used  for  the 
rich  "  cut "  velvets  of 
Genoa,  Florence,  and 
Venice,  in  which  the 
pattern  is  formed  in 
relief  by  pile  raised 
above  pile,  mixed  with 
gold 5  (see  fig.  6  and 
vol.  xvii.  p.  46,  fig.  | 
14).  At  this  time  i 
Venice  contained  a  i  >,~<-v 
large  number  of  Oti- 

ental  craftsmen  in  all    y],-'^'   <\,  v-T/  fi,.r.  ,( 

the  industrial  •  arts,  »■,<*  u.  l  ? ■  l<l ;  istli  -nry 

and  very  beautiful  stuffs  were  woven  there  with  designt 

of  mingled  Oriental  and  Italian  style, — probably  the  work 

of  M  )!ianinKd.ui  weavers  (see  fig.  7). 


Hio.  7.— Bilk  atuff  of  Oriental  dcf.ign,  woven  at  Venice  in  tha  15th 
century.    (South  Kensington  Museum.) 

In  all  these  Oriental,  .  Sicilian,  and  early  Italian  stuffs  Gold 
gold  thread  is  used  in  a  very  lavish  and  effective  way.    It  thread 
was  made  very  Bkilfully,  the  richest  effect  being  produced 
with  little  metal  by  thickly  gilding  fine  vellum  skins  with 
gold  leaf ;  the  vellum  was  then  cut  into  very  thin  strips 

•  Thi*  is  usually  called  th«  pineapple  pattern ;  but  it  waa  invented 
long  before  the  diaoovary  of  America  hud  Introduc 


■cad  tb* 

Into  Europe. 

*  Italian  and  Flemish  picture*  of  the  14  th  to  the  16th  century  often 
give  moat  valuabl*  representation*  of  rich  textile* ;  aee  V&cfjer, 
Fifteenth  Century  Italian  Ornament,  London,  1880,  aeerist  of  coloured 
plates  of  textiles  Ukan  from  Italian  plrturea. 
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and  wound  round  a  thread  of  silk  or  hemp  so  closely  as  to 
look  like  a  solid  gold  wire.  In  and  since  the  15th  cen- 
tury gold  thread  has  been  made  by  twisting  a  thin  ribbon 
of  gilt  silver  round  a  silken  core.  In  this  way  much  less 
gold  is  required,  as  the  silver  ribbon  is  gilded  before  being 
drawn  out  to  its  'final  thinness,  and  it  iB  thus  liable  to 
tarnish,  owing  to  the  partial  exposure  of  the  silver  surface. 
In  classical  times  attalica  and  other  gold  stuffs  were  made 
of  solid  gold  wire  beaten  out  with  tho  hammer.1  Masses  of 
this  fine  gold  wire*  have  been  found  in  the  tombs  of  Egypt, 
Greece,  and  Etruria,  the  metal  having  lasted  long  after 
all  the  rest  of  the  stuff  had  crumbled  into  dust  In  1 544 
the  grave  of  the  wife  of  Honorius  was  opened  and  36  lb 
of  gold  thread  taken  out  of  it  and  melted. 
Gold  Throughout  the  Middle  Ages  cloth  of  gold  was  largely 
ck>th-  employed  for  ecclesiastical  and  royal  purposes.  In  some 
cases  the  whole  of  the  visible  surface  was  formed  of 
gold  thread,  producing  the  utmost  splendour  of  effect. 
.Westminster  Abbey  still  possesses  a  magnificent  gold 
cope  of  the  15th  century,  in  almost  perfect  brilliance  of 
preservation.  In  tho  13th  and  14th  centuries  Cyprus  and 
Lucca  were  specially  famed  for  their  gold  stuffs,  and  the 
royal  inventories  of  France  and  England  show  that  the 
kings  possessed  rtores  of  this  to  an  immense  value.  The 
enormous  sum  of  XI 1  a  yard3  is  recorded  to  have  been 
given  for  a  "  cloth  of  estate  "  in  tho  private  accounts  of 
Henry  VII.  This  was  a  cloth  to  hang  over  the  royal 
throne,  and  must  have  been  unusually  wide,  as  other  cloth 
of  gold  at  tho  samo  time  was  bought  for  38s.  the  yard. 
Various  names  were  at  different  times  given  to  textiles 
which  were  wholly  or  in  patt  woven  in  gold,  such  as 
ciclatoun  (a  word  of  obscure  origin),  buwJekin  (from  Bal- 
dak  or  Baghdad),  nak,  and  tistue*  Samite  or  eramiU  (c£ 
(xtroi)  was  so  called  because  the  weft  threads  were  only 
caught  and  looped  at  every  sixth  I  bread  of  the  warp,  lying 
loosely  over  the  intermediate  pari.  Mediaeval  samite  was 
Bometimes  made  of  gold ;  if  of  silk  it  was  a  variety  of 
satin,  called  aatin  of  tix,  Modem  satin  usually  has  its 
weft  looped  in  less  closely — mtin  of  tight  or  trti. 
fccj!i«Y  Although  throughout  the  Jliddlo  Ages  the  finer  stuffs 
used  in  England  wero  to  a  great  extent  the  product  of 
foreign  looms,  there  was  no  lack  of  native  textiles,  many 
of  which  were  of  great  l>eauly.  In  the  use  of  the  needle 
the  women  of  England  were  especially  skilful,  and  rich 
English  embroideries  were  ninch  exported,  even  into  Italy, 
from  the  1 2th  to  the  1 4th  century,4  and  were  esteemed 
more  highly  than  the  productions  of  any  other  country. 
Two  fine  examples  of  early  English  silk  and  gold  needle- 
work— a  stole  and  maniple  with  the  inscription  Aelftsed 
fieri  pr'ecepii:  pio  epitropo  Fridtttano—nre  preserved  in 
tho  Durham  library.  Fridestan  became  bishop  of  Win- 
chester in  905.  Other  examples  of  native  textiles  have 
been  found  in  tho  coffins  of  many  ecclesiastics  in  England. 
Some  interesting  fragments  are  preserved  in  the  chapter- 
house of  Worcester  cathedral ;  the  ground  is  of  silk,  and 
the.  pattern,  of  conventional  scroll  foliage,  is  a  character- 
istic cxamplo  of  13th-century  design.  Pictures  in  English 
MSS.  show  that  the  low  loom  was  mainly  used,— this 
being  the  most  convenient  for  ordinary  weaving.*  England 

1  The  process  of  making  wire  by  drawing  it  throogb  conical  aper- 
ture* in  n  steel  plat*  ia  aaid  to  have  been  firat  invented  at  Nuremberg 
in  the  14th  century. 

*  The  Masco  Grcgorlano  (Vatican)  contains  examples  from  Etruscan 
tombs.  '  *  Equal  to  quite  £50  of  modern  money. 

*  Hence  thin  paper  laid  between  the  folds  of  these  rich  atnffa  to 
protect  thein  was  called  tittiit  paper. 

•  The  celebrated  cope  In  Pienta  cathedral,  which  once  belonged  to 
Pius  IT.  (Piccolomini).  ir  a  magnificent  example  of  English  needle- 
work of  the  15th  century. 

•  Among  Chaucer's  pilsrima  are  Included  «'  A  webbe.  >  dyer,  and  a 
tapisser/'  the  first  a  low-toom  weaver,  the  last  a  weaver  of  tapestry 
on  the  high  loom. 
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was  specially  celebrated  for  its  wool  and  woollen  stuffs, 
and  even  at  the  present  day  English  wool  is  used  for  the 
Gobelin  tapestries;  in  the  15th  and  16th  centuries  it  was 
largely  imported  into  Flanders.  In  the  14th  century  Bath 
produced  the  finest  woollen  cloth,  and  that  of  Worcester 
was  equally  celebrated ;  in  the  15th  century  the  produc- 
tion of  woollen  staff  was  a  great  source  of  wealth  to 
Norwich  and  other  towns  in  the  •  eastern  counties.  A 
special  sort  of  woollen  yarn  took  its  name  from  Worstead 
in  Norfolk,  where  it  was  made  ;  it  had  a  closer  and  harder 
twist  than  most  woollen  thread,  and  thus  could  be  made 
up  into  cloth  of  special  fineness,  which  was  used  for 
chasubles  and  other  vestments,  as  is  recorded  in  the  in- 
ventories of  York,  Exeter,  and  other  cathedrals. 

Old  Engliak  tfame*  for  Textile*. — A  large  number  of  names  for  CM 
different  aorta  of  textiles  occur  in  old  English  writings,  many  of  1j>*IU* 
them  derived  from  the  name  of  the  place  where,  the  stun  wan  made  ba.-nca. 
or  exported.  Buckram  was  a  woven  cloth  of  much  richness,  highly 
prized,  probably  quite  unlike  what  we  now  mean  by  the  word. 
Damask  or  damat  got  its  name  from  Damascus.  Ftutian,  from 
Foetat  (Old  Cairo),  was  a  cheaper  atuff  made  of  linen  and  cotton 
mixed.  Matlin,  from  Mosul,  was  a  fine  cotton  (tun*.  Cloth  of 
Tart  (Tarsus) »»  often  mentioned,  usoaMy  meaning  a  purple  cloth. 
Campea  orcamak  (Arab,  kamika,  from  Chinese  kimkka,  "  brocade ") 
was  another  richly  decorated  Oriental  stuff.  Cendal  or  tandal  and 
syndunus  were  fine  silk  stuns.  TafrJn  was  made  of  silk  or  linen 
of  very  thin  substance.  Satin  (from  Low  LaL  tela)  was  s  glossy 
silk  atuff  mads  like  samite.  Velvet  (from  It  vtlluto,  "shaggy') 
had  a  silk  weft  woven  so  ss  to  form  s  raised  pile,  the  ends  of  which 
wore  cut  or  shaved  off  to  one  oven  level  -,  hence  it  is  also  called 
in  Italy  rata.  Diaper,  "Jasper-like  "  (Ital.  diasifo),  wis  not  only 
used  to  denote  a  regular  geometrical  pattern,  but  in  some  co-tea 
moans  also  s  special  sort  of  linen  Or  silk.  Phrases  such  as  "silk 
of  brydgea"  (Bruges),  "silk  dornex,"  from  Dorneck  in  Flanders, 
and  "sheets  of  raynos"  (Rheima)  often  occur.  A  large  number  of 
other  similar  names  are  to  bo  met  with  in  medieval  writings.7' 

Space  will  not  allow  a  description  of  the  textile  work  in  Other 
each  separate  country.    That  of  Italy  and  tho  East  was  «*dh»»al 
by  far  the  most  important  throughout  the  Middle  Ages,  ^j^, 
Even  Chinese  textiles  of  gold  and  silk  were  imported  into  types, 
the  west  of  Europe,  and  were  sometimes  used  for  ecclesias- 
tical purposes.    Mediajval  vestments  of  Chinese  stuff  still 
exist,  the  shape  and  added  borders  of  which  show  that 
they  date  from  as  early,  as  the  14th  century.  These 
fabrics  exactly  resemble  in  design  and  workmanship  some 
which  are  woven  in  China  at  the  present  day.    A  very 
interesting  survival  of  the  mediaeval  style  of  weaving  exists 
in  Swedes  and  other  Scandinavian  countries.    Articles  of 
dress,  counterpanes,  table-covers,  and  the  like  are  woven 
by  the  peasantry  in  a  simple,  highly  decorative  way,  with 


Fjo.  8.— lnuian  hill  loom,  as  still  need, 
patterns  which  have  altered  little  during  the  last  three) 
or  four  centuries.  Though  coarse  in  texture,  many  of  these 
are  of  great  artistic  beauty;  nothing  but  an  c<ca*ionalnso 
'  The  most  extraordinary  spelling  often  ociurs  in  lists  of  textile*  in 
medivval  documents,  especially  in  the  case  of  foreign  names.  Thus 
we  find  in  the  Bury  Wills  (printed  by  the  Camden  Society)  "fuachaa/ 
la  Appules,"  meaning  Naples  fostUn,  and  many  similar  blunders. 
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of  harsh  colours  shows  any  sign  of  decadence  of  style. 
Strong  marks  of  Oriental  influence  are  visible,  in  these 
fine  patterns,  but  the  method  of  weaving  is  purely  native, 
— probably  very  like  what  the  edicts  of  Louis  IX.  call 
"tapiaserie  nostrex."  Very  beautiful  fabrics  are  still  pro- 
duced in  India,  old  designs  being  followed,  and  woven  in 
the  simplest  foim  of  loom.  Fig.  8  shows  an  example  of 
•  modern  Indian  loom  used  by  the  hill  weavers,  in  such 
icoms  the  richest  materials,  such  as  gold  and  silk,  and 
the  most  elaborate  patterns  are  woven,  often  by  travelling 
weavers  who  can  set  op  their  whole  apparatus  in  a  very 
ihort  time. 

Cakkcts. 

p«u    Carpet  weaving  was  essentially  an  Oriental  art,  and 
was  the  natural  product  of  a  dry  mud  less  country,  where 
little  furniture  was  used  and  tho  shoes  were  removed  on 
entering  a  building.    Till  the  16th  century  carpets  were 
almost  unknown  in  France  and  England,  except  for  royal 
personages  and  for  the  sanctuaries  of  cathedrals  and  ira- 
(wrtant  churches.    In  the  latter  case  they  were  usually 
kid  in  front  of  the  high  altar,  and  thus  carried  on  to  tho 
floor  the  richness  of  colour  which  ornamented  the  walls 
and  vault.    Oriental  carpets  frequently  occur  in  cathedral 
inventories  among  the  other  rich  treasures  of  foreign  or 
native  make  which  adorned  the  building.   They  were  first 
employed  in  England  for  domestic  purposes  by  Queen 
Eleanor  of  Castile  and  her  suite,  in  the  latter  part  of  the 
13th  century.    In  the  palaces  of  Spain  they  were  intro- 
duced much  earlier,  owing  to  the  presence  of  the  Moors  in 
southern  Spain.    In  many  cases  they  were  used  for  wall 
hangings,  and  the  smaller  ones  to  cover  tables  and  other 
furniture,  aa  is  represented  in  many  15th-century  Italian 
pictures.    Though  few  examples  of  Oriental  carpets  exist 
earlier  in  date)  than  the  15th  century,  yet  the  manufacture 
was  carried  on  in  the  highest  state  of  perfection  centuries 
before.    An  example  of  the  14th  century ,is  preserved  in 
a  private  collection  at  Vienna  -  it  was  originally  made  as 
a  banging  for  the  Kaaba  at  Mecca.1    These  beautiful 
Oriental  pile  carpets  are  among  the  most  perfect  produc- 
tions of  the  weaver's  art,  and  till  the  16th  century  were 
masterpieces  of  design  and  splendour  of  colour.  Usually 
tiey  were  woven  of  wool  or  of  cainols'  or  goats'  hair,  with 
a  separate  warp  and  weft  of  flax ;  but  many  magnificent 
carpets  were  also  made  of  silk  mixed  with  gold  thread. 
This  extravagance  of  luxury  produced  an  effect,  at  least 
as  regards  the  use  of  silk,  but  little  au]>crior  to  that  of 
fine  wool  or  camel's  hair,  as  tho  special  beauty  of  the 
silken  glees  is  seen  on  the  sides,  not  on  the  ends  of  the 
silk  thread.     Pile  carpets  are  woven  in  a  very  different 
way  from,  ordinary  textiles :  short  tufts  of  wool  or  silk 
art*  knotted  on  the  warp  so  that  the  ends  of  the  threads 
which  form  the  pattern  project,  and  these  are  cut  down 
6y  shears  to  a  uniform  surface,  thus  forming  a  sort  of 
textile  mosaic.    Each  row  is  firmly  fixed  by  a  shoot  of 
linen  weft-thread  thrown  across  the  web,  and  then  carefully 
beaten  down  with  the  batten. 

Various  classes  of  ornament  occur  in  these  magnificent 
Oriental  carpets ;  one  variety  has  stiff  geometrical  patterns, 
the  motives  of  which  appear  to  be  taken  from  mosaics  or 
tiles.  Another  and  still  more  beautiful  sort,  manufactured 
specially  at  Ispahan  (see  fig.  9),  has  elaborate  flowing 
designs  of  flower  forms,  sometimes  mixed  with  figures  of 
cheetahs,  lions,  antelopes,  and  birds,  in  a  few  cases  com- 
bined with  human  figures.  Mr  W.  Morris,  in  his  valuable 
lecture  on  textile  fabrics  (London,  1884),  traces  three  stages 
of  design, — first,  a  pure  flowing  style,  closely  resembling  the 
•ar'.y  stucco  mural  reliefs  of  Cairo;  secondly,  a  similar 
stylo  blended  with  animal  forms;  and  thirdly,  a  purely 

1  See  Karabscek,  Dit  ptrritckt  XadtlmaUrei  Sutandtchird  and 
Otdf.  MuMfeh.  /.  d.  Oritnt,  1684,  p.  49.  with  cot 


floral  style,  flowing  in  it*  linc<»  and  very  fantastic  and 
ingenious  in  its  patterns ;  this  last  he  thinks  belong*  to 


9. — Persian  pile  carpet  of  the  1Mb  century,  wo»en  of  goat*' 
hair  tod  silk.    (South  Kensington  Museum.) 

about  the  time  of  Shah  Abbas,  and  lasted  from  about  1550 
to  1650, — the  culminating  period  of  Oriental  art.1  Since 
then  there  has  been  a  distinct  degradation  of  style,  though 
in  many  cases  older  patterns  have  been  worked  from  and 
very  perfect  work  produced.  At  the  present  day  the  influ- 
ence of  European  taste  is  rapidly  destroying  this  survival 
of  the  best  class  of  design,  and  especially  is  introducing 
the  most  harsh  and  discordant  colouring  in  place  of  the 
glorious  rich  hues  of  the  earlier  Oriental  weavers. 

Though  no  existing  specimens  can  be  poiutcd  out,  it 
appears  probable  that  tho  "  tapisscrie  Saracenois  "  of  Louis  , 
IX. 's  edicts  (1226-1270)  refers  to  pile  carpets  made  by 
French  weavers  after  the  Oriental  fashion.5  The  same 
edicts  for  the  regulation  of  the  textile  industry  mention 
two  other  classes  of  manufacture,  "tapisserio  k  la  haute 
lisse,"  i.e.f  what  we  call  tapestry,  and  "  t&pisserie  nostrez," 
"  native  stuff,"  probably  resembling  the  coarse  but  effective 
patterned  fabrics  for  aprons  and  dresses  which  are  still 
woven  by  the  peasantry  near  Rome,  in  the  Abruzzi  moun- 
tains, and  elsewhere  in  Italy,  and  in  Scandinavia. 

Tapestry. 

The  making  of  tapestry  (Gk.  Toinrs),  like  the  weaving  Tywtry. 
of  pile  carpets,  differs  from  ordinary  fabric  in  that  no. 
visible  weft  is  thrown  completely  across  the  loom,  but  the 


'  A  valuable  help  toward*  establishing  the  dates  of  carpet  patterns, 
la  given  by  many  mcdiseval  Italian  picture*,  in  which  Oriental  carpet*, 
are  often  represented  with  wonderful  minutes**!  and  appreciation. 
*  TapiutrU  in  French  meant  all  sort*  of  patterned  stuffs. 
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design  is  formed  by  short  stitches  knotted  across  the  warp 
with  a  wooden  needle  called  a  broach.    It  is  a  sort  of  link 
between  textile  work  and  embroidery,  from  which  it  differs 
v  in  having  its  stitches  applied,  not  to  a  finished  web,  but 
to  the  stretched  strings  of  a  warp.1    It  is  made  on  a  high 
loom,  and  tho  whole  process,  though  requiring  much  skill, 
is  mechanically  of  tho  simplest  kind.    It  is  very  probablo 
that  many  of  tho  woven  hangings  used  in  ancient  Egypt, 
Greece,  and  other  countries  were  true  tapestry  ;  but  little 
is  known  on  this  point.    Till  after  tho  12th  century,  in 
northern  Europe,  embroidery  seems  to  have  served  the 
placo  of  tapestry,  as,  for  example,  in  tho  wrongly  named 
Baycux  tapestry  (sea  vol.  viii.  p.  162) ;  whilo  in  the  south 
of  Europe  and  in  Oriental  countries  its  place  was  supplied 
by  tho  rich  silken  textiles  and  pile  carpets  mentioned  above. 
Flemiau.     In  the  14th  century  tapestry  began  to  be  largely  made, 
especially  in  Flanders,  where  the  craft  of  weaving  became 
very  important  at  an  early  time.    The  designs  on  tho  very 
few  existing  samples  of  14th-century  tapestry  closely  resem- 
ble those  of  contemporary  wall  painting.    A  characteristic 
early  specimen  in  the  Louvre  has  rows  of  medallions,  each 
containing  a  scene  from  tho  lifo  of  8t  Martin,  with  two  ot 
threo  figures  treated  in  a  very  simply  decorative  way.  The 
spaces  between  tho  circles  aro  filled  up  with  a  stiff  geo- 
metrical ornament.    To  the  end  of  the  1 4th  century  be- 
longs thp  magnificent  tapestry  in  Angers  cathedral,  on 
which  aro  represented  scenes  from  the  Apocalypse ;  these 
wero  made  at  Arras,  tho  chief  seat  of  tho  tapestry  manu- 
facture, both  for  quantity  and  quality.    Henco  tho  namo 
arras  (Italian  ara:n)  canio  to  mean  any  sort  of  tapestry, 
wherever  it  was  made.     Another  magnificent  series  of 
arras  work  is  preserved  in  Rhcims  cathedral,  with  designs 
from  tho  history  of  Clovis ;  these  date  from  the  middle  of 
tho  15th  century.    In  the  1 1th  century  Flanders  produced 
enormous  quantities  of  woven  stuff*.    At  that  time  twenty- 
seven  streets  wero  occupied  by  tho  weavers  of  Ghent ;  in 
1 382  thcro  were  60,000  weavers  in  Louvain  ;  and  at  Vprcs 
there  is  Baid  to  havo  been  a  trill  larger  number.  From 
n!>out  1450  to  1500  was  tho  golden  age  for  tapestry, 
especially  in  Bruges  and  Arras,  where  large  quantities  of 
tho  most  magnificent  historical  pieces  wero  woven  from 
designs  supplied  by  painters  of  tho  Vun  Eyck  school.  The 
Flemish  tapestries  of  that  time  arc  perfect  models  of  textile 
art,  rich  in  colour,  strong  in  decorative  effect,  graceful  in 
drawing  and  composition,  and  &i  ranged  with  consummate 
skill  to  suit  tho  exigencies  of  tho  loom  and  tho  a'sthetic 
requirements  of  wall  decoration.    A  very  beautiful  example 
of  this  class  exists  at  Hampton  Court,  hung  in  the  dark 
under  tho  gAlltry  in  the  great  hall, — a  striking  contrast  to 
tho  clever  but  artistically  degraded  tapestries  of  half  a 
century  later,  which  hang  round  the  main  walls  of  tho 
hall.    Other  fino  examples  exist  in  tho  Cluny,  Bern,  and 
other  museums,  and  especially  in  Madrid2 — in  tho  royal 
collection  and  in  that  of  tho  duko  of  Alva — and  elsewhere 
in  Spain.     Though  very  rich  and  varied  in  effect,  the 
tapestry  of  tho  best  period  usually  U  woven  with  not  more 
thai!  twenty  different  tints  of  wool, — half  lints  and  grada- 
tions being  got  by  hatching  one  colour  into  another.  In 
tho  10th  century  about  sixty  colours  wero  princi|ially  cm- 
ployed  in  tho  still  fino  but  rapidly  deteriorating  tapestry 

1  In  Uptstry  tho  weft  stitches  are  put  in  ]oo»rly  and  carefully 
preased  bump,  so  that  the  warp  'trine*  are  completely  hidden. 

*  Kcu  Rixno,  Tapestry  cf  tht  Palace  at  SluJrid,  London,  1875  ;  of 
all  MUMN  Kjain  it  the  richest  it  tapestry  of  the  lMh  and,  16th 
centuries.  Tko  royal  collection  contains  2000  Urgo  piece*.  Rich 
•torn  alv>  belong  t»  the  principal  cathedral*,  such  *j  Toledo,  which 
on  the  feast  of  Corpus  Cbristi  is  completely  hnug  round  with  tapestry 
ouSide  as  well  as  inside.  In  the  17th  century  taiwxtry  looms  wnv 
worked  in  Spain  under  royal  patronage.  One  of  Velazquez's  Gue'.l 
pictures  in  the  Madrid  (Jallery  (Las  Hilandcras)  reprcseuU  the  fWt 
of  some  court  ladies  to  a  tapestry  fabrique,  in  which  women  are  work 
ing  the  loom*. 


of  that  period  ;  and  in  the  laborious  but  artistically  worth- 
less productions  of  tho  Gobelin  factory  more  than  14,000 
differently  tinted  wools  aro  now  used. 

In  tho  16th  century  tho  art  began  to  decline  ;  very  slight 
symptoms  of  decadenco  are  visible  in  tho  beautiful  tapestries 
with  Petrarch's  Trivmplit  in  the  South  Kensington  Museum, 
— most  gorgeous  pieces  of  textile  art,  of  the  richest  decora- 
tive effect.  These  were  worked  very  soon  after  1500  (see 
fig.  10).    Tho  influence  of  Raphael  and  his  school  succeeded 


F:a  10. — Fipire  cf  I.  it  cretin  from  the  Triumph  of  Chastity,  ».oven 
at  Brussels  about  1507.  Her  drt  i  h  uu  Italian  velvet,  similar 
in  stylo  to  that  shown  in  fig.  6. 

that  of  the  15th-century  Flemish  [ winters,  and  was  utterly 
destructive  of  truo  art  value  in  tapestry.  Raphael's  car- 
toons, fino  as  they  are  in  composition,  aro  designed  without 
tho  least  referenro  to  textile  requirements,  and  ore  merely 
large  pictures,  which  tho  weavers  had  to  copy  as  best  they 
might.  This  t:ow  stylo,  which  reduced  the  art  to  a  feeblo 
copyism  of  painting,  gavo  the  death-blow  to  tho  produc- 
tion of  really  fino  tapeatry.  Brussels  beenmo  the  chief 
place  for  the  manufacture  after  tho  taking  of  Arru  by 
Louis  XI.  in  1177,  and  its  weavers  with  wondcrfid  skill 
imitated  any  sort  of  painting  that  was  put  before  them. 
Cartoons  wero  drawn  by  several  of  Raphael's  pupils,  such 
as  Giulio  Romano  and  Giovanni  da  IMine,  and  by  Mabuse, 
Michiel  Coxcie,  Bernard  ran  Oflcy,  and  other  Italianized 
Flomifh  painters. 

In  1539  Francis  I.  founded  a  factory  for  tapestry  at  French. 
Fontainehleau,  and  soon  after  other  high  looms  wero  set  up 
in  I'aris,  examples  from  wh'ch  still  exist  and  show  a  rapid 
degradation  of  stylo.  In  IGO.'l  a  new  factory  was  started 
in  I'aris  under  royal  patronage,  in  tho  workshop  of  a  family 
of  dyers  named  Gol<clin,  after  whom  tho  new  factory  waa 
named  (sco  Gorku.n).  The  Gobelin  looms  were  first 
worked  l>y  weavers  from  Flanders,  vl.<.  ftjqai  taught  tho 
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modem  tapestry  which  has  any  of  tho  merits  of  the  best 
old  productions  is  that  made  on  a  small  scale  by  Mr  William 
Morris  at  Merton  Abbey  (Surrey),  where  work  of  the  high 
est  beauty  has  been  produced.  Unfortunately,  howevor, 
the  modern  taste  for  feeble  imitations  of  oil  paintings  ham 
as  yet  shown  little  appreciation  of  this  revival  of  the  true 
textile  art. 

As  in  England,  by  far  the  greater  part  of  tho  tapestry  Italian, 
used  in  Italy  was  a  Flemish  import  But  in  tho  16th 
century,  under  the  patronage  of  the  dukes  of  Ferrara, 
tapestry  looms  were  set  up  in  Ferrara ;  these  were*  how- 
ever, worked  by  Flemish  weavers,  and  closely  resemble 
contemporary  tapestry  woven  at  Brussels.  Other  fabriqucs 
were  established  in  Florence  by  tho  Medici  princes,  and 
continued  to  be  worked  till  the  end  of  the  17th  century. 
Factories  for  tapestry  existed  also  at  Venice,  Turin,  and 
other  northern  cities,  but  the  industry  was  purely  an  exotic, 
and  never  attained  to  any  great  ini{x>rtance.  Since  the 
pontificate  of  Clement  XI.,  in  1702, 3  a  papal  factory  for 
tapestry  has  existed  in  Rome,  and  is  still  carried  on  in  the 
Vatican.  The  papal  looms  have  produced  a  large  number 
of  most  costly  and  elaborate  copies  of  celebrated  paintings, 
executed  with  wonderful  skill,  but  utterlv  worthless  as 
works  of  art. 

The  South  Kensington  Museum  possesses  tho  best  and  most  Collec- 
illastratiro  collection  of  woven  fabrics  of  various  dates.  The  church  tioaa. 
of  St  Mary  at  Dan  Hi  c  haa  a  magnificent  collection  of  early  textiles, 
mostly  used  for  vestments  ;  these  are  well  illustrated  by  Hinz,  Hit 
SeJuUskamnur  der  ilaruntCircht  :u  Dantzia,  1870.  Fine  examples 
of  early  tapestry  exist  in  the  cathedrals  of  Kheims,  Bruges,  Tournay, 
Angers,  Bcauvaia,  Aix,  Sena,  and  in  the  church  of  St  Hemy  at 
Rhcims.  Other  fine  collections  are  preserved  in  the  Louvre,  tho 
Cluny  Museum,  at  Chart  res,  Amiens,  Dijon,  Orleans,  Auxcrre, 
Nancy,  Bern,  Brussels,  Munich,  Berlin,  Dresden,  Vienna,  and 
Nuremberg.'  In  Italy  tho  richest  collections  (mostly  of  later 
tapestry)  are  those  of  tho  Vatican,  tha  Pitti,  the  Hargelfo,  Palazzo 
del  Te  at  Mantua,  Turin  (royal  palace),  Milan  (royal  palace),  Como 
(cathedral),  and  tho  museum  of  Naples,  The  Spanish  collections 
have  boon  already  mentioned.  In  England,  besides  tho  South 
Kensington  Museum,  fine  tapestries  exist  in  the  palaces  of  Windsor 
and  Hampton  Court  Those  formerly  in  the  House  of  Lords  were 
destroyed  in  the  firo  of  1834.  St  Mary's  Hall  at  Covontry  contains 
tho  finest  examples  of  the  15th  century. 

Uttratart.—  By  far  lbs  beat  work  tor  Its  well-chosen  coloured  Illustrations  Is 
that  of  FlsehlMh,  7'«<iJs  Fabric.  English  ed  1663 ;  see  stsoDupoat-Aubarv.lle. 
Larntntnt  da  tUnt,  Paris,  1878-77 ;  Michel,  Rtdunha  rar  Is  JnMaMv*  dm 
itofu,  Paris,  ISM  (a  very  valuable  work);  Jublnal,  Aaelmnet  UipUrtria,  Paris, 
1SS8-M>;  De  Konchsud,  Ltpiplcs  d'AAint,  Paris,  1872 ;  Id.,  la  lnpUvriV,  Paris, 
1888;  MUnts,  La  tapUfAt  dam  faaltyaii/,  Paris,  1878;  Leasing,  Medeiet  da 
tapit  Ortratau,  Parts,  1870  ;  Id.,  Aneitnt  Oriental  Carpets,  London,  1870 ;  Via- 
cent  Rohinsnn.  Oriental  Carpeti,  London,  1893  (lbs  Illustrations  are  better  Uiaa 
the  text);  Lady  Alford,  Stedltwork  nt  Art,  London,  ISM  (deals  partly  with 
textiles^  Though  few  works  treat  of  tha  general  history  of  textiles,  s  vary 
large  number  exist  about  tapestry  weaving.  The  chief  are—  Dipping,  Rial*- 
strati  far  las  arts  ...  as  XIII"*  tiedt.  Pans,  1837  ;  Do  Montault,  Tanliauls 
dtlaeata.  d  Anger*,  Paris,  1863;  Da  Farcy  on  the  same  subject,  1«7» ;  Bemud, 
Tap.  dt  la  eolA,  dt  fimarois,  Beaoraia,  1843;  Ruck,  TezliU  Fabrlea,  S.K.M., 
London,  1870 ;  Bock,  Cat.  dm  tlmat,  *c,  as  Masts  Genua.,  Nuremberg,  ; 
Ktrtktl,  Rogier  van  der  rVrydtn  ...  (I  las  topimrim  dt  Bmvr,  Zurich,  1807; 
QlTelet,  Tcila  onxUn  dt  Jbtsu,  Rhslms,  1883 ;  Louis  Paris,  Tap.  dt  fa  rilU  dt 
Jtrisu,  Rhelros,  1843  ;  Lariquet,  Tap.  dt  Notrt  Damt  dt  Reims,  Rhelms,  1878 ; 
Ptnebart,  Tan,  rfass  la  r«*iBat,  and  other  works,  Brussels,  185984 ;  Dchalsnee, ' 
Tap.  a?  Arras  aeaai  It  JfK«  tilde,  Parts,  1879  :  Proyart,  Rtehtrchet  rar  Irs  tap 
a~  Arras,  Arras,  lUfiS ;  Volsln,  7*ap.  dt  ts  tola,  at  Tountag,  Tournay,  1883 ;  Vaw 
Drivel.  Tap.  d'Arrat,  Arrsa,  186* ;  Dorse,  Tap.  du  chiitsau  dt  Pan,  Paris,  1881 ; 
Ds  la  Pons -Melicon,.  HavtliLsevrt  an  XIV—  an  XVlmt  sittltt,  raits,  1870  ;  8an- 
terre.  Tap.  dt  Braseoij,  Clermont,  1M2 ;  Devtlle,  Starsli,  *«.,  rtlali/t  a  la  corp. 
da  tap.  dt  1UX  a  ItTS.  Paris.  1878 ;  Dsreel,  Car.  d.  8,-crti,  xt».  pp.  183,  J78,  and 
414 ;  Van  de  Graft,  Ds  TapljtFabruktv.  dt  XVI.  ra  XVII.  Bruw,  MWdelburg, 
18«o.  Ou  Italian  tapestry,  see  Ds  Montaalt,  JVip.  dt  iavle  Ilea  a  Rome,  Arras, 
1870  ;  OonU.  1'arts  degti  aratri  is  >'ima,  Florenes,  1878 :  Cam  port,  L'arastria 
Kstrnte,  Mortons,  1878 ;  Braghlrollt,  Aratei  <a  Afanfora,  Mantua,  187V;  Faraba. 
linl,  L'artt  droll  araxrt,  Rome,  1(«4  ;  Gentill,  L'url  da  tapis,  Rome,  1878;  and 
Mnnts,  Tap.  ffctlirsasa.  Paris,  18KX  On  French  and  other  late  tapestry,  see 
!>arecl  snd  Qulchard,  Im  lap  diamsti res,  Paris,  1881  ;  LaeordaJrc,  BisL  de  tap. 
ismrie,  Paris,  1864;  Qufllauiaot,  L'Oriaine .  .  .  dtsGobttlat.  Paria,  1800;  Perathon, 
Tap  <TAub*aon,  dt  fffUrta,  tt  dt  MU,}anU,  Tsris,  1887 ;  Roy.plerrefitto.  Im 
tap.  dt  Ftilttin,  Limoges,  ISM ;  Dnrieux,  Tap  dt  Camera!,  Cambrsl,  187t ;  About 
and  Rum,  Tap.  aprit  la  canons  dt  Bapnrul.  Paris,  1875 ;  Hondoy  Tap.  dt  la 
fiihrication  LilloUt,  Ullr.  1871  ;  Vergnattd  Roinsgneal,  Tap.  is  MnUt  dOrUant, 
Orleans,  18S9 ;  De  St  Omnia,  Tap.  dOndmardt,  Paris,  1884 ;  Talcot,  Fabric 
dm  Haul,  Paris,  1842;  GuilTrey,  Hltt  dt  la  taplarrU.  Toors,  1888;  Pine, 
Tapatry  o/ (As  Sana  of  JjmU.  tendon.  i7S» ;  and  De  Chamnoaus,  7°upr>tr«, 
B.K-H.  handbook,  London,  1878;  Aatwuhurst,  Trtatlm  on  Wtarlno,  lywlon, 
IWft.  .    (J.  H.  M.) 

TEZA,  or  TlzA.    See  Morocco,  vol.  xvi.  p.  834. 
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mysteries  of  the  craft  to  a  number  of  French  workmen. 
Cartoons  were  supplied  by  Simon  Vouet  and  other  distin- 
guished French  painters.  In  the  reign  of  Louis  XIV.  a 
great  impulse  was  given  to  the  factory,  and  from  1667  the 
whole  establishment  became  the  property  of  the  crown. 
Looia  XTV.'s  minister,  Colbert,  did  much  to  encourage 
this  and  other  industries.  Charles  ho  Brun  the  painter 
was  made  director  of  the  works,  and  a  number  of  artists 
prepared  tho  cartoons  under  his  supervision.  In  the  18th 
century  Coypel,  Jouvenet,  Boucher,  Watteau,  and  many 
other  popular  painters  made  designs,  often  of  great  sizo 
and  elaboration,  for  the  Gobelin  looms,  but  all  in  the  very 
worst  possible  taste ;  these  include  large  series  of  sacred, 
mythological,  and  historical  subjects,  landscapes,  sea-pieces, 
and  even  portraits, — the  last  being  perhaps  tho  most  ridicu- 
lous misuse  of  the  textile  art  that  could  possibly  be  in- 
vented. Other  tapestry  looms  were  worked  in  the  18th 
century  at  Aubusson,  Felletin,  and  other  placed  in.  France. 

High-warp  looms  appear  to  nave  been  worked  in  England 
in  the  15th  century,  though  by  far  the  greater  part  of  the 
rich  stores  of  tapestry  in  this  country  came  from  Flanders. 
One  very  beautiful  example  of  English  work  of  this  time 
exists  in  St  Mary's  Hall  at  Coventry ;  it  represents  the 
marriage  of  Henry  VL  Part  of  another  series  with  the 
marriage  of  Henry  VII.  is  preserved  in  a  house  in  Cornwall. 
In  the  latter  part  of  the  15th  and  the  first  half  of  tho  16th 
century  enormous  sums  were  spent  by  the  rich  in  England 
on  Flemish  tapestry  Cardinal  Wolsey's  private  accounts 
and  inventories,  which  still  exist,1  give  an  astonishing 
picture  of  the  wealth  which  he  lavished  on  the  adornment 
of  his  palace  at  Hampton  Court.  In  1522  he  bought  132 
large  pieces  of  Brussels  tapestry,  woven  with  Scriptural 
subjects,  and  mostly  mado  to  order,  so  as  to  fit  oxactly  tho 
t  prions  wall  spaces  He  also  bought  large  quantities  of 
i  j.tly  Oriental  carpets.  In  the  inventories  are  enumerated 
'  *  foot  carpeta,**  "  table  carpets,"  and  "  window  carpets," 
*' hanging  peces,".  "borders  with  arms,"  and  "window 
peces,"  the  last  being  strips  of  tapestry  woven  in  narrow 
lengths  to  fit  the  sills  and  jambs  of  windows.  Among  the 
"  wall  peces,"  in  addition  to  the  numerous  sacred  subjects, 
are  mentioned  mythological  scenes,  romances,  historical 
pieces,  and  "  hangings  of  verdures,"  the  last  being  decor- 
ative work  in  which  trees  and  foliage  formed  the  main 
design,  with  accessory  figures  of  hunting,  hawking,  and 
the  like.  The  catalogue  of  Wolsey's  linen  napery  is  no 
leaa  sumptuous  and  abundant ;  he  possessed  an  immense 
quantity  of  finest  linen  for  sheets  and  "board -cloths" 
(table-cloths),  mostly  patterned  with  "damaske  diaper"  or 
"paned  losihge-wise."  This  example  of  tho  wealth  of 
textile  work  possessed  by  ono  rich  prelate  will  give  some 
notion  of  what  England  and  other  countries  possessed  in 
the  16th  century. 

In  the  reign  of  James  L,  tapestry  looms  were  set  up  at 
Mortlake,  and  the  industry  was  carried  on  during  the  fol- 
lowing reign  under  the  direction  of  the  painter  Francis 
Crane.  Charles  I.  introduced  skilled  weavers  from  Ouden- 
arde  in  Belgium,  and  the  whole  existing  series  of  cartoons 
by  Raphael  were  copied  on  the  Mortlake  looms.1  Most 
of  the  Mortlake  tapestry  has  distinct  marks,  such  as  the 
shield  of  St  George  with  F.  C.  (F.  Crane)  Sotno  pieces 
are  inscribed  "  Car.  Re.  Reg.  Mortl."(Carolus  rex  regnans). 
Though  closed  during  the  Commonwealth,  the  Mortlake 
fabrique  was  again  worked  after  tho  Restoration  until  the 
death  of  Crane  in  1703.  In  tho  18th  century  tapestry 
was  woven  on  a  small  scale  in  Soho  and  at  Fulham,  and 
within  recent  years  a  new  royal  fabrique  has  been  estab- 
lished at  Windsor,  where  very  costly  and  skilful  wearing 
in  th»>  pictorial Jlobelinjtyle  is  carried  on.    The  only 

1  See  Law,  Hampton  Court  Palace,  London,  1885. 

>  Bee  Raphael,  vol.  zx.  p.  280. 


'  An  earlier  fabrique  was  started  In  1630  by  Urban  VIII.,  but  It 
soon  cssued  to  be  worked. 
4  The  large  collection  tn  the  Oobelin  Museum  »»i  taint  in  1871. 
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THACKERAY,  William  Majuspeacb  (1811-1663),  one 
of  the  greatest  of  English  authors  and  novelists,  eon  of  Rich- 
mond Thackeray  (Mrs  Richmond  Thackeray  was  born  Miss 
Becher),  and  grandson  of  W.  JL  Thackeray  of  Hadley,  Mid- 
dlesex, was  born  at  Calcutta  on  July  18,  1811.  Both  his 
father  and  grandfather  had  been  Indian  civil  servants.  His 
mother,  who  was  only  nineteen  at  the  date  of  his  birth,  was 
left  a  widow  in  1816,  and  afterwards  married  Major  Henry 
Carmichael  Smyth.  Thackeray  himself  was  sent  home  to 
England  from  India  as  a  child,  and  went  to  Charterhouse, 
since  his  time  removed  to  Godalming  from  its  ancient 
site  near  Smithfield.  Anthony  Trollope,  in  his  book  on 
Thackeray  in  the  English  Men  of  Letter*  series,  quotes  a 
letter  written  to  him  about  Thackeray's  school-days  by 
Mr  O.  S.  Venables.  "  He  came  to  school  young,"  Mr 
Venables  wrote,  "  a  pretty,  gentle,  and  rather  timid  boy." 
This  accords  with  the  fact  that  all  through  Thackeray's 
writings  the  student  may  find  traces  of  the  sensitiveness 
which  often  belongs  to  the  creative  mind,  and  which,  in 
the  boy  who  does  not  understand  its  meaning  and  its 
possible  power  is  apt  to  assume  the  guise  of  a  shy  dispo- 
sition. To  this  very  matter  Mr  Venables  tersely  refers  in 
a  later  passage  of  the  letter  quoted  by  Trollope :  "  When 
I  knew  him  better,  in  later  years,  I  thought  I  could 
recognize  the  sensitive  nature  which  1 


he  had  as  a  boy. 
Another  illustration  is  found  in  the  statement,  which  will" 
be  recognized  as  exact  by  all  readers  of  Thackeray,  that 
"  his  change  of  retrospective  feeling  about  his  school-days 
was  very  characteristic.  In  his  earlier  books  he  always 
spoke  of  the  Charterhouse  as  Slaughter  House  and  Smith- 
field.  As  he  became  famous  and  prosperous  his  memory 
softened,  and  Slaughter  House  was  changed  into  Grey 
Friars,  where  ColoneT Newcome  ended  his  life."  Even  in 
the  earlier  references  the  bitterness  which  has  often  been 
so  falsely  read  into  Thackeray  is  cot  to  be  found.  In  "  Mr 
and  Mrs  Frank  Berry  "  (Men's  Wives)  there  is  a  description 
of  a  Slaughter-Houso  fight,  following  on  an  iocideut  almost 
identical  with  that  used  in  Vanity  Fair  for  the  fight  between 
Dobbin  and  Cuff.  In  both  cases  the  brutality  of  school 
life,  as  it  then  was,  is  very  fully  recognized  and  described, 
but  not  to  the  exclusion  of  tho  chivalry  which  goes  along- 
side with  it.  In  the  first  chapter  of  "  Mr  and  Mrs  Frank 
Berry, "  Berry  himself  and  Old  Hawkins  both  have  a  touch 
of  the  heroic  In  tho  story  which  forms  part  of  Men's  Wives 
the  bully  whom  Berry  gallantly  challenges  is  beaten,  and  one 
hears  no  more  of  him.  I»  Vanity  Fair  Cuff  the  swaggerer 
is  beaten  in  a  similar  way,  but  regains  his  popularity  by  one 
well-timed  stroke  of  magnanimity,  and  afterwards  shows 
tho  truest  kindness  to  his  conqueror. 

In  February  1829  Thackeray  went  to  Trinity  College, 
Cambridge,  and  in  that  year  contributed  some  engaging 
lines  on  Timbuctoo,  the  subject  for  the  prize  poem,  to  a 
little  university  paper  called  The  Snob,  the  title  of  which  he 
afterwards  utilized  in  the  famous  Snob  Papers.  The  first 
stanza  has  become  tolerably  well  known,  but  is  worth  quot- 
ing as  an  early  instance  of  the  direct  comic  force  afterwards 
employed  by  the  author  in  verse  and  prose  burlesques  :— 

In  Africa— a  quarter  of  the  world— 
Man's  skini  are  black ;  their  hair  it  crisp  and  curled ; 
And  somewhere  there,  unknown  to  public  view, 
A  mighty  city  lies,  called  Timboctoo. 

One  other  passage  at  least  in  The  Snob,  in  the  form  of 
a  skit  on  a  paragraph  of  fashionable  intelligence,  seems  to 
bear  traces  of  Thackeray's  handiwork.  At  Cambridge 
James  Spedding,  Monckton  Milnes  (Lord  Houghton), 
Edward  Fitzgerald,  W.  H.  Thompson  (afterwards  master 
of  Trinity),  and  other  distinguished  persons  were  among 
his  friends.  In  1830  he  left  Cambridge  without  taking 
a  degree,  and  went  to  Weimar  and  to  Paris.  His  visit 
to  Weimar  bore  fruit  in  the  sketches  of  life  at  a  small 


German  court  which  appear  in  Fits-Boodle's  Confessions  and 
in  Vanity  Fair.    In  1832  he  came  of  age,  and  inherited 
a  sum  which  Trollope's  book  describes  as  amounting  to 
about  five  hundred  a  year.    The  money  was  soon  lost, — 
some  in  an  Indian  bank,  some  in  two  newspapers  which  in 
Lovel  the  Widourer  are  referred  to  under  one  name  as  The 
Mutevm,  in  connexion  with  which  our  friends  Honeyman 
and  Sherrick  of  The  tfeteeomes  are  briefly  brought  in.  His 
first  regular  literary  employment  after  the  loss  of  hi» 
patrimony  was  on  Fraser'i  Magazine,  in  which  in  1837-38 
appeared  The  History  of  Mr  Samuel  Titmarsh  and  the  Great 
Hoggarty  Diamond,  a  work  filled  with  instances  of  the 
,  wit,  humour,  satire,  pathos,  which  found  a  more  ordered 
if  not  a  fresher  expression  iu  his  later  and  longer  works. 
For  freshness,  indeed,  and  for  a  fine  perception  which 
enables  the  author  to  perform  among  other  feats  that  of 
kcepiog  up  throughout  the  Btory  the  curious  simplicity 
of  its  supposed  narrator's  character,  the  Great  Hoggarty 
Diamond  can  scarce  be  surpassed.    The  characters,  from 
Lady  Drum,   Lady  Fanny,  Lady  Jane,   and  Edmund 
Preston  down  to  Brough,  his  daughter,  Mrs  Roundband, 
Gus  Hoskins,  and,  by  no  means  least,  Samuel  Titmarsh 's 
pious  aunt  with  her  store  of  "  Rosolio, "  are  living;  the 
book  is  crammed  with  honest  fun ;  and,  for  pure  pathos, 
the  death  of  the  child,  and  the  meeting  of  the  husband 
and  wife  over  the  empty  cradlo  (a  scene  illustrated  by  the 
author  himself  with  that  suggestion  of  truth  which  no 
shortcoming  in  drawing  could  spoil),  stands,  if  not  alone 
in  its  own  line,  at  least  in  the  company  of  very  few  such 
scenes  in  English  fiction.    The  Great  Hoggarty  Diamond, 
oddly  enough,  met  with  the  fate  that  afterwards  befell 
one  of  Lever's  best  stories  which  appeared  in  a  periodical 
week  by  week,— it  hod  to  be  cut  short  at  the  bidding 
of  the  editor.    In  the  same  year  in  which  it  appeared 
Thackeray  married  Isabella,  daughter  of  Colonel  Matthew 
Shawe.    Of  the  daughters  born  of  tho  marriage,  one,  Mrs 
Richmond  Ritchie,  has  earned  distinction  as  a  novelist. 
Mrs  Thackeray,  to  quote  Trollope,  "  became  ill  and  her 
mind  failed  her,"  and  Thackeray  thereupon  "  became  as  it 
were  a  widower  till  <be  end  of  his  days."    In  1840  came 
out  The  Paris  Sketch  Book.    Much  of  it  had  been  written 
and  published  at  on  earlier  date,  and  in  the  earlier 
writings  there  are  some  very  curious  divagations  in 
criticism.    The  book  contains  also  a  striking  story  of 
card-sharping,  afterwards  worked  up  and  put  into  Alta- 
monf s  mouth  in  Pendennis,  and  a  very  powerful  sketch  of 
a  gambler's  death  and  obsequies.    Three  years  before,  in 
1837,  Thackeray  had  begun,  in  Frater,  the  Tellottydath 
Papers,  with  their  strange  touches  of  humour,  satire, 
tragedy  (in  one  scene,  the  closing  one  of  the  history  of  Mr 
Deuceace),  and  their  sublimation  of  fantastic  bad  spelling 
(M'Arony  for  macaroni  is  one  of  the  typical  touches  of 
this) ;  and  this  was  followed  by  Catherine,  a  strong  story, 
and  too  disagreeable  perhaps  for  its  purpose,  founded 
closely  on  the  actual  career  of  a  criminal  named  Catherine 
Hayes,  and  intended  to  counteract  the  then  growing  prac- 
tice of  making  ruffians  and  harlots  prominent  characters 
in  fiction.    There  soon  followed  Fits-Boodle's  Confessions 
and  Professions,  including  the  series  Men's  Wives,  already 
referred  to ;  and,  slightly  before  these,  The  Shabby  Genteel 
Story,  a  work  interrupted  by  Thackeray's  domestic  affliction 
and  afterwards  republished  as  an  introduction  to  The  Ad- 
ventures of  Philip,  which  took  up  the  course  of  the  original 
story  many  years  after  the  supposed  date  of  its  catastrophe. 
In  18.43,  and  for  some  ten  years  onwards  according  to 
Trollope,  Thackeray  was  writing  for  Punch,  and  the  list  of 
his  contributions  included  among  many*others  tho  cele- 
brated Snob  Papers  and  the  Ballads  of  Policeman  X.  In 
1843  also  came  out  the  Irish  Sketch  foal:,  and  in  1844 
the  account  of  the  journey  From  Cornhill  ta  Grand  Cairo, 
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in  which  vi<  published  tLe  excellent  poem  of  The  While 
S'/uaU.  In  1844  thcrp  began  in  Fritter  the  Memoir*  of 
Harry  Lyndon,  called  in  tho  magazine  The  Luck  of  Bmry 
Lyndon,  a  Romance  of  the  ImH  Century.  Barry  Lyndon 
has,  with  a  very  great  difference  in  treatment,  some 
resemblance  to  Smollett's  Count  Futhm  :— the  hero,  that 
is  to  eay,  is  or  becomes  a  tnout  intolerable  scoundrel,  who 
is  magnificently  unconscious  of  his  own  iniquity.  The  age 
and  pressure  of  the  time  depicted  are  caught  with  amazing 
verisimilitude,  and  in  the  boyish  career  of  Harry  Lyndon 
there  are  fine  touches  of  a  wild  chivalry,  simplicity,  and 
generosity,  which  mingle  naturally  with  tho  worse  qualities 
that,  under  the  influence  of  abominable  training,  afterwards 
corrupt  his  whole  mind  and  career.  The  man  is  so  in- 
fatuated with  and  »o  blind  to  his  own  roguery,  he  has  so 
much  dash  and  daring,  and  is  on  occasions  so  infamously 
treated,  that  it  is  not  easy  to  look  upon  bim  as  an  entirely 
detestable  villain  until,  towards  the  end  of  his  course,  he 
becomes  wholly  lost  in  brutish  debauchery  and  cruelty. 
His  latter  career  is  founded  on  that  of  Andre*  Kobinson 
Stoney  Bowes,  who  married  the  widow  of  John,  ninth 
earl  of  Strath  more.  There  is  also  no  doubt  a  touch  of 
Casanova  in  Barry  Lyndon's  character.  Besides  the  con- 
tributions to  fundi  specially  referred  to,  there  should  be 
noticed  Punch's  Prise  Novelists,  containing  some  brilliant 
parodies  of  Edward  Lytton  Bulwcr,  Lever,  Mr  D'Tsraeli 
(in  Codiingtby,  perhaps  the  most  perfect  of  the  series), 
and  others.  Among  minor  but  admirable  works  of  the 
same  period  arc  found  A  Legend  of  the  Rhine  (a  burlesque 
of  the  great  Dumos's  Othon  F Archer),  brought  out  in  a 
periodical  of  (Jcorge  Cruiksbank's,  Cos'*  Diary  (on  which 
has  been  founded  a  well-known  Dutch  comedy,  Janus 
Tvlp),  and  the  Fatal  Boot*.  This  is  the  most  fitting  moment 
for  mentioning  also  Rebecca  and  Rotrena,  which  towers,  not 
only  over  Thackeray's  other  burlesque*,  excellent  as  they 
are,  but  over  every  other  burlesque  of  tho  kind  ever  written. 
Its  taste,  its  wit,  its  pathos,  its  humour,  are  upmatchable; 
and  it  contains  some  of  the  best  songs  of  a  particular  kind 
ever  written — songs  worthy  indeed  to  rank  with  Peacock'* 
best.  In  1846  was  published,  by  Messrs  Bradbury  and 
Evans,  the  first  of  twenty-four  numbers  of  Vanity  Fair,  ths 
work  which  first  placed  Thackeray  in  his  proper  (Hjeition 
before  the  public  as  a  novelist  and  writer  of  the  first  rank. 
It  was  completed  in  1848,  when  Thackeray  was  thirty-seven 
years  old ;  and  in  the  same  year  Abraham  Hay  ward  paid 
a  tribute  to  the  author's  powers  in  the  Edinburgh  Review. 
It  is  probable  that  on  Vanity  Fair  has  been  largely  based 
the  foolish  cry,  now  heard  less  and  less  frequently,  «rbout 
Thackeray's  cynicism,  a  cry  which  he  himself,  with  his  keen 
knowledge  of  men,  foresaw  and  provided  against,  amply 
enough  as  one  might  have  thought,  at  the  end  of  the  eighth 
chapter,  in  a  passage  which  is  perhaps  the  best  commentary 
ever  written  on  the  author's  method.  He  has  explained 
how  he  wishes  to  describo  men  and  women  as  (hey  actually 
are,  good,  bad,  and  indifferent,  and  to  claim  a  privilege— 

"'Occasionally  to  step  down  from  tli»  platform,  and  talk  about 
them :  if  they  *r*  good  aud  kindly,  to  love,  sod  thako  them  by  tho 
hand;  if  they  are  silly,  to  langh  at  thorn  confidentially  in  tho 
readers  sloovo;  if  they  am  wicked  and  heartless,  to  abtue  thorn  in 
tho  rtrongeat  Unas  politeoe**  admit*  of.  Otherwise  yon  might 
fancy  it  was  I  who  was  sneering  at  the  practice  of  devotion,  which 
Miss  Sharp  find*  so  ridiculous ;  that  it  waa  I  who  laughed  good* 
hnmouroJfy  at  the  railing  old  Silenot  of  a  baronet— whereas  the 
langh  tor  cornea  from  one  who  haa  no  reverence  except  for  prosperity,' 
and  no  ore  for  anything  b»yond  auecosa.  Sneh  jwople  there  aro 
living  and  flourishing  in  tlio  world— Faithleas,  Ho|<oleaa,  Charity.' 
lexau  let  o»  have  at  them,  dear  friends,  with  might  and  main.1 
Some  there  are.  and  very  succoesfnl  loo,  mere  Attacks  and  fools: 
and  it  was  to  combat  and  expos*  snrh  as  tho*-.  no  doubt,  that 
laugh  tr  was  mada" 

As  to  another  accusation  which  'was  brought  against  the1 
book  when  it  first  came  out,  that  the  colours  were  laid  on 


too  thick,  in  the  xense  that  the  villains  *ero  too  villainous, 
the  good  people  too  goody-goody,  tho  best  and  completest 
answer  to  that  can  be  found  by  any  one  who  chooses  to 
read  the  work  with  care.  Osborne  U,  and  is  meant  to  be, 
a  poor  enough  creature,  but  he  is  an  eminently  human 
being,  and  one  whose  poorness  of  character  is  developed  as 
be  allows  bad  influences  to  tell  upon  his  vanity  and  folly. 
The  good  in  bim  is  fulty  recognized,  and  comes  out  in  the 
beautiful  passage  describing  his  farewell  to  Amelia  on  the 
eve  of  Waterloo,  in  which'  passage  may  be  also  found  a 
sufficient  enough  answer  to  the  statement  that  Amelia  is 
absolutely  insipid  and  uninteresting.  So  with  the  com- 
panion picture  of  Rawdon  Crawley's  farewell  to  Becky': 
who  that  reads  it  can  resist  sympathy,  in  spite  of  Rawdon  a 
vices  and  shady  shifts  for  a  living,  with  his  simple  bravery 
and  devotion  to  his  wife  1  As  for  Becky,  a  character  that 
has  since  been  imitated  a  host  of  times,  there  is  certainly 
not  much  to  be  said  in  her  defence.  We  know  of  her,  to 
fee  sure,  that  she  thought  she  would  have  found  it  easy  to 
be  good  if  she  had  been  rich,  and  we  know  also  what 
napper.ed  when  Rawdon,  released  without  her  knowledge 
from  a  spunging-honse,  surprised  her  alone  with  and 
singing  to  Lord  Steyne  in  the  bouse  in  May  Fair.  After 
a  gross  insult  from  Steyne,  "Rawdon  Crawley,  springing 
out,  seized  him  by  the  neckcloth,  until  Steyne,  almost 
strangled,  writhed  and  bent  under  his  arm.  '  You  lie, 
you  dog,'  said  llawdon  ; '  you  lie,  you  coward  and  villain  ! ' 
And  he  struck  tho  peer  twice  over  the  face  with  his  open 
band,  and  flung  him  bleeding  to  the  ground.  It  was  all 
done  before  Rebecca  could  interpose.  She  stood  there 
trembling  before  him.  She  admired  her  husband,  strong, 
brave,  and  victorious."  This  admiration  is,  as  Thackeray 
himself  thought  it,  tbe  capital  touch  in  ft  scene  which  is 
as  powerful  as  any  Thackeray  ever  wrote— as  powerful, 
indeed,  as  any  in  Euglish  fiction.  Its  full  merit,  it  may  be 
voted  in  passing,  has  been  curiously  accented  by  an  imita- 
tion of  it  in  M.  Dnudet'a  Fromont  Jeune  et  Ritltr  Aini.  As 
to  the  extent  of  the  miserable  Becky's  guilt  in  tho  Steyne 
matter,  on  that  Thackeray  leaves  it  practically  open  to  tbe 
reader  tj  form  what  conclusion  he  will.  There  is,  it  should 
be  added,  a  distinct  touch  of  good  in  Becky's  conduct  to 
Amelia  at  Ostend  in  the  last  chapter  of  the  book,  and 
those  who  think  that  too  little  punishment  is  meted  out  to 
tho  brilliant  adventuress  in  the  end  may  remember  this  to 
her '  red  it.  It  is  supreme  art  in  tho  treatment  of  her  char- 
acter that  makes  the  reader  understand  and  feel  ber  attrac- 
tiveness, though  he  knows  her  extraordinarily  evil  qualities ; 
and  in  this  no  writer  subsequent  to  Thackeray  who  has 
tried  to  depict  one  of  the  genus  Becky  Sharp  has  even 
faintly  succeeded.  Among  the  minor  characters  there  is  not 
one — and  this  is  not  always  the  case  even  with  Thackeray's 
chief  figures — who  is  incompletely  or  inconsistently  de- 
picted ;  and  no  one  who  wishes  to  fully  understand  and 
appreciate  the  book  can  afford  to  miss  a  word  of  it. 

Vanity  Fair  was  followed  by  Pcndennis,  Esmond,  and 
The  Newconus,  which  appeared  respectively  in  1850, 1852, 
and  1854.  It  might  be  more  easy  to  pick:  holes  critically 
in  Pcndennit  than  in  Vanity  Fair.  Pendennis  himself, 
after  his  boyish  passion  and  university  escapades,  bos  dis- 
agreeable touches  of  flabbiness  and  worldliness;  and  the 
important  episode-  of  his  relations  with  Fanny  Bolton, 
which  Thackeray  could  never  have  treated  otherwise  than 
delicately,  is  so  lightly  and  tersely  handled  that  it  is  a 
little  vague  even  to  those  who  read  between  tbe  lines; 
the  finftl  announcement  that  those  relations  have  been 
innocent  can  scarcely  be  said  to  be  led  up  to,  and  one  can 
hardly  see  why  it  should  have  been  so  long  delayed.  This 
does  not  of  course  affect  tbe  value  of  the  book  as  ft  pieture 
of  middle  and  upper  class  life  of  tbe  time,  the  time  when 
Vauxhall  still  existed,  and  the  haunt  for  sappers  and  songs 
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prhich  Thackeray  in  this  book  called  the  Back  Kitchen, 
and  it  is  a  picture  filled  with  striking  figures.  In  some 
of  these,  notably  in  that  of  Foker,  Thackeray  went,  it  is 
supposed,  very  close  to  actual  life  for  his  material,  and  in 
that  particular  case  with  a  moot  agreeable  result  As  for 
the  two  umbrm  of  the  marquis  of  Steyne,  it  is  difficult  to 
believe  that  they  were  intended  as  caricatures  from  two 
well-known  persons.  If  they  were,  for  once  Thackeray's 
hand  forgot  its  cunning.  Here,  as  in  Vanity  Fair,  the 
heroism  has  been  found  a  little  insipid;  and  there  may 
be  good  ground  for  finding  Laura  Peodennis  dull,  though 
she  has  a  spirit  of  her  'own.  In  later  books  she  becomes, 
what  Thackeray's  people  very  sclaom  are,  a  tiresome  as 
well  as  an  uninviting  person.  Costigan  is  unique,  and  so 
is  Major  Pendennis,  a  type  which,  allowing  for  differences 
of  period  and  manners,  will  exist  as  long  as  society  does, 
and  which  has  been  seized  and  depicted  by  Thackeray  as  by 
no  other  novelist  His  two  encounters,  from  both  of  which 
he  comes  out  victorious,  one  with  Costigan  in  the  nrst, 
the  other  with  Morgan  in  the  second  volume,  are  admirable 
touches  of  genius.  In  opposition  to  the  worldliness  of  the 
major,  with  which  Pendennis  does  not  escape  being  tainted, 
we  have  Warrington,  whose  nobility  of  nature  has  come 
unscathed  through  a  severo  trial,  and  who,  a  thorough 
gentleman  if  a  rough  one,  is  really  the  guardian  of  Pen- 
dennis's  career.  There  is,  it  should  be  noted,  a  character- 
istic and  acknowledged  confusion  in  the  plot  of  PendenniB, 
which  will  not  spoil  any  intelligent  reader's  pleasure. 

Probably  most  readers  of  The  Neweomes  (1854)  to  whom 
the  book  is  mentioned  think  first  of  the  grand,  chivalrous, 
and  simple  figure  of  Colonel  Newcome,  who  stands  out  in 
the  relief  of  almost  ideal  beauty  of  character  against  the 
crowd  of  more  or  less  imperfect  and  more  or  less  base 
personages  who  move  through  the  novel  At  the  same 
time,  to  say,  as  has  been  said,  that  this  book  "  is  full  of 
satire  from  the  first  to  the  last  page  "  is  to  convey  an 
impression  which  is  by  no  means  just  There  is  plenty  of 
kindliness  in  the  treatment  of  the  young  men  who,  like 
Clive  Newcomo  himself  and  Lord  Kew,  possess  no  very 
shining  virtue  beyond  that  of  being  honourable  gentlemen  ; 
in  the  character  of  J.  J.  Ridley  there  is  much  tenderness 
and  pathos ;  and  no  one  can  help  liking  the  Bohemian  F. 
B.,  and  looking  tolerantly  on  his  failings.  It  maybe  that 
both  the  fiendish  temper  of  Mrs  Mackenzie  and  the  suffer- 
ings  she  inflicts  on  tho  Colonel  are  too  closely  insisted  on ; 
but  it  must  be  remembered  that  this  heightens  tho  singular 
pathos  of  the  closing  scenes  of  tho  Colonel's  life.  It  has 
seemed  convenient  to  take  The  Neteeonus  after  Pendennis, 
because  Pendennis  and  his  wife  reappear  in  this  book  as 
in  tho  Adventure*  of  Philip;  but  Esmond  (1852)  was 
written  and  published  before  The  Keuxomes.  To  some 
students  Esmond  seems  and  will  seem  Thackeray's  capital 
work.  It  has  not  been  rivalled,  and  only  a  few  times 
approached  by  Mr  Besant,  as  a  romance  reproducing 
with  unfailing  interest  and  accuracy  tho  figures,  manners, 
and  phrases  of  a  post  time,  and  it  is  full  of  beautiful 
touches  of  character.  But  Beatrix,  upon  whom  so  much 
hinges,  is  an  unpleasing  character,  although  one  understands 
fully  why  men  were  captivated  by  her  insolent  beauty  and 
brilliancy ;  and  thero  is  somo  truth  in  Thackeray's  own 
Mining,  that  "Esmond  was  a  prig."  Apart  from  this,  the 
story  is,  like  the  illusion  of  a  past  time  in  the  narrative, 
so  complete  in  all  its  details,  so  harmoniously  worked  oat, 
that  there  is  little  room  for  criticism.  As  to  Esmond's 
marriage  with  the  lady  whom  he  has  served  and  loved  as 
a  boy,  that  is  a  matter  for  individual  judgment  Beatrix, 
it  has  been  indicated  above,  is  wonderfully  drawn;  and 
not  the  least  wonderful  thing  about  her  is  her  reappearance 
as  the  jaded,  battered,  worldly,  not  altogether  unkindly, 
Baroness  in  The  Virginians.    It  was  just  what  Beatrix 


must  havo  corao  to,  and  the  degradation  is  handled  with 
the  lightest  and  finest  touch. 

In  1851  Thackeray  had  written  The  English  Humourists 
of  the  Eighteenth  Century,  delivered  aa  a  series  of  lectures 
at  Willis's  Booms  in  the  same  year,  and  re-delivered  in  the 
United  States  in  1852  and  1853,  as  was  afterwards  the 
series  called  The  Four  George*.  Both  sets  were  written  for 
the  purposes  of  lecturing.  In  1857  Thackeray  stood  unsuc- 
cessfully as  a  parliamentary  candidate  for  Oxford  against 
Mr  Card  well,  and  in  the  same  year  appeared  the  first  num- 
ber of  The  Virginians,  a  sequel  to  Esmond.  This  is  a  most 
unequal  work,— inferior,  as  sequels  are  apt  to  be,  to  Esmond 
as  an  historical  romance,  less  compact  and  coherent 
prone  to  divagation  anddesultoriness,  yet  charming  enough 
in  its  lifejikeness,  in  the  wit  and  wisdom  of  its  reflexions, 
and,  as  has  beea  said,  in  its  portrait  of  Beatrix  grown  old. 
The  last  number  of  The  Virginians  came  out  in  1859,  and 
in  the  same  year  Thackeray  undertook  the  editorship  of  the 
CornhUl  Magasine.  This  Mas  a  task  which,  as  readers  of 
bis  Roundabout  paper  "  Thorns  in  the  Cushion  "  will  re- 
member, the  kindliness  and  sensitiveness  of  his  disposition 
mode  irksome,  to  him,  and  he  resigned  the  editorship  in 
April  1862,  though  he  continued  to  write  for  the  roagazino 
until  he  died.  In  the  Cornhdl  appeared  from  his  pen  Lovel 
the  Widotcer,  previously  written,  with  different  names  for 
somo  of  the  personages,  in  dramatic  form;  The  Adventure* 
of  Philip ;  tho  Roundabout  Papers;  and  the  story,  unhappily 
nevor  finished,  called  Denis  Duval.  Lovel  the  Widow, 
changed  from  tho  dramatic  to  tho  narrative  form,  remains 
a  piece  of  high  comedy  in  which  tho  characters  are  indicated 
rather  than  fully  worked  out,  with  a  bold  and  practised 
touch.  It  contains  some  references  to  Thackeray's  early 
and  unfortunate  newspaper  speculations,  and  it  was  pro- 
vided by  the  author  with  illustrations  which  as  in  others 
of  his  books  have  a  value  which  is  entirely  their  own  in 
furnishing,  as  it  were,  a  far  completer  commentary  on  the 
letterpress  than  could  have  been  given  by  any  draughts- 
man, however  perspicacious  and  finished,  who  approached 
the  pictorial  representation  of  the  characters  from  the 
outside.  To  the  general  statement  thus  indicated  an 
exception  should  be  made  in  the  case  of  Doyle's  illustra- 
tions to  The  Neweomes  and  to  ReUcea  and  Roieena.  On 
the  other  hand,  not  even  Doyle  could  have  matched  the 
fun  and  spirit  of  Thackeray's  own  illustrations  to  another 
burlesque  story,  one  of  his  best  The  Rose  and  the  Ring. 
The  Roundabout  Papers,  a  small  storehouse  of  some  of 
Thackeray's  best  qualities  as  an  essayist  came  out  in  the 
Cortdtill  Magazine  simultaneously  with  Lovel  the  Widower 
and  with  The  Adventures  of  Philip.  Among  them  is  one 
differing  in  form  from  the  rest  called  The  A'oteh  on  the 
Axe — a  Story  a  la  Mode.  It  is  an  almost  perfect  specimen 
of  the  author's  genius  for  burlesque  story-telling ;  but  it 
contains  an  odd  instance,  which  a  careful  reader  will  not 
fail  to  discover,  of  the  odd  habit  of  inaccuracy  of  which 
Thackeray  himself  was  conscious  The  Adventures  of 
Philip  is,  ns  has  been  before  said,  in  the  nature  of  a 
sequel  to  or  a  completion  of  A  Shabby  Genteel  Story.  As 
with  tho  other  direct  sequel,  it  is  a  work  of  great  in- 
equality. It  contains  scenes  of  humour,  pathos,  satire, 
which  rank  with  Thackeray's  best  work ;  some  old  friends 
from  others  of  the  novels  make  brief  but  pleasant  reappear- 
ances in  its  pages ;  there  are  fine  sketches  of  journalistic, 
artistic,  and  diplomatic  life,  and  the  scene  from  the  last- 
named  in  Paris  is  inimitable.  The  Little  Sister  is  altogether 
delightful;  tho  Twysden  family  are  terribly  true  and 
vastly  diverting ;  the  minor  characters,  among  whom  old 
Ridley,  J.  J.'s  father,  should  be  mentioned,  are  wonder- 
fully hit  off ;  nor  did  Thackeray  ever  write  a  better  scene 
than  that  of  the  quarrel  between  Bunch,  Baynes,  and 
M'Whirter  in  the  Paria  oenaion.    Philip  himself  is  impos- 
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■bit;  one  cannot  say  that  the  character  is  ill-drawn — it  is 
not  drawn  at  alL  It  is  an  entirely  different  personage  in 
■liferent  chapters ;  and  it  has  here  and  there  a  very  un- 
pleasant touch  which  must  havo  come  of  rapid  writing. 
Vet  so  admirable  are  many  parts  of  the  book  that  it  can- 
not be  left  out  of  the  list  of  Thackeray's  most  considerable 
works.  Denit  Duval,  which  reached  only  three  numbers, 
premised  to  be  a  first-rate  work,  more  or  less  in  the  Emaond 
manner.  The  author  died  while  it  was  in  progress,  on  the 
day  before  Christmas  day  1863.  He  was  buried  in  Kensal 
Green,  and  a  bust  by  Marochetti  was  ^ut  up  to  his  memory 
in  Westminster  Abbey. 

Little  has  yet  been  said  of  Thackeray's  performances  in 
poetry.  They  formed  a  small  but  not  the  least  significant 
put  of  his  life's  work.  The  grace  and  the  apparent  spon- 
taneity of  his  versification  are  beyond  question.  Some  of 
the  more  serious  efforts,  'such  as  77i*  Chronicle  of  the  Drum 
(1641),  are  .  full  of  -power,  and  instinct  with  true  poetic 
feeling  Both  the  half-humorous  half-pathetic  ballads  and 
the  wholly  extravagant  ones  must  be  classed  with  tho  best 
work  in  that  kind ;  and  the  translations  from  Be  ranger  are 
u  good  aa  verse  translations  can  be.  He  had  the  true 
poetic  instinct,  and  proved  it  by  writing  poetry  which 
equalled  his  prose  in  grace  and  feeling. 

It  is  not  necessary  to  discuss  the  precise  place  which 
Thackeray  will  in  future  hold,  in  respect  to  his  immediate 
contemporaries.  What  seems  absolutely  certain  is  that  the 
force  and  variety  of  his  genius  and  art  will  always  hold  (or 
him  a  place  as  one  of  the  greatest  of  English  novelists  and 
essayists,  and,  it  should  be  added,  as  by  no  means  the  least 
of  English  critica.  (w.  h.  p.) 

THALBERO,  Sigbmond  (1812-1871),  a  celebrated 
pianist  and  composer  for  his  instrument,  was  born  at 
Geneva  in  1812  (May  5  or  January  7).  In  1822  he  was 
taken-  to  Vienna,  where,  under  the  watchful  care  of  Count 
Dietrichstein,  his  education  was  completed.  There  is  some 
doubt  as  to  the  masters  under  whom  he  studied ;  but  it 
is  certain  that  he  received  instruction  from  Hummel,  and 
perhaps  also  from  Czerny,  and  that  he  took  lessons  in  com- 
position from  Sechter.  He  made  his  first  appearance  as  a 
pianist  at  Prince  Metternich's  in  1826,  and  published  his 
first  composition— a  Fantatia  on  Aire  from  "  Euryanthe" 
-in  1828,  but  it  was  not  until  1830  that  he  was  first  fairly 
introduced  to  the  public,  with  such  brilliant  success  that 
from  that  time  forward  his  only  rival  was  Li&zt.  In  1 834  he 
was  appointed  "kammervirtuoa'*  to  the  emperor  of  Austria. 
He  first  appeared  in  Paris  in  1837;  and  in  1838  he  came 
to  England,  astonishing  his  hearers  with  the  novel  effects 
produced  in  his  Variation*  on  QchI  Save  the  Queen,  while 
he  charmed  them  with  his  delicate  touch  and  the  purity  of 
his  expression.  Thenceforward  his  career  was  a  succession 
of  triumphs.  In  order  to  disprove  the  popular  idea  that 
he  could  execute  no  music  but  his  own,  he  played  Beet- 
hoven's Concerto  in  C  minor  (op.  37)  at  the  London 
Wednesday  Concerts,  held  in  1846-47  at  Exeter  Hal!, 
with  a  keen  intelligence  which  proved  his  power  of  inter- 
preting the  works  of  the  great  masters  to  be  at  least  on  a 
level  with  his  wonderful  technique.  Besides  his  pianoforte 
compositions,  which  are  almost  innumerable,  Thai  berg  pro- 
duced two  operas, — Crutina,  which  proved  a  complete 
failure,  and  Florinda,  which  fared  but  little  better  at  Her 
Majesty's  Theatre  in  1851.  He  played  in  London  for  the 
last  time  in  1863,  and  afterwards  retired  to  his  estate  near 
Naples.    He  died  at  Naples,  April  27,  1871. 

THALES  of  Miletus  (640-546  B.C.),  tonwbf 
Examyus  and  Cleobuline,  is  universally  recognized  aa  the 
founder  of  Greek  geometry,  astronomy,  and  philosophy. 
He  is  said  by  Herodotus  and  others  to  have  been  of 
Phoenician  extraction,  but  the  more  common  account  (see 
Laortius)  is  that  he  was  a  native  Milesian  of 

23-1 0# 


noble  birth.  Zellcr  thiniu  that  hit  auccator*  belonged  to 
the  CaUnioau  tribe  in  Ikeotia,  who  were  intermingled  with 
the  Ioniaus  of  Asia  Minor,  and  thus  reconciles  the  con- 
flicting statements.  The  nationality  of  Thales  is  certainly 
Greek  and  not  Phoenician.  The  high  estimation  in  which 
he  was  held  by  his  contemporaries  is  shown  by  the  place 
he  occupied  as  chief  of  the  seveu  "  wise  men''  of  Greece; 
and  in  later  times  amongst  the  ancients  hU  fame  was  quite 
remarkable.  It  is  well  known  that  this  name  (o-o^cfc)  was 
given  on  account  of  practical  ability ;  and  in  accordance 
with  this  we  find  that  Thales  had  been  occupied  with  civil 
affairs,  and  indeed  several  instances  of  his  political  aagacity 
have  been  handed  down.  Of  these  the  most  remarkable 
is  the  advice,  praised  by  Herodotus,  which  he  gavo  to 
his  fellow-countrymen  "before  Ionia  was  ruined,' — "that 
tho  Ionians  should  constitute  one  general  council  in 
Teos,  as  the  most  central  of  the  twelve  cities,  and  that 
the  remaining  cities  should  nevertheless  be  governed  as 
independent  states"  (Herod.,  L  170).  It  is  probable, 
however,  that  in  the  case  of  Thales  the  appellatiou  "  wise 
man,"  which  was  given  to  him  and  to  the  other  six  in  the 
archonship  of  Damasius  (586  B.C.),1  was  conferred  on  him 
not  only  on  account  of  his  political  sagacity,  but  also  for 
his  scientific  eminence  (Plut.,  Sofon,  c.  3).  To  about  the 
same  time  must  be  referred  his  celebrated  prediction  of  the 
eclipse  of  the  sun,  which  took  place  on  May  28,  585  B.C. 
This  event,  which  was  of  the  highest  importance,  has  given 
rise  to  much  discussion.  The  account  of  it  as  given  by 
Herodotus  (i.  74)  contains  two  statements: — (1)  the  fact 
that  the  eclipse  did  actually  take  place  during  a  battle 
between  the  Modes  and  the  Lydians,  that  it  was  a  total 
eclipse  (Herodotus  calls  it  a  "  night  battle  "),  that  it  caused 
a  cessation  of  hostilities  and  led  to  a  lasting  peace  between 
the  contending  nations ;  (2)  that  Thales  had  foretold  the 
eclipse  to  the  Ionians,  and  fixed  the  year  in  which  it 
actually  did  take  place.  Various  dates — ranging  from  625 
B.O.  to  583 .  B.C.— have  been  assigned  by  different  chrono- 
logists  to  this  eclipse;  but,  since  the  investigations  of 
Airy,1  Hind,3  and  Zech,4  the  date  determined  by  them 
(May  28,  585  b.c.)  has  been  generally  accepted.  This 
date  agrees  nearly  with  that  given  by  Pliny  (H.  A'.,  ii. 
1 2).  The  second  part  of  the  statement  of  Herodotus — the 
reality  of  the  prediction  by  Thales — has  been  frequently 
called  in  question,  chiefly  on  tho  ground  that,  in  order  to 
predict  a  solar  eclipse  with  any  chance  of  success,  one 
should  have  the  command  of  certain  astronomical  facts' 
which  were  not  known  until  the  3d  -century  b.c,  and  then 
merely  approximately,  and  only  employed  with  that  object 
in  the  following  century  by  Hipparchus.  Thd  question, 
however,  is  not  whether  Thales  could  predict  the  eclipse  of 
the  sun  with  any  chance  of  success— much  less  whether  he 
could  state  beforehand  at  what  places  the  eclipse  would 
be  visible,  as  some  have  erroneously  supposed,  and  which 
of  course  would  have  been  quite  impossible  for  him  to  do, 
but  simply  whether  he  foretold  that  there  would  be  a  solar 
eclipse  in  that  year,  as  stated  by  Herodotus.  Now  as  to 
this  there  is  quite  a  remarkable  unanimity  in  the  testi- 
mony of  the  ancients,  and  the  evidence  is  of  the  strongest 
kind,  ascending  to  Herodotus,  and,  according  to  the 
account  of  Diogenes  Laertius,  even  to  Xenophanes,  who 
was  an  Ionian,  and  not  much  later  than  Thales.^,  Further, 

>  Bratscbnaider  (Di*  Oeon.  cor  KuUidet,  p.  40),\rithout  stating 
his  authority,  gives  "  between  S85  and  683  &c."  aa  the  date  of  the 
archonship  of  DaruaMoa.  Iu  this  be  is  followed  by  iome  otber 
recent  writers,  who  infer  thence  tbst  the  name  "  wise"  wsa  conferred 
on  Thale*  on  acconnt  of  the  ruccesi  of  his  prediction,  w  The  date  5S<J 
B.O.,  given  above,  which  ia  taken  from  Clinton,  is  adopted  by  Z'ller. 

*  "On  tbe  Eclipses  of  Agathoclea,  Thales,  and  Xerxes,"  DtU. 
Trant.,  voL  cxliii.  p.  179  aj.,  1863.       *  Atheiurum,  p.  919,  1852. 

*  Attronomitche  UnUrtuckungtn  der  tcicJiligeren  Fiiuternuse,  *c, 
p.  67,  1863. 
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we  know  that  in  the  8th  century  B.C.  there  were  obser- 
vatories in  moat  of  the  large  cities  in  the  valley  of  the 
Euphrates,  and  that  professional  astronomers  regularly 
took  observations  of  the  heavens,  copies  of  which  were 
sent  to  the  king  of  Assyria;  and  from  a  cuneiform  inscrip- 
tion found  in  the  palace  of  Sennacherib  at  Nineveh,  the 
text  of  which  is  given  by  George  Smith,1  we  learn  that  at 
that  time  the  epochs  of  eclipses  of  both  sun  and  moon  were 
predicted  as  possible — probably  by  means  of  the  cycle  of 
323  lunations  or  Chaldsaan  Saros— and  that  observations 
were  made  accordingly. 

The  wonderful  fame  of  Thales  amongst  the  ancients 
must  have  been  in  great  part  due  to  this  achievement, 
which  seems,  moreover,  to  bave  been  .one  of  the  chief 
causes  that  excited  amongst  the  Hellenes  the  love  of 
science  which  ever  afterwards  characterised  them.  Thales 
seems  not  to  have  left  any  writings  behind  him,  though 
as  to  this  there  appears  to  be  some  doubt  (see  Diog. 
Laer.,  i.  23).  Many  anecdotes,  amusing  rather  than 
instructive,  are  related  of  him,  which  have  been  handed 
down  by  Diogenes  Laertius  and  other  writers.  From  some 
of  them  it  would  appear  that  he  was  engaged  in  trade, 
which  is  indeed  expressly  stated  by  Plutarch  (Solon,  c.  2). 
It  is  probable  that  in  the  pursuit  of  commerce  ho  was  led 
to  visit  Egypt.  Of  the  fact  that  Thales  visited  Egypt, 
and  there  became  acquainted  with  geometry,  there  is  abun- 
dant evidence.  Hleronymus  of  Rhodes  (ap.  Diog.  Laer., 
i.  27)  says,  "  he  never  had  any  teacher  except  during  the 
time  when  he  went  to  Egypt  and  associated  with  the 
priests."  * 

But  she  characteristic  feature  of  the  work  of  Thales  was 
that  to  the  knowledge  thus  acquired  he  added  the  capital 
creation  of  the  geometry  of  lines,  which  was  essentially 
abstract  in  its  character.  The  only  geometry  known  to  the 
Egyptian  priests  was  that  of  surfaces,  together  with  a 
■ketch  of  that  of  solids,  a  geometry  consisting  of  some 
simple  quadratures  and  erementary  cubatures,  which  they 
had  obtained  empirically.  Thales,  on  the  other  hand,  intro- 
duced abttract  geometry,  the  object  of  which  is  to  establish 
precise  relations  between  the  different  parts  of  a  figure,  so 
that  some  of  them  could  be  found  by  means  of  others  in 
a  manner  strictly  rigorous.  This  was  a  phenomenon  quite 
new  in  the  world,  and  due,  in  fact,  to  the  abstract  spirit 
of  the  Greeks. 

The  following  discoveries  in  geometry  are  attributed  to  Thales  :— 
(1)  the  circle  isTaisected  by  its  diameter  (Procl.,  op.  eit.,  p.  157) ;  (2) 
the  angle*  at  the  base  of  an  isosceles  triangle  are  equal  (Id. ,  p.  260) , 
(8)  when  two  straight  lines  cut  each,  other  the  vertically  opposite 
angles  are  equal  (Id.,  p.  290) ;  (4)  the  angle  in  a  semicircle  is  a 
right  angle ;'  (6)  the  theorem  Euclid  i.  26  is  referred  to  Thales 
by  Eudemus  (Procl. ,  op.  eit. ,  p.  352).  Two  applications  of  geometry 
tn  the  solution  of  practical  problems  are  also  attributed  to  him  : — 
(1)  the  determination  of  the  distance  of  a  shin  at  »ea,  for  which  he 
made  use  of  the  last  theorem  ;  (2)  the  determination  of  the  height 
of  a  pyramid  by  means  of  the  length  of  its  shadow :  according  to 
Hioronymua  of  Rhodes  (Diog.  Laert,  i.  27)  and  Pliny  (jV.  H., 
xxxvi.  12),  the  shadow  was  measured  at  the  hour  of  the  day  when 
a  man's  shadow  is  the  same  length  as  himself.  Plutarch,  however, 
states  the  method  in  a  form  requiring  the  knowledge  of  Euclid 
vi  i,  but  without  the  restriction  as  to  the  hour  of  the  day  {Sept. 
Sap.  Conviv.,  2).  Further,  we  learn  from  Diogenes  Laertius  (i.  25) 
that  he  perfected  the  things  relating  to  the  scalene  triangle  -and 
)  theory  of  lines.    Proclus,  too,  in  his  summary  of  the  history  of 


geometry  before  Euclid,  which  he  probably  derived  from  Eudemus 
of  Rhodes,  says  that  Thales,  having  visited  Egypt,  first  brought 
the  knowledge  of  geometry  into  Greece,  that  he  discovered  many 


•  Astyrian  DucoverUt,  p.  409. 

•  Cf.  Pamphila  and  tbe  spurious  letter  from  Thales  to  Pherecydea, 
ap  Diog.  Laer.  ;  Proclus,  In  primum  Euclidii  BUmmtorum  Librttm 
Commentarii,  ed.  Friedletn,  p  85  ;  Pliny,  II.  If.,  xxxvi.  13  ;  lam- 
blichus,  In  Pit  PytKag.,  12;  Plutarch.  Sept.  Sap.  Conviv.,  2,  l>* 
Mid*,  10,  and  Plae.,  L  8.  L 

•  This  is  unquestionably  the  meaning  of  the  statement  of  Pamphila 
(temp.  Nero),  ap  Diog.  Uert.  i.  24,  that  he  was  the  first  person  to 
describe  a  right-attfled  triangle  la  a  " 


things  himself,  and  communicated  the  beginnings  of  many  to  his 
successors,  some  of  which  he  attempted  in  a  more  abstract  manner 
(ca*eX«eVr«ser)  and  some  in  a  more  intuitional  or  sensible  manner 
(•!y*?)Ti*»T«^»r)  (op.  tit.,  n.  05). 

From  these  indications  it  is  no  doubt  difficult  to  determine  what 
Thales  brought  from  Egypt  and  what  was  due  to  his  own  inven- 
tion. This  difficulty  has,  however,  been  lessened  since  the  transla- 
tion and  publication  of  th*  papyrus  Rhind  by  Eisenlohr;*  and  it  is 
now  generally  admitttd  that,  in  the  distinction  made  in  the  last 
passage  quoted  abjve  from  Proclus,  reference  is  made  to  the  two 
form*  of  hi*  work,— alctnriKurtfor  pointing  to  what  he  derived  from 
Egypt  or  arrived  at  in  an  Egyptian  manner,  while  HatoXutdretav 
indicate*  th*  diacavtrie*  which  he  made  in  accordance  with  the 
Greek  spirit  To  the  former  belong  tbe  theorem*  (1),  (2),  and  (8). 
and  to  th*  latter  especially  the  theorem  (4).  and  also,  probably,  hta 
solution  of  th*  two  practical  problem*,  w*  infer,  then,  [1 J  that 
Thai**  must  h»ve  known  the  theorem  that  th*  sum  of  tbe  three 
angles  of  a  triangle  are  equal  to  two  right  angle*.  This  inference 
is  made  from  (4)  taken  along  with  (2).  No  doubt  w*  are  informed 
by  Proclus,  on  the  authority  of  Endemus,  that  th*  theorem 
Euclid  i  82  was  first  proved  in  a  general  way  by  th*  Pytha- 
gorean* (*e*  Ptthaookab,  vol.  xx.  p  140) ;  but,  on  th*  otatr 
hand,  w*  learn  from  Geminus  that  the  ancient  geometer*  observed 
the  equality  to  two  right  angles  in  each  kind  of  triangle— in  the 
equilateral  first,  then  in  the  isosceles,  and  lastly  in  the  scalene 
( Apoll. ,  Conica,  ed.  Halleiua,  p.  9),  and  it  is  plain  that  the  geometers 
older  then  the  Pythagoreans  can  be  no  other  than  Thales  and  his 
school.  The  theorem,  then,  seem*  to  have  been  arrived  at  by  induc- 
tion, and  may  have  been  suggested  by  the  contemplation  of  floors 
or  walls  covered  with  tile*  of  the  form  of  equilateral  triangles,  or 
squares,  or  hexagons.  [2]  We  see  also  In  th*  theorem  (4)  the  first 
trace  of  the  important  conception  of  geometrical  loci,  which  we, 
therefore,  attribute  to  Thales.  It  is  worth  noticing  that  it  was  in 
this  manner  that  this  remarkable  property  of  the  circl*,  with  which, 
in  fact,  abttract  geometry  waa  inaugurated,  presented  itself  to  the 
>n  of  Dante  It— 


"  O  M  del  mexso  cercblo  far  *l  paste 
Trtaogo)  A,  eh'aa  rctto  son  STet**."— Par.,  e.  xUL  1(1. 

[8]  Thai**  discovered  the  theorem  that  the  tide*  of  equiangular 
triangles  are  proportional.  '  The  knowledge  of  this  theorem  is  dis- 
tinctly attributed  to  Thales  by  Plutarch,  and  it  was  probably  mad* 
use  of  also  in  his  determination  of  the  distance  of  a  thip  at  sea. 

Let  us  now  consider  the  importance  of  the  work  of  Thales. 
L  In  a  scientific  point  of  view  :  (a)  w*  are,  in  the  first  piece,  that 
by  his  two  theorems  he  founded  the  geometry  of  line*,  which  has 
ever  nine*  remained  th*  principal  part  of  geometry  ;  (6)  he  may, 
in  the  second  place,  be  fairly  considered  to  have  laid  the  founda- 
tion of  algebra,  for  his  first  theorem  establishes  an  equation  in  tb* 
true  tense  of  the  word,  while  the  second  institutes  a  proportion.' 
II.  In  a  philosophic  point  of  view  :  we  see  thst  in  these,  two 
theorems  of  Thales  the  first  type  of  a  natural  law,  i.e.,  the  ex- 
pression of  a  fixed  dependence  between  different  quantities,  or,  in 
another  form,  the  disentanglement  of  constancy  in  the  midst  of 
variety — has  decisively  arisen.*  III.  Lastly,  in  a  practical  point 
of  view  :  Thales  furnished  th*  first  example  of  an  application  of 
theoretical  geometry  to  practice,'  and  laid  the  foundation  of  an 
important  branch  of  the  sam* — the  measurement  of  heights  and 
distances.    For  th*  further  progress  of  geometry  see  Pythagoras. 

As  to  the  astronomical  knowledge  of  Thales  we  have  the  follow- 
ing notice*  :— <1)  beside*  the  prediction  of  the  solar  eclipse,  En- 
demus *ttrfbutes  to  him  the  discovery  that  the  circuit  of  the  sun 
between  the  solstices  is  not  always  uniform  f  (2)  be  called  the  last 
day  of  the  month  the  thirtieth  (Diog.  Laert,  i.  24);  (3)  he  divided 
the  year  into  365  days  (Id.,  L  27);  (4)  he  determined  the  dia- 
meter of  the  tun  to  be  the  720th  part  of  the  zodiac  ;•  (5)  he  appears 
to  have  pointed  out  the  constellation  of  the  Leaser  Bear  to  his 
countrymen,  and  instructed  them  to  steer  by  It  [a*  nearer  the  pole] 
instead  of  the  Great  Bear  (Callimachu*  ap  Diog.  Laert,  i.  23  ;.  ef. 
A ratns,  Pkmnomtna,  v.  36  •?.).  Other  discoveries  in  astronomy 
ere  attributed  to  Thales,  but  on  authorities  which  are  not  trust- 
worthy. He  did  not  know,  for  example,  that  "  the  earth  is  spher- 
ical," a*  i»  erroneou*ly  stated  by  Plutarch  {Plaeita,  iii.  10);  on  th* 
contrary,  he  conceived  it  to  be  a  flat  disk,  and  in  this  cupposition 
he  was  followed  by  most  of  his  successor*  in  the  Ionian  irhooay 
including  Anaxagoraa.   The  doctrine  of  the  sphericity  of  the  earth, 

*  Stn  malhrmatitcXet  Ilandbuch  der  alien  Aegypter,  Lelpsic,  1877. 
'  Augusts  Comte,  SysUme  dt  Politique  Potitivt,  iii.  pp.  297,  800, 

*  P.  Laffitte,  La  Grand*  Type*  dt  I  Ilvmanitf,  voL  ii  p  292. 
r  Ibid  .,  p.  294. 

*  Theonis  Smyrna!  Platonic!  Liber  de  Attronomia,  ed.  Th.  H.  Mat- 
tin,  p.  824,  Pari*,  1849.    Cf.  Diog.  Laert,  L  24. 

»  This  is  tbe  received  Interpretation  of  the.  passage  in  Diogenes 
Laertius,  i.  24  (te*  Wolf,  Qesch.  dtr  Attron.,  p  169),  where  e-«Ai,raX<m 
is  probably  a  scribes  error  for  (^ttaxoi.  Cf.  Apuleius,  Florida,  Iv.  18, 


rtritos  to  Thales,  then  old,  the  discovery  I  "  quotiens  aol  mag- 
tua  ctrculum  quem  pemitat  metiatur." 
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for  which  the  react rchei  of  Arurimander  bad  prepared  the  way,1 
was  in  fact  one  of  the  graft  discoveries  of  Pythaporaa,  was  taught 
by  Parraenidee,  wJ^-wBr  connected  with  the  Pythagorean*,  and 
remained  for  a  long  time  the  ezchwire  property  of  the  Italian 
school*.1 

Whilst  in  virtue  of  hi*  political  eagaeity  and  intellectual  eminence 
Thalea  held  a  ptaoe  in  the  traditional  liat  of  the  wiae  men,  on  the 
strength  of  the  disinterested  lovaof  knowledge  which  appeared  in 
his  physical  speculation*  he  waa  accounted  a  philosopher  "  Oi\<f- 
»l  Hia  "  philosophy  "  is  usually  summed  np  in  the  dogma 
ia  the  principle,  or  the  element,  of  thing*";  bat,  a*  the 
nne  "  principlo  "  (lpX4)  and  "  element  '  (e-roi v«<or)  had 
cot  yet  come  into  nee,  it  may  be  conjectured  that  the  phrase  "  all 
thinga  are  water"  (w*Wa  ttmp  trtl)  more  exactly  represents  hi* 
teaching.  Writing*  which  bore  hia  name  were  extant  in  antiquity; 
but  aa  Ariatotle,  when  he  speak*  of  Thalea'*  doctrine,  always  depend* 
upon  tradition,  there  can  be  little  doubt  that  they  were  f orgcrice. 

From  Aristotle  we  learn  (1)  that  Thalea  found  in  water  the 
origin  of  thinga ;  (S)  that  he  conceived  the  earth  to  float  upon  a 
sea  of  the  elemental  .fluid  ;  (8)  that  he  supposed  all  thinga  to  be 
full  of  god* ;  (4)  that  in  virtue  of  the  attraction  exerciaed  by  the 
magnet  he  attributed  to  it  a  aouL  Here  our  information  ends. 
Aristotle's  roggeation  that  Thalea  waa  led  to  hi*  fundamental 
dogma  by  observation  of  the  part  which  moiatnre  play*  in  the  pro- 
duction and  the  maintenance  of  life,  and  SimpUciua's,  that  the 
impressibility  and  the  binding  power  of  water' were  perhapa  also  in 
hia  thought*,  are  by  admiseion  purely  conjectural  SimpUciua's 
further  suggestion  that  Thale*  .conceived  thf  element  to  be  modi- 
fied by  thinning  and  thickening  ia  plainly  inconaUtent  with  the 
atatement  of  Theophrastua  that  the  hypothesis  in  queation  waa 
necnliar  to  Anaximenea.  The  assertion  preserved  by  Stobseua  that 
Thale*  recognized,  together  with  the  material  element  "water,** 
"  mind,'*  which  penetrate*  it  and  seta  it  in  motion,  ia  refuted  by  the 
precise  testimony  of  Aristotle,  who  declares  that  the  early  physicieta 
did  not  diatipguiah  the  moving  causa  from  the  materiiu  cause,  and 
that  before  Hermotimua  and  'Anaxagoraa  no  one  postulated  a 
creative  intelligence. 

It  woold  seem,  then,  that  Thalea  sought  amid  the  variety  of 
things  a  single  material  cause  ;  that  he  found  auch  a  cause  in  one 
of  the  forma  of  matter  moat  familiar  to  him,  namely,  water,  and 
accordingly  regarded  earth  and  all  that  it  contain*  aa  water  vari- 
ously metamorphosed  ;and  that,  aaking  himself  no  questions  about 
the  manner  of  its  tranaformation,  he  waa  content  ^  to  see  in  the 
force*  of  nature  present  deities"  (Zeller). 

The  doctrine  of  Thale*  waa  interpreted  and  developed  in  the 
course  of  three  succeeding  generations.  First,  Anaximander  chose 
for  what  he  called  hia  "  principle  "  (A»x4),  not  water,  but  a  cor- 
poreal element  intermediate  'between  fire  and  air  on  tboone  band 
and  water  and  earth  on  the  other.  Next,  Anaximenea,  prefer- 
ring air,  resolved  Its  transformation*  into  processes  of  thinning 
and  thickening.  Lastly,  Heraclitua  asserted  the  claims  of  fire, 
which  he  conceived  to  modify  itself,  not  occasionally,  bnt  per- 
poXually.  Thus  Thalea  recognised  change,  bnt  waa  not  careful  to 
explain  it ;  Anaximander  attributed  to  change  two  direction* ; 
Anaximenea  conceived  the  two  aorta  of  change  as  rarefaction  and 
condensation  ;  Heraclitua,  perceiving  that,  if,  aa  hia  predecessor* 
bad  tacitly  assumed,  change  waa  occasional,  the  interference  of  a 
moving  cause  waa  necessary,  made  change  perpetual.  But  all  four 
agreed  in  tracing  the  variety  of  thing*  to  a  single  material  cause, 
corporeal,  endowed  with  qualities,  and  capable  of  self-transforma- 
tion. A  new  departure  waa  taken  by  the  Eleatic  Parmenide*  (aee 
vol.  xviii.  p.  816),  who,  expressly  noting  that,  when  Thalea  and 
bis  ancceaaora  attributed  to  the  supposed  element  changing 
qualities,  they  were  untrue  to  tbe  principle  of  monism,  required 
that  the  superficial  plurality  of  nature  should  be  strictly  distin- 
guished from  ita  fundamental  unity.  Hence,  whereas  Thalea  and 
bis  successors  had  confounded  the  One,  the  element,  and  tbe  Many, 
ita  modifications,  the  One  and  the  Not-One  or  Many  became  with 
Farmenidee  matters  for  separate  investigation.  In  thia  way  two 
lines  of  inquiry  originated!.  On  the  ono  hand  Empedocles  and 
Anaxagoraa,  abandoning  the  puaauit  of  the  One,  gave  themselves 
to  the  scientific  study  of  the  Many;  on  the  other  Zeno,  abandoning 
the  pursuit  of  the  Many,  gave  himself  to  the  dialectical  atudy  of 
the  One.  Both  aucceaaiona  were  doomed  to  failure;  and  the  result 
was  a  scepticism  from  which  the  thought  of  Greece  did  not  emerge 
until  Plato,  returning  to  Parmenidea,  declared  the  study  of  the 
One  and  the  Many,  jointly  regarded,  to  be  the  true  office  of  philo- 
sophy. Thus,  meagre  and  futile  as  the  doctrine  of  Thalea  was,  all 
the  Greek  schools,  with  the  solitary  exception  of  that  of  Pythagoras, 
took  their  origin  from  it  Not  in  name  only,  but  also  In  fact, 
Thalea,  the  first  of  the  Ionian  physicist*,  was  the  founder  of  the 


»  Inl 


earth  to  a  e; 


■  See  O.  V.  RcblapareUl,  / 
xx  2.  Milan,  1»7>. 
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THALLIUM,  ono  of  the  rarer  elements  of  chemistry. 
Ita  discovery  La  one  of  the  outcomes  of  Bunaen  and 
Kirchhofs  method  of  spectrum  analysis.  When  Crookea, 
in  1861,  applied  this  method  to  the  flue-dust*  produced  in 
tbe  roasting  of  a  certain  kind  of  pyrites  he  observed  in  its 
spectrum  a  green  line  foreign  to  all  then  known  spectra, 
and  concluded  that  hia  substance  must  contain  a  new 
element,  to  which  he  gave  the  name  of  thallium,  from 
6aW6t,  a  green  twig.  Crookea  presumed  that  his  thal- 
lium was  something  of  the  order  of  sulphur,  selenium,  or 
tellurium  ;  but  Lamy,  who  anticipated  him  in  isolating 
the  new  element,  found  it  to  be  a  metaL  Our  present 
knowledge  of  the  chemistry  of  thallium  La  based  chiefly 
upon  the  labours  of  Crookea. 

The  chemical  character  of  thallium  presents  striking 
peculiarities.  Dumas  once  called  it  the  44  omithorhynchu* 
paradoxu*  of  metals."  Aa  an  elementary  substance,  it  ia 
Tory  similar  in  ita  mechanical  and  physical  properties  to 
lead ;  like  lead  it  forms  an  almost  insolublo  chloride  and 
an  insolublo  iodide.  But  the  hydroxide  of  thallium,  iu 
most  of  its  properties,  comee  very  close  to  those  of  the 
alkali  metals ;  it  is  strongly  basifbus,  forma  an  insoluble 
chloroplatinate,  and  an  alum  strikingly  similar  to  the 
corresponding  potassium  compound*.  Yet,  unlike  potas- 
sium or  lead,  it  forms  a  feebly  basic  seaquioxide  similar  to 
manganic  oxide,  Mn,Or 

Traces  of  thallium  exist  La  many  kinds  of  pyrites,  as 
used  for  vitriol -making.  The  only  known  mineral  of  which 
it  forms  an  essential  component  is  the  44  crookesite  "  of 
Skrikerum,  Sm&land,  Sweden,  which,  according  to  Norden- 
skiold,  contains  33*3  of  selenium,  45*8  of  copper,  3*7  of 
silver,  and  17*2  of  thallium  in  100  parts.  Crook eaite, 
however,  ia  scarce.  The  best  raw  materials  for  the  pre- 
paration of  thallium  are  the  flue-dusts  produced  indus- 
trially in  the  roasting  of  thalliferoua  pyrites  and  the 
"chamber  muds"  accumulating  in  vitriol-chambers  wrought 
with  such  pyrites ;  in  both  it  is  frequently  associated  with 
SBLEnoii  (q.v.).  The  flue-dust  from  the  pyrites  of  The  ox, 
near  Spa  (Belgium),  according  to  Bottchor,  contains  0'5 
to  0*75  per  cent  of  thallium ;  that  of  the  pyrites  of  Meggcn, 
according  to  Carstanjen,  as  much  aa  3 '5 'per  cent.;  while 
that  of  the  pyrites  of  Ruhrort  yielded  1  per  cent  of  the 
pure  chloride  to  Gunning. 

For  the  extraction  of  the  metal  from  chamber  mud,  the  latter  I* 
boiled  with  water,  which  extracts  the  thallium  as  T1,S04.  From 
the  filtered  solution  the  thallium  ia  precipitated  by  addition  of 
hydrochloric  acid,  as  TIC1,  along,  in  general,  with  more  or  less  of 
chloride  of  lead.  The  mixed  chlorides  are  boiled  down  to  drynesa 
with  oil  of  vitriol  to  convert  them  into  sulphates,  which  are  theo 
separated  by  boiling  water,  which  dissolve*  only  tbe  thallium  salt. 
From  the  filtered  solution  tbe  thallium  ia  recovered,  aa  auch.  by 
mean*  of  pure  metallic  xinc,  or  by  electrolyaia  The  (approximately 
pure)  metallic  aponge  obtained  is  waehed,  made  compact  by  com- 
pression, fused  in  a  porcelain  crucible  in  an  atmosphere  of  hydro- 
gen, and  cast  into  sticks.  Methods  for  tbo  final  purification  of  the 
metal  will  easily  be  deduced  from  what  follows. 

Tho  metal  ia  bluish  white ;  it  ia  extremely  soft  but  almost  devoid 
of  tenacity  and  elasticity.  Ita  specific  gravity  is  11*84.  It  fuses 
at  290°  C. ;  at  a  white  heat  it  boil*  and  can  be  distilled  in  hydrogen 
gaa  Whon  heated  in  air  it  ia  readily  oxidized,  with  formation  of 
a  reddish  or  violet  vapour.  When  exposed  to  the  air  it  readily 
draws  a  film  of  oxide;  tbe  tarnished  metal  when  plunged  into 
water  reaasuraes  its  metallic  lustre,  the  oxide  film  being  quickly 
diaaol  ved.  When  kept  in  contact  with  water  and  air  it  ia  gradually 
converted  into  hvdroxide,  TLOH.O  or  TIOH. 

This  kydraU,  TIOH.  moat  ionvenientl, 
the  solution  of  the  aulphata  with  baryta  i 
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solution  in  long  t«Uow  no«dlM,  T10H  or  T10H  +  H.O,  which  dissol ve 
readily  in  water',  forming  sn  intensely  alkaliuo  solution,  which  acta 
as  a  cauatic,  like,  for  instance,  potash-loy .  aud  like  it  greedilv  absorbs 
carbonic  acid  from  the  atmosphere.  But,  unlike  tho  alkalies,  it 
readily  loses  ita  water  at  100*  C.  and  even  at  the  ordinary  tempera- 
ture, to  pais  into  the  state  of  anhydroua  T1,0,  which  is  black  or 
black-violet. 

The  chloride,  T1C1,  is  readily  obtained  from  the  eolation  of  any 
thalloas  salt  (e.g.,  the, sulphate),  by  addition  of  hydrochloric  aciu, 
aa  a  white  preeipitato  similar  in  appearance  to  chloride  of  silver, 
like  which  it  turns  violet  in  the  light  and  fuses  below  redness  into 
a  (yellow)  liquid  which  freezes  into  a  horn-like  flexible  mass.  The 
specific  gravity  of  this  "horn"  thallium,  as  one  might  call  it,  is 
7  02.  One  part  of  the  precipitated  chloride  dissolves  at  0*  C.  in 
£00  parts  of  water,  and  fat  70  parte  at  100*  C.  It  is  less  soluble 
in  dilute  hydrochloric  acid.  Carbonate  of  soda  solution  dissolves 
it  pretty  freely. 

Tho  iodide,  Til,  is  a  yellow  precipitate,  which  requires  16,000 
parts  of  cold  water  and  still  more  of  solution  of  iodide  of  potassium 
tor  its  solution. 

The  chloroplatinatt,  PtCl,TI„,  readily  obtainable  from  thallous- 
salt  solutions  by  addition  of  chloride  of  platinum  (PtCl(Ht),  is  a 
yellow  precipitate  soluble  in  no  less  than  15,600  parts  of  cold  water. 

The  carbonate,  TltCO,,  comes  closer  to  the  lithium  compound  than 
to  any  other  ordinary  carbonate.  It  forms  resplendent  monoclinie 
prisms,  soluble  at  18*  C.  in  191  and  at  100*  iu  i  it  parts  of  water. 
A  etable  bicarbonate,  T1HCO,,  does  exist. 

The  iiilpAate,  TI.SO.,  forms  rhombic  prisms  isomorphoua  with 
K,S04. ,  It  dissolves  at  18'  C.  in  20  8  and  at  101'  in  5-2  parts  of 
water.  It  unites  with  vitriol  into  an  acid  salt,  TlHSO.  +  SHjO, 
and  with  sulphate  of  alumina  into  an  "alum,"  AIJ(S04),T11S04  + 
2.H.O. 

Thai  tie  talU  are  related  to  thallous  pretty  much  as  manganic 
are  to  manganous.  The  chloride,  TIC1»  is  obtained  as  a  solution 
by  tossing  chlorine  into  a  suspension  of  thallous  chloride,  in  water. 
Tho  solution,  when  evaporated  in  vacuo,  deposits  colourless  crystals, 
TICU+HtO.  For  the  oxide,  if  chlorin*  be  passed  into  a  solution 
of  thallous  chloride  in  carbonate  of  soda  a  brown  precipitate  is 
produced,  which,  after  drying,  has  tho  composition  Tl,0,  +  H,0. 
When  heated  with  strong  hydrochloric  acid  it  evolves  chlorine  and 
yields  TSICI  ;  when  heated  with  oil  of  vitriol  it  yields  oxygen  gas 
and  thallous  sulphate.  Thallic  sulphate,  however,  does  exist,—  in 
crystals,  Tl,(SO,),  + 711,0,  soluble  in  dilute  sulphuric  acid,  but 
decomposed  by  water,  with  precipitation  of  hydratcd  Tl:Or 

tnalij$U. — All  thallium  compounds  volatile  or  liable  to  dissocia- 
tion at  the  temperature  of  the  flame  of  a  Bunsen  lamp  impart  to 
such  flame  an  intense  green  colour.  •  The  spectrum  consists  of  only 
one  line,  which,  or  course,  has  a  definite  position  in  the  spectrum, 
and  consequently  is  easily  identified,— a  most  delicate  test 

Prom  solutions  containing  it  as  thallous  salt  tho  metal  is  easily 
precipitated  as  chloride,  iodide,  or  chloroplatinate  by  the  corre- 
sponding reagents  (see  supra),  i  Sulphuretted  hydrogen,  in  the 
presence  of  free  mineral  acid,  gives  no  precipitate;  sulphide,  of 
ammonium,  from  neutral  solutions,~prccipitatca . T1,S  as  a  dark 
brown  or  black  precipitate,  insoluble  in  excess  of  reagent  Thallic 
salts  are  easily  reduced  to  thallous  by  means  or  solution  of  sulphur- 
ous acid,  and  thus  rendered  amenable  to  the  above^reactions. 

Tho  atomic  weight  of  thallium  was  determined  very5arefully  by 
Crookea.    Ho  found  it  Tl- 2012,— O  being  16.  (W.  D.) 

THAMES,  the  most  important  jiver  in  Great  Britain, 
has  its  source  in  several  streams 'on"*  the  ""Gloucestershire 
border,  the  main  one  having  its  rise  in  the  parish  of  Coates, 
3  miles  south-west  of  CirencesteV.  The'upper  part  of  the 
river,  until  the  junction'with  the  Thame  near  Dorchester, 
is  generally' called  the  Isis,  a  usage*  to  which  Camden  per- 
haps gave  currency,  who  dcrivc8|*the"*word  Tamcsis  or 
Thames  from  the  junction  of*the  names  of  the  two  rivers, 
the  Thame  and  Isis.  The  total  length  of4the  river  from 
Thames  Head  to  London  Bridge  is  170  miles,  and  to  Sheer- 
ness  228  miles.  It  drains  an  area  of  6100  miles.  It  be- 
comes navigable  24  miles  from  ita  source,  near  Lechlade, 
its  waters  having  been  greatly  augmented  by  the  junction 
of  the  Colne,  Leach,  and  Churn  ;  here  also  is  the  junction 
with  the  Thames  and  Severn  Canal.  Tho  height  of  its 
source  above  sea-level  is  370  feet,  and  that  of  the  stream 
at  Lechlado  250  feet,  the  average  fall  between  Lechlade 
and  London  Bridge  (146  miles)  being  21  inches  per  mile. 
The  course  is  remarkably  equable  throughout.  Above 
Tcddington,  19  miles  from  London  Bridge,  the  tidal  wave 
nay  be  said  to  cease,  and  thence  up  to  Lechlade  naviga- 
tion is  carried  on  by  tho  aid  of  locks.    A  small  steamer 


plies  as  high  as  Oxford.  While  at  Lechlade  the  daily  flow 
of  the  ordinary  summer  level  is  about  100  million  gallons, 
the  flow  at  Teddington  is  about  380  million  gallons.  There 
are  seven  hours  of  ebb  tide  and  five  hours  of  flow  tide.' 
From  the  Nore  to  London  Bridge,  a  distance  of  40  miles,' 
the  tidal  wave  travels  in  two  hours,  and  in  other  two  hours 
it  reaches  Teddington.  The  width  of  the  river  at  Tcd- 
dington, is  250  feet,  and  at  London  Bridge  the  width  at 
high  tide  is  800  feet,  the  depth  being  30  feet,  while  at  low 
tide  the  width  is  650  feet  and  the  depth  12  feet,  /  Large 
barges  can  ascend  the  river  150  miles  above  London  Bridge, 
vessels  of  200  tons  as  high  as  the  bridge,  and  of  400  tona 
to  the  Pool,  below  which,  at  Irongate  and  St  Katherine's 
wharf,  deep-sea  steamer  navigation  commences,  while  vessels 
of  any  tonnage  can  come  as  high  as  Deptford. 

The  Thames  lcavca  the  Gloucestershire  and  Wiltshire  border  near 
Buscot,  after  which  it  separates  successively  Rerks  and  Oxford, 
Berks  and  Bucks,  Middlesex  and  Surrey,  and,  finally,  at  its  estuary, 
Es*ex  and  Kent.  Below  Lechlade  it  has  a  winding  course,  passing 
near  Farringdon  and  Bamnton.  After  receiving  the  Windrush,  it 
passes  near  the  grounds  of  Blenheim,  whence  it  receives  from  the 
left  the  Evenlode,  and  at  Oxford  it  receives  from  the  left  the  Cher- 
welL  It  then  flows  in  a  southerly  direction  to  Abingdon,  where  it 
receives  on  the  right  tho  Ock  from  the  valley  of  tho  White  Horse, 
and  has  a  junction  with  the  Wilts  and  Berks  Canal.  Turning  in 
an  easterly  direction  it  is  joined,  about  a  mile  after  passing  Dor- 
chester, by  its  principal  affluent  the  Thame.  Thence,  through  an 
opening  of  the  Chiltcrn  Hills,  it  passes  Kensington,  and  turns 
southwards  by  Wallingford  and  Reading,  where  it  receives  the 
Kennet  from  the  right  It  then  bends  northward  to  Henley,  east- 
ward to  Great  Mnrlow,  and  southward  to  Maidenhead,  where  it 
receives  from  the  right  the  Loddon.  Winding  in  a  south-easterly 
direction  it  passes  Eton,  Windsor,  Datchet,  Staines,  and  Chertscy, 
receiving  at  Staines  the  Colne  from  the  loft  Plowing  through  the 
grounds  of  Hampton  Court  it  reaches  Kingston  and  Tcddington, 
where  its  bulk  is  increased  by  the  tidal  wave.  Proin  Richmond, 
where  it  receives  the  Mole,  it  begins  to  pass  the  villas  and  suburbs 
of  London.  At  Gravcsend,  27  miles  below  London,  it  haa  a  width 
of  half  a  mile,  and  at  the  Nore  lighthouse,  SO  miles  below  London 
Bridge,  the  estuary  widens  to  nearly  10  miles.  In  the  tidal  reaches 
the  principal  affluents  of  the  Thames  are  the  Mole  at  Richmond, 
the  Brent  at  Brentford,  the  Wandle  at  Wandsworth,  the  Lea  at 
Black  wall,  the  Roding  at  Barking  Creek,  the  Ingrebonrne  at  Rain- 
ham,  and  the  Medway  at  Sheerncaa.  The  land  adjoining  the  river 
is  greatly  subject  to  floods,  and  from  above  London  there  were  in 
ancient  timea  wide  stretches  of  marsh  land  covered  by  shallow 
lagoons.  **  The'embankments  below  London  Bridge  dato  possibly 
from  the  time  of  tho  Romans,  but  their  origin  is  the  subject  of 
much  dispute  (seo  LondoH,  vol.  xiv.  p.  840).  Between  London 
Bridge  and  Chelsea  tho  bed  of  the  river  has  been  altered  artificially, 
and  flooding  is  prevented  by  a  marine  wall  (see  Londok,  voL  xiv. 
p.  823).% The  Themes  occupies  the  bed  of  a  much  larger  prehis- 
toric river,  the  gravels  of  wnich  adjoiu  its  banks  at  a  considerable 
distance. 

Tho  scenery,  though  scarcely  to  be  called  picturesque,  snd  in  a 
certain  sense  monotonous,  has  a  peculiar  charm  from  the  richness 
of  its  sylvan  beauty  and  ita  pleasant  alternation  of  hill  and  dale. 
The  number  of  ialands  that  occur  in  the  course  of  the  river  add  to 
its  interest,  and  afford  convenient  seclusion  for  the  erection  of  boat- 
houses  and  tents.  »  The  Thames  vies  with  the  Tyne  as  the  principal 
river  fur  boat-racing  in  England,  and  of  coarse  greatly  surpasses  the 
latter  river  as  regards  amateur  boat-racing,  the  principal  fixtures 
in  which  are  the  Oxford  and  Cambridge  boat  race  and  the  Henley 
regatta,  The  river  affords  about  one  half  of  tho  water  supply  of 
London,  and  is  the  principal  outlet  for  its  sewage,  .  It  is  under  ths 
-rovemment  of  conservators,  originally  constituted  in  1857,  but 
their  duties  havo  been  extended  by  several  subsequent  Acts. 

See  TU  «.«er  ftanvt  /nm  Ojftr*  t*  M«  Sea,  1SS» ;  CssmII's  KcyaJ  Rinr 
(rlehlr  lllurtrsled),  1SU  ;  UuiUr  i  Phfi^rathm  1877:  sad  Dickens's  Dicfw-ar* 
a/ iSt  IHomtt. 

THANApor  Tannah,  a  district  in  Bombay  presidency, 
India,  with  an  area  of  4243  square  miles,  lying  between 
18*  42'  and  20"  20'  N.  lat,  and  72*  45'  and  73*  48'  E.  long. 
It  extends  along  the  coast  for  105  miles,  with  a  breadth  of 
50  miles,  and  is  confined  between  the  Sahyadri  Ghats  on 
the  E.  and  the  sea  on  the  W.,  while  on  the  N.  it  is  bounded 
by  the  Portuguese  territory  of  Daman* and  by  Surat 
district,  and  on  the  S.  by  Kolaba  and  Poena  districts. 
The  district  is  well  watered  and  wooded,  and,  except  io 
the  north-east,  is  a  low-lying  rice  tract  broken  by  hills.' 
The  spurs  of  the  GhaU  form  health  recorts  :  the  two  most 
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con  que uoua  hills  aro  Matherin  and  Tungar.  Moat  of  the 
hills  were  once  fortified,  bat  the  forta  built  on  them  are 
now  dilapidated  and  useless.  The  only  rivers  of  any 
importance  are  tho  Vaitarna  and  the  Ulhas,  the  former 
oeing  navigable  to  a  distance  of  about  2C  miles  from  its 
month  ;  the  latter  is  also  navigable  in  parts  for  small  craft 
There  are  no  lakes  ;  but  tho  Yebar  and  the  Tulsi,  formed 
artificially,  supply  Bombay  city  with  water.  The  forests, 
lying  chiefly  in  the  northern  half  of  the  district,  occupy 
1661  square  miles,  or  about  40  per  cent,  of  the  total  area. 
The  average  annual  rainfall  exceeds  90  inches. 

Id  1881  th«  population  of  Thins  was  returned  at  908,518  (males 
468,238,  females  410,312);  Hindu*  numbered  806,805.  Moham- 
medans 12,391,  and  Christians  39,515.  The  district  has  *er«n 
towns  with  populations  exceeding  10,000,  namely,  Bandra  (11,987), 
Thana  (see  below),  Bliiwandi  (13,837),  Kalyan  (12,910),  Bassein 
(10,357),  Penvel(l  0,351),  U  ran  (10, 119).  Tho  area  under  cultivation 
in  1885-86  was  1,002, 118  acres,  and  768,057  remained  uncultivated. 
Tho  total  area  of  crops  was  522,810  acres,  including  6885  twice 
crop  pod.  Rico  is  by  far  the  moot  important  product,  and  occupied 
321,680  acres ;  it  U  also  the  chief  article  of  export  Sugar-cane  and 
plantains  are  cultivated  largely,  as  well  aa  mangoes  and  cocoa-nuts. 
In  1886-86  the  gross  revenue  of  the  district  was  £245,182,  the 
lind  yielding  £130,109.  The  territory  comprised  in  tho  district 
of  Thana  formed  part  of  the  dominions  of  the  pesbws,  and  was 
annexed  by  the  British  in  1818  on  the  ovorthrow  of  Baji  rio. 
Since  than  the  operation*  to  put  down  the  Koli  robbers,  which 
extended  over  several  years,  have  been  tho  only  cause  of  serious 
trouble,  and  lately,  in  1871  and  1877,  there  wore  a  number  of  gang 
robberies  which  were  suppressed,  bat  not  without  difficulty. 

THANA,  chief  town  of  the  above  district  and  a  station 
on  the  Qreat  Indian  Peninsula  Railway,  lies  20  miles  north- 
east of  Bombay  city,  in  19*  11'  30"  N.  lat  and  73*  1'  30" 
E.  long.,  and  in  1881  had  a  population  of  14,456  (males 
7856,  females  6600).  It  is  a  manicipal  town  and  a  port, 
and  contains  a  civil  hospital  and  poet-office. 

THANE,  or  Thegx.  See  England,  vol.  viii.  p.  274  ; 
and  Nobiuty,  vol  xvii.  p.  529. 

THAPSACUS.    See  Mesopotamia,  vol.  xvL  p.  49. 

THAR  AND  PARKAR,  or  Taint  and  Pabkzk,  a  dis- 
trict in  the  east  of  Sind,  Bombay  presidency,  India,  with 
an  area  of  12,729  square  miles.  It  lies  between  24*  13' 
^nd  26*  15'  N.  lat  and  between  68*  51'  and  71*  8'  E.  long., 
and  is  bounded  on  the  N.  by  Khaipur  state,  on  the  E.  by 
the  states  of  Jaisalmir,  Malani,  and  Jodhpur,  on  the  W.  by 
Hyderabad  district,  and  on  the  S.  by  the  Runn  of  Cutch. 
The  district  is  divided  into  two  portions.  The  western 
part,  called  the  "  Pat"  is  watered  by  the  Eastern  Nam  and 
the  Mithrau  canals,  which  constitute  tho  solo  water-system 
of  the  district  and  the  presence  of  water  has  created  a 
quantity  of  jungle  and  marsh  ;  the  other  part  called  the 
"  Thar,"  is  a  desert  tract  of  rolling  sand-hills,  running 
north  east  and  south-west,  composed  of  a  fine  but  slightly 
coherent  sand.  To  the  south-east  of  Thar  is  Parkar,  where 
there  are  ranges  of  rocky  hills,  rising  to  350  feet  above 
the  surrounding  level,  and  open  plains  of  stiff  clay.  The 
Parkar  portion  of  the  district  contains  the  ruins  of  several 
old  temples ;  one  of  these  is  a  Jain  temple,  which  con- 
tained an  idol  of  great  sanctity  and  repute,  known  under 
the  name  of  Oorcha.  The  climate  is  subject  to  consider- 
able extremes  in  temperature,  being  excessively  hot  in  the 
summer  and  very  cold  In  winter,  the  cold  increasing  as 
the  sand-hills  are  approached. 

The  census  of  1881  returned  the  population  st  203,311  (males 
112,100,  females  90,911);  Hindus  numbered  13,765,  Moham- 
medans 109*924,  and  Christian*  only  11.  Umarkot  the  birth- 
place of  Akbar,  is  the  chief  town,  with  a  population  of  2828.  The 
chief  producU  of  tho  district  are  rice,  joir,  bajri,  cotton,  and  oil 
seeds.  It  ia  estimated  that  only  46  per  cent  of  the  arable  area 
ia  under  cultivation.  The  exports  are  chiefly  rice,  wheat,  oil  seeds, 
cattle,  goats,  snd  sheep;  the  imports  consist  of  cotton,  metals, 
dried  fruits,  piece  goods,  sugar,  and  tobacco.  The  msnufsctures 
are  chiefly  blankets,  camel  ■addles,  and  coarse  cotton  cloth.  The 
imperial  revenue  in  1885-80  amounted  to  £11,313,  of  which  the 
land  supplied  £32,927. 

Ve-y  little  Is  known  of  tho  early  history  of  the  district  The 


»  be  descendants  of  Psrmar  Soda,  are  supposed 
is  part  of  Sind  about  1226,  when  they  quickly 
of  the  country,  though,  according  to  other 
1  not  conquer  the  country  from  the  Sumras. 


8oda  Rajputs,  said  to  I 
to  have  come  into  this  ) 
displaced  the  ruler* 

authorities,  they  did  not  conquer  the  country 
the  dominant  race,  before  tho  beginning  of  the  16th  century.  The 
local  dynasty  of  the  Sodas  succumbed  to  the  Kalhoras  about  1750, 
since  which  period  the  district  has  been  subject  more  or  less  to 
8ind.  The  Talpur  mirs  succeeded  the  Kalhoras,  and  built  a 
number  of  forts  to  overawe  the  people,  who  were  lawless  and 
addicted  to  robbery.  On  tho  British  conquest  of  Sind  in  1813  th* 
greater  part  of  the  district  was  made  over  to  Cutch;  and  in  1856 
it  was  wholly  incorporated  in  the  province  of  Sind.  In  1859  a 
rebellion  broke  out  which  was  quickly  suppressed. 

THARRAWADDY,  a  district  in  the  Pegu  division  of 
Burmah,  with  an  area  of  2014  square  miles.  It  lies 
between  17"  30'  and  18*  40'  N.  lat  and  between  95*  20' 
and  96*  10'  E.  long.,  and  is  bounded  on  the  N.  by  Prome, 
ou  the  E.  by  the  Pegu  Yoma  range,  on  the  S.  by  Hantha- 
waddy,  and  on  the  W.  by  Henzada.  Tho  Pegu  Yoma 
range  separates  Tharrawaddy  from  Toungii  district,  and 
forms  the  water-parting  between  the  rivers  Irrawaddy  and 
Sittang ;  there  are  also  many  small  elevations.  The 
Irrawaddy,  which  traverses  tho  district  for  46  miles,  is 
the  principal  navigable,  river.  Another  important  river  is 
the  Hlaing,  which  runs  through  the  district  from  north  to 
south,  receiving  from  the  east,  through  numerous  channels, 
the  drainage  of  the  Pegu  Yoma  Mountains,  which  fertilizes 
the  plain  on  its  eastern  bank.  There  are  twenty-three 
teak  forests  and  four  fuel  reserves  in  the  district  covering 
an  area  of  817  square  miles.  Among  the  wild  animals 
generally  found  in  the  mountains  are  the  elephant 
rhinoceros,  bison,  and  various  kinds  of  feathered  game. 

In  1881  the  population  was  returned  at  278,155  (males  113,113, 
females  131,712),  of  whom  1935  were  Hindus,  1110  were  Moham- 
medans, 270,552  were  Buddhists,  whilst  Christisns  and  aborigine* 
numbered  2363  and  2135  respectively.  The  area  under  cultivation 
in  1885-86  comprised  323,512  sores,  and  that  available  for  cultiva- 
tion 186,002  acres;  forests  occupied  361,624  sere*.  The  chief  pro- 
ducU of  the  district  sre  rice,  sesamaro,  tobacco,  sugar-cane,  cotton, 
and  fruit*.  The  gross  revenue  of  Tharrawaddy  in  1885-86  waa 
£85,251,  of  which  the  land  yielded  £51,623.  The  history  of  tho 
district  is  identical  with  that  of  Henzada  (?.».).  Tharrawaddy 
was  formed  in  1678  out  of  thst  portion  of  Henzada  lying  east  of 
the  Irrawaddy.  It*  headquarter*  are  at  Thoon  tahay,  on  the 
stream  of  the  same  name. 

THASOS,  an  island  in  the  north  of  the  ^Egean  Sea,  off 
the  coast  of  Thrace,  3  J  miles  distant  from  the  plain  of  the 
river  Nestus  (now  the  Kara-Su).  The  island  was  colonized 
at  an  early  date  by  Phoenicians,  attracted  probably  by  its 
gold  mines ;  they  founded  a  temple  of  Hercules,  which 
still  existed  in  the  time  of  Herodotus.  Thasus,  son  of 
Phoenix,  is  said  to  have  been  the  leader  of  the  Phoenicians, 
and  to  have  given  his  name  to  the  island.  In  720  or  708 
B.c.  Thasos  received  a  Greek  colony  from  Pare*.  In  a 
war  which  tho  Parian  colonist*  waged  with  the  Salens,  a 
Thracian  tribo,  the  poet  Archilochus  threw  away  his  shield. 
The  Greeks  extended  their  power  to  the  mainland,  where 
they  owned  gold  mines  which  were  even  more  valuable 
than  those  on  the  island.  From  these  sources  the  Tbasianu 
drew  great  wealth,  their  annual  revenues  amounting  to 
200  or  even  300  talents.  Herodotus,  who  visited  Thasos, 
says  that  the  beet  mines  on  the  island  were  those  which 
had  been  opened  by  the  Phoenicians  on  the  east  side  of  the 
island,  facing  Samothrace.  After  the  capture  of  Miletua 
(494  b.c.)  Hiatiaeus  laid  siege  to  Those*.  The  attack 
failed,  but,  warned  by  the  danger,  the  Tbasians  employed 
their  revenues  to  build  war  ships  and  strengthen  their 
fortifications.  This  excited  the  suspicions  of  the  Persians, 
and  Darius  compelled  thorn  to  surrender  their  ships  and 
pull  down  their  walla.  After  the  defeat  of  Xerxes  the 
Thasians  joined  the  Greek  confederacy  ;  but  afterwards 
(in  467,  465,  or  464,  according  to  different  calculations), 
on  account  of  a  difference  about  the  mines  and  marts  on 
the  mainland,  they  revolted.    The  Ath< 


enian.  defeated 
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them  by  sea,  and,  after  a  siege  that  lasted  more  thm  two 
years,  took  tho  capital,  Thasos,  and  compelled  tlie  TWians 
to  destroy  their  walls,  surrender  their  ships,  pay  an 
indemnity  and  an  annual  contribution,  and  resign  their 
possessions  on  the  mainland.  In  411  B.C.,  at  the  timo  of 
the  oligarchical  revolution  at  Athens,  Thasos  again  revolted 
from  Athens  and  received  a  Lacedemonian  governor  ;  but 
in  407  the  partisans  of  Lacedceroon  were  expelled,  and  the 
Athenians  under  Thrasybulus  wcro  admitted.  After  the 
battle  of  vEgospotami  (405  B.C.).  Thasos  again  fell  into 
the  hands  of  the  Lacedemonians  ;  but  the  Athenians  must 
havo  recovered  it,  for  it  formed  one  of  tho  subjects  of 
dispute  between  them  and  Philip  of  Maccdouia.  In  the 
embroilment  between  Philip  III.  of  Macedonia  and  the 
Romans,  Thasos  submitted  to  Philip,  but  received  its 
freedom  at  the  hands  of  the  Romans  after  the  battle  of 
Cynoscephalae  (197  n.c),  and  it  was  still  a  "  free  "  state  in 
the  timo  of  Pliny.  Thasos,  tho  capital,  stood  on  the  north 
side  of  the  island,  and  had  two  harbours,  one  of  which 
was  closed.  Archilochus  described  Thasos  as  "an  ass's 
backbone  crowned  with  wild  wood,"  and  the  description 
still  suits  the  mountainous  island  with  its  forests  of  fir. 
Tho  highest  mountain,  fpsario,  is  342H  feet  high.  Besides 
its  gold  mines,  tho  wine,  nuts,  and  marble  of  Thasos  wore 
well  known  in  antiquity.  Tho  mines  and  marble -quarries 
are  no  longer  worked  ;  and  tho  chief  exports  are  now  fir 
timber  for  shipbuilding,  olive  oil,  honey,  and  wax.  The 
imports  consist  of  manufactured  goods,  beasts  of  burden, 
and  corn,  for  tho  island  is  too  mountainous  to  grow 
enough  corn  for  the  inhabitants. 

In  1858  tho  population,  distributed  in  ten  villages,  was  estimated 
at  10,000.    Tlie  people  aro  Greek  Christians,  and  do  not  differ  in 


appearance  from  tho  inhabitants 
villages  are  mostly  situated  at  S'j 


of  the  other  Greek  islands.  The 
iit « rice  from  the  sea;  for  the 
Uland  aufforcd  from  pirates  up  to  a  time  within  living  memory. 
In  the  early  purl  of  this  c<  nturv  sentinels  stood  on  duty  night  and 
day,  and  at  a  signal  of  alarm  tfic  wholo  population,  including  Iho 
Turkish  aga  himself,  used  to  hide  in  the  woods.  For  a  description 
of  the  island  and  its  remains  of  antiquity,  sue  A.  Conic,  Stist  au/ 
dm  Justin  >!;>  thralisthtn  Ultra,  Hanover,  1  SCO. 

TIIAYETMYO,  a  district  in  the  Irrawaddy  division  of 
Burmah,  having  an  area  of  2397  squaru  miles,  and  lying 
between  18'  50'  and  ID"  30*  N.  hit.  and  between  94-  30 
and  95*  50'  E.  long.  It  is  bounded  on  the  N.  by  the 
newly  acquired  territory  of  Burmah,  on  tho  E.  by  TounTii 
district,  on  tho  S.  by  Promo,  and  on  the  W.  by  Sandoway 
On  tho  west  is  the  Arakan  Yoina  range,  and  on  the  cast 
tho  Pegu  Yotna  ;  and  the  face  of  the  country,  where  it 
does  not  rise  into  mountains,  is  everywhere  broken  by  low- 
ranges  of  hills,  many  of  which  are  barren  and  destitute  of 
all  vegetation.  Tho  greater  part  of  tho  district  is  wooded, 
and  tho  Yomas  east  and  west  aro  covered  with  forests  now 
mostly  preserved.  The  chief  river  is  the  Irrawaddy,  which 
traverses  Tbayetmyo  from  north  to  south.  Tho  country 
is  well  drained  ;  tho  drainage  finds  its  way  to  tho  Irra- 
waddy by  thrca  main  streams  (tho  Pwon,  Ma-htun,  and 
Ma  do)  on  tho  west,  and  by  two  (tho  Kyc  neo  and  Bhwot- 
lay)  on  tho  cast.  Several  salt  and  hot  springs  occur  in 
many  localities  of  the  district  ;  petroleum  is  also  found, 
snd  extensive,  limo  quarries  exist  a  few  miles  south  of 
Thayotmyo.  The  principal  wild  animals  are  leopards, 
wild  cats,  barking  deer,  elephants,  rhinoceroses,  tigers,  black 
bears,  and  wild  hogs.  Silver  pheasants  and  partridges  are 
found  in  largo  numbers,  especially  in  the  mountains. 

In  1831  tho  nnmher  of  inhabitant!  in  tho  district  waa  169,560 
(males  87,303,  females  S2,2i2) ;  Hindus  numbered  2020,  Moham- 
medans lEfll,  Christiana  23t9,  and  Buddhists  148,629.  The 
chief  tonn  is  Thayetinyo,  villi  a  "population  (1881)  of  16,00"  ;  it  is 
situated  in  19"  IS*  43"  N.  lit.  and  9V  11'  40*  E.  long.,  on  the  right 
hank  of  the  Jrrawildy.  Of  tho  total  area  of  1.534.0S0  acres,  only 
10S.1C7  were  under  cultivation  in  1885-88  ;  547,631  were  avail- 
able  for  cullivation  ;  and  forests  occupied  250,256  acres.  Tho  chief 
product*  are  rice,  cotton,  oil  seeds  and  tobacco  ;  cutch  is  also  very 


wlMinOanf.  and  th«  manufacture  of  the  dye-atuff  is  carried  on  exten- 
sively. Coal  hae  recently  been  found  in  the  district,  and  earth  oil- 
well*  exist,  but  neither  coal  nor  oil  has  yet  been  extracted  in  any 
quantity.  Tho  revenue  of  the  diatrict  in  1885-86  wa*  returned  at 
A36.702,  of  which  tho  land  contributed  £10,482.  On  the  annexa- 
tion of  Pegu  by  the  British  in  1852-58,  Thayetmyo  was  formed  into 
a  anbdirision  of  Promo  district;  and  in  1870  it  was  erected  into  a 
separata  jurisdiction  and  placed  under  a  doputy-commiasicmar. 

THEATRE  (Olarpav,  "  a  place  for  seeing,"  from  6nLopi<u). 
The  invention  of  a  building  specially  devised  for  dramatic 
representations  was  due  to  the  Athenians  (see  Drama). 
At  first  representations  at  the  Dionysiac  festivals  were  held 
on  temporary  wooden  platforms ;  an  accident,  however, 
which  occurred  in  500  B.C.  induced  the  Athenians  to  begin 
tho  construction  of  a  pormanent  building.  This  first  theatre 
was  not  completed  till  340  B.C.,  and  during  the  interval  a 
large  number  of  theatres,  designed  on  the  same  model,  had 
been  erected  in  many  towns  of  Greeco  and  Asia  Minor, 
though  in  some  cases,  as  at  Sparta,  they  were  used  for 
assemblies  of  the  people  and  dances  rather  than  for 
dramatic  performances.  Tho  great  Dionysiac  theatre  at 
Athens  was  placed  in  the  Lcnx-utn,  an  enclosure  sacred  to 
Dionysus,  and  its  auditorium  is  scooped  out  of  the  rock  at 
the  base  of  the  Acropolis  on  its  south-east  side.  A  similar 
position  on  the  slope  of  a  hill  was  always  chosen  by  tko 
(3 recks,  and  it  was  not  till  tho  1st  contury  B.C.  thit 
theatres  were  built  by  tho  Romans  on  a  lovol  site. 
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fio.  l.-Plen  of  Ui*  Theatre  at  aljrra. 

Fig.  1  shows  the  plan  of  the  existing  thcatro  at  Myra, 
in  the  south  east  of  Lycia,  which,  though  late  in  date,  is 
built  after  tho  old  Greek  model.1  The  scats  for  the 
audience  aro  arranged  in  concentric  tiers,  rising  like  steps 
one  above  the  other  (see  fig.  2) ;  these  mainly  rest  on  a 
cavity  excavated 
in  the  hillside, 
and  tho  whole 
spaco  occupied  by 
tho  spectators  was 
called  the  koiAok 
(Lat  crtvcrt)  About 
half-way  up  the 
slopo  is  an  encirc- 
ling passage  (Sia- 
foi/ia,  prxcine(ia) 


Fl«.  J.— S>ett«n  ihox  li-e  (tie  Sesls  A, — Willi  D, 
pLfteo  for  •|ici<tstocs*  feet. 


Flights  of  steps  divide  the  scats  into 
wedge-shaped  blocks  («f/iK<o>?,  cunci).  At  the  highest 
level  behind  tho  top  row  of  scats  ran  a  eolounade,  form- 
ing a  covered  passage  with  a  gallery  at  the  top.  Rows 
of  niches  were  formed  in  the  back  wall  of  this,  and 
also  sometimes  in  the  low  wall  encircling  tho  Sia£«*iia ;  in 
these  niches  a  scries  of  lar^e  bronze  jars  (r/x/ta)  were  set  : 
they  were  intended  to  catch  and  repeat  tho  reverberation 
of  tho  voices  from  the  stage.    Vilruvius  (iii.  5)  give* 


1  Soe  Texier  and  I'ullan,  A:. a  J/i.i^r, 
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elaborate  directions  for  the  construction  of  these  vases, 
which  were  to  be  tuned  in  a  chromatic  scale  ;l  he  mentions 
their  use  bj  the  Greeks,  but  says  he  knows  of  no  Roman 
theatre  which  possessed  these  vases,  the  real  utility  of 
which  is  very  problematical1   Tho  segmental  floor  space 
in  a  Greek  theatre  was  called  the  6p)0<rrpa.  (orehettra),  and 
was  occupied  by  the  chorus  ;  in  the  centre  of  this  was  the 
9vfLtXr],  a  platform  slightly  raised  on  steps,  in  the  middle 
of  which  was  an  altar  to  Dionysus.    The  stage  (vpovicyviov, 
protcenium)  was  a  narrow  platform,  raised  3  to  5  feet 
above  the  orchestra,  with  which  it  communicated  by  stairs, 
so  that  the  chorus  could  move  from  one  place  to  the  other; 
the  central  part  of  the  stage,  where  the  principal  actors 
usually  stood,  was  the  Xoyuov  (putpitum).    The  stago  was  I 
also  connected  with  a  chamber  under  it  (vn-ocncqi'iov)  by  a 
flight  of  stairs  called  \apmvun  nXxpcucts,  by  which  ghosts 
ascended.    At  the  back  of  the  stage  was  a  lofty  wall, 
which  usually  reached  to  the  level  of  the  colonnade  behind 
the  highest  row  of  seats  j  this  was  the  trierm  (teena),  in 
which  were  three  doors  leading  into  the  stage  from  the 
actors'  dressing-rooms  behind  it.*    This  wall  was  usually 
decorated  with  three  orders  of  columns  and  entablatures, 
forming  an  architectural  facade,  which  represented  a  palace 
or  temple,  before  which ,  the  action  of  the  play  was 
supposed  to  tako  place.    Other  movable  wooden  scenery 
was  in  some  cases  added  in  front  of  the  permanent  scena  ; 
or  curtains  with  woven  or  embroidered  figures  were  hung 
against  it  to  form  a  background  to  the  actors  (vapa- 
■wcracrfxa  or  avXatiou,  aulma  or  tiparivm).    More  elaborate 
painted  scenes  were  also  used,  but,  according  to  Aristotle 
(Poet.,  iv.  16),  not  before  the  timo  of  Sophocles.  Various 
kinds  of  machinery  were  used,  such  as  the  /iij^anj,  to  suspend 
in  the  air  an  actor  who  was  playing  tho  part  of  a  god 
descending  from  heaven;4  and  the  fipomiov,  an  apparatus 
to  imitate  thunder  by  stones  rolled  in  metal  jars,  probably 
in  the  ghost-chamber  under  the  stage.    Women  were  not 
excluded  from  tho  Greek  tragic  drama,  but  appear  to  have 
sat  by  themselves  in  the  upper  rows  of  seats  (Athenteus,  xii. 
534).'  At  least  in  late  times  the. chief  priestesses  of  Athens 
occupied  marble  thrones  in  the  irpo*&pia  or  front  row. 

The  remains  of  the  Dionysiac  theatre  at  Athens,  the 
prototype  of  all  later  theatres,  were  excavated  in  1862, 
when  the  proscenium,  orchestra,  and  lower  rows  of  seats 
were  found  in  a  fair  state  of  preservation.  It  must  have 
held  30,000  people:  the  cavea  reaches  from  the  foot  of 
the  Acropolis  hill  to  close  under  tho  upper  circuit  wall. 
The  rock-cut  cavern,  which  was  faced  with  the  choragic 
monument  to  Thrasyllus  (320  B.C.),  seems  to  have  opened 
behind  the  highest  row  of  Beats 4  the  face  of  the  rock  is 
here  scarped  to  a  curve  concentric  with  tho  lines  of  seats. 
The  most  interesting  discovery  was  that  of  a  row  of  67 
marble  thrones  in  the  front  row,  each  inscribed  with  the 
lumo  of  one  of  the  chief  Athenian  priests  or  with  that  of 
a  secular  official.4    The  cavea  was  divided  into  13  cunci; 


1  Th»  well-preserved  theitre  at  Tauromenium,  in  Sicily,  atill  bu 
than  niches,  which  are  eontrired  in  the  dwarf  wall  on  which  the 
column*  of  the  upper  gallery  stoo-i. 

*  Earthenware  vase*,  which  are  sometimes  fonnd  under  the  floors  of 
medieval  church  stalls,  were  probably  placed  there  through  a  mistaken 
notion  that  this  was  carrying  out  Vitruvius's  recommendation. 

'  The  central  door,  used  by  the  chief  actor,  was  "the  royal  door." 

*  Hence  the  Roman  proverbial  phrase,  "  deua  ex  machine. " 

'  This  la  shown  by  Jacobs,  Cirn.  Sckri/ten,  iv.  p.  272,  and 
I'esaow  In  Zinuurmann's  Zeitsckr.  /  d.  AlUrth.,  1837,  No.  29. 

*  These  thrones  are  of  various  dates,  ranging  from  the  reign  of 
Augustas  or  even  earlier  to  that  of  Hadrian ;  see  Papers  0/  the 

School  of  Classical  Studies  at  AlKens,  vol.  f.  p.  123. 
•  Greek  theatre  eents  of  earlier  date  still  exist  In  the  choirs  of 
church**  In  Rome,  where  they  were  once  used  for  the 
or  celebrant's  throne.  These  were  probably  brought  to  Borne  d 
tho  Imperial  period  for  use  in  the  Roman  theatre*  or  amphitheatres. 
The  fto«et  example  of  pare  Hellenic  work  is  in  S,  Retro  in  Vineoli ; 
It  is  decorated  with  delicate  honeysuckle  scroll-work  in  relief. 


a  low  wall  separated  the  auditorium  from  the  orchestra. 
The  front  or  "riser"  of  tho  stage  is  decorated  with  fine  reliefs 
of  deities  on  large  marble  slabs.  These  existing  features 
are  mostly  restorations  of  the  time  of  Hadrian,  but  the 
reliefs  themselves  are  of  much  earlier  date.  The  floor  of 
the  orchestra  is  very  late,  formed  of  roughly  laid  slabs  of 
stone,  with  a  large  central  lozenge  in  marble,  which  may 
mark  the  limits  of  tho  tbymele,  and  is  apparently  part  of 
an  earlier  pavement. 

Tho  position  of  the  i^ionysiac  theatre,  with  many  of 
the  chief  temples  of  Athens  in  sight,  and  with  its  glorious 
view  of  Mount  Hytnettus,  tho  blue  waters,  of  the  yEgean 
Sea,  and  the  islands  of  Salamis  and  ^Egina,  should  not  be 
forgotten  in  reading  the  dramas  of  the  great  tragedians, 
with  their  impassioned  appeals  to  the  glories  of  nature  and 
their  allusions  to  the  protective  uresenco  of  tho  divine 
patrons  of  Attica 

Outside  Athens  the  largest  Greek  theatres  were  those  at 
Megalopolis  (Paus.,  viii.  32),  Cnidus,  Syracuse,  Argos,  and 
Epidaurus.  By  the  end  of  the  4th  century  b.c.  every 
important  Hellenic  city  possessed  its  theatre,  and  new 
ones  were  built  or  old  ones  restored  throughout  the  whole 
period  of  Roman  domination.  The  most  perfect  existing 
oxample  is  that  at  Aspendus  in  Pampbylia,7  a  building  of 
the  2d  century  of  our  era,  in  which  the  early  Greek  model 
has  been  closely  followed.  Aspendus  is  the  only  place 
where  the  whole  scena  with  its  three  orders  of  columns  is 
still  standing,  and  every  row  of  seat*  exists  in  almost  perfect 
condition.  In  this  theatre  tho  whole  interior  appears  to 
have  been  covered  by  an  awning,8  supported  along  the  top 
of  the  scena  by  wooden  poles  set  in  rows  of  perforated 
corbels  like  thoso  on  the  Colosseum  in  Rome.  The  earlier 
Greek  theatres  were  probably  unsheltered  from  the  sun. 
Next  to  Aspendus,  tho  theatre  of  Tauromenium,  in  Sicily 
(see  Taohmina),  is  the  best  preserved,  at  least  as  far  as 
regards  the  scena  and  the  upper  gallery  round  the  cavea. 
That  at  Myra,  in  Lycia  (fig.  1).  is  also  in  good  preservation. 

Tht  Roman  Theatre.— In  U  1  main  the  theatres  of  the 
Romans  were  copied  closely  frt^i  those  of  the  Greeks,  but 
in  the  Greek  theatre 
the  orchestra  occu- 
pied more  than  a 
setnicirclo,  whilo  tho 
Romans  made  it  ex- 
actly half  a-  circle. 
The  accompanying 
diagrams  (see  fig.  3) 
show  the  principle 
on  which  the  plan 
of  each  was  set  out.* 
The  Romans  also 
introduced  another 
important  change,  in 
many  cases  con- 
structing theatres  on 
a  level  site,  not 
scooped  out  of  a  hill-  ' 
side  as  in  the  case 
of  Hellenic  theatres. 
This  necessitated  an  no 
elaborate  arrange- 
ment of  substruc- 
tures, with  raking  vaults  to  carry  the  seats  of  the  cavea, 
and  also  an  additional  visible  facade  with  tiers  of  arches 
following  the  semicircle  of  the  auditorium.  The  design 
universally  adopted  for  this  appears  to  have  been  tiers, 
usually  three  in  number,  of  open  arches,  with  intermediate 

'  See  Texier  and  Fallen.,  Asia  Minor,  London,  18C5. 
*  There  was  also  a  wooden  pent-roof  corbelled  out  orer  the  stage. 
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engaged  columns,  each  tier  being  of  a  different  order,  as  is 
still  to  be  seen  in  the  remains  of  the  theatre  of  Marcellus 
in  Borne.*  The  development  of  the  use  of  the  Btone  arch, 
and  still  more  the  use  of  concrete  for  forming  vaults, 
enabled  the  Romans  to  erect  their  theatres  on  any  site. 
Those  in  Rome  wore  placed  in  the  level  plain  of  tho 
Campus  Martina. 

During  the  Republican  period  the  erection  of  permanent 
theatres  with  seats  for  the  spectators  was  thought  to 
savour  of  Greek  luxury  and  to  be  unworthy  of  the  stern 
simplicity  of  the  Roman  citizens.  Thus  in  154  B.C.  Scipio 
Nasica  induced  tho  senate  to  demolish  the  first  stone 
theatre  which  had  been  begun  by  C.  Cassius  Longinus 
("  tanquam  inutile  et  nociturum  publicis  moribus,*'  Liv., 
Epit.,  48).  Even  in  55  i.e.,  when  Pompcy  began  the 
theatre  of  which  remains  still  exist  in  Rome,  he  thought  it 
wise  to  place  a  shrine  to  Venus  Victrix  at  the  top  of  the 
cavea,  as  a  sort  of  excuse  for  having  stone  seats  bolow  it — 
the  seats  theoretically  serving  as  Bteps  to  reach  the  temple. 
This  theatre,  which  was  completed  in  52  b.c,  is  spoken  of 
by  Vitruvius  as  "the  stone  theatre  "  par  excellence:  it  is 
said  in  the  Regionary  catalogues  to  have  held  40,000 
people.  It  was  also  used  as  an  amphitheatre  for  the 
bloody  shows  in  which  the  Romans  took  greater  pleasure 
than  in  the  purer  intellectual  enjoyment  of  the  drama. 
At  its  inauguration  500  lions  and  20  elephants  were  killed 
by  gladiators.  Near  it  -two  other  theatres  were  erected, 
one  begun  by  Julius  Caesar  and  finished  by  Augustus  in 
13  B.c,  undor  the  name  of  his  nephew  Marcellas,*  and 
another  built  about  the  same  date  by  Cornelius  Balbus 
(Suet.,  Aug.,  29;  Pliny,  U.  N.,  xxxvi.  16).  Scanty  re- 
mains  exist  of  this  last  theatre,  but  the  ruins  of  the 
theatre  of  Marcellus  are  among  tho  most  imposing  of  the 
buildingB  of  ancient  Rome. 

A  long  account  is  given  by  Pliny  (H.  tf.,  xxxvi.  2  and 
24)  of  a  most  magnificent  temporary  theatre  built  by  the 
aedilo  M.  vEmilius  Scaurus  in  58  b.c.  It  is  said  to  have 
held  the  incredible  number  of  80,000  people,  and  was  a 
work  of  the  most  costly  splendour.  Still  less  credible  is 
the  account  whieh  Pliny  gives  {H.  N.,  xxxvi.  24)  of  two 
wooden  theatres  built  by  C.  Curio  in  50  B.C.,  which  were 
made  to  revolve  on  pivots,  so  that  the  two  together  could 
form  an  amphitheatre  in  the  afternoon,  after  having  been 
used  as  two  separate  theatres  in  the  morning. 

In  some  cases  the  Romans  built  two  theatres  close 
together,  one  for  the  Greek  and  the  other  for  the  Latin 
drama,  as  is  the  case  at  Hadrian's  magnificent  villa  near 
Tivoli.  The  two  theatres  at  Pompeii  are  still  well  pre- 
served, and  all  Roman  provincial  towns  of  any  importance 
seem  to  have  possessed  at  least  one  theatre,  designed  with 
the  semicircular  orchestra  after  the  Roman  fashion  (see 
fig.  3).  The  theatres  built  under  the  Roman  rule  in 
Hellenic  cities  seem,  on  the  other  hand,  to  have  been 
usually %  constructed  on  the  old  Greek  model,  probably 
because* they  were  designed  by  Greek  architects.  This  is 
the  case  at  Tauromenium,  Aspendus,  and  Myra  see  (fig. 
1).  An  important  exception  to  this  rule  is  the  still  well- 
preserved  theatre  of  H erodes  Atticus,  at  the  south-west 
angle  of  tho  Athenian  Acropolis,  which  has  a  semicircular 
orchestra.  It  was  built  in  the  reign  of  Hadrian  by 
H erodes  Atticus,8  a  very  wealthy  Greek,  who  spent 
enormous  sums  in  beautifying  the  city  of  Athens ;  ha 
called  it  the  Regillum,  after  his  wifo  Regilla.    Its  cavea, 

1  This  de*ign  vu  also  adopted  (or  their  amphitheatre*,  such  as  the 
colosaea  of  Rome  and  Capua,  the  plan  of  which  reiemble*  the  cavea 
of  two  theatre*  let  together  so  as  to  encloee  an  oval  apace. 

•  According  to  Livy  (it  61),  the  theatre  of  Marcellua  waa  built  on 
the  lite  of  an  earlier  one  erected  by  iBmiliue  Lopidua. 

»  Tbia  theatre  waa  not  begun  when  Pausaotaa  wrote  hU  book  AUica, 
and  waa  complete  when  he  wrote  the  Achaica  (aee  Peus.,  vu,  20)i  It 
la  illuatrmted  in  Mo*.  InM.,  vi.,  plate  16. 


which  is  excavated  in  the  rock,  held  about  6000  people ' 
it  was  connected  with  the  great  Dionysiac  theatre  by  a 
long  and  lofty  porticus  or  stoa,  of  which  considerable 
remains  still  exist,  probably  a  late  restoration  of  the  stoa 
built  by  Eumenes  II.  of  Pergamnm.  In  the  Roman  theatre 
the  "  orchestra  "  was  occupied,  not  by  the  chorus,  but 
by  senators  and  other  persons  of  rank  (Vitr.,  Hi  6).* 
The  Romans  used  scenery  and  stage  effects  of  more 
elaboration  than  was  the  custom  in  Greece.  Yitruvios 
(iii.  7)  mentions  three  sorts  of  movable  scenery: — (1) 
for  the  tragic  drama,  facades  with  columns  represent- 
ing public  buildings  j  (2)  for  comic  plays,  private  houses 
with  practicable  windows  and  balconies;*  and  (3)  for  the 
satyric  drama,  rustic  scenes,  with  mountains,  caverns,  and 
trees. 

The  Modern  Theatre. — During  the  Middle  Ages  miracle 
plays  with  sacred  scenes  were  tho  favourite  kind  of 
drama  ;  no  special  buildings  were  erected  for  these,  as 
they  were  represented  either  in  churches  or  in  temporary 
booths.  In  the  16th  century  tho  revival  of  tho  secular 
drama,  which,  in  the  reign  of  Elizabeth,  formed  so  im- 
portant a  part  of  the  literature  of  England,  was  carried  on 
in  tents,  wooden  sheds,  or  courtyards  of  inns,  mostly  by 
strolling  actors  of  a  very  low  class.  It  was  not  till  towards 
the  close  of  the  century  that  a  permanent  building  was 
constructed  and  licensed  for  dramatic  representations, 
under  the  management  of  Shakespeare  and  Burbags.0  In 

•  The  pit  and  stall*  In  a  modern  theatre  occupy  an  anal  agon* 

position. 

•  These  are  shown  on  Qneco-Romsn  vases  of  the  latest  type,  with 
painting!  of  burlesque  parodies  of  mythological  stories. 

•  The  first  building  specially  erected  in  London  for  dramatic 
purpose*  was  built  in  1570-77  by  the  actor  James  Burbage,  who  was 
originally  a  carpenter  by  trade.  It  was  constructed  of  timber,  and 
stood  in  Holywell  Lane,  Sboreditch,  till  1598,  when  it  was  polled 
down;  it  waa  known  as  "The  Theatre"  par  excellence.  Of  almost 
equally  early  date  was  the  "Curtain"  theatre,  also  in  Shoredltch  ; 
many  explanation*  of  its  name  have  been  riven,  but  the  real  one 
appears  to  be  that  it  was  so  called  from  the  plot  of  ground,  known  a* 
"The  Curten,"  on  which  it  stood,  it  probably  continued  in  nse  till 
the  general  doling  of  theatres  by  order  of  the  parliament  in  1642. 

The  "Globe"  theatre,  famous  for  it*  association.with  Shakespeare, 
was  built  by  James  Burbage,  who  uaed  the  materials  of  "  The  Theatre," 
in  the  year  1598.  Its  site  was  in  Southwark,  in  a  district  called 
"  The  Bankside,"  near  the  old  "  Bear  Gardens."  It  was  aa  octagonal 
structure  of  wood,  with  lath  and  plaster  between  the  main  framework. 
It  was  burnt  in  161S,  rebuilt,  and  finally  pulled  down  and  its  aits 
bnilt  over  in  1644.  IU  name  was  derived  from  it*  sign  of  Atlas  sap- 
porting  the  globe.  Near  it  were  two  less  important  theatres,  "The 
Rose,'  opened  In  1592  by  Henalowo,  and  "The  Swan,"  opened  in 
1598  and  probably  owned  alio  by  Henalow*  ;  like  the  Globe,  It  was 
an  octagonal  wocd-and-plaster  building. 

The  "  Blackfriars  "  theatre,  another  of  the  Burbages  ventures,  was 
built  in  1596  (not  1576,  a*  stated  by  Collier,  Hut.  of  Dramatic  Poetry 
and  Annali  of  tk*  Stage,  new  ed.,  1879,  vol.  L  p.  387),  near  the  old 
Dominican  friary.  :The  "  Fortune "  theatre  was  built  by  Edward 
Alleyn,  the  great  rival  of  the  Barbagea,  in  1599-1600,  at  a  total  cost, 
Including  the  site,  of  £1320.  It  stood  between  Whltecrosa  Street 
and  Golding  Lane.  It  existed  as  late  as  1819,  when  a  drawing  of  It 
was  given  by  Wilkinson  (Londina  illuttrata,  1819).  The  "Red 
Bull"  theatre  was  probably  originally  the  galleried  court  of  sot  inn, 
which  wss  adapted  for  dramatic  purposes  towards  the  close  of 
Elirabcth's  reign.  Other  early  theatres  were  the  "Hope"  or  "  Paris 
Garden  "  theatre,  tho  "  Whltofriars  "  and  "  Salisbury  Court "  theatres, 
and  the  "  Newlngton  "  theatre,  A  curious  panoramic  view  of  London, 
engraved  by  Viascher  in  1616,  shows  the  Globe,  the  Hope,  and  the 
Swan  theatres. 

The  plan  or  the  first  English  theatres  appears  to  have  had  no  con- 
nexion with  those  of  classical  times,  ss  was  the  case  in  Italy :  it  was 
evidently  produced  in  an  almost  accidental  way  by  the  early  custom  of 
erecting  a  temporary  platform  or  ttage  in  the  middle  of  the  open  court- 
yard  of  an  inn,  in  which  the  galleries  ail  round  the  court  formed  boxes 
for  the  chief  spectator*,  while  the  poorer  part  of  the  audience  stood 
In  tho  court  on  all  rtdee  of  the  central  stage.  Something  slmllsr  to 
this  arrangement,  unsuitable  though  it  now  seems,  was  reproduced 
In  buildings,  such  a*  the  Olobe,  the  Fortune,  and  the  Swan, 
for  the  drama.  In  these  and  other 
early  theatres  there  was  a  central  platform  for  the 
by  seat, 


was  a  central  platform  for  tl 
one  siuv^whero  there  was  i 
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the  16th  and  17th  centuries  a  favourite  kind  of  theatrical, 
representation  was  in  the  form  of  "  masques,"  with'  pro- 
tenons  of  grotesquely  attired  actors  and  temporary  scenic 
(Sects  of  great  splendour  and  mechanical  ingenuity.  In 
tie  reigns  of  James  I.  and  Charles  J.  Ben  Jonson  and  the 
architect  Inigo  Jones  worked  together  id  the  production  of 
these  "masques,"  Jonson  writing  the  words  and  Inigo 
Jooes  devising  the  scenic  effects,  the  latter  being  very 
costly  and  complicated,  with  gorgeous  buildings,  land- 
scapes, and  clouds  or  mountains,  which  opened  to  display 
mimic  deities,  thrown  into  relief  by  coloured  lights.  These 
masques  were  a  form  of  opera,  in  which  Ben  Jqnson'a 
Torts  were  set  to  music    Ben  Jonson  received  no  more 
for  bis  libretto  than  Inigo  Jones  did  for  his  scenic  devices, 
and  was  not  unnaturally  annoyed  at  the  secondary  place 
which  he  was  made  to  occupy  :  he  therefore  revenged 
himself  by  writing  severe  satires  on  Inigo  Jones  and  the 
system  which  placed  the  literary  and  mechanical  parts  of 
tlie  opera  on  the  same  footing.    In  an  autograph  MS. 
which  still  exists  this  satirical  line  occurs — "  Painting 
and  carpentry  are  the  soul  of  masque  "  (see  Cunningham, 
Life  of  Inigo  Jones,  London,  1848). 

In  Italy,  during  the  16th  century,  the  drama  occupied 
a  more  important  position,  and  several  theatres  were 
erected,  professedly  on  the  model  of  the  classic  theatre  of 
Vitruvius.  One  of  these,  the  Teatro  Olimpico  at  Vicenza, 
still  exists  ;  it  was  designed  by  Palladio,  but  was  not 
completed  till  1584,  four  years  after  his  death.  It  ba<  an 
architectural  acena,  with  various  orders  of  columns,  rows 
of  statues  in  niches,  and  the  three  doors  of  the  classic 
theatre,  but  the  whole  is  painted  with  strong  perspective 
effects  which  are  very  nnclassical  in  spirit.  Scamozzi, 
Palladio's  pupil,  who  completed  the  Teatro  Olimpico,  built 
another  pseudo-classical  theatre  in  1588  at  Sabbionetta  for 
the  duke  Vcspasiano  Gonzaga,  but  this  docs  not  now  exist. 

In  France  the  miracle  play  developed  into  the  secular 
drama  rather  earlier  than  in  England.  In  the  reign  of 
Louis  XL,  about  1467,  the  "Brothers  of  the  Passion" 
had  a  theatre  which  was  partly  religious  and  partly 
satirical  In  the  16th  century  Catherine  de'  Medici  is 
said  to  have  spent  incredible  sums  on  the  dresses  and 
scenery  for  the  representation  of  the  Italian  ballet ;  and 
in  the  middle  of  the  17th  century  the  regular  opera  was 
introduced  at  Paris. 

At  the  end  of  the  18th  century  the  theatres  of  San 
Carlo  at  Naples,  La  Scala  at  Milan,  and  La  Fenice  at 
Venice  were  the  finest  in  Europe ;  all  these  have  been 
rebuilt  in  the  present  century,  but  have  been  eclipsed  by 
the  theatres  of  Paris,  St  Petersburg,  and  other  capitals, 
both  in  size  and  architectural  splendour. 

'tireynge-bowje."  The  upper  galleries  or  boxes  completely  sur- 
rounded the  stage,  even  the  space  over  the  green-room  being  occupied 
by  boxes.  ThU  being  the  arrangement,  it  i*  easy  to  see  why  the 
octagonal  plan  waa  selected  in  moat  easel,  though  not  in  all, — the 
Fortune  theatre,  for  example,  waa  square.  An  intereating  specifica- 
tion and  contract  for  the  building  of  the  Fortuue  theatre  Is  printed  by 
HsUiwell-Phlllipps  (op.  cit.  infra,  p.  184;.  In  all  its  details  the 
Fortune  is  specified  to  be  like  the  Globe,  except  that  it  la  to  be  square 
»  plan,  sad  with  timbers  of  heavier  scantling.  The  walls  an  to  be 
of  wood  and  plaster,  the  roof  tiled,  with  lead  gutters,  the  stage  of 
oak,  with  a  "  ahadow  "  or  cover  over  It,  and  the  "  tlreynge-howw  "  to 
have  gland  windows.  Two  aorta  of  boxes  are  mentioned,  viz., 
"gentlemen's  roomee"  and  "  twoo-pennle  roomes."  A  woodcut  show- 
tog  thii  arrangement  of  the  interior  is  given  in  a  collection  of  plays 
edited  by  Kirkman  in  1672. 

Mueh  valuable  information  about  the  early  theatres  of  London  ia 
given  by  Wilkinson,  Londina  lUwitrata  (1819),  In  which  are  engrav- 
Lags  of  Krn.  of  them.  See  also  Collier,  But  0/  Dramatic  Poetry, 
1579  ;  Halliwell-Phillipp*,  lift  of  Skaluipeart,  1883;  Malone, 
Awferjr  of  iSt  Stag*,  1790,  republished  by  Boewall  in  1821 ;  the 
pibVitions  0f  the  New  Shakspere  Society  ;  the  Ninth  Report  of 
ti«  Historical  MSS.  CommiMion  ;  and  a  series  of  article*  on  eswly 
Loodon  theatres,  by  T.  F.  Ordish,  in  Th*  Antiquary,  vols,  id,  xfu, 
»od  xlr.,  1885-86. 


•  In  the  modem  thcitre  the  auditorium  has  changed  comparatively 
little,  except  that  the  stalls  have  gradually  encroached  upon  and 
almost  absorbed  the  pit  The  arrangement  of  the  boxes,  stalls, 
balcony,  and  gallery  are  too  well  known  to  need  description.  Few 
people,  have,  however,  any  notion  of  the  immense  size  and  extreme 
complication  of  the  space  and  machinery  behind  the  proecenimn, 
of  which  the  visible  stage  occupies  bat  a  very  email  proportion.  The 
RUge-floor  slopes  upwards  away  from  the  audience,  so  that  it  may 
appear  deeper  than  it  really  is  by  diminishing  the  foreshortening.' 
Its  extent  behind  the  most  distant  plane  of  scenery  is  usually 
quite  as  great  as  that  which  the  audience  see*.  In  addition  to  thia 
extension  of  the  visible  stage  there  are  three  other  enormous  sperm 
filled  with  the  machinery  to  work  the  scenery. 

( 1)  Of  these  the  first  consists  of  the  ' 1  wings  (Fr.  couliaa),  a  aeries 
of  chambers  or  platforms  on  each  side  of  the  stage,  arranged  many 
stories  high,  and  reaching  to  Xnore  than  double  the  height  of  the 
proscenium. 

(2)  The  "dock  "or  under-spec*  (Fr.  dttmu),  extending  under 
the  whole  area  of  the  stage  floor,  and  about  equal  in  height 
to  the  proscenium,  is  divided  into  three  or  four  stories  by  sne- 
ceeaive  floors,  and  contains  long  rows  of  immense  windlasses 
(Fr.  grit)  for  raising  and  lowering  scenery,  and  also  an  elaborate 
arrangement  of  lifts  by  which  actors  can  suddenly  appear  or  vanish 
through  the  stage  floor.  A  very  ingenious  device  called  the  "  star 
trap,'  invented  by  in  English  mechanician  (Fr.  trapjm  Anglai*), 
allows  an  actor  to  vanish  through  the  floor  without  any  opening 
in  it  being  visible.  This  is  done  by  making  the  trap  door  of  thin 
boards  (something  like  a  Venetian  blind)  fixed  on  to  flexible  bands 
of  steel ;  the  weight  of  the  actor  makes  these  open  in  the  middle 
and  let  him  through,  while  the  steel  springs  close  the  opening  as 
soon  as  they  are  released.  The  whole  movement  ia  so  rapid  that 
the  actor  seems  to  sink  through  the  solid  floor,'  In  all  mechanical 
appliances  for  theatrical  purposes  Kn gland  is  far  ahead  of  other 
countries,  many  of  which  have  adopted  English  methods. 

(3)  The  third  space,  and  the  largest  of  all,  is  that  above  the 
proscenium — the  "flies  "  (Fr.  datut  or  cintn\  extending  over  the 
whole  of  the  stage,  and  reaching  sometimes  to  nearly  double 
the  height  of  the  proscenium.  This  also  ia  divided  into  many 
floors,  and  contains  rows  of  great  windlasses,  by  which  scenery  can 
be  hoisted  up  out  of  night,  without  folding  or  bending  it  All 
these  threo  parts  of  the  building  are  Ailed  with  a  complicated  bat 
most  orderly  series  of  ropes,  lifts,  and  machinery  of  every  sort,  of 
which  it  is  impossible  here  to  give  a  detailed  description. 

The  old  method  of  fixing  scenery  was  to  slide  it  in  two  halves 
from  the  wings  in  grooves  formed  in  the  stage  floor  :  these  are  no 
longer  used,  as  much  more  realistic  effects  can  be  gained  by  sap* 
porting  scenery  from  the  top,-  or  by  building  it  up  with  supports  of 
its  own,  so  that,  instead  of  a  series  of  painted  planes  set  parallel 
to  the.  stage  front,  castles,  cathedrals,  or  even  whole  streets  an 
actually  built  upon  the  stage, 
and  give  striking  effects  of 
real  perspective. 

A  rapidly  growing  tendency 
now  exists  to  increase  the 
mechanical  perfection  of  the 
theatre.  The  extended  use  of 
iron  instead  of  wood  for  the 
sta^c  floor  ar.d  the  various 
machines  has  been  a  great  gain 
in  space  and  rapidity  of  work- 
ing. It  is  now  considered  a 
great  object  to  drop  the  curtain 
as  seldom  as  possible,  and 
even  the  Grand  Opera  House 
of  Paris  ia  now  left  far  behind 
in  the  modern  competition  for 
mechanical  perfection,'  though 
from  an  architectural  point  of 
view  it  is  the  most  magnificent 
and  costly  of  all  existing  build- 
ings of  its  kind.    See  flg.  4. 

The  latest  improvement  to 
prevent   delay  between  the  yia_ 4__p]>a 0f ^ OraadOpera  H 
scenes  h."s  been  introduced  in  Paris.  SOO  feet  to  thn  Inch. 

the  Madison  Square  theatre  A,  Aoattory.  B,StBge.  C, 
in  New  York  city,  which  has    JM*""  s*lwn-  *»  R*r»1 
two  stages,  one  above   the    Qf*ai  room- 
other.    Ihiring  the  performance  of  a  sirens  the  second  stage  floor  is 


the  floor  Of  cathedrals 
to  east,  soi 


effects  of  «a*<  m  m  ■«  «■  sa*^. 


device  was  practised  by  the 
countries,  who  frequently  1 
other  large  churches  to  slope  upwards 
as  much  as  from  two  to  three  feet. 

»  Other  varieties  of  this,  such  as  the  "vampire  trap," 
actor  to  vanish  through  an  apparently  solid  walL 
*  In  1833  M.  Reyer's  Siyitrd  was  refused  at  the  Paris  Opera  Bouse 
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in  the  under-apace,  with  all  ita  scenery  6xcd,  and 
lit  curtain  falls  the  first  stage  risej  into -the  upper  regions 
aodtthe  second  floor  goes  up  to  take  ita  place.  The*,  floors  are 
accurately  balanced  by  heavy  counterpoise  weights,  so  that  the 
wholo  of  these  enormous  masses  are  moved  with  comparatively 
little.force. 

On  tho  whole,  for  magnificence  of  effect  and  mechanical  ingenuity 
the  great  London  pantomimes  are  unrivalled.  Their  transforma- 
tion-scenes are  marvels  of  the  mechanist's  skill,  and  are  often 
devised  with  very  high  artistic  talent.  Unhappily  much  danger 
and  suffering  have  often  to  be  undergone  by  the  women  who  act  the 
part  of  fairies  and  the  like,  suspended  high  in  the  air  by  almost 
invisible  supports,  and  by  tho  young  children  who  have  to  squeezo 
themselves  into  pasteboard  shells  re  [.resenting  insects  or  reptiles. 

In  addition  to  tho  above-mentioned  parts  of  the  theatre,  which 
arc  reserved  for  tho  mechanical  working  of  the  performance, 
much  space  is  occupied  by  the  "green-room"  for  thi.  actors, 
and  rows  of  dressing-rooms.  An  immenbo  deal  of  storage  room 
is  also  required,  and  some  of  tho  Parisian  theatres  hare  large 
magazines  for  this  purpose  in  the  suburbs.  In  many  casts  also  tho 
atelier  for  the  sceno  painters  is  far  removed  from  the  theatre,  and 
thus  far  better  spaco  and  lighting  M  .,  m r  „  . 
for  the  work  can  bo  provided.  Fig.  *| 
5  shows  tho  plan  of  the  Drury  Lane  j 
theatre,  in  many  respects  the  best' 
arranged  in  London. 

Tho  painting  of  theatrical  scenery 
has  frequently  been  the  work  of 
artists  or  very  high  talent,  such  ss 
Raphael  in  Rome,  Wattenu,  Boucher, 
nnu  Servandoni  in  Frauce,  and  Stan- 
Meld  in  England.    Paintings  of  very 
high  artistic  merit  and  wonderfully 
deeorativo  effect  are  now  produced 
for  theatrical  purposes,  especially  in 
France,  Germany,  and  England.1 
In  England  especially  great  histor- 
ical and  antiquarian  knowledge  are 
brought  to  tho  aid  of  this  branch  of 
art.    The  landscapes  in  particular 
are  sometimes  works  of  great  beairtv,  J 
and  very  beautiful  effects  of  lake*    —  an 
scenery  with  trees  and  mountains  a     I  ■lLf~^r'~n~ 
reflected  in  the  wafer  are  got  by  set-  I 
ting  great  sheets  of  plate  glass  over  Fio.«.-Plan  of  Drury  Lane  Theatre: 
the  stags  floor,  slightly  inclined,  so  loo  feet  10  Ui«  inch, 

that  a  real  reflexion  is  thrown  by  the  A.  Stage,  n,  Saloon  between  ihe 
landscape  painted  on  the  sceno  bo-  Chief  staircases.  C,  Entrance  tun. 
hind.  Another  ingenious  device,  used  by  Wagner  at  Baireuth  and 
also  in  England  for  magical  scenes,  was  to  form  a  thin  and  eemi- 
transparent  curtain  of  vapour,  which  was  sent  up  by  a  perforated 
steam -pips  concealed  in  a  groove  in  tho  stage. 

The  various  methods  of  lighting  used  are  au  important  item  in 
the  production  of  striking  effects.  The  old  system  of  a  row  of 
"foot-lights,"  with  their  unpleasant  upward  shadow,  is  now  almost 
obsolete.  Dip  candles  were  used  till  1720,  when  moulded  candles 
were  introduced  into  French  theatres.  Tho  next  improvement 
was  the  lamp  of  M.  Argand,  with  ita  circular  wick.  In  1S22  gas 
was  first  used  in  a  Parisian  theatre,  next  came  the  oxvhydrogen 
lime  light,  used  for  special  effects,  and  now  electric  lighting  ia 
rapidly  superseding  all  other  kinds. 

The  old  way  of  producing  lightning  was  to  blow  lycopodinra  or 
powdered  resin  with  bellows  through  a  flame,  and  this  is  still  used 
in  realistic  effects  of  conflagration*.  More  effective  lightning  is 
now  made  by  flashing  the  electric  light  behind  a  scene  painted 
with  clouds,  in  which  a  zigzag  aperture  has  been  cut  out  and  tilled 
with  a  transparent  substauce.  Thunder  is  made  by  shaking  large 
sheets  of  iron,  by  rolling  cannon  balls  above  the  coiling  of  the 
auditorium,  and  by  clapping  together  a  series  of  planks  strung 
together  on  two  ropes.  Wind  is  imitated  by  a  machino  with  a 
cogged  cylinder,  which  revolves  against  coarse  cloth  tightly 
stretched.  The  sound  of  rain  is  produced  by  shaking  parched 
peas  in  a  metal  cylinder. 

The  orchestra  is  now  usually  arranged  either  below  or  above  the 
proscenium,  so  that  the  musicians  are  not  visible.    The  prompter 
is  placed  at  one  side,  in  the 
meut  of  the  hood-like  box  which 
line  of  the  stage  into  two  halves, 
tor  the  actors. 

Till  the  middle  of  the  present  century  little  trouble  or  expense 
was  laid  out  on  dresses  and  accessories.  Certain  conventional 
costume*,  made  of  cheap  stuff,  were  used  for  each  part,  with  but 
little  regard  to  historical  correctness.    Armour  ana  weapons  were 

1  Scene  patnUnga  are  usually  executed  In  distemper,  frequently  in  an  atelier 
formed  to.  the  roof  of  the  theatre  ;  the  artist  partir  works  wit" 
but!  upon  the  floor,  or,  where  ■pa.ee  allowa,  the  painting*  U  hong 
and  the  arHit  works  from  a  scaffold,  with  tiers  of  " 
ha  can  raach  to  anjr  part  of  tho  greet  camaa. 


wings,  so  as  to  avoid  the  disfigure- 
hich  formerly  used  to  cut  the  front 
s.    This  is,  however,  less  convenient 


with  kts  canraa 
a  wall 


made  of  pasteboard  covered  with  metal  foil,  and  stage  jewellery 
was  made  of  small  cnpliko  pieces  of  tfh  formed  with  many  facets. 
Now,  however,  no  trouble  or  expense  is  spared  to  get  the  costumes 
and  various  properties  archa-ologically  correct:  real  jewels  and  tlitj 
richest  stuffs  are  often  used  for  the  dresses,  as  well  ss  real  furni- 
ture of  the  most  costly  sort  for  the  furnishing  of  the  scenic  rooms. 
As  much  as  £20,000  is  sometimes  spent  before  the  piny  can 
be  presented.  All  this  splendour  and  realism  is  very  hostile  to 
tho  truo  interests  of  the  drama  ;  magnificent  scenery  and  costly 
accessories  are  expected  by  the  audience,  rather  than  good  acting. 
In  some  scenes,  such  as  the  ball  in  the  first  act  of  Romeo  and 
Juliet,  as  recently  represented  at  the  Lyceum,  the  woids  and  acting 
of  the  chief  pcrformcra  were  almost  lost  in  tho  general  bustle  and 
splendour  of  tho  scene.  Frequently,  too,  the  noise  of  setting  up 
some  elaborate  scene  behind  almost  drowns  the  voices  of  the  acton* 
in  front  of  the  drop  scene. 

Another  serious  cause  of  the  present  low  state  of  acting  in 
England  is  the  faot  that  a  popular  play  sometimes  tuns  for  severs! 
hundred  nights  without  a  break,  thus  reducing  the  performers  t  > 
the  condition  of  machines.  The  modern  system  of  cxpendiiu, 
large  sums  on  dresses  and  decoration  naturally  prevents  that 
frequent  change  of  subject  which  is  so  desirable,  and  which  in 
France  is  provided  for  by  the  rules  of  the  Theatre  Francais,  whet" 
acting  of  a  very  high  orier  of  merit  still  survives. 

The  present  system,  aided  by  the  enormous  size  to  which  London 
has  unhappily  grown,  has  completely  clanged  tho  character  of  tho 
audience.  Instead  of  an  audietico  largely  composed  of  habitus*, 
who  by  their  constant  attendance  at  tho  theatre  had  gained  some 
knowledge  of  what  acting  ought  to  be,  and  were  prepared  to 
show  their  disgust  at  claii  trap  or  ranting,  we  have  now  practically 
a  fresh  and  ignorant  audience  every  night,  who,  by  their  applause 
of  what  is  worst  and  their  coldness  to  real  refinement  of  acting,  do 
much  to  lower  the  dramatic  standard  and  demoralize  the  actors. 

Fnr  furthtr  Information  Ihe  reader  l»  referred  to  fkmnct,  Tttrilm  de  Parit, 
18SI  ;  Salomons.  Cjnuii-nrrtpa  dtt  ThtaXnt,  Paris  1811  ;  Garnfer,  l«  Sowt 
0/vra  dt  Pant.  197S-S1  ;  CfttitaM.  Printipaui  Th'iXr,,  irW;n-<>,  Pari.,  1870  ; 
Muynet,  l.r.tttnd*  Thrilr,,  Viuri*,  IS74;  Pougta,  Dictwnnalr,  da  Thtiir,, 
Kerfs,  1SS*.  I  J.  u.  M.) 

Law  Relatino  to  Tii-.atris. 

The  regulation  of  the  theatre  by  legislation  can  be  traced  back 
to  the  time  of  the  lower  empire,  in  which  it  depended  almost 
wholly  upon  constitutions  of  Theodosius  and  Valentinian,  incor- 
porated in  the  Theodosian  Code  (tit.  xv.  6,  6,  7),  and  a  century 
later  to  a  large  extent  adopted  by  Justinian.  In  the  whole  of  this 
law  there  is  an  evident  attempt  at  a  compromise  between  the  doc- 
trines of  Christianity  and  the  old  Roman  love  of  public  spectacle* 
of  all  kinds.  It  deals  less  with  theatrical  representations  proper 
than  with  gladiatoiitl  contests  and  chariot  races.3  The  Theodosian 
Code  provided  that  tho  sacraments  were  not  to  be  administered  to 
actors  save  where  death  was  imminent,' and  only  on  condition  that 
the  calling  should  bo  renounced  in  case  of  recovery.  Daughters  of 
actors  were  not  to  be  forced  to  go  on  the  stage,  provided  that  they 
livcd  an  honest  life.  An  actress  was  to  be  allowed  to  quit  the 
stsgo  in  order  to  become  a  nun.  There  were  also  numerous 
sumptuary  regulations  as  to  the  dress  of  actors.  None  of  the  law 
which  has  been  mentioned  so  far  was  adopted  by  Justinian,  but 
what  follows  was  incorporated  in  Cod.  xi.  10  ("  D*  Spectaculis  et 
Scenicia"),  which  consists  entirely  of  extracts  from  tho  Theodosian 
Code  of  a  very  miscellaneous  nature.  Provision  was  made  for  the 
exhibition  of  public  games  and  theatrical  spectacles  by  magis- 
trates, practically  confining  them  to  exhibiting  in  their  own  cities. 
Statues  of  actors  were  not  to  be  placed  in  the  pnblic  streets,  but 
only  in  the  proscenium  of  a  theatre.  A  governor  of  a  province 
was  entitled  to  take  the  money  raised  for  public  games  for  the 
purpose  of  repairing  the  city  walla,  provided  that  he  gave  security 
tor  afterwards  celebrating  the  games  as  usual.  In  CW.  iii.  13,  11 
("  De  Feriis")  is  a  constitution  of  Leo  and  Antbemins  forbidding 
dramatic  representations  on  Sunday.  The  Digest  (iii.  2)  classed 
all  who  acted  for  hire("omnes  propter  pecuniam  in  sec  nam  pro- 
detintes")  as  infamous  persons,  ana  as  such  debarred  them  from 
filling  public  offices.  A  mere  contract  to  perform,  not  fulfilled,  did 
not,  however,  carry  infamy  with  it.  By  tho  61st  of  the  A'orelltn 
actresses  could  retire  from  the  stage  without  incurring  a  penalty, 
oven  if  they  had  given  sureties  or  taken  an  oath. 

In  England,  as  in  other  countries  of  western  Europe,  theatrical 
legislation  was  of  comttaratively  recent  introduction.  Such  legisla- 
tion was  unnecessary  as  long  as  tho  theatre  was  under  the  control 
of  tho  church  and  actors  under  its  protection  (see  Drama).  The 
parliest  regulation*  were  therefore,  as  might  be  expected,  tnado  by 
the  church  rather  than  by  the  state.  The  ecclesiastical  ordinances 
were  directed  chiefly  against  tho  desecration  of  churches,  tho>igh 
they  sometimes  extended  to  forbidding  attendance  of  the  faithful 
as  spectators  at  plays  of  a  harmless  kind.*  Sacraments  and  Christian 

~>  The  word  Indi  seems  sometimes  to  Inelode,  sometimes  to  eidnde,  dramatic 
performances.    Its  meaning  In  a  particular  Instance  depends  on  the  contest. 

S  A  larfre  number  of  such  ordinances  will  be  found  cited  in  PTynne,  ifwtrfa- 
maitvx;  boasucf,  Martmtt  tt  Rfj9txionM  lur  fa  Comedt'e;  Mariana,  Ch XptKtaniil ; 
Smith.  Diction <ur  «/  CArurlM  A  nl Ijirldcj,  arts. Actors^  aJidi'Thcarre-*"" 
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barUl  were  denied  by  the  eanou  law  to  actors,  whose  gains,  said 
St  Thomas,  were  acquired  «  turpi  mum.1  The-  same  law  forbad* 
plav*  to  be  acted  by  the  clergy,  even  under  the  plea  of  custom,  as 
in  Christmas  week,  and  followed  the  Code  of  Jiutinian  in  enjoin- 
ing the  clergy  not  to  conaort  with  actors  or  be  present  at  plays 
(see  the  Dtcrttalt  of  Gregory,  iii.  1,  12,  and  IS,  "De  ViU  et 
Honeatate  Clericoram  ").  As  lately  as  1603  canon  Ixxxviii.  of  the 
canons  of  the  Church  of  England  enacted  that  churchwardens  were 
not  to  suffer  plays  in  churches,  chapels,  or  churchyards. 

The  Reforms  Lion  marks  the  period  of  transition  from  the  ecclesi- 
astical to  the  non-ecclesiastical  authority  over  the  drama.  Precau- 
tions began  to  be  taken  by  the  crown  and  the  legislature  against 
the  acting  of  unauthorized  plays,  by  unauthorized  persons,  and  in 
unauthorized  places,  snd  the  acting  of  plays  objectionable  to  the 
Government  on  political  or  other  grounds.  The  protection  of  the 
church  being  withdrawn,  persons  not  enrolled  in  a  fixed  company 
or  in  possession  of  a  licence  from  the  crown  or  justices  were  liable 
to  severe  penalties  as  vagrant*.  The  history  of  the  legislation  on 
this  subject  is  vsry  curious.  An  Act  of  the  year  1572  (It  Ella,  c 
6)  enacted  that  "  all  fencers,  bearwards,  common  players  of  inter- 
ludes, and  minstrels  (not  belonging  to  any  baron  of  this  realm,  or 
to  any  other  honourable  person  of  greater  degree),"  wandering 
abroad  without  the  licence  of  two  justices  at  the  least,  were  subject 
u  to  be  grievously  whipped  and  burned  through  the  gristle  ef  the 
right  ear  with  a  hot  iron  of  the  compass  of  an  inch  about."  This 
statute  was  superseded  by  39  Eliz.  c  4,  under  which  the  punish- 
ment of  the  strolling  player  is  less  severe,  and  thcro  is  uo  mention 
of  justices.  Tho  jurisdiction  of  justices  over  the  theatre  disappears 
from  legislation  from  that  time  until  1788.  In  30  Eliz.  c.  4  there 
is  a  remarkable  exception  in  favour  of  persons  licensed  by  Dutton 
of  Dutton  in  Cheshire,  in  accordance  with  his  claim  to  liberty  and 
jurisdiction  in  Cheshire  and  Chester,  established  in  favour  of  his 
ancestor  by  proceedings  in  qvo  tcarratUo  in  1409.  The  stricter 
wording  of  this  Act  as  to  the  liceuce  seems  to  show  that  the  licence 
had  been  abused,  perhaps  that  in  some  cases  privileges  had  been 
assumed  without  authority.  In  14  Eliz.  c.  5  the  privileges  of  a 
player  attached  by  service  of  •  noble  or  licence  from  justices,  in 
tho  later  Act  only  by  service  of  a  noble,  and  this  was  to  be  attested 
under  his  band  and  arms.  The  spirit  of  tho  Acts  of  Elizabeth 
frequently  appears  in  later  legislation,  and  the  unauthorized  player 
was  a  vagsboud  a*  lately  as  the  Vagrant  Act  of  1744,  which  was 
law  till  1824.  He  is  not  named  in  the  Vagrant  Act  of  1824  The 
Theatre  Act  of  1737  narrowed  the  definition  of  a  player  of  interludes, 
for  tho  purpose*  of  punishment  as  a  vagabond,  to  mean  a  person  act- 
us interludes,  Ac,  in  a  place  where  he  had  no  legal  settlement. 

Before  tho  Restoration  there  were  privileged  places  as  well  as 
privileged  persons,  i.g.,  the  court,  the  universities,  and  the  inns 
of  court.  With  the  Restoration  privilege  became  practically  con- 
fined to  the  theatres  in  tho  possession  of  those  companies  (or  their 
representatives)  established  by  the  letters  patent  of  Charles  II.  in 
1 SS2  (see  Drama).  In  spite  of  the  patents  other  and  unprivileged 
theatres  gradually  arose.  In  1735  Sir  John  Bernard  introduced  sv 
\W\  "  to  restrain  the  number  of  playhouses  for  plsying  of  interludes, 
rnd  for  tho  better  regulation  of  common  players."  On  Wslpole's 
v.  tshiog  to  add  a  clause  giving  parliamentary  sanction  to  the  juris- 
diction of  the  lord  charaorrlsin,  the  mover  withdrew  the  bilL  In 
1737  Wslpole  introduced  a  bill  of  his  own  for  tho  same  purpose, 
there  being  then  six  theatres  in  London.  The  immediste  cause  of 
the  bill  is  said  to  have  been  the  production  of  a  political  extrava- 
ganza of  Fielding's,  The  Ooldtn  Hump.  The  bill  passed,  and  the 
Act  of  10  Geo.  II.  c.  28  regulated  the  theatre  for  more  than  a 
century.  Its  effect  was  to  make  it  impossible  to  establish  any 
theatre  except  in  the  city  of  Westminster,  and  in  places  where  the 
king  should  in  person  reside,  and  during  such -residence  only.  The 
Act  did  not  confine  the  prerogative  within  the  city  of  Westminster, 
but  as  a  matter  of  policy  it  was  not  exercised  in  favour  of  the  uon- 
privileged  theatres,  except  thoso  where  the  "legitimate  drama" 
was  not  performed.  The  legitimate  drama  was  thus  confined  to 
Covent  Garden,  Drury  Lane,  and  the  Haymarket  from  1737  to 
1343.  In  the  provinces  patent  theatres  were  established  at  Bath 
by  8  Geo.  III.  c.  10,  at  Liverpool  by  11  Geo.  III.  c.  16,  and  at  Bristol 
18  Geo.  1 1 L  c  8,  the  Act  of  1737  being  in  each  case  repealed 
pri  Uxnto.  The  acting  of  plays  at  the  universities  wss  forbidden  by 
10  Geo.  IL  c  19.  It  is  not  a  little  remarkable  that  the  universities, 
once  possessing  unusual  dramatic  privileges,  should  not  only  hsve 
lost  those  privileges,  but  have  in  addition  become  subject  to  special 
disabilities.  The  restrictions  upon  the  drsma  were  found  very 
inconvenient  in  the  large  towns,  especially  in  those  which  did  not 
possess  patent  theatres.  In  one  direction  the  difficulty  wss  met 
bv  the  lord  chamberlain  granting  annual  licences  for  performance* 
of  operas,  pantomime*,  sod  other  spectacles  not  regarded  as  legiti- 
mate drama.  In  another  direction  relief  was  given  by  the  Act  of 
1788  (28  Geo.  III.  c  30),  undor  which  licences  for  occasional  per- 

1  Fur  this  reason  II  appear*  to  hats  been  ihe  eaiiom  In  Francs  for  aetore  to 
tie  married  ofldtr  the  soma  of 
IWn  Frmfmud,  rot  vi.  p.  Ml. 
<t.t.)  an  well  knows. 


forrjances  r.iight  be  granted  In  general  or  Quarter  sessions  for  • 
poriod  of  not  moro  than  sixty  days.  The  rights  of  patent  theatre* 
wera  preserved  by  tho  prohibition  to  grsnt  such  a  licence  te  any 
the»tre  within  8  miles  of  a  patent  theatre.  During  this  period 
(1737-1843)  there  were  several  decisions  of  the  courts  which  con- 
firmed tho  operation  of  the  Act  of  1737  as  creating  a  monopoly. 
The  exclusive  rights  of  the  patent  theatres  were  also  recognized  in 
the  Music  Hall  Act  of  1752,  snd  in  private  Acts  dealing  with 
Covent  Garden  and  Drury  Laos,  and  regulating  the  rights  of 
parties,  the  application  of  charitable  funds,  Ac.  (see  16  Geo.  III. 
cc.  13,  31 ;  50  Geo.  III.  c  ccxiv,  52  Geo.  III.  c.  xix;  1  Geo.  IV. 
c  be ).  The  results  of  theatrical  monopoly  were  beneficial  neither 
to  the  public  nor  to  the  monopolists  themselves.  In  1632  a  select 
committee  of  th*  House  of  Commons  recommended  the  legal 
recognition  of  "stage-right"  and  tho  abolition  of  theatrical 
The  recommendations  of  the  report  as  to  stage-right 
out  immediately  by  Bulwor  Lytton's  Act,  8  and  4 
Will.  IV.  c.  15  (see  Copyright).  But  it  wss  not  till  1849  that 
the  present  Theatre  Act,  6  and  7  Vict  c.  68,  was  passed,  *  previous 
bill  on  the  ssme  lines  hiving  been  rejected  by  the  House  of  Lords. 
The  Act  of  1848  inaugurated  a  more  liberal  policy,  and  there  is 
now  complete  "free  trade"  in  theatres,  subject  to  the  condition* 
imposed  by  the  Act.  The  growth  of  theatres  since  that  time  has 
been  enormous.  In  1885  there  were  forty-six  licensed  under  the 
Act  in  London,  Liverpool  coming  next  with  ten.  Nor  doss  the 
extension  seem  to  have  been  attended  with  the  social  dangore  antici- 
pated by  some  of  the  witnesses  before  the  committee  of  1882. 

The  suppression  of  objectionable  plays  was  the  ground  of  many 
early  statutes  and  proclamation*.  While  tho  religious  drama  was 
dying  out,  the  theatre  was  used  as  a  vehicle  for  enforcing  religious 
and  political  views  not  always  as  orthodox  ss  those  of  a  miracle 
play.  Thus  the  Act  of  34  and  35  Hen.  VIII.  c.  1  made  it  criminal 
to  play  in  an  interlude  contrary  to  the  orthodox  faith  declared,  or 
to  be  declared,  by  that  monarch.  Profanity  in  theatres  seems  to 
have  been  a  crying  evil  of  the  'time.  The  first  business  Of  the 
Government  of  Edward  VI.  was  to  pass  an  Act  reciting  that  the 
most  holy  and  blessed  sacrament  was  named  in  plays  by  such  vile 
snd  unseemly  words  as  Christian  ears  did  abhor  to  hear  rehearsed, 
and  inflicting  fino  snd  imprisonment  upon  any  person  sdvisedly 
contemning,  despising,  or  reviling  the  said  most  blessed  sacrament 
(1  Edw.  VI.  c.  1).  A  proclamation  of  tho  same  king  in  1549  forbade 
the  acting  of  interludes  in  English  on  account  of  their  dealing  with 
sacred  subjects.  In  1656  the  council  called  attention  to  certain 
lewd  persons  in  the  livery  of  Sir  V,  Lcke  representing  plays  snd 
interludes  reflecting  upon  the  queen  and  ber  consort  and  the 
formalities  of  the  mass.  The  same  queen  forbade  the  recurrence 
of  such  a  representation  as  the  mask  given  by  Sir  Thomas  Pope  in 
honour  of  the  princess  Elizabeth  at  Hatfield,  for  ahe  "  misliked 
these  follies."  By  the  Act  of  Uniformity,  1  Eliz.  c.  2,  it  was  madtt 
sn  offence  punishable  by  a  fine  of  a  hundred  marks  to  speak  any- 
thing in  the  derogation,  depraving,  or  despising  of  the  Book  of 
Common  Prayer  in  any  interludes  or  plays.  In  1005  "An  Act  to 
restrain  tho  Abuses  of  Players  "  made  it  an  offence  punishable  by 
a  fino  of  X10  to  jestingly  or  profsnely  speak  or  use  certain  sacred 
names  in  any  stage  play,  interlude,  show,  may-game,  or  pageant 
(3  Jac.  I.  c.  21).  In  consequence  of  the  appraranco  of  players  in 
the  characters  of  the  king  of  Spain  and  Gondomar,  an  ordinance 
of  James  I.  forbade  the  representation  on  the  stage  of  any  living 
Christiau  king  Tho  star  chamber  in  1614  fined  Sir  John  Yorke 
for  representing  a  Catholic  drama  in  his  house.  The  first  Act  of 
the  reign  of  Charles  I.  forbado  acting  on  Sunday  (see  Sunday). 
Puritan  opposition  to  the  theatre  culminated  in  the  ordinanco  of 
the  Long  Parliament  (see  vol.  vii.  p.  434).  After  the  Restora- 
tion there  are  few  royal  proclamations  or  ordinances,  the  necessary 
jurisdiction  being  exercised  almost  entirely  by  parliament  and  the 
lord  chamberlain.  Ono  of  the.  few  post-Restoration  royal  procla- 
mations is  that  of  February  25,  1665,  restraining  any  but  tho  com- 
pany of  the  Duko  or  York  s  thestre  from  entering  at  the  attiring 
no 


ouse  of  tho  theatre. 
Preventive  censorship  of  the  -rama  by  an  officer  of  state  date* 
from  the  reign  of  Elizabeth,  and  is  perhaps  the  only  example  of 
censorship  of  the  press  still  existing  in  the  United  Kingdom 
(see  Press  Laws).  Such  s  censorship  is  not  unknown  in  other 
countries,  and  it  seems  to  have  existed  even  in  republican  Rome, 
if  one  may  judge  from  Horaces  line, — 

"Qssi  Deque  la  atds  looect  eertastls  Joelcs  Tarpa." 
The  mastor  of  the  revel*  appears  to  have  boen  the  dramatic  censor 
from  1545  to  1624,  when  he  was  superseded  by  the  lord  chamber 
lain.  In  some  cases  the  supervision  was  put  into  commission. 
Thus  with  Tilney,  the  roaster  of  the  revels  in  1681,  were  associated 
by  order  of  the  privy  coun"il  a  divine  and  a  statesman.  In  other 
cases  it  was  delegated,  a*  to  Daniel  the  poet  by  warrant  in  1603. 
The  proposal  to  givo  statutory  authority  to  the  jurisdiction  of  tho 
lord  chamberlain  led,  as  has  been  already  stated,  to  the  withdrawal 
of  Sir  John  Barnard'B  bill  in  1735,  snd  to  considerable  debate  before 
the  bill  of  1737  becsmo  law.  Lord  Chesterfield's  objection  to  the 
bill  in  tho  House  of  Lords  wss  not  unrenacmsble.    "  If  the  plsvers," 
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said  ho,  "are  to  be  punished,  let  it  be  by  the  laws  of  their  country, 
and  not  by  the  will  of  an  irresponsible  despot"  The  discretion 
reposed  by  the  Acta  of  1737  «nd  1843  in  the  lord  chamberlain  has 
been,  according  to  the  report  of  a  select  committee  of  the  House  of 
Commons  in  1894,  on  the  whole  wisely  exercised.  On  the  other 
hand,  there  hare  been  instances  where  perhaps  both  he  and  hia 
subordinate  officer,  the  examiner  of  stage  plays,  hare  been  some- 
what nico  in  their  objections.  Thus,  during  the  illness  of  George 
HI.,  King  Lear  was  inhibited.  George  Colman,  when  examiner, 
showed  an  extraordinary  antipathy  to  snch  words  as  "  heaven  *  or 
"angel."  The  lord  chamberlain's  powers  are  still  occasionally  ex- 
erte'l  in  the  interests  of  public  decency,  less  frequently  for  political 
reasons.  Before  1808  the  lord  chamberlain  appears  to  havo  taken 
into  consideration  the  wants  of  the  neighbourhood  before  granting 
a  licence,  but  since  that  year  such  a  course  has  been  abandoned. 

The  existing  law  of  theatres  is  mainly  statutory.  It  will  be 
convenient  to  treat  it  as  it  regards  the  building,  the  performance, 
and  the  licensing  of  the  building  and  of  the  performance.  A 
theatre  may  be  defined  with  sufficient  accuracy  for  the  present 
purpose  as  a  building  in  which  a  stage  play  i*  performed  for  hire. 
It  will  be  seen  from  the  following  sketch  of  the  law  that  there  are 
a  considerable  number  of  different  persons,  corporate  and  unincor- 
porated with  jurisdiction  over  theatres.  A  consolidation  of  the 
law  seems  urgently  required,  and  the  placing  of  jurisdiction  in 
the  bands  of  a  central  authority  for  the  United  Kingdom.  The 
committee  of  1866  recommended  the  transfer  to  the  lord  chamber- 
lain of  the  regulation  of  all  places  of  amusement,  and  an  appeal 
from  him  to  the  home  secretary  in  certain  cases,  as  also  the  exton- 
sion  of  his  authority  to  preventive  censorship  in  all  public  enter- 
tainments; but  no  legislation  resulted.  Several  bills  for  the 
amendment  of  the  lsw  have  been  recently  introduced,  but  hitherto 
without  success  in  the  faoe  of  more  burning  political  questions. 

Building.  —A  theatre  (at  any  rate  to  make  it  such  a  building  as 
can  be  licensed)  must  be  a  permanent  building,  not  a  mere  tent  or 
booth,  unless  when  licensed  by  justices  at  a  lawful  fair  by  g  23  of 
the  Act  of  1843.  It  must,  if  in  the  metropolis,  conform  to  the 
regulations  as  to  structure  contained  in  the  Metropolitan  Building 
Acts  and  the  Metropolis  Management  Acts,  especially  the  Act  of 
1878  (41  and  42  Vict  c.  32).  This  Act  makes  a  certificate  of 
structural  fitness  from  the  Board  of  Works  necessary  as  a  condition 
precedent  for  licence  in  the  case  of  alt  theatres  of  a  superficial  area 
of  not  less  than  500  square  feet  licensed  after  the  passing  of  the 
Act,  gives  power  to  the  board  in  certain  cases  to  call  upon  pro- 
prietors of  existing  theatres  to  remedy  structural  defects,  and 
enables  it  to  make  regulations  for  protection  from  fire.  Such 
regulations  wero  issued  by  the  board  on  Msy  2,  1879.  As  to 
theatres  in  provincial  towns,  the  Towns  Improvement  Act,  1847, 
and  the  Public  Health  Act,  1876,  confer  certain  limited  powers 
•over  the  building  on  municipal  corporations  and  urban  sanitary 
authorities.  In  many  towns,  however,  the  structural  qualifications 
of  buildings  used  as  theatres  depend  upon  local  Acts  and  the  by. 
laws  made  under  the  powprs  of  suoh  Acts.  To  a  more  limited 
extent  the  rules  made  by  justices  may  enforce  certain  structural 
requirements.  J 

Performance. — To  constitute  a  building  where  a  performance 
takes  place  a  theatre,  the  performance  most  be  (a)  of  a  stage  play, 
and  (o)  for  hire,  (a)  By  9  23  of  the  Act  of  1843  tho  word^4  stage- 
play"  includes  tragedy,  comedy,  farce,  of>era,  burletta,  interlude, 
melodrama,  pantomime,  or  other  entertainment  of  the  atage,  or 
any  part  thereof.  The  two  tests  of  a  stage  play  appear  to  be  the 
'  the  representation  of  I 


;e  play  or  not  seem*  to  bo  one 
of  law.    A  ballet  taction 


tion  whether  a  performance  is  a 
of  degree,  and  one  rather  of  fact 
would  usually  be  a  stage  play,  but  it  would  be  otherwise  with  a 
balUt  divertissement,  g  14  empowers  the  lord  chamberlain  to  for- 
bid the  acting  of  any  stage  play  in  Great  Britain  whenever  he  may 
be  of  opinion  that  it  ia  fitting  for  the  preservation  of  good  manners, 


decorum,  or  the  public 


to  do  so.    g  15  imposes  a  penalty  of 


£50  on  any  one  acting  or  presenting  a  play  or  part  of  a  play  after 
such  inhibition,  and  a7oids  the  licence  of  the  theatre  where  it 
appears.  Regulations  of  po.ice  respecting  tho  performance  are 
contained  in  2  and  3  Viet  c.  47,  and  in  many  local  Acta  A  per- 
formance may  also  be  proceeded  against  as  a  nuisance  at  common 
law,  if,  for  instance,  it  be  contra  bonoi  mores  or  draw  together  a 
great  concourse  of  vehicles,  or  if  so  much  noise  be  heard  in  the 
neighbourhood  as  to  interfere  with  tho  ordinary  occupations  of  life. 
Very  curious  instances  of  proceedings  at  common  law  are  recorded 
In  1700  the  grand  jury  of  Middlesex  presented  the  two  playhouses 
and  also  tho  bcar-gi.rdeo  on  Bankside  ('he  "Paris  garden"  of 
Jfoiry  VIII.,  s-t  v.  sc.  3)  as  riotous  and  disorderly  nuisances.  In 
1819  certain  players  were  prosecuted  and  convicted  before  tho  court 
of  great  session  a  of  Wales  for  acting  indecent  open-air  interludes 
at  Berriew  in  Montgomeryshire.  Performances  on  Sunday,  Good 
Friday,  and  Christmas  day  are  illegal  (see  Sunday).  Regulations 
as  to  the  sale  of  intoxicating  liquors  during  the  performance,  are 
mado  by  the  Licensing  Acts  and  other  public  general  Acts,  as  well 
as  by  local  Acts  and  rules  mado  by  justices.    It  is  frequently  a  con- 


dition of  tho  licence  granted  to  provincial  theatres  that  no  excise- 
ablo  liquors  shall  be  sold  or  consumed  on  the  premises.  The 
Children's  Dangerous  Performances  Act,  1879  (42  and  48  Vict  e. 
84),  forbids  under  a  penalty  of  £10  any  public  exhibition  or  per- 
formance whereby  the  life  or  limbs  of  a  child  under  the  ago  of 
fourteen  shall  bo, endangered.  It  also  makes  the  employer  of  soy 
such  child  indictable  for  assault  where  an  accident  causing  actual 
bodily  harm  has  happened  to  the  child,  and  enables  the  court  en 
conviction  of  the  employer  to  order  him  to  pay  the  child  compensa- 
tion not  exceeding  £20.  (b)  The  performance  must  be  for  hire. 
9  18  of  the  Act  of  1843  makes  a  building  one  in  which  acting  for 
hire  takes  place,  not  only  where  money  is  taken  directly  or  in- 
directly, but  also  where  the  purchase  of  any  article  is  a  condition 
of  admission,  and  where  a  play  is  performed  in  a  place  in  which 
exciseable  liquor  is  sold  In  a  recent  case  of  Shelley  ti  Bethell 
(Laic  Report*,  12  Queen's  Bench  Division,  11)  it  was  held  that  the 
proprietor  of  a  private  theatre  was  liable  to  penalties  under  the 
Act,  though  he  lent  the  theatre  gratuitously,  because  tickets  of 
admission  were  sold  in  aid  of  a  charity. 

Licensing  of  Building.— By  g  2  of  the  Act  of  1848  all  theatres 
(other  than  patent  theatres)  must  be  licensed.  By  g  7  no  licence 
is  to  bo  granted  except  to  the  actual  and  responsible  manager,  who  is 
to  be  bound  by  himsoif  and  two  sureties  for  due  observance  of  rules 
and  for  securing  payment  of  any  penalties  incurred.  The  metro- 
politan theatres  other  than  the  patent  theatres  (as  far  at  least  as 
they  are  included  in  the  boroughs  named  in  the  Act  of  1843)  are 
licensed  by  the  lord  chamberlain.  By  g  4  his  fee  on  grant  of  a 
license  is  not  to  exceed  10s.  for  each  month  for  which  the  theatre 
is  licensed    The  lord  chamberlain  appears  to  have  no  power  to 


appears  to  have  no  power  to 
suitable  rules  for  enforcing  order  and  decency.  He  can, 
however,  by  g  8,  suspend  a  licence  or  close  a  patent  theatre  where 
any  riot  or  misbehaviour  has  taken  place. 

Provincial  theatres  fall  under  three  different  licensing  authorities. 
The  lord  chamberlain  licenses  theatres  in  Windsor  and  Brighton, 
and  theatres  situated  in  the  places  whore  the  queen  occasionally 
resides,  but  only  during  the  time  of  such  occasional  residence  (gS> 
Theatres  at  Oxford  and  Cambridge,  or  within  14  miles  thereof,  are 
licensed  by  the  justices  having  jurisdiction  therein,  but  bxfcre  any 
such  licence  can  come  into  force  the  consent  of  the  chancellor  or 
vice-chancellor  must  be  given.  The  rules  made  by  the  justices  for 
the  management  of  the  theatre  are  subject  to  the  approval  of  the 
chancellor  or  vice-chancellor,  who  may  also  impose  such  conditions 
upon  the  licence  as  he  thinks  fit  In  case  of  any  breach  of  the 
rules  or  conditions,  he  may  annul  the  licence  (g  10).  All  other 
'  provincial  theatres  are  licensed  by  four  or  more  justices  at  a  special 
session  held  within  twenty-one  days  after  application  for  a  licence 
shall  have  been  made  to  them  (§  5).  The  fee  is  not  to  exceed  5s. 
for  each  month  for  which  the  theatre  ia  licensed  (g  8).  The  justices, 
like  the  lord  chamberlain,  appear  to  have  no  discretion  as  to  grant- 
ing a  licence.  Their  act  is  purely  ministerial  and  confined  to 
ascertaining  that  the  applicant  is  tho  actual  and  responsible 
manager,  and  that  he  ana  his  sureties  are  of  sufficient  substance  to 
provide  the  requisite  bonds,  g  9  gives  the  justices  authority  to 
make  at  the  special  session  suitable  rules  for  enforcing  order  and 
decency  at  the  theatres  licensed  by  them,  and  of  rescinding  or 
altering  such  rules  at  a  subsequent  special  session.  It  also  gives  a 
secretary  of  state  power  to  rescind  or  alter  such  rules,  and  to  make 
other  rules.  In  case  of  riot  or  breach  of  the  rules,  the  justices  may 
order  the  theatre  to  bo  closed,  and  it  thoreupon  becomes  an 
unlicensed  house.  Penalties  are  imposed  by  tho  Act  for  keeping 
or  acting  in  an  unlicensed  theatre,  and  for  producing  or  acting  in 
an  unlicensed  play. 

Licensing  Performance.— k  stage  play  must  be  duly  licensed 
before  performance,  g  K  of  the  Act  of  1843  prescribes  that  a  copy 
of  every  new  play  and  of  every  addition  to  an  old  play,  and  of  every 
new  prologue  or  epilogue  or  addition  thereto  (such  copy  to  be 
signed  by  tho  master  or  manager),  shall  be  sent  to  the  lord  cham- 
berlaiu,  and,  if  the  lord  chamberlain  does  not  forbid  it  within  eeven 
days,  it  may  be  represented,  g  13  empowers  the  lord  chamberlain 
to  fix  a  scale  of  fees  for  examination ;  the  fee  is  now  two  guineas 
for  a  play  of  three  or  more  acts,  one  guinea  for  a  play  of  leas  than 
three  acts.  All  plays  represented  previously  to  the  Act  are  held 
to  bo  licensed.  A  play  once  licensed  is  licensed  once  for  all,  unless 
the  licence  be  revoked  under  g  14.  The  examination  is  the  duty 
of  a  special  officor  of  the  lord  chamberlain's  department,  the 
examiner  of  stage  plays. 

Music  Halls. — Musio  was  st  no  time  the  object  of  restrictions  as 
severe  as  those  imposed  upon  the  drama.  The  present  Musio  Hall 
Act  (25  Geo.  II.  c  86)  was  passed  in  1752,  probably  in  consequence 
of  the  publication  in  1750  of  Fielding's  Inquiry  into  the  Causes  of  the 
lots  Increase  of  Robbers.  It  is  remarkable  that  two  works  of  the  am,1 
writer  should  from  opposite  causes  have  led  to  both  theatre  and 
music  hall  legislation  of  lasting  importance.   The  Act  was  originally 

I leased  for  a  term  of  three  years,  but  was  made  perpetual  by  28  Geo. 
I.  c  19.  It  applies  only  to  music  halls  within  20  miles  of  London 
and  Westminster.  Every  such  music  hall  must  be  licensed  at  the 
Michaelmas  quarter  sessions,  the  licence  to  be  signified  under  thr 
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foods  and  Mala  of  four  or  more  justices.  The  licence  may  be 
granted  for  music  or  dancing  or  both.  Public  notice  of  the  licence 
U  to  be  given  by  affixing  ovv  the  door  the  inscription  "  Licensed 
pursuant  to  Act  of  Parliament'  the  twenty-fifth  of  King  George 
the  Second."  The  penalty  for  keeping  an  unlicensed  music  hall  is 
£100.  Music  halls  oeyond  the  radius  of  20  miles  from  London  and 
Westminster  aro  usually  governed  by  local  legislation,  which  in 
most  cases  follows,  mutatis  mutandis,  the  lines  of  the  Act  of  1752. 
The  music  hall,  like  the  theatre,  must  generally  fulfil  certain  struc- 
tural requirements.  In  one  important  respect  the  law  is  more 
lenient  to  the  music  hall  than  to  the  theatre  A  licence  is  neces- 
sary for  a  single  performance  of  a  stage  play,  but  it  is  only  habitual 
music  or  dancing  thst  requires  a  music  nail  licence. 

Scotland.— In  Scotland  the  theatre  has  always  exercised  a  smaller 
amount  of  influence  than  in  England,  and  there  has  been  little 
exclusively  Scotch  legislation  on  the  subject  An  Act  of  1655,  c 
40,  discountenanced  certain  amusements  of  a  semi-theatrical  kind 
by  enacting  that  no  one  was  to  be  chosen  Robert  Hude  (sic),  Littlo 
John,  abbot  of  Unreason,  or  queen  of  May.  A  proclamation  of 
James  VI.  in  1574,  and  an  Act  of  1579,  c.  12,  followed  the  lines  of 
English  legislation  by  making  persons  using  unlawful  plays,  such 
as  jugglery  or  fast  and  loose,  punishable  as  vagabonds.  In  1574 
the  General  Assembly  claimed  to  license  plays,  and  forbade  represen- 
tations on  Sunday.  As  in  England,  the  licensing  power  seems 
then  to  hare  passed  from  the  church  to  the  crown,  for  in  1699 
James  VI-  licensed  a  theatre  at  Edinburgh.  The  Act  1672,  c  21, 
exempted  comedians  while  upon  the  stsgo  from  the  sumptuary 
provisions  of  the  Act  respecting  apparel.  The  chamberlain  of 
Scotland,  while  such  an  office  existed,  appears  to  have  exercised  a 
certain  police  jurisdiction  over  theatres.  The  Theatre  Act  of  1843 
extends  to  Scotland,  as  did  also  tho  previous  Act  of  1737. 

Ireland.— Theatrical  legislation, '  as  far  ss  it  went,  was  based 
upon  English  models.  Thus  ridicule  of  the  liturgy  was  forbidden 
by  2  Klix.  c  2  (Ir.) ;  common  players  of  interludes  and  wandering 
minstrel*  were  deemed  vagabonds,  10  and  11  Car.  I.  c.  4  (Ir.). 
In  1780  an  Act  was  passed  to  enable  the  crown  to  grant  letters 
patent  for  one  or  more  theatres  in  Dubliu  city  and  county,  20  Geo. 
III.  c  67  (Ir.).  The  preamble  alleges  that  the  establishing  of  a 
well-regulated  theatre  at  the  seat  of  government  will  be  productive 
of  public  advantage  and  tend  to  improve  the  morals  of  the  people. 
Exceptions  from  the  restrictions  of  the  Act  were  made  in  favour  of 
entertainments  for  the  benefit  of  the  Dublin  lying-in  hospital  and 
exhibitions  of  horsemanship  or  puppet-shows. 

UniUd  StaUs.— Public  entertainments,  dramatic  or  otherwise, 
are  usually  under  the  control  of  the  municipal  authorities.  In 
some  States,  such  as  New  York  and  Massachusetts,  there  is  State 
legislation,  requiring  places  of  public  entertainment  to  be  licensed 
by  the  proper  authority.  In  many  States  it  is  a  condition  of  the 
licence  that  intoxicating  liquors  shall  not  be  sold  in  such  places. 
Other  conditions,  more  or  less  usual,  are  that  there  shall  be  no 
Sunday  or  dangerous  performances,  that  acrobats  shall  be  properly 
protected,  and  that  female  waiters  shall  not  be  employed.  Struc- 
tural qualifications  are  in  some  cases  made  necessary.  Thus  in 
1885  the  New  York  legislature  passed  an  Act  containing  many 
minute  provisions  for  ensuring  the  safety  of  theatres  against  fire. 
A  characteristic  piece  of  legislation  is  the  New  York  Act  of  1873, 
e.  180,  enacting  that  no  cituen  is  to  be  excluded  from  a  theatre  by 
reason  of  race,  colour,  or  previous  condition  of  servitude.  This 
Act  of  course  merely  carries  out  the  important  principle  affirmed 
in  art.  xiv.  of  the  amendments  to  the  constitution  of  the  United 
States.    Sec  PRIVTLXOB. 

The  mow  recent  If  no*,  the  or.ly  work  on  the  lsw  relaUss  to  theatre*  la  Qwj't 
Urn  o/  Huatra  mnd  MutU  Bmllt,  188S.  (J.  W  f  .) 

THEBES.    See  Egypt,  voL  vii.  p.  776  tq. 

THEBES  (anciently  ®r}/5cu,  Thebtt,  or  in  poetry  some- 
times dry/fa,  in  modern  Greek  Phiva,  or,  according  to  the 
corrected  pronunciation,  Tkivx),  one  of  the  most  interest- 
ing towns  in  Greece,  is  situated  on  low  hilly  ground  of 
gentle  slope  a  little  north  of  the  range  of  Cithseron,  which 
divides  Bceotia  from  Attica,  and  on  the  edge  of  the 
Boeotian  plain,  about  44  miles  from  Athens,  whence  it  is 
now  reached  by  two  carriage-roads.  It  has  about  3500 
inhabitants,  and  is  the  seat  of  a  bishop.  The  present  town 
occupies  the  site  of  the  ancient  citadel,  the  Cadmea ;  two 
fragments  of  ancient  wall  are  visible  on  the  north,  and 
another,  belonging  either  to  the  citadel  or  the  outer  wall, 
oo  the  south.  Two  streams,  rising  a  little  south  of  the 
town,  and  separated  by  an  average  distance  of  about  half 
a  mile,  flow  on  the  two  sides,  and  are  lost  .in  the  plain. 
These  are  the  ancient  Ismenus  on  the  east  and  Dirce 
(A/prr/)  on  the  west,  which  gave  to  the  town  its  name 
p.roTauo«.     The  Dirce.  now  Platzidtissa,  has  several 


springs.  From  the  west  side  of  the  Cadmea  another 
copious  fountain  (Paraporti)  falls  to  tho  Dirce.  In  a 
suburb  to  the  east  is  another  (Fountain  of  St  Theodore), 
and  north-west  are  two  more.  The  Cadmea  itself  is 
supplied  with  water  brought  from  an  unknown  source  to 
the  south  by  works  supposed  of  prehistoric  antiquity.  It 
now  enters  the  town  by  an  aqueduct  of  twenty  arches  of 
Frankish  construction.  TrW  "waters"  of  Thebes  are 
celebrated  both  by  Pindar  ana  by  the  Athenian  poets,,  and 
the  site  is  still,  as  described  by  Dicssarchus  (3d  century 
B.c),  "all  springs,"  «q0vo>oc.  viVa.  One,  from  which  a 
pasha  of  Negroponte  (Euboeja)  is  said  to  have  supplied  bis 
table,  is  still  called  "  the  spring  of  the  cadi."  Some  of 
tbe  marble  basins,  seats,  dec.,  remain,  and,  with  the  frag- 
ments of  wall  above  mentioned,  are  the  only  relics  of  the 
classic  time.  Tbe  most  curious  of  later  buildings  is  the 
church  of  St  Luke,  south-east  of  the  Cadmea,  believed  to 
contain  the  tomb  of  the  evangelist.  From  the  abundance 
of  water  the  place  is  favourable  to  gardens,  and  the  neigh- 
bouring plain  is  extremely  fertile.  But  the  population  is 
scanty,  and  the  town  at  present  of  no  importance. 

In  prehistoric  times  the  Cadmea,  with  the  enlarged  city 
of  Thebes  into  which  it  developed,  was  a  power  of  the  first 
rank,  as  is  shown  by  its  unrivalled  legends.  More  parti- 
cularly the  mythical  wars  with  Argos  (see  below)  point  to 
a  time  when  the  "Hellenes"  of  North  Greece  were  still 
contending  unequally  against  the  "Achaeane"'  of  the 
Peloponnesus.  In  the  legend  as  given  by  jEschylus  these 
names  are  accurately  preserved.  At  the  beginning  of 
continuous  history  (6th  century  B.C.)  Thebes  had  long 
been  possessed  by  immigrants  from  The&saly,  who  knew 
the  previous  inhabitants  as  Cadmeans  (Kao>«<*)- 

The  history  of  the  town  to  the  end  of  the  4th  century  is 
part  of  the  general  history  of  the  nation  (see  Gbskcb).  It 
had  an  aristocratic  constitution,  and  claimed  a  contested 
sovereignty  over  the  other  towns  of  Bceotia,  Down  to  37 1 
ac.  this  status  was  not  essentially  changed.  The  battle 
of  Coronea  (394)  showed  the  increasing  military  strength 
of  the  Thebans,  and  in  371  the  genius  of  Epaminondas 
raised  them  by  the  victory  of  Leuctra  for  a  brief  period  to 
the  leading  position  in  Hellas.  Philip  of  Macedon  spent 
part  of  his  youth  as  a  hostage  at  Thebes,  and  probably 
learnt  there  important  lessons  in  war.  By  him  and  his 
successor  the  state  was  destroyed.  In  338  the  Thebans 
shared  with  the  Athenians  the  defeat  of  Chseronea,  and 
received  a  Macedonian  garrison ;  the  lion-monument 
erected  by  them  on  the  field  of  battle,  and  still  existing 
there,  though  in  fragments,  is  a  more  impressive  memorial 
of  their  greatness  than  anything  now  visible  at  the  town 
itself.  In  335,  after  the  death  of  >Philip,  they  revolted, 
and  were  punished  by  Alexander  with  a  fearful  ven- 
geance. It  is  said  that  6000  Thebans  were  slain  at  the 
capture  and  30,000  taken  prisoners.  The  population  was 
dispersed,  and  the  town  entirely  razed  (except,  according 
to  tradition,  the  house  of  the  poet  Pindar) ;  and,  though  it 
was  soon  restored  by  the  Macedonian  Cassander  (315),  it 
never  again  played  a  leading  part  in  history.  In  86  ac., 
having  sided  against  the  Romans  in  the  Mithradatic  war, 
it  was  plundered  by  Sulla,  and  fell  into  such  decay  that 
Strabo  describes  it  as  little  better  than  a  village.  In 
the  2d  century  the  traveller  Pau&anias,  who  gives  a  full 
account  of  it  (ix.  5  sq.),  found  only  the  citadel  inhabited. 
In  395  A.D.,  however,  it  had  some  strength,  for  Alaric,  on 
his  way  to  the  capture  of  Athens,  did  not  think  fit  to 
attack  it  In  the  later  times  of  the  Eastern  empire  (10th 
to  12th  century)  it  again  became  wealthy  and  important, 
being  specially  celebrated  for  the  manufacture  of  silk  ami 
cloth.  In  1143  it  was  plundered  by  the  Normans  of 
Sicily  (who  transferred  thither  the  chief  artisans  of  the 
silk  trade),  and,  after  the  capture  of  Constantinople  by 
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the  crusaders  (1204),  became  with  Athens  a  fief  of  the 
feudal  empire.  In  1311  it  was  again  plundered  by  the 
Catalan  Grand  Company,  a  body  of  Spanish  mercenaries, 
and  appears  to  hare  had  no  return  of  prosperity. 

Of  mora  lasting  effect  than  the  politics  of  Thebes  have  been  its 
legends.  Bcootia,  or  rather  the  Csdmeia  (Thucyd.,-L  12),  was  a 
hnd  of  poetry  from  extremely  ancient  times,  and  the  stories  of 
Thebes  are  in  Greek  literature  as  important  as  those  of  Troy.  The 
legends  of  the  fire  chief  groups  will  be  found  under  the  names 
indicated  in  ths  following  division  :— (1)  the  foundation  of  the 
Cadme*  by  Cadmus ;  (2-)  the  foundation  by  Ampbion, — to  this 
belong  originally  the  "  seven-gated  "  wall,  the  name  of  IrrixvKoi 
Bifin,  and  the  legends  of  Zethus,  Antiope,  and  Dirce ;  (3)  war  of 
the  "  Seven  "  (under  Adrastus  of  Argos)  :  war  of  the  Epigoni,  or 
"descendants"  of  the  Seven  ;  the  story  of  CEdipus  ;  (4)  legends  of 
Bacchus, — at  Thebes  as  elsewhere  this  religion  was  comparatively 
late,  but  became  characteriatic  of  the  town  ;  (S)  legends  of  Heracles 
(commonly  found  with  those  of  Bacchus  ;  Thebes  was  reputed  tho 
birthplace  of  both).  From  the  epic  poems,  of  which  little  but 
titles  remaiu,  these  talcs  descended  to  the  Attic  tragedians  ;  upon 
them  are  founded  the  Seven  aavinsl  Thebes  of  Jischylus,  tho  CEdipus 
Tyrannua,  (Ediput  Colonsus,  and  Antigone  of  Sophocles,  the 
Photnissm,  Supplices,  and  Bacchm  of  Euripides,  Ac,  with  innumer- 
able plays  not  extant  Apart  from  direct  imitation  of  these  works, 
the  stories  themselves,  through  Statiua,  Boccaccio,  and  others, 
have  exercised  a  great  influence  on  modern  literature.  In  historical 
times  the  Thebaus  were  not  conspicuous  for  intellectual  accom- 
plishments, but  their  reputation  is  sufficiently  sustaiued  by 
Pindar,  perhaps  the  most  distinctively  Hellenic  of  all  tho  national 


The  most  famous  monument  of  ancient  Thebes  was  ths  outer 
wsll  with  its  seven  gates,  which  even  ss  late  as  the  0th  century 
b.c.  was  probably  the  largest  of  artificial  Greek  fortresses.  The 
names  of  the  gates  vary,  but  four  are  constant, — the  Prcetides, 
Electro,  Noistsj  or  Neitjc,  and  Homoloides  ;  Pausaniaa  gives  the 
others  as  Ogygije,  nypsistss,  Crensue.  There  is  ovidence  that  the 
opte  Electros  was  on  the  south,  and  near  it  was  the  tomb  of  the 
Thebaus  who  fell  at  the  capture  by  Alexander.  The  gitlcs  shown 
to  Paxsanias  as  Neiats»  and  Prcetidos  led  respectively  north-west 
acd  north-east  Two  of  the  springs  have  been  identified  with 
-v>me  probability, — that  of  8t  Theodore  with  the  CEdipodea,  in 
vliich  (Edinua  is  ssid  to  hsve  purged  himself  from  the  pollution 
of  homicide,  and  the  Paraporti  with  the  dragon-guarded  fountain 
of  Ares  (see  Cadmus).  Dicrearchus,  referring  to  the  town  of 
Cassander,  gives  two  measurements  for  the  circuit,  equal  to  about 
9  miles  ami  6 J  miles,  but  even  tho  smaller  is  impossible  for  ths 
wall,  and  they  probably  lefer  to  the  territory  proper  of  the  town, 
or  y%  Bvfiaii.  Beyond  thia  the  topography  is  wholly,  uncertain. 
Prom  the  interest  of  the  site  in  history  and  still  more  in  literature, 
as  the  scene  of  so  msny  dramas,  the  temptation  to  fix  details  has 
been  specially  atrong.  Conjectural  plans  or  descriptions,  differing 
widely,  are  given  by  Leake,  Forcbhamraer,  Ulricbs,  Bursian,  and 
others  (references  below).  All  sre  based  on  the  assumption  thst 
the  descriptiou  of  Pausanias  and  the  allusions  of  the  Attic  trage- 
dians may  be  read  together  and  combined,  and  that  the  result 
will  give  the  plan  as  it  oxisted  in  ths  5th  and  4th  centuries  B.C. 
But  to  this  two  objections  must  be  taken.  (1)  The  account  of 
Pausanias,  even  when  clear  in  itself,  is  very  uncertain  eridonco  for 
anythiug  earlier  than  the  destruction  by  Alexander.  It  is  ssid 
indeed  that  the  restored  town  occupied  the  same  area,  but  this  is 
consistent  with  great  disturbance  of  tradition  ;  and  wo  have  further 
to  allow  for  inaccurate  transmission  through  450  years  of  decsd- 
enco,  and  finally  for  the  quality  of  Psusanias' s  information,  given 
apparently  by  casual  guides  to  a  traveller  extremely  uncritical. 
(21  It  may  be  doubted  whether  the  tragedians  had  accurate  know- 
ledge of  Theban  topography,  and  they  had  certainly  no  reason  for 
introducing  it  in  their  plays.  Their  plots  sre  laid  in  a  remote  past ; 
uud  it  is  difficult  to  suppose  them  on  the  one  hand  so  careful  as  to 
I'.t  their  scenes  to  the  actual  Thebes,  and  on  ths  other  hand  so 
~\reless  as  to  presume  that  it  had  suffered  no  great  change  between 
the  times  of  Cadmus  or  of  CEJipua  and  their  own  days.  Indeed 
:  Key  did  not  make  this  mistake.  The  plays  which  contain  most 
.  'ferences  to  topography  are  the  Seven  against  Thebes  and  the 
f'hotnissst.  In  the  Seven  the  name  of  "  Thebes  "  does  not  occur  at 
all  (the  title  is  a  misnomer,  probably  not  given  "by  the  author); 
the  town  is  called  by  its  ancient  name  "The  Codmea"  (KoJ>.(o 
riK.t),  and  tho  whole  play  assumes  that  the  "  city  of  Cadmus  " 
was  much  smaller  than  the  Thebes  contemporary  with  Jitchylua 
can  have  been.  In  the  Phoenissst  the  circuit  of  the  walls  is  said  to 
to  so  small  that  a  per»,on  within  must  necessarily  know  all  that 
had  taken  place  in  a  general  attack  (v.  1356).  None  of  the  con- 
jectural plans  would  approximately  satisfy  this!' nor  can  it  have 
burn  true  for  the  time  o/.  Euripides.  After  this,  it  is  not  surprising 
to  find  that  the  atUimpt  to  use  the  plays  as  evidence  is  involved  in 
a  few  of  which  are  given  b*low. 


),  describes  an  army  advancing  on  Thebes  from  the  south  as 
ving  its  right  st  the  Isinenian  hill,  its  left  at  tho  fountain  of 
«a,  and  "the  chariots  below  the  monument  of  Amphion." 


In  itself,  however,  snd  ss  relating  to  the  ruins  of  the  restored 
town  merely,  the  description  of  Pausanias  is  curious  and  interesting. 
The  principal  building  were  at  that  time  (2d  century)  the  tempk 
of  Apollo  lsmeniua,  which  must  hsve  stood  somewhere  sbout  the 
present  church  of  St  Luke,  the  thestre,  neat  the  gate  Prcetides, 
the  Herseleum,  with  a  gymnasium  and  race-course,  and  the 
temples  of  Artemis  Eucleia,  of  Ammon,  and  of  Fortnno  (Tijrn). 
Besides  these  Pausanias  was  shown  all  tho  gates,  all  the  legendary 
aites,  the  house  of  Pindar  (north  west  beyond  the  Dirce),  statues, 
Ac,  dedicated  by  bim,  several  ststuos  of  immense  antiquity,  others 
attributed  to  the  greatest  artists,  aud  in  fact  much  more  than  it  is 
essy  to  believe. 

1.  Apollo  Isnunits  and  Apollo  Spodius.—  Sophocles  {(K.  T.,  21) 
mentions,  as  one  of  the  Theban  sanctuaries,  "  the  oracular  ashes  of 
Ismenus,"  'lrpifvoE  jiarrtfa  o-ritot.  Pausanias,  who  calls  the  river 
not  Ismenus  but  lsmeniua,  describes  (1)  a  temple  of  lsmeniua  or 
Apollo  Iamcnius  (ix.  10,  2),  and  (2)  an  altar  of  Apollo  Spodius, 
made  of  ashes  snd  used  in  a  peculiar  manner  as  an  oracle  (ix.  11,  7). 
Wo  should  suppose  from  Sophocles  thst  both  observations  related 
to  the  Be  roe  sanctuary ;  and  Sophocles  clearly  identified  the  two. 
But  in  Pausanias  they  are  in  different  places  and  have  tio  connexion 
at  all  Either  therefore  the  topography  and  ritual  of  tho  one  period 
differed  from  those  of  the  other,  or,  which  is  equally  probable,  the 
poet  used  Theban  names  without  regard  to  accuracy. 

2.  The  Fountain  of  Arts.— Euripides,  in  the  Supplice*  (v.  850  . 
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Pausanias  also  places  the  lamonian  hill  on  tho  right  of  the  southern 
gate.  But  the  fountain  of  Ares  he  places  on  the  samo  side,  a  de- 
scription quite  inconsisteut  with  this  and  other  allusions.  Ulrichs, 
while  insisting  on  tho  agreement  about  tho  hill,  merely  observes 
on  this  that  Pausanias  is  unintelligible.  Of  a  still  greater  difficulty 
he  says  nothing.  The  tomb  of  Amphion  is  placed  by  Jischylus 
north  of  the  town,  and  there  or  in  thst  direction  waa  shown 
to  Pausanias.  Tho  toi>ograpbers  accordingly  suppose  that  ths 
"  chariots  "  of  Euripides  were  in  the  plain  to  the  north.  But  then 
is  no  suggestion  in  the  passage  that  any  part  of  the  advancing  army 
was  separated  from  the  rest,  and  the  observer  expressly  ssys  thst 
he  leas  at  the  place,  tchcrt  the  chariots  fought  and  had  a  particularly 
jood  view  of  this  part  of  the  battle  (v.  684).  Now  he  'Stood  on  ths 
gate  Electro,  i.e.,  as  far  as  possible  from  the  tomb  of  Ampbion,  as 
placed  by  JSscbylus  snd  Pausanias.  It  is  impossible  to  make  s 
consistent  sec  aunt  of  this,  snd  it  seems  plsin  thst  Euripides  took 
up  the  name  "  tomb  of  Ampbion"  at  hazard,  and  ignored  or  forgot 
that  the  real  tomb  could  not  be  brought  into  his  picture. 

S.  The  Altar  of  (Athena)  Onca. — This  was  shown  to  Pausamss 
(ix.  12,  1),  who  was  told  that  it  marked  the  place  where  tho  lying 
down  of  a  cow  indicated  to  Cadmus  the  site  destined  for  his  city 
(flti  iyravta  oUffaai).  14  It  is  said,"  he  continues,  "  thst  in  the 
acropolis  there  was  formerly  the  house  of  Csdmus  {Kdtfitv  oMa)." 
No  other  indication  is  given  as  to  the  place  of  the  altar,  aud  the 
natural  inference  is  thst  it  was  shown  in  the  Cadmea.  But 
jEscbylus  {Seplem,  501)  places  it  outside  the  walls.  Accordingly 
it  is  suggested  thst  the  oracular  sign  only  indicated  the  neighbour- 
hood oftlie  destined  site,  and  that  the  altar  shown  to  Psusanias 
was-near  that  of  Apollo  Spodius.  which  is  mentioned  last  before  it, 
and  may  hove  been  outside  tho  wall.  But  this  juxtaposition  proves 
nothing  about  tho  place  of  Onca,  for  Paussnias  himself  shows  that 
mention  of  Onca  here  is  suggested  by  a  reference  to  "oxen"  in 
connexion  with  the  altar  of  Spodius.  which  brought  to  his  mind 
the  "cow"  of  tho  other  legend. 

4.  Tin  Tomb  of  Amphion  and  Zethus. — Apart  from  tho  con- 
fusion of  Euripides  slready  noticed,  there  is  a  difficulty  about  the 
mention  of  this  monument  in  Psusanias  and  £scbylus.  Pausanias, 
after'describing  several  buildings  near  the  gate  Prcetides,  conclud- 
ing with  some  in  tho  market-place,  mentions  next  (without  further 
indicstiou  of  place)  the  tomb  of  Amphion  and  Zethus,  and  con- 
tinues thus,  —  "the  way  from  Thebes  to  Chslcis  (north'-csst)  is  by 
this  gate  Prcetides,  Ac.  '  jEschylus  places  ths  tomb  of  Amphion 
outside  the  wall  opposite  tho  north  gate  (Septem,  527),  and  the 
Prcctide*  elsewhere.  Ulru-hs  concludes  -thst  Pausanias  "  evi- 
dently" went  out  by  the  north  gate  to  view  the  monument  and 
then  returned  to  the  Prcetides.  Of  course  this  is  possible,  but  it  is 
useless  to  draw  exact  inferences  from  documents  which  require 
such  an  hypothesis.  It  is  equally  probable  that  Psusanias  identified 
the  tomb  with  a  monument  called  the  Amphcion,  which  seems 
(Ulrichs,  p.  17)  to  have  been  somewhere  near  the  market-place. 
Indeed,  there  is  no  proof  that  they  were  not  identical,  for  the. only 
evidence  that  the  tomb  waa  outside  the  wall  (and  therefore  different 
from  the  Ampheion)  is  thst  of  jEschylus  and  Euripides,  whose 
imaginary  cities  were  not  much  larger  than  ths  Cadmean  hill,  and 
must  havs  excluded  the  Ampheion  itself. 

On  the  history,  see  referents*  under  G asses;  oa  tbs  topogTipKj  we  legends, 
lllrichs.  Reittn  mnd  ronetomve*  <n  Oriethm 
Aeri  iVern  OVeeee,  IL  sir.;  Borslan.  OetH/rvphie 
-•d.bf  A.  W.Vsorali 


r  Oaascsi  oa  tbs  topogriphr  we  legends 
Qriethtnlamd,  U.  1  »».;  Leak*.  Travel*  «■ 
aprxi?M* KM^/rUKheTiianti,  L  »»  ej.l^sa* 
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THECLA,  St,  virgin,  is  commemorated  by  the  Latin 
Church  on  September  23.  The  Breviary  relatee  that 
she  was  boru  of  illustrious  parentage  at  Iconium,  and 
came  under  the  personal  teaching  of  the  apostle  Taut. 
In  her  eighteenth  year,  having  broken  her  engagement 
with  Thamyris,  to  whom  she  bad  been  betrothed,  she 
was  accused  by  her  relations  of  being  a  Christian,  and 
sentenced  to  bo  burned.  Armed  with  the  sign  of  the 
crosk,  she  threw  herself  upon  the  pyre,  but,  the  flames 
having  been  extinguished  by  a  sudden  rain,  she  came  to 
Antioch,  where  she  was  exposed  to  the  wild  beasts,  then 
fastened  to  bulls  that  she  might  be  torn  asunder,  then 
thrown  into  a  pit  full  of  serpents,  but  from  all  these  perils 
she  was  delivered  by  the  grace  of  Christ.  Her  ardent 
faith  and  her  holy  life  were  tho  means  of  converting 
many.  Returning  once  more  to  her  native  place,  she 
withdrew  into  a  mountain  solitude,  and  became  distin- 
guished by  many  virtues  and  miracles,  dying  at  the  age 
of  ninety.    She  was  buried  at  Seleucia. 

The  tubsUnco  of  the  foregoing  narrative,  with  many  other 
curious  incidents,  occur*  in  the  very  ancient  »pc<ryphil  book 
entitled  the  T.fM;  of  Psul  and  Thecl*  {Acta  Pauli  *  TKtelml 
Tcrtullian  tells  us  that  this  notk  was  written  by  «  presbyter  in 
Asia,  "out  of  love  to  Psul,"  but  that  his  conduct  was  not  ap- 
proved, and  led  to  his  deposition.  What  caused  special  offence 
was  its  recognition  of  the  right  of  women  to  preach  and  baptize. 
Tfcere  is  no  doubt  that  the  present  differs  rery  considerably  from 
the  original  form  of  the  Afla,  but  even  now  its  Gnostic  origin  is 
betrayed  in  several  features  which  it  still  retains— for  example, 
tho  rejection  of  marriage.  For  the  text,  see  the  Acta  Apodt.  Apocr. 
of  Tisthendorf,  who  in  the  Prolegomena  gives  a  large  body  of 
«ridence  for  its  great  antiquity  A  translation  is  given  in  the 
Antt-Siant  Christian  Library. 

THEFT  ia,  in  modern  legal  systems,  universally  treated 
as  a  crime,  but  the  conception  of  theft  as  a  crime  is  not 
one  belonging  to  the  earliest  stage  of  law.  To  its  latest 
period  Roman  law  regarded  theft  (furtum)  as  a  delict 
prima  facie  pursued  by  a  civil  remedy, — the  actio  furti 
for  a  penalty,  the  vindkatio  or  condictio  for  the  stolen 
property  itself  or  its  value.  In  later  times,  no  doubt,  a 
Criminal  remedy  to  meet  the  graver  crimes  gradually  grew 
up  by  the  side  of  the  civil,  and  in  the  time  of  Justinian  the 
criminal  remedy,  where  it  existed,  took  precedence  of  the 
civil  (Cod.,  in.  8,  4).  But  to  the  last  criminal  proceedings 
could  only  be  taken  in  serious  cases,  t.g.,  against  stealers 
of  cattle  (abigei)  or  the  clothes  of  bathers  (balnearii).  The 
punishment  was  death,  banishment,  or  labour  in  the  minea 
■or  on  public  works.  In  the  main  the  Roman  law  of  theft 
coincides  with  the  English  law.  The  definition  as  given 
in  the  Institutes  (iv.  1,  1)  is  "  furtum  est  contrectatio  rei 
fraudulosa,  vel  ipsius  rei,  vel  etiam  ejususus  possession isve," 
to  which  the  Digest  (xlvii.  2,  1,  3)  adds  "lucri  faciendi 
gratia."  The  earliest  English  definition,  that  of  Braeton 
(150i),  runs  thus:  "furtura  est  secundum  leges  contrec- 
tatio rei  alien*  fraudulenta  cum  animo  furandi  invito  illo 
domino  cujus  res  ilia  fuerit."  Braeton  omits  the  "  lucri 
faciendi  gratia  "  of  the  Roman  definition,  because  in  English 
law  the  motive  is  immaterial,1  and  the  "  dsns  ejus  possea- 
sionisve,"  because  the  definition  includes  an  intent  to  de- 
prive the  owner  of  his  property  permanently.  The  "  animo 
furandi"  and  "invito  domino"  of  Bracton's  definition 
are  expansions  for  the  sake  of  greater  clearness.  They 
seem  to  have  been  implied  in  Roman  law.  Furtum  is  o.i 
tho  whole  a  more  comprehensive  term  than  theft.  This 
difference  no  doubt  arises  from  the  tendency  to  extend  the 
bounds  of  a  delict  and  to  limit  the  bounds  of  a  crime. 
Thus  it  was  furtum  (but  it  would  not  be  theft  at  English 
common  law)  to  use  a  deposit  of  pledge  contrary  to  the 
wishes  of  the  owner,  to  retain  goods  found,  or  to  steal  a 
human  being,  such  as  a  slave  or  Jilius  familiat  (a  special 

1  That  destruction  of  a  letter  by  a  servant,  with  a  view  of  suppress- 
ing Inquiries  into  her  character,  makes  the  servant  guilty  of  larceny  In 


form  of  furtum  called  plagium).  The  latter  would  be  in 
English  law  an  abduction  under  certain  circumstances,  but 
not  a  theft,  On  the  other  hand,  one  of  two  married 
persons  could  not  commit  furtum  as  against  the  other, 
but  theft  may  be  so  committed  in  England  since  recent 
legislation.  As  a  furtum  was  merely  a  delict,  the  oUigatio 
ex  delicto  could  be  extinguished  by  agreement  between 
the  parties ;  it  will  be  seen  that  this  cannot  be  done  in 
England.  In  another  direction  English  law  is  more  con- 
siderate of  the  rights  of  third  parties  than  was  Roman. 
As  will  appear  hereafter,  the  thief  can  givo  a  good  title  to 
stolen  goods  ;  in  Roman  law  he  could  not  do  so,  except  in 
the  single  case  of  a  hereditas  acquired  by  utucapio.  The 
development  of  the  law  of  furtum  at  Rome  is  historically 
interesting,  for  oven  in  its  latest  period  is  found  a  relic  ot 
one  of  the  most  primitive  theories  of  law  adopted  by 
courts  of  justice  :  "They  took  as  their  guide  the  measure 
of  vengeance  likely  to  be  exactod  by  an  aggrieved-  person 
under  the  circumstances  of  the  case "  (Maine,  Ancient 
Lavs,  ch.  x.).  This  explains  the  reason  of  the  division  of 
furtum  iuto  manifestunx  and  nec  maniftitum.  Tho  mani- 
fest thief  was  one  taken  red-handed, — "taken  with  tho 
manner,"  in  the  language  of  old  English  law.  The  Twelve 
Tables  denounced  the  punishment  of  death  against  the 
manifest  thief,  for  that  would  be  the  penalty  demanded 
by  the  indignant  owner  in  whose  place  the  judge  stood. 
The  severity  of  this  penalty  was  afterwards  mitigated  by 
the  prater,  who  substituted  for  it  the  payment  of  quad- 
ruple the  value  of  the  thing  stolen.  The  same  penalty 
was  also  given  by  the  prater  in  case  of  theft  from  a  fire 
or  a  wreck,  or  of  prevention  of  search.  No  doubt  the 
object  of  this  large  penalty  was  to  induce  injured  persons 
to  refrain  from  taking  the  law  into  their  own  hands.  The 
Twelve  Tables  mulcted  the  non-manifest  thief  in  double 
the  value  of  the  thing  stolen.  The  actions  for  penalties 
were  in  addition  to  the  action  for  the  stolen  goods  them- 
selves or  their  value.  The  quadruple  and  double  penalties 
still  remain  in  the  legislation  of  Justinian.  The  search 
for  stolen  goods,  as  it  existed  in  the  time  of  Gaius,  was  a 
survival  of  a  period  when  the  injured  person  was,  os  in  the 
case  of  summons  (in  jus  vocatio),  his  own  executive  officer. 
Such  a  search,  by  the  Twelve1  Tables,  might  be  conducted 
in  the  house  of  the  supposed  thief  by  the  owner  in  person, 
naked  except  for  a  cincture,  and  carrying  a  platter  in  his 
hand,  safeguards  apparently  against  a  violation  of  decency 
and  against  any  possibility  of  his  making  a  false  charge  by 
depositing  some  of  his  own  property  on  his  neighbour's 
premises.  This  mode  of  search  became  obsolete  before  the 
time  of  Justinian.  Robbery  (bona  «i  rapta)  was  violence 
added  to  furtum.  By  the  actio  »  bonorum  raplorum 
quadruple  the  value  could  be  recovered  if  the  action  were 
brought  within  a  year,  only  the  value  if  brought  after 
the  expiration  of  a  year.  The  quadruple  value,  it  is  to  be 
noted,  included  the  stolen  thing  itself,  so  that  the  penalty 
was  in  effect  only  a  triple  one.  It  was  inclusive,  and  not 
cumulative,  as  in  furtum. 

In  England  .theft  appears  to  have  been  very  early 
regarded  by  legislators  as  a  matter  calling  for  special 
attention.  The  pre-Conquest  compilations  of  laws  are 
full  of  provisions  on  the  subject  It  is  noticeable  that  the 
earlier  ones  appear  to  regard  theft  as  a  delict  which  may  bo 
compounded  for  by  payment.  Considerable  distinctions 
of  person  are  made,  both  in  regard  to  the  owner  and  the 
thief.  Thus,  by  the  laws  of  Ethelbert,  if  a  freeman  stole 
front,  the  king  he  was  to  restore  ninefold,  if  from  a  freeman 
or  from  a  dwelling  threefold.  If  a  theow  stole,  he  had 
only  to  make  a  twofold  reparation.  In  the  laws  of  Alfred 
ordinary  theft  was  still  only  civil,  but  he  who  stole  in  a 
church  was  punished  by  the  loss  of  his  hand.  The  laws 
of  Ina  named  as  tho  penalty  death  or  redemption  accord- 
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ing  to  tbe  wer  gild  of  the  thief.  By  the  same  laws  the 
tbiof  might  be  slain  if  he  fled  or  resisted.  Gradually  the 
severity  of  the  punishment  increased.  By  the  laws  of 
Athelstan  death  in  a  very  cruel  form  was  inflicted.  At  a 
later  date  the  Leges  Henrici  Primi  placed  a  thief  in  the 
king's  mercy,  and  his  lands  were  forfeited.  Putting  out 
the  eyes  and  other  kinds  of  mutilation  were  sometimes  the 
punishment  The  principle  of  severity  continued  down  to 
the  present  century,  and  until  1827  theft  of  certain  kinds 
remained  capital.  Both  before  and  after  the  Conquest 
local  jurisdiction  over  thieves  was  a  common  franchise  of 
lords  of  manors,  attended  with  some  of  the  advantages 
of  modern  summary  jurisdiction.  It  might  be  exercised 
either  over  thieves  who  committed  a  theft  or  were  appre- 
hended within  the  lordship  (infanglAef),  or  over  those 
inhabitants  of  the  lordship  who  were  apprehended  else- 
where {putfangthtf).  Either  or  both  franchises  might  bo 
enjoyed  by  grant  or  prescription.  As  lately  as  1  Ph. 
and  M.  c  15  infangthef  and  outfangtUof  were  confirmed 
to  the  lords  marchers  of  Wales.  An  analogous  franchise 
was  theatn,  or  the  right  of  calling  upon  the  holder  of  stolen 
goods  to  vouch  to  warranty,  to  namo  from  whom  he 
received  them.  In  the  old  law  of  theft  there  were  to  be 
found  two  interesting  survivals  of  the  primitive  legal 
notions  which  were  found  in  Roman  law.  Up  to  a  com 
paratively  recent  date  a  distinction  analogous  to  that 
between  furtwn  manifettum  and  nee  manifest  um  was  of 
importance  in  English  criminal  practice.  The  thief 
"  taken  with  the  manner "  was  by  the  Statute  of  West- 
minster tbe  First  not  to  be  admitted  to  bail  (see  LelUrt  of 
Juniut,  lxviii.).  In  modern  procedure  the  probable  guilt 
or  innocence  of  the  accused  is  not  so  much  to  be  considered 
in  a  question  of  bail  as  the  probability  of  his  appearance 
at  the  trial.  The  other  matter  worthy  of  notice  is  the 
old  pursuit  (ucta)  by  hue  and  cry.  In  the  pro-Conquest 
codes  the  owner  was  generally  allowed  to  take  the  law  into 
his  own  hand,  as  in  early  Roman  law,  and  get  back  his 
goods  by  force  if  he  could,  no  doubt  with  tho  assistance 
of  his  neighbours  where  possible.  From  this  arose  the 
later  development  of  the  hue  and  cry,  as  tho  recognized 
means  of  pursuing  a  thief.  The  Statutes  of  Westminster 
the  First  and  of  De  officio  eoronatoru  enacted  that  all  men 
should  be  ready  to  pursue  and  arrest  felons,  and  ten  years 
later  the  Statute  of  Winchester  (1285)  enforced  upon  all 
the  duty  of  keeping  arms  for  the  purpose  of  following  the 
hoe  and  cry.  It  also  made  tbe  hundred  liable  for  thefts 
with  violtnco  committed  in  it,  an  adoption  no  doubt  in 
feudal  law  of  the  old  pre-Conquest  liability  of  the  frith- 
borg.  As  justice  becamo  more  settled,  the  hue  and  cry 
was  regulated  more  and  more  by  law,  and  lost  much  of  its 
old  natural  simplicity  This  led  to  its  gradually  becom- 
ing obsolete,  though  the  Statutes  of  Westminster  the  First 
and  De  officio  eoronatoru  are  still  nominally  law  as  far  as 
they  relate  to  tbe  hue  and  cry.  The  Statute  of  Winchester 
as  to  the  liability  of  the  hundred  was  repealed  in  1827. 

Tho  term  theft  in  modern  English  law  is  sometimes 
used  as  a  synonym  of  larceny,  sometimes  in  a  more  com- 
prehensive sense.  In  the  latter  sense  it  iB  used  by  Mr 
Justice  Stephen,  who  defines  it  as  "  the  act  of  dealing  from 
any  motive  whatever,  unlawfully  and  without  claim  of 
right,  with  anything  capable  of  being  stolen,  in  any  of  the 
ways  in  which  theft  can  be  committed"  (for  which  see 
§  296-300),  "  with  the  intention  of  permanently  converting 
that  thing  to  the  use  of  any  person  other  than  the  goneral 
or  special  owner  thereof"  {Digest  of  the  Criminal  Law, 
§  295).  In  this  broader  sense  the  term  applies  to  all  cases 
of  depriving  another  of  his  property,  whether  by  removing 
or  withholding  it.  It  thus  includes  larceny,  robbery, 
cheating,  embezzlement,  and  breach  of  trust  Embezzle- 
ment ia  a  statutory  crime  created  as  a  separate  form  of 


offence  in  the  last  century  (see  voL  viii.  p.  159).  The 
difference  between  larceny  and  embezzlement  turns  mainly 
on  the  fact  of  the  master's  being  in  actual  or  constructive 
possession  of  the  stolen  property  (see  Possession).  Fraud- 
ulent breach  of  trust  was  not  made  a  specific  offence  until 
1857  (see  Trust). 

Larceny  (a  corruption  of  latrocinium),  or  theft  proper,  was  felony 
at  common  law.  The  common  law  of  larceny  has  been  affected  by 
numerous  statutes,  the  main  object  of  legislation  being  to  tiring 
within  tbo  law  of  larceny  offences  which  were  not  larcenies  at 
common  law,  either  because  they  were  thefts  of  things  of  which 
there  could  be  no  larceny  at  common  law,  e.g.,  beasts  ferm  naturae, 
title  doeds,  or  chotes  in  action,  or  because  the  common  law  regarded 
iLitti  merely  as  delicts  for  which  the  remedy  was  by  civil  action, 
e.g.,  fraudulent  breaches  of  truat.  The  earliest  Act  in  the  statutes 
of  the  realm  dealing  with  larceny  appears  to  be  the  Carta  ForesUe 
of  1225,  by  which  una  or  imprisonment  was  inflicted  for  stealing 
the  king's  deer.  The  next  Act  appears  to  be  the  Statute  of  West- 
minster the  First  (1275),  dealing  again  with  stealing  deer.  From 
this  it  scorns  as  though  the  beginning  of  legislation  on  the  subject 
was  for  the  purpose  of  protecting  the  chases  and  parks  of  the  king: 
and  the  nobility.  An  immense  mass  of  the  old  Acta  will  tie  found 
named  in  the  repealing  Act  of  1827.  7  and  8  Geo.  IV.  c  27.  An 
Act  of  the  same  date,  7  and  8  Geo.  IV.  c.  29,  removed  the  old  dis- 
tinction between  grand  and  petit  larceny.1  The  former  was  theft 
of  goods  abore  the  value  of  twelve  pence,  in  the  house  of  tho 
owner,  not  from  the  person,  or  by  night,  and  was  a  capital  crime. 
It  was  petit  larceny  where  the  value  was  twelve  pence  or  under, 
the  punishment  being  imprisonment  or  whipping.  The  gradual 
depreciation  in  the  value  of  money  afforded  good  ground  for 
Sir  Henry  Spclman'a  sarcasm  that,  while  everything  else  became 
dearer,  the  life  of  roan  becamo  continually  cheaper.  The  distinc- 
tion between  grand  and  petit  larceny  first  appears  in  statute  law  in 
the  Statute  of  Westminster  tho  First,  c.  15,  tint  it  was  not  created 
for  the  first  time  by  that  statute.  It  is  found  in  some  of  the  pro- 
Conquest  codes,  as  that  of  Athelstan,  and  it  ia  recognized  in  the 
Lege*  Henrici  Primi.  A  distinction  between  simple  and  compound 
larceny  ia  still  found  in  the  books.  The  latter  is  larceny  accom- 
panied by  circumstances  of  aggravation,  as  that  it  is  in  a  dwelling- 
house  or  from  the  person.  Toe  law  of  larceny  is  now  contained 
chiefly  in  the  Larceny  Act,  1861,  24  and  25  Vict  c  96  (which 
extends  to  England  and  Ireland),  a  comprehensive  enactment 
including  larceny,  embezzlement,  fraud  by  bailees,  agents,  bankers, 
factors,  and  trustees,  sacrilege,  burglary,  housebreaking,  robbery, 
obtaining  money  by  threats  or  by  false  pretences,  and  receiving 
stolen  goods,  and  prescribing  procedure,  both  civil  and  criminal. 
There  are  still,  however,  some  earlier  Acts  in  force  dealing  with 
special  cases  of  larceny,  such  as  33  Hen.  VIII.  c.  12,  as  to  stealing 
the  goods  of  the  king,  and  the  Game,  Post-Office,  and  Merchant 
Shipping  Acts.  Later  Acts  provido  for  larceny  by  a  partner  of 
partnership  property  (31  and  32  Vict,  c  116),  and  by  a  husband 
or  wife  of  the  property  of  tho  other  (45  and  46  Vict  c  75).  Pro- 
ceedings against  persons  subject  to  naval  or  military  law  depend 
upon  uje  Naval  Discipline  Act,  1666,  and  the  Army  Act  1881.  . 
Tnerci  are  several  Acts,  both  before  and  after  1861,  directing 
how  the  property  is  to  be  laid  in  indictments  for  stealing  the  goods 
of  counties,  friendly  societies,  trades  unions^  ^  The  principal  con- 
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though  the  smallest  removal  is  sufficient;  (2)  there  must  be  an 
intent  to  deprive  the  owner  of  bis  property  for  an  indefinite  period, 
and  to  assume  the  entire  dominion  over  it,  an  intent  often  described 
in  Bracton's  words  as  animut  furandi ;  (3)  this  intent  must  exist 
at  the  time  of  taking;  (4)  the  thine  taken  must  be  one  capable  of 
larceny  either  at  common  law  or  by  statute.  One  or  two  case*, 
falling  nnder  the  law  of  larceny  are  of  special  interest  It  wsj. 
held  more  than  once  that  a  servant  taking  corn  for  the  purpose  of 
feeding  his  master's  horses,  but  without  any  intention  of  applying 
it  for  his  own  benefit,  was  guilty  of  larceny.  To  remedy  this  hard- 
ship, 26  and  27  Vict,  c  103  was  passed  to  declare  such  an  act  not 
to  be  felony.  The  case  of  appropriation  of  goods  which  have  been 
found  haa  led  to  some  difficulty.  It  now  seems  to  bo  tbo  law  that 
in  order  to  constitute  a  larceny  of  lost  goods  there  must  be  a, 
felonious  intent  at  the  time  of  finding,  that  is,  an  iutent  to  deprive* 
the  owner  of  them,  coupled  with  reasonable  means  at  the  same 
time  of  knowing  the  owner.  The  mere  retention  of  the  goods  when 
tho  owner  haa  become  known  to  the  finder  docs  not  make  the 
retention  criminal.  Larceny  of  money  may  be  committed  when 
the  money  is  paid  by  mistake,  if  the  prisoner  took  it  animo/vratuii. 
In  two  recent  cases  the  question  was  argued  before  a  very  full  Court 
for  Crown  Cases  Reserved,  and  in  each  case  there  was  a  striking 
difference  of  opinion.    In  Xeg.  e.  Middloton,  Law  JUp.,  2  Crows* 

»  This  provision  was  most  unnecessarily  repeated*  in  tbe  Larceny 

Act  of  1861.  f 
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<Ws  Reserved,  88.  the  prisnnei.  a  depo«ttor  in  a  post-office  Hiring  j 
bank,  received  by  the  mistake  of  the  citrk  a  larger  »um  than  he 
sra-i  entitled  to.  Tin'  jury  round  that  hu  had  the  animni  furandi 
at  the  time  of  takiug  the  money,  mid  that  ho  know  it  to  ho  tho 
money  of  the  poUniastcr-gencral  The  majority  of  the  court  held 
it  to  ho  larceny.  In  a  caso  In  1885  (Keg.  e.  Ashwcll,  Law  Jlrp.^lC 
i}nc*i\'»  IScnrh  Division,  190),  where  the  prosecutor  gave  the  prisoner 
a  sovereign  believing  it  to  be  a  shilling,  and  the  prisoner  took  it 
under  that  belief,  but  afterwards  discovered  its  vatuo  an  1  retained 
it.  th»  <N>ort  wa*  finally  divided  as  to  whether  the  prisoner  wis 
guilty  of  larcony  at  common  la*,  bnt  held  that  he  was  not  guilty 
of  larcvuy  a*  a  hailco.  The  procednre  in  prosecutions  for  larceny 
has  been  conridcralily  affected  by  recent  legislation.  The  incon- 
venience* of  the  common-law  rules  of  interpretation  of  indictments 
le>l  to  certain  amendments  of  the  law,  now  contained  in  the.  Larceny 
Act,  for  tin'  purpose  of  avoiding  the  frequent  failures  of  justice 
owing  to  the  strictness  with  which  indictments  were  construed. 
Three  lsrcenic*  ot  pro|«'rty  of  the  same  person  within  six  months 
may  n«w  be  charged  in  one  indictment.  On  an  indictment  for 
larceny  the  prisoner  may  be  fouud  guilty  of  embezzlement,  and 
Tier  rtrta  ;  and  if  the  jirisouer  be  indicted  for  obtaining  goods  by 
false  pretences,  and  the  offence  tnru  out  to  be  larceny,  he  is  not 
entitled  to  lie  acmittrd  of  tho  misdemeanour.  A  count  Tor  receiv- 
iiig  may  bo  joined  with  the  count  for  stcaliug.  In  many  cases  it  is 
uuneocviary  to  allege  or.  prove  ownership  of  tho  property  the  sub- 
ject of  the  indictment.  The  Act  also  contains  numerous  provisions 
as  to  vtnue  and  tlio  apprehension  of  offenders.  In  another  direc- 
tion the  lowers  of  courts  of  SrnuART  JraisrtlCTlo.v  )  hare 
been  extended,  in  the  case  of  charges  of  larceny,  embezzlement, 
and  receiving  stolen  goods,  against  children  and  young  persons  and 
against  adults  pleading  guilty  or  waiving  their  right  to  trial  by 
jury.  Tne  maximum  punishment  for  larceny  is  fourteen  years' 
penal  servitude,  but  this  can  only  tie  indicted  iu  certain  exceptional 
cases,  such  as  horse  or  cattle  stealing  and  larceny  by  a  servant  or 
a  |«enon  in  the  service  of  the  crown  or  the  police-.  The  extreme 
punishment  for  simple  larceny  after  a  previous  conviction  for  felony 
is  ten  years'  penal  servitude.  Whipping  may  be  cart  of  the  sen- 
tence on  boys  under  sixteen. 

Rohb'ry  is  larceny  accompanied  by  violence  or  threatened  violence. 
Whether  ohtaining  money  by  threats  to  accuse  of  crime  was  robbery 
at  common  law  was  open  to  aoine  doubt.  It  is  now  a  specific 
offence  nnder  tho  Larceny  Act,  punishable  by  penal  servitude  for 
life.  Whipping  may  bo  added  as  part  of  the  sentence  for  robbery 
by  ^6  and  27  Vict.  c.  44. 

C/uatiug  is  either  a  common-law  or  statutory  offence.  An 
indictment  for  cheating  at  common  law  is  now  of  comparatively 
rare  occurrence.  The  statutory  crime  of  obtaining  money 'by  false 
pretences  la  the  form  in  which  tho  offence  generally  presents  itaelf. 
Like  embezzlement,  this  offence  dates  as  a  statutory  crime  from 
the  last  century.  It  now  depends  upon  the  Larceny  Act.  A  false 
is  defined  by  Mr  Justice  Stephen  as  "a  false  representa 


either  by  words,  by  writing,  or  by  conduct  that  some 
fact  or  facts  existed"  [Dijttt  of  tin  Criminal  Law,  §  S30).  Tho 
principal  points  to  notice  are  that  the  false  pretence  must  be  of  an 
existing  fact  (e. j. ,  it  was  held  not  to  bo  a  false  pretence  to  promise 
to  pay  for  goods  on  delivery),  and  that  property  must  havo  been 
actually  obtained  by  the  (also  pretence,  Tho  broad  distinction 
between  this  offence  and  larceny  is  that  in  the  former  tho  owner 
intends  to  part  with  his  property,  in  tho  latter  he  dooa  not.  By 
22  and  23  Vict.  c.  17,  no  indictment  for  obtaining  money  bv  false 
pretences  is  to  be  pi.sented  or  found  by  the  grand  jury  n  tiles* 
the  defendant  has  been  committed  for  trial  or  tho  indictment  ia 
authorized  in  one  of  tho  ways  mentioned  in  the  Act.  The  maximum 
punishment  for  tho  common-law  offence  is  Una  or  imprisonment 
at  discretion,  for  the  statutory  five  years'  penal  servitude. 

Stolen.  OoooU. — The  owner  of  the  Roods  stolen  has  an  action 
against  the  thief  for  tho  goods  or  their  value.  How  far  he  is 
entitled  to  pursue  his  civil  right  to  the  exclusion  of  criminal 
prosecution  doe»  not  seem  very  clear  upon  tho  authorities.  One 
of  the  latest  statements  of  tho  law  was  that  of  Mr  Justice  Watkin 
Williams :— 14  It  has  been  said  'hat  tho  true  principle  of  the  common 
law  is  that  there  ia  neither  a  merger  of  tho  civil  right,  nor  is  it  a 
strict  condition  precedent  to  sich  right  that  there  shall  have  been 
a  prosecution  of  the  felon,  but  that  there  is  a  duty  imposed  upon 
the  injured  person  not  to  resort  to  tho  prosecution  of  his  private 
suit  to  tho  neglect  and  excluaion  of  the  vindication  of  the  public 
law  ;  in  my  opinion  this  view  is  the  correct  one"  (Midland  Insur- 
ance Company  r.  Smith,  Law  Rtp.,  6  Quocn'a  Bench  Division,  568). 
Dealing  with  stolen  goods  by  persons  other  than  the  thief  may 
affect  toe  rights  of  such  persons  cither  criminally  or  civilly.  Two 
varieties  of  crime  arise  from  inch  dealings.  (1)  Receiving  stolen 
goods  knowing  them  to  have  been  stolen,  a  misdemeanour  st  common 
law,  is  by  the  Larceny  Act  a  felony  punishable  by  penal  servitude 
for  fourteen  years  where  the  theft  amounts  to  felony,  a  misdemeanour 
i  by  penal  servitude  for  sever,  years  where  the  theft  is  a 
oar.  as  in  obtaining  goods  by  false  pretences.  Recent 
of  stolen 


support  the  presumption  that  the  prisoner  la  •  thief  or  that  be  is 
a  receiver.  The  Prevention  of  Crime  Act,  1871,  made  important 
changes  in  the  law  of  evidence  in  charges  of  receiving.  It  allows, 
under  proper  safeguards,  evidence  to  be  given  in  the  course  of  tho 
trial  of  the  finding  of  other  stolen  property  in  the  possession  ef  tho 
accused,  and  of  a  previous  conviction  for  any  offence  involving 
fraud  and  dishonesty.  (2)  Compounding  theft,  or  theftbote,  that 
is,  taking  back  stolen  goods  or  receiving  compensation  on  condition 
of  not  prosecuting,  ia  a  misdemeanour  at  common  law.  It  need  sot 
necessarily  be  committed  by  the  owner  of  the  goods.  Under  the 
Larceny  Act  it  ia  a  felony  puuisbable  by  aeven  years'  penal  servi- 
tude to  corruptly  take  money  or  reward  for  helping  to  recover 
'Stolen  goods  without  using  all  duo  diligence  to  bring  tho  offender 
to  trial.  By  the  same  Act,  to  advertise  or  print  or  publish  any 
advertisement  offering  a  reward  for  the  return  of  stolen  goods,  and 
using  any  words  pnr|iorting  that  no  questions  will  be  asked,  Ac, 
renders  the  offender  liable  to  a  penalty  of  £50.  This  penalty  most, 
by  S3  and  34  Viet  c.  65,  bo  sued  for  within  six  months,  and  the 
assent  of  the  attorney-general  is  necessary.  Various  Acta  provide 
far  tho  liabilities  of  pawnbrokers,  publicans,  marine-store  dealers, 
and  others  into  whose  possession  stolen  goods  come.  Search  for 
stolen  goods  can  only  bo  undertaken  by  a  polico  officer  under  the 
protection  of  a  sear  h  warrant  The  law  as  to  stolen  goods,  as  far 
as  it  effects  the  civil  rights  and  liabilities  of  the  owner  and  third 
parties,  is  shortly  as  follows.  As  a  general  rule  a  purchaser  takes 
goods  subject  to  any  infirmities  of  title.  The  property  in  money, 
bank-notes,  and  negotiable  instruments  passes  by  delivery,  and  a 
person  taking  any  of  theso  &o>u>  fidt  and  for  vsfne  ia  entitled  to 
retain  it  as  against  *.  former  owner  from  whom  it  may  have  been 
stolen.  In  the  case  of  other  goods,  a  bona  fide  purchaser  of  stolen 
goods  in  market  overt  (see  Sale)  obtains  a  good  title  (except  as 
against  the  crown),  provided  that  the  thief  has  not  been  convicted. 
After  conviction  of  the  thief  the  property  revests  in  the  owner,  and 
the  court  before  which  ths  thief  was  convicted  may  order  restitu- 
tion, except  in  tho  cases  specially  mentioned  in  the  Larceny  Act, 
i.e.,  the  bona  fid*  discharge  or  transfer  of  a  security  for  value  with- 
out notice  and  the  fraudulent  dealing  by  a  trust**,  banker,  Ave., 
with  goods  and  documents  of  title  to  goods  entrusted  to  him. 
After  conviction  of  the  thief  the  goods  must  be  recovered  from  the 
person  in  whose  hands  they  are  at  the  time  of  the  conviction,  for 
any  sales  and  resales,  if  the  first  sole  was  in  market  overt,  are  good 
until  conviction  of  the  thief.  If  the  goods  were  obtained  by  false 
pretences  and  not  by  larceny,  the  question  then  is  whether  the 
property  in  the  goods  has  passed  or  not,  and  tho  anawer  to  this 
question  depends  upon  the  nature  of  the  false  pretences  employed. 
If  tho  vendee  obtains  possession  of  goods  with  the  intention  by  the 
vendor  to  transfer  both  tho  property  and  the  possession,  the  property 
vests  in  t'.io  vendee  until  tho  vendor  has  done  some  act  to  di* 
affirm  the  transaction.    Bnt  if  there  was  never  any  such  inten- 


tion,—if,  for  instance,  the  vendor  delivers  the  good*  to  A.  B.  I 
tho  belief  that  he  U  C.  D.,— tho  property  doe*  not  vest  in  tho 
transferee,  and  the  owner  may  recover  tho  good*  even  from  a  bona 
fidt  purchaser.1 

Scotland  —  There  is  a  vast  quantity  of  Act*  of  the  Scottish  parlia- 
ment dealing  with  theft  Tho  general  policy  of  tho  Act*  was  to 
make  thefts  what  were  not  thelts  at  common  law,  «.?.,  stealing 
fruit,  dogs,  hawks,  or  deer,  and  to  extend  the  remedies,  i.g.,  by 
giving  tho  justiciar  authority  throughout  the  kingdom,  by  making 
the  master  in  the.  case  of  theft  by  the  servant  liable  to  givo  the 
latter  up  to  justice,  or  by  allowing  the  use  of  firearms  sgainst 
thieves.  The  general  result  of  legislation  in  England  and  Scotland 
has  been  to  assimilate  the  law  of  thoft  in  both  kingdoms.  As  a 
rule,  what  would  be  theft  in  one  would  be  theft  in  the  other. 
There  can  be  theft  of  children  in  Scots  aa  in  Roman  law,  under 
the  name  of  plagium.  The  crime  of  stouthrief  is  robbery  accom- 
panied by  exceptional  violence.  The  English  receiving  stolen 
good*  ana  obtaining  money  under  false  pretences  are  represented 
by  tho  reset  and  fraud  of  fleets  law.  Theftbote  or  rtdtmptio  furti 
appears  in  legislation  as  early  a*  the  assizes  of  King  William,  c  2. 
The  offender  was  there  subjected  to  the  ordeal  of  water  if  convicted 
on  the  oath  of  three  witnesses,  to  be  immediately  banged  if  the 
oath  of  three  ttniores  were  added.  The  offence  waa  made  pnniah- 
able  by  143d,  c  1,  1515.  c.  2.  and  appears  still  to  be  a  crime 
Blackmailing,  under  that  name,  was  forbidden  by  1587,  c.  27. 
There  is  no  consolidation  Act  for  Scotland  like  the  Larceuy  Act 
for  England  and  Ireland,  bnt  various  Acta  are  in  force  dealing  with 
specific  offences  or  with  procedure.  Thus  7  Anne  c.  21,  {  7.  makes 
theft  by  landed  men  no  longer  treason,  as  it  had  previously  been. 
4  Geo.  II.  c  32  deals  with  theft  of  lead,  Ac,  fixed  to  houses,  21 
Geo.  II.  c  34  with  the  admissibility  of  sn  accomplice  as  witness 
in  a  charge  of  cattle  stealing,  51  Geo,  HI.  c  41  with  theft  of 
linen,  Ac.  The  most  important  Act  relating  to  procedure  is  31 
and  82  Vict  c  95,  }  12,  by  which  a  previous  conviction  for  theft 
may  be  libelled  and  proved  as  aggravation  61  robbery,  and  a 


1  For  Die  Boron  and  Esallsh  tav. 
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previous  conviction  lor  robbery  m  aggravation  of  theft.  Stolen 
good*  are  alwajs  taken  eubject  to  the  inherent  trtiuaa  real*  of  their 
acquisition,  and  the  true  owner  may  recover  them  from  any  ono  in 
whom  possession  they  are.  The  protection  given  by  market  overt 
is  unknown  in  Scotland.  See  Macdonald,  Criminal  Late,  p.  18. 
Untied  Statu.- The  law  dependa  almost  entirely  upon  8tate 


legislation,  and  ia  in  general  accordance  with  tint  of  England. 
The  only  Acta  of  Congress  bearing  on  the  subject  deal  with  theft 
in  the  army  and  navy,  and  with  theft  and  receiving  on  the  high 
■oas  or  in  any  place  nnder  the  exclusive  jurisdiction  of  the  United 
States.  The  doctrine  of  market  overt  is  no?  acknowledged  by  any 
State,  TJ.  W+.) 


THEISM 


MranUgs  rpHE  term  theism  has  throe  significations.  In  ita 
of  the  J[  widest  acceptation  ita  object  is  the  Divine,  whether 
regarded  as  personal  or  impersonal,  as  one  being  or  as 
Jto  a  number  of  beings.  In  this  sense  theism  is  cooxton- 
naoerie  sive  with  religion  and  worship,  includes  all  forms  of 
■"«••.  polytheism  and  of  pantheism,  as  well  as  all  varieties  of 
monotheism,  and  so  may  be  said  to  denote  the  genus  of 
which  polytheism,  pantheism,  and  monotheism  are  species. 
The  conception  of  the  Divine,  in  its  utmost  abstractness 
and  generality,  is,  however,  so  vague  that  it  may  reason- 
ably be  doubted  if  the  forms  of  theism,  thus  understood, 
can  be  distributed  into  strictly  logical  and  natural  species, 
with  definitions  at  once  perfectly  distinct  in  themselves 
and  exactly  accordant  with  phenomena.  It  may  soem 
as  if  polytheism  and  monotheism  must,  by  arithmetical 
necessity,  be  exclusive  of  each  other  and  exhaustive  of 
theism ;  but  this  is  not  so.  Pantheism  may  clearly 
partake  of  the  nature  of  both,  and  has  been  sometimes 
extravagantly  polytheistic,  sometimes  only  doubtfully  dis- 
tinguishable from  fully  developed  monotheism.  Probably 
few,  if  any,  polytheistic  religions  are  purely  polytheistic, 
or,  in  other  words,  do  not  imply  in  some  mode  and 
measure  the  unity  as  well  as  the  plurality  of  the  Divine. 
Christian  monotheism  answers  to  a  formal  definition  of 
monotheism  only  inasmuch  as  it  holds  to  the  unity  of  tho 
Godhead,  but  contravenes  it  inasmuch  as  it  holds  that  in 
the  one  Godhead  there  are  three  Diviae  persons,  each 
God. 

lu  The  complete  negation  of  theism  In  its  generic  sense  is 

iKtaurea.  atheism — the  denial  of  the  existence  or  of  the  knowability 
of  the  Divine.  It  is  only  in  modern  times  that  the  word 
atLoiam  has  acquired  this  meaning,  only  in  recent  times 
that  it  has  come  to  be  exclusively  employed  with  this 
meaning.  The  Greeks  meant  by.it  simply  disbelief  in 
the  Greek  gods.  Tho  early  Christians  were  called  atheists 
bocauso  they  refused  to  acknowledge  tho  pagan  deities. 
Protestants  have  been  charged  by  Roman  Catholics  and 
Homan  Catholics  by  Protestants  with  atheism.  Through- 
out even  tho  18th  century  the  word  was  used  in  an 
extremely  loose  manner,  and  often  affixed  to  systems  by 
which  the  existence  and  agency  of  God  were  unequivocally 
recognized.  Atheism,  in  the  sense  now  generally  admitted 
to  be  alone  appropriate,  may  l>o  of  three  species, — namely, 
denial  of  the  existence  of  the  Divine,  denial  that  the 
Divine  has  been  shown  to  exist,  and  denial  that  it  can  be 
known  that  the  Divine  exists.  The  first  species  has  been 
called  dogmatic  atheism,  the  second  critical  atheism  ;  and 
the  third  has  been  designated,  and  may  conveniently  be  de- 
signated, religious  agnosticism.  Agnosticism  per  as  should 
not  be  identified  with  atheism  or  with  any  of  its  forma 
The  tern-,  antitheism  has  been  used  by  some  theologians, 
e.g.,  Chalmers  and  Foster,  as  equivalent  to  dogmatic 
atheism  ;  but  it  may  with  much  more  practical  advantage 
be  employed  to  denote  all  systems  of  belief  opposed  to 
theism,  either  in  the  generic  sense  already  indicated,  or 
in  tho  specific  sense  of  monotheism.  Understood  in  this 
latter  mode,  it  is  much  more  comprehensive  than  the  term 
atheism.  Polytheism  and  pantheism  are  alike  antitheistic 
theories,  although  on  different  grounds  ;  whilo  only  those 
theories  which  deny  that  thero  is  evidence  for  beb'ef  even 
in  tho  existence  of  any  god,  any  divine  being,  are  atheistic. 


It  ia  somewhat  remarkable  that  the  term  theism  by  itself  Theism 
never  occurs  in  its  etymological  and  generic  sense,  never  ordinarily 
means  as  a  separate  word  what  it  means  in  the  compounds  Tt]^k  to 
atheism,  polytheism,  pantheism,  and  monotheism.    Ordin-  mono- 
arily  it  is  identified  with  monothoism,  and  consequently  theiam. 
opposed  to  polytheism  and  to  pantheism,  as  well  as  to 
atheism.    Whereas  polytheism  acknowledges  a  plurality 
of  finite  gods,  theism  as  monotheism  acknowledges  only 
one  absolute  infinite  God.    Whereas  pantheism  regards 
all  finite  things  ss  merely  aspects,  modifications,  or  parts 
of  or.e  eternal  self -existent  being— all  material  objects  and 
all  particular  -minds  aa  necessarily  derived  from  a  single 
infinite  substance, — and  thus  combines,  in  its  conception 
of  the  Divine,  monism  and  determinism,  theism  as  mono- 
theism, while  accepting  monism,  rejects  determinism,  and 
attributes  to  the  Divino  all  that  ia  essentially  implied  in 
free  personal  existence  and  agency.    Pantheism  is,  how- 
ever, wonderfully  protean,  and  rarely  conforms  to  its 
ideal  j  hence  the  systems  called  pantheistic  are  seldom 
purely  pantheistic,  and  are  often  more  monotheistic  than 
pantheistic. 

Sometimes  the  term  theiam  is  employed  in  a  still  more  The  ism 
special  Sense,  namely,  to  denote  one  of  two  kinds  of 
monotheism,  the  other  kind  being  deism.  Although  devs  ' 
and  theos  are  equivalent,  deism  has  come  to  be  dis- 
tinguished from  theism.  The  former  word  first  appeared 
in  the  16th  century ,-  when  it  was  used  to  designate 
antitrinitorian  opinions.  In  the  17th  century  it  came  to 
be  applied  to  the  view  that  the  light  of  nature  is  the  only 
light  in  which  man  can  know  God,  no  special  revelation 
having  been  given  to  tho  human  race.  Dr  Samuel  Clarke, 
in  the  Boyle  Lectures  preached  in  1705,  distributed 
deists  into  four  classes.  The  first  class  "  pretend  to  believe 
the  existence  of  an  eternal,  infinite,  independent,  intelli- 
gent being,  and,  to  avoid  the  name  of  Epicurean  atheist*, 
teach  also  that  this  supreme  being  made  the  world ;  though 
at  the  same  time  they  agree  with  the  Epicureans  in  this, 
that  they  fancy  God  does  not  at  all  concern  Himself  in 
the  government  of  the  world,  nor  has  any  regard  to,  or 
care  of,  what  is  dono  therein."  The  second  class  acknow 
|  ledge  not  only  that  God  made  all  things,  but  that  He 
sustains  and  governs  them,  yet  depy  that  He  has  any 
regard  in  His  government  to  moral  distinctions,  these 
being  merely  the  products  of  human  will  and  law.  The 
third  class  believe  In  the  being,  natural  attributes,  pro 
vidence,  and  to  some  extent  in  the  moral  attributes  and 
government  of  God,  but  deny  the  immortality  of  the 
soul  and  a  future  state  of  rewards  and  punishments.  Thi» 
fourth  class  acknowledge  the  being,  natural  and  moral 
perfections,  and  providence  of  God,  as  also  the  immor- 
tality of  the  soul  and  a  future  state  of  rewards  and 
punishments,  yet  profess  to  believe  only  what  is  discover 
able  by  the  light  of  nature,  without  believing  any  divine 
revelation  (Clarke,  On  the  Attributes,  pp.  140-163,  ed. 
1823).  This  division  is  not  an  exact  classification,  nor 
does  it  rest  on  any  precise  definition  of  deism,  but  it,  with 
substantial  accuracy,  discriminates  and  grades  the  varieties 
of  English  deism.  Clarke  did  not  contrast  deism  with 
theism,  or  even  employ  the  latter  word.  His  contem- 
porary, Lord  Shaftesbury,  on  tho  other  hand,  generally 
used  the  term  theism,  yet  only  as  synonymous  with  deism, 
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and  with  a  protest  against  either  being  opposed  to  revela- 
tion (Characteristics,  vol.  ii.  p.  209,  ed.  1727).  Kant,  in 
his  kritiii  der  rrinen  Vernun/t,  explicitly  distinguished 
and  opposed  deism  and  theism,  but  in  a  very  peculiar 
manner.  "  Tho  person  who  believes  in  a  transcendental 
theology  alone  is  termed  a  deist ;  he  who  acknowledges 
the  possibility  of  a  natural  theology  also,  a  t heist.  The 
former  admits  that  we  can  cognize  by  pure  reason  alone 
the  existenco  of  a  supreme  being,  but  at  the  same  time 
maintains  that  our  conception  of  this  being  is  purely 
transcendental  and  that  all  that  we  can  say  of  it  is  that 
it  possesses  all  reality,  without  being  able  to  define  it  more 
closely.  The  second  asserts  that  reason  is  capable  of 
presenting  us,  from  .he  analogy  of  naturo,  with  a  more 
definite  conception  of  this  being,  and  that  its  operations, 
as  the  cause  of  all  things,  are  the  results  of  intelligence 
and  free  will.  The  former  regards  the  supreme  being  aa 
the  cause  of  the  world— whether  by  the  necessity  of  his 
nature,  or  as  a  free  agent,  is  left  undetermined  ;  the  latter 
considers  this  being  as  the  author  of  the  world"  (Werke, 
ii.  491,  edited  by  Rosenkranz,  Meiklejohn's  tr.,  387-8). 
The  account  here  given  of  deism  seems  neither  self-con- 
aistent  nor  intelligible,  and  applies,  equally  well  or  equally 
ill,  to  every  system — atheistic,  agnostic,  pantheistic,  ideal- 
istic, or  materialistic— which  admits  the  existence  but 
not  the  intelligence  or  personality  of  an  Urwesen,  eternal 
being,  or  first  cause  ;  and  the  account  of  theism  excludes 
all  reference  to  revelation,  and  applies  to  every. form  of 
what  has  been  regarded  as  deism.  In  recent  theology 
deism  has  generally  come  to  be  regarded  as,  in  common 
with  theism,  holding  in  opposition  to  atheism  that  there  is 
a  God,  and  in  opposition  to  pantheism  that  God  is  distinct 
from  the  world,  but  as  differi.xg  from  theism  in  maintain- 
ing that  God  is  separate  from  the  world,  having  endowed 
it  with  self-sustaining  and  self-acting .  powers,  and  then 
abandoned  it  to  itself.  This  distinction  is  real,  and 
perhaps  the  best  attainable,  p  At  the  same  „  time  many 
called  deista  must  be  admitted  not  to  have  taught  deism 
thus  understood ;  for  example,  most  of  the  "  English 
dcurt*  "  did  not  deny  that  God  was  present  and  active  in 
the  laws  of  nature,  but  merely  denied  that  He  worked 
otherwise  than  through  natural  laws.  If  by  deism  be 
meant  belief  %  in  a  personal  God  who  acts  only  through 
natural  laws,  and  by  theism  belief  in  a  personal  God  who 
acta  both  through  natural  laws  and  by  special  interven- 
tions, this  distinction  also  is  real,  and  may  be  useful.  The 
chief  objection  to  it  is  that  deism  when  so  contrasted  with 
theism  does  not  denote,  or  even  include,  what  theologians 
have  generally  agreed  to  call  by  the  name. 

The  present  articlo  will  treat  specially  of  theism  in  tne 
sense  of  monotheism,  but  not  to  the  exclusion  of  the 
relations  between  theism  thus  understood  and  theism  in 
,  other  acceptations. 
.« star*  of  y  Monotheism  has  been  very  generally  assumed  to  have 
pnm»f»l  been  the  primitive  religion.  Lord  Herbert,  Cudworth, 
religion.  an(j  0tner8  nave  elaborately  defended  this  opinion  in  the 
past,  and  it  still  finds  learned  advocates.  On  the  other 
hand,  the  vast  majority  of  recent  anthropologists  hold  that 
caligion  originated  in  some  rude  phase  of  polytheism,  and 
that  monotheism  has  been  everywhere  preceded  by  poly- 
theism. Schelling,  Max  Miiller,  and  Hartmann  have  main- 
tained that  tbo  starting  point  of  religion  was  henotheism,  an 
imperfect  kind  of  monotheism,  in  which  God  was  thought 
of  as  ooe,  only  because  others  had  not  yet  presented  them- 
selves to  the  mind, — a  monotheism  of  which  polytheism 
was  not  the  contradiction,  but  the  natural  development 
Pantheism  has  also  been  frequently  represented  to  be*the 
earliest  phase  of  religion.  All  these  representations,  how- 
ever, will  be  found  on  examination  to  be  very  conjectural. 
The  present  state  of  our  kno  *ledge  does  not  warrant  our 
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holding  any  view  regarding  the  nature  of  primeval  religion 
as  established.  The  data  which  carry  us  farthest  in  our 
search  for  the  historical  origin  of  religion  are  undoubtedly 
the  names  expressive  of  the  Divine  which  havo  been  pre- 
served in  the  most  ancient  languages.  They  show  us  how 
men  conceived  of  the  Divinity  long  before  the  erection  of 
the  oldest  monuments  or  the  inscription  of  the  oldest 
records.  Language  is  much  older  than  any  of  the  state- 
ments in  language.  But  language  by  no  means  carries  us  Eridence 
back  to  primitive  man,  or  even  to  the  historical  origin  of  °* lao' 
the  idea  of  deity.  The  Egyptian  word  nutar  and  the  ££f^tnt 
names  of  the  Egyptian  gods  found  in  the  oldest  Egyptian 
inscriptions  prove  that  at  a  date  long  before  the  Egyptians 
wrote  history,  or  are  known  to  have  worshipped  anima: . 
or  ancestors,  they  conceived  of  Divinity  as  power,  aud 
their  deities  as  great  cosmic  forces ;  but,  as  that  word  aud 
these  names  cannot  be  shown  to  have  belonged  to  man's 
primitive  speech,  they  cannot  show  what  was  man'* 
primitivo  religious  belief,  and  do  not  disprove  that  thu 
forefathers  of  the  people  who  first  used  them  may  have 
had  some  lower  and  ruder  conception  of  the  Divine  than 
that  which  they  convey ','  There  are,  according  to  Dr 
Legge,  no  words  in  the  Chinese  language  known  to  tj 
older  than  ti,  t'ien,  shang-ti,  and  these  words  are  good 
historical  evidence  that  Uhe  Chinese  conceived  of  tin 
Divine,  thousands  of  years  before  the  Christian  era,  aa  a 
universal  ruling  power,  comprehending  the  visible  heavens, 
and  an  invisible,  infinite,  omnipresent  force,  manifested  in 
the  azure  of  the  firmament,  possessed  so  far  of  intellectual 
and  moral  qualities,  and  working  towards  ethical  'ends.' 
There  is  no  evidence  that  when  the  Chinese  first  used 
these  words  they  worshipped  fetiches,  but  neitheriia  there 
evidence*  to  the  contrary,  and  even  if  there  were  it  would 
not  disprove  that  the  ancestors  of  the  Chinese  had  passed 
through  an  era  of  fetichism.  All  members  of  the  Semitic 
family  of  languages  have  the  word  El,  or  some  modifica- 
tion of  it,  to  denote  deity,  and  hence  we  may  conclude 
that  the  Semites  had  the  word  in  this  sense  before  they 
separated  and  became  distinct  peoples,  but  not  that  the 
idea  of  God  originated  when  the  word  was  first  thus 
employed.  All  members  of  the  Teutonic  group  of 
languages  have  the  word  God,  or  some  slightly  modifier* 
form  thereof,  and  all  members  of  the  Slavic  group  of 
languages  have  the  word  Bog,  or  some  modification 
thereof,  to  express  the  same  conception  :  it  does  not  follow 
that  either  Teutons  or  Slavs  had  no  idea  of  deity  until  the 
former  so  applied  the  word  God,  and  the  latter  so  applied 
the  word  Bog.  Both  Teutons  and  Slavs  are  Aryans,  and 
there  is  an  older  Aryan  term  for  deity  than  either  God  or 
Bog.  The  Sanscrit  deva,  the  Latin  deiu,  and  the  northern 
ti,  tivae,  are  forms  of  a  word  which  must  have  been  used 
by  the  Aryans  to  express  their  idea  of  tho  Divine  when, 
in  a  prehistoric  age,  they  lived  together  in  their  original 
home  ;  but  wo  are  not  entitled  to  infer  tnat  even  that 
prehistoric  Aryan  term  is  tho  oldest  word  for  deity.  It 
may  not  be  older  than  the  primitivo  Semitic  word  or  the 
primitive  Turanian  word,  or  the  nutar  of  the  Egyptians, 
or  the  t'im  of  the  Chinese,  or  the  earliest  designations  for 
the  Divine  in  tho  earliest  African  and  American  languages. 
And  there  may  have  been  Divine  names  older  than  any  of 
these.  The  science  of  language  has  been  able  to  recon- 
struct in  part  a  prehistoric  Aryan  language,  and  may 
similarly  be  able  to  reconstruct  a  prehistoric  Semitic 
language,  a  prehistoric  Turanian,  and  perhaps  a  prehistoric 
Hamitie  language.  Should  it  proceed  thus  far  it  will 
probably  perceive  that  all  these  prehistoric  languages  arose 
out  of  a  still  earlior  prehistoric  language  in  which  also 
were  words  expressing  ideas  of  the  Divine.  There  may 
be  many  strata  of  language  buried  too  deep  for  human 
excavation  in  the  abysses  of  unrecorded  time.    Bv  no  poa- 
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eibility,  therefore,  can  the  anaJysis  of  existing  Unruly.?* 
disclose  to  us  the  oldest  name  for  deity  or  the  historical 
origin  of  the  idea  of  deity.  Geology  shows  the  vast 
antiquity  of  man,  and  nothing  proves  that  he  may  not 
have  been  awed  or  comforted  by  thoughts  of  the  Divine 
ages  before  the  invention  of  tho  oldest  Aryan  or  Semitic 
wurds.  It  is  merest  conjecture  to  assign  the  formation  of 
the  conception  of  deity  to  the  dawn  of  historic  time. 
Between  primitive  speech,  primitive  religion,  the  primitive 
condition  of  man,  and  tho  little  streak  of  light  called 
human  history  there  stretches  an  immeasurable  expanse  of 
darkness. 

*Vid«no»      The  belief  in  primitive  monotheism  is  generally  rested 
of  book  of  0D  the  authority  of  the  opening  chapters  of  Genesis.  It 
Qsmsh       however,  doubtful  if  the  appeal  to  them  be  legitimate, 
because  doubtful  if  their  strict  historicity  can  be  proved 
to  thoBO  who  insist  on  judging  them  merely  by  critical 
and  historical  criteria,  or  even  if  it  can  be  fairly  inferred 
from  the  view  that  they  form  part  of  a  revelation.  Then, 
although  these  chapters  plainly  teach  monotheism,  and 
represent  the  God  whoso  words  and  acta  are  recorded  in 
tha  Bible  as  no  mere  national  God  but  the  only  true  God, 
they  do  not  teach,  what  is  Alone  in  question,  that  there 
was  a  primitive  monotheism,— a  monotheism  revealed  and 
known  from  tho  beginning.    They  give  no  warrant  to  the 
common  assumption  that  God  revealed  monotheism  to 
Adam,  Noah,  and  others  before  the  flood,  and  that  the 
traces  of  monotheistic  beliefs  and  tendencies  in  heathen- 
dom are  derivable  from  tho  tradition  of  this  primitive  and 
antediluvian  monotheism.    The  one  true  God  is  repre- 
sented in  Genesis  as  making  himself  known  by  particular 
■words  and  in  particular  ways  to  Adam,  but  is  nowhere 
said  to  have  taught  him  that  He  only  was  God.  Adam 
knew,  of  course,  only  one  God,  as  there  was  only  one  God 
to  know ;  but  that  he  knew  thoro  was  only  one  God  we 
are  not  told,  nor  are  any  grounds  given  us  even  for  con- 
jecturing that  he  knew  it.    We  are  told  that  God  created 
the  heavenB  and  earth,  but  not  that  Adam  was  told  it, 
and  we  know  too  little  about  Adam  to  be  able  to  conceive 
how  he  could  have  understood  the  statement.    We  are 
informed  that  he  knew  God — the  God  who  manifested 
himself  to  him  in  particular  acts,  but  not  what  general 
idea  he  formed  of  God — whether  henotheistic,  pantheistic, 
or  monotheistic,  whether  definitely  exclusive  of  poly- 
theism or  not,  or  in  what  measure  anthropomorphic.  It 
is  not  otherwise  as  regards  what  is  reported  of  Noah. 
In  fact,  primitive  monotheism  is  read  into  the  records  in 
Genesis  only  because  they  are  read  in  an  inaccurate  and 
uncritical  manner.    If  read  aright,  it  would  bo  seen  that, 
while  they  speak  much  of  how  God  acted  towards  man, 
they  speak  so  extremely  little  as  to  what  early  man  knew 
of  God  that  the  appeal  to  them  on  behalf  of  the  hypo- 
tnesis  of  primitive  monotheism  must  be  futile,  even  on  the 
traditional  view  of  their  authorship  and  historicity.1 
Kriii«ac*      It  is  impoasible  to  prove  historically  that  monotheism 
of  h»-     wa8  the  primitive  religion.    Were,  then,  ,the  oldest  known 
lUriyr«li  historical  forms  of  religion  monotheistic  t    Many  maintain 
gioiu  oot  (bey  were,  but  adequate  evidence  has  never  been  adduced 
inuno-     for  the  opinion.    The  oldest  known  religion  is  probably 
tf>«utic    tne  Egyptian,  and  for  at  least  three  thousand  years  its 


1  Among  worki  in  which  the  hrpothmU  of  primttir*  monotieUra  Is 
^ported,  th.  following  ru.y  bt  ni<mtlon*d  :-SUaco,  Dt  Pertnni 
PhUatophia,  1640;  Horbert,  Dt  ReUgimu  OmtUium,  1615;  Gale, 
Curt  of  ih*  OtntiUt,  1869-78  ;  Cudworth,  Tru*  InUlUrtual  Sy$Um, 
1078  ;  Bryant,  Ancunl  MytfuAogy,  1774-78;  Creuzer,  Symbol*  «. 
Mi  thologie,  1819-21  ;  DeBonald,  Ugiilatio*  Primitive,  1819;  Luktn, 
Tradition**  da  MrruchmyetekUckU,  1858  ;  Gladstone,  Homer  and 
the  Bomtrie  Age,  1860;  Ebrard,  Apologetik,  pt  II.,  1876;  Zockler, 
Lehrewn  Crttand  da  Hmtchtn,  1880  ;  Cook,  Origin*  of  Religion 

&ltt/i  (So,  11  of  Prewnt  Dav  TrmcU). 


calory  cm  be  traced  by  ilia  aid  of  authentic  rocords  con-  Efryptuw 
temporary  with  the  facta  to  which  they  relate.  Ita 
origin,  however,  is  not  disclosed  by  Egyptian  history,  and 
was  unknown  to  the  Egyptians  themselves.  When  it  first 
appears  in  the  light  of  history  it  has  already  a  definite 
form,  a  character  not  rude  and  simple,  but  of  considerable 
elevation  and  subtility,  and  is  complex  in  contents,  having 
certain  great  gods,  but  not  so  many  as  in  later  times, 
ancestor-worship,  but  not  so  developed  as  in  later  times, 
and  animal  worship,  but  very  little  of  it  as  compared  with 
later  times.  For  the  opinion  that  its  lower  elements  were 
older  than  the  higher  there  is  not  a  particle  of  properly 
historical  evidence, — not  a  trace  in  the  inscriptions  of  mere 
propitiation  of '  ancestors,  or  of  belief  in  the  absolute 
divinity  of  kings  or  animals ;  on  the  contrary,  ancestors 
are  always  found  propitiated  through  prayer  to  some  of 
tha  great  gods,  kings  worshipped  as  emanations  and 
images  of  the  sun-god,  and  the  divine  animals  adored 
as  divine  symbols  and  incarnations.  The  greater  gods 
mentioned  on  the  oldest  tombs  and  in  the  oldest  writingr 
are  comparatively  few,  and  their  mere  names — Osiris, 
Horns,  Thoth,  Sob,  Nut,  Aoubis,  Apheru,  Ra,  Isis,  Neith, 
Apis — conclusively  prove  that  they  were  not  ancient  kings 
or  deceased  ancestors,  but  chiefly  powers  of  nature,  and 
especially,  although  not  exclusively,  of  tbe  heavens ;  yet 
from  the  earliest  historical  time  they  were  regarded  as 
not  merely  elemental,  but  as  also  ethical  powers,  working 
indeed  visibly  and  physically  in  the  aspects  and  agents  of 
nature,  yet  in  conformity  to  law  and  with  intelligence  and 
moral  purpose.  Wherever  the  powers  of  nature  are  thus 
worshipped  as  gods,  tbe  feeling  that  the  separate  powers 
are  not  all  power,  that  the  particular  deities  are  not  tbe 
whole  of  divinity,  must  be  entertained  and  will  find 
expression.  The  Egyptians  had  undoubtedly  such  a  sense 
of  tbe  unity  of  the  Divine  from  the  dawn  of  their  history, 
and-  they  expressed  it  bo  strongly  in  various  ways  from  a 
very  early  period  that  they  have  been  pronounced  moao- 
theists  not  merely  by  theologians  attached  to  a  traditional 
dogma  but  by  most  eminent  Egyptologists—  De  Rouge, 
Marietta,  B  rugae  h,  and  Renouf.  As  these  scholars,  how- 
ever, truthfully  present  the  facts,  they  satisfactorily  refute 
themselves.  A  religion  with  about  a  dozen  great  gods — 
distinct  as  regards  their  names,  characteristics,  histories, 
relationships,  symbols,  and  worship— is  not  monotheism  in 
tho  ordinary  or  proper  sense  of  the  term.  A  religion  in 
which  the  Divine  is  viewed  as  merely  immanent  in  nature, 
and  tbe  deities  deemed  physical  as  well  as  moral,  elemental 
as  well,  as  ethical  powers,  is  rather  pantheistic  than  mono- 
theistic. Further,  all  assertions  to  the  effect  that  the 
unity  of  the  Divine  is  most  emphatically  expressed  in  the 
earliest  historical  stages  of  the  religion  are  contrary  to 
the  evidence  adduced  even  by  those  who  make  them. 
To  quote  Patah-Hotep  as  a  proof  of  the  monotheism  of 
the  Egyptian  religion  in  its  oldest  historical  phase  is  as 
uncritical  as  it  would  be  to  draw  Homeric  theology  from 
the  dialogues  of  Plato.  The  Egyptian  religion  was  a 
polytheism  which  implied  monism ;  it  was  not  mono- 
theism, which  is  exclusive  of  polytheism.  Hence,  not 
withstanding  frequent  approximations  to  monotheism,  the 
general  result  of  the  development  of  its  monistic  principles 
was  pantheism,  not  monotheism.  As  to  the  ancient  Caraw 
Chinese  religion,  Dr  Legge  easily  showB  that  Prof.  Tide's  "Hajm, 
description  of  it  as  "a  purified  and  organized  worship  of 
spirits,  with  a  predominant  fetichiat  tendency,"  has  no 
historical  warrant,  but  he  fails  completely  to  substantiate 
his  own  view,  namely,  that  it  was  a  strict  and  proper 
monotheism.  The  names  Tien  and  Ti  afford  no  evidence 
that  the  early  Chinese  fathers  regarded  deity  as  truly  and 
properly  spiritual  and  personal.  It  is  not  in  the  most 
OhiiMfs)  writings  that  spirituality  and  personality 
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are  ascribed  to  Tien,  and  such  ascriptions  are  exceptional 
in  Chinese  writings  of  any  date.  The  great  development 
of  ancestor  worship  in  China  has  been  largely  due  to  the 
impersonal  character  of  Tien.  The  arguments  which 
have  been  adduced  in  support  of  the  hypothesis  of  a 
primitive  Semitic  monotheism  are  also  insufficient.  M. 
Renan's  belief  in  a  monotheistic  instinct  peculiar  to  the 
Semitic  nice  has  been  so  often  and  bo  convincingly  ehown 
to  be  contradicted  both  by  history  and  psychology  that 
another  refutation  of  it  might  well  be  regarded  as  a  mere 
slaying  of  the  slain.  Divine  names  like  El,  Baal,  Adon, 
and  Mclech,  being  tho  oldest  torms  in  the  Semitic  languages 
expressive  of  the  Divinity,  and  having  been  retained 
through  all  the  changes  and  perversions  of  Semitic  reli- 
gion, have  often  been  maintained  to  imply  that  primitive 
Semitic  belief  was  monotheistic.  But  in  reality  Baal, 
Melech,  and  Adon  were  not  names  originally,  or  indeed 
at  any  time,  given  to  the  one  Supreme  Ood,  or  exclusively 
to  any  particular  god  ;  on  the  contrary,  they  were  titles 
applicable  to  many  different  gods.  The  oldest  historical 
form  of  Aryan  religion — the  form  in  which  tho  Vedas 
present  it— is  designated  by  Max  Muller  henotheism,  in 
opposition  to  the  organized  anthropomorphic  polytheism 
to  which  he  restricts  the  term  polytheism,  but  henotheism 
thus  understood  includes  polytheism  in  its  wider  and  more 
ordinary  acceptation,  while  it  excludes  monotheism  pro- 
perly so  called.  The  oldest  known  form  of  Aryan  religion 
was  indubitably  polytheistic  in  the  sense  of  being  the 
worship  of  various  nature-deities  ;  and  everything  approxi- 
mating to  monotheism  in  India,  Persia,  Greece,  and  other 
Aryan-peopled  lands  was  the  product  of  later  and  more 
advanced  thought.  The  assertion  that  history  everywhere 
or  even  anywhere  shows  religious  belief  to  have  com- 
menced with  monotheism  is  not  only  unsupported  by 
evidence,  but  contrary  to  evidence.1 

While  the  oldest  known  religions  of  the  world  were  thus 
not  forms  of  monotheism,  neither  were  they  mere  poly- 
theisms, wholly  devoid  of  monistic  and  monotheistic  germs 
and  tendencies.  -  The  Chinese  religion,  indeed,  can  hardly 
be  said  to  have  been  at  any  period  a  polytheism,  the 
Chinese  people  no  more  regarding  spirit*  and  deceased 
ancestors  as  gods  than  Roman  Catholics  so  regard  angels 
and  saints.  They  havo  throughout  their  whole  known 
history  explicitly  and  clearly  acknowledged  the  unity  of 
•  he  Divine — the  uniquone&s  of  T'ien  (Ti,  Shang-Ti).  Had 
they  in  like  manner  acknowledged  the  spirituality,  per- 
sonality, transcendence  of  the  Divine,  their  monotheism 
would  have  been  indubitable.  Then,  even  \u  those  ancient 
religions,  where  a  plurality  of  deities  is  apparent,  a  sense 
of  the  unity  of  the  Divine  is  notwithstanding  implied,  and 
in  the  course  of  their  development  comes  to  expression  in 
various  ways.  It  could  not  bo  otherwise,  for  in  these 
religions  the  divino  powers  (deities)  are  also  powers  of 
nature,  and  hence  sprung  from  and  participant  in  a 
mysterious  common  nature,  an  ultimate  and  universal 
agency  which  is  at  once  the  source  of  physical  and  divino 
existences  and  forces.  Neither  nature-deities  nor  powers 
of  nature  are  ever  conceived  cf,  or  indeed  can  be  conceived 
of,  as  entirely  distinct  and  independent.  The  lowest  forms 
of  polytheism,  such  as  fetishism  and  animism,  have  no 
mere  marked  characteristic  than  tho  indefiniteneaa  of  their 

1  The  view  oppoaed  Id  the  above  paragraph  ii  that  maintained  tu 
the  following  works  (aa  well  aa  those  mentioned  in  the  pruriotu  note), 
— De  Rouge,  £tu4a  sur  U  Riluel  Funtraire,  1860;  Renouf,  Hibbtrt 
/.tcturcs,  1879  *,  Brugscb,  Religion  u.  Afythologis  d.  altrn  AegypUr, 
1 83 1  ;  Lonjje,  Religion  o/tKt  ChintM,  1 SSO  ;  Renin,  Hist,  des  Languts 
SimUioues,  eleo  Considfraiions  tur  Is  Caraeiirt  Qen.  des  Peupltt 
Stnutiques,  and  Ifouvelles  Considerations  ;  Peach,  Der  OotUsbegrijf  in 
dsn  keidnischen  Retigionen  dts  AUsrtAuns,  1884.  Among  the  many 
replies  to  Reuan,  Max  Miiller'a  ("Semitic  Monotheiam,"  in  Chip;  vol. 
L)  and  BMathsl'i  (la  Z.  V.S.  W.,  i.)  .peciaUy  merit  to  be  : 


idea  of  tho  Divine  and  the  imperfect  individualization  of 
their  deities.  In  the  highest  forms  of  nature-worship,  e.g., 
the  Yedic,  Egyptian,  and  Babylonian-Assyrian,  tho  same 
trait  is  perceptible.  This  implicit  monism  of  nature- 
worship  may,  through  the  action  of  various  causes,  come 
to  explicit  utterance  in  diverse  modes,  and  has  in  fact  done 
so,  with  the  result  that  even  in  the  oldest  known  poly- 
theisms are  to  bo  found  remarkable  approximations  to 
monotheism.  One  form  of  approximation  was  henotheism. 
When  worship  is  ardent  and  earnest  the  particular  god 
worshipped  is  apt  to  have  ascribed  to  him  the  attributes, 
as  it  were,  of  all  the  gods— an  almost  absolute  and 
exclusive  godhead.  Max  Muller  has  shown  how  prominent 
a  phenomenon  henotheism  is  in  the  Vedas.  Page  Benouf 
has  shown  that  it  is  very  conspicuous  also  in  the  ancient 
inscriptions  and  hymns  of  Egypt  Horns,  Ra,  Osiris, 
Amun,  Knum,  were  severally  spoken  of  as  if 'each  were 
absolute  God,  invested  not  only  with  distinctive  divine 
attributes  but  with  all  divine  attributes.  In  the  religious 
records  of  Babylon  and  Assyria  monotheistic  approxima- 
tions of  the  same  kind  aro  likewise  common.  Now,  in 
themselves  such  monotheistic  modes  of  expression  may 
truly  be  held  to  be  the  products  of  passing  moods  of  mind, 
uot  reflexions  of  permanent  conviction.  But  every  mood 
of  mind  tends  to  perpetuate  itself,  and  the  enthusiasm 
of  piety  which  utters  itself  in  henotheistic  praises  and 
prayers  may  take  abiding  possession  of  the  soul  of  a 
powerful  ruler  or  even  of  the  hearts  of  a  whole  class  of 
society  or  of  a  whole  people,  and  may  seem  to  them  to 
find  the  strongest  possible  confirmation  in  experience. 
We  may  illustrate  from  Assyrian  religious  hibtory. 
Tiglath-Pileser  showed  a  marked  preference  for  the 
worship  of  Asshur,  to  him  "  king  of  all  tho  gods,"  "  he 
who  rules  supreme  over  tho  gods."  Nebuchadnezzar, 
again,  showed  a  great  partiality  for  the  god  Merodach, 
and  applied  exclusively  to  him  such  magnificent  titles  as 
"  the  lord  of  all  beings,"  "  the  lord  of  the  house  of  the 
gods."  "  the  lord  of  lords,"  "  the  lord  of  the  gods,"  "  the 
king  of  heaven  and  earth."  Nabonidus,  on  the  other 
hand,  specially  revered  Sin,  the  moon-god,  and  represented 
him  as  "  the  great  divinity,"  "  the  king  of  gods  upon 
gods,"  "the  chief  and  king  of  the  gods  of  heaven  and 
earth."  A  preference  of  this  kind  might  arise  from  some 
merely  accidental  or  personal  cause,  and  be  confirmed  by 
experiences  mainly  individual,  and  yet  have  a  vast 
historical  influence.  The  devotional  choice  of  a  people 
must  tend,  however,  still  more  than  that  of  any  monarch 
to  the  ele\ation  of  one  god  towards  absolute  godhead  It 
was  accordingly  what  raised  Asshur,  tho  special  national 
god  of  the  Assyrians,  to  the  head  of  the  Babylonian- 
Assyrian  pantheon  during  the  Assyrian  period.  In  a 
struggle  of  deities  for  supremacy  the  national  god  has  an 
immense  advantage  in  that  ho  has  both  the  piety  and  the 
patriotism  of  the  peoplo  on  his  side.  His  rule  is  identified 
with  providence  ;  he  is  credited  with  all  the  victories  and 
successes  of  the  nation  ;  and  his  power  and  godhead  seem 
certified  by  fact  and  experience.  The  logic  of  events  in 
every  advancing  nation  combines  with  the  essential  tend- 
encies of  piety  and  with  the  growth  of  conscience  and 
reason  to  promote  belief  in  the  unity  and  perfection  of 
the  Divine.  The  general  course  of  providence  is  no  more 
polytheistic  than  it  is  atheistic.  The  best  exemplification 
of  the  operation  of  the  piety  of  an  influential  class  in  tran- 
scending polytheism  is  Brahmanism.  But  for  the  impulse 
given  by  Brahmanical  pioty  Brahmanical  speculation  would 
never  have  reduced  the  Vcdic  gods  to  manifestations  of 
Brahma.  Henotheistic  forms  of  approximation  to  mono- 
theism are  not,  however,  the  only  ones.  Particular  gods 
—all  of  them— may  be  dropped  out  of  view,  and  the 
generic  thought  of  God  alone  retained.    Tho  mind  and 
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heart  of  the  devout  may  be  directed  exclusively  to  the 
power  of  the  powers,  the  God  in  tho  gods,  God  simply, 
thti  Divinity.  Tho  formation  of  names  expressing  Divinity 
in  the  abstract  is  an  evidences  of  the  existence  of  such  a 
process,  and  names  of  the  kind  are  to  be  found  even  among 
Tery  rudo  peoples.  But  there  are  moro  obvious  and  con- 
clusive indications.  In  one  of  the  most  ancient  of  books, 
for  example,  and  probably  tho  oldest  manuscript  in  the 
world,  the  maxims  of  Patah-Hotep,  a  wise  Egyptian  prince 
of  the  fifth  dynasty,  God  simply  (nutar)  is  often  spoken 
of  without  a  name  or  any  mythological  characteristic,  and 
in  a  way  which  is  in  itself  quite  monotheistic.  "  If  any 
one  beareth  himself  proudly  he  will  be  humbled  by  God, 
who  maketh  his  strength."  "  If  thou  art  a  wise  man, 
bring  up  thy  son  in  the  love  of  God."  "  God  loveth  the 
obedient,  and  hateth  the  disobedient."  Sentences  like 
these  standing  alone  would  be  pronounced  by  every  one 
monotheistic  ;  and  even  when  standing  alongside  of  refer- 
ences to  "gods"  and  "powers  "  they  show  that  said  gods 
and  powers  were  not  deemed  by  the  Egyptian  sago  'incon- 
sistent with  oneness  of  power  and  godhead  or  exhaustive 
of  their  fulness.  In  Babylonian-Assyrian  religious  history 
there  are  also  distinct  traces  of  the  rise  of  the  spirits 
of  worshippers  above  particular  deities,  simply  to  deity. 
Sometimes  they  appear  with  special  clearness  in  con- 
nexions which  tell  of  awakened  and  afflicted  conscience, 
of  the  pressure  of  a  sense  of  sin  and  guilt  forcing  on  the 
heart,  as  it  were,  a  conviction  of  One  with  whom  it  has  to 
deal,  of  its  need  of  the  forgiveness  and  favour,  not  of  this 
god  or  of  that,  but  of  God.  Tho  following  passage  may 
be  cited  as  an  instance.  "  O  my  Lord,  my  Bins  are  many, 
my  trespasses  are  great,  and  tho  wrath  of  the  gods  has 
plagued  me  with  disease,  and  with  sickness  and  sorrow. 
I  fainted,  but  no  one  stretched  forth  his  hand  I  I  groaned, 
but  no  one  heard  I  O  Lord,  do  not  abandon  Thy  servant ; 
in  the  waters  of  tho  great  stream  do  Thou  take  his  hand  ; 
the  sins  which  he  has  committed  do  Thou  turn  to  righteous- 
ness." Many  parallel  passages  might  be  drawn  from 
Hindu,  Greek,  and  other  sources.  Clearness  of  moral 
perception  is  decidedly  favourable  to  monotheistic  boliof. 
Tho  practical  reason  contributes  as  well  as  the  speculative 
reason,  and  precisely  in  the  measure  of  its  healthiness  and 
vigour,  to  the  formation  of  a  true  idea  of  the  Divine.  It 
was  due  more  to  their  moral  earnestness  and  insight  than 
to  their  intellectual  superiority  that  the  Persians  came 
nearer  to  monotheism  than  any  other  peoplo  of  heathen 
antiquity.  Ahrimau  was  entiroly  evil,  and  therefore  only 
to  be  hated  and  combated ;  while  Ahuramaxd  was  abso- 
lutely divine,  perfectly  good,  and  therefore  to  bo  supremely 
worshipped  and  obeyed.  This  moral  dualism  approached 
more  closely  to  true  monotheism  than  the  later  speculative 
monism,  which  placed  above  both  Ahuramazd  and  Ahriman 
Zervanakarene,  boundless  time,  indeterminate  being,  an 
ethically  indifferent  destiny.  Finally,  reason  in  striving  to 
understand  and  explain  the  world  tends  towards  mono- 
theism. The  mind  cannot  be  expected  to  recognize  the 
unity  of  God  until  it  recognizes  the  unity  of  nature;  when 
it  sees  nature  to  be  a  whole,  a  universe  or  cosmos,  it 
cannot  but  form  a  conception  of  it  which  will  be  panthe- 
istic, if  the  unity  of  substance,  law;  and  evolutiqn  be  alone 
acknowledged,  and  monotheistic  if  a  unity  of  causality, 
rational  plan,  and  ethical  purpose  be  also  apprehended. 
In-  the  measure  in  which  reason  advances  either  on  the 
path  of  scientific  investigation  or  of  philosophical  specu- 
lation, polytheism  must  retreat  and  { disappear  ;  injlthe 
measure  in  which  it  discerns  unity,  order,  system,  moral 
government,  indications  of  spiritual  character  and  design 
in  the  world,  monotheism  must  rise  and  ap'read.  Now,  in 
the  chief  progressive  heathen  nations  reason,  it  can  be 
proved,  has  gradually  gained  on  imagination.    Houce  the 


polytheisms  which  they  built  up  in  their  youth  have  I__ 
undermined  and  broken  down  by  them  in  their  maturity.1 

A  monotheistic  movement  can  be  clearly  traced  inlfau- 
ancient  Greece.    The  popular  religion  of  Greece,  as  it 
appeared  in  the  Homeric  poems,  was  as  distinctly  poly  ^s^j 
theistic  and  as  little  monotheistic  as  any  known  religion. >a  "* 
Its  gods  were  all  finite,  begotten,  and  thoroughly  indi- 
vidualized beings,    The  need  of  unity  was  responded  to 
only  by  the  supremacy  of  Zeus,  and  Zeus  was  subject  to 
destiny,  surrounded  by  an  aristocracy  far  from  orderly 
or  obedient,  and  participant  in  weakness,  folly,  and  vice. 
To  its  eternal  honour  the  Greek  spirit,  however,  was  not 
content  with  so  inadequate  a  conception  of  the  Divine,  but 
laboured  to  amend,  enlarge,  and  elevate  it.    The  poets 
and  dramatists  of  Greece  purified  and  ennobled  the  popular 
myths,  and,  in  particular,  so  idealized  the  character  and 
agency  of  Zeus  as  to  render  them  accordant  with  a  true 
conception  of  the  Godhead.    The  Zeus  of  iEschylus  and  of 
Sophocles  was  not  only  not  the  Zeus  of  Homer,  but  was  a 
god  belief  in  whom  was  inconsistent  with  belief-  in  any 
of  the  Homoric  gods.    The  dramatists  of  Greece  did  not 
assail  the  popular  conception  of  Diviuity,  but  they  sub- 
stituted for  it  one  which  implied  that  it  was  without 
warrant  or  excuse.    They  developed  the  germs  of  mono- 
theism in  the  Greek  religion,  while  leaving  untouched  its 
polytheistic  assumptions  and  affirmations.    These,  how-J 
ever,  were  not  only  persistently  undermined,  but  often 
directly  attacked  by  the  philosophers,  some  of  whom 
eventually  reached  a  reasoned   knowledge  of  the  one 
absoluto  Mind.    Xenopbanes,  Empedocles,  and  Anaxagoras 
wore  among  the  pre-Socratic  philosophers  who,  on  grounds 
of  reason,  rojocted  the  polytheism  and  anthropomorphism 
of  the  current  mythology,  and  advocated  belief  in  one  all- 
porfect  divine  nature.    Socrates,  although  avoiding  all 
attacks  on  the  popular  religion  calculated  to  weaken  the 
popular  reverence  for  divine  things,  bad  real  faith  only  in 
the  one  supreme  Reason,  the  source  aud  end  of  all  things ; 
and  the  best  representatives  of  later  Greek  philosophy 
were  in  this  respect  his  followers.    Plato  attained  by  his 
dialectic  a  conception  of  God  which  will  always  deeply 
interest  thoughtful  men.    God  he  deemed  the  highest 
object  of  knowledge  and  love,  the  source  of  all  being, 
cognoscibility,  truth,  excellence,  and  beauty, — the  One,  the 
Good.    The  controversy  as  to  whether  his  conception  may 
be  more  correctly  designated  theistic  or  pantheistic  will, 
perhaps,  never  be  brought  to  a  decisive  conclusion,  but 
in  its  general  truth  and  grandeur  it  must  be  admitted 
far  to  transcend  either  the  monotheism  of  the  vulgar 
or  any  popular  form  of  pantheism.    Aristotle's  character- 
istic cautiousness  of  judgment  showed  itself  in  the  very 
meagreness  of  his  theology.    The  representation  which  he 
gives  of  God  hardly  meets  at  all  the  demands  of  affection 
and  of  practical  life,  yet  so  far  as  it  goes  will  be  generally 
regarded  as  thoroughly  reasonable.    It  is  more  unoquivo- 
cally  theistic  than  that  of  Plato.    It  sets  forth  God  as 
without  plurality  and  without  parts ;  free  from  matter, 
contingency,  chango,  and  development ;  the  eternal  un- 
moved mover,  whose  essence  is  pure  energy ;  absoluto 

1  The  beat  literature  relating  to  the  subject  of  tbe  preceding 
paragraph  is  Indicated  in  the  1UU  of  booka  given  in  connexion  with 
the  relevant  sections  In  Tiele'a  Outlines  of  the  History  of  Religion, 
and  particularly  in  tbe  French  translation  by  M.  Verne*.  Hegel's 
Philosophy  of  Religion,  Bunsen'a  Ood  in  History,  Freeman  Clarke's 
Ten  Great  Religions,  the  St  Qiloa  Lectures  on  the  Faiths  of  the  World, 
•till  more  tbe  eeries  of  Sacred  Book*  of  the  East,  and  of  ancient  texts 
published  under  the  title  of  Records  of  the  Past,  and  the  volumes  of 
the  Rev.  dt  CHist.  des  Religions,  will  bo  found  useful  to  those  -wish- 
ing to  make  a  survey  of  heathen  thought  regarding  God  so  far  as  n 
approximated  to  the  theistic  idea.  For  the  conceptioaa  of  tbe  Divine 
entertained  by  non -civilized  people*,  tee  especially  Waltx'*  Anihro. 
pologis,  and  Rivillo-a  Religions  des  N<m-Cmtis4s,  wb*  both 
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spirit,  self-thinking  reason,  the  vofym  wfa**** ;  the  one 
perfect  beiag,  whose  life  is  completely  blessed,  and  whose 
likeness  is^the  goal  towards  which  the  whole  universe 
tend*.  /Stoicism  was  originally  and  predominantly  a 
materialistic  or  hylocoic  form  of  pantheism  ;  bat  some  of 
its  greatest  representatives  conceived  of  God  in  a  decid- 
edly theistic  manner  as  the  supreme  moral  reason.  The 
beautiful  hymn  of  Cleanthes  to  Zeus  is  fall  of  the  purest 
devotional  feeling,  springing  from  a  clear  sense  of  personal 
relationship  to  the  one  all-ruling  personal  Spirit  Greek 
philosophy  proceeded  throughout  its  whole  course  in  entire 
independence  of  the  popular  polytheism,  and  was  a  con- 
tinuous demonstration  of  its'futility  ;  and  it  largely  con- 
tributed to  that  reasoned  natural  knowledge  of  God  which 
mast  underlie  all  rational  belief  in  revelation.  It  discerned 
in  some  measure  all  the  chief  arguments  which  have  since- 
been  employed  as  theistic  proofs.  It  failed,  ho  rever,  to 
conceive  of  God  as  truly  creative,  or  of  the  universe  as  in 
its  very  substance  the  result  of  divine  action ;  it  failed  also 
to  make  evident,  even  to  cultured  minds,  the  superiority 
of  monotheism  to  pantheism  and  scepticism ;  and  it  failed 
especially  to  convert  the  common  people  to  faith  in  one 
wis  Deity.1 

»  Israel  presents  us  with  the  first  example  of  a  mono- 
iEsistic  nation.    The  controversies  as  to  how  Israel  ac- 

*  quired  this  pre-eminence  can  only  be  decided  by  critical 
s-ad  historical  investigations  into  which  wo  cannot  here 
eater  (see  Ibrakl). 

TW*.   The  science  ot  Old  Testament  theology,  giving  due  heed 

*  to  the  results  of  critical,  historical,  and  exegetical  research 
^  regarding  the  documents  with  which  it  deals,  has  to  trace 

by  what  means  and  through  what  stages  Hebrew  mono- 
theism was  developed  and  established ;  and  to  tho  treatises 
on  this  science  our  readers  must  be  referred.  The  mono- 
theistic movement  in  Israel  was  one  of  continuous  progress 
through  incessant  conflict  until  a  result  was  reached  of 
incalculable  value  to  humanity.  That  result  was  a  faith 
is  Ood  singularly  comprehensive,  sublime,  and  practical, — 
a  faith  which  rested,  not  on  speculation  and  reasoning,  but 
on  a  conviction  of  God  having  directly  revealed  Himself 
to  the  spirits  of  men,  and  which,  while  ignoring  meta- 
physical theorizing,  ascribed  to  God  all  metaphysical  as 
■all  as  moral  perfections ;  a  faith  which,  in  spite  of  its 
simplicity,  do  apprehended  the  relationship  of  God  to  nature 
as  neither  to  confound  them  like  pantheism  nor  to  separate 
them  like  deism,  but  to  assert  both  the  immanence  and  the 
transcendence  of  the  divino  ;  a  faith  in  a  living  and  per- 
sona! God,  the  almighty  and  solo  creator,  preserver,  and 
ruler  of  the  world ;  a  faith,  especially,  in  a  God  holy  in  all 
His  ways  and  righteous  in  all  His  works,  who  was  directing 
and  guiding  human  affairs  to  a  destination  worthy  of 
His  own  character ;  and,  therefore,  an  essentially  ethical, 
elevating,  and  hopeful  faith.  The  existence  of  utterances 
in  the  Hebrew  Scriptures  which  show  that  Hebrew  faith 
was  not  always  thus  enlightened,  and  sometimes  conceived 
of  Ood  as  partial  and  cruel,  is  no  reason  for  not  acknow- 
ledging the  general  justice  and  grandeur  of  its  representa- 
tion of  the  Supreme.1 

The  God  of  the  Old  Testament  is  also  the  God  of  the 
New.  Christ  and  the  apostles  accepted  what  Moses  and 
the  prophets  had  taught  concerning  God ;  they  assigned  to 

1  8ee  Zoller,  Die  RntvieJuivng  del  Monotheismts  bet  den  OrieeAen 
fa  VortrOfe,  vol.  1.);  and  Cocker,  Christianity  and  Greek  Philosophy, 
H75;  also,  Meiners,  Bisioria  Doctrinm  dt  Vero  Deo,  1780. 

•  See  the  O.  T.  Theologies  olOi\A*r,  Scbnltz,  Kayser,  Plepenbring, 
**;  Ewald,  Lehrs  dtr  Bibel  ton  OoU  ;  Bandissen,  Stud.  «.  Semit. 
blyionsgeschichU ;  Kuenen,  HUbert  Lecture  j  Dahm,  Thtologie  d. 
Prophete*  ;  W.  Robertson  8mith,  Prophet*  oj  Israel,  ke..  As  to  tho 
eras  "  Jehveh,'*  in  instructs  summary  and  examination  of  views  is 
pre*  by  Prof.  Driver  in  his  article  "Recent  Theories  on  the  Origin 

"in  Studia  BiUica,  Oxford,  U65. 


Him  no  other  attributes  than  had  already  been  assigned  to 
Him.    Like  Moses  and  the  prophets  also  they  made  no 
attempt  formally  to  prove  the  existence  or  logically  to 
define  the  nature  of  God,  but  Bpoko  of  Him  either  as  from 
vision  or  inspiration.    And  yet  their  doctrine  of  God  has 
original  and  peculiar  features.    Thus,  first,  the  fatherhood 
of  God  was  taught  with  incomparable  distinctness  and 
fulness  by  Jesus  Christ, — a  fatherhood  not  merely  of 
natural  creation  or  national  electron,  but  of  spiritual 
relationship  of  love,  sympathy,  mercy,  and   grace  for 
individual  souls.    Such  fatherhood,  if  acknowledged  at 
all,  was  only  very  rarely  and  vaguely  acknowledged  in 
heathendom,  and,  although  not  wholly  absent  from  the 
Old  Testament,  is  far  from  clearly  and  prominently  there, 
and,  indeed,  is  present  chiefly  by  implication  in  passages 
which  refer  directly  only  to  God's  connexion  with  the 
people  of  Israel,  as  an  elect  and  covenant  people  ;  it  is 
conspicuous  and  central,  however,  in  the  conception  of 
God  introduced  by  Christianity.    Secondly,  Divine  father- 
hood had  its  correlate  in  Divine  sonship.    God  is  repre- 
sented in  the  New  Testament  as  revealing  His  fatherhood 
through  His  Son,  Jesus  Christ    In  Old  Testament  repre- 
sentations of  Israel,  the  Messiah,  and  Wisdom,  and  in  the 
Logos  doctrine  of  Judseo-Alexandrian  philosophy,  some 
approximations  to  this  conception  of  the  Divine  may  be 
traced,  but  they  fell  far  short  of  it.    According  to  the 
New  Testament,  God  is  not  merely  infinitely  exalted 
above  the  world  and  definitely  distinguished  therefrom,  nor 
merely  immanent  and  everywhere  operative  in  nature,  but 
also  incarnate  in  Christ ;  and  Christ  is  not  merely  "  the 
Son  of  man,"  essentially  sharing  in  humanity  and  truly 
representing  it  before  God,  but  also  "  the  Son  of  God," 
essentially  sharing  in  Divinity,  and  giving  the  fullest 
disclosure  of  it  to  man.    The  foundation  of  the  Christian 
faith  as  laid  down  in  the  New  Testament  is  that  Christ 
through  His  unique  relation  as  Son  to  the  Father  perfectly 
declared  and  expressed  the  nature  and  will  of  God  in 
relation  to  human  salvation.    Thirdly,  God  is  exhibited 
in  the  New  Testament  as  the  Spirit,  the  Holy  Ghost,  who 
dwells  in  the  spirits  of  men,  to  work  in  them  the  will  of 
the  Father,  and  to  conform  them  to  the  image  of  the  Son. 
Only  when  thus  exhibited  can  the  revelation  of  the  Divine 
name  be  regarded  from  tho  New  Testament  point  of  view 
as  other  than  manifestly  incomplete.    Even  the  manifesta- 
tion of  God  in  Christ,  being  objective  and  single,  must  be 
supplemented  by  a  manifestation  which  is  subjective  and 
multiple,  before  the  one  God,  the  one  Christ,  can  find  a 
place  in  the  manifoldness  of  souls,  the  multitude  of  sep- 
arate hearts  and  lives.    The  manifestation  of  the  Spirit 
is  such  a  manifestation,  and  completes  in  principle  the 
revelation  of  the  Christian  idea  of  God,  the  revelation  of 
His  threefold  nature  and  name.  This  revelation  completed 
God  can  be  thought  of  as  absolute  spirit,  absolute  love, 
absolute  good,  and  was,  to  somo  extent  explicitly,  and 
throughout  implicitly,  bo  represented  in  the  New  Testa- 
ment   It  is  precisely  in  virtue  of  the  threefold  represen- 
tation of  God  characteristic  of  the  New  Testament  that 
Christianity  is  still  held  by  so  many  of  the  world's  pro- 
foundest  thinkers  as  the  absolute  and  perfect  religion,  the 
crown  and  consummation  of  religion, — speculatively  con- 
sidered, an  absolute  revelation  of  God,  and  practically 
considered,  a  perfect  salvation, — within  which  there  may 
be  infinite  evolution  and  progress,  but  beyond  which  there 
can  be  no  true  light  or  real  growth.3 

The  threefold  representation  of  God  in  the  New  Testa-  r> 
ment  was  an  entirely  religious  and  practical  representa- »f  the 
tion,  inseparably  connected  with  the  historical  facts  of  nait^' 


1  The  New  Testament  representation  of  Ood  is  treated  of  in  the  AVw 
Testament  Theologies  of  Schmid,  ReoM,  Oosterree,  and  Weiss  |  also  fat 
Wittichen.  Die  Idee  Oottes,  1865. 
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Christ's  life  and  tho  spiritual  experiences  of  tbo  early 
Christians.'  It  was  not  an  ontological  or  even  theological 
doctrine,  and  will  be  identified  hy  no  competent  cxegeto 
with  the  dogma  of  tho  Divine  Trinity  set  forth  in  the 
oecumenical  creeds.  The  propositions  constitutive  of  the 
dogma  of  tho  Trinity — tho  propositions  in  the  symbols  of 
Nice,  Constantinople,  and  Toledo  rehtive  to  tlio  immanent 
distinctions  and  relations  in  tho  Godhead — were  not  drawn 
directly  from  tho  New  Testament,  a:id  could  not  bo  ex- 
pressed in  New  Testament  terms.  They  were  tho  pro- 
ducts of  reason  speculating  on  a  revelation  to  faith — tho 
New  TesUmer..'  representation  of  God  as  a  father,  a 
redeemer,  and  a  sanctifier — with  a  view  to  conserve  and 
vindicate,  explain  and  comprehend  it.  They  were  only 
formed  through  centuries  of  effort,  only  elaborated  by  tho 
aid  of  the  conception*  and  formulated  in  the  terms  of 
Greek  and  Roman  metaphysics.  Tho  evolution  of  tho 
doctrine  of  tho  Trinity  was  far  tho  most  important  fact 
in  the  doctrinal  history  of  tho  church  during  tho  first  five 
centuries  of  its  post-apostolic  existence.  To  trace  and 
describe  it  fully  would  be  almost  to  exhibit  the  history  of 
Christian  thought  during  these  centuries.  It  had  neces- 
sarily an  immense  influence  on  tho  development  of  theism. 
Tho  acceptance  of  tho  catholic  doctrine,  of  the  Trinity 
implied  Ilia  rejection  of  pantheism,  of  abstract  monotheism, 
of  all  forms  of  monarchianism  or  unitananism.  It  decided 
thai  theistic  development  was  not  to  be  on  theso  lines  or 
in  theso  directions.  w  At  the  fame  lime  the  dogma  itself 
was  a  seed  for  new  growths  of  theistic  thought,  and 
demanded  a  development  consistent  with  its  own  nature. 
It  is  a  doctrine,  not  as  to  the  manifestations  and  revela- 
tions of  Go. '.head,  but  as  to  their  ground  and  explanation, 
the  constitution  of  Godhead,  a  doctrine  as  to  a  trinity  of 
essence,  which  accounts  for  the  Trinity  of  the  gospel  dis-- 
pensation.  It  affirms  the  unity  of  God,  but  requires  us 
to  conceive  of  His  unity,  not  as  an  abstract  or  indeter- 
minate self-identity,  not  as  "  sterile,  monotonous  simpli- 
city," but  as  a  unity  rich  in  distinctions  and  perfections, — 
the  unity  of  .in  infinite  fulness  of  life  end  love,  the  unity 
of  a  God'ica  1  in  which  thero  are  Father,  Son,  and  Holy 
Spirit,  r.  trinity  of  persons,  a  diversity  of  properties,  a 
variety  of  offices,  a  multiplicity  of  operations,  yet  sameness 
of  nature,  equality  o?  power  and  glory,  oneness  in  purposo 
and  affection,  harmony  of  will  r.nd  work.  It  finds  its 
dogmatic  expression  as  to  what  is  ultimate  in  it  in  the 
formula— One  substance  in  three  persons,  of  which  the  first 
eternally  generates,,  the  second,  and  tbo  third  eternally 
proceeds  from  tho  first  and  second.  Now,  manifestly, 
however  nu'cb  *i;ch  a  doctrine  fis  this  may  have  satisfied 
thought  on  a  revelation  as  to  the  Godhead,  it  cannot  'nave 
exhausted  or  ecmplcted.it.  If  it  answered  certain  ques- 
tions it  raided  others,  and  these  more  speculative  and  pro- 
found than  those  which  bad  Ice  a  answered.  What  is 
meant  by  affirming  God  to  bo  "  m\  ■-:■■> vxc  "  or  "  in  three 
persons  "  I  What  i<  meant  by  di'.  "  generation  "  or 
"  procession  "  J  How  are  the  s  -1 mco  and  persons 
related  ?  How  ?.re  tho  persons  dUt  i  nptished  and  inter- 
related? These  arid  many  kindred  and  connected  ques- 
tions reason  became  bound  to  discus-  by  its  adoption  of 
the  doctrine  of  tbo  Trinity.  This  obligation  could  only  be 
temporarily  and  partially  evaded  or  concealed  by  represent- 
ing the  doctrine,  as  "a  mystery  "  to  bo  accepted  simply  on 
authority  or  with  blind  faith.  Data  of  tho  doctrino  may 
have  been  given  to  faith,  but  the  doctrine  itself  was  tho 
v.ork  of  reason,  and  on  no  gTound  Dot  plainly  absurd  could 
Chat  work  bo  held  to  have  terminated  in  589  a.d.  As 
soon  as  an  inspired  record  is  left  at  all,  as  soon  as  any 
singulation  is  allowed  on  its  contents,  as  soon  as  tho  pro- 
cess of  forming  doctrino  is  permitted  to  begin,  all  conceiv- 
able right  to  stop  the  movement  anywhere  is  lost.    By  tho 


I  blending,  however,  of  trinitarianism  with  theism  tho  whole 
character  of  the  latter  was,  of  necessity,  profoundly 
changed.  A  trinitarian  theism  must  be  vastly  different 
from  a  unitarian  as  regards  practice.  It  must  bo  equally 
so  as  regards  theory.  It  must  be  far  more  speculative. 
By  its  very  nature  it  is  bound  to  undertake  speculative) 
labours  in  which  a  simply  unitarian  theism  will  foci  no 
call  to  engage.1 

It  was  the  general  conviction  of  the  early  Christian  Thti«m  ta 
writers  that  formal  proofs  of  tho  Divine  existence  were  r->trtmc 
neither  necessary  nor  useful.  In  their  view  the  idea  of  wr*ter* 
God  was  native  to  the  soul,  tho  knowledge  of  God  intuitive, 
the  mind  of  man  a  mirror  in  which,  if  not  rusted  by  sin, 
God  could  not  fail  to  be  reflected.  Tho  design  argument, 
however,  came  early  into  use  and  was  frequently  employed. 
More  speculative  modes  of  reasoning  were  resorted  to  by 
Dionysius  of  Tarsus,  Augustine,  and  Boctius.  The  unity 
of  God  had  to  bo  incessantly  affirmed  against  polytheists. 
Gnostics,  and  Manichfeans.  Tho  incomprehensibility  ot 
God  and  His  cognoscibility  were  both  maintained,  although 
each  was  sometimes  bo  emphasized  as  to  seem  to  obscure 
the  other.  That  tho  knowledge  of  God  may  bo  reached 
by  tho  thrco  ways  of  causality,  negation,  and  eminence  was 
implied  by  tho  pseudo-Dionysius,  although  only  explicitly 
announced  by  Scotus.  Neither  any  systematic  treatment 
of  the  Divine  attributes  nor  any  elaborate  discussion  of 
tingle  attributes  was  attempted.  The  hypothesis  of 
eternat  creation  found  a  vigorous  defender  in  Origen,  but 
met  with  tho  same  fate  as  the  dualist  hy|K>tbcsis  of  un- 
created  matter  and  tho  pantheistic  hypothesis  of  emana- 
tion. Of  all  tho  patristic  theologians  Augustine  was 
undoubtedly  tho  most  philosophical  apologist  and  ex- 
;>onent  of  theism.  He  alone  attempted  to  refute  agnos- 
ticism, and  to  find  a  basis  for  tho  knowledge  of  God  in  a 
doctrine  of  cognition  in  general.  On  the  large,  difficult, 
and  as  yet  far  fi-om  adequately  investigated  subject,  the 
influence  of  Platonic  and  Aristotelian,  Stoic  and  Academic, 
Neopythagorcan  and  Ncoplntonic  speculation  on  the  for- 
mation of  the  Christian  doelrina  de  Deo,  it  is,  of  course, 
impossible  here  to  enter.2 

Mohammed  f.r»70-C3'J)  founded  a  monotheistic  religion  Moh«i» 
which  spread  with  amazing  rapidity  through  Arabia,  Syria,  rarfl- 
Pcriia,  North  Africa,  and  Spain,  and  gave,  almost  wherever  <mislD- 
it  spread,  a  mighty  impulse  to  the  minds  and  wills  cf 
men.  It  was  received  as  the  gift  of  special  inspiration 
and  revelation,  although  its  creed  contained  little  of 
moment  on  which  reason  would  eccm  to  lie  incompetent 
to  decide  It  had  obvious  merits,  and  must  be  admitted 
to  have  rendered  real  and  important  services  to  culture, 
religion,  and  humanity,  but  had  also  conspicuous  faults, 
which  have  done  much  injury  to  individual,  domestic,  and 
national  life.  I f  tho  I..U. -t  were  always  the  best,  it  would 
be  the  most  perfect  of  tho  three  great  theistic  religions  of 
the  world;  bu:  it  is,  in  fact,  the  least  developed  and  most 
defective.  Instead  of  evolving  and  extending,  it  marred 
and  mutilated  tho  theistic  idea  which  it  borrowed.  In 
stead  of  representing  God  as  possessed  of  all  spiritual 
fulness  and  perfections,  it  exhibited  Him  as  devoid  of 
1  the  divinest  spiritual  attributes.  It  recognized  His 
transcendent  exaltation  above  His  creatures,  but  net  His 
sympathetic  presence  with  His  creatures :  apprehended 
vividly  His  almighty  power,  His  eternity,  His  omnipres- 
ence and  omniscience,  but  only  vaguely  and  dimly  Ilia 
moral  glory,  His  love  and  goodness,  His  righteousness 

1  Binr,  CK  Lchte  v.  <i-  Dreieinigkeit,  IS  11-48;  Meier,  Lehrt 
r.  d.  TnniiM  in  hi<>.  Hntu-tri;.,  1844. 

*  IloosVr.  I'hiliwpkia  Vr(.i\«  Keel,  de  Deo,  ]?S2  ;  snd  tho  liiston>* 
of  Christian  doctrine  t.y  Hafpntach,  Ntander,  Si  add,  Bonifaa,  Stcldon, 
Harn.vk,  ke.;  Gnnpauf,  JJet  A.  Auyuttinvi  tpeculiiive  Lehrt  ran 
<;•->//,  18S4. 
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and  holiness.  The  Allah  of  Mohammed  was  essentially 
despotic  will,  and  so  fell  far  below  the  Jahveh  of  Moses, 
essentially  righteousness,  and  the  Heavenly  Father  of 
Christ,  essentially  holy  love.  Mohammedanism  is  almost 
as  contrary  to  Christianity  aa  one  form  of  theism  can  be 
to  another.  It  is  as  unitarian  as  Christianity  is  trini- 
tarian.  Its  cardinal  tenet  is  as  distinctly  anti-trinitarian 
as  anti-polytheistic.  It  has  often  been  represented  as  hav- 
ing had  the  providential  task  assigned  it  of  preparing  the 
way  for  Christianity  by  destroying  polytheism  ;  in  reality, 
it  has  hitherto  offered  a  far  more  stubborn  resistance  to 
Christianity  than  any  polytheistic  religion  has  done.1 
Xetivral  The  mediaeval  world  was  so  complex,  so  full  of  contrasts 
uwIost.  and  contradictions,  that  it  cannot  be  "summed  up  in  a 
formula."  Most  general  statements  current  regarding  it 
will  be  found  on  examination  only  partially  true.  It 
is  often  described  as  the  age  in  which  external  religious 
authority  ruled,  and  all  religious  thought  ran  in  narrow, 
strictly  prescribed  paths,  whereas,  in  fact,  the  medieval 
theologians  were  far  freer  to  speculate  on  almost  all  points 
of  religions  doctrine  than  Protestant  divines  have  been. 
Because  traditionalism  abounded,  it  is  forgotten  that  ration- 
alism also  abounded ;  because  scholasticism  flourished, 
that  mysticism  was  prevalent ;  because  theism  was  com- 
mon, that  pantheism,  speculative  and  practical,  was  not 
uncommon.  The  Middle  Age  was,  however,  par  excellence, 
the  age  of  theology.  Theology  never  before  or  since  so 
interested  and  dominated  the  human  intellect.  Nearly 
every  eminent  mediaeval  thinker  was  a  theologian.  The 
chief  streams  of  tbeistic  belief  and  speculation  which  tra- 
versed the  Middle  Age  were  three, — the  Christian,  Jewish, 
and 'Mohammedan.  The  first  was  much  the  broadest  and 
fullest  Few  points  of  theistic  doctrine  were  left  un- 
bundled by  the  Christian  divines  of  the  Middle  Age.  The 
conclusions  came  to  on  the  chief  points  were  various  and 
divergent  As  to  the  manner  in  which  God  is  known,  for 
instance,  some  laid  stress  on  faith  or  authoritative  revela- 
tion ;  others  on  immediate  consciousness,  the  direct  vision 
of  the  pure  in  heart,  the  illumination  of  the  Spirit  of  Ood 
in  the  minds  and  hearts  of  the  true  children  of  Ood ; 
others  on  reason  and  proof ;  and  some  attempted  media- 
tion and  synthesis.  Anselm  gave  logical  form  to  an  a 
priori  argument  for  the  Divine  existence  based  on  the  idea 
of  Ood  as  a  being  than  whom  a  greater  cannot  be  con- 
ceived. His  most  ingenious  attempt  to  demonstrate  the 
absurdity  of  supposing  the  perfect,  the  infinite,  to  be  a 
mere  subjective  fiction  prepared  the  way  for  the  multitude 
of  attempts,  identical  or  similar  in  aim,  which  have  since 
been  made.  Thomas  Aquinas  was  the  best  representative 
of  those  who  held  that  the  invisible  Ood  was  only  to  be 
known  through  His  visible  works.  He  argued  from  motion 
to  a  mover,  fronr  effect  to  cause,  from  the  contingent  to 
the  necessary,  from  lower  kinds  of  good  to  a  supreme 
good,  and  from  order  and  purpose  in  the  world  to  a 
governing  intelligence.  Raymond  of  Sebonde  added  to  the 
on tol  r>gical  and  physico-teleological  arguments  a  moral 
argument  William  of  Occam  criticized  keenly  and  un- 
favourably both  the  a  priori  and  a  potUriori  proofs,  and 
held  that  the  existence  of  God  was  not  a  known  truth  but 
merely  an  article  of  faith.  There  was  not  less  diversity  of 
view  as  to  how  far  God  may  bo  known.  Frigena  held 
that  even  Ood  Himself  could  not  comprehend  His  own 
nature,  and  Eckhart  that  the  nature  of  God  is  neces- 
sarily unknowable,  as  being  a  nature  without  nature, 
without  predicates,  without  opposite*,  pure  oneness.  That 
man  cannot  know  God's  real  nature,  cannot  know  Him  per 
cannot  have  a  qvidditiva  cognitio  Dei,  and  that 
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the  so-called  attributes  of  God  are  only  descriptive  of  the 
effects  of  His  operations  as  they  appear  to  the  human 
mind,  or  even  are  merely  symbols  or  metaphors,  was 
maintained  by  many  of  the  scholastic  doctors.  Aquinas, 
for  example,  with  all  his  confidence  as  a  dogmatic  system- 
builder,  so  denied  the  cogncecibility  of  God.    That  the 
human  mind  may  have  a  true,  although  it  cannot  have  a 
perfect  knowledge  of  God, — an  apprehensive  but  not  a 
comprehensive  knowledge  of  Him, — was,  however,  in  the 
Middle  Age,  as  it  has  been  ever  since,  the  position  most 
commonly  taken  up.    The  scholastic  divines  discussed  a 
multitude  of  foolish  questions  regarding  Ood,  but  that 
was  not  duo  to  extravagant  faith  in  the  power  of  the 
human  mind  to  know  or  comprehend  God.    Prof.  Sheldon 
very  justly  says,  "  on  the  whole,  tho  scholastic  theology, 
notwithstanding  some  strong  negative  statements,  assumes 
in  reality  a  minimum  of  acquaintanceship  with  the  essen- 
tial nature  of  God."    The  negative  statements  are,  for 
the  most  part,  those  of  tho  mystics  with  respect  to  the 
beatific  vision.    Mediaeval  discussions  as  to  the  nature 
of  Ood  turned  chiefly  on  two  points, — the  relation  of 
the  Divine  essence  to  the  Divine  attributes  and  of  the 
one  Divine  substance  to  the  three  Divine  persons.  The 
conclusion  come  to  by  the  vast  majority  of  scholastic  theo- 
logians on  the  first  point  was  that  the  attributes  were  not 
really  or  objectively  in  God,  but  merely  human  repre- 
sentations reflected,  as  it  were,  on  the  idea  of  God,  because 
tho  mental  constitution  of  man  is  what  it  is,  and  because 
God  wished  to  be  thought  of  in  certain  divers  manners. 
To  hold  them  objectively  real  in  God,  and  therefore  intrin- 
sically distinct  either  from  tho  essence  of  God  or  from  one 
another,  was  considered  to  be  incompatible  both  with  the 
incomprehensibility  and  with  the  absolute  simplicity  of 
the  Divine  nature.    Duns  Scotus,  in  maintaining  that  the 
attributes  were  fomtalitates  real 'iter  distinct*,  took  up  an 
exceptional  position.    On  the  other  point  the  conclusion 
as  generally  reached  was  one  seemingly  quite  inconsistent 
with  the  foregoing,  namely,  that  the  persons  were  objec- 
tively and  eternally  real  and  distinct.    The  discrepancy  is 
especially  apparent  in  those  theologians  (f.^.,  Anselm, 
Abelard,  Hugo  and  Richard  of  St  Victor,  Alexander  of 
Hales,  and  Aquinas)  who  represented  the  persons  of  the 
Trinity  as  corresponding  to  distinctions  among  the  very 
attributes  which  they  in  another  reference  denied  to  be 
distinct    The  mediteval  schoolmen,  with  very  few  and 
doubtful  exceptions,  conjoined   with  their  theism  the 
doctrine  of  tho  Trinity  as  defined  by  the  ancient  church. 
Roscelin  of  Compicgno  and  Gilbert  do  la  Porree  laid 
themselves  open  to  the  charge  of  tritheism  ;  and  obviously 
nominalism,  by  allowing  nothing  but  a  nominal  existence 
to  the  essence  or  general  nature  of  which  the  individual 
is  a  specimen,  tended  towards  tritheism, — towards  resolv- 
ing the  Trinity  into  a  triad  of  Divine  individuals  or  self- 
Bubsistent  beings,  connected  only  by  a  common  specific 
character.    While  the  schoolmen  accepted  the  doctrine  of 
the  Trinity  on  authority,  they  did  not  conceive  them- 
selves precluded  from  endeavouring  to  illustrate  it  and 
to  mako  it  appear  as  consonant  to  reason  as  possible. 
They  sought  to  show  its  consistency  with  the  unity  of  Ood, 
and  its  genora)  reasonableness  by  various  speculative  con- 
siderations, but  especially  by  the  aid  of  analogies  drawn 
from  the  constitution  of  the  mind  and  even  from  particular 
physical  phenomena.    They  did  not  suppose  that  they  were 
thereby  demonstrating  tho  doctrine  of  the  Trinity  :  they 
fully  recognized  that  doctrine  to  be  the  indication  of  a 
mystery,  "dark  with  excess  of  light"  and  tho  truth  of 
which  could  only  be  directly  apprehendod  in  the  beatific 
vision  confe  rred  by  the  highest  and  most  special  grace ; 
but  they  proceeded  on  the  belief  that,  inasmuch  as  it  was 
a  central  truth  of  revelation,  the  whole  creation,  and, 
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aoove  all,  the  naturo  and  essence  of  man's  spirit,  mait 
bear  witness  to  it.  At  least  one  good  result  followed. 
Those  who  exercised  their  minda  on  the  doctrine  of  the 
Trinity  were1  necessarily  led  in  aomo  measure  to  fewm 
another  idea  of  God  than  that  of  either  an  indeterminate 
unity  or  a  confused  synthesis  of  attributes,— to  tLinlc  of 
Uim,  with  some  clearness  and  steadiness,  in  an  organic 
and  harmonious  manner,  as  absolute  being,  absolute  lite, 
absolute  spirit,  absolute  intelligence,  absolute  love:  Such 
thought  as  this  distinctly  appeared  in  Anselm,  the  St 
Victors,  Aquinas,  Bonaventura,  Dante,  &c.  The  omni- 
presence, omnipotence,  and  omniscionco  of  Ood,  and, 
generally,  what  are  callod  His  metaphysical  and  intellectual 
attributes,  were  discussed  with  oxcessive  elaborateness  and 
subtlety,  while  His  moral  attributes  were  left  in  the  back- 
ground, or  considered  without  sufficient  earnestness  or 
insight.  The  problems  regarding  the  relationship  of  the 
Divine  attributes  to  human  agency,  and,  in  particular,  as 
to  the  compatibility  of  Divine  prescience  and  predestina- 
tion with  human  freedom  and  responsibility,  were  even  too 
laboriously  and  minutely  debated  between  the  medieval 
AugustinianB  and  their  opponents.  What  the  disputants 
on  both  sides  lacked  was  intellectual  humility.  They 
strode  along  "  dim  and  perilous  ways  "  as  if  they  were  in 
plain  and  safe  [>atha,  or  as  if  their  own  faculties  were 
superhuman.  As  to  the  general  relation  of  God  to  the 
universe,  few,  if  any,  of  the  schoolmen  can  be  charged 
with  deism.  While  assigning  to  God  a  being  and  life 
transcending  the  universe,  they  also  affirmed  that  He  was 
everywhere  in  the  universe,  everywhere  wholly  present, 
everywhere  essentially  and  actively  present.  Pantheism 
was  prevalent  all  through  the  Middle  Ages,  but  only  two 
of  its  representatives,  perhaps — Erigcna  and  Eckhart, — 
showed  much  speculative  capacity.1 
Mohur.  Mohammedan  theism  drew  chiefly  from  faith  and  fano- 
mtha  ticUm  the  force  which  carried  it  onwards  with  such  rapid- 
ity  in  its  early  career  of  conquest.  At  the  same  time  it 
powerfully  stimulated  reason,  as  soon  appeared  in  remark- 
able intellectual  achievements.  Of  course,  reason  could 
not  fail  to  reflect  on  the  contents  of  the  faith  by  which 
it  had  been  awakened.  The  result  was  the  formation  of 
many  Bchools  of  religious  opinion.  So  far  as  our  subject 
is  concerned,  however,  all  mcdiasval  Mohammedan  thinkers 
may  bo  ranked  as  philosopher*,  theologians,  or  mystics. 
The  philosophers  derived  little  of  their  doctrino  from 
Mohammed.  Even  in  what  they  taught  regarding  God 
they  followed  mainly  Aristotle,  and  in  some  measure  the 
NcoplatonisU  They  maintained  the  unity  of  God,  but 
conceived  of  it  in  a  way  unknown  to  Mohammed,  namely, 
as  a  unity  allowing  of  the  reality  of  no  distinctions,  quali- 
ties, or  attributes  in  God.  Then,  although  they  affirmed 
the  unity  of  God  in  the  strictest  abstract  manner,  they 
were  not  monists  but  dualists,  inasmuch  as  they  denied 
creation  ex  nihUo,  and  asserted  the  eternity  of  matter.  The 
mode  in  which  they  supposed  the  multiplicity  of  finite 
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I  things  to  have  been  produced  from  God  was  by  a  series  of 
emanations  originating  in  Divine  intelligence,  net  in  Divine 
will.    Their  proofs  of  the  Divine  cuttence  were,  for  the 
meat  part,  founded  on  the  principle  of  causality.  The 
philosophers  did  not  openly  opposo  tho  theism  of  the 
Koran,  but  they  ignored  it  or  set  it  aside,  and  represented 
i';  as  only  a  useful  popular  faith,  not  a  response  to  the 
demands  of  cultured  reason.    The  "  theologians,"  on  the 
other  hand,  took  their  stand  upon  the  Koran,  sought  to 
defend  and  develop  into  doctrine  its  representations  of 
God,  and  to  show  tho  incontlusivtness  and  inconsistencies 
of  the  teaching  of  the  philosophers  regarding  God.  Even 
those  of  them,  however,  who  exalted  faith  and  revelation 
most— the  orthodox  MoUkallemin  or  Asharitea— by  no 
means  dispensed  with  philosophy  and  reason.    It  was 
chiefly  on  the  metaphysical  hypothesis  of  the  atomic  consti- 
tution of  matter  that  they  rested  their  proofs  of  the  Divine 
existence.    It  was  by  subtle  reasonings  that  they  sought 
to  establish  the  non-eternity  of  matter  and  thu  unity  and 
immateriality  of  God.    It  was  on  speculative  grounds  that 
they  contended  God  had  eternally  possessed  all  the  attri- 
butes ascribed  to  Uim  in  the  Koran.    Their  predestina- 
tioniam  was  as  logically  elaborated  as  tbut  of  tho  Augus- 
tinian  scholastics.    There  flourished  for  a  short  period  a 
school  of  liberal  Mohammedan  theologians,  the  Motazil- 
itos,  who,  while  accepting  the  two  fundamental  doctrines 
of  Islam— the  unity  of  God  and  tho  divine  mission  of 
Mohammed, — refused  to  regard  the  Koran  as  an  absolute 
religious  authority,  and  sought  to  transform  Mohammcd- 
auism  into  a  reasonable  and  ethical  monotheism.  They 
insisted  'on  the  rightful  conformity  of  faith  to  reason,  on 
human  freedom,  and  on  the  righteousness  as  well  as  the 
unity  of  God.    They  endeavoured,  in  fact,  to  substitute 
for  a  God  whose  essence  was  absolute  or  arbitrary  will  a 
God  whose  essence  was  justice.    This  meant,  however,  not 
to  develop  or  even  reform,  but  to  subvert  and  displace  the 
Mohammedan  idea  of  God,  and  the  wonder  is,  not  that 
they  failed  in  so  arduous  a  task,  but  that  they  had  the 
courage  to  undertake  it.    Mohammedan  mysticism  (Sufism) 
was  a  reaction,  chiefly  of  the  Persian  mind,  against  the 
narrowness  and  harshness  of  the  monotheism  of  the  Arabian 
prophet.    Unlike  philosophy,  it  was  not  a  mere  exotic, 
but  an  indigenous  growth  within  the  Mohammedan  area, 
and  hence  orthodoxy  has  never  been  able  to  eradicate  it. 
It  has  been  tho  chief  support  of  spiritual  feeling  and  the 
chief  source  of  poetry  iu  Mohammedan  lands.    It  still  . 
flourishes,  has  branches  innumerable,  and  through  its  poets 
has  shed  seed  widely  even  over  Christendom.    The  mystic 
refuse  to  think  of  God  as  an  arbitrary  unlimited  Will, 
separate  and  apart  from  everything ;  as  one  who  re.  veils 
Himself  clearly  only  through  the  words  of  a  prophet  ;  aJ 
a  being  before  whom  man  is  mere  dust  and  ashes,  and  ^ho 
demands  no  higher  servire  than  fear,  unquestioning  faith, 
aud  outward  obedience    In  their  view  God  is  immanent 
in  all  things,  expresses  Himi-  lf  through  all  things,  ami  is 
tho  essence  of  every  human  soul.    There  is  not  only  no 
God  but  God,  but  no  .being,  life,  or  spirit  except  the  Wing, 
life,  and  spirit  of  God ;  and  every  man  may  be  God's 
prophet,  and  more  even  than  His  prophet.    For  a  man  to 
know  God  is  to  see  that  God  is  immanent  in  himseif,  and 
that  he  ia  one  with  God,  tho  universal  life  which  breathes 
through  all  things.    Such  kr.ou  ledge  or  vision  must  glorify 
all  nature,  and  must  dilat.i  and  rejoice  the  heart  of  him 
who  possesses  it.    Joy  and  ecstacy  must  characterize  tho 
worship  of  the  Sufi.    A  religious  scepticism  based  on 
philosophical  scepticism — disbelief  in  the  existence  of  God 
grounded  on  disbelief  in  any  truth  not  guaranteed  by 
sense  or  mathematical  demonstration—  was  not  unknown 
among  the  Saracens,  although  no  work  in  defence  of  it  has 
come  down  to  us,  and  perhaps  none  may  have  bean  written. 
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In  Algazel  philosophical  scepticism  wax  combined  with 
religious  dogmatism  and  mysticism.  He  subjected  the 
doctrines  of  the  philosopher*  to  a  keen  and  hostile  criticism, 
and  maintained  that  reason  was  incompetent  to  reach  tho 
knowledge  of  God,  yet  cherished  an  ardent  and  exalted 
faith  in  Ood,  based  partly  on  the  Koran  and  partly  on 
mystic  contemplation  and  devout  experience.1 
Theism  Jewish  and  Mohammedan  religions  thought  were  inti- 
of  liter  mutely  connected  in  the  Middle  Age,  and  ran  a  nearly 
Juiwirj.  pj^iki  course.  The  Rabbanites  and  the  Karaites  of  Juda- 
ism corresponded  to  the  orthodox  and  tho  Motaxilites  of 
Mohammedanism.  In  their  theism  there  was  no  new 
feature  or  peculiar  signiBcance.  Jewish  theosopbic  mysti- 
cism found  expression  in  the  Kabbalah.  The  idea  of  God 
there  presented  waa  at  once  excessively  abstract  and 
excessively  fanciful  It  must  be  studied,  however,  in  the 
original  source  or  in  special  works.  Tbe  Jewish  philoso- 
phers differed  little  from  tho  Arabian  philosophers  in  their 
teaching  regarding  the  evidences  of  the  Divine  existence, 
tbe  nature  and  consequences  of  the  Divine  unity,  arid  the 
meaning  of  the  Divine  attributes.  At  the  samo  times  thoy, 
with  a  few  exceptions,  affirmed  tho  non-eternity  of  matter, 
and  did  not,  like  the  Arabian  Aristotelians,  represent  pro- 
vidence as  merely  general.  Thoy  maintained  ntrongly  the 
transcendence  of  God  and  tho  impossibility  of  the  human 
mind  forming  any  positive  conception  of  His  essential  being. 
Tbey  held  that  He  was  known  as  necessarily  existent,  but 
also  as  in  Himself  necessarily  unknowable  Their  view  of 
the  unity  of  God  led  them  to  an  idea  of  God  which  may 
not  unjustly  be  designated  agnostic,  and  which  prevented 
their  regarding  either  nature  or  Scripture  aa  a  revelation 
of  what  God  really  is.  Almost  alone  among  eminent  Jew- 
ish writers  of  the  Middle  Age,  Johuda  Halevi  contended 
that  the  representation  of  God  given  in  the  revelation  to 
Israel  waa  self-evidencing,  independent  of  the  support  of 
philosophy,  and  unattainable  in  any  speculative  way.  Tho 
function  of  reason  was,  in  his  view,  not  to  sit  in  judgment 
on  what  had  boon  delivered  regarding  God  to  tho  Jews, 
but  to  repel  the  objections  which  philosophy  had  brought 
against' it,  and  to  show  the  inadequacy  of  the  results 
reached  by  unaided  human  intelligence.  Maimonides 
undertook  to  establish  that  reason  and  faith,  science  and 
revelation,  were  at  ono  in  what  they  affirmed  regarding 
God,  but  in  order  to  make  out  bis  thesis  he  sacrificed  tho 
literal  sense  of  Scripture  whenever  it  did  not  accord  with 


the  tenets  of  bis  philosophy,  and  rub&tituted  for  the 
representation  of  God  given  through  Moses  and  the 
prophets  ono  very  different  in  character.  His  idea  of 
God  is  highly  abstract  and  metaphysical, — tho  idea  of  a 
being  so  unlike  every  other  being  tbat  no  name  or  predicate 
whatever  when  applied  to  Hira  can  bear  its  ordinary, 
or  indeed  any  intelligible  meaning.  Existenco,  eternity, 
unity,  powor,  wisdom,  justice,  and  other  attributes,  are 
not  in  Him  what  tbey  are  in  any  other  being  or  even 
in  Him  to  what  tbey  are  in  any  other  being.1 
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In  Christian  Europe  the  human  mind  took  a  frean  start  rWaii- 
at  the  epoch  of  the  Renaissance.  It  revolted  against  the  i^DC*) 
authorities  to  which  it  had  long  been  submissive,  andr'ul*~ 
exercised  private  judgment  with  a  confidence'  uncorrected 
and  unmodcrated  by  experience.  It  turned  with  ardour 
to  the  free  discussion  of  the  greatest  theme  of  thought, 
and  probably  at  no  period  of  history  has  there  been  more 
individual  diversity  of  opinion  on  that  theme.  God  and 
His  relation  to  the  universe  were  treated  of  from  a  multi- 
tude of  points  of  view.  Scepticism,  naturalism,  and  pan- 
theism appeared  in  various  forms  ;  all  ancient  systems  of 
thought  as  to  the  Supreme  Being  found  advocates;  all 
modern  theories  as  to  tbo  nature  of  the  Divine  were  in 
some  measure  anticipated.  Did  our  limits  permit  it  would 
not  be  uninteresting  to  expound  the  speculations  concern- 
ing Deity  of  several  of  the  writers  of  the  Renaissance, — 
and  especially,  perhaps,  of  these  throe — Nicolaus  of  Cusa, 
Giordano  Bruno,  and  Thomas  Companella.  The  theo- 
sopbic mysticism  of  the  period  waa  a  preparation  for  the 
Reformation.' 

The  fusion  of  theology  and  philosophy  was  the  distinc- 
tive feature  of  mediaeval  Christendom  ;  their  separation 
has  been  a  marked  characteristic  of  modern  Christendom. 
Even  when  both  havo  been  occupied  with  religious 
inquiries  and  thoughts  of  God  they  have  kept  apart ;  they 
have  often  co-operated,  but  seldom  commingled.  Theology 
has  been  on  the  whole,  cleric,  and  comparatively  conserva-  - 
tive ;  philosophy  has  been  on  the  whole  laic,  and  compara- 
tively progressive.  But  for  theology  holding  fast  to  what 
had  been  handed  down  as  truth  regarding  God  there  must 
have  been  little  continuity  or  consistency  in  the  development 
of  religious  convictions ;  but  for  philosophy  restlessly  seek- 
ing ever  more  light  there  would  havo  been  little  growth  or 
increase  of  knowledge  of  the  Divine. 

Tho  Reformers  held  that  there  was  a  knowledge  of  God  Th« 
naturally  planted  in  the  human  mind,  and  also  derivable  R«fcrmw 
from  observation  of  tho  constitution  and  government  of  tlon• 
the  world,  but  that  this  knowledge  was'  so  marred  and 
corrupted  by  ignorance  and  sin  as  to  require  to  bo  con- 
firmed and  supplemented  by  the  far  clearer  and  fuller  light 
of  the  special  revelation  in  the  Scriptures.  They  were 
deeply  sensible  of  the  evils  which  had  arioen  from  the 
over-speculation  of  the  scholastic  divines  on  the  nature  of 
God,  and  were  undor  the  impression  that  it  would  have 
been  well  if  men  had  been  content  to  accept  the  statements 
of  Scripture  on  tho  subject  with  simple  and  unhesitating 
faith.  Luther  wished  theology  to  begin  at  once  with  Jesus 
Christ.  Mc'.anchthon  said,  "There  is  no  reason  why  wo 
should  devote  ourselves  much  to  these  meet  lofty  subjects, 
the  doctrine  of  God,  of  tho  unity  of  God,  of  the  Trinity  ol 
God";  and  in  tho  early  editions  of  his  Loci  Communis  ho 
entered  into  no  discussion  of  these  themes.  Zwingli  in  his 
De  Vera  tt  Falta  Religion;  and  even  C\lvin  in  bin  Indilulio 
Iietigiotii*  Chn< ionic  delineated  the  doctrina  dt  Deo  only 
in  outlino  and  general  features.  In  the  confessions  of  the 
churches  of  the  Reformation  oothing  which  tho  ancient 
church  bad  cecumcnic%lly  determined  as  regards  that 
doctrine  was  rejected,  and  nothing  new  was  added  thereto. 
It  soon  became  apparent,  however,  that  tit)  mind  would 
by  n  i  means  confine  its  thoughts  of  Cod  within  the  limito 
which  tho  Reformers  believed  to  be  alone  legitimate  and 
safe.  Tho  idea  of  God  is  so  central  in  religion  that  it 
must  affect  and  be  affected  by  every  change  of  thought  on 
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any  religious  theme.  The  many  and  violent  controversies 
within  Protestantism  all  reacted  on  the  doctrine  relative 
to  Deity,  causing  it  to  be  studied  with  intense  energy,  but 
in  a  manner  and  spirit  very  unfavourable,  on  the  whole,  to 
truth  and  piety.  Every  new  dispute  elicited  more  abstruse 
conclusions  and  mote  subtle  definitions.  In  the  disputa- 
tions of  orthodox  divines  of  the  17th  and  18th  centuries  as 
to  the  nature,  the  attributes,  the  decrees,  and  the  operations 
of  God,  we  see  scholasticism  with  all  its  peculiarities  re- 
introduced and  often  exaggeroted.  Yet  Protestant  theism 
was  in  various  respects  an  advance  on  that  of  the  doctors 
of  mediaeval  scholasticism.  The  protest  of  the  Reformers 
against  the  faults  of  the  scholastic  treatment  regarding 
God  did  not  lose  its  pertinency  or  value  because  their  own 
followers  fell  into  these  very  faults.  If  the  subsequent 
history  plainly  showed  that  the  doctrine  could,  not  have 
been  so  fixedly  and  exhaustively  determined  by  the  ancient 
church  as  the  Reformers  supposed,  it  also  showed  that 
the  scholastic  treatment  of  the  doctrine  bad  been  justly 
condemned  by  them,  and  that  speculation  regarding  God 
when  not  rooted  in  spiritual  experience  must  necessarily 
be  unfruitful  '  The  scholasticism  of  Protestantism  was  in 
essential  contradiction  to  the  genius  and  aim  of  Protestan- 
tism. Then,  in  the  Protestant  doctriqe  of  God  more 
prominence  was  given  than  bad  previously  been  done  to 
His  manifestation  in  redemption,  to  the  relation  of  His 
■  character  towards  Bin,  and,  in  particular,  to  the  attribute 
of  justice.  The  strong  emphasis  laid  on  the  righteousness 
of  God  marked  a  distinct  ethical  advance.  At  the  same 
time  the  idea  of  God  in  the  older  Protestant  theology  was 
far  from  ethically  complete.  His  fatherhood  was  strangely 
ignored  or  most  defectively  apprehended.  Absolute  sove- 
reignty had  assigned  to  it  the  place  which  should  have 
teen  given  to  holy  love,  and  was  often  conceived  of  in  an 
unethical  manner.  Further,  whereas  among  mediaeval 
theologians  it  was  the  rule  and  not  the  exception,  among 
Protestant  divines  it  was  the  rare  exception  and  not  the 
yule,  to  affirm-  God  to  be  unknowable.  They  asserted 
merely  His  incomprehensibility  and  man's  limited  know- 
ledge of  His  perfections.  They  did  not  in  general,  how- 
ever, abandon,  at  least  explicitly,  the  premiss  from  which 
medieval  theologians  inferred  the  Divine  incognoscibility, 
namely,  that  the  absolute  simplicity  of  the  Divine  essence 
was  incompatible  with  the  existence  of  distinctions  there- 
in.' 

Aon-  Difference  of  opinion  as  to  the  relation  of  reason  to 
trinitari-  Scripture  was  in  the  Protestant  world  one  of  the  chief 
*n**m.  causes  of  difference  of  belief  as  to  God.  Assaults  on 
trinitarianism  were  contemporary  with  the  Reformation, 
and  they  proceeded  more  on  the  conviction  that  the 
doctrine  of  the  Trinity  was  unreasonable  than  that  it  was 
unscripturaL  The  founder  of  Socinianism,  indeed,  not 
only  fully  accepted  the  authority  of  Scripture,  but  went 
so  far  as  to  represent  it  as  the  source  of  all  religious  truth, 
even  of  the  primary  truths  of  natural  religion  ;  yet,  while 
he  thus  apparently  and  in  theory  attributed  the  knowledge 
of  God  more  to  Scripture  and  less  to  reason  than  did 
Luther  or  Calvin,  really  and  in  practice  he  did  just  the 
reverse,  because  he  conceived  quite  otherwise  of  the  con- 
nexion  between  Scripture  and  reason.  While  he  held 
Scripture  to  be  the  source  of  religious  truth,  he  also  held 
reason  to  be  so  the  organ  of  religious  truth  that  nothing 
contrary  to  reason  could  be  accepted  on  the  authority  of 
Scripture,  and  that  only  those  declarations  of  Scripture 
could  be  deemed  to  bo  interpreted  aright  which  were  inter- 
preted in  accordance  with  the  axioms  of  reason.  Luther, 
on  the  other  hand,  proclaimed  aloud,  Strangle  reason  like 

1  Qass,  Oetrh.  d.  prat,  Dogm.,  L  ;  Hpppc,  Doom,  d.  deuUch.  Prole*- 
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I  a  dangerous  beast  if  it  dare  to  question  Scripture ;  and 
Calvin,  although  he  did  not  speak  bo  harshly,  demanded 
the  unqualified  submission  of  reason  to  the  authority  of 
Scripture.  Antitrinitarianiam  has  maintained  its  ground 
throughout  the  Protestant  area,  has  assumed  a  variety  of 
forms,  and  has  exerted  a  powerful  influence.  It  has  been 
unable,  it  is  often  said,  to  do  more  than  revive  the 
doctrines  which  distracted  tho  ancient  church  and  were 
condemned  by  it  as  heresies.  And  this  must  be  so  far 
admitted  The  doctrine  of  the  Trinity  comprehends  only 
a  few  propositions,  and  every  departure  from  it  must 
involve  a  rejection  of  one  or  more  of  these,  and  must, 
consequently,  belong  to  some  one  of  a  very  few  possible 
types  or  classes  of  belief.  But  essentially  the  statement  is 
superficial  and  unjust.  For  the  ways  in  which,  and  the 
grounds  on  which,  both  the  affirmations  of  which  the 
doctrine  consists  and  the  negations  of  these  have  been  main- 
tained have  not  been  the  same.  Alike  tho  defences  and  the 
attacks  hare  in  the  later  era  implied  a  deeper  consciousness 
of  the  nature  of  the  problems  in  dispute  than  those  of  earlier 
times.  As  of  history  in  general,  so  of  the  history  of  the 
doctrine  of  God,  it  holds  good  that  no  present  has  been  the 
mere  reproduction  of  any  past.  The  rationalistic  process  l>«um. 
was  carried  farther  in  English  deism  and  its  Continental 
developments.  Deism  sought  to  found  religion  on  reason 
alone.  It  represents  "  nature  "  as  the  sole  and  sufficient 
revelation  of  God  There  is  no  warrant  for  the  view  that 
the  deists  held  nature  to  be  independent  of  God,  self- 
conservative  and  self-operative, — or,  in  other  words,  God 
to  be  withdrawn  from  nature,  merely  looking  on  and 
"  seeing  it  go."  They  believed  that  God  acted  through 
natural  laws,  and  that  it  was  doubtful  if  He  ever  acted 
otherwise  than  through  these.  Whatever  was  taught 
about  God  in  Christianity  and  other  positive  religions 
beyond  what  reason  could  infer  from  nature  ought,  in 
their  opinion,  to  be  rejected  as  fiction  and  superstition. 
All  their  zeal  was  negative,— against  "superstition." 
What  was  positive  in  their  own  doctrine  had  but  a  feeble 
hold  on  them.  God  was  little  more  to  them  than  a 
logical  inference  from  the  general  constitution  of  the 
world.  They  lacked  perception  of  the  presence  of  God, 
not  only  in  the  Bible,  but  in  all  human  life  and  history.* 

Modern  philosophy,  from  its  rise  to  the  close  of  the  18th  Moderr 
century,  showed  a  double  development,  tho  one  ideal  and  Phi]° 
the  other  empirical,  the  Cartesian  and  the  Baconian.  The ,op,,>r- 
former  was  the  more  essentially  religious.  Descartes  en- 
deavoured to  found  philosophy  on  an  indubitable  refuta- 
tion of  absolute  scepticism.  Such  a  refutation  he  believed 
himself  to  have  effected  when  he  had  argued  that  thought, 
even  in  tho  form  of  doubt,  necessarily  implies  the  exist- 
ence of  him  who  thinks;  that  the  implication  yiolds  a 
universal  criterion  of  certainty  ;  and  that  the  presence  of 
the  idea  of  God  in  a  man's  mind,  the  consciousness  of  tbe 
mind's  imperfection,  and  especially  the  character  of  the 
mind's  concept  of  God  as  that  of  the  most  real  being  con- 
taining every  perfection,  demonstratively  establish  that 
God  is  and  is  what  He  is  thought  to  be.  God  is  and  is 
true  ;  therefore  man  has  not  been  made  to  err,  and  what- 
ever he  clearly  and  distinctly  sees  as  true  must  be  true. 
In  the  opinion  of  Descartes,  the  idea  of  God  is  inherent 
in  reason,  is  tho  seal  of  all  certainty,  and  the  corner-stone 
of  all  true  philosophy.  To  tho  whole  Cartesian  school 
theology  was  the  foundation  of  all  science.    To  Spinoza, 
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vho  most  fully  developed  some  r>f  the  distinctive  principles 
of  Descartes,  it  was  identical  with  all  science,  for  to  him 
God  was  the  only  substance,  and  all  things  else  were 
only  His  attributes  or  modes.  Besides  the  pantheism  of 
Spinoza,  the  occasionalism  of  Gnelinx,  Malebranche's  vision 
of  tilings  in  God,  Leibnitz's  pre-established  harmony  and 
optimism,  and  Wolf's  rationalism  were  natural,  if  not 
necessary,  outgrowths  from  the  same  root, — Cartesian 
theism.  Perhaps,  of  all  tho  many  services  to  the  cause 
of  theism  with  which  Cartesian  ism  must  be  credited  the 
greatest  was  that  it  constantly  gave  prominence  to  the 
absolute  perfection  of- God.1  Baconian  or  empirical  philo- 
sophy was  content  if,  by  tho  ways  of  causality  and  design, 
it  could  ri>o  to  an  apprehension  of  a  First  Cause  and  Su- 
preme Intelligence.  It  tended  of  itself  to  a  phenomenal- 
ism, sensationism,  associationism,  unfavourable  to  theism. 
It  was,  however,  counteracted,  restrained,  and  modified  by 
Cartesianism  and  Platoniatn,  and  it  naturally  allied  itself 
with  positive  science.  The  masttive  defence  of  theism 
erected  by  the  Cambridge  school  of  philosophy  against 
atheism,  fatalism,  and  tho  denial  of  moral  distinctions  was 
aTowedly  built  on  a  Platonic  foundation.  Tho  popularity 
daring  the  18th  century  of  tho  design  argument,  and  what 
was  called  physico-theology,  was  largely  due  to  the  impres- 
sion made  on  the  general  mind  by  the  brilliant  discoveries 
of  the  founders  of  modern  astronomy,  chemistry,  and  other 
physical  sciences.  Bishop  Berkeley  showed  how  an  em- 
pirical philosophy  might  be  logically  evolved  into  a  theistic 
imnaterialism,  Hame  how  it  might  be  logically  dissolved 
into  an  agnostic  nihilism. 

In  the  16th,  17th,  and  18th  centuries  mysticism  had 
many  representatives,  several  of  whom,  aa,  e.</.,  WeigeJ, 
Ottingen,  Swedenborg,  and  especially  Jacob  Boehme,  are 
entitled  to  a  considerable  place  in  any  detailed  history  of 
theism.  To  the  eyes  of  Boehme  God  revealed  Himself 
from  without  and  within  in  the  most  real  and  intimate 
manner.  In  the  powers,  antagonisms,  and  conjunctions 
of  creation  he  saw  the  energies,  struggles,  and  victories  of 
the  creative  Spirit  itself ;  in  the  constitution  and  opera- 
tions of  physical  and  human  nature,  the  essential  constitu- 
tion and  necessary  processes  of  the  Divine  nature  His 
thoughts  of  God  were  in  striking  contrast  to  those  of  the 
deists  and  natural  theologians  of  the  17th  and  18th  cen- 
turies, and  strikingly  anticipated  those  of  a  Schelling, 
Hegel,  and  Baader  in  the  19th  century.  Could  Sweden- 
berg's  doctrine  of'  correspondences  be  verified,  our  means 
of  insight  into  the  character  of  God  would  bo  largely 
extended. 

The  19th  century  is  sufficiently  far  advanced  to  allow 
ns  to  see  that  a  now  epoch  even  in  the  history  of  theism 
began  near  its  commencement  The  revolution  in  philo- 
sophy initiated  by  Kant  has  profoundly  affected  theistic 
thought.  It  has  introduced  that  type  of  agnosticism 
which  is  what  is  most  original  and  distinctive  in  the 
anti  theism  of  the  present  age,  and  at  the  same  time  stimu- 
lated reason  to  undertake  bolder  inquiries  as  to  the  Divine 
than  those  which  Kant  prohibited.  The  enlarged  and 
deepened  views  of  the  universe  attained  through  the  dis- 
coveries of  recent  physical  science  have  rendered  incredible 
the  idea  of  a  God  remote  from  the  world,  irresistible  the 
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conviction  that  the  eternal  source  of  things  must  be 
immanent  in  their  constitution,  changes,  and  laws.  The 
rapid  growth  of  biology  and  the  spread  of  tho  doctrine  of 
evolution  have  not  only  tended  in  the  same  direction,  but 
given  a  new  and  nobler  conception  of  the  teleology  of  the 
universe,  and,  consequently,  of  God  as  the  supreme  in- 
telligence. History — which  the  natural  theologians  of  the 
18th  century  so  strangely  ignored,  which  the  solitary  « 
Italian  thinker  Vico  alone  recognized  with  clearness  and 
comprehensiveness  of  vision  to  be  necessarily  the  chief 
scene  of  the  self -revelation  of  God — began  with  Leasing 
and  Herder  to  be  generally  seen  in  its  truo  religious  light. 
The  comparative  or  historical  method  of  study  has  created 
two  disciplines  or  sciences,  comparative  theology  and 
Biblical  theology, — which  are  both  largely  occupied  with 
tracing  the  development  of  the  idea  of  God.  The  ethical 
spirit  of  the  age  has  so  told  on  its  religious  teaching  that  to 
no  generation  save  that  to  which  the  gospel  was  originally 
given  has  the  Divine  fatherhood  been  so  distinctly  set 
forth  aa  to  the  present.  Dogmatic  theology,  especially  in 
Germany,  has  been  earnestly  active ;  and  its  chief  repre- 
sentatives have  laboured  so  to  amend  and  advance  the 
doctrine  concerning  God  that  it  may  satisfy  the  new 
requirements  which  have  arisen. 

It  is  now  necessary  briefly  to  indicate  the  present  state  of  thought  Present 
on  the  chief  points  and  problems  of  theism.  ntste  of 

Aa  to  the  origin,  then,  of  our  actual  idea  of  God,  that,  it  is  seen,  thought, 
can  only  be  the  whole  religious  history  of  man  which  precedes  it,  Origin  ot 
and  the  whole  religious  nature  of  man  which  underlies  that  hiatory.  idea  of 
It  is  absurd  to  refer  exclusively  to  any  faculty,  intuition,  or  feeling,  Qod. 
any-  revelation  or  instruction,  any  person  or  event,  what  can  be 
traced  in  growth  and  formation  through  thousands  of  years,  and 
can  be  shown  by  facts  and  documents  to  have  been  influenced  by 
all  the  chief  causes  which  have  made  history  what  it  is.  The 
history  of  the  idea  of  God  is  the  centre  of  all  history,  both  explained 
by  end  explaining  it;  and  our  nineteenth-century  idea  of  God  is 
the  result  of  the  entire  historico-psychological  process  which  baa 
produced  the  culture  and  religion  of  the  l»th  century.  Tho  idea 
of  God  is  what  it  now  is  because  God's  whole  guidance  of  man  and 
mens  whole  search  for  Ood,  the  whole  economy  and  evolution  of 
things  and  the  whole  constitution  and  development  of  thought  and 
feeling,  have  been  what  they  have  been  from  the  beginning  of 
hiatory  to  the  preaent  time.  Anthropology,  comparative  psycho- 
logy, the  science  of  language,  comparative  theology,  Biblical  theo- 
logy, the  history  of  philosophy,  and  the  history  of  Christian 
doctrine,  have  all  been  engaged  in  attempting  to  discover  the 
factors  and  stages  of  the  vast  and  complex  process  which  has 
resulted  in  the  accepted  idea  of  Ood;  and,  by  their  separate  and 
conjunct  endesvours,  they  have  succeeded  is  casting  great  light  on 
all  parts  of  the  process. 

As  to  the  absolute  historical  origin  of  theism — as  to  where,  when, 
and  how  the  theistic  conception  of  the  Divine  first  obtained  recog-  • 
nition  among  men — a  definitive  answer  has  not  yet  been  reached. 
But  the  labour  expended  on  the  problem  hss  not  been  wasted.  It 
has  made  clearer  the  nature  of  the  Inquiry,  rendered  apparent  the 
anastisfactoriness  of  previous  solutions,  opened  up  glim  jwns  of  divers 
wsy.  by  which  men  have  been  led  to  belief  in  the  unity  of  God, 
ana  accumulated  means  and  materials  for  future  and  probably  more 
successful  work. 

Tho  question  as  to  the  psychological  origin  of  theism  cannot  be 
wholly  separated  from  that  as  to  its  historical  origin.  Unless 
theism  can  be  shown  to  be  the  primitive  form  of  religion,  it  cannot 
be  held  to  have  had  an  entirely  peculiar  and  distinct  psychological 
origin)  but  must  be  viewed  as  nmply  a  phase  or  development  of 
religion.  It  cannot  be  said  that  there  is  ss  yet  agreement  as  to 
the  psychological  origin,  or  aa  to  the  psychological  constitution 
even,  of  relispon.  Tho  hypothesis  of  a  simple  impartaticn  of  the 
knowledge  of  God  and  spiritual  things  through  primitive  revelation, 
or  through  instruction  and  tradition  which  go  back  to  the  first 
appearance  of  man  on  earth,  still  retains  a  hold  on  certain  conser- 
vative minds,  but  has  received  no  confirmation  from  modern  science 
and  discovery,  and  is  plainly  of  its  very  nature  inadequate.  A 
revelation  relative  to  God  in  words  or  signs  could  have  no  meaning 
to  a  mind  devoid  of  thoughts  of  God ;  spiritual  instruction  is  only 
possible  where  there  are  spiritual  powers  to  understand  and  profit 
Dy  it;  tradition  will  carry  nothing  far  to  which  intelligence  is  in- 
different. There  have  been  many  attempts  made  during  the  preset!  I 
century  to  refer  the  origin  of  belief  in  God  to  some  emotion-! 
source,  tome  element  or  state  of  sensitivity.  Thus  Straus  hss  re- 
affirmed the  hypothesis  of  Eoicurua,  Lucretius,  and  Hume,  that 
fear  made  the  gods;  Feucrbach  has  resolved  religion  ir.ro  i!  :~\ 
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God  b«ing  conceived  to  be  what  man  would  wish  bimielf  to  be; 
Schlci.rtuacher  hi*  argued  that  a  feeling  of  absolute  dependence, 
of  pure  and  complete  passiveness,  is  our  evidence  for  tho  presence 
of  an  infinite  energy,  an  infinite  being;  Mansol  baa  represented 
tao  fading  of  dependence  and  the  conviction  of  moral  obligation  as 
the  sources  of  the  religious  consciousness ;  Pfleiderer  represent*  reli- 
gion u  i  response  to  ue  sense  of  conflict  and  contradiction  between 
ui.\u't  filings  of  dependence  and  of  freedom;  Rauwonhoff  traces 
its  origin  to  respect  (Achtung),  tho  root  also  of  moral  conduct  and 
of  family  life;  other*  hare  referred  it  to  specific  ethical  feelings; 
and  many  hare  represented  it  to  be  essentially  love.  The  number 
of  these  attempts  and  tho  diversity  of  tboso  results  are  explained 
by  tho  complexity  of  religious  feeling.  In  religion  all  the  feelings 
which  raise  man  above,  the  merely  animal  condition  are  involved. 
Man  is  not  religious  by  any  one  feeling  or  by  a  few  feelings,  but 
by  tliM  whole  constitution  of  hi*  emotional  nature.  His  heart, 
with  all  its  wealth  of  fe. dings,  has  been  made  for  God.  Hence  all 
the  theories  referred  to  have  easily  been  shown  to  be  one-sided, 
and  to  hare  exaggerated  the  significance  and  influence  in  religion 
of  particular  emotional  elements,  but  hence  also  they  all  contain 
more  or  less  important  portions  of  tho  truth,  and  have  all  contri- 
buted towards  a  knowledge  of  the  full  truth.  Man  is  not  only, 
however,  disposed  by  all  bis  chief  sentiments  for  religion,  but  nil 
these  sentiments,  when  normally  and  healthfully  davelopcd,  tend 
towards  theism.  It  is  only  In  a  theiatic  form  of  religion  that  thoy 
can  find  truo  rest  and  satisfaction.  One  God  can  alone  be  the 
object  of  the  highest  devotional  fear,  can  alone  be  regarded  aa 
ideally  perfect,  or  as  a  being  on  whom  tho  worshipper  is  absolutely 
dependent,  can  alone  bo  loved  with  the  whole  heart  and  esteemed 
with  undivided  reverence,  can  alone  be  recognized  as  the  sole  author 
of  the  moral  law,  the  alone  good.  The  theories  which  trace  the 
origin  of  ndigioa  to  feeling  have  the  merit  of  recognizing  that 
religion  is  not  an  affair  of  mere  intellect;  that  the  Divine,  could 
,ot  even- be  known  by  men  if  they  bad  not  feelings  and  affections 
as  well  as  intellectual  powers;  that,  if  God  bo  love,  for  example, 
n«  c»n  only  bo  knowu  by  love;  that,  if  He  h*7e  moral  attributes, 
wo  must  have  moral  feelings  in  order  to  be  able  to  recogniso  them. 
On  the  other  band,  in  so  far  as  those  theories  represent  religion  as 
reducible  to  mere  feeling  or  as  independent  of  intellect,  thoy  have 
the  fault  of  overlooking  that  all  tho  feelings  included  in  religion 
presupposu  apprehensions  and  judgments,  snd  are  valid  only  in  bo 
fsr  as  they  have  the  warrant  of  intelligence.  It  is  aa  much  an 
error,  however,  to  account  for  religion  by  any  one  intellectual 
principle  as  by  any  one  emotional  element.  Religion  has  no  one 
special  seat,  such  aa  "the  central  point  of  unity  behind  conscious- 
ne^j,"  imagined  by  Sehleiermaeber ;  no  "special  organ,"  such  as 
"conscience  '*  waa  supposed  to  be  by  Schenkel ;  and  no  one  special 
principle  of  cognition,  such  as  the  law  of  causality  has  been  repre- 
sented to  be  by  several  philosophers  and  theologians.  All  the 
ultimate  principles  of  cognition  are  involved  in.  religion,  and  all 
1-  ad,  if  constantly  followed  far  enough,  to  theism.  The  whole 
head  as  well  as  the  whole  heart  has  been  made  for  religion,  and  for 
the  perfect  form  of  religion.  Max  Muller,  in  his  Hibbtri  Lectures, 
traces  the  idea  of  God  to  a  special  faculty  of  religion  —  "a  subjectivo 
faculty  for  the  apprehension  of  the  infinite.,'  a  mental  faculty, 
which,  independent  of,  nay,  in  spite  of,  sense  and  reason,  enables 
man  to  apprehend  the  infinite  under  different  names  and  under 
varying  aiiguises.''  This  view  will  not  bear,  perhaps,  a  close 
scrutiny.  Tho  infinite,  as  an  implicit  condition  of  thought,  is  not 
more  involved  in  religious  than  in  othor  thought.  We  cannot 
think  anything  as  finite  without  implying  the  infinite.  Space 
cannot  be  thought  of  except  aa  tscttmsively,  nor  time  except  as  pro- 
trnriiely,  infinite.  As  a  condition  of  thought,  tho  infinite  is  in- 
volved in  religious  knowledge  only  so  far  as  it  is  involved  in  all 
knowledge.  On  the  other  hand,  as  an  explicit  object  of  thought, 
it  is  not  present  in  the  lower  forms  of  religion  at  all,  which  exist 
only  because  tho  thought  of  infinity  is  not  associated  in  the  religion* 
consciousness  with  that  of  Deity,  except  where  reflexion  is  some- 
what highly  developed ;  and,  even  in  the  highest  stages  of  religion, 
it  is  only  apprehended  as  one  aspect  of  Deity.  Infinity  is  not  God, 
but  merely  an  attribute  of  the  attributes  of  God,  and  not  even  an 
exclusively  Divino  attribute.  The  hypothesis  that  the  idea  of  God 
is  gained  by  intuition  or  vision  is  proved  to  be  erroneous  by  tho 
fact  that  tho  idea  of  God,  and  tho  process  by  which  it  is  reached, 
are  capable  of  being  analysed,  and  therefore  not  simple,  and  like- 
wise by  the  variety  and  discordance  of  tho  idoaa  of  God  which  have 
been  actually  formed.  The  apprehension  of  God  seems  to  be  only 
possible  throngh  » 'process  which  involves  all  that  is  essential  in 
the  human  constitution — will,  affection,  intelligence,  conscience, 
reason,—  and  the  ideas  which  they  supply— cause,  design,  goodness, 
infinity,  Ac  These  are  so  connected  that  they  may  all  be  embraced 
in  a  single  act  and  coalesce  in  one  grand  issue.  During  the  last 
thirty  years  there  has  been  more  psychological  investigation  as  to 
tho  origin  and  nature  of  religion  than  during  all  previous  history, 
and  the  whole  tendency  of  it  has  been  to  set  aside  all  solution* 
'.Inch  represent  msn  ss  religions  only  in  virtue  of  particular  senti- 
ments or  principles,  sod  to  make  manifest  that  the  psychology  of 


religion  is  that  of  the  entire  human  nature  in .-.  special  i 
The  best  of  the  later  investigation*  ire  much  more  thorough  and 
comprehensire  than  any  of  earlier  d-iw.1 

The  agnosticism  originated  by  Kant  bus  l-.cn  one  of  the  diatinc-  T  -.ttian 
tiro  and  prominent  phenomena  in  the  history  of  religion  and  theism  •'  a»ti- 
dnring  the  19th  century.  It  sprang  out  of  an  earlier  agnosticism.  c.»:n. 
Hume  and  his  predecessors  admitted  that  the  conditions  of  thought 
—otherwise,  ths  categories  of  "experience  or  ideas  of  reason — were 
in  appearance  necessary  and  objectively  valid,  but  in  reality  only 
arbitrary  and  subjective,  tbeir  seeming  ner.es&ity  and  objectivity 
being  illusory,  and  consequent  on  mere  repetitions  and  accidental 
associations  of  sensations  and  feelings.  Kaiit  showed  that  they 
were  not  only  seemingly  but  really  necessary  to  thought,  and 
irresolvable  into  the  particular  In  experience.  Ho  denied,  however, 
that  we  aro  entitled  to  consider  tbcm  as  of  more  than  hiibjoctivo 
applicability, — that  what  we  necessarily  think  must  necessarily  be, 
or  be  as  we  think  it  He  affirmed  all  knowledge  to  be  confined 
to  experience,  the  phenomenal,  the  conditioned.  It  was  quite  in 
accordance  with  this  view  of  the  limits  of  knowledge  that  he  bhou!i 
have  denied  that  we  can  kuow  God,  even  while  no  affirmed  that 
we  cannot  but  think  of  God.  It  was  by  no  means  in  obvious 
harmony  with  it  that  he  ahonld  have  alhrmcd  that  we  must,  on 
moral  grounds,  retain  a  certain  belief  in  God.  Sir  W.  Hamilton 
and  Dean  Mojisel  followed  Kant  in  holding  that  we  can  hare  no 
knowledge  of  God  in  Himself,  as  knowledge  is  only  of  the  relative 
and  phenomenal.  They  strove  to  show  that  tho  notions  or  the 
unconditioned,  thci  infinite,  the  absolute,  are  mere  negations  of 
thought,  which  destroy  themselves  by  their  mutual  contradictions 
and  by  the  absurdities  which  they  involve.  Yet  both  of  these 
philosophora  held  that  there  is  a  revelation  of  God  in  Scripture 
and  conscience,  and  that  we  are  bound  to  beliovo  it,  not  indeed  as 
teaching  us  what  God  really  is,  but  what  He  wishes  us  to  believe 
concerning  Him.  Herbert  Spencer, ,  adopting  Kent's  theory  of 
tho  limits  of  knowledge,  and  regarding  as  decisive  Hamilton  and 
Mauscl's  polemic  against  the  pTu]osoi>nies  of  the  Absolute,  has 
concluded  that  the  only  truth  underlying  professed  revelations, 
positive  religions,  aud  so-called  theological  sciences  is  the  existence 
of  an  unknowable  and  untbinkablo  cause  of  all  tilings.  In  the 
view  of  the  Positiviat  the  unknowable  itself  is  a  metaphysical 
fiction.  The  Kantian  doctrine  has  had  a  still  more  extensive 
influence  in  Germany  than  in  Britain,  and  German  philosopher* 
and  theologians  have  displayed  great  ingenuity  in  their  endeavours 
to  combine  with  it  some  sort  of  recognition  of  God  and  of  religion. 
Fries,  De  Wette.  and  others  have  relegated  religion  to  the  sphere 
of  faith,  Schleierma,lier  and  hia  follower*  to  that  of  feeling,  Rit&chl 
and  his  tchoul  to  that  of  ethical  wanti,  F.  A.  Lange  to  that  of 
imagination,  Ac  Their  common  aim  has  been  to  find  for  piety 
towards  God  a  special  place  which  they  can  fence  off  from  the  rest 
of  human  naturo,  so  as  to  be  able,  to  claim  for  religion  independence 
of  reasoD,  speculation,  and  science,  a  right  to  existence  even 
although  necessarily  ignorant  of  the  object  of  its  faith,  feeliug, 
moral  sense,  or  phintasy.1 

The  movemeut  indicated  has  led  to  no  direct  conclusion  which 
has  obtained,  or  is  Lkcly  to  obtain,  general  assent.  It  has  had, 
however,  a  very  important  indirect  result  It  has  shown  how 
interested  in,  and  dependent  on,  a  truo  criticism  or  science  of 
cognition  are  theism  and  theology.  It  has  made  increasingly 
manifest  the  immense  significance  to  religion  of  the  problem  ss  to 
the  powers  and  limits  of  thought  which  Kant  stated  and  discussed 
with  so  much  vigour  and  originality.  Hence  research  into  what 
the  Germans  call  "die  crkcnntnUstheoretischen  GrnndsaUe" — the 
philosophical  bases — of  theism  has  been  greatly  stimulated  and 
advanced  by  the  movement.  This  is  an  enormous  gain,  which 
more  than  compensates  for  sundry  incidental  losses.  Kant'*  solu- 
tion of  tbo  problem  which  he  placed  in  the  foreground  of  philosophy 
has  not  been  found  to  be  one  in  which  the  mind  can  rest  From 
hia  agnosticism  down  to  the  very  empiricism  whieh  it  was  his  aim 
to  refuto  descent  is  logically  inevitable.  Th*  agnosticism  of  piety 
has  In  no  form  been  sbls  to  discover  a  halting  place,— a  spot  on 

>  among  recent  dlaqatalttoca  at  to  the  psychological  origin  of  th*  reHgtou 
eonaciouaaeia  and  ths  cosceptkm  of  God  tutj  he  npedflnl  -  Pdelderar'a  la  bat 
id.  of  Mi  fi-U-ji.xufJiiljnplku;  BkodcrnuiBD'i  la  lut  od.  of  hU  Dogmotit;  W. 
Hrrtnin.n'i  Ir  hl>  flit  tUUfleo  fm  \t~\altniti  r.tn  tTtlttrtennm  nndiur  fllHHrA- 
ttil.  1S<  t ;  Ear  isn't  In  bla  Deu  Wetm  dor  tKr.  Rttifion.  IsRI  ;  Upatoa'e  la  bit 
Phitci<>pMa  and  lUtipioa,  18*5;  snd  RsuwcahotTt  In  bla  "Onlalaan  ru  dec 
Qodtdlenat,'  Hut*.  IVdtrAr.,  May  1M8. 

9  Among  wcrki  tn  which  tt  It  denied  that  the  real  stture  of  God  caa  he 
knows  are — Kaat'a  JTr,  dir.  F*.  j  Flente'a  Kr.  after  Ofmbartmv,  Srhlrlertnachert 
Jtodtn,  PtaUitti,  and  Olauhotulthrt ;  Treodclenugrg'a  Let).  Untrnuchemotn,  IL 
H  ax.-axl»4  Ilafniltos't  Ltd.  em  AM.,  aud  Diteuuien*  ;  MauaeJ'a  Hampton  Loot,, 
sad  /'Ai'MopAf  of  the  ContUHanrd;  H  Spencer'*  Ptru  Prtntiplet :  and  the  witlings 
of  Lange.  KltirhJ,  and  other  Neo.Knsttafa  Among  worst  hi  which  the  real  eo*> 
noselbflltr  of  Oed  It  affirmed  sra— CakVrweod'a  PK  of  tho  />v*»<*« :  C  HodgVa 
Sot.  Th.,  t;  M"Co»h'»  Jnl.  of  Iht  Mind,  Pott.  Snn.  A*.;  H.  B.  Smith 'a  tetr.  to 
Ch.  Th.,  and  FmUh  and  PMleeop/it.  staurlet't  What  u  RiHt alien  t ;  Yovrjg't 
Prottnt,  of  jtaoaoi :  and  Harrn't  Phtl  Bate*  of  ThHna.  Sc.  alto  U  Robert, 
/><lar«rtl/i^.Ac..l«J*;OU^l*prai*n*l«(>rlllli«VA/«raf»,la»tO;  O  tVrema 
Lot  TUorUt  at  r/oetmnaiteaolt,  18*1 ;  Q.  lUthtton,  la  Cem  tho  Otd  Faith  Urn 


Digitized  by  Google 


THEISM 


247 


waich  to  raise  th'.ism  or  any  solid  religious  construction.  In  no 
ixm  has  it  boen  sble  to  prove  its  legitimacy,  to  maintain  it*  self- 
coQiutcncr,  or  to  defend  itself  successfully  against  the  agnosticism 
cf  unbelief.  It  ia,  therefore,  not  surprising  that  it  ahould  hare 
been  very  generally  regarded  is  duignroua  to  theism  in  reality, 
even  when  friendly  "to  it  in  iatcr.tion.  Yet  there  ia  much  in  the 
theory  of  cognition  on  which  it  proceed*  which  tho  theiat  can 
utiliis.  Indeed,  no  theory  of  cognition  can  afford  a  satisfactory 
tasia  to  theism  which  does  not  largely  adopt  and  assimilate  that  of 
Kant  He  has  concluaively  shown  that  all  oar  knowledge  is  • 
*Tnthesta  of  contingent  impre^ions  and  necessary  conditions ;  that 
w;thoot  the  Utter  there  can  be  neither  aenae,  understanding,  nor 
rosea;  that  they  constitute  intelligence,  and  are  the  light  of 
Bind;  that  they  also  porvade  the  whole  world  of  experience  and 
illmninato  it ;  that  there  is  neither  thing  nor  thought  in  the  uni- 
reru  which  does  not  exhibit  them  in  souio  of  their  aspects  ;  that 

rfrom  them  there  can  be  no  reality,  no  truth,  no  science, 
agnostic  corollaries  appended  to  this  theory  by  Kant  and 
xhers,  instead  of  being  necowary  confluence*  from  it,  are  incon- 
sistent with  it.    Kant  and  the  agnostics  My  that  we  know  only 
tot  conditioned ;  but  what  they  prove  is  thai  we  know  also  tho 
conditions  of  thought,  and  that  these  conditions  are  themselves 
EEronditionod,  otherwise  they  would  not  be  necessary.    They  affirm 
th&t  we  can  know  only  the  phenomenal  and  rclativo,  but  what  they 
establish  is  that  it  ia  as  impossible  to  know  only  the  relative  and 
phenomenal  as  to  know  only  the  absolute  and  noumenal,  and  that 
ia  so  far  as  we  know  at  all  wo  know  through  ideas  which  are 
absolute  and  noumenal  in  the  only  intelligible,  and  in  a  very  real 
and  important,  sense.    They  maintain,  what  is  very  true,  if  not  a 
truism,  that  the  categories  are  only  valid  for  experience,  and  they 
imply  that  this  is  because  experience  limits  and  defines  the  cate- 
gories, whereas,  according  to  their  own  theory,  it  is  tlio  categories 
which  condition  experience  and  enter  as  constituents  into  all 
experience,  so  that  to  say  that  the  categories  are  only  valid  for 
experience  means  very  little,  experience  merely  existing  so  far  as 
the  categories  enable  us  to  have  it,  and  being  valid  so  far  as  the 
categories  are  legitimately  applied,  although  not  farther,  which 
leaf  a  no  more  ptesamption  against  religious  experience  than 
assist  sensible  experience.   They  have  denied  the  objective  validity 
oith>  categories  or  necessary  conditions  of  thought    This  denial 
is  tho  distinctive  feature  of  all  modern  agnosticism;  and  the  thei.t 
who  would  vindicate  the  reality  of  his  knowledges  of  God,  the  lef  i- 
tinn  y  of  his  belief  in  God,  the  worth  of  his  religions  experience, 
id   ',  refute  the  reasonings  by  which  it  has  been  supported;  show 
tbl*.  nnsnousness  testifies  against  it,  tho  subjectivity  of  any  true 
category  being  unthinkable  and  inconceivable;  and  indicate  how 
its  tlmission  must  subvert  not  only  the  foundation  of  thoology  bat 
of  ill  other  sciences,  and  resolve  them  all  into  castles  in  the  air, 
or  into  su;h  stuff  as  dreams  are  made  of.    In  the  accomplishment 
of  tl  is  task  as  much  guidance  and  aid  may  be  found,  perhaps,  in 
the  theories  of  cognition  of  Ferrier  and  Roemini  as  from  thoso  of 
»r.v  of  the  Germans  ;  bnt  Hegel  end  his  followers,  not  a  few  of  the 
Htrurtists,  Ulrici,  Harms,  and  many  other  German  thinkers, 
hare  contributed  to  show  tho  falsity  of  tho  critical  theory  at  this 
pour.    Amended  here,  it  is  a  theory  admirably  fitted  to  bo  the 
corner-stone  of  a  pbiloeophical  theism. 
M  ore  may  be  attempted  to  be  done  in  the  region  of  the  necessary 
•  and  unconditioned.    The  conditions  of  thought,  the  categories  of 
-■  experience,  the  ideas  of  reason  are  all  linked  together,  ao  thut  each 
hii  ha  own  nlace  and  is  part  of  a  whole.    And  of  what  whole  J 
The  idea  of  God.    All  the  metaphysical  categories  are  included 
therein,  for  God  is  the  Absolute  Being  ;  all  the  physical  categories, 
for  He  is  Absolute  Force  and  Life ;  all  the  mental  categories,  for 
He  is  Absolute  Spirit ;  all  the  moral  categories,  for  He  is  the 
Absolutely  Good.     The  idea  of  God  is  the  richest,  the  most 
inclusive,  the  most  comprehensive,  of  all  ideas.    It  is  the  idea  of 
ideas,  for  it  takes  up  all  other  ideas  into  itself  and  gives  them 
unity,  so  that  they  constitute  a  system.    The  whole  system  issues 
into,  and  is  rendered  organic  by,  the  idea  of  God,  which,  indeed, 
contains  within  itself  all  the  ideas  which  are  the  conditions  of 
human  reason  and  the  grounds  of  known  existence.    All  sciences, 
and  even  all  phases  and  varieties  of  human  experience,  are  only 
developments  of  some  of  the  ideas  included  in  this  supreme  and 
all-comprehensive  idea,  and  the  developments  have  to  no  instance 
exhausted  the  ideas.    Hence  in  the  idea  of  God  must  be  the  whole 
truth  of  the  universe  as  well  as  of  tho  mind.    These  sentences  are 
an  attempt  to  express  in  the  briefest  intelligible  form  what  it  was 
the  aim  of  the  so-called  philosophy  of  the  Absolute  to  prove  to  be 
nit  only  true,  but  the  tr>.tih.    Hegel  and  Schelling,  Krauie  and 
Ea*d»r,  and  their  associates,  all  felt  themselves  to  have  the  one 
mission  in  life  of  making  manifest  that  God  was  thus  the  truth, 
th*  light  of  all  knowledge,  aolf-revealLng  in  all  science,  the  sole 
oWect  of  all  philosophy.    The  Absolute  with  which  they  occupied 
themselves,  so  earnestly  was  no  abstraction,  no  fiction,  such  as 
Hilton  and  Mansel  supposed  it  to  be,— not  tho  wholly  indeter- 
minate, not  that  which  is  out  of  all  relation  to  everything  or  to 
anything,  not  tho  Unknowable,— bat  the  ground  of  all  relationship, 


the  foundation  alike  of  existence  and  of  thought,  that  which  it  is 
not  only  not  im possible  to  know,  but  which  it  is  impossible  not  to 
know,  the  knowledge  of  it  being  implied  in  all  knowledge.  Hegel 
expressed  not  only  his  own  conviction,  but  the  central  and  vital 
thought  of  the  whole  anti-agnostic  movement  which  culminated  in 
him  when  he  wrote,  "  The  object  of  religion  is,  like  that  of  philo- 
sophy, the  eternal  truth  itself  in  its  objective  existence  :  it  is  God, 
and  nothing  but  God,  and  the  explanation  of  God.  Philosophy  is 
not  a  wisdom  of  the  world,  but  a  knowledge  of  the  unworldly  ;  not 
a  knowledge  of  outward  matter,  of  empirical  buing  and  hfo,  but 
knowledge  of  that  which  is  eternal,  of  that  which  is  God  and  which 
flowa  from  His  nature,  as  that  must  manifest  and  devulop  itself; 
Hence  philosophy  in  explaining  religion  explains  iu*lf,  and  in 
explaining  itself  explains  religion.  Philosophy  and  religion  thus 
coincide  in  that  they  hsve  one  and  the  same  object."  The 
adherents  of  the  philosophy  of  the  Absolute  must  be  admitted  to 
have  fallen,  in  their  revulsion  from  agnosticism,  into  innny  extra- 
vagances of  gnosticism  ;  but  a  thetst  who  does  not  sympatnize 
with  their  mein  aim,  and  even  accepts  most  of  the  results  as  to 
which  they  are  agreod,  cannot  be  credited  with 
philosophical  insight  into  what  a  thorough  and  i 
implies.  A  God  who  is  not  the  Absolute  as  they  understood  tho 
term,  not  the  Unconditioned  revealed  in  all  that  is  conditioned, 
and  the  essential  content  of  all  knowledge  at  its  highest,  cannot 
be  the  God  either' of  a  profound' philosophy  or  a  fully-developed 
religion.  The  philosophy  of  the  Absolute  was,  on  the  whole,  a 
great  advance  towards  a  philosophical  theism.1 

And  yet  it  was  largely  pantheistic,  and  tefded  strongly  towards 
pantheism.  This  was  not  surprising  Any  philosophy  which  is 
in  thorough  earnest  to  show  that  God  is  tha  gionnd  of  all  existence 
and  the  condition  of  all  knowledge  must  find  it  difficult  to  retain 
a  firm  grasp  of  the  personality  and  transcendence  of  the  Divine 
and  to  set  them  forth  with  due  prominence.  Certainly  some  of 
the  most  influential  representatives  of  tho  philosophy  of  the 
Absolute  ignored  or  misrepresented  thorn.  The  consequence  was, 
however,  that  a  band  of  thinkers  soon  appeared  who  were  animated 
with  the  most  zealous  desire  to  do  justice  to  theso  aspects  of  tho 
Absolute,  and  to  make  evident  the  onc-sidedness  and  inadequacy 
of  every  pantheistic  conception  of  the  Divino.  This  was  the 
common  aim  of  those  who  gathered  around  tho  younger  Fichte, 
and  whose  literary  organ  waa  the  Zetttekri/t  far  PhiloKmhit. 
Chalybaus,  K.  Ph.  Fischer,  Sengler,  AVeiase,  Wirth,  and  Ulrici 
may  be  named  as  among  tho  ablest  and  most  active.  .The  Roman 
Catholic  Gunther  and  his  followers  worked  in  much  the  satno 
spirit,  Lotzahis  effectively  co-operated  by  his  ingenious  defence 
of  the  thesis  that  "perfect  personality  is  to  bo  found  only  in  Ged, 
while  in  all  finite  spirits  there  exists  only  a  weak  imitation  of 
personality  ;  the  Cniteness  of  the  finite  is  not  a  productive  condi- 
tion of  personality,  but  rather  a  limiting  barrier  to  its  perfect 
development."  This  movement  also,  then,  has  tended  to  develop 
and  contributed  to  enrich  the  theory  of  theism.  Its  special  mis- 
sion has  been  to  prove  that  theism  is  wider  than  pantheism,  and 
can  include  all  the  truth  in  pantheism,  while  pantheism  must 
necessarily  exclude  truth  in  theism  essential  to  the  vitality  and 
vigour  both  of  religion  and  of  morality.1 

The  philosophy  of  the  Absolute,  judged  of  from  a  distinctly 
thei-stic  point  of  view,  was  dofectivo  on  suother  side.  It  regarded 
too  exclusively  the  necessary  and  formal  in  thought,  trusted  almost 
entirely  to  its  insight  into  the  significance  of  the  categories  sod  its 
powers  of  rational  deduction.  Hence  the  idea  of  the  Divine  which 
it  attained,  if  vast  and  comprehensive,  was  also  vague  and  abstract, 
shadowy  and  unimpressive.  Correction  waa  needed  on,  this  aide 
also,  and  it  came  through  Schleiermscber  and  that  large  company 
of  theologians,  among  whom  Lipsius  and  Kitsch  I  are  at  present 
the  most  prominent,  who  have  dwelt  on  the  importance  of  proceed- 
ing from  immediate  persona)  experience,  from  the  direct  testimony 
of  pious  feeling,  from  the  practical  needs  of  the  moral  life,  4c. 
From  these  theologians  may  be  learned  that  God  is  to  be  known, 
not  through  mure  intellectual  cognition,  but  through  spiritual 
experience,  and  that  no  dicta  as  to  the  Divine  not  verifiable  in 
experience,  not  efficacious  to  sustain  piety  and  to  promote  virtue, 
to  elevate  and  purify  the  heart,  to  invigorate  the  will,  to  ennoble 

■  On  the  doctrine  of  Cod  pnmoanded  by  the  philosophers  of  the  Absolute  irar 
be  eonaaltad  Die  histories  of  philosophy  by  Cbalybsns,  Mtchslet,  Erdmuin, 
Oebtrweg,  K.  Fischer,  Banns,  Zftler,  Ac,  also  PUnJtr.  It,  bks.  I  and  »  ;  the 
chapters  In  Pflslderer  en  Selwillng,  He««l,  Neo-SchelltagUnlMn,  and  Neo- 


HecelUuiUra ;  Darner  s  Hl*.9/Pnl.  TV,  II.  247, 3»»:  Uchtemberger's  HUt.  4et 
I<Un  Rittftrmttt  m  AUemamt.  Ac.,  eaui'm:  Ehrenhaus's  Btftt't  OaUettegrif 
Ac. ;  Fruit  on  ScbelUng's  AmU(m  FhiioufhU ;  Opt  comer's  Ittr  fan  Oixl,  iy 
Kra*n\  K.  Ph.  Fischer's  CharaetrriU<t  dtr  TtitoiopMe  Raaiert ;  Ac. 

•  art.  "  Theisms*,"  by  Ulrici,  In  Herrog's  Rtal-EiufklepMU,  xr.  Ai 
rtrrtwaUng  this  phis*  of  thclara  the  fallowing  works  nay  be  named  : — C.  H. 
mate's  I-U*  def  Ortthfil,  1844,  »nj  fMlot^Mutu  Dogmata,  1848  ;  Wlrth'i 
Sp4culatit4  lit*  Ootta,  1S4J ;  Scngier1*  lif  Ooltn,  1M4-47  :  J.  H.  Flcbte's 
9ptnlat<n  TUolcgU,  1MS-17  ;  Banne's  lit*  dtr  ahiclmtn  PtnMUSttit,  1M7  ; 
Ulrlel's  OoU  u.  it*  Malw,  1871;  and  Lotse't  Ufaroeotmct,  IL  lx.  *-»  (Eng.  trA 
Tht  school  Is  well  ref>r»M0t«d  In  America  by  Prof.  Bnwne,  See  his  StuJUi  u 
nteiias,  •specially  .ci.  7-9     Sm  also  art.  of  Prof.  .'.  8.  Candllah  on  "Tho 
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the  character,  to  sanctify  both  individuals  and  communities,  arc 
likely  to  be  true.  Experience  of  the  Divine  can  be  the  richest  and 
aareat  experience  only  if  it  not  merely  implies  all  that  is  absolute 
and  neceasaxy  consciousness  and  existence,  but  is  also  confirmed 
and  guaranteed  by  all  that  ia  relative  and  contingent  therein. 
What  are  known  as  "  the  proofs  "  for  the  Divine  existence  have 
*'  from  the  time  of  Kant  to  the  present  beer-  often  represented  as 
sophistical  or  useless.  This  view  is,  however,  less  prevalent  than 
it  was.  During  the  last  twenty  years  the  proofs  have  been  in  much 
greater  repute,  and  have  had  far  more  labour  expended  on  them, 
than  during  the  previous  part  of  the  century.  They  hare,  of 
(ourso,  been  considerably  modified,  in  conformity  with  the  general 
growth  of  thought  and  knowledge.    For  instance,  thoy  are  no  longer 

J>  resented  elaborately  analysed  into  series  or  groups  of  syllogisms, 
t  is  recognized  that  the  fetters  which  would  assuredly  arrest  the 
progress  of  physical  and  mental  science  cannot  bo  favourable  to  that 
of  theology.  It  is  recognized  that  tho  validity  of  tho  proofs  must  be 
entirely  dependent  on  the  truthfulness  with  which  they  indicate  the 
modes  in  which  God  reveals  Himsolf,  tho  facta  through  which  man 
•nprehonds  the  presence  and  attributes  of  God,  and  that,  therefore, 
the  more  simply  thoy  are  stated  tho  better.  Man  knows  God  some- 
what as  he  knows  tho  minds  of  his  fellow-men — namely,  inferen- 
tially, — yet  through  an  experience  at  once  so  simple  and  so  manifold 
that  all  attempts  at  a  syllogistic  representation  of  the  process  must 
necessarily  do  it  injustice.  The  closeness  and  character  of  the  con- 
nexion of  the  proofs  have  also  come  to  be  more  clearly  seen.  They 
are  perceived  to  constitute  an  organic  whole  of  argument,  each  of 
which  establishes  its  separate  element,  and  thus  contributes  to  the 
general  result — confirmatory  evidence  thai  God  ia,  and  complemen- 
tary evidence  as  to  xchal  God  ia  The  explanation  of  this  doubtless 
is  that  the  apprehension  of  God  ia  itself  an  organic  whole,  a  complex 
and  harmonious  process,  involving  all  that  is  essential  in  the  human 
mind,  yet  all  the  constituents  of  which  are  so  connected  that  they 
may  be  embraced  in  a  singlo  act  and  coalesce  into  one  grand  issue. 
71m  cos-  The  cosmological  argument  concludes  from  tho  existence  of  tho 
lological  world  as  temporal  and  contingent,  conditioned  and  phenomenal, 
to  the  existence  of  God  aa  its  one  eternal,  unconditioned,  self- 
existent  cause.  It  is  an  argument  which  has  been  in  no  respect 
discredited  by  recent  research  and  discussion,  which  is  in  substance 
accepted  not  only  by  theista  but  by  pantheists,  and  which  forms 
the  basis-even  of  the  philosophy  of  Herbert  Spencer.  The  principle 
on  which  it  proceeds — tho  principle  of  causality — baa  only  come  to 
be  more  clearly  seen  to  bo  ultimate,  universal,  and  necessary.  The 
hypothesis  of  an  infinite  series  of  causes  and  effects  has  not  had  its 
burden  of  irrationality  in  the  least  diminished.  The  progress  of 
science  has  not  tended  to  show  that  the  world  itself  may  bo  reason- 
ably regarded  as  eternal  and  self-existent ;  in  the  view  of  t heists  it 
has  only  tended  to  render  more  probable  the  doctrine  that  all 
physical  things  must  havo  their  origin  in  a  single  non-physical 
cause.  Tho  necessity  of  determining  aright  tho  bearings  of  tho 
now  views  reached  or  suggested  by  science  as  to  the  ultimate 
constitution  of  matter,  the  conservation  of  enorgy,  cosmic  evolution, 
the  see  and  duration  of  the  present  physical  system,  4c,  has  been 
the  chief  factor  in  the  latest  developments  of  the  argument  a 
tontingtittia  mundi.  The  teleological  argument,  which  concludes 
from  the  regularities  and  adjustments,  preconformities  and  har- 
monies* in  nature  that  ita  first  cause  must  be  an  .intelligence,  baa 
been  both  corrected  and  extended  owing  to  recent  advances  of 
science  and  especially  of  biological  science.  The  theory  of  evolu- 
tion has  not  shaken  the  principle  or  lessened  the  force  of  the 
argument,  while  it  has  widened  its  scopo  and  opened  up  vistas  of 
grander  design,  but  it  has  so  changed  its  mode  of  presentation  that 
already  the  Bridgwater  Trtatite*  and  similar  works  are  to  some 
extent  antiquated.  Perhaps  tho  most  promising  of  the  later 
applications  of  tho  argument  is  that  which  rests  on  tho  results 
obtained  by  a  philosophical  study  of  history,  and  which  seeks  to 
show  that  the  goal  of  the  evolution  of  life,  so  far  aa  it  haa  yet  pro- 
ceeded, ia  tho  perfecting  of  human  nature,  and  the  eternal  source 
of  things  a  power  which  makes  for  truth  and  righteousness.  The 
ethical  argument— the  proof  from  conscience  and  the  moral  order- 
held  a  very  subordinate  place  in  the  estimation  of  writers  on  natural 
theologyuntil  Kant  rested  on  it  almost  the  whole  weight  of  theism. 
It  has  ever  since  been  prominent,  and  has  been  the  argument  most 
relied  on  to  produce  practical  conviction.  Much  importance  is  now 
rarely  attached  to  thoso  forms  of  tho  metaphysical  argument  which 
are  deductions  from  a  particular  conception,  as,  e.g.,  of  a  perfect 
being.  Ignorance  alone,  however,  can  account  for  the  assertion 
often  met  with  that  tho  argument  is  generally  abandoned.  It  has 
only  been  transformed.  It  has  passed  from  a  stage  in  which  it  was 
presents*!  ia  particular  ontological  forms  into  one  in  which  it  is  set 
forth  in  a  general  epistemolog^cal  form.  As  at  present  maintained 
it  ia  to  the  effect  that  God  is  the  idea  of  idea*,  the  ultimate  in 
human  thought,  without  whom  all  thought  is  confusion  and  self- 
contradiction.    In  this  form,  by  what  theologians  and  religious 
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The  changes  adopted  in  tho  methods  of  theistic  proof  have  all 
tended  in  ono  direction,  namely,  to  remove  or  correct  extreme  and 
exaggerated  conceptions  of  the  Divine  transcendence  and  to  produce 
a  true  appreciation  of  tho  Divine  immanence, — to  set  aside  deism 
and  to  enrich  theism  with  what  ia  good  in  pantheism.  The  general 
movement  of  religious  speculation  within  the  theistic  area  has  been 
towards  mediation  between  the  extremes  of  pantheism  and  of  deism, 
towards  harmonious  combination  of  the  personal  self-equality  and 
the  universal  agency  of  the  Divinei  Positive  science  has  power- 
fully co-operated  with  speculation  in  giviug  support  and  impulse 
to  this  movement.  While  the  modern  scientific  view  of  the  world 
does  not  result  in  pantheism,  it  affords  it  a  partial  and  relative 
justification,  and  requires  a  theism  which,  while  maintaining  th< 
personality  of  Cod,  recognizes  God  to  bo  in  all  things  and  all* 
things  to  be  of  God,  through  God,  and  to  God.  It  may  be  said 
that  thoism  has  always  thus  recognized  tho  Divine  immanence. 
The  vague  recognition  of  it,  however,  which  precedes  scientific 
insight  and  the  conquest  and  absorption  of  pantheism  ia  not  to 
be  identified  with  tho  realizing  comprehension  of  it  wbich  is  their 
result.' 

As  to  tho  further  treatment  of  the  idea  of  God  in  recent  or  con-  The  I 
temporary  theology,  the  following  may  bo  mentioned  as,  perhaps,  of  God 
tho  chief  distinctive  features  :— first,  the  general  endeavour  to  in  con- 
present  the  idea  aa  a  harmonious  reflex  of  the  Divine  nature  and  tempo- 
Jifo,  instead  of  as  a  mere  aggregate  of  attributes ;  secondly,  and  rary 
consequently,  the  greater  care  shown  in  the  classification  and  tho 
correlation  of  the  attributes,  so  as  to  refer  them  to  their  appropriate 
places  in  the  one  great  organic  thought ;  and,  thirdly,  the  more 
truly  ethical  and  spiritual  representation  given  of  the  Divine 
character.  To  realize  the  nature  and  import  of  the  first  of  these 
features  it  is  only  necessary  to  compare  the  expositions  given  of  the 
idea  of  God  in  the  works  of  such  theologians  ss  Nitxech,  Thomasius, 
Dorner,  Philippi,  Kabnis,  and  even  more  in  those  of  the  represen- 
tatives of  German  speculative  theism,  with  such  as  are  to  bo  found 
in  the  treatises  of  Hill,  Vatson,  Wardlew,  and  Hodge,  which, 
although  published  in  the  present  century,  express  only  the  views 
of  an  earlier  age.  As  to  the  second  point,  there  bss  of  late  been  a 
vast  amount  of  thought  expended  in  endeavouring  so  to  classify 
and  co-ordinate  the  attributes,  and  so  to  refer  them  to  the  various 
moments  of  the  Divine  existence  and  life,  as  that  God  may  be  able 
to  be  apprehended  both  in  His  unity  and  completeness,  self-iden- 
tity and  spiritual  richness,  sa  ono  whole  harmonious  and  perfect 
personality.  Of  tho  work  attempted  in  this  direction  our  limits 
will  not  allow  us  to  treat.  In  regard  to  tho  third  feature,  any 
ono  who  will  peruse  an  essay  like  Weber's  Vom  Zornt  Oottts,  or 
Kitschl's  Dt  Ira  Dti,  and  compares  the  way  in  which  the  Biblical 
conception  of  the  wrath  of  God  is  there  presented  with  tho  mode  of 
exhibiting  it  prevalent  for  so  many  ages,  is  likely  to  be  convinced 
that  considerable  progress  has  been  made  even  in  recent  times  in 
tho  study  of  the  moralaspecta  of  God's  character.  That  the  Divine 
glory  must  centre  in  moral  perfection,  in  holy  love,  is  a  thought 
which  is  undoubtedly  being  realized  by  all  theista  with  ever-increas- 
ing clearness  and  fulness.1 

It  follows  from  tho  above  that  theistic  thought  has  been  moving  Advance 
in  a  direction  which  could  not  fail  to  suggest  to  those  influenced  by  of  trioi- 
it  that  a  rigidly  unitarian  conception  of  God  must  be  inadequate,  larian 
and  that  tho  trinitarian  conception  might  be  the  only  one  in  which  theism, 
reason  can  rest  aa  self-consistent  SVlong  as  the  simplicity  of 
the  Divine  nature  was  conceived  of  as  an  abstract  self-identity, 
intelligence  could  not  venturo  to  attempt  to.  pass  from  tho  unity 
to  tho  trinity  of  tho  Godhesd,  or  hope  for  any  glimpse  of  the  pos- 
sibility of  harmoniously  combining  them.  But,  this  view  of  tho 
simplicity  of  the  Divine  nature  having  been  abandoned,  and  an  idea 
of  God  attained  which  assigns  to  Him  all  the  distinctions  com- 
patible with,  and  demanded  by,  completeness  and  perfection  of 
personality,  the  doctrine  of  the  Trinity  necessarily  entered  on  a  new 
stage  of  its  history.  The  free  movement  of  thought  in  this  century, 
far  from  expelling  it  from  its  place  in  tho  mind  of  Christendom, 
has  caused  it  to  atriko  deeper  root  and  grow  with  fresh  vigour. 
Never  since  the  Nieenc  age  has  theological  speculation  been  so 
actively  occupied  with  tho  constitution  of  tho  Godhead,  and  with 
tho  trinitarian  representation  thereof,  aa  from  the  commencement 
of  the  present  century.  It  is,  of  course,  impossible  here  to  describe 
any  of  the  attempts  which,  during  thia  period,  have  been  made  to 
show  that  the  absolute  Divine  self -consciousness  implies  s  trinitarisn 
form  of  existence,  and  that  intelligently  to  think  the  essential 
Trinity  is  to  think  those  moments  in  the  Divine  existence  without 
which  personality  and  self- consciousness  are  unthinkable  ;  or  that 
a  worthy  conception  of  Divine  love  demands  a  trinitarian  mode  of 
life ;  or  that  a  world  distinct  from  God  presupposes  that  God  as 
triune  is  in  and  for  Himself  a  perfect  and  infinite  world,  so  that 
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Hit  attributes  and  sctivitie*  already  fulfy  realized  in  the  trinitarian 
life  can  proceed  outwards,  not  of  necessity  bat  of  absolute  freedom  ; 
or  that  the  whole  universe  is  a  manifestation  of  His  triune  nature, 
and  all  Units  spiritual  life  a  reflexion  of  the  archetypal  life,  self- 
sustained  and  self-fulfilled  therein.  All  the  more  thoughtful 
trinitarian  dirinea  of  the  present  endeavour  to  make  it  apparent 
that  the  doctrine  of  the  Trinity  is  not  one  which  has  been  merely 
imposed  upon  faith  by  external  authority,  but  one  which  satisfies 
reason,  gives  expression  to  the  self-evidencing  substance  of  reve- 
iation,  and  explains  and  supports  religious  experience.  If  it  be 
thought  that  their  success  hss  not  been  great,  It  has  to  be  remem- 
bered thst  they  hare  own  labouring  near  the  commencement  of  a 
movement,  and  so  at  a  stage  when  all  individual  efforts  can  have 
only  a  very  limited  worth.  Toone  general  conclusion  they  all  seem 
to  have  come,  namely,  that  the  idea  of  God  as  substance  is  not  the 
only  idea  with  which  we  can  connect,  or  in  which  we  may  find 
implied,  tri  personality.  Ths  category  of  substance  ia,  in  some 
respects,  one  very  inapplicable  to  God,  as  the  philosophy  of  Spinoxa 
has  indirectly  shown.  If  the  theologians  referred  to  be  correct,  the 
doctrine  of  the  Trinity  is  not  specially  dependent  upon  it.  In  their 
view  God  cannot  be  thought  of  consistently  as,  e.g..  Absolute  Life, 
Absolute  Intelligence,  or  Absolute  Love,  unless  He  be  thought  of 
in  a  trinitarian  manner. 

While  trinitarian  theism  has  thus  during  the  present  century 
thrum  abundant  vitality  and  vigour,  it  cannot  be  said  to  hsve 

theism.  The  latter  has 
widely  and  shown  more 
in  any  former  age.  The 
uuitarisnlsm  represented  hy  a  tfartineau  is  a  manifest  advance  on 
that  which  was  represented  by  a  Priestley.  Theism  in  its  unitarian 
form  is  the  creed  of  very  many  of  the  most  cultured  and  most 
religious  minds  of  our  time,  alike  in  Europe  snd  America.  In 
this  form  it  has  also  signally  shown  its  power  in  contemporary 
India.  Brahmoiam  is,  perhaps,  the  most  remarkable  example  of  a 
unitarian  theism  which  exhibits  all  the  characteristics  of  a  positive 
faith  and  a  chnrchly  organization.  The  unitarian  theism  of  the 
present  age  is  distinguished  by  the  great  variety  of  its  kinds  or 
types.  None  of  these,  it  must  be  added,  are  very  definite  or 
Hence  unitarian  theism  is  often  seen  to  approximate  to,  or ' 
absorbed  into,  agnosticism  or  pantheism,  cosmism  or  hi 
tuism.  This  may  be  due,  however,  less  to  its 
t>  the  character  of  the  age.1 

Too  mind  of  man  has  dearly  not  yet  ceased  to  be  intensely 
interested  in  thoughts  of  God.  There  are  no  grounds  apparent  for 
supposing  that  it  will  ever  cease  to  seek  after  Him  or  to  strive  to 
enlarge  its  knowledge  of  His  ways.  And,  if  the  idea  of  God  be 
•.That  has  been  suggested  in  the  foregoing  pages,  the  search  for  God 
cannot  fail  to  meet  with  an  ever-growing  response.  If  the  idea  of 
God  be  the  most  comprehensive  of  ideas,  inclusive  of  all  the  cate- 
gories of  thought  and  implicative  of  their  harmonious  synthesis 
And  perfect  realization,  all  thought  and  experience  matt  of  it*  very 
nature  tend  to  lead  onwards  to  a  fuller  knowledge  of  Ood.  For 
the  knowledge  of  Ood,  on  this  view,  consists  in  no  mere  inference 
reached  through  a  process  of  theological  argumentation,  but  in  an 
ever-growing  apprehension  of  an  ever-advancing  self-revelation  of 
God  ;  and  all  philosophy,  science,  experience,  and  history  must 
necessarily  work  together  to  promote  it 

Alt  speculative  thought,  whether  professedly  metaphysical  or 
professedly  theological,  is  conversant  with  ideas  included  in  the 
idea  of  God.  It  deals  with  what  is  necessary  in  and  to  thought ; 
and  within  that  sphere,  notwithstanding  many  aberrations,  it  hss 
made  slow  bat  sura  progress  The  history  of  philosophical  specu- 
lation ia  not  only,  like  the  whole  history  of  man,  essentially  rational, 
bat  it  is,  in  substenoe,  the  history  of  reason  itself  in  its  purest 
form,— not  the  record  of  sn  accidental  succession  of  opinions,  but 
of  the  progressive  apprehension  by  reason  of  God's  revelation  of 
Himself  in  its  own  constitution.  "There  is  much  in  the  history 
of  speculative  thought,  jnat  as  in  the  outward  life  of  man,  that 
belongs  to  the  accidental  and  irrational —errors,  vagaries,  paradoxes, 
whimsicalities,  assuming  in  all  ages  the  name  and  the  guise  of 
philosophy.  But,  just  as  the  student  of  the  constitutional  history 
of  Englsnd  can  trace,  amidst  all  the  complexity  and  contingency 
of  outward  and  passing  events,  through  tuccessivs  times  and 
dynasties,  underneath  the  waywardness  of  individusl  passion  and 
the  struggle  for  ascendency  of  classes  and  orders,  the  silent,  steady 


development  of  that  system  of  ordered  freedom  whieh  we  name 
the  constitution  of  England,  so,  looking  back  on  the  course  whieh 
human  thought  hss  travelled,  we  shall  be  at  no  loss  to  discern 
beneath  ths  surface  change  of  opinions,  unaffected  by  the  abnormal 
displays  ot  individual  folly  and  unreason,  the  traces  of  a  continuous 
onward  movement  of  mind."'  And  this  continuous  onward  move- 
meat  it  towsrds  ths  clearer  and  wider  apprehension  of  the  whole 
system  of  ultimate  truths  which  is  comprehended  in  the  idea  of 
the  Absolute  Truth.    The  thoughts  of  men  as  to  God  are  necessarily 
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enlarged  by  increase  of  Insight  Into  the  conditions  of  their  own 
thinking.  Ths  disquisitions  of  merely  professions!  theologians 
on  ths  nature  and  attributes  of  Ood  have  done  far  iesa  to  slucidste 
the  idea  of  God  thsn  the  philosophical  views  of  great  specuistive 
thinkers,  and  would  have  done  leas  than  they  have  actually  ac< 


plished 


it  not  for  the  guidance  and 


in  these 


views. 

rhe  sciences  co-operate  with  speculative  philosophy  and  with  Contribu 
one  another  in  aiding  thought  to  grow  in  the  knowledge  ot  God.  tious  of 
The  greatness,  the  power,  the  wisdom,  the  goodness,  of  the  God  of  ccience ; 
creation  and  providence  must  bs  increasingly  apprehended  in  the 
measure  that  nature  and  its  course,  humanity  and  its  history,  are 
apprehended ;  snd  that  measure  is  given  us  in  the  stags  of  develop- 
ment attained  by  the  sciences.    "  God's  glory  in  the  heavens,"  for 
example,  is  in  some  degree  visible  to  the  nskod  eye  and  uu  instructed 
intellect,  but  it  becomes  more  perceptible  and  more  impressive 
with  every  discovery  of  astronomy.    Not  otherwise  is  it  as  regards 
all  the  sciences.    Each  of  them  has  its  distinctive  and  appropriate 
contribution  to  bring  towards  the  completion  of  the  revelation  of 
God,  and  cannot  withhold  it 

Bnt  the  idea  of  God  it  not  one  which  can  be  rightly  apprehended  of  m:rsl 
merely  through  intellect  speculstivolr  exercisod  or  operating  cn  expert- 
the  findings  of  science.  It  requires  to  be  also  apprehended  through  cues  ; 
moral  experience  and  the  discipline  of  life,  neither  individuals 
nor  communities  can  know  more  of  God  as  a  moral  being  than  their 
moral  condition  and  character  permit  thorn  to  know.  The  appre- 
hension of  God  and  the  sense  of  moral  distinctions  and  moral  obli- 
gations condition  each  other  snd  correspond  to  each  other.  History 
shows  us  that  sincere  and  pioua  men  may  receive  as  a  supernaturally 
revealed  truth  the  declaration  that  Ood  is  love,  and  yet  hold  that 
His  love  is  very  limited,  being  real  only  to  a  favoured  class,  and 
that  He  has  foreordained,  for  His  mere  good  pleasure,,  millions  of 
the  human  race  to  eternal  misery.  How  wss  such  inconsistency 
possible!  Largely  because  these  men,  notwithstanding  their 
sincerity  and  piety,  were  lacking  in  thst  love  to  man  through 
experience  of  which  alone  Ood's  love  csn  be  truly  apprehended. 
In  liko  manner,  it  is  not  only  the  science  of  lsw  which  cannot 
advance  more  rapidly  than  the  sense  of  justice,  but  also  theology 
to  far  as  it  treats  of  the  righteousness  of  God.  Thus  the  knowledge 
of  God  is  conditioned  and  influenced  by  the  course  of  man's  moral 
experience. 

The.  same  may  bo  said  of  the  distinctively  religiout  experience.  In  of  re- 
it  also  there  has  been  a  continuous  discovery  and  a  continuous  die-  ligtout 
closure  of  Ood.    It  is  not  long  since  the  ethnic  religions  were  very  expsri- 
jgenerally  regarded  as  merely  stages  of  humsn  folly,  so  many  monu-  snce. 
/menta  of  aversion  to  God  snd  of  departure  from  the  truth  as  to 
God.    It  was  supposed  that  they  were  adequately  described  when 
they  were  called  "idolatries"  and  "superstitions."   This  view 
rested  on  a  strangely  unworthy  conception  both  of  human  nature 
and  of  Divine  providence,  and  is  fsst  passing  away.    In  its  plsco 
has  coma  the  conviction  thst  the  history  of  religion  hss  been  essen- 
tially a  process  of  search  for  Ood  on  the  part  of  roan,  and  a  proccsr 
of  self-revelation  on  tho  part  of  God  to  man,  resulting  in  a  continu- 
ous widoning  and  deepening  of  hnman  apprehension  of  the  Divine. 
All,  indeed,  has  not  been  progress  in  the  history  of  religion  either 
in  the  ethnic  or  Chris tisn  period  ;  much  has  been  the  reverse  ;  but 
all  stages  of  religion  testify  that  man  hat  been  seeking  and  finding 
God,  and  God  making  Himself  known  unto  man. 

But,  while  knowledge  of  God  may  reasonably  be  expected  un-  Coming 
ceaaingly  to  grow,  in  all  the  ways  which  have  been  indicated,  from  struggles 
more  to  more,  it  is  not  to  be  supposed  that  doubt  or  denial  of  God's  with  ax- 
exiatenee  must,  therefore,  speedily  disappear.  Religious  sgnos-  nosticlsm, 
ticism  cannot  fail  to  remain  long  prevalent  The  very  wealth  of 
contents  in  the  idea  of  God  inevitably  exposes  the  idea  to  the 
assaults  of  agnosticism.  '  All  kinds  of  agnosticism  merge  into 
agnosticism  ss  to  God,  from  ths  very  fact  that  all  knowledge 
implies  snd  may  contribute  to  ths  knowledge  of  Ood.  The  more 
comprehensive  an  idea  is  from  the  more  points  can  it  be  assailed, 
and  tho  idea  of  God,  being  comprehensive  of  all  ultimate  ideas, 
msy  be  assailed  through  them  all,  as,  for  example,  thiough  the 
ides,  of  being,  or  of  infinity,  or  of  causality,  or  of  personality,  or  of 
rectitude.  Then,  in  another  way,  the  unique  fulness  of  the  idea 
of  Ood  explains  the  prevalence  of  agnosticism  in  regard  to  it.  The 
ideas  arc  not  precisely  in  God  whst  they  are  in  man  or  nature. 
God  is  being  as  man  or  nature  is  not ;  for  He  is  independent  snd 
necessary  being,  and  in  that  sense  the  one  true  Being.  God  is  not 
limited  by  time  and  space  as  creatures  are ;  for,  whereat  MnrWtan 
and  extenaion  merely  are  predicates  of  creatures,  the  corresponding 
attributes  qf  God  are  eternity  and  immensity.  God  as  first  cause 
is  a  cause  in  a  higher  and  more  real  sense  than  sny  second  cause. 
So  as  to  personality,  intelligence,  holiness,  love.  Just  because  the 
idea  of  God  is  thus  elevated  in  all  respects,  there  are  many  minds 
which  fail  or  refuse  to  rise  up  to  it,  and  which  because  of  its  very 
truth  reject  it  as  not  true  at  all.  They  will  not  hear  of  that 
Absolute  Truth  which  ia  simply  the  idea  of  God ;  but  that  they 
reject  it  is  their  misfortune,  not  any  argument  against  the  truth 
itself.  (K  F.) 
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THEMIS,  the  Greek  mythological  personification  of 
custom.  In  Homer  the  word  occurs  both  in  the  singular 
and  in  tbe  plural  (themiates),  with  tho  sense  of  "  custom," 
"unwritten  law."  But  even  in  Homer  Themis  is  also 
spoken  of  as  a  goddess  who,  at  the  command  of  Zeus,  calls 
the  gods  to  an  assembly  and  summons  or  disperses  the 
assemblies  of  men.  But  after  all  she  is  a  thin  abstraction, 
a  faint  shadow,  by  the  side  of  tho  full-blooded  gods  of 
Olympus.  Hesiod  furnished  her  with  a  pedigree  (making 
her  the  daughter  of  Sky  and  Earth),  and  married  her  to 
Zeus,  by  whom  she  became  the  mother  of  a  brood  of  well- 
bred  abstractions,— Legality,  Justice,  Peace,  tho  Hours, 
and  the  Fates.  Pindar,  no  doubt  with  a  full  sense  of  her 
abstract  nature,  speaks  of  her  as  the  assessor  of  Zeus.  In 
one  passage  (Prom.,  209)  ./Escbylus  seems  to  regard  her  as 
identical  with  Earth,  and  "  Earth-Thomis  "  had  a  worship 
and  priestess  at  Athens,  where  Athene  also  appears  with 
the  surname  Themis.  There  was  a  tradition  that  tho 
oracle  at  Delphi  had  first  been  in  the  hands  of  Earth,  who 
transferred  it  afterwards  to  Themis,  who  in  turn  gave  it 
up  to  Apollo.  Themis  had  temples  at  Athens,  Thebes, 
Tanagra,  and  Epidaurua.  At  Olympia  she  had  an  altar, 
and  at  Troezen  there  was  an  altar  of  tbe  Themidos  (plural 
of  Themis).  In  modern  writers  Themis  sometimes  stands 
as  a  personification  of  law  and  justice,— an  idea  much  more 
abstract  and  advanced  than  the  original  sense  of  "  tradi- 
tional custom." 

THEMISTTUS,"  named  ctypao'js,  or  "the  well-lan- 
guagod,"  was  a  rhetorician  and  philosopher  of  the  latter 
half  of  the  4th  century.  Of  Paphlagonian  descent,  he 
settled  and  taught  at  Constantinople.  Thence  he  was 
called  to  Rome,  but,  after  a  short  stay  in  the  West,  returned 
to  the  Eastern  capital,  where  he  resided  during  the  rest  of 
his  life.  Though  a  pagan,  he  was  admitted  to  the  senate 
by  Constantius  in  355.  He  was  prefect  of  Constantinople 
in  384  on  the  nomination  of  Theodosius.  Themistius's 
paraphrases  of  Aristotle's  PotUrior  Analytic*,  Phytic*,  and 
De  Anima  are  deservedly  esteemed ;  but  weariness  and 
disgust  are  the  sentiments  stirred  by  the  servile  orations 
in  which  he  panegyrizes  successive  emperors,  comparing 
first  one  and  then  another  to  Plato's  "  true  philosopher," 
and,  when  all  other  compliments  have  been  exhausted,  to 
the  "  idea  "  itself.  (See  Reisko,  quoted  with  approval  by 
Dindorf  in  the  preface  to  his  edition  :  "  Fuit  aulicus  adu- 
la'tor  et  versipellis,  vanus  jactator  philosophise  suss,  specie 
magis  quam  re  cult»,  ineptus  et  ridiculus  vezator  et  appli- 
cator Homeri  et  veteris  historian,  tautologus  et  sophista  ; 
in  omnibus  orationibus  pcene  cadem,  et  ubiquo  argutisa 
longe  petite.")  Themistius's  paraphrases  of  the  De  Cotlo 
and  of  book  A  of  the  Metaphytict  have  reached  us  only 
through  Hebrew  versions. 

The  first  edition  of  Themistiui's  works  (Venice,  1634)  included 
the  paraphrases  and  eight  of  tho  orations.  Nineteen  orations  were 
known  to  Petavius,  whoso  editions  appeared  in  1013  and  1618. 
HarJuin  (Paris,  1634)  gives,  thirty-three.  Another  oration  was 
discovered  by  Angelo  Mai,  aiidpublisbed  at  Milan  in  1818.  Tho 
most  recent  editions  are  W.  DindorTe  of  the  orations  (Leipeic, 
1332)  and  L.  Spengel's  of  tho  paraphrases  (Leipsic,  1666).  Tbe  Latin 
translations  of  tho  Hobrew  versions  of  the  paraphrases  of  the  Di 
Casio  and  book  A  of  the  Uetaphysia  were  published  at  Venice 
in  1674  and  1668  respectively.  See  Fabriciuj,  Bibliolheca  Qr*ca, 
vi  7W«f. 

THEMISTOCLES  was  born  in  the  latter  part  of  the  6th 
century  b.c,  some  time  during  the  rule  of  the  PisistratidsB 
at  Athens,  tho  son  of  an  Athenian  father,  Neocles,  by  a 
foreign  woman  from  Thrace  or  Caria.  A  wayward,  am- 
bitious, aspiring  boy,  out  of  sympathy  alike  with  ordinary 
boyish  amusements  and  with  the  learning  and  culture  of 
the  age,  he  was  told,  it  is  said,  by  his  schoolmaster  "  that 
he  would  certainly  be  something  great,  whether  good  or 
bad. The  victory  of  Marathon  in  490  stirred  the  young 
man's  soul,  and  he  seems  to  have  foreseen  that  it  was  but 


the  beginning  of  a  yet  greater  conflict.  Ho  resolved  from 
that  time  to  make  his  country  great,  that  he  might  be  great 
and  famous  himself.  As  he  was  rising  to  political  distinc- 
tion, he  had  for  his  rival  the  Greek  "  Cato,"  the  incorrupt- 
ible Aristides,  a  purer  patriot,  a  better  citizen,  but  a  lean 
sagacious  and  far-seeing  statesman.  The  two  men  were  in 
sharp  antagonism  as  to  what  their  country's  policy  should 
.be,  and  it  ended  in  a  vote  of  ostracism  which  sent  Aristides 
into  temporary  banishment  iu  483.  The  main  question 
between  them  probably  was  whether  Athens  should  seek 
greatness  by  sea  or  by  land  (see  vol.  xi  p.  99),  and  the 
victory  of  the  policy  of  Themistocles  led  on  to  the  most 
brilliant  era  in  Greek  history,  the  maritime  supremacy  of 
Athens.  Persia,  he  felt  sure,  was  meditating  a  great 
revenge,  and  Athens  mast  make  herself  a  naval  power  to 
avert  the  blow.  Already-  a  small  war  with  the  ^Eginetan 
islanders,  close  to  her  own  shores,  had  roused  her  energies, 
and  at  the  prompting  of  Themistocles  aho  had  built  200 
ships  and  trained  a  number  of  seamen.  In  480  the  storm 
which  Themistocles  had  clearly  foreseen  buret ;  the  great 
king,  as  be  was  called,  was  covering  the  land  with  his  troops 
and  the  sea  with  his  ships.  Greece  was  divided  and  panic- 
stricken  ;  Thessaly  and  all  to  the  north  of  Beeotia  had 
joined  the  enemy,  and  tho  despair  of  the  remainder  of  the 
Greek  world  was  echoed  by  the  oracle  of  Delphi.  There 
was,  however,  a  word  of  hope  in  the  memorable  phrase  of 
the  "  wooden  wo!!,"1  which,  it  was  generally  felt,  must  paint 
to  tho  fleet,  more,  however,  with  a  view  to  flight  than  to 
resistance.  Salami's,  too,  was  named  in  the  oracle,  coupled 
with  the  epithet  "divine,"  which  Themistocles  cleverly 
argued  portended  disaster  to  the  enemies  of  the  Greeks 
rather  than  to  tho  Greeks  themselves.  It  was  a  great 
achievement  when  he  finally  prevailed  on  his  fellow- 
citizens  to  quit  their  city  and  their  homes — it  seemed  for 
aver — and  to  trust  themselves  to  their  ships.  There  had 
been  some  sea-fights  off  the  northern  shores  of  Euba-a; 
the  Spartans  bad  fallen  at  Thermopylae,  and  Xorxes  and 
his  host  were  now  laying  waste  Attica,  not,  however,  before 
its  inhabitants  had  conveyed  their  families  to  the  adjacent 
island  of  Salamis,  where  also  the  Greek  fleet  bad  taken  up 
its  station,  the  Persian  armada  of  1200  vessels  being  in 
harbour  at  Phalerum.  Th&  Athenians  from  their  ships 
saw  the  flames  in  which  their  city,  its  acropolis  and  its 
temples,  were  perishing,  but  their  spirits  rose  with 
calamity,  and  with  one  heart,  at  the  bidding  of  Themis- 
toclca,  they  called  back  all  of  their  brethren  who  were  in 
temporary  banishment,  Aristides  among  them.  Nearly  two- 
thirds  of  tho  entire  fleet  was  theirs,  but  for  the  sake  of 
unity  among  the  allies,  who  would  follow  only  the  lead  of 
Sparta,  they  acquiesced  in  its  being  under  the  command 
of  a  Spartan  admiral.  It  was  clear,  however,  that  the  fate 
of  Greece  now  depended  on  the  action  of  the  Athenians 
and  on  tho  prudence  and  ability  of  Themistocles,  by  whom 
they  were  guided.  The  Greeks  of  the  Peloponnese,  more 
particularly  the  Corinthians,  were  for  moving  the  fleet 
from  Salamis  to  the  isthmus,  as  the  enemy's  land  forces 
were  already  in  possession  of  the  neighbouring  shores  of 
Attica.  Seeing  the  danger  of  yet  further  disunion,  with 
the  probable  result  of  the  breaking  up  and  dispersion  oi 
the  fleet,  and  having  in  vain  protested  against  quitting  their 
present  station,  Themistocles  went  straight  to  tho  Spartan 
admiral,  Eurybiadea,  and  induced  him  to  call  another 
council.  There  was  much  angry  debating,  till  at  last  the 
Spartan  felt  he  must  yield  to  the  threat  of  Themistocles 
that  the  Athenians  would  either  fight  at  Salamis  or  Bait 
away  as  they  were  to  Italy.  But  tho  Peloponnc.Msn 
Greeks  were  still  dissatisfied,  and  insisted  that  they  ought 
to  bo  at  the  isthmus  for  the  defence  of  what  yet  remain**! 

1  "  The  wooden  wall  (ball  alone  remain  uneonquered  to  defend  vott 
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a  Greece  ;  a  third  council  was  held,  and  Themiit -^lei  fe*lt 
rtit  its  deci&iou  would  be  against  him,  when,  by  a  sudden 
hppj  thought,  he  contrived  to  have  a  secret  message 
ecorsyed  to  the  commanders  of  the  Persian  fleet  through 
bit  dare,  an  Ionian  Greek  from  Asia,  a  man  of  intelligence 
tod  education,  and  well  acquainted  with  the  Persian 
ksgoage.  The  communication  came  in  the  name  of 
TteoUtoclea,  who  professed  that  ho  wished  well  to  the 
kiflg,  and  that  now  was  a  good  opportunity  for  attacking 
axA  crashing  the  Greeks,  as  they  were  divided  among 
•leraselves  and  were  bent  on  flight  The  stratagem  was 
tjacessful,  and  the  enemy's  great  armada  advanced  along 
tie  coast  of  Attica  that  same  bight,  and  took  up  a  posi- 
tion which  effectually  confined  the  Greek  fleet  within  the 
cirrow1  strait  between  Salamis  and  the  southern  shore  of 
Attica,  The  Greek  captains,  not  knowing  the  state  of  the 
cast,  were  still  wrangling  through  the  nighty  when  just 
before  daybreak  the  banished  Aristides  came  from  jEgina 
with  the  news  that  tho  Persian  fleet  was  close  at  hand  and 
that  retreat  was  impossible.  "Let  us  still  bo  rivals,"  ho 
Eiid  to  Themistoclea,  "  but  let  our  strife  be  which  can  best 
sare  our  country." 

The  great  victory  of  Salamis  (see  vol  xl  p.  100)  left 
Greece  mistress  of  the  sea,  and  was  followed  by  the  retreat 
of  Xerxes.    Themistoclea,  it  is  said,  frightened  the  king 
back  to  Asia  by  another  secret  message,  to  the  effect  that 
—6  victorious  Greeks  were  bent  on  following  him  up  to 
the  Hellespont  and  burning  his  bridge  of  boats,  but  that 
be  was  doing  his  best  to  check  their  ardour,  though  in 
reality  he  had  himself  advised  immediate  pursuit  of  the 
enemy.    We  cannot  but  admire  tho  man's  sagacity  and  far- 
sightedness in  thus  laying  the  king  under  an  obligation 
which  he  might  some  day  turn  to  his  own  profit,  though 
»e  cannot  but  feel  that  he  had  some  of  the  worst  as  well 
as  some  of  the  most  splendid  characteristics  of  the  Greek. 
After  the  rictory  Themistoclea  sailed  with  the  Athenian 
squadron  through  the.Egean,  and  from  some  of  the  islanders 
who  had  sided  with  tho  enemy  he  exacted  heavy  fines,  ont 
of  which,  it  appean,  he  filled  his  own  purse.    When  tho 
Greeks  met  at  the  isthmus  to  decide  according  to  custom 
the  prizes  of  merit  for  tho  glorious  day  of  Salamis,  he  re- 
ceived only  the  second  prize,  tho  first  being  awarded  to  the 
Spartan  admiral,  but  by  way  of  compensation  he  was  noon 
afterwards  heartily  welcomed  at  Sparta,  and  loaded  with 
honours  so  extraordinary  as  to  imply  that  even  the  Spartans 
themselves  recognized  him  as  tho  first  man  in  Greece.  It 
was  not  long,  however,  before  h?  gave  them  deadly  offence. 
After  the  victories  of  Plattea  and  Mycale  in  479  the  Athen- 
ians went  back  to  their  desolate  city  and  began  to  rebuild 
and  fortify  it  Jealous  fears  of  tho  growing  power  of  Athcn.- 
were  awakened,  aad  the  Spartans,  as  representatives  of  tho 
Greeks  generally,  formally  protested  against  the  fortifica- 
tion of  a  Greek  city  outsido  the  Peloponnese,  on  the  ground 
that  socno  future  Persian  invader  might  make  it  a  base  of 
operations.   Tbemistocles  saw  the  dangers  of  Spartan  oppo- 
sition, and  got  the  Athenians  to  commission  him  to  arrange 
matters  along  with  two  other  envoys,  who,  however,  were 
purposely  not  allowed  to  arrive  at  Sparta  at  the  same  time 
as  himself.    He  told  the  Spartan  magistrates  that  before 
he  could  transact  business  with  them  ho  must  wait  for  his 
colleagues;  meanwhile  Athena  was  being  fortified,  every 
man,  woman,  and  child  putting  a  hand  to  the  work,  and  as 
soon  as  Themistocle3  understood  that  it  was  sufficiently  ad- 
vanced he  declared  openly  that  Athens  would  brook  no  sort 
of  interference.    The  Spartans  felt  they  had  been  tricked, 
but  they  could  do  nothing.    And  now  Therc^tocles  pro- 
ceeded to  fortify  Pineus,  and  to  enlarge  the  harbour,  thus 
providing  Athens  with  an  excellent  naval  dockyard,  and 
holding  out  an  inducement  to  foreigners  to  settle  in  the 
ora  than  a  quarter  of  »  tcile        in  iu 


city  for  the  purposes  of  trade.  Twenty  war  ships,  too,  wero 
at  his  suggestion  to  be  built  every  yoar,  and  nothing  left 
undone  to  make  Athens  prosperous  and  powerful. 

A  few  years  afterwards  (in  471  probably)  we  find  his 
political  career  terminated  by  a  vote  of-  ostracism,  due 
perhaps  in  part  to  Spartan  influence  at  Athens,  and  alao 
to  an  offensive  boaetfulness  and  ostentation  which  dis- 
gusted the  sensitise  Athenian  democracy.  He  was  even 
charged  with  corrupt  practices  and  with  receiving  bribes 
from  Persia.  From  Argos,  whither  he  had  retired  as  an 
exile,  he  was  forced  to  ileo  by  a  threat  of  tho  Spartans, 
who  alleged  that  they  had  proofs  of  his  treasonable  com- 
plicity in  the  8chon>C3  of  their  countryman  Pauaanins,  and 
to  tako  refuge  in  the  island  of  Corey ra ;  but  here  again 
ho  was  pursued  by  Spartan  and  Athenian  commissioners, 
and  driven  to  seek  the  protection  of  Admctus,  king  of  the 
Molossians,  tho  chief  people  of  Epirus.  In  the  court  of 
this  half-Greek  half-barbarian  prince  he  found  a  hospitable 
reception,  and  he  was  furnished  with  the  means  of  crossing 
the  ^figean  to  Ephesus.  Shortly  after  his  arrival  in  Asia, 
the  son  of  Xerxes,  Artaxerxes,  succeeded  to  the  throne  of 
Persia,  and  to  him  Themistoclea  contrived  to  raako  himself 
known  as  a  fugitive  from  ungrateful  Greece,  which  he  had 
saved,  and  now  ready  and  willing  to  advise  and  assist  the 
king  in  avenging  his  father's  defeat  He  was  treated,  it 
is  said,  with  marked  respect,  and  was  liberally  pensioned 
with  the  revenues  of  three  wealthy  towns — Maguesia, 
Myus,  and  Lampsacua.  It  was  at  tho  first  of  these,  which 
was  near  the  coast,  and  whence  he  might  be  supposed  to 
have  opportunities  for  watching  the  affairs  of  Greece,  that 
Le  passed  the  last  year  of  his  life,  dying  a  natural  death 
at  tiie  age  of  65.  The  year  of  his  death  is  not  accurately 
ascertainable  ;  opinions  vary  between  460  and  447. 

Herodotus,  Thucydid**,  and  Plntarch  are  our  chiof  origin! 
sources  for  tbe  iiio  of  Themistoclea.  The  subject  is  fully  treated  ii 
the  histories  of  Grote  and  ThirlwiU.  (W.  J.  B.) 

THENARD,  Louis  Jxcqcio  (1777-1857),  was  born  on 
the  4th  of  May  1777,  at  LouptUre,  near  Nogent-sur-Seine, 
in  Champagne.  His  father,  though  a  poor  man,  sent  him 
to  the  academy  of  Sens,  where  he  received  a  liberal  edu- 
cation. At  the  age  of  sixteen  he  went  to  Paris  to  study 
pharmacy.  He  attended  tbo  lectures  of  Fourcroy  and 
Vauquelin,  and  saw  that  the  only  way  to  learn  chemistry 
was  to  work  at  it.  Vauquelin,  himself  a  poor  man,  ad- 
mitted a  few  students  to  his  laboratory  on  payment  of  a 
fee  of  20  francs  a  month.  But  this  fej  was  prohibitory 
to  the  peasant's  son ;  the  utmost  that  his  father  could  send 
him  just  kept  him  alive  in  Paris.  Thenard  went  to  Vau- 
quelin and  asked  to  be  allowed  to  do  any  menial  work  for 
him,  if  only  he  would  let  him  assist  in  his  laboratory.  Ono 
of  Vauquelin's  sisters  bad  slipped  into  the  room  and  heard 
part  of  the  convention  ;  she  said  to  her  brother,  "  He  is 
a  good  lad;  you  should  keep  him  ;  he  will  help  you  in  the" 
laboratory,  and  look  after  our  pot  au  ftu:  your  dandy 
assistants  always  let  it  boil."  Thenard  was  engaged  on 
these  terms.  Long  afterwards  he  said  that  he  looked  upon 
the  chemistry  of  the  pot  au  feu  and  the  process  of  sim- 
mering as  of  very  great  importance :  they  had  been  the 
turning-point  of  his  life.  Thenard  assisted  Vauquelin  in 
the  laboratory  and  at  his  lectures,  and,  when  by  starving 
for  a  day  or  two  he  accumulated  sous  enough  to  pay  for  a 
seat  in  the  gallery,  used  to  go  to  the  theatre  to  improve  his 
pronunciation  and  rub  off  his  rustic  accent 

By  and  by  Vauquelin  gave  him  an  opportunity  of 
testing  his  powe:3  as  a  lecturer.  Having  to  go  for  some 
days  to  the  country,  he  asked  Thenard  to  take  his  place. 
For  the  first  two  or  three  lectures  his  attention  was  fixed 
on  his  work,  and  his  eyes  did  not  wander  from  tho  lecture 
table.  On  the  fifth  day  he  ventured  to  look  round  tho 
to  his  consternation  he  saw  Fourcroy  and 
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Vauqueun  among  the  audience.  They  were  bo  satisfied 
with  what  they  had  heard  that  they  obtained  for  Thenard 
in  1797  an  appointment  as  teacher  of  chemistry  jn  a 
school,  and  in  1798  the  poet  of  repetiteur  at  the  Ecole 
Polytechnique. 

In  1804  Vauqnelin  resigned  the  professorship  of 
chemistry  at  the  College  de  France,  and  successfully  used 
his  influence  to  have  Thenard  appointed.  In  1810  ho 
succeeded  Fourcroy  both  as  professor  of  chemistry  at  the 
Ecole  Polytechnique  and  as  member  of  the  Academy.  He 
was  also  appointed  professor  of  chemistry  in  the  faculty 
of  the  sciences.  He  was  made  a  chevalier  of  the  Legion  of 
Honour  in  1814,  commander  in  1837,  and  grand  officer  in 
1842.  In  1825  Charles  X.  gave  him  the  title  of  baron; 
from  1827  to  1830  he  represented  the  department  of  Yonne 
in  the  chamber  of  deputies.  In  1832  Louis  Philippe  made 
him  a  peer  of  France.  Aa  vice-president  of  the  conseil 
superieure  de  l'iustruction  publique,  ho  exercised  a  great 
influence  on  scientific  education  in  France.  He  died  21st 
June  1857,  and  was  buried  at  La  Ferte,  near  Chilon-sur- 
Saone.  -  In  1861  a  statue  was  erected  to  him  at  Sens,  and 
in  1865  the  name  of  his  nativo  village  was  changed  to  La 
Louptiere-Thenard.  Thenard  was  tall  and  Btrongly  built, 
his  hair  was  thick  and  black,  his  eyes  bright,  and  his 
manner  active  and  prompt  He  married,  in  1810,  Mile. 
Humblot,  granddaughter  of  Conte.  JHis  wife  and  several  of 
his  children  predeceased  him.  He  was  survived  by  his  son 
Paul,  who  had  assisted  him  in  some  of  his  later  researches. 

Thenard  was  above  all  things  a  teacher  :  as  ho  himself 
said,  the  professor,  the  assistants,  the  laboratory,  every- 
thing, must  be  sacrificed  to  the  students.  The  history  of 
his  discovery  of  the  peroxide  of  hydrogen  well  illustrates 
the  predominance  of  the  teacher  in  his  character.  He  was 
lecturing  on  the  formation  of  salts,  and  had  told  his 
students  that  a  metal  must  be  oxidized  to  a  certain  extent 
in  order  that  it  may  combine  with  an  acid  to  form  a  salt ; 
if  the  metal  be  combined  with  more  than  the  proper 
quantity  of  oxygen,  the  excess  of  oxygen  will  be  given  off 
when  the  oxide  is  treated  with  an  acid,  and,  as  aa  illus- 
tration, he  mentioned  the  action  of  acids  on  peroxide  of 
barium.  As  he  spoke  his  conscience  smote  him,  for  the 
experiment  had  not  been  made.  Immediately  after  lecture 
he  mixed  peroxide  of  barium  and  nitric  acid,  keeping  the 
temperature  low  by  means  of  ice.  He  was  surprised  to 
see  the  peroxide  dissolve  without  any  evolution  of  gas. 
He  left  the  mixture  standing,  and  next  day,  before 
lecture,  noticed  small  bubbles  of  gas  rising  from  it.  Pour- 
ing some  of  the  liquid  into  a  test-tube  and  warming  it,  he 
saw  a  large  amount  of  gas  escape,  which  he  easily  recog- 
nized as  pure  oxygen.  At  first  he  thought  the  acid  had 
been  oxidized,  but  he  soon  saw  the  true  explanation  of 
the  phenomena,  and  discovered  the  peroxide  of  hydrogen. 
His  lecture  experiments  were  few,  well-chosen,  and  accur-. 
ately  performed.  If  any  failure  occurred  he  would  roundly 
scold  his  assistant,  often  apologizing  for  his  vehemence 
when  the  short  fit  of  anger  was  over.  His  lecture  room, 
Boated  for  1000,  was  almost  always  crowded  by  eager  and 
attentive  students  and  visitors. 

Like  most  great  teachers,  Thenard  published  •  text-book,  and 
perhaps  we  may  say  that  bv  his  Traxll  dt  Chimit  Eltmtntairt, 
TMoriqu*  a  Pratique  (4  vols.,  Paris,  1815-16;  8th  e<L,  6  vols., 
1S3S-86)  he  did  even  mo.e  to  further  the  progress  of  the  science 
than  by  his  uumerous  and  imporUut  original  discoveries.  His 
first  original  paper  (1799)  v*s  on  the  compounds  of  arsenic  and 
antimony- with  oxygen  and  sulphur.  Careful  analyses  led  him  to 
conclusions  as  to  the  composition  of  the  metallic  oxides  contra 
dictory  of  some  of  Berthollet'e  theoretical  views;  he  also  showed 
(1S02)  that  Berthollet's  "iconic  acid"  was  impure  acetic  acid. 
Berthollct,  far  from  rerouting  these  corrections  from  a  younger 
man,  took  this  opportunity  of  introducing  himself,  and  invited 
Thenard  to  become  a  member  of  tho  "Socioto  d'Arcueil,"  to  the 
proceedings  of  whicb  Thenard  contributed  important  papers.  Soon 
after  his  appointment  as  revvtiUur  at  tho  Ecole  Polytechnique 


Thenard  made  the  acquaintance  of  Gay-Luasac,  and  formed  with 
him  a  lifelong  friendship.  Their  joint  work,  and  ita  relation  to 
the  discoveries  of  Davy,  have  been  mlly  rccordod  in  the  article  G.\Y- 
Ll'ssAC.  Of  his  scpaiato  investigations  jwrhaps  the  most  important 
is  that  on  the  compound  ethers,  begun,  in  1807.  He  showed  that 
each  acid  gives  its  own  ether,  and  that  the  acid  and  alcohol  can  be 
recovered  by  decompo&iug  the  ethei  by  means  of  caustic  alkali. 
His  discovery  of  peroxide  of  hydrogen  (1818)  has  already  been 
described.  His  researches  on  a<.bacic  acid  (1802)  and  on  bile  (1807) 
also  deserve  special  notice.  The  blue  sub»tanco  known  aa  Tbenard's 
blue  (essentially  alumi'iate  of  cobalt)  was  prepared  by  him  in 
response  to  a  demand  by  Chaptal  for  a  cheap  blue,  as  bright  aa 
ultramarine,  and  capable  of  standing  the  temperature  of  the  porce- 
lain furnace 

TMsord's  research*)  were  eh'rRr  pabllthetf  la  lb*  Amnaltt  it  Chimit  ti  it 
Phytiqnt,  tn  Um  M'moirtt  dt  la  Scfuti  fAtxttU,  ml  ra  Ul*  Ccmplu  Xtmiut  anil 
the  Mtmtirtt  of  Ilia  Academy  of  Science*.  (A.  C  0.) 

THEOBALD,  Lewis  (1688-1744),  will  survive  as  the 
prime  butt  of  the  original  Dunciad  when  as  a  playwright, 
a  litterateur,  a  translator,  and  even  as  a  Shakespearean 
commentator,  he  will  be  entirely  forgotten.  The  son  of  an 
attorney,  Theobald  was  born  at  Sittiogbourne,  in  Kent,  in 
1688,  and,  after  a  moderate  education  at  Isle  worth,  studied 
for  the  profession  of  law, — a  profession,  however,  which  he 
never  practised.  He  was  a  man  with  literary  impulses, 
but  without  genius,  even  of  a  superficial  kind ;  as  a 
student,  as  a  commentator,  he  might  have  led  a  happy  and 
enviable  life,  had  not  the  vanity  of  the  literary  idea  led 
him  into  a  false  position.  His  Persian  Princes*  (1711) 
and  his  Electra  (1714)  gained  no  distinction.  In  1726 
The  Double  Falsehood  had  a  certain  vogue,  partly  from 
Theobald's  pretence  that  the  greater  part  of  the  play  was 
by  Shakespeare.  In  1717  he  commenced  a  series  of  papers 
(not  to  "  The  Censor,"  as  has  sometimes  been  stated,  but 
under  that  title)  which  appeared  in  Mist's  Weekly  Journal ; 
these  do  not  seem  to  have  been  highly  thought  of  by  his 
contemporaries,  but  they  were  successful  in  gaining  for 
Theobald  not  a  few  enemies,  among  whom  Dennis  may 
be  named..  Seven  or  eight  years  later  Theobald's  cen- 
sorious tendencies  had  intensified  rather  than  moderated, 
and  in  1726  he  ventured  to  attack  the  most  eminent 
literary  man  of  the  day  in  his  Shaktspear  Restored,  or  a 
Specimen  of  the  many  Errors  as  well  committed  as  unamended 
by  Mr  Pope  in  hit  edition  of  this  Poet.  Two  years  later  the 
censor  was  himself  castigated  severely,  and,  as  the  dedicatee 
of  The  Dunciad,  he  had  long  an  unenviable  notoriety ;  as 
readers  of  the  famous  satire  will  remombcr,  he  occupied 
the  place  of  chief  victim  until  replaced  by  C'olley  Cibbcr 
in  1743.  In  the  matter  of  Shakespeare  editing,  however, 
he  had  the  advantage  of  his  powerful  rival.  When  in 
1733  Theobald  published  his  edition  of  Shakesjttare  in 
seven  volumes,  that  of  Pope  had  to  go  to  the  wall.  Lewis 
Theobald  wrote  other  dramas  besides  those  already  men- 
tioned, and  translated  plays  from  Sophocles  and  Aristo- 
phanes, besides  a  rendering  of  Plato's  Phstdo  and  a  part 
translation  of  the  Odytsey ;  but  for  none  of  these  things 
is  he  now  remembered.  The  student  of  English  history 
might  find  it  worth  while  to  glance  through  Theobald's 
Life  of  Bnleiyh  (1719).    He  died  in  1744. 

For  plays,  Ac,  see  the  Biogriiphia  DranuUica,  voL  L 

THEOCRITUS,  of  Syracuse,  tho  foremost  Greek  pas- 
toral poet,  lived  a  lifo  of  which  nothing  is  known  except 
from  allusions  in  his  own  works.  The  epigram  appended 
to  his  poems  makes  him  say,  "lama  Syracusan,  a  man 
of  the  people,  a  son  of  Praxagoras  aud  Philinna."  He 
must  have  been  born  early  in  the  3d  century,  among  a 
Dorian  people,  wboae  Dorian  speech  survives  iu  his 
rural  idyls.  These  "  little  pictures  "  chiefly  represent  the 
life  of  shepherds,  neat-herd*,  and  fishermen  in  the  woods 
and  on  the  shoves  of  Sicily.  They  are  doubtless  inspired 
by  the  popular  poetry  of  his  time,  and  have  much  in 
common  with  tho  Romaic  chants  of  the  modern  Greek 
shepherds.    The  first  idyl  is  a  song  ou  Daohuis.  the  ideal 
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herdsmaD,  sung  by  the  shepherd  Thyreia  to  a  goatherd. 
The  second  is  the  magical  chant  which  Simsetha  pours 
forth  to  the  magic  moon,  in  the'  hope  of  recovering  her 
lover.  In  the  third  a  goatherd  sings  to  his  love, 
Amaryllis.  The  fourth  is  an  interchange  of  rude  banter 
between  two  country  fellows ;  and  the  fifth  is  of  the  same 
kind.  The  scenes  are  in  southern  Italy.  The  sixth  is  a 
Sicilian  singing  match  between  two  ideal  herdsmen, — not 
contemporary  rustics,  but  poets  of  nobler  themes.  The 
scene  of  the  seventh  is  in  Cos,  where  the  poet  introduces 
himself  at  a  ringing  match.  He  may  have  been  attached 
to  the  Asclepian  medical  school  in  Cos ;  his  friend  Nicias 
was  a  physician.  Sicily  and  rival  minstrels  occupy  the 
ninth  idyL  The  tenth  contains  probably  some  real 
popular  ditties,  chanted  by  the  reapers.  The  eleventh, 
addressed  to  Nicias,  is  a  piece  of  artificial  mythological 
genre,  "  The  Cyclops  in  Love."  The  twelfth  is  a  lyric, 
almost  of  passionate  affection.  -The  thirteenth  is  another 
idyl  on  a  mythical  topic,  the  adventures  of  Hercules  and 
Hylas.  The  fourteenth  and  fifteenth  are  sketches  of 
military  and  urban  life,  the  mercenary  soldier  in  love,  and 
the  gathering  at  the  Adonis  feast  in  Alexandria.  Theo- 
critus had  wandered  to  the  court  of  Ptolemy,  and  joined 
the  literary  society  of  his  court.  The  sixteenth  is  a 
patriotic  piece:  the  poet  urgos  Hiero  to  assail  the 
Carthaginians  in  Sicily.  The  seventeenth  is  a  conven- 
tional hymn  to  Ptolemy  Philadelphus  on  his  marriage 
with  his  sister.  The  eighteenth  is  an  epithalamium ;  the 
nineteenth  a  tiny  picture  of  Eros  stung  by  a  bee ;  the 
twentieth  is  the  complaint  of  a  herdsman  rejected  by  a 
girl  of  the  town ;  the  twenty-first  an  idyl  of  fisher  life : 
two  poor  old  fishermen  recount  their  dreams.  The 
twenty-eecond  idyl  is  a  piece  of  heroic  myth,  the'  adven- 
'  tnres  of  Castor  and  Polydeuces ;  and  the  twenty-fourth  is 
a  tiny  epic  on  the  infancy  of  Hercules.  The  twenty-third 
is  an  amorous  complaint.  Tfae  twenty -fifth  describee  the' 
slaughter  by  Hercules  of  the  Nemean  lion.  The  twenty- 
sixth  justifies,  in  the  interests  of  the  ritual  of  Dionysus, 
the  murder  of  the  curious  Pentheus.  The  twenty-seventh 
is  the  "  Wooing  of  Daphnis,"  or  "Oaristys,"  an  amorous 
discourse  between  a  girl  and  a  swain.  The  twenty-eighth 
is  a  graceful  piece  of  vert  dt  tociite,  sent  to  a  lady  with  the 
(rift  of  an  ivory  distaff.  The  twenty-ninth  is  amorous ; 
and  there  remain  an  imperfect  and  a  spurious  piece,  and 
a  set  of  twenty-three  epigrams. 

On  a  general  view,  Theocritus's  surviving  poems  turn  out 
to  be—  (1)  rural  idyls,  the  patterns  of  Virgil's  eclogues, 
_nd  of  all  later  pastoral  poetry  ;  (2)  minute  epics,  or  cabinet 
pictures  from  mythology ;  (3)  sketches  of  contemporary 
life  in  verse ;  (4)  courtly  compositions ;  and  (5)  expressions 
of  personal  kindliness  and  attachment.  The  first  category 
and  the  third  are  those  on  which  the  fame  of  Theocritus 
depends.  His  verse  has  a  wonderful  Doric  melody ;  his 
shepherds  are  natural  Southern  people :  it  is  not  his  fault 
that  what  he  wrote  truly  of  them  has  become  a  false 
commonplace  in  the  pastoral  poetry  of  the  North. 

Of  Theocritus's  own  life  we  only  know  what  has  been 
.ecorded,  that  he  lived  in  Syracuse,  Cos,  and  Alexandria, 
and  that  ho  was  acquainted  with  Nicias,  with  A  rat  us,  the 
astronomical  writer,  and  with,  Philinus,  head  of  a  school 
or  sect  of  physicians.  The  rest  U  silence  or  conjecture, 
Suidas  says  that,  in  addition  to  the  surviving  poems,  the 
Prcetulx,  the  Hope*,  Hymn*,  the  Heroine*,  Dirge*,  Elegit*, 
and  Iambic*  were  attributed  to  him. 

The  ehsrm  of  Theocritus  can  only  bt  taiUd  in  his  origins! 
Doric,  bat  the  bwt  English  version  is  by  Mr  C  S.  Cslvcrley. 
If.  Coast's  book  on  the  Alexandrine  school  of  poetry  m»»  be  re- 
commended.  J.  Hsuler,  D*  Thtoe.  Vila  it  Carminibus  (Freiburg, 
1855).  Hempel.  Qum*.  Tktoe.  (Kiel,  1881),  and  Esnnow,  Bludta 
TKtocnUa  ( Berlin,  1 888),  may  alto  be  found  useful  The  best  Eng- 
lish edition  of  the  poems  is  that  of  Bishop  Wordsworth.     (A,  U ) 


THEODOLITE.    See  Sukvxtiko. 

THEODORA,  tho  wife  of  the  emperor  JcsTiMiAH(g.ti.), 
was  born  probably  in' Constantinople,  though  according  to 
some  in  Cyprus,  in  the  early  years  of  the  6th  century,  and 
died  in  047.  We  shall  first  give  the  usually  received  ac- 
count of  her  life  and  character,  and  then  proceed  to  inquire 
how  far  this  account  deserves  to  be  accepted.  Ac  cording 
to  Procopios,  our  chief,  but  by  no  means  a  trustworthy 
authority  for  her  life,  she  was  the  daughter  of  Acacius,  a 
bear-feeder  of  the  amphitheatre  at  Constantinople  to  the 
Green  Faction,  and  while  still  a  child  was  sent  on  to  the 
stage  to  earn  her  living  in  the  performances  called  mimes. 
She  had  no  gift  for  either  music  or  dancing,  but  made  her- 
self notorious  by  the  spirit  and  impudence  of  her  acting  in 
the  rough  farces,  as  one  may  call  them,  which  delighted  the 
crowd  of  the  capital  Becoming  a  noted  courtesan,  she 
accompanied  a  certain  Hecebolos  to  Pentapolis  (in  North 
Africa),  of  which  he  had  been  appointed  governor,  and, 
having  quarrelled  with  him,  betook  herself  first  to  Alex- 
andria, and  then  back  to  Constantinople  through  the  cities 
of  Asia  Minor,  In  Constantinople  (where,  according  to  a 
late  but  apparently  not  quite  groundless  story,  she  now 
endeavoured  to  support  herself  by  spinning,  and  may  there- 
fore have  been  trying  to  reform  her  life)  she  attracted  the 
notice  of  Justinian,  then  patrician,  and,  as  the  all-powerful 
nephew  of  the  emperor  Justin,  practically  ruler  of  the  em- 
pire. He  desired  to  marry  her,  but  could  not  overcome 
the  opposition  of  his  aunt,  the  empress  Euphemia.  After 
her  death  (usually  assigned  to  the  year  523)  the  emperor 
yielded,  ana,  as  a  law,  dating  from  the  time  of  Cons  tan  tine, 
forbade  the  marriage  of  women  who  had  followed  the  stage 
with  senators,  this  law  was  repealed.  Thereupon  Justinian 
married  Theodora,  whom  he  had  already  caused  to  be  raised 
to  the  patriciate.  They  were  some  time  after  (527)  admitted 
by  Justin  to  a  share  in  the  sovereignty;  and,  on  his  death 
four  months  later,  Justinian  and  Theodora  became  sole  rulers 
of  the  Roman  world  He  was  then  about  forty-four  years  of 
age,  and  she -some  twenty  years  younger.  Procopius  relates 
in  his  unpublished  history  (Xvixiora)  many  repulsive  tales 
regarding  Theodora's  earlier  life,  but  his  evident  hatred  of 
her,  though  she  had  been  more  than  ten  ycArs  dead  when 
tho  Anecdota  were  written,  and  the  extravagances  which 
the  book  contains,  oblige  us  to  regard  him  as  a  very  doubt- 
ful witness.  Some  confirmation  of  the  reported  opposition 
of  the  imperial  family  to  the  marriage  has  been  found  in 
the  story  regarding  the  conduct  of  Justinian's  own  mother 
Vigilantia,  which  Nicholas  Alemanni,  the  first  editor  of 
the  Anecdota,  in  his  notes  to  that  book,  quotes  from  a 
certain  "Life  of  Justinian/'  by  .Theophilus,  to  which  bo 
frequently  refers,  without  saying  where  he  found  it. 
Since  the  article  Justwulh  (7.11.)  was  published,  the  pre- 
sent writer  has  discovered  in  Rome  what  is  believed  to  be 
the  only  MS.  of  this  so-called  life  of  JuBtinian ;  and  his 
examination  of  its  contents,  which  he  has  lately  published, 
makes  him  think  it  worthless  as  an  authority.  See  article 

THROPHrLUS. 

Theodora  speedily  acquired  unbounded  influence  over 
her  husband.  He  consulted  her  in  everything,  and  allowed 
her  to  interfere  directly,  as  and  when  she  pleased,  in  the 
government  of  the  empire.  She  had  a  right  to  interfere, 
for  she  was  not  merely  his  consort,  but  empress  regnant, 
and  as  such  entitled  equally  with  himself  to  the  exercise 
of  all  prerogatives.  In  the  most  terrible  crisis  of  Justin- 
ian's reign,  the  great  Nika  insurrection  of  532,  her  courage 
and  firmness  in  refusing  to  fly  when  the  rebels  were  attack- 
ing the  palace  saved  her  husband's  crown,  and  no  doubt 
strengthened  her  command  over  his  mind.  Officials  took 
an  oath  of  allegiance  to  her  as  well  as  to  the  emperor  (JITov. 
viiL).  Sho  even  corresponded  with  foreign  ambassador 
and  instructed  Beliaarius  how  to  deal  with  the  popes.  P 
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copins  describes  her  as  acting  with  harshness,  seizing  on 
trivial  pretexts  persons  who  had  offended  her,  stripping 
some  of  thoir  property,  throwing  others  into  dungeons, 
where  thoy  were  cruelly  tortured  or  kept  for  years  without 
the  knowledge  of  their  friends.  The  city  was  fall  of  her 
spies,  who  reported  to  her  everything  raid  against  herself 
or  the  administration.  Sho  surrounded  herself  with  cere- 
monious pomp,  and  required  all  who  approached  to  abase 
themselves  in  a  manner  new  even  to  that  half-Oriental 
court.  She  was  an  incessant  and  tyrannical  match-maker, 
forcing  men  to  accept  wives  and  women  to  accept  husbands 
at  her  caprice.  She  constituted  herself  the  protectress  of 
faithless  wive*  against  outraged  husbands,  yet  professed 
great  zeal  for  the  moral  reformation  of  the  city,  enforcing 
severely  the  law*  against  vice,  and  immuring  in  a  "  house 
of  repentance"  on  the  Asiatic  side  of  the  lioephorus  five 
hundred  courtesans  whom  she  had  swept  out  of  the  streets 
of  the  capital.  How  much  of  all  this  is  true  we  have  no 
means  of  determining,  for  it  rests  on  the  sole  word  of 
Procopius.  But  there  are  slight  indications  in  other 
writers  that  sho  had  a  reputation  for  severity. 

In  the  religious  strife  which  distracted  tne  empire 
Theodora  took  part  with  the  Monophysites,  and  her 
coterie  usually  contained  several  leading  prelates  and 
monks  of  that  party.  As  Justinian  was  a  warm  upholder 
of  the  decrees  of  Chalcedon,  this  difference  of  the  royal 
pair  excited  much  remark  and  indeed  much  suspicion. 
Many  saw  in  it  a  design  to  penetrate  tho  secrets  of  both 
ecclesiastical  factions,  and  so  to  rule  more  securely.  In 
other  mattem  also  the  wife  spoko  and  acted  very  differently 
from  tho  husband  ;  but  their  differences  do  not  seem  to 
have  distnrbed  either  his  affection  or  his  confidence.  The 
maxim  in  Constantinople  was  that  the  empress  was  a 
stronger  and  a  safer  friend  than  tho  emperor  ;  for,  while 
he  abandoned  his  favourites  to  her  wrath,  sho  Btood  by 
her  protegds,  and  never  failed  to  punish  any  one  whose 
heedless  tongue  had  as.«rVtIed  hor  character. 

Theodora  bore  to  Justinian  no  son,  but  one  daughter, — 
at  least  it  would  seem  that  her  grandson,  who  is  twice  men- 
tioned, was  tho  offspring  of  a  legitimate  daughter,  whose 
name,  however,  is  not  given.  According  to  Procopius, 
she  had  before  her  marriage  become  the  mother  of  a  son. 
who  when  grown  up  returned  from  Arabia,  revealed  himself 
to  her,  and  forthwith  disappeared  for  ever ;  but  this  is  a 
fctory  to  bo  received  with  distrust.  That  her  behaviour  as 
a  wife  was  irreproachable  may  be  gathered  from  the  fact 
that  Procopius  mentions  only  one  scandal  affecting  it,  the 
case  of  Areobicdus.  Even  he  does  not  seem  to  believe  this 
case,  for,  while  referring- to  it  as  a  mere'  rumour,  the  only 
proof  he  gives  is  that,  (suspecting  Areobindus  of  some  offence, 
she  had  torture  applied  to  this  supposed  paramour.  Her 
health  was  delicate,  and,  though  she  took  all  possiblo  care 
of  it,  frequently  quitting  the  capital  for  the  seclusion  of  her 
villus  on  the  Asiatic  shore,  she  died  comparatively  young. 
Theodora  was  small  in  stature  and  rather  pale,  but  with  a 
graceful  figure,  beautiful  features,  and  a  piercing  glance. 
There  remains  in  tho  apse  of  the  famous  church  of  St 
Vitale  at  Itavonna  a  contemporaneous  mosaic  portrait  of 
her,  to  which  tho  artist,  notwithstanding  the  stiffness 
of  the  material,  has  succeeded  in  giving  somo  character. 

The  above  account  is  in  i.ubstsnce  that  which  historians  of  the  last 
two  centuries  and  a  half  havo  accepted  and  repeated  regarding  this 
famous  empress.  Rut  it  most  be  admitted  to  be  open  to  serious  doubts. 
Everything  lelating  to  the  early  career  of  Theodora,  the  faults  of 
hor  girlhood,  the  chargea  of  cruelty  and  iuaolence  in  her  government 
of  the  empire,  rest  on  the  sole  authority  of  tho  JmtUh  of  Proco- 
pius,-a  book  whose  credit  U  shaken  by  its  bitterneaa  and  extra- 
vagance. If  wo  reject  it,  little  is  left  against  her,  except  of  coarse 
tint  action  in  ecclesiastical  afloirs  which  excited  the  wrath  of  Baro- 
niut,  who  had  denounced  her  before  the  Antcdota  were  published. 

In  favour  ot  the  picture  which  Procopios  gives  of  the  empress  it 
may  be  argued  (1)  that  ahe  certainly  did  interfere  conatantly  and 


aibifrariiy  in  tho  administration  of  pohlic  affairs,  and  showed  ber- 
aolf  therein  the  kind  of  person  who  would  bc<  cruel  and  unscrupul- 
ous in  hor  choice  of  means,  and  (2>  that  we  gather  from  other 
write n  an  impression  that  she  was  harsh  and  tyrannical,  as,  for 
instance,  from  tho  reference*  to  her  in  t'.ie  lives  of  the  popes  in  the 
Libtr  Fontificnlit  (which  used  to  pass  ui.der  the  name  of  Anastaaios, 
the  papal  librarian).  Her  threat  to  the  person  whom  she  com- 
manoeu  to  bring  Yigilius  tohsrwas  "nisi  hoc  feccris,  twr  Viventem 
in  KK'.ula  excoriari  te  faciam."  Much  of  what  we  And  <u  these 
lives  is  legendary,  but  they  are  some  evidence  of  Theodou  a  reputa- 
tion. Again  (8)  the  atttute  {Cod.,  v.  4,  23)  which  repeals  the  older 
law  so  far  as  relates  to  tanicm  mvUeru  is  now  generally  attributed 
to  Justin,  and  agrees  with  the  statement  of  Procopius  that  an 
alteration  of  the  law  was  made  to  lrgali/-e  heT  marriage.  There  is 
therefor*  reason  for  holding  that  sho  was  an  actress,  and,  consider- 
ing what  the  Bytantine  stage  was  (as  appears  even  by  the  statute 
in  ipteslioti),  her  life  cannot  have  been  irreproachable. 

Against  the  evidence  of  Procopius,  with  such  confirmations  as 
have  been  indicated,  there  is  to  be  set  the  silence  of  other  writers, 
contemporarifs  like  Agathiae  and  Evogrius,  as  well  sa  such  later 
historians  as  Theophanes,  nono  of  whom  repeat  the  charges  aa  to 
Theodora's  life  before  her  marriage.  To  this  cor.>iieru'-ir>n  no 
great  weight  need  be  attached.  It  is  difficult  to  establish  any 
view  of  the  controversy  without  a  long  and  minute  examlost'on  of 
the  authorities,  and  in  particular  of  the  AMcdota.  But  t'ns  most 
probable  conclusions  seem  to  be— (I)  that  the  odious  details  which 
Procopius  gives,  aud  which  Gibbon  did  not  blush  to  copy,  desorvc 
no  more  weight  than  would  bo  given  nowadays  to  tl.e  malignant 
scandal  of  disappointed  courtiers  nnder  a  despotio  government, 
where  scandal  is  til  tho  blacker  because  it  b  propagated  in  secret 
(see  pRooorfrs)  j  (2)  that  appare-ntly  she  was  an  actreas  and  a 
courtesan,  and  cot  improbably  conspicuous  in  both  those  charac- 
ters; and  (3)  that  it  is  impossible  to  determine  how  far  the  specific 
chaiges  of  cruelty  and  oppression  brought  against  her  by  rrocopius 
deserve  credence.  We  are  not  bound  to  sc:ept  them,  for  they  are 
uncorroborated ;  yet  tho  aw  nnts  of  Justiman  J  government  given 
in  tho  Aneedoia  agree  in  too  many  respects  with  what  we  know 
aliunde  to  enable  us  to  reject  thorn  altogether ;  and  it  must  bo 
admitted  that  there  is  a  certain  internal  consistency  in  the  whola 
picture  whie-h  the  Ancxlcti  present  of  the  empress.  About  the 
besnty.  the  intellectual  gifts,  and  the  imperious  will  of  Theodora 
there  can  be  no  doubt,  for  aa  ta  th<;*o  all  our  authorities  agree.  Sho 
wu  evidently  an  «x  inordinary  person,  born  to  thine  in  any  station 

Her  fortunes  havo  employed  many  pens.  Among  the  latest 
serious  works  dealing  with  t??m  may  be  mentioned  M.  Antonio 
Debidonr'a  L' Isnptrairlts  I'Ktcivra:  Etvd*  Criiiqtu,  Paris,  1855, 
which  endeavours  to  vindicate  her  from  the  aspersions  of  rrocopius ; 
and  aicong  more  imaginative  writings  are  Sir  Henry  Pottinger's 
interesting  romance  Blut  and  Green  (London,  Hurst  and  Blackett, 
1879),  H.  Rhangabea  tragedy  8<o5»f>a  (Leipsic,  1884),  and  11. 
Ssrdou's  play  Thtodora,  produced  in  Paris  in  1884.  See  also  Dr 
?.  Dahn'a  Prokopio*  von  Catarea,  1863.  (J.  BR. ) 

THEODORE  or  MoP8tn»TiA,  tho  most  eminent  repre- 
sentative of  the  so-called  school  of  Antioch,  the  beginnings 
of  which  date  from  about  the  middle  of  the  3d  century 
(see  Lccun  and  Paul  of  Sa.mosa.ta).  He  was  born  at 
Antioch  about  the  middle  of  the  4th  century,  and  was  a 
friend  of  Chrysostom  ;  in  rhetoric  the  celebrated  Libanius 
was  his  teacher.  Soon,  however,  he  attached  himself  to 
the  school  of  the  great  exegete  and  asce  -,  Diodorus,  a 
pre*bytcr  in  Antioch,  and,  with  only  a  transitory  period  of 
vacillation,  he  ever  afterwards  remained  faithful  to  the 
theology  and  ascetic  discipline  of  this  master.  Under 
Diodorus  he  became  a  skilful  esegete,  and  ultimately  the 
pupil  outstripped  the  master  in  Biblical  learning.  About 
3S3  Theodore  became  a  presbyter  in  Antioch,  and  began 
to  writo  against  Eunomius  the  Arian  and  against  the 
christology  of  Apollinaris.  Soon  after  392  he  became 
bishop  of  Mopsuestia  in  Cilic-a  (th9  modern  Missis  near 
Adana).  \s  such  he  was  bold  in  great  respect,  and  took 
part  in  several  synods,  with  a  reputation  for  orthodoxy  that 
was  never  questioned.  It  was  greatly  to  his  advantage  that 
in  tho  Eastern  Church  the  period  between  the  years  390 
and  428  was  one  of  comparative  repose.  He  was  on  friendly 
terms  even  with  Cyril  of  Alexandria.  He  died  in  428  or  429, 
towards  tho  beginning  of  tho  Nestorian  controversy. 

Theodore  was  a  very  prolific  writer,  but,  before  all,  an  exegeta. 
He  wrote  commentaries  on  almost  every  book  of  the  Old  and  New 
Testaments,  of  which,  however,  only  a  small  proportion  is  now 
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extant,  ai  at  a  later  period  ho  lost  credit  in  the  church.  We  still 
poaseaa  in  Greok  his  commentary  on  the  Minor  Prophets,  and  in 
Latin  translations  commentaries  on  the  minor  Pauline  epistles, 
beside  Tory  many  fragments,  especially  of  that  on  the  epistle  to 
the  Romans.  Theodores  importance  as  an  exegeto  lias  in  two  char- 
acteristica :— (1)  in  opposition  to  the  allegorical  method  he  insists 
on  getting  at  the  literal  meaning,  and  adheres  to  it  when  found  ; 
(2)  in  his  interpretation  of  the  Scriptures  be  takes  into  account  the 
historical  circumstances  in  which  they  were  prodnced,  and  aubsti- 
tutes  too  historical-typological  for  the  paeumatico-chrislological 
interpretation  of  prophecy ;  in  other  words,  he  interprets  all  Old 
Testament  pavsagoa  historically  in  the  hrst  instance,  and  sees  the 
fulfilment  of  Old  Testament  prophecy  in  the  history  of  Christ  and 
His  church  only  in  so  fax  as  the  entire  Old  Testament  is  a  "  shadow 
of  things  to  come."  Following  his  master  Diodorus,  who  had 
already  written  a  treatise  Td  lu&ofi  StipUi  vol  AAXiryopUj, 
Theodore  also  was  the  author  of  a  special  dissertation  against  the 
allegorists,  {.«.,  against  Origin  and  his  followers,  which,  however, 
has  unfortunately  perished. .  The  comparative  freedom  of  Theodore's 
Tiew  of  inspiratinn  is  a  bo  noteworthy.  He  discriminates  between 
historical,  prophetical,  and  didactic  writings,  and  in  accordance  with 
this  distinction  assume*  varying  degrees  of  inspiration.  Finally, 
he  entertained  very  bold  opinions  about  the  canon  and  several  of 
the  books  included  in  it.  He  esteemed  Tery  lightly  the  Solomonic 
writings  snd  the  book  of  Job;  Canticles  ha  explained  aa  a  nuptial 
[ioem  of  Solomon's ;  the  book  of  Job  appeared  to  him  in  many 
places  hardly  worthy  of  its  subject,  and  he  censures  the  writer 
sharply;  Chronicles,  Ezra,  and  Nelu-miah  he  entirely  rejected;  ho 
denied  the  accuracy  of  the  titles  of  the  Psalms,  and  referred  the 
so-called  Messianic  element  almost  invariably  to  the  longs  of  Israel ; 
ha  even,  criticized  the  catholic  epistles  and  rejected  the  epistle  of 
James.  Hi*  commentaries  contain  a  great  deal  of  learned  matter, 
and  his  grammatico-historical  observations  are  still  to  soma  extent 
useful  Bat,  on  the  other  hand,  his  learning  must  not  be  over- 
estimated. It  tails  behind  that  of  Origan,  Eusebius,  and  Jerome, 
notwithstanding  the  superiority  of  his  method.  It  is  specially 
noticeable  that  Theodore  troubled  himself  littl»  about  textual 
criticism.  He  simply  accepts  the  text  of  the  LXX.  aa  that  of 
revelation,  and  never  manifests  the  slightest  effort  to  control  it  by 
the  original  or  by  the  Syriac 

But  in  addition  to  bis  commentaries  Theodore  also  wrote  extensive 
dogmatico-polemical  works,  which  were  destined  to  operate  long 
after  his  death  disastrously  for  his  fame.  Aa  a  disciple  of  Diodorus, 
Theodore  accepted  the  Hieene  teaching  on  the  doctrine  of  the 
Trinitr,  bat  at  the  same  time  in  christology  took  up  a  position 
very  closely  approaching  that  of  Paul  of  Samosete.  The  violence 
of  his  opposition  to  his  fellow  countryman,  Apollinaris  of  Laodicea, 
perhaps  the  most  acuto  and  far-seeing  theologian  of  the  century, 
made  it  necessary  for  Theodore  to  formulate  his  christology  with 
precision  (in  fifteen  books  on  the  Incarnation — all  lost  except  a  few 
fragments— and  in  special  treatises  against  Apollinaris).  He  held 
the  Logos  to  have  ■  asumed  a  complete  manhood,  which  had  to  peas 
through  the  stages  of  ethical  development  just  as  in  the  case  of  any 
other  human  being.  In  this  the  Logos  only  supported  the  man 
Christ  Jesoa,  but  was  not  essentially  connected  with  him ;  the  Logo* 
dwelt  in  him  (iroutu,),  but  any  such  thing  as  frawni  4>v<ri*i  did  not 
;  exist,  because  the  Unite  is  nut  "capax  infiaiti."  and 
i  any  irmau  would  have  destroyed  the  reality  of  the  human 
nature.  The  same  sober  and  thoughtful  way  of  looking  at  things, 
and  the  aara*  tendency  to  give  prominence  to  the  moral  element, 
which  characterize  the  commentaries  of  Theodore  appear  also  in  his 
dogmatic.  When,  accordingly,  the  Kestorian  controversy  broke, 
out,  his  works  also  were  dragged  into  the  discussion.  At  Ephesus, 
indeed,  the  memory  of  Theodore  docs  not  appear  to  have  been 
attacked,1  bat  soon  afterwards  the  assault  began.  Marios  Morcator, 
Kabulaa  of  Bdossa,  Cyril,  and  other  monophy rites  brought  the 
charge  of  heresy  against  bis  writings,  and  sought  to  counteract 
their  influence.  But  it  was  not  utitil  more  than  a  century  after- 
wards that  his  fanatical  adversaries  succeeded — in  spite  of  tho 
strong  opposition  of  tho  best  theologians  of  the  West— in  obtaining 
from  Justinian  the  condemnation  of  his  works  in  the  controversy 
of  the  Trie  Capitula,  as  it  is  called ;  this  act  of  the  emperor  was  con- 
firmed by  tho  fifth  oacutncnicsl  council,  and  Theodore's  name  was 
accordingly  deleted  from  tho  list  of  orthodox  writers.  Prom  that 
day  Theodore's  works  ceased  to  be  read  within  the  Byzantine  Church, 
and  hence  havt  been  lost.  The  8yrians,  on  the  other  hand,  have 
always  held  in  high  t*tc«m  tho  memory  of  the  great  teacher,  and 
have  oven  carried  lack  their  liturgy  to  hia  name.  The  Nestorians 
possess,  or  possessed,  a  very  large  number  of  writings  by  him  in 
Syriao  translationa.* 

Theodore  took  part  also  in  the  Pelagian  controversy  at  the  time 
it  raged  in  Palestine.  In  tho  treatise,  only  partially  pre- 
L*  H>a»  Tot«  A^orvot  fitu  ko)  »i  -yraVjr  wraltw  rtbt 

*p  toy  bin  vu  spofctn  of;  sea  Hail 

Ml.  <V..  MJ.  1,  p.  *  »t. 

—  p.  MS)  if.,  cd.  Bates. 


'  A  WVtif  Pitim,  fc Iwp *  pe~t  tfnwTw) 

»  Sr.  Photiua.  BMioO.,t.m 


Madrmt,  he  sharply  controverts  the  doctrine  of  original  sin 
and  Jerome  its  advocate.  In  his  view  the  theory  of  Augustine  is 
"a  new  heresy,"  "a  malady";  he  regal  ded  it  aa  a  doctrine  which 
necessarily  led  to  dualism  and  Maniehieism,  The  attitude  thus  taken 
by  Theodore  is  not  surprising;  he  more  nearly  takes  up  the  ground 
of  the  old  chuich  doctrine  ss  set  forth  in  the  apologists  and  in  the 
great  Greek  fathers  of  the  8d  and  4th  centuries.  The  Pelagians 
driven  from  the  East  were  received  by  him  in  Cilicla. 

A  brother  of  Theodore,  Pplychronina  by  name,  bishop  of  Apamea, 
also  achieved  fame  as  an  exegete,  and  expounded  the  theology  of 
the  school  of  Antioch.4 

Utmlm.— Miens,  Fmtrtl. , ser.  Or..  Ixvt  Tho  Greek  fni/rroem*  of  Theodora's 
Maw  Testament  eoramanurlee  hav»  bras  collided  by  Frtlocha  (Tluo<L  Jfam.  as 
M.  T.  Comm.,  Tarta,  \M7\  Tha  comoimUrtes  as  the  ItaUue  tpUdta  (Plus, 
Bptc.  Salaam,  |.  4*  u.)  bars  tma  rorocnixed  by  Jscobl  (Ittthr.  f.  tkrUU. 
Wtuntch.,  ISM)  and  lltirt  (Jam.  CTau.  and  Sarr.  ntlal.,  tr  .  Met,  p.  Jt'2  ..;  ), 
and  edited  by  laaobl  (11  alia  ITahrcntty  Pnvamtn,  18i4-00).  They  lute  alao  Imd 
edited  T*ry  admirably  by  SwcU  (Thcod.  Uopt.  aa  Eyp.  A  fault  Comm.,  1.,  u., 
Cambridge,  ISMMSJk  alosa  *l:h  iba  Greek  fragments  and  lbs  fraamenta  of  Um 
dogmaiical  writings .  on  tbn  edition,  see  ScbOrer,  Thtcl.  hit.  Zlg , ,  1SS0-8J.  The 
commentary  en  tbe  Minor  Prophets  will  be  fennel  In  Mai's  Jfoc.  Pair.  WfMi, 
*U.  ISM  (Wemnrn.  tVnin,  IW  ;  Mai,  Script.  Vtt.  Xot.  Cat,  vt,  1831),  Bee  ska 
Sachan,  TIhxdL  Mapt.  Frugm.  Striae*.  Lelpale,  IMS,  and  BaMhcra.  "  Der  ruiroea- 
commcntar  d«e  Theod.  v.  Mops  la  Syr.  Bearbcitunfl,"  In  Ztttkr.  f.  A  TiUht 
WUttnteh.,  v.  S3  aa.  Extracts  from  tho  wrltlnsi  of  Thradcre  occur  In  the  Catrnm 
of  Muliu  Meirator,  la  tho  Ada  of  tl>a  third  and  nfih  oecumenical  coundk,  In 
Factnidua,  Ubcratu.  and  Ttwotlore's  tblaf  ndmiary.  Lcoattua  ByianUnaa. 

Tt»  pnn<lp»l  mor.o(tr>ph  on  Theoaure,  spart  from  lbs  tacellcnt  nrolfironicai 
of  8»ete,  la  that  of  Klhn  (fa  r.  Unpt.  a.  Jamillut  AJHc  alt  Bxrotlaa,  rrelborg, 
laaol   On  hb)  bnportanee  for  the  history  of  dogane,  sec  the  prat  wcrki  of  lUiar 
and  Darner.   Upon  tbt  Antloeb  school  la  naneral,  com  par «  MUnteber,  Ccaani. 
da  Sctola-  AiUltck.,  Copenhagen,  1SU;  Hrrrenrotber,  Via  aatiedt.  &Aa.V.  lb)*; 
and  Klhn.  JHa  Br4t*ttmg  3er  anMoea  Bchmla,  ClchsHdt,  ISM.   literary  scd 
btoxraphbcal  datalla  vUl  bo  foond  la  Daptn,  Tlllemont,  Cave,  Pabrlciaa.  KorU 
Gnmxr,  VhrOchb,  JLkut:  aea  also  FrtliaclM,  Dt  7X«xt  Mvpt,  TVa  at  Scriplu 
!»»«:  SIcfftrt,  Thaod.  Map*.  Tat.  Teal  gabria  Imttrpr.  Via<L,  Katlaboa,  Ut7- 
Kleaer,  Symbol.  In.  ad.  Thtot  M.  prrU*.,  (loulnxen,  18M;  Spocht,  7Vo«f.  « 
Map.  u.  TSroderat,  Wonlch,  1W1 :  Klhn  to  tho  TtU>,  (juana/Kltr*  l«7t;  SrMa 
In  ra«x.  .Varf.  nix  Wurtmb  ,IL  1l0f. ;  and  BallHol,  •Bar  nne  TradaciMn  UUae 
da  Tli.  de  Mops.,"  la  An*,  da  HkUe*.  Clmt.,  Lfei.  (A.  HA.) 

THEODORE,  the  name  of  two  popes.  Theodore  I., 
from  November  642  till  May  649,  succeeded  John 
He  was  tho  son  of  a  bUhop,  and  was  born  in  Jeru- 
salem, A  zealous  opponent  of  monothelitism,  in  the  coarse 
of  the  protracted  controversy  he  in  a  Roman  synod  ex- 
communicated Pyrrhua,  patriarch  of  Constantinople,  and 
signed  the  document  with  ink  mingled  with  consecrated 
wine.  Theodore  IL  had  a  pontificate  of  only  twenty  days 
(NoY.-Dec.  897). 

THEODORET,  bishop  of  Cyras,  and  an  important 
writer  in  the  domains  of  exegesis,  dogmatic  theology, 
church  history,  and  ascetic  theology,  was  born  in  Antiocli, 
Syria,  about  390.  At  an  early  age  he  entered  the  cloister ; 
and  in  423  he  became  bishop  of  Cyrus,  or  Cyrrhus,  a  small 
city  between  Antioch  and  the  Euphrates,  where,  except  for 
a  short  period  of  exile,  he  spent  ail  the  rest  of  his  life, 
The  dato  of  his  death  is  uncertain,  but  it  must  have  been 
at  least  six  or  seven  years  later  than  the  council  of  Chal- 
cedon  (451).  Although  thoroughly  devoted  to  the  ideals 
of  monasticism,  he  discharged  his  episcopal  duties  with 
remarkable  seal  and  fidelity.  He  was  diligent  in  the  cure 
of  souls,  labouring  hard  and  successfully  for  the  conversion 
of  the  numerous  Gnostic  communities  and  other  heretical 
sects  which  still  maintained  a  footing  within  tho  diocese. 
He  himself  claims  to  havo  brought  more  than  a  thousand 
Marcionitos  within  the  pale  of  the  church,  and  to  have 
destroyed  many  copies  of  the  Diaiessiron  of  Tatian,  which 
were  still  in  ecclesiastical  use ;  and  he  also  exerted  bunself 
to  improve  the  diocese,  which  was  at  once  largo  and  poor, 
by  building  bridges  and  aqueducts,  beautifying  the  town, 
and  similar  works. 

As  an  exegete  Theodoret  belongs  to  the  Antiochene  school,  of 
which  Diodorus  of  Tars  as  and  Theodore  of  Mopsuestia  were  the 
heads.  He  was  not  actually  the  personal  disciple  of  either,  but 
he  adopted  their  methods,  though  without  the  consistency  and 
boldness  of  the  first-named.  His  extant  commentaries  (those  on 
Canticles,  on  the  Prophets,  on  the  book  of  Psalms,  and  on  the 
Pauline  epistles — the  last  the  most  valuable)  are  among  the  beat 
performances  of  the  fathers  of  the  church.  They  are  brief,  yet  not 
wanting  in  that  element  of  practical  edification  on  which  Chrysostom 
lays  special  weight  as  characteristic  of  tbe  Antiochene*.  In  addition 
to  these  complete  commentaries,  we  have  fragments  of  some  others 
(of  that  on  Isaiah,  for  example),  principally  met  with  in  cat. 
There  are 
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Theodoret'*  chief  Importance  is  M  a  dogmatic  theologian,  it 
having  fallen  to  his  lot  to  take  part  is  the  great  monophysite- 
Neetorian  controversy  and  to  bo  tho  moet  considerable  opponent 
of  the  views  of  Cyril  and  Dioscuras  of  Alexandria.  For  more  than 
twenty  jean  ho  maintained  the  etmggle  against  the  Aloxandrian 
dogmatic  and  its  formal*  (SeaTeVet,  frwii  »«•*  ivirrwir,  pto. 
Mrrmjit,  Uuait  d>wr»4,  and  the  like),  and  tanght  that  in  the 
of  Christ  we  muet  etrictly  distinguish  two  nature*  (hypo- 
a),  which  are  united  indeed  in  one  person  (jproaopon),  but  are 
not  amalgamated  in  essence.  For  these  years  bis  history  coincide* 
with  that  of  the  Eastern  Church  from  430  to  451,  and  for  this  rery 
reason  it  is  impoasiblo  to  sketch  it  even  briefly  here  (see  Hefele,  Cone.- 
jack.,  toL  ii.).  The  issue  was  not  unfavourable  to  Theodoret'e 
cause,  hot -melancholy  enough  for  Theodoret  bimsrlf-  the  council 
of  Cbalcedon  condemned  monophysitism  indeod,  but  be  unhappily 
yielded  to  pressor*  so  far  as  also  to  take  part  in  pronouncing 
anathema  upon  Mratorios,  and  upon  all  who  call  not  the  Holy 
Virgin  Mother  of  God,  and  who  divide  the  one  Son  into  two."  As 
Theodoret  hud  previously  been  a  constant  defender  of  Kestorin*,  it 
was  impossible  for  him  to  concur  in  this  sentence  upon  his  unfortu- 
nate friend  with  a  clear  conscience,  and  in  point  of  (act  he  did  not 
change  his  own  dogmatic  position.  It  is  distressing,  therefore,  to 
find  him  iu  his  subsequent  Epitome  classing  Nestorius  as  a  heretic, 
and  speaking  of  him  with  the  ntroost  hostility.  Borne  of  Theo- 
doret'e dogmatic  works  are  no  longer  extant:  of  his  five  books 
Utpl  irvOpuirivw,  for  example,  directed  against  Cyril  after  the 
council  of  Ephesus,  we  now  possess  fragment*  merely.  A  good  deal 
of  what  passes  under  his  name  has  been  wrongly  attributed  to  him. 
Certainly  genuine  are  the  refutation  ('Avrrport)  of  Cyril's  twelvo 
Arattpartepat  of  Keatoriua,  and  the  'Epcrtffnjr,.  or  Tl  ki/topfot 
(written  about  448),  consisting  of  three  dialogues,  entitled  respect- 
ively "Arpmat,  'Kviryxirrai,  and  'ArafNlf,  in  which  tho  monophys- 
itism of  Cyril  is  opposed,  and  its  Apollir.irian  character  insisted  on. 
Among  the  apolopetico-dogmatic  works  of  Theodoret  must  be 
reckoned  bis  ten  discourse*  n»el  vpovelat. 

Theodoret  give*  a  valuable  exposition  of  his  own  dogmatic  in 
the  fifth  book  of  his  A/penv^s  Kanspi/ftac  /»it»M.  already  referred 
to.1  This,  the  latest  of  his  works  in  the  domain  of  church  his- 
tory (it  was  written  after  451),  is  a  source  of  great  though  not  of 
primary  importance  for  tho  history  cf  the  old  heresies.  -  In  spite 
of  the  investigations  of  Volkmar  and  Hilgenfeld,  we  are  still  some- 
what in  the  dark  as  to  the  authorities  hS  used.  The  chief  un- 
certainty is  as  to  whether  he  knew  Justin's  Syntagma,  and  also  as 
to  whether  he  had  access  to  the  PhUosophumena  of  Hippolytus  in 
their  complete  form.  Beside*  this  work  Theodoret  has  also  left  us 
a  church  history  in  five  books,  from  324  to  429,  which  was  pub- 
lished shortly  before  the  council  of  Chaleedon.  The  style  is  better 
than  that  of  Socrates  and  Sozomm,  as  Photiu*  has  remarked,  but 
as  a  contribution  to  history  the  work  is  inferior  in  importance. 
It  is  probable  that  its  author  was  acquainted  with  tho  labours  of 
Socrates ;  he  appears  also  to  have  used  those  of  Fhilostorgiu*  the 
Arian,  but  not  those  of  Sozomen.  Something  indeed  still  remains 
to  bo  cleared  up  aa  to  the  sources  he  employed ;  spart,  however, 
from  tome  documents  be  has  preserved,  relating  to  the  Arian  con- 
troversy, be  does  not  contribute  much  that  is  not  to  be  met  with  in 
Socrates.  He  made  a  thorough  study  of  the  writing*  of  Athamuius 
for  the  work.  As  regards  chronology  he  is  not  very  trustworthy ; 
on  tjie  other  hind,  his  moderation  toward*  opponents,  not  except- 
ing Cyril,  deserve*  recognition.  The  'EAAwnirair  ttpawtvruet 
TatfijMvwr  (Dt  Curandu  Or*rorvm  AftctUmibu*)— written  before 
438— is  of  an  historical  and  apologetic  character,  very  largely 
indebted  to  Clomontof  Alexandria  end  Euscbius;  it  aims  at  showing 
tho  advantages  of  Christianity, aa  compared  with  Hellenism,  and 
deals  with  the  assaults  of  pagan  adversaries.  The  superiority  of 
the  Christian  faith  both  philosophically  and  ethically  is  set  forth, 
tho  chiof  stress  being  laid  on  monachism,  with  which  heathen 
philosophy  has  nothing  to  compare.  Much  prominence  is  also 
given  to  the  cult  of  saints  and  martyr*. 

On  this  side  of  his  character,  however,  Theodoret  can  best  be 
studied  in  the  thirty  ascetic  biographies  of  his  ♦iA40«oi  Irra'pia. 
This  collection,  which  hat  been  widely  read,  i*  a  pendant  to  the 
Hittoria  Lauriaea  of  Palladius  and  the  monkiah  tale*  of  Sozomen. 
For  the  East  it  has  had  the  same  importance  as  the  similar  writing* 
of  Jerome,  Sulpicins,  Suverus,  and  Cassiaous  for  the  West  It  shows 
that  tho  "sobriety"  of  the  Antiochene  scholars  can  be  predicated 
odIv  of  their  exegesis ;  their  style  of  piety  was  aa  exaggerated  in  its 
devotion  to  the  ideals  of  monaaticiaui  as  was  that  or  their  mono- 
physite  opponents.  Indeed,  ono  of  the  oldest  leaders  of  the  school, 
Diodorus  of  Tarsus,  was  himself  among  the  strictest  ascetics. 

Nearly  200  lotters  of  Theodoret  have  come  down  to  us,  partly  in 
A  separate  collection,  partly  in  the  Ada  of  the  councils,  and  partly 
In  the  Latin  of  Mariu*  Mercator;  they  are  of  great  value  not  only 

1  Roman  Catholic  writers  vary  greatly  in  tbeir  estimate  of  Theodoret's 
christology  and  of  his  general  orthodoxy.  On  the  latest  essay  on  this 
subject,  by  Bertram  (Tkrodorrti,  Bpitoopi  Cyrrmit,  Dvctrina  Chruto- 
log%ca,  HUdesbeim,  1833),  see  ThtoL  Lit.-Ztung.,  1683,  663  *f. 


for  the  biography  of  the  writer  bnt  also  for  the  history  of  hi* 
diocese  and  of  the  church  in  general. 

•  The  edaJoa.  of  Stnnoad  (Farts,  IMS)  was  afterwards  completed  by  Cornier 
fl684\  wbo  kit  also  wrluon  dissertations  on  the  amber's  works.  Scnolto  sad 
NSoacIt  pobll«b»d  a  saw  edition  <«  ral*.,  Halle,  170-74)  baaod  oe  that  of  thetr 
pied«ea>on;  a  glooaary  wu  altetwardi  addod  bj  Baser.  THo  reprint  win  be 
foood  m  vela.  Uu-lmli  of  Mlcne,  and  con.ld.rabl.  port  lorn  occur  In  Mind. 
Be.ldu  il>o  aarller  labours  of  Tlllemoot,  Cellller.  Oadln,  Do  Ha.  and  Fabrtcltt* 


and  HarloM,  t»*  Scbrticth,  KirtkmrrtuK,.  toL  irlll,;  Hcfels,  CMt.-pnr*.,  vol  II.; 
Rlcbter,  De  Thra4er«<,  tfp  Paul.  ItltrprtU.  Lelp.lc.  IBM;  Binder,  £tukt  t«r 
fVooW,  Centra,  11*44 ;  Staodlln,  (hick  «  lit,  drr  KiriSnfttth.,  lUoorrr.  I8S7; 
Klbn  bit  Bedttiiunf  dtn'miioth.  StJiult,  1S««;  Dteetel,  Dot  A.  T  in  <Ur  tKrtilt. 
Xtrdt,  Jena,  IMS;  Speebt,  TKtodor  w.Moptnttia  m.  TAtodcr*  ».  Cfrmt,  Munich. 
1871 ;  Rom,  Dt  Ttmdortlo  CttmtntU  H  Etutbii  Conptlamrt  Ralls,  1083 ;  J  op, 
QutUmunttrtatKM.  <L  grltrk.  KirdknJktUcnlrm,  Ulpatc,  1S94  i  and  Mttller,  in. 
••  Theodoret,-  In  Henof  Pllus  fUa/mtftl.,  toL  it.  (A.  HA.) 

THEODORIC,  king  of  the  Ostrogoths  (c.  454-526). 
Referring  to  the  article  Goths  for  a  general  statement  of 
the  position  of  this,  the  greatest  ruler  that  the  Gothic 
nation  produced,  we  add  here  some  details  of  a  more 
personal  kind.  Thoodoric  was  born  about  the  year  454, 
and  was  the  son  of  Thendemir,  one  of  three  brothers- 
who  reigned  over  the  East  Goths,  at  that  time  settled 
in  Pannonia.  The  day  of  his  birth  coincided  with  the 
arrival  of  tho  news  of  a  victory  of  his  uncle  Walamir  over 
the  sons  of  Attila.  The  name  of  Theodoric'a  mother  was 
Erelieva,  and  sne  is  called  the  concubine  of  Theudemir. 
The  Byzantine  historians  generally  call  him  son  of 
Walamir,  apparently  because  the  latter  was  the  beat 
known  member  of  the  royal  fraternity.  At  the  age  of 
seven  he  was  sent  as  a  hostage  to  tho  court  of  Constan- 
tinople, and  there  spent  ten  years  of  his  life,  which  doubt- 
leas  exercised  a  most  important  influence  on  his  after 
career.  Shortly  after  his  return  to  his  father  (about  47 1 ) 
•he  secretly,  with  a  eomitatvs  of  10,000  men,  attacked  the 
king  of  the  Sarmatians,  and  wrested  from  him  the  import- 
ant city  of  Singidnnnm  (Belgrade).  In  473  Theudemir, 
now  chief  king  of,  the  Ostrogoths,  invaded  Mcesia  and 
Macedonia,  and  obtained  a  permanent  settlement  for  his 
people  near  Thessalonica.  Theodoric  took  the  chief  part 
in  this  expedition,  the  result  of  which  was  to  remove  the 
Ostrogoths  from  the  now  barbarous  Pannonia,  and  to  settle 
them  aa  "foederati"  in  the  heart  of  the  empire.  About 
474  Theudemir  died,  and  for  the  fourteen  following  years 
Theodoric  was  chiefly  engaged  in  a  series  of  profitless 
wars,  or  rather  plundering  expeditions,  partly  against  the 
emperor  Zono,  but  partly  against  a  rival  Gothic  chieftain, 
another  Theodoric,  son  of  Triariua.*  In  488  he  set  out 
at  the  head  of  his  people  to  win  Italy  from  Odoacer. 
There  is  no  doubt  that  be  had  for  this  enterprise  the 
sanction  of  the  emperor,  only  too  anxious  to  be  rid  of  so 
troublesome  a  guest.  But  the  precise  nature  of  the  rela- 
tion which  waa  to  unite  the  two  powers  in  the  event  of 
Tbcodoric's  success  was,  perhaps  purposely,  left  vague. 
Theodoric's  complete  practical  independence,  combined 
with  a  great  show  of  deference  for  the  empire,  reminds  us 
somewhat  of  the  relation  of  the  old  East  India  Company 
to  the  Mogul  dynasty  at  Delhi,  but  the  Ostrogoth  waa 
sometimes  actually  at  war  with  his  imperial  friend.  The 
invasion  and  conquest  of  Italy  occupied  more  than  four 
years  (488-493).  Theodoric,  who  marched  round  the 
head  of  the  Venetian  Gulf,  had  to  fight  a  fierce  battle  with 
the  Gepidte,  probably  in  tho, valley  of  the  Save.  At  the 
Sontius  (Isonto)  he  found  his  passage  barred  by  Odoacer, 
over  whom  he  gained  a  complete  victory  (28th  August 
489).  A  yet  more  decisive  victory  followed  on  the  30th 
September  at  Verona.  Odoacer  fled  to  Ravenna,  and  it 
seemed  as  if  tho  conquest  of  Italy  waa  complete.  It  was 
delayed,  however,  for  three  years  by  the  treachery  of 
Tufa,  an  officer  who  had  deserted  from  the  service  of 
Odoacer,  and  of  Frederic  the  Rugian,  one  of  the  com- 
panions of  Theodoric,  as  well  as  by  the  intervention  of  the 
Burgundians  on  behalf  of  Odoacer.    A  sally  was  made 


*  In  on«  of  the  Intervale  of  friendship  with  the  emperor  In  483 
teodorle  waa  mad*  muter  of  tb*  household  troops  and  in  484  consul. 
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from  Ravenna  by  the  besieged  king,  who  was  defeated 
in  a  bloody  battle  in  tie  Pine  Wood.  At  length  (26th 
February  493)  the  long  and  severe  blockade  of  Ravenna 
was  ended  by  a  capitulation,  the  terms  of  which  Theodoric 
disgracefully  violated  by  slaying  Odoacer  with  hia  own 
haDd  (15th  March  493).    See  Oiwackr. 

The  thirty-three  years'  reign  of  Theodoric  was  a  time  of 
unexampled  happiness  for  Italy.  Unbroken  peaco  reigned 
within  her  bbrders  (with  the  exception  of  a  trifling  raid 
made  by  Byzantine  corsairs  on  the  coast  of  Apulia  in 
508).  The  venality  of  the  Roman  officials  and  the  turbul- 
ence of  the  Gothic  noblee  were  sternly  repressed.  Marshes 
were  drained,  harbours  formed,  the  burden  of  the  taxes 
lightened,  and  the  state  of  agriculture  so  much  improved 
that  Italy,  from  a  corn-importing,  became  a  corn-exporting 
country.  Moreover  Theodoric,  though  adhering  to  the 
Arian  creed  of  his  forefathers,  was  during  the  greater  part 
of  his  reign  so  conspicuously  impartial  in  religious  matters 
that  a  legend  which  afterwards  became  current  represented 
him  as  actually  putting  to  death  a  catholic  deacon  who 
bad  turned  Arian  in  order  to  win  his  favour.  At  the 
time  of  the  contested  papal  election  between  Symmachus 
and  Laurentius  (496-502),  Theodoric's  mediation  was 
welcomed  by  both  contending  parties.  Unfortunately,  at 
the  very  close  of  his  reign  (524),  the  emperor  Justin's 
persecution  of  the  Arians  led  him  into  a  policy  of  repri- 
sals. He  forced  Pope  John  to  undertake  a  mission  to 
Constantinople  to  plead  for  toleration,  and  on  his  return 
threw  him  into  prison,  where  he  died.  Above  all,  he 
sullied  his  fame  by  the  execution  of  Boetius  and  Sym- 
machus (see  Boetics).  It  should  be  observed,  however, 
that  the  motive  for  these  acts  of  violence  was  probably 
political  rather  than  religious, — jealousy  of  intrigues  with 
the  imperial  court  rather  than  zeal  on  behalf  of  the  Arian 
confession.  Theodoric's  death,  which  is  said  to  have  been 
hastened  by  remorse  for  the  execution  of  Symmachus, 
occurred  on  30th  August  526.  He  was  buried  in  the 
mausoleum  which  is  still  one  of  the  marvels  of  Ravenna 
(q.v.),  and  his  grandson  Athalaric,  a  boy  of  ten  years,  suc- 
,  under  the  regency  of  his  mother  Amalasuntha. 

Gent-akgy  of  TKtvdoric. 
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of  Theodoric,  married  Thraaamaod,  kind  o<  the 
or  an  earBar  marrtaje,  of  Tbeodahad  (d.  M«). 

AuOurrUut.  —The  authorities  for  tho  life  of  Theodoric  aw  very 
imperfect  Jordan ea,  Procopius,  and  the  curious  fragment  known 
m  Anonymus  Valeaii  (printed  at  the  end  of  Amraiantis  Man-ellinus) 
are)  the  chief  direct  aoorces  of  narrative,  hut  far  the  moat  important 
indirect  source  la  the  Varim  (state-papers)  of  Caasiodorus,  chief 
minister  of  Theodoric.  Halchue  furnishes  some  interesting  par- 
ticular! aa  to  hia  early  life,  and  it  ia  possible  to  extract  a  little 
information  from  the  turgid  panegyric  of  Ennodina.  Among 
German  scholars  Dahn  {Kbiiigt  drr  Umnaiun,  ii.t  iii.,  and  iv.), 
Maneo  (GtschicAU  da  OslfotAitcKm  Rticht  in  Italien),  and  Sartorius 
( Vtrwuch  tber  die  Regitrung  dtr  OttQoihtn,  Itc. )  have  done  moat  to 
illustrate  Theodoric'*  principles  of  government  The  Engliah  reader 
may  consult  Gibbon's  D*din*  and  Pali,  chap,  xxxix.,  and  Hodgkin  • 
ftstysurf  ktrlnvadert,  vol.  iU.,  and  LdUn  o/ Cwiodorus.  (T.  H. ) 

1  THEODOSIA,  or  Kafka,  a  seaport  and  district  town 
of  Russia,  situated  on  the  east  coast  of  Crimea,  69  miles 
to  the  east-north-east  of  SimpheropoL  Its 


which  has  a  width  of  18  miles  and  is  never  frozen,  is  well 
protected  from  east  and  west  winds,  and  partly  also  from 
the  south,  but  its  depth  is  small,  ranging  from  11  to  1 4 
feet  and  reaching  35  feet  only  in  the  middle.  The  want 
of  railway  communication  with  the  interior  prevents  it 
from  gaining  the  commercial  importance  it  might  otherwiso 
have  possessed,  so  that  its  population  was  only  10,800  in 
1881. — a  low  figure  when  compared  with  the  20,000  it 
had  in  1672  and  still  more  with  the  figure  returned  in  last 
century.  Many  remains  of  its  former  importance  exist 
in  the  city  and  neighbourhood,  the  chief  being  a  beauti- 
ful mosque — formerly  a  Genoese  cathedral — synagogues 
several  centuries  old,  old  towers  with  inscriptions,  baths, 
and  a  palace  of  Shah-Ghirei  in  tho  suburbs.  Gardening  is 
one  of  the  leading  industries  ;  fishing,  a  few  manufactures, 
agriculture,  and  trade  are  also  carried  on.  The  foreign 
trade,  which  in  1830-40  reached  an  average  of  £90,000 
for  exports  and  £66,500  for  imports,  afterwards  fell  off, 
but  it  has  experienced  a  revival  in  the  course  of  the  last 
15  years,  the  exports  of  corn,  linseed,  and  wool  having 
reached  £167,853  in  1884.  The  imports  are  insignificant 
Theodosia,  a  Milesian  colony,  was  in  Strabo'a  day  a  flourishing 
aeat  of  trado  (especially  in  grain),  with  a  harbour  capable  of  accom- 
modating a  hundred  ships  ;  but  before  Arrian's  timo  (c.  125  a.n.) 
it  appears  to  hare  been  destroyed.  More  than  a  thousand  years 
later  (1263  to  1267)  the  Genoese  established  here  their  colony  Kate 
or  Kefa,  which  grew  rapidly  up  notwithstanding  the  rivalry  of  the 
Venetians.  It  was  fortified,  and  became  the  see  of  a  bishop,  as 
welt  aa  the  chief  centre  for  the  Genoese  colonies  on  the  Black-Sea 
coasts.  It  remained  Dearly  independent  until  1475,  when  it  was 
taken  by  the  Turk3.  but  it  continued  to  prosper  under  their  rule, 
under  the  name  of  Kutchuk  Stambul,  or  Kryon-SUmbul  (Stanbul 
of  Crimea).  The  Russians  took  it  in  177*1,  and  annexed  it  in 
1774.  From  that  date  it  began  to  decay,  and  had  only  3200 
inhabitants  in  1829,  the  emigration  of  the  Crimean  Tartars 
and  the  competition  of  Odessa  being  obstacles  to  its  further 
growth. 

THEODOSIUS  L,  emperor  of  Rome,  surnarnod  the 
Great,  was  the  son  of  Theodosius,  Valentinian's  great 
general,  who  in  368-69  drove  back  the  Picte  and  Scots 
from  the  Roman  territories  in  Britain,  and,  after  other 
successes  on  the  Continent,  was  at  last  despatched  to  sup- 
press the  revolt  of  Firmus  in  Mauretania  (372).  Shortly 
after  (376),  the  elder  Theodosius,  despite  his  great  services, 
was  put  to  death  by  order  of  Valens,  prdbably  through 
fear  lest  he  should  be  the  Theodosius  or  Theodore  whom 
the  prophotic  tripod  indicated  as  the  future  emperor. 

The  younger  Theodosius  was  born  about  tho  year  346. 
He  was  a  native  of  Spain,  but  the  exact  place  of  his  birth 
is  uncertain  (Cauca  in  GaJi-.ia  according  to  Idatius  and 
Zosimua,  Italica  according  to  Marcellinus).  Pacatus  ai;  l 
Claudian  seem  to  claim  for  him  at  least  a  relationship 
to  Trajan,  of  which,  however,  there  is  no  satisfactory 
proof.  He  accompanied  his  father  into  Britain  (368), 
and  a  littlo  later  distinguished  himself  by  defeating  the 
Sarmatians  who  had  invaded  Moesia  (374).  On  his 
father's  death  he  retired  to  hia  native  place,  where  ho 
lived  quietly  till  after  the  great  battle  of  Adrianople 
(August  9,  378),  when  Gratian  summoned  him  to  share 
the  empire.  Theodosius  was  made  Augustus  at  Sirmium, 
January  19,  379,  and  was  assigned  all  tho  Eastern  provinces, 
including  Illyricum.  It  was  a  time  of  great  peril  for  tho 
Roman  Btate.  The  Huns  had  just  made  their  appearance 
on  the  western  shores  of  the  Black  Sea,  and,  after  over- 
throwing the  great  nation  of  the  Ostrogoths,  had  driven  the 
more  southern  Visigoths  to  take  shelter  within  the  empire. 
Valens  had  consented  to  receive  them  (376)  on  condition 
that  they  should  deliver  up  their  arms  and  surrender  their 
children  as  hostages  to  be  distributed  throughout  tho 
cities  of  the  East  The  latter  half  of  the  compact  was 
enforced,  but  not  the  former ;  and  the  barbarians,  left  with- 
out any  sustenance,  began  to  plunder  the  open  country. 
After  theirgreat victory  at  Adrianople  they  reached  the  walls 
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of  Constantinople,  whonce  they  were  driven  back  by  the 
va'tnir  of  a  band  of  Saracens.  Meanwhile  the  Ostrogoths, 
the  Taifali,  the  Huns,  and  the  Alans  had  all  crossed  the 
D»nubo  to  share  tbo  spoils  of  the  empire ;  and  it  was 
against  this  motley  host-  that  Thcodosius  had  to  contend. 
He  appears  to  have  gained  some  successes  even  before  his 
elevation  to  the  empire  (Theodoret,  v.  5,  G),  and  shortly 
after  this  retired  to  Thessalonica  to  organize  his  forces. 
He  breathed  courage  into  what  remained  of  the  Roman 
army,  and  summoned  tha  very  miners  to  his  standard. 
Hut  his  chief  reliance  was  placed  in  certain  bodies  of  the 
Goths  whom  ho  had  enrolled  in  his  rvervice.  These,  under 
their  royal  leader  Modare*,  guin.xl  at  least  one  decisive 
vVtory,  probably  in  the  course  of  379.  From  the  unchron- 
oiogiral  account  of  a  later  writer,  Zosimus,  to  when  we 
owe  almost  all  the  details  of  Theodosius's  early  campaigns, 
\ro  may  infer  that  in  the  course  of  this  year  or  tho  next 
Fritigern  and  his  Visigoths  were  gradually  driven  across 
the  Danube,  where  they  seem  to  have  met  with  tho  Ostro- 
goths who  had  shared  their  fate.  For  a  time  the  united 
mtions  turned  their  energy  against  tho  Western  empire,  till 
they  forced  Oratian  to  grant  them  leave  to  settle  in  Pan- 
rtouta  and  Mccsia.  Before  setting  out  on  their  new  journey 
they  perhaps  combined  tbeir  forces  to  attack  Athanaric, 
who  had  retreated  with  his  section  of  the  Visigoths  into 
the  wilds  beyond  the  Danube  at  the  time  of  tho  Hunniah 
iuvasioa.  Unable  to  withstand  their  onset,  Athanaric 
f>;Iered  hU  services  to  TbeodosiuB,  and  was  received  into 
Constantinople  with  every  mark  of  favour,  11th  January 
331.  Fifteen  days  later  ha  died,  and  was  honoured  by 
tho  emperor  with  a  splendid  funeral,  whilu  Mi  followers 
faithfully  discharged  tliu  duty  of  guarding  the  Danube. 

In  the  two  preceding  yeara  Tbessaly  and  Macedonia 
had  been  swept  by  the  barbarians.  On  one  occasion  the 
emperor  himself  barely  escaped  from  their  bands  in  a 
midnight  nttack  which  they  had  been  induced  to  make  by 
tho  sight  of  his  blazing  watch  fires ;  on  another  tho  united 
forces  of  the  O^tro^oths  and  Visigoths  crossed  the  Danube 
with  the  design  of  pillaging  Greece.  In  his  efforts  sgainst 
the  invaders  Theodosius  was  ably  seconded  by  his  colleague 
Gratian,  who  despatched  his  Frankish  officers  Baudo  and 
Arbogastes  to  drive  the  enemy  out  of  Macedonia  and 
Thessaly  (3&0),  and,  while  Th'.-odosius  lay  sick  at  Thcs- 
tulontf  .i,  made  such  terms  with  them  as  tho  latter  emperor 
was  glad  to  accept  on  his  recover}'.  A  little  later,  presum- 
ably towards  the  middle  of  ?81,  Promotus,  Theodosius's 
lieutenant,  inflicted  a  terrible  defeat  on  a  motley  host  that 
v  as  attempting  to  cross  the  Danube.  This  was  perhaps 
the  decisive  battle  in  the  war  ;  find  we  read  that  on  October 
3,  382,  all  the  remaining  Goth?  in  the  empire  submitted 
to  Theodosius.  Many  of  tlit-m  appear  to  have  entered  the 
Roman  army  as  ''  fnederati ";  and  indeed,  from  the  very 
commencement  of  his  reign,  Thcodosius  seems  to  have  pur- 
sued a  consistent  policy  of  enrolling  the  Gothic  warriors. 
At  times  they  accepted  hi-  gifH  while  meditating  treachery 
in  thf  irhcurts  :  and  Euniphts  has  preserved  the  story  of 
how  Fravitta,  tho  leader  of  tho  faithful  party,  slew  with 
his  own  hands  his  dishonest  colleague  Friulf  at  a  banquet 
in  the  emperor's  own  tent.  Zo«imus  has  charged  Theo- 
do-dus  with  burdening  the  provinces  with  excessive  duties 
fur  tho  purpose  of  maintaining  a  host  of  useless  barbarian 
officers,  while  the  common  soldiers  were  left  unpaid.  These 
barbarian  troops,  according  to  the  same  writer,  often 
treated  the  Roman  citizens  with  the  utmost  indignity,  and 
on  more  than  one  occasion  provoked  a  retaliation  for  which 
tho  emperor  refused  to  sco  any  excuse.  They  were  not, 
however,  all  quartered  in  one  place,  but  received  into  the 
legions  ;  while  others  were  sent  to  Egypt  On  the  whole, 
it  may  be  said  that  his  policy  of  attaching  the  invaders 
to  himseLf  was  tho  salvation  of  the  empire ;  it  was  they 
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who  bore  tne  orunt  of  the  battle  of  the  Frigiduaj  and- 
the  knowledge  of  the  emperor's  good  faith  towards  the 
Teutonic  auxiliaries  in  bis  service  must  have  contributed 
largely  to  tho  defection  of  Eugeniua's  army  on  the  same 
occasion. 

In  383  Theodosras  created  his  eldest  son  Arcadius 
Augustus.  Tho  aame  year  eaw  the  revolt  of  Maxim  ua 
in  Britain  and  the  murder  of  Gratian  (August  25,  383). 
For  five  years  Theodosius  consented  to  accept  tho  usur- 
per as  his  colleague;  but,  when  Maximns,  flushed  with 
success,  attempted  a  few  years  later  to  make  himself 
matter  of  Italy,  which,  since  the  sudden  death  of  Valen 
tinian  I.  (17th  November  375),  had  been  governed  under 
the  name  of  hi*  young  son  Valentinian  II.,  Theodosius 
advanced  against  the  invader  and-  overthrew  him  near 
Aquileiu  (28th  July  383).  This  victory  was  followed  by 
the  murder  of  Maximus  and  his  son  Victor,  after  whose 
death  Theodosius  .conferred  upon  Valentinian  II.  all  that 
part  of  the  empire  which  his  father  had  held.  Theodosius 
is  said  to  have  licen  induced  to  take  this  camjwign  by  his 
love  for  Valentinian's  sister  Galla,  whom  he  now  married. 
Meanwhile  there  had  been  fresh  dangers  from  tho  Goths 
In  386  another  band  of  the  Grtethingi  or  Ostrogoths, 
attempting  to  cross  tho  Danube,  was  cut  off  by  Promotus 
The  same  general,  in  the  course  of  tho  next  two  years, 
punished  the  barbarians  who  had  deserted  Theodosius  at 
the  beginning  of  tho  campaign  against  Maximus.  Such 
signal  services  as  these,  though  coupled  with  the  fact  that 
he  had  saved  the  emperor's  life,  did  not  prevent  Promotus 
from  falling  a  vietim  to  the  intrigues  of  the  favourite 
Ru6nus,  who  is  charged  by  Zosimus  with  compassing  the 
death  of  other  noble  men.  If  we  may  trust  the  evidence 
of  the  last-mentioned  historian,  from  the  end  of  the  year 
388  Theodosius  resigned  himself  to  gluttony  and  volup- 
tuous living,  from  which  he  was  only  roused  by  the  news 
that,  in  the  Western  empire,  Arbogastes  tho  Frank  had 
slain  the  young  emperor  Valentinian  and  set  up  the 
grammarian  Eugenius  in  his  stead  (15th  May  392). 

Into  the  curious  history  of  the  short-lived  pagan  revival 
in  tho  Western  empire  there  is  no  need  to  enter  here 
Zosimus  assures  U3  that  the  tears  of  Galla  threw  the 
wholo  court  into  confusion  ;  but  there  can  be  little  doubt 
that  to  a  religious,  if  not  superstitious,  mind  like  that  of 
Theodosius  it  might  well  have  seemed  that  ho  wits  lighting 
the  lialtles  of  God,  as  be  led  his  army  of  the  cross  against 
an  enemy  on  whoso  standard  shone  tho  imago  of  Hercules 
(Theodoret,  v.  24).  HU  host  consisted  partly  of  Romans 
and  partly  of  barbarians.  Timasius  was  leader  of  the 
former,  but  under  him  was  ranged  the  more  renowned 
Stilicho  ;  tho  latter  were  led  by  Gainas  tho  Goth  and  Saul 
tho  Alan.  The  engagement  was  fought  near  the  river 
Frigidus,  some  thirty  six  miles  distant  from  Aquileia.  On 
the  first  day  Theodosius's  barbarians,  engaging  with  those 
of  the  hostile  army,  wcro  almost  destroyed,  and  the  victory 
seemed  to  be  with  Eugenius.  After  a  night  of  prayer, 
towards  cock  crow  the  (  mperor  was  cheered  by  a  vision  o! 
St  Philip  and  St  John,  who,  mounted  on  white  steeds, 
promised  him  success.  With  the  morning  be  received 
and  accepted  tho  offer  of  service  on  behalf  of  tho  enemy's 
anibuvb,  and  once  more  advanced  to  the  conflict.  But 
even  &o,  tho  issue  of  the  day  was  doubtful  till,  i£  we  may 
trust  the  coucurrent  testimony  of  all  tho  great  contem- 
porary church  historians,  a  sudden  gust  of  wind  blew  back 
the  enemy's  arrows  on  themselves.  This  was  tho  turning- 
point  of  the  battle:  Eugenius  was  slain  by  tho  soldiers; 
and  two  days  later  Arbogastes  committed  suicide  (Sep- 
tember 5-9,  394).  From  tho  north-eastern  parts  of  Italy 
Theodosius  passed  to  Rome,  where  he  had  his  son  Honorius 
proclaimed  emperor  under  the  guardianship  of  Stilicho 
Thence  he  retired  to  Milan,  where  he  died  of  dropsy  (17th 
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January  395),  leaving  the  empire  to  be  divided  bet' 
his  two  sons  Honorius  and  Arcadius, — Honorius  becoming 
emperor  of  Rome  and  the  West,  Arcadia*  of  Constan- 
tinople and  the  East. 

Important,  howevtr,  as  the  reign  of  Thcodosias  was  from  the 
political  point  of  view,  it  ia  perhaps  (till  more  important  from 
lis  theological.    Accordiue  to  Suromon,  his  parents  were  both 
Mthodox  Christiiti*.  according  to  the  creed  a\uctioned  by  tho 
connxil  of  Niewn.    It  na  cot,  huwever,  till  his  ill  now  at  Thee- 
sslooka  that  the  emperor  recoivod  baptism  at  tho  hands  of 
Bishop  Aschulius,  wheieu]>on,  saya  the  name  historian,  he  issued  a 
di'c-cs!  (February  Zbv)  in  favour  of  the  f»ith  of  St  Peter  and  Pope 
Dinnisus  of  Ro.ne.    This  was  to  bo  the  true  catholic  faith  ;  the 
sdii^rtut*  of  other  creeds  wero  to  be  reckoned  as  heretics  and 
ponisht>J..    The  great  council  of  Constantinople,  consisting  of  150 
Mthcdox  and  36  Macedonian  bishops,  met  in  the  following  year, 
eoftfiruicd  the  Niccae  faith,  ordered  the  affairs  of  the  various  sees, 
and  declared  the  bishop  of  Constantinople  to  rsnk  next  to  the 
bishop  of  Rome.    The  emperor  cannot  be  acquitted  of  the  intoltr- 
■acs  which  marks  edicts  such  as  that  depriving  aposutiriug 
ariitian-s  of  the  right  of  beqaest    It  was  not  till  >8»  or  390  that 
hu  issued  onkrs  for  tbu  destruction  of  the  great  idol  of  Serapia  at 
Alexandria.    Other  edicts  of  an  earlier  or  later  date  forbade  the 
unorthodox  to  hold  aaacmblioa  in  tho  towua,  enjoined  the  surrender 
sf  all  churches  to  the  catholic  bishops,  and  overthrew  tha  heathen 
temples  "  throughout  the  whole  world. "  During  tho  reign  of  Theo- 
doras Gregory  of  Nariaazus  was  made  bishop  of  Constantinople — 
as  appointment  which  ha  did  not  long  retain.    In  SS3  Thcodoaiua 
called  a  new  council  for  the  discussion  of  the  trno  faith.  Tho 
orthodox,  the  Avians,  the  Eunotniana,  and  the  Macedonians  all  aent 
champions  to  maintain  their  special  tenets  before  the  emperor,  who 
finally  decided  ia  favour  of  the  orthodox  party.    He  seems  to  hav« 
■offered  the  Novatiane  to  hold  aaaemblies  in  the  city.  Perhaps 
tbs  riost  remarkable  incident  in  the  life  of  Theodosios  from  a 
penunad  point  of  view  is  the  incident  of  his  submission  to  the 
reprimands  of  Ambrose,  wbo  dared  to  robake  him  and  refuse  to 
admit  him  to  the  Lord's  Supper  till  he  had  dono  publie  penance  for 
i8tf«ring  his  Gothic  auxiliaries  to  murder  the  townsmen  of  Thessa- 
lonica  (390).    Equally  praiseworthy  is  the  generous  pardon  that  the 
empf-ror,  after  much  intsrcessioa,  granted  to  the  seditious  people  of 
Antiojch,  wbo,  ont  of  anger  at  the  growing  imposts,  had  beaten  down 
the  imperial  statues  of  their  city  (387).    When  the  Christians  in 
the  eaaUrn  part  of  the  empire  destroyed  a  Jewish  synagogue  and  a 
ehorch  belonging  to  the  ValentiniAU*,  Theodoeius  gave  orders  for 
the  offenders  to  make  reparation.  Such  impartial  conduct  drew  forth 
a  remonstrance  from  Ambrose,  who,  where  tho  interests  of  his  creed 
was  concerned,  coald  forget  the  common  principle*  of  justice.  In 
a  sermon  pecav-hod  before  Tlieodosins  ho  introduced  tho  Deity  Him- 
self holding  an  argument  against  TheodoMna  on  the  subject  of 
his  remissness,  and  the  imperial  panitent  yielded  to  the  eloquent 
bishop.    So  pliant  a  disposition  rendered  him  very  dear  to  the 
saint,  who  availed  himself  of  his  influenc»  to  counteract  the  efforts 
of  Byromachus  and  the  Horns  n  senate  for  the  restoration  of  the 
pagan  rites  at  tho  altar  of  victory.    "  I  loved  the  man,"  says  8t 
rho,  potting  off  his  kingly  robes,  mourned  publicly  in 
i  a  sin  to  wbiel  the  guile  of  others  bad  exposed  him,— an 
>  thought  it  no  slmmo  to  do  an  act  of  public  penance 
that  even  private  people  would  havs  blushed  to  perform/'  The 
inspired  vision  of  the  saint  saw  the  deceased  emperor  received  into 
heaven  by  his  old  colleague  Cratian;  while  Maximo*  and  Eugenius 
down  in  hell  were  already  experiencing  how  grievous  a  sin  it  is  to 
take  up  arms  against  lawful  princes  (Ambrose,  Dt  Oiniu  Thtotk). 

Tbcodusitts  was  twice  married — (1)  to  A'Au  Flacilla,  the  mother 
of  Arcadia*  (3"7-sC.9)  snd  Honorius  (334-423);  (2)  to  Galls  (d. 
334),  the  daughter  of  Valcntinian  L 

Hie  cWrf  suttiortUts  (cr  tho  age  of  TheodaMos  are  Ammtsons  atsrreninus, 
Zrtjlsons,  Eatuplm,  tad  \h<s  eerloslaatlcal  historians  (Socrslw,  Sozoancn.  Ttioo- 
dori.t).  Huh  Information  m»r  also  be  Rlcaosd  from  the  writings  of  St  Ambrose, 
St  Oresonrof  Sfailansus,  Isidore  of  Serllle,  snd  ths  orslors  Pscstns,  Unsnlos, 
Tt: '  'nlsiiur.  Of  modern  sathoritles  nilcrootit  siippllw  sn  nnrtTsDcd  collection 
c?  facts  drily  ccUected  from  ill  contemporary  or  nssrly  contemporary  sources; 
be  ts  epsaaUj  useful  for  bis  synopses  of  the  Tneodosisa  laws.  Clinton's  F&tti 
ft  the  brat  colds  for  the  chronology  of  the  period.  It  Is  hardly  necessary  to 
recti  cm  the  brfDIsuit  acrovat  siren  br  Glkbon,  or,  to  later  rears,  from  Uie  stand- 
foM  of  Italian  history  by  Mr  tludgkia.  (T.  a.  A.) 

THEODOSIUS  II.  (401-450)  succeeded  his  father  Ar- 
cadius as  craporor  of  the  East  in  408.  During  his  minority 
the  empire  was  ruled  by  the  pratorian  prefect  Anthemiua 
and  Pulcheria,  who  became  her  brother's  guardian  in 
414.  Under  his  sister's  care  the  young  emperor  was 
brought  up  rather  as  a  virtuoso  than  a  prince.  Tho  chief 
events  of  Theodoaius's  reign  are  the  wars  with  Persia  in 
421  and  441,  the  council  of  Ephesus  (434),  and  the  inva- 
sion of  the  Huns  under  Attila  (441-448).  In  450  Theo- 
dosius was  thrown  from  his  horse  while  hunting,  and  re- 


ceived injuries  from  which  he  died.  He  married  Athenatf, 
who  on  being  baptized  took  the  name  of  Eudocia.  It 
was  during  his  reign  that  the  Codex  Thtodotianxu,  oi 
collection  of  the  constitutions  of  the  Roman  emperors, 
was  formed.  The  idea  took  birth  as  early  as  425,  but 
was  only  put  into  execution  between  435  and  438 ;  in 
the  latter  year  the  Code  was  published. 

THEODOSIUS  IIL  was  the  last  of  threo  emperors 
whose  short  reigns  filled  the  interval  between  the  death  of 
J ustinian  IX  and  the  accession  of  Leo  the  Isaurian.  The 
emperor  Anastasius  had  sent  a  fleet  to  frustrate  the  in- 
tended expedition  of  tho  Saracens  from  Alexandria  against 
Constantinople.  On  reaching  Rhodes  the  troops  rose 
against  their  leader,  John  the  Deacon,  slew  him,  and,  start- 
ing for  Constantinople,  landed  at  Adraniyttium,  where 
they  made  a  collector  cf  tho  taxes  emperor  by  the  title 
of  Theodosius  III.  The  new  emperor  besieged  Constan- 
tinople for  six  months  before  he  took  it ;  Anastasius 
resigned,  and  retired  to  a  monastery,  leaving  his  place  to 
bo  filled  by  Theodosius  III.,  who  likewise  resigned  next 
year  (717;  in  favour  of  Leo  IIL  The  closing  yean  of 
Theodosius's  life  were  speut  in  a  monastery. 

THEODOSIUS,  of  Tripoli*,  a  Greek  geometer  and 
astronomer,  three  of  whoso  works  wero  contained  in  the 
collection  of  lesser  writings  named  'O  juxpos  dWpwo- 
povntvos  (sc.  TOToc),  or  'O  umpot  Sarporofutt.1  Pappus  of 
Alexandria,  at  the  commencement  of  the  sixth  book  of  his 
SifayoryrJ,  speaks  of  this  collection,  the  study  of  which  is 
indispensable  to  any  one  who  would  master  the  science  o! 
astronomy  (toy  dVrpovo/xoi'/icvov  toVov).  These  writings, 
which  were  highly  esteemed  in  the  school  of  Alexandria, 
were  intermediate  between  the  EUmtnit  of  Euclid  and 
the  Almagest  of  Ptolemy,  for  the  understanding  of  wLich, 
indeed,  they  formed  an  indispensable  introduction.  Of 
the  life  of  Theodoeius  nothing  is  known.  As  to  tho 
time  when  he  lived  different  opinions  have  been  held,  he 
being  placed  by  some  in  tho  first  century  before  and  by 
others  in  the  second  century  after  the  Christian  era.  The 
latter  .opinion  is  founded  on  an  error  of  Suidas  (*.v.),  who 
on  the  one  hand  identifies  the  author  of  the  three  works 
referred  to  above  with  a  sceptical  philosopher  of  the  same 
name  who  lived  at  the  titno  of  Trajan  or  later,  and  on  the 
other  hand  distinguishes  him  from  a  nativo  of  Tripolia 
who  wrote  a  poem  on  spring.  It  is  now  generally 
admitted  that  the  subject  of  this  article  is  tho  same  as 
Theodosius  the  mathematician,  who  is  mentioned  by 
Strabo  amongst  the  natives  of  Bithynia  distinguished  for 
their  learning,  and  whose  sons  were  also  mathematicians, 
the  same,  too,  as  the  inventor  of  a  universal  sun-dial 
(hoiot/y/xum  irpov.  ttSv  tcXi'na)  of  that  name  who  is 
praised  by  Vitruvius  (Dt  ArrldUdura,  i.x.  9).  His  date, 
therefore,  could  not  have  been  later  than  the  1st  century 
B.C.;  he  may,  however,  have  lived  in  the  preceding  cen- 
tury, inasmuch  as  the  names  mentioned  by  Strabo  in  the 
passage  referred  to  above  are,  as  far  as  we  know,  arranged 
chronologically,  and  Theodosius  immediately  follows  Hip- 
parehua,  who  made  astronomical  observations  between  161 
and  126  b.c,  and  precedes  Asclepiades  the  physician,  who 
lived  at  Home  at  the  beginning  of  the  1st  century  B.O. 

The  statement  that  he  was  "  of  Tripolis"  is  made,  not 
on  the  authority  of  Suidas,  as  has  been  erroneously  said, 
but  because  he  is  so  described  in  the  title  of  his  principal 
work.    It  is  probable,  therefore,  that  he  was  a  native  of 

1  This  collection  contained  the  following  books : — "Theodosii  Tri- 
poli tc  Sphmricontm  libri  iii. ;  Euclidls  Data,  Optica,  Catoptrics,  at 
Phmnomtna ;  Theodosii  Trlpolitas  D*  UabitafionUnu  et  NoeiSbut  ac 
Ditinu  libri  & ;  Autolyd  Pitanari  Dt  Sph»r»  Uota,  et  libri  H.  Dt 
Ortu  aUrut  Ocean  StMartm  Iturrantitnm ;  Arutsrehl  Samii  Dt 
MafnUuJimOut  aw  Dutantiu  Saiit  ac  Lvnm  ;  HypateUs  Alexandria! 
'Arafopuret  aire  Dt  Atcrnsitmibut ;  stenelal  Sph&ricorum  libri  iii 
—Fabric* as,  Bibiiotkeca  Ormea,  ad.  Harles,  ir.  p.  18. 
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IBitbynia,  and  resided  at  Tripoli's,  whore  he  wroto  his  work. 
Tripolis  is  generally  taken  to  bo  the  city  of  that  name  on 
the  Phoenician  coast,  but  it  may  have  been  a  town  of  the 
same  name  in  Lydia,  on  the  Meander. 

His  chief  work — Z^aipixi,  in  three  books — treats  of  the  properties 
of  the  sphere  and  its  sections,  with  the  object  of  establishing  the 
geometrical  principles  of  spherical  astronomy.  This  work,  which 
is  classical,  is  distinguished  for  the  order  and  clearness  of  the 
exposition  as  well  as  lor  the  rigour  of  its  proofs,  and  has  erer  since 
formed  the  basis  on  which  the  subject  of  spherical  geometry  has 
beon  treated.  It  does  not  contaiu  any  trace  of  spherical  trigono- 
metry, which,  on  the  other  hand,  was  the  special  subjoct  o!  the 
.work  having  the  same  title,  and  included  in  the  samo  collection,  of 
Venelaus  of  Alexandria,  who  lived  at  the  end  of  the  1st  century. 

iloutucla  suspected  that  a  great  part  of  the  three  books  of 
Theodosius  must  have  been  known  before  his  time,  and  that  he 
merely  did  with  respect  to  this  branch  of  geometry  what  Euclid 
had  done  with  the  elements,  namely,  he  collected  and  incorporated 
in  his  work  the  different  propositions  found  beforo  his  time  by 
astronomers  and  geometers.  This  conjecture  of  Moutucla  has  been 
confirmed  by  A.  Nokk  (Ueber  die  Spharik  da  Theodosius,  Karls- 
ruhe, 1847),  by  Heiberg  [LiUerargetchiehtliche  Studied  Uber  Eukli<* 
pp.  43  *?. ,  Leipsic,  1 882),  and  by  II ultsch,  from  whose  researches,  and 
especially  owfng  to  the  publication  by  the  last  of  the  ediiio  princept 
of  Autolyeus,  it  is  now  quite  certaiu  that  as  early  as  the  midJle  of 
the  4th  century  B.C.  there  existed  a  Greek  text-book  on  Spheric* 
Which,  in  its  essential  contents,  scarcely  deviated  from  the  threo 
books  of  Theodosius.  Ho  must  therefore  be  regarded  as  merely 
jthe  editor,  or  at  most  the  elaborator  and  expounder,  of  a  doctrine 
i  which  existed  some  centuries  before  him. 

r  The  Spheric*  of  TbeoUnslua  was  translated  Into  Arabic  at  the  beginning;  of  the 
!0th  century,  and  from  the  Arabic  Into  Latlu  In  (bo  lllh  centurj  by  Plato  of 
Tn oil  (Tlbartinas).  This  translation  was  published  In  ISIS  at  Vontcit,  bat  was 
found  so  faulty  by  J.  Voegellnus  that  he  published  a  new  Latin  version,  together 
with  additions  from  tho  Arabian  commrnlaton,  Vicnns,  1»»,  4lo;  other  Latin 
translations  were  published  by  F.  Mauiolycus,  Messina.  lMS.foL;  by  C.  Clevlaa, 
Roma.  1684,  Sto;  and  by  Barrow  under  Oio  title,  TheodoaJI  Uphmriea,  MetKvdo 
JVore  Jtluitrata  el  Sualnrlt  Dtmoiulrala,  London,  K'S,  4to.  The  Oreek  tail  was 
Srst  published,  and  with  It  a  Latin  transition,  by  J.  Pens.  Parts.  16**,  410 ;  it 
has  been  edited  since  by  Joseph  Hunt,  Oiford,  1707,  and  by  E.  Nine,  Berlin, 
1SS3,  but  these  two  editions  sre  founded  on  that  of  Pens.  There  Is  also  a  fSermen 
translation  by  Nlste,  Stralsund,  183S.  Bia  two  editions  are  accompanied  with 
valuable  notes  and  an  appendix  containing  additions  from  Vocgelloue  and  others. 

The  two  other  works  of  Theodoslas  which  have  come  down  to  us  have  not  aa 
yet  been  published  In  the  original.  The  propositions,  without  demonstration*.  In 
the  wortt  wept  ifM'BMr  «•*  nwr«,  (On  £>apt  md  Nightt),  In  two  books,  were  given 
by  Daaypodlus,  in  Greek  and  Latin,  la  bis  Sp/uenem  Dtxlrlmt  frtpoi (lionet, 
Slraaburir,  1475,  Svo.  A  Latin  version  of  the  comp'etc  work,  with  andent  ichalta 
and  ttguiM,  was  given  by  Joseph  Aorta,  Home,  18S1.  4to.  Pappus  hss  given 
a  pretty  full  commentary  on  the  Srst  book  of  this  work  of  Theodosius.  His  work 
*<s*ss.r*>t«»'  (On  llabitatimt)  also  was  published  by  Anna.  Home,  1688.  It 
gives  an  account  of  how,  for  every  Inhabitant  of  the  earth  from  the  equator  to  the 
pole,  the  starry  firmament  presents  itself  In  the  courao  of  a  year.  The  proposi- 
tions in  It  were  also  given  by  Daaypodlus  In  his  work  mentioned  above. 

THEOGNIS  of  Mkgara  was  one  of  the  early  Greek 
elegiac,  poets  ;  be  probably  flourished  about  the  middle  of 
the  6th  century  B.c.  We  derive  our  knowledge  of  his  life 
from  the  poems  that  bear  hi*  name.  After  the  fall  of 
Theagones,  who  had  made  himself  tyrant  of  Megara  about 
(625,  the  usual  struggles  between  oligarchy  and  democracy 
ensued.  Theognis  was  a  violent  partisan  of  the  oligarch- 
ical faction  in  his  native  town,  and  wroto  elegies  in 
which  he  gave  expression  to  the  emotions  roused  ia  him 
by  the  varying  phases  of  the  struggle.  He  appears  on  one 
occasion  to  have  lost  his  property  (verse  345)  and  been 
driven  into  exile:  perhaps  it  was  then  that  he  visited 


Sicily,  £ubcea,  and  Sputa  (783  tq.).  In  the  end— if  wo 
may  trust  1123  tq.— ho  returned  to  Megara,  and  lived,  at 
least  for  a  time,  in  something  like  prosperity.  The  date 
of  his  death  is  unknown.  The  verses  handed  down  to  us 
under  the  name  of  Theognis  amount  in  ell  to  1389.  Not 
a  few  of  them  aro  ascribed  on  the  evidence  if  the  ancients 
to  Tyrtaeus,  Mimnernua,  and  Solon  ;  modern  criticism  has 
made  it  probable  that  two  of  the  longer  elegies  a  e  from 
the  hand  of  Evenus  (467-496  and  667-686);  other 
fragments  are  demonstrably  later  than  Theognis.  It  is 
now  generally  admitted  that  the  Theognidea  were  put 
together  long  after  Theognis— possibly  oven  as  late  as  the 
4th  century  B.C. — by  some  compiler  who  wished  to  provide 
a  good  collection  of  moral  maxims  fcr  educational  pur- 
poses. To  separate  the  genuine  fragments  of  Theognis 
from  those  which  were  ascribed  to  him  by  the  reverence  of 
a  later  age  is  a  hopeless  task. 

The  collection  is  divided  into  two  books.  The  first,  which  is 
addressed  to  a  youth  called  Cyrnus,  or  Polypeedea,  open,  with  a 
spirited  invocation  of  Apollo  and  Artemis,  along  with  the  Muse* 
and  the'Graces  (vv.  l-lo) ;  then  follows  a  passage  which  has  been 
much  discussed  in  connexion  with  the  early  history  of  writing, 
recommending  Cyrnus  to  set  a  seal  upon  the  author's  verses,  to 

Jrevent  forgers  from  passing  off  spurious  lines  under  his  name  (see 
eroos.  Met.  of  QreJc  Lit.,  p.  46).  With  verse  27  begins  a  aarioa 
of  counsels  to  Cyrnus.  On  the  whole  they  are  remarkable  neither 
for  loftiness)  of  tone  nor  for  poetic  elevation.  Cyrnus  is  counselled 
to  avoid  "  the  bad  "  and  frequent  the  socioty  of  the  good  "  men — 
the  terms  "good"  and  "bad"  being  used  to  denote  aristocrats 
and  democrats,  just  as  aoAbr  aeVyafe'i  meant  an  oligarch  in  the  later 
days  of  the  IVIopouneaian  War.  Sometimes  the  violence  of  party 
feeling  leads  Theognis  beyond  all  bounds,  aa  when  he  prays  that 
ho  may  "drink  the  black  blood"'  of  hia  opponents  (849;  rf.  887- 
339  and  361).  One  striking  feature  in  these  elegies  is  the  continual 
refrain  about  the  evils  of  poverty.  "To  avoid  poverty  one  should 
even  throw  oneself  into  the  vasty  deep,  cr  from  the  beetling  rocks  " 
(175-176;  (/.  26«  tq.,  351  tq.,  and  649  sq.).  Elsewhere  the  poet 
reproaches  Zeus  with  allowing  evil  men  to  prosper,  and  atflicting 
the  good  (373  tq. );  he  also  complains  that  the  punishment  duo 
to  wicked  men  often  falls  upon  their  sons  (731  sq.).  A  pleasing 
feature  is  the  high  valuo  which  ia  placed  upon  friendship:  one  is 
not  to  part  with  a  friend  lightly,  or  upon  some  alight  occasion  of 
displeasure  (323  tq.).  At  the  same  time  no  one  knows  better  than 
Theognis  how  quickly  frieuds  fsil  one  in  adversity  (299-800).  Life 
has.  on  the  whole  few  charms  for  our  poet:  ''the  beat  thing  for 
man  is  not  to  be  born  or  look  upon  the  rays  of  tho  swift  sun ;  once 
born  it  is  best  for  him  to  pass  as  soon  as  possible  the  gates  of  death, 
and  lio  with  a  great  barrow  of  earth  above  him"  (426-429).  The 
prevailingly  sad  tone  of  the  elegies  is  occasionally  broken  by  a 
convivial  note.  "It  is  shameful,"  says  the  poet,  "to  bo  drunk 
when  others  ore  sober,  or  sober  when  others  aro  drunk"  (626- 
627);  "among  the  uproarious  I  am  very  uproarious,  but  among 
the  proper  I  am  the  properrst  of  men  "  (313-314).  The  only  elegy 
which  possesses  any  considerable  poetic  merit  in  the  first  book  is 
that  in  which  Theognis  predicts  immortality  for  his  young  friend 
through  the  fame  awaiting  hia  own  poems.  The  second  book 
(1231-1389)  consists  of  a  number  of  amatory  elegies  addressed  to 
some  young  friend  of  the  author's.  In  vigour  and  harmony  of 
versification  they  are  on  the  whole  superior  to  the  first  book ;  but 
most  if  not  all  of  them  are  probably  spurious. 
Bergk,  Poetm  Lfriei  Ormei,  II.  117- JM.  Leipsic,  1881 
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Tbeword  mHE  word  theology  comes  from  a  heathen  source — 
Ideology  JL  (rom  the  Qreek  classics.  ln  the  RtpulAic  of  Plato 
*  .  and  the  Metaphysics  of  Aristotle  it  occurs,  and  in  its 
'  etymological  meaning  of  "  discourse  or  doctrine  con- 
cerning Deity  and  Divine  things " — Xoyos  wtpi  tov  6tov 
kou  wept  rw  Stuav.  Men  who  wrote  about  the  gods  and 
their  doings,  or  who  speculated  about  the  Divine  in  the 
origination  and  operations  of  nature— men  like  Homer, 
flesiod,  Pherecydes,  and  Thales, — were  called  IcoAoyot. 
ffJut  there  could,  of  course,  be  no  theological  science  based 
on  the  popular  religion  of  Greece.  Theology  was  only  to 
bo  found  among  the  Greeks  in  the  form  of  philosophical 
speculation.    Through  St  Augustine  wo  know  that  Varro, 


"  the  most  learned  of  the  Romans,"  distinguished  threo 
kinds  of  theology, — tho  first  mythical  or  fabulous,  the 
second  physical  or  natural,  and  the  third  civil  or  popular. 
The  mythical  theology  he  censured  as  containing  many 
things  contrary  to  tho  dignity  and  nature  of  immortal 
beings;  the  natural  theology  he  described  as  that  which  is 
true  but  beyond  the  capacity  of  the  vulgar;  the  civil 
theology  he  considered  to  bo  that  which  it  was  good  for 
the  citizens  to  believe— the  received  religion  of  Rome. 
The  general  attitude  of  the  Greek  and  Roman  mind  to 
religion  was  unfavourable  to  the  cultivation  of  theology. 
Religion  being  dissociated  in  thought  from  truth  could 
hot  give  rise  to  science 
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In  the  The  words  theology  and  theologian  do  not  occur  in 
ruban ;  Scripture,  but  it  was  inevitable  that  they  Bhould  be  trans- 
planted into  Christian  soil.  GcoAoyo?  is  found,  as  a  V.R. 
in  the  inscription  of  the  Apocalypse — the  Revelation  of 
John  "the  Divine,"  "the  theologian,"— and  almost  certainly 
refers  to  his  maintaining  the  Divinity  of  the  Logos — rrpt 
toO  koyov  Otorrfra,— that  the  Xoyo*  is  fcov.  In  the  3d  and 
4th  centuries  a  theologian  usually  meant  one  who  distin- 
guished himself  in  defending  the  personality  and  Divinity 
of  the  Logos.  It  was  on  this  ground  that  Athanasius  and 
Gregory  Nazianzen  were  honoured  with  the  distinctive 
appellation  of  "theologians."  The  term  theology  has  not 
yet  lost  its  early  signification  of  "doctrine  ooncerning 
God,*  although  a  much  wider  meaning  is  nioro  common. 
Theology  in  its  ordinary  general  acceptation  includes,  as 
one  of  its  divisions,  theology  understood  as  the  treatment 
of  the  problems  which  directly  refer  to  the  being,  attributes, 
la  the  and  works  of  God.  The  Inlrodvctio  ad  Tfieohgiam;  and  a 
MiJdl*  later  form  of  it,  the-  Theologia  Christiana,  composed  by 
A8~!  Abelard  in  the  12th  century,  first  gave  currency  to  an 
acceptation  of  the  word  inclusive  of  all  religious  truth  or 
belief.  Among  later  scholastics  the  common  designation 
for  a  general  compendium  of  religious  doctrine  was  Sttmma 
Theologize.  Of  such  Sutnnus  among  the  most  celebrated 
and  characteristic  are  those  of  Alexander  Hales,  Albertus 
Magnus,  and  Thomas  Aquinas.  The  mediaeval  mystics 
deemed  the  essence  of  theology  to  be  the  immediate 
intuition  of  God,  who,  being  once  in  contact  with  the  soul, 
reveals  to  it  the  truth  of  all  the  principles  of  faith,  and 
,  gives  it  at  the  same  time  spiritual  peace  and  happiness, 
it  mod-  *  This  view  led  to  a  use  of  the  word  which  was  prevalent 
ifterthe  among  the  Reformers  and  their  immediate  successors, — a 
R*'or-  subjective  application  which  identified  it  with  what  was 
'  characteristic  of  the  mind  of  a  true  theologian,  an  enlight- 
ened and  experienced  homo  rtnatut.  In  this  sense  it  was 
a  living  practical  acquaintance  with  the  revelation  of  grace 
and  truth  made  by  God  to  man,  a  "  habitus  practicus,"  a 
"  sapientia  eminens  practica,"  as  it  was  called.  With  it, 
however,  these  earlier  Protestant  divines  generally  con- 
joined that  objective  application  of  the  term  which  was 
current  in  later  scholasticism,  and  this  at  length  wholly 
displaced  the  subjective  acceptation  ;  in  other  words, 
theology  came  to  signify,  not  knowledge  of  a  certain  kind 
as  inherent  in  the  mind  and  operative  in  the  life  of  the 
individual,  but  knowledge  in  itself,  a  body  of  systematized 
truth,  a  science.  Theology,  thus  understood,  may  be 
viewed,  discussed,  and  applied  in  a  variety  of  ways,  so  as 
to  give  rise  to  certain  kinds  or  species  of  theology.  In 
the  17th  century  the  necessity  for  specialization  of  this 
sort  began,  from  the  operation  of  several  causes,  to  be 
widely  and  strongly  felt,  and  it  became  usual  for  divines 
to  indicate  by  the  titles  of  their  theological  systems  the 
point  of  view  and  modo  of  treatment  adopted.  An  adjec- 
tive added  to  the  term  "  theologia "  served  their  purpose. 
Of  adjectives  thus  employed  in  the  Nth  and  early  part  of 
the  18th  century,  the  following  may.be  mentioned  as  either 
frequently  used  or  of  some  intrinsic  interest: — theoretics, 
practica,  didactica,  elenctica,  polemics,  ironies,  pacifica, 
positiva,  comparativa,  dogmatics,  theorotico- practica,  didac 
tico-elenctica,  Ac, 

The  extension  given  to  the  signification  of  the  term 
theology  was  for  a  very  lengthened  period  almost  univer- 
sally restricted  to  the  knowledge  derivable  from,  the  Scrip- 
tures, the  systematic  exhibition  of  revealed  truth,  the 
science  of  Christian  faith  and  life.    It  is  still  thus,  per- 
haps, that  the  word  is  most  commonly  understood.  Two 
things,  however,  have  naturally  suggested  the  employment 
rUruni  of  it  in  a  wider  manner.    First,  there  was  the  rise  and 
tijfo-     development  of  a  theology  not  based  on  revelation,— the 
l0V'     rise  and  development  of  what  is  called  natural  theology. 
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The  Greeks  and  Romans  could  not  distinguish  between 
nature  apd  revelation,  reason  and  faith,  because  ignorant 
of  revelation  find  if*  ith  in  their  distinctive  Christian  sense. 
In  the  patristic  and  scholastic  ages  of  the  church,  and  for 
some  time  after  the  Reformation,  men  were  not  in  general 
prepared  to  admit  that  there  was  a  knowledge  of  God  and 
of  His  attributes  and  of  His  relations  to  the  world  which 
might  be  the  object  of  a  science  distinct  from  and  inde- 
pendent of  revelation.  Yet  the  most  learned  and  thought- 
ful even  of  the  scholastic  divines  recognized  in  some 
measure  that  such  was  the  case,  and  could  hardly,  indeed, 
do  otherwise  after  they  had  become  acquainted  with  the 
contributions  which  Greek,  Jewish,  and  Arabian  philo- 
sophers had  made  to  the  defence  and  elaboration  of  the 
doctrine  concerning  God.  The  separation  of  natural  and 
revealed  theology  was  virtually  the  work  of  the  scholastics. 
The  Theologia  Naturalis  rive  Liber  Creatvrarum  of  the 
Spanish  physician,  Raymond  de  Sebonde,  who  taught 
theology  in  the  university  of  Toulouse  during  the  earlier 
part  of  the  15th  century,  was,  perhaps,  the  first  work 
which,  proceeding  on  the  principle  that  God  has  given  us 
two  books,  the  book  of  nature  and  the  book  of  Scripture, 
confined  itself  to  the  interpretation  of  the  former,  merely 
indicating  the  mutual  relations  of  natural  and  revealed 
religion.  A  conviction  of  the  truth  of  the  distinction 
which  he  so  clearly  apprehended  gradually  spread ;  more 
and  more  importance  came  to  be  attached  to  it  The 
deists  proceeded  on  it,  and  tried  to  exalt  natural  theology 
at  the  expense  of  all  theology  professedly  based  on  revela- 
tion, by  representing  the  former  as  the  truth  of  which  the 
latter  was  the  perversion.  The  wisest  of  their  opponents, 
and  thoughtful  Christian  writers  in  general — the  adhe- 
rents of  the  moderate  and  rational  theology  of  the  17th 
and  18th  centuries— strove,  on  the  other  hand,  to  show 
that  natural  theology  was  presupposed  by  revelation,  and 
should  carry  the  mind  onwards  to  the  acceptance  of  reve- 
lation. Thus  natural  theology  came  into  reputation,  not- 
withstanding the  opposition  of  those  who  have  denied  its 
existence  and  contended  that  the  reason  of  itself  can  teach 
us  absolutely  nothing  about  God  or  our  duties  towards 
Him.  The  recognition  of  natural  theology  contributed  to  comps- 
awaken  an  interest  in  the  various  religions  of  thB  world,  ntttei 
and  thus  led  to  the  second  circumstance  referred  to,  Uie0,oK> 
namely,  the  rise  of  what  may  be  called  comparative  theo- 
logy, although  it  has  hitherto  been  more  generally 
designated  the  science  of  religions.  It  can  be  shown  to 
have  originated  in  tho  attempts  made  to  prove  that  the 
principles  of  natural  theology  were  to  be  found  in  all 
religions.  _  In  Bishop  Steuco  of  Kisami's  De  Perenni 
PhUotophia,  published  in  1540,  and  in  Lord  Herbert  of 
Cherbury's  De  Rtligione  Gentilium,  published  in  1663,  we 
have  two  of  the  earliest  and  moat  characteristic  attempts 
of  the  kind.  From  that  time  to  the  present  the  study  of 
religions  has  proceeded  at  varying  rates  of  progress,  but 
without  interruption.  Important  results  have  been  ob- 
tained, and  especially  this  result,  the  ascertainment,  to  the 
satisfaction  of  all  competent  judges,  of  a  right  method  of 
investigation, — tho  establishment,  as  the  true  mode  of 
study,  of  the  comparative  method.  As  wo  have  a  right  to 
speak  of  comparative  anatomy  and  comparative  philology, 
so  have  we  a  right  to  speak  of  comparative  theology. 
The  inference  from  the  preceding  remarks  is  obvious.  If 
there  be  a  natural  theology  and  a  comparative  theology, 
it  is  a  mistake  to  identify  theology  per  te  with  Christian 
theology.  The  word  Christian  is,  in  this  case,  a  real  and 
great  restriction  of  the  signification  of  the  word  theology, 
and  Christian  theology  is  not  the  only  kind  of  theology. 
The  proper  procedure  is  to  give  to  theology  a  general  and 
comprehensive  meaning,  which  can  be  limitedand  specialized, 
when  requisite,  by  adjectives  like  "natural"  or  "Christian." 
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u  tlitc,  What,  then,  is  the  general  signification  which  we  should 
logy  the  g;te  to  term  j  There  is  room  for  difference  of  opinion, 
of  rol*  an<*  esp00"*!1/  08  *°  whether  God  or  religion  should  be 
pan  or  regarded  u  the  object  of  the  science.  L>  theology  the 
tho  doc-  science  which  troaU  of  God  1  or  is  it  the  science  which 
Who  of  treats  of  religion  ]  The  latter  view  is  now,  perhaps,  the 
'  more  current.  In  addition  to  intriusie  reasons,  tho  critical 
and  sceptical  spirit  of  tho  time  i.-.  in  its  favour.  Many 
spook  of  thaology  as  a  science  of  religion  because  they 
disbelieve  that  there  is  any  knowledge  of  God  to  be  at- 
tained. Dr  Martineau,  in  his  lecture  on  Ideal  Substitute 
for  God,  protects  against  this  tendency,  and  contends  that 
tho  older  view  of  theology,  as  tho  doctrino  or  rational 
apprehonBion  of  GmI,  ought  not  to  be  abandoned,  seeing 
that  the  new  "  science  of  religions,"  i.e.,  "  the  systematic 
knowledge  of  what  men  have  believed  and  fell  on  things 
sacred  to  thorn,"  can  bo  no  projier  substitute  for  tho  old 
"  theology."  Wo  may  admit,  however,  that  the  protest 
is  essentially  true, — that  a  knowledge  of  man'*  religions 
opinions,  emotions,  and  actions  can  never  supply  tho  place 
of  a  knowledge  of  God,  that,  when  from  religion  its  objec- 
tive basis,  the  roality  and  apprehensibility  of  God,  is  taken 
away,  the  study  of  it  can  havo  merely  the  psychological 
interest  which  belongs 'to  mental  disease  and  illusions, — 
and  yet  prefer  the  definition  of  theology  as  "  the  science  of 
religion  '  to  its  definition  as  "  the  doctrine  of  God."  The 
latter  seems  much  too  narrow.  Even  Christian  dogmatics 
is  about  as  much  occupied  with  man  as  with  God.  The 
doctrines  of  sin  and  of  the  church,  for  example,  an 
not  doctrines  regarding  God.  Then,  although  the  new 
"  science  of  religions "  is  not  a  substitute  for  the  old 
"  thoology,"  it  is  still  a 'science,  or  at  least  a  very  interest- 
ing and  important  branch  of  knowledge,  which  yet  cannot 
be  brought  under  the  definition  of  theology  approved  by 
Dr  Martineau, — the  definition  immediately  yielded  by  the 
etymology  of  the  term.  The  scienco  of  religion  is  a  very 
different  thing  from  the  "scionce  of  religions."  It  is  far 
more  comprehensive.  The  "  science  of  religions  "  is  but 
one  of  the  latest  offshoots  of  the  science  of  religion  ;  the 
eld  theology  is  its  main  trunk  or  stem.  Theology,  when 
viewed  as  the  scienco  of  religion,  has  not  to  do  merely 
with  the  religious  consciousness  and  its  states.  It  must 
aim  at  the  complete  comprehension  of  religion,  and,  unless 
reiigion  be  a  delusion  and  disease,  this  can  never  be 
attained  by  treating  religion  merely  as  a  subjective  or 
psychological  process  to  which  there  are  no  corresponding 
objective  realities  manifested  either  through  nature  or 
revelation.  We  have  no  right  to  assume  that  it  is  thus 
without  a  real  and  rational  foundation  in  fact ;  on  the 
contrary,  we  are  bound  to  inquire  whether  it  has  external 
grounds  and  veal  objects  or  not,  and,  if  it  have  them,  what 
they  ore.  We  must  endeavour  to  ascertain  and  expound 
its  objective  grounds  as  well  as  its  subjective  contents. 
Thus  the  definition  of  theology  as  the  science  of  religion 
in  no  way  excludes  what  is  implied  in  the  definition  of  it 
as  the  scienco  conversant  about  God  and  Divino  things. 
It  includes  more  than  the  latter  definition,  but  does  not 
exclude  anything  contained  therein. 
Objee-  Tho  definition  of  theology  as  the  science  of  religion  has 
tiom  to  been  objected  to  by  Dr  Charles  Hodge  on  two  grounds : 1 — 
mer  dlu-  ^ret>  t*iat  w  religion  is  ambiguous,  having  both  an 
nitlonL  objective  sense  and  a  subjective  sense,  and  that  its  ety- 
met.  mology  is  doubtful ;  and,  second,  that  to  define  theology 
as  the  science  of  religion  "makes  theology  entirely  inde- 
pendent of  the  Bible.  For,  as  moral  philosophy  is  the 
analysis  of  our  moral  nature  and  tho  conclusions  to  which 
that  analysis  leads,  so  theology  becomes  the  analysis  of 
our  religious  consciousness  together  with  the  truths  which 
that  analysis  evolves. "    As  to  the  first  objection,  the  word 
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religion  ha*,  it  is  true,  more  significations  than  one,  and 
consequently  may  be  ambiguously  used,  but  in  point  of 
fact  it  is  not  bo  used  in  the  definition  in  question,  in  which 
rcligiou  is  understood  in  its  generic  meaning,  and  as 
inclusive  both  of  subjective  and  of  objective  religion. 
Theology  has  to  treat  of  both,  and  if  it  treat  of  them 
aright  it  will  not  confound  them.  "The  etymology  cf 
the  word  religion  is  doubtful."  Very  true.  But  is  no 
word  to  be  employed  in  a  definition  if  its  etymology  be 
doubtful  1  That  would  be  an  extremely  hard  law.  In 
definition  we  have  only  to  do  with  the  actual  meaning  of 
terms;  we  havo  nothing  to  do  with  their  origin  or  history. 
At>  to  the  second  objection,  it  has  to  be  remarked  that  the 
definition  does  not  inak-j  theology  entirely  independent  of 
the  Bible.  It  does  not  make  Biblical  theology  in  any 
degree  independent  of  the  Bible.  It  does  not  imply  that 
tho  Bible  is  not  the  bole  perfect  standard  by  which  truth 
and  error,  health  and  disease,  are  to  bo  separated  in  the 
religious  consciousness  of  individuals  and  the  religious 
history  of  the  race.  It  only  implies  that  all  religious 
phimomeua  whatever  are  to  be  Btudied  by  tho  theologian, 
just  as  moral  philosophy  cannot  leave  any  moral  pheno- 
mena unstudied.  Moral  philosophy,  in  treating  of  vico 
as  well  as  of  virtue,  does  not  thereby  equalize  vice  and 
virtue  ;  and  no  more  does  comparative  theology,  when  it 
treats  both  of  Christianity  and  heathendom,  assume  that 
the  former  has  no  superiority  over  the  latter.  It  is  merely 
a  part  of  the  task  of  moral  philosophy  to  analyse  the  moral 
consciousness ;  it  is  an  equally  essential  part  thereof  to 
inquire  into  the  foundation  of  rectitude,  and  to  determine 
objective  moral  distinctions  and  relations.  In  like  manner 
theology  has  much  more  to  do  than  merely  to  analyso  the 
religious  consciousness ;  it  has  also  to  treat  of  the  grounds 
and  objects  of  religion.  If  tomo  reduce  it  to  a  mere 
analysis  of  the  religious  consciousness,  and  overlook  or 
deny  that  there  is  an  objective  religious  revelation  in 
nature  and  Scripture  as  well  as  a  religious  susceptibility 
in  the  mind  of  man,  this  is  no  logical  consequence  of  the 
statement  that  theology  is  tho  science  of  religion.  There 
needs,  perhaps,  no  other  proof  that  the  definition  to  w'uich 
Dr  Hodge  objects  is  of  some  use  than  to  consider  for  a 
moment  hi*  own  definition.  "  Theology  is  the  science 
concerned  with  tho  facts  and  the  principles  of  the  Bible." 
Is  theology,  then,  not  concerned  with  the  facta  and  prin- 
ciples of  the  physical  world,  the  human  mind,  and  history, 
so  for  as  these  are  disclosures  of  God's  nature  and  ways  t 
How  can  theology  start  from  tho  Biblo  when  it  needs  to  be 
proved  that  there  is  a  revelation  from  God  in  the  Bible  t 
And  how  can  this  be  proved  unless  it  is  known  from  other 
sources  than  the  Biblo  that  there  is  a  God  1  If  there  be 
such  source*,  theology  must  have  to  do  with  them ;  it  can 
have  no  right  to  neglect  anything  by  which  God  may  be 
known  or  by  which  light  may  be  thrown  on  the  relations 
between  God  and  man.  It  is  a  service  to  thoology  so  to 
define  it  as  to  leave  no  room  for  asserting  that  it  is  only 
conversant  with  the  Biblo. 

Theology,  then,  is  the  science  of  religion.    What  does  KeUtioo 
this  definition  imply  as  to  the  relation  of  theology  to  of  theo- 
religion  1    It  implies,  first,  that  theology  presupposes  and  lc'P,to 
is  preceded  by  religion.    This  is  but  an  instance  of  the 
general  truth  that  experience  must  precede  science,  and 
that  science  must  be  founded  on  experience.    The  in. 
plicit  use  of  principles  is  always  prior  to  their  explicit 
development    Speech  is  a  great  deal  older  than  gram- 
mar ;  men  reasoned  long  before  Aristotle  taught  them  how 
they  reasoned  ;  and  just  as  there  must  be  speech  before 
grammar,  and  reasoning  before  logic,  so  must  there  be 
religion  before  theology.    Secondly,  that  theology  is  the 
science  of  religioa  implies  that  theology  must  not  only 
eucceed  religion,  but  must  evolve  out  of  it  a  system  of 
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in  it?  com  pie  test,  highest,  and  purest  form.  Theo- 
\ogj,  therefore,  by  claiming  to  be  the  science-  of  religion, 
profiles  to  be  the  exhibition  of  religious  facts  and  prin- 
ciples in  their  most  general  and  precise  shape,  in  their 
internal  relationship  to  one  another,  in  their  organic  unity1 
tad  systematic  independence.  The  principles  of  causality 
and  of  unity  in  the  human  mind  impel  it  to  seek  law  and 
order,  explanation  and  connexion,  as  regards  the  pheno- 
mena of  religion  no  less  than  any  other  species  of  pheno- 
mena; they  impel  it,  in  other  words,  to  perfect  its  know- 
ledge of  these  phenomena,  and  can  allow  it  no  rest  nntil  it 
has  attained  to  the  system  and  science  of  them.  Theology 
is  the  scientific  system  of  them,  and  as  such  is  a  necessity 
to  the  thoughtful  religious  mind.  It  is  no  accident  that 
in  every  age  and  nation  thoughtfal  men  hare  reflected  on 
their  religious  convictions,  and  sought  to  trace  them  to 
their  grounds,  and  to  harmonize  and  systematize  them, 
cr  that  the  Christian  church  has  anxiously  studied  and 
debated  for  centuries  problems  concerning  God,  Christ, 
tin,  salvation,  <fcc, — no  accident,  but  the  necessary  conse- 
quence of  those  fixed  laws  of  human  nature  by  which  man 
enr  seeks,  once  that  his  intellect  has  been  truly  awakened, 
to  define  and  complete  his  knowledge.  Conscious  that  his 
religious  experience,  however  -vivid,  involves  much  which 
requires  to  be  cleared  up  ;  perceiving  that  tho  religious 
history  of  his  race  presents  many  apparently  contradictory 
facts,  many  perplexing  problems  ;  aware  that  the  Bible  is 
no  more  a  system  of  theology  than  nature  is  a  system  of 
mechanics  or  chemistry, — man  cannot,  as  a  rational  being, 
da  otherwise  than  endeavour  by  the  investigation  of  the 
whole  phenomena  of  tbo  case  to  verify,  analyse,  combine, 
and  co-ordinate  his  notions  as  to  spiritual  things,  so  aa  to 
work  them  up  into  a  comprehensive,  consistent,  firmly 
established,  adequately  certified,  naturally  organized  whole, 
a  scientific  system. 

But  how  may  man  hope  to  succeed  in  his  efforts  to 
arrive  at  a  scientific  understanding  of  his  religious  beliefs, 
feelings,  aud  practices  I  How  may  he  educe  and  elaborate 
from  the  phenomena  of  religion  a  aystom  of  theology 
entitled  to  be  called  science  t  Only,  it  is  obvious,  by 
following  a  truly  scientific  mothod.  What  then  is  a  truly 
scientific  method  in  theology  1  And  what  is  implied  in 
following  it  I  To  these  questions  a  comprehensive,  al- 
though necessarily  brief,  answer  must  now  bo  given. 

A  right  method  in  theology,  as  in  all  other  sciences,  is 
such  a  use  of  reason  on  appropriate  facta  as  will  best  attain 
truth.  It  implies,  therefore,  as  an  e?aentinl  condition,  a 
right  relation  of  reason  to  religious  truth  or  fact,  and  to 
the  evidence  for  it.  What  tho  right  relation  is  may, 
perhaps,  bo  defined  with  substantial  accuracy  in  the 
fallowing  propositions.  (1)  Religious  truth,  like  all  other 
truth,  is  "  above  reason  "  in  the  sense  of  being  not  created 
by  bat  manifested  to  reason,  but  is  not  "above  reason" 
in  any  special  sense  which  withdraws  it  from  the  xogniz- 
aaee  of  reason.  The  truths  of  aH  science  are*. the  dis- 
coveries but  not  the  creations  of  science,  and  they  have 
been  discovered  because  they  existed,  because  they  are  tho 
equivalents  of  a  reality  which  is  independent  of  science. 
In  regard  alike  to  mathematical,  physical,  mental,  and 
religious  truth,  reason  has  only  power  to  seek  it,  and  to 
find  or  to  miss  it ;  it  has  no  power  to  make  it  or  right 
over  it,  but  must  accept  it  as  something  presented  or  given 
to  it,  and  to  which  it  is  bound  to  do  homago  and  yield 
submission.  In  tbia  sense  all  truth  is  above  reason  and 
revealed  to  reason.  In  this  sense  reason  stands  to  re- 
ligious truth  in  the  same  relation  as  to  physical  truth,  and 
to  Christian  truth  in  the  samo  relation  as  to  the  truth 
in  natural  religion.  Reason  is  simply  the  instrument  or 
faculty  of  apprehending  the  truth  mnnifostrd  or  reveil»d 


to  it,  and  it  can  in  no  case  af \>Pihuod  truth  without  the 
aid  of  the  appropriate  manifestation  or  revelation.'  UnliwK 
Christ  had  lived  and  tought, -reason  could  never  have 
known  His  character  aod  doctrine  ;  but  no  more  could  it 
have  known  Danto  aud  bis  Divina  Commtdia,  Shakes  per  ru 
and  his  creations.  Napoleon  and  his  achievements,  unless 
these  men  had  appeared  in  tho  world  and  accomplished  in 
it  their  work.  Without  Christ  the  truth  in  Christ  could 
not  bo  known,  but,  Christ  being  given,  that  truth  conic* 
under  tho  cognizance  of  reason,  ceases  to  be  in  any  special 
|  sense  above  reason,  and,  affords  to  reason  material  for 
s<  ienca  By  truths  rlx>vo  reason  are  sometimes  meant 
truths  which  cannot  be  fully  apprehended  by  reason. 
Such  truths  are,  however,  in  no  way  peculiar  to  religion. 
In  all  regions  and  directions  reason  finds  that  its  range  of 
vision  is  limited,  and  that  its  knowledge  and  science  are 
bounded  by  nescience  and  mystery.  Truths  of  special 
revelation  are  sometimes  represented  as  above  reason  in 
the  sense  that  reason  can  have.no  other  evidence  for  them 
than  that  of  testimony  and  external  authority.  But  w  hat 
truths  of  Scripture  have  thus  been  revealed  to  reveal  no- 
thing, and  are  thus  devoid  of  intrinsic  light,  of  natural 
affinity  to  reason,  of  self-evidencing  power)  If  there  bo 
any  such,  it  must  be  admitted  that  they  cannot  in  them- 
selves fall  within  the  province  of  science,  although  the 
testimony  and  assent  to  them  may.  Where  reason  stops 
science  must  end.  (2)  Reason  in  its  investigation  of  R&uon 
religion  must  bo' completely  free,  i.e.,  subject  to  no  other  mart  he 
laws  than  those  which  are  inherent  in  its  own  constitution.  fpe5- 
In  regard  to  most  sciences  there  is  no  need  to  insist  that 
the  method  of  science  is  one  in  which  reason  is  free, 
because  all  who  occupy  themselves  with  these  sciences 
acknowledge  it.  But  in  regard  to  theology  it  is  other- 
All  who  call  themselves  theologians  are  by  no 
disposed  to  admit  that  reason,  in  its  search  for 
religious  truth  and  in  its  efforts  to  construct  theological 
science,  must  be  absolutely  free  ;  on  the  contrary,  many  of 
them  hold  that  the  church  or  the  Bible,  tradition  or  the 
common  senao  of  humanity,  rauH  bo  allowed  to  have  a 
coordinate  or  even  superior  -uriHu.cliou.  The  proposition 
laid  down  implies  that,  if  any  view  of  this  kind  be  true, 
theology  is  essentially  different  from  science,  and  it  is  vain 
to  gpoak  of  scientific  method  in  theology.  It  implies  that 
all  claims  to  religious  authority  must  be  based  on  and  con- 
formed to  reasou,  and  that  all  the  deliverances  of  every 
professedly  religious  authority  must  be  submitted  without 
reserve  or  restriction  to  the  reason  of  the  theologian  before 
be  can  make  a  scientific  use  of  them.  This  leads  us  to 
another  proposition.  (3)  The  only  ascertainable  limits  of  Reason 
reason  in  the  investigation  of  religious  truth,  as  of  other  ^""j^ 
truth,  are  those  which  are  inherent  in  its  own  constitution;  (i^ira 
and  in  the  search  of  religious  truth,  as  of  all  other  truth,  ia*g 
reason  ought  to  go  as  far  as  it  can  go  witbdut  isolation  of 
the  laws  of  its  own  constitution.  Reason  has  its  limits  in 
its  own  laws.  It  is  the  business  of  psychology  and  logic 
to  discover  what  these  Ihwrrare.  When  they  are  known 
the  powers  of  reason" are  known,  because  reason  can  never 
claim  to  be  irrationaC  It  is  useless,  however,  to  attempt 
to  mark  off  the  external  or  objective  boundaries  of  rational 
research.  Hnmah  inquiry  has,  no  doubt,  external  bound- 
aries beyond  which  it  will  never  pass,  but  all  apparent 
boundaries  of  this  kind  recede  as  they  are  approached. 
There  is  even  absurdity,  self-contradiction,  in  the  very 
attempt  to  draw  any  line  separating  the  knowable  from 
the  unknowable.  To  know  it  one  must  have  already 
done  what  we  affirm  to  be  impossible, — known  the  un- 
knowable. We  cannot  draw  a  boundary  unless  ,  we  see 
over  it  Reason  cannot  investigate  too  deeply  any  matter 
whatever,  cannot  possibly  go  too  far,  so  long  as  it 
remains  rta3on.    Its  cwu  laws,  the  laws  of  evidence 
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and  of  inference,  are  the  only  discoverable  expression  of 
ita  lawgiver's  "  thus  far."  When  it  violates  any  of  these 
laws  it  has  gone  too  far,  but  only  then,  and  then  simply 
because  it  has  ceased  to  be  rational.  As  long  as  it  con- 
forms to  them  the  farther  it  goes  the  better.  All  this 
holds  good  not  less  in  regard  to  religion  than  to  any  other 
object  of  investigation,  and  is  an  essential  condition  of 
the  possibility  of  religious  Bcience,  (4)  In  the  study  of 
religion,  as  in  every  other  department  of  study,  reason 
should  admit  nothing  as  true  without  sufficient  evidence, 
while  rejecting  nothing  sufficiently  proved  by  evidence  of 
uny  kind  although  it  cannot  be  proved  by  evidence  of 
another  kind,  or  although  it  may  be  imperfectly  under- 
stood or  have  unsolved  difficulties  connected  with  it. 
Theology  is  sometimes  said  to  be  a  doctrine  or  science  of 
belief  or  faith  (a  "  Glaubcnalehre  '*).  Not  a  few,  however, 
of  those  who  say  so  regard  belief  or  faith  as  essentially 
inclusive  of  reason,  in  the  form  of  an  immediate  apprehen- 
sion of  primary  truth  or  self-evident  fact ;  in  which .  caso 
theology  is  only  a  Qlaubenslehre  in  common  with  other 
sciences,  and  belief  or  faith  is  in  no  special  mode  or 
measure  its  foundation.  But,  whenever  by  belief  or  faith 
is  meant  mere  belief  or  faith,  a  belief  or  faith  independ- 
ent of  and  unconformed  to  reason,  the  apprehension  and 
appreciation  of  truth, — to  affirm  that  theology  is  based 
on  such  belief  or  faith  is  to  represent  it  as  so  unlike  eveiy 
other  science  that  it  clearly  cannot  be  a  Bcience  at  all. 
For  all  belief  or  faith  wo  are  bound  to  have  real  evidence, 
and  enough  of  it  But  we  have  no  right  to  reject  any  real 
evidence  because  there  is  not  more  or  because  there  is  not 
evidence  of  some  other  kind, — no  right  to  neglect  to  follow 
any  light  there  is  because  it  may  be  dim,  and  much  around 
it  may  be  dark,-r-no  more  right  to  refuse  to  accept  any 
well-established  conclusion  as  to  Qod  and  religion  because 
there  is  great  uncertainty  as  to  the  essence  of  religion,  and 
because  God  in  His  absoluteness  and  infinity"immeasurably 
transcends  our  highest  thoughts,  than  we  have  to  ignore  or 
contest  the  conclusions  of  physical  science  because  we 
cannot  tell  what  matter  is,  and  because  we  find  that  every 
hypothesis  as  to  ita  nature  brings  with  it  many  doubts  and 
difficulties. 

The  foregoing  conditions  are  perhaps  the  most  general 
and  fundamental  of  those  to  which  reason  must  conform 
if  it  would  originate  and  follow  a  scientific  method  in 
theology.  The  next  question  which  demands  an  answer 
is,  Whence  are  the  data  to  be  derived  on  which  reason 
must  operate  in  religious  apprehension  and  theological 
investigation  1  What  are  the  sources  of  religious  truth  1 
Reason  has  not  the  truth  in  itself,  but  in  order  to  possess 
it  must  find  it  As  the  eye  has  not  physical  light  within 
itself,  but  merely  so  corresponds  to  it  as  to  apprehend  it, 
not  otherwise  is  it  with  reason  and  intellectual  light.  By 
sources  of  religious  truth  can  only  be  meant  the  media 
through  which  God  manifests  Himself, — the  ways  by  which 
He  makes  himself  known  ;  and  the  physical  world,  finite 
minds,  human  history,  Scripture,  and  the  testimonium 
Spiritus  Sancti  may  all  be  maintained  to  be  such  sources. 
The  atheist  and  the  agnostic  will  not  allow  that  there  are 
any  sources  of  religious  truth  ;  the  deist  and  the  ration- 
alist will  only  admit  the  claims  of  general  revelation,  the 
oxclusivo  Biblicist  only  of  Scripture  ;  and  the  mystic  will 
trust  chiefly  to  special  spiritual  illumination ;  while  the 
theologian  of  broader  view  will  hold  that  all  the  ways 
indicated  are  sources,  seeing  that  in  and  through  them  all 
knowlcdgo  and  experience  as  to  God  and  religion  may  be 
acquired,  and  must  contend  that  in  the  study  of  theology 
none  of  them  is  to  be  ignored  or  excluded,  underestimated 
or  overestimated,  but  all  are  to  be  duly  considered,  and 
the  information  supplied  by  each  to  be  taken  in  connexion 
with  that  supplied  by  the  rest.  The 


but  not  isolated.  The  light  from  each  combines  And 
harmonizes  with  the  light  from  all  the  others.  The  revela- 
tion of  God  in  nature  is  presupposed  by  that  in  Scripture, 
and  Scripture  contributes  to  unveil  the  spiritual  signifi- 
cance of  nature.  Without  the  light  which  the  human 
mind  supplies  there  can  be  no  illumination  from  any 
other  source,  and  yet  all  the  light  of  the  human  mind  is 
gained  in  connexion  with  the  light  from  external  sources. 
History  gradually  evolves  the  significance  of  nature,  mind, 
and  Scripture,  yet  cannot  be  understood  if  dissevered  from 
th«  creation  in  which  it  is  placed,  from  the  mind  of  man 
in  the  principles  and  faculties  of  which  it  is  rooted,  or 
from  Scripture  as  the  record  of  the  development  of  a  plan 
of , redemption  which  gives  unity  and  meaning  to  the  whole 
historical  movement  However  deep  and  full  a  source  of 
religious  truth  tho  Biblo  may  be,  it  is  neither  independent 
of  other  sources  nor  a  substitute  for  them  ;  on  the  con- 
trary, while  casting  light  on  them  all  it  likewise  receives 
light  from  them  alL  The  living  apprehension  of  spiritual 
realities  presupposes  a  discernment  which  the  Divine  Spirit 
alone  can  give ;  yet  that  Spirit,  according  to  the  testimony 
of  Scripture,  speaks  not  of  Himself,  but  only  in  conformity 
with  what  has  already  been  uttered  by  the  Father  and 
the  Son.  It  would  obviously  neither  be  consistent  with 
the  scope  nor  possible  within  the  limits  of  an  article  like 
the  present  to  determine  the  distinctive  features,  natural 
spheres,  and  various  relationships  of  the  media  of  revela- 
tion or  sources  of  religious  truth,  but  a  sufficiently  thorough 
investigation  having  this  aim  may  safely  be  pronounced  to 
be  one  of  the  chief  desiderata  of  theological  science. 

The  process  of  theological  method  itself  has  next  to  be  Proce&i 
considered.    Its  first  step  is  the  ascertainment  of  the  <f  ^co- 
relevant  facta.    But  these  are  all  the  facts  of  nature  and J  ,s'f*f, 
history,  all  the  truths  of  Scripture,  and  all  the  phases  of 
religion.    The  various  departments  of  theology  are  based 
on  and  inclusive  of  various  orders  of  these  facts,  and 
each  order  of  facta  must  be  ascertained  and  dealt  with 
in  appropriate  special  ways.    Thus  the  relevant  data  of  Th»  fr«u 
natural  theology  are  all  tho  works  of  God  in  oaturo  and  °r  natu- 
providence,  all  the  phenomena  and  1swb  of  matter,  mind,  t|iwv 
and  history, — and  these  can  only  be  thoroughly  ascertained  ' 
by  the  special  sciences.    The  surest  and  most  adequate 
knowledge  of  them  is  knowledge  in  the  form  called  scien- 
tific, and  therefore  in  this  form  the  theologian  must  seek  to 
know  them.    The  sciences  which  deal  with  nature,  mind, 
and  history  hold  the  same  position  towards  natural  theo- 
logy which  the  disciplines  that  treat  of  the  composition, 
genuineness,  authenticity,  text,  development,  Ac,  of  tho 
Scriptures  do  towards  Biblical  theology.   They  inform  us, 
as  it  were,  what  is  tho  true  text  and  literal  interpretation 
of  the  book  of  creation.    Their  conclusions  are  the  pro- 
misses,  or  at  least  the  data,  of  the  scientific  natural  theo- 
logian.   All  reasonings  of  his  which  disregard  these  data 
are  ipso  facto  condemned.    A  conflict  between  the  results 
of  these  sciences  and  tho  findings  of  natural  theology  is 
inconceivable.    It  would  be  a  conflict  between  the  data 
and  conclusions  of  natural  theology,,  and  so  equivalent  for 
natural  theology  to  self-contradiction.    Then,  the  data  of  of  Bibli- 
Biblical  theology  are  all  the  words  contained  in  the  Bible,  c»!  th«o- 
viewed  in  their  appropriate  positions  and  historical  con-'1*7* 
nexions,  and  what  these  are  and  signify  can  only  be 
ascertained  by  the  processes  of  historical  criticism  and  of 
hermenoutica.    Biblical  theology  is  the  delineation  of  a 
section  of  the  history  of  religious  ideas, — that  section  of 
which  the  traces  and  records  remain  in  the  Bible.  But 
the  Bible  comprehends  many  strata  of  writing,  deposited 
at  different  times,  and  collocated  and  connected  in  various 
ways,  and  the  history  of  its  composition,  the  ago  and  suc- 
cession of  its  parts,  must  be  ascertained  before  we  can 
exhibit  the  history  of  ita  couteuta.  the  course  of  the  evoin- 
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tioo  of  its  ideas.  If  the  theories  ot  jecent  critics  as  to  the 
formation  and  relationship  of  the*component  portions  of 
the  Old  Testament  be  true,  the  view  taken  of  the  develop- 
ment of  Old  Testament  theologypmust  be  very  different 
from  that  formed  on  the  supposition  that  tho' traditional 
theory  is  correct.  And  which  theory  is  correct  "  a  ques- 
tion of  fact  which  can  only*  be  decided  by  dispassionate 
and  thorough  critico-historical  investigation.  So  false 
readings  must  be  distinguished  from  true,  erroneous  trans- 
lations from  correct,  and  appropriate  from  inappropriate 
interpretations,  which  presupposes  an  adequate  measure 
of  linguistic,  grammatical,  and  exegetical  knowledge  and 
skill.  The  religion  of  the  Bible,  however,  is  but  one  of  a 
multitude  of  religions  which  have  left  traces  of  them- 
selves in  documents,  monuments,  rites,  creeds,  customs, 
institutions,  individual  lives,  social  changes,  Ac;  and  there 
c<  com-  is  a  theological  discipline — comparative  theology — which 
(intiTo  undertakes  to  disclose  the  spirit,  delineate  the  character, 
trace  the  development,  and  exhibiflhe  relations  of  all  re- 
ligions with  the  utmost  attainable  exactitude.  Obviously 
the  mass  of  data  which  this  science  has  to  collect,  sift,  and 
interpret  is  enormous.  They  can  only  be  brought  to  light 
and  set  in  their  natural  relationships  by  the  labours  of  hosts 
of  •pecialists  of  all  kinds.  That  hypotheses  in  this  domain 
will  for  long  arise  and  vanish  with  disappointing  rapidity 
is  only  what  is  to  bo  expected  from  its  vsst  extent,  the 
amount  of  its  buried  wealth,  the  gradual  and  fragmentary 
way  in  which  its  contents  must  be  disinterred,  the  losses 
and  changes  which  have  occurred  in  the  course  of  time, 
and  the  constant  suggestion  of  fresh  interpretations  of 
ancient  texts  and  new  solutions  of  old  problems  which 
must  come  from  unceasing  discovery.  Borne  theological 
disciplines,  it  must  also  be  observed,  presuppose  others, 
and  have  consequently  among  their  data  the  conclusions 
of  those  other  disciplines.  All  doctrine, '  for  example, 
founded  on  special  revelation  presupposes  doctrine  founded 
on  general  revelation  ;  all  Christian  theology  must  imply 
and  incorporate  natural  theology.  Christian  dogmatics 
has  to  make  use  of  tho  results  of  natural  theology,  Biblical 
theology,  and  comparative  theology,  and  to  raise  them  to 
«  higher  stage  by  a  compsehensive  synthesis  which  con- 
nects them  with  the  person  and  work  of  Christ,  as  of  Him  in 
whom  all  spiritual  truth  is  comprehended  and  all  spiritual 
wants  supplied.  Tho  conception  of  it  prevalent  until  lately, 
as  a  system  formed  of  generalisations  and  inferences  from 
texts  of  Scripture,  answers  properly  to  no  theologl&J  science, 
but  much  more  nearly  to  Biblical  theology  titan  to  Christian 
dogma  tics. 

When  religious  data  have  been  ascertained,  the  materials 
of  tasological  science  have  been  obtained,  but  the  scientific 
edifice  itself  has  still  to  be  constructed.  The  general 
truths  involved  in  particular  disclosures  have  to  be  evolved ; 
the  laws  of  the  development  ot  phenomena  have  to  be 
discovered  ;  elements  have  to  be  reached  by  analysis  and 
comprehensive  views  by  synthesis  ;  laws  and  facts,  funda- 
mental and  derivative  principles,  have  to  bo  exhibited  in 
their  natural  organic  connexion.  This  can  only  be  done 
aright  by  right  methods,  and  only  by  a  variety  of  methods. 
No  ono-sidud  procssB  can  be  appropriate  or  sufficient 
The  method  must  conform  to  the  nature  of  the  matter 
dealt  with  and  to  the  end  that  has  to  be  ottained.  Theo- 
logy  includes  a  variety  of  sciences  or  disciplines,  and  these 
differ  so  greatly  in  character  that  they  plainly  eannot  be 
studied  aright  if  studied  precisely  in  the  same  way.  Some 
of  them  are  more  allied  to  criticism,  others  to  history,  and 
others  again  to  philosophy.  In  some  deduction  can  mani- 
festly have  little  place,  while  in  others  there  is  no  obvious- 
reason  why  it  should  not  be  largely  used.  There  is  no 
kind  of  science  which,  with  its  special  processes,  may  not 
be  called  on  to  contribute  to  some  department  of  theology. 
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There  must  be,  therefore,  in  theology  need  and  scope  for  a 
great  variety  of  applications  of  method. 

,    It  is  easy,  however,  to  exaggerate  the  importance  of  Prsctlcsf 
acquaintance  with  the  formal  rules  of  method  laid  down  Inverti- 
by  logicians.    The  theory  of  method  must  be  preceded  by  eatlo°' 
practice— true  theory  by  successful  practice ;  and  the  ablest  ****  ' 
practitioners  are  always  only  to  a  small  extent  guided  in 
their  practice  by  conscious  reference  to  the  rules  of  method 
prescribed  by  logicians.    In  theology,  as  in  all  other  depart- 
ments of  science,  a  man  can  only  become  an  investigator 
by  investigating.    And  whether  he  will  become,  through 
the  practice  of  investigation,  a  successful  investigator  or 
not  will  depend  far  more  on  his  general  intellectual  char- 
acter, his  ingenuity,  originality,  tact,  and  sensibility,  his 
familiarity  with  the  relevant  fac's  and  with  the  researches 
which  are  really  bringing  new  truths  in  his  department 
to  light,  his  perseverance  and  diligence,  than  on  his  know- 
lodge  of  what  the  theorists  on  method  have  taught  as  to 
its  nature  and  requirements.   Yet,  of  course,  Buch  instruc- 
tion as  logical  theory  can  give  is  not  to  be  despised,  but 
to  be  received  and  acted  on  with  all  due  appreciation. 

When  the  data  of  the-  theologian  are  before  him  as  Method 
particular  facts,  it  is  obvious  that  he  must  so  enumerate  [,  usl 
and  classify,  so  analyse  and  generalize,  so  correlate  and  ^^jf 
combine  them,  as  to  elicit  from  them  the  principles  which  tiro, 
they  imply,  before  either  his  procedure  or  results  can  be 
properly  characterized  as  scientific.  In  other  words,  a 
method  which  starts  from"  particulars  must,  in  order  to 
be  scientific,  be  largely  indnctiva  But  in  theology,  as  in 
all  other  departments  of  knowledge,  the  only  induction 
which  is  o(  any  value  is  more  than  any  mere  summation 
or  combination  of  facta.  This  is  not  the  place  for  a 
discussion  of  the  nature  of  a  true  induction ;  but  on  any 
view  it  must  hold  good  that  to  understand  aright  what 
-induction  in  theology  is  we  must  know  what  is  implied  in 
all  that  is  comprehended  in  it, — the  ascertainment  and 
collocation  of  facts,  the  discrimination  of  their  charac- 
teristics, the  classification  of -them,  the  analysis  of  what 
is  complex,  the  synthesis  of  what  is  partial,  the  tracing  of 
uniform  relations,  the  inferential  act,  4c.  Much  which 
would  not  be  without  interest  or  use,  or  even  some  degree* 
of  novelty,  might  be.  said  on  all  these  points.  Numerous 
as  have  been  treatises  on  theology,  there  has  not  as  yet 
appeared  a  single  earnest  attempt  to  expound  the  nature 
of  method  in  theology ;  even  the  many  works  professedly 
dealing  not  only  with  the  encyclopaedia  but  with  the 
methodology  have,  in  reality,  quite  ignored  theological 
method  proper.  The  present  writer  can  only  here  note, 
the  desideratum ;  to  supply  it  would  require  a  special  and 
lengthened  discussion.  The  so-called  methods  of  induction — 
the  methods  of  agreement,  of  difference,  and  of  concomitant 
variations — are  as  applicable  in  theology  as  in  physical  or 
mental  science.  They  are  not,  properly  speaking,  processes 
of  induction  ;  they  are  merely  rules  for  testing  inductions. 
Their  value,  of  course,  is  not  thereby  lessened. 

The  theologian,  not  less  than  the  physicist,  most  be  on  Norr.N:r 
his  guard  against  fancying  that  the  validity  or  certainty  of  of  dr.t* 
his  inductions  is  to  be  estimated  by  tho  number  of  his  ^^[ed 
instances.  Many  who  have  undertaken  to  prove  the  Divine  vith 
existence  by  the  cosmological  and  teleologies!  arguments  nature 
have  made  the  fatal  mistake  of  supposing  that  all  that  was  of  the 
needed  was  an  accumulation  of  what  they  deemed  ex- oneitions 
amples  or  illustrations  of  Divine  wisdom.    They  have       ' ' 
overlooked  that  what  is,  above,  all,  necessary  is  to  show 
the  truth  of  the  principles  of  causality  and  finality,  and 
the  legitimacy  of  those*  applications  m  them,  which  are 
involved  in  the  cosmological  an'dXteleological  arguments. 
They  have  spent  their  strength  on  what  is  easy,  superficial, 
and  indecisive,  and  had  none  left  to  deal  with  what  is 
difficult,  deep,  and  of  vital  moment    Tiey  have  failed  to 
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apprehend  that  tho  essential  question  at  issue  is  not,  What 
or  how  many  appearances  of  order  and  of  adaptation  may 
be  traced  in  the  various  provinces  of  nature  T  but,  Do  such 
appearances  ♦»  any  case  warrant  an  inference  to  a  super- 
natural intelligence  and  purpose  f  In  liko  manner  many 
dogmatic  theologians  bavo  scorned  to  think  that  in  order 
to  establish  a  doctrine  it  was  enough  to  cite  a  number  of 
texts  in  ite  favour.  Often  their  doctrines  would  be  moro 
easily  believed  if  thoir  texts  wore  fewer.  Often  in  the 
Westminster  Confession,  for  example,  where  the  doctrine 
causes  no  difficulty,  the  texts  cited  in  connexion  therewith 
are  quite  inadmissible  as  proofs.  Induction  requires  the 
strictest  regard  to  relevancy.  Whether  the  data  for  the 
proof  of  general  truths  in  theology  must  be  many  or  may 
be  few  will  largely  depend,  as  in  physical  and  mental 
science,  on  tho  nature  of  tho  truths.  When  Newton  had 
KP.de  out  that  the  law  of  gravitation  explained  a  single 
fact,  applied  to  the  moon,  uo  perron  who  fully  compre- 
hended his  demonstration  could  seriously  doubt  either  of 
the  certainty  or  of  the  universality  of  tho  law.  It  was 
a  ca*e  of  a  vast  intellectual  conquest  achieved  by  one 
decisive  victory.  What  remained  was  merely  to  take 
possession  of  what  had  been  won,  and  to  explain  certain 
apparent  anomalies.  On  the  other  band,  when  Mr  Darwin 
published  his  Ortytn  of  Sjwi**,  he  had  already  accumu- 
lated, with  amaziug  industry  and  ingenuity,  and  through 
the  uninterrupted  investigations  of  many  yearn,  a  multi- 
tude of  observations  and  considerations  in  support  of  the 
general  propositions  tbereiu  enunciated  as  laws  of  bio- 
logical evolution.  Of  similar  observations  and  considera- 
tions there  has  since  been  an  enormous  increase.  Yet  the 
so-called  Darwinian  laws  are  still  under  discussion.  Why 
has  thoir  proof  or-  disproof  been  so  different  a  process 
from  that  of  the  establishment  of  the  law  of  gravitation  I 
Largely  because  they  are  in  themselves  so  different  in 
nature.  Laws  of  evolution  can  only  be  reached  through 
the  minute  investigation  of  a  far  greater  numlwr  of  changes 
and  appearances  than  laws  of  persistence.  The  discovery 
of  truth?  of  bocomiug  may  not  be  a  more  difficult  but  it 
is  certainly  a  more  delicate  and  complex  process  than  the 
discovery  of  truths  of  being.  Now  this  distinction  not 
only  emerges  in  theology  but  pervades  it  In  some  de- 
partments of  theology  tho  laws  to  be  discovered  are  laws 
Of  evolution,  while  in  others  they  are  laws  of  existenca 
Hence  the  method  to  be  followed  in  the  former  must  be 
predominantly  chronological  and  genetic,  in  the  latter 
predominantly  analytic  and  synthetic.  For  examplo,  in 
.Biblical  theology  and  comparative  theology  the  inductive 
process  must  be  of  tho  kind  appropriate  in  historical  inves- 
tigation, whereas  in  natural  theology  and  Christian  dog- 
matics it  must  be  of  the  kind  appropriate  in  systematic 
investigations  into  which  considerations  of  time,  place,  and 
circumstance  do  not  enter.  The  faculties  of  mind  and 
processes  of  method  implied  in  the  complete  comprehension 
of  religion  as  a  concrete  manifestation  of  spirit  are  those 
which  are  of  prime  moment  in  the  historical  disciplines  of 
theology  ;  the  faculties  of  mind  and  processes  of  method 
involved  in  the  clear  apprehension  of  the  truths  and  laws 
of  religion  in  its  abstract  or  essential  nature  are  those 
chiefly  requisite  in  the  theoretical  disciplines  of  theology  ; 
and,  speaking  generally,  complete  comprehension  of  tho 
concrete  presupposes  a  moro  minute  and  exhaustive  ac- 
quaintance with  particulars  than  does  a  clear  apprehension 
of  the  abstract  To  determine  with  scientific  precision 
and  thoroughness,  for  example,  what  were  the  stages  of 
tho  development  of  doctrine  in  the  Bible,  or  even  to  trace 
with  Buch  accuracy  and  completeness  as  the  data  supplied 
by  the  Biblo  and  anxiliary  sources,  permit  the  growth  of 
single  important  ideas,  as,  e.g.,  election,  holiness,  atone- 
ment, and  kingdom  of  God,  demands  laborious  critical 


investigation  and  comprehensive  and  minute  historical 
knowledge.  Given,  on  the  other  Land,  the  Christian  ideas 
of  God  and'of  man,  and  tho  fundamental  relation  between 
God  and  man  caunot  bo  otherwise  conceived  by. enlightened 
reason  and  conscience  than  as  one  of  salvation  through 
faith  and  not  by  works.  Trne,  as  all  ph^tical  nature 
obays  tho  law  of  gravitation,  so  all  Scripture  r. ud  spiritual 
exi»erienco  testify  to  the  ]>owei  of  the  principle  of  faith ; 
but  then,  also,  as  tho  decisivo  j.roof  of  tho  former  lies  in 
the  thorough  elucidation  of  any  phenomenon  which  ex- 
emplifies it,  not  in  the  collection  of  numerous  illustrative 
phcnoinona,  no  tho  decisive  prof  of  tho  latter  lies  in  an 
adequate  analysis  of  any  portion  or  form  of  tho  life  of 
genuine  faith,  not  iu  the  accumulation  of  ex&mplesof  faitb 
drawn  from  the  Scripture  or  other  records. 

The  two  methods  of  induction  to  which  reference  has  HM^ 
juet  been  made— the  historical  and  tho  'hetical — are  to 
be  carefully  distinguished  but  not  absolutely  separated,  1^*^"""' 
and  still  less  exhibited  as  antagonistic  Both  have  specific  t 
and  appropriate  functions ;  neither  is  exclusively  legiti- 
mate or  can  alouo  accomplish  tho  work  of  science.  The 
historical  method  by  itself  can  only  yield  history.  It  has 
dono  all  that  can  in  any  circumstances  be  reasonably 
expected  from  it,  when  it-  has  enabled  ua  accurately  to 
realize  the  course  of  tho  history  studied,  or,  in  other  words, 
when  it  has  given  us  a  correct  reflexion  of  the  history. 
If,  not  content  therewith,  we  would  further  ascertain  the 
nature  and  laws  of  the  factors  which  formed  the  history 
we  must  supplement  the  historical  with  the  thetical 
method.  The  historical  method  leads  only  to  history,  and 
in  no  form  or  province  is  history  science,  Science  even 
of  history,  or  of  any  department  of  history,  cannot  be 
reached  simply  by  the  historical  method,  but  further 
requires  recaur&o  to  the  processes  of  positive  science. 
Comparative  theology,  Biblical  theology,  and  tho  history 
of  Christian  doctrines  are  most  valuable  theological  dis 
ciplines,  but,  inasmuch  as  their  methods  are  purely  histor- 
ical, their  results  are  also  purely  historical,  and  they  are 
not,  rigidiy  speaking,  sciences,  but  only  sections  of  the 
history  of  religion.  The  tendency  to  substitute  bi&tory 
for  science,  and  tho  historical  method  for  tho  scientific 
method,  is  prevalent  in  the  present  day  in  theology,  as 
well  a*  in  ethics  and  jurisprudence,  social  philosophy  and 
political  economy.  Obviously,  however,  it  rests  on  ex- 
aggeration and  illusion,  and  confounds  things  which  ought 
to  be  distinguished.  I> either  history  of  '.he  objects  of  • 
hcionoo,  nor  history  of  the  ideas  or  doctrines  of  a  science, 
is  science,  and  the  historical  method  of  itself  can  only 
give  us  in  connexion  with  science  cither  or  both  of  these 
forms  of  history.  It  is,  therefore,  inherently  absurd  to 
suppose  that  the  historical  method  can  be  sulBcieut  in.  such 
theological  disciplines  as  natural  theology  and  Christian 
dogmatics.  In  reality,  it  is  not  directly  or  immediately 
available  in  the  study  of  these  disciplines  at  all,  and  that 
just  because  it  does  not  directly  or  immediately  yield  theory, 
doctrine,  science.  Only  he  who  knows  both  th^  history  of 
tho  objects  mid  the  history  of  the  ideas  of  a  science,  and 
especially  of  a  psychological,  social,  or  religious  science, 
can  be  expected  to  advance  tho  science.  In  the  sphere  of 
religion,  as  in  every  other  sphere,  to  confound  history  with 
science  is  to  eliminate  and  destroy  science ;  but  in  no 
sphere  is  knowledge  of  history  moro  a  condition  of  tho 
attainment  of  science,  and  historical  research,  properly 
conducted,  more  serviceable  to  sciootific  investigation,  tbau 
in  that  of  religion.  To  the  historical  method  wo  owe, 
not  only  the  historical  disciplines  of  theology,  but  also  in  t> 
considerable  measure  the  recent  progress  01  its  positive  or 
theoretical  disciplines.  It  can  never,  however,  be,  as  some 
fanatical  disciples  of  the  historical  school  would  have  us  to 
suppose,  tho  method  of  these  last 
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Conplci  The  inductions  of  theology,  even  in  its  systematic  or 
fribU-ms  uua  hiatorical  departments,  often  require  to  be  very  careful 
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end  comprehensive  in  order  to  be  conclusive.  Theories  or 
doctrines  like  the  Christian  dogmas  of  the  Trinity,  incar- 
nation, and  atonement  were  only  arrived  at  through  the 
labours  and  controversies  of  many  generations  of  theolo- 
gians. It  could  not  be  otherwise.  These  dogmas,  simplo 
as  they  may  seem  to  a  superficial  glance  and  untrained  eye, 
are  in  reality  very  complex  organisms  of  thought,  only 
capable  of  being  formed  by  a  long  process  of  evolution. 
They  are  theories  inclusivo  of  many  theorems.  They  com- 
prehend a  number  of  directly  constitutive  propositions  and 
a  still  greater  number  of  propositions  subordinate  and 
subsidiary  to  thcae.  Every  proposition  which  they  involve 
should  be  the  expression  of  real  and  relevant  facts.  As 
wholes  they  might  to  combine  a  multitude  of  particulars 
of  different  kinds,  and  even  of  kinds  the  harmony  of  which 
is  far  from  obvious  and  needs  confirmation.  Wbocver 
intelligently  accepts  any  one  of  these  dogmas  must,  by 
necessary  implication,  reject  a  host  of  hypotheses  regarding 
its  subject,  as  either  inadequate  or  positively  erroneous. 
Inasmuch  as  tboy  are  not  consistent  with  or  arc  contrary 
to  the  dotjtna,  ho  is  logically  bound  to  repudiate  them,  and 
yet  ha  is  only  logically  entitled  to  do  so  if  his  proof  of  the 
dogma  have  been  so  comprehensive  and  complete  as  to 
include  their  separate  and  collective  refutation.  The 
establishment  of  the  whole  truth  is  only  possible  through 
the  disproof  of  all  the  opposing  errors.  How  the  inductive 
method  is  applied  in  theology,  however,  will  bo  better 
understood  by  the  examination  of  a  particular  exemplifica- 
tion of  it  than  by  a  general  description ;  and,  perhaps,  as 
regards  at  least  form,  a  more  careful  or  elaborate  exempli- 
fication could  hardly  be  pointed  out  than  that  exhibited  in 
Dr  Cruwford's  treatise  on  the  atonement.  An  examination 
of  it  will  show  how  very  complex  in  reality  may  bo  a 
doctrine  which  is  very  simple  in  appearance,  and  how  com- 
prehensive, therefore,  must  be  the  inductive  procedure 
necessary  to  establish  it  and  to  warrant  the  rejection  of  the 
hypotheses  which  must  seem  to  one  who  accepts  it  to  orr 
by  oxcess  or  defect  or  to  bo  absolutely  false. 

The  inductions  of  theology,  like  those  of  other  sciences, 
are  seldom  or  never  mere  or  pure  inductions.  They  would 
K'  r -to  less  if  they  were.  The  examples  of  pure  induction 
given  in  treatises  on  logic  may  servo  their  purpose,  the 
illustration  of  the  nature  of  ratiocination,  but  they  are  not 
reasonings  of  a  kind  which  can  increase  positive  know- 
ledge The  abstraction  of  induction  from  deduction  may 
be  needed  to  exhibit  its  distinctive  formal  character,  but  it 
is  fatal  to  its  practical  efficiency.  In  all  reasoning  meant 
to  increase  our  knowledge  of  objects,  induction  must 
receive  from  doduction  some  measure  of  assistance  and 
guidance.  This  certainly  holds  true  iu  theology.  .  In 
regard  to  the  doctrine  of  the  Trinity,  for  example,  the 
most  difficult  questions  involved  turn  largely  on  the  signi- 
fication and  application  of  the  terms  employed  in  its  ex- 
pression. These  terms  must  be  somehow  denned,  and 
definitions  once  introduced  cannot  fail  to  be  used  to  some 
extent  as  principles  of  deduction.  They  are  often  largely 
so  used  by  those  who  are  quite  unconscious  of  making  any 
use  of  thtrn,  and  who  have  no  suspicion  that  the  course 
and  character  of  their  reasonings  are  modified  by  them. 
Definitions  often  secretly  introduce  a  great  amount  of 
hypothesis  and  deduction  into  reasonings  imagined  to  be 
exclusively  inductive.  Further,  principles  of  doduction 
are  directly  and  explicitly  introduced.  The  truth  of  the 
catholic  doctrine,  or  indeed  of  any  doctrine,  of  the  atone- 
ment, for  example,  cannot  be  proved  purely  by  induction. 
It  is  necessary  to  start  with  some  assumption  as  to  the 
authority  of  the  Scriptures,  or  at  least  as  to  the  authority 
nl  those  whose  teaching  is  contained  in  tho  Scriptures. 


That  assumption  itself  should,  it  is  true,  bo  proved  by  a 
process  of  apologetical  and  critical  reasoning  which  is  in 
the  main  inductive.  It  cannot,  however,  any  more  than 
tho  doctrine  of  atonement,  be  proved  by  a  purely  or  ex- 
clusively inductive  process,  i.e.,  without  some  co-operation 
or  participation  of  deduction;  and,  onco  proved,  it  becomes 
a  principle  of  which  a  deductive  use  is  made.  Every  parti- 
cular btatcment  of  Scripture  is  read  and  interpreted  in  the 
light  of  it  So  far  as  this  is  the  case,  deduction  underlies 
all  the  induction?  of  doctrine  based  on  tho  statements  of 
Scripture.  Of  course,  the  dogmatic  theologian,  in  so  far 
as  ho  founds  on  .Scripture,  is  bound  not  to  presuppose 
more  than  he  is  prepared  to  prove  as  a  Christian  apologist 
or  Biblical  critic  and  interpreter.  The  assumptions  made 
in  systematic  theology  ought  to  be  the  firmly  ascertained 
results  of  its  subsidiary  sciences.  And  the  less  assumed 
the  better,  as  the  relevancy  of  the  reasoning  employed  will 
bo  so  much  tho  more  widely  acknowledged.  Every  addi 
tional  assumption  diminishes  the  number  of  persons  who 
will  grant  the  principles  on  which  the  argumentation  pro- 
ceeds. When,  for  instance,  a  doctrine  like  plenary  inspira- 
tion is  assumed  m  the  basis  of  an  argument  for  the  atone- 
ment, tho  number  of  persons  who  can  bo  benefited  by  tho 
argument  roust  be  few.  Those  who  will  grant  plenary 
inspiration  are  not  likely  to  require  to  be  convinced  of  the 
truth  of  tho  ordinary  doctrine  of  tho  atonement ;  they  are 
almost  certain  to  bo  already  convinced.  On  the  othor 
hand,  a  mau  may  have  loose  or  vague  views  of  inspiration, 
and  yet  it  may  be  possible  to  satisfy  him  that  the  doctrine 
of  the  atonement  is  well  founded.  The  proof  of  the 
doctrine  of  tho  atonement  may  receive' support  and  con- 
firmation from  tho  proof  of  the  doctrine  of  plenary  inspira- 
tion, but  ought  not  to  be  made  dependent  on  it 

Scientific  method  has  not  only  to  ascertain  tho  facts  and 
data  of  science,  sad  to  discover  its  laws,  but  also  to  dis- 
tribute and  co-ordinate  its  contents.  And  this  last  is  like- 
wise an  important  function.  Science  is  system.  To 
exclude  system  from  science  is  to  suppress  and  destroy 
science.  The  spirit  of  system  is  in  itself  nothing  moro 
than  tho  spirit  of  order  and  unity.  Without  unity  and 
order — that  is,  without  system— there  is  no  science ;  inatead 
of  it  thero  can  be  only  confused  ideas,  isolated  opinions. 
It  is  absurd  to  condemn  cither  system  or  the  spirit  of 
system  in  theology  or  any  other  science.  To  systematize 
is  an  intellectual  necessity ;  to  systematize  aright  is  a 
happy  achievement  and  an  immense  boon ;  it  is  merely 
systematizing  erroneously  which  is  evil.  Theology,  by 
professing  to  be  a  science,  pledges  itself  to  systematize  in 
a  scientific  manner.  By  claiming  to  be  the  science  of 
religion  it  undertakes  to  exhibit  the  truths  of  religion  in 
their  proper  relationship  to  one  another,  in  their  organic 
unity  and  essential  interdependence.  Thus  to  proceed  is 
necessary  to  it,  not  only  as  a  consequence,  bat  also  as  a 
means  of  the  development  of  its  constituent  dogmas,  for 
no  doctrine  can  bo  truly  and  fully  evolved  in  isolation,  but 
only  in  connexion  with  kindred  doctrines  and  through  the 
general  growth  of  the  science  or  system  to  which  it  belongs. 
Increase  of  insight  into  any  one  truth  brings  with  it  clearer 
views  of  all  contiguous  and  related  truths,  and  the  collec- 
tive light  thus  gained  illumines  each  particular  to  which 
it  extends.  To  apprehend  moro  distinctly  the  relations 
between  either  facts  or  theories  is  to  understand  better  the 
facto  or  theories  themselves.  To  comprehend  any  single 
doctrine  aright  we  must  study,  not  merely  ite  special  data, 
bat  those  of  allied  doctrines,  trace  its  connexions  with 
those  doctrines,  and  view  both  it  and  them  as  parts  of  ao 
organic  and  harmonious  whole.  Hence  the  endeavour  to 
systematize  the  contents  of  science  should  not  merely 
follow  the  formation  of  its  separate  doctrines,  but  likewise 
accompany  and  participate  in  the  process  of  thoir  forma- 
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tion.  Wisely  conducted  systcmatization  is  entitled  to  be 
deemed  an  aid  to  discovery.  It  reveals  where  exploration 
is  needed,  and  indicates  tho  directions  in  which  research 
will  bo  successful.  It  is  the  highest  form  and  effort  of 
synthetic  thought,  and  synthesis  is  a  not  less  necessary  and 
fruitful  operation  in  scientific  method  than  analysis. 
Abase  of  Unfortunately  it  cannot  be  denied  that  there  has  been 
(jstom.  a  vast  amount  of  erroneous  systematizing  in  theology,  and 
that  it  has  done  a  vast  amount  of  harm.  Doubtless  much 
of  the  aversion  felt  and  expressed,  to  system  in  theology  is 
to  be  traced  to  the  imperfect,  artificial,  false  character  of 
many  theological  systems.  Instead  of  exhibiting  religious 
truths  in  their  real  significance  and  interdependence,  theo- 
logical systems  have  often  disguised  and  disfigured,  cramped 
and  contorted  these  truths,  or  even  ignored  and  rejected 
them.  How,  then,  is  a  true  and  appropriate  system  to  be 
distinguished  from  one  which  is  false  and  imperfect  1  In 
various  respects,  which  can  here  be  merely  mentioned. 
Ream-  Thus,  first,  a  true  system  is  natural  and  not  artificial  In 
iitc»  of  equivalent  terms,  it  is  directly  derived  from  tho  character 
the™"  °^  the  matter  of  which  it  treats,  and  not  arbitrarily  ini- 
iogicil  posed  on  that  matter  from  without.  Every  system  of 
•.yttun.  thought,  whether  true  or  false,  must,  of  course,  be  the 
product  of  intellect,  but  no  true  system  is  a  mere  inven- 
tion of  intellect,  a  mere  subjective  creation  interposed 
between  the  mind  and  things ;  it  is,  on  the  contrary,  a 
representation  of  the  real  natures  and  relations  of  things. 
The  human  intellect  can  only  construct  a  trite  system  by 
finding  in  and  among  facts  the  connexions  and  harmonies 
which  are  actually  there.  But  to  do  this  may  require  more 
labour  than  is  agreeable,  or  may  contravene  some  cherished 
prejudice,  or  may  not  be  recognized  to  be  the  sole  legiti- 
mate procedure,  and  so  it  may  devise,  instead,  a  formula 
or  schemo  of  thought  suggested  by  some  idea  drawn  from 
an  extraneous  Bource,  force  that  scheme  or  formula  upon 
things  to  which  it  is  inappropriate,  and  so  construct  a  sys- 
tem which  is  artificial  and  erroneous.  Most  sciences  havo 
suffered  from  artificial  systematization  of  this  kind,  but 
probably  none  nearly  so  much  as  theology.  Metaphysical 
philosophy  has  always  sought  to  shape  and  modify  religious 
and  even  distinctively  Scriptural  truths  according  to  its 
own  ideas,  methods,  and  dogmas.  Paul  and  John  have 
often  been  merely  the  masks  through  which  Plato  and 
Aristotle  have  taught  Hegelian  divines  have  passed  all 
religious  beliefs,  all  Scriptural  doctrines,  through  the  dia- 
lectic devised  by  their  master,  and,  whatever  those  beliefs 
and  doctrines  may  have  been  beforo  subjection  to  tho 
operation  of  that  wonder-working  machine,  they  have 
always  come  out  ground  into  Hegelian  notions.  Juris- 
prudence exerted  a  similar  influence,  owing  to  its  having 
been  the  only  science  which  was  studied  with  zoal  and 
success  in  the  Latin  world  when  theology  began  to  bo 
independently  cultivated  by  the  Latin  Church.  The  La'in 
mind  was  &o  possessed  by  juristic  or  forensic  ideas  that  the 
Latin  fathers  could  not  avoid  looking  at  the  gospel  through 
them.  This  way  of  viewing  it  is  still  familiar.  Tho  so- 
called  federal  school  of  theology,  long  and  widely  influen- 
tial, exhibited  the  wholo  system  of  religious  truth  accord- 
ing to  the  analogy  of  a  covenant, — a  succession  of  cove- 
nants between  God  and  man, — in  other  words,  according 
to  a  conception  which  is  essentially  juristic  and  political, 
not  intrinsically  and  properly  religious.  The  making  of  a 
metaphor  in  this  manner  the  basis  of  an  entire  system  of 
theology  is  far  from  uncommon.  Thus,  because  sin  may 
bo  likened  to  disease  or  to  darkness  or  to  death,  and  holi- 
ness to  health  or  light  or  life,  not  a  few  would  conceive  of 
all  religious  truth  according  to  these  similitudes,  and  do 
violonco  to  the  reality  when  it  dona  not  easily  adapt 
itself  to  the  moulds  which  they  have  chosen  for  it  Dr 
Chalmers,  for  instance,  distributed  all  systematic  theology 
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into  a  study  of  the  disease  and  a  study  of  the  remedy,  aod 
treated  the  doctrine  of  the  Trinity  merely  as  an  appendix. 
At  present,  owing  to  the  dominancy  of  physical  science, 
there  is  a  strong  temptation  to  work  upon  spiritual  fact3 
with  physical  categories,  and  even  to  identify,  Le.,  to  con- 
found, the  spiritual  with  tho  physical.  Hence  we  hear  of 
natural  law,  in  the  sense  of  mechanical  or  biological  law, 
in  the  spiritual  world. 

Secondly,  in  a  true  system  of  theology  tho  material  and 
formal  constituents  of  knowledge  wilfbe  duly  combined, 
but  not  in  a  falso  system.  No  true  system  of  theology  can 
be  constructed  simply  by  logical  doduction  from  abstract 
conceptions,  from  a  priori  assumptions,  from  self-evident 
axioms.  Mere  reasoning  from  data  so  insufficient  as  these 
may  be  made  plausible  and  imposing  by  being  thrown 
into  syllogistic,  dialectic,  or  mathematical  shapes,  but  it 
cannot  be  made  truly  profitable  and  productive.  When 
the  Wolfians  had  presented  theology  in  the  Bemblance  of 
geometry,  they  had  merely  succeeded  in  dressing  it  in 
masquerade  and  binding  it  with  fetters.  Reason  can  only 
work  effectively  in  theology  when  it  is  in  possession  of  a 
large  and  close  acquaintance  with  Divine  things  and  acts 
harmoniously  with  the  whole  spiritual  nature.  On  the 
other  hand,  without  the  application  of  logical  reflexion  to 
the  truth  implicitly  contained  in  the  sources  of  religious 
knowledge,  without  the  help  of  definition,  induction, 
deduction,  and  all  the  processes  involved  in  analysis, 
generalization,  judgment,  and  reasoning,  we  never  could 
roach  a  scientific  system  at  all.  Such  a  system  is  not 
simply  an  aggregation  or  accumulation  of  the  data  and  con- 
stituents of  religion,  but  the  product  of  all  the  activities 
and  forms  of  thought  which  give  to  the  contents  of  re- 
ligious oxperionce  tho  order  and  organization  which  theo- 
logy, as  science,  demands. 

Thirdly,  a  true  system  is  one  in  which  unity  is  the 
result  of  the  conciliation  of  all  relevant  principles,  even 
although  they  may  be  apparently  antagonistic,  whilo  a 
falso  system  is  ono  which  bases  itself  on  some  particular 
principle  or  idea  to  the  exclusion  of  others,  also  legitimate. 
|  In  a  true  system  unity  is  produced  by  harmonizing  differ- 
ences ;  in  a  false  system  it  is  produced  by  ignoring  differ- 
ences. A  true  system  of  theology  is  one  which  grows  out 
of  the  struggle  of  opposing  elements  and  recognizes  the 
validity  and  significance  of  all  religious  truth.  It  is  not 
for  example,  so  based  on  Divine  sovereignty  that  injustice 
is  done  to  human  liberty,  or  so  based  on  freo  will  that 
God's  agency  is  largely  ignored,  but  it  assigns  to  both 
Divine  efficiency  and  human  action  their  proper  place,  end 
does  so,  not  merely  by  maintaining  the  truth  of  both,  but 
also  by  exhibiting  their  relationship  and  harmony. 

Fourthly,  in  a  true  system  all  the  members  are  not 
merely  included,  connected,  and  classified, — they  are  also 
unified  through  reference  to  a  oentre.  A  true  system 
must  be  a  unity  of  members  pervaded  by  a  common  life. 
In  its  remotest  members  must  bo  traceable  the  puUations 
of  its  heart  Only  of  late  have  theologians  begun  plearly 
to  recognize  that  this  characteristic  of  a  true  organic 
system  must  be  taken  into  account  in  tho  formation  of 
their  science.  Long  after  they  were  fully  alive  to  the 
importance  of  treating  of  each  head  of  doctrine  or  article 
of  faith,  each  separate  theological  locus,  they  felt  hardly 
any  interest  as  to  how  the  various  doctrines,  articles,  or 
loci  were  to  be  connected.  Thoy  were  often  content  to 
take  the  order  of  arrangement  from  some  external  source, 
some  creed,  confession,  or  catechism.  It  was  a  step  in 
advance  when,  although  still  arranging  the  dogmas  merely 
in  a  series,  they  endeavoured  to  give  each  dogma  its  place, 
on  the  ground  of  its  natural  and  intrinsic  relationship  to 
othor  dogmas.  Theologians  have,  indeed,  differed  much 
as  to  what  is  tho  proper  teriatim  order.    One,  for  exam  ale 

Digitized  by  Google 


THEOLOGY 


269 


has  began  with  the  nature  and  state  of  man,  a  second  with 
tke  being  and  character  of  God,  a  third  with  the  Divine 
authority  of  the  Scriptures,  and  a  fourth  has  followed  the 
ord«r  of  the  Divine  dispensations.    Yet  there  need  be  no 
doabt  that  there  is  such  an  order,  one  in  which  every 
dogma  is  exactly  where  it'  ought  to  be.    ThiB  order,  it 
may  also  be  safely  affirmed,  can  only  be  one  of  advance 
from  the  simpler  to  the  more  complex.    An  order  in  which 
each  dogma  has  before  it  only  its  natural  antecedents,  and 
after  it  only  its  natural  consequents,  must  be  one  of  con- 
tinuously increasing  complexity.    The  spirit  of  order  and 
of  system  cannot  rest,  however,  in  the  series.    It  must 
classify  as  well  as  connect  the  doctrines.    This  also  may 
be  accomplished  in  various  ways,  and  even  when  there  is 
general  agreement  as  to  what  are  the  natural  groups,  there 
may  be  considerable  difference  of  opinion  as  to  their  delim- 
itation.   But  the  most  perfect  distribution  by  classifica- 
tion, if  unsnpplemented,  must  be  unsatisfactory.    A  still 
higher  kind  of  unity  has  to  be  attained.    It  is  that  of  the 
only  unity  which  is  truly  organic.    It  is  that  of  co-ordina- 
tion and  correlation  through  a  single  central  principle.  An 
intellectual  system,  a  system  of  science  or  doctrine,  can 
only  have  this  unity,  and  be  in  consequence  a  true  system, 
when  all  its  particular  truths  and  various  departments  or 
divisions  of  truth  are  connected  with  one  another  and 
combined  into  a  whole  by  reference  to  a  common  and 
central  truth.    The  necessity  of  conforming  to  this  condi- 
tion of  systematizing  has  now  begun  to  be  felt  among 
theologians,  and  hence  in  several  modern  systems  of 
Christian  dogmatics  the  doctrines  are  not  merely  distri- 
buted into  gronps,  but  an  attempt  is  also  made  to  find  a 
centre  for  the  whole  system  in  a  single  pervasive  idea. 
Such  a  centre  Rothe,  for  example,  finds  in  the  religious 
consciousness,  a  consciousness  of  sin  and  of  grace ;  Kahnis 
in  the  doctrine  of  the  Trinity;  and  Thomasius  and  H.  B. 
Smith  in  Christ  Himself,  His  person  and  work.    So  far  as 
Christian  theology  is  concerned,  the  last  of  these  views 
is  doubtless  correct.    Christian  theology,  like  Christianity 
itself,  must  be  Christocentric.     All  its  doctrines  either 
directly  and  immediately  relate  to  Christ's  manifestation 
of  God  and  redemption  of  man,  or  are  the  antecedents 
and  consequents  of  those  which  do.    To  Christ  the  entire 
system  owes  its  distinctive  character.    For  general  theo- 
logy, on  the  other  hand,  the  central  and  vital  idea  can  be 
no  other  than  that  of  religion  itself.    It  must  obviously 
be  one  derived  from  the  domain  of  the  science  itself,  and 
indeed  from  the  essential  nature  of  the  object  of  the 
science.    As  it  would  bo  an  error  to  6eek  the  principles 
of  biology  elsewhere  than  in  "  life,"  or  of  psychology  else- 
where than  in  "mind,*  so  must  it  be  to  seek  the  principles 
of  theology  elsewhere  than  in  "  religion."   Theology  is  the 
science  of  religion,  and  in  the  true  idea  of  religion  should 
be  found  the  central  and  constitutive  principle  of  the 
general  system  of  theology.    That  it  can  be  found  therein 
will  appear  as  we  proceed. 

Must  the  work  of  method  in  theology  end,  however, 
even  with  the  formation  of  a  system  which  answers  to  the 
requirements  just  indicated  1  Is  there  no  still  higher 
procedure  or  application  of  theological  method  legitimate  t 
Tbia  is  to  ask  if  there  be  any  place  for  a  speculative 
method  in  theology,  and  if  speculative  theology  rest  on 
any  solid  basis. 

The  history  of  theology  might,  perhaps,  suffice  of  itself 
to  show,  on  the  one  hand,  that  speculation  has  a  large  and 
legitimate  place  in  the  sphere  of  theology,  and,  on  tho 
other  hand,  that  its  place  is  one  the  limits  of  which  are 
difficult  to  fix  or  keep  within.  Christian  theology  was 
initiated  by  Gnostic  speculation,  grandly  reasonable  in 
aiming  at  the  exhibition  of  Christianity  as  the  absolute 
truth  and  absolute  religion,  but  otherwise  wildly-  extra- 


vagant. An  Origen  and  an  Augustine  owed  largely  to 
speculativeness  both  their  successes  and  their  failures.  The 
defects  of  scholasticism  were  due  more  to  misdirection  of 
the  reflective  understanding  than  of  the  speculative  reason, 
and  it  was  especially  the  speculative  and  the  mystic 
divines  of  the  Middle  Age  who  opened  up  the  way  to 
modern  thought  and  modern  theology.  Men  like  Nicholas 
of  Cusa,  Bruno,  Telesio,  and  Campanella,  looking  from  the 
heights  of  speculation,  saw  some  aspects  of  religious  truth 
which  the  Reformers,  standing  on  lower  if  safer  and  less 
cloudy  ground,  overlooked.  A  Descartes  and  a  Spinoza, 
into  whatever  errors  they  may  have  fallen,  certainly  did 
much,  and  in  a  directly  speculative  manner,  to  enlarge  and 
advance  the  philosophy  of  religion.  Kant  supposed  that, 
by  his  critical  researches  into  the  nature  and  limits  of 
knowledge,  he  had  made  an  end  of  speculative  theology 
and  done  what  would  effectually  deter  reason  from  specu- 
lative adventures.  It  soon  became  apparent  that  his 
expectations  had  been  doomed  to  disappointment,  that  in 
reality  he  had  excited  speculative  reason  to  extraordinary 
activity  and  even  audacity,  and  inaugurated  an  era  of 
theology  far  more  speculative  than  any  which  had  preceded 
it  The  great  speculative  movement  in  philosophy  headed 
by  Fichte,  Schelling,  Hegel,  Baader,  Krause,  and  others 
passed  on  immediately  into  the  sphere  of  theology,  its 
leaders  themselves  proceeding  to  apply  their  principles  and 
methods  to  the  explanation  of  the  doctrines  and  phases  of 
religion.  Theologians  by  profession  soon  followed  in  their 
footsteps.  Daub  and  Marheinecke  constructed  systems 
of  Protestant  dogmatics  by  means  of  Hegel's  dialectic. 
Strauss,  Baur,  and  their  followers  reached  by  the  same 
method  negative  and  antichristian  results,  bringing  out 
the  contradictions  between  the  doctrines  of  the  church  and 
the  speculative  truths  to  which  it  was  held  that  they 
should  give  place.  Many  theological  systems  of  an  almost 
exclusively  speculative  character  have  since  appeared  in 
Germany.  Weisse'B  Philotojyhitche  Dogmaiik  and  Rothe's 
Thtologuehe  Ethik  are  good  typical  instances.  Aud,  while 
not  so  predominant,  the  speculative  use  of  reason  is 
yet  conspicuous  in  the  treatises  on  Christian  dogmatics 
of  Dorner,  Martensen,  Schoberlein,  Hofmann,  Liebner, 
Biedermann,  and  others.  In  the  department  of  philo- 
sophy of  religion  a  speculative  proceduro  is  not  less  fre- 
quently followed,  either  as  alone  appropriate  or  as  a 
necessary  supplement  to  tho  genetic  and  historic  method. 
Rosmini,  Gioberti,  and  Mamiani  inaugurated  in  Italy  a 
speculative  theology  second  only  to  that  of  Germany. 
Contemporary  French  theological  literaturo  can  boast  of 
at  least  one  work  displaying  real  speculative  power, — the 
PhilotophU  de  la  Libtrti  of  M.  Socretan.  In  America 
Hickok,  Bushnell,  and  Mulford  may  be  named  as  liaving 
shown  confidence  in  the  competency  of  speculative  reason 
in  the  spiritual  sphere  In  Britain  Principal  Caird  has 
argued  in  favour  of  a  speculative  procedure  in  theology 
with  rare  skill  in  his  Introduction  to  the  Philosophy  of 
Rtligion.  On  the  whole,  however,  both  in  America  and 
Britain,  the  speculative  method  has  received  little  recogni- 
tion from  theologians.  But  this,  of  ■  course,  may  be  held 
to  be  partly  cause  and  partly  effect  of  the  want  of  life  and 
originality,  of  thoroughness  and  truthfulness,  of  ordinary 
American  and  British  systematic  theology. 

Is  there,  then,  room  and  need  in  theology  for  the 
speculative  method?  The  answer  must  depend  on  what 
is  meant  by  speculative  method.  There  are  kinds  of  so- 
called  speculation  which  are  plainly  illegitimate  and  in* 
'applicable.  Thus,  some  have  represented  speculative  theo- 
logy as  part  of  a  philosophy  of  which  the  whole  system'is 
deduced  in  a  purely  and  strictly  logical  manner  from  apvu. 
priori  principle,  idea,  or  datum.  On  this  view  the  spemi 
lative  thicker  somehow  apprehends  an  absolute  first  of 
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thought  or  being,  or  both,  and  then  from  this  primary  and 
necessary  datum  evolves  syllogiatically  or  di&lectically  a 
whole  philosophy,  which  includes  a  whole  theology.  Such 
speculation  may  bo  safely  pronounced  futile  and  delusive. 
It  can  never  reasonably  vindicate  itt  choice  of  a  starting- 
point,  for  the  absolute  first  of  existence  and  thought  can 
only  be  that  to  which  the  worlds  of  fact  and  experience, 
of  matter  and  of  mind,  refer  us  as  their  ultimate  explana- 
tion. It  ascribes  an  extravagant  power  to  mere  formal 
thinking.  It  is  only  consistent  with  exclusive  idealism 
and  cxclusivo  rationalism,  both  justly  discredited  epocies 
of  philosophy.  It  makes  theology  wholly  dependent  on  a 
philosophy  which  must  bo  false,  sinco  pure  reason  cannot, 
as  it  assumes,  spin  out  of  its  own  essence  or  out  of  any 
single  datum  the  whole  system  of  truth. 
Thu  Thero  is,  however,  a  theology  which  claims  to  be  at  once 

Tht  speculative  and  independent  of  philosophy.  Such  was  the 
'%l(  7'  *  theology  which  Rothe  sought  to  elaborate  in  his  Thtolorfical 
3JJJ£  J&Au*  In  the  "  Introduction  "  to  that  work  he  has  fully 
explained  his  method.  It  is,  as  there  represented,  the  very 
same  method  with  that  of  speculative  philosophy,  but  it 
starts  from  a  different  point, — not  from  pure  self-conscious- 
ness, but  from  the  religious  self -consciousness  or  God-con- 
sciousness. Its  primary  datum  is,  according  to  Rothe,  as 
immediately  certain  as  that  of  speculative  philosophy,  the 
pious  man  being  just  aa  directly  sure  of  God  as  the  natural 
man  is  of  his  own  self.  Out  of  this  datum  it  must  evolve 
ail  its  conclusions  by  aa  inward  logical  necessity,  and 
construct  an  entire  theological  system  of  such  a  nature 
that  every  single  thought  implicitly  supposes  the  whole. 
Speculative  theology  thus  conceived  of  needs  but  a  single 
fact,  the  datum  from  which  it  starts,  and  that  fact  must 
be  a  self-evidont  one,  given  immediately  in  and  by  con- 
sciousness ;  all  the  rest  is  a  succession  of  inferences  de- 
ductively obtained.  The  facts  of  religion  presented  in 
nature,  history,  and  Scripture  not  only  need  not  but 
ought  not  to  be  takon  into  account  by  i^  although  at  the 
closo  of  its  labours  its  Success  must  be  tested  by  the  con- 
formity or  nonconformity  of  it*  result*  with  those  facts. 

"  This  sys'em  of  «  priuri  thought,"  s»y»  Roth*,  "to  be  success- 
ful aa  a  speculation,  must  bo  an  absolutely  corresponding  and 
image  of  the  reality;  but  tho  iptci.Ulive  process  lt»elf 


a  verification,  tiidecU,  tie  acKnowloiljjea  unronait 
tinguisbes  clearly  between  the  specnlition  itself 
critical  process  by  which  alone  euch  s  verifieati 
With  reforenco  to  the  empirical  reality  around  hii 


takes  no  thought  whether  thore  be  such  a  r.iiily  existing,  "f  how 
the  ideas  which  it  constructs  aro  related  to  it ;  but,  without  looking 
either  to  the  right  hand  or  to  the  left,  it  follows  only  th».«  roar**  of 
logical  necessity,  nntil  it  has  accomplished  the  whole  cirri*  of  its 
ideas,  and  constructs  a  complete  system.  Thou  .first  the  specu- 
lative thinker  looks  out  of  himself,  in  order  to  compare  the  eystriQ 
of  thought  which  he  has  independently  constructed  with  the 
objective  reality,  arid  to  assure  himself  of  his  correctness  by  such  a 
comparison;  but  in  so  doing  be  is  (dipping  oat  of  the  rogion  of 
speculative  into  that  of  reflective  thinking.  The  necessity  of  such 
a  verification,  indeed,  he  acknowledge  unconditionally,  but  he  disf 

itself  and  that  reflective 
lion  can  be  realized, 
upirical  reality  around  him,  he  acknon ledges 
that  his  speculation  is  mrurrect  if  his  ij'stein  of  thought  is  not 
there  reproduced,  but  he  still  prrawls  that  he  has  to  complete  his 
spocnlattve  labour  without  any  direct  reference  to  it.  He  concludes 
rather,  from  a  clear  want  of  com.*t»?fi  deify,  that  he  has  spcalated 
incorrectly,  and  can  look  for  }ii»  error  in  nothing  <l-o  tluu  in  his 
departure  from  a  strict  adh>  reuce  to  the  luw  t  vt  I.^k.  Forthwith, 
then,  he  destroys  his  lab  i.ecidy  cotujtrur'.rd  system;  b'-t  if  ho 
again  proceed  to  construe',  another,  lie  i::  :  ,'  •pru  eed  in  tho  very 
same  manner  as  before.  t>..  by  look  in;:  w^ly  into  his  own  thoughts, 
as  though  there  were  no  world  sreund  him." 

Rothe,  it  will  hn  observed,  cannot  be  charged  with  hav- 
iug  made  theology  dependent  on  philosophy.  He  repre- 
sented theological  speculation  and  philosophical  speculation 
as  starting  from  different  data,  as  running  parallel  to  each 
other,  and  so  as  throughout*  distinct.  But  this  was  to 
avoid  one  extreme  by  falling  into  another.  It  was  virtu- 
ally to  deny  ths  unity  of  thought,  and  to  assume  an  in- 
credible dualism  in  the  universe  of  speculation.  A  theo- 
logy absolutely  separated  from  philosophy  must  bo  even 


more  unsatisfactory  than  one  wholly  dependent  on  it. 
Then,  the  method  itself  proceeds  on  assumptions  unsup- 
ported by  evidence,  yet  far  from  self-evident.  It  assumes, 
for  instance,  that  a  system  of  ideas  generated  a  priori  will 
be  a  counterpart  of  reality,  although  it  is  neither  incon- 
ceivable nor  improbable  that  the  characteristics  of  real 
existence  may  be  incapable  of  being  determined  by  the 
mere  logic  of  necessary  thought.  Reason  should  not  thus 
be  credited  with  the  extraordinary  power  of  comprehend- 
ing reality  without  requiring  to  apprehend  and  study  it. 
Another  assumption  is,  that  a  complete  and  self  consistent 
system  can  only  be  reached  by  an  exclusively  a  priori 
procedure,  whereas  it  is  far  more  likely  that  such  a  system 
will  only  be  attained  by  a  combination  of  different  pro- 
cesses. Again,  the  primary  datum  of  theological  specula- 
tion as  understood  by  Rothe — the  idea  of  God — ia  assumed 
to  be  immediately  given  and  immediately  certain.  But 
the  idea  of  God  is  not  immediately  given  or  immediately 
certain.  The  piety  which  chooses  to  affirm  so  is  a  piety 
capricious  in  its  affirmations  ;  the  speculation  which  start* 
from  such  a  foundation  starts  from  an  assumption  easily 
shown  by  psychology  and  history  to  be  erroneous.  Rothe 
went  even  farther  astray.  He  represented  not  only  the 
bare  consciousness  of  God  but  the  Christian,  yea,  the 
evangelical  God-consciousness,  as  a  simple  and  primary 
datum  of  consciousness.  This  was  utterly  arbitrary.  It 
was  to  treat  as  an  original  apprehension  what  is  indubit- 
ably an  acquired  experience.  No  a  priori  system — no 
properly  deductive  system — can  be  reasonably  imagined  to 
have  such  a  starting-point  For  theso  and  other  reasons, 
theological  speculation  of  the  kind  advocated  by  Rothe 
may  be  rejected. 

Still  another  species  of  theological  speculation,  however,  The 
has  been  attempted  and  commended, — one  which  seems  •v'*n/r- 
j  more  modest,  and  claims  to  be  more  distinctively  Christian.  •'  ^),(^ 
It  is  the  method  advocated  and  exemplified  in  the  Schrift-  " 
bewfi*  of  Vou  Hofmann.  He,  instead  of  starting  like 
Rothe  with  the  religious  consciousness,  chose  to  start  from 
a  real  concrete  fact,  what  he  calls  the  Christianity  of  the 
Christian, — a  Christianity  which  ho  supposes  to  have 
acquired  in  the  Christian  a  separate  standing  of  its  own, 
in  virtue  of  which,  and  independently  even  of  Scripture,  it 
is  self-evidont  certain  truth  sustained  and  authenticated  by 
the  Spirit  of  God.  From  this  fact  or  experience,  expressed 
in  its  simplest  and  most  general  form,  as  a  pereonal  re- 
lationship or  fellowship  between  God  and  man  through 
Jesus  Christ,  Hofmann  would  deduce  tho  whole  theological 
system  by  a  process  of  "  thinking  within  "  the  central  fact, 
so  as  logically  to  evolve  from  it  its  manifold  wealth  of 
contents,  and  would  refrain  on  principle  from  looking  out- 
wards, and  taking  into  account  the  religious  facts  presented 
by  history,  experience,  or  Scripture.  Now,  in  this  system 
also,  speculation  is  in  excess. .  Such  a  speculative  deduc- 
tion of  facts  from  facts  as  is  contended  for  is  impossible. 
Facts  aro  not  so  involved  in  one  another  that  they  can  bo 
evolved  from  one  another  by  mere  thinking,  and  still  less 
eo  that  from  or.o  fact  n  whole  system  of  facts  can  be  thus 
evolved.  From  a  single  bone,  indeed,  of  an  animal  which 
he  has  never  seen  or  heard  of  a  naturalist  may  in  thought 
correctly  construct  the  whole  skeleton,  but  not  by  think- 
ing within  or  from  tho  one  fact  before  him,  but  by 
msking  use  of  all  the  knowledge  he  Las  acquired  of  the 
structure  of  animals,  of  the  relations  of  bones  to  hone*. 
Dr  Hofmann  himself  was  quite  unable  to  carry  out  tho 
method  he  contended  for.  His  so-<-aIled  speculative  argu- 
ments are  mere  semblances  of  what  they  profess  to  bo. 
Instead  of  the  content*  of  his  system  being  really  "de- 
rived "  from  the  simplest  expression  of  the  fact  of  Chris- 
tianity, new  propositions  are  constantly  borrowed  from  the 
known  contents  of  Christianity,  and  added  from  without 

Digitized  by  Google 


THEOLOGY 


;.-  iiie  sioijjltjt  expression,  in  order  lo  help  out  the  unfold, 
ing  of  the  system.  Further,  in  Hofmann's  system  of 
speculation,  ^  in  that  of  Rothe,  wc  are  asked  to  6tart 
firm  an  assumption  which  is  not,  and  canuot  be,  justi- 
fied—the assumption  that  Christianity  in  the  Christian  is 
independent  of  its  objective  grounds.  Surely  every  ex- 
perience may  reasonably  be  called  upon  to  produce  evi- 
dence of  its  legitimacy  and  validity ;  and,  if  so  called  upon, 
how  can  it  avoid  referring  to  its  grounds  1  It  ia  only  by 
an  examination  of  the  grounds  of  an  experience  that  we 
can  know  whether  it  is  an  experience  of  reality  or  a  form 
or  effect  of  illusion.  The  fact  from  which  wo  arc  told  by 
Hofmann  that  we  must  doduco  all  other  facts  is  only  itself 
intelligible  in  the  light  of  many  of  these  facts,  and  even 
of  tho  Christian  system  as  a  whole ;  it  is  a  fact  which  has 
many  conditions,  and  tho  right  understanding  of  it  requires 
its  being  viewed  under  its  various  conditions,  not  as  ab- 
stracted from  and  independent  of  them. 
Sr*cc-  In  tho  forms  indicated,  then,  speculation  has  failed  to 
Ution  make  good  its  claim  to  participate  in  the  formation  and 
^°**^0  development  of  theology.  Does  it  follow  that  its  claim  is 
srue  syj-  wholly  unfounded  t  By  no  means.  Speculation  in  the 
u-mitii-  forms  described  pretends  to  an  independence  of  reality  and 
atioo  ;  a  creative  power  for  which  there  is  no  warrant  in  reason  or 
confirmation  in  fact.  Henco  tho  futility  of  such  specula- 
tion is  no  disproof  of  the  utility  of  a  speculation  which 
will  fully  recognize  reality  and  directly  endeavour  to 
elucidate  it.  Speculation  of  this  latter  k>nd  seems  to  bo  a 
necessary  condition  of  true  systematixation  and  a  neces- 
sary supplement  to  induction  and  to  all  toe  special  methods 
of  particular  sciences.  In  a  true  philosophy,  for  instance, 
science  and  speculation  must  necessarily  be  combined.  So 
far  from  claiming  independence  of  the  sciences,  a  true 
philosophy  will  base  itself  upon  them,  and  seek  to  rise 
above  them  by  means  of  them.  It  is  only  thus  that  it  can 
hope  to  reach  the  ultimate  universal  and  real  principle  of 
knowledge  and  bcirg,  without  which  there  can  tie  no  rest 
for  reason  or  unity  in  the  universe.  But,  having  ascended 
Ly  an  analytic  and  inductive  course  to  tin  unity  of  an 
all-comprehensive  ultimate  principle,  philosophy  must  en- 
deavour to  descend  from  it  in  a  synihi  lie  end  deductive 
manner,  so  as  to  exhibit  the  wholo  organism  of  existences 
or  to  determine  how  the  many  laws  of  science  and  tho 
many  facts  of  experience  aro  connected  w  ith  the  absolute 
in  being  and  causation,  and  through  it  with  one  another. 
It  is  conceivable  that  the?  descent  should  be-  accomplished 
in  various  ways,  and  Plato  nnd  Plotinus,  Descartes  and 
Spinoza,  Fichte,  Schilling,  Hegel,  Krauze,  Gioberti.  and 
others  have  attempted  it  each  in  a  way  of  his  own  :  but 
two  things  are  obvious,  namely,  that  philosophy  cannot 
consistently  decline  the  task,  and  that  any  method  it  may- 
adopt  in  trying  to  perform  it  must  be  one  essentially 
speculative.  An  inductivo  and  analytic  method  is  clearly 
inapplicable,  for  the  highest  and  last  results  of  induction 
and  analysis  are  just  what  are  to  lie  elucidated  through 
being  viewed  in  relation  to  the  one  supreme  truth  or  fact. 
And  among  the  data  with  which  philosophy  must  thus 
synthetically  or  speculatively  deal  are  those  of  religion. 
It  requires  to  show  how  what  theology  tenches  as  to  God's 
nature  and  operations  comports  with  what  itnejlf  affirms  as 
to  the  absolute  source  and  ground  of  existence,  aud  this 
necessarily  commits  it  to  have  recourse  to  a  theologico- 
speoulative  uso  of  reasoa  And  to  a  very  large  ubo  of  it 
if,  for  example,  theism  be  true ;  since,  in  this  case,  the 
absolute  principle  of  philosophy  can  bo  no  other  than  God 
Himself,  and  its  highest  task  no  other  than  to  show  Him  to 
be  the  essence  of  all  existence,  the  light  of  all  knowledge. 
In  this  case  philosophy  must  inevitably  become  in '  the 
highest  stage  of  its  development  a  speculative  theology. 
Nor  can  positive  theology  dispense  with  speculation.  It 


cannot,  inei  jed,  bet;ia  with  it  or  confine  itself  to  it, — cannot  and  as  a 
start  v  ith  some  single  immediately  certain  religious  fact,  ««ppl«- 
acd  then  by  mere  force  of  logic  evolve  therefrom  a  whole  Jj^**0 
theological  system.  Its  data  are  all  real  facts  of  religion,  J°0°c" 
and  theso  it  must  deal  with,  in  the  first  place,  mainly  bj 
observation  and  induction.  But  observation  and  induction 
!  will  not  always  alone  lead  to  a  satisfactory  result.  Obser- 
I  vation  is  confined  to  experience,  which  gives  only  the  par- 
ticular. Induction,  in  so  far  as  it  effects  a  transition  from 
the  particular  to  the  general,  alrcr.dy  involves  the  activity 
of  speculative  reason  ;  it  makes  discoveries  only  when 
guided  by  theory ;  it  can  never  of  itself  reach  ultimate 
truth  ;  and  it  is  manifestly  not  its  function  to  raise 
coherent  comprehensive  systems  on  their  proper  construc- 
tive principles.  Then,  the  theologian  who  rououaces 
speculation  must  deal  moat  inefficiently  with  the  chief 
ideas  and  doctrines  of  his  science.  Consider  the  greatest 
idea  of  all— the  idea  of  God.  Mere  observation  and  in- 
duction do  not  yield  the  idea.  Exclusively  applied,  they 
cannot  take  us  beyond  the  contingent  and  conditioned, 
cannot  take  ns  beyond  atheism  and  secularism.  Waive, 
however,  this  objection,  and  grant  that  tho  idea  of  God 
may  be  given,  say,  through  revelation.  What  sort  of  idea 
must  it  be  in  tho  mind  of  the  theologian  who  refuses  to 
speculate  I .  Merely  that  of  a  complex  of  the  attributes 
predicated  of  God  in  the  Bible.  Surely  that  is  unworthy 
to  be  accounted  an  idea  of  God  at  all  The  theologian 
who  L>  in  earn oat  with  the)  idea  of  God,  who  would  find 
order  ond  light  in  the  idea,  who  would  think  of  Him  as  He 
is,  Absolute  Being,  Harmonious  Life,  Infinite  Personality, 
Perfect  Spirit,  Ultimate  and  only  Complete  Explanation  of 
the  Universe,  must  assuredly  speculate,  and  speculate  freely 
and  largely,  although  he  ought  also  to  do  so  humbly  and 
reverently.  Even  if  he  would  maintain  that  wo  cannot 
have  a  knowledge  of  God  as  He  is — that  we  must  renounce 
the  hope  of  a  speculative  knowledge  of  Him,  and  be  con- 
tout  with  a  merely  regulative  knowledge,— he  will  find 
that  ho  needs,  as  Kant,  Hamilton,  Manuel,  and  Spencer 
have  practically  so  fully  acknowledged,  speculation,  and 
much  speculation,  to  support  bis- thesis.  The  mind  is  not 
necessarily  relieved  from  the  duty  of  exercising  srecula- 
I  live  thought  on  the  nature  of  God  by  receiving  a  social 
!  revelation  regarding  God.  Christianity  is  a  proof  that 
such  revelation  may  only  increase  obligation  in  this  re- 
spect. It  .brought  with  it  a  wondrous  idea  of  God,  one 
of  marvellous  practical  efficacy,  but  on 2  also  whie:h  forced 
Christian  reason  into  paths  of  speculation,  which  could 
only  be  formulated  nfter  lengthi-'i.eJ  ard  severe  speculativ.: 
labour,  and  which  no  iutellt-ciuuliycr  spiritually  quirkcimd 
wul  can  accept  otherwise  than  with  speculative  ex-.rtion. 
And  this  may  vhow  thai  specnLtLr.  is  as  legitimate  and 
applicable  within  the  sphere  rf  Christianity  as  within  11:ut 
of  genera!  theology.  Tim  comprehension  of  Christianity 
requires  that  wo  penetrate  to  its  distinctive  and  centra! 
principle,  and  view  all  its  crr.ter.ts  in  the  light  of  that 
principle.  It  is  only  so  that  we  cm  hope  to  accompli; h 
either  a  true  systemi;<Lu:ion  or  u  »ute  elucidation  of  La 
contents.  The  procedure  by  which  this  is  ctfeited  cannot 
be  one  of  more  formal  l'Hjir,  of  pure  deduction,  or  strict 
demonstration  ;  it  mus*  '">c  c:.e  which  implies  a  constant 
reference  to  facts  and  induct  Lo  remits;  but  still  it  must 
be  one  which  is  essentially  synthetic  and  speculative. 

Tbtoloirv  is  *  unity,  »  wheele,  hut  »  very  ri-n>*'U>x  unity,  a  whole  l'tlatinn 
of  many  dissimilar  parts.    It  may  t«i  e("'ik<-ti  of  in  »  broad  *ml  of  t lie 
genciaJ  >»v  as  a  *M«-neo,  1,i;t  nnt  fe«i  correctly  as  a  department  of  tlieo. 
sciences.    H  includes  many  studio*  or  disciplines  which  may  be  logical 
cultivated  it.  a  scientific  spirit  and  according  to  scientific  methods,  sclem.  -. 
and  thewe  snidies  or  disciplines,  while  closely  eonnect?d,  are  also 
clearly  distinct    They  are  by  no  means  mere  divisions  of  a  special 
science.    Natural  the.  -Iu«y  and  Christian  dogmatics  are  aa  distinct 
from  each  othci  as  ph.si'cs,  is  from  chemistry  or  anatomy  from 
physiology.    Comparative  theology  and  Biblical  theology' arc  - 


272 


THEOLOGY 


Iheolo 


philosophy,  when  in  the  pursuit  of  ita  merely  general  e 
be  expected  to  go  into  details  end  to  concern  itself 
subdivisions  end  ramifications  of  science.    It  will  be 


'distinct  from  each  other  as  the  study  of  .the  general  history  of 
(mankind  is  from  the  study  of  tho  history  of  England. 
>  Hence  arise  a  number  of  problems.  How  are  the  theological 
sciences  related  to  the  non-theological  sciences  and  to  one  another  I 
How  are  they  located  in  the  vast  organism  of  science  aa  a  whole  I 
and  how  are  they  connected  with  one  another  so  as  to  form  a 
•mailer  organic  whole  in  themselves?  What  principles  bare  they 
in  common,  and  what  tasks  are  proper  to  each  ?  Wherein  do  they 
agree  and  wherein  do  they  diner  in  their  methods  of  research! 
These  are  very  important  questions.  There  cannot  be  sn  earnest 
and  scientific*  study  of  theology  where  they  are  overlooked.  It  is 
elo-  the  special  task  of  the  theological  discipline  called  "encyclopedia 
of  of  theology  "  to  discuss  and  answer  them,  — or,  in  othe*  words,  to 
o&.  determine  the  boundaries  of  theology,  to  exhibit  an<i  explain  its 
inner  organization,  to  indicate  ita  component  parts,  and  to  trace 
their  relations  both  to  one  another  and  to  the  theological  system 
as  a  whole.  This  discipline  is,  therefore,  the  appropriate  scientific 
approach  and  introduction  to  theology  and  to  the  various  theological 
sciences. 

It  is  of  comparatively  little , importance  whether  or  not  it  be 
itself  called  a  theological  science.  Strictly  speaking,  perhaps,  it 
is  rather  a  section  or  prolongation  of  that  division  of  general 
philosophy  which  treats  cf  the  relations  of  the  sciences.  One  of 
the  tasks  of  philosophy  is  to  define  and  distribute,  classify  and 
co-ordinate,  the  sciences,  so  aa  to  exhibit  them  as  parts  of  an  har- 
monious comot  or  members  of  a  well-proportioned  corjnu.  But 

I 'with  all"  the 
content  to 

trace  main,  lines,  to  appreciate  leading  principles,  processes,  and 
results,  and,  in  a  word,  to  exhibit  the  organic  unity  and  variety  of 
science  aa  a  whole.  It  will  leave  the  exact  and  exhaustive  dis- 
tribution and  survey  of  any  particular  kind  or  group  of  sciences  to 
those  who  are  extensively  and  minutely  acquainted  with  that  kind 
or  group  of  sciences.  The  comprehensive  philosophic  survey  of 
any  order  or  department  of  studies  is  the  encyclopedia  thoreof. 
Hence  there  is  encyclopedia  of  mathematics,  of  physics,  of  philo- 
logy, and  of  jurisprudence,  as  well  aa  of  theology.  Encyclopaedia 
of  philosophy,  however,  comprehends  all  the  departmental  encyclo- 
pedias of  science.  And  this  for  the  simple  reason  that  philosophy 
is  inclusive  and  unitive  of  all  science.  As  Ki**tia  leimtiarum 
philosophy  is,  aa  Hegel  has  aptly  said,  "  wesenUich  Encyclopedia. " 
Hence  theological  encyclopedia— the  encyclopedia  of  the  sciences 
conversant  with  religion— may  reasonably  be  held  to  be  essentially 
a  prolongation,  a  direst  continuation',  of  philosophy. 

Theological  encyclopedia  has  had  its  course  determined  by  the 
general  movement  of  theology.  The  various  theological  disciplines 
required  to  be  evolved  before  ttioy  could  be  co-ordinated.  The 
designation  "  theological  encyclopedia"  first  occurs  in  its  current 
technical  sense  in  Mnrsinna's  PrimmLintm  Encyclopttdim  Tkeologicm 
(1764).  It  was  only  with  the  pnblication  of  Schleiermachcr'a 
A'un<  Darrttllung  det  OuohgUcJun  Studiums  in  1811  that  the  full 
scientific  importance  of  the  discipline  was  made  evident  Ithaa 
since  been  diligently  cultivsted  in  Oermsny,  and  is  at  length  find- 
ing recognition  in  other  countries. 

There  are,  howover,  serious  defects  even  in  the  latest  and  best 
expositions  of  it    Two  of  these  msy  be  noted  as  being  so  serious 
that,  owing  to  their  prevalence,  theological  encyclopedia  can  hardly 
be  said  to  have  eveu  yet  entered  a  truly  scientific  stage.    One  is  the 
virtual  or  express  identification  of  theology  with  Christian  theology. 
All  the  chief  theological  encyclopaedists  of  Oermsny — Hagcnbach, 
Langs,  Rabiger,  Kothe,  Von  Hofmann— follow  Schleiormacher 
in  this  amazingly  absurd  procedure.    I/>gically  the  Brahmaniat, 
Buddhist,  and  Mohammedan  might  with  equal  justice  identify  all 
theology  with  their  own.    The  superiority  of  Christianity  to  other 
religions,  the  uniqueness  of  Christianity  among  religions,  does  not 
alter  the  nature  or  lessen  the  magnitude  of  the  orror.    Every  ency- 
clopedia of  theology  which  confounds  the  general  with  the  special 
so  completely  ss  to  identify  theology  with  Christian  theology  for- 
feits its  title  to  recognition  as  scientific ;  snd  almost  all,  oven  of  the 
latest  and  bent  theological  encyclopedias,  do  so.    Tho  other  fsult 
referred  to  is  that,  even  in  the  latest  and  best  of  theological  ency- 
clopedias, the  constituent  sciences  of  theology  sre  not  so  co- 
ordinated with  reference  to  a  ceutre  aa  to  render  apporept  their 
organic  connexions.    The  German  encyclopedists  since  Schleier- 
macher  claim,  indeed,  that  they  so  distribute  the  various  disciplines 
of  theology  ss  to  exhibit  ita  natural  organization.    But  the  claim  is 
not  well  founded.    In  reality,  their  schemes  of  distribution  have 
no  rcsl  unity.    They  are  simply  arrangements  of  the  jrious  theo- 
logical disciplines  in  a  fourfold,  threefold,  or  twofold  menmr,  i.e., 
for  example,  as  cxegeticsl,  historical,  systematic,  aud  practical,  or 
aa  historical,  systematic,  and  practical,  or  as  didactic  and  practical. 
But  this  is  merely  external  ciawili cation.    It  may  be  faultless  of 
its  kind,  hut  it  cannot  of  itwlf  yield  more  than  a  superficial  and 
mechanical  arrangement  of  the  theological  sciences.    Theology,  to 
be  scientifically  surveyed  and  distributed,  must  be  viewed  as  a 
unity,  and  all  Its  parts  must  bo  shown  to  be  lncludid  in  it,  and 


to  have  a  definite  place  in  it  from  its  very  nature  and  definition, 
ss  the  science  or  philosophy  of  religion.  Their  relationship  to  one 
another  must  be  determined  by  their  relationship  to  the  whole  of 
which  they  are  parts,  to  that  science  or  rather  philosophy  which 
treats  of  religion  as  a  whole.  They  can  only  be  unified  and  co- 
ordinated in  a  truly  organic  manner  by  their  due  reference  to 
religion,  aud  consequently  proper  inclusion  and  location  in  the 
philosophy  of  religion.  This  necessity  has  as  yet  been  only  verbally 
acknowledged  by  theological  encyclopaedists.' 

There  is  an  all-comprehensive  science  of  religion,— one  whiob  PMlo- 
treato  of  religion  in  its  unity  and  entirety.  It  alone  completely  eopby  of 
answers  to  the  idea  and  definition  of  theology.  It  is  the  one  ■ 
general  theological  science,  comprehends  and  dominates  the  special 
theological  sciences,  so  as  to  be  the  science  of  these  sciences,  and 
hence,  in  accordance  with  the  true  distinction  between  philosophy 
snd  science,  is  properly  called  philosophy  rather  than  science— ths 
philosophy  of  religion.  All  philosophy  is  science,  but  all  science 
is  not  philosophy.  Philosophy,  as  distinguished  from  science,  is 
general  or  universal  aa  distinguished  from  particular  or  special 
science.  This  distinction  is,  of  course,  not  an  absolute  one,  but  of 
degree— of  more  or  less ;  every  other  distinction  between  them, 
however,  is  positively  erroneous.  The  one  general  theological 
science  is  appropriately,  therefore,  termed  philosophy.  It  is  the 
philosophy  of  religion  as  there  is  a  philosophy  of  nature  and  a 
philosophy  of  mind,  each  inclusive  of  various  sciences.  It  is  of  the 
very  nature  of  philosophy  to  be  both  before  and  after  the  sciences 
to  which  it  relates,  —to  be  at  once  their  root  and  result,  and  at  the 
asms  time  their  bond  of  nnion  and  sonrce  of  life.  And  the  general 
theology  which  may  justly  be  identified  with  philosophy  of  reli- 
gion has  undoubtedly  held  this  relation  to  the  sneeisl  theological 
sciences.  It  preceded  them,  being  the  germ  from  which  thsy 
evolved,  the  root  from  which  they  have  sprung  ;  it  has  grown  up 
along  with  them,  permeating  them  as  their  common  life  ;  and  it 
also  succeeds  and  transcends  them,  bnsing  itself  on  them  and  per- 
fecting itself  by  means  of  them.  It  is  the  one  generic  science  of 
the  object  with  which  it  deals,  and  vast  enough  to  comprehend  a 
whole  group  of  sciences,  because  ita  object — religion — is  so  rich, 
complex,  and  varied. 

Tho  primary  task  of  a  philosophy  of  religion  is  to  ascertain  and 
oxhibit  the  nature  of  religion.  Mow,  a  general  theory  of  religion 
is  the  natural  introduction  to  all  special  religions  atndiea  and  theo- 
logical sciences,  and  yet  can  itself  only  be  brought  to  perfection 
through  the  advancement  of  these  studies  and  sciences.  For 
example,  we  can  only  adequately  understand  the  nature  of  religion 
through  study  of  the  history  of  religion,  and  yet  we  cannot  trace 
the  history  of  religion  at  all  unless  we  know  generally  what  religion 
is.  Again,  in  such  works  on  Christian  dogmatics  as  those  of 
8chenkel,  Kahnis,  Bicdermann,  and  Lipsius,  we  find  a  consider- 
able place  assigned  to  an  investigstion  into  the  general  nature  of 
religion.  Tho  investigstion  is  manifestly  not  there  strictly  appro- 
priate ;  its  true  position  can  only  bo  in  another  and  wider  science. 
At  the  same  time,  it  is  undoubtedly  a  necessary  antecedent  to  the 
investigations  of  Christian  dogmatics,  from  the  very  fact  that 
Christianity  is  a  religion.  On  the  other  hand,  Christianity  is  not 
only  a  religion,  but  a  religion  which  claims  to  be  the  perfect  or 
absolute  religion  ;  and,  clearly,  if  the  claim  be  well  founded,  the 
complete  nature  of  religion  can  only  be  understood  through  thst 
full  knowledge  or  Christianity  which  Christian  science  may  be 
expected  to  give. 

From  tho  very  nature  of  religion  the  science  or  philosophy  which 
tresis  of  it  ss  a  wholo  must  obviously  be  most  comprehensive. 
Religion  is  a  relation  between  a  worshipping  subject  and  a  wor- 
•hinped  object  It  implies  both  distinction  ana  unity.  Were 
there  no  distinction  between  the  subject  and  the  object  there  would 
be  no  religion,  whether  the  self-identical  unity  were  named  God  or 
man.  Were  there  only  distinction  between  thorn— were  God  and 
man  absolutely  separate  from  and  indifferent  to  each  other,— 
religion  must  be  in  this  case  also  impossible.  Religion  thus 
supposes  two  factors,  which  are  different  yet  related,  so  fsr  distinct 
snd  so  fsr  akin  ;  and  our  views  of  religion  must  depend  on  our 
views  of  these  two  factors.    It  involves  still  more.    God  docs  not 

1  The  bert  account  sf  the  history  of  thcoloslcil  encyclopaedia  !•  tint  given  by 
Rabigrr  In  Ills  Tkrvfogii  odtr  EncytlCfpAJit  der  TheMogi*  (1MO),  of  v#b>cb  there 
1*  an  t'njcluh  Herniation,  with  nutea  which  cr.nnderably  IncrciK  th«  value  of 
tho  work,  Uv  the  Bcv.  J.  Mac{ibcnon  (S  vol..,  Iss«>.  The  aerosol  in  Z6ckl*i'l 
Uendbvh  in-  (Wo*.  iritmarSa/lm,  I.  SJ-111  (18*i),  is  also  food.  Tli«  fullest 
account  of  ibe  hisloty  cf  attempts  toclaaiify  the  sctmces  Is  that  of  tin  present 
wrllcx  In  /v«t*y.  Hn.  f»f  July  1W5  and  July  1RS.0.  Tho  lollovlnf  may  be 
specified  ai among- the  m<*t  useful  ot  theological  encyclopedia.  :-5<hlelerin*eher'a 
A«rrr«  D*r*dlnt  *"  «*«"'•  »«        1810. id  fd.lMO;  RUud.nmalcr-a 

KntttttpidU  dcr  IKtol.  WtUituttoftn.Ac.,  1M4:  Hajrcnbach.  Eucfclopaiu  %. 
Mttltodclealt  dVr  iW.  Vruuntchafim,  10th  ed.,  Ie*o;  Crook«  and  Hum's 
EnrttltpxJia  and  JMAodWotv,  cn  IKt  Ban,  at  llagtnbatS,  New  Verb,  ISM) 
I>oedes  Erxyttop"i**  der  Chriiitli/kt  Tkv'ofir,  ?d  is*);  Unec'«  GtunJnu 
drr  tM  tnc^thpadi^.  Ie77;  Von  llofmtnn't  £ucyr!°f4die  tier  yaco'oy**,  1*19', 
Rothes  Thrvlegittn*  ifecyrJiirtiirW,  1M0;  l>rurni.:<rad'a  /n/>Wirrti<m  tj  lt.<  Smrfy 
of  S-W.vy;  and  Cave's  Intrnluaim  tc  TKr,.!njt,  lWW.  See  also  lite  article  ..f 
WUhbiM  ■■ 
I  ; 


l.bald  Crlrmri.  ••  7-ur  tho!.  Er,cj  cluj.iulie."  in  ZikAc.  /  »hi«i.I.  Wof..  IMS?, 
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ict  on  man  by  the  direct  manifestation  of  His  absolute  etMnce,  nor 
doe*  man  know  Ood  by  immediate  vision.  Take  away  the  phyaica] 
end  moral  worlda  and  the  written  word  and  the  Incarnate  Word  of 
Ood — suppose,  that  is  to  aay,  both  general  and  special  revelation 
removed — and  an  impassable  chasm  will  separate  man  from  God  and 
all  religion  be  destroyed.  The  revelation  in  nature  and  the  reve- 
lation through  particular  inspiration  and  intervention,  however, 
bridge  over  this  chasm,  and  consequently  religion  is  everywhere 
found  existing  in  some  form.  But  even  revelation  would  bo 
nsoless  if  man  had  not  faculties  to  apprehend  it  and  to  avail  him- 
aelf  of  it.  The  communion  of  man  with  God  supposes  powers  of 
communion  in  man  as  well  as  in  Ood.  It  can  only  be  realized 
through  religious  faculties  and  processes  which  can  be  analysed  and 
which  have  laws  of  exercise  and  evolution  that  can  be  traced. 
Further,  religion  has  a  history  which  shows  how  man  haa  interpreted 
or  misinterpreted  the  revelations  made  to  him,  what  forms  religion 
has  assumed  in  various  lands  and  ages,  and  how  these  forms— the 
religions  of  the  .world— have  arisen  and  spread,  developed  and 
decayed,  influenced  one  another  and  affected  morality,  civilization, 
and  general  history.  Thus  religion,  from  its  very  nature  or  idea, 
tequiroa  us  to  treat— O)  of  the  object  of  religion  (God),  (2)  of  the 
•abject  in  religion  (man),  and  (3)  of  the  media  and  process  of  religion, 
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r,  in  other  words,  (a)  of  the  modes  of  Divine  manifestation, 
the  powers  of  human  apprehension  of  the  Divine,  and  (e)  of  religion 
itself  as  a  kind  of  psychical  life.  All  the  special  theological  sciences 
deal  with  some  of  these  themes,  or  some  portion  or  portions  of  some 
01  these  themes,  in  certain  aspects,  but  the  philosophy  or  general 
science  of  religion  deals  with  them  all  in  their  entirety  and  organic 
connectedness,  the  form  appropriate  to  philosophy— to  science 
which  comprehends  and  thereby  transcends  special  science*. 

For  the  philosophy  of  religion,  as  the  highest  discipline  of  theo- 
logy, the  most  natural  order  to  be  followed^ in  the  treatment  of  its 
themes  is  probably  that  which  has  been  indicated.  It  is  the  order 
which*  has  been  most  commonly  adopted  in  treatises  that  aimed  at  sys- 
tematic completeness.  God,  man,  God's  manifestation  of  Himself 
to  man,  man  s  experience  of  God,  and  the  development  of  religions, 
—thee*  are  the  topics,  and  such  is,  in  the  main,  the  order  of  their 
discussion,  usually  found  in  philosophies  of  religion  properly  so 
called.  This  is,  however,  because  the  philosophy  of  religion  a*  a 
distinct  discipline  presupposes  the  results  of  the  several  special 
theological  sciences.  Theology  ends  as  it  begins,  In  unity  ;  but 
the  unity  in  which  it  ends  is  very  different  from  that  in  which  it 
begins.  It  begins  with  the  confused  unity  of  common  knowledge, 
the  complex  aud  undifferentiated  germ  of  the  theological  sciences,  ; 
It  ends  with  the  unity  of  the  clearest  and  deepest  insight,  in  which 
all  distinctions  are  at  once  recognized  and  reconciled.  This  last  is 
the  unity  of  that  ultimate  stage  of  theological  knowledge  which  can 
■lone  claim  to  be  philosophical  as  distinguished  from  scientific  ;  and 
it  can  only  be  reached  by  those  who  have  attained  to  an  adequate 
mastery  of  all  the  sciences  conversant  with  religion.  The  philo- 
sophical student  of  the  whole  must  have  studied  scientificallv  its 
parte,  know  what  is  to  be  known  about  them,  and  make  as*  oi  his 
Knowledge  in  his  own  proper  labour*.  The  student  of  the  parts 
needs  to  know  only  in  a  general  way  what  religion  is,  and  must 
follow  in  hi*  studies  an  order  of  procedure  determined  by  his  lack 
or  limitation  of  knowledge.  Tho  course  by  which  the  mind  traverse* 
the  partial  and  special  science*  of  religion  and  rises  to  a  philosophy 
of  religion  cannot  be  the  tame  as  that  through  which  it  unfolds  * 


of  the  universe,  and  harmonizes  and  elucidates  all  results  of  theo- 
logical research  and  all  varieties  of  religious  phenomena. 

The  philoeophy  of  religion  1*  itself,-  of  coarse,  special  in  relation 
to  philosophy,  of  which  It  is  only  a  department  And  there  may 
even  be  a  special  kind  or  form  of  the  philosophy  of  religion,  if  that 
kind  or  form  be  general  enough  to  include  a  natural  group  of  theo- 
logical sciences  and  to  have  regard  to  their  collective  effects.  A 
special  religion*  may  be  so  significant,  so  important,  and  th*  subject 
of  *o  many  theological  disciplines  as  to  render  indispensable  tb* 
division  alike  of  the  philosophy  and  of  th*  science*  of  religion  into 
general  and  special.  Christianity,  as  the  moat  perfect  form  of 
religion,  th*  fullest  revelation  of  spiritual  truth,  the  source  and 
theme  of  a  largo  group  of  sciences,  Is  such  a  religion.'  Hence  there 
may  be,  and  should  tie,  not  only  *  philosophy  of  religion  hot  O 
philosophy  of  Christianity,— not  only  a  generically  religions  but  a 
specifically  Christian  theory  of  the  universe.  If  the  claims  of 
Christianity  bo  warranted,  if  in  it  religion  and  revelation  were 
consummated,  th*  philosophy  of  religion  can  only  reach  a  satis- 
factory conclusion  when  it  has  passed  into  a  philosophy  of  Christi- 
anity, or,  in  other  words,  attained  such  a  comprehension  of  existence 
and-lifo  in  relation  to  the  person  and  work  of  Christ  as  is  posaiblo 
to  the  hitman  spirit  The  philoeophy  of  Christianity  must  obviously 
be  connected  with  til  Christian  disciplines  in  the  same  manner  as 
the  philosophy  of  religion  is  with  all  other  theological  disciplines. 
History  The  history  of  the  philosophy  of  religion  baa,  of  course,  been 
of  philo-  closely  conjoined  with  the  nistories  both  of  theology  and  of 
»r>phy  of  philosophy,  and  influenced  by  all  the  causes  which  have  affected 
-ssfigjoa  them,    in  the  wide  tans*  of  religious  reflexion  it  is  bo  old  as 
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either  philosophy  or  theology.     A*  ■ 
philosophy,  and'  tho  highest  and  most  < 
science,  it  is  of  comparatively  recent 
than  many  a  living  individual  ;  but 
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whote  histories  both  of  philosophy  and  of  theology  have  been  » 
needed  as  the  preparation  and  foundation  for  it  It  could  only 
appear  in  its  alone  adequate  form  when  both  philosophy  and 
theology  were  highly  developed,  when  both  had  freed  themselves 
from  the  yoke  of  all  authority  save  that  of  truth  and  reason,  when 
both  had  discovered  their  appropriate  methods,  when  they  could  so 
combine  as  to  do  no  violence  to  the  proper  nature  of  either—a  kind 
of  combination  most  difficnlt  to  accomplish.  But  this,  as  might 
easily  be  ehown,  was  not  before  philosophy  and  theology  became  at 
once  critical  and  speculative,  or,  in  other  words,  before  that  great 
revolution  of  thought  with  which  the  names  of  Kant,  Hegel,  and 
Schleiermacher  are  so  gloriously  associated.  Only  in  the  present 
century  have  philosophy  and  theology  resched  the  stage  in  wliicb. 
they  can  unite  and  produce  a  philosophy  of  religion.  And  within, 
the  century  many  philosophies  of  religion  have  made  their  appear- 
ance, especially  in  Germany.  Indeed,  all  the  more  eminent  philo- 
sopher* of  Germany  have  fully  recognized  that  ■  philosophy  of 
religion  is  a  most  essential  department  of  philosophy.  That  not 
s  few  of  the  eo-called  philosophies  of  religion  produced  have  been 
very  defective  and  erroneous  is  only  what  was  to  be  expected.  Tho 
worth  of  a  man'*  philosophy  of  religion  cannot  be  greater  than  the 
worth  of  his  philosophy  and  theology  in  general.  It  is  impossible 
that  tho  philosophy  of  religion  of  an  Hegelian  and  a  Neokantist  can 
accord,  very  possible  that  both  may  be  far  remote  from  the  truth. 
If  empiricism,  positivism,  or  materialism  be  true  philosophy,  or  if 
authority  be  tho  foundation  of  religion  and  tho  standard  of  theo- 
logy, a  philoeophy  of  religion  must  be  illegitimate  and  superfluous. 
When  religion  is  assumed  to  consist  merely  of  beliefs,  emotions, 
and  action*  which  have  no  objective  grounds,  no  real  and  rational 
basis,  its  development  can  only  b*  an  object  of  history  and  of 
psychological  analysis,  and  there  can  be  no  philosophy  of  religion, 
but  simply  a  science  of  religions,  which,  seeing  that  it  deals 
entirely  with  certain  form*  of  mental  disease  ana  delusion,  must 
be  deemed  merely  a  department  of  mental  pathology.  A  philo- 
sophy essentially  religious  must  combine  with  a  theology  essentially 
ration 


nal  in  order  to  yield  what 


to  be  called  a  philosophy 


of  religion.  If  religion  be  the  living  apprehension  and  enjoyment 
of  the  truth  which  philosophy  has  for  its  mission  to  seek  to  com- 
prehend, then,  but  only  then,  must  a  philosophy  of  religion  bo 
necessary  alike  to  philoeophy  and  religion.1 

We  now  pass  to  special  theological  discipline*  which  can  at  the  Special 
utmost  merely  become  sciences  as  distinguished  from  philosophy,  thso- 
They  all  deal  with  religion,  each  of  them  treating  of  aome  particular  logical 
portion  or  aspect  of  it ;  and  th*  order  and  modo  in  which  they  do  sciences: - 
so  determines  their  relations  to  one  another  and  the  order  of  their 
succession.    If  we  would  rise,  for  example,  through  study  of  the 
parts  or  phsses  of  religion  in  ■  sure  and  natural  manner  to  • 
knowledge  of  it  as  a  whole,  we  must  necessarily  begin  with  what 
of  it  is  nearest  and  most  accessible  to  us.    But  what  is  so  is  its 
history.    In  its  historical  manifestation  it  is  a  phenomenon  which  Historical; 
no  on*  can  refuse  to  acknowledge.    The  history  itself,  however,  is 
not  only  *  most  extensive  but  a  very  complex  phenomenon.    It  is 
external  and  internal,  corporeal  and  apirituel,  a  history  of  outward 
event*  sod  actions,  institutions  and  rites,  and  also  of  ideas,  con- 
victions, sod  affections.    What  is  external  is  nearer  and  moea 
accessible  to  us  than  what  is  internal,  aud  it  is  through  the  former 
that  vr*  must  penetrate  into  the  latter.    They  cannot  be  quite 
sens  rated,  for  the  external  is  only  intelligibls  through  the  Inter- 
ne!, and  tbs  internal  only  attainable  and  verifiable  through  tho 
external  ;  bnt  they  can  be  so  far  differentiated,  and  there  is  a 
history  mainly  of  what  is  external  in  religion  and  another  mainly 
of  what  is  internal.    The  ordinary  history  of  religion  is  mainly 
concerned  with  tracing  th*  growth;  of  religion  in  its  most- apparent 
form  and  institutional  charaster.1  It  may  bo  divided  into  three 
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Whether  history  in  this  form,  even  when  studied  In  the  most 
accurate  and  thorough  manner  ehould  be  called  science  may  be 
doubted,  an  it  is  simply  occupied  with  the  diacovery  and  description 
of  the  particular  and  concrete.  It  is  not  usual  so  to  designate  it 
in  any  of  its  sections.  The  history  of  religious  beliefs  and  ideas 
may  be  as  purely  and  properly  history  as  that  of  external  institu- 
tions and  transactions.  It  deals,  howover,  not  only  with  what 
is  internal  and  spiritual  but, also  with  what  U  abstract  and  general, 
and  hence  it  is  at  least  more  akin  to  acience  than  is  common 
history,  and  its  sections  are  often  called  sciences.  These  sections 
are  three  in  number,  and  correspond  to  tho  sections  of  the  ordi- 
nary history.  They  are  known  as  comparative  theology,  Biblical 
theology,  and  the  history  of  Christian  doctrine.  To  the  last  of 
these,  symbolics  may  fairly  claim  to  be  a  necessary  supplement. 
They  are  quite  distinct  from  a  conceivably  attainable  knowledge  of 
tho  laws  of  religious  history,  such  as  might  bo  with  strict  propriety 
designated  science  of  religious  historv,  a  department  of  science  of 
history.  Of  historical  science  in  this  last  Bense  there  is  as  yet 
extremely  little. 

Psycho-  Religion  is  a  spiritual  process,  and  ita  history  continuously 
logical  ;  implies  the  affections  and  operations  of  mind.  The  historical 
treatment  of  religion, .thorefore,  necessarily  loads  to  its  psycholog- 
ical treatment  The  history  alike  of  religious  events  and  actions 
and  of  religious  ideas  and  beliefs  can  only  be  explained  through 
a  knowledge  of  the  religious  powers  snd  processes,  is.,  of  the 
psychological  factors  ami  states  which  condition  and  dcUrmino 
its  development  The  psychological  study  of  religion,  although  it 
has  l»;eo  greatly  negjeeted,  should  reach  over  a  very  largo  depart- 
ment of  theology.  Tho  department  may  be  distributed  into  three 
disciplines—  tho  general,  comparative,  and  special  psychology  of 
religion.  The  first  should  treat  of  the  general  religious  nature  of 
man ;  the  second  should  discover  and  compare  the  psychical  peculi- 
arities to  be  found  in  the  various  religions;  and  the  third  ahould 
exhibit  elaborately  the  psychology  of  a  particular  religion,  as,  t.g.. 
Biblical  and  Christian  psychology. 
A  polo-  The  historical  and  psychological  sciences  of  religion  deal  with 
gttle ;  religion  merely  aa  an  historical  and  psychological  phenomenon. 
,  They  do  not  imply  ita  truth,  and  can  bo  cultivated  by  those  who 
regard  it  as  a  delusion  equally  with  those  who  acknowledge  it  to 
be  a  certainty.  It  is  tho  office  of  apologetics  to  determine  whether 
'  or  not  it  is  truo  and  how  far  it  is  true.  If  it  end  not  in  a  negative 
rseult.  in  agnosticism  or  stheiam,  it  must  prove  that  God  reveals 
himself  to  man,  and  that  man  apprehends  God.  In  other  words, 
apologetics  treats  of  the  media  of  revelation — alike  the  objective 
and  subjective,  Divine  and  human  media— and  so  is  tho.  science, 
on  the  one  hand,  of  revelation,  and,  on  the  other  hand,  of  religious 
certitude.  It  is  divisible  into  general  and  special,  or,  in  equivalent 
terms,  into  theological  and  Christian  apologetics,  — the  former  l>rlng 
the  scientific  exhibition  of  the  grounds  of  natural  religion,  and  tho 
latter  of  tho  grounds  of  the  Christian  religion.  They  are  some- 
times combined,  inasmuch  as  both  are  needed  in  order  to  establish 
the  truth  of  Christianity.  In  Germany  it  has  become  not  uncom- 
mon to  fane  them  into  one  under  the  name  of  fundamental  theology, 
described  as  the  science  which  treats  of  the  foundation  of  Chris- 


And,  undoubtedly,  it  is  not  only  expedient  but  even 
y  to  treat  of  both  aa  introductory  and  preparatory  to  the 
construction  of  Christian  science.  But  the  distinction  between 
them  must  not,  therefore,  bo  forgotten  or  ignored.  Theological 
apologetics  might  be  irresistible  although  Christian  spologeties 
were  futile.  Theological  apologetics  derives  its  validity  from  its 
relation  to  natural  theology,  which  has  an  absolute  value  of  its 
own,  wholly  independent  of  any  other  science,  of  Christianity,  or 
of  anything  elso.(  Tho  alliance  of  theological  and  of  Christian 
apologetics  ta  perfectly  legitimate ;  tho  attempt  to  combine  them 
into  a  single  ecienco,  into  a  single  homogeneous  discipline,  is 
decidedly  the  reverse. 
System-  The  highest  stage  of  theological  science  U  tho  methodical  oduca- 
atlc  tion  and  exhibition  of  the  truth  involved  in  religion,  either  as  con- 
tents  cf  faith  or  elements  of  life.  When  conversant  with  tho  faith 
it  is  dogmatics,  when  with  the  life  ethics;  but,  of  course,  hero 
again  distinction  is  nut  to  be  confounded  with  separation.  True 
faith  is  living  faith,  and  true  life-  is  the  life  of  faith.  Dogmatics 
and  ethics  are  so  intimately  related  that  it  ia  not  surprising  that 
they  should  havo  been  long  left  undifferentiated,  or  that  a  few 
enilnont  theologians  should  still  deny  that  they  can  be  properly 
treated  apart  Theology  at  this  stage  is  commonly  designated 
systematic,  although  tho  term  is  not  a  good  one,  and  others,  little 
if  any  better  perhaps,  as  didactic,  theoretical,  positive,  thetic,  ic., 
have  been  suggested  as  substitutes.  Systematic  theology,  like 
historical,  psychological,  and  apologetic  theology,  is  divisible  into 
general  and  special,  the  former  including  natural  theology  and 
theological  ethics,  and  tho  latter  Christian  dogmatics  and  Christian 
ethics.  The  identification,  so  common  in  Britain,  of  systematic 
theology  with  Christian  dogmatics  is,  of  course,  solely  due  to  the 
ruivlval  among  os  of  prescleutific  thought  and  language  in  theology. 


historical  (in  the  widest  sense);  tha  apologetic  and  systematic 
sciences  under  that  of  didactic,  thetic,  speculative,  or  systematic 
(in  a  loose  sense).  This  twofold  division  of  them  is  tho  one  gene- 
rally adopted.  And  as  it  rests  on  an  obvious  and  important  dis- 
tinction it  is  fully  entitled  to  acceptance,  provided  it  be  so  received 
as  not  to  hide  or  extrude  tho  fourfold  d. vision  founded  on  the  real 
moments  or  stipes  of  the  process  of  theological  investigation. 

There  are  a  considerable  number  of  disciplines  not  included  in 
the  divisions  indicated,  yet  for  which  the  theological  encyclopedist 
is  bound  to  find  appropriate  places.  Tho  best  classification  of  those  Kxegetl- 
is  into  cxegetical  and  practical  So-called  exogetical  theology,  cal  and 
however,  is  in  all  its  departments  simply  instrumental  and  intro-  practical 
duntory  to  historical  theology  ;  and  practical  theology  is  in  all  ita  1 
department*  concerned  with  the  use  and  application  of  religious 
knowledge,  not  with  its  acquisition  and  advancement  Tho  former 
U  not  directly  occupied  with  religion  but  with  the  records  and 
documents  from  which  its  history  must  be  ascertained;  the  latter 
is  art  and  not  science- 

Considering  theology,  then,  only  as  science  directly  engaged  on 
religion,  tho  following  are  the  sciences  which  belong  to  general 
theology: — (1)  the  history  of  religions;  <2)  comparative  theology: 
(3)  psychology  of  religion;  (4)  theologiral  apologetics;  (6)  natural 
theology ;  and  (6)  theological  ethics.  Those  of  Christian  theology 
are — (1)  Biblical  history;  (2)  ecclesiastical  history;  (3)  Biblical 
theology;  (4)  history  of  Cbrislisn  doctrine;  (6)  symbolics;  (6) 
Biblical  and  Christian  psychology;  (7)  Christian  apologetics;  (8) 
Christian  dogmatics;  and  (9)  Christian  ethics.  Tho  remainder  of 
this  article  will  be  devoted  to  a  brief  indication  of  the  nature  of 
such  of  the  above  studies  as  hare  not  already  been  treated  of  in 
separate  atticles. 

The  history  of  religions  and  comparative  theology  differ  from  History  of 
each  other  as  sacred  history  and  Biblical  theology  or  ecclesiastical  religions 
history  snd  the  history  of  Christian  doctrines  differ.    That  they  and  con 
should  rarely  bo  distinguished  proves  only  thst  the  ethnic  sacred  parativ 
books  havo  not  yet  been  so  closely  studied  as  the  Bible,  and  that  theology 
tho  histories  of  tho  groat  etbnio  religions  are  not  yet  so  well  known 
as  the  history  of  Christianity.    As  regards  both  the  history  of 
religions  and  comparative  theology,  see  Rki  ioions. 

The  general  psychology  of  religion  should  analyse  the  religions  Psycho- 
nature  of  man  and  trace  the  laws  of  ita  development.  It  has  to  logy  of 
ascertain  the  principles  which  guide  reason  in  the  search  after  God ;  r 
to  determine  what  subjective  religion  is,  what  elements  it  involves, 
and  through  what  stages  it  msy  pass ;  and  to  show  how  the  under- 
standing and  imagination,  the  emotions  and  affections,  the  qualities 
and  energies  of  will,  operate  in  religion  and  influence  its  character. 
While  general  psychology  of  religion  thus  treats  man  as  framed 
and  fitted  for  religion,  the  comparative  psychology  of  religion 
treats  of  tho  psychological  composition  snd  peculiarities  of  the 
various  concrete  and  collective  manifestations  of  religion.  It  is 
related  to  the  general  psychology  of  religion  as  comparative 
psychology  to  general  psychology.  It  must  concern  itself  with  the 
religions  of  the  rudest  peoples.  It  has  to  explain  what  ia  psycho- 
logically distinctive  of  fetichism,  animal  worship,  naturalistic 
religions  like  the  Vedic,  anthropomorphic  polytheisms  like  those 
of  Greece  and  Rome,  and  pantheisms  like  Brahman  Urn  and  Bud- 
dhism. For  example,  in  each  of  these  forms  of  religion  imagination 
works  differently,  and  the  comparative  psychology  of  religion 
should  give  a  complete  view  of  the  operations  of  imagination  in  the 
formation  of  the  religions  of  humanity.  '  So  as  regards  all  the  chief 
intellectual  principles  and  all  the  chief  sentiments. 

Tho  psychological  study  of  religion  was  not,  as  is  often  said,  be- 
gun by  Kant  Hume — in  virtue  of  his  JVa/arof  BiMory  qf  Jitiigum, 
with  its  clear  recognition  of  the  distinction  between  tho  cause >  and 
tho  reason*  of  religion — is  much  more  entitled  to  be  considered 
initiator  in  this  department,  but  even  his  claim  may  be  contested. 
The  department  is  ono  of  which  there  ia  as  yet  no  general  surrey, 
and  of  which  many  portions  have  been  entirely  overlooked.  What 
the  ordinary  psychologists — e.g.,  Bain,  Sully,  Thompson,  Rabier, 
Fortlage,  StrttinpeU,  Volkmann,  Wundt—  say  regarding  it  is  very 
vague  and  meagre.  Tho  only  two  points  which  nave  beer,  closely 
investigated  sre  those  as  to  the  nature  of  religious  cognition  ana 
the  essence  of  religion,  and  aa  to  both  speculation  ha*  been  fre- 
quently allowed  to  disturb  and  pervert  psychological  analysis. 
For  some  of  the  later  literature  on  these  points,  see  notes  on  article 
TtrxisM.  Neither  the  general  nor  the  comparative  psychology  of 
religion  as  yet  exists  in  a  separate  and  appropriate  form.  V>  hat 
religious  psychology  there  is  will  bo  found  chiefly  in  the  writings 
of  anthropologists  like  Bastian  and  Tylor,  of  comparative  philo- 
logists like  Max  Mtiller  and  Steitthal,  of  philosophers  like  Sponcsx 
and  Renouvicr,  of  theologians  of  the  school  of  Schle' 
above  all,  in  tho  histories  of  religions  and  the 

apologetics  is  not  to  be  confounded  with  natural 
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Tbeologi-  theology,  from  which  it  u  u  distinct  as  Christian  apologetic*  U 
cal  apolo-  from  Christian  dogmatics.  It  lays  a  foundation  for  natural  theology, 
grtica,  inasmuch  ai  it  vindicates  religion  by  showing  that  it  rest*  o'n 
objective  spiritual  truth.  It  presuppose*  a  knowledge  of  religion 
as  an  historical  and  psychological  phenomenon,  but  none  of  natural 
theology,  which  it,  of  conrae,  leaves  as  a  science  to  establish  ita  own 
doctrines.  It  baa  the  following  tasks  to  perform.  (1)  To  show 
that  man  is  capable  of  apprehending  the  divine.  This  requires  the 
refutation  of  agnosticism  and  the  vindication  of  the  principles 
implied  in  religious  knowledge  and  certitude.1  (2)  To  prove  the 
reality  of  a  revelation  of  the  Divine  in  physical  nature,  mind,  and 
history.  The  results  of  the  various  sciences  will  thereby  be  shown 
to  be  data  of  theology.  It  requires  the  refutation  of  atheism,  mate- 
rialism, positivism,  and  secularism,  and  of  all  principles  which 
logically  involve  those  systems.  (3)  To  exhibit  the  reasons  for  the 
true  conception  of  the  Divine,  and  to  expose  the  arguments  em- 
ployed in  favour  of  false  conceptions.  The  defence  of  theism,  for 
example,  must  be  accompanied  by  proof  of  tho  erroncousness  and 
insufficiency  of  the  polytheistic,  dualistic,  dei&tic,  and  pantheistic 
hypotheses.  (4)  To  adduce  whatever  evidence  may  be  contained 
in  general  revelation  for  the  immortality  of  the  soul  and  a  future 
state  of  Towards  and  punishments. 
Natural  Natural. theology  ts  tho  systematic  exposition  of  the  truths  in 
theology,  natural  or  general  revelation.  Its  data  are  the  facta  and  laws  of 
KJturc,  as  ascertained  by  physical,  mental,  and  historical  Bcionce. 
I  la  inductions  and  inferences  relate  to  God,  men,  and  their  rela- 
tionship. Its  nppearanco  as  a  distinct  science  may  bo  dated  from 
the  publication  ot  Raymond  do  Sobonde's  Theologia  jYaturalu  in 
1436,  although  portions  of  it  had  l*?m  admirably  presented  by 
ancient  philosophers,  t.g.,  Socrates,  Plato,  Aristotle,  and  Cicero. 
It  flourished  with  extraordinary  rigour  in  tho  latter  half  of  tho 
17th  and  throughout  the  18th  century.  It  should  endwavour 
to  perform  tho  following  tasks.  (1)  To  describo  tho  nature, 
character,  and  attributes  of  God,  so  far  as  they  are  disclosed 
by  the  material  world,  mind,  and  history.  (2)  To  treat  of  God 
in  relation  to  the  world  and  man,  and  of  the  world  and  man  in 
relation  to  God,  under  which  head  all  questions  as  to  creation,  pro- 
vidence, theodicee,  optimism  and  pessimism,  education  of  the 
hnman  race,  kc.,  will  fall  to  1»  discussed  from  the  standpoint  of 
general  revelation.  (3)  To  determine,  so  far  as  can  be  done  from 
general  revelation,  what  man  may  reasonably  hope  for  as  to  deliver- 
ance  from  sin  and  its  consequences,  and  what  Vie  may  reasonably 
believe  as  to  the  conditions  of  existence  in  a  future  world.  As  to 
this  third  point  the  view  is  prevalent  that-  tlie  light  of  nature  dis- 
closes nothing  regarding  man's  salvation  or  future  destiny.  But 
does  this  view  not  arise  from  overlooking  that  the  kingdom  of  God 
is  within,  and  from  falsely  sup]iofting  that  salvation  is  entrance  into 
an  externa],  non-spiritual  heaven  on  conditions  which,  being  in 
themselves  non-natural,  cannot  be  naturally  known  I  The  heathen 
nations  have  certainly  not  supposed  nature  to  be  wholly  silent  and 
dark  on  the  subject  In  every  developed  ethnic  religion  there  is 
a  sotcriology  and  eschatology  as  well  aa  a  theology.  Man  is  no- 
where necessarily  without  hope  any  mora  than  without  God  in  the 
world.* 

Theo-  Theological  ethics  differs  from  natural  theology  in  that  it  seeks 
logical  in  nature,  viewed  aa  a  Divine  revelation,  laws  of  spiritual  life,  not 
ctiiics.  merely  religious  doctrines.  Its  place  is  between  moral  philosophy 
and  Christian  ethics.  It  is  unmistakably  distinct  from  both,  and 
may  bo  more  plausibly  included  in  natural  theology  than  in  either. 
It  should  endeavour  (1)  to  determine  how  religion  and  morality  are 
distinct  and  how  connected  ;  (2)  to  ascertain  how  morality  has  been 
affected  and  modified  by  tho  various  positive  ethnic  religions  and 
the  various  religious  but  non-Christian  philosophies  ;  (3)  to  exhibit 
how  the  character  of  God,  as  delineated  by  natural  theology,  stands 
related  to  tho  moral  law,  tho  moral  life,  and  the  chief  ethical  end 
or  supreme  good  of  man  ;  (4)  to  describe  the  duties  which  the  light 
of  nature  shows  that  man  owcsdirectly  to  God  ;  snd  (5)  to  trace  how 
piety  to  God  must  influence  personal  and  social  virtue.  Unlike 
moral  philosophy  and  Christian  ethics,  it  can  hardly  bo  said  to 
have  been  yet  treated  as  a  separate  discipline  and  presented  as 
•  wholo.  Dsub  and  Msrheineke  havo,  indeed,  written  works 
nominally  on  Theological  iforalt,  and  Rothe  and  Von  Ilofmann  on 
Theological  Ethia,  but  in  all  these  works  it  is  really  Christian 
ethics  which  is  exhibited  to  us  under  certain  speculative  lights. 
There  is,  however,  a  very  extensive  literature  relating  to  particular 

i  For  tae  literature  od  agnosticism,  see  above,  p.  946  note  1. 
S  For  tho  literatim  of  apologetic*  (mooloaical  and  Christian),  sea  Redford's 
Chrittltm  Pita  ooefcsaf  Jfalsr*  £*KOrVt</,  pp.  497-423.  For  a  list  of  (bo  b**t  works 
OB  thcnkvlcsl  apologctica  snd  natursi  thfolosry,  wo  Car*' a  /ntrodmtl ion  to  Thovtocnj, 
pp.  M9-1SL  Indication*  as  to  the  history  sod  tiler  slur*  of  many  panic  oUr 
qucattooj*  and  portion!  of  both  dlacipllnoa  aro  a/I  ren  in  th*  note*  lo  Pint  •  Thrum 
sad  AxtUSrtMit  Thtorif.  One  of  the  best  sketches  of  lb*  history  of  natural 
Uwoloa-v  la  that  la  ZOcklar'a  rhmtloytn  XaturalU.  Her*  It  mar  t>*  ■ufndrnt  to 
eivnttoa  tbe  foDowlne  works  :- Butler  a  Analoet :  V*\*ft_Xat»ral  Ionian  ; 
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problems  and  portions  of  theologicsl  ethics.  Thus  what  has  been 
just  indicated  as  problem  first — that  as  to  the  relation  of  religion 
and  morality— has  been  long  much  discussed.*  The  k-i  olid  prob.era 
demands  wido  and  close  historical  research  ;  it  has  been  touched  at 
a  multitude  of  points,  but  only  touched.  With  the  thin!  problem, 
or  rather  group  of  problems,  almost  all  systems  of  Christian  ethics 
have  to  some  extent  dealt ;  and  with  the  fourth  and  fifth  problems 
almost  all  systems  of  moral  philosophy. 

•  We  now  pass  to  Christian  theology.    Ita  historical  section  in-  Biblical 
eludes,  Imides  the  histories  of  IsraeFand  the  church  (a*  to  which  and 
see.  Israf.l  snd  Ciicr.cn  Histout),  Biblical  theology,  the  history  church 
of  Christian  doctrine,  and  Christian  symbolics.  history. 

All  hertneneuticai  studios  aro  auxiliary  to  exegesis,  and  all  Biblical 
Biblical  exegesis  leafls  up  to  that  comprehensive  and  connected  thoology! 
view  of  the  development  of  Biblical  ideas  which  it  u  tho  aim  of 
Biblical  thoology  to  sot  forth.  Biblical  theology  is  not  to  bo  under- 
stood as  meaning  a  theology  founded  on  the  Bible — Christian 
dogmatics  under  another  name.  It  does  not  assume  that  the 
Biblo  is  either  a  source  or  standard  of  truth.  It  does  not  set  forth 
the  ideas  which  it  exhibits  ss  true  in  themselves,  but  only  as  truly 
in  the  Bible.  It  seeks  no  other  truth  than  trnth  of  exposition.  It 
aims  at  doing  no  more  than  giving  a  true  account  of  what  are  the 
religious  ideas  in  tho  Bible,  of  how  they  aro  rein  ted  as  set  forth 
in  the  Bible,  and  of  what  their  history  has  boon  throughout  the 
Biblical  period.  Its  solo  business  is  critically  to  ascertain  sod 
truthfully  to  exhibit  what  Scripture  tenches,  what  each  writer, 
oven,  of  Scripture  teaches,  in  a  purely  objective,  organic,  historical 
manner.  It  cannot  possibly  bo  confounded  with  Christian  dog- 
matics by  any  one  who  has  tho  slightest  notion  of  what  it  is, 
although  tho  latter  must  in  great  pnrt  rest  on  it  ami  derive  most  of 
its  materials  from  it.  It  is  the  ultimate  direct  result  and  the  mast 
comprvhensivo  snd  perfect  product  of  Biblical  exegesi:*,  and  related 
to  the  history  of  religious  ulcus  as  a  part  to  the  whole  in  which 
it  is  included,  comparative  thrology  preceding  and  the  history  of 
Christian  doctrino  following  it.  It  divide*  into  theology  of  tho 
Old  Testament  and  theology  of  the  New  Testament ;  and  its' 
msthod  is  one  appropriate  to  an  historical  discipline,  and,  there- 
fore, chronological,  genetic,  analytic,  and  synthetic.  It  is  a  com- 
paratively recently  constituted  department  of  theological  science, 
both  Catholic  and  ProUstant  divine  having  made  for  ages  the 
enormous  mistake  of  studying  Scripture— *o  far  as  their  interest 
therein  w*s  theoretical  and  not  practical— primarily  in  order  to  find 
proof  of  the  doctrines  contained  in  their  creeds  and  confessions. 
They  failed  to  apprehend  and  appreciate  the  seemingly  very  simple 
thought  that  Scripture  should  be  studied  in  tho  first  instance  with 
a  single  eye  to  find  out  whst  was  really  in  it,  and  that  to  this  erd 
the  study  of  it  should  be  strictly  ami  purely  exegetical  and  his- 
torical. J.  Ph.  Gahjer,  in  his  thesis  /V  Ju^to  Discrtmiut  Theoloyia 
Bibliem  tt  Jlogmatitm,  published  in  1787,  was  the  first  clearly  to 
show  the  true  character  of  Biblical  theology  as  sn  essentially 
historical  study.  Since  then  it  has  been  cultivsted  aith  great  zeal 
by  a  host  of  able  labourers.* 

The  history  of  Christian  doctrine  only  began  to  be  treated  as  History  of 
a  separate  theological  discipline  in  the  latter  part  of  the  1 8th  Christian 
century.  Previously  it  was  dealt  with  ss  an  appendix  to  dog-  doctrine, 
ma  tics  or  as  a  part  of  church  history.  )t  is  not  an  appendix  to 
dogmatics,  but  it  includes  its  history  and  contribute*  to  lay  a 
foundation  for  it.  No  doctrine  cm  be  either  correctly  dnderstood 
or  rightly  developed  where  there-is  ignorance  of  ita  history.  The 
history  of  Christian  doctrino  is  a  part  of  the  history  of  Christianity, 
namely,  thft  history  of  Christian  beliefs,  as  distinguished,  on  the 
one  hand,  from  the  history  of  Christian  life  and  practice,  and,  on 
tho  other  hand,  from  tho  outward  history  of  the  church.  It  is  a 
part  also  of  the  history  of  religiona  thought,  and  of  tho  history  of 
thought  in  general,  and  therefore  cbmely  connected  with  the  history 
of  philosophy.  Its  development  must  be  admitted  to  be  ruled  by 
the  general  laws  of  the  intellectual  history  of  man.  It  may  1" 
taken,  however,  in  a  wider  or  narrower  sense,  —  in  the  former 
being  the  history  of  Christian  thought  and  belief  aa  such,  and 
in  the  latter  the  history  only  pf. dogmas  strictly  so  called,  Le.,  of 
doctrines  formulated  and  promulgated  by  ecclesiastical  authority, 
and  accepted  either  by  tbe  whole  churcn  or  by  large  divisions  of 
the  church.  There  ought  perhaps  to  be  a  history  of  doctrinea  in 
both  senses.  Ono  in  the  former  sense  has  only  boen  undertaken 
recently  by  Harnack.  The  method  of  the  history  of  Christian 
doctrine  must  bo  strictly  historical,  and  at  the  same  time  both 
analytic  and  synthetic,  seeing  that  both  the  history  of  the  separate 
doctrines  and  the  general  and  connected  evolution  of  tho  doctrinea 
require  to  be  traced,  Ita  periods  srill  coincide  with  those  of  church 
history,  but. they  ought  to  be  determined  from  direct  examination 

1  The  following;  reference*  may  b*  flron  : — th*  last  ch*ptcr  of  Janet'*  La 
SI  volt ;  the  flret  three  chapters  tn  Caro't  i/oro.V  &Wa/c ;  many  articles  and 
renews  la  Ronoorler'e  CVC/iys*  Phltotoph<quo  ;  H*rten«cn'*  rtrittitn  Main, 
{f  ft  M ;  Meldcrer'.  Sf.ro/  %nd  Rtlioicn  ;  Biadleye  Elhual  StudUi,  pp. 
J0»;  and  Cairo"*  /sirod  re  Phil.  e/iUI.,  eh.  li. 

»  For  th*  tutor,  of  Biblical  theology,  ee«  Brlass's  BlbtUal  tlludf  ;  for  the 
Hterstor*  Cat.,  Hastr-Uch,  IUM«rr.  or  Tackier ;  for  •  reference  to  sosi*  of  in* 
beat  works,  see  Tsais*.  irpra.  p.  no  notr*  I  and  », 
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involved  in  their  evmboucal  document*.  It 
history,  end  contents,  and  relations  of  differ 
of  the  various  creeda  and  confessions  of  Chru 
ceded  by  "polemics"  end  ^controversial  tbe 


of  tho  development  of  the  doctrines.    It  is  incorrect,  therefore,  to 
represent  the  discipline  m  having  it*  general  distribution  into 
periods  given  it  by  church  history.' 
8ym-        Symbolics  is  the  hiatorico-comparativo  study  of  the  dogmatic 
systems  of  the  various  Christian  communions,  as  expressed  and 

'  the  origin, 
agreement, 
It  was  pro- 

and  "controversial  theology"— pre-scientific 
and  anti-scfentific  kinds  of  theology.  The  older  so-called  system- 
atic theologies  and  systems  of  divinity- consisted  largely  of  sym- 
bolical matter  treated  in  an  unscientific  and  ungenorous  spirit. 
Christian  dogmatics  will  nover  bo  properly  purified  nntil  Christian 
symbolics  receives  intelligent  and  due  recognition,  and  haa  relegated 
to  it  the  subjects  which  properly  belong  to  it  Christian  symbolics 
may  be  said  to  have  made  its  appearance  as  a  separate  scientific 
discipline  with  Marbeineke'a  Symbolik,  published  in  1810.  The 
chief  reason  why  it  appeared  thus  late  was  the  difficulty  of  exercis- 
ing in  this  sphere  the  impartiality  of  the  true  historical  spirit. 
The  arrangement  of  its  material  is  determined  partly  by  the  order 
of  succession  in  which  the  churches  appeared  in  history  and  partly 
by  the  historical  importance  of  the  different  churches.  "  In  some 
treatises  on  symbolics  the  symbolical  system  of  doctrine  of  each 
church  is  treated  separately,  while  in  others  tho  several  doctrines 
of  the  various  churches  are 'compared  together.  Each  of  these 
methods  has  its  advantages  and  disadvantages.  Their  combina- 
tion is  requisite."' 

Biblical  The  psychology  of  Christianity  may  be  held  to  include  Biblical 
psycho-  psychology  and  toe  psychology  of  the  Christian,  life.  It  mnst  be 
logy.  admitted,  however,  that  the  right  of  the  former  to  a  place  among 
psychological  sciences  is  doubtful.  It  is  universally  admitted  that 
It  ought  to  present  what  is  taught  in  the  Bible  as  to  the  origin, 

'  future  development  of  the 
implied  and  pre- 
.  nta.  But  if  it  do 
i  in  a  merely  historical  manner,  and  do  nothing  beyond  this,  it 
must  manifestly  be  regarded  as  simply  a  section  of  Biblical  theology. 
Tq  be  entitled  to  be  considered  a  separate  psychologico-thcological 
discipline  it  must  at  least  also  discuss  the  questions  as  to  the  truth 
of  the  ideas  relative  to  the  human  spirit  expressed  and  implied  in 
Scripture,  as  to  their  accordance  with  the  facts  of  mind,  and  their 
relationship  to  the  conclusions  of  ordinary  scientific  psychology  ; 
and  even  then  it  may  be  held  to  be  rather  the  result  of  a  peculiar 
combination  of  history,  apologetics,  sad  psychology  than  a  ftro- 
perly  psychological  discipline.  However  this  may  be,  the  study  is 
an  exceedingly  interesting  one.  It  haa  had  a  lengthened  history, 
for  in  almost  every  generation  since  the  2d  century  treatises  on 
some  of  its  subjects  have  appeared.  It  was  inaugurated  by  Helito 
and  Tcrtullian,  obtained  in  tbe  17th  and  18th  centuries  distinct  re- 
cognition under  the  designation  of  "  psychologia  sacra"  or  "  psycho- 
logia  e  sac ris  Uteris  collect*,"  and  acquired  fresh  life  and  scientific 
form  from  the  publication  of  Beck's  Umrist  der  biblUcKm  Sulenl*hrt 
in  1843.» 

The  psychology  of  the  Christian  life  is  a  much  more  comprehensive 
discipline  than  Biblical  psychology,  and  one  as  to  the  precise  place 


nature,  faculties,  states,  processes,  and 
human  spirit,  and  also  elicit  the  coi 
supposed  in  the  Biblical  statements  on 


and  scope  of  which  no  dubiety  need  be  felt  Its  work  is  to  elucidate  Chifitju 
all  the  distinctively  Christian  phenomena  both  of  tho  individual  ptrebc- 
and  of  the  collective  life.  As  to  the  former  it  should  evolve  slop 
theory  of  personal  Christian  experience,  normal  and  abnormal,  in 
its  purity  and  in  its  perversions.  As  to  the  latter,  it  should  explain 
the  spiritual  experience  of  Christian  society — the  development  of 
Christian  piety— In  different  ages,  countries,  and  churches.  For 
the  accomplishment  of  the  former  task  it  will  find  help  and  material 
in  religious  poetry,  religious  biography  and  autobiography,  and  all 
other  expressions  and  records  of  personal  Christian  experience  ;  and 
for  tho  accomplishment  of  the  latter  in  all  the  sources  and  contents 
of  church  history,  although  these  must  be  used  in  accordance  with 
the  psychological  purpose  in  view.  Christian  psychology  thus 
understood  is  a  department  of  theology  still  to  form.  And  the 
difficulties  in  the  way  of  its  formation  must  be  allowed  to  be  very 
great  They  will  only  bo  overcome  by  men  in  whom  profound 
psychological  science  and  insight  are  combined  with  a  rare  suscepti- 
bility and  richness  of  spiritual  life. 

For  Christian  apologetics,  see  Apologetics.    For  Christian  dog- 
matics, iee  Dogmatic. 

Christian  dogmatics  and  Christian  ethics  are  the  two  disciplines  Ctrirti 
included  in  Christian  systematic  theology.    They  ought  to  be  el 
separated  and  cultivated  apart,  *nd  yet  must  be  recoguized  to  be 
closely  connected,  and  each  tbe  necessary  complement  of  tbe  other. 
The  former  sees  in  Christ  the  truth  and  the  way  thereto  ;  the 
latter  sees  in  Him  the  life  and  the  way  thereto.    Christian  ethics 
is  innch  the  mors  recent  discipline  of  the  two,  and  it  has  not  yet 
attained  the  same  defimteness  and  homogeneousness.    Alike  as  to 
method  and  distribution  there  is  greater  indecision  and  confusion. 
Among  its  earlier  cultivators  were  Dan  tens,  Calixtus,  Perkins, 
Ames,  Colville,  Hoeheim,  Crruius,  StaudKn,  and  Von  Amnion. 
Schleiermacher  may  justly  be  regarded  as  the  founder  of  modern 
Christian  ethics.    His  superiority  to  his  predecessors  was  due  chiefly 
to  his  profounder  apprehension  of  the  nature  of  the  problems  of 
philosophical  ethics,  and  to  his  comprehensive  end  spiritual  concep- 
tion of  tbe  kingdom  of  God  as  the  highest  good,  pervasive  and 
regulative  of  everv  snhere  of  human  1' 
and  philosophy, 


regulative  of  every  sphere  of  human  life,  industry  and  art,  i 

h.y,  family,  church  and  state.    The  following  may  1 
given  as  a  scheme  of  Christian  ethic*.    I.  Determination  of  the 


nature,  limits,  and  method  of  tho  science,  and  of  its  relations  to 
other  disciplines,  and  especially  to  those  which  are  ethical  and 
theological.  II.  Presuppositions  of  the  science:  these  are— (1)  tho 
ethical  idea  of  God  as  revealed  in  nature  and  in  Christ ;  (2)  man  as 
a  moral  being  and  in  his  relation  to  the  law  and  revelation  of  God  ; 
(3)  creation  and  providence  as  ethical  systems;  and  (4)  the  king- 
dom of  God  in  itself,  in  relation  to  creation  and  providence,  and 
ss  the  goal  of  moral  life.  III.  The  fundamental  conceptions  of 
the  science  :  these  are — (1}  the  Christian  ethical  law  ;  (2)  the 
Christian  conscience ;  (3)  the  Christian  ethical  ideal  ;  and  (4) 
Christian  virtue.  IV.  The  reign  of  sin  in  the  individual  and 
society  viewed  in  tho  light  of  Christianity.  V.  The  origin  and 
progress  of  the  kingdom  of  God  in  tho  individual  soul,  and  its 
manifestation  in  the  virtues  and  graces  of  the  Christian  character. 
VI.  The  realization  of  the  kingdom  of  God  in  the  various  spheres  o' 


family,  the  church,  the 


fr.  P.) 


THEOPHILUS.  Nicholas  Alemanni,  in  his  notes  to 
the  first  edition  of  the  Anecdote  of  Procopius  (see  Pbo- 
copitjs),  published  in  1623,  repeatedly  quotes  a  Life  of 
Justinian,  which  he  attributes  to  "Theophilus  Abbas, 
preceptor  Justiniani,"  but  without  telling  us  where  he 
found  this  Life  or  who  Theophilus  was.  Subsequent 
writers  have  continued  to  quote  Theophilus  from  Ale- 
manni's  notes  for  the  facts  ascribed  to  him  in  those  notes, 
and,  among  others,  for  the  name  Upravda,  said  to  have 
been  the  original  name  of  Justinian,  and  other  proper  names 
of  members  of  the  family  of  that  emperor.  Mr  Bryce  has, 
since  the  article  Justinian  was  published,  discovered  in 
the  Barberini  library  at  Rome  what  appears  to  be  tho  MS. 
of  tho  so-called  Life  of  Justinian  used  by  Alemanni.  It 
is  iu  Latin,  and  purports  to  be  an  extract  made  by  Ivan 


■  Among  the  beet  general  histories  of  Christian  doctrine  an  those  of  Keander, 
Ik-MOtr,  llagcnbach,  Knur,  Nltxteh,  Tlioraadua,  Hsrnack,  Haag,  Hhedd,  snd 
Sheldon.   There  Is  a  tnoluiuilnous  Uteralors  relaxing  to  doctrine  la  particular 


periods  and  to  particular  dextrine*. 

s  See  Lurnby's  Ifiiloty  of  the  Crttdt,  1873 ;  SchafTS  Crtedi  of  ChHifendont, 
S  vol*., 4th  «L,  18M  ;  Winer's  CmfttiUau  of  Chritiautom  ;  and  tie  Spn&olici  of 
MSblcr,  KttUner,  Guerlcke,  OeMcr.  Ilirfmsac,  ic 

s  The  following  an  among  tba  mot*.  nMful  boots  for  the  Modest  of  Biblical 
■WebOlogyt-Beck-s,  Oullintt  of  Biilual  /hyeWcyv  (Eng.  tr.)  ;  DellttscITi 
SfUtm  of  BMUoJ  Jtydioiooj ;  Heard".  Trtpart.f  Xatur,  of  Jfo*; 
B%6U  Doctrintof  iron,  and  Oiekjoa's  SairUU<iur*for  16SX 


Tomco  Marnavich,  a  Croatian  ecclesiastic  (1573-1639), 
from  a  Life  of  Justinian  by  a  certain'  Bogomil  (Grace 
Theophilvt},  who  is  alleged  to  have  been  the  instructor  oi 
Justinian,  and  abbot  of  St  Alexandor  at  Prisrend  (iu 
Macedonia),  and  afterwards  bishop  of  Sardica  (how  Sofia, 
in  Bulgaria),  the  original  of  which  Life,  in  Slavonic,  is 
stated  in  the  Barberini  MS.  to  exist  in  the  Slavonic 
monastery  of  Basilian  monks  on  Mount  Athos.    No  such 
Slavonic  MS.  (so  far  as  is  known)  has  ever  been  discovered 
in  Athos  or  elsewhere;  no  Slavonic  MS.  of  the  ago  of 
Justinian  could  possibly  exist ;  and  the  contenta  of  tho 
Latin  extract  preserved  at  Rome  are  of  so  legendary  a 
character  as  to  throw  the  greatest  doubt  on  tho  facta  cited 
from  Thccphilus  by  Alemanni,  including  the  name  Upravda 
above  referred  to,  and  tho  Slavonic  origin  of  Justinian. 
It  seems  doubtful  whether  this  Theophilus  Abbaa,  -whom 


«  The  hUtory  of  Christian  ethics  has  been  written  by  Wnttke,  ChH.Uan  AlkicJ, 
vol.  L,  but  much  bitter  by  Ga»,  Cttth.  d*r  thHttl.  Elhlk,  J  vola.  sod  by  Zleirlcr, 
OncK  d.  thritt.  £7Y,  t  vols,  Beitmann  hat  written  two  volume*  of  a  Oetrh.  d. 
thHitl.  Bitli.  Among  well-known  trcatlaot  on  Chrl*tian  ethics  are  these  of  r>« 
Wctte,  Schleiermacher,  Hlrtclicr,  Hsrlw,  Rotl.o,  Wuttke,  Ssrtortn*.  Msr-t-msc-n, 
Oettlsgen.  Lange,  Hofmann,  Frank,  end  IMrner.  Those  of  Wuttke,  Sartortos 
(Dotlnno  of  Hot*  Lm),  Hariris,  and  Martcnscn  have  been  trantUatcd  Into 
Engtlih.  German  literature  Is  extremely  rich,  while  French  and  Eosltah  lit 
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tie  Roman  MS.  identifies  with  a  certain  Domnio,  bishop 
of  Sardica  in  517  (see  Marcellinus  Comes,  Chrcnieon,  ad 
ana.  517),  ever  existed  at  all.  Mr  Bryce  has  printed  this 
Roman  MS.,  with  his  observations  thereon,  in  the  Archivio 
Storifo  of  the  R.  Societa  Romana  di  Storia  Patria,  1887. 

THEOPHRASTUS,  the  successor  of  Aristotle  in  the 
Peripatetic  school,  was  a  native  of  Eresus,  in  Lesbos. 
The  date  of  his  birth  is  a  matter  of  inference,  and  has 
been  fixed  between  373  and  3C8  B.C.    It  is  said  that  his 
original  name  was  Tyrtainus,  and  that  the  name  Theo- 
jbrastus  was  given  him  by  Aristotle  on  account  of  his 
eloquence,  but  this  story  is  quite  as  likely  to  be  an  after- 
thought suggested  by  the  name  at  a  later  date.  After 
receiving  his  f.rst  introduction  to  philosophy  in  Lesbos 
from  one  Leucippus  or  Alcippus,  he  proceeded  to  Athens, 
and  became  a  member  of  the  Platonic  circle.  After 
Plato's  death  he  attached  himself  to  Aristotle,  and  in  all 
probability  accompanied  him  to  Stagira.    The  intimate 
friendship  of  Theophrastus  with  Callisthenes,  the  fellow- 
pupil  of  Alexander  the  Great,  the  mention  made  in  his 
will  of  an  estate  belonging  to  him  at  Stagira,  and  the 
repeated  notices  of  the  town  and  its  museum  in  the 
history  of  Plants  are  facts  which  point  to  this  conclusion. 
Aristotle's  affectionate  confidence  in  his  pupil  and  friend 
is  proved  by  his  making  Theophrastus  guardian  of  bis 
children  in  his  will,  and  designating  him  as  his  philosophic 
successor  at  the  Lyceum  on  his  own  removal  to  Chalcis. 
Eudemus  of  Rhodes  was  not  without  claims  to  this  posi- 
tion, but  the  master,  according  to  the  well-known  story, 
delicately  indicated  his  preference  by  the  remark  that  the 
wines  of  Lesbos  and  Rhodes  were  both  excellent,  but  the 
Lesbian  was  the  sweeter.    Aristotle  also  bequeathed  to 
Theophrastus  his  library  and  tho  originals  of  his  own 
works.    Theophrastus  presided  over  the  Peripatetic  school 
for  thirty-five  years,  and  died  in  288  B.C.    Under  his 
guidance  the  school  flourished  greatly  in  point  of  numbers, 
and  at  his  death  he  bequeathed  to  it  his  garden  with  house 
and  colonnades  as  a  permanent  seat  of  instruction.  His 
popularity  was  also  shown  in  the  regard  paid  to  him  by 
Cassander  and  Ptolemy  and  by  the  complete  failure  of  a 
charge  of  impiety  brought  against  him.    He  was  honoured 
with  a  public  funeral,  in  which  the  whole  people  took  part. 

Theophrastus"*  philosophical  relation  to  Aristotle  and  his  place 
in  the  development  of  Peripatetic  doctrine  bare  been  sketched 
under  the  head  Peripatetics.  It  remains  to  say  a  few  words 
about  his  works  From  the  lists  of  the  ancients  it  appears  that 
the  activity  of  Theophrastus  extended  over  the  whole  iield  of  con- 
temporary knowledge.  Logical,  physical,  biological,  psychological, 
ethical,  political,  rhetorical,  ana  metaphysical  treatise*  are  men- 
tioned, moat  of  which  probahly  differed  little  from  the  Aristotelian 
treatment  of  the  aarao  themes,  though  supplementary  fn  details. 
On  the  whole,  Theophrastus  seems  to  have  developed  by  preference 
the  observational  and  scientific  side  of  his  master,  and  of  this 
character  are  the  books  and  fragments  that  have  come  down  to  us. 
The  most  important  of  these  are  two  large  botanical  treatises,  On 
iht  History  of  Plants  (*tp\  furir  Uroflas),  in  nine  book*  (originally 
ten),  and  On  'he  Causes  of  Plants  (»■»/>»  e>ur£r  oJtiwc),  in  six  books 
(originally  eight).  These  constitute  the  most  important  contribu- 
tion to  botanical  science  till  we  come  to  modern  times,  and  furnish 
proof  of  the  authors  extensive  and  careful  observation  combined 
with  a  considerable  critical  sagacity.  We  also  j>osses*  frsgments 
of  a  History  of  Physics,  a  fragmentary  treatise  On  Stones,  a  work 
On  Sensation  (rtp\  mVeij<r«»t)  in  the  sniflc  condition,  certain  meta- 
physical Awo^Ioi,  which  probably  once  formed  part  of  a  systematic 
s.-eatiae,  and  the  well-known  Ethical  Characters  (4j0iko1  x"c««T^«t), 
containing  a  delineation  of  moral  ty|<es,  probably  an  extract  or 
compilation  by  a  later  hand  from  a  larger  ethical  work  of  Theo- 
phrastus. Various  smaller  scientific  frsgments  have  been  collected 
in  the  editions  of  J.  O.  Schneider  (1818-21)  and  F.  Wimmer  (1886) 
and  in  Usener's  AnaUcta  Theophrastea. 

THEOPHYLACT,  a  well-known  Biblical  commentator, 
waa  born  rnost  probably  at  Euripus,  in  Eubcea,  about  the 
middle  of  the  11th  century.  He  became  a  deacon  at  Con- 
stantinople, and  attained  a  high  reputation  as  a  scholar, 
as  is  shown  by  the  fact  that  he  became  the  tutor  of 


Constantino  Porpbyrogcnitus,  son  of  Michael  VII.,  for 
whom  he  wrote  his  llm&ia  /Jaa-iAuo}.  About  1078  he 
went  into  Bulgaria  as  archbishop  of  Achrvs.  In  .his  letter 
he  complains  much  of  tho  rude  manners  of  the  Bulgarians, 
and  ho  sought  to  be  relieved  of  his  office,  but  apparently 
without  success.    His  death  took  place  after  1 107 

His  commentaries  on  the  Gospels,  Acts,  the  Pauline  epistles, 
and  the  Minor  Prophets  are  founded  ou  those  of  Chrysostom,  but 
deserve  the  considerable  placo  they  hold  in  exegetieal  literature 
for  their  appoiiteness,  sobriety,  accuracy,  and  judiciousness.  His 
other  extant  works  include  seventy-five  letters  and  various  homilies 
snd  oratioiM  and  other  minor  pieces.  A  splendid  edition  of  tho 
whole  in  Greek  and  Utin,  with  a  preliminary  dissertation,  was 
published  iu  1754-63  by  J.  F.  B.  M.  de  Rossi  (4  vols.  fol. , -Venice). 

THEOPHYLACT  of  Simocatta.    See  voL  iv.  p.  613.  ' 

THEOPOMPUS  of  Chios,  a  celebrated  historian  and 
rhetorician,  was  born  about  378  B.C.  In  early  youth  he 
seems  to  have  spent  some  time  at  Athens,  along  with  his 
father,  who  had  been  exiled  on  account  of  his  Laconian 
sympathies.  Here  he  became  a  pupil  of  Isocrates,  and 
rapidly  made  great  progress  in  rhetoric  :  we  are  told  that 
Isocrates  used  to  say  that  Ephorus  required  the  spur  but 
Theopoinpus  the  bit  (Cic.^  Brvtus,  §  204).  At  first  he 
appears  to  havo  composed  epideictic  speeches,  in  which  ho 
attained  to  such  proficiency  that  in  352-351  he  gained 
the  prize  of  oratory  given  by  Artemisia  in  honour  of  her 
husband,  although  Isocrates  was  himself  among  the  com- 
petitors. It  is  said  to  have  been  the  advice  of  his  teacher 
that  finally  determined  bis  career  as  an  historian,— a  career 
for  which  his  abundant  patrimony  and  wide  knowledge  of 
men  and  places  (Fr.  26)  had  singularly  fitted  him.  Through 
the  influence  of  Alexander,  he  was  restored  to  Chios  about 
333,  and  figured  for  some  time  as  one  of  the  boldest  aud 
most  uncompromising  leaders  of  the  aristocratical  party 
in  his  native  town.  After  Alexander's  death  he  was  again 
expelled,  and  took  refuge  with  Ptolemy  in  Egypt,  where 
ho  appears  to  have  met  with  a  somewhat  cold  reception. 
The  date  of  his  death  is  unknown. 

The  works  of  Theopompus  were  chiefly  historical,  and  later 
writer*  frequently  cite  them  as  authorities.  They  included  an 
'  F.pUome  of  Herodotus*  History,  the,  Hellenics  ("EAAnriM,  'EAXnii-wol 
«ViVai).  the  History  of  Philip  (♦iX.iririad'),  and  several  panegyrics 
and  hortatory  addresses,  the  chief  of  which  was  the  Letter  to 
Alexander.  The  genuineness  of  the  epitome  of  Herodotus  has 
been  called  in  question;  wo  possess  only  nvo  quotations  from  it, 
preserved  by  grammarians  or  lexicographers,  and  consisting  only 
of  single  words.  Tho  Hellenics  was  a  somewhat  ambitious  work  in 
12  books,  extending  from  411  (where  Thucydides  breaks  off)  to  394 
— the  date  of  the  battle  of  Cnidus.  A  few  insignificant  fragments 
remain,  but  do  not  suffice  to  give  us  any  idea  of  tho  general 
character  of  the  work.  Dy  far  the  moat  ambitious  history  written 
by  Theopompus  was  the  4i\ir*iKO.  In  this  he  narrated  the  history 
of  Philip's  reign  (360-336)  in  58  books,  with  frequent  digressions 
on  the  names  and  customs  of  the  various  races  and  countries  of 
which  bo  had  occasion  to  speak.  So  numerous  were  these-  digres- 
sion* that  Philip  III.  of  Macedon  reduced  the  bulk  of  the  history 
from  58  to  13  books  by  cutting  out  those  parts  which  had  no 
connexion  with  the  achievements  of  the  king.  It  was  from  this 
history  that  Diodorus  and  Trogus  Pompeius  derived  much  of  their 
materials.  Several  fragment*,  chiefly  anecdote*  aud  strictures  of 
various  kinds  upon  the  character  of  nations  and  individuals,  are 
preserved  by  Athensus,  Plutarch,  and  other*.  Of  the  Letter  to 
Alexander  we  possess  one  or  two  fragments  cited  by  Atheiiaius, 
animadverting  severely  upon  the  immorality  and  dissipations  of 
liar  pal  us.  The  Attack  upon  Plato,  and  the  treatise  On  Piety, 
which  are  sometimes  referred  to  as  separate  works,  were  perhaps 
only  two  of  the  many  digressions  in  tho  history  of  Philip;  some 
writers  have  doubted  their  authenticity. 

The  nature  of  the  extant  fragments  fully  bear*  out  the  criticisms 
of  antiquity  upon  Theopompus.  Their  style  is  clear  and  pure,  full 
of  choice  and  pointed  expressions,  but  lacking  in  the  weight  and 
dignity  which  only  profound  thought  can  supply.  As  wo  might 
expect  in  a  pupil  of  Isocrates,  he  ia  especially  careful  to  avoid 
hiatus.  The  artistic  unity  of  his  work  suffered  severely  from  tha 
frequent  episodes  with  which  it  was  interspersed ;  his  account  of 
Sicily,  for  example,  extended  over  several  book*.  Another  fault 
was  his  excessive  fondness  for  romantic  and  incredible  stories 
(Fr  33,  66,  76,  Ac);  a  collection  of  some  of  these  was  sfterwarda 
made  and  published  under  his  name,  with  the 
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(Diojj.  Laert.,  I.  116).  He  was  also  severely  blamed  in  antiquity 
for  his  ccnsoriousneas,  and  throughout  his  fragments  no  feature  is 
more  striking  than  this  (Fr.  54,  6.\  &i  },  On  the  whole,  however, 
ho  appears  to  havo  been  (airly  impartial.  Philip  himself  he  censures 
severely  for  drunkenm-as  and  immorality  (Fr.  130,  178,  262,  29d), 
while  Demosthenic  ivceivu  his  warm  praise  (Fr.  239,  203).  There 
can  be  no  doubt  that  in  the  Philiypiea  the  world  has  lost  a  great 
variety  of  pleasant  tales  and  historians  much  valuable  information 
upon  many  difficult  points  of  Greek  history  and  life. 
Sect  Mttlkr,  Frajmmta  Hutorhorum  Orreorum,  1.  27S-8M,  Parts,  18M. 

THEORBO.    Seo  Lute,  vol.  xv.  p.  71. 

THEOSOPHY,  as  ita  derivation  implies,  is  a  term  used 
to  denote  those  forms  of  philosophic  and  religicus  thought 
which  claim  a  special  insight  into  the  Divine  nature  and 
<ts  constitutive  momenta  or  processes.  Sometimes  this 
insight  is  claimed  as  the  result  of  the  operation  of  some 
nigbcr  faculty  or  some  supernatural  revelation  to  the  indi- 
/idual ;  in  other  instances  the  theosophical  theory  is  not 
hosed  upon  any  special  illumination,  but  is  simply  put 
forward  as  tho  deepest  speculative  wisdom  of  its  author. 
But  in  any  case  it  is  characteristic  of  theosophy  that  it 
starts  with  an  explication  of  the  Divine  essence,  and 
endeavours  to  deduce  the  phenomenal  universe  from  tho 
play  of  forces  within  the  Divide  nature  itself.  It  is  thus 
differentiated  at  once  from  all  philosophic  systems  which 
attempt  to  rise  from  an  analysis  of  phenomena  to  a  know- 
ledge more  or  less  adequate,  of  the  existence  and  nature 
of  God.  In  all  such  systems,  God  is  the  terminus  ad 
quern,,  a  direct  knowledge  of  whom  is  not  claimed,  but  who 
is,  as  it  were,  the  hypothesis  adopted,  with  varying  degrees 
of  certainty  in  different  thinkers,  for  tho  explanation  of 
the  facts  before  them.  Tho  tbeosophist,  on  the  other 
hand,  is  most  at  his  ease  when  moving  within  the  circle  of 
the  Divine  essence,  into  which  he  seems  to  claim  absolute 
insight.  This,  however,  would  be  insufficient  to  distin- 
guish theosophy  from  those  systems  of  philosophy  which 
are  sometimes  called  "  speculative  "  and  "  absolute,"  and 
which  also  in  many  cases  proceed  deductively  from  the 
idea  of  God.  In  a  wide  sense,  the  Bystcm  of  Uegel  or  the 
system  of  Spinoza  may  be  cited  as  examples  of  what  is 
meant.  Both  thinkers  claim  to  exhibit  the  universe  as  tho 
evolution  of  the  Divine  nature.  They  must  believe,  there- 
fore, that  they  havo  grasped  the  inmost  principles  of  that 
nature :  so  much  is  involved,  indeed,  in  tho  construction 
of  an  absolute  system.  But  it  is  to  be  noted  that,  though 
there  is  much  talk  of  God  in  such  systems,  the  known 
universe — the  world  that  now  is — is  nowhere  transcended ; 
God  is  really  no  more  than  the  principle  of  unity  immanent 
in  the  whole.  Hence,  while  the  accusation  of  pantheism 
is  frequently  brought  against  these  thinkers,  the  term 
theosophical  is  never  used  in  their  regard.  A  theosoph- 
ical  system  may  also  bo  pantheistic,  in  tendency  if  not  in 
intention  ;  but  the  transcendent  character  of  its  Godhead 
de6nitely  distinguishes  it  from  the  speculative  philosophies 
which  might  otherwise  seem  to  fall  under  the  same  defini- 
tion. An  historical  Burvey  shows,  indeed,  that  theosophy 
generally  arises  in  connexion  with  religious  needs,  and  is 
the  expression,  of  religious  convictions  or  aspirations. 
Now  tho  specifically  religious  consciousness  is  not  panthe- 
istic in  any  naturalistic  senso  ;  God  is  ratbor  regarded  as 
the  transcendent  source  of  being  and  purity,  from  which 
tho  individual  in  his  natural  state  is  alienated  and  afar  off. 
Theosophy  accepts  the  testimony  of  religion  that  tho 
present  world  lies  in  wickedness  and  imperfection,  and 
faces  the  problem  of  speculatively  accounting  for  this  state 
of  things  from  tho  nature  of  the  Godhead  itself.  Theo- 
sophy is  thus  in  some  sort  a  mystical  philosophy  of  the 
existence  of  evil ;  or  at  least  it  assumes  this  form  in  somo 
of  its  most  typical  representatives. 

The  name  with  which  it  is  oftenest  coupled  is  mysticism 
(see  Mysticism).  The  latter  term  has  properly  a  practical 
rather  than  a  speculative  reference ;  but  it  is  currently 


applied  so  as  to  include  the  systems  of  thought  on  which 
practical  mysticism  was  based.  Thus,  to  take  only  ene 
prominent  example,  the  profound  speculations  of  Meister 
Eckuart  (q.v.)  are  always  treated  under  the  head  of 
Mysticism,  but  they  might  with  equal  right  appear  under 
tho  rubric  Theosophy.  In  other  words,  while  an  emotional 
and  practical  mysticism  may  exist  without  attempting 
philosophically  to  explain  itself,  speculative  mysticism  is 
almost  another  name  for  theosophy.  There  is  still  a 
certain  difference  observable,  however,  in  so  far  as  the 
speculative  mystic  remains  primarily  concerned  with  tho 
theory  of  the  soul's  relation  to  God,  while  the  theosophist 
gives  his  thoughts  a  wider  scope,  and  frequently  devote 
himself  to  tho  elaboration  of  a  fantastic  philosophy  of 
nature. 

In  the  above  acceptation  of  the  term,  the  Neoplatonic 
doctrine  of  emanations  from  tho  supra-essential  One,  the 
fanciful  emauation-doctrine  of  some  of  the  Gnostics  (the 
wons  of  the  Vatentinian  system  might  be  mentioned),  and 
the  elaborate  esoteric  system  of  the  Kabbalah,  to  which 
the  two  former  in  all  probability  largely  contributed,  are 
generally  included  under  tho  head  of  thooBopby.  In  the 
two  latter  instances  there  may  be  noted  the  allegorical 
interpretation  of  traditional  doctrines  and  sacred  writings 
which  is  a  common  characteristic  of  theosophical  writers 
Still  more  typical  examples  of  theosophy  are  furnished  by 
the  mystical  system  of  Mcister  Eckhart  and  the  doctrine 
of  Jacob  Bo  eh  me  (q.v.),  who  is  known  as  "the  tbeo- 
sophist "par  accelience.  Eckhart's  doctrine  asserts  behind 
God  a  predicateless  Godhead,  which,  though  unknowable 
not  only  to  man  but  also  to  itself,  is,  as  it  were,  the 
essence  or  potentiality  of  all  things.  From  it  proceed', 
and  in  it,  as  their  nature,  exist,  the  three  persons  of  the 
Trinity,  conceived  as  stadia  of  an  eternal  self-revealing 
process.  The  eternal  generation  of  the  Son  is  equivalent 
to  the  eternal  creation  of  the  world.  But  the  senBuous 
and  phenomenal,  as  such,  so  far  as  they  seem  to  imply 
independence  of  God,  are  mere  privation  and  nothingness  ; 
things  exist  only  through  the  presence,  of  God  in  them, 
and  the  goal  of  creation,  like  ita  outset,  is  Ihe  repose  of 
the  Godhead.  The  soul  of  man,  which  as  a  microcosmos 
resumes  the  nature  of  things,  strives  by  self-abnegation  or 
self-annihilation  to  attain  this  unspeakable  reunion  (what 
Eckhart  calls  being  buried  in  God).  Regarding  evil 
Bimply  as  privation,  Eckhart  does  not  make  it  tho  pivot 
of  his  thought,  as  was  afterwards  done  by  Boehme,  but 
his  notion  of  tho  Godhead  as  a  dark  and  formless  essence 
is  a  favourite  thesis  of  theosophy.  The  followers  of 
Eckhart  are  either  practical  mystics,  or  reproduce  at  most 
what  may  be  called  their  masters  speculative  theology,  till 
we  como  to  Boehtne. 

Besides  mystical  theology,  Boehme  was  indebted  to  the 
writings  of  Paracelsus.  This  circumstance  is  not  acci- 
dental, but  points  to  an  affinity  in  thought.  The  nature- 
philosophers  of  the  Renaissance,  such  as  Nicholas  of  Cuca, 
Paracelsus,  Cardan,  and  others,  curiously  blend  scientific 
ideas  with  speculative  notions  derived  from  scholastic 
theology,  from  Neoplatonism,  and  even  from  the  Kab- 
balah. Hence*  it  is  customary  to  speak  of  their  theories 
as  a  mixture  of  theosophy  and  physics,  or  theosophy  oud 
chemistry,  as  the  case  may  be.  Boehme  offers  us  a 
natural  philosophy  of  the  same  sort  As  Boehme  is  the 
typical  theosophist,  and  p*  modern  theosophy  has  nourished 
itself  almost  in  every  case  upon  the  study  of  his  works, 
his  dominating  conceptions  supply  us  with  the  best  illus- 
tration of  the  general  trend  of  this  mode  of  thought.  His 
speculation  turns,  as  has  been  said,  upon  the  necessity  of 
reconciling  the  existence  and  the  might  of  evil  with  the 
existence  of  an  all  embracing  and  all  powerful  God,  with- 
out falling  into  ManichseauUta  on  the  one  hand,  or,  on  the 
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other,  into  a  naturalistic  pantheism  that  denies  the  reality 
of  the  distinction  between  good  and  evil.    He  faces  the 
difficulty  boldly,  and  tho  eternal  conflict  between  the  two 
nay  be  said  to  furnish  him  with  the  principle  of  his 
philosophy.  .  It  is  in  this  connexion  that  ho  insists  on 
the  necessity  of  the  Nay  to  the  Yea,  of  the  negative  to  the 
positive.    Eckharfs  Godhead  appears  in  Boehme  as  the 
tops,  the  eternal  nothing,  the  essenceless  quiet  ("  Un- 
grond  "  and  "  Stille  ohne  Wee  en  "  are  two  of  Boehme's 
phrases).    But,  if  this  were  ail,  the  Divine  Being  would 
remain  an  abyss  dark  even  to  itself.    In  God,  however, 
is  the  condition  of  His  manifestation,  lies,  according  to 
Boehme,  the  "  eternal  nature  "  or  the  myiterium  magnum, 
which  is  as  anger  to  love,  as  darkness  to  light,  and,  in 
general,  as  the  negative  to  the  positive.    This  principle 
(which  Boehme  often  calls  the  evil  in  Qod)  illuminates 
both  sides  of  the  antithesis,  and  thus  contains  the  possi- 
bility of  their  real  existence.    By  the  "  Qual "  or  torture, 
as  it  were,  of  this  diremption,  the  universe  has  qualitative 
existence,  and  is  knowable.    E»en  tho  three  persons  of 
the  Trinity,  though  existing  idealiier  beforehand,  attain 
reality  only  through  this  principle  of  nature  in  God, 
which  is  hence  spoken  of  as  their  matrix.    It  forms  also 
the  matter,  aa  it  were,  ont  of  which  the  world  is  created ; 
without  the  dark  and  fiery  principle,  we  are  told,  there 
would  be  no  creature.    Hence  God  is  sometimes  spoken 
of  as  the  father,  and  the  eternal  nature  as  the  mother,  of 
things.    Creation  (which  is  conceived  as  au  eternal  pro- 
cess) begins  with  the  creation  of  tho  angels.    Tho  subse- 
quent fall  of  Lucifer  is  explained  as  his  surrender  of 
himself  to  the  principle  of  nature,  instead  of  dwelling  in 
the  heart  of  God.    He  sought  to  make  anger  predominate 
over  love ;  and  he  had  his  will,  becoming  prince  of  hell, 
the  kingdom  of  God's  anger,  which  still  remains,  however, 
an  integral  part  of  the  Divine  universe.    It  is  useless  to 
follow  Boehme  further,  for  his  cosmogony  is  disfigured  by 
a  wild  Faracelaian  symbolism,  and  his  constructive  efforts 
in  general  are  full  of  the  uncouth  straining  of  an  untrained 
writer.    In  spite  of  these  defects,  his  speculations  have 
exercised   a  remarkable  influence  within  the  present 
century,  notably  upon  tho  later  phases  of  Schelling's 
philosophy,  upon  Franz  von  Baader,  Molitor,  and  others. 

Schelling's  Philosophical  Inquiries  into  this  Nature  of 
Human  Freedom  (1809)  is  almost  entirely  a  reproduction 
of  Boehme's  ideas,  and  forms,  along  with  Baader'a  writ- 
ings, the  beat  modern  example  of  theosophical  speculation. 
In  his  philosophy  of  identity  Schsixinq  (q.v.)  had  already 
defined  the  Absolute  as  pure  indifference,  or  the  identity 
of  subject  and  object  (of  the  ideal  and  the  real),  but 
without  advancing  further  into  theogony.    He  now  pro- 
ceeded to  distinguish  three  moments  in  God,  the  first  of 
which  is  the  pure  indifference  which,  in  a  sense,  precedes 
all  existence — the  primal  basis  or  abyss,  as  he  calls  it,  in 
agreement  with  Boehme.    But,  as  there  is  nothing  before 
or  besides  God,  God  must  have  the  ground  or  cause  of  His 
existence  in  Himself.    This  is  the  second  moment,  called 
nature  in  God,  distinguishable  from  God.  but  inseparable 
from  Him.    It  is  that  in  Qod  which  is  not  God  Himself ; 
it  is  the  yearning  of  the  eternal  .One  to  givo  birth  to 
itself.     This  yearning  is  a  dumb  unintelligent  longing, 
which  moves  like  a  heaving  sea  in  obedience  to  some  dark 
and  indefinite  law,  and  is  powerless  to  fashion  anything  in 
permanence.    But  in  correspondence  to  the  first  stirring 
of  the  Divine  existence  there  awakes  in  God  Himself  an 
inner  reflexive  perception,  by  means  of  which — since  no 
object  is  possible  for  it  but  Qod — God  beholds  Himself  in 
His  own  image.    In  this,  God  is  for  the  first  timo  as  it 
were  realized,  although  as  yet  only  within  Himself.  This 
perception  combines  as  understanding  with  the  primal 
yearning,  which  becomes  thereby  free  creative  will,  and 


works  formatively  in  the  originally  lawless  nature  or  ground. 
In  this  wise  is  created  the  world  as  we  know  it  In  every 
natural  existence  there  are,  therefore,  two  principles  to  be 
distinguished — first,  tho  dark  principle,  through  which  this 
is  separated  from  God,  and  exists,  as  it  were,  in  tho  mere 
ground  ;  and,  secondly,  the  Divine  principle  of  understand- 
ing. The  first  is  the  particular  will  of  the  creature,  the 
eocond  is  the  universal  wilL  In  irrational  creatures  the 
particular  will  or  greed  of  the  individual  is  controlled  by 
external  forces,  and  thus  used  as  an  instrument  of  the 
universal.  But  in  man  the  two  principles  are  consciously 
present  together,  not,  however,  in  inseparable  union,  as 
they  are  in  God,  but  with  the  possibility  of  separation. 
This  possibility  of  separation  is  the  possibility  of  good  and 
evil.  In  Boehme's  spirit,  Schelling  defended  his  idea  of 
God  as  the  only  way  of  vindicating  for  God  the  conscious- 
ness which  naturalism  denies,  and  which  ordinary  theism 
emptily  asserts.  This  theosophical  transformation  of 
Schelling's  doctrine  was  largely  due  to  the  influence  of  his 
contemporary  Baader  (?.*.).  Baader  distinguishes,  in  a 
manner  which  may  be  paralleled  from  Boehme,  between 
an  immanent  or  esoteric  process  of  self-production  in  God, 
through  which  He  issues  from  His  unrevealed  state,  and  the 
emanent,  exoteric,  or  real  process,  in  which  Qod  overcomes 
and  takes  up  into  Himself  the  eternal  "  nature "  or  the 
principle  of  selfhood,  and  appears  as  a  Trinity  of  persona. 
The  creation  of  the  world  is  still  further  to  be  distinguished 
from  these  two  processes  as  an  act  of  freedom  or  will ;  it 
cannot,  therefore,  be  speculatively  constructed,  but  must 
be  historically  accepted.  Baader,  who  combined  his  theo- 
sophy  with  the  doctrines  of  Roman  Catholicism,  has  had 
many  followers;  Among  thinkers  on  the  same  lines,  but 
more  or  leas  independent,  Molitor  is  perhaps  the  most 
important.  Swrdrnboro  (q.v.)  is  usually  reckoned  among 
the  theosophists,  and  some  parts  of  his  theory  justify  this 
inclusion ;  but  his  system  as  a  whole  has  little  in  common 
with  those  speculative  constructions  of  the  Divine  nature 
which  form  the  essence  of  theosophy.  as  strictly  under* 
stood.  (a.  sr.) 

THERA,  or,  as  it  is  now  called,  Sautortn,  is  a  volcanic 
island  in  the  Mge&n  Sea,  the  southernmost  of  the  group 
of  islands,  called  Spondee,  which  iatervene  between  the 
Cyclades  and  Crete.  From  tj^e  last-named  island  it  is 
separated  by  a  space  of  60  miles  of  sea,  but  the  lofty 
Cretan  ranges 
of  Dicte  and 
Ida  are  clearly 
visible  from  it 
in  fine  weather. 
In  shape  San- 
torin  forms  a 
crescent  and 
encloses  a  bay 
on  the  north, 
east,  and  south, 
while  on  the 
western  side 
lies  the  smaller 
island  of  Ther- 
asia.  The  en- 
circling wall 
thus  formed, 
which  is  ellip- 
tical in  shape 
and  18  miles 
round  in  its 
inner   rim,   is  Thora  and  neighbouring  Ial«nd«. 

broken  in  two  places,— -towards  the  north-west  by  a  strait 
a  milo  in  breadth,  where  the  water  is  not  less  than  1100 

feet  deep,  and  towards  the  south-west  bv  an  aperture  about 
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3  miles  wide,  where  the  water  U  shallow,  and  an  island 
called  Aepronisi  or  White  Island,  lying  in  the  middle,  serves 
as  a  stepping-stone  between  the  two  promontories.  The 
cliffs  rise  perpendicularly  from  the  waters  of  the  bay,  in 
some  places  to  the  height  of  1000  feet ;  but  towards  tho 
open  sea,  both  in  Santorin  and  Therasia,  the  ground  slopes 
gradually  away,  and  has  been  converted  into  broad  level 
terraces,  everywhere  covered  with  tufaceous  agglomerate, 
which,  though  extraordinarily  bare  and  ashen  to  the  eye, 
is  the  soil  which  produces  the  famous  Santorin  wine. 
Towards  tho  south-east  rises  the  limestone  peak  of  Mount 
Elias,  tbe  highest  point  of  the  island  (1887  feet),  and  the 
only  part  that  existed  before  the  volcano  was  formed.  In 
tho  middle  of  the  basin  lie  three  small  islands,  which  are  tbe 
centre  of  volcanic  activity,  and  are  called  Pahta,  Mikra, 
and  Nea  Kaumeno,  or  the  Old,  the  Little,  and  the  New 
Burnt  Island  ;  the  highest  of  these,  Nea  Kaumene,  is  351 
feet  above  the  aea-leveL  Owing  to  the  depth  of  the  water 
there  is  no  anchorage,  and  vessels  have  to  be  moored  to 
the  shore,  except  at  one  point  in  the  neighbourhood  of 
the  modern  town,  where  there  is  a  slight  rim  of  shallow 
bottom.  The  cliffs  both  of  Santorin  and  Therasia  present 
an  extraordinary  appearance,  being  marked  in  horizontal 
bands  by  black  lava,  white  porous  tufa,  and  other  volcanic 
strata,  some  -parts  of  which  are  coloured  dark  red.  The 
modern  town  of  Thera  (or  Phera,  as  it  is  more  commonly 
pronounced)  is  built  at  the  edge  of  these,  overlooking  the 
middlo  of  the  bay  at  a  height  of  900  feet  above  the  water, 
and  the  houses  of  which  it  is"  composed  are  themselves 
peculiar,  for  their  foundations,  and  in  some  cases  their 
sides  also,  are  excavated  in  the  tufa,  so  that  occasionally 
they  are  hardly  traceable  except  by  their  chimneys ;  and, 
owing  to  the  absence  of  timber, — for,  with  the  exception 
of  the  fig,  the  cactus,  and  the  palm,  there  are  hardly  any 
trees  in  the  island, — they  are  roofed  with  barrel  Vaults  of 
•tone  and  cement  Both  wood  and  water  have  occasion- 
ally to  be  imported  from  the  neighbouring  islands,  for 
there  are  no  wella,'and  the  rain  water,  which  is  collected 
in  numerous  cisterns,  does  not  always  suffice.  The  largest 
of  the  other  towns  or  villages  is  that  of  Apanomeria,  near 
the  northern  entrance,  which  is  crowded  together  in  a 
white  mass,  while  the  rocks  below  it  are  the  reddest  that 
an  seen  in  the  island. 

&  ntorin  has  from  the  earliest  times*  been  a  centre  of  volcanic 
agency,  and  is  closely  connected  with  the  earthquake  movements 
to  which  the  countries  in  the  neighbourhood  of  the  .figcan  ere 
subject,  and  which  have  been  the  chief  cause  of  tho  destruction  of 
the  public  buildings  of  ancient  Greece.  It  is  hardly  accurate  to 
speak  of  the  basin  which  forms  the  harbour  as  a  crater,  for  most 
geologists,  including  Lyell,  support  the  view  that  the  whole  of  this, 
spa co  was  once  covered  by  a  single  volcanic  cone,  the  incline  of 
which  is  represented  by  the  outward  slope  of  Santorin  and  Therasia, 
while  tbe  position  of  the  crater  was  that  now  occupied  by  the 
Kanmene  Islands ;  and  that,  at  some  remote  period,  owing  to  the 
sinking  of  the  strata  beneath,  the  central  portion  of  this,  extend- 
ing over  an  area  which  a  French  writer  compare*  with  that  included 
within  the  fortifications  of  Paris  at  the  tame  of  tbe  siege,  feU  in, 
by  which  convulsion  tbe  basin  was  formed.  The  principal  erup- 
tions that  have  taken  place  within  historic  time*  are  that  of  194 
B.C.,  when,  ss  we  learn  from  Sirs  bo  (L  3,  §  16,  p.  67),  flames  rose 
from  the  water  halfway  between  Thera  and  Therasia  for  four  days, 
and  the  island  of  Pairs  Kaumene  was  ejected;  that  of  726  A.D., 
during  the  reign  of  the  emperor  Leo  the  I  saurian,  when  an  addition 
,was  made  to  that  island,  and  the  pumice-stone  that  was  cast  forth 
was  carried  by  the  wares  to  the  shores  of  Asia  Minor  and  Macedonia ; 
that  of  1673,  wben  Mikra  Kaumene  appeared;  that  of  1650,  a 
fearful  eruption,  which  destroyed  many  lives  by  ita  noxious  exhala- 
tions, and  ended  in  the  upheaval  of  an  island  in  the  sea  to  the 
north-east  of  Santorin,  which  afterwards  subsided  and  became  a 
permanent  reef  below  the  sea-level;  that  of  1707,  when  Nea 
Jiuumene  arose ;  and,  within  the  recollection  of  the  present  genera- 
tion, that  of  1866.  \ 

Santorin  and  Therasia  have  been  recently  the  seen*  of  a  remark- 
able archaeological  discovery.  In  the  southern  parts  of  both  those 
island*  prehistoric  dwellings  have  been  found  at  some  height  shore 
the  ses,  and  then  is  no  reasonable  cans*  to  doubt  that  these  date 


from  a  period  antecedent  to  the  falling  in  of  the  crater  and  the 
formation  of  the  bay.  This  is  proved  by  their  position  nuderneath 
tbe  layer  of  tufa  which  covers  the  islands,  and,  moreover,  by  these 
layers  of  tufa  boing  broken  off  precipitously,  in  the  same  way  as  the 
lava-rocks,  a  fact  which  can  only  be  explained  by  the  supposition 
that  thoy  all  fell  in  together.  The  foundations  of  tho  dwellings 
rested,  not  on  tho  tufa,  but  on  the  lava  below  it;  and  here  and 
there  between  the  atone*  branches  of  wild  olive  were  found,  accord- 
ing to  a  mode  of  building  that  still  prevails  in  the  island,  in  order 
to  resist  the  shocks  of  earthquakes.  Part  of  the  skeleton  of  a  man 
was  discovered,  and  large  vases,  some  containing  grain,  others 
stone  instruments  very  carefully  worked.  Some  of  these  vases 
were  of  fine  yellowish  earth,  ornamented  with  brown  bands;  some, 
of  smaller  size,  were  mora  elaborately  decorated,  sometimes  with 
lines  representing  folisge,  and  in  a  few  instances  with  figures  of 
animals;  some  were  of  red  earth,  without  ornament;  while  others, 
of  pale  red  earth,  were  of  vcrv  large  dimensions.  No  implements 
of  metal  were  found.  Naturally  it  has  been  the  subject  of  much 
discussion  what  was  the  origin  of  this  very  primitive  art  The  late 
M  Dumont,  who  was  the  leading  authority  on  the  subject  (Let 
Ctramiqutt  at  la  Oreee  Propre,  pp.  74,  75,  209),  though  speaking 
with  great  caution  on  account  of  the  insufficiency  of  the  evidence, 
inclined  to  the  belief  that  it  was  partly  derived  from  Phoenician 
influence,  but  at  the  same  time  that  there  were  evident  traces  of 
native  originality.  Comparing  it  in  respect  of  date  with  the  other 
prehistoric  developments  of  art  in  the  neighbourhood  of  the  JJji 
he  would  place  it  later  than  that  of  Hissarlik,  but  earlier 
those  of  Ialysus  in  Rhodes,  and  of  Mycenc 

Iu  Greek  legend  the  island  of  Thera  was  connected  with  the 
story  of  the  Argonauts,  for  it  was  represented  as  sprung  from  a 
clod  of  earth  which  was  presented  to  those  heroes  by  Triton 
(ApolloD. ,  Argonauf.,  ir.  1551  sj.,  1731  *?.).  According  to 
Herodotus  (iv.  147),  a  Phoenician  colony  wss  established  thore  by 
Cadmus— a  story  which  proves  at  least  the  belief  that  there  wss 
an  early  settlement  of  that  race  in  the  island.  It  has  even  been 
conjectured  (see  vol.  xviii.  p.  806)  that  tho  alphabet  wss  introduced 
into  Grroce,  not,  as  was  commonly  believed,  through  Thebes,  but 
by  wsy  of  Thera.  Subsequently,  we  are  told*  a  colony  from  Sparta, 
including  some  of  the  Miuyc,  wss  led  thither  by  Thersa,  who  gave 
tho  island  hi*  own  name,  in  place  of  that  of  CallUte  which  it  had 
borne  before.  But  the  one  event  which  gave  importance  to  Thera 
in  ancient  history  was  the  planting  of  its  famous  colony  of  Gyrene 
on  the  north  coast  of  Africa  by  Battus  in  '631  B.c,  in  accordance 
with  a  command  of  the  Delphic  oracle.  The  ancient  capital,  which 
bore  the  same  name  as  the  island,  has  been  identified  bv  an  inscrip- 
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tion  as  occupying  a  site  on  the  eastern  coast  called  Mesa-Vouno, 
Mount  Elias  and  the  sea.    The  other  remains  of  th* 


classical  period  consist  of  walls  and  tombs,  together  with  several 
heroa  or  small  shrines,  one  of  which,  now  dedicated  to  St  Nicholas 
Marmorites,  who  is  so  called  in  honour  of  his  msrble  structure,  is 
an  almost  unique  specimen  of  a  perfect  Greek  temple,  for  even  the 
roof  remains  intact  After  the  fourth  crusade,  when  the  Byzantine 
empire  was  partitioned  among  the  Latins,  this  island  formed  a 
portion  of  tbe  duchy  of  the  Archipelago;  and  it  was  st  this  period 
that  it  received  the  name  of  Sautorin,  i.e.,  St  Irene,  after  the 
patron  saint  of  the  place,  to  whom  Toumefort  mentions  that  in 
his  timo  nine  or  ten  chapels  were  dedicated.  '  At  the  present  day 
Santorin  is  in  a  prosperous  condition,  for,  in  addition  to  the  wine 
trade,  which  is  highly  remunerative,  there  is  a  large  export  of 
pozsolana,  which  has  been  much  used  for  the  works  at»Port  Said  in 
connexion  with  the  Suez  Canal,  since,  wben  mixed  with  lime,  it 
forms  a  very  hard  cement  which  resists  the  action  of  the  tea. 

General  Information  with  regard  to  the  Then  group  will  b«  found  In  Rom'* 
/aaafntja,  and  In  Umt.  Lavcctt.r'i  pspcr  In  vol.  zs.  of  Ui«  Journal  o/  ihi  K. 
Otofr.  Soc.;  a  very  complete  account  of  the  •tirnliflc  phenomena  li  aires  IB 
imqaft  Santorin  «*  M»  Anptwru.  Ob  the  prehistoric  uitUjaUIti,  Lrnonnint 
Kerne  Arrluolwio*',  new  nr.,  rol.  iIt.,  uvd  Fouene~,  JrrAreee  0V1  Vmimu,  M 
•or,  to!.  It.,  and  "Une  Foropdl  Ame'Mrtorlqu*,"  la  the  Rnut  da  Dtta  Morvlti, 
vol  IzxxlU.,  should  b«  rons-iUed.  Of  the  Uls  of  the  modern  Inhabitant  a  granule 
account  la  given  Id  Mr  Bmt'i  Cyclada.  (H.  F.  T.) 

THERAMENES,  an  Athenian  who  played  a  prominent 
part  in  the  history  of  Athens  towards  the  close  of  the 
Peloponnesian  War  and  in  the  revolution  which  followed  it. 
He  was  one  of  the  conspirators  who,  in  411  B.C.,  abolished 
the  democracy  at  Athens,  and  substituted  the  oligarchy  of 
tho  Four  Hundred.  The  adhesion  of  the  army  in  Samoa 
to  the  democracy,  however,  created  dissensions  among  the 
oligarchs  at  Athens.  Theramenes  supported  the  more 
moderate  section,  and  was*  the  chief  means  of  destroying 
a  fortress  which  the  extreme  section  had  been  building 
at  tho  mouth  of  the  harbour,  ostensibly  as  a  protection 
against  any  violent  movement  on  the  part  of  the  democrats) 
at  Bamos,  but  really,  according  to  Theramenes,  to  admit 
the  enemy.  He  further  accused  Antiphon  and  Archeptole- 
of  the  extreme  oligarchical  party,  who.' 
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according  to  Lysias,  had  been  his  own  intimate  friends, 
and  secured  their  capital  punishment.  In  410  Ther&menes 
commanded  one  of  the  three  squadrons  of  the  Athenian 
fleet  in  the  victory  over  the  Spartans  at  Cyiicus.  In  409 
he  took  part  in  the  siege  of  Chalcedon  and  the  capture  of 
Byzantiam.  At  the  battle  of  Arginusss  in  406  he  was 
one  of  the  officers  deputed  by  the  generals  in  command  to 
pick  up  the  crews  of  the  disabled  ships ;  but  the  rescue 
was  not  effected,  on  account,  it  seems,  of  the  storm. 
Nevertheless,  on  his  return  to  AthcnB,  Theramencs  took 
a  leading  part  in  accusing  and  procuring  the  condemnation 
to  death  of  the  generals  for  neglecting  to  rescue  the  men. 
When  Athens  was  besieged  by  the  Peloponnesians,  Tbera- 
menes  conducted  the  negotiations  for  surrendering  the  city, 
traitorously  prolonging  thera  till  starvation  compelled  the 
Athenians  to  accept  the  rigorous  terms  imposed  by  Sparta. 
After  the  surrender  he  formed  one  of  the  notorious  Thirty 
who,  backed  by  a  Spartan  garrison,  misgoverned  Athens. 
But  by  opposing  their  excesses  he  incurred  their  suspicions, 
and,  being  denounced  by  Critias,  the  most  violent  of  the 
Thirty,  he  was,  in  defiance  of  the  forms  of  law,  pat, to 
death  (404).  He  submitted  to  his  fate  with  a  fortitude 
which  won  the  admiration  of  his  contemporaries  and  of 
posterity,  and  which  might  woll  have  graced  the  close  of  a 
better  life.  His  ability  and  eloquence  are  recognized  by 
Tbucydides,  and  Aristotle  is  said  by  Plutarch  (Ific.,  2)  to 
have  reckoned  him  one  of  the  three  beet  patriots  of  Athens. 
This  latter  judgment  is  not  borne  ont  by  the  facts  as  we 
know  them.  Rather  Ther&menes  appears  as  a  selfish  and 
faithless  trimmer,  who  deserved  his  nickname  Cothurnus 
(a  boot  which  fitted  either  foot). 

The  chief  authorities  for  hit  life  are  Tbucydides,  viii. ;  Xssopbon, 
HtlUnica,  L ,  IL ;  Lysis*,  Contra  Eral.  •  Diodorus,  till,  xiv. 

THERAPEUT.fi.    See  Monachism,  vol  xvi.  p.  698. 

THERESA,  St  (1M5-1582).  Teresa  de  Cepeda, 
perhaps  the  favourite  saint  of  modern  Spain,  was  born  at 
A vila,  in  Old  Castile,  on  the  28th  of  March  1515,— at  the 
very  time,  adds  her  biographer,  "  when  Luther  was  secret- 
ing the  poison  which  he  vomited  out  two  years  later." 
She  was  one  of  a  large  family — eight  sons  and  three 
daughters.  Her  father  was  a  Spanish  gentleman  of  good 
family,  whose  time  was  chiefly  occupied  with  devotional 
reading  and  works  of  charity.  Teresa's  mother,  his  second 
wife,  was  a  beautiful  woman,  confined  generally  to  a  sofa 
by  delicate  health.  From  her  her  daughter  appears  to 
have  inherited  both  delicacy  of  health  and  a  remarkably 
susceptible  imagination.  She  delighted  in  the  books  of 
knight-errantry  which  abounded  in  the  library,  and  her 
children  sat  up  at  night  in  their  nursery  over  the  same 
romances.  But  Teresa's  imagination  was  judiciously 
diverted  by  her  father  to  another  form  of  heroism.  She 
waj  soon  as  deep  in  the  histories  of  the  martyrs  as  she 
had  been  in  the  tales  of  chivalry.  She  learned  from  these 
histories  that  martyrs  passed  straight  to  heaven  without 
any  detention  in  purgatory  ;  and,  being  eminently  practical 
as  well  as  imaginative,  she  resolved  to  secure  that  blessing 
for*  herself.  When  she  was  seven  years  old,  she  started 
off  with  her  little  brother  to  go  and  seek  martyrdom  in  the 
country  of  the  Moors.  They  had  reached  the  bridge  on 
the  stream  which  runs  through  the  town,  when  an  uncle 
met  them  and  brought  them  back.  Balked  thus  of  their 
desire,  they  played  at  hermits,  making  themselves  cells 
in  the  garden,  and  giving  away  their  pocket-money  to 
beggars.  Teresa  lost  her  mother  early,  and  as  sho  grew 
up  the  vanities  and  flirtations  of  a  pretty-  girl  took  the 
place  of  these  pious  imaginations.  Her  father  deemed  it 
best  to  send  her  to  be  educated  in  an  Auguatinian  convent 
in  the  town,  but  without  any  thoughts  of  her  adopting  a 
religious  life.  She  would  probably  have  married  like  her 
sisters,  bad  it  not  been  for  an  attack  of  illness.    She  was 
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sent  away  for  change  of  air  on  a  visit  to  one  of  her  sisters, 
and  on  her  way  home  spent  some  days  with  a  saintly 
uncle,  who  was  on  the  eve  of  entering  a  monastery,  and 
who  strongly  urged  her  to  withdraw  from  the  world.  Her 
father  was  greatly  opposed  to  the  step,  but  Teresa  was 
not  to  be  turned  from  what  she  conceived  to  be  her  duty. 
She  was  only  eighteen  when  she  left  home  one  morning, 
and  applied  for  admission  at  the  Carmelite  convent  of  the 
Incarnation.  She  was  disappointed  at  first  at  the  slack- 
ness of  discipline.  The  sisters  mixed  freely  in  the  society 
of  Avila,  receiving  visits  and  returning  them,  and  often 
absenting  themselves  from  the  cloister  for  months  at  a 
time.  For  the  first  three  years  she  was  constantly  subject 
to  attacks  of  sickness,  fainting  fits,  and  paroxysms  of  pain, 
but  she  prayed  to  St  Joseph,  after  which  she  became 
comparatively  better,  though  her  nervous  system  was 
completely  shaken.  But  she  appears  afterwards  to  have-1 
accommodated  herself  with  tolerable  success  to  the  world- 
liness  of  her  environment,  though  not  without  intervals  of 
religious  misgiving.  "  For  twenty  years,'*  she  says,  "  I 
was  tossed  about  on  a  stormy  sea  in  a  wretched  condition, 
for,  if  I  had  small  content  in  the  world,  in  Qod  I  had  no 
pleasure.  At  prayer  time  I  watched  for  the  clock  to  strike 
the  end  of  the  hour.  To  go  to  the  oratory  was  a  vexation 
to  me,  and  prayer  itself  a  constant  effort."  At  one  time 
she  abandoned  prayer  altogether,  as  she  found  it  impos- 
sible to  fix  her  thoughts,  and  she  abhorred  the  hypocrisy 
of  mechanically  repeating  a  form  of  words.  It  was  in  the 
year  1554  (her  noviciate  dated  from  1634),  when  she  was 
thus  nearly  forty,  that  the  event  known  as  her  conversion 
took  place,  and  the  second  part  of  her  life  began.  The 
death  of  her  father  roused  her  to  serious  reflexion,  and 
one  day,  as  she  entered  the  oratory,  she  was  struck  by 
the  image  of  the  wounded  Christ^  placed  there  for  an 
approaching  festival  The  blood  was  depicted  as  stream- 
ing  over  the  face  from  the  thorns  and  running  from  the; 
side  and  the  hands  and  feet.  The  spectacle  of  suffering 
pierced  Teresa's  breast ;  she  fell '  in  tears  at  the  feet  ofi 
the  figure,  and  felt  every  worldly  emotion  die  within  her. 
The  shock  threw  her  into  a  trance,  and  these  trances, 
accompanied  by  visions,  recurred  frequently  in  the  subse- 
quent part  of  her  life.  They  have  since  been  adduced  as 
Divine  attestations  of  her  saintship,  but  the  sisterhood  in 
the  convent  set  them  down  to  possession  by  a  devil ;  her 
new  departure  was  due  in  their  eyes  to  no  worthier  motivo 
than  the  desire  to  be  peculiar  and  to  be  reputed  better 
than  other  people.  Teresa  herself  was  very  humble,  and 
thought  their  explanation  might  be  true  ;  she  took  her 
case  to  her  confessor  and  to  the  provincial-general  of  the 
Jesuits.  The  latter  put  her  under  a  course  of  discipline  : 
she  was  to  flog  herself  with  a  whip  of  nettles,  to  wear  a 
haircloth  plaited  with  broken  wires  that  would  tear  the 
skin,  and  to  meditate  daily  on  the  details  of  Christ's 
passion.  One  day,  while  thus  occupied,  her  trance  came 
upon  her,  and  she  heard  a  voice  say,  "  Thou  shalt  have  no 
more  converse  with  men,  but  with  angels."  After  this 
the  trance  or  fit  always  returned  when  she  was  at  prayers, 
and  she  felt  that  Christ  was  close  to  her.  Presently  she 
was  able  to  see  him,  "  exactly  as  he  was  painted  rising  from  ' 
the  sepulchre."  Her  confessor  directed  her  to  exorcise  the 
figure,  and  she  obeyed  with  pain,  but,  it  is  needless  to  say, 
in  vain.  The  visions  grew  more  and  more  vivid.  The 
cross  of  her  rosary  was  snatched  from  her  hand  one  day, 
and  when  returned  it  was  made  of  jewels  more  brilliant 
than  diamonds,,  visible,  howover,  to  her  alone.  She  had 
often  an  acute  pain  in  her  side,  and  fancied  that  an  angel 
came  to  her  with  a  lance  tipped  with  fire,  which  he  struck 
into  her  heart  The  27th  of  August  is  kept  sacred  in 
Spain  to  this  mystory,  which  has  also  formed  a  favourite 
subject  of  Spanish  painters ;  it  .forms  the  frontispiece  of 
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the  biography  which  is  put  into  the  hands  of  Catholics. 
She  had  also  visions  of  another  description  :  she  was 
shown  hell  with  its  horrors,  and  the  devil  would  sit  upon 
hor  breviary,  belabour  her  with  blows,  and  fill  her  cell 
with  imps.  For  Bevcral  years  these  experiences  continued, 
and  the  verdict  as  to  their  source  still  remained  far  from 
unanimous.  Meanwhile,  on  the  broad  stage  of  the  world, 
the  Reformation  continued  to  spread  and  establish  itself  ; 
and  this  great  falling  away  became  the  subject  of  much 
searching  of  hearts  to  pious  Catholics.  Teresa  reflected 
like  the  rest,  and  her  experience  led  her  to  find  the  real 
cause  of  the  catastrophe  in  the  relaxation  of  discipline 
within  the  religious  orders.  If  the  ancient  rules  could 
be  restored,  it  appeared  to  her  that  the  evil  might  be 
stemmed  ;  and  she  formed  the  project  of  founding  a  house 
in  which  all  the  original  rules  of  the  Carmelite  order 
beforo  its  relaxation  would  be  obsorved.  She  met,  not 
unnaturally,  with  great  opposition  from  the  authorities  of 
the  order,  and  in  particular  from  tho  prioress  and  sisters  of 
the  Incarnation,  who  looked  upon  the  step  as  a  reflexion 
upon  themselves.  Nevertheless,  she  persevered  with  her 
scheme,  being  encouraged  to  appeal  to  the  pope  by  cer- 
tain priests  who  saw  tho  benefit  which  would  accrue  to 
the  church  from  her  zeal.  A  private  house  in  Avila  was 
secretly  got  ready  to  serve  as  a  small  convent,  and,  when 
tho  bull  arrived  from  Rome,  Teresa  wont  out  on  leave  from 
the  Incarnation  and  installed  four  poor  women  in  the  new 
house  dedicated  to  her  patron  St  Joseph.  It  was  on  the 
24th  of  August  15G2  that  mass  was  said  in  the  little 
chapel  and  the  new  order  constituted.  It  was  to  be  an 
order  of  Descalzos  or  Barefoots,  in  opposition  to  the 
relaxed  parent  body,  the  Calzadoa.  Tho  sisters  wore  not 
to  be  literally  shoeless,  but  to  wear  sandals  of  rope ;  they 
wore  to  sleep  on  *traw,  to  cat  no  meat,  to  be  strictly  con- 
fined to  the  cloister,  and  to  live  on  alms  without  regular 
endowment  After  lodgiug  her  four  sisters,  Teresa  re- 
turned to  the  Incarnation,  as  in  duty  bound ;  but,  when 
the  secret  was  discovered,  Carmelites  and  townspeople 
were  alike  furioui.  Violence,  however,  was  prevented, 
and  tho  matter  was  referred  to  the  council  of  state  at 
Madrid.  Philip  II.  referred  it  again  to  the  pope,  and 
after  six  months  a  fresh  bull  arrived  from  Pius  V.  The 
provincial  of  her  order  now  gave  her  leave  to  remove  and 
take  charge  of  her  sisterhood.  The  number  of  thirteen,  to 
which  on  grounds  of  discipline  she  had  limited  the  founda- 
tion, was  soon  filled  up,  and  Teresa  spent  here  the  five 
happiest  years  of  her  life.  Her  visions  continued,  and,  by 
command  of  her  ecclesiastical  superiors,  she  wrote  her 
autobiography  containing  a  full  account  of  these  experi- 
ences. She  hersolf,  however,  profoundly  as  she  believed 
in  their  reality,  saw  the  danger  which  attaches  to  such 
experiences,  and  was  far  from  basing  any  claim  to  holiness 
upon  thein.  One  of  her  visions  about  this  time  is 
interesting  as  illustrating  what  is  called  her  mysticism. 
She  fancied  that  she  was  a  mirror  without  frame  ond 
without  dimensions,  with  Christ  shining  in  tho  centre  of 
it,  and  the  mirror  itself,  she  knew  not  how,  was  in  Christ. 
Teresa  was  now  encouraged  to  carry  her  work  still  further, 
for  the  church  was  girding  itself  to  the  work  of  the 
Counter-Reformation.  The  general  of  the  order  visited 
her  at  Avila,  and  gave  her  powers  to  found  other  house* 
of  Descalzos,  for  men  as  well  as  women.  The  last  fifteen 
years  of  her  life  were  spent  mainly  in  journeys  with  this 
end  and  in  the  continually  growing  labour  of  organization. 
She  travelled  in  a  rude  cart  in  all  weathers,  and  the  story 
of  her  hardships  and  misadventures  impresses  us  with  tho 
■strength  of  will  that  animated  her  old  and  shaken  frame. 
Convents  were  founded  at  Medina,  Malaga,  Volladolid, 
Toledo,  Segovia,  and  Salamanca,  and  two  at  Alva  under 
the  patronage  of  tho  famous  duke.    Then  she  had  three 


years  of  rt.  ^  as  prioress  of  her  old  convent  of  the  Incar- 
nation. She  next  went  to  Seville  to  found  a  house,  thug 
overstepping  for  the  first  time  the  boundaries  of  the 
Castiles,  to  which  hec  authorization  limited  her.  The 
latent  hostility  of  the  old  order  was  aroused  ;  the  general 
ordered  the  immediate  suppression  of  the  house  at  Seville, 
and  procured  a  bull  from  Gregory  XIII.  prohibiting  the 
further  extension  of  the  reformed  houses  (1575).  But  the 
movement  against  her  came  from  Italy,  and  was  resented 
by  Philip  and  the  Spanish  authorities  as  undue  interfer- 
ence ;  and,  after  a  fierce  struggle,  duriug  which  Teresa  was 
tu'o  years  under  arrest  at  Toledo,  the  Carmelites  wore- 
I  divided  into  two  bodies  in  1580,  and  tho  Descalzos 
obtained  the  right  to  elect  their  own  provincial-generals 
(see  CarukiStes).  The  few  remaining  years  of  Teresa's 
life  were  spent  in  the  old  way,  organizing  the  order  she 
had  founded,  and  travelling  about  to  open  new  convents. 
Sixteen  convents  and  fourteen  monasteries  were  founded 
by  her  efforts;  sho  wrote  a  history  of  her  foundations, 
which  forms  a  supplement  to  her  autobiography.  At 
Burgos,  during  tho  whole  of  a  wet  autumn  and  winter, 
she  endured  terrible  privations.  Her  own  nuns,  too,  were 
not  always  as  single-minded  and  obedient  as  tho  ideal 
sisterhood  of  her  hopes  had  been.  Those  at  St  Joseph  in 
Avila  mutinied  for  a  meat  diet;  the  prioress  at  Medina 
answered  her  impertinently.  Her  last  journey  of  inspec- 
tion was  cut  short  at  Alva,  where  Bhe  died  on  the  29th  of 
September  1582,  and  was  laid  in  her  first,  but  not  her 
last,  resting-place.  A  violet  odour  and  a  fragrant  oil  were 
said  to  distil  from  hor  tomb ;  and  when  it  was  opened 
nine  months  afterwards  the  flesh  was  found  uncorrupted. 
A  hand  cut  off  by  a  fervent  brother  was  found  to  work 
miracles,  and  the  order  became  convinced  that  their 
founder  had  been  a  saint  It  was  resolved  in  1585  to 
remove  her  remains  to  Avila,  whore  she  was  born,  the 
sisters  at  Alva  being  consoled  by  permission  to  retain  the 
mutilated  arm.  But  the  family  of  the  duke  of  Alva  pro- 
cured an  order  from  the  pope  enjoining  that  the  body 
should  be  restored  to  Alva,  and  she  was  accordingly  laid 
there  once  more  in  a  splendid  tomb.  But  even  then  she 
was  not  allowed  to  rest :  she  was  again  disentombed,  to  be 
laid  in  a  more  magnificent  coffin,  and  the  greed  of  reveren- 
tial relic-seekers  made  unseemly  havoc  of  her  bones, 

Teresa  waa  canoniied  by  Gregory  XV.  in  1622.  The  honour 
was  doubtless  largely  due  to  her  asceticism  and  mystic  visiocs. 
She  called  herself  Teresa  de  Jeans,  to  signify  tho  cloaeuea*  of  he! 
relation  to  the  heavenly  Bridegroom,  who  directed  all  hcr*c»:">« 
Though  she  deprecated  excess  of  ascetic  severity  in  others,  SO. 
scourged  herself  habitually,  and  wore  a  peculiarly  painful  haircloth. 
But  her  life  shows  her  to  have  lteen,  besides,  a  woman  of  strong 
practicality  and  good  sense,  full  of  natural  shrewdness,  and  with 
unusual  powers  of  organization.  "You  deceived  me  in  saying  she 
was  a  woman,*'  writes  one  of  her  confessors;  "she  is  a  bearded 
man."  She  was  brave  in  the  face  of  difficulties  and  dangers,  purs 
in  her  motives,  and  her  utterances,  some  of  which  havo  been 
quoted,  hare  the  true  ethical  ring  about  them.  Her  MSS.  were 
collected  by  Philip  II.  and  placed  in  a  rich  case  in  the  Escorial, 
the  key  of  which  ihe  king  carried  about  with  him.  Beside}  her 
autobiography  and  the  history  of  her  foundations,  her  works,(alI 
written  in  Spanish)  contain  a  great  uumber  of  letters  and  various 
treatises  of  mystical  religion,  the  chief  of  which  are  The,  Way  of 
Perfection  and  The  Cattle  of  the  Soul.  Both  describe  the  progress 
of  the  soul  towards  perfect  union  with  God. 

liar  works,  edited  by  two  Dominion.,  were  first  po'.IIehed  la  14S7,  ana  hare 
alnce  appeared  In  rarloua  editions.  They  were  soon  afterwardi  translated  In  la 
Italian,  French,  and  Latin  ;  an  English  translation  or  the  /.(/Vend  works  (sleep* 
the  letters)  by  A.  Woodhesd  appeared  In  IsW.  More  recently  various  transla- 
tions of  the  Life  hats  appeared,— by  John  Dalton  (IR3I),  who  alto  translated  I  ha 
Waftf  rer/ertto*,  and  bjr  Dsetd  Lcwla  (1S70),  followed  In  1871  by  Ihe  Founda- 
tion %  from  tho  anine  hand,  Biographies  appeared  toon  after  her  death  by  the 
Jesuit  Rlbera,  who  had  been  her  confessor  (leci),  and  by  Diego  de  Vepea,  eoo- 
feaaor  to  Philip  Il.(li99>  Dotalla  arj  al«o  given  In  Rlhadcncyra's  /Vol  Sanrtorum 
and  In  AH<an  Boiler's  IJttirflKt  Stinlt.  A  separate  biography,  with  preface 
by  Archb  Ou'p  Manning,  appeared  In  IMA,  and  an  Interesting  and  aytnpa'.hetk 
account  ol  her  lite  l»  given  In  the  Qnmtrlf  Rtwftv  for -October  1ISS.   (A.  SE.) 

THERESIOPEL,  or  Theresienstadt.    See  Szabaditj.. 
THERMAL  SPRINGS,    See  Gholoot,  toL  x.  pp.  223, 
270,  and  Minerax  Waters. 
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THERMODYNAMICS.  In  a  strict  interpretation,  this 
branch  of  science,  sometimes  called  tho  Dynamical  Theory 
-of  Heat,  deals  with  tho  relations  between  heat  and  work, 
though  it  is  often  extended  so  as  to  include  all  trans- 
formations of  energy.  Either  term  is  an  infelicitous  one, 
for  there  is  no  direct  reference  to  force  in  ithe  majority  of 
questions  dealt  with  in  tho  subject.  Even  the  title  of 
Carnot's  work,  presently  to  be  described,  is  much  better 
chosen  than  is  the  more  modern  designation.  On  tho 
other  hand,  such  a  German  phrase  as  die  btwtgende  Kraft 
dcr  Wdrme  is  in  all  respects  intolerable. 

It  has  been  shown  in  a  previous  article  (Energy)  that 
Newton's  enunciation  of  the  conservation  of  energy  as  a 
general  principle  of  nature  was  defective  in  respect  of  the 
connexion  between  work  and  heat,  and  that,  about  the 
beginning  of  the  present  century,  this  lacuna  was  com- 
pletely filled  up  by  the  researches  of  Rumford  and  Davy 
(see  also  Hkat).  In  the  same  article  Joule's  experimental 
demonstration  of  the  principle,  and  his  determination  of 
tho  work-equivalent  of  heat  by  various  totally  independent 
processes,  have  been  discussed. 

But  the  conservation  of  energy,  alone,  gives  us  an 
altogether  inadequate  basis  for  reasoning  on  the  work  of 
a  heat-engino.  It  enables  us  to  calculate  how  much  work 
is  equivalent  to  an  assigned  amount  of  heat,  and  vice  versa, 
provided  the  transformation  can  be  effected ;  but  it  tells 
us  nothing  with  respect  to  the  percentage  of  either  which 
can,  under  given  circumstances,  be  converted  into  the 
other.  For  this  purpose  we  require  a  special  case  of  the 
law  of  transformation  of  energy.  This  was  first  given  in 
Carnot's  extraordinary  work  entitled  Reflexion*  tur  la 
Pui&mnre  Malric*.  da  Feu,  Paris,  182-t.1   

1  Tb«  author,  N-L-Sadi  Carnot  (1706-1832),  was  the  second  •on 
of  Napoleon's  celebrated  minuter  of  war,  himself  a  mathematician  of 
real  note  even  among  the  wonderful  galaxy  of  which  France  could  then 
boast  Tho  delicate  constitution  of  Sadi  wan  attributed  to  the  agitated 
circumstances  of  the  time  of  hi*  birth,  which  led  to  the  proeoription 
and  temporary  exile  of  his  parents.  lie  was  admitted  in  1812  to  the 
Ecole  Polyteehnlque,  where  be  waa  a  fellow-atudent  of  the  famoua 
Chaste*.  Late  in  1814  he  left  the  school  with  a  commission  in  the 
Engineers,  and  with  proapecta  of  rapid  advancement  in  his  profession. 
Bnt  Waterloo  and  the  Restoration  led  to  a>  second  and  final  proscrip- 
tion of  bis  father ;  and,  though  Sadi  waa  not  himself  cashiered,  he  waa 
purposely  told  off  for  the  merest  drudgeries  of  hia  service ;  il  fut 
"envoys  successivement  dans  plusieurs  places  fortes  pour  yjTaire  son 
metier  d'ingenieur,  compter  dea  briques,  reparer  dee  pans  de  mnraillea, 
et  lever  dea  plana  destines  a  a'enfouir  dan*  lea  cartons,"  as  wo  learn 
from  a  biographical  notice  written  by  his  youagsr  brother.  Disgusted 
with  an  employment  which  afforded  him  neither  leisure  for  original 
work  nor  opportunities  for  acquiring  scientific  instruction,  be  presented 
himself  in  1819  at  the  examination  for  admission  to  the  staff-corps 
(eut-major),  and  obtained  a  lieutenancy:-.  He  now  devoted  himself 
with  astonishing  ardour  to  mathematics,  chemistry,  natural  history, 
technology,  and  oven  political  economy.  He  was  an  enthusiast  in 
music  and  other  fine  arts ;  and  he  habitually  practised  as  an  amuse- 
ment, white  deeply  studying  in  theory,  sll  Borta  of  athletie  sports, 
including  swimming  and  fencing.  He  became  captain  in  the  engineers 
in  1827,  but  left  the  service  altogether  in  the  following  year.  His 
naturally  feeble  constitution,  farther  weakened  by  excessive  devotion 
to  study,  broke  down  finally  in  1882.  A  relapse  of  scarlatina  led  to 
brain  fever,  from  which  he  had  bnt  partially  recovered  when  he  fell  a 
victim  to  cholera.  Thus  died,  at  the  early  age  of  tnirtysix,  one  of 
the  most  profound  and  original  thinkers  who  have  ever  devoted  them- 
selves to  science.  The  work  named  above  waa  the  only  one  he 
published  Though  of  itself  sufficient  to  put  him  in  the  very  fore- 
most rank,  it  contains  only  a  fragment  of  Sadi  Carnofs  discoveries. 
Fortunately  his  manuscript*  have  been  preserved,  and  extracts  from 
them  have  beeu  appended  by  his  brother  to  a  reprint  (1878)  of  the 
PuUtanee  Motriac  These  enow  that  he  had  not  only  realized  for 
himself  the  true  nature  of  heat,  but  bad  noted  down  for  trial  many 
of  the  beat  modern  methods  of  CnJIng  its  mechanical  equivalent,  such 
as  those  of  Joule  with  the  perforated  piston  and  with  the  internal 
friction  of  water  and  mercury.  W.  Thomson's  experiment  with  a 
current  of  gas  forced  through  a  porous  plug  is  also  given.  One  sentence 
of  extract,  however,  mast  suffice,  and  it  is  astonishing  to  think  that 
it  was  written  over  sixty  years  ago.  "  On  peut  done  poser  en  these 
generate  que  la  puissance  motrice  est  en  quantitq  invariable  dans  la 
nature,  qu'eUe  n'est  jamais,  a  propreroent  parler.  ni  produito,  ni 
ttttrnite.    A   U  vvxite,  elle  change  da  forme,  e'est-a-dir*  qu'elle 
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The  chief  novelties  of  Carnot's  work  are  the  introduction 
of  tho  idea  of  a  cycle  of  operations,  and  the  invaluable 
discovery  of  the  special  property  of  a  revcrtiHe  cycle. 
It  is  not  too  much  to  'say  that,  without  these  wonderful 
novelties,  thermodynamics  as  a  theoretical  science  could 
not  have  been  developed. 

Carnot's  work  seems  to  have  excited  no  attention  at 
the  tirao  of  iU  publication.  Ten  years  later  (1834) 
Clapeyron  gavo  some  of  its  main  features  in  an  ana- 
lytical form,  and  he  also  employed  Watt's  diagram  for  the 
exhibition  of  others.  Even  this,  however,  failed  to  call 
attention  properly  to  the  extremely  novel  processes  of 
Carnot,  and  it  was  reserved  for  Sir  W.  Thomson  (in  1848, 
and  more  at  length  in  1849)  to  point  out  to  scientific  men 
their  full  value.  His  papers  on  Carnot's  treatise,  follow- 
ing closely  after  the  splendid  experimental  researches  of 
Colding  and  Joule,  secured  for  the  dynamical  theory  of 
heat  its  position  as  a  recognized  branch  of  science.  James 
Thomson,  by  Carnot's  methods,  predicted  in  1849  the  low- 
ering of  the  freezing  point  of  water  by  pressure,  which  was 
verified  experimentally  in  the  same  year  by  htj  brother. 
Von  Helmholtz  had  published,  two  years  before,  a  strikingly 
original  and  comprehensive  pamphlot  on  the  conservation 
of  energy.  The  start  once  given,  Rankine,  Clausing,  and 
W.  Thomson  rapidly  developed,  though  from  very  different 
standpoints,  the  theory  of  thermodynamics.  The  methods 
adopted  by  Thomson  differed  in  one  special  characteristic 
from  thoso  of  his  concurrents, — they  were  based  entirely 
on  the  experimental  facta  and  on  necessary  principles ; 
and,  when  hypothesis  was  absolutely  required,  attention 
was  carefully  directed  to  its  nature  and  to  the  reasons 
which  appeared  to  justify  it 

Three  specially  important  additions  to  pure  science 
followed  almost  directly  from  Carnot's  methods: — (1)  the 
absolute  definition  of  temperature ;  (2)  tho  thermodynamic 
function  or  entropy  ;  (3)  the  dissipation  of  energy.  The 
first  (in  1848)  and  the  third  (in  1852)  were  given  by 
W.  Thomson.  Tho  second,  though  introduced  by  Rankine, 
was  also  specially  treated  by  Clausius. 

In  giving  a  brief  sketch  of  tho  science,  we  will  not 
adhere  strictly  to  any  of  the  separate  paths  pursued  by 
its  founders,  but  will  employ  for  each  step  what  appears 
to  be  most  easily  intelligible  to  the  general  reader.  And 
we  will  arrange  tho  steps  in  such  an  order  that  the  neces- 
sity for  each  may  be  distinctly  visible  before  we  take  it 

1.  General  Notion*. — The  conversion  of  mechanical 
work  into  heat  can  always  be  effected  completely.  In 
fact,  friction,  without  which  even  statical  results  would 
be  all  but  unrealizable  in  practical  life,  interferes  to  a 
marked  extent  in  almost  every  problem  of  kinetics, — and 
work  done  against  friction  is  (as  a  rule)  converted  into 
heat  But  the  conversion  of  heat  into  work  can  be  effected 
only  in  part,  usually  in  very  small  part  Thus  beat  is 
regarded  as  the  lower  or  less  useful  of  these  forms  of 
energy,  and  when  part  of  it  is  elevated  in  rank  by  con- 
version into  work  the  remainder  sinks  still  lower  in  the 
scale  of  usefulness  than  before. 

There  are  but  two  processes  known  to  us  for  the  con- 
version of  heat  into  work,  viz.,  that  adopted  in  heat- 
engines,  where  the  changes  of  volume  of  the  "  working 
substance "  are  employed,  and  that  of  electromagnetic 
engines  driven  by  thermoelectric  currents  (see  Elxctbicity, 
vol.  viii.  p.  96).  To  the  latter  we  will  not  again  refer. 
And  for  simplicity  we  will  suppose  the  working  substance 
to  be  fluid,  so  as  to  have  the  same  pressure  throughout, 
or,  if  it  be  solid,  to  be  isotropic,  and  to  be  subject  only  to 
hydrostatic  pressure,  or  to  tension  uniform  in  all  directions 
and  the  same  from  point  to  point 

produit  tantot  un  genre  de  moureinent,  tantot  un  autre;  mais  elle 
n'est  Jamaiaaneantie." 
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The  state  of  unit  mass  of  such  a  substance  is  known  by 
experiment  to  be  fully  determined  when  its  volume  and 
pressure  are  given,  even  if  (as  in  the  case  of  ice  in  presence 
of  water,  or  of  water  in  presence  of  steam)  part  of  it  is  in 
one  molecular  state  and  part  in  another.  But,  the  state 
being  determinate,  so  must  be  the  temperature,  and  also 
the  amount  of  energy  which  the  substanco  contains.  This 
consideration  is  insisted  on  by  Carnot  as  the  foundation  of 
his  investigations.  In  other  words,  before  we  are  entitled 
to  reason  upon  the  relation  between  the  heat  supplied  to 
and  the  work  done  by  the  working  substance,  Carnot 
says  wo  must  bring  that  substance,  by  means  of  a  cycle 
of  operations,  back  to  precisely  its  primitive  state  as 
regards  volume,  temperattre,  and  molecular  condition. 

2.  Watt'*  Diagram.— -Watt's  indicator  diagram  (see 
Steam-Enolne)  enables  us  to  represent  our  operations 
graphically.  For  if  OM  (6g.  1) 
represent  the  volume,  at  any  P 
instant,  of  the  unit  mass  of 
working  substance,  MP  its  pres- 
sure, the  point  P  is  determinate 
and  corresponds  to  a,  definite 
temperature,  definite  energy, 
Stc  If  the  points  of  any.  curve, 
as  PP,  in  the  diagram  repre- 
sent the  successive  states  through  which  the  working  sub- 
stance is  made  to  pass,  the  work  done  is  (loc.  at.)  repre- 
sented by  the  area  MPFM'.  Hence,  a  cycle  of  operations, 
whose  -essential  nature  is  to  bring  the  working  substance 
back  to  its  primitive  state,  is  necessarily  represented  by  a 
closed  boundary,  such  as  PP'Q'Q,  in  tne  diagram  The 
area  enclosed  is  the  excess  of  the  work  done  by  the  work- 
ing substanco  over  that  sperit  on  it  during  the  cycle. 
[This  is  positive  if  the  closed  path  be  described  clockwise, 
as  indicated  by  the  arrow-heads.] 

3.  Carnot's  Cycle.— For  a  reason  which  will  immediately 
appear,  Carnot  limited  the  operations  in  his  cycle  to  two 
kinds,  employed  alternately  during  the  expansion  and 
during  the  compression  of  the  working  substance.  Tho 
first  of  these  involves  change  of-  volume  at  constant 
temperature ;  the  second,  •change  of  volume  without  direct 
lots  or  gain  of  heat.  [In  his  hypothetical  engine  the 
substance  was  supposed  to  be  in  contact  with  a  body  kept 
at  constant  temperature,  or  to  be  entirely  surrounded  by 
non-conducting  materials.]  The  corresponding  curves  in 
the  diagram  are  called  isothermals,  or  lines  of  equal 
temperature,  and  adiabatie  lines  respectively.  We  may 
.consider  these  as  having  been  found,  for  any  particular 
working  substance,  by  the  direct  uso  of  Watt's  indicator. 
It  is  easy  to  see  that  one,  and  only  one,  of  each  of  these 
kinds  of  lines  can  be  found  for  an  assigned  initial  state  of 
the  working  substance ;  also  that,  because  in  expansion  at 
constant  temperature  heat  must  be  constantly  supplied, 
tho  pressure  will  {all  off  less  rapidly  than  it  does  in 
adiabatie  expansion.  Thus  in  the  diagram  the  adiabatie 
lines  PQ,  PQ'  cut  the  lines  of  equal  temperature  PP, 
QQ'  downwards  and  to  the  right.  Thus  the  boundary  of 
the  area  PP'Q'Q  docs  not  cross  itself.  To  determine  the 
behaviour  of  the  engine  we  have  therefore  only  to  find 
how  much  heat  is  taken  in  along  PP  and  how  much  is 
given  out  in  Q'Q  Their  difference  is  equivalent  to  the 
work  expressed  by  the  area  PP'Q'Q. 

4.  Carnot's  Principle  of  Reversibility.— \l  will  be 
observed  that  each  operation  of  this  cycle  is  strictly 
reversible ;  for  instance,  to  take  the  working  Bubstance 
along  the  path  PP  we  should  havo  to  spend  on  it  step  by 
step  as  much  work  as  it  gave  out  in  passing  along  PP, 
and  we  should  thus  restore  to  tho  source  of  heat  exactly 
tho  amount  of  heat  which  the  working  substance  took 
from  it  during  the  expansion    In  th«      of  the  adiabatica 


the  work  spent  during  compression  is  the  same  as  that 
done  during  tho  corresponding  expansion,  and  there  is  no 
question  of  loss  or  gain  of  heat  directly. 

If,  however,  a  transfer  of  heat  between  the  working 
substance  and  its  surroundings  have  taken  place  on  account 
of  a  finite  difference  of  temperature,-  it  is  clear  that  such 
an  operation  is  not  reversible.  Strictly  speaking,  isother- 
mal expansion  or  contraction  is  unattainable  in  practice, 
but  it  is  (without  limit)  more  closely  approximated  to  as 
the  operation  is  more  slowly  performed.  The  adiabatie 
condition,  on  the  other  hand,  is  more  closely  approximated 
to  in  practice  the  more  swiftly  the  operation  is  performed. 
We  have  an  excellent  instance  of  this  in  the  compression 
and  dilatation  of  air  caused  by  the  propagation  of  a  sound- 
wave. 

And  now  we  have  Carnot's  invaluable  proposition,  a 
reversible  heat-engine  is  a  perfect  engine, — perfect,  that  is, 
in  the  Bense  that  no  other  heat-engine  can  be  superior  to 
it  Before  giving  the  proof,  let  us  see  the  immense  con- 
sequences of  this  proposition.  Reversibility  is  the  sole 
test  of  perfection;  bo  that  all  heat-engines,  whatever  be 
the  working  substance,  provided  only  they  be  reversible, 
convert  into  work  (under  given  circumstances)  the  same 
fraction  of  the  heat  supplied  to  them  The  only  circum- 
stances involved  are  the  temperatures  of  the  source  and  • 
condenser.  Thus  we  are  furnished  with  a  general  principle 
on  which  to  reason  about  transformation  of  heat,  altogether 
independently  of  the  properties  of  any  particular  substance. 

The  proof,  as  Carnot  gave  it  on  the  hypothesis  6f  tho 
materiality  of  heat,  is  ex  absvrdo.  It  is  as  follows. 
Suppose  a  heat-engine  A  to  be  capable  of  giving  mora 
work  from  a  given  amount  of  beat  than  is  a  reversible 
engine  B,  the  temperatures  of  source  and  condenser  being 
the  same  for  each.  Use  the  two  as  a  compound  engine, 
A  working  direct  and  B  reversed.  By  hypothesis  B 
requires  to  be  furnished  with  part  only  of  the  work  given 
by  A  to  be  able  to  restore  to  tho  source  the  heat  abstracted 
by  A,  and  thus  at  every  complete  stroke  of  the  compound 
engino  the  source  has  its  heat  restored  to  it,  while  a 
certain  amount  of  external  work  has  been  done.  This 
would  be  the  Perpetual  Motion  (q.v.). 

5.  The  Basis  of  the  Second  Law  of  Thermodynamics. — 
Carnot's  reasoning,  just  given,  is  based  on  the  hypothesis 
that  heat  (or  caloric)  is  indestructible,  and  that  (under 
certain  conditions)  it  docs  work  in  being  let  down  from  a 
higher  to  a  lower  temperature,  just  as  docs  water  when 
falling  to  a  lower  level.  It  is  clear  from  several  expressions 
in  his  work  that  Carnot  was  not  at  all  satisfied  with  this 
view,  even  in  1824,' and  we  have  seen  that  he  soon  after- 
wards reached  the  true  theory.  But  it  is  also  clear  that 
such  an  assumption  somewhat  simplifies  the  reasoning,  for 
in  his  hypothetical  heat  engine'all  the  heat  which  leaves 
the  boiler  goes  to  the  condenser,  and  vice  versa  in  the 
reversed  working.  Tho  precise  point  of  Carnot's  investiga- 
tion wher$  the  supposed  indestructibility  of  heat  introduces 
error  is  when,  after  virtually  saying  compress  from  Q'  to 
a  state  Q  determined  by  the  condition  that  the  heat  given 
out  shall  be  exactly  equal  to  that  taken  in  during  tho 
expansion  from  P  to  P,  he  assumes  that,  on  farther  com- 
pressing adiabatically  to  tho  original  volume,  the  point  P 
will  bo  reached  and  the  cycle  completed.  J.  Thomson, 
in  1849,  rectified  this  by  putting  it  in  the  true  form: — 
compress'  from  Q'  to  a  state  Q,  such  that  subsequent 
adiabatie  compression  will  ultimately  lead  to  the  state  P. 

We  have  now  to  consider  that,  if  an  engine  (whether 
simple  or  compound)  does  work  at  all  by  means  of  heat, 
less  heat  necessarily  reaches  the  condenser  than  left  the 
boiler.  Hence,  if  there  be  two  engines  A  and  B  as  before, 
and  the  joint  system  be  worked  in  such  a  way  that  B 
constantly  restores  to  the  rouxcu  tho  heat  taken  from  it  by  ^ 
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A,  we  can  account  {or  the  excess  of  work  done  by  A  over 
that  spent  on  B  solely  by  supposing  that  B  takei  more 
heat  from  the  condenser  than  A  gives  t»  it.  Such  a  com- 
pound engine  would  transform  into  work  heat  taken  solely 
from  the  condenser.  And  the  work  so  obtained  might  be 
employed  on  B,  bo  as  to  make  it  conTey  heat  to  the  source 
■while  farther  cooling  the  condenser. 

Clausius,  in  1  *»50.  sought  to  complete  the  proof  by  the 
simple  statement  that  "  this  contradi-ts  the  usual  behaviour 
of  heat,  which  always  tends  to  pass  from  warmer  bodies 
to  colder."    Some  years  later  ho  employed  the  axiom,  "it 
is  impossible  for  a  self-acting  machine,  unaided  by  any 
external  agency,  to  convey  heat  from  one  body  to  another 
at  a  higher  temperature."    W.  Thomson,  in  18r>l,  employed 
the  axiom,  "it  is  impossible,  by  means  of  inanimate 
material  agency,  to  derive  mechanical  effect  from  any 
portion  of  matter  by  cooling  it  below  the  tcmperaturo 
«f  the  coldest  of  the  surrounding  object*."    But  lie  was 
careful  to  supplement  this  by  {i'.:ther  statements  of  an 
extremely  guarded  character.    And  rightly  so,  for  Clerk- 
Mr-xwell  has  pointed  out  that  such  axioms  are,  as  it  were, 
only  accidentally  correct,  and  that  the  true  basis  of  the 
ttODd  law  of  thermodynamics  lie*  in  the  extreme  small- 
ness  and  enormous  number  of  the  particles  of  matter,  and 
in  consequence  the  steadiness  of  their  average  behaviour. 
Had  we  the  means  of  dealing  with  the  particles  individu- 
ally, wo  could  develop  on  the  large  scale  what  takes  place 
continually  on  a  very  minute  scale  in  every  mass  of 
—the  occasional,  but  ephemeral,  aggregation  of  warmer 
^articles  in  one  small  region  and  of  colder  in  another. 
1  6.  The  Latvs  of  Thermodynamics.—!.  Vhcn  equal  quan- 
tities of  mechanical  effect  are  produced  by  any  means 
vhatever  from  purely  thermal- sources,  or  lost  in  purely 
thermal  effects,  equal  quantities  of  heat  are  put  out  of 
existence,  or  aro  generated.    [To  thiu  we  may  add,  after 
Joule,  that  in  the  latitude  of  Manchester  772  foot-pounds 
of  work  are  capable  of  raising  the  temperature  of  a  pound 
of  water  from  50'  F.  to  51*  F.    This  corresponds  to  1390 
foot-pounds  per  centigrade  degree,  and  in  metrical  units 
to  425  kilogramme-metres  per  calorie  (see  Heat).] 

II.  If  an  engine  be  such  that,  when  it  is  worked  back- 
wards, the  physical  and  mechanical  agencies  in  every  part 
of  its  motions  are  all  reversed,  it  produces  as  much 
mechanical  effect  as  can  bo  produced  by  any  thermo- 
dynamic engine,  with  the  same  temperatures  of  source  and 
refrigerator,  from  a  given  quantity  of  heat. 

7.  Absolute  Temperature.— We  have  seen  that  tho  frac 
tion  of  the  heat  supplied  to  it  which  a  reversible  engine 
can  convert  into  work  depends  only  on  the  temperatures 
of  the  boiler  and  of  the  condenser.    On  this  result  of 
Caroot's  Sir  W.  Thomson  based  his  absolute  definition  of 
temperature.    It  is  clear  that  a  certain  freedom  of  choice 
is  left,  and  Thomson  endeavoured  to  preserve  as  close  an 
agreement  as  possible  between  tho  new  scale  and  that  of  the 
air  thermometer.    Thus  tho  definition  ultimately  fixed  on, 
after  exhaustive  experiments,  runs  :— "  The  temperatures 
of  two  bodies  are  proportional  to  the  quantities  of  heat 
respectively  taken  in  and  given  out  in  localities  at  one 
temperature  and  at  the  other  respectively,  by  a  material 
system  subjected  to  a  complete  cycle  of  perfectly  revcrsiblo 
thermodynamic  operations,  and  not  allowed  to  part  with 
or  take  in  heat  at  any  other  temperature  ;  or,  the  absolute 
values  of  two  temperatures  are  to  ono  another  in  the  pro- 
portion of  the  heat  taken  in  to  the  heat  rejected  in  a  per- 
fect thermodynamic  engine,  working  with  a  source  and 
refrigerator  at  tho  higher  and  lower  of  tho  temperatures 
respectively."1    If  we  now  refer  again  to  fig.  1,  we  see 
that,  t  and  <  being  the  absolute  temperatures  correspond- 
inc  to  PP  and  QQ',  and  H,  H'  thejannunta  of  heat  taken 
"~  «  Tittn*.  ILS.Z..  M»_v  11554. 


AUo,  if  heat  bo 
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in  during  tho  operation  PP  and  given  out  during  the 
operation  Q  Q  respectively,  we  have 

H/l-H'/f, 
whatever  bo  the  values  of  t  and  t , 
measured  in  terms  of  work,  we  have 

H-H'-»rcaFr'Q'Q. 
Thus  with  a  reversible  engine  working  between  tempera- 
tures r  and  f  the  fraction  of  the  heat  supplied  which  is 
converted  into  work  is  (t  -  t)jt. 

It  is  now  evident  that  we  can  construct  Watt's  diagram 
in  such  a  way  that  the  lines  of  equal  temperature  and 
the  adiabatics  may  togetb—  intercept  a  series  of  equal 
areas.   Thus  let  PP  . 
(fig.  2)  bo  the  iso-  ^ 
thermal  1,  and  on  it 
so  take  points  P', 
F',  P",  &c,  that, 
as  the  working  sub- 
stance passes  from 
P  to  F,  F  to  P", 
ic,  t  units  of  heat 
(the  unit  being  of 
any  assigned  value) 
shall  in  each  case  be 
taken  in.   Let  QQ', 

RR'  &c,  be  other  isothermals,  so  drawn  that  the  suc- 
cessive areas  PQ\  QR\  Ax.,  between  any  two  selected 
adiabatics,  may  be  equal.  Then,  as  it  is  clear  that  all 
the  successive  areas  between  each  one  pair  of  isothermals 
are  equal  (each  representing  the  area  t-f),  it  follows  that 
all  the  quadrilateral  areas  in  the  figure  are  equal 

It  is  now  clear  that  the  area  included  between  PF  and 
tho  two  adiabatics  PQR,  FQlV  is  essentially  finite,  being 
numerically  equal  to  t.  Thus  tho  temperature  for  each 
isothermal  is  represented  by  the  corresponding  area.  This 
is  indicated  in  the  cut  by  the  introduction  of  an  arbitrary 
line  SS',  supposed  to  be  the  isothermal  of  absolute  zero. 
The  lower  parts  of  the  adiabatics  also  are  unknown,  so 
that  we  may  draw  them  as  we  please,  subject  to  the  con- 
dition that  the  entire  areas  PS',  P  S",  F'S  ",  Ac,  shall  all  be 
equal.  To  find,  on  tho  absolute  scale,  the  numerical  valus 
of  two  definite  temperatures,  such  as  tho  usually  employed 
freezing  and  boiling  points  of  water,  we  must  therefore 
find  their  ratio  (that  of  the  heat  taken  and  the  heat  rejected 
by  a  reversible  engine  working  between  these  temperatures), 
and  assign  the  number  of  degrees  in  the  interval. 

Thomson  and  Joule  experimentally  showed  that  this 
ratio  is  about  13G5.  Hence,  if  we  assume  (as  in  tho 
centigrade  scale)  100  degrees  as  the  range,  the  tempera- 
tures in  question  are  274  and  374  nearly.  A  full  discus- 
sion of  this  most  important  raattcr  will  be  found  under 
Heat.  _  , 

8.  Entropy.— Just  as  the  lines  xF,  QQ,  Ac,  are 
characterized  by  constant  temperature  along  each,  so  wo 
figure  to  ourselves  a  quantity  which  is  characteristic  of 
each  adiabatic  line,— being  constant  along  it.  The  equation 
of  last  section  at  once  points  out  such  a  quantity.  If  we 
write  i>  for  ita  value  along  PQ,  <*»'  for  FQ',  wc  may  define 
thus  o'-e-H/t 

From  tho  statements  as  to  the  equality  of  the  areas  in 
fig.  2  the  reader  will  see  at  once  that  the  area  bounded  by 
t  t'  <f,,  <j>'  is  (/  -  f){4>'  -  <*>)•  Vi'c  are  concerned  only  with 
the  chants  of  <£,  not  with  its  actual  magnitude,  so  that  any 
one  adiabatic  may  be  chosen  as  that  for  which    =  0. 

9  The  Dissipation  of  Energy.— In  the  before-cited  article 
Exkroy  (vol.  viii.  p.*  210)  this  part  of  the  subject  has 
already  been  treated.  Since  that  article  was  written  Nr 
William  Thomson  has  introduced  the  term  thermodynamic 
motivily  to  signify  "  the  possession  the  waste  of  which  is 
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called  dissipation."  We  speak  of  a  distribution  of  heat  in 
a  body  or  system  of  bodies  as  having  motivity,  and  we 
may  regard  it  from  without  or  from  within  the  system. 

In  the  first  castflt  expresses  tho  amount  of  work  which 
can  be  obtained  by  means  of  perfect  engines  employed  to 
reduce  the  whole  system  to  some  definito  temperature, 
that,  say,  of  the  surrounding  medium.  In  tho  second 
case  the  system  is  regarded  as  self-contained,  its  hotter 
parts  acting  as  sources,  and  its  colder  parts  as  condensers 
for  the  perfect  engine. 

As  an  instance  of  internal  motivity  we  lay  take  the 
case  of  a  system  consisting  of  two*  equal  ]  jrtions  of  the 
same  substance  at  different  temperatures,  s  y  a  pound  of 
boiling  water  and  a  pound  of  ice-cold  v  ater.  If  we 
neglect  the  (small)  change  of  specific  heat  .vith  tempera- 
ture, it  is  found  that,  when  the  internal  motivity  of  the 
system  is  exhausted,  the  temperature  is  about  46*  C, 
being  the  centigrade  temperature  corresponding  to  the  geo- 
metrical mean  of'the  original  absolute  temperatures  of  the 
parts.  Had  the  parts  been  simply  mixed  bo  as  to  dissipate 
the  internal  motivity,  the  resulting  temperature  would  have 
been  50'  C.  Thus  the  work  gained  (i.e.,  the  original  inter- 
nal motivity)  is  the  equivalent  of  the  heat  which  would 
raise  two  pounds  of  water  from  46*  C.  to  50*  C. 

As  an  instance  of  motivity  regarded  from  without  we 
may  take  the  simple  case  of  the  working*  substance  in  §  2, 
on  the  hypothesis  that  there  is  an  assigued  lower  tempera- 
ture limit.  As  there  is  no  supply  of  heat,  it  is  clear  that 
the  maximum  of  work  will  be  obtained  by  allowing  the 
substance  to  expand  adiabatically  till  its  temperature  sinks 
to  the  assigned  limit. 

Thus  if  P  (fig.  3)  be  its  given  position  on  Watt's  diagram, 
PQ  the  adiabatic  through  P,  and  PQ  the  isothermal  of 
the  lower  temperature  limit,  Q  p 
is  determinate,  and  the  motivity 
is  the  area  PQNM.  If,  again, 
we  wish  to  find  the  motivity 
when  the  initial  and  final  states 
P  and  F  are  given,  with  tho 
condition  that  the  temperature 
is  not  to  fall  below  that  of  the 
state  F,  the  problem  is  reduced 
to  finding  the  course  PF  for  which  the  area  PFM'M  is 
greatest.  As  rto  heat  is  supplied,  the  course  cannot  rise 
above  the  adiabatic  PQ,  and  by  hypothesis  it  cannot  fall 
below  the  isothermal  PQ, — hence  it  must  be  the  broken 
line  PQF.  Thus,  under  the  circumstances  stated,  the 
motivity  is  represented  by  the  area  MPQP'M'.  If  any 
other  lawful  course,  such  »s  PF,  be  taken,  there  is  an  un- 
necessary waste  of  motivity  represented  by  the  area  PQF. 

10.  Elementary  Thermodynamic  Relations.  — from  what  precedes 
it  is  clear  that,  when  the  state  of  unit  maas  of  the  working  substanco 
is  given  by  a  point  in  the  diagram,  an  isothermal  and  an  adiabatic 
can  be  drawn  through  that  point,  and  thus  e>  and  (  are  determinate 
for  each  particular  substance  when  p  and  r  are  given.  Thus  any 
two  of  the  four  quantities  p,  r,  t,  $  may  be  regarded  aa  functions 
of  the  other  two,  chosen  a*  independent  variables.  The  change  of 
energy  from  one  stato  to  another  can,  of  course,  be  expressed  aa  in 
S  9,  above.    Thus,  putting  £  for  the  energy,  we  have  at  one* 

dE-td«)-pdv  (1) 

if  e)  and  v  be  chosen  as  independent  variables,  and  if  bust  be 
measured,  as  above,  in  units  of  work.  This  equation  expresses,  in 
symbols,  tho  two  laws  of  thermodynamics.  For  it  states  that  the 
gain  of  energy  is  the  excess  of  the  beat  supplied  ovef  the  work 
done,  which  ia  an  expression  of  the  first  law.  And  it  expresses 
the  heat  supplied  as  the  product  of  the  absolute  temperature  by 
the  gain  of  entropy,  which  is  a  statemout  of  the  second  law  in 
terms  of  Thomson's  mode  of  measuring  absoluto  temperature. 
But  we  now  have  two  equations  in  partial  differential  eo- 


.(£)-•  m- 

From  these  we  have  two 


Equating  them,  we  are  led  to  th«  thermodynamic  relation 

(ip)"*~(rf*)' 
the  differential  coefficients  being  again  partial. 

This  expresses  a  property  of  all  working  substances,''  defined  ss 
in  i  1.  lo  state  it  in  words,  let  us  multiply  and  divide  the  right 
hand  side  by  t,  and  it  then  reads : — 

The  rate  at  which  the  temperature  falls  ojf  per  unit  increase  of 
volume  in  adiabatic  expansion  is  equal  to  the  rate  at  which  the  pres- 
sure increases  per  dynamical  unit  of  heat  supplied  at  constant  volume, 
multiplied  by  the  absolute  temperature. 

To  obtain  a  similar  result  with  v  and  ( as  independent  variables,  we 
have  only  to  subtract  from  both  sides  of  (1)  the  complete  differential 
d  (te)),  so  that 

d{Y.-te»--e)dt-pd9. 
Proceeding  exactly  as  before,  we  find 

m-m- 

In  words  this  result  runs  (when  both  aides  are  multiplied  by  () : — 
The  rate  of  increase  of  pressure  with  temperature  at  constant 

volume,  multiplied  by  the  absolute  temperature,  is  equal  to  the  rate 

at  which' heat  must  be  supplied  per  unit  increase  of  volume  to  keep 

the  temperature  constant. 

Very  slight  variations  of  the  process  just  given  obtain  the  follow- 
ing varieties  of  expression : — 

(SMi)-(J)~(*)- 

which  are  to  be  interpreted  as  above. 

11.  Increau  of  Total  Energy  under  various  Conditions. — The 
expression  (1)  of  §  10  may  be  put  in  various  forms,  each  convenient 
for  some  special  purpose.  We  give  one  example,  aa  sufficiently 
showing  the  processes  employed.  Thus,  suppose  we  wish  to  find 
bow  the  energy  of  the  working  substance  varies  with  its  volume 
when  the  temperature  is  kept  constant,  we  must  express  dlL  in 
terms  of  dt  and  dt.  Thus 

dvz-tigy+t^y-pdv. 

But  ws  have,  byj  10,  under  present  conditions 


Hence 


(£)-«£)-< 


a  result  assumed  in  a  previous  article  (Radiatioh,  vol.  xx.  p.  217). 

If  the  working  substance  have  the  property  (that  of  tho  so-called 
"ideal "  perfect  gas) 

yv-tu, 

we  see  that,  for  it, 


(£)-« 


The  energy  of  (unit  mass  of)  such  a 
its  temperature  alone. 


thus 


12.  Specific  He 


Fluid.—  Specifi 


In  its  most  general 
given  condition,  to 


heat 

acceptation  is  the  heat  required,  under  some 
raise  the  temperature  of  unit  mass  by  one  degree.  Thus  it  is  tho 
heat  taken  in  while  the  workiug  substance  passes,  by  some  assigned 
path,  from  one  isothermal  t  to  another  1  +  1;  and  this  nay,  of 
course,  have  as  many  values  aa  there  are  possible  paths.  Usually, 
howevor,  but  two  of  these  paths  sre  spoken  of,  and  these  aro  taken 
parallel  respectively  to  the  coordinate  axes  in  Watt's  disgram, 
so  that  wo  speak  of  the  specific  heat  at  constant  volume  or  at  con- 
In  what  follows  these  will  be  denoted  by  c  and  k 

..  ively. 

Tike  «  and  p  for  the  independent  variables,  as  in  the  diagram 
and  let  ■  be  the  specific  heat  corresponding  to  the  coi  " 
/(«,,  p)-  const. 


do 

dt 


dt 


"-dvdv+d/p- 


Thuf 


d$df 
dv  dp 

*  E¥ 

dv  dp 


d<p  df 
dp  do 


dt_df_ 
dp  dv 


ThisTOpression  vanishes  if/ and  <p  vary  together,  ».«.,  in  aojabatie 
expanaion,  and  becomes  infinite  if  f  and  t  vary  together,  f.«.,  in 
isothermal  expansion  ;  at*  might  easily  have  been  foreseen.  Other- 
wise it  has  a  finite  value.  It  is  usual,  however,  to'  choose  "t>  and  f 
as  independent  variables,  while  we  deal  analytically  (aa  distin- 
guished from  diagrammaticadly )  with  the  subject  From  this  poi»>  t 
of  view  we  have 
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) 


Bat  th*  hit  term  on  the  right  ia,  by  definition,  cdt;  to  that 


(in 


Tins 


f  w 

ildi ' 


which  is  •  perfectly  genera 
east,  let/represent  the  prei 


Bxpression.  At  the  most  important 
re,  then  we  aee,  by  J  10,  ' 


2-*. 

tod  the  formula  become* 

»--'(*)•/: 


18.  /Vop/rt«»  of  an  Idral 
Boyli  and  Char  let.  —  Closely  approximate  id 
behaviour  or  a  go*  each  ai  air,  at  ordinary  torn 
•am,  may  be  oW 


by  assuming  the 

which  expresses  the  lawt  of  Boylo  end 
formula  of  last  section,  we  have  at  once 


J' 

tehich  follow  Oil  Lata  qf 
of  the  thermal 
nd  pree- 


Charlee,    Thus,  by  the 


given  original]/  by  Oarnot 
m  ench  •  substance, 


-«7+(* 


•«>y . 


or  e> -♦,-«log<  +  (l!-e)log». 

In  terms  of  volume  and  pressure,  thb  is 

♦  -•V,-«logp/R  +  tlogt, 
or  ^_B,(*-*.V, 
the  equation  of  the  sdisbatios  on  Watt' a  diagram. 
Tim  is  (for  e)  constant)  the  relation  between  p  and  e  in  the  pro- 
of eonnd.    It  follows  from  the  theory  of  ware-motion 
I  that  the  speed  of  sound  is 


i  is  the  temper*  In  re  of  the  nndistnrbed  air.    This  expres- 
firea,  by  comparison  with  the  observed  speed  of  sound,  a 
accurate  determination  of  the  ratio  k/e  in  terms  of  B.  The 
»  of  B  is  easily  obtained  by  experiment,  and  we  have  juat  seen 
that  it  is  eqoal  to  k -e ;  ao  that  k  and  c  can  be  found  for  air  with 

most  remarkable  instance  of  the 


indirect 

above,  we  hare 


by  this  process,— 
measurement  of  a  quantity  (e)  when  direct  determination 
very  formidable  difficulties. 

on  the  Melting  or  Boiling  Point  of  a  Sub. 
of  the  thermodynamic  relatione  in  fi  10, 


*-(*)-*(i>-(S)«*($)-- 

Bet,  if  the  fraction  t  of  the  working  substance  be  in  one  molecular 
•tat*  (say  liquid)  in  which  V,  is  tlio  volume  of  unit  mass,  while 
the  remainder  1  —  t  is  in  ■  state  (eolid)  where  V,  is  the  volume  of 
imtt  Baas,  we  have  obvionsly 

•-«V#  +  (1-.)V,. 
let  Lot.  the  latent  heat  of  the  liquid,  then 

L 

th*  pressure  remains  the  same  while  the  volume 

nporature,  we  have  dp/do-0,  so  that  finally 


(d4>\  td* 


which  shows  how  the  temperature  is  altered  by  a  small 
presmm. 

!■  the  ease  of  ice  and  water.  V,  is  greater  than  T„  ao  the 
temperature  of  the  freezing-point  ia  lowered  by  increase  of  pressure. 
When  th*  proper  numerical  values  of  V(l  V„  and  L  are  introduced, 
it  ii  found  that  the  freezing  point  b  lowered  by  about  0*'O074  C. 
tor  rich  additional  atmosphere. 

Whan  water  and  a  team  are  in  equilibrium,  we  have  V,  mnch 
~~'sr  than  V„  ao  that  the  boiling-point  (aa  is  well  known)  is 
1  by  pressure.    The  same  happens,  and  for  the 


with  the  melting  point,  in  the  case  of  bodies  which  expand  in  the 
act  of  melting,  auch  as  beeswax,  paraffin,  cast-iron,  and  lava. 
Such  bodies  may  therefore  be  kept  solid  by*  sufficient  pressure, 
even  at  temperatures  far  above  their  ordinary. melting. points. 

This  is,  in  a  slightly  altered  form,  the  reasoning  of  James 
Thomson,  alluded  to  abore  as  one  of  the  first  striking  applications 
of  Carnot's  methods  made  after  his  work  was  recalled  to  notice. 

16.  Effect  of  Pressure  on  Maximum  Density  Point  of  Water. — 
One  of  the  most  singular  properties  of  water  at  atmospheric  pres- 
sure is  that  it  has  its  maximum  density  at  4*  C.  Another,  first 
pointed  out  by  Canton  in  1764,  is  that  its  compressibility  (per 
atmosphere)  is  greater  at  low  than  at  ordinary  temperatures, — being, 
according  to  hi*  measurements,  0 ■000,040  at  34*  F,  and  only 
0  000,044  at  64*  F.  It  is  easy  to  see  (though  it  appears  to  have 
been  first  pointed  out  by  Puschl  in  1875)  that  the  second  of  these 
properties  involves  the  lowering  of  th*  maximum  density  point  by 
increase  of  pressure.  To  calculate  the  numerical  amount  of  this 
effect,  note  that  the  expansibility,  like  all  other  thermal  properties, 
may  be  expressed  ss  a  function  of  any  two  of  the  quantities  p,  v,  t, 
*^aay"  in  the  present  case  p  and  t.    Then  we  bjive  for  the  expan- 

Abo  the  compressibility  may  bo  expressed  as 

The  relation  between  small  simultaneous  increments  of  pressure' 
and  temperature,  which  are' such  as  to  leave  the  expanaibihtyj 

Now  the  expansibility  is  zero  at  the  maximum  density  point,  for 
which  therefore  this  equation  holda.    But  the  equations  above) 

($)-(£>«~(S). 
(*)-(*)*-• 

The  volume  of  water  at  low  temperatures 
sure  varies  approximately  ss 

«-«>• 


give 


to  that 


1  + 


144.UUO 


Thua  we  havo  (jjjj ~ 72^00  ■•"'*»  ,,1<1  'rom  c»"ton'e  experi- 
mental result  above  stated  we  gather  that  (roughly  at  least) 

(J )- ~  0  «0,*-|£- -0  000,000,8  ; 

from  wbich-the  formula  gives  -0*-02  C.  nearly  Jor  the  change  of 
the  maximum  density  point  due  to  one  additional  atmosphere. 

Recent  investigations,  carried  out  by  direct  aa  well  aa  by  indirect 
methods,  seem  to  agree  in  showing  that  the  true  valne  is  somewhat 
less  than  this,  viz.,  about  -0'018  C;  so  that  water  haa  ita 


maximum  density  at  0"  C.  when  subjected  to  about  223  atmo- 
sphere*. Thns,  taking  account  of  the  result  of  §  14  above,  we  find 
that  tho  maximum  density  point  coincides  with  the  freezing  point 
at  -  2*  8  C.  under  an  additional  pressure  of  about  877  atmospheres, 
or  (say)  2-5  tons  weight  per  square  inch. 

16.  activity  and  Entropy,  Dissipation  of  Energy.— The  wotivity 
of  the  quantity  H  of  heat,  in  a  body  at  temperature  t,  is 
H«  -«,)/<, 

where  t,  is  tho  lowest  available  temperature. 
The  entropy  is  expressed  uimply  as 

H/<, 

being  independent  of  any  limit  of  temperature. 

If  tho  heat  pass,  Dy  conduction,  to  a  body  of  temperature  t  (leas 
than  t,  but  greater  than  <„),  the  change  of  motivity  (i.e.,  the  dis- 
sipation of  energy)  ia 

9  lots;  while  the  corresponding  change  of  entropy 

-(H)- 


which  ia,  oft 
is  the  gain 


The  numerical  values  of  these  quantities  differ  by  tho  factor  <<,, 
so  that,  if  we  could  have  a  condenser  at  absolute  zero,  there  could 
bo  no  dissipation  of  energy.  But  we  see  that  Claudius's  statetuoui 
that  th*  entropy  of  the  universe,  tends  to  a  maximum  is  practically 
merely  another  way  of  expressing  Thomson's  earlier  theory  of  tho 
dissipation  of  energy. 

a  number  of  bodies,  part  of  it 
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bring  transformed  by  heat-engines  into  work,  tho  work  obiainabU 
(i.e.  the  motivity)  is 

3(H) -WW). 
Tho  work  obtflvud,  however,  i*  iimply 

2(H). 

Thus  the  waste,  or  amount  needlessly  dissipated,  is 
-<„*(>  I/O- 

This  raust  be  euentUlly  a  positive  auantity,  except  in  the  cue  when 
perfect  engines  havo  been  employed  in  all  the  operation*.    In  that 
caw  (unless  indeed  tho  unattainable  condition  <a-0  were  fulfilled) 
2(H/0-0, 

which  is  the  general  expression  of  reversibility. 

17.  Works  on  the  Subject.— Carnot 'a  work  lias,  aa  we  have  aeen, 
te  n  reprinted.  The  scattered  papers  of  Rankinc,  Thomson,  and 
Clausius  have  also  been  issued  in  collcct^l  forms.  So  havo  the 
experimental  papers  of  Joule.  The  apecfal  treatises  on  Thermo- 
dynamics are  very  numerous ;  but  that  of  Clerk-Maxwell  ( Theory  of 
Htal),  though  in  somo  respects  rather  formidable  to  a  beginner 
ia  aa  yet  far  superior  to  any  of  its  rival*.  (P.  G.  T. ) 

THERMOELECTRICITi\  See  Electricity,  vol.  viii. 
pp.  94  tq. 

THERMOMETER,  an  instrument  for  detecting  and 
measuring  differences  in  temperature.  The  name  is  usu- 
ally restricted  to  instruments  adapted  for  use  at  moderate 
temperatures;  those  for  measuring  high  temperatures 
are  termed  pyrometers  (see  Pyrometer).  Thermometry 
has  been  treated  theoretically  under  Heat  (see  vol.  xi. 
p.  558  sq.).  It  here  remains  to  trace  the  history  of  ther- 
mometers, and  to  describe  tho  principal  forms  in  use. 

History. — Tho  honour  of  inventing  the  thermometer 
has  been  given  to  several  natural  philosophers  of  the  16th 
century;  the  claims  of  Robert  Fludd  are  more 
tangible  than  those  of  Drebbel  and  Santorio, 
but  tho  instrument  inventod  by  Galileo  before 
1597  seems  best  entitled  to  be  considered  the 
precursor  of  accurate  thermometers.    All  tho 
early  instruments  were  air  thermoscopes,  and, 
until  the  variations  of  atmospheric  presj,uro 
were  discovered,  their  use  was  only  deceptive. 
Galileo's  thermometer  (fig.  1)  consisted  of  a 
gloss  bulb  containing  air,  terminating  below  in 
a  long  gloss  tubo  which  dipped  into  a  vessel 
containing  a  coloured  fluid.    The  variations  of 
volume  of  the  enclosed  air  caused  tho  fluid  to 
fall  or  rise  in  the  tube,  to  which  an  arbitrary 
scale  was  attached.    Tho  great  6tep  in  advance 
of  inventing  tho  alcohol  thermometer  is  also 
due  to  Galileo,  but  tho  date  (probably  1611 
or  1612)  is  not  precisely  known.     Rinieri  i. 
certainly  had  alcohol  thermometers  made  before  1647 
and  they  are  referred  to  as  familiarly  known  in  the 
oldest  memoirs  of  the  Accadomia  del  Cimcnto 
(1667).    In  form  they  resembled  those  now  in 
use  ;  they  had  large  spherical  (or,  occasionally, 
cylindrical  or  helical)  bulbs,  and  the  degrees  in- 
tended to  represent  thousandths  of  the  volumo 
of  the  reservoir  were  marked  with  beads  of  enamel 
fused  on  to  the  stem  (fig.  2).    All  the  Florentine 
instruments  wero  graduated  in  the  same  way,  but 
the  scale  was  arbitrary,  and  the  recorded  readings 
were  accordingly  supposed  for  a  long  time  to  be 
usoless.    In  1829  the  fortunate  discovery  by 
Antinori  of  a  number  of  those  early  Florentine 
thermometers  enabled  their  scale  to  be  ascer- 
tained and  translated  into  known  degrees.  The 
temperature  of  melting  ice  was  marked  by  them 
as  13  5,  while  50  corresponded  with  55'  C.  No 
means  of  comparing  observations  made  by  ther- 
mometers of  different  manufacture  existed  until 
certain  fixed  points  of  universal  accessibility  wcro 
discovered.    Tho  thermal  conditions  of  freezing 
v.  ater  were  studied  with  great  care,  but  natural  congelation 
was  generally  supposed  to  take  place  at  variable  tempera- 
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tures,  until  Fahrenheit  proved  that,  however  much  water 
could  be  cooled  down  without '  freezing,  the  temperature 
when  ice  began  to  form  was  always  the  same.  Hooke,  in 
1665  (Micrographia,  p.  38),  describes  the  manufacture  and 
graduation  of  comparable  spirit  thermometers  with  the 
freezing  point  of  water  as  tho  zero  of  their  scales,  and  he 
evidently  recognized  it  aa  fixed.  H alley  in  1 693  stated 
that  tho  temperature  of  boiling  water  is  constant,,  and 
this  was  again  proved  by  Amontons  in  1702.  In  1694 
Renaldeni  of  Padua  proposed  to  graduate  thermometers 
by  taking  as  standards  of  temperature  mixtures  of  definite 
volumes  of  ice-cold  and  boiling  water.  This  method, 
although  theoretically  admirable  (sec  Heat,  vol.  xi.  p. 
559),  is  defective  in  practice.  Seven  years  later  Newton 
proposed  anonymously  (Phil.  Tratu.,  1701,  vol.  xxii.  p. 
824)  a  thermometer  scale  on  which  tho  temperature  of 
freezing  water  was"  0*,  and  that  of  the  blood  of  a  healthy 
man  12*.  Continuing  the  graduation  of  a  linseed-oil 
thermometer  above  this  point,  he  found  that  water  boiled 
at  34*.  Fahrenheit  in  1714  took  as  fixed  points  the 
temperature  of  the  human  body  and  that  of  a  mixture  of 
ice  and  sal  ammoniac  or  common  salt  In  1721  he  made 
a  mercury  thermometer  according  to  Halley'a  suggestion 
of  1693,  and  by  means  of  it  he  proved  the  dependence  of 
the  boiling  point  on  pressure.  It  was  not  until  after 
Fahrenheit's  death  that  the  freezing  and  boiling  points  of 
water  were  universally  accepted  as  fixed  points  on  the 
thermometric  scale.  The  thermometer  has  remained  un- 
changed in  its  main  features  since  the  middle  of  the  18th 
century.  Mercury  has  been  found  the  moat  convenient 
fluid  for  ordinary  use,  in  spite  of  the  advantages  (Heat, 
voL  xi.  p.  561  tq.)  presented  by  lighter  and  more  volatile 
liquids.  Graduation  of  thermometers,  by  marking  eff 
volumes  of  the  stem  equal  to  a  given  fraction  of  tie 
capacity  of  the  bulb,  although  reintroduced  by  Reaumur 
in  1730,  has  now  been  entirely  discontinued. 

The  idea  of  a  self-registering  thermometer  early  pre- 
sented itself.  Many  forms  were  devised  by  natural  philo- 
sophers and  instrument-makers.'  That  of  Sixc,  in  1782, 
a  precursor  of  which,  dating  from  tho  17th  century,  is 
preserved  amongst  the  instruments  of  the  Florentine 
Academy,  was  the  most  successful. 

Scales. — The  absolute  zero  of  temperature  is  the  logical 
beginning  of  a  thermometric  scale,  but  some  point  easy  of 
reference  is  desirable,  and  this  is  found  in  the  tempera- 
ture at  which  ire  melt*  and  water  freezes.    The  second 
accepted  fixed  point  is  that  at  which  distilled  water  boils 
under  tho  pressure  of  760  millimetres  (29  92  in.)  of  mer- 
cury.   For  the  division  of  the  space  between  the  two 
fixed  points  into  degrees  of  convenient  length  only  three 
of  the  innumerable  methods  proposed  have  survived,  and 
one  of  these,  the  centigrade,  is  rapidly  becoming  universal. 
The  oldest  system,  that  of  Fahrenheit,  dates  from  1714. 
It  is  used  for  meteorological  purposes,  and  popularly,  ii 
Great  Britain,  the  British  colonies,  and  the  United  States. 
The  freezing  point  is  marked  32*  and  the  boiling  point  of 
water  212*.    At  first  Fahrenheit  employed  a  scale  of  180 
degrees  ;  the  zero  was  placed  at  "temperate"  (9*  C.);  90* 
at  "blood-heat,"  the  point  to  which  the  alcohol  rose  when 
the  thermometer  was  placed  under  the  arm  of  a  healthy 
man;  and  -  90*  at  the  temperature  of  a  mixture  of  ice  and 
salt,  then  believed  to  be  the  grsatcst  possible  cold.  In 
1714  Fahrenheit  changed  his  scale  at  the -suggestion  of 
the  Danish  astronomer  Roemer,  placed  0*  at  his  "  absoluto 
zero,"  and  divided  tho  space  between  that  and  the  warmth 
of  the  human  body  into  24  degrees.    The  freezing  point 
of  water  thus  became  8*.    For  convenience,  these  long 
degrees  were  divided  into  quarters,  which  were  afterwards 
termed  degrees  ;  thus  the  freezing  point  became  32*  and 
blood  heat  96*.    A  mercury  thermometer  graduated  in 
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this  way,  with  divisions  of  equal  length  continued  above 
blood  heat,  registered  212*  in  boiling  water.  Thus  the 
Fahrenheit  scale  came  from  a  duodecimal  reckoning. 

De  Lisle,  in  1724,  introduced  a  scale  in  which  the 
boiling  point  of  water  was  marked  0*  a»d  the  temperature 
of  the  cellars  of  the  Paris  Observatory  100*.  He  after- 
wards adopted  the  freezing  point  of  water  as  his  upper 
fixed  point,  and  called  it  150*.  This  scale  was  used  for 
many  years  in  Russia,  but  is  now  obsolete. 

In  1 730  Reaumur  made  alcohol  thermometers  with  their 
zero  at  tho  freezing  point  of  water,  and  degrees  of  ono- 
thousandtb  of  tho  volume  of  tho  bulb.  On  some  of  these 
the  boiling  point  of  water  was  80* ;  bnt  the  instruments 
were  defective  in  principle  and  very  unequal  in  their 
indications.  Deluc  introduced  mercury  thermometers 
graduated  from  0*  in  melting  ice  to  80*  in  boiling  water, 
and  these,  with  Reaumur's  name  attached,  are  in  use  for 
popular  purposes  in  Germany,  Holland,  and  other  parts  of 
the  Continent. 

Celsius  adopted  a  centesimal  scale  in  1742.  The  boiling 
point  was  marked  0*  and  tha  freezing  point  of  water 
100*.  Linnaeus  introduced  tho  mode  of  reckoning  from 
0*  in  melting  ice  to  100*  in  boiling  water,  which  is  now 
known  as  the  centigrade,  and  is  used  universally  in 
laboratories,  and  in  all  except  English-speaking  countries 
for  every  scientific  purpose. 

Fahrenheit's  scale  is  convenient  for  meteorological  work 
on  account  of  its  short  degrees,  admitting  of  great  accuracy 
in  reading  and  compactness  in  recording,  and  on  account 
of  its  low  zero,  which  makes  it  possible  in  temperate 
climates  to  dispense  with  negative  quantities.  On  tho 
other  hand,  the  centigrade  scale  is  on  the  whole  so  con- 
venient, its  use  is  so  nearly  universal,  and  tho  advantage 
of  a  uniform  system  is  so  great  that  it  mm.t  ultimately  be 
adopted  for  all  purposes.1 

A  IB  Thsimometzb.— Uod«r  constant  pressure  gases  expand 
eqoally  for  caul  increments  of  Lest  Hence,  when  an  sir  thermo- 
meter is  graduated  between  two  fixed  points  the  graduation  may 
ho  continued  above  and  below  these  points  in  degree*  of  the  tame 
length  ;  and  any  number  of  air  thermometers  ao  made  will  agree 
amongst  thoniselves  at  erery  temperature.  The  principle  of  air 
thermometer*  is  treated  of  in  Heat  (ut  sup./,  and  examples  of 
special  forma  are  described  in  that  article  sod  in  Ptsometzh. 
The  air  thermometej  is  the  ultimate  standard  of  reference  to  which 
all  other  thermometer*  are  referred. 

Alcohol  THEJUfciirriB  — Alcohol,  the  first  liquid  need  for 
tLennocetric  pcrnoaea,  poetesses  numerous  adtantagea,  and  on 
account  of  Its  low  freezing  point  it  is  always  used  for  observations 
in  polar  regions  Aioohof  thermometers  arc  graduated  by  fixing 
the  freeriiig  point  in  melting  ice  and  by  comparison  with  a  mer- 
cury or  air  thenccmrtei  at  several  higher  And  lower  temperatures. 
Recently  icw.taroperatur*  thermouutsrs  have  been  verified  at  Kew 
l'u  melting  mercury  at  the  temptrstLr*  of  -  40  The  law  of  expan- 
sion of  aicohol  in  glass  at  Ion  teir.)>craUres  is  not  known  with  such 
precision  a*  to  make  the  n.iuimin.  indications  of  Arctic  expedi- 
tious entirely  trustworthy.  The  grsdestioc  of  ordinary  minimum 
alooLoi  thermometers  used  for  meteorological  purposes  is  effected 
by  comparison  with  mercury  standards,  and  their  indications,  so 
Car  as  this  source  of  uncertainty  is  concerned,  may  consequently 
be  relied  tn. 

Miicuet  ix  Glass  Thshmokbtbr.  —The  simplest  form  is  the 
Weight  Thermometer,  a  large  glass  bulb  terminating  in  a  capillary 
tube,  and  filled  with  a  known  weight  of  mercury  st  0*  G  The 
weight  of  mercury  that  escapee  when  the  apparatus  is  heated  to 

*  The  proceae  of  coiivertlng  readings  of  any  one  of  the  three  existing 
scales  intc  those  of  any  ether  is  a  simple  matter  of  proportion.  They 
stand  is  the  ratio  of  8C  :  100  :  1 80  (32  being  subtracted  from  Fahren- 
belt  temperatures  before  the  calculation  is  made,  and  added  to  the 
result  when  converting  from  Kesum.ur  or  centigrade  Into  Fahrenheit). 
An  easy  rule  for  changing  oentigTsds  readings  into  Fahrenheit  mentally 
is — multiply  the  centigrade  temperature  by  2,  subtract  one- tenth  of 
the  product,  and  and  82  -«.;..  K*  C.  — 20  -  2  +  S2- 60*  F.  These 
rales  are  only  to  be  applied  to  thermometers  made  with  ell  modern 
f  recant! ona.  When  the  boiling  point  was  determined  by  Immersing 
tl*.  bulb  of  the  thermometer  in  boiling  water  or  in  steam  et  any 
priwure  other  than  790  mm.  appropriate  corrections  have  to  be  ! 
si  |  lied.  For  s  detailed  historical  account,  see  Benou,  Hlstotre  de 
Therm.  rtetre,*  ,4as%<w<  Sue.  MU.  ie  t'rauu,  1871 


100s  is  determined,  and  the  temperature  of  any  enclosure  Is  then 
ascertained  by  placing  in  it  tho  thermometer  filled  at  2cro,  and 
weighing  the  liquid  that  runs  out.  Thermometers  on  this  principle 
were  used  by  Reguault  in  his  celebrated  researches  on  steam. 

Standard  Thermometer*. — The  tube  is  sometimes  made  with 
elliptical  born  to  ensure  visibility  of  the  mercury  column,  hut  it  is 
usually  circular  in  section.  Tne  internal  diameter  must  be  as 
nearly  as  possible  uniform.  This  is  tested  by  s  preliminary 
calibration  in  which  a  short  thread  of  mercury  is  measured  in 
different  parts  of  the  tube.  The  length  of  stem  and  the  range  of 
the  thermometer  having  been  decided  upon,  the  sire  of  the  bulb  is 
calculated  from  tho  known  expansibility  of  mercury  and  the  section 
of  the  bore.  The  bulb  is  mado  as  nearly  as  possible  the  requiree1 
sire,  either  by  blowing  it  from  a  tube  or  preferably  by  forming  it 
of  a  glass  cylinder,  and  attached  to  the  stem.  The  bulb  is  usually 
cylindrical  in  form  and  it  must  bo  uniform  in  thickness.  The 
utmost  care  requires  to  be  exercised  to  keep  the  bulb  and  stem  dry 
and  clean  and  to  fill  them  with  pure  mercury  recently  distilled. 
Tho  mercury  is  boiled  in  the  thermometer  for  some  time  to  drive 
out  all  traces  of  air  and  moisture,  and  the  point  of  the  stem  is 
scaled  off.  If  the  thermometer  is  not  intended  to  measure  tem- 
peratures up  to  the  boiling  point'of  mercury,  an  expansion  should 
bo  made  at  the  top  of  the  tube  to  prcTent  bursting  from  accidental 
overheating.  Under  Heat  (vol.  xi  p.  661}  the  changes  of  volume 
which  thermometer  bulbs  undergo  in  cooling  and  for  a  long  time 
afterwards  ore  discussed.  The  process  of  annealing  by  heating  to 
a  temperature  exceeding  400°  C.  for  some  hours  as  originally  pro- 
po.-ed  by  Person,'  or  in  vapour  of  mercury  for  several  days  as 
recently  practised  et  Kew,  renders  the  thermometer  much  leas 
liable  to  suitor  change  of  zero  by  the  lapse  of  time  or  by  heating  to 
any  loner  temjwrature.  All  instruments  of  precision  should  be 
treated  in  this  way,  or  kept  for  several  years  after  they  have  been 
filled  and  sealed  before  tbey  are  graduated. 

The  first  fixed  point  on  the  scale  is  marked  at  the  place  where 
the  mercury  stands  whon  the  thermometer  is  buried  in  melting  ice 
from  which  the  water  is  allowed  to  drain  nwsy,  the  second  at  the 
place  where  tho  mercury  stands  when  the  thermometer  is  immersed 
in  steam  of  water  boiling  freely  under  the  pressure  of  760  rhm. 
(29-92  inches)  of  merenry  corrected  to  0*  0.  The  space  between 
these  may  be  graduated  either  in  arbitrary  equidistant  divisions, 
as  it  Is  best  to  do  in  delicate  instruments,  or  in  degrees  of  any 
scalo.  Each  degree  centigrade  is  t4t  of  the  volume  of  the  tube 
between  the  freezing  ana  boiling  points  ;  if  the  tube  is  quite 
uniform  in  bore  the  degrees  will  ne  of  equal  length  and  may  be 
marked  off  correctly  by  a  dividing  engine.  If  the  preliminary 
calibration  showed  the  tube  to  vary  in  diameter,  the  degree  marks 
are  often  adjusted  to  correspond  to  intervals  of  equal  volume.  It 
is  better  in  all  cases,  whether  degrees  or  arbitrary  divisions  are 
adopted,  to  have  them  of  equal  length  and  correct  the  readings  by 
the  calibration  curve.  The  scale  may  be  continued  above  and 
beneath  the  fixed  points  in  degrees  or  divisions  of  the  same  length. 

Calibration  consists  in  measuring  the  internal  volume  of  the 
thermometer  tube  by  means  of  a  thread  of  mercury  detached  from 
the  main  column.  There  are  several  ways  of  doing  this,  for  parti- 
culars of  which  reference  may  be  made  to  the  British  Association 
Report  on  the  subject  (1832,  pp.  145-204),  where  references  to 
original  memoirs. are  given.  Tho  beat  and  simplest  is  Gay  Lubsac's 
"  step  by  step  "  method. 

The  most  recent  and  approved  processes  of  manufacturing,  testing, 
and  nsing  standard  thormometcrs  of  great  delicacy  and  nigh  pre- 
cision are  described  by  Guillaume  in  his  "Etudes  Thermomctriqoes" 
( Traraux  et  Mtmoire*  du  Burtau  International  da  Poids  ci  Meturts. 
v.,  1886);'  for  additional  information  the  work  of  Pickering  cited 
below  may  also  be  consulted. 

Comparison  of  Thermorrutm. — As  the  apparent  expansion  of 
mercury  in  glass  from  -39*  to  100*  C.4  is  very  nearly  proportional 
to  the  amount  of  heat  imparted  to  it,  a  thermometer  made  and 
divided  as  indicated  above  is  a  natural  standard.  But  the  apparent 
expausion  with  ditferont  kinds  of  glass  differs  (see  Heat,  vol.  xi. 
pp.  663-4),'  and,  except  at  the  fixed  points  or  near  them,  mercury 
thermometers  of  different  construction  will  only  fortuitously  agree 
absolutely  among  themselves  or  with  the  air  thermometer. 
Bosscha  f  states  that  at  60*  C.  the  mercury  thermometer  shows 
an  error  of  0*'5,  other  experimenters  place  it  as  high  as  1*,  but 
Mascart  found  it  to  amount  only  to  0°'06.7  For  purposes  of  ordi- 
nary experiment  thermometers  are  compared  at  several  tempers- 
tores  with  some  standard  instrument  of  known  value— that  of  the 
Kew  observatory  for  Great  Britain, —and  all  results  ore  stated  in 
terms  of  the  standard     The  methods  of  comparison  at  Kew  are 


*  Comptee  Rendu*,  xix.,  1644,  p.  1314. 

*  Abstract  by  Guillaume  in  tho  Stantt*  iU  la  i 
1-hytique,  1886,  p.  219. 

4  Ayrton  and  Terry,  Phil.  Mag.  [5],  xxil.  1886,  ] 
4  See  also  KrsfTts,  Compte*  Rendu*,  lev.  836. 
4  lompte*  Rendu*,  Ixix.  876.    See  Note  by  Regnault,  ibid.,  879. 
'  *****  Mican^u*  CUmi^,  ,  _  J? 
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"cleacTibed  by  Velah  {Proc  R  8..  181)  and  Whipple  {PhU. 
Mag.,  [6],  xxi.,  1886,  p.  27). 

The  rending  of  thermometer*  i»  greatly  facilitated  by  the  ~ 
of  enamelling  the  back,  and  still  more  by  that  of  entirely  eta 
ing  the  instrument  with  enamel  except  oTer  a  narrow  strip  through 
which  the  mercury  is  seen.1  The  onamel  must  not  be  allowed  to 
encroach  on  the  bulb,  for  that  would  endanger  tho  homogeneity 
and  strength  of  the  glass 

Thermometer*  Employed  for  Special  Purposes.  —Physical 
and  Chemical  Work.— For  all  purposes  of  minute  accuracy  where 
thermometers  are  applicable  standard  instruments  must  be  em- 
ployed. They  mast  be  used  in  one  position  only.  The  stem  is 
usually  engraved  with  an  arbitrary  scale  of  equal  divisions,  the 
total  range  not  exceeding  15'  C,  and  readings  are  made  by  a 
cathetometer  at  some  distance.  The  use  of  an  intermediate  bulb, 
first  recommended  by  Person,  enables  the  fixed  points  to  be 
on  instruments  of  very  short  range.  Results  of  great 
y,  certainly  to  0*'005  C,  may  bo  obtained  in  this  way  for 
ire  purposes  if  sufficient  care  be  taken  ;  but  the  greater 
the  sensitiveness  of  a- thermometer  the  more  difficult  is  it  to  obtain 
a  series  of  concordant  readings  (Heat,  vol.  xi  p.  692).  Pickering* 
nses  thermometers  of  extreme  sensitiveness,  in  which,  by  conveying 
the  axceas  of  mercury  into  an  expansion  at  the  top  of  the  stem,  he 
secures  that  the  same  part  of  the  short  arbitrary  scale  is  used  for 
•very  temperature  that  has  to  be  measured.  In  physical  researches 
thermoelectric  junctions  are  more  often  used  then  thermometers 
for  measuring  very  small  differences  of  temperature. 

For  ordinary  work  in  a  chemical  or  physical  laboratory  thermo- 
meter* are  used  which  can  be  read  easily  to  one-teeth  of  a  degree 
centigrade,  and  have  a  range  from  0*  to  100°,  or  in  some  cases  to 
850*  C.  •  They  are  always  cither  engrared  on  the  stem  or  graduated 
on  an  included  seals  (see  Hp.at,  figs.  4,  5),  and  are  not  mounted  on 
frames  of  any  kind.  It  is  not  necessary  to  calibrate  such  thermo- 
meters ;  hut  they  should  be  compared  with  a  standard  at  several 
temperatures  and  frequently  verified  in  melting  ice  and  steam  of 
boiling  water. 

Zincke's  chemical  thermometer  for  high  temperature  has  a  scale 
commencing  at  100'  C.  In  Geissler's  nitrogen  thermometer  the 
raafie  is  extended  by  raising  the  boiling  point  of  the  included  mer- 
cury, the  upper  part  of  the  tube  being  filled  with  rarefied  nitrogen. 

UeUorologieal.—  The  thermometer  was  early  applied  to  the  study 
of  differences  of  climate,  and  this  is  still  ono  of  its  most  important 
osea.  The  wet  end  dry  bulb  thermometers  placed  in  the  shade 
giro  the  temperature  and  humidity  (see  Hvoromktry)  of  the 
surrounding  air,  but  "  shade"  and  "surrounding  air"  require  to 
be  defined.  Shade  is  intended  to  exclude  rsin  and  prevent  all 
radiation  ;  and  the  surrounding  air  is  that  of  the  atmosphere  in  the 
neighbourhood  of  the  thermometer  outside  any  shelter  that  may  be 
used.  The  simplest  way  of  observing  is  to  hang  up  a  thermometer 
in  the  shadow  of  some  rather  distant  object  and  leave  it  until  it 
acquires  a  steady  temperature  ;  but  this  method  has  been  found 
impracticable  and  docs  not  give  very  exact  results. 

In  different  countries  different  patterns  of  thermometer  shelter 
are  employed  and  exposure  takes  place  at  a  different  height  above 
the  ground.  Results  so  obtained  cannot  be  critically  compared, 
and  the  relative  mean  temperatures  of  the  atmosphere  in  dilTerent 
countries  are  only  known  to  within  one  or  two  degrees.  The 
Stevenson  double-iouvrcd  screen  (see  vol.  xvi.  p.  115},  a  box  open 
below,  provided  with  a  solid  roof,  is  used  at  all  meteorological 
stations  in  Great  Britain.  It  is  placed  4  feet  from  the  ground, 
and  painted  white  outside  and  inside.  The  results  derived  from 
its  use  are  comparable,  because  the  conditions  in  which  it  is  em- 
ployed are  the  same,  but  the  general  Introduction  of  a  double  roof 
■would  greatly  add  to  its  efficiency.  Exposure  outside  windows  or 
in  wall  boxes  is  the  rule  in  Austria.  In  France  the  Reuou  screen 
is  largely  used;  it  is  a  flat  roof  one  square  metre  in  extent,  and 
double ;  the  thermometers  are  hung  under  it  two  metres  from  the 
ground.  A  similsr  roof,  but  of  much  larger  size,  is  employed  in 
Australis,  in  combination  with  a  metal  thermometer-box.  A 
metallic  box,  constructed  of  double  louvres  with  an  air-BTtare 
between,  finds  favour  in  Spain.  In  Russia  and  Switzerland  Wild's 
shelter  is  extensively  employed.  The  thermometers  are  enclosed 
in  a  case  composed  of  two  or  three  concentric  line  cylinders  per- 
forated to  admit  air,  and  placed  11  feet  above  the  ground.  Tliey 
are  protected  by  a  large  shelter  of  wood,  the  south  wall  and  roof  of 
which  are  double  ana  made  of  solid  bbards,  between  which  air 
circulates;  the  east  and  west  sides  are  louvred,  and  the  north  side 
entirely  open.  A  similar  shelter  is  used  in  Canada,  to  cover  a  box 
of  single  sheet-iron  louvres  in  which  the  thermometers  are  placed 
4}  feet  from  the  ground.  Various  systems  of  exposure  were 
authorized  in  the  United  Ststcs  until  1885.  It  was  then  decided, 
aa  the  result  of  experiments 1  carried  on  for  nearly  two  years,  that 
a  uniform  pattern  of  shelter  bo  adopted  by  the  Signal  Service.  It 

>  Whipple .  Brit.  Aiiee.  Rrporli,  18*3,  p  «3T. 

S  Phil.  U*9„  |»).  *««  .  HM.  p.  331.  still..  1857  pp.  «01,  4M. 

•  H.  A  llmen.  •'Tl.tna-rutUr  f.>;<iii:,,n  prof,  papert  e/Sienz!  Ssrvttt.Vo. 
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is  a  elnglc-louvred  wooden  box,  8  feet  6  inches  long.  3  feet  wide 
and  high,  with  a  movable  bottom  and  a  double  roof.  The  louvres 
are  provided  with  an  upright  flange  on  thrir  inner  side,  destined 
to  keen  rain  from  tho  thermometer*.  The  bottom  of  the  shelter  is 
to  be  fixed  either  9  feet  above  .i  roof  or  16  feet  above  grass. 

All  these  screens  are  confessedly  im[>erfcct,  although  most  of 
them  sre  well  adapted  far  the  climates  in  which  they  are  used. 
Numerous  comparisons  of  different  screens  with  each  other  have 
been  made,*  but  in  some  cases  sufficient  precautions  in  the  way  of 


instruments  precisely  similar  and  only  dissimilarly  situated 
have  not  been  observed,  and  the  results  arc  uncertain. 


comparison  of  the  leading  forms  of 
still  a  desideratum. 


A  critical 
shelter  in  use  is 


The  sling  thermometer*  [l)u rmometrt  frvndt\  a  small  thermo- 
meter whirled  in  the  air  at  the  end  of  a  string,  is  often  used  as 
a  standard,  and  gives  more  correct  readings  than  inoit  closed 
screens.    All  open  screens  are  untrustworthy.     Aitken*  haa 


devised  a  series  of  thermometer  boxes  on  a  new  principle,  radietion 


draught  over  th» 


being  taken  advantage  of  to  produce  a 
thermometer  bulbs  by  the  use  of 
a  long  blackened  chimney.  These 
give  admirable  results.  Very  small 
and  bright  objects  are  little  affected 
by  radiation:  hence  thermometers 
with  bulbs  of  small  diameter  and 
coated  with  a  bright  deposit  of 
gold  or  silver  have  been  used  with- 
out screens.  The  air  temperature 
has  also  been  calculated  by  means 
of  a  formula  from  the  readings  of 
two  similar  thermometers,  tho  bulbs 
of  which  are  uucqunlly  affected  by 
radiation.  Some  form  ofsling  ther- 
mometer should  always  bo  used  for 
observations  at  aea ;  the  Board  of 
Trade  screen  generally  employed  is 
thoroughly  objectionable,  and  can 
only  give  moderately  good  results 
by  the  exercise  of  great  precautions 
on  the  part  of  the  observer.7 

As  a  rule,  thermometers  for 
meteorological  purposes  are  made 
with  spherical  bulbs,  although 
cylindrical  reservoirs  present  cer- 
tain advantages.  To  ensure  per- 
fect uniformity  in  registration,  the 
bulbs  should  all  bo  as  nearly  as 
possible  of  one  size,  constructed  of 
one  kind  of  glass,  and  the  mount- 
ing perfectly  uniform.  Better-cla&s 
instruments  have  the  bulb  clear  of 
the  frame,  *nd  the  stem  attached  ' 
to  a  slab  of  metal,  of  porcelain,  Flo .  S.-AHksn  s  Thenaometer  Screen 
or  of  glass  backed  by  wood ;  but  for  Maximum  Thtrmom«er. 
sometimes  they  are  simply  fixed  to  a  boxwood  scale.  In  all  cases 
they  should  be  graduated  on  the  stem,  and  compared  with  a 
standard,  but  in  view  of  tho  uncertainty  of  the  methods  of. ther- 
mometer exposure  great  delicacy  is  undesirable 

The  influence  of  hoight  on  thermometers  lor  ascertaining  tho 
temperature  of  the  air  has  been  investigated  with  somewhat  con- 
flicting results;8  the  disparity  is  at  least  partlv  due  to  the  use  of 
dissimilar  instruments. 

Registering  Thcrmometm.—RwitortoT&'x  maximunV'invcnted 
before  1790,*  was  an  ordinary  mercury  thermometer  placefl  horizon- 
tally ;  the  column  pushed  before  it  a  small  steel  index,  which  was 
left  at  the  highest  point  reached.  It  is  littlo  used  now.  Tho 
maximum  thermometers  in  common  use  for  meteorological  pur- 
poses are  Negretti  &  Zambra's  and  Phillips's.  The  former  is  a 
modified  outflow  thermometer.  It  is  made  with  a  constriction  in 
the  tube  near  the  bulb,  past  which  the  merriiry  casilr  expands, 
but  cannot  return  when  the  temperature  falls,  as  the  column 
breaks  at  the  narrowed  point  when  tho  fluid  in  the  bulb  begins 
to  contract.  Tho  thermometer  acts  horizontally,  but  Everett 
devised  a  modification  which  is  hung  bulb  uppermost,  and  tho 
mercury,  as  it  passes  the  constriction,  falls  down  and  stands  as  a 
column  in  the  inverted  tube.   The  thermometer  is  set  by  swinging 

*  Gaster,  Quart.  Weather  Rrpert  for  JS79  (KSi).  Appendix  II.;  Wild,  Millkei!. 
itr  maiur/oi  ir\  (JnelHth  in  Bern.  i860,  108;  >lm  lott,  Quart.  J.  /top.  Mel. 
Set  ,  187S,  r.  JIT  ;  Stow.  IK  ISS2,  \||l.  278,  Gill,  f».,  16**,  vill  138:  Ma«  lcv,  t»., 
1S84.  z.  li  Aitken.  fret.  R  S.  I«H  xll.  (31  ;  Dlckion,  I*.,  1SS4,  xill.  19*; 
Hum,  tor.  eit.  •»<   »»•*•    -  a 

*  The  Am  dm  ot  thl»  Intlrumtnt  li  niually  vattd  to  huts  been  by  Artco 
(CEutre,,  1648,  vlll.  p.  SO01.  but  !siuuuie  employed  It  for  wet-bulb  nuMrrttlolw 
•  ■id  doubJlo*  Invented  It  <»ee  Vowr"  dam  let  Alpn,  KM,  It.  p.  !«;> 

*  Prot.  H  3  L.  |H*I.  Xll  «S0;  IMS,  ..II.  199;  |88«,  XIU. 
'  Csboine,  Quart  J.  Rot  Met  Sot.,  1881,  rll  10.  «r 

■  Hmen.  lee.  eil  ;  Wild  and  C«nionl  In  Report  ot  Vienna  Ifetrorologtatl  Con- 
ftierre,  «;«;  Symwu.  Prot.  R.  S.,  18*3.  x»xr  JI0;  Omond.  Prot  R.  A  * 

•  Trans  &  A  A.  Ul..  KM,  p.  HI. 
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It  PhJnijwNt  maximum,  claimed  also  by  Welfordin,  has  a  por- 
tion of  tho  mercury  tluoad  separated  from  tbe  rest  by  a  miuute 
bnbblo  of  air.  It  in  placed  horizontally,  aud,  es  temperature 
incrcatt*,  tbe  deUclieU  |*>rlion  of  mercury  w  pushed  forward  and 
U  not  withdrawn  when  the  main  column  retreat*  toward  the  bulb 
on  cooliug.  It  i»  net  fur  a  new  observation  by  bringing  it  into  a 
vertical  portion  au<)  tapping  it  slightly.  By  reducing  the  length 
of  the  index  and  the  bore  of  the  item  this  thermometer  may  be 
mado  suitable  for  u»o  in  any  position  without  altering  it*  register. 
Walfcrdin's  outflow  maximum  thermometer  is  a  modification  of 
that  of  Lord  Charles  Cavendish1  and  the  type  ol  a  number  of 
similar  instruments.  It  in  set  by  filling  the  stem  entirely 
with  mercury  from  a  lateral  clumber  at  the  top  (fig.  4). 
Tho  iustroniunt  is  plated  vertically,  and  as  temperature 
rises  mercury  overflow*  into  the  reservoir.  To  be  read, 
the  thermometer  is  brought  back  to  its  original  tempera- 
ture, theu  the  number  of  degree  spaces  left  vacaut  at  the 
top  of  the  lube  shows  the  excess  of  maximum  tempera- 
ture above  that  at  the  time  of  setting. 

The  niiuimum  thermometer  in  most  frequent  use  r* 
that  of  John  Rutherford,  invented  in  1790.  It  is  a  spirit 
thermometer,  preferably  filled  with  amvl  alcohol  to  reduce 
risk  of  distillation,  in  the  column  of  which  a  small  porce- 
lain index  is  included.  Tho  instrument  is  hung  hori- 
xon tally,  aud,  as  tempera turo  falls,  the  index  is  drawn  , 
back  by  tho  surface  tension  of  the  fluid.  When  tempera-  * 
ture  rises,  the  liquid  flows  pist  the  index  casilv,  leaving  it  at  the 
lowest  point  attained.  Bandin  invented- a  modification  called  the 
thermonUtrc  a  tnarleuu  in  1862  ;  it  acts  vertically,  the  index  being 
fixed  by  a  spring,  as  in  Sue's  thermometer,  and  set  by  a  long 
glass  needle  included  in  the  stem,  which,  when  the  instrument  is 
inverted,  falls  on  the  index  and  drives  it  to  the  surface  of  tho 
alcohol.  The  mercurial  minimum  of  Caselta  is  an  instrument  of 
great  delicacy  and  beauty,  extremely  difficult  to  make,  and  requir- 
ing cartful  handling  in  iU 
use.  A  side  tube  of  wide 
bora  ae  (fig.  5)  is  joined 
to  the  stem  of  an  ordi- 
nary mercurial  thermo- 
meter near  the  bulb.  This 
tube  terminates  in  a  small 
chamber  at,  cut  off  by  a 
perpendicular  glass  diaphragm  which  is  perforated  by  a  hole  of 
greater  diameter  than  the  thermometer  stem.  When  set,  the 
mercury  in  the  stem  indicate*  tho  actual  temperature,  and  the 
chamber  is  empty.  On  the  principle  of  Balfour  Stewart's  fluctua- 
tion thermometer,*  when  the  instrument  is  heated  the  mercury 
remains  stationary  in  the  stem  but  expands  into  the  chamber  ah. 
When  cooled,  the  mercury  passes  out  of  the  chamber ;  when  this  is 
empty,  the  temperature  has  returned  to  that  at  which  the  instru- 
ment was  set,  the  surface  attraction  of  glass  and  mercury  prevents 
the  fluid  leaving  the  diaphragm  i,  and  all  subsequent  contraction 
take*  place  from  the  stem.  The  position  of  the  mercury  column 
in  the  stem  marks  the  minimum  temperature  since  last  setting. 
The  instrument  is  set  by  raising  the  bulb  end  and  allowing  all  the 
mercury  to  flow  from  the  chamber. 

Thermometers  which  record  the  actual  temperature  at  any 
required  time,  by  a  change  of  position  produced  by  a  clock,  were 
employed  by  BUekadder*  in  1820.  His  process  was  eompliestcd 
and  uncertain.  Xegretti  k  Zambra  have  a  simpler  arrangement 
that  works  well.  Several  of  their  reversing  thermometer*  (see 
under  tktp-Sta  Thtrmomettn)  are  pivoted  on  a  frame,  and  held 
upright  by  catches  which  are  withJrawn  in  turn  at  definite  iutervals 
by  an  electrical  arrangement  regulated  by  a  clock.  Each  instru- 
ment, when  it  reverses,  preserves  the  record  of  temperature  at  that 
moment  until  it  is  set  again. 

No  thoroughly  satisfactory  self-registering  maximum  or  minimum 
thermometer  ha*  yet  been  produced.  In  all  existing  forme  the 
indications  are  liable  to  be  disturbed  by  shaking.  Where  alcohol 
is  the  fluid  used,  it  is  apt  to  volatilize  and  accumulate  at  the  top  of 
the  tabs,  so  registering  a  much  lower  temperature  than  actually 
occurs.  It  is  extremely  difficult  also  to  free  alcohol  thermometer* 
from  air,  which  gradually  escape*  from  solution  in  the  fluid  and 
reuders  the  instrument  untrustworthy  or  even  useless. 

Radiation  TKtrmomttm.  —The  Intensity  of  solar  radiation  is 
measured  by  the  nyrheliometer,  which  usually  consists  of  a  body 
heated  by  the  sun  s  rays  and  a  thermometer  to  measure  the  rise  of 
temperature.  In  meteorology  radiation  is  measured  by  thermo- 
meters simply  exposed  with  blackened  bulbs.  Results  of  the 
utmost  diversity  are  given  by  different  method*.  As  there  is  no 
mean*  of  determining  the  true  measure  of  radiation,  all  that  can 
be  (.'one  is  to  have  the  instruments  whose  indications  are  to  be 
compered  constructed  and  exposed  in  the  saint,  way.    The  usual 

>  nil.  TV*™ ,  l,  K»T.  p  SCO.  Henry  Carenoltfj  ifjrutw  Utermometrr  Is  oo 
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form,  as  suggested  by  Horschel,  is  a  maximum  thermometer 
with  a  spherical  bulb  half  en  im-h  in  diameter  coated  with  lamp- 
black aud  placed  in  the  contre  of  a  spherical  vessel  of  clear  giau, 
2i  inches  in  diameter,  and  exhausted  of  air.  The  state  of  the 
vacuum  pay  be  shown  by  including  a  small  mercurial  manometer, 
or  a  radiometer,  or  by  soldering  in  platinum  electrodes  through 
which  a  discharge  can  be  mad*  in  the  interior.  It  is  not  cs*eutial 
that  tbe  vacuum  be  very  perfect ;  some  observer*  prefer  to  employ 
a  globe  Ailed  with  dry  air.  For  separate  Instruments  to  be  com- 
parable. Whipple*  and  Ferrel '  have  shown  that  the  bulb*  must  be 
truly  spherical,  of  equal  thickness  and  size  (a  difference  of  8  per 
cent  in  diameter  produces  variations  of  several  degrees),  black 
turhriciitly  to  absorb  all  radiation  falling  on  them,  and  placed  i 
rstcly  in  the  centre  of  perfectly  spherical  enclosures,  which  must 
also  be  of  etjual  diameter.  The  stem  should  be  as  small  as  possiblo 
in  proportion  to  the  bulb;  and  before  being  used  for  comparative 
purposes  all  radiation  thermometers  should  be  compared  with  an 
arbitrary  standard  by  daily  ex|>osuro  for  several  weeks  to  sunshine. 

Minimum  radiation  thermometers,  intended  to  measure  radiation 
from  the  earth  at  iiight,  are  usually  filled  wLth  alcohol,  and  much 
ingeuuity  has  lieeu  expended  on  increasing  their  delicacy.  The 
bulbs  are  mado  very  largo  relatively  to  tho  bore,  aud  constructed 
so  as  to  expose  a  great  surface,  the  reservoir  being  often  helical, 
lenticular,  annular,  spoon-shaped,  forked,  or  even  like  a  gridiron. 

Earth  ThtnaomtUrt.  — Ssussuro  introduced  the  use  of  sluggish 
thermometers  packed  in  non-conducting  material  for  taking  the 
temperature  of  the  soil  at  different  depths.  Symou's  earth  thertuo- 
inotcr  on  this  principle  is  a  slow-action  instrument  cased  in  felt,  end 
is  lowered  by  a  chain  into  an  irou  tube  which  has  previously  been 
sunk  to  the  required  depth.  It  may  be  withdrawn  aud  read  with- 
out changing  its  record.  The  underground  temperature  committee 
of  tho  Bnludi  Association  have  used  both  slow-action  and  self- rois- 
tering thermometer*  for  their  observatioua  in  mines  and  shafts.*- 

Thermometers  with  very  long  stems,  which  can  bo  read  abovo 
ground,  fitted  in  deep  borings  in  ths  rock,  are  used  at  the  observa- 
tories of  Greenwich  and  Edinburgh  for  investigating  earth  tem- 
perature. Those  at  present  established  at  the  Royal  Observatory, 
Edinburgh,'  are  the  »uccoa*ors  of  a  set  fixed  in  the  rock  in  1837, 
and  broken  accidentally  in  1878.  They  are  placed -with  their  bulbs 
at  depth*  of  25.  12,  8,  8  feet  beneath  the  surface  respectively,  and 
oue  has  its  bulb  just  covered.  Tho  readings  of  the  intermediate 
thermometer*  supply  data  for  correcting  the  long  column*  of 
alcohol  in  tbe  deeper  one*  for  the  different  temperatures  of  their 
different  parts.  Allowance  may  be  made  for  this  effect  without 
calculstiou  by  utilizing  the  principle  applied  by.  8ainte-Claira 
Deville  to  pyrometers.  A  second  stem,  similar  in  *T*ry  way  to 
that  of  the  thermometer,  nearly  filled  with  the  same  fluid,  but 
hermetically  sealed  at  tho  lower  end,  Is  fixed  beside  the  thermo- 
meter atom.  The  fluctuations  it  shows  are  due  solely  to  causes 
effect!  ug  the  item  and  not  the  bulb  of  the  thermometer,  and  they 
are  eliminated  from  the  reading*  of  the  latter 
by  taking  account  only  of  the  difference  of 
level  of  the  fluid  in  the  two  tube*. 

Dtty-Sta  Tkermomtlm. — The  earliest  ob- 
servations of  wsrmth  beneath  tho-  surface 
were  mads  by  raising  samples  of  water  In  a 
valved  box  and  noting  the  temperature  when 
it  was  brought  on  board.  Snussur*,  in  .vJdi- 
tion  to  this,  used  sluggish  thermometers, 
which  he  left  immersed  for  several  hours 
before  reading.  His  latest  thermometer  for 
sea-work  wa»  filled  with  alcohol,  and  had  a 
bulb  more  than  au  inch  in  diameter,  which 
was  imbedded  in  ft  mass  of  wax  am!  enclosed 
in  a  stout  wooden  case.  It  attained  tho  tern-  []*; 
perature  of  its  surroundings  very  slowly,  pre- 
served it  for  a  long  time,  and  gave,  in  his 
hands,  thoroughly  trustworthy  results.  On 
the  introduction  of  registering  thermometers 
these  were  nsed,  but  the  unsuspected  magni- 
tude of  the  effect  of  pressure  at  great  drj.tlis 
mado  the  earlier  records  entirely  misleading. 

A  modification  of  Stxe'e  thermometer,  nro- 
tected  from  pressure  by  the  addition  of  an 
outer  bulb  partially  filled  with  a  liquid,  i» 
now  usuoflv  employed  on  deep-sea  expeditious. 
Those  used  on  the  "  Challenger,"  under  the 
name  of  Miller-Casella  thermometers,  were 
of  the  form  shown  in  fig.  6.  The  tube  is  U-shapcd,  the  bend 
and  part  of  each  limb  filled  with  mercury,  the  rest  ol  the  tube,  the 
bulb,  and  part  of  the  expansion  on  the  other  side  with  alcohoL  A 
steel  index,  held  in  its  place  by  the  pressure  of  a  hair,  is  i 
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in  the  spirit  in  each  limb  abovo  the  mercury,  which  pushes  on* 
or  othor  before  it  as  the  temperature  is  rising  or  fulling,  and 
leaves  them  at  points  denoting  the  highest  and  lowest  tempera- 
tures passed  through.  The  indexes  are  set  by  a  magnet.  The 
"Challenger"  thermometers,  which  were  not  graduated  on  tho 
stems,  were  secured  side  by  side  with  porcelain  temperature  scales 
to  vulcanite  frames  and  placed  in  copper  cases  perforated  to  allow 
a  circulation  of  water.  Tait  investigated  the  wholo  subject  of  pres- 
sure corrections  after  the  return  of  tho  expedition,  and  found  that 
the  high  result  obtained  by  a  previous  experimenter  was  duo 
mainly  to  heat  developed  by  compression  of  tho  vulcanite,  which 
affected  tho  thermometer  in  the  press,  but  wou'd  not  do  so  at  sea. 
The  correction  which  had  to  be  applied  was  rather  less  than  y  of  a 
degree  Fahr.  per  mile  of  depth.1  These  thermome'.ers  require  to 
be  immersed  from  twenty  minutes  to  half  an  hour  boforu  they 
acquire  the  temperature  of  the  water,  they  can  only  be  read  to 
quarter  degrees  Fahr.,  and  they  simply  indicate  the  extreme  tem- 
peratures through  which  they  h»vo  passod.  Buchanan  has  greatly 
improved  the  instrument  by  reducing  the  bote  of  tho  tube  on  the 
minimum  side,  which  is  that  most  frequently  used,  thus  giving 
long  degrees.  An  arbitrary  scale  is  engraved  on  the  stem.1  His 
mercury  piezometer  is  affected  by  temperature  and  by  pressure,  and 
enables  the  actual  temperature  at  any  known  depth  to  be  found. 

Aims'  in  1845'  invented  a  very  ingenious  arrangerijent  of  outflow 
thermometers,  which  were  inverted  by  a  weight  slipping  down  the 
line,  and  registered  as  they  were  being  drawn  up.  His  instru- 
ments were  accurate,  but  very  delicate  and  troublesome  « 
to  mansgo.  Within  the  last  few  years  Negroni  and  /Z12Sl 
Zambia  nave  patented  several  forms  of  modified  out- 
flow thermometers.  The  first  instrument  of  the  kind 
was  complicated  and  unmanageable,  but  that  now 
before  the  public  is  both  simple  and  convenient  It 
consists  of  a  mercury  thermometer  with  a  cylindrical 
bulb  and  a  stem  AC  (fig.  7)  of  wide  bore  terminating 
in  a  small  pyriform  aneurism.  The  stem  is  contracted 
and  contorted  just  above  the  bulb,  and  when  the  in- 
strument is  turuod  upside  down  the  mercury  column 
breaks  at  this  point  and  flows  down  into  the  tube, 
which  is  graduated  in  tho  inverted  position.  To  pro- 
tect it  from  preasuro  the  thermometer  ia  hermeti- 
cally sealed  in  a  strong  glass  tube,  the  portion  of 
which  surrounding  the  bulb  contains  a  quantity  of 
mercury  secured  by  a  ring  of  india-rubber  cement 
When  the  thennomoter  is  made  to  turn  over  at  any 
d.  pth  in  water  of  any  temperature,  the  record  remains 
nearly  unaltered,  and,  until  sot  for  a  new  observe, 
tan,  enables  the  actual  temperature  at  the  instant 
of  revorsal  to  be  ascertained  at  any  subsequent  tune 
and  in  any  other  place.  The  detached  column  stand- 
ing in  the  tube  changes  its  length  slightly  by  change 
cf  temperature.  A  scries  of  experiments  with  twelve 
instruments  has  shown  that  for  00*  F.  change  of  tem- 
perature there  ia  a  difference  of  one  degree  in  the 
reading  of  tho  inverted  thermometer.  Hence  a  cor- 
rection must  be  applied  in  all  coses  where  the  tem- 
perature at  whieh  tho  thermometer  is  road  differs  more 
than  a  few  degrees  from  that  at  which  it  was  inverted, 
contrary  to  the  opinion  of  the  German  observers.4 
If  a  thermometer  is  inverted  in  water  and  read  while 
wet  the  temperature  by  which  it  should  be  corrected 
is  obviously  that  given  by  the  wet-bulb  in  air.  In 
view  of  the  great  range  of  temperature  experienced  in 
deep-sea  work  in  the  tropics,  the  size  of  the  little 
overflow  cell  B,  which  prevents  merenry  from  the  bolb  Tberraonirtsr 
from  entering  the  tube  must  be  considerably  increased  ltn*ert'")>- 
before  the  thermometer  can  be  nsed  with  safety  for  such  purposes, 
The  Negretti  and  Zambia  thermometer  acquires  the  temperature 
of  its  aurroundings  very  rapidly  (two  or  three  minutea  are  usually 
sufficient);  it  can  be  read  easily  to  tenths  of  a  degree  Fahr. ;  and, 
above  all,  it  ascertains  temperature  at  exact  points  of  depth,  and 
has  thus  revealed  layers  of  remarkably  varying  temperature'  which 
could  not  have  been  detected  by  the  other  instruments  in  use. 

The  loaded  wooden  frame  originally  employed  for  reversing  the 
thermometer  is  unsatisfactory,  and  Magnaghi'a  reversing  gear 
actuated  by  the  revolution  of  a  email  propeller  set  in  motion 
'ijy  the  water  when  the  thermometer  is  drawn  up  briskly,  is  not  to 
be  trusted  in  shallow  water  or  where  there  are  rapid  currents. 
When  the  pin  is  withdrawn  the  thermometer  esse  turns  over  snd 
h  clamped  by  a  side  spring  on  the  frame.  Rung*  sdoptcd  a 
ampler  and  batter  though  somewhat  clumsy  frame,  in  which  the 
thermometer  was  made  to  turn  by  alipping  a  a  eight  down  the  line. 
I  -  Chnllfftr  •  gamt%t*  H.,  App.  I..  18*3. 

■  For  •  Rtnoul  account  at  4<ep  to*  thermometer*,  see  Bncfcinan,  free  A.  * 
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Commission  7  employ  the  thermometer  In 
on  a  wire  sounding  line,  and  also  actuated 
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The  United  States  Fish 
a  frame  adapted  for  use  on  a  wire  sounding 

by  a  messenger,  but  the  thermometer  is  not  clamped  on  turning 
over.  The  Scottish  marine  station  produced*  a  modification  of 
Magnaghi's  frame,  the  propeller  being  replaced  by  a  forked  lover 
hold  down  by  a  spiral  spring  and  raised  when  the  thermometer  is 
to  be  reversed  by  the  impact  of  a  Rung's  messenger  (fig.  8).  A 
messenger  placed  on  the  line  below,  and  hung  by  a  loop  to  the 
upper  groove  of  tho  thermometer,  is  let  go  when  the  thermometer 
turns  and  reverses  another  instrument  lower  down.  Instead  of 
being  lashed  to  the  sounding  line,  tho  framo  ia  retained  by  a  ram's 
horn  spiral  be-low  and  c'am->ed  by  a  small  vice 
at  tho  nM5cr  end.  Buchanan  has  modified  and 
simptifkd  the  frame,  combining  its  mode  of 
attachment  to  the  line  with  tho 


method  of  reversing. 

Neumaver'  haa  attempted  to  o»e  a  photo- 
graphic thermograph  for  deep-sea  work,  the 
light  being  supplied  by  a  Oei**)er  tube  excited 
by  a  small  battery,  Siemens'*  electrical  ther- 
mometer has  also  been  experimented  with," 
lut  has  hardly  been  brought  to  a  practicable 
state,  and  the  same  may  be  aaid  for  the  use 
of  thermoelectric  Junction*. 

JTypsomtttr. — The  boiling-point  thermome- 
ter or  hypsorootor  may  bo  used  to  obtain  an 
independent  measure  of  tho  pressure  of  the 
atmosphere,  and  so  to  determine  an  altitude 
or  verify  an  aneroid  barometer.  It  consists 
of  a  very  doticute  morcury  thennomoter  gradu- 
ated nuly  for  20  or  26  degrees  Fahr.  in  the 
neighbourhood  of  the  boiling  point  of  nater 
and  dtvidud  on  tho  stem  into  tenths.  A 
large  aneurism  on  tho  tube  a  little  above  the 
bulb  should  allow  tho  freezing  point  to  be 
veriflcnl  from  tiruo  to  time  on  the  portion  of 
stem  bcii.-Ath  it.  The  thermometer  is  hung 
in  a  cylindrical  tin  vossel  in  which  water  is 
boileil  bv  a  spirit  lamp  placed  underneath, 
Tha  bulb  must  bo  raised  considerably  above 
the  level  of  tho  water,  and  tho  whole  stem  to 
the  lop  of  the  mercury  column  immersed  in 
the  steam.  After  steam  haa  been  escaping 
freely  fur  some  time  tho  temperature  is  road, 
end  by  reference  to  a  table  tho  barometric 
pressure,  and  consequently  tho  altitude,  is 
obtained. 

dmiect!  Th'.rmomtlert. — The  first  use  to 
which  thermometers  were  applied  was  the 
study  of  the  temperature  of  the  blood  in 
fevers  ;  snd  the  constancy  of  the  temperature 
of  the  healthv  human  body  was  for  a  century 
considered  sufficient  to  entitle  it  to  the  poei- 
tion  of  a  fixed  point  in  graduating  thermome- 
ters. The  increased  importance  now  attached 
to  temperature  in  duease  has  led  to  the  pro- 
duction of  many  forms  of  clinical  thermo- 
meter. The  large  instruments  intended  to  be 
lead  in  tiiu  are  now  entirely  superseded  by 
small  maximum  self-registering  thermometers. 
Graduation  is  carried  to  one- fifth  of  a  degree, 
and  the  usual  range  is  about  25  degrees  Fabr., 
—from  86*  or  60'  to  1 10*  or  115°.  Olive-shsped 
bulbs  have  been  used,  bnt  a  cylindrical  form  is  most  common. 
There  should  be  an  arrangement  like  that  suggested  for  hypw>- 
nieters  to  enable  the  freezing  point  to  be  verified.  Cmella's  thermo- 
meter on  Phillips's  system  has  a  small  expansion  on  the  stem, 
followed  by  a  contraction,  to  prevent  the  index  following  the  rest 
of  the  mercury  into  the  bulb  when  the  instrument  is  not  in  nse. 
The  "  half-minute  thermometer"  is  quick  in  action  J  it  has  a  bolb 
cf  very  small  diameter  aud  an  extremely  fine  bore,  the  mercury 
thread  being  rendered  visible  by  Hicks's  arrangement  of  a  lens- 
fronted  stem.  Immisch's  avitreous  thermometer  is  recommended 
for  clinical  nse  on  account  of  its  small  size,  convenient  shape,  and 
non-liability  to  get  out  of  order. 

Thtnn oiruter»  for  Teehnieai  Purpoiet. — ThesO  are  roads  In  an 
infinite  variety  of  forms,  adapted  to  the  various  processes  of  manu- 
facture and  industry.  Tho  scale  is  often  dispensed  with  in  these 
instruments,  a  movable  pointer  boing  fixed  at  the  point  at  which 
the  mercury  is  to  be  kept  Air  or  steam  thermometers  (see  Pyro- 
meter) are  rapidly  superseding  mercury  instruments  for  all  tem- 
peratures above  the  boiling  point  of  water.  The  cheap 
paper-scaje  thermometers  are  largely  nsed,  fitted  in 
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as  dairy  thtnr.otr.eter*,  and  &  larger  tin  for  brewing  purposes. 
Alarm  thermometers  era  often  employed,  in  which  electrie  contact 
is  made  and  a  ball  rung  whan  the  temperature  exceed*  or  falli 
ahort  of  a  certain  limit  ThormottaU  of  ration*  forma  are  made 
use  of,  in  which  a  thermometer,  by  the  position  of  the  mercury  in 
the  item,  regulates  the  gas-supply  of  a  burner  and  thus  the  heat 
of  an  enclosure. 

M'.uUiic  ThtrmomtUrt. — Thermometers  depending  on  change  in 
length  or  form  of  composite  metal  bars,  such  as  Criehton'i  zinc-iron 
bar  and  Breguet 's  silvsr-gold-platioum  spiral  (see  Pyrometer),  are 
converted  into  registering  instruments  by  the  addition  of  two 
light  pointers  pushed  forward  by  the  index  needle  as  it  travets 
round  the  graduated  are  to  either  side  and  left  at  their  extreme 
points.  Jure  risen  in  1841  constructed  a  chronometer,  the  balance 
wheel  of  whtcli  was  arranged  so  as  to  exaggerate  the  o fleets  of 
change  of  temperaturo  and  thus  to  affect  the  rate.  It  furnished  a 
very  close  approximation  to  the  mean  temperature  between  the 
intervals  of  rating,  and  was  approved  by  Arago  for  use  in  obsorva- 
lions.  Hermr.sa  and  Pfister's  metallic  thermometer'  is  probably 
the  beat  adapted  for  meteorological  purposes,  and  has  given 
satisfactory  results  at  the  Zurich  observatory.  It  is  a  flat  spiral  of 
brass  and  steel,  which  unrolls  and  coils  un  according  to  changes  of 
temperature,  moving  an  index  on  a  divided  horizontal  circle  and 
marking  the  maximum  and  minimum  by  light  pointers.  In  order 
to  secure  regular  results,  the  instrument  must  be  annealed  by 
hrating  for  some  time  in  boiling  linseed  oil. 

Several  instruments  known' popularly  as  metallic  thermometers 
depend  on  a  different  principle,  that  of  the  chauge  of  form  in  a 
thin  metallic  enclosure  containing  liquid. 
Immisch's  avitreous  thermometer  (fig.  9)  is 
an  example.  A  minute  Bourdon's  tubo  is 
fixed  at  one  end,  and  tho  other  bears  on  the 
short  arm  of  a  lever,  the  long  arm  of  which 
acU  by  a  rack  on  the  pinion  forming  the 
axis  of  the  pointer.  It  is  only  one  inch  in 
diameter  aud  extremely  accurate. 

Thermograph.  — The  first  form  of  thermo- 
graph, due  to  Wheatstone,  was  an  electrical 
apparatus.    It  has  recently  been  improved 
by  Van  Ryaselberghe,  in  whose  hands  it  haa 
sua  m c<l  the  following  form.   The  thermome- 
ter is  of  rather  wide  bore  and  open  above.  At 
intervals  of  quarter  of  an  hour  a  wire  is  moved 
gradually  down  the  tube  by  a  clock  until 
it  touches  the  mercury;  an  electric  circuit 
is  thus  completed,  end  causes  an  indentation  by  a  diamond  point 
which  moves  in  the  same  way  as  the  wire  down  a  rotating  cylinder 
covered  with  thin  sheot  copper  or  zinc    The  metal  sheet  is  renewed 
at  each  revolution  of  the  cylinder,  and  it  is  sufficient  to  join  the 
indented  points  with  a  graver  to  have  a  plate  from  which  any 
number  of  copies  of  the  record  may  be  printed.    Cripp's  thermo- 
graph records  hourly  on  a  revolving  cylinder.    It  consists  essen- 
tially of  a  mercury  thermometer  coiled  into  a  fiat  spiral  and  sus- 
pended on  a  horizontal  axis.    Any  change  of  temperature  displaces 
the  centre  of  gravity  of  the  system,  and  the  instrument  rotates 
through  an  arc,  moving  a  pencil  as  it  does  so.    A  perfectly  con- 
tinuous record  is  produced  by  the  photographic  thermograph.  Wet 
and  dry  bulb  thermometers  are  so  arranged  that  a  beam  of  light 
passes  through  an  air-speck,  which  separates  part  of  the  mercury 
thread,  or  through  the  vacant  part  of  the  tube,  and  falls  on  a 
routing  cylinder  covered  with  photographic  paper  on  which  it 
traces  the  curve  of  temperature  fluctuation.    This  apparatus  is 
probably  the  most  perfect  of  its  kind.    In  Bowkctt's  thermograph 
the  change  of  form  of  a  curved  tube  containing  oil  moves  a  pencil 
radially  over  a  card  turned  horizontally  by  a  clock.    The  resulting 
carve  is  referable  to  polar  instead  of  rectangular  coordinates  ;  tfte 
radius  measures  temperature,  the  angle  timo.    Richard's  therm o 
graph  is  also  actuated  by  means  of  a  sealed  metallic  capsule  con- 
taining fluid.    It  draw*  a  continuous  curvo  in  ink  on  a  revolving 
drum  on  which  one  sheet  lasts  for  seven  days.    This  Instrument 
is  lsrgely  employed  in  observatories  to  check  eye-observations,  snd 
is  peculiarly  adapted  for  use  in  positions  to  which  access  can  only 
be  had  occasionally.    It  is  made  in  manv^forms,  ono  of  which  is 


i  : 


specially  adapted  "fori 


capsulo  being  rolled 


rine  work,  the 

into  the  form  of  a  cylinder  and  exposed  to  the  water  on  both 
surface*.  (H.  R.  M.) 

THEROIGNE  DE  MERICOURT,  Anne  Jose™ 
(1762-1817),  was  born  at  Marconrt  (from  a  corruption 
of  which  name  she  took  her  usual  designation),  a  small 
town  in  Luxembourg,  on  the  banks  of  tho  Ourtbe,  on  13th 
August  1762.  Sho  was  tho  daughter  of  a  well-to-do 
farmer,  Peter  Tberoigne.  She  appears  to  have  been  well 
educated,  having  been  brought  up  in  the  convent  of 
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Rohermont  ;  she  was  quick-witted,  strikingly  handsome 
in  appearance,  and  intensely  passionate  in  temper ;  and 
•be  had  a  strong  and  almost  volcanic  power  of  eloquence, 
which  site  used  with  great  effect  upon  the  mobs  of  Paris 
during  that  short  space  of  her  life  (1789-93)  which  alone 
is  of  historical  interest.    The  story  of  her  having  been 
betrayed  by  a  young  texgneur,  and  having  in  consequence 
devoted  her  life  to  avenge  her  wrongs  upon  aristocrats,  a 
story  which  is  told  by  Lamartine  and  others,  is  unfounded, 
the  truth  being  that  she  left  her  homo  on  account  of  a- 
quarrel  with  her  stepmother.    She  went  to  Paris,  and,  on 
the  outbreak  of  the  Revolution,  sho  was  surrounded  by  a 
coterie  of  well-known  men,  chief  of  whom  were  Pction  and 
Desmoulins.    She  belonged  to  their  party  to  the  last, — 
became  in  fact  the  "Fury  of  the  Gironde."   On  14th  July 
1789  she  came  prominently  into  notice  at  the  fall  of 
the  Bastille,  and  for  about  four  years  thereafter  sho  was 
seen  in  many  of  tho  stormiest  scenes  of  tho  Revolution, 
being  known  as  "  la  belle  Liegoise,"  and  singularly  attired 
in  a  riding  habit,  a  plume  in  her  hat,  pistols  in  her  belt, 
and  a  sword  dangling  by  her  side.    Early  in  October  she 
took  a  leading  part  in  the  march  to  Versailles,  and  the 
return  journey  with  the  king  aud  queen  to  the  capital. 
No  horror  appalled  her,  and  tho  violence  of  her  languago 
and  her  power  with  tho  mob  were  no  less  remarkable  than 
the  influence  which  she  was  able,  by  combining  cajolery, 
threats,  and  money,  successfully  to  exert  on  the  royalist 
soldiers,  so  winning  them  over  to  the  Revolution.  Being 
justly  accused  of  dangerous  conduct,  her  arrest  was  ordered 
in  the  following  year  (1790),  and  sho  left  Paris  for  Mar- 
court,  whence  after  a  short  stay  she  proceeded  to  Liege,  in 
which  town  sho  was  seized  by  warrant  of  the  Austrian 
Government,  and  conveyed  first  to  Tyrol  and  thereafter 
to  Vienna,  accused  of  having  been  engaged  in  a  plot 
against  the  life  of  the  queen  of  France.    After  an  inter- 
view, however,  with  Leopold  II.,  she  was  released ;  and  she 
returned  to  Paris,  crowned  of  course  with  fresh  laureia 
because  of  her  captivity,  and  resumed  her  influence.  In 
the  clubs  of  Paris  her  voice  was  often  heard,  and  oven  in 
the  National  Assembly  she  would  violently  interrupt  tho 
expression  of  any  moderatist  viows.    She  commanded  in 
person  the  3d  corps  of  the  so-called  army  of  tho  fau- 
bourgs on  20th  June  1792,  and  again  won  the  gratituda 
of  the  people.    S"he  shares  a  heavy  responsibility  for  ber 
connexion  with  the  riots  of  the  10th  of  August    A  cer- 
tain contributor  to  Dcsmoulins's  journal,  tho  AtU  of  the 
ApottUt,  Soleau  by  name,  earned  her  savage  hatred  by 
associating  her  name,  for  tho  sake  of  the  play  upon  tho 
word,  with  a  deputy  named  Populus,  whom  she  had  never 
seen.    On  the  10th  of  August,  just  after  she  had  watched 
approvingly  the  massacre  of  certain  of  the  national  guard 
in  the  Place  Vend6me,  Suleau  was  pointed  out  to  her. 
Sho  sprang  at  him,  dragged  him  among  tho  infuriated 
mob,  and  he  was  stabbed  to  death  in  an  instant.    But  tho 
time  came  when  her  party  was  in  peril  at  the  hands  of  one 
more  cxtremo,  and  she  now  wildly  urged  the  mob  to  more 
moderate  courses.    Then  the  furies  of  tho  "  Mountain  " 
seized  the  fury  of  the  Gironde,  and  they  stripped  her 
naked,  and  flogged  her  in  the  public  garden  of  the 
Tuileries.    Tho  infamous  affront  drove  her  mad.  Sho 
was  removed  to  a  private  house,  thence  in  1800  to  La 
Salpetriere  for  a  month,  and  thence  to  a  place  of  confine- 
ment called  the  Petites  Maisons,  where  she  remained— a 
raving  maniac— till  1807.    Sho  was  then  again  removed 
to  La  Salpetriere,  where  she  died,  never-having  recovered 
her  reason,  on  9th  June  1817. 

THESEUS,  tho  great  hero  of  Attic  legend,'  son  of 
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THESEUS 


vEgeus,  king  of  Athens,  and  .lEtbra,  daughter  of  Pittheus, 
king  of  Trujzen.  Thus  through  his  father  be  was  descended 
from  Erechtheus  nd  the  autochthones  of  Attica;  through 
his  mother  he  car  i  of  the  Asiatic  house  of  Pelopa.  yEgeus, 
being  childless,  went  to  Delphi  to  consult  tho  god*,  who 
gave  him  an  ambiguous  answer.  He  went  to  Trcezen, 
and.  told  the  oracle  to  Pittheus,  who,  seeing  iU  bearing, 
contrived  that  ^Egeus  should  have  intercourse  with  his 
daughter  yEthra.  yEgeua  then  departed  to  Athens,  and 
in  duo  time  ^Ethra,  who  remained  at  Trcezen,  brought 
forth  Theseus.  It  was  given  out  that  tho  child's  father 
was  Poseidon,  the  great  god  of  Trcezen,  and  in  after  ages 
tho  Trcezenians  pointed  to  the  Holy  Isle  as  the  place  where 
Poseidon  and  vEtbra  mot,  and  where  yEthra  raised  a 
temple  to  Athene  Apaturia,  at  which  Trouzeniari  maids 
dedicated  their  girdles  before  marriage.  For  his  tutor 
and  guardian  young  Theseus  had  one  Cannidaa,  to  whom, 
down  to  Plutarcb's  time,  the  Athenians  were  wont  to 
sacrifice  a  black  ram  on  the  eve  of  the  festival  of  Theseus. 
On  passing  out  of  boyhood,  Theseus,  in  accordance  with 
custom,  went  to  Delphi,  and  there  cut  off  his  front  hair. 
jEgoua  had  deposited  his  sword  and  boots  under  a  heavy 
rock,  telling  /Ethra  that,  if  she  gave  birth  to  a  son  who, 
on  attaining  manhood,  should  be  able  to  lift  tho  rock  and 
remove  tho  sword  and  boots,  she  was  to  send  him  with 
all  secrecy  to  his  father  at  Athens.  Theseus  now  lifted 
the  rock,  removed  the  sword  and  boots,  and  sot  out  for 
Athens.  He  encountered  many  adventured  on  the  way. 
First  he  mot  Periphetes,  surnamed  Corynctea  (Clubman). 
Him  Theseus  slew,  and  carried  pff  his  club.  At  the 
isthmus  of  Corinth  dwelt  Sinis,  called  the  Pine-Bender, 
because  he  killed  his  victims  by  fastening  them  to  the 
top  of  a  pine  tree  (or  two  pine-trees),  which  he  had 
bent  down  and  then  suffered  to  fly  up.  Theseus  hoisted 
tho  Pine-Bender  on  his  own  pine  tree.  Now,  the  deceased 
Pine-Bender  had  a  pretty  daughter,  who  ran  and  hid 
herself  in  a  thicket  where  asparagus  grew  plentifully ; 
and,  whon  Theseus  came  to  Ipok  for  her,  she  prayed  to 
the  asparagus,  and  promised  that  if  it  would  hide  her  bbe 
would  never  injure  asparagus  any  more.  Theseus  wiled 
her  from  the  thicket,  and  from  their  union  sprang  the 
family  of  the  Ioxids,  who  worsbipped  asparagus.  Next 
Theseus  despatched  the  Crommyoniao  sow  (or  boar),  a 
dreadful  monster.  Then  be  flung  over  the  cliff  tho  wicked 
Sciron,  who,  while  his  guests  were  perforce  washing  his 
feet,  used  to  kick  them  over  ioto  the  sea.  In  Eleusis 
Theseus  wrestled  with  and  killed  Cercyon.  A  little 
farther  on  he  slew  Procrustes,  who  bad  only  one  bod  for 
all  comers :  if  his  guest  was  too  abort  for  the  bed,  he 
stretched  him  out ;  if  he  was  too  long,  he  cut  him  down 
to  the  requisite  length.  At  the  Cephissus  Theseus  was  met 
by  the  Phytalid  family,  who  purified  him  from  the  taint 
of  bloodshed.  As  he  passed  through  the  streets  of  Athens, 
his  curls  and  long  garment  reaching  to  hie  ankles  drew  on 
him  the  derision  of  some  masons,  who  were  putting  on  tho 
roof  of  the  new  temple  of  Apollo  Delphinius:  "Why," 
they  asked,  "  was  such  a  pretty  girl  out  alone  1"  In  reply 
Theseus  took  the  bullocks  out  of  their  cart  and  flung  them 
higher  than  the  roof  of  the  temple.  He  found  his  father 
married  to  Medea,  who  had  fled  from  Corinth.  Being  a  witch, 
she  knew  Theseus  before  hiB  father  did,  and  tried  to  persuade 
^Egeus  to  poison  his  son  ;  but  ^Egeus  at  last  recognized  him 
by  his  sword,  and  took  him  to  his  arms.  Theseus  was 
now  declared  heir  to, the  throne,  and  the  Pallantids,  who 
had  hoped  to  succeed  to  the  childless  king,  conspired  against 
Theseus,  but  he  crushed  the  conspiracy.  He  then  attacked 
the  flame-spitting  bull  of  Marathon  and  brought  it  alive 
to  Athens,  where  he  sacrificed  it  to  Apollo  Delphinius. 
Now  comes  tho  adventure  of  the  Cretan  Minotaur  (see 
Mdjos),  whom  Theseus  slew  by  the  aid  of  A&jasxx  (j.v.). 


While  Theseus  was  in  Crete,  Minos,  wishing  to  see  whether 
Theseus  was  really  the  son  of  Poseidon,  flung  his  ring 
into  the  sea.  Theseuo  dived  and  brought  it  up,  together 
with  a  golden  crown,  the  gift  of  Amphitrito.  On  the 
return  voyage  the  ship  touched  at  Naxos,  and  there 
Theseus  abandoned  Ariadne.  He  landed  also  at  Delos, 
and  thero  he  and  tho  youths  danced  the  crane  dance,  the 
complicated  movements  of  which  were  meant  to  imitate 
the  windings  of  the  Labyrinth.1  In  historical  times  this 
danco  was  still  danced  by  the  Delians  round  the  horned 
altar— an  altar  entirely  composed  of  left-sided  horns. 
Theseus  had  promised  Jfigeus  that,  if  he  returned  success- 
ful, the  black  sail  with  which  the  fatal  ship  always  put  tc 
sea  2  should  bo  exchanged  for  a  white  one.  But  he  forgot 
his  promise  ;  and,  when  from  tho  Acropolis  at  Athens 
iEgeus  descried  the  black  sail  out  at  sea,  he  flung  himself 
from  the  rock,  and  died.  Hence  at  the  festival  which 
commemorated  the  return  of  Theseus  there  was  always 
weeping  and  lamentation  Theseus  now  carried  out  a 
political  revolution  in  Attica  by  abolishing  the  semi-inde- 
pendent powers  of  the  separate  townships  and  concen- 
trating those  powers  at  Athens,  and  he  instituted  the 
festival  of  the  Panathenxa,3  as  a  symbol  of  the  unity  of 
the  Attic  race.  Further,  according  to  a  democratic  tradi- 
tion, he  abolished  the  monarchy,  and  substituted  in  its 
placo  a  popular  government ;  but,  to  obviate  the  evils  of 
a  pure  democracy,  he  instituted  the  three  classes  or  castes 
of  the  eupatrids  (nobles),  geomori  (husbandmen),  and 
demiurgi  (artisans).  He  also  minted  co'ns  bearing  tha 
figure  of  an  ox.  He  extended  tho  territory  of  Attica  as 
far  as  tho  isthmus  of  Corinth. 

Ho  was  the  first  to  celebrate  in  their  full  pomp  the 
Isthmian  games  in  honour  of  Poseidon  ;  for  the  game3 
.previously  instituted  by  Hercules  in  honour  of  Meliccrtes 
had  been  celebrated  by  night,  and  had  partaken  of  the 
nature  of  mysteries  rather  than  of  a  festival.  Of  Thesens's 
adventures  with  the  Amazons  there  were  different  accounts. 
According  to  some,  he  sailed  with  Hercules  to  the  Euxine, 
and  there  won  the  Amazon  Antiopo  as  the  meed  of 
valour  ;  others  said  that  he  sailed  on  his  own  account,  and 
captured  Antiope  by  Btratagem.  Thereafter  the  Amazons 
attacked  Athens.  Antiope  fell  fighting  on  the  side  of 
Theseus,  and  her  tomb  was  pointed  out  on  the  south  side 
of  the  acropolis.  By  Antiope  Theseus  had  a  son,  Hippo- 
lytus.  On  the  death  of  Antiope,  Theseus  married  Phaedra. 
She  fell  in  love  with  her  stepson  Hippolytus,  who,  resist- 
ing her  ad  vane  3s,  was  accused  by  her  to  Theseus  of  having 
attempted  her  virtue.  Theseus  in  a  rage  imprecated  on 
his  son  the  wrath  of  Poseidon.  His  prayer  was  answered  : 
as  Hippolytus  was  driving  beside  tho  sea,  a  bull  issuing 
from  the  waves  terrified  his  horses,  and  he  was  thrown 
and  killed.  This  tragic  story  is  the  subject  of  -one  of 
the  extant  plays  of  Euripides. 

The  famous  friendship  between  Theseus  and  Pirithous, 
king  of  tire  Lapiths,  originated  thus.    Hearing  of  the 

»  The  Ostiaka  of  Siberia  have  an  elabprste  CMM  dance,  In  which 
the  dancers  are  dressed  op  with  (kins  and  the  head*  of  crane* 
(PaUat,  Xeiu  dvrth  vertchiedene  Prtmmsen  da  rusnsche*  JUieJu,  iii. 

*  So,  too,  the  ship  that  tailed  annually  from  Tbesealy  fc  Troy 
with  offering*  to  the  ihade  of  Achillea  pat  to  sea  with  cable  tail* 
(Phllostratus,  Heroica,  xx.  25).  The  ehip  that  was  to  bring  Iaeult 
to  the  mortally  wounded  Trittratn  waa  to  hoict  a  white  anil  if  she-was 
on  board,  a  block  sail  If  the  wna  not.  The  black  sails  near  in  the 
modern  Greek  version  of  the  tale  of  Theseus.  Compare  Aeiatick 
JUttarches,  ix.  07. 

*  Beside*  the  Pauathenasa,  Theseus  la  said  to  'have  instituted  the 
festival  of  the  Synoikia  or  Mttoikia.  Wachamuth  ingeniously  sup- 
poses that  tho  latter  festival  commemorated  the  local  union  in  a  single 
city  of  the  separate  settlements  oa  the  Acropolis  and  its  immediate 
neighbourhood,  while  the  Panathenan  commemorated  th*  political 
onion  of  the  whole  of  Attica  (C.  Wachamuth,  DU  Stadi  AUun  is* 
Attar.'****,  p.  463  sj.). 
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strength  and  courage  of  Theseus,  Pirithous  desired  to  put 
them  to  the  test.  Accordingly  he  drove  away  from  Marathon 
some  cows  which  belonged  to  Theseus.  The  latter  pursued, 
but,  when  he  came  up  with  tho  robber,  the  two  heroes  were 
so  filled  with  admiration  of  each  other  that  they  swore 
brotherhood.  At  the  marriage  of  Pirithous  to  Hippcdamia 
(or  Deidamia)  a  fight  broke  out  between  the  Lapiths  and 
Centaurs,  in  which  tho  Lapiths,  assisted  by  Theseus,  were 
victorious,  and  drove  the  Centaurs  out  of  the  country. 
Theseus  and  Pirithous  now  carried  off  Helen  from  Sparta, 
and  when  thev  (Vew  lots  for  her  she  fell  to  the  lot  of 
Theseus,  who  '.icok  her  to- Aphidnsj,  and  left  her  in 
charge  of  his,  motber  ifithw  and  his  friend  Aphidnus. 
lie  now  descended  to  the  lower  world  with  PirithouB,  to 
help  his  friend  to  carry  off  Proserpine.  But  the  two  were 
caught,  and  confined  in  Hades  till  Hercules  came  and 
released  Theseus.  Meantime  Castor  and  Pollux  had 
captured  Aphidns,  and  carried  off  their  sister  Helen  and 
^thra.  When  Theseus  returned  to  Athens,  he  found  that 
a  sedition  had  been  stirred  up  by  Menesthcua,  a  descendant 
of  Erechthcua,  one  of  the  old  kings  of  Athens.  Failing  to 
quell  the  outbreak,  Theseus  in  despair  sent  his  children  to 
Eubcea,  and,  after  solemnly  cursing  the  Athenians,  sailed 
away  to  the  island  of  Seyms,  where  ho  had  ancestral 
estates.  Bat  Lycomedes,  king  of  Seyms,  took  him  up  to 
a  high  place,  and  cast  him  into  the  sea,  that  he  died 
Others  said  that  he  fell  of  himself  over  tho  cliff  as  he  was 
taking  his  evening  walk.  Menestheus  reigned  at  Athens, 
bat,  when  he  died  before  Troy,  the  sons  of  Theseus  recovered 
the  kingd Long  afterwards,  at  the  battle  of  Marathon 
(490  B.C.),  many  of  the  Athenians  thought  they  saw  tho 
phantom  of  Theseus,  in  full  armour,  charging  at  their  head 
against  the  Persians.  When  the  Persian  war  was  over, 
the  Delphic  oracle  bade  the  Athenians  fetch  the  bones  of 
Theseus  from  Scyrus,  and  lay  them  in  Attic  earth.  It  fell 
to  Cimon's  lot  in  469  B.C.  to  discover  the  hero's  grave  at 
Scyrus,  and  bring  back  his  bones  to  Athens.  They  were 
deposited  in  the  heart  of  Athens,  and  henceforth  escaped 
slaves  and  all  persons  in  peril  soc^ht  and  found  sanctuary 
at  the  grave  of  him  who  in  his  life  had  been  a  champion 
of  the  oppressed.  His  chief  festival  was  on  the  8th  of 
the  month  Pyanepsion  (October  21st),  but  the  8th  day 
of  every  month  was  also  sacred  to  him. 

Whatever  we  may  think  of  the  historical  reality  of  Theseus,  his 
Wend  seems  to  contain  recollections  of  historical  events,  t.g.,  the 
r*»Wctt«Wri  whether  by  this  we  nnderttand  the  political  central- 
ization of  Attica  at  Athens  or  a  local  union  of  previously  separata 
settlements  on  the  site  of  Athena  The  birth  of  Theseus  at 
Trcezen  points  to  the  immigration  of  an  Ionian  family  or  tribe 
from  the  south.  With  this  agrees  the  legend  of  the  contest 
between  Athene  and  Poseidon  for  supremacy  on  the  acropolis  of 
Athens,  for  Theseus  is  intimately  connected  with  Poseidon,  the 
frreat  Ionian  god.  Mgtu*,  the  father  of  Theseus,  has  boen  iden- 
tified by  some  modern  scholars  with  Poseidon. 

The  Athejisn  festival  in  October,  popularly  supposed  to  com- 
memorate the  return  of  Theseus  from  Crete,  is  interesting,  as 
acme  of  its  features  are  identical  with  those  of  harvest-festivals 
•till  observed  in  the  north  of  Europe.  Thus  the  eiruione,  a 
branch  of  olive  wreathed  with  wool  and  decked  with  frnits.  bread, 
Ac.,  which  was  carried  in  procession  and  hung  over  the  door  of  the 
house,  where  it  was  kept  for  a  year,  is  the  ErnUmai  (Hsrvest  msy) 
of  Germany.1 

The  well-preserved  Doric  temple  to  the  north  of  the  acropolis  at 
Athena,  commonly  known  as  the  Theaeum,  was  long  supposed  to 
be  the  sanctuary  in  which  ths  bones  of  Theseus  reposed.  But 
Archaeologists  are  now  much  divided  on  this  question.  It  is  agreed, 
however,  that  the  temple  is  of  the  6th  century  n.c,  and  that  the  date 
of  its  construction  cannot  differ  widely  from  that  of  the  Parthenon.' 
There  were  several  (according  to  Philochorua,  four)  temples  or 
shrines  of  Theseus  st  Athens.  Milchhofer  thinks  he  has  found 
one  of  them  in  the  neighbourhood  of  Pineus.' 

1  See  W.  Mannhsrrlt,  AntHe  Watd-  und  Fdd  KMte,  p.  212  *{. 
1  for  the  literature  on  ths  subject,  soe  Milchhofer,  in  Baumeiater's 
DenhnMer  de*  elattijchen  A  Uert&umj,  I.  p.  170. 
•  Bee  SrUtulernder  Text  to  ths  fart*  von  AUOta  (Berlin,  1881),  L 


Our  chltf  sothorlty  for  the  kf*c4  of  TJissens  Is  the  life  by  Plutarch,  which 
It  a  compilation  from  tar):ar  wrlwrs  G  Gilbert,  who  has  InTettixated  ths 
eoureea  from  which  Plutarch  draw  for  hit  Ufa  ef  Thexui,  hcltevsa  that  Mi  chief 
authority  waa  ths  AlthU  of  later,  and  that  later  uut.'ulj  followed  FhUochorna. 
See  PkOcltfHi.  xxxUI.,  1ST 4,  p.  4S  as 

Thais  la  a  modem  Greek  folk-iala  wMch  preatrrea  tone  features  of  the  leg-asd 

h' ad'T'^ai"'1  °6  "ij"""^  sl'l'^d"1"  *'  ^'*'Jr  b"  "Ut"»'«l  »  «i'.e.r-- 
IfaoVr,  p.  IIS  if.  °*    ""^  Schmld'-  0ruch""u  *«<t  j 

THESMOPHORIA,  an  ancient  Greek  festival,  cele- 
brated by  women  only  in  honour  of  Demeter  ©vo->xodiopos. 
At  Athens,  Abdera,  and  perhaps  Sparta,  it  lasted  three 
days.  At  Athens  the  festival  took  place  on  the  11th, 
12th,  and  13th  of  the  month  Pyanepsion  '24th,  2Mh, 
and  26th  October),  the  first  day  being  called  Anodos 
(ascent),  or,  according  to  others,  Kathodos  (descent),  the 
second  Nesteia  (fast),  and  tho  third  Kalligeneia  (fair- 
born).4  If  to  these  days  we  add  the  Thesmophoria,  which 
were  celebrated  on  the  10th  at  Halimua,  a  township  on 
tho  coast  near  Athens,  the  festival  lasted  four  days.5  If 
further  we  add  the  festival  of  the  Stenia,  which  took  place 
on  the  9th,  tho  whole  festival  lasted  five  days.*  The 
Stenia  are  said  by  Photius  to  have  celebrated  the  return 
of  Demeter  from  the  lower  world  (Anodos),  and  the  women 
railed  at  each  other  by  night.7  The  Thesmophoria  at 
Halimus  seem  to  have  included  dances  on  the  beach.9 
Tho  great  feature  of  the  next  day  (the  Anodos)  is  gene- 
rally assumed  to  havo  been  a  procession  from  Halimus  to 
Athens,  but  this  assumption  seems  to  rest  entirely  on  an 
interpretation  of  the  name  Anodos,  and  it  Iobcs  all  pro- 
bability ~  >  hen  wo  observe  that  the  day  was  by  others  called 
Kathodos.*  Probably  both  names  referred  to  the  descent 
of  Demeter  or  Proserpine  to  the  nether  world,  and  her 
ascent  from  it.14  The  next  day,  Nesteia,  was  a  day- of 
sorrow,  the  women  sitting  on  the  ground  and  fasting.11 
As  to  what  took  piece  on  the  Kalligeneia  we  have  no 
information.  Nor  can  we  define  the  time  or  nature  of  the 
secret  ceremony  called  the  "  pursuit,"  or  the  "  Chalcidian 
pursuit,"  and  the  sacrifice  called  the  "penalty."11 

During  the  Thesmophoria  (and  for  nine  days  previously, 
if  Ovid,  Met.,  x.  434,  is  right,  and  refers  to  the  Thesmo- 
phoria) the  women  abstained  from  intercourse  with  their 

4  Schol.  on  Ariatoph.,  Theemop horituusm,  80  and  585.;  Dlog.  Lacr., 
ix.  43 ;  Hesychius,  s.v.  rprl^ipoj  (the  reading  here  la  uncertain) 
snd  Ar.Sot;  Alciphron,  iil.  89;  Atbenaus,  307/.  Plutarch  (Ftt. 
Dtvu*th.,  SO)  states  tliat  the  Nesteia  took  place  on  the  18th  of 
Pyanepsion,  bnt  in  this  he  stand*  alone. 

*  Schol.  on  Arirtoph.,  Therm.,  80;  Photius,  Lex.,  s.v.  6co>«d>opfa.» 
4p«>ai  8*  (where  Naber  should  not  have  altered  the  MS.  reading  V  into 
i5');  Hesychlua,  s.v.  Tsirw  e«o>iotf>«f>f<»r. 

8  Schol.  on  Ariatoph.,  Tlutm.,  884. 

'  Pbottna,  Lex.,  s.v.  orirux;  cf.  Apollodorus,  I.  6,  1. 

*  Plut,  Solon,  8;  for  thta  passage  probably  refers  to  the  Tbemno- 
phorta,  the  CarieColiaa  mentioned  being  n oar  Hallraua  (see  ErlduUmder 
Text  to  the  Karlen  von  Attiktt,  11.  I*}.).  The  The  imophortum  at 
Halimus  ts  mentioned  by  Pausanias  (L  31,  1\ 

*  Hesjchius  (s.v.  aVoioi)  and  the  SehoL  on  Arlat,  That*.,  885, 
suppose  that  the  day  was  so  called  because  the  women  ascended  to 
tho  Thesmophoriom,  which  (according  to  the  scholiast)  stood  on  a 
height  But  no  ancient  writer  mentions  a  procession  frou.  Hallmua. 
For  the  name  Kalhodot,  taw  Schol.,  toe  til.:  Photlns.  Lex.,  a. v. 
e«e>oe)epia(i'  For  ths  ttatemeot  thst  st  nue  part  of  the 
festival  (commonly  anumed,  by  ths  writers  who  accept  the  atalen.ent. 
to  be  the  Anodos)  tbe  women  carried  on  their  heads  the  "  books  of 
the  law,"  ws  have  only  ths  suthority  of  ths  tcholisn  on  Theocritus, 
iv.  25,  who  displsys  his  ignorance  by  describing  tbe  women  as  virttins 
(see  below),  and  saying  that  they  went  in  procession  to  Eleuela.  Tbe 
statement  may  therefore  be  dismissed  as  an  etymological  fiction. 
Aristophanes,  Seeltt.,  222,  la  no  evidence  for  tbe  book-carrying. 

10  Ths  Boeotian  festival  of  Demeter,  which  was  held  at  about  the 
same  time  as  tbe  Athenian  Thesniophoris,  and  at  which  tbe  megara  (see 
below)  wore  opened,  is  distinctly  atatod  by  Plutarch  (De  I*,  et  Otir., 
69)  to  have  been  a  mourning  for  the  descent  (Kathodos)  of  Proserpine. 

"  Plut,  Dew%.,  80;  Id.,  Jn  U  et  Otir.,  89. 

14  Heeychiua,  a.  v.  i'ury^n  ,  Buiriat,  a  v.  xaAa-iturar  Sfaryjie;  Hesy- 
ehius,  s.v.  fiyiU.  For  (light  and  parr  a  it  as  parte  of  relitrioua  cere- 
monies,  c/.  Plutarch,  Qumrt  Grmc  ,  38;  Id.,  gurnet.  Bom.,  68; 
Id.,  De  De/.  Orac.,  16 ;  .Slian,  A'at.  A i». ,  xlL  34 ;  Panaaniaa,  I.  24,  4; 
Id.,  viii.  68,  8 ;  Diodoros,  i.  91 ;  Lobeck,  AglaopJumut,  p.  676 ;  Mar- 
SiaaUvrwcdhm 
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husbands,  and  to  fortify  themselves  strewed  their  beds 
with  Agnus  cast  us  and  other  plants.  The  women  of 
Miletus  strewed  their  beds  with  pine  branches,  and  put 
fir  cones  in  the  sanctuaries  of  Demetor.1  Whether  un- 
married women  were  admitted  to  the  festival  seems  doubt- 
ful ;  in  Lucian's  time  it  would  appear  that  they  wore.* 
The  women  of  each  deme  (township)  elected  two  married 
women  of  their  number  to  preside  over  them  at  the 
festival ;  and  every  married  man  in  tho  township  who 
possessed  property  to  the  value  of  three  talent*  had  to 
provide  a  feast  for  the  women  on  behalf  of  his  wife.1 
During  tho  festival  the  women  seem  to  have  been  lodged 
by  twos  in  tents  or  huts,  probably  erected  within  the  sacred 
precincts  of  tho  Thesraophoriura.4  Thoy  were  not  allowed 
to  eat  the  seeds  of  tho  pomegranate  or  to  wear  garlands 
of  flowers.4  Prisoners  were  released  at  the  festival,*  and 
during  tho  Nestcia  the  law-courts  were  closed  and  the 
senate  did  not  meet.7  Aristophanes's  play  on  the  festival 
sheds  little  light  on  tho  mode  of  its  celebration. 

At  Thebes  Thesmophoria  wero  celebrated  in  summer 
on  the  acropolis, (Cadmeia) ;  at  Eretria  during  the  Thes- 
mophoria the  women  cooked  their  meat,  not  at  fires,  but 
by  tho  heat  of  the  sun,  and  they  did  not  invoke  Kalli- 
geneia  (which  seems  to  mean  that  they  did  not  celebrate 
the  last  day  of  the  festival) ;  at  Syracuse,  during  the 
festival,  cakes  called  mylloi,  made  of  sesame  and  honey 
in  the  shape  of  pudenda  mvliebria,  were  handed  round.* 
Agrigentum,  Ephesus,  and  Dryme,  in  Phocis,  had  also 
their  Thesmophoria.' 

The  sbove  was  nearly  sll  that  was  known  about  tho  Theamo- 
phoris  down  to  1870.  In  that  year  E.  Rohde  published  in  the 
RheinitcKu  Muteum  (N.  F.  25,  p.  548  tq  )  a  echolion  on  Lucian 
{Dial.  Jleretr.,  iL  l),  which  he  discovered  tn  the  Vatican  M3. 
Palatini)*  73,  and  which  furnishes  some  curious  details  about  the 
Thesmophoria.  It  also  explains  two  obscure  and  corrupt  passages 
of  Clemens  Alexandnnus  and  Pautanias,  the  true  meaning  of  which 
had  been  divraed  by  Lobeck  {Aglaophamut,  p.  828  tq.).  The  sub- 
stance of  the  scholion  ia  this.  When  Proserpine  was  carried  off 
by  Pinto,  a  swineherd  called  Eubuleus  was  herding  his  swine  at 
the  spot,  and  his  herd  was  engulfed  in  the  chasm  down  which 
Pluto  had  vanished  with  Proserpine.  Accordingly  at  the  Thesmo- 
phoria it  was  customary,  in  memory  cf  Eubuleus,  to  fling  pigs  into 
the  "chasms  of  Demeter  and  Proserpine."  (These  ''chasms" 
may  have  been  natural  caverns  or  perhaps  vaults.  The  scholiast 
speaka  of  them  also  as  adyta  and  megara.1*)  In  these  chasms  or 
adyta  there  were  supposed  to  be  serpents,  which  guarded  the  adyta 
and  consumed  most  of  the  flesh  of  the  pigs  that  were  thrown 


1  Mliin,  Nat.  An.,  lx.  26;  Schol  on  Thtoer.,  iv.  26;  Heeychius, 
..v.  ,,4mpc,;  Pliny,  A'.  B.,  24,  59  ..Dloscoridea,  L  135  (134,  ed. 
Bprangel);  Schol.  on  Nieander,  JTter.,  70  $q.;  Oalen,  xi.  808,  ad. 
Kudu;  Steph.  Byx.,  s.r.  Uteres. 

•  Lucian,  Dial,  Merttr.  ,11.1.  On  the  other  hand,  wa  read  in  8trabo 
(I.  3,  20)  of  virgins  at  Alponns  ascending  a  tower  as  speetatora  (gar* 
tiaw)  of  tho  Thesmophoria,  which  would  seam  to  imply  that  they  did 
not  participate  in  it 

*  Iaaus,  De  Cironit  Bered.,  19 ;  Id.,  Di  Pyrrhi  Bered.,  80. 

*  Arietoph.,  Taunt.,  624,  658,  with  the  SchoL  ad  U.  A*  to  the 
custom  of  camping  out  at  festivals,  Plutarch  (Qutut.  Cenriv.,  iv.  6,  2) 
compares  the  Jewish  Foist  of  Tabernacles  with  the  Groek  Dionysia; 
from. which  we  may  perhaps  inTer  that  the  worshippers  camped  out  at 
the  Dionysia.    Cp.  Gumilla,  Hittoire  di  I'Oreno^ue,  t.  p.  256  tq. 

•  Clem.  Alex.,  Protrep.,  19.;  Schol.  oa  Sophocles,  (Ed.  Col.,  681. 

*  Marcellinus  on  Uennogencs,  in  Rhetor  a  Ormci,  ed.  WaU,  iv.  462  ; 
Senator,  ibid.,  viii.  67. 

'  Ariatoph.,  The^n.. ,  80.  The  word  t«iti|  seems  to  mean  the 
Nestoia,  as  the  Schol.  ad  I.  takes  it.  That  the  "middle  day"  waa 
the  Neataia  we  know  from  Atbenous,  307/. 

•  Xenophon,  BelUn.,  v.  2,  29;  Plutarch,  Qtmet.  Or.,  31;  Athen- 
bus,  647a. 

',Polyssnus,  V.  1,  1;  Herodotus,  vL  16;  Pausaniaa,  x.  S3,  12. 
l*  Mr  C.  T.  Newton  discovered  in  the  sauctuary  of  Demeter  and  the 
Infernal  Deities  at  Cnidus  a  cbamher  which  may  havo  been  one  of  the 
megara  referred  to  by  the  scholiast.  It  contained  bonea  of  pigs  and 
marble  figures  of  pigs.  The  chamber  waa  not,  however,  originally 
subterranean.  Sea  Newton's  Diteoveriee  at  Ualicarnauut,  Ac.,  iL 
I  *q.  ;  Id.,  Travels  and  Discoveries  in  the  Levant,  iL  p.  180  tq. 
ling  to  Porphyry  (De  Andro  Nyxnpkarvn,  6)  the  Infernal 
i  had  mtgara,  as  the  Olympian  bad  temples,  and  the  eacrifldal 
Pita  of  the  former  corresponded  to  the  altar,  of  the  latter. 


in.  The  decayed  remains  of  the  flesh  were  afterwards  fetched 
by  women  called  "d  rawer*"  {antlelriai),  who,  after  observing 
rules  of  ceremonial  purity  for  three  days,  descended  into  the 
caverns,  and,  frightening  away  the  serpents  by  clapping  their 
hands,  brought  up  the  remains  and  placed  them  on  the  altars. 11 
Whoever  got  a  portion  of  this  decayed  flesh  and  sowed  it  with  the 
seed  in  the  ground  was  sup[>osed  thereby  to  secure  a  good  crop." 
The  rest  of  the  scholion  is  obscure,  and  perhaps  corrupt,  but  the 
following  seems  to  be  the  sense.  The  ceremony  above  described 
was  called  the  arretophoria,  and  was  supposed  to  exercise  the  same 
quickening  and  fertilizing  influence-  on  men  as  on  fields.  Further, 
along  with  the  pigs,  sacred  cake*  made  of  dough,  in  the  shape  of 
serpents  and  of  phalli,  were  cast  into  the  caverns,  to  symbolize 
the  productivity  of  the  earth  and  of  man.  Branches  of  pines 
were  thrown  in  '*  for  a  similar  reason. 

The  custom  described  in  this  important  echolion  ia  clearly  the 
aame  as  that  referred  to  by  Clemens  Alexaudrinus  (Protrep.,  J  17) 
and  Pausaniaa  (ix.  8,  1).  From  the  latter  we  learn  that  the  pigs 
were  sucking  pigs,  and  from  thu  former  (if  we  adopt  Lobeck'a 
emendation  fteyipoit  fw/rat  for  fieyaptfamt)  that  they  were  thrown 
in  alive.  From  Pausaniaa  wo  may  further  perhaps  infer  (though 
the  passage  is  corrupt)  that  the  remains  of  the  pigs  thrown  down 
in  one  year  were  not  fetched  up  till  the  aame  time  next  year  (cp. 
Pans.,  x.  82,  14).  The  question  remains,  At  what  point  of  the 
Thesmophoria  did  the  ceremony  described  by  the  scholiast  on 
Lucian  take  placet  Rohde  thinks  that  it  formed  part  of  the  cere- 
monies at  Halimua,  his  chief  ground  being  that  Clemeua  (I 
34)  and  Arnobiua  (v.  28)  mention  phalli  in  connexion  with 
"mysteries  at  Halimus",  but  it  ia  not  certain  that  these  mysteries 
were  the  Thesmophoria.  The  legend  of  Eubuleut  seems  to  show 
that  the  ceremony  commemorated  the  descent  of  Proserpine  to 
tho  nether  world ;  and,  if  we  are  right  iu  our  interpretation  of  ths 
name  Kathodoa  as  applied  to  the  first  day  of  the  Thesmophoria 
proper,  the  ceremony  described  would  naturally  fall  on  that  day. 
Further,  if  our  interpretation  of  Pauaanias  ia  correct,  the  aamo 
day  must  have  witnessed  the  descent  of  the  living  pigs  and  tho 
ascent  of  the  rotten  pork  of  the  previous  year.  Hence  the  day 
might  be  indirteiently  styled  Kathodes  or  Anodos  ("descent"  or 
"  ascent ") ;  and  so  in  fact  it  was. 

It  is  usual  to  interpret  Thesmophorus  "lawgiver"  and  Thesmo- 
phoria "  the  feast  of  the  lawgiver.  But  the  Greek  for  "  lawgiver  " 
is  not  Thesmophorus  but  Thesuiothetes  (or  Nomothetea,  when 
nemos  displaced  Uusthos  in  the  senae  of  "law").  If  we  compare 
such  names  of  festivals  as  Oschophoria,  Lampadopboria,  Hydro- 
phona,  Scirophorta  ("the  carryings  of  grapes,  of  torches,  of  water, 
of  umbrellas")  with  the  corresponding  Oschophorus,  Lampade- 
phorus,  Hydrophoms,  also  Thallophorus  and  Kanephorns,  we  can 
scarcely  help  concluding  that  Thesmophoria  must  origiually  have 
meant  in  the  literal  and  physical  sens©  the  carrying  of  the  lidisgi, 
and  Thesmophorus  the  person  who  to  carried  them ;  and,  in  view 
of  the  ceremony  disclosed  by  the  scholiast  on  Lucian  (compared, 
with  the  analogous  ceremony  observed' by  the  Arrephoroi  at 
Athens),  we  are  strongly  tempted  to  suppose  that  the  women  whom 
he  calls  Antletriai  may  havo  Wen  also  known,  atone  time  or  other, 

s\fl  ^^s^CSlllOlJ l^Of OX|  eeXl 4a  dbft (  t  aa6  &h&&9$\0%   W O C0  Iai 8  ftssVCrft  ^T^l tcb  a*j*X  ©^T 

carried  and  deposited  on  the  altar.  Tho  word  would  then  be  uaod 
in  its  literal  sense,  "that  which  is  set  down."  How  the  name 
Theamoubonis  should  hev«  been  transferred  to  the  goddess  from 
her  ministers  is  of  course  s  difficulty,  whioh  ia  hardly  disposed  of 
by  pointing  to  the  epithets  Amallophorua  ("sheaf- bearing")  and 
Melophorns  ("apple-bearing"),  which  were  applied  to  men  as  well 
as  to  the  goddess. 

As  to  the  origin  of  ths  Thesmophoria,  Herodotus  (iL  171)  asserts 
that  they  were  introduced  into  Greece  from  Egypt  by  the  daughters 
of  Danaus;  while,  according  to  Plutarch  {Fragments,  p.  55,  ed. 
Diibner),  the  feast  was  introduced  into  Athens  by  Orpheus  tho 
Odrysian.  From  these  statements  we  can  only  infer  the  similarity 
of  the  Thesmophoria  to  the  Orphic  rites  and  to  ths  Egyptian  repre- 
sentation of  the  sufferings  of  Osiris,  in  connexion  with  which 
Plutarch  mentions  them.  The  Thesmophoria  would  thus  form  on* 
of  thst  class  of  rites,  widely  spread  in  W  estern  Asia  and  in  Europe, 
in  which  the  main  feature  appears  to  be  a  lamentation  for  the  annual 
decay  of  vegetation  or  a  rejoicing  st  its  revival.  Thia  seema  to 
have  been  the  root,  e.g.,  of  the  lamentations  for  Adonia  and  Attia. 
See  W.  Mannhardt,  Antike  tt'ald-  und  Feld-KuUe,  p,  264  sq, 

11  Compare  the  functions  of  the  two  Arrephoroi  at  Athens  (Pans., 
1,  27,  3).    For  serpents  in  connexion  with  Demeter,  compere  T 
ix.  1,  9. 

11  This,  as  Mr  Andrew  Lang  has  pointed  out, 
custom  of  burying  the  flesh  of  the  bumsn  victim  in  the  fields  to 
fertilize  thorn.  The  human  victim  was  with  ths  Khonda,  like  the  pig 
with  the  Greeks,  a  eacxince  to  the  Earth  goddess  Sea  W.  Mecpher- 
son,  Memorial*  of  Service  in  India,  p.  129. 
"  Reading  JplaXAeve-i,  with  Rohde,  for  Ae*u0dVs»ri.  -  Compare  tae> 
M   Etus  supra.    The  pine-tree jj>Uyed  an  i 


th«  worship  of  Cybsls.    Cp;  Marqasrdt, 
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On  th«  'nitnaofhori*,  at*  Mtanlua,  Ormcta  Frrtat*.  p.  1(1  if.s  L.  Pr«n«r, 
txmticr  and  PcrirpK**,  p.  Mi  ij.;  14.,  OrU*\.  UytK.  I»J,  L  «89  Fittaoha'a 
ed.  of  the  rA*inwjt*or<aniJB,  p.  4T7  ff.;  Aajt.  UoramMn.  Bvtrtologl*.  p.  J87 
m.;  **»<ni*pA«  JAr4<«ra,  ixt. (1B70),  p.  (43;  Oattttt  ArdUclo^i^t,  1**),  p.  IT; 
Mr  Andrew  Lug,  In  JtouteaaA  Cmfery,  April  1887.  (J.  O.  FR.> 

THESPLE,  an  ancient  Greok  city  of  Boeotia.  It 
stood  on  level  ground  commanded  by  the  low  range  of 
hills  which  runs  eastward  from  the  foot  of  Mount  Helicon 
to  Thebes.  In  the  Persian  invasion  the  Thespian  con- 
tingent of  700  men  voluntarily  stayed  with  the  Spartans 
at  Thermopylae,  and  shared  their  fate.  For  its  resistance 
to  the  Persians,  the  city  was  burned  by  Xerxes  (480  B.C.). 
Nevertheless,  in  the  next  year  1800  Thespians  shared  in 
the  great  victory  of  Plata*.  At  the  battle  of  Delium 
(424)  the  flower  of  the  Thespians  fell  fighting  against 
Athens  on  the  side  of  Thebes,  and  in  the  following  year 
the  jealous  Thebans  availed  themselves  of  the  weakness 
of  their  gallant  confederate  to  pull  down  the  walls  of 
Thcspm  The  walls  were  restored  by  the  Spartans  under 
Agesilaus  in  378,  but  were  again  destroyed  by  the  The- 
bans, apparently  before  the  battle  of  Leuctra  (37 1).1 
After  the  battle  the  Thespians,  who  had  taken  no  part 
in  it,  withdrew  to  a  strong  place,  Ceressus,  from  which, 
however,  they  were  expelled  by  the  Thebans.  In  343 
the  city  was  not  vet  restored  :  but  it  must  have  been  sub- 
sequently,  Tor  it  is  mentioned  in  the  Roman  wars. 

In  the  2d  century  Psuaanias  mentions  that  Thespia)  contained 
a  theatre,  a  market-place  {agora),  and  sanctuaries  of  Aphrodite, 
the  Muses,  and  Hercules.  Love  (Eros)  was  the  deity  most  vener- 
ated by  the  Thespians ;  they  possessed  a  very  ancient  image  of 
him  in  the  shape  of  an  unhewn  block  of  stone.  The  marble  statue 
cf  Love  by  Praxiteles  was  the  great  sight  at  Tbeapiaj,  and  drew 
crowds  to  the  place.  It  was  carried  off  to  Rome  by  Caligula,  re- 
stored  by  Claudius,  and  again  carried  off  by  Nero.  There  was 
also  a  bronte  statue  of  Love  by  Lyaippus.  From  an  inscription 
wc  learn  that  one  of  the  deities  worshipped  was  Demeter  Achea, 
the  ••  Hater  Dolorosa."  The  Thespians  also  worshipped  the  Muses, 
and  celebrated  a  festival  in  their  honour  in  the  sacred  grove  on 
Mount  Helicon.  Remains  of  what  was  probably  the  ancient 
citadel  are  still  to  be  seen,  consisting  of  an  oblong  or  oval  line  of 
fortification,  solidly  and  regularly  built  The  adjacent  ground  to 
the  east  and  south  is  covered  with  foundations,  bearing  witness  to 
the  extent  of  the  ancient  city.  The  neighbouring  village  Eremo- 
ksstrti,  on  higher  ground,  was  thought  by  Ulrichs  to  be  probably 
the  site  of  the  ancient  Ceressus.  In  1882  there  were  discovered, 
about  1200  yards  cast  of  Eremokastro,  on  the  road  to  Arkopodi 
(Leuctra),  the  remains  of  a  polyaMdrion,  including  a  colnswl  etone 
lion.  The  tomb  dates  from  the  6th  century  a  o,  and  is  probably 
that  of  the  Thespians  who  fell  at  Plafaea,  for  those  who  fell  at 
Thermopylw  were  buried  on  the  field. 

Sea  Leake,  IYomJi  6i  .fori hern  Orttet.  IL  478  M . ;  Dodwell,  TW  tkrcmfk 
Ortitt,  t.  Ml  .  Borelan,  Oftfr.  ten  OrttJualand,  L  887  *»•;  tJtrteh.,  Krtim  m. 

Ort^ari,  II.  84  MiUW.  O.  d^-cA.  artMol.  /„»..  i* 
JUkm,  1*79,  pp.  1*0  •«.,  878  if.;  n#a«n«e  r*<  h  A»,«ut  •Wc«wA»yurTt 
impUl,  1888,  pp.  ((-74. 

THJ^SSALONTANS,  Epistles  to  the.  Thessalonica, 
now  Saxoxioa.  (o»,  was  in  the  time  of  the  Romans  the 
oost  important  town  of  Macedonia.  In  consequence  of 
its  advantageous  situation,  on  a  good  harbour  and  on 
the  Via  Egnatia,  the  great  trade  road  which  connected  the 
Adriatic  with  the  Hellespont,  the  town  had  surpassed  the 
old  capital  Pella,  and  had  indeed  become  one  of  the  chief 
commercial  centres  of  the  ancient  world.  Since  the  Roman 
conquest  the  seat  of  the  Roman  provincial  government 
had  been  here.  Here,  as  in  Corinth,  the  conditions  were 
favourable  for  the  reception  of  Christianity.  The  popula- 
tion was  not  purely  Greek,  but  cosmopolitan,  a  mixture  of 
divers  nationalities.  Such  a  population  is  always  more 
susceptible  to  religious  novelties  for  good  and  for  evil 
than  one  of  old,  firmly  established1  national  growth.  The 
apostle  Paul  experienced  this  to  his  great  joy  and  satis- 
faction here  also,  as  he  for  the  first  time  not  foot  on  the 

>  Xenophoa  JlelUn.,  vi.  8.  1  and  5)  and  Diodonu  (it.  40)  speak  of 
Thwpiw  sa  if  it  had  been  Oestroyed  and  its  inhabitants  driven  away 
before  the  battle  of  Leuctra;  but,  aa  the  Thespian  troops  wore  prwwnt 
with  the  Thebans  immediately  before  the  battle  (Pans.,  U.  IS,  8),  it 
would  leem  that  only  the  walls,  not  the  city  itself,  had  been  previously 
destroyed.    8m  (J rota.  HuL  a/  Ortaot,  lx.  p.  879. 


shores  of  Europe  with  the  message  of  Jesus  Christ  It 
▼as  about  the  year  52  or  53  that  he,  on  his  arrival 
from  Philippi,  preached  the  gospel  of  Christ  in  the  rich 
merchant  city  As  in  other  places,  he  began  with  the 
Jews.  There  was  a  Jewish  congregation  at  Thessalonica, 
as  at  all  the  great  ports  and  trading  centres  of  the  Medi- 
terranean, with  their  own  synagogue  and  regular  service. 
For  three  Sabbaths  Paul  stood  up  in  the  synagogue,  prov- 
ing by  the  Scriptures  that  Jesus  was  the  promised  and 
expected  Messiah  (Acts  xvii.  1-3).  He  had  not  much 
success  with  the  Jews,  but  this  was  more  than  compen- 
sated by  the  number  of  "  devout  Creeks  "  (i.e.,  Centilea 
who  already  had  some  connexion  with  Judaism)  whom  he 
won  to  a  belief  in  Christ.  He  found  hearing  especially 
with  the  chief  women  (Acts  xviii.  4).  But  Paul  had  also 
converted  a  not  smaller  number  of  real  Leathern*.  Indeed, 
they  must  have  constituted  the  majority  of  the  Christian 
church  there  formed,  for  in  his  first  epislle  he  says  quite 
generally  that  his  readers,  fh  consequence  of  his  preaching, 
had  turned  from  idols  to  the  one  true  God  (1  Thess.  i.  9). 

Paul's  stay  in  Thessalonica  was  short  The  plots  of  the 
Jews  soon  obliged  him  to  leave  the  town,  and  he  betook 
himself  to  Bercea  (Acts  xvii.  10),  thence  to  Athens  (Acts 
xvii.  15),  and  finally  to  Corinth  (Acts  xviii.  1).  The  two 
epistles  were  written  to  the  church  of  Thessalonica  during 
stay  of  a  year  and  a  half  in  Corinth  (Acta  xviii.  11), 
about  53-54,  not  before  this  in  Athens,  as  is  asserted  in 
the  subscription  of  both  epistles  in  the  Codex  Alexandrinus 
and  other  MSS.  For  when  Paul  wrote  the  first  opistle 
some  time  had  elapsed  since  the  formation  t>t  the  church : 
some  members  were  already  dead  (1  Thesa  iv.  13),*  and 
Paul  bad  worked  for  sorao  time,  not  only  in  Macedonia, 
but  also  in  Achaia  (L  7,  8).  On  the  other  hand,  the  church 
appears  to  be  comparatively  young;  the  conversions  are 
still  spoken  of  everywhere  in  Macedonia  and  Achaia  (i.  9). 
All  this  points  to  the  conclusion  that  the  first  epistle  was 
written  in  Corinth,  and  this  is  confirmed  by  tho  opening 
salutation  (L  1),  in  which  Silvanus  (Silos)  and  Timotheua 
are  named  as  joint  authors,  for  they  were  in  Corinth  with 
Paul  (Acts  xviii.  5). 

The  first  epistle  gives  us  a  very  clear  picture  of  tho 
disposition  and  state  of  such  a  young  church,  composed 
of  former  heathens.  They  had  received  with  enthusiasm 
the  gospel  of  Jesus  Christ  the  Bringer  of  salvation,  the 
Saviour  in  the  approaching  day  of  judgment  (L  9,  10). 
But  the  realization  of  this  salvation  is  now  awaited  with 
impatience,  and  a  sense  of  disappointment  is  experienced 
because  some  members  of  the  church  have  diod  without 
having  eeen  the  advent  of  the  Lord  (iv.  13).  At  the 
same  time  many  there  are  still  living  in  gross  heathen 
sins  and  vices  (iv.  1-8).  Paul  had  sent  back  Timotheua 
from  Athens  to  Thessalonica  in  order  to  advise  the  young 
inexperienced  church,  and  to  obtain  news  concerning  it 
(iii.  1-5).  He  has  just  returned  to  Paul  (iiL  6),  and  the 
information  received  through  this  source  is  the  occasion 
of  the  first  epistle,8  designed  to  supply  the  place  of 
Paul's  personal  presence  and  bring  new  exhortation  and 
instruction  from  the  apostle  to  the  young  church,  which 
still  much  needed  guidance.  t  m  _  ' 

We  have  no  information  concerning  the  effect  ot  tnia 
letter  It  is  conceivable,  however,  that  the  church  re- 
quired yet  further  advice  and  direction  from  tho  apostle, 
and  so  far  it  is  not  remarkable  that  Paul  saw  the  need  for 
a  second  similar  letter  of  teaching  and  exhortation.  This 
accond  epistle  also,  if  it  is  genuine,  was  written  during 
Paul's  stay  of  a  year  and  a  half  at  Corinth,  very  soon  after 

«  According  to  Act.  xvii.  14-15  and  xriil.  6  811a. 
W  remained  behind  in  Bercoa,  and  first  met  Paul  again  in  Corinth. 
Bat  aTordint  tolTV«.  Si.  1-6  it  must  be  understood  that  Timotb.us 
™  in  Athcis  with  Paul,  and  had  been  sent  thence  to  Theesalouka, 
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the  first  For  it  also  ia  written  in  the  conjoined  names  of 
Silvanus  and  Timotheus,  who  were  still  with  Paul,  while 
wo  must  understand  from  Acts  xviiL  18-  that  after  Paul's 
departure  from  Corinth  they  ceased  to  be  his  companions. 
The  occasion  of  this  epistle  seems  especially  to  havo  ariseu 
from  the  circumstance  that  the  church  had  been  put  into 
fear  and  anxiety  about  the  advent  of  Christ,  perhaps  by  a 
pretended  letter  from  Paul  Two  passages  point  to  the 
existence  of  such  a  thing :  in  iL  2,  Paul  says  that  the 
church  shall  not  let  itself  bo  alarmed  M  by  word  or  by  letter 
as  from  us  "  (Le.,  nominally  coming  from  us),  and  in  iiL  17 
again  Paul  lays  emphasis  on  his  signature  by  his  own 
hand  as  the  token  (of  genuineness)  to  be  noticed  in  each 
letter.  Id  any  case  the  chief  aim  of  the  epistle  is  to  tran- 
quillize the  church  concerning  the  advent  of  Christ,  which 
is  not  yet  immediately  imminent  He  particularly  exhorts 
them  not  to  let  .themselves  be  shaken  in  mind,  as  that  the 
day  of  Christ  is  at  hand  (ii.  1,  2)^    For  before  this  day 


comes  the  "  man  of  sin  "  must  first  appear,  who  seats 
himself  in  the  temple  of  God,  and  gives  himself  ont  for 
God  (iL  3-5).  And  he  too  is  for  the  present  kept  back  by 
another  power  (iL  6,  7).  Only  when  the  latter  is  taken 
out  of  the  way  shall  "  that  wicked  "  be  revealed,  and  the 
great  falling  away  Bhall  follow  (iL  8-12). 

The  genuineness  of  the  two  epistles  has  not  remained 
unquestioned  by  the  newer  criticism.  Banr  declared  him- 
self against  the  genuineness  of  both  epistles,1  and  he  is 
followed  by  Van  der  Vies  *  and  several  others.*  But  in 
general  the  predominant  opinion  of  impartial  criticism  at 
present  is  that  the  genuineness  of  the  first  epistle  is 
certain,  while  that  of  the  second  must  be  given  up. 

This  is  the  opinion  of  Hilgeufeld  (Z.  /.  vitt.  Theol.,  1802,  p. 
225-264;  1866,  p.  295-301;  1869,  p.  441  tq.\  1870,  p.  244 
Van  Hanen  (Ondtmxk  naar  dt  sclUntid  van  Pavlus  ticceden  brie/ 
aan  dt  Theualonietnsen,  Utrecht,  1865),  8.  Davidson  (Inlrod.  to 
the  New  Tettament,  2d  ed.,  1882,  L  4-16,  836-351),  Weixsacker 
(Dot  apostolixh4  ZtitalUr,  1886,  p.  249-261);  and  Holtnnann 
also  leans  to  the  tame  view,  without,  however,  definitely  commit- 
ting himself  (EM.  in  d.  JV.  T.,  2d  ed.,  1886,  p.  233-241),  The 
gunuiueneas  of  the  first  epistle  is  vindicated  by  Lipsins  (TheU.  Si. 
»t.  Kr.,  1864,  p.  906-834),  Von  Sodon  (ibid.,  1885,  p.  263-310), 
and  Paul  Schmidt  (DertrtU  ThojaUmicKcrbruf  neu  ertlSrt,  Borlio, 
188S),  while,  on  tbe  other  hand.  Kern  (Tubing.  ZeiUchr.  f.  Theol, 
1839,  ii  146-214)  and  Babnsen  (Jakrb.  fUr  proL  Theol.,  1880, 
p.  081-70S)  attack  that  of  the  second.  Grimm  (Thiol.  St  u.  Xr., 
1850,  p.  768-816)  and  WestriJc  (Dt  tehHuid  van  dm  tvxtdtn  britf 
aan  dt  Thestalonionuen,  Utrecht,  1879)  have  tin  tared  the  lists  for 
the  genuineness  of  both  epistles. 

The  final  decision  of  tbe  newer  criticism  is  justified  by 
the  evidence.  No  teal  difficulties  can  be  brought  against 
the  genuineness  of  the  first  epistle,  but  they  certainly  can 
against  that  of  the  second.  When  Baur  finds  that  the 
epistles  lack  the  characteristic  Pauline  ideas,  he  is  only  so 
far  right  that  the  doctrine  of  justification  by  faith  is  not 
dealt  with,  for  which,  however,  no  occasion  arises.  It  has 
been  asserted  that  there  are  traces  of  imitation  of  the 
epistles  to  the  Corinthians,  but  the  points  of  resemblance 
arejnot  such  as  to  justify  this  conclusion.  The  connexion 
of  the  passago  in  1  Thess.  iL  16  (the  wrath  of  God  is 
already  come  upon  tho  Jews)  with  the  destruction  Oi 
Jerusalem  rests  on  an  arbitrary,  uay  false,  interpretation. 
And  it  cannot  be  maintained  on  impartial  examination 
that  in  1  Thess.  ii.  14,  lf>,  the  Jewish  churches  of  Palestine 
are  set  forth  in  a  way  unlike  Paul,  (\s  an  example  for  the 
heathen  churches. 

Tho  objections  to  the  second  epistle  are  much  weightier, 
though  here  also  not  all  the  arguments  adduced  by  hostile 

1  Pavlus  der  Apottel  Jetu  Christi,  1846,  and  Theotopisehe  Jakr- 
Mefter,  1865,  p.  141-103,  reprinted  in  2d  ed.  of  PaMut,  iL  841-869. 

*  Dt  btidt  brieve*  aan  d*  i'heualonieenten,  Leydaq,  1865. 

*  Bolstea  also  (JaKrb.  /.  proi.  TkeoL,  1677,  p.  781  to.)  and  Steck 
{Jahrb.  /.  prot  Theot.  1888.  p.  500-624)  dispute  tbe  genolnenees 
of  the  first  eparUe.  preeuppemnc  tbo  spiu-iou&ness  ot  tie  second. 


crilica  are  valid.  It  has  been  often  said  that  the  author, 
like  tho  author  of  the  Apocalypse,  regards  Nero  as  the 
Antichrist,  expecting  him  to  reappear  as  the  arch-enemy 
of -Christ  But  this  interpretation  of  the  short  statement 
of  our  epistle  cannot  bo  proved.  Tho  assumption  that 
before  the  dawn  of  salvation  godlessness  would  reach  its 
height,  through  the  appearance  of  an  arch-enemy  of  God 
and  His  church  is,  so  to  speak,  a  dogmatic  postulate  which 
rests  on  the  prophecies  of  Daniel  and  other  prophets  of  the 
Old  Testament  And,  in  so  far  as  the  picture  of  this  arch- 
enemy is  endowed  with  historical  features,  they  can  quite 
as  well  have  been  drawn  from  Caligula  as  from  Nero. 
For  Caligula  had  already  laid  claim  to  the  honours  of  a 
god,  and  because  of  this  appeared  to  the  Jews  to  be  the 
embodiment  of  godlessness.  The  assumption  of  such  an 
Antichrist  would  not  be  striking  in  Paul  Even  if  it 
is-  correct  (as  is  generally  and  with  reason  taken  for 
granted)  that  by  the  hindrance  which  keops  back  the 
appearance  of  Antichrist  (2  Thess.  iL  6,  7)  the  established 
might  of  tho  Roman  emperor  and  empire  is  to  be  under- 
stood^ this  view  would  bo  quite  in  keeping  with  •  Paul's 
views  about  the  Roman  dominion  (Rom.  xiiL  1-7).  Yet 
it  must  be  conceded  that  the  statements  on  this  head 
create  real  difficulty,  if  we  compare  them  with  those  of  the 
first  epistle,  in  which  all  stress  is  laid  on  the  fact  that  th* 
day  of  the  Lord  comes  as  a  thief  in  the  night,  and  that 
man  must  be  prepared  for  it  at  any  moment  (1  Thess.  v. 
1-11).  In  the  second  epistle  it  is.  pointed  out  with  equal 
emphasis  that  the  day  of  the  Lord  is  not  immediately 
imminent,  and  that  certain  events  must  come  first  (2 
Thess.  iL  1-10).  It  is  certainly  very  striking  that  Paul, 
so  soon  after  the  admonitions  of  the  first  kind,  should 
hare  given  the  quieting  assurances  of  the  second.  And 
2  Thess.  iL  2  and  iiL  7  can  hardly  be  explained  except  by 
the  supposition  that  the  readers  had  been  thrown  into 
alarm  by  a  pretended  epistle  from  Paid.  Could  this  have 
been  dared  in  that  early  time,  almost  under  the  eyes  of 
the  apostle  t  Finally,  it  is  not  to  be  denied  that  the  style 
of  the  second  epistle  is  different  from  that  of  the  first,  and 
that  the  contents  often  appear  a  mere  imitation,  excopt  in 
the  eschatological  passagea  on  account  of  which  it  was 
written.  It  must  therefore  be  admitted  that  weighty  if 
not  conclusive  considerations  havo  been  produced  against 
its  genuineness.  (s,  b*.) 

THESSALONICA.    See  Saxonioa. 

THESSALY  is  the  district  of  northern  Greece  which  See  voC 
intervenes  between   Macedonia  and  the  more  purely  xt  Plate* 
Hellenic  countries  towards  the  south,  and  between  the  *nd 
upland  region  of  Epirns  and  tbe  JSgean  Sea.    It  forms  an 
irregular  square,  extending  for  about  sixty  miles  in  each  pi.  m* 
direction,  and  this  area,  which  is  for  the  most  part  level, 
is  enclosed  by  well-marked  boundaries— by  tbe  Cambunian 
Mountains  on  the  north,  and  by  Othrys  on  the  south, 
while  on  ite  western  side  runs  the  massive  chain  of  Pindus, 
which  is  the  backbone  of  this  part  of  Greece,  and  towards 
the  east  O&sa  and  Pelion  stand  in  a  continuous  line ;  at 
the  north-eastern  angle  Olympus  rises,  and  is  the  keystone 
of  the  whole  mountain  system.    Tbe  elevation  of  some  of 


the  summits  in  these 


is  considereble. 


three  of 


the  peaks  of  Pindus  are  over  5000  feet,  and  Olympus, 
Ossa,  and  Pelion  reach  respectively  tho  height  of  9754, 
6407,  aud  5310  feet  The  country  that  is  contained 
within  these  limits  is  drained  by  a  single  river,  the 
Peneiua,  which,  together  with  the  water  of  its  numerous 
confluents,  passes  into  the  sea  through  the  Yale  of  Tempo. 
This  place,  which  tho  Greeks  were  accustomed  to  associate 
with  rural  delights,  is  a  chasm,  cloven  in  the  rocks,  as  the 
fable  tells  us,  by  the  trident  of  Poseidon,  between  Olympus 
and  Ossa  :  but  though  it  possesses  every  element  of  .the 
sublime.  »"t  its  features  are  soft  and  beautiful,  from  th* 
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broad  winding  river,  the  luxuriant  vegetation,  and  the 
Slides  that  at  intervals  open  oat  at  the  foot  of  the  cliffs. 
It  is  about  four  miles  and  a  half  long,  and  towards  the 
middle  of  the  pass,  where  the  rocks  are  highest,  the  pre- 
cipices in  the  direction  of  Olympus  fall  so  steeply  as  to 
bar  the  passage  on  that  side ;  but  those  which  descend 
from  Ossa  are  the  loftiest,  for  they  rise  in  many  places  not 
less  than  1500  feet  from  the  valley.  Owing  to  the  length 
and  narrowness  of  the  ravine,  it  was  a  position  easily 
defended,  but  still  it  offered  a  practicable  entrance  to  an 
invading  force,  in  consequence  of  which  a  number  of 
castles  were  built  at  different  times  at  the  strongest 
points.  On  the  north  side  of  Thessaly  there  was  an  im- 
portant pass  from  Petra  in  Pieria  by  the  western  side  of 
Olympus,  debouching  on  the  plain  northward  of  Larissa  ; 
it  was  by  this  that  Xerxes  entered,  and  we  learn  from 
Herodotus  (vii.  173)  that,  when  the  Greeks  discovered  tho 
existence  of  this  passage,  they  gave  up  all  thoughts  of 
defending  Tempo.  On  tho  side  of  Epirua  the  main  line 
of  communication  passed  over  that  part  of  Pindus  which 
was  called  Mount  Lacmon,  and  descended  the  upper  valley 
of  the  Peneius  to  iEginium  in  the  north-west  angle  of 
Thessaly,  near  which  place  now  stand  the  extraordinary 
monasteries  of  Meteora.  This  was  the  route  by  which 
Julius  Cassar  arrived  before  the  battle  of  Pharsalia. 
Another  pass  through  tho  Pindus  chain  was  that  of 
Gomphi,  farther  south,  by  means  of  which  there  was  com- 
munication with  the  Ambracian  Gulf.  Tho  great  southern 
pass  wns  that  of  Cccla,  which  crosses  Mount  Othrys  nearly 
opposite  Thermopylae  These  Thessalian  p&s*e°  were  of 
the  utmost  importance  to  southern  Greece,  as  commanding 
the  approaches  to  that  part  of  tho  country. 

Though  Thessaly  is  the  most  level  district  of  Greece,  it 
docs  not  present  a  uniform  unbroken  surface,  but  is  com- 
posed of  a  number  of  sections  which  open  out  into  one  ' 
another,  divided  by  ranges  of  hills.  The  principal  of  these 
were  called  Upper  and  Lower  Thessaly,  the  former  com- 
prising the  western  and  south-western  part,  which  con- 
tains the  higher  course  of  the  Peneius  and  all  those  of  its 
tributaries  that  flow  from  the  south— tho  Enipeus,  the 
Apjdanus,  the  Onochonus,  and  the  Pamisus;  whilo  the 
latter,  which  reaches  eastward  to  the  foot  of  Ossa  and 
Pelion,  is  inundated  in  parts  at  certain  seasons  of  the  year 
by  the  Peneius,  the  flood-water  from  which  forms  the  lake 
Nessonis,  and,  when  that  is  full,  escapes  again  and  poors 
itself  into  the  Lake  of  Basbe.  The  chief  city  of  the  latter 
of  these  districts  was  Larissa ;  and  tho  two  were  separated 
from  one  another  by  a  long  spur,  which  runB  southwards 
from  tho  Cambunian  Mountains  on  the  western  side  of 
that  city.  Again,  when  Thessaly  is  entered  from  the 
south  by  the  pass  of  Ccela,  another  plain,  containing  a 
small  lake,  which  was  formerly  called  Xynioa,  intervenes,  j 
and  a  line  of  low  hills  has  to  bo  crossed  before  the  town  of 
Thaumaci  is  reached,  which  from  its  commanding  position 
overlooks  the  whole  of  the  upper  plain.  The  view  from 
this  point  has  been  described  by  Livy  in  the  following 
remarkable  passage  : — "  When  the  traveller,  in  passing 
through  tho  rugged  districts  of  Thessaly,  where  the  roods 
are  entangled  in  the  windings  of  the  valleys,  arrives  at  this 
city,  on  a  sudden  an  immense  level  expanse,  resembling 
a  vast  sea,  is  outspread  before  him  in  such  a  manner 
that  the  eye  cannot  easily  reach  tho. limit  of  the  plains 
extended  beneath  "  (xxxiL  4).  To  the  north-eastwards  of 
this,  where  a  portion  of  the  great  plain  begins  to  run  up 
into  the  mountains,  tho  Plain  of  Pharsalia  is  formed,  which 
is  intersected  by  the  river  Enipeus ;  and  still  farther  in 
the  same  direction  is  the  scene  of  another  great  battje, 
CynoacephabB.  Tbtssaly  was  further  subdivided  into  four 
tricto,  of  which  Pelasgiotis  embraced  the  lower  plain  of 
Peneius,  and  Hcstiseotis  and  Thessaliotis  respectively  1 


the  northern  and  the  southern  portions  of  the  upper  plain  ; 
whilo  the  fourth,  Phthiotis,  which  lies  towards  the  south- 
east, was  geographically  distinct  from  the  rest  of  the 
country,  being  separated  from  it  by  a  watershed.  The 
determining  feature  of  this  is  the  Pagasoeus  Sinus  (Gulf 
of  Volo),  a  landlocked  basin,  extending  from  Pugaara  at 
its  head  to  Aphetao  at  its  narrow  outlet,  where  the  chain 
of  Pelion,  turning  at  right  angles  to  its  axis  at  the  end  of 
Magnesia,  throws  out  a  projecting  lino  of  broken  ridges, 
while  on  tho  opposite  side  rise  the  heights  of  Othrys.  In 
tho  heroic  ago  this  district  was  of  great  importance.  It 
was  the  birthplace  of  Greek  navigation,  for  this  seems  to 
be  implied  in  the  story  of  the  Argonauts,  who  started  from 
this  neighbourhood  in  quest  of  the  golden  fleece.  From 
it  the  great  Achilles  came,  and,  according  to  Thucydides 
(L  3),  it  was  the  early  home  of  tho  Hellenic  race.  The  site 
of  Iolcus,  the  centre  of  so  many  poetic  legends,  is  at  no 
great  distance  from  the  modern  Volo.  Near  that  town 
also,  at  a  later  period,  the  city  of  Demetrias  was  founded  by 
Demetrius  Poliorcetes,  who  called  it  one  of  tho  three  fetters 
of  Greece,  Cbalcis  and  Corinth  being  the  other  two. 

The  history  of  Thessaly  is  closely  connected  with  its  geography. 
The  fertility  of  the  land  offered  a  temptation  to  invaders,  and  was 
thus  the  primary  cause  of  the  early  migration*.  It  was  this 
rrofive  which  first  induced  the  Thesulians  to  leave  their  home  la 
Epirus  and  descend  into  this  district,  and  from  this  movement 
arose  the  expulsion  of  the  Boeotians  from  Arne,  and  their  settle- 
ment in  the  country  subsequently  called  Basotia ;  while  another 
wave  of  the  same  tide  drove  tin  Dorian9  also  southward,  whose 
migrations  changed  the  face  of  tho  Peloponnese.  Again,  this  rich 
soil  was  the  natural  homo  of  a  powerful  aristocracy,  such  as  the 
families  of  the  AlenadK  of  Laiissa  and  the  Scopadss  of  Crannon  ; 
and  the  absence  of  elevated  position*  was  unfavourable  to  the 
foundation  of  numerous  cities,  which  might  have  fostered  tho 
spirit  of  freedom  and  democracy.  The  plains,  also,  were  suited  to 
the  breeding  of  horses,  and  consequently  the  force  in  which  the 
Thessalian  nation  was  strong  was  cavalry,  a  kind  of  troops  which 
has  usually  been  associated  with  oligarchy.  Tho  wealth  and  the 
semi-Hellenic  character  of  the  people— for  in  race,  as  in  geograph- 
ical position,  the  Thessalian*  held  an  intermediate  place  between 
the  non-Hellenic  Macedonians  and  the  Greeks  of  pure  blood— 
caused  them  to  be  wanting  in  patriotism,  so  that  at  the  time 
of  the  Persian  wars  we  find  the  Aleuada  making  common  cause 
with  the  enemies  of  Greece.  When  they  were  united  they  were 
a  formidable  power,  but,  like  other  half-organized  communities, 
they  seldom  combined  for  long  together,  and  consequently  they 
influenced  but  little  the  fortune*  of  the  Greeks. 

For  several  centuries  during  the  Middle  Ages  Roumanian  immi- 
grants formed  so  large  a  part  of  the  population  of  Thefsaly  that 
that  district  was  called  by  the  Byzantine  writers  Great  Wa'.achia 
(Mty&it  BX«x'a) :  the  Jewish  traveller,  Benjamin  of  Tndela,  who 
passed  through  tho  country  in  the  latter  half  of  the  12th  century, 
describes  them  as  then  occupyiug  it  At  iho  present  day  only  a 
few  colonies  of  that  race  remain,  tho  principal  of  which  are  found 
on  the  western  side  of  Olympus  and  in  some  of  the  gorges  of 
Pindus.  Tho  Turkish  inhabitants  are  settled  in  the  larger  towns, 
and  hero  and  thero  in  the  country  districts,  the  most  important 
colony  being  those  called  Koniaratcs,  who  were  brought  from 
Konieh  in  Asia  Minor  shortly  before  the  taking  of  Constantinople, 
and  planted  under  the  south-west  angle  of  Olympus.  The  Greeks, 
however,  form  the  vast  msjority  of  the  population,  so  much  so 
that,  even  while  tho  country  belonged  to  the  Ottomans,  Greek  was 
employed  as  the  official  language.  In  accordant*  with  the  pro- 
visions of  the  Berlin  treaty,  Thessaly  was  ceded  to  the  Greeks  by 
t!  o  Porte  in  1881,  and  since  that  period  it  has  formed  a  portion 
of  the  Hellenic  kingdom.  (H.  P.  T.) 

THETFORD,  an  ancient  borough  and.  market-town, 
partly  in  Norfolk  and  partly  in  Suffolk,  is  situated  on  the 
Thet  and  Little  Ouso,  and  on  the  Great  Eastern  Railway 
line  between  Cambridge  and  Norwich,  36  miles  south-west 
of  Norwich,  12  north  of  Bury  St  Edmunds,  to  which 
there  is  a  branch  line,  and  96  north-north-east  of  London. 
Ths  Little  Ouso,  which  divides  the  counties,  is  crossed 
by  a  cast-iron  bridge  erected  in  1829.  In  the  time  of 
Edward  IIL  the  town  had  twenty  churches  and  eight 
monasteries.  There  ore  now  three  churches— St  Peter's, 
St  Cuthbert's,  and  St  Mary's :  of  these  St  Mary's,  on  the 
Suffolk  side,  is  tho  largest   There  are  various  monastic. 
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in  the  town.  The  most  important  relic  of  anti- 
quity is  the  castle  hill,  a  mound  1000  feet  in  circumference 
and  100  feet  in  height,  probably  the  largest  of  the  Celtic 
earthworks  in  England.  The  grammar  school  was  founded 
in  1610.  In  King  Street  is  the  mansion-house  occupied  as 
a  hunting  lodge  by  Queen  Elizabeth  and  James  L  Brewing 
and  tanning  are  carried  on ;  and  there  are  also  manure 
and  chemical  works,  brick  and  lime  kilns,  flour-mills,  and 
agricultural  implement  works.  The  Little  Ouse  is  navi- 
gable from  Lynn  for  barges.  The  population  of  the  muni- 
cipal borough  (area  7296  acres)  in  1871  was  4166  and  in 
1881  it  was  4032. 

Thetford  is  supposed  to  have  been  the  Sitomagut  of  the  Romans. 
In  the  time  of  tne  8sxoiis,  by  whom  it  was  called  Theodford,  it 
was  the  oapital  of  East  Anglia.  During  the  heptarchy  it  was 
frequently  desolated  by  the  Danes.  It  was  burned  by  them  in 
008  after  a  drawn  battle  between  8wend  and  Ulfcytel,  and  again 
after  Ulfoytel'e  second  battle  at  Ringmere,  10th  May  1004.  From 
the  reign  of  AtheUtan  to  that  of  King  John  it  possessed  a  mint. 
The  see  of  Elmham  was  removed  to  it  in  1070,  but  it  waa  trans- 
ferred to  Norwich  in  1004.  At  Domesday  it  had  five  burgesses,  but 
by  the  time  of  Edward  111.  they  had  increased  to  053.  It  was  in- 
corpora  ted  by  Elizabeth  in  1 578.  It  returned  two  members  to  parlia- 
ment from  tne  time  of  Edward  VI.,  but  was  disfranchised  in  1S68. 

THEVENOT,  Jean  db  (1633-1667),  an  eminent  Ori- 
ental' traveller,  was  a  native  of  Paris,  where  he  received 
his  education  in  the  college  of  Navarre.  The  perusal  of 
works  of  travel 1  moved  him  to  go  abroad,  and  his  circum- 
stances permitted  him  to  please  himself.  Leaving  France 
in  1652,  he  first  visited  England,  Holland,  Germany,  and 
Italy,  and  at  Rome  he  fell  in  with  D'Herbelot,  who  invited 
him  to  be  his  companion  in  a  projected  voyage  to  the 
.  Levant  D'Herbelot  was  detained  by  private  affairs,  but 
Thevenot  sailed  from  Rome  in  May  1605,  and,  after  vainly 
waiting  five  months  at  Malta,  took  passage  for  Constan- 
tinople alone.  He  remained  in  Constantinople  till  the  end 
of  the  following  August,  and  then  proceeded  by  Smyrna 
and  the  Greek  islands  to  Egypt,  landing  at  Alexandria  on 
New  Year's  Day  1657.  He  was  a  year  in  Egypt,  then 
visited  Sinai,  and,  returning  io  Cairo,  joined  the  Lent 
pilgrim  caravao  to  Jerusalem.  He  visited  the  chief  places 
of  pilgrimage  in  Palestine,  and,  after  being  twice  taken  by 
corsairs,  got  back  to  Damietta  by  sea,  and  was  again  in 
Cairo  in  time  to  view  the  opening  of  the  canal  on  the  rise 
of  the  Nile  (August  14,  1658).  In  January  1659  he 
•ailed  from  Alexandria  in  an  English  ship,  taking  Ooletta 
and  Tunis  on  the  way,  and,  after  a  sharp  engagement  with 
Spanish  corsairs,  one  of  which  fell  a  prize  to  the  English 
merchantman,  reached  Leghorn  on  April  12.  He  now 
spent  four  years  at  home  in  studies  useful  to  a  traveller, 
and  in  November  1663  again  sailed  for  the  East,  calling 
at  Alexandria  and  landing  at  Sidon,  whence  he  proceeded 
by  land  to  Damascus,  Aleppo,  and  then  through  Mesopo- 
tamia to  Mosul  Baghdad,  and  Mendeli.  Here  he  entered 
Persia  (August  27,  1664),  proceeding  by  Kirmanshaban 
and  Hamadan  to  Ispahan,  where  he  spent  five  months 
(October  1664-February  1665),  and  then,  joining  company 
with  the  merchant  Tavxrntkr  (?.v.),  proceeded  by  Sbiraz 
and  Lar  to  Bender-Abbas,  in  the  hope  of  finding  a  passago 
to  India.  This  was  difficult,  because  of  the  opposition  of 
the  Dutch,  and,  though  Tavernier  was  able  to  proceed, 
Thevenot  found  it  prudent  to  return  to  Sbiraz,  and,  having 
visited  the  ruins  of  Persepolis,  made  his  way  to  Basra,  and 
sailed  for  India  November  6,  1665,  in  the  ship  "Hope- 
well," arriving  at  the  port  of  Surat  January  10,  1666. 
He  was  in  India  for  thirteen  months,  and  crossed  the 
country  by  Golconda  to  Masulipatam,  returning  overland 
to  Surat,  from  which  he  sailed  to  Bender-Abbas  and  went 
up  to  Shiraz.8    He  passed  the  summer  of  1 667  at  Ispahan, 


1  His  uncle  Melchise.le._h  had  nimiltr  u«t*«,  ao.l  publi«hed  a  well- 
known  collection  of  Voyaga  (fol.,  Parte,  1688,  a?.). 
•  It  m  at  Uaa  time  that  he  met  Chardin  near  I 


disabled  by  an  accidental  pistol  shot,  and  in  October 
started  for  Tebriz,  but  died  on  the  way  at  Miyan, 
(November  28,  1667). 

Thevenot  was  an  accomplished  linguist  skilled  in  Turkish, 
Arabic,  and  Persian,  and  a  curious  and  diligent  observer.  He 
waa  alto  well  skulled  in  the  natural  sciences,  especially  in  botany, 
for  which  he  made  large  collections  in  India.  His  personal 
character  was  admirable,  and  his  writings  are  still  esteemed,  though 
it  has  been  justly  observed  that,  unlike  Chardin,  he  saw  only  tho 
Outside  of  Eastern  life.  The  account  of  his  first  journey  wis 
published  at  Paris  in  1666  ;  it  forma  the  first  part  of  his  collected 
Voyages.  The  licence  is  dated  December  1668,  and  the 
shows  that  Thevenot  himself  arranged  it  for  publication 
leaving  on  his  second  voyage.  The  second  and  third  parts  were 
posthumously  published  from  his  Journals  in  1674  and  1684  (all 
4to).  A  collected  edition  appeared  at  Parte  in  1680,  and  a  second 
in  12mo  at  Amsterdam  in  1727  (5  vols.).  There  is  an  indifferent 
English  translation  by  A  Lovell  (fol.,  London,  1687). 

THIAN-SHAN,  or  Celestial  Mountains.  See  Asia 
(vol.  ii.  p.  686),  Syr-Daria,  and  Turkestan. 

THIBAUT,  Anton  Friedriod  Jobtos  (1774-1840), 
one  of  the  greatest  of  German  jurists,  was  born  at  Hameln, 
in  Hanover,  January  4,  1774,  that  is,  ten  years  after  his 
contemporary  and  rival  Hugo,  about  a  year  before  . 
bach,  and  five  years  before  Savigny.  Thibaut's  father  \ 
an  officer  in  the  Hanoverian  army,  a  skilful  mathematician, 
and,  like  his  son,  a  man  of  much 'force  of  character.  .  His 
mother  was  the  daughter  of  the  oberbUrgermeiater  of  the 
town.  The  Thibauts  were  of  French  descent ;  they  came 
from  a  family  which  had  been  driven  out  of  France  on  the 
revocation  of  the  edict  of  Nantes.  As  a  child  and  youth, 
Tfiibaut  lived  in  Hameln,  Harburg,  and  Hanover.  He  was 
fond  of  rowing,  skating,  and  swimming,  and,  above  all,  of 
music,  which  remained  his  passion  through  life.  As  a  lad 
he  set  his  heart,  chiefly  for  romantic  reasons,  on  being  a 
forester,  and  he  actually  spent  two  years  as  such.  But  he 
Boon  became  disenchanted,  and  in  179*2  went  to  Gottingen 
to  study.  In  1793  he  moved  to  Konigsberg,  where  Kant 
still  taught.  Thibaut  was  deeply  affected  by  -the  critical 
philosophy;  his  very  latest  writings  bear  traces  of  it,  and 
it  is  not  unimportant  in  the  history  of  jurisprudence  in 
Germany  that  Hugo  was  equally  influenced  by  it  From 
Konigsberg  Thibaut  moved  in  1794  to  Kiel,  where  he 
formed  a  friendship  with  Nicbuhr,  at  that  time  a  atudent 
there.  They  lived  for  a  year  in  the  same  house,  takiog 
their  meals  together,  and  holding  much  converse  on  litera- 
ture and  politics.  Both  already  displayed  the  bent  of 
their  minds  — Niebuhr  despondent  and  affrighted  at  the 
progress  of  the  French.  Revolution,  Thibaut  hopeful,  un- 
dismayed, and  certain  that  eventually  all  would  be  well. 
In  1798  he  was  appointed  extraordinary  professor  of  civil 
law,  and  in  the  same  year  appeared  his  Verniche  iiber 
eimelne  Theile  der  Thtorie  dee  HechU  (Kiel,  1798),  a  col- 
lection of  essays,  of  which  by  far  the  most  important  was 
entitled  "Ueber  die  Einfluas  der  Philosophic  auf  die 
Auslegung  der  Positiven  Gesetze."  Taking  as  his  text  an 
observation  of  Leibnitz,  he  sought  to  show  that  history 
without  philosophy  could  not  interpret  and  explain  law. 
The  essay  was  partly  by  anticipation  a  corrective  of  thi 
teaching  of  the  historical  school  of  jurists.  It  enters  into 
speculations  on  the  possibility  of  forming  an  ideal  body  of 
law  as  a  measure  and  mode  of  exposition  of  particular  law, 
— speculations  which  have  never  been  continued,  certainly 
not  by  Thibaut  In  1799  he  was  made  ordinary  professor 
of  civil  law.  In  that  year  was  published  his  Thtorie  der 
Uvjiwhen  AveUgung  del  romitrhen  ReckU,  one  of  his  most 
remarkable  works,  a  favourite  book  of  Austin's,  and,  as 
his  well-annotated  copy  in  the  Inner  Temple  library  shows, 
one  which  he  had  most  carefully  studied.  In  1 800  Thibaut 
married  the  daughter  of  Profe^or  Ehlers  at  Kiel.    In  1 802 

somewhat  envious  scholar  is  wrong  In  saying  that  this  was  Thevenot' t 
only  visit  tn  the  ruins  (Chardin,  Voyage*,  od.  Laogloa,  will.  846).  Se* 
Thevenot,  pt.  II  bk.  8,  chap.  ft. 
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he  published  a  short  criticism  of  Feuerbach's  theory  of 
criminal  law.    It  is  an  excellent  illustration  of  his  good 
mom;  it  discriminates  between  what  is  good  and  what 
is  unsound  and  crude  in  the  writings  of  criminal  law 
reformers;  it  recalls  in  many  ways  the  speculations  of 
Bentbam.    The  same  year  appeared  Thibaut's  osaay  Utber 
Buits  vnd  VerjUhnmg.    In  1803  Thibaut  was  called  to 
Jens,  where  he  spent  three  years,  made  happier  than  they 
otherwise  would  hare  been  by  intercourse  with  Goethe  and 
Schiller.    At  the  invitation  of  the  grand-duke  of  Baden  he 
went  to  Heidelberg  to  fill  the  chair  of  civil  law  and  to 
assiat  in  organizing  the  university ;  and  he  never  quitted 
that  town,  though  he  received  in  after  years,  as  bis  fame 
grew,  invitations  to  Gottingen,  Munich,  and  Leipsic.  His 
class  was  large,  his  influence-great ;  and,  except  Hugo  and 
Sarigny,  no  civilian  of  his  time  was  so  well  known.  In 
the  work  of  the  university  he  took  an  active  part ;  and  he 
Cultivated  with  rare  devotion  his  favourite  art.    In  1814 
appeared  his  Civiliatiacke  Abhandlungen,  of  which  the  prin- 
cipal was  his  .famous  assay,  the  parent  of  so  much  litera- 
ture, on  the  necessity  of  a  national  code  for  Germany. 
He  had  no  wish  to  enter  into  official  or  practical  life. 
"Iam  Professor  Thibaut,  and  wish  to  be  nobody  else." 
In  1819  he  was  appointed  representative  in  the  first 
chamber  of  tte  Baden  parliament    He-  was  also  made 
member  of  the  Scheidungsgericht.     In  1825  appeared 
anonymously  his  work  Utber  die  Rtinheit  der  Tonhunst,  in 
which  he  eulogized  the  old  music,  and  especially  that  of 
his  favourite  master,  Palestriua,    It  involved  htm  in  a 
contest  with  Nageli  and  other  admirers  of  the  new  school 
of  music,  whose  merits  Thibaut  was  somewhat  slow  to 
own.   This  has  been  translated  into  English  by  W.  H. 
Gladstone.    In  1836  Thibaut  published  his  Erorterunrm 
dtt  rdmiacfun  Rechti.    One  of  his  last  works  was  a  contri- 
bution in  1838  to  the  Archi*  fur  die  eivUistitcAe  Promt, 
of  which  he  was  one  of  the  editors  (seo  below).    He  died 
peacefully,  full  of  years  and  honour,  on  the  29th  of  March 
1840. 

Thibaut  was  of  the  middle  height  and  broad-shouldered, 
his  eyes  bright  and  piercing,  his  head  noble  and  striking ; 
his  whole  appearance  told  of  power,  simplicity,  and  reserve. 
All  who  knew  him  speak  of  his  strong  personality,  his 
manly -consistent  nature.  Young  men  loved  him,  and  he 
drew  to  the  young.  If-  he  sometimes  signed  his  letters 
"Semper  idem  A,  F.  J.  Thibaut,"  it  was  not  a  phrase. 
Every  incident  told  of  him  has  a  curious  flavour.  He  was 
much  more  than  a  jurist:  he  deserves  to.be  remembered 
in  the  history  of  music  Paleatrina  and  the  early  com- 
posers of  church  music  were  his  delight.  "  Jurisprudence 
is  my  business;  my  music  room  is  my  temple."  His 
friend,  Dr  Baumstark,  has  left  an  interesting  record  of  his 
pursuits  and  of  the  work  of  his  "  Sangverein  "  at 
«rg.  Among  the  masters  of  German  prose  Thibaut 
no  mean  place.  Nothing  could  be  clearer,  more 
unpedantic  and  unpretentious,  than  his  exposition ;  his 
prose  is  scarcely  inferior  to  Lessing's.  Like  his  speech, 
his  written  style  was  simp'e  and  manly,  but  it  is  simplicity 
marked  by  care,  and  is  rich  in  the  happy  accidents  of 
expression  which  come  only  to  true  artists.  He  liked  the 
old  classical  models;  he  read  and  reread  Che  classics, 
ancient  and  modern,  his  taste  being  catholic  enough  to 
include  Plato  and  Chrysostom,  Montaigne,  Hume's  Essays, 
Adam  Smith's  works,  Ferguson's  Essay  on  the  History  of 
Civii  Society  (which  he  particularly  admirsd),  and  the 
later  developments  of  German  literature. 

Most  of  Thibaut's  works  have  already  been  mentioned.  Several 
of  them,  however,  deserve  further  notice.  And  first  as  to  his  essay 
on  the  necessity  of  a  codo  for  Germany  ("U«ber  die  Nothwendig- 
keit  eine*  allgemeinen  burgerlichen  Rochta  fkir  Deutschland 
No  more  persuasive  argument  for  codification  was  ever  advanced. 
It  has  all  the  vigo-ir  of  Benthani'e  arguments  for  the  same  cause, 


bat  is  without  his  pamphleteering  recklessness  of  expression. 
Unlike  Hugo,  whose  education  dated  back  to  the  time  when  French 
literature  was  supreme  in  Germany  and  who  felt  himself  somewhat 
a  stranger  to  later  German  culture,  Thibaut  was  of  his  own  time, 
sensitive  to  the  great  change  which  had  come  over  Germany  after 
the  battle  of  Leipsic,  conscious  of  the  insufficiency  of  Roman  law, 
and  eager  to  promote  the  greatness  of  his  country.  In  his  con- 
tribution to  the  Arehiv/Ur  dis  eivilistiseJis  Praxis,  in  1838,  on 
"  the  so-called  historical  and  unhistoricel  school,"  he  tells  the 
history  of  his  memorable  essay  on  the  necessity  of  a  cods  for 
Germany.  He  had  seen  many  German  soldiers  in  1814  about  to 
march  to  Paris.  He  realized  the  change  which  this  denoted  ;  and 
out  of  tho  fu)nes9  of  his  heart  he  wrote  the  essay  in  a  fortnight. 
The  mode  of  treatment  is  more  comprehensive  than  the  theme  ; 
and  to-day,  perhaps  partly  for  this  reason,  the  essay  is  ss  readable 
as  it  ever  was  ;  jurists  nave  not  yet  carried  out  all  the  sug- 
gestions which  it  contains.  For  Germany,  its  soil  freed  and  its 
honour  vindicated,  a  happy  future  had,  he  prediotod,  been  opened 
up.  "The  division  into  small  states  was  inevitable,  and  not  to 
be  deplored.  The  existence  of  great  states  is  always  in  a  sense 
unnatural ;  it  implies  a  warm  life  only  at  one  point, — a  constant 
repression  of  individuals  for  a  common  object,  and  no  real  unity 
between  the  rulers  and  ths  subjects.  In  a  land  of  small  stales,  on 
the  other  hand,  the  peculiarity  of  each  has  full  play ;  thero  is 
development  of  variety,  and  the  unity  of  princes  and  people  is 
deeper  and  more  living.  The  only  unity  practicable  ana  needful 
in  Thibaut's  judgment  wss  one  of  law ;  and  for  such  all  the 
German  Governments  should  labour.  His  review  of  the  state  of 
jurisprudence  in  Germany  is  severe ;  it  recalls  tne  contemporane- 
ous criticisms  passed  by  Bonthain  on  English  law.  Thibaut  pointed 
out  luminously  the  contrast  between  the  fundamental  conceptions 
of  Roman  and  German  society,  and  the  inadequacy  of  Roman  law 
to  supply  defects  in  German  jurisprudence,  it  was  not  pleasing 
to  many  jurists  to  be  told  that  a  few  lectures  on  the  laws  of  the 
Chinese  would  do  mors  to  awaken  a  true  judicial 
than  minute  disquisitions  on  the  Roman  law  of  intestacy— 
the  full  effect  of.  which  Thibaut  himself  did  not 
perhaps  conciive.  Tho  essay  was  as  much  a  condemnation  of  the 
entire  state  of  jurisprudence  as  an  argument  for  codification  ;  it 
waa  a  challenge  to  civilians  to  justify  their  very  existence.  Savigny 
took  up  the  challenge  thus  thrown  down  ;  and  a  long  controversy 
aa  to  points  not  very  clearly  defined  took  place.  The  glory  of 
the  controversy  belonged  to  Savigny;  the  real  victory  rested  with 
Thibaut  By  recent  legislation  Germany  haa  carried  out  some  of 
the  ideas  of  Thibaut ;  and  other*  indicated  bnt  not  developed  in 
his' essay  remain  to  be  completed  by  a  scientific  school  of  jurists. 
One  of  his  works  best  worth  reading  is  his  Theory  qf  Construction. 
Though  directly  applicable  to  Roman  law,  it  is  of  general  nae. 
The  subject  is  divided  into  two  branches — "Interpretation  nach 
der  Absicht  des  OeseUgeber "  snd  "Interpretation  nach. dent 
Grande  des  Gesotxes,"  or,  as  Austin  expresses  the  distinction  in  a 
marginal  note  on  hie  copy,  "  What  the  legislator  would  hsvs  con- 
templated had  he  conceived  his  purpose  completely  and  distinctly, 
and  what  the  legislator  actually  contemplated  "  It  would  be  inter- 
esting to  compare  the  rules  of  interpretation  stated  by  Thibaut  with 
ths  rules  of  construction,  familiar  to  English  lawyers,  laid  down  by 
Coke  in  Heydon's  Case,  8,  7b,  Reports.  Thibaut's  best-known  work 
la  on  the  Pandects  (SysU.u  des  Pan  ' 
part 
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e  in  fleyaon  s  tjasc,  a,  i  n,  jurporu.  i  n.oaut  b  Dest-nnown  wont 
n  the  Pandects  (SysU.u  des  PanddcUnrtehts,  8  vols.,  1808),  a 
;  of  which  wss  translated  by  Lord-Justice  Lindley.  He  wsa 
of  the  earliest  to  criticirs  tho  divisions  found  in  the  Institute*, 
snd  he  carried  on  with  Hugo  a  controversy  as  to  tbeso  points. 
Thibaut's  own  classification  earlier  is  unsatisfactory.  Ho  divided 
the  subject  into  publio  law  (that  which  treats  of  tho  relations 
between  Government  and  subjects),  private  law,  and  international  , 
law.  Public  law  he  subdivided  into  constitutional  law  (Stoats- 
reeht,  the  laws  binding  on  tho  sovereign)  and  administrative  law 
{Reoierunarrecht,  or  criminal  law,  snd  laws  relating  to  finance  and 
police).  The  laws  relating  to  civil  procrsa  were  dealt  with  partly 
under  administrative  law  and  partly  under  private  law.  Status 
was  placed  partly  in  the  former  partly  in  the  latter;  and  tho  law 
as  to  guardianship  and  parental  authority  ia  treated  as  a  part  of 
the  law  of  polios.  Thibaut,  however,  abandoned  in  practice  this 
unscientific  division.  One  of  his  most  interesting  works  is  his 
posthumous  treatiae  on  tho  "Code  Civil,"  Lekrbueh  des  frantOs- 
xschen  CivUreehts  in  sitter  Vergleiehung  mil  dem  rMnischtn  Civil- 
rtcht.  While  criticizing  the  code,  .which  ho  designates  ss  in  tho 
highest  degree  unsystematic,  ho  recognizes  in  it  merits  which 
German  jurists  of  his  time  wore  reluctant  to  admit 

In  modern  Geruisn  legul  literature  Thibaut's  influence  is  not  very 
perceptible.  Even  it  Heidelberg  it  waa  quickly  superseded  by  that 
of  his  successor,  Yangcrow,  and  in  Germany  his  works  are  now  littlo 
used  as  text-books.  But  those  best  ablo  to  judge  Thibaut  have 
most  praised  him.  Austiu,  who  owed  much  to  him,  describes  him 
as  one  "  who  for  penetrating  acutcness,  rectitude  of  judgment  and 
dopth  of  learning,  and  eloquence  of  exposition  m3y  bo  placed,  t>y 
tho  side  of  Von  Savigny,  at  tho  head  of  all  living  civilians ; 
and' elsewhere  he  praises  Thibaut's  indefatigable  perwverancs  ma 
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"  capacity  not  snrpassable."  High  though  such  oologies  are,  they 
aro  scarcely  adequate.  In  Thibaut's  works  are  promises  which  ho 
did  not  fulfil,  and  thev  contain  fertile  suggestions  which  future 
jurists  may  utilize.  It  was  not  the  least  of  his  merits  that  he 
Introduced  scientific  methods  into  legal  practice  and  practical 
•ease  into  jurisprudence.  (J.  M+.) 

THIELT,  a  town  of  Belgium,  in  the  province  of  West 
Flanders,  15  miles  south-south-east  of  Bruges,  on  a  branch 
line  botween  lngelmunster  and  Deynze.  It  manufactures 
linen  and  woollen  goods,  gloves,  vinogar  and  spirits,  and 
has  tanneries  and  bleacherica.  There  is  also  some  trade  in 
cattle  and  grain.  The  town  was  of  considerable  import- 
ance in  the  Middle  Ages,  but  was  almost  entirely  destroyed 
by  fire  in  1333,  a  calamity  from  which  it  never  wholly 
rocovcrod.    The  population  in  1876  was  10,527. 

THIERRY,  the  name  of  two  excellent  French  historians, 
brothers  (Augustin  and  Amedee),  both  of  whom,  though 
their  literary  and  historical  faculty  was  not  quite  equal, 
displayed  the  same  devotion  to  historical  study. 

L  Jacques  Nicolas  Augustin  Thierry  (1795-1856), 
the  elder  and  most  gifted,  was  born  at  Blois  on  tho  10th 
May  1795.  lie  had  no  advantages  of  birth  or  fortune, 
but  was  greatly  distinguished  at  tho  Blois  prammar  school, 
and  entered  tho  Ecole  Normale,  an  establishment  which, 
designed  on  the  best  principles  to  supply  France  with 
perfectly  equipped  teachers,  has  on  the  whole  dono  more 
service  to  journalism  and  literature  than  to  pedagogy. 
Ho  appears  to  havo  been  very  susceptible  to  personal 
influences,  and  was  for  a  tirao  docile  to  St  Simon  and 
afterwards  to  Comte.  But  his  real  bent  was  towards  more 
solid  studies,  and,  under  the  impulse  of  tho  strong  current 
setting  at  the  time  towards  tnediajval  research,  he  began, 
and  in  1825  published,  his  History  of  the  Norman  Conquest 
of  England,  much  altered  and  improved  in  the  later  edition 
of  1840.  Two  years  later  ho  published  important  Lettres 
$ur  VHUtoire  de  France,  attacking  the  traditional  method 
of  history-writing,  and  recommending  recourse  to  the 
original  documents.  About  this  time  the  heavy  calamity 
of  blindness  threatened  him,  and  by  1830  he  had  totally 
lost  his  sight.  His  marriage,  however,  with  Julie  do 
Qucrengal,  a  woman  of  ability,  considerably  lightened  his 
misfortune,  and  about  the  same  time  he  was  elected  to 
the  Academie  des  Inscriptions.  He  continued  to  pursue 
his  historical  studies,  now  through  other  eyes,  and  in 
1834  published  Dix  Am  (TlZtudct  Ifistoriqve*,  which  was 
followed  by  his  capital  work,  tho  Ricitt  Merovingicnt,  in 
1840.  His  later  years  were  chiefly  occupied  in  the  study 
of  tho  history  of  tho  Tiers  Etat,  which  bore  fruit  in  more 
than  one  publication.   He  died  at  Paris  on  May  22,  1856. 

The  duller  school  of  picturesque  Dryasdusts  (a  rather  miraculous 
combination)  who  hare  profited  by  Thierry's  labours  and  continued 
his  work  hare  sometimes  charged  both  him  and  his  brother  with 
having  entered  on  history  with  their  minds  full  of  Walter  Scott, 
and  with  having  subordinated  facts  to  graphic  presentation.  Tho 
charge  is  entirely  unjust,  and  is  generally  fouud  in  tho  mouths 
of  those  who  are  particularly  ill  qualified  to  tnako  it,  inasmuch  as 
thoy  owo  Thierry  nearly  everything  in  style.  Uy  others  ho  is  de- 
scribed as  tho  founder  of  the  picturesque  school,  and  in  tbrj  capa- 
city, no  doubt,  he  has  much  to  answer  for.  His  owa  work,  how- 
ever, is  of  a  Tcry  high  and  remarksblo  character.  He  had  hardly 
any  forerunners,  unless  Gibbon  may  be  counted  as  one,  and  his 
freedom  from  the  besetting  sin  of  his  own  school — tho  subordina- 
tion of  sober  history  to  picturesque  description  and  romantic 
narrative— is  best  seen  by  comparing  him  with  his  contemporary 
Barante,  who,  however,  is  himself  nol  to  be  named  otherwise  than 
honoris  causa. 

H  Am £d#.e  Simon  Domtniqtt!  Thierry  (17W-1873) 
was  the  younger  brother  of  Augustin,  and  was  born  on 
the  2d  August  1797.  He  begar.  life  as  a  journalist  (after 
an  essay,  like  his  brother,  at  echoolmastering),  was  con- 
nected with  tho  famous  romantic  harbinger  tho  Globe,  and 
obtained  a  small  Government  clerkship.  His  lirst  hook 
was  a  brief  history  of  Guienno  in  1825,  and  three  years 
later  appeared  the  Hittoirt  eUt  Qauloit,  which  was  received 


with  much  favour,  and  obtained  him,  from  the  royalist 
premier  Martignac,  a  history  professorship  at  Besancpn. 
He  was,  however,  thought  too  liberal  for  the  Government 
of  Charles  X.,  and  his  lectures  were  stopped,  with  the 
result  of  securing  him,  after  the  revolution,  the  important 
post  of  prefect  of  the  Haute-Sa5ne,  which  ho  held  eight 
years.  During  this  time  bo  published  nothing.  In  1838 
he  was  transferred  to  the  council  of  state  as  master  of 
requests,  which  post,  he  held  through  tho  revolution  of 
1848  and  the  coup  d'etat  till  1860,  when  he  was  mado 
senator— a  paid  oflico,  it  must  bo  remembered,  and,  in 
effect,  a  lucrative  sinecure.  He  also  passed  through  all  tho 
tanks  of  tho  Legion  of  Honour,  became  a  member  of  the 
Academie  des  Inscriptions  in  1841,  and  in  1862  received 
the  honorary  degree  of  D.C.L.  at  Oxford.  He  had,  except 
during  the  time  'of  his  prefecture,  never  intermitted  his 
literary  work,  being  a  constant  contributor  to  the  Revue 
des  Devx  Monde},  his  articles  (usually  worked  up  after- 
wards into  books)  almost  all  dealing  with  Roman  Gaul 
and  its  period.  Tho  chief  were  the  Histoire  cTAttila 
(1856),  frequently  reprinted,  the  Hittoire  de  la  Gaule  tout 
('Administration  Romaine  (1840-2),  a  Tableau  de  I' Empire 
Romain,  and,  in  imitation  of  his  brother,  certain  Ricitt  of 
Roman  history,  a  book  on  St  Jerome  in  1867,  and  one 
on  Chrytostom  and  Eudoxia  in  1873.  He  died  March 
27,  1873. 

His  literary  and  historical  genius  was  perhaps  inferior  to  hit 
brother's,  and  ho  exhibits  more  cf  tho  defects  of  tho  anecdotic 
method  of  writing  history,  but  ho  shared  Auguatin's  passion  for 
going  to  the  fountainhead  and  for  animating  tho  dry  bonca  of  mere 
chronicles  and  mere  academic  discussions  with  accounts  of  the  lifa 
of  peoples. 

THIERS,  a  town  of  France,  chef-lieu  of  an  atrondissc- 
ment  in  the  department  of  Puy-de-Dome,  on  the  railway 
between  Clermont  and  St  Etienne,  24  miles  east-north- 
east of  the  former  town.  It  is  most  picturesquely  situated 
on  tho  sido  of  a  hill,  at  the  font  of  which  the  Durollo 
rapidly  descends  through  a  narrow  valley  into  the  Dore,  in 
its  turn  a  tributary  of  the  Allicr.  Tho  streets,  rising  in 
steep  rows,  contain  many  wooden  and  gabled  houses,  some 
of  which  arc  as  old  as  the  15th  century,  and  a  fino  view 
of  the  Plain  lof  Limagne  and  the  Dome  Hills  is  obtainable 
from  the  terraces.  .  All  the  processes  of  making  cutlery 
may  be  seen  at  Thiers,  giving  employment  to  12,000  work- 
men in  tho  town  and  the  villages  within  a  radius  of  6  to  7 
miles.  Sheath-making,  tanning,  and  paper-making  (chiefly 
stamps  and  playing  cards)  employ  8000  hands,  and  tho 
business  done  reaches  £1,200,000  perannum.  Thochurch 
of  Le  Mouticr,  so  named  from  a  Benedictine  monastery 
of  which  it  formed  part,  contains  building  of  the  7th,  8tb, 
and  11th  centuries;  the  tower  is  more  modern.  There 
were  12,005  inhabitants  in  1886  (commune  16,754). 

Thiers  was  sacked  in  523  by  the  soldiers  of  Thierry,  the  »on  of 
Clovis  ;  and  Gregory  of  Tours  speaks  of  a  wooden  chapel  which 
then  existed  here  (on  the  site  of  the  present  church  of  Le  Mouticr). 
The  church  of  St  Genex  was  built  in  573  by  Avitus,  bishop  of 
Clermont,  on  the  site  of  tho  ancient  Tigtmum  Castrum,  w»s  rebuilt 
in  1016  by  Wido,  lord  of  Thiers,  and  again  in  the  12th  century. 
There  is  some  curious  mosaic  work  of  the  12th  century,  and  a  fine 
tomb  of  the  18th.  Tho  commercial  importance  of  Thiers  was 
greatly  increased  threo  centuries  ago,  when  the  manufacture  of  tho 
larger"  kinds  of  cutlery  was  introduced  front  Chateldon,  between 
Vichy  and  Thiers. 

THIERS,  Louts  Adoi.fiie  (1797-1877),  "liberator  of 
the  territory,"  as  even  tho  short-lived  gratitude  of  France 
continues  to  call  him,  was  born  at  Marseilles  on  April  16, 
17P7.  His  family  are  somewhat  grandiloquently  spoken 
of  as  "cloth  merchants  ruined  by  tho  Revolution,"  but  it 
seems  that  at  the  actual  timo  of  his  birth  his  father  was 
a  locksmith.  His  mother  belonged  to  the  family  of  tho 
Chcnicrs,  and  ho  was  well  educated,  first  at  tho  Lycee  of 
Marseilles,  and  then  in  the  faculty  of  law  at  Aix.  Here 
ho  began  his  life-loog  friendship  with  Mignet,  and  was 
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called  to  the  bar  at  the  age  of  23.    He  had,  however,  little 
taste  for  law  and  much  for  literature  ;  and  he  obtained  (it 
is  said  by  an  ingenious  trick,  and  in  spite  of  unfair  and 
prejudiced  attempts  to  deprive  him  of  it)  an  academic 
prize  at  Aix — for  a  discourse  on  Yauvenargues.    In  the 
early  autumn  of  1821  Thiers  went  to  Paris,  and  was 
quickly  introduced  as  a  contributor  to  the  Constitutional, 
at  first  on  literary  and  then  on  general  and  especially 
political  subjects,  as  well  as  art  and  the  drama.    In  each 
of  the  years  immediately  following  his  arrival  in  Paris  he 
collected  and  published  a  volume  of  his  Constitutional 
articles,  the  first  on  the  salon  of  1822,  the  second  on  a 
tour  in  the  Pyrenees.    He  was  put  out  of  all  need  of 
money  by  the  singular  benefaction  of  Cotta,  the  well- 
known  Stuttgart  publisher,  who  was  part-propriotor  of  the 
Constitutionnel,  and  made  over  to  Thiers  his  dividends,  or 
part  of  them.    Meanwhile  he  became  very  well  known  in 
Liberal  society,  especially  in  the  house  of  Laffitte,  and  he 
had  begun  and  was  rapidly  compiling  (at  first  with  the 
assistance  of  M.  Felix  Bod  in  and  afterwards  alone)  the 
celebrated  HUioire  de  la  Revolution  Franfaite,  which 
founded  his  literary  and  helped  his  political  fame.  The 
first  two  volumes  appeared  in  1823,  the  last  two  (of  ten) 
in  1827.    The  book  brought  him  little  profit  at  first,  but 
became  immensely  popular.    The  well-known  sentence  of 
Cartyle,  that  it  is  "as  far  as  possible  from  meriting  its 
high  reputation,"  is  in  strictness  justified,  not  merely  in 
regard  to  this,  but  in  regard  to  all  Thiers'?  historical  work, 
which  is  only  too  frequently  marked  by  extreme  inaccu- 
racy, by  prejudice  which  passes  the  limits  of  accidental 
unfairness  and  sometimes  seems  to  approach  those  of 
positive  dishonesty,  and  by  an  almost  complete  indifference 
to  the  merits  as  compared  with  tho  successes  of  his  heroes. 
But  Carlyle  himself  admits  that  Thiers  is  "  a  brisk  man 
in  his  way,  and  will  tell  you  much  if  you  kuow  nothing." 
In  other  words,  the  Histoire  de  la  Revolution  (again  like 
its  author's  other  work)  possesses  in  a  very  high  degree 
the  gifts  of  clearness,  liveliness,  and  intelligible  handling 
which  so  often  distinguish  French  writing.    Coming  as 
it  did  just  when  the  reaction  against  the  Revolution  was 
about  to  turn  into  another  reaction  in  its  favour,  it  was 
assured  of  success. 

For  a  moment  it  seemed  as  if  the  author  had  definitely 
chosen  the  lot  of  a  literary  man,  even  of  a  literary  hack. 
He  planned  an  Histoire  Generate,  and  was  about  to  survey 
mankind  from  China  to  Peru  on  the  deck  of  a  French 
man-of-war  as  a  preliminary  process.  But  the  accession 
to  power  of  the  Polignac  ministry  in  August  1829  changed 
his  projects,  and  at  the  beginning  of  the  next  year  Thiers, 
with  Armand  Carrel,  Mignet,  and  others,  started  tL<> 
National,  a  new  opposition  newspaper,  which  openly 
attacked  the  older  Bourbon  line  and  was  foremost  in  pro- 
voking the  famous  and  fatal  Ordonnances  of  July.  Thiers 
himself  was  the  soul  (or  at  least  one  of  the  souls)  of  tho 
actual  revolution.  Vfhat  share  he  had  in  the  process 
sometimes  attributed  to  him  of  "  overcoming  the  scruples 
of  Louis  Philippe  "  is  no  doubt  a  debateable  question,  with 
the  problem*  in  limine  of  the  debate  whether  Louis 
Philippe  had  any  scruples  to  overcome.  At  any  rato 
Thiers  had  his  reward.  He  ranked,  if  not  at  once,  yet 
very  soon,  as  one  of  the  radical  though  not  republican 
supporters  of  the  new  dynasty,  in  opposition  to  the  party 
of  which  his  rival  Guizot  was  the  chief  literary  man,  and 
Guuot's  patron  the  duke  of  Broglie  the  main  pillar  among 
the  nobility,  and  which  might  be  called  by  comparison 
Conservative.  At  first  Thiers,  though  elected  deputy  for 
Aix,  obtained  only  subordinate  places  in  the  ministry  of 
finance.  After  the  overthrow  of  his  patron  Laffitte,  he 
seemed  to  change  his  politics  and  becamo  much  less 
radical,  and,  after  the  troubles  of  June  1832,  this  tend- 


ency was  strengthened  or  rewarded  by  his  appointment  to 
tho  ministry  of  the  interior.  He  repeatedly  changed  bib 
portfolio,  but  remained  in  office  for  four  years,  became 
president  of  the  council  and  in  effect  prime  minister,  and 
began  the  series  of  quarrels  and  jealousies  with  Guizot 
which  make  one  of  the  chief  and  not  the  most  creditable 
features  of  the  politics  of  the  reign.  At  the  time  of  his 
resignation  in  1836  he  was  foreign  minister,  and,  as 
usual,  wished  for  a  spirited  policy  in  Spain,  which  he  could 
not  carry  out.  He  travelled  in  Italy  for  some  time,  and  it 
was  not  till  1838  that  he  began  a  regular  campaign  of 
parliamentary  opposition,  which  in  March  1840  made  him 
president  of  the  council  and  foreign  minister  for  the  second 
time.  But  he  held  the  position  barely  six  months,  and, 
being  unable  to  force  on  the  king  an  anti-English  and 

;  anti-Turkish  policy,  resigned  on  October  29,  after  having, 
as  was  generally  thought,  with  the  direct  purpose  of  stir- 
ring up  Anglophobia,  begged  the  body  of  Napoleon  from 
England.  This  was  made  the  occasion  of  the  ceremony 
immortally  ridiculed  by  Thackeray,  and,  it  is  said,  con- 
demned by  Thiers  himself  a3  unworthy  of  the  occasion. 
He  now  had  littlo  to  do  with  politics  for  6ome  years,  and 
spent  his  time  on  the  preparation,  on  a  much  larger  scale 
than  his  first  work,  of  his  Histoire  du  Consulat  tt  de 
I' Empire,  the  first  volume  of  which  appeared  in  1840,  and 
which  continued  to  occupy  him  for  more  than  tweuly 
years  of  composition  and  nearly  tweuty  of  publication. 
During  the  interval,  though  he  was  still  a  member  of  the 
chamber,  he  spoke  rarely,  but  after  tho  beginning  of  1846 
his  appearances  were  more  frequent,  and  he  was  evidently 

!  bidding  once  more  for  power  on  the  liberal  and  reforming 
side.  Immediately  before  the  revolution  of  February  he 
went  to  all  but  tho  greatest  lengths,  and  when  it  broke 
out  he  and  Odillon  Barrot  were  summoned  by  the  king, 
but  it  was  too  late.  Thiers  was  unable  to  govern  the 
forces  he  had  helped  to  gather,  and  ho  resigned. 

Under  the  republic  he  took  up  the  position  of  conserva- 
tive republican,  which  ho  ever  afterwards  maintained  (his 
acceptance  of  the  republic  being  not  much  more  heartfelt 
than  his  subsequent  acceptance,  after  an  interval,  of  the 
empire),  and  ho  never  took  office.  But  tho  consistency  of 
his  conduct,  especially  in  voting  for  Prince  Louis  Napoleon 
as  president,  was  often  and  sharply  criticized,  one  of  the 
criticisms  leading  to  a  duel  with  a  fellow  doputy,  Bixio. 
On  the  whole,  his  conduct  during  these  years,  and  still 
more  during  the  last  years  of  Louis  Philippe,  may  be  said 
to  have  been  not  wholly  creditable.  He  was  arrested  at 
the  coup  ditat  (when  some  malicious  and  apparently 
false  stories  were  spread  as  to  his  cowardice),  was  sent 
to  Mazas,  and  then  escorted  out  of  France  But  in  the 
following  summer  he  was  allowed  to  return.  For  the  next 
decade  his  history  was  almost  a  blank,  his  time  being 
occupied  for  the  most  part  on  7//«  Consulate  and  t/te 
Empire.  It  was  not  till  1863  that  he  re-entered  political 
life,  being  elected  by  a  Parisian  constituency  in  opposition 
to  tho  Government  candidate.  For  tho  seven  years  follow- 
ing he  was  the  chief  speaker  among  the  email  band  of 
anti  Imperialists  in  tho  French  chamber,  and  was  regarded 
goncrally  as  the  most  formidable  enemy  of  the  empire, — 
all  the  moro  formidable  because  he  never  gave  occasion 
for  taking  any  violent  steps  against  him.  It  has  been 
pointed  out  that,  whilo  nominally  protesting  against  tie 
foreign  enterprises  of  the  empire,  he  perpetually  harped 
on  French  loss  of  prestigo,  and  so  contributed  more  than 
any  one  elso  to  stir  up  tho  fatal  spirit  which  brought 
on  the  war  of  1870,  and  that,  while  constantly  criticizing 
and  weakening  the  Government  of  his  country,  he  gave 
it  no  help  nor  even  offered  any.  Even  wh«n  tho  Liberal- 
Imperialist  Ollivier  ministry  was  formed,  he  maintained 
at  first  an  anything  but  benevolent  neutrality,  and  the., 
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an  open  opposition,  and  it  would  be  pleasant  to  feel  more 
certain  than  we  can  feel  that  hia  vigorous  denuncia- 
tion of  the  war  with  Prussia  was  tho  result  of  honest 
conviction,  and  not  merely  of  tho  fact  that  it  was  not  Kit 
war.  At  any  rate,  it  brought  him  great  unpopularity  for 
the  moment,  with  a  corresponding  reaction  of  gratitude 
when  tho  crash  came.  Again  it  is  impossible  to  be  sure 
whether  mere  "  canniness,"  or  something  better,  kept  him 
from- joining  the  Government  of  the  National  Defence,  of 
which  he  was  in  a  manner  the  author. 

Nevertheless  the  collapse  of  the  empire  was  a  great 
opportunity  for  Thiers,  and  it  was  worthily  accepted.  He 
undertook  in  the  latter  port  of  September  and  the  first 
three  weeks  of  October  a  circular  tour  to  the  different 
courts  of  Europe,  in  the  hope  (which  ho  probably  know  to 
be  a  vain  one,  though  the  knowledge  neither  daunted  his 
spirit  nor  relaxed  his  efforts)  of  obtaining  some  inter- 
vention, or  at  least  some  good  offices.  The  mission  was 
unsuccessful;  but  the  negotiator  was  on  its  conclusion 
immediately  charged  with  another— that  of  obtaining,  if 
possible,  an  armistice  directly  from  Prince  Bismarck.  For 
a  time  this  also  failed,  as  the  Provisional  Government 
would  not  accept  the  German  conditions ;  but  at  lost 
Franco  was  forced  to  yield.  The  armistice  having  been 
arranged,  and  the  opportunity  having  been  thus  obtained 
of  electing  a  National  Assembly,  Thiers  was  chosen  deputy 
by  more  than  twenty  constituencies  (of  which  he  preferred 
Paris),  and  was  at  once  elected  by  the  Assembly  itaelf 
practically  president,  nominally  "  chef  du  pouvoir  oxe- 
cutif."  Ho  lost  no  time  in  choosing  a  coalition  cabinet, 
and  then  personally  took  up  the  negotiation  of  peace 
Probably  no  statesman  has  ever  had  a  more  disgusting 
task ;  and  tho  fact  that  he  discharged  it  to  tho  satisfaction 
of  a  vast  majority,  even  in  a  nation  popularly  reputed  the 
vainest,  the  least  ballasted  with  common  sense,  and  the 
most  ungrateful  to  public  sorvants  who  are  unsuccessful,  is 
tho  strongest  testimony  to  Thiers's  merits.  After  contest- 
ing tho  matter,  on  the  one  eido  with  the  determination  of 
Germany  to  have  tho  pound  of  flesh,  on  tho  other  with 
tho  reluctance  of  the  Assembly  to  submit  to  the  knife,  he 
succeeded  in  convincing  the  deputies  that  the  peace  was 
necessary,  and  it  was  (March  1,  1871)  voted  by  more  than 
five  to  one. 

Thiers  held  office  for  more  than  two  years  after  this 
event,— a  length  of  tenure  which,  in  tho  circumstances 
and  considering  the  French  temper,  is  very  surprising,  and 
shows  the  strength  of  the  general  conviction  that  ho  alono 
could  be  trusted.  Ho  had  at  first  to  meet  and  crush  at 
once  the  mad  enterprise  of  tho  Paris  commune ;  and  the 
severity  which  was  undoubtedly  shown  in  doing  this  is 
more  than  justified  by  two  considerations, — first,  that 
failure  to  suppress  it  would  have  meant  anarchy  through- 
out France;  and,  secondly,  that  tho  Germans  would 
almost  to  a  certainty  have  made  it  a  pretext  for  further 
demands.  Soon  after  this  was  accomplished,  Thiers  be- 
came (August  30)  in  name  as  well  as  in  fact  president  of 
the  republic,  and  ho  set  himself  with  vigour  and  success 
to  the  tasks  of  rearranging  tho  army,  tho  finances  (includ- 
ing the  paying  off  of  the  war  indemnity),  and  tho  civil 
service,  and  of  procuring  tho  withdrawal  of  tho  Gorman 
army  of  occupation. 

The  Btrong  personal  will  and  inflexible  opinions  of  the 
president  had  much  to  do  with  the  resurrection  of  France ; 
but  tho  very  same  facts  made  it  inevitable  that  ho 
should  excito  violent  opposition.  It  seems  to  bo  gene- 
rally acknowledged  that  to  him  personally  were  duo  tho 
establishment  and  retention  of  tho  republican  rather  than 
tho  monarchical  form  of  government,  to  which  latter  tho 
Assembly  as  first  elected  was  notoriously  disposed.  Ho 
was  a  confirmed  protectionist,  and  freo-trado  ideas  bad 
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mado  great  way  in  Franco  undor  tho  empire  :  he  was,  an 
advocate  of  long  military  service,  and  the  devotees  of  ta 
revanche  were  all  for  tho  introduction  of  general  and  com- 
pulsory but  short  service.  Both  his  talents  and  his  tamper 
made  him  utterly  indisposed  to  maintain  the  distant, 
Olympian,  apparently  inactive,  attitudo  which  is  supposed 
to  bo  incumbent  on  a  republican  president ;  and  (for  hia 
tongue  was  never  a  carefully  governed  one)  he  sometimes 
let  drop  expressions  scarcely  consistent  with  constitutional 
theories  of  the  relation  of  tho  chief  of  tho  state,  whether 
president  or  king,  to  parliament.  In  January  1872  ho 
formally  tendered  his  resignation ;  but  the  country  was 
then  in  too  manifestly  disorganized  a  condition  to  allow 
even  his  enemies  to  accept  it  His  position,  however,  was 
clearly  one  not  tenable  for  long  in  such  a  country  as 
France.  The  Right  (and  not  merely  the  Extreme  Bight) 
hated  him  for  his  -opposition  to  the  restoration  of  tho 
monarchy,  and  with  some  justice  reminded  him  of  formor 
declarations  and  opinions  on  tho  subject ;  the  Extreme  Left 
could  not  forgive  the  suppression  of  the  commune,  while 
some  radical  leaders,  who  may  have  had  little  sympathy 
with  the  commune  itself,  saw  in  his  great  reputation  and 
imperious  personality  a  bar  to  their  own  accession  to  power. 
His  chief  supporters— men  like  Remusat,  Bartheloiny  Saint- 
Hilaire,  and  Jules  Simon— were  men  rather  of  the  past  than 
of  the  present ;  and  he  had  few  younger  adhorents. 

The  year  1873  was,  as  a  parliamentary  year  in  France, 
occupied  to  a  great  extent  with  attacks  on  Thiers!  In 
tho  early  spring  regulations  were  proposed,  and  on  April 
13  were  carried,  which  were  intended  to  restrict  tho 
executive  and  especially  the  parliamentary  powers  of  tho 
president.  On  the  27th  of  the  same  month  a  contested 
election  in  Paris,  resulting  in  the  return  of  the  opposi- 
tion candidato,  M.  Barodet,  was  regarded  as  a  grave 
disaster  for  the  Thiers  Government,  and  that  Government 
was  not  much  strengthened  by  a  dissolution  and  rccon- 
stitution  of  tho  cabinet  on  May  19.  Immediately  after- 
wards the  question  was  brought  to  a  head  by  an  interpel- 
lation moved  by  the  duke  of  Broglie.  Tho  president 
declared  that  ho  should  take  this  as  a  vote  of  want  of 
confidence ;  and  in  tho  debates  which  followed  a  vote  of 
this  character  (though  on  a  different  formal  issue,  and 
proposed  by  M.  Ernoul)  was  carried  by  16  votes  in  a 
house  of  704.    Thiers  at  once  resigned  (May  21). 

He  survived  his  foil  four  years,  continuing  to  sit  in  tho 
Assembly,  and,  after  the  dissolution  of  1876,  in  the  Chamber 
of  Deputies,  and  sometimes,  though  rarely,  speaking.  Ho 
was  also,  on  the  occasion  of  this  dissolution,  elected  senator 
for  Belfort,  which  his  exertions  bad  saved  for  Franco ;  but 
he  preferred  the  lower  house,  where  he  sat  as  of  old  for 
Paris.  On  May  16,  1877,  he  was  one  of  the  "363  "  who 
voted  want  of  confidence  in  tho  Broglie  ministry  (thus 
paying  hia  dobta),  and  he  took  considerable  part  in  organ- 
ising tho  subsequent  electoral  campaign.  But  he  wp^ 
not  destined  to  see  its  success,  being  fatally  struck  with 
apoplexy  at  St  Germain -en- Laye  on  Septomber  3.  Thiers 
had  long  been  married,  and  his  wife  and  sister-in-law, 
Mile.  Dosne,  were  his  constant  companions ;  -but  he  left  no 
children,  and  had  had  only  one— a  daughter,— who  long 
predeceased  him.  He  had  been  a  member  of  tho  Academy 
since  i831.  His  personal  appearance  was  remarkable, 
and  not  imposing,  for  ho  was  very  short,  with  plain 
features,  ungainly  gestures  and  manners,  very  near-sighted, 
and  of  disagreeable  voice;  yet  he  became  (after  wisely 
giving  up  an  attempt  at  tho  ornate  styjo  of  oratory)  a  very 
effective  speaker  in  a  kind  of  conversational  manner,  and 
in  the  epigram  of  debato  he  had  no  superior  among  tho 
statesmen  of  his  tirco  except  Lord  Beaconsfield. 

Thieni  i*  by  far  the  mo«t  gifted  tnd  intonating  of  tho  group 
of  literary  aUtwmen— not  mUuuen  who  hav«  h»U  *  pcncJiaxt  for 
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Utenrare,  but  men  of  letter*  whose  literary  distinction  has  mado 
them  politicians— which  forms  a  uniqno  feature  in  tho  French 
political  history  of  this  century.  Numerous  as  these  aro,  there  are 
only  two  who  are  at  all  eoruparablo  to  him— Cuizot  and  Lamarti  ie  ; 
»n i  as  a  statesman  he  stands  far  abort  lioth.  Nor  is  this  eminence 
merdy  due  to  his  great  opportunity  in  1870  ;  for  Gaizot  might 
under  Louis  Philippe  have  almost  made  himself  a  Freoch  Walpole,  at 
lent  a  French  Pal  in  erst  on,  and  Lamartine's  opportunities  after  1848 
wen,  for  a  man  of  political  genius,  illimitable.  .  Hut  both  failed, 
— Lunartiue  almost  ludicrously, — whilo  Thiers  ill  hard  conditions 
tnsdt  a  striking  if  not  a  brilliant  success.  A  devil's  advocato  may 
■Diked  urge  that  his  egotist  and  almost  gasconading  temperament 
itood  him  in  stead  in  the  trying  circumstances  of  his  negotiations 
with  the  powers  and  with  Prince  Rismarck, — but  this  is  not  really 
to  Lis  discredit.  No  less  maiterful  methods  than  his  would  hare 
fuffired  to  bring  France  into  order  from  the  chaoa  succeeding  tho 
fill  of  the  empire  and  the  invasion  of  the  Germans.  But  Thiers  only 
t!io«t>l  well  when  he  was  practically  supremo.  Evon  as  the  minister 
of  a  constitutional  monarch  his  intolerance  of  interference  or  joint 
ttiUiority,  his  temper  at  onco  imperious  aud  intriguing,  his  invete- 
rate inclination  towards  brigut,  that  is  to  say,  underhand  rivalry  and 
caballing  for  power  and  place,  showod  themselves  unfavourably ;  and 
buconitaut  teudency  to  inflame  the  ■gjtres.ivo  and  chauvinist  spirit 
of  his  couutry.  though  it  may  fairly  claim  to  havo  beeu  a  kind  of 
patriotism,  neglected  fact,  was  not  based  on  any  just  estiuiato  of 
the  relative  power  and  interests  of  France,  and  led  his  country  more 
thin  onco  to  the  verge— once,  though  he  affected  to  warn  her  oir, 
ertr  tho  verge— of  a  great  calamity.  In  opposition,  both  under 
Louis  Philippe  and  under  the  empire,  and  cveu  to  some  extcut  in  the 
list  four  years  of  his  life,  his  worse  qualities  wore  always  manifest nL 
lint  with  all  theso  drawbacks  ho  conquered  aud  will  retain  a  place 
in  what  is  perhaps  the  highest,  ss  it  is  certainly  the  smallest,  class 
of  statesmen — the  class  of  thoso  to  whom  their  country  has  had 
recourse  in  a  great  disaster,  who  have  shown  in  bringing  her  through 
that  disaster  tho  utmost  constancy,  courage,  devotion,  and  skill, 
sod  who  have  been  rewarded  by  as  much  success  as  the  occasion 
permitted. 

As  a  man  of  letters  Thiers  is  very  much  smaller.  Ho  liaa  not 
only  the  fault  of  diffuscneaa,  which  is  common  to  so  many  of  tho 
best-known  histories  of  this  century,  bnt  others  as  serious  or  more 
so.  The  charge  of  dishonesty  is  one  never  to  be  lightly  uiado 
against  men  of  such  distinction  as  his,  especially  when  their  cvi- 
drat  confidence  in  their  own  infallibility,  their  faculty  of  ingenious 
casuistry,  and  the  strength  of  will  which  makes  them  (unconsciouidy, 


wo  doubt)  close  aud  keep  closed  the  eyes  of  their  mi^d  to  all  incou 
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charitable  explanation, 
with  the  men  of  the 


anirry,  and  \velI.5op|>orted  protest*  against  his  unfairness  wero  not 
lacking.  Although  his  search  among  documents  was  undoubtedly 
wide,  its  results  are  by  no  means  always  acenrato,  aud  hia  admirers 
themselves  admit  great  inequalities  of  style  in  him.  These 
characteristics  reappear  (accompanied,  however,  by  frequent  touchca 
of  the  epigrammatic  power  above  mentioned,  which  seems  to  have 
com*  to  Thiers  more  readily  as  an  orator  or  •  journalist  than  as  an 
historian)  in  hia  speeches,  which  havo,  aince  hia  death,  been 
collected  in  many  volume*,  by  hi*  widow.  Saint*- Reuve,  whoa* 
notice*  of  Thiers  are  generally  kindly,  aay*  of  him,  "  M.  Thiers 
•ait  tout,  tranche  tout,  parle  de  tout,"  and  this  omniscienco  and 
"cocksureness"  ito  us*  tne  word  of  a  primo  minister  of  Knglsnd  con- 
temporary with  thia  prime  minister  of  France)  arc  perhap*  tho  chief 
pervading  features  both  of  the  statesman  and  the  man  of  letters. 

Hia  histories,  In  many  different  editions,  and  hit  speeches,  as  abora,  aro  easily 
aeceaalbbj ;  hta  minor  works  sad  newspaper  an  Idea  have  not,  we  bcllemr.  been 
fdlecud  la  soy  form.  Works  on  him,  by  M.  Lays,  M.  de  Marble,  hia  eolleaarua 
•ad  friend  it  Jules  Simon,  sml  others,  am  numeruBi.  But  a  thorough  blograph- 
ady  of  him  haa  not  yet  been  mado;  and,  thong*  monuments  rnouch  bai 
raised 


tied  In  hia  own  toontry.  It  la  even  tbers 
t^snd  fotlle  political  ^ru««lc»  "<  ,ho  •««*  " 


often  complained  that  the 
t  ten  years  hits  too  much 
,  _T  I  ha  hut  great  statesman  of 
francs.  (0.  SA.) 

THIRLWALL,  Coxnop  (1797-1875),  bisbop  of  St 
David's,  was  born  at  Stepney  on  11th  January  1797,  and 
was  the  son  of  the  Rev.  Thomas  Thirlwall,  at  the  time 
lecturer  at  St  Dunstan's,  Stepney,  and  afterwards  rector 
of  Bowers  Gi  fiord,  in  Essex.  The  family  were  of  North- 
umbrian extraction.  Young  Connop  showed  the  most 
remarkable  precocity,  learning  Latin  at  three,  reading 
Greek  at  four,  and  writing  sermons  at  seven.  When  he 
was  twelve  his  admiring  father  published  his  Primitive, 
sermons  and  poems,  the  thoughts  of  an  imitative  boy  in 
the  style  of  a  grown  man.  No  especial  greatness  could 
have  been  safely  predicted  from  these  performances,  which 
Thirlwall  assiduously  strove  to  suppress  in  after  years. 
He  shortly  afterwards  went  to  the  Charterhouse,  where 
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he  wrote  a  number  of  letters  to  a  friend  named  John 
Candler,  some  of  which  havo  been  preserved.  They  dis- 
play the  same  extraordinary  prematurity,  but  are  barren 
of  anything  original  except  what  he  himself  calls  "sensi- 
bility to  the  great  and  beautiful  in  morality."  By  a 
carious  coincidence  his  future  rival  in  Greek  history, 
Grote,  and  Hare,  his  coadjutor  in  the  translation  of 
Nicbuhr,  were  among  his  schoolfellows.  He  took  up  hia 
residence  at  Trinity  College,  Cambridge,  in  October  1814, 
and  gained  the  Craven  university  scholarship,  one  of  three* 
recorded  instances  of  this  honour  being  obtained  by  fresh- 
men, and  the  chancellor's  classical  medal.  In  October 
1818  he  was  elected  to  a  fellowship,  and  immediately 
went  for  a  year's  travel  on  the  Continent  At  Rome  be 
gained  the  friendship  of  Bunscn,  which  had  a  most  import- 
ant influence  on  his  life*  On  his  return,*"  distrust  of  his 
own  resolutions  and  convictions"  led  him  to  abandon  for 
the  time  his  intention  of  being  a  clergyman,  aud  he  settled 
down  to  the  study  of  the  law,  "  with  a  firm  determination 
not  to  suffer  it  to  engross  my  time  so  as  to  prevent  mo 
from  pursuing  other  branches  of  knowledge."  This  was 
not  the  way  to  become  lord  cliancellor.  and,  though  ho 
afterwards  says,  "My  aversion  to  the  law  has  not  in- 
creased," he  adds,  "  It  scarcely  could."  How  littlo  his 
heart  was  with  it  was  shown  by  the  labour  ho  soon  im- 
posed upon  himself  of  translating  and  prefacing  Schlcicr- 
machcr's  essay  on  tho  Gospel  of  St  Luke,  "  very  injudi- 
ciously," says  Maurice,  who  seems  to  think  that  it  may 
have  cost  Thirlwall  the  archbishopric  of  Canterbury.  Tho 
translation,  nevertheless,  marks  an  era  in  English  theology. 
He  further,  probably  influenced  by  Hare,  who  had  already 
translated  Tieck,  rendered  two  of  the  lattcr's  most  recent 
Nootllcn  into  English.  In  1827  ho  at  length  made  up  hir 
mind  to  quit  his  uncongenial  profession,  and  was  ordained 
deacon  the  same  year.  Beyond  all  question  ho  might 
have  obtained  the  highest  distinction  both  as  jurist  and 
advocate,  had  law  interested  him  more,  or  other  thing, 
less.  No  one  ever  possessed  a  more  judicial  mind.  Of 
his  oratory,  Mill,  -whom  he  opposed  at  a  debating  society, 
says,  "  Before  he  had  uttered  ten  sentences  I  set  him 
down  as  the  best  speaker  I  had  ever  heard,  and  I  have 
never  since  heard  any  one  whom  I  placed  above  him." 

It  is  not  often  that  a  scholar  twice  makes  an  epoch  by  a 
translation.  Such  was  Thirlwall's  destiny  :  he  joined  with 
Hare  in  translating  Niebuhr's  History  of  Rome ;  the  first 
volume  appeared  in  1828.  The  translation  was  attacked 
in  the  Quarterly  as  favourable  to  scepticism,  and  tbo 
translators  jointly  replied.  In  1831  the  friends  estab- 
lished the  Philological  Muteutn,  which  lived  through  only 
six  numbers,  though  amflng  Thirlwall's  contributions  was 
his  masterly  paper  on  the  irony  of  Sophocles, — "  the  most 
exquisite  criticism  I  ever  read,"  says  Sterling.  On  Hare's 
departure  from .  Cambridge  in  1832,  Thirlwall  becamo 
assistant  college  tutor,  which  led  him  to  take  a  memor- 
able share  in  the  great  controversy  upon  the. admission  of 
Dissenters  which  arose  in  1834.  Dr  Turton,  the  regius 
professor  of  divinity,  had  written  a  pamphlet  objecting 
to  the  admission,  on  the  pretext  of  the  apprehended  un- 
settlement  of  the  religious  opinions  of  youug  churchmen. 
Thirlwall  replied  by  pointing  out  that  no  provision  for 
theological  instruction  was  in  fact  mode  by  the  colleges, 
except  compulsory  attendance  at  chapel,  and  that  this  was 
mischievous.  This  attack  upon  a  time-hallowed  piece  of 
collego  discipline  brought  upon  bim  a  demand  for  the 
resignation  of  his  office  as  assistant  tutor.  He  complied 
at  once  ;  his  friends  generally  thought  that  he  ought  to 
have  tested  the  master's  power.  The  occurrence  marked 
him  out  for  promotion  from  a  Liberal  Government,  and  in 
the  autumn  he  received  the  chancellor's  living  of  Kirby-j 
under-Dale,  in  Yorkshire.    Though  devoted  to  his  par-. 
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ochial  duties,  he  found  time  to  begin  the-  book  which  has 
remained  the  principal  work  of  ono  whose  performance, 
however  great,  rarely  rose  to  the  level  of  his  power.  His 
History  of Greece,  unfortunately  for  him  and  for  us,  was  a 
commission  from  Lardnor's  Cabinet  Cyclopaedia,  and  was 
originally  intended  to  have  been  condensed  into  two  or 
throe  duodecimo  volumes.  The  scalo  was  enlarged,  but 
Thirlwall  always  felt  crarapod.  He  seems  a  little  below 
his  subject,  and  a  little  below  himself.  Yet,  such  was  his 
ability  that  his  history  is  usually  allowed  to  fall  only  just 
short  of  Grote'a,  a  work  undertaken  with  far  greater 
enthusiasm,  and  executed  with  far  greater  advantages. 
Sterling  pronounces  him  "a  writer  as  great  as  Thucydides 
and  Tacitus,  and  with  far  more  knowledge  than  they." 
The  first  volume  was  published  in  1835,  the  last  in  1847. 
A  noble  letter  from  Thirlwall  to  Grote,  and  Grote's 
gonerous  reply,  are  published  in  the  life  of  the  latter. 

In  1840  Thirlwall  was  raised  to' the  see  of  St  David's. 
The  promotion  was  entirely  the  act  of  Lord  Melbourne,  an 
amateur  in  theology,  who  had  read  Thirl  wall's  introduction 
to  Schleiermacher,  and  satisfied  himself  of  the  propriety 
of  the  appointment  "  I  don't  intend  to  make  a  heterodox 
bishop  if  I  know  it,"  he  said.  Thirlwall  so  little  expected 
the  honour  that  he  was  absent  on  a  pedestrian  tour,  and 
it  was  some  dayB  before  ho  could  be  found.  In  most 
essential  points  he  was  a  model  bishoji,  and  in  acquainting 
himself  with  Welsh,  so  as  to  preach  and  conduct  service  in 
that  language,  he  performed  a  feat  which  few  bishops 
could  have  imitated.  It  cannot  be  said  that  he  was 
greatly  beloved  by  his  clergy,  who  felt  their  intellectual 
distance  too  great,  and  were  alternately  froxen  by  his  taci- 
turnity and  appalled  by  his  sarcasm.  The  great  monu- 
ment of  his  episcopate  is  the  eleven  famous  charges  in 
which  he  from  time  to  time  reviewed  the  position  of  the 
English  Church  with  reference  to  whatever  might  be  the 
most  pressing  question  of  the  day, — addresses  at  once 
judicial  and  statesmanlike,  full  of  charitable  wisdom  and 
massive  sense.  No  similar  productions,  it  may  safely  be 
said,  were  ever  so  eagerly  looked  for,  or  carried  with  them 
such  weight  of  authority.  His  endeavours  to  allay  ecclesi- 
astical panic,  and  to  promote  liberality  of  spirit,  frequently 
required  no  ordinary  moral  courage.  He  was  one  of  the 
four  prelates  who  refused  to  inhibit  Bishop  Colenso  from 
preaching  in  their  dioceses,  and  the  only  one  who  with- 
held his  signature  from  tbo  addresses  calling  upon  Colenso 
to  resign  his  see.  He  took  the  liberal  aide  in  the  questions 
of  Maynooth,  of  the  admission  of  Jews  to  parliament,  of 
the  Gorham  case,  and  of  the  conscience  clause.  He  was 
the  only  bishop  who  voted  for  the  disestablishment  of  the 
Irish  Church,  though  but  as  a  painful  necessity.  Concur- 
rent endowment  would  have  been  much  more  agreeable  to 
him.  For  many  years  he  was  the  only  statesman  oa  the 
bench  ;  it  would  have  been  a  great  benefit  to  the  Church 
of  England  had  it  been  possible  to  have  raised  him  to  the 
primacy  upon  tbo  death  of  Archbishop  Howley.  But  such 
was  the  complexion  of  ecclesiastical  politics  that  the  eleva- 
tion of  the  most  impartial  prelate  of  his  day  would  have 
been  resented  as  a  piece  of  party  spirit 

Thirlwall's  private  life  was  happy  and  busy.  He  never 
married,  but  found  sufficient  outlet  for  his  deep  affection- 
ateness  of  nature  in  his  tenderness  to  the  children  of 
others,  and  to  all  weak  things  except  weak-minded  clergy- 
men. He  was  devoted  to.  animals,  and  rivalled  Southey 
and  Jeremy  Bentham  in  his  love  for  cats.  Perhaps  the  most 
durable  monument  to  his  memory  will  be  his  incomparable 
volume  of  letters  to  a  friend,  Miss  Johnes  of  Dolaucothy, 
a  young  lady  in  every  way  worthy  to  be  the  correspondent 
of  such  a  man.  Even  as  letters  these  rank  with  the  best 
in  the  language ;  but  as  letters  from  age  to  youth,  sym- 
pathizing with  all  it*  feelings,  entering  into  tdl 


at  once  inspiring  and  amusing,  guiding  without  seeming 
to  direct,  and  entertaining  without  seeming  to  condescend, 
they  are  unique  in  their  delightful  branch  of  literature. 
They  are  also  important  as  revealing  Thirlwall's  mind  on 
numerous  subjects  which  ho  has  not  elsewhere  treated,  and 
most  interesting  from  their  picture  of  simplicity  of  char- 
acter associated  with  greatness  of  intellect,  and  of  the 
multiplicity  of  his  intellectual  interests,  from  which  novels 
and  fine  art  were  by  no  means  excluded.  During  his 
latter  years  he  took  great  interest  in  the  revision  of  the 
authorized  version  of  the  Bible,  and  was  chairman  of  the 
revisers  of  the  Old  Testament.  He  resigned  his  see  in 
May  1874,  and  retired  to  Bath,  where  he  died  on  July 
27,  1875. 

As  scholar,  critic,  and  ecclesiastical  statesman  Thirlwall 
is  almost  above  praise.  Ho  was  not  a  great  original 
thinker ;  he  lacked  the  creative  faculty  and  the  creative 
impulse.  The  world  owes  such  vestiges  of  his  power  as  it 
possesses  to  a  series  of  fortunate  accidents — an  importunate 
editor,  vexatious  church  controversies,  and  an  admirable 
friend.  Though  not  most  fully  exerted,  the  force  of  his 
mind  is  perhaps  best  appreciated  in  the  volume  of  his 
letters  edited  by  Dean  Perowne.  His  treatment  of  every 
question  is  consummate  ;  the  largest  and  the  smallest  seem 
alike  to  him.  His  character,  with  its  mixture  of  greatness 
and  gentleness,  was  thus  read  by  Carlyle : — "  a  right 
solid  honest-hearted  man,  full  of  knowledge  and  sense, 
and,  in  spite  of  his  positive  temper,  almost  timid." 

Thirlwall's  Hitlory  of  Oretet  remains  a  standard  book.  His 
litorary  and  theological  remains  have  been  edited  by  Dean  Perowuo 
in  three  volumes,  two  of  which  are  ocenpiod  by  his  charge*.  His 
letters  ou  literary  and  thoological  subjects,  with  •  connecting 
memoir,  have  been  psbliahed  by  Dean  Perowne  and  the  Rev. 
Louis  Stoke*.  His  LetUri  to  a  Friend  were  originally  published 
by  Dean  8tanley,  and  there  ia  a  revised  and  corrected  edition.  For 
a  general  view  of  Thirlwall's  life  and  character,'***  the  Edinburgh 
Rtviae,  vol.  cxliiL ;  for  a  picture  of  him  io  his  diooeao,  TempU 
Bar,  vol  lrxvi.  The  review  of  his  letter*  in  Blackwxd't  Mam- 
st'tw  for  1852  is  by  the  late  Rev.  W.  Lucas  Collin*.  (R  O.) 

THTBsSK,  a  market-town  in  the  North  Riding  of  York- 
shire, is  situated  on  the  North  Eastern  Railway,  and  on 
the  Cod  beck,  a  branch  of  the  Swale,  21  miles  south  of 
Darlington,  11  north-east  of  Ripon,  and  210  north  of 
London.  The  Cod  beck  is  crossed  by  two  stone  bridges 
connecting  the  old  and  the  new  town.  The  church  of  St 
Mary,  in  the  Perpendicular  style,  with  parvise,  chancel, 
nave,  aisles,  porch,  and  tower  80  feet  in  height,  is  the 
noblest  church  in  the  Riding.  The  chancel  was  repaired 
in  1844,  and  the  whole  building  restored  in  1877.  The 
moat  of  the  ancient  castle  built  by  the  Mowbrays  about 
980  still  remains.  The  principal  modern  buildings  are 
the  assembly  rooms  (1849),  the  mechanics'  institute  (1852), 
and  the  new  court-house  (1886).  Standing  in  the  fertile 
district  of  the  Vale  of  Mowbray,  the  town  has  an  extensive 
home  and  foreign  agricultural  implement  trade.  Iron- 
founding,  engineering,  tanning,  and  brickmalring  are 
carried  on,  and  there  are  large  flour-mills.  The  population 
of  the  parliamentary  borough,  now  disfranchised  (aiea 
11,828  acres),  in  1871  was  5734,  and  in  1881  it  was 
6312.    The  population  of  the  township  in  1881  was  3337. 

Think  owe*  it*  origin  to  the  castle  of  the  Mowbrsys,  and  here 
Roger  de  ifowbray  erected  his  standard,  in  conjunction  with  the 
king  of  Scotland,  against  Henry  II.  Upon  the  suppression  of  the 
revolt  the  cattle  was  destroyed.  In  the  reign  of  Henry  TIL,  Henry 
Percy,  earl  of  Northumberland,  is  said  to  hsv*  been  put  to  death 
beneath  an  elm  tree  which  formerly  grew  on  St  James'*  Green. 
Thirsk  was  a  borough  by  prescription,  lot  was  never  incorporated. 

lian 


It  first  returned  me~mbe"r»"to  parliament  in  the  reign  of  Edward  L, 
but  not  again  till  the  last  parliament  of  Edward  TL  In  1832  the 
number  of  representatives  was  reduced  to  one,  and  in  1&85  it 
ceased  to  be  separately  represented. 

"  THISTLE.  This  term,  as  generally  employed,  is  of 
vague  application,  being  given  to  almost  any  herbaceous 
plant  that  is  of  a  spiny  character.    More  strictly,  it  i 
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plied  to  the  species  of  Cardvu*.  These  are  Composite  herbs 
with  very  spiny  leaves,  and  similar  bracts  surrounding  a 
head  of  purplish-white,  tubular,  5-partod  flowers  seated  or* 
a  pitted  and  hairy  receptacle.  The  anthers  have  append- 
ages both  at  the  apex  and  at  the  base.  The  style  has  a 
ring  of  hairs  at  the  point  of  bifurcation  of  the  two  stig- 
mata. Tho  fruit  is  surmounted  by  a  tuft  of  silky  white 
hairs.  Tho  spocies  are  numerous,  and  some  are  of  great 
beauty,  though  not  unnaturally  looked  on  with  disfavour 
by  the  farmer.  The  Cotton  Thistle,  remarkable  for  its 
covering  of  white  down,  is  Onopordon  Acanthium ;  the 
Blessed  Thistle  is  Carduut  benedictue ;  the  Holy  Thistle, 
tho  leaves  of  which  are  spotted  with  white,  is  C.  Mari- 
anne. The  common  C.  laneeolatut  seems  to  be  the  most 
suitable  prototype  for  the  Scotch  Thistle,  though  that 
honour  is  also  conferred  on  Onopordon  Acanthium,  the 
cotton  thistle,  a  doubtful  native,  and  on  other  species. 
The  great  objection  to  thistles  from  an  agricultural  point 
of  view  resides  in  the  freedom  with  which  they  produce 
seed,  and  in  the  vigour  of  their  underground  growth,  which 
makes  thoir  uprooting  a  matter  of  difficulty.  Partial  up- 
rooting may  indeed,  in  the  case  of  the  perennial  species, 
increase  the  mischief,  for  each  fragment  left  behind  may 
grow  into  a  distinct  plant.  Annual  species  might  be  kept 
in  check  were  they  cut  down  before  the  flowers  appear,  but 
unless,  all  the  cultivators  in  a  particular  district  co-operate 
the  efforts  of  individuals  are  of  little  avail.  The  Globe 
Artichoke  and  Cardoon  are  very  near  allies  of  the  thistles. 
The  Safflower,  Carthamue,  another  thistle,  yields  a  service- 
able dyo;  the  Burdock,  Arctium  lappa,  has  an  edible  root; 
and  numerous  allied  species  have  medicinal  properties. 

THISTLE,  Ordke  of  the.  See  Kthohthood,  vol  xiv. 
p.  123. 

THISTLEWOOD  CONSPIRACY,  or  Cato  Strxrt 
Conspieacy,  a  plot  formed  in  1820  to  murder  Lord 
Castlereagh  and  other  ministers  of  the  British  crown,  and 
to  seize  the  Bank  and  Mansion-House  and  proclaim  a  pro- 
visional government.  Its  chief  instigator  was  Arthur 
Thistlewood,  or  properly  Tbistlewaite,  born  in  1770,  the 
son  of  a  civil  engineer  in  Lincolnshire,  who  bad  held  a 
commission  in  the  militia  and  afterwards  in  the  line  in  the 
West  Indies.  In  America  and  in  France  he  had  imbibed 
revolutionary  views,  and,  having  lost  his  wife's  fortune  in 
■peculation  and  on  the  turf,  had  planned  the  desperate 
Bcheme  probably  for  his  own  benefit  as  well  as  the  good  of 
the  nation.  The  intention  was  to  murder  the  ministers  in 
the  house  of  the  earl  of  Harrowby  in  Mansfield  Street  on  the 
evening  of  the  23d  February.  For  this  purpose  between 
twenty  and  thirty  men  assembled  in  a  stable  in  Cato  Street, 
Edge  ware  Road,  but  while  they  were  arming  themselves 
they  were  pounced  upon  by  the  police,  and  .a  large  number 
captured,  though  the  majority,  including  Thistlewood, 
escaped.  A  reward  of  XI 000  having  been  offered  for 
Thistlewood,  he  was  arrested  next  day  at  10  White'  Street. 
After  a  trial  Thistlewood  and  four  others  were  executed  on 
tho  1st  May,  while  five  were  transported.  On  being  asked 
on  the  scaffold  if  he  repented,  Thistlewood  replied,  "  No, 
not  at  all ;  I  shall -soon  know  the  last  grand  secret" 

Sea  lha  Trtali a/ Arthur  Thtttlmracd,  Jam*  Inot,  John  Tlmnai  Brum,  Richard 
JVM,  trmtam  DarUion.  and  olhtrt  at  shi  Sutton  of  tin  Old  Bailt*  tJ-»S  April 
t&tO,  2  rota,,  1830;  and  the  OmUmmam't  Ifagatim  lot  the  Mm  a  yaar. 

THOLUCK,  Fmidmch  Auotjbt  Gottbxu  (1799-1877), 
German  theologian  and  preacher,  was  born  at  Breslau, 
March  30,  1799,  in  humblo  circumstances.  He  received 
his  education  at  the  grammar  school  and  university  of  his 
native  town,  and  early  distinguished  himself  by  wonder- 
ful versatility  of  mind,  a  phenomenal  power  of  acquiring 
languages,  and  an  omnivorous  appetite  for  books.  A 
romantio  love  of  the  East  and  its  literature  led  him  to 
exchange  the  university  of  Braelau  for  that  of  Berlin, 
that  lie  might  study  Oriental  languages  to  greater  advan- 


tage,  and  there  he  was  feceived  into  tho  house  of  the 
Orientalist  Yon  Dietz.  He  was  introduced  to  Pietistic 
circles  in  Berlin,  and  came  specially  under  the  influence  of 
Baron  Yon  Kottwitz,  wlro  became  his  "spiritual  father,"  and 
of  the  historian  Neander.  Before  deciding  on  the  career 
of  theological  professor,  ho  had  in  view  that  of  a  missionary 
in  the  East  Meanwhile  he  was  feeling  the  influence  to' 
a  certain  degree  of  the  romantic  school,  and  of  Schleier- 
macher  and  Hegel  too,  though  he  never  sounded  the 
depths  of  their  systems.  At  length,  in  his  twenty-first  year, 
he  finally  decided  to  adopt  the  academioal  calling.  From 
December  1820  to  April  1826  he  was  "  privat-docent " 
and  "  prof,  extraordinorius  "  of  theology  in  Berlin,  though 
he  was  at  the  same  time  most  active  in  the  work  of  home 
and  foreign  missions.  He  lectured  on  the  Old  and  New 
Testaments,  theology,  apologetics,  and  the  history  of  the 
church  in  the  18th  century.  The  first  fruit  of  his  Oriental 
studies  and  his  introduction  to  his  profession  was  his  work 
Stufttmtts,  tive  Theosophia  Pertarwn  Pantheietiea  (1821) ; 
following  the  same  line  of  study  he  published  Bliiten- 
eammlung  atu  der  morgtnlandiechen  Mytlik  (1825)  and 
Speculative  Trinitattlehre  dee  tpdteren  Qrieute  (1826).  His 
well-known  essay  on  the  nature  and  moral  influence  of 
heathenism  (1822)  was  published  by  Neander,  with  high 
commendation,  in  his  DenkvriirdigkeiUn ;  and  his  Com- 
mentary on  the  Spittle  to  the  Romane  (1824)  secured  him 
a  foremost  place  amongst  the  most  suggestive,  if  not  tho 
moat  accurate,  Biblical  interpreters  of  that  time.  An- 
other work,  which  was  soon  translated  into  all  the  prin- 
cipal European  languages,  Die  Lthre  von  der  Sonde  und 
vom  Vertohner  (1823),  the  outcome  of  his  own  religions 
history,  procured  for  him  the  position  which  he  ever  after 
held  of  tie  modern  Pietistic  apologist  of  evangelical  Chris- 
tianity. In  1825,  with  the  aid  of  the  Prussian  Govern- 
ment, he  visited  the  libraries  of  England  and  Holland,  and 
on  his  return  was  appointed  professor  of  theology  at  Halle, 
the  centre  of  German  rationalism.  Here  he  made  it  his 
aim  to  combine  in  a  higher  unity  the  learning  and  to  some 
extent  the  rationalism  of  Semler  with  the  devout  and 
active  pietism  of  Francke ;  and,  in  spite  of  the  opposition 
of  the  theological  faculty  of  the  university,  he  succeeded 
in  changing  the  character  of  its  theology.  This  he  effected 
partly  by  his  lectures,  particularly  his  exegetical  courses, 
but  Above  all,  by  his  personal  influence  upon  the  students, 
and,  after  1833,  by  his  preaching.  His  theological  position 
was  that  of  a  mild  and  large-hearted  orthodoxy,  which 
laid  more  stress  upon  Christian  experience  than  upon  rigid 
dogmatic  belief.  On  the  two  great  questions  of  miracles 
and  inspiration  he  made  great  concessions  to  modem 
criticism  and  philosophy.  The  battle,  of  his  life  was  on 
behalf  of  personal  religious  experience,  in  opposition  to 
the  externality  of  rationalism,  orthodoxy,  or  sacrament- 
arianism.  He  fought  this  battle  with  weapons  taken  in 
the  first  instance  from  his  own  personal  history,  but  also 
from  the  wide  world  of  human  culture,  ancient  and  modern. 
Carl  Schwarz  happily  remarks  that,  as  the  English  apolo- 
gists of  the  18th  century  were  themselves  infected  with 
the  poison  of  the  deists  whom  they  endeavoured  to 
refute,  so  Tholuck  absorbed  some  of  the  heresies  of  the 
rationalists  whom  he  tried  to  overthrow.  As  a  preacher 
Tholuck  ranked  amongst  the  foremost  of  his  time.  He 
was  also  one  of  the  prominent  members  of  the  Evangelical 
Alliance,  and  few  men  were  more  widely  known  or  more 
beloved  throughout  the  Protestant  churches  of  Europe  and 
America  than  he.    He  died  at  Halle,  June  10,  1877. 

A/tor  hi*  commentaries  (on  Romans,  the  Goapel  of  John,  the 
Sermon  on  tho  Mount,  and  tho  Epistle  to  the  Hebrews)  ond  several 
volumes  of  sermons,  his  best-known  books  are  Stwndtrn  chruiivcXtr 
Andadd  (1889,  8th  ed,  1870),  intended  to  take  the  place  of 
Zschokke's  standard  rationalistic  work  with  the  same  title,  and  his 
reply  to  Strann'.  Life  ?  Jtnu  (Oiauiu^rdioUU  der  mrngtluchr* 
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OeschicMt,  1837).  He  published  at  various  timet  valuable  contnbn. 
'tions  towards  a  history  of  rationalism, —  Vorgtsehichts  dts  Ratio*' 
alismus  (1853-62),  QcsthichU  dts  Rationalismvs,  L  (1865),  and  a 
number  of  essays  connected  with  the  history  of  theology  and  espe- 
cially of  apologetics.  His  views  of  inspiration  rero  indicated  in 
his  work  £He  PropktUn  und  ihrt  Wtissagungen  (1660),  in  his 
essay  on  the  "Alt*  Inspirationslehrc,*'  Dsutscht  Zcilschrift  fir 
cAristlicht  fFisscnscha/t  (1850),  and  in  his  GesprdcU  iter  die 
vornthmMen  Olaubens/ragcn  der  Zeit  {1846,  2d  ed.  1867). 

Soo  Dal  Uba  tfkatiKfe.by  L.  Wltto,  J  »»!•.,  18S4-1MU;  A.  T%olutt.itn  Utxni- 
aAriii  ,by  St.  Klhler  (If  77).  »od  tea  tame  anthor'a  »rt.  "Tbolack,"  la  Ilerzog'e 
tUat-Enc/klcpadu ;  "Zar  Ertnneraoe  an  Tholaek,*  Br  C.  Slafffrtad,  Pr*t'H**t- 
ittfu  KirtltitUunff,  18*4  No.  4f ,  and  IMS.  No.  47;  Carl  Seaman,  Zw  OatSukti 
dtr  nivalin  DuoiegU  (4th  ad.,  ISM);  Nippon's  Uandbuch  dtr  nnwilCT  Xirthm- 
Ale 

THOMAS,  St,  one  of  the  twelve  apostles.  The  synop- 
tical Gospels  give  only  his  name,  associating  him  in  their 
lists  with  Matthew  (Mat.  x.  3;  Mark  iii.  18;  Lake  fi 
15) ;  in  Acts  i.  13  he  it  coupled  with  Philip.  In  the 
Gospel  of  John  (xL  16;  xiv.  5;  xx.  24  $q.;  xxl  2)  he 
in  a  characteristic  light,  full  of  personal  devotion 
ready  to  die  with  his  Master,  bat  slow  to  grasp  the 
true  significance  of  the  redeeming  death  of  Jesus,  and 
incredulous  of  the  resurrection  till  direct  evidence  con- 
vinces him  of  its  truth  and  at  the  same  time  of  the 
Divinity  of  his  risen- Lord.  John  translates  the  Aramaic 
name  or  surname  Thomas  (KOIKn)  by  the  Greek  equiva- 
lent Didymus  (twia)  Tradition  has  it  that  he  was  the  twin 
brother  of  a  sister  Lysia  (his  parents  being  Diophanes  and 
Rhoa,  and  his  birthplace  Antioch;  "XIL  Apost  Patrie," 
in  Chron,  Patch.,  il  U2),  or  of  a  .brother  Elieser  (Horn. 
Clem.,  ii.  1),  or,  according  to  the  Acta  Thomm  (ed.  Bonnet, 
pp.  11,  23),  of  Jesus  Himself.  The  last  form  of  the  tradi- 
tion seems  to  be  derived  from  the  name  Judas  Thomas, 
which  he  bears  in  Edessene  legend  (ef.  Eusebius,  H.  E.t 
i.  13,  10),  and  implies  the  identification  of  Thomas  with 
Judas,  the  brother  of  the  Lord.  The  most  ancient  tradi- 
tion makes  Thomas  the  evangelist  of  Partbia  (Eus.,  H.  E., 
iii.  1, 1);  and  at  Edessa,  which  claimed  to  possess  his  bones, 
it  was  related  that  their  missionary  Tbaddseus  (Eus., 
H.  E.,  L  13,  10),  or  Addai  (Doctrine  of  Addai,  ed.  Phillips, 
1876,  p.  5),  was  sent  to  them  by  him.  Later  tradition, 
originating  with  the  Gnostic  Acta  Thomm,  and  accepted 
by  catholic  teachers  from  the  middle  of  the  4th  century, 
makes  him  proceed  to  India  and  there  suffer  martyrdom. 
The  Indian  king  Gundaphorus  of  the  Acta  is,  however, 
certainly  identical  with  the  historical  Gondophares  (see 
Persia,  vol.  xviii.  p.  603),  whose  dynasty  was  Parthian, 
though  his  realm  included  regions  loosely  reckoned  to 
India  The  Parthian  and  Indian  missions  of  Thomas  may 
perhaps  therefore  be  regarded  as  derived  from  a  single 
tradition.  Later  authors,  but  not  the  Acta,  give  as  the 
scene  of  his  martyrdom  the  city  of  Calamine,  which  the 
modern  Christians  of  St  Thomas  (see  below)  identify  with 
Mylapur,  but  which  Gutschmid  would  connect  with  the 
Calama  of  Nearchus,  on  the  coast  of  Gedrosia,  which  was 
under  the  sceptre  of  Gondophares.  Other  names  of  his- 
torical persons  and  places  can  be  traced  with  more  or  less 
probability  in  the  Acta,  but  these  do  not  alter  the  utterly 
apocryphal  character  .of  the  legend,  which  indeed  is  in 
many  respects  easier  to  understand  if  wo  accept  the  bold 
hypothesis  of  Gutschmid,  that  it  was  borrowed  by  the 
Gnostic  author  from  a  Buddhist  story  of  the  conversion  of 
Arachosia  (iV.  Rhein.  Mut.,  xix.  161  $q.). 

The  Acta  Thomm,  very  imperfectly  published  by  Thilo  (1823) 
and  Tischondorf  (1851),  have  been  edited  in  Greek,  together  with 
the  Latin  Dt  Afiraailis  and  Passio  S.  Thomm,  by  Bonnet  (Lcipsic, 
1883),  and  in  Syriac,  with  an  English  translation,  by  W.  Wright 
{Apocryphal  Ads,  2  vols.,  London,  1871).  See  also  Lipsiua,  Du 
ipocryphcn  AposUlgeschichttn,  vol.  L  (Brunswick,  1888),  for  these 
»nd  other  versions  of  the  legend.  The  Acta  are  said  by  Photius 
to  be  a  part  of  the  riapfotoi  -rip  avee-re'Awr  of  the  Gnostic  Lencius 
Charinus,  but  this  unknown  personage  is  to  bo  thought  of  as  a  col- 
lector of  Onostie  "  Acta  of  A  poitles,"  rather  than  as  the  first  author. 
In  spite  of  extensive  catholic  revision,  they  form  ono  of  tho  most 
interesting  monuments  of  early  Gnosticism.    Interual  evidence 


assigns  them  with  great  probability  to  the  school  of  Bardetanct, 
and  tho  very  ancient  allegorical  hymn  about  the  soul  which  is  in- 
serted in  the  Syriac  text  (p.  274  *q.,  Eng.  tr.,  p.  238  sj.)  is  per- 
haps by  Dardesanes  himself  (ef.  Noldeke  in  Z.  D.  11  G  ,  1871,  p. 
676).    It  is  one  of  the  most  remarkable  pieces  in  Syriac  literature. 

Christians  or  St  Thomas  is  a  name  often  applied  to  the 
members  of  the  ancient  Christian  churches  of  southern  India, 
which  claim  him  as  their  first  founder,  and  honour  as  their  second 
founder  a  certain  Thomas  of  Jerusalem,  who  is  said  to  hare  led 
a  Christian  colony  to  Malsbar  in  345  A.D.1  According  to  their 
tradition,  St  Thomas  went  from  Mslsbar  to  Mylapur,  now  s 
suburb  of  Madras,  whero  the  shrino  of  his  martyrdom,  rebuilt  by 
the  Portuguese  in  1547,  still  stands  on  Mount  St  Thomas,  and 
where  a  miraculous  cross  is  shown  with  a  Pahlavi  inscription  which 
may  bo  as  old  as  the  end  of  the  7th  century.  We  know  from 
Cosmas  Indopleustes  that  there  were  Christian  churches  of  Persian 
(East-Syrian)  origin,  and  doubtless  of  Ncstorian  creed,  in  Coylon,  in 
Malabar,  and  at  Caliana  (north  of  Bombay)  beforo  the  middle  of 
the  6th  century,  and  even  then  St  Thomas,  the  reputed  apostle  of 
Persia,  may  hare  been  their  special  saint  The  ancient  churches 
of  southern  India  never  died  out  or  wholly  lost  their  sense  of  con- 
nexion with  their  mother  church,  for  we  find  them  sending  deputies 
in  1 490  to  the  N estorian  patriarch  Simeon,  who  furnished  them 
with  bishops  (Assomani,  £ib.  Or.,  iii.  1,  590  sg.).  Hard  pressed 
by  the  Moslems,  they  welcomed  the  approach  of  the  Portuguese, 
but  proved  by  no  means  tractable  to  efforts  to  bring  them  within 
the  Roman  obedience.  At  length  a  formal  union  with  Rome  was 
carried  through  in  the  synod  of  Diaraper  (1599).  Syriac  was  to 
remain  tho  ecclesiastical  langusgo,  but  tho  service  books  were 
corrected  and  purified  from  error.  A  century  and  a  half  of  foreign 
Jesuit  rule  followod,  but  the  love  of  independence  was  not  lost. 
A  great  schism  took  place  in  1653,  and  of  200,000  Christians  of  St 
Thomas  only  400  remained  loyal  to  Rome,  though  many  of  their 
churches  were  soon  won  back  by  the  Carrcslites.  Those  who 
remained  independent  fell  under  the  influence  of  the  Jacobite  Mar 
Gregorius,  styled  patriarch  of  Jerusalem,  who  reached  Malabar  in 
1665  as  an  emissary  from  Ignatius,  patriarch  of  Antioch.  From 
his  time  the  independent  Christians  have  been  Jacobites,  tho 
counter-efforts  of  the  Nestorians  under  Mar  Gabriel,  bishop  of 
Adharbaijan,  having  apparently  come  to  nothing  after  his  death  in 
17S0.  Since  the  visit  of  Claudius  Buchanan,  whose  Christian  Rs- 
ttarches  in  Asia  (1811)  excited  great  Interest,  much  has  been  done 
for  the  Christians  of  South  India  by  English  missionary  effort,  and 
Anglicans  have  cultivated  friendly  relations  with  tho  clergy  of  tho 
independent  native  church,  while  discouraging  dependence  on  tho 
Jacobite  patriarch  of  Antioch. 

J.  »al  cable  tbotiga  tedlont  and  1H- arranged  hlatory  ef  the  ChrtaUana  of  Ss 
Thomas  haa  bean  written  by  W.  Gerraann,  DU  Kirthi  dtr  TKoma Khrit trm, 
Oluraloh,  1877.  See  a  1*0  La  Crose,  UUMr*  du  OmiHanUmi  da  fnda.  Tan 
Hairs*.  17M;  Alexlse  da  Meneiea,  Btiltria  Etttnim  Kalahari!*,  Latin  by  T. 
RsaUn.  Roma.  174*  (eapacUlly  for  th*  synod  of  Clamper) ;  Paulinas  a  &  flax- 
tholomaso,  /ndia  Orient  atii  Oriitioxa,  4to,  Rome,  17*4. 

THOMAS,  St,  or  Aquino.    Seo  Aqpikas. 

THOMAS  BECKET,  or  A  Beckbt.    Seo  A  Beckjet 

THOMAS  or  Celaxo,  the  contemporary  and  supposed 
biographer  of  Francis  of  Assisi,  was  born  probably  towards 
the  end  of  the  12th  century,  and  died  about  1255.  He 
derives  his  surname  from  Cexano  (q.v.),  in  the  Abruzxo 
Ulteriore.  His  name  does  not  occur  among  those  of  the 
earliest  disciples  of  Francis,  but  he  is  recorded  by  some 
historians  of  the  order,  though  not  by  all,  to  have  held  the 
office  of  custos  in  various  Franciscan  houses  (Cologne,  Mainz, 
Worms,  Spires)  from  1221  onwards.  An  old  biography 
of  Francis,  which  is  incorporated  in  the  Ada  Sanctorum,  is 
attributed  to  Thomas  with  much  probabiliiy,  and  nothing 
cogent  has  been  urged  against  his  authorship  of  tho  ZHts 
Ira  (see  Hymns,  voL  xii.  p.  583),  although,  bo  far  as  is  at 
present  known,  his  name  is  not  associated  with  that  re- 
markable poem  by  any  writer  earlier  than  1385. 

THOMAS  or  Erckldounk,  called  also  the  Rhymer 
(e.  1225-c.  1300),  occupies  a  prominent  place  as  a  poet  and 
prophet  in  the  mythical  and  legendary  literature  of  Scot, 
land.  The  historical  person  of  that  name  figures  in  two 
charters  of  the  13th  century,  and  from  these  it  appears 
that  he  owned  lands  in  Erceldoune  (now  Earlston),  in 
Berwickshire,  which  were  made  over  by  his  son  and  heir 
to  the  cloister  of  the  Holy  Trinity  at  Soltra,  or  Soutra,  on 

1  See  the  sketch  in  Syriac  of  the  hiatory  of  the  church  of  Malabar 
printed  and  translated  by  Land,  Anted.  Syr.,  i.  24  *%.    It  »as  aqnt 
to  Schaaf  at  Leyden  in  1720  by  Mar  Gabriel,  the  last  /Vestoria 
iu  Malabar  (see  Germann,  p.  642).  j 
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the  borders  of  the  samo  county.  Ho  figures  in  the  works 
of  Barbour  and  Blind  Harry  as  the  sympathizing  con- 
temporary of  their  heroes,  and  Wyotoun  tells  how  he 
prophesied  a  battle.  In  the  folk-lore  of  Scotland  his  namo 
U  associated  with  numerous  fragments  of  rhymed  or  alii, 
terative  Terse  of  a  more  or  less  prophetic  and  oracular 
character  ;  but  the  chief  extant  work  with  which  his  name 
is  associated  is  the  poem  of  Sir  T ristran,  edited  from  the 
Auchinleck  MS.  by  Sir  Walter  Scott  in  1 804,  and  again  in 
1886  for  the  Scottish  Text  Society  by  Mr  G.  T.  M'NeilL 
Id  the  latter  edition  the  claim  of  Thomas  to  the  authorship 
of  this  work  (conceded  by  both  editors)  is  fully  discussed. 

THOMAS  A  KEMP1S.    See  Kehtis. 

THOMASIUS,  Christian  (1655-1728),  German  jurist 
and  publicist,  was  born  at  Leipsic  January  1,  1655,  and 
educated  by  his  father  Jacob  Thomasius,  professor  of 
philosophy  and  eloquence,  a  learned  man,  and  friend  of 
Spener.  Through  his  father's  lectures  Christian  came 
under  the  influence  of  the  political  philosophy  of  Grotius 
aod  Pufendorf,  and  continued  the  study  of  law  under 
Stryck  at  Frankfurt  on  the  Oder.  In  1G81  he  commenced 
the  career  of  professor  of  law  at  Leipsic,  and  soon  attracted 
attention  by  his  abilities,  but  particularly  by  his  daring 
attack  upon  all  ancient  prejudices.  His  views  on  matters 
of  law  were  heretical ;  he  made  the  daring  innovation  of 
lecturing  in  German  instead  of  Latin ;  he  published  a 
monthly  periodical  in  which  he  ridiculed  with  vast  wit  and 
humour  the  pedantic  weaknesses  of  the  learned ;  he  took 
valiantly  the  side  of  the  Pietists  in  their  controversy  with 
the  orthodox,  and  defended  mixed  marriages  of  Lutherans 
and  Calvinists.  In  consequence  of  these  and  other  sins,  he 
was  preached  against  from  the  pulpits,  forbidden  to  lecture 
or  to  write  (May  10,  1690),  and  his  arrest  was  soon  com- 
manded. He  escaped  the  latter  by  flight  to  Berlin,  and 
the  elector  Frederick  III.  offered  him  a  refuge  in  Halle, 
with  a  salary  of  500  thalers  and  the  right  to  lecture  there, 
lie  took  part  in  founding  the  university  of  Halle  (1694), 
where  he  became  second  and  then  first  professor  of  law 
and  director  of  the  university.  He  was  one  of  the  most 
esteemed  university  teachers  and  influential  writers  of  his 
day.  He  died,  after  a  singularly  successful  and  honourable 
career,  in  his  74th  year,  September  23,  1728. 

Though  not  a  profound  and  systematic  philosophical  thinker,  but 
rather  a  clever  eclectic  of  llio  common-sense  school,  Thomaaius 
prepared  the  Tray  for  great  reforms  in  philosophy,  anil,  above  all, 
is  law,  litoratum,  social  life,. anil  theology.  It  was  his  mission  to 
brine  all  the  high  matters  of  divine  aud  human  sciences  into  close 
and  living  contact  with  the  everyday  world.  He  mado  learning, 
law,  philosophy,  and  theology  look  at  everything  from  a  rational 
common-sense  point  of  view,  and  sneak  of  everything  in  vigorous 
German.  He  thus  created  an  epoch  in  German  literature,  philo- 
sophy, and  law,  and  Spittler  opens  with  him  the  modern  period  of 
ecclesiastical  history.  Tholuci  pronounces  him  "the  personified 
spirit  of  illntninism."  He  mado  it  one  of  the  aims  of  his  life  to  free 
politics  and  jurisprudence  from  the  control  of  theology.  He  fought 
bravely  and  consistently  for  freedom  of  thought  and  speech  on 
religious  matters.  He  is  often  spoken  of  in  German  works  aa  tho 
author  of  the  "  territorial  system."  or  Erastian  theory  of  ecclesi- 
astical government.  But  be  taught  that  the  state  may  interfere 
with  legal  or  public  duties  only,  and  not  with  moral  or  private  ones. 
He  introduced  a  new  definition  of  heresy,  and  pronounced  it  a  bug- 
bur  of  the  theologians.  He  would  not  have  even  atheists  punished, 
though  they  ahonld  be  expelled  the  country.  He  came  forward 
aa  an  earnest  opponent  of  tho  prosecution  of  witches  and  of  the  uso 
of  torture.  In  theology  he  was  not  a  naturalist  or  a  deist,  but  a 
believer  in  the  necessity  of  revealed  religion  for  salvation.  He  felt 
strongly  the  influence  of  the  Pietists  st  times,  particularly  of 
Spener,  and  there  was  a  my»tic  vein  in  his  thought  ;  but  other 
elements  of  his  nature  were,  too  powerful  to  allow  him  to  attach 
himself  finally  to  that  party. 

Thotnaains's  most  popular  and  influential  German  publications 
were  his  periodical  MoifUtgetprieke,  vornehmliek  itber  neue  EUcher 
(1688);  Einttittingtur  VernunflUhn  (1691,  5th  ed.  1719);  VernHq/l- 
toe  Oedan&tn  Ubtr  allcrhand  auttrlaeme,  gemuchle,  philosophixht, 
und  juriatitth*  Hilndel  (1723-26) ;  Qeschiehtt  der  Wtinhcit  and 
Tkorktit  Li  vols.,  1693) ;  Kvru  LthrtOlu  von  dim,  Loiter  dtr 


Zaubcrci  mil  dem  //exenprocess  (1704);  WcHtrt  Erl/iuterunjrn  der 
neutrfti  H'ixsamehnft  Aivlerrr  Guiaukci  kennen  :u  hrnrn  (1711). 

Sco  Tleinrlcb  Luilen'i  Clrtulan  rAtfmnffuj  aoM  trinn  S<htrtial<n  und 
ArAn'«n,  1*04 :  Zrller'a  Q'trMrhit  dtr  phiictcfJtii  in  /Wutaml,  5a  id..  1»J», 
pp.  1*7-171  ;  Out,  OttthUhit  dtr  JTeltiianl iitten  Dogmalik.  U.  4*4  if.;  tha 
lilltorlft  of  German  literature,  t'poclallr  lletlncr'i  flttthitfttt  d«r  rfcuflf&m  IM. 
im  IHlt*  JahrK.;  Tholuck't  article  In  Ilerii/tt'i  A-dJ'£Afyi/op. 

THOMPSON,  Sir  Benjamin,  Count  Bumford  (1753- 
1814),  an  eminent  man  of  scienco,  enlightened  philan- 
thropist, and  sagacious  public  administrator,  was  born  at 
Woburu,  in  Massachusetts,  in  1753,  and  died  at  Autuuil, 
near  Paris,  in  1814.  His  family  had  been  settled  in  New 
England  since  the  middle  of  the  century  preceding  his 
birth,  and  belonged  to  the  class  of  moderately  wealthy 
farmers.  His  father  died  while  Thompson  was  very  young, 
and  bis  mother  speedily  married  a  second  time.  But  ho 
seems  to  have  been  well  cared  for,  and  his  education  was 
so  far  from  neglected  that,  according  to  his  own  statement, 
he  was  at  the  age  of  fourteen  sufficiently  advanced  "  in 
algebra,  geometry,  astronomy,  and  even  the  higher  mathe- 
matics," to  calculate  a  solar  eclipse  within  four  seconds 
of  accuracy.  In  1766  he  was  apprenticed  to  a  storekeeper 
at  Salem,  in  New  England,  and  while  in  that  employment 
occupied  himself  in  chemical  and  mechanical  experiments, 
as  well  aa  in  engraving,  in  which  he  attained  to  some' pro- 
ficiency. The  outbreak  of  the  American  war  put  a  stop 
to  the  trade  of  his  master,  and  be  thereupon  left  Salem 
and  went  to  Boston',  where  he  engaged  himself  as  assistant 
in  another  store.  He  afterwards  applied  himself  to  the 
study,  with  a  view  to  the  practice,  of  medicine,  and  then 
(although,  as  he  affirms,  for  only  six  weeks  and  three  days) 
he  became  a  school  teacher — it  is  believed  at  Bradford  on 
the  Merrimack.  Thompson  was  at  that  period  between 
eighteen  and  nineteen  years  old,  and  at  nineteen,  he  says, 
"  I  married,  or  rather  I  was  married."  His  wife  was 
the  widow  of  a  Colonel  Rolfe,  and  the  daughter  of  a  Mr 
Walker,  "a  highly  respectable  minister,  and  one  of  the 
jfirst  settlers  at  Bumford,"  now  called  Concord,  in  New 
Hampshire.  His  wife  was  possessed  of  considerable  pro- 
perty, and  was  his  senior  by  fourteeu  years.  This  marriage 
was  the  foundation  of  Thompson's  success.  Within  three 
years  of  it,  however,  he  left  his  wife  in  America  to  make 
his  way  to  wealth  and  distinction  in  Europe,  and,  although 
his  only  child  by  her,  a  daughter,  subsequently  joined 
biro,  he  never  saw  and,  so  far  as  anything  appears  to  tho 
contrary,  never  attempted  or  desired  to  see  Iter  again. 

Soon  after  his  marriage  Thompson  became  acquainted 
with  Govornor  Wentworth  of  New  Hampshire,  who,  struck 
by  his  appearance  and  bearing,  conferred  6n  him  the 
majority  of  a  local  regiment  of  militia.  He  speedily 
became  the  object  of  distrust  among  the  friends  of  the 
American  cause,  and  it  was  considered  prudent  that  he 
should  seek  an  early  opportunity  of  leaving  the  country. 
On  the  evacuation  of  Boston  by  the  royal  troops,  therefore, 
in  1776,  he  was  selected  by  Governor  Wentworth  to  carry 
despatches  to  England.  On  his  arrival  in  London  be 
almost  immediately  attracted  the  attention  of  Lord  George 
Germaine,  secretary  of  state,  who  appointed  him  to  a 
clerkship  in  his  office.  Within  a  few  months  he  was 
advanced  to  the  post  of  secretary  of  the  province  of 
Georgia,  and  in  about  four  years  he  was  made  under- 
secretary of  state.  His  official  duties,  however,  did  not 
materially  interfere  with  the  prosecution  of  scientific 
pursuits,  and  in  1779  he  was  elected  a  fellow  of  tho 
Royal  Society.  Among  the  subjects  to  which  he  especially 
directed  his  attention  were  the  explosive  force  of  gun- 
powder, tho  construction  of  firearms,  and  the  system  of 
signalling  at  sea.  In  connexion  witb  the  \as\  he  made 
a  cruise  in  the  Channel  fleet,  on  board  the  "Victory," 
as  a  volunteer  under  the  command  of  Admiral  Sir  Charles 
Hardy.  On  the  resignation  of  Lord  North's  administra- 
I  tiou,  of  which  Lord  George  Germaine  was  one  of  the  least 
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lucky  and  most  unpopular  members,  Thompson  left  the 
civil  service,  and  was  nominated  to  a  cavalry  command 
in  the  revolted  provinces  of  America.  But  the  War  of 
Independence  was  practically  at  an  eud,  and  in  1783  he 
finally  quitted  active  service,  with  the  rank  and  half-pay 
of  a  lieutenant-colonel  He  now  formed  the  design  of 
joining  the  Austrian  army,  for  the  purpose  of  campaigning 
against  the  Turks,  and  so  crossed  over  from  Dover  to 
Calais  with  Gibbon,  who,  writing  to  his  friend  Lord 
Sheffield,  calls  his  fellow-passenger  "Mr  Secretary-Colonel-. 
Admiral-Philosopher  Thompson."  At  Strasburg  he  was 
introduced  to  Princo  Maximilian,  afterwards  elector  of 
Bavaria,  and  was  by  him  invited  to  enter  the  civil  and 
military  service  of  that  state.  Having  obtained  the  leave 
of  the  British  Government  to  accept  the  prince's  offer, 
he  received  the  honour  of  knighthood  from  George  IIL, 
and  during  eleven  years  he  remained  at  Munich  as  minuter 
of  war,  minister  of  police,  and  grand  chamberlain  to  the 
elector.  His  political  and  courtly  employments,  however, 
did  not  absorb  all  his  time,  and  he  contributed  during  his 
stay  in  Bavaria  a  number  of  papers  to  the  Philosophical 
Transactions.  But  that  he  was  sufficiently  alert  as  the 
principal  adviser  of  the  elector  the  results  of  his  labours 
in  that  capacity  amply  prove.  He  reorganized  the  Bavarian 
army ;  he  suppressed  mendicity  and  found  employment 
for  the  poor  ;  and  he  immensely  improved  the  condition  of 
the  industrial  classes  throughout  the  country  by  providing 
them  with  work  and  instructing  them  in  the  practice 
of  domestic  economy.  Of  the  prompt  and  the  business- 
like manner  in  which  he  was  wont  to  carry  his  plans 
into  execution  a  single  example  may  serve  as  an  illustra- 
tion. The  multitude  of  beggars  in  Bavaria  had  long 
been  a  public  nuisance  and  danger.  In  one  day  Thompson 
caused  no  fewer  than  2600  of  these  outcasts  and  depre- 
dators in  Munich  and  ita  suburbs  alone  to  be  arrested  by 
military  patrols,  and  transferred  by  them  to  an  indus- 
trial establishment  which  he  had  prepared  for  their  recep- 
tion. In  this  institution  they  were  both  housed  and  fed, 
and  they  not  only  supported  themselves  by  their  labours 
but  earned  a  surplus  for  the  benefit  of  the  electoral 
revenues.  The  principle  on  which  their  treatment  pro- 
ceeded is  stated  by  Thompson  in  the  following  memorable 
words : — "  To  make  vicious  and  abandoned  people  happy," 
he  says,  "it  has  generally  been  supposed  necessary  first 
to  make  them  virtuous.  But  why  not  reverse  this  order  1 
Why  not  make  them  first  happy,  and  then  virtuous  1 "  In 
1791  he  was  created  a  count  of  the  Holy  Roman  Empire, 
and  chose  his  title  of  Rumford  from  the  name  as  it  then 
was  of  the  American  township  to  which  his  wife's  family 
belonged.  In  1795  he  visited  England,  one  incident  of 
his  journey  being  the  loss  of  all  his  private  papers,  includ- 
ing the  materials  for  an  autobiography,  which  were  con- 
tained in  a  box  stolen  from  off  his  postcbaiso  in  St  Paul's 
Churchyard.  During  his  residence  in  London  he  applied 
himself  to  the  discovery  of  methods  for  curing  Bmoky 
chimneys  and  the  contrivance  of  improvements  in  the 
construction  of  fireplaces.  But  he  was  quickly  recalled  to 
Bavaria,  Munich  being  threatened  at  once  by  an  Austrian 
and  a  French  army.  The  elector  fled  from  his  capital,  and 
it  was  entirely  owing  to  Rumforda  energy  and  tact  that  a 
hostile  occupation  of  the  city  was  prevented.  It  was  now 
proposed  that  he  should  be  accredited  as  Bavarian  am- 
bassador in  London  ;  but  the  circumstance  that  he  was  a 
British  subject  presented  an  insurmountable  obstacle.  He, 
however,  again  came  to  England,  and  remained  there  in 
a  private  station  for  several  years.  In  1799  he,  in  con- 
junction with  Sir  Joseph  Banks,  projected  the  establishment 
of  the  Royal  Institution,  which  received  its  charter  of 
incorporation  from  George  III.  in  1800.  Rumford  him- 
self selected  Sir  Humphry  Davy  as  the  first  scientific 


lecturer  there.  Until  1804,  svrhen  lie  definitively  settled 
in  France,  Rumford  lived  at  the  Royal  Institution  in 
Albemarle  Street,  or  at  a  house  which  he  rented  at  Bromp- 
ton,  where  he  passed  his  time  in  the  steady  pursuit  of 
those  researches  relating  to  heat  and  light  and  the  economy 
of  fuel  on  which  his  scientific  fame  is  principally  based. 
He  then  established  himself  in  Paris,  and  married  (his  first 
wife  having  been  dead  for  many  years)  as  hiB  second  wife 
the  wealthy  widow  of  Lavoisier,  the  celebrated  chemist 
With  this  lady  he  led  an  extremely  uncomfortable  life,  till 
at  last  they  agreed  to  separate.  Rumford  took  up  bis 
residence  at  Auteuil, -where  he  died  suddenly  in  1814.  id 
tho  sixty-second  year  of  his  age. 

He  was  the  fouuder  and  the  first  recipient  of  the  Rumford  medtl 
of  tho  London  Royal  Society.  He  was  also  the  founder  of  the 
Rumford  medal  of  the  American  Academy  of  Arts  and  Science* 
and  of  the  Rumford  professorship  in  Harvard  unirorsity.  Hit 
complete  works  were  published  by  the  American  Academy  of  Arts 
and  Sciences  at  Boston  in  1872  ;  and  a  full  and  extremely  interest- 
ing memoir  of  the  author  which  was  issued  with  thein  waa  repub- 
lished in  London  by  Messrs  Macmilkn  in  1876.  (F.  DR.) 

THOMPSON,  Thomas  Peronnet  (1783-1869),  mathe- 
matician and  political  writer,  was  born  at  Hull  in  1783. 
He  was  educated  at  the  Hull  grammar  school,  and  io 
October  1798  entered  Queens'  College,  Cambridge.  He 
entered  the  navy  as  midshipman  in  tho  "Isis"in  1803, 
but  in  1806  exchanged  to  the  army.  Throngb  his  ac- 
quaintance with  Wilberforce,  he  was  appointed  governor 
of  Sierra  Leone  in  1808,  but  was  recalled  on  account  of 
his  hostility  to  the  slave  trade.  In  1812  he  returned  to 
his  military  duties,  and,  after  serving  in  tie  south  of 
France,  was  in  1815  attached  as  Arabic  interpreter  to  au 
expedition  against  the  Wahbabees  of  the  Persian  Gulf,  with 
whom  he  negotiated  a  treaty  (dated  January  1820)  in 
which  the  slave  trade  was  for  the  first  time  declared 
piracy.  He  was  promoted  major  in  1825,  lieutenant- 
colonel  in  1829,  and  major-general  in  1854.  He  entered 
parliament  as  member  for  Hull  in  1835,  and.  afterwards 
sat  for  Bradford.  He  took  a  prominent  part  in  the  corn- 
law  agitation,  his  Catechism  of  Uu  Corn  Law  (1827) 
being  by  far  the  most  effective  pamphlet  published  on 
tho  subject.  He  was  joint-editor  of  tho  Westminster  Review, 
to  which  he  contributed  a  large  number  of  articles,  repub- 
lished in  1824  in  six  volumes,  under  the  title  Exercises, 
Political  and  Others.  His  mathematical  publications  were 
of  a  somewhat  eccentric  kind.  He  published  a  Theory  of 
Parallels  (1844),  and  was  also  the  author  of  Geometry 
without  Axioms,  in  which  he  endeavoured  to  "get  rid" 
of  axioms  and  postulates.  His  new  Theory  of  Just  Intona- 
tion (1850)  is,  however,  a  contribution  of  great  value  to 
the  science  of  musical  acoustics,  and  has  gone  through 
many  editions.  It  may  be  said  to  form  tho  basis  of  the 
tonic  sol-fa  system  of  music.    He  died  6th  October  1869. 

THOMSON,  Sib  Charles  Wyvills  (1830-1882),  was 
born  at  Bonsyde,  Linlithgowshire,  became  professor  of 
natural  history  in  Aberdeen,  Cork,  Belfast,  and  finally 
Edinburgh,  and  will  be  specially  remembered  as  a  student 
of  the  biological  conditions  of  the  depths  of  the  sea. 
Being  interested  in  crinoids,  and  stimulated  by  the  results 
of  the  dredginga  of  Sara  in  the  deep  sea  off  the  Norwegian 
coasts,  which  had  conelusively  disposed  of  the  error  of 
Edward  Forbes,  that  animal  life  ceased  at  a  depth  of  a 
few  hundred  fathoms,  he  succeeded,  along  with  Dr  W.  B. 
Carpenter,  in  obtaining  the  loan  of  H  M.S.  "  LightniDg  " 
and  "  Porcupine,"  for  successive  deep-sea  dredging  expedi- 
tions in  the  summers  of  1868  and  1869.  It  was  thns 
shown  that  animal  life  existed  in  abundance  down  to 
depths  of  650  fathoms,  that  all  invertebrate  groups  were 
represented  (largely  by  Tertiary  forms  hitherto  believed 
to  be  extinct),  and,  moreover,  that  deep-sea  temperatures 
are  by  no  means  so  constant  as  was  supposed,  but  van- 
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considerably,  and  indicate  an  oceanic  circulation.  Further 
dredging  expeditions  at  greater  and  greater  depths  fol- 
lowed. The  remarkable  results  gained  for  hydrography 
is  well  as  zoology,  in  association  with  the  practical  needs 
of  ocean  telegraphy,  soon  led  to  the  granting  of  H.M.S. 
"Challenger"  for  a  circumnavigating  expedition,  and 
Thomson  sailed  at  tho  end  of  1872  as  director  of  the 
scientific  staff,  the  cruise  lasting  three  years  and  a  half. 
On  his  return  he  received  many  academic  honours,  and 
was  knighted.  In  1877  he  published  two  volumes  of  a 
preliminary  account  of  the  results  of  the  voyage,  mean- 
while carrying  on  his  .administrative  labours  in  connexion 
with  the  disposition  of  the  special  collections  and  publi- 
cation of  the  monographs  of  these.  His  health,  never 
robust,  was  meanwhile  giving  way;  from  1879  he  ceased 
lo  perform  the  duties  of  his  chair,  and  he  died  in  1882. 

See  obituary  notice  in  Proc.  Hoy.  Soe,  RUn.,  1883,  also  Thorn- 
mb'i  Vovtujt  of  H.M.S.  Chnllenaer,  London,  1877,  and  Thorn- 
»a»nd  Murray,  Xtjwrts  of  the  Voyage  of  H.M.S.  CKalUiujcr,  Edin- 
burgh, 1885. 

THOMSON,  James    (1700-1748),  author  of  The 
S'.asont,  was  a  native  of  the  Scottish  Border  country, 
his  father  being  successively  minister  of  the  parishes  of 
Ednam  and  Southdean,  in  Roxburghshire.    Ho  was  born  at 
Ednam  on  September  11,  1700,  and  was  reared  at  a  dis- 
tance from  the  social  influences  and  literary  fashions  that 
helped  to  form  and  fix  the  manner  of  the  "classical" 
f'hool,  the  monotony  of  which  he  was  the  first  to  break. 
Amidst  the  bare  breezy  hills  and  glens  of  a  Border  parish, 
his  youth  was  safe  against  the  ascendency  of  the  taste 
established  in   the  metropolis.     Jedburgh  school  and 
Edinburgh  university  gave  him  his  book  learning  of  the 
ordinary  type ;  and  he  was  fortunate  enough  to  have 
neighbours  of  extraordinary  accomplishment,  who  opened 
his  eyes  to  the  poetic  side  of  nature,  and  encouraged  him 
in  verse-making.    The  teacher  from  whom  he  learnt  most 
wis-  a  Mr  Riccalton,  or  Riccaulton,  a  graduate  of  Edin- 
burgh, who  had  taken  to  farming,  but  was  afterwards 
persuaded  to  enter  the  church,  and  mado  some  contribu- 
tions to  theological  literature.    This  scholarly  enthusiast 
taught  Latin  to  the  boys  of  Jedburgh  in  an  aisle  of  tho 
church,  and  encouraged  Thomson  in  his  poetical  turn  by 
example  as  well  as  precept    We  have  tho  poet's  own 
acknowledgment  that  the  first  hint  of  the  Seasons  came 
from  a  striking  dramatic  poem  by  Riccaulton  entitled  A 
Winter's  Day.    As  a  schoolboy  Thomson  wrote  verses, 
and  at  the  university  he  continued  the  practice,  but  his 
early  efforts  were  not  particularly  promising.    He  was  j 
intended  for  the  ministry,  and  was  for  five  years  a  student 
of  divinity;  but  in  1725  he  determined  to  follow  his 
friend  and  classfellow  David  Mallet  to  London,  and  seek 
his  fortune  there.    Through  the  influence  of  Lady  Grizel 
Baillie,  herself  a  song  writer,  he  obtained  a  tutorship  in 
the  family  of  Lord  Binning ;  but  the  plain-looking  and 
plain-mannered  poet  had  not  the  adroitness  of  his  friend 
Mallet,  and  ho  gave  up  the  post  after  a  few  months.  It 
wm  while  he  lingered  in  the  neighbourhood  of  Barnet, 
without  employment,  without  money,  with  few  friends, 
saddened  by  the  loss  of  his  mother  (his  father  had  died 
"•hen  he  was  eighteen),  that  Thomson  conceived  the  idea  of 
the  first  of  his  poems  on  the  Seasons,  Winter.    The  liues — 
Welcome,  kindred  glooms, 
Congenial  horrors,  hail! 
came  from  tho  heart ;  they  expressed  his  own  forlorn 
mood  on  the  approach  of  the  winter  of  1725.  Winter 
appeared  in  the  spring  of  1726.    A  publisher,  Millan, — not 
Millar,  who  afterwards  published  for  him, — gave  him  three  j 
guineas  for  the  poem.    The  tradition  is  that  it  attracted  > 
no  notice  for  a  month,  but  that,  at  the  end  of  that  time,  a 
literary  clergyman,  Whatley,  chanced  to  take  it  up  from  a 
booksellers  counter  and  at  once  rushed  off  to  tho  cofiee- 


housea  to  proclaim  the  discovery  of  a  new  poet.  The 
town  received  the  discovery  with  acclamation  ;  in  another 
month  a  second  edition  was  called  for.  No  time  could 
have  been  better  suited  for  the  appreciation  of  Thomson's 
striking  qualities ;  they  were  so  entirely  unlike  what  the 
public  had  for  many  years  been  accustomed  to.  The  fresh 
treatment  of  a  simple  theme,  the  warm  poetical  colouring 
of  commonplace  incidents,  the  freedom  and  irregularity 
of  the  plan,  the  boldness  of  the  descriptions,  the  manly 
and  sincere  sentiment,  the  rough  vigour  of  the  verse,  took 
by  surpriso  a  generation  accustomed  to  witty  satire  and 
burlesque,  refined  diction,  translations  from  the  classics, 
themes  valued  in  proportion  to  their  remoteness  from 
vulgar  life.  Thomson  at  once  became  famous,  and,  his 
naturally  easy  temper  roused  to  full  exertion,  vigorously 
followed  up  his  success  with  Summer  and  an  Ode  to  the 
Memory  of  Sir  Jtaac  Nevclon.  Spring  was  completed  and 
published  in  1728.  A  longer  interval  elapsed  before  the 
appearance  of  Autumn;  it  was  published  in  1730,  and 
followed  presently  by  a  handsome  edition  of  the  whole 
four  Seasons.  Meantime,  drawn  into  the  ardent  political 
strife  of  the  time,  he  had  produced,  in  1729,  his  Britannia, 
and  early  in  1730  had  made  his  first  attempt  as  a  dramatist 
with  Sophonisla.  From  this  time  there  was  a  manifest 
slackening  either  in  his  will  or  in  his  power  to  produce. 
Ho  was  appointed  travelling  tutor  to  the  son  of  Sir 
Charles  Talbot,  travelled  with  his  pupil  on  the  Continent, 
and  in  1733  obtained  a  small  sinecure  in  the  Court  of 
Chancery.  It  may  have  been  this  removal  of  the  spur  of 
necessity  that  made  him  tako  longer  over  his  poems.  But 
it  is  a  fair  theory  that  the  rigid  taste  of  tho"  time  for 
finish,  which  he  had  unconsciously  defied  with  triumphant 
results,  began  to  make  good  an  ascendency  over  him,  and 
that  he  wrote  less  because  he  was  cramped  by  fear  of  the 
critics.  None  of  the  other  Seasons  have  tho  same  large 
ond  careless  freedom  as  Winter  ;  Autumn  especially,  the 
last  of  them,  is  much  more  laboured,  and  his  revisions 
and  enlargements  in  successive  editions  show  an  anxious  * 
ambition  after  the  finish  of  the  'classical  school.  How- 
ever this  may  be,  he  hesitated  long  over  liis  next  poem, 
Liberty,  the  first  part  was  published  in  1734  and  the 
conclusion  in  1736.  He  intended  it  to  be  his  masterpiece, 
but  with  all  his  care  and  pains  it  has  fallen  into  deserved 
oblivion.  In  1737  he  lost  hi*  sinecure  by  the  death  of  his 
patron,  but  was  recompensed  by  a  pension  from  the  prince. 
Poverty,  rather  than  natural  fitness  or  inclination,  drove 
him  again  to  dramatic  composition.  Agamemnon  was 
produced  in  1738,  with  indifferent  success.  Next  year  a 
play,  written  in  the  interest  of  tho  prince  and  the  oppo- 
sition, was  interdicted  by  the  lord  chamberlain.  The 
masque  of  Alfred,  written  by  Thomson  in  conjunction 
with  Mallet,  and  containing  the  song  Rule  Britannia,  was 
produce'd  in  1740,  Tancred  and  Siyismunda  in  1745.  A 
year  before  this  last  event  the  "  poetical  posture  "  of  the 
poet's  incomo  was  improved  by  his  appointment  to  the 
sinecure  oflice  of  surveyor-general  of  the  Leeward  Islands. 
Tho  Casflt  of  Indolence  was  his  last  work.  It  was  not 
published  till  the  year  of  bis  death  (1748),  but  ho  had 
been  long  engaged  upon  it.  The  poem  is  full  of  character 
and  humour,  with  here  and  there  passages  of  elaborately 
rich  description  ;  it  is  fuller  than  any  other  of  the  person- 
ality of  the  poet,  of  tho  good-nature,  generosity,  and  solid 
wisdom  which  gained  him  the  affection  of  so  many  friends  ; 
but  still  it  is  in  the  Seasons,  cud  especially  in  the  first  of 
them,  that  Thomson  is  seen  at  his  best  and  strongest. 

Till  the  advent  of  Scott  and  Byron,  Thomson  vr«j  the  most 
widely  popular  poet  in  our  language;  and  as  late  as  the  middle 
bf  tins 'century  a  «umptuous  edition,  illustrated  by  tho  Etching 
Club,  was  printed  three  times  within  ten  yean  (1842-52).  Tho 
popular  verdict  on  Thomson  has  boon  unanimously  justified  by 
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THOMSON,  James  (1834-1882),  author  of  The  City  of  ! 
Dreadful  NigM,  was  born  at  Port  Glasgow,  in  Renfrew- 
shire, on  November  23,  1834,  the  eldest  child  of  a  mate 
in  the  merchant  shipping  Bcrvice.  His  mother  was'  a 
deeply  religions  woman  of  tbo  Irvingite  sect,  and  it  is  not 
improbable  that  it  was  from  her  the  son  inherited  his 
sombre  and  imaginative  temperament  On  her  death, 
James,  then  in  his  seventh  year,  was  procured  admission 
into  tho  Caledonian  Orphan  Asylum,  from  which  he  went 
out  into  the  world  as  an  assistant  army  schoolmaster. 
At  the  garrison  at  Ballincollig,  near  Cork,  he  encountered 
the  ono  brief  happiness  of  his  lifo :  ho  fell  passionately  in 
love  with,  and  was  in  turn  as  ardently  loved  by,  the 
daughter  of  the  armourer-sergeant  of  a  regiment  in  the 
garrison,  a  girl  of  very  exceptional  beauty  and  cultivated 
mind.  Two  years  later,  when  Thomson  was  at  the 
training  college  at  Chelsea,  he  snddenly  received  news 
of  her  fatal,  illness  aud  death.  The  blow  prostrated  him 
in  mind  and  body  ;  and  tho  former  endured  a  hurt  from 
which  it  never  really  recovered.  HonccforUi  his  life  was 
one  of  gloom,  disappointment,  misery,  and  poverty,  rarely 
alleviated  by  episodes  of  somewhat  brighter  fortune.  While 
in  Ireland  he  had  made  the  acquaintance  of  Mr  Charles 
Bradlaugh,  then  a  soldier  stationed  at  Ballincollig,  and  it 
was  under  his  auspices  (as  editor  of  the  London  Investi- 
gator)  that  Thomson-  first  appealed  to  the  public  as  an 
author,  though  actually  his  earliest  publication  was  in 
Tail'*  Edinburgh  Magazine  for  July  1 858,  under  the  signa- 
ture "  CrepuacuJua."  In  1660  was  established  the  paper 
with  which  Mr  Bradlaugh  has  been  so  long  identified, 
The  National  Reformer,  and  it  was  here,  among  other 
productions  by  James  Thomson,  that  appeared  (1863)  the 
powerful  and  sonorous  verses  "  To  our  Ladies  of  Death," 
and  (1874)  his  chief  work,  the  sombre  and  imaginative 
City  of  Dreadful  Night  In  October  1862  Thomson  left 
the  army,  and  through  Mr  Bradlaugh  (with  whom  for 
some  subsequent  years  he  lived)  gained  employment  as 
a  solicitor's  clerk.  In  1869  he  enjoyed  what  has  been 
described  as  his  "  only  reputable  appearance  in  respect- 
able literary  society,"  in  the  acceptance  of  his  long  poem, 
"Sunday  up  the  River,"  for  Eraser's  Magazine,  on  the 
advice,  it  is  said,  of  Charles  Kingsley.  In  1872  Thomson 
went  to  the  Western  States  of  America,  as  the  agent  of  the 
shareholders  in  what  he  ascertained  to  be  a  fraudulent 
silver  mine ;  and  the  following  year  ho  received  a  com- 
mission from  The  New  York  World  to  go  to  Spain  as  its 
special  correspondent  with  the  Carl  is  ta.  During  the  two 
months  of  his  stay  in  that  distracted  country  he  saw  little 
real  fighting,  and  was  himself  prostrated  by  a  sunstroke. 
On  his  return  to  England  he  continued  to  write  in  The 
Secularist  and  The  National  Reformer,  under  the  at  last 
well-known  initials  "  B.  V." 1  In  1 875  he  severed  his  con- 
nexion with  The  National  Reformer,  owing  to  a  disagree- 
ment with  its  editor  ;  henceforth  his  chief  source  of  income 
(1875-1881)  was  from  the  monthly  periodical  known  as 
Cope's  Tobacco  Plant.  Chiefly  through  the  exertions  of 
his  friend  and  admirer,  Mr  Bertram  Dobell,  Thomson's 
best  known  book,  The  City  of  Dreadful  Night,  and  other 
Poeme,  was  published  in  April  1880,  and  at  onee  attracted 
wide  attention  ;  it  was  succeeded  in  the  autumn  by  Vane't 
Story,  and  other  Poems,  and  in  the  following  year  by 
Essays  and  Phantasies.  All  his  best  work  was  produced 
between  1855  and  1875  ('<The  Doom  of  a  City,"  1857  ; 
"Our  Ladies  of  Death,"  1661;  Weddah  and  Om-el- 
Bonaxn:  "The  Naked  Goddess,"  1866-7;  The  City  of 
Dreadful  Night,  1870-74).  In  his  latter  years  Thomson 
too  often  sought  refuge  from  his  misery  of  mind  and  body 

>  Byashe  Vanolia  :  «'  Bysshe,"  as  the  commonly  mod  ChrUtUn  name 
of  Shelley,  Thomson'*  favourite  writer  ;  and  "  Vanolis."  an  anagram 
*  N'or.'U,  the  pe-udttiYm  of  F  von  Hardktbebo  (j.O. 


in  tie  Lethe  of  cpuim  and  alcohol.  His  mortal  illness 
came  upon  him  in  the  house  of  a  poet  friend  ;  and  he  was 
conveyed  to  University  College  hospital,  in  Gowcr  Street, 
where  shortly  after  he  died  (June  3,  1882).  He  was 
buried  at  Highgate  cemetery,  in  the  same  grave,  in  uncon- 
socratcd  ground,  as  his  friend  Austin  Holyoake. 

To  the  productions  of  James  Thomson  already  mentioned  may 
be  added  the  posthumous  volume  entitled  A  Voitt  from  the  Xile, 
and  other  Poems  (1884),  which  has  tho  advantage  of  Mr  Bertram 
Do  bell's  valuable  prefatory  memoir  and  an  etched  ]K>rtrait  of  the 
poet.  This  volume  contains  much  that  is  interesting,  but  nothing 
to  increase  Thomson's  reputation.  If  an  attempt  be  made  to  point 
to  the  most  apparent  literary  relationship  of  the  author  or  The 
City  of  Dreadful  yigkt,  ono  might  venture  the  suggestion  that 
Jamea  Thomson  was  a  younger  brother  of  De  Quincey.  If  he  has 
distinct  affinity  to  any  writer  it  is  to  the  author  of  Suspiria  de 
Profundi!  ;  if  we  look  further  afield,  we  might  perhaps  discern 
shadowy  prototype*  in  Loopardi,  Heine,  and  Baudelaire.  But, 
after  all,  Thomson  holds  so  unique  a  place  as  a  poet  that  the  effort 
at  classification  may  well  be  dispensed  with.  It  ho  maintains  his 
own  lonely  little  height,  it  will  be  as  a  distinct  individuality. 
His,  it  ia  absolutely  certain,  was  no  literary  pessimism,  no  assumed 
gloom.  The  poem  "Insomnia"  is  a  distinct  chapter  of  bio- 
graphy; and  in  "Mater  Tenebrarum"  and  elsewhere  among  bis 
writings  self-revelativo  passages  are  frequent.  The  merits  of 
Thomson's  poetry  aie  its  imaginative  power,  its  sombre  intensity, 
ita  sonorous  music  .  to  these-  characteristics  may  be  added,  in  his 
lighter  pieces,  a  Hetne-liko  admixture  of  strange  gaiety,  pathos,  and 
caustio  irony.  Much  the  name  may  ba  said  of  his  best  prose.  His 
faults  are  a  monotony  of  epithet,  the  not  infrequent  use  of  uiero 
rhetoric  and  verbiage*  aud  perhaps  a  prevailing  lack  of  the  sense 
of  form  ,  to  these  may  bo  added  an  occasional  vulgar  recklessness 
of  expression,  as  in  parts  of  fatu's  Story  and  m  some  of  his 
prose  writings.  Time  will  reduce  his  noteworthy  work  within  a 
narrow  compass,  but  within  that  limit  it  will  ba  found  as  remark- 
able  aa  it  is  unique. 

THOMSON,  John  (1778-1840),  amateur  landscape 
painter — Th6mson  of  Duddingston,  as  he  is  commonly 
styled, — was  born  on  September  1,  1778,  at  Dailly,  Ayr- 
shire. His  father,  grandfather,  and,  as  we  are  informed, 
great-grandfather  also,  were  clergymen  of  the  Church  of 
Scotland.  The  father  determined  that  his  son  should 
follow  the  ancestral  profession,  and,  greatly  against  his 
natural  bent, — for  all  his  thoughts  turned  instinctively 
towards  art,— he  acceded  to  the  parental  wish.  He  studied 
in  the  university  of  Edinburgh ;  and,  residing  with  hia 
elder  brother,  Thomas  Thomson,  afterwards  celobrated  aa 
an  antiquarian  and  feudal  lawyer,  he  made  the  acquaint- 
ance of  Francis  Jeffrey  and  other  young  members  of  the 
Scottish  bar  afterwards  notable.  The  pursuit  of  art,  how- 
ever, was  not  abandoned  ;  during  the  recess  he  sketched 
in  the  country,  and,  while  attending  hia  final  college 
session,  he  studied  for  a  month  tinder  Alexander  Nasmyth. 
After  his  father's  death  he  became,  in  1800,  hia  successor 
as  minister  of  Dailly ;  and  in  1805  he  was  translated 
to  the  parish  of  Duddingston,  close  to  Edinburgh.  Tho 
practice  of  art  was  now  actively  resumed,  and  it  came  to 
be  continued  throughout  life— apparently  without  any 
very  great  detriment  to  pastoral  duties.  Thomson's  popu- 
larity as  a-  painter  increased  with  his  increasing  artistic 
skill ;  and,  having  mastered  his  initial  scruples  against 
receiving  artistic  fees,  on  being  offered  £15  for  a  land- 
scape— reassured  by  "  Grecian  Williams's  stout  assertion 
that  tho  work  was  "worth  thrice  the  amount  "—the 
minister  of  Duddingston  began  to  dispose  of  the  produc- 
tions of  his  brush  in  the  usual  manner.  In  1830  he  was 
made  an  honorary  member  of  the  Royal  Scottish  Academy. 
Besides  that  of  art,  Thomson  had  other  singularly  varied 
tastes  and  aptitudes.  He  was  an  accomplished  performer 
on  violin  and  flute,  an  exact  and  well-read  student  of 
physical  science,  and  one  of  the  writers  on  optics  in  the 
early  numbers  of  the  Edinburgh  Review.  His  life  passed 
peacefully  away  in  tho  kindly  and  charitable  discharge  of 
his  clerical  duties,  varied  by  the  enthusiastic  pursuit  of  his 
art,  and  tho  enjoyment  of  intercourse  with  a  singularly. 
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vide  and  eminent  circle  of  f Hands,  which,  among  artists, 
included  Turner  and  Wilkie,  and  among  men  of  letters 
Wilsoa  and  Scott, — the  latter  of  whom  desired  that 
Thomson,  instead  of  Turner,  should  have  illustrated  the 
collected  .edition  of  his  works.  He  died  at  Duddingstun 
on  tin  27  th  of  October  1840  (not  the  20th,  as  stated  by 
■one  authorities).  Thomson  was  twice  married,  and  his 
snood  wife,  the  widow  of  Mr  Dalrymple  of  Cleland,  was 
berself  also  a  skilful  amateur  artist. 

Thomson  holds  as  honourable  position  as  the  first  powerful 
liadxaput  that  Scotland  produced,  and  he  is  still  among  her 
gitttest  Hb  styled  was  founded,  in  the  first  instance,  upon 
tba  practice  of  the  Dutch  masters  ;  but  ultimately  he  submitted 
to  the  influence  of  the  Poosaina  and  the  Italians,  rightly  believ- 
ing that  their  method— in  the  richer  solemnity  of  its  colour  and 
tho  deeper  gravity  of  its  chiaroscuro — was  more  truly  fitted  for 
the  portrayal  of  the  scenery  of  Scotland,  more  in  harmony  with 
tlii  gloom  and  the  glory  of  its  mountains  and  its  glens  and  the 
(anion  of  its  wavo-vexeu  cliffs.  But  to  the  study  of  the  art  of  the 
he  joined  a  close  and  constant  reference  to  nature  which  kept 
own  work  fresh  and  original,  though,  of  course,  he  never  even 
ipproached  such  scientific  accuracy  in  the  rendering  of  natural 
form  and  effect  as  is  expected  from  even  the  tyro  in  our  recent 
schools  of  landscape.  His  art  is  clearly  distinguished  by  "style" ; 
it  their  best,  his  works  show  skilful  selection  in  the  leading  lines 
of  their  composition  and  admirable  qualities  of  abstract  colour  and 
too*.  Thomson  is  fairly  represented  in  the  Scottish  National 
Gallery  ;  and  the  Aberlady  Ray  of  that  collection,  with  the  soft 
iafiaitr  of  its  clouded  grey  sky,  and  its  sea  which  leaps  and  falls 
(gain  in  waves  of  sparkling  and  of  shadowed  silver,  is  fit  to  rank 
among  the  triumphs  of  Scottish  art 

THOR.  See  jEsib,  voL  L  p.  210,  and  Mytholoqy, 
vol  xvii.  p.  156. 

THOREAU,  Hexky  David  (1817-1862),  one  of  the 
most  strongly-marked  individualities  of  modern  times, 
spent  the  greater  part  of  his  life  in  the  neighbourhood  of 
the  place  where  he  was  born — Concord,  a  village  town  of 
Massachusetts,  pleasantly  situated  some  twenty  miles  north- 
west of  Boston,  amidst  a  pastoral  country  of  placid  beauty. 
To  Thoreau  this  Concord  country  contained  all  of  beauty 
and  even  grandeur  that  was  necessary  to  the  worshipper 
of  nature  :  he  once  journeyed  to  Canada ;  be  went  west  on 
one  occasion  ;  he  sailed  and  explored  a  few  rivers ;  for  the 
rest,  he  haunted  Concord  and  its  neighbourhood  as  faith- 
fully as  the  stork  does  its  ancestral  nest  John  Thoreau,  his 
father,  who  married  tho  daughter  of  a  New  England  clergy- 
man, was  the  son  of  a  John  Thoreau  of  the  isle  of  Jersey, 
who,  in  Boston,  married  a  Scottish  lady  of  the  name  of  Burns. 
This  last-named  John  was  the  son  of  Philippe  Thoreau  and 
his  wife  Marie  le  Gollais,  persons  of  pure  French  blood, 
settled  at  St  Helier,  in  Jersey.  From  his  New  England 
Puritan  mother,  from  bis  Scottish  grandmother,  from  his 
Jersey-American  grandfather,  and  from  his  remoter  French 
ancestry  Thoreau  inherited  distinctiyo  traits  :  tho  Saxon 
element  perhaps  predominated,  but  the  "  hauntings  of 
Celtism  "  were  prevalent  and  potent.  The  stock  of  the 
Thoreaus  was  a  robust  one ;  and  in  Concord  the  family, 
though  never  wealthy  nor  officially  influential,  was  ever 
held  in  peculiar  respect  As  a  boy,  Henry  drove  his 
mother's  cow  to  the  pastures,  and  thus  early  became 
enamoured  of  certain  aspects  of  nature  and  of  certain 
delights  of  solitude.  At  school  ai*i  at  Harvard  university 
he  in  nowise  distinguished  himself,  though  he  was  an 
intelligently  receptive  student ;  ho  became,  however,  pro- 
ficicnt  enough  in  Greek,  Latin,  and  the  more  general 
acquirements  to  enable  him  to  act  for  a  time  as  a  master. 
Bnt  long  before  this  he  had  become  apprenticed  to  the 
learning  of  nature  in  preference  to  that  of  man:  when  only 
twelve  years  of  age  he  had  made  collections  for  Agassiz, 
who  had  then  just  arrived  in  America,  and  already  tho 
meadows  and  the  hedges  and  tho  stream-sides  had  become 
cabinets  of  rare  knowledge  to  him.  On  the  desertion 
of  achoolmastering  as  a  profession  Thoreau  became  a 
lecturer  and  author,  though  it  was  the  labour  of  his  hands 
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which  mainly  supported  him  through  many  years  of  his 
life  :  professionally  he  was  a  surveyor.  En  the  effort  to 
reduce  the  practice  of  economy  to  a  fine  art Jie  arrived  at 
the  conviction  that  the  less  labour  a  man  did,  over  and 
above  the  positive  demands  of  necessity,  the  better  for  him 
and  for  the  community  at  large  ;  he  would  have  had  the 
order  of  the  week  reversed, — six  day*  of  rest  for  one  of 
labour.  It  was  in  1845  he  made  the  now  famous  experi- 
ment of  Walden.  Desirous  of  proving  to  himself  and 
others  that  man  could  be  as  independent  of  his  kind  as  the 
nest-building  bird,  Thoreau  retired  to  a  hut  of  his  own 
construction  on  the  pine-slope  over  against  the  shores  of 
Walden  Fond, — a  hut  which  he  built,  furnished,  and  kept 
in  order  entirely  by  the  labour  of  his  own  hands.  During 
the  two  years  of  his  residence  in  Walden  woods  he  lived 
by  the  exercise  of  a  little  surveying,  a  little  job-work,  and 
the  tillage  of  a  few  acres  of  ground  which  produced  him 
his  beans  and  potatoes.  His  absolute  independency  was 
as  little  gained  as  if  he  had  camped  out  in  Hyde  Park; 
relatively  he  lived  the  life  of  a  recluse.  He  read  consider- 
ably, wrote  abundantly,  thought  actively  if  not  widely, 
and  camewto  know  beasts,  birds,  and  fishes  with  an  intimacy 
more  extraordinary  than  was  the  case  with  St  Francis  of 
Assisi  Birds  came  at  his  call,  and  forgot  their  hereditary 
fear  of  man ;  beasts  lipped  and  caressed  him  ;  the  very 
fish  in  lake  and  stream  would  glide,  unfearful,  between 
his  hands.  This  exquisite  familiarity  with  bitd  and  beast 
would  mako  us  love  the  memory  of  Thoreau,  if  his  egotism 
were  triply  as  arrogant,  if  his  often  meaningless  paradoxes 
were  even  more  absurd,  if  his  sympathies  were  even  less 
humanitarian  than  we  know  them  to  have  been.  His 
Walden,  the  record  of  this  fascinating  two  years'  experi- 
ence, must  always  remain  a  production  of  great  interest 
and  considerable  psychological  value.  Some  years  before 
Thoreau  took  to  Walden  woods  he  made  the  chief  friend- 
ship of  his  life,  that  with  Emerson.  He  became  one  of 
the  famous  circle  of  the  transcendentalists,  always  keenly 
preserving  his  own  individuality  amongst  such  more  or  less 
potent  natures  as  Emerson,  Hawthorne,  and  Margaret 
Fuller.  From  Emerson  he  gained  more  than  from  any 
man,  alive  or  dead  ;  and,  though  the  older  philosopher 
both  enjoyed  and  learned  from  the  association  with  the 
younger,  it  cannot  be  said  that  the  gain  was  equal.  There 
was  nothing  electrical  in  Thoreau's  intercourse  with  his 
fellow-men  ;  he  gave  off  no  spiritual  sparks.  He  absorbed 
intensely,  but  when  called  upon  to  illuminate  in  turn  was 
found  wanting.  It  is  with  a  sense  of  relief  that  we  read 
of  his  having  really  been  stirred  into  active  enthusiasm 
anent  the  wrongs  done  the  ill-fated  John  Brown.  With 
children  he  was  affectionate  and  gentle,  with  old  people 
and  strangers  considerate.  In  a  word,  he  loved  his  kind 
as  animals,  but  did  not  seem  to  find  them  as  interesting  as 
those  furred  and  feathered.  In  1847  Thoreau  left  Walden 
Lake  abruptly,  and  for  a  time  occupied  himself  with  lead- 
pencil  making,  the  parental  trade.  Ho  never  married, 
thus  further  fulfilling  his  policy  of  what  one  of  his  essayist- 
biographers  has  termed  "  indulgence  in  fine  renounce- 
ments." At  tho  comparatively  early  age  of  forty-five  ho 
died,  on  6th  May  1862.  His  grave  is  in  the  beautiful 
cemetery  of  Sleepy  Hollow,  beside  thoso  of  Hawthorne 
and  Emerson. 

Thoreau's  fame  will  rest  on  Walden,  the  ExcvrtUms,  and  his 
Letters,  though  he  WTote  nothing  which  is  not  deserving  of  notice. 
Up  till  his  thirtieth  year  ho  dabbled  in  verse,  bnt  he  had  little  ear 
for  metrical  music,  and  he  lacked  the  spiritual  impulsiveness  of  tho 
true  poet.  He  had  occasional  flashes  of  insight  and  could  record 
beautifully,  notwithstanding :  his  little  poem  "Haze "  is  surcharged 
with  concentrated  loveliness.  His  weakness  as  a  philosopher  is  his 
tendency  to  base  the  laws  of  the  universe  on  the  experience-born, 
thought-produced  convictions  of  one  man— himself.  His  weakness 
as  a  writer  is  the  too  frequent  striving  after  antithesis  and  paradox. 
If  he  had  had  all  his  own  originality  without  the  itch  or  appearing 
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original,  he  would  havo  mado  hia  fascination  irresistible.  As  it  I*, 
Thoreau  holds  a  unique  placo.  Ho  was  a  naturalist,  but  absolutely 
devoid  of  th*  pedantry  of  tcienco  ;  a  keen  observer,  but  no  retailer 
of  disjointed  facts.  Ho  thus  holds  sway  over  two  domains :  he 
has  the  adborouco  of  the  lorors  of  fact  and  of  the  children  of  fancy. 
Ho  must  always  be  read,  whothrr  lovingly  or  interestedly,  for  he 
has  all  tho  Tariablo  charm,  tho  strango  satuminity,  the  contradic- 
tions, austoritios,  and  delightful  surprises,  of  Nature  herself. 

So*  W.  E.  Channlnc,  TKortaa  ISa  Part  NalaratUI,  Boiton,  U7il  F.  B.  Su- 
born, Bloaraphw  af  Taartan  (American  Men  of  Lttt«rs  Sorlca)  ;  H.  A.  Pace,  o"*** 
orapAg  #/  Ttiaraa*-,  Enerton,  Introduction  to  Fsturnons  ;  J,  JiatMll  Lovoll,  Mp 
Staiig  M'tmiowi;  WML  n.  IJtxcka.  Introduction  to  lYaidtn  ;  Proreaaor  MehoJ, 
Avuriean  Litrratart,  pp.  91?  ta. ;  Mr  Kurrourbt ;  Ur  Henry  Jamct,  *c.  After 
Tuorcao'a  dcALh  vera  publUncd  (Dcalti-i  the  £xeurnom»,  IB^J)  Hi*  Main* 
Wood,  (ISC*);  Capt  Ccd  (XtOi);  Leifrri  ami  Potmt  (18so) ;  A  Taaitt  (a  Canada 
(IMS).  In  tho  Allaatle  Mtmthl,.  In  1S«,  appeared  -  WaJkinf,"  "  Autumn  Ttnta," 
•n4  "  Wild  Apple*";  In  IMS  "NuM  and  Koonllclit."  Uti  boat  knoirn  work, 
Vtatdrn,  commute*  tho  accoud  volume  of  tho  aerlr*  cillod  Th*  Camatai  Ctanut', 
otuarwleo  Tbnraau a  prodnctloaa  ar*  But  wlaclr  known  In  Britain. 

THORIUM,  in  chemistry,  is  tho  name  of  the  as  yet 
unisolated  radical  of  thoria,  odo  of  tho  now  numerous 
"  rare  earths."  Thoria  was  discovered  by  Berzetius  in  1 828 
in  tho  mineral  now  called  thorite.  It  is  present  also  in 
pyrocblor,  monazito,  orangite,  and  euzenite.  Being  similar 
to  the  oxides  TiOj  and  ZrO,  of  titanium  and  zirconium, 
thoria  is  assumed  to  l<e  a  binoxide  ThOr  The  atomic 
weight,  according  to  Cleve,  is  Th  — 233,  O  being  16. 

THORN  (Polish  Torhn),  an  interesting  old  town  in  the 
provinco  of  West  Prussia,  is  situated  on  tho  right  bank  of 
the  Vistula,  near  tho  point  where  the  river  enters  Prussian 
territory,  26  miles  south-east  of  Bromberg  and  92  miles 
south  of  Dan  trie.  Its  position  near  the  frontier  of 
Russian  Poland  makes  it  a  strategic  point  of  importance ; 
and,  strongly  fortified  sinco  1818,  in  1878  it  was  converted 
into  a  fortress  of  the  first  class.  The  "  old  town,"  founded 
in  1231,  and. the  "new  town,"  founded  thirty-three  years 
later,  were  united  in  1454,  and  both  retain  a  number  of 
quaint  buildings  dating  from  the  16th  and  16th  centuries, 
when  Thorn  was  a  flourishing  member  of  tho  Hanseatic 
League.  The  town-house,  of  the  14th  and  16th  centuries, 
tho  churches  of  St  John  and  tho  Virgin,  with  aisles  as 
lofty  as  tho  nave,  the  ruined  castle  of  tho  Teutonic  order, 
and  the  gates,  leaning  tower,  and  fragments  of  the  walls, 
all  of  tho  13th  century,  are  among  tho  most  interesting 
edifices.  The  ancient  wooden  bridge,  now  burned  down, 
at  one  time  the  only  permanent  bridge  across  the  lower 
Vistula,  has  been  succeeded  by  a  massive  iron  railway 
viaduct,  half  a  mile  long.  Thorn  carries  on  an  active 
trado  in  grain,  timber,  wino,  colonial  wares,  and  iron,  and 
has  manufactures  of  leather,  hats,  starch,  candles,  and 
numerous  other  articles.  It  is  famous  for  its  "  Pfeffer- 
kuchen,"  a  kind  of  gingerbread.  Part  of  the  trade  is 
carried  on  by  vessels  on  the  Vistula.  In  1885  the  popu- 
lation was  23,914  (in  1816  7909),  about  three-fifths 
being  Protestants  and  two-fiftba  (chiefly  Poles)  Roman 
Catholics. 

Thorn,  founded  la  1231  bv  the  Teutonie  order  ss  an  outpost 
against  tho  Poles,  was  colonued  mainly  from  Westphalia.  The 
first  peace  of  Thorn,  between  the  order  and  the  Potts,  waa  con- 
cluded in  1411.  In  1454  the  townspeople  revolted  from  the 
knights  of  the  order,  destroyed  their  castle,  and  attached  them- 
selves to  the  king  of  Poland.  This  resulted  in  a  war,  which  was 
terminated  in  1468  by  the  second  peace  of  Thorn.  In  the  15th 
and  16th  centuries  Thorn  was  a  Hanse  town  of  importance,  and 
received  the  titles  of  "  queen  of  the  Vistula"  and  "  the  beautiful. " 
It  embraced  the  Reformation  In  1557,  and  in  1645  it  was  the  scene 
of  a  "colloquium  chsritativum,"  or  discussion  betwixt  the  doctors  of 
the  rival  creeds,  which,  however,  resulted  in  no  agreement.  In 
1724  a  riot  between  the  Protestant  and  Roman  Catholic  inhabitant* 
was  seiied  upon  by  tho  Polish  king  as  a  pretext  for  beheading  th* 
burgomaster  and  nine  other  leading  Protestant  citiiens,  an  act  of 
oppression  which  is  known  a*  the  "bloodbath  of  Thorn."  Th* 
second  partition  of  Poland  conferred  Thorn  upon  Prussia ;  by  the 
treaty  of  Tilsit  it  was  assigned  to  th*  duchy  of  Warsaw ;  but  since 
the  congress  of  Vienna  it  ha*  again  been  Prussian.  Copernicus 
was  born  at  Thorn  in  1475. 

THORN  BACK  is  the  name  given  to  a  species  of  ray 
(Rqja  claniia)  which  is  found  all  round  the  coasts  of 
Europe,  and  locally  abundant ;  it  derives  iU  name  from 


tho  peculiar  armature  of  tho  skin  of  its  body,  tho  upper 
and  lower  surfaces  of  tho  body  of  tho  female  being  nraicd 
with  scattered,  more  or  less  numerous,  large  round  osseous 
bucklers,  each  with  a  spine  in  the  centre ;  the  tail  also  is 
armed  with  rows  of  similar  bucklers.  In  the  male  fish  theso 
bucklers  arc  absent,  or  nearly  so.  Tho  thornback  does 
not  grow  to  the  same  large  size  as  the  skates,  a  specimen 
three  feet  across  being  considered  large.  It  is  moro  valued 
as  food  than  the  other  rays,  and  consumed  in  large 
quantities,  fresh  as  well  as  salted. 

THORNHILL,  Sib  James  (1676-1734),  historical 
painter,  was  born  at  Melcombe  Regis,  Dorset,  in  1676, 
coming  of  an  anciont  but  impoverished  county  family. 
His  father  died  while  ho  was  young,  but  ho  was  befriended 
by  his  maternal  uncle,  the  celebrated  Dr  Sydenham,  and 
apprenticed  to  Thomas  Highmore,  sergeant-painter  to 
King  William  III.,  a  connexion  of  the  Thornhill  family. 
Little  is  known  regarding  his  early  career.  About  1715 
ho  visited  Holland,  Flanders,  and  Franco;  and,  having 
obtained  the  patronage  of  Queen  Anne,  he  was  in  1719-20 
appointed  her  serjeantpainter  in  succession  to  Highmore, 
and  was  ordered  to  decorate  the  interior  of  the  dome  of 
St  Paul's  with  a  series  of  eight  designs,  in  chiaroscuro 
heightened  with  gold,  illustrative  of  the  lifo  of  that 
apostle, — a  commission  for  which  Louis  La  guerre  had 
previously  been  selected  by  the  commissioners  for  the 
repair  of  the  cathedral.  He  also  designed  and  decorated 
tho  saloon  and  hall  of  Moor  Park,  Herts,  and  painted 
the  great  hall  at  Blenheim,  the  princesses'  apartments  at 
Hampton  Court,  the  hall  and  staircase  of  the  Soutbsea 
Company,  the  chapel  at  Wimpole,  the  staircase  at 
Easton-Neston,  Northamptonshire,  and  the  hall  at  Green- 
wich Hospital,  usually  considered  hia  most  important  and 
successful  work,  upon  which  he  was  engaged  from  1708 
to  1727.  Among  his  easel  pictures  are  the  altar-pieces  of 
All  Souls  and  Queen's  College  chapels,  Oxford,  and  that 
in  Melcombe  Regis  church ;  and  ho  executed  such  portrait 
subjects  as  that  of  Sir  Isaac  Newton,  in  Trinity  College, 
Cambridge,  and  the  picture  of  the  House  of  Commons  in 
1730,  now  in  the  possession  of  the  earl  of  Hardwicke,  in 
which  he  was  assisted  by  Hogarth,  who  married  Jane,  bis 
only  daughter.  He  alio  produced  a  few  etchings  in  a 
slight  and  sketchy  but  effective  manner,  and  executed 
careful  full-size  copies  of  Raphael's  cartoons,  which  now 
belong  to  the  Royal  Academy.  About  1724  he  drew  up 
a  proposal  for  the  establishment  of  a  royal  academy  of 
the  arts,  and  his  scheme  had  the  support  of  the  lord 
treasurer  Halifax,  but  Government  declined  to  furnish 
tho  needful  funds.  Thornhill  then  opened  a  drawing- 
school  in  his  own  house  in  James  Street,  Covent  Garden, 
where  instruction  continued  to  be  given  till  the  time  of 
his  death.  He  acquired  a  considerable  fortune  by  his  art, 
and  was  enabled  to  repurchase  his  family  estate  of  Thorn- 
hill, Dorsetshire.  In  1715  he  was  knighted  by  George  L, 
and  in  1719  ho  represented  Melcombe  Regis  in  parlia- 
ment, a  borough  for  which  Sir  Christopher  Wren  had 
previously  been  member.  Having  been  removed  from  his 
office  by  some  -;ourt  intrigue,  and  suffering  from  broken 
health  and  repeated  attacks  of  gout,  he  retired  to  his 
country  seat,  where  he  died  on  the  4th  of  May  1734. 
Hia  son  James  was  also  an  artist  He  succeeded  his 
father  as  serjeant  painter  to  George  II.,  and  was  appointed 
"  painter  to  the  navy." 

.  The  high  contemporary  estimst*  of  Sir  James  Thornhill'*  works 
ha*  not  since  been  confirmed;  in  spito  of  Dr  Young,  "lato  times  " 
do  not 

CndervUad 

How  Bapfaaers  pencil  Uvea  la  TiornhuTe  bands.'* 

Ho  la  weak  In  drawing,— indeed,  when  dealing  with  complicated 
figure*  ha  was  suit  ted  by  Thomas  Gibson ;  and.  ignorant  of  tho 
great  monumental  art  of  Italy,  he  formed  himself  upon  tho  lowu- 
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nodal  of  La  Brim.  It  must,  however,  b*  admitted  that,  in  the 
departments  of  art  which  he  ehoae  for  hU  own,  he  m  the  best 
rmtivo  painter  of  hia  time. 

THORWALDSEN,  Bxetsl  0770-1844),  a  very  able 
Danish  sculptor,  was  the  son  of  an  Icelander  who  had 
settled  in  Copenhagen,  and  there  carried  on  the  trade  of 
a  wood-carver.  While  very  young,  Bertel  Thorwaldsen 
learnt  to  assist  his  father ;  at  the  age  of  eleven  he  entered 
the  Copenhagen  school  of  art,  and  soon  began  to  show  his 
exceptional  talents.  In  1792  he  wou  the  highest  prize, 
the  travelling  studentship,  and  in  1796  he  started  for  Italy 
in  a  Danish  manof-war.  On  the  8th  of  March  1797  he 
arrived  in  Rome,  where  Canova  was  at  the  height  of  his 
popularity.  Thorwaldsen's  first  success  was  the  model  for 
a  statue  of  Jason,  which  was  highly  praised  by  Canova, 
and  he  received  the  commission  to  execute  it  in  marble 
from  Thomas  Hope,  a  wealthy  English,  art-patron.  From 
that  time  Thorwaldsen's  success  was  assured,  and  he  did 
not  leave  Italy  for  twenty-three  years.  In  1819  he 
returned  to  Denmark,  where  be  was  received  with  the 
greatest  enthusiasm.  He  was  there  commissioned  to  make 
the  colossal  series  of  statues  of  Christ  and  the  twelve 
apostles  which  are  now  in  the  Fruenkirche  in  Copenhagen. 
These  were  executed  after  his  return  to  Rome,  and  were 
not  completed  till  1838,  when  Thorwaldsen  again  returned 
to  Denmark.  He  died  suddenly  in  the  Copenhagen  theatre 
in  1844,  and  bequeathed  a  great  part  of  his  fortune  for 
the  building  and  endowment  of  a  musenm  in  Copenhagen, 
and  also  left  to  fill  it  all  his  collection  of  works  of  art,  and 
the  models  for  all  his  sculpture, — a  very  large  collection, 
exhibited  to  the  greatest  possible  advantage.  Thor- 
waldsen is  buriod  in  the  courtyard  of  this  museum,  under 
a  bed  of  roses,  by  his  own  special  wish. 

Ou  tlie  whole  Thorwaldsen  waa  the  moat  sncceufnl  of  all  tho 
imitator*  of  cU»»ic»l  sculpture,  nnd  many  of  hia  statues  of  pagan 
deitica  arc  modelled  with  mncU  of  the  antique  feeling  for  breadth 
an.l  purity  of  drsign.  Ilia  attempt*  at  Cliriitiiin  sculpture,  sneh 
as  the  tomb  of  Piu«  YII.  in  St  Peter's  and  the  Chrint  an.l  Apostles 
at  Co|>cuhagrn,  are  leu  successful,  ami  were  not  in  aecorJanco 
with  tho  sculptor's  real  sympathies,  whirh  were  purely  classic. 
Thorwaldsen's  private  life  wua  not  admirable :  he  worked  eome- 
timca  with  fcreriah  cageinc*a ;  at  other  time*  he  was  idle  for  many 
months  together.  A  great  number  of  hia  best  worka  exist  in  private 
collections  in  England.  Hia  not  very  successful  statue  nf  Lord 
Byron,  after  being  refused  a  placo  in  Westminster  Abbey,  waa 
finally  de|>o*itcd  in  th*  library  of  Trinity  College,  Cambridge 
Tho  moit  widely  popular  among  ThorwalJ.cn's  worka  hare  been 
aome  of  hia  bois-rclu-fa,  auch  as  the  Night  and  the  Morning, 
which  he  is  aai.l  to  have  modelled  in  one  day.  In  the  main  hia 
popularity  is  now  a  thing  of  the  paat,  owing  chiefly  to  the  reac- 
tion against  the  pseudo-classic  stylo  of  sculpture. 

A  wflMlln»ir«tM  trcount  »f  ThnrvtlSMn  and  lib  works  Is  flr«i  »r  Enclnc 
Tien.  r»o<-»o/rfw»,  ti%  I'fa,  *e..  !*•«•,  1«S0;  let  alio  And«t»oi\  B.  TkmnHtn, 
Dsiiln.  taiJ;  Killrmp,  rWwiVu.i  ArUiln,  *e.,  C»t«na«f  cn,  ISM;  in 4 
Thick,  r»«w(t««i  Lrtt«,  L«lj«lc,  1S31-4S. 

THOU,  Jacques  Auouste  de  (1553-1617),  sometimes 
known  by  the  Latinized  form  Thcaxus,  as  his  great 
history  is  by  the  name  TTtuana,  was  bom  at  Paris  on 
October  8,  15.53.  He  belonged  to  a  family  of  distinction 
in  the  Orleanais,  of  which  the  elder  branch  bad,  he  tells 
us,  been  noblesse  (Tepee,  though  he  gives  no  particulars 
except  of  those  who  had  for  some  generations  been  nvblesse 
dt  robe.  He  and  his  were  closely  connected  by  birth, 
marriage,  and  friendship  with  several  of  those  great  legal 
families — tho  Harlays,  the  Huraulta,  tho  Brularts,  the 
Lamoignons,  and  others— which  for  many  generations 
furnished  Franco  with  by  far  her  most  valuablo  class  of 
public  men.  The  historian's  father  was  Christophe  de 
Thou,  first  president  of  the  parlement  of  Paris,  a  man 
whose  strong  legal  and  religious  prejudices  against  the 
Huguenots  havo  rather  obscured,  in  tho  eyes  of  historians, 
his  undoubted  ability  and  probity.  Christophe'a  brothers, 
Adricn  and  Nicolas,  were  both  men  of  mark,  the  former 
being  also  a  lawyer,  and  tho  latter  ultimately  becoming 
bishop  of  Chartres  in  which  capacity  he  "  instructed" 


Henry  IV.  at  hia  conversion.  De  Thou's  mother  was 
Jacqueline  Tuleu,  dame  de  CJelL  ^He  was  a  delicate 
child,  and  seettas  by  his  own  account  to  have  been  rather 
neglected  by  his  parents  ;  perhaps  it  was  for  this  reason 
that,  though  he  grew  stronger  with  age,  he  was  destined 
for  the  church.  He  took  minor  orders,  and  obtained 
some  benefices.  It  was,  however,  to  tho  legal  side  of  the 
ecclesiastical  profession  that  he  was  devoted,  and,  after 
being  at  school  at  the  College  de  Bourgogne,  he  studied 
law  at  Orleans,  Bourges,  and  Valence,  being  at  the  last 
two  places  under  the  tuition  of  jurists  no  less  celebrated 
than  Hotman  and  Cujas.  It  was  not,  however,  till  he 
approached  middle  life  that  he  definitely  renounced  the 
clerical  profession,  married,  and  accepted  lay  offices.  Mean-  • 
while  he  had  travelled  much  and  discharged  important 
duties.  In  1573,  that  he  might  profit  by  seeing  foreign 
parts,  be  was  attached  to  the  suite  of  Paul  de  Foix,  who 
was  sent  on  a  circular  mission  of  compliment  to  the 
Italian  princes,  and  with  him  Do  Thou  visited  Turin, 
Milan,  Mantua,  Venice,  Rome,  Florence,  and  many  minor 
places.  On  his  return  he  studied  for  four  years,  tra- 
velling to  the  Netherlands  in  the  interval.  and  in  1579 
to  Germany.  Two  years  later  he  was  appointed  to  a 
royal  commission  in  Guienne,  and  made  the  acquaintance 
of  Henry  of  Navarre  and  of  Montaigne.  He  had  already 
become  the  friend  of  most  of  the  eminent  men  of  letters 
of  the  time,  from  Ronsard  downwards,  and  was  particularly 
intimate  with  Pierre  Pithou,  the  soul  of  tho  future  Satire 
Meuippce.  De  Thou,  by  all  his  sympathies,  belonged  to 
that  later  and  better  phoso  of  the  politique  party  which 
devoted  itself  to  the  maintenance  of  royalty  as  the  one 
hope  of  Franco ;  and,  when  Henry  III.  was  driven  from 
his  capital  by  the  violence  of  tho  Guises  and  tho  League, 
De  Thou  followed  him  to  Blois.  After  his  renunciation  of 
orders,  he  had  been  made,  first,  master  of  requests,  and 
then  president  a  mortier,  which  was  the  highest  dignity 
ho  ever  attained.  After  tho  death  of  Henry  III.  he 
attached  himself  closely  to  his  successor,  and  in  1593  was 
appointed  (he  was  a  great  bibliophile)  grand  matlre  of  the 
royal  library,  in  succession  to  Amyot,  tho  translator  of 
Tlutarch  and  Longus.  It  was  in  this  same  year  that  he 
began  his  history,  tho  composition  of  which  was  inter- 
rupted, not  only  by  his  regular  official  duties,  but  by 
frequent  diplomatic  missions  at  home  and  abroad.  His 
most  important  employment  of  all  was  on  the  commission 
which,  in  faco  of  tho  greatest  difficulties  on  both  sides, 
successfully  carried  through  the  negotiations  for  tho  edict 
of  Nantes.  Nor  were  bis  duties  as  a  diplomatist  inter- 
mitted by  tho  death  of  Henry  IY.,  though  tho  Govern- 
ment of  Marie  de'  Medici  refused  him  tho  placo  of  premier 
president  which  he  desired,  and  hurt  his  feelings  l>y 
appointing  him  instead  a  member  of  the  financial  com« 
mission  which  succeeded  Sully.  This  appointment  be 
rather  strangely  choso  to  think  a  degradation.  It  is,  how- 
ever, absurd  to  say  that  the  affair,  which  he  survived  six 
years,  had  anything  to  do  with  bis  death.  That,  as  f.\r  as 
it  was  hastened  by  any  mental  affliction,  seems  to  have 
been  rather  due  to  grief  at  tho  death  of  his  second  wife, 
Gasparde  de  La  Chatre,  of  whom  and  of  his  sons  and 
daughters  by  her  (his  first  marriage  with  Mario  de  Bar- 
bancon  had  been  childless)  he  was  extremely  fond.  His 
eldest  son,  Francois  Auguste,  was  the  friend  of  Cinq  Mara, 
and  shared  hia  downfall  and  fate.  But  this  was  a  quarter 
of  a  century  after  De  Thou's  own  death,  which  happened 
on  May  7,  1617. 

Although  a  distinguished  ornament  of  France,  De  Tltou  has 
nothing  to  do,  properly  speaking,  with  French  literature.  IV-i'le* 
minor  works  in  Latin  (a  poem  on  hanking,  some  panphra  c\  of 
th*  Hible,  Ac),  be  wrote  also  in  Latin  the  .great  history  whirh  ha* 
made  hia  name  known  Kntitled  JHstorir  Hvi  Tcmjvris,  it  b*gin» 
ahortly  before  the  author's  birth  (in  1549;,  and  extendi  to  l«o7, 
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ten  yean  bofore  hit  death.  The  first  part,  in  eighteen  books,  was 
puhli.ihcd  in  1604  ;  the  second,  third,  and  fourth  appeared  in  160* 
and  tho  two  following  years.  Tho  laat  iurt,  which  makes  a  total 
of  138  books  did  not  appear  till  1820,  under  the  care  of  the  suthor's 
friends  Rigsult  and  Dupuy,  whom  ho  had  named  hi>  literary 
executor*  The  Tint  named  likewise  put  final  loaches  to  Do  Thou  s 
autobiography,  which,  alio  written  iu  Latin,  appears  in  Fronch  in 
mot  collections  of  Fronch  raomoirs.  It  contains  minute-  dctaila 
of  the  author's  lifo  down  to  1007,  mixed  with  rather  miscellaneous 
descriptions  of  interesting  places  which  he  bad  risited  (such  aa 
Mont  St  Michel,  an  eaglo  s  eyrie  in  Dauphinl,  lie);  and  its  com- 
poHition  is  said  to  hare  been  partly  determined  by  the  obloquy  east 
hy  bigoted  adherents  of  tho  papacy  on  the  History.  Do  Thou  was 
indeed  obnoxious  to  these  on  many  grounds.  He  had  hoinod  to  nego- 
tinto  the  edict  of  Nantes;  he  had  op|»icd  the  acknowledgment  in 
France  of  the  decrees  of  Trent ;  he  had  been  a  steady  Atiti-Lcsgucr  ; 
and  he  was  accused  of  speaking  in  the  Uittory  itself  cf  Protestants 
and  Protestantism,  not  merely  with  criminal  mildness,  but  with 
something  like  sympathy.  It  is  needless  to  say  that  theso  biota  in 
the  IlisUry  ha\M  seemed  beauties  to  lator  and  more  dispaasiouato 
students.  There  is  no  doubt  that  the  charges  of  partiality  on 
minor  and  mostly  personal  paints  are  cither  disprovaolo  or  unim- 
portant; and  the  wliole  scorns  to  be  as  fair  and  aa  carefully  accurate 
as  at  such  a  time  was  possible.  On  tho  other  hand,  the  work  is 
undoubtedly  planned  and  executed  on  much  too  large  a  scale,  and 
the  inclusion  of  events  iu  foreign  countries,  on  which  the  author 
was  often  but  ill-informrd,  has  not  Improved  it  But  it  is  dearly 
and  on  tho  whole  excellently  written,  and  will  always  bo,  ss  far 
as  any  general  contemporary  history  can  be  so  called,  the  great 
authority  fur  at  least  tho  French  part  of  ita  subject  sud  period.  It 
was  first  published  as  a  wholo  when,  as  above  incntiouod,  the  last 
part  appeared  in  1620,  and  it  was  several  times  reprinted.  More  than 
a  hundred  years  later,  in  1733,  nn  Englishman,  Samuel  Buckley, 
working  iu  part  on  tho  materials  of  Thomas  Carto,  produced  at 
Loudon  what  is  recognized  aj  tho  standard  edition  of  the  original, 
in  7  vola.  folio.  Tho  standard  French  translation  was  insdo  im- 
mediately afterwards  by  a  group  of  literary  men,  the. best  knowu 
of  whom  wcro  the  Abbo  Deifoutaiucs  and  Prevost,  the  author  of 
Mn>\on  Lcstant.  A  ehoico  copy  of  tlio  flr.t  edition  of  tho  first  part, 
with  the  anus  of  Heury  IV.  on  tho  binding,  «s  in  the  British 
Museum  library. 

THOUSAND  AND  ONE  NIGHTS.  Tho  Thousand 
ami  One  Nights,  commonly  known  in  English  aa  The 
Arabian  Nights'  Entertainments,  is  a  collection  of  talcs 
written  in  Arabic,  which  first  became  generally  known  in 
Europe  in  the  early  part  of  last  century  through  tho 
French  translation  by  Antoine  Galla.nd  (7.1-.),  and  rapidly 
attained  such  universal  popularity  that  it  in  unnecessary 
to  describe  the  contents  of  tho  book.  But  the  origin  of 
the  Arabian  Nights  claims  discussion  in  this  place.  In 
the  Journal  Asuttique  for  1827,  p.  253,  Yon  Hammer 
drow  attention  to  a  passage  in  the  Golden  Mtadotts  of 
Mas'udi  (ed.  Barbier  do  Mcynard,  iv.  89  sr),  written  in 
943  A.D.,  in  which  certain  stories  current  among  tho  old 
Arabs  aro  compared  with  "  the  books  which  havo  reached 
us  in  translations  from  Persian,  Indian,  and  Greek,  such 
as  the  book  of  lltzdr  Afs&ne,  a  title  which,  translated  from 
Persian  into  Arabic,  means  1  the  thousand  talcs.'  This 
book  is  popularly  called  The  Thousaiul  anJ  One  Nights, 
and  contains  the  story  of  tho  king  and  his  vizier  and  of 
his  daughter  Shirazid  and  her  slave  girl  DlnAz.id.  Other 
books  of  the  samo  kind  are  the  book  of  Feria  ami  Slm&s, 
containing  stories  of  Indian  kings  and  viziers,  the  book  of 
SindibAd,  <fc<\"  Von  Hammer  concluded  that  tho  Thousand 
and  One  Nights  were  of  Persian  or  Indian  origin.  Against 
this  conclusion  Dc  Sacy  protested  in  a  memoir  (Mim.  de 
I'Acad.  des  Inscr.,  1833,  x.  30  *,_.),  demonstrating  that  the 
character  of  tho  book  we  know  is  genuinely  Arabian,  and 
that  it  must  have  been  written  in  Egypt  at  a  compara- 
tively recent  date.  Von  Hammer  in  reply  adduced,  in 
Jour.  As.,  1839,  ii.  p.  175  s?.,  a  passa^o  in  the  Fihriil 
(9S7  a.d.),  which  is  to  tho  following  effect:— 

"The  atlrirnt  Persians  were  tho  first  to  invent  talcs,  and  make 
books  of  them,  and  somo  of  their  tales  were-  put  in  the  mouths  of 
animals.  The  Asiighaniaru,  or  third  dynasty  of  Persian  kings, 
and  after  them  the  Sicilians,  had  a  special  part  in  the  development 
of  this  litoraturo,  which  found  Arabic  translator*,  and  was  taken 
up  by  accomplished  Arabic  literati,  who  edited  it  and  imitated  it.  I 
The  earliest  book  of  the  kind  was  the  Heir  ajtAn  ox  '  T Itoiuani  \ 


Tola,  which  had  tho  following  origin.  A  eortafn  Persian  king  was 
accustomed  to  kill  his  wives  on  tho  morning  alter  tho  consummation 
of  the  marriage.  But  onco  hs  married  a  clever  princess  called 
Shahratad,  who  spent  the  marriage  night  in  tcllinu  a  atory  which 
in  tho  morning  rcachod  a  point  so  interesting  that  the  king  epnrod 
hor,  and  sskod  next  night  for  tho  sequel.  This  went  on  for  a 
thousand  nights,  till  Sliakruzad  had  a  son,  aud  ventured  to  tell 
tho  king  of  her  device.  Ho  admired  hor  intelligence,  loved  her,  and 
spared  her  life.  In  all  this  tho  princess  was  assisted  by  the  king's 
stewardess  Diuazdd.  This  book  is  said  to  bavo  been  written  lor 
tbo  princess  Ilomai  (MS3.  Ilomani),  daughter  of  Kahman.  ...  It 
contains  nearly  two  hundred  stories,  one  atory  often  occupying 
several  nights.  I  have  repcatodly  seen  the  completo  book,  but  it 
is  really  a  meagre  and  uninteresting  production"  {Fihrist,  ed. 
Flugol.  js,  804). 

Persian  tradition  (in  Firdausi)  makes  Princess  Honiai 
tho  daughter  and  wife  of  Bah  man  Ardashir,  i.e.,  Artaxerxes 
L  Longiraanus.  She  is  depicted  as  a  great  builder,  a  kind 
of  Persian  Semi  ram  is,  and  is  a  half-mythical  personago 
already  mentioned  in  the  AvesUi,  but  her  legend  seems 
to  be  founded  on  the  history  of  Atossa  and  of  Parysatis. 
Firdausi  aays  that  she  was  also  called  SbahrazAd  (Mob I, 
v.  11).  This  name  and  that  of  DinAzAd  both  occur  in 
what  Mas'ddf  tells  of  her.  According  to  him,  Shahrazdd 
was  HoroAi's  mother  (ii.  129),  a  Jewess  (ii.  123).  Bahinan 
had  married  a  Jewess  (i.  118),  who  was  instrumental  in 
delivering  her  nation  from  captivity.  In  ii.  122  this 
Jewish  maiden  who  did  her  pcoplo  this  service  is  called 
DlnazAd,  but  "  tho  accounts,"  says  our  author,  M  vary." 
Plainly  she  is  tho  Esther  of  Jcwi.dt  story.  TaUrf  (i.  G88) 
calls  Esther  tho  mother  of  Bahman,  and,  liko  Firdausi, 
gives  to  HomAi  tho  name  of  SbahrazAd.  Tho  story  of 
Esther  and  that  of  the  original  Nights  havo  in  fact  one 
main  fcaturo  in  common.  In  tho  former  the  king  is 
offended  with  his  wife,  and  divorces  bcr ;  in  tho  Arubian 
Nig/Us  ho  finds  her  unfaithful,  and  kills  her.  But  both 
stories  agree  that  thereafter  a  new  wife  was  brought  to 
him  every  night,  and  on  the  morrow  pa.«--cd  into  the  rccond 
houso  of  tho  women  (Esther),  or  wart  slain  (Nights).  At 
length  Efctlier  or  ShahrazAd  wiiu  hij  heart  and  becomes 
queen.  Tho  issue  in  tho  Jcwixh  story  is  that  M<thcr  raves 
her  people  ;  iu  tho  Nights  tho  gainers  arc  "  tho  daughters 
of  the  Moslems,"  but  the  old  story  had,  of  cour.ie,  some 
other  word  than  "  Moslem*."  Esther'*  foster-father  be- 
comes vizier,  and  ShahrozAd's  father  iB  also  vizier.  Shah- 
razAd's  plan  is  helped  forward  in  the  Nights  by  DinAzad, 
who  is,  according  to  Mas'tldf,  her  slave  girl,  or,  according 
to  other  MSS.,  her  nur»c,  and,  according  to  tho  Fihrist, 
the  king's  stowardess.  Tho  last  account  coiiicj  nearest  to 
Esther  ii.  15,  whero  Either  gain.i  tho  favour  of  the  king's 
chamberlain,  keeper  of  the  women.  It  is  also  to  bo  noted 
that  Ahanuerus  is  read  to  at  night  when  ho  cannot  »lecp 
(Esther  vi.  1).  And  it  is  jujt  posuiblo  that  it  is  worth 
notico  that,  though  the  name  of  Ahasuenis  corresponds  to 
Xerxes,  Joscphus  identifies  him  with  Artaxerxej  I. 

Now  it  may  bo  taken  a.i  admitted  that  the  book  of 
Esther  was  written  in  Persia,  or  by  ono  who  had  lived  in 
Persia,  and  not  earlier  than  the  3d  century  B.C.  If  now 
there  is  real  weight  in  tho  points  of  contact  between  this 
story  and  thu  Arabian  Nights— and  the  points  of  difference 
cannot  be  held  to  outweigh  tho  resemblances  between  two 
legends,  each  of  which  is  necessarily  so  far  removed  from 
tho  hypothetical  common  source — the  inference  is  import- 
ant for  both  stories.  On  the  one  hand,  it  appears  that 
(at  least  in  part)  the  book  of  Esther  draws  on  a  Persian 
source  ;  on  tho  other  hand,  it  becomes  probable  that  the 
Nights  are  older  than  tho  SAsAnian  period,  to  which  Lane,, 
iii.  077,  refers  them. 

It  is  a  piece  of  good  fortuno  that  Mas'udi  and  tho 
Fihrist  give  us  tho  information  cited  above.  For  in 
general  tho  Moslems,  though  very  fond  of  stories,  arc 
ashamed  to  recognize  them  as  object!!  of  literary  curiosity. 
In  fact,  tbo  next  mention  of  the  Nights  u  found  ouly  after 
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a  lapse  of  three  centuries.  Makrfzf,  describing  the  capital 
of  Egypt,  quotes  from  a  work  of  Ibn  Sa'fd  (c  1250  a.d.), 
who  again  cites  an  older  author  (Al-Kortobf),  who,  in 
speaking  of  a  love  affair  at  the  court  of  the  caliph  Al-Amir 
(1097-1130),  says  "what  is  told  about  it  resembles  the 
romance  of  Al-Battil,  or  the  Thotuand  and  One  Night*  " 
(Ititat,  Bdlafc  ed.,L  485,  ii.  181). 

That  the  Night*  which  wo  have  are  not  the  original  trans- 
lation of  the  Httdr  Aftdne  ia  certain,  for  the  greater  part 
of  the  stories  are  of  Arabian  origin,  and  tho  whole  is  so 
thoroughly  Mohammedan  that  even  the  princes  of  remote 
ages 'who  are  introduced  speak  and  act  as  Moslems.  It 
might  be  conceived  that  this  is  due  to  a. gradual  process  of 
modernization  by  successive  generations  of  story-tellers. 
But  against  this  notion,  which  has  been  entertained  by 
some  scholars,  Lane  has  remarked  with  justice  that,  much 
as  MSS.  of  the  fright*  differ  from  one  another  in  points  of 
language  and  style,  in  the  order  of  the  tales,  and  the 
division  into  nights,  they  are  all  so  much  at  one  in 
essentials  that  they  must  be  regarded  as  derived  from  a 
Eiogle  original  There  is  no  trace  of  a  recension  of  the 
text  that  can  be  looked  on  as  standing  nearer  to  the  Httdr 
Aftdau.  And  the  whole  local  colour  of  the  work,  in  point 
of  dialect  and  also  as  regards  tho  manners  and  customs 
described,  clearly  belongs  to  Egypt  as  it  was  from  the 
14th  to  tha  16th  century.  Some  points,  as  De  Sacy  and 
Lane  have"  shown,  forbid  us  to  place  the  book  earlier 
than  the  second  half  of  the  15th  century.  Galland's  MS. 
copy,  again,  was  in  existence  in  1548.  Lane  accordingly 
dates  the  work  from  the  close  of  the  15  th  century  or  the 
beginning  of  the  16th,  but  this  date  appears  to  be  too 
late.  For  Abu'l-Mahasin,  an  Egyptian  historian  who  died 
in  1470,  writing  of  Hamdi,  a  famous  highwayman  of 
Baghdad  ia  the  10th  century,  remarks  that  be  is  probably 
the  figure  who  used  to  be  popularly  spoken  of  as  Ahmed 
al -Dauaf  (ed.  Juynboll,  ii.  305).  Now  in  the  Night* 
Ahmed  al-Danaf  really  plays  a  part  corresponding  to  that 
of  the  historical  Hamdi,  being  now  a  robber  (Lane,'  ii. 
404)  and  again  a  captain  of  the  guard  (Lane,  ii.  249). 
It  would  seem  that  Abu'l-Mahasin  had  read  or  heard  the 
stories  in  the  Night*,  and  was  thus  led  to  compare  the 
historical  with  the  fictitious  character.  And,  if  this  be  so, 
the  Night*  must  have  been  composed  very  soon  after 
1450.' 

No  doubt  the  Night*  have  borrowed  much  from  tho 
Httdr  Aftdne,  and  it  is  not  improbable  that  even  in  the 
original  Arabic  translation  of  that  work  some  of  the  Per- 
sian stories  were  replaced  by  Arab  ones.  But  that  our 
Night*  differ  very  much  from  the  Httdr  Aftdnt  is  further 
manifest  from  the  circumstance  that,  even  of  those  stories 
in  the  Night*  which  are  not  Arabian  in  origin,  some  are 
borrowed  from  books  mentioned  by  Mas'tidf  as  distinct 
from  the  Httdr' Aftdnt.  Thus  the  story  of  the  king  and 
his  son  and  the  damsel  and  the  seven  viziers  (Lane,  chap, 
xxi.  note  51)  is  in  fact  a  version  of  the  #00*  of  Sindbdd* 
whilo  the  story  of  Jalf  ad  and  his  son  and  the  vizier 
Shammas  (M'Naghten,  iv.  366  *q. ;  cf.  Lane,  ill.  530) 
corresponds  to  the  book  of  Ferta  and  Simdt* 

Not  a  few  of  the  tales  are  unmistakably  of  Indkn  or 


»  The  hypothwrli  of  gradual  and  complete  raodorniiatlon  U  alio 
oppoaed  to  tha  fact  that  tha  other  romance!  need  by  Cairaao  rtorj- 
tallcri  (each  at  tho  so  of  'AnUr  and  of  8*10  retain  their  original 
local  colour  through  all  variation!  of  language  and  ityle. 

*  On  thU  famous  book,  the  Syriac  SindOdn,  the  Oreek  Syntipu, 
and  the  Seven  Sag**  of  the  European  West,  aee  Strug  Litiratcr* 
(toL  xxli.  p.  850)  and  Bralie  (vol  xxll.  p.  864). 

*  De  Sacy  and  Lane  auppoae  that  the  original  title  of  the  Arabic 
translation  of  the  I/air  A/tint  waa  The  Thotuand  Night*.  Bat  moat 
MSS.  of  Maa'ddi  already  hare  77m  TJwruamd  and  On*  Night*,  which 
ia  alio  the  name  given  by  htakrirf.    Both  ciphora  perhape  mean  ooly 
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j  Maanxi.  Both  riphun  p«rlnpj  mean  ooly 
and  fWber  (D.  OlauU  UabichiianU,  p.  i) 


Persian  origin,  and  in  those-  poetical  passages  are  rarely 
inserted.  In  other  stories  tho  sceno  lies  in  Persia  or 
India,  and  the  source  is  foreign,  but  the  treatment 
thoroughly  Arabian  and  Mohammedan.  Sometimes,  in- 
deed, traces  of  Indian  origin  are  perceptible,  even  in  stories 
in  which  Harun  al-Rashid  figures  and  the  scene  is  Bagh- 
dad or  Basra,4  But  most  of  the  talcs,  in  substanco  and 
form  alike,  are  Arabian,  and  so  many  of  them  have  the 
capital  of  the  caliphs  as  the  scene  of  action  that  it  may 
bo  guessed  that  the  author  used  as  one  of  his  sources  a 
book  of  tales  taken. from  the  era  of  Baghdad's  prosperity. 

Tho  late  date  of  the  Night*  appears  from  sundry  ana- 
chronisms. In  the  story  of  the  men  transformed  into  fish — 
white,  blue,  yellow,  or  red  according  as  they  wore  Moslems, 
Christians,  Jews,  or  Magians  (Lane,  i.  99), — tho  first 
three  colours  are  those  of  the  turbans  which,  in  1301, 
Mohammed  b.  KelAon  of  Egypt  commanded  his  Moslem, 
Christian,  and  Jewish  subjects  respectively  to  wear.6 
Again,  in  the  story  of  the  humpback,  whose  scene  is  laid 
in  the  9th  century,  the  talkative  barber  says,  "  this  is  the 
year  653  "  (-1255  a.d.;  Lane,  i.  332,  writes  263,  but 
see  his  note),  and  mentions  the  caliph  Mostansir  (died 
1242),  who  ia  incorrectly  called  son  of  Mostadt'  In  the 
same  story  several  places  in  Cairo  are  mentioned  which 
did  not  exist  till  long  after  the  9th  century  (see  Lane,  i. 
379).*  The  very  rare  edition  of  the  first  200  nights  pub- 
lished at  Calcutta  in  1814  speaks  of  cannon,  which  are 
first  mentioned  in  Egypt  in  1383 ;  and  all  editions  some- 
times speak  of  coffee,  which  was  discovered  towards  the 
end  of  the  14th  century,  but  not  generally  used  till  200 
years  later.  In  this  and  other  points,  e.g.,  in  the  mention 
of  a  mosque  founded  in  1501  (Lane,  iiL  608),  we  detect 
the  hand  of  later  interpolators,  but  the  extent  of  such 
interpolations  can  hardly  perhaps  be  determined  even  by 
a  collation  of  all  copies.  For  the  nature  and  causes  of  the 
variations  between  different  copies  the  reader  may  consult 
Lane,  iii.  678,  who  explains  how  transpositions  actually 
arise  by  transcribers  trying  to  make  up  a  complete  set  of 
the  tales  from  several  imperfect  copies. 

Many  of  the  tales  in  the  Night*  have  an  historical  basis, 
as  Lane  has  shown  in  his  notes.  Other  cases  in  point 
might  be  added  :  thus  the  chronicle  of  Ibn  al-Jauxf  (died 
1200  A.D.)  contains  a  narrative  of  Kamar,  slave  girl  of 
Sb&ghb,  the  mother  of  Al-Moktadir,  which  ia  the  source 
of  the  talo  in  Lane,  L  310  *q.t  and  of  another  to  be  found 
in  M'Naghten,  iv.  557  *q. ;  the  latter  ia  the  better  story, 
but  departs  so  far  from  the  original  that  the  author 
must  have  had  no  more  than  a  general  recollection  of  the 
narrative  he  drew  on.'  There  are  other  cases  in  the 
Night*  of  two  tales  which  are  only  variations  of  a  single 
theme,  or  even  in  certain  parts  agree  almost  word  for 
word.  Some  tales  are  mere  compounds  of  different  stories 
put  together  without  any  art,  but  these  perhaps  are,  as 
Lane  conjectures,  later  additions  to  the  book;  yet  the 
collector  himself  was  no  great  literary  artist.  We  must 
picture  him  as  a  professional  story-teller  equipped  with  a 
mass  of  miscellaneous  reading,  a  fluent  power  of  narration, 
and  a  ready  faculty  for  quoting,  or  at  a  push  improvising, 
verses.  His  stories  became  popular,  and  were  written 
down  as  he  told  them, — hardly  written  by  himself,  else  we 
should  not  have  so  many  variations  in  the  text,  and  such 
insertions  of  "the  narrator  says,"  "my  noble  sirs,"  and 
the  like.  The  frequent  coarseness  of  tone  is  proper  to  tho 
condition  of  Egyptian  society  under  the  Mameluke  sultans, 
and  would  not  have  been  tolerated  in  Baghdad  in  the  ago 

' — 

4  OildemeUter.  At  Jtabwt  Indicit,  p.  80  *q . 

*  Quatremire,  Sullaiu  Mamloue*,  U.  3,  p  177  »}. 

*  Lane,  L  342,  arbitrarily  writes  "  Montaair  "  for  "  MotUnetr." 
r  See  alio  -JUinb.  Rnitu,  July  1886,  p.  \9l  «». 

*  Bee  De  Ooej*  ia  Oid*.  1878,  U.  pp.  307-411. 


Digitized  by  G 


318 


T  H  R  — T  H  R 


to  which  so  many  of  the  talcs  refer.  Yet  with  all  their 
faults  the  Night*  have  beauties  enough  to  deserve  their 
popularity,  and  to  us  their  merit  is  enhanced  by  the 
pleasure  we  feel  in  being  transported  into  so  entirely  novel 
a  state  of  society. 

The  original  of  some  of  the  most  interesting  tales  in 
Galland's  version,  as  "  Aladdin  and  the  Wonderful  Lamp," 
"Ali  Baba  and  the  Forty  Thieves,"  has  just  been  dis- 
covered by  Dr  Zotenberg  in  a  MS.  recently  acquired  by 
the  National  Library  at  Paris.  A  careful  examination 
of  this  MS.  and  of  the  Wortley-Montagu  MS.  in  the 
Bodleian  may  lead  perhaps  to  a  more  certain  conclusion 
as  to  the  time  of  composition. 

The  Thousand  and  On*  Sight*  becsmo  known  in  Earope  through 
A.  Galland's  French  version  (12  vols.,  12mo,  Paris,  1704-12}  ; 
the  publication  was  an  event  in  literary  history,  the 'influence 
cf  which  can  bo  traced  far  and  wide.  This  translation,  however, 
left  much  to  be  desired  in  point  of  accuracy,  aud  especially  failed 
to  reproduce  the  colour  of  the  original  with  the  exactness  which 
those  who  do  not  read  merely  for  amusement  must  deaire.  It  was 
with  a  special  view  to  the  remedying  of  these  defects  that  Lane 
produced  in  1840  his  admirably  accurate,  if  somewhat  atilted, 
translation,  enriched  with  most  valuable  notes  and  a  discussion  of 
the  origin  of  the  work-  (new  edition,  with  some  additional  notes, 
3  vols.,  8vo.,  London,  1650).  Lane's  translation  omits  the  tales 
which  ho  deemed  uninteresting  or  unfit  for  a  European  public. 
No  full  translation  into  English  can  be  published,  and,  though  two 
snch  hsvo  been  privately  printed,  ana  one  of  these  (by  Sir  R. 
Burton)  is  being  reproduced  in  an  expurgated  form,  Lane  s  version 
is  still  unsuperseded  for  all  serious  use.  Of  the  Arabic  text  of  the 
HigkUthe  principal  editions  are— \1)  M'Naghtcn'a  edition,  4  vols., 
8vo,  Calcutta,  1639-42  ;  (2)  tho  Breslau  edition,  12  vols.,  12mo, 
1835-43,  the  first  8  vols,  by  Habicht,  the  rest  by  Fleischer  (com- 
pare as  to  the  defects  of  Habicht' s  work,  Fleischer,  Dt  Olossi* 
Uabichiianu,  Leipsic,  1830) ;  (3)  the  first  Bulak  edition,  4  vols., 
1862-8..  (M.J.  dbO.) 

THRACE  is  a  name  which  was  applied  at  various 
periods  to  areas  of  differeut  extent,  but  for  the  purposes 
of  this  article  it  will  be  taken  in  its  most  restricted  sense, 
as  signifying  the  Roman  province  which  was  so  called 
(Thracia,  see  Plate  of  the  Roman  empire  in  vol.  xx.) 
after  the  district  that  intervened  between  the  river  later 
(Danube)  and  the  Haamus  Mountains  (Balkan)  bad  been 
formed  into  the  separate  province  of  Mccsia,  and  the 
region  between  the  rivers  Strymon  and  Nestus,  which 
included  Philippi,  had  been  added  to  Macedonia.  The 
boundaries  of  this  were — towards  the  N.  tho  Heemus,  on 
the  E.  the  Euxine  Sea,  on  the  S  the  Propontis,  the  Helles- 
pont, and  the  jEgean,  and  towards  the  W.  the  Nestus. 
The  most  distinguishing  features  of  the  country  were  tho 
chain  of  Rhodope  (DeBpoto-dagh)  and  the  river  Hebrus 
(Maritza).  The  former  separates  at  its  northernmost  point 
from  the  Htemns,  at  right  angles,  and  runs  southward 
at  first,  nearly  parallel  to  the  Nestus,  until  it  approaches 
the  sea,  when  it  takes  an  easterly  direction :  this  bend 
is  referred  to  by  Virgil  in  the  line  (Georg.,  iii.  351) — 
Quaque  rtdit  medium  Rhodope  porrecta  sub  axem. 

The  summits  of  this  chain  are  higher  than  those  of 
Hicmus,  and  not  a  few  of  them  range  from  5000  to  8000 
feet ;  the  highest  point,  so  far  as  is  at  present  known  (for 
these  mountains  have  been  imperfectly  explored),  rises 
towards  the  north-west,  near  the  point  where  now  stands 
the  famous  Bulgarian  monastery  of  Rilo.  The  Hebrus, 
together  with  its  tributaries  which  flow  into  it  from  the 
north,  east,  and  west,  drains  nearly  the  whole  of  Thrace. 
It  starts  from  near  tho  point  of  junction  of  Hremus  and 
Rhodope,  and  at  first  takes  an  easterly  direction,  the  chief 
town  which  lies  on  its  banks  in  tho  earlier  part  of  its 
course  being  Philippopolis  ;  but,  when  it  reaches  the  still 
more  important  city  of  Hadrianopolis,  it  makes  a  sharp 
bend  towards  the  south,  and  enters  the  sea  nearly  opposite 
the  island  of  Samothrace.  The  greater  part  of  tho  country 
is  hilly  and  irregular,  though  there  are  considerable  plains  ; 
but  besides  Rhodope  two  other  tolerably  definite  chains 


intersect  it,  one  of  which  descends  from  Hasmus  to  Adrian- 
ople,  while  the  other  follows  the  coast  of  the  Euxine  at 
no  great  distance  inland.  One  district  in  the  extreme 
north  west  of  Thrace  lay  beyond  the  watershed  that 
separates  the  streams  that  flow  into  the  yF.gean  fro™,  those 
that  reach  the  Danube  :  this  was  the  territory  of  Sardica, 
the  modern  Sophia.  In  the  later  Roman  period  two  main 
lines  of  road  passed  through  the  country.  One  of  these 
skirted  the  southern  coast,  being  a  continuation  of  tho 
Via  Egnatia,  which  ran  from  Dyrrhachium  to  Thessalonica, 
thus  connecting  tho  Adriatic  and  the  jEgean  ;  it  became 
of  the  first  importance  after  the  foundation  of  Constan- 
tinople, because  it  was  the  direct  line  of  communication 
between  that  city  and  Rome.  The  other  followed  a  north- 
westerly course  through  the  interior,  from  Constantinople 
by  Hadrianopolis  and  Philippopolis  to  the  Hajmua,  and 
thence  by  Naissus  (Nisch)  through  Mcesia  in  tho  direction 
of  Pannouia,  taking  the  same  route  by  which  the  post-road 
now  runs  from  Constantinople  to  Belgrade.  The  climate  of 
Thrace  was  regarded  by  the  Greeks  as  very  severe,  and 
that  country  was  spoken  of  as  the  homo  of  the  north  wind, 
Boreas.  The  coast  in  the  direction  of  the  Euxine  also  was 
greatly  feared  by  sailors,  as  the  harbours  were  few  and 
the  sea  proverbially  tempestuous  ;  but  the  southern  shore 
was  more  attractive  to  navigators,  and  here  we  find  the 
Greek  colonies  of  Abdera  and  Mesambria  on  the  vEgean, 
Perinthus  on  the  Propontis,  and,  the  most  famous  of  all, 
Byzantium,  at  the  meeting-point  of  that  sea  and  the 
.Bosphorus.  Another  place  which  proved  attracts  e  to 
colonists  of  that  race  was  the  curious  narrow  strip  of 
ground,  called  the  Thracian  Chorsoncse,  that  intervened 
between  the  Hellespont  and  the  Bay  of  Melas,  which  pene- 
trates far  into  the  land  on  its  northern  side.  Among  the 
cities  that  occupied  it,  Sestos  and  Callipolis  (Gallipoli)  are 
the  most  worthy  of  mention.  In  order  to  prevent  the 
incursions  of  the  Thracians,  a  wall  was  built  across  its 
isthmus,  which  was  less  than  five  miles  in.  breadth.  The 
north-eastern  portion  of  the  ^Egean,  owing  to  its  proximity 
to  the  coast  of  Thrace,  was  known  as  the  Thracian  Sea, 
and  in  this  were  situated  the  islands  of  Thasos,  Samo- 
thrace, and  Imbros. 

There  is  no  kufficietit  evidence  to  determine  the  ethnological 
affinities  of  the  Thracian  race.  Their  language  has  perished,  and 
the  information  respecting  them  which  has  come  down  to  us  hardly 
furnishes  more  than  material  for  conjecture,  so  that  the  most  that 
we  can  affirm  on  the  subject  is  that  they  belonged  to  the  Indo- 
Europeeo  family.  The  most  slriking  arclueological  monuments  of 
the  prehistoric  prriod  aro  the  sepulchral  mounds,  which  havo  been 
compered  in  appearance  to  tho  tumulus  on  the  plain  of  Marathon; 
these  are  found  by  thousands  in  various  parts  or  the  country,  espe- 
cially in  the  neighbourhood  of  the  ancient  towns.  Aa  Roman 
implements  and  ornaments  have  been  found  in  some  of  them,  it  is 

fihun  that  this  mode  of  burial  continued  to  be  practised  until  a 
ato  period.  The  deity  whose  worship  prevailed  moat  extensively 
in  the  country  wss  Dionysus.  The  most  powerful  Thracian  tribe 
waa  that  of  the  Odrysie,  whose  king,  Teres,  in  the  middle  of  tho 
6th  century  B.O.  extended  his  dominion  so  as  to  include  the  greater 
part  of  Thrace.  During  the  Peloponncsian  War  his  son  Sitalcoa 
was  an  ally  of  some  importance  to  tho  Athenians,  because  he  kept 
in  check  tho  Macedonian  monarch,  who  opposed  tho  interests  of 
tho  Athenians  in  the  Chalcidic  peninsula.  Or.  the  death  of  that 
pritHi  his  kingdom  was  divided,  and  the  power  of  the  Thracians 
was  consequently  diminished  ;  but  in  the  time  of  Philip  of  Jlacedon 
wo  find  Cersobleptes,  who  ruled  the  south-eastern  portion  of  tho 
country,  exercising  an  important  influence  on  the  policy  of  Athena , 
During  the  early  period  of  the  Roman  empire  the  Thracian  kings 
were  allowed  to  maiutain  an  independent  sovereignty,  while 
acknowledging  the  suzerainty  of  Rome,  and  it  was  not  until  tho 
reign  of  Vespasian  that  the  country  waa  redu-ed  to  tho  form  of  a 
province.  From  its  outlying  position  in  the  northern  part  of  the 
Balkan  peninsula,  it  was  much  exposed  to  the  inroads  oi  barbarian 
invaders,  so  that  it  was  overrun  by  the  Goths  on  several  occasions, 
and  subsequently  by  tho  Huns ;  but  its  proximity  to  Constantinople 
caused  its  fortunos  to  bo  closely  connected  with  those  of  that  city, 
from  the  time  when  it  became  the  capital  of  the  Eastern  empire. 
In  the  course  of  time  iu  inhabitants  seem  to  have  been  thoroughly 
Romanized,  aud  to  have  adopted  the  Latin  language,  and  thtro  is 
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much  probability  in  the  -new  that  they  were  the  progenitors  of  the 
Vlachs,  or  Roumanians  south  of  the  Panube,  whose  language  ii  of 
latin  origin,  and  who  at  various  periods  farmed  an  important 
factor  in  the  countries  to  the  northward  o'  Greece.  The  first 
evidence  of  the  development  of  this  nationality  is  found  in  a 
curious  story  told  by  Theophanes  at  the  end  of  the  6th  century. 
At  that  timo  a  khan  of  the  Avars  had  overran  the_Eastern  empire 
and  appeared  before  the  walls  of  Constantinople ;  but  two  generals 
of  the  imperial  forces,  who  had  concealed  themselves  in  the  Balkan, 
succeeded  in  mustering  a  considerable  body  of  troops,  Jnd  were  on 
their  way  to  surprise  the  rear  of  the  Avars  when  their  project  was 
brought  to  an  end  by  the  following  occurrence.  One  of  the  beasts 
of  burden  happened  to  fall  down  in  the  lino  of  march,  on  which 
some  one  close  by  called  out  to  ita  driver,  in  the  language  of  the 
country,  "  Torna,  torna,  fratre,"  that  is,  •  Turn  hira  round,  brother." 
The  driver  did  not  hear  this,  but  the  other  soldiers  did;  and, 
thinking  the  enemy  were  upon  them,  and  that  this  was  the  sign 
for  rotreat,  they  took  up  the  cry  "Torna,  torna,"  and  the  whole 
force  fled  precipitately.  It  seems  probable  that  the  men  who  used 
these  words  were  Roumanian  inhabitants  of  the  Balkan.  In  the 
course  of  the  Middle  Ages  the  northern  parts  of  Thrace  and  soma 
other  districts  of  that  country  were  occuiiicd  by  a  Bulgarian  popu- 
lation; and  iu  1S61  the  Ottomaus,  who  had  previously  established 
themselves  lu  Europe,  made  themselves  roasters  of  Adrianopla, 
#hich  for  a  time  became  the  Turkish  capital.  When  Constanti- 
nople fell  in  1453,  the  whole  country  passed  into  tho  hands  of  the 
Turks,  and  in  their  possession  it  remained  until  1878,  when,  in 
accordance  with  the  provisions  of  the  treaty  of  Berlin,  the  northern 
portion  of  it  was  placed  under  a  separate  administration,  with  the 
title  of  Eastern  Koumelia;  this  province  has  now  become,  to  all 
intents  and  purpose*,  a  part  of  the  principality  of  Bulgaria.  The 
population  of  Thrace  at  the  present  day  is  composed  or  Turks, 
Greeks,  and  Bulgarians.  (H.  F.  T.t 

THRALE.    See  Piozzr. 

THRASYBULUS,  an  Athenian  who  played  a  distin- 
guished part  in  the  latter  years  of  the  Peloponnesian  War 
and  in  the  restoration  of  the  democracy  at  Athens.  In 
411  B.C.,  as  an  offieor  in  the  Athenian  armament  at  Samoa, 
he  energetically  opposed  the  oligarchical  conspiracy  of  the 
Four  Hundred,  and  was  mainly  instrumental  in  keeping 
the  fleet  and  army  loyal  to  the  democracy  and  in  procur- 
ing tho  recall  of  the  banished  Alcibiades.  At  the  battle 
of  Cynnoscma,  in  tho  same  year,  he  commanded  the  right 
wing  of  the  Athenian  fleet,  and  to  his  valour  and  conduct 
the  Athenian  victory  was  largely  due.  He  took  an  active 
part  in  tho  naval  operations  of  the  following  years,  being 
present  at  the  victories  of  Cyzicus  (410)  and  Arginusae 
(406).  In  407  he  commanded  a  squadron  on  theThracian 
coas^  whoro  he  reduced  places  which  had  gone  over  to  the 
Lacednmonians.  When  the  infamous  Thirty  Tyrants  were 
at  the  height  of  their  power  in  Athens,  Thrasybulus,  who 
as  a  democrat  had  been  banished,  marched  from  Thebes 
with  about  seventy  men,  with  the  connivance  of  Thebes, 
Mid  established  himself  at  Phyle,  a  strong  place  in  tho 
rear  of  Athens.  There  he  repulsed  an  attack  directed 
against  him  by  the  Thirty ;  his  numbers  increased,  and, 
after  surprising  and  routing  a  body  of  foot  and  horse,  ho 
seized  Fineus,  the  port  of  Athens,  but,  finding  the  circuit 
of  the  walls  too  great  to  be  defended  by  his  small  force, 
he  retired  into  the  adjoining  Munychia.  Here  he  was 
attacked  by  the  troope  of  the  Thirty,  but  in  the  street- 
fighting  the  democrats  had  the  best  of  it,  and  the  Thirty 
were  in  'cousequence  deposed  and  retired  to  Eleusis. 
Hostilities,  however,  continued  until  Pausanias,  one  of  the 
kings  of  Sparta,  intervened,  and  by  force  and  craft  effected 
a  reconciliation.  The  democrats  marched  '  into  Athens 
with  all  the  pomp  of  war,  and  sacrificed  to  Athene  on  the 
Acropolis  This  restoration  of  the  democracy  by  Thrasy- 
bulus ranked  henceforward  with  the  memorable  deeds 
of  Athenian  history.  To  his  counsels  seems  due  in  part 
the  credit  for  tho  wise  moderation  with  which  the  demo- 
crats used  their  victory,  and  the  inviolate  good  faith 
with  which  they  observed  the  political  amnesty.  The 
grateful  citizens  rewarded  their  champion  with  an  olive 
crown.  In  395,  when  Thebes  was  threatened  by  Sparta, 
the  'Athenians,  stimulated  by  Thrasybulus,  repaid  the 


friendly  shelter  which  the  Thebans  had  afforded  them  in 
exile  by  resolving  to  stand  by  Thebes  against  Sparta,  and 
by  actually  sending  a  force  under  Thrasybulus  to  her  aid. 
In  390,  while  the  war  known  as  the  Corinthian  was  still 
dragging  on,  Thrasybulus  was  sent  with  a  fleet  to  check  the 
growing  power  of  Sparta  in  the  ^Egean.  He  substituted  a 
democracy  for  an  oligarchy  at  Byzantium,  and  won  the 
friendship  of  Chalcedon ;  then,  landing  in  Lesbos,  he 
defeated  a  joint  force  of  Lacedaemonians  and  Lesbians  Id 
the  following  spring  he  prepared  to  assist  Rhodes,  which 
was  threatened  by.  the  Lacedaemonians  ;  but  to  recruit  his 
forces  he  levied  Contributions  from  various  cities.  At 
Aspendus,  in  Pamphylia,  an  outrage  committed  by  some 
of  his  men  roused  the  anger  of  the  people,  who  fell  on 
him  by  night,  and  slew  him  in  his  tent.  He  was  buried 
at  Athens,  in  the  Ceramicus,  near  the  graves  of  Pericles 
and  Phormio. 

THREADWORMS    See  Nbmatoidka. 

THREE  RIVERS,  the  third  chy  of  Quebec  province; 
Canada,  and  capital  of  St  Maurice  county,  is  situated  at 
the  confluence  of  the  rivers  St  Maurice  and  St  Lawrence. 
The  St  Maurice  flows  in  from  the  north,  and,  being  divided 
at  ita  mouth  by  two  islands,  the  channels  give  the  town 
its  name.  It  is  on  the  line  of  the  Canadian  Pacific  Rail- 
way, 78  mile?»  south-west  of  Quebec,  and  92  north-east 
of  Montreal.  Foundod  in  1634,  Three  Rivers  is  one  of 
the  oldest  towns  in  Quebec  It  is  the  centre  of  a  large 
lumber  trade,  which  is  carried  on  by  the  St  Maurice  and 
its  tributaries.  Three  leagues  from  the  city  are  the  St 
Maurice  forges,  whore  iron  wares  were  formerly  manu- 
factured extensively.  Other  industries  are  furniture  and 
cabinet  making,  boot  and  shoe  making,  and  those  carried 
on  in  the  6pool  factories,  brass  and  lead  foundries,  sawmills, 
and  carriage  factories.  The  city  is  the  residence  of  the 
Roman  Catholic  bishop  whose  diocese  bears  the  same 
name.  The  chief  trade  is  in  lumber,  grain,  cattle,  Ac, 
which  find  solo  in  South  America,  the  West  Indies,  Great 
Britain,  and  the  United  States.  The  city  sends  one 
member  to  the  Canadian  House  of  Commons  and  one 
to  the  Legislative  Assembly.  The  population  of  the  city 
in  1881  was  8670*fmales  4173;  females  4497).  'The 
district  of  Three  Rivers  comprises  the  counties  of  St 
Maurice,  Nicolet,  Cham  plain,  and  Maskinongo. 

THROAT  DISEASES.  These  form  a  large  and  import- 
ant class,  and  include  some  of  the  most  serious  and  fatal 
of  maladies  (see  Csour  and  Diphtheria).  Tho  present 
article  will  be  devoted  mainly  to  a  general  account  of  the 
more  common  diseases  affecting  the  upper  part  of  the  re- 
spiratory passages,  bat  certain  morbid  conditions  of  the 
back  of  the  mouth  and  of  the  gullet  will  also  be  referred 
to.  The  diagnosis  of  not  a  few  of  these  diseases  has  been 
greatly  aided  by  the  introduction  into  medical  practicejof 
the  laryngoscope  ;  but,  while  the  use  of  this  instrumental 
a  part  of  the  education  of  every  well-equipped  medical 
practitioner,  tho  minute  investigation  and  the  treatment 
of  the  more  occult  and  serious  maladies  affecting  the 
throat  are  by  general  consent,  and  with  much  advantage, 
relegated  to  the  specialist. 

LarynjitU,  or  inflammation  of  the  mucous  membrane  of  the 
Larynx,  may  be  either  acute  or  chronic 

Acutt  laryngitis  is  Usually  produced  by  exposure  to  cold  directly,' 
or  by  a  catarrh  extending  either  from  the  nasal  or  from  tho  bronchial 
mucous  membrane  into  that  of  the  larynx.  It  is  an  occasional  accom- 
paniment of  certain  of  tho  infectious  diseases  in  which  tho  throat' 
is  liable  to  Buffer,  such  as  small-pox,  measles,  scarlet  fover,  and 
erysipelas.  Excessive  use  of  the  voice,  as  in  loud  speaking  or  sing- 
ing, sometimes  cives  rise  to  laryngitis.  Further,  too  inhalation  of 
irritating  particles,  vapours,  Ac,  and  the  local  effects  of  swallowing 
very  hot  fluids,  are  well-recognixed  causes^  The  chief  changes  in 
the  larynx  are  great  redness,  with  swelling  of  the  parts,  which  affect 
tho  nhole  interior  of  the  cavity,  but  are  •pocially  marked  where 
the  tissues  are  lax,  such  as  the  neighbourhood  of  the  e, 
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of  the  Tocal  cords.  The  effect  it  to  produce  narrowing  of  the 
I  for  the  entrance  of  air,  and  to  this  the  chier  danger*  are 
The  symptoms  vary  with  the  intensity  of  the  attack,  bat, 
J  with  more  or  leu  feverishneM  and  constitutional  disturbance, 
there  is  usually  a  seme  of  heat,  dryness,  and  pain  in  the  throat, 
attended  with  some  difficulty  in  the  act  of  swallowing.  Cough  is 
a  constant  symptom,  and  is  either  loud,  barking,  or  clanging,  or 
else  husky  and  tonolasa.  It  is  at  first  dry,  but  afterwards  is  ac- 
companied with  expectoration.  The  voice,  like  the  cough,  is  rough 
or  husky.  The  breathing  shows  evidonce  of  laryngeal  obstruction, 
both  inspiration  and  expiration  being  prolonged  and  difficult,  with 
•  somewhat  hissing  sound,  and  with  almost  no  interval  between 
the  two  acts.  In  sovero  cases  the  face  and  surface  generally  bocotn* 
livid,  and  suffocation  threatens,  particularly  during  the  paroxysms 
of  coughing.  In  favourable  cases,  which  form  the  majority,  the 
attack  tends  to  abate  in  a  few  days,  but  on  the  other  hand  death 
may  occnr  suddenly  in  a  suffocative  paroxysm,  particularly  in  the 
case  of  children.  Many  cases  of  acute  laryngitis  are  so  compara- 
tively slight  as  to  make  themselves  known  only  by  hoarseness  and 
the  character  of  the  cough;  nevertheless  in  every  instance  the 
attack  demands  serious  attention.  The  treatment  consists  in  keep- 
ing the  patient  in  bod  in  an  atmosphere  of  00*  to  70*  P.,  made 
moist  by  steam.  The  use  of  warm  gargles,  and  the  frequent 
inhalation  of  the  vapour  of  hot  water,  containing  such  soothing 
substances  as  benzoin,  conium,  hop,  etc.,  and  the  application  of  hot 
fomentations  to  the  throat,  will  be  found  of  much  value.  Internally 
diaphoretic*,  such  as  small  doses  of  antimouy  or  Dover's  powder, 
are  also  to  be  recommended.  Such  remedies  usually  suffice  to  re- 
lieve the  attack,  but  in  very  severe  case*  more  active  interference 
may  be  necessary.  When  there  is  much  swelling  of  the  mucous 
membrane  in  the  upper  portion  of  the  larynx,  •carifieation  of  the 
parte  with  the  aid  of  the  laryngoscope  mar  afford  relief,  but 
tracheotomy  should  not  be  neglected  where  death  appear*  to  be 
imminent  from  suffocation.  Attack*  of  laryngitis  may  be  largely 
prevented  in  those  liable  to  them  by  a  regimen  calculated  to  in- 
vigorate the  system,  such  as  the  cold  bath,  regular  open-air  exer- 
cise, kc 

Chronic  laryngUU  may  occur  a*  a  result  of  repeated  attacks  of 
the  acuta  form,  or  may  arise  independently  from  anch  cause*  as 
habitual  exposure  (especially  where  along  with  this  there  is  over- 
indulgence in  alcohol),  the  habitual  overuse  of  the  vocal  organs, 
Ac.  The  change*  taking  place  in  the  parts  are  more  permanent 
than  in  the  acute  form,  consisting  matnly  in  thickening  of  the 
mucous  membrane,  vocal  cords,  4c  With  it  may  be  ulceration, 
and  also  sometime*  destruction,  of  the  cartilaginous  part*  of  th* 
larynx.)  The  symptoms  vary  according  to  the  extent  and  amount, 
as  well  as  the  duration,  of  the  inflammation.  Thus  there  msy 
simply  be  a  certain  huskineas  or  hoarseness  on  attempts  at  the  use 
of  the  voice,  this  condition  being  well  exemplified  in  the  so-called 
clergyman'*  sore  throat  (dysphonia  cUricorum) ;  while,  on  the  other 
hand,  there  may,  be,  not  only  complete  low  of  voice,  but  severe  pain 
in  the  act  of  swallowing  and  groat  difficulty  in  breathing,  accom- 
panied sometime*  with  expectoration  of  large  quantities  of  mstter 
in  the  cases  where  ulceration  is  present.  Under  this  variety  of  the 
disease  may  be  included  the  ulceration  due  to  syphilis  and  that 
occurring  in  the  course  of  phthisis,  both  of  which  are  attended 
with  the  symptoms  now  mentioned.  The  diagnosis  and  the  treat- 
ment of  all  *uch  cases  is  greatly  aided  by  the  use  of  the  laryngo- 
i  a  view  of  the  affected  parts  can  be  obtained,  and 
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the'  proper  remedies  more  readily  applied.  In  th* 
the  chronic  form*  of  laryngitis  rest  to  the  part*  is 
attempts  at  continuing  the  use  of  the  voice  only  aggravating  the 
condition ;  while  tonic  remedies  and  regimen  should  be  diligently 
employed  to  strengthen  th*  system  generally.  Applications  to  the 
affected  parts  in  the  form*  of  solution*  of  silver,  alum,  zinc,  tannin, 
Ac,  either  by  means  of  a  tponge-probang  introduced  into  the  cavity 
or  by  the  simpler  method  of  (praying,  are  often  beneficial.  The 
insufflation  of  powders,  *nch  as  iodoform,  or  starch  mixed  with  a 
minute  quantity  of  morphia,  is  also  of  service,  as  are  likewise  in- 
halations of  vapours  of  iodine,  carbolic  acid,  turpentine,  eucalyptus, 
Ac.  In  aggravated  form*  of  this  disease  tracheotomy  is  occasion- 
ally necessary  to  relieve  threatened  suffocation. 

Symptoms  similar  to  those  already  described  are  produced  by 
tumours  and  other  growths  in  the  larynx.  Such  growths  may  be 
of  simple  character,  in  the  form  of  isolated  fibrous  formations 
attached  by  a  peduncle  to  some  portion  of  the  laryngeal  mucous 
membrane,  or  as  warty  excrescence*  occurring  upon  or  in  the  neigh- 
bourhood of  the  vocal  cords.  They  are  detected  by  means  of  the 
laryngoscope,  and  can  often  be  dealt  with  effectually  by  the  surgeon. 
In  the  more  serious  malignant  tumours  (epitheliomatoua  or  cancer- 
out),  which  either  take  origin  in  the  larynx,  or  spread  into  it  from 
adjacent  part*,  interference  by  surgical  measures  can  only  afford 
temporary  relief. 

Certain  affections  of  th*  larynx  are  of  purely  nervous  origin,  and 
occur  independently  of  any  local  disease.  One  of  the  most  imp  ttt- 
ant  Of  these  is  larynavmui  stridulus,  otherwise  called  child^row- 
i%g  or  spasmodic  eroup.   This  condition  occur*  chiefly  during  the 
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early  years  of  childhood,  ofteu  in  infants  during  dentition,  and 
manifests  itself  after  premonitory  symptoms  of  a  common  catarrh, 
lasting  a  day  or  two,  by  the  occurrence  of  a  violent  suflbcatire 
attack  due  to  sudden  spasmodic  approximation  of  the  vocal  cords, 
and  consequent  interruption  to  the  breathing.  The  symptoms  are 
not  connected  with  any  local  inflammatory  condition,  but  are  the 
result  of  reflex  irritation  affecting  the  nerves  supplying  the  laryn- 
geal muscles.  •  Such  disturbanco  appears  specially  apt  to  occur  in 
rickety  or  otherwise  unhealthy  children,  in  connexion  either  with 
dentition  or  with  disorders  of  the  alimentary  canal.  The  onset  is 
sudden,  resembling  a  convulsive  seizure,  and  symptoms  of  suffoca- 
tion are  at  once  developed.  The  child  makes  strong  efforts  to 
inspire,  which  are  accompanied  with  stridulous  or  crowing  sounds, 
but,  notwithstanding,  very  little  air  can  enter  the  chest  owing  to 
ths  spasm  of  the  glottis,  and  unless  relief  speedily  come*  death 
may  he  very  rapid!  In  most  cases,  however,  the  attack  quickly 
passes  off,  and  the  child  seems  little  the  worse.  A  liability  to  this 
disorder  is  sometimes  observed  in  families,  and  in  such  instances 
the  attack*  are  apt  to  occui  in  their  more  serious  and  fatal  forma. 
Treatment  to  be  of  any  avail  must  be  promptly  applied.  It  con- 
sists  mainly  in  the  employment  of  means  to  allay  the  spasm.  The 
use  of  the  warm  bath  is  very  serviceable  for  this  purpose,  as  is  also 
chloroform  inhalation.  But  one  of  th*  simplest  and  most  effec- 
tual measures  is  putting  th*  finger  back  into  th*  child's  mouth, 
which  is  sufficient  in  many  cases  to  relax  the  spssm  of  the  glottis, 
and  permit  the  entrance  of  air.  In  impending  asphyxia  the  dash- 
ing of  cold  water  over  the  face  and  chest,  and  the  use  of  artificial 
respiration,  should  be  tried,  and  even  tracheotomy  or  laryngotomy 
if  practicable.  In  all  case*  every  effort  should  be  made  to  discover 
any  causes  likely  to 
intestinal  wot 
remedies. 

Symptom*  not  nnlik*  those  now  described  sometime*  occnr  in 
adults  a*  the  remit  of  irritation  of  th*  recurrent  laryngeal  i 
by  the  pressure  upon  it  of  a  thoracic  aneurism  or  othar  tu 
Such  pressure,  if  long  continued,  result*  in  paralysis  of  th*  nerve, 
occasioning  more  or  leu  constant  trouble  in  breathing. 

In  the  condition  known  as  nervous  aphonia,  which  occurs  mostly 
in  women  of  hysterical  habit  or  in  circumstance*  of  enfeebled 
health,  the  voice  become*  reduced  to  a  whisper,  but  there  » 
seldom  any  affection  of  the  breathing,  or  cough,  and  the  laryngo- 
scope reveals  a  perfectly  healthy  state  of  the  parts.  In  such  case* 
the  remedies  must  be  directed  to  the  improvement  of  the  general 
health.  The  use  of  electricity  (faradiam)  applied  to  the  neck  is 
often  attended  with  marked  benefit. 

Diseases  affecting  the  •Trachsa  are  usually  associated  with 
laryngeal  affection*  on  the  one  hand  or  bronchial  on  th*  other,  and 
their  separate  consideration  is  unnecessary. 

The  Tonsils  are  frequently  the  seat  of  inflammation,  and  acuU 
tonsillitis  or  quinsy  is  one  of  the  most  common  forms  of  sore 
throat  This  affection  it  usually  induced  by  cold,  but  it  would 
appear  to  arise  under  other  condition*  also,  such  as  digestive 
disturbances,  Ac.  It  i*  *aid  to  be  more  common  In  persons  of 
rheumatic  constitution,  and  one  attack  predispose*  to  other*. 
The  *ymptom»  come  on  somewhat  suddenly  .and  sharply,  with 
chill  followed  by  fever,  the  temperature  frequently  attaining  a 
high  point  of  elevation.  Pain  is  experienced  in  the  act  of 
swallowing  from  the  outset  The  inflammation  i*  usually  i 
confined  to  one  tonsil,  but  on  examining  the  throat  there  is  i 
be  considerable  redness  and  swelling  of  the  whole 
mucous  membrane,  the  uvula,  soft  palate,  he.,  while  a  copious 
secretion  accumulates  at  the  parts,  and  causes  much  discomfort 
The  act  of  swallowing  becomes  increasingly  difficult  and  fluids  are 
apt  to  regurgitate  through  the  nose.  Pain  is  felt  along  the 
Eustachian  tube  towards  the  ear,  and  there  are  tenderness  and 
•welling  in  the  neck  about  the  angle  of  the  law  on  the  affected 
aide.  The  voice  acquires  a  peculiar  and  very  characteristic  snaffl- 
ing ton*,  and  there  may  be  aome  embarrassment  to  the  breathing. 
In  a  few  daya  the  inflamed  tonsil  show*  signs  of  suppurating,  and 
an  abscess  is  seen  to  be  bulging  forward  into  the  month.  When 
this  bunt*  or  is  evacuated,  speedy  relief  is  obtained,  and  the  patient 
{*  toon  restored  to  his  usual  health.  Occasionally,  howover,  the 
inflammation  passes  from  the  one  tonsil  to  the  other,  and  a  similar 
experience  has  to  be  gone  through  again.  An  attack  of  quinsy 
rarely  last*  beyond  a  week  or  ten  day*,  and  is  not  as  a  rule 
attended  with  danger  .to  life,  although  it  is  said  that  suffocation 
has  occasionally  occurred  owing  to  the  bunting  of  a  large  tonsillar 
kbsces*  during  sleep,  and  the  passage  of  its  content*  into  the 
trachea.  The  treatment  for  a  quinsy  is  much  th*  tame  as  that  for 
an  ordinary  catarrh  or  cold,— confinement  to  the  house,  th*  employ- 
mint  of  diaphoretic*  or  mild  laxative*,  together  with  light  diet 
being  all  that  it  necessary  a*  regards  general  management  For 
th*  relief  of  the  local  inflammation  the  frequent  employment  of 
warm  gargle*  of  milk  and  water  or  glycerin  and  water  or  the 
inhalation  of  vapour  afford  much  relief,  as  do  also  hot  applications 
to  the  neck.  8ome  authorities  reoommend  the  nicking  of  ice  and 
of  cold  couipre.se*,  but  .  on  tin 
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nmtli  appears  to  bo  tbo  more  toothing  remedy.  Whoa  an  4 Incest 
baa  formed  it  may  bo  punctured,  but  care  re  juirea  to  bo  observed  in 
dolug  thit  thtt  no  injury  be  inllicttd  on  any  important  blood-vessel. 

Tbo  tonailt  aro  frequently  the  aeat  of  permanent  enlargement 
{ekrmie  tontillitis\  which  may  result  from  frequent  attaeka  of 
quinsy  or  may  exist  independently.  The)  are  often  aeon  In 
delicate  young  people,  and,  in  the  rata  of  tome  at  least,  denote  a 
strumous  tendency.  They  give  trouble  from  the  mechanical 
impediment  they  present  to  swallowing  and  clear  articulation,  and 
when  very  large  they  cause  the  breathing  to  be  more  or  leas  noisy 
at  all  times,  but  especially  during  sleep,  while  again  they  may  give 
rise  to  a  measure  ol  deafness  They  are  treated  by  remedies  which 
promote  the  general  uutrition,  suet  as  cod-liver  oil,  iron,  kc,  by 
the  use  of  astringeut  gargles,  and  when  necessary  by  excision. 

The  Pkari/tix  or  nppor  portion  of  the  gullet  (aesu  to  a  large 
extent  on  looking  at  the  back  of  the  mouth)  is  frequently  the 
seat  of  a  chronic  inflammatory  condition,  usually  associated  with 
derangements  of  tbo  digestive  organs,  and  sometimes  the  result  of 
excessive  tobacco  smoking.  On  intpection  the  mucous  membrane 
is  ■awn  to  be  unduly  red  and  glazed  looking,  with  the  enlarged 
follicles  standing  out  prominently.  *  It  produces  considerable 
irritation,  cough,  and  discomfort,  which  may  be  of  long  continu- 
ance ■  unlets  subjected  to  appropriate  tnatiuout  This  couaiata 
in  removing  any  local  source  of  irritation,  in  rectifying  by  diet 
and  other  remedies  (see  Stomaoh  Dubases)  any  gastric  disturb- 
ance, and  by  the  application  to  the  parts  of  stiver  or  other  mild 
caustic  solution. 

The  (Stophagnt  or  gullet  may  be  the  aeat  of  catarrh  si  or 
inflammatory  conditions,  bnt  the  mora  importaut  ailments  affect- 
ing this  tract  are  those  which  arise  from  local  injuries,  aueh  aa  the 
asrallowing  of  scalding  or  corrosive  substances.  This  may  cause 
ulceration  followed  with  cicatrisation  which  narrows  tho  passage 
and  p rod o ces  the  symptoms  of  stricture  of  the  oesophagus, — namely, 
pain  and  difficulty  in  swallowing,  with  regurgitation  of  the  food. 
The  severity  of  the  case  will  necessarily  depend  upon  the  amount 
of  narrowing  and  consequent  mechanical  obstruction,  but  in  soma 
ee  this  has  occurred  to  such  an  exteut  as  practically  to 
the  canal.  Cases  of  (esophageal  atricture  of  the  kind  now 
t*  may  sometimes  be  relieved  by  the  diligent  uto  of  tho 
bougie,  but  not  unfrequently,  in  order'  to  prevent  death  by 
starvation,  surgical  interference  It  requisite  to  form  an  opening 
into  th*  stomach  by  meant  of  which  food  may  be  introduced. 

A  still  more  serious  and  frequent  cause  of  oesophageal  stricture 
it  that  duo  to  cancerous  growth  in  tho  canal,  which  may  occur  at 
any  part,  bat  is  most  common  at  the  lower  end,  in  the  vicinity 
of  the  entrance  into  the  stomach.  The  symptoms  of  thia  couditiou 
art  increasing  difficulty  in  the  passage  downwards  of  the)  food, 
the  eteady  decline  in  strength,  and  the  development  of  the  cauoer- 
ons  cachexia,  together  with  onlargementa  of  tha  glands  in  the 
neck  ;  while  the  diagnosis  is  rendered  the  more  certain  by  the 
absence  of  any  cause,  such  as  local  Injury,  for  tho  formation  of  a 
atricture,  and  by  the  age  (aa  a  rule  at  or  beyond  middle  life). 
Treatment  here  can  only  be  palliative  while  life. continues,  which 
in  general  is  not  long.  Feeding  by  the  bowel  (enctuata)  may  be 
advantageously  retorted  to  as  supplementary  to  efforts  to  admin- 
ister liquid  nutriment  in  the  usual  way.*  It  ia  to  be  observed  in 
all  cases  of  orgauie  stricture  tbal  tbo  food  docs  not  necessarily 
return  at  once,  but  teems  as  if  it  bud  passed  into  the  stomach. 
In  reality,  however,  it  hat  passed  into  tha  dilated  or  pouched 
portion  of  the  canal,  which  Is  almost  alwaya  present  immediately 
above  the  aeat  of  stricture,  where  it  remains  until,  from  itt  amount, 
it  regurgitate*  back  into  the  mouth,  when  it  can  be  teen,  b*.tbe 
absence  of  any  evidence  of  digestion,  that  it  has  sever  been  within 
the  cavity  of  the  stomach.  While  in  this  way  a  largo  quantity  of 
the  food  returns,  it  often  bappena  that  a  small  amount  of  tha 
liquid  portion  doe*  trickle  through  the  narrowod  canal  into  the 
stomach,  and  thus  life  may  be  prolougod  for  a  considerable  tlm& 

Strictures  of  the  oesophagus  may  also  be  produced  by  the  pres- 
sure of  tumoars  or  sneuritmt  within  the  cavity  of  the  chest  but 
external  to  the  canaL  Further,  a  variety  of  oesophageal  atricture 
it  not  unfrequently  met  with  which  is  due  entirely  to  nervous 
causes,  and  is  quite  unconnected  with  organic  disease,— namely, 
tbst  form  occurring  in  hysterical  females  termed  spasmodic  atric- 
ture. Here  tho  attack  of  difficulty  iu  swallowing  comes  on  usually 
when  the  patient  is  st  mrslt.  and  the  food  cannot  ]>ass  down.  Tha 
absence,  however,  of  sll  history  of  any  organic  source  of  disease, 
and  especially  the  perfect  facility  with  which  tho  oesophageal  tube  or 
Tjougio  b)  passed,  together  with  other  manifestations  of  hysteria  com- 
monly present,  serve  readily  to  establish  the  diagnosis  The  remedies 
most  suitable  are  tonics  and  tha  frequent  passage  of  tho  stomach- 
tube,  which  as  a  rule  toon  entirely  removes  tho  tendency  to  tcasm. 

Finally,  difficulty  in  awallowing  sometimes  occurs  in  certain 
serious  ncrvout  diseases  from  paralysis  affecting  the  nerves  supply- 
ing the  muscular  costs  of  the  oesophagus,  which  thus  loses  its 
propulsive  power.  When  tuch  complications  occur  they  utually 
denote  an  advanced  atagc  of  the  central  disease  with  which  thay 
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TUnoXDHJEXl,  or  Troxdhjem  (Drouth*™),  the 
third  town  of  Norway,  capital  of  tbo  Throudhjcru  stift 
and  of  tho  South  Throndbjem  amt,  is  pleasantly  ait  anted 
on  the  southern  shore  of  the  Throndbjem  fjord,  at  the 
mouth  of  tho  Kid,  318  miles  by  rail  to  the  north  of 
Cbristiania,  in  63*  25'  52'  N.  lat  and  JO*  33'  19'  E.  long. 
In  front  of  the  town  is  tho  islet  of  Munkbolm,  formerly 
a  monastery  and  now  a  fortress ;  on  tho  high  ground  to 
tbo  east  is  the  small  stronghold  of  Christiansten.  The 
houses  of  Throndbjem,  principally  of  wood,  are  substan- 
tial, spacious,  and  well  ligbted ;  and  tho  streets  are  wide, 
regular,  and  scrupulously  clean.  The  principal  building  is 
the  cathedral,  partly  dating  from  about  1090,  but  chiefly 
belonging  to  tbo  12th  and  13th  centuries  (c.  1161-12-18). 
Ib  extreme  length  was  325  feet  and  its  extreme  breadth 
124  feet;  but  in  the  14th,  15th,  and  17th  centuries  it 
suffered  greatly  from  repeated  fires ;  after  tho  last  of  these 
the  nave  was  completely  abandoned,  and  soon  becamo  a 
heap  of  ruins.  The  building,  which  still  ranks  as  tbo 
finest  ecclesiastical  edifice  in  Norway,  and  is  the  place  of 
coronation  of  tho  Norwegian  sovereigns,  is  now  undergoing 
extensive  but  judicious  restoration.  The  workmanship  of 
its  eastern  windows  and  of  the  marble  or  steatite  columns 
of  the  choir  is-specially  noteworthy.  Throndhjom  possesses 
three  churches  in  all",  and  among  its  other  public  building* 
may  be  mentioned  the  residences  of  the  stiftsamtmand  and 
the  bishop,  the  grammar  school,  the  real  school,  the  head 
office  of  the  Bank  of  Norway,  the  deaf  and  dumb  institute, 
the  hospital,  and  the  theatre.  It  is  the  seat  of  the  royal 
Norwegian  scientific  society,  in  connexion  with  which 
are  an  excellent  library  and  a  good  zoological  and  anti- 
quarian museum.  Ihrondbjem,  wbich  has  steamboat  com- 
munication with  Cbristiania,  Hamburg,  and  Hull,  and 
is  connected  with  Sweden  by  the  Meroker  Railway  (63 
miles),  carries  on  an  extensive  trade,  in  copper  (from  the 
Boras  mines),  timber,  oil,  and  dried  and  salted  fish ;  the 
industries  include  shipbuilding,  sawmilling,  distilling, 
tanning,  rope-making,  and  ribbon-making.  The  popula- 
tion in  1875  was  22,152;  in  1885  it  was  estimated  at 
24,000. 

Throndhjom,  originally  Nidaroa,  was  founded  by  Olaf  Tryggvaaon, 
who  built  a  royal  residence  and  a  church  here  in  Mo.  It  was 
made  an  archbishopric  In  1162.  Tho  city  attained  its  highest 
development  about  tho  latter  half  of  the  13th  century,  b)  which 
time  it  bad  become  an  important  pilgrimage  centre  and  had  aa 
many  as  fifteen  churches.  It  has  sustained  frequent  sieges,  as 
well  as  devastating  conflagrations.  Its  importance  declined  about 
the  time  of  the  Reformation,  whon  it  ceased  to  be  a  resort  of  pil- 
grims. At  the  beginning  of  tha  present  century  its  inhabitants 
numbered  only  8632. 

THRUSH  (A.  S.  yrytct,  Icei.  brSetr,  Norw.  Trad,  O. 
H.  Germ.  Drotct,  whence  the  modern  German  Drouel,  to 
be  compared  with  tho  analogous  English  form  Throstle,1 
now  almost  obsolete,  both  being  apparently  diminutives), 
the  name  that  in  England  seems  to  have  been  common  to 
two  species  of  birds,  the  first  now  generally  distinguished 
as  the  Rong-Tbrnsh,  but  known  in  many  districts  as  the 
Mavis,1  the  second  called  the  Mutletoe-Thrush,  but  having 
many  other  local  designations,  of  which  more  presently. 

The  former  of  these  ia  one  of  the  finest  songsters  in  Europe,  but 
it  is  almost  everywhere  to  common  tbst  its  merits  in  this  respect 
are  often  disregarded,  and  not  nnfrequently  its  melody,  when 
noticed,  is  ascribed  to  the  prince  of  feathered  vocalists,  the 
Niohtimoals  (roL  xvli.  p.  498).  Tbo  Song- Thrush  is  too  well 
known  to  need  description,  for  in  {ho  tpring  arid  summer  there  is 
hardly  a  field,  a  copse,  or  a  garden  that  it  not  the  resort  of  a  pair 
or  more;  and  the  brown-backed  bird  with  its  t potted  breast, 

1  For  many  interesting fscts  connected  with  the  words  "Thresh" 
and  "  Throstle "  which  cannot  be  entered  upon  here,  the  reader 
ahould  consult  Prof.  Bkest's  Rtfmciogical  Dictionary. 

1  Cognate  with  the  French  Mauvii,  though  that  I*  nowaday!  almost 
restricted  to  the  Rjtrjwrno  (vol.  xx.  p.  S18X  Its  diminutive  ia 
UemUtU,  the  modern  table-nams  of  the  Skylark,  and  perhaps  Jfaeia 
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hopping  oTcr  tbe  grass  for  a  few  yards,  then  pausing  to  detect  tbe 
movement  of  »  worm,  and  Timorously  Mixing  the  tame  a  moment 
after,  is  one  of  the  most  familiar  sights.  Hardly  leu  well  known 
U  the  singular  nest  built  by  this  bird — a  deop  cap,  lined  with  a 
thin  but  stiff  coating  of  fragments  of  rotten  wood  ingeniously 
spread,  and  plastered  so  as  to  present  a  smooth  interior — in 
which  its  sea-green  eggs  spotted  with  black  are  laid.  An  early 
breeder,  it  builds  nest  after  nest  during  the  season,  and  there 
can  be  few  birds  more  prolific.  Its  ravage*  on  ripening  fruits, 
especially  strawberries  and  gooseberries,  excite  the  enmity  of  the 
imprudent  gardoner  who  leaves  his  crops  unprotected  by  nets,  but 
he  would  do  well  to  stay  the  hand  of  revongo,  for  no  bird  can  or 
does  destroy  to  many  snails,  as  is  testified  to  the  curious  obscrrer 
on  inspection  of  the  stones  that  it  selects  against  which  to  dash  its 
captures, — atones  that  are  besmeared  with  the  slime  of  the  victims 
and  bestrewn  with  Uie  fragments  of  their  shattered  shells.  Nearly 
all  the  young  Thrushes  reared  in  the  British  Islands— and  this 
expression  includes  tho  storm-swept  isles  of  the  Outer  Hebrides, 
though  not  those  of  Shetland — seem  to  emigrate  as  soon  as  they 
are  fit  to  journey,  and  at  a  later  period  they  are  followed  by  most 
of  their  parents,  so  that  many  parts  of  the  kingdom  are  absolutely 
bereft  of  this  species  from  October  to  the  eud  of  January.  On 
the  continent  ot  Europe  the  autumnal  influx  of  the  Birds  bred  in 
the  North  is  regarded  with  much  interest,  as  has  been  already 
stated  (Birds,  vol.  iii.  p.  765),  for  they  are  easily  ensnared  and 
justly  esteemed  for  the  table,  while  their  numbers  make  their 
appearance  in  certain  districts  a  mattor  of  great  importance. 

The  second  species  to  which  the  name  applies  is  distinguished  as 
the  Mistletoe-Thrush,  or,  by  corrupt  abbreviation,  the  Missel- 
Thrush.1  It  is  known  alto  in  many  districts  at  die  "Storm-cock,"' 
from  its  habit  of  singing  in  squally  weather  that  silences  almost 
all  other  birds,  and  "Holm-  (i.e.,  Holly-)  Thrush,"  while  the  hsrsh 
cries  it  utters  when  angry  or  alarmed  have  given  it  other  local 
names,  as-"  Screech,"  "  8hrite,"  and  "  Skrike,  all  traceable  to  the 
Anglo-Saxon  Sarie.1  This  is  a  larger  species  than  the  last,  of  paler 
tints,  and  'conspicuous  in  flight  by  the  white  patches  on  its  outer 
tail-feather*.  Of  bold  disposition,  and  fearless  of  the  sleety  storms 
of  spring,  as  of  predatory  birds,  the  cock  will  take  his  stand  on 
a  tall  tree,  "  like  an  enchanter  calling  up  tho  gale  "  (as  Knapw 
happily  wrote),  and  thence  with  loud  voice  proclaim  in  wild  and 
discontinuous  notes  the  fervour  of  his  love  for  his  mate  ;  nor  does 
that  love  cease  when  the  breeding- season  is  past,  sinco  this  species 
is  one  of  those  that  appear  to  pair  for  life,  and  even  when,  later 
in  the  year,  it  gathers  in  email  flocks,  husband  and  wife  may  be 
seen  in  elose  company.  In  defence  of  nest  and  offspring,  too, 
few  birds  are  more  resolute,  and  the  Daw,  Pie,  or  Jay  that 
approaches  with  an  ill  intent  speedily  receives  treatment  that 
causes  a  rapid  retreat,  whilo  even  the  marauding  cat  finds  the 
precincts  of  the  "master  of  the  coppice"  (Pin  y  Uityn),  as  the 
Welsh  name  this  Thrush,  unsuitable  for  its  stealthy  operations. 
The  connexion  of  this  bird  with  the  mistletoe,  which  is  as  old  as 
the  days  of  Aristotle,  is  no  figment,  as  some  have  tried  to  maintain. 
Not  only  is  it  exceedingly  fond  of  the  luscious  viscid  berries,  but 
it  seems  to  be  almost  the  only  bird  that  will  touch  them.  Of  other 
British  Thrushes,  the  Fixldtabe  (vol.  ix.  p.  1*2),  REDwrxo  (vol 
xx.  p.  SIS),  and  the  Blackbird  and  Ring  Ovssl  (vol.  xviii.  p.  76) 
have  beeu  before  noticed  in  these  pages,  as  hss  beon  (under  the 
first  of  those  headings)  the  so-called  "Robin  "  of  North  America. 

The  Thrushes  have  been  generally  considered  to  form  a 
distinct  Family,  Turdidx,  which  is  placed  by  some  taxo- 
nomers  tbe  highest  in  rank  among  birds.  An  attempt  has 
already  been  made  (Ornithology,  toI.  xviii.  pp.  30,  48) 
to  point  out  the  fallacy  of  this  view,  and  spaco  is  here 
wanting  to  dwell  longer  on  the  matter.  This  is  the  more 
to  be  regretted,  for,  though  many  modern  systematists 
will  admit  the  close  connexion  of  tbe  Turdidee  and  some 
of  the  so-called  Family  Sylviidte  or  Warblers  (j.f.),  tho 
abolition  or  modification  of  the  latter,  by  wholly  or  par- 
tially merging  it  in  the  former,  has  not  yet  been  satis- 
factorily effected,  and  Sir  Seebohm,  in  his  portion  of  the 
British  Museum  Catalogue  of  Birdt  (v.  p.  1),  being  com- 

1  There  le  no  doubt  of  the  bird  taking  its  name  from  tbe  plant 
Mistletoe  ( Yiscum  album),  about  the  spelling  of  which  there  can  be 
no  uncertainty— A.8.  SluUUan,  the  final  syllable  originally  signifying 
"twig,"  and  surviving  In  the  modern  "tine,"  as  of  a  fork  or  of  a 
deer's  antler. 

'  It  teems  quite  possible  that*  the  word  Shbixs  (vol.  xxl.  p  645), 
though  now  commonly  accepted  at  the  equivalent,  in  an  ornithological 
sense,  of  Lanivt,  may  hare  been  originally  applied  to  the  Miitlttos- 
Thrush.  In  several  o(  the  Anglo-Saxon  P'otabulariet  dating  from  the 
St'a  to  the  11th  century,  as  printed  by  Thomas  Wright,  the  word 
Siri:,  which  can  be  harJly  anything  else  tliaa  the  early  form  of 
"Shrike,"  is  glossed  Turdut. 
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pelled  by  the  conditions  previously  laid  down  by  Mr 
Sharpe  (op.  ext.,  iv.  pp.  6,  7)  to  unite  them,  protest* 
against  doing  so.  His  own  assignment  of  the  Subfamily 
2'urdinm  is  into  11  genera,  of  which,  however,  6  only 
would  bo  commonly  called  Thrushes,  and  it  must  be  borno 
in  mind  that  jn  establishing  these  he  regards  coloration  as 
the  most  valid  character.  They  are  Geocichla  with  40 
species,  Turdut  with  48,  Aferula  with  52,  Mimociehla,  with 
3,  Catharut  with  12,  and  Monticola  with  10.  These  last, 
well  known  as  Rock-Thrushes,  make  a  very  near  approach 
to  tho  Nightingale  (vol.  xvii.  p.  498),  Redstart  (vol. 
xx.  p.  317),  and  Wheatear  (q.v.).  (a.  n.) 

THUCYDIDES.  Tbucydidcs  was  the  greatest  historian 
of  antiquity,  and,  if  not  the  greatest  that  ever  lived,  as 
some  have  deemed  him,  at  least  the  historian  whoso 
work  is  the  most  wonderful,  when  it  is  viewed  relatively 
to  the  age  in  which  he  did  it.  Tho  most  important  facta 
which  we  know  about  him  are  those'  which  ho  has  told 
us  himself.  It  matters  very  little,  fortunately,  that  tho 
biographical  materials  are  scanty.  For  posterity,  his  life 
is  represented  by  his  life's  labour,  the  IlitUry  of  the  relo- 
ponnetian  War ;  and  the  biographical  facts  are  of  interest 
chiefly  as  aids  to  the  appreciation  of  that  history,  lie 
was  probably  born  in  or  about  471  B.C.  The  only  definite  Date  of 
testimony  on  the  subject  is  contained  in  a  passage  of  Aulus  birth, 
Gellius,  who  says  that  in  431  Hellanicus  "seems  to  have 
been"  sixty-five  years  of  age,  Herodotus  fifty-three,  and 
Thucydidcs  forty  (Noet.  Ail.,  15,  23).  The  authority  for 
this  statement  was  Pamphila,  a  compiler  of  biographical 
and  historical  notices,-  who  lived  in  the  reigu  of  Nero. 
She  must  have  had  access  to  Greek  sources  of  the  4th 
century  b.c  ;  and  her  precision — though  qualified,  in  the 
version  of  Gellius,  by  the  word  "  seems  " — would  warrant 
the  supposition  that  she  had  taken  some  pains  to  sccuro 
accuracy.  Further,  the  date  which  she  assigns  is  in  good 
accord  with  an  inference  fairly  deducible  from  the  language 
of  Thucydides  himself,  viz.,  that  in  431  ho  had  already 
reached  the  full  maturity  of  his  powers.  Kriiger,  indeed, 
would  place  his  birth  earlier  than  471,  and  Ullrich  later, 
but  for  reasons,  in  each  case,  which  can  scarcely  outweigh 
the  ancient  authority. 

The  parentage  of  Thucydides  was  such  as  to  place  him  Parent- 
in  a  singularly  favourable  position  for  the  great  work  to 
which  he  afterwards  devoted  his  life.  His  father  Olorus, 
a  citizen  of  Athens,  belonged  to  a  family  which  derived 
wealth  and  influence  from  the  possession  of  gold  mines 
at  Scaptesyle,  on  the  Thracian  coast  opposite  Thasos,  and 
was  a  relative  of  his  elder  namesake,  tbe  Thracian  prince 
whose  daughter  Hegesipyle  married  the  great  Miltiades, 
so  that  Cimon,  son  of  Miltiades,  was  a  cousin,  perhaps 
first  cousin,  once  removed,  of  Thucydides.  It  was  in 
the  vault  of  the  Cimonian  family  at  Athens,  and  near  the 
remains  of  Cimon's  sister  Elpinice,  that  Plutarch  saw  the 
grave  of  Thucydides.  Thus  tbe  fortune  of  birth  secured 
three  signal  advantages  to  the  future  historian :  he  was 
rich ;  he  had  two  homes — one  at  Athens,  the  other  in 
Thrace, — no  small  aid  to  a  comprehensive  study  of  the 
conditions  under  which  the  Peloponnesian  War  was  waged  ; 
and  his  family  connexions  were  likely  to  bring  him 
from  his  early  years  into  personal  intercourse  with  the 
men  who  were  shaping  tho  history  of  his  time. 

The  development  of  Athens  during  the  forty  years  Tus  years 
from  471  to  431  was,  in  itself,  the  best  education  which  <"1-*31 
such  a  mind  as  that  of  Thucydides  could  have  received.  ~c- 
In  the  first  two  decades  of  his  life  the  expansion  and  con- 
solidation of  Athenian  power  was  proceeding;  between 
his  twentieth  and  fortieth  year  tho  inner  resources  of  the 
city  were  being  applied  to  tho  embellishment  and  ennoble- 
ment of  Athenian  life.    As  Cimon  had  been  the  principal 
agent  in  the  former  period,  so  Pericles  was  the  central 
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figure  of  the  latter.    A.  consciousness  of  such  periods  may 
bo  traced  in  the  passage  of  the  Funeral  Oration  whero 
Pericles  refers,  first,  to  the  acquisition  of  empire  by  the 
preceding  generation,  and  then  to  the  improvement  of  that 
inheritance  by  his  own  contemporaries  (ii.  36.  5).    It  is 
a  natural  subject  of  regret,  though  it  is  not  a  just  cause 
of  surprise  or  complaint,  that  the  History  tells  us  nothing 
of  the  literature,  the  art,  or  the  social  life  under  whose  in- 
fluences its'  author  had  grown  up.    The  Funeral  Oration 
contains,  indeed,  his  general  testimony  to  the  value  and 
•   the  charm  of  those  influences.    There  we  have  tho  very 
■J  essence  of  the  Athenian  spirit  condensed  into  a  few  preg- 
!~'*nant  sentences,  which  show  how  thoroughly  the  writer  was 
imbued  with  that  spirit,  and  how  profoundly  he  appreci- 
ated its  various  manifestations.    But  he  leaves  ur  to 
supply  all  examples  and  details  for  ourselves.    Beyond  a 
passing  reference  to  public  "  festivals,"  and  to  "  beauti- 
ful surroundings  in  private  life,"  he  makes  no  attempt 
to  define  those  "  recreations  for  the  spirit "  which  tho 
Athenian  genius  had  provided  in  BUch  abundance.  No 
writer  of  any  age,  perhaps,  has  rendered  a  more  impressive 
tribute  to  the  power  of  the  best  art  than  is  implied  in 
the  terse  phrase  of  Thucydides,  when,  speaking  of  tho 
works  which  the  Athenian  daily  saw  around  him,  he 
declares  that  "  the  daily  delight  of  them  banishes  gloom  " 
fit-  *a(T  rjfitpav  ij  ripfrK  to  Xirjnjpov-  ImrXr/ami).     But  it  is 
not  to  Thucydides  that  we  owe  any  knowledge  of  the 
particular  forms  in  which  that  art  was  embodied.  He 
alludes  to  tho  newly  *,>uilt  Partheuon  only  as  containing 
the  treasury  ;  to  the  statue  of  Athene  Parthenos  which  it 
enshrined,  only  on  account  of  the  gold  which,  at  extrome 
need,  could  be  detached  from  the  image  ;  to  the  Propyltea 
and  other  buildings  with  which  Athens  had  been  adorned 
under  Pericles,  ouly  as  works  which  had  reduced  the 
surplus  of  funds  available  for  the  war.    Among  the  illus- 
trious contemporaries  whose  very  existence  would  be 
unknown  from  his  pages  are  the  dramatists  vEschylus, 
Sophocles,  Euripides,  Aristophanes ;  the  architect  Ictinus ; 
the  sculptor  Phidias ;  the  physician  Hippocrates ;  the 
philosophers  Anaxagoras  and  Socrates.    If  Thucydides 
had  mentioned  Sophocles  ns  a  general  in  the  Samian  War, 
it  may  be  doubted  whether  he  would  have  noticed  the 
circumstance  that  Sophocles  also  wroto  dramas,  unless  it 
had  been  for  tho  purpose  of  distinguishing  him  from  a 
namesake.    And,  had  he  lived  to  carry  his  story  down  to 
the  debate  in  tho  Athenian^  eccleaia  after  the  battle  of 
ArginusK,  we  may  conjecture  that  Socrates,  if  named  at 
all,  would  have  been  barely  montioned  as  the  one  prytanis 
out  of  fifty  who  resisted  an  unconstitutional  act, — with 
some  expression,  perhaps,  of  praise,  but  without  any  fuller 
characterization.    We  think  of  the  countless  occasions 
which  Herodotus,  if  he  had  dealt  with  this  period,  would 
have  found  for  invaluabledigressions  on  men  and  manners, 
on  letters  and  art ;  we  feel  the  severity  of  the  loss  which 
the  reticence  of  Thucydides  has  caused  to  us ;  and  we 
might  almost  be  tempted  to  ask  whether  tho  more  genial, 
if  laxer,  method  of  Herodotus  does  not  indeed  correspond 
better  with  a  liberal  conception  of  tho  historian's  office. 
No  one  can  do  full  justice  to  Thucydides,  or  appreciate 
the  true  completeness  of  his  work,  who  has  not  faced  this 
question,  and  found  the  answer  to  it.    It  would  be  a 
hasty  judgment  which  inferred  from  the  omissions  of  the 
History  that  its  author's  interests  were  exclusively  polit- 
ical.   Thucydides  was  not  writing  the  history  of  a  period. 
His  subject  was  an  event — the  Peloponnesian  War,— a  war, 
as  he  believed,  of  unequalled  importance,  alike  in  its 
direct  results  and  in  its  political  significance  for  all  time. 
.  To  his  task,  thus  defined,  ho  brought  an  intense  concentra- 
tion of  all  his  faculties.    He  worked  with  a  constant  desire 
to  nuke  each  successive  incident  of  the  war  as  clear  as 


possible.  To  take  only  two  instances :  there  is  notfiing  in 
literature  more  graphic  than  his  description  of  the  plague 
at  Athens,  or  than  the  whole  narrative  of  the  Sicilian 
expedition.  But  tho  same  temper  made  him  resolute  in 
excluding  irrelevant  topics.  The  social  life  of  the  time, 
the  litcraturo  and  the  art,  find  no  place  in  his  picture 
Bimply  because  they  did  not  belong  to  his  subject.  His 
work  was  intended  to  be  "  a  possession  for  ever."  He 
could  conceive  a  day  when  Sparta  should,  be  desolate, 
and  when  only  ruins  of  Athens  should  remain.  But  his 
imagination  never  projected  itself  into  a  time  when  the 
whole  fabric  of  Hellenic  civilization  should  have  perished. 
Could  his  forecast  have  extended  to  an  age  when  men  of 
"  barbarian  "  races  and  distant  climes  would  be  painfully 
endeavouring  to  reconstruct  a  picture  of  that  civilization, 
— when  his  own  narrative  would  need  the  help  of  side- 
lights which  seemed  to  him  wholly  unnecessary, — then, 
assuredly,  he  would  have  added  all  that  'such  readers 
could  require.  But  he  would  not  have  done  this  in  the 
manner  of  Herodotus,  by  free  indulgence  in  digression; 
rather  he  would  have  gathered  up  the  social  and  intel- 
lectual phenomena  of  his  day  in  a  compact  and  systematic 
introduction,  specially  designed  for  tho  non-Hellenic  reader. 

Tho  biography  which  bears  the  name  of  Marcellinus 
states  that  Thucydides  was  tho  disciplo  of  Anaxagoras  in  Tbucy- 
philosophy  and  of  Antiphon  in  rhetoric.    Such  statements  did*§ 
were  often  founded  on  nothing  more  than  a  desire  to  AntiPllon- 
associate  distinguished  names,  and  to  represent  an  eminent 
man  as  having  profited  by  the  best  instruction  in  each 
kind  which  his  contemporaries  could  afford.    In  this  case 
there  is  no  evidence  to  confirm  the  tradition.    But  it  may 
beobscrvod  that  Thucydides  and  Antiphon  at  least  belong 
to  the  same  rhetorical  school,  and  represent  the  same 
early  stage  of  Attic  prose.    Both  writers  uso  words  of  an 
antique  or  decidedly  poetical  cast ;  both  point  verbal  con- 
trasts by  insisting  on  the  precise  difference  between  terms 
of  similar  import ;  and  both  use  metaphors  somewhat 
bolder  than  were  congenial  to  Greek  prose  in  its  riper 
age.    The  differences,  on  the  other  hand,  between  the 
style  of  Thucydides  and  that  of  Antiphon  arise  chiefly 
from  two   general  causes.    First,  Antiphon  wrote  for 
hearers,  Thucydides  for  readers  ;  the  latter,  consequently, 
can  use  a  degree  of  condensation,  and  a  freedom  in  the 
arrangement  of  words,  which  would  have  been  hardly 
possible  for  tho  former.    Again,  the  thought  of  Thucy- 
dides is  often  more  complex  than  any  which  Antiphon 
undertook  to  interpret ;  and  the  greater  intricacy  of  the 
historian's  style  exhibits  tho  endeavour  to  express  -each 
thought.1    Few  things  in  the  history  of  literary  prose  are  Style  of 
more  interesting  than  to  watch  that  vigorous  mind  in  its  J?lucy 
struggle  to  mould  a  language  of  magnificent  but  im- 
mature  capabilities.    The  obscurity  with  which  Thucy- 
dides has  sometimes  been  reproached  often  arises  from  the 
very  clearness  with  which  a  complex  idea  is  present  to 
his  mind,  and  his  strenuous  effort  to  present  it  in  its 
entirety,  when  the  strong  consciousness  of  logical  cohe- 
rence will  moke  him  heedless  of  grammatical  regularity. 
He  never  sacrifices  the  thought  to  the  language,  but  he 
will  sometimes  sacri6ca  the  language  to  the  thought 
A  student  of  Thucydides  may  always  be  consoled  by  the 
reflexion  that  he  is  not  engaged  in  unravelling  a  mere 
rhetorical  tangle.    Every  light  on  the  senso  will  bo  a  light 
on  the  words ;  and,  when,  as  is  not  seldom  the  case,  Thucy- 
dides comes  victoriously  out  of  this  struggle  of  thought 
and  language,  having  achieved  perfect  expression  of  hia- 
meaning  in  a  sufficiently  lucid  form,  then  his  style  rises 
into  an  intellectual  brilliancy — thoroughly  manly,  and  also 
penetrated  with  intense  feeling — which  nothing  in  Greek 

prose  literature  surpasses.  

1  T^ye^.  AUic  Orator,,  vol.  i.  p.  36. 
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HU         The  History  shows  not  only  a  thorough  insight  into  the 
relation  political  ideas  of  Pericles,  but  also  a  sympathy  with  him, 
to  public  ancj  an  admiration  for  his  character,  which  indicate  per- 
sonal friendship.  If,  before  431,  Thucydides  had  wished  to 
take  a  prominent  part  in  the  public  life  of  Athens,  every- 
thing was  in  his  favour.    Cut  there  is  no  trace  of  his 
having  done  so ;  and  it  is  possible  that  his  opportunities 
In  this  respect  were  modified  by  the  necessity  of  frequent 
visits  to  Thrace,  where  the  management  of  such  an 
important  property  as  the  gold  mines  must  have  claimed 
the  occasional  presence  of  the  proprietor.    The  manner  in 
which  he  refers  to  his  personal  influence  in  that  region  is 
such  as  to  Buggest  that  he  had  sometimes  resided  there 
•180.      (iv.  105.  1).   He  was  at  Athena  in  the  spring  of  430,  when 
Tta«       the  plague  broke  out.    If  his  account  of  the  symptoms 
pUgut,  has  not  enabled  physicians  to'agreo  on  a  diagnosis  of  the 
malady,  it  is  at  least  singularly  full  and  vivid.    He  had 
himself  been  attacked  by  the  plague  ;  and,  as  he  briefly 
adds,  "he  had  seen  others  suffer."    The  tenor  of  his 
narrative  would  warrant  tho  inference  that  he  had  been 
one  of  a  few  who  were  active  in  ministering  to  the  sufferers 
— in  that  fearful  time  when  religion  and  morality  lost  all 
control  over  the  despairing  population  of  Athens — when 
all  the  ordinary  decencies  of  life  were  set  at  nought,  and 
when  even  the  nearest  relatives  failed  in  the  duties  of 
humanity  towards  the  dying. 
<24.         The  turning-point  in  the  life  of  Thucydides  came  in 
the  winter  of  the  year  424.    He  was  then  forty-seven  (if 
his  birth  has  been  rightly  placed  in  471),  and  for  the 
first  time  he  is  found  holding  an  official  position.    He  was 
one  of  two  generals  entrusted  with  the  command  of  *.he 
regions  towards  Thrace  (to  iwl  0p£r»r»)>  a  phrase  which 
denotes  the  whole 'Thracian  seaboard  from  Macedonia  cast- 
ward  to  the  vicinity  of  the  Thracian  Chersonese,  though 
often  used  with  moro  special  reference  to  the  Chalcidic 
peninsula.    One  reason  why  Thucydides  had  been  chosen 
for  the  post  was  the  local  influence  which  he  possessed 
among  the  people  of  the  Thracian  seaboard,  through  his 
family  connexions  and  his  ownership  of  tho  gold  mines. 
His  colleague  in  the  command  was  Euclcs.    About  the 
end  of  November  424  Eucles  was  in  the  city  of  Amphi- 
polis, on  the  river  Strymon.    That  city  was  not  merely 
more  important  to  Athens  than  any  other  place  in  the 
region, — it  was  the  stronghold  of  Athenian  power  in  the 
north.    To  guard  it  with  all  possible  vigilance  was  a 
matter  of  peculiar  urgency  at  that  moment    The  ablest 
of  Spartan  leaders,  Brasidas,  was  then  in  Thrace  with  a 
Peloponnesian  army, — not,  indeed,  close  to  Amphipolis, 
but  still  within  a  distance  which  imposed  special  caution 
on  Ath«ni»n  officers,    lie  was  in  the  Chalcidic  peninsula, 
where  ho  had  already  gained  rapid  success ;  and  part  of 
the  population  between  that  peninsula  and  Amphipolis 
was  already  known  to  be  disaffected  to  Athens.  Under 
circumstances  so  suggestive  of  possible  danger,  we  might 
have  expected  that  Thucydides,  who  had  seven  ships  of 
war  with  him,  would  have  been  near  his  colleague  Eucles, 
and  ready  to  co  operate  with  him  at  a  moment's  notice. 
It  appears,  however,  that,  with  his  ships,  ho  was  at  the 
island  of  Thasos,  several  miles  distant  from  the  Thracian 
coast    Brasidas,  making  a  forced  march  from  the  Chal- 
cidic peninsula,  suddenly  appeared  before  Amphipolis. 
Eucica  sent  in  all  haste  for  Thucydides,  who  arrived  with 
his  ships  from  Thasos  just  in  time  to  beat  off  the  enemy 
from  Eion  at  the  mouth  of  the  Strymon,  but  not  in  time 
Fall  of   to  savo  Amphipolis.    Only  a  few  hours  before,  it  had 
£j£l>i-  capitulated  to  Brasidas,  who  had  offered  exceptionally 
P™"-     favourable  terms.    The  profound  vexation  and  dismay 
felt  at  Athens  found  expression  in  the  punishment  of  the 
commander  who  seemed  primarily  responsible  for  so  grave 
a  disaster.     For  the  next  twenty  years—  i.c,  till  404 


—Thucydides  was  an  exile  from  Athens.  It  is  not  im-  Exile  of 
probable  that  the  charge  brought  against  him  was  that  of  T.'V101'' 
treason  (n-pocWia),  for  which  the  penalty  was  death,  and  *** 
that  he  avoided  this  penalty  by  remaining  in  banish- 
ment. A  special  psephism  is  said  to  have  been  required 
before  Thucydides  could  return  in  404,  which  would  have 
been  regular  if  a  capital  sentence  had  been  on  record 
against  him,  but  not  so  if  he  had  been  merely  under 
sentence  of  exile.  Cleon  is  said  to  have  been  the  prime 
mover  in  his  condemnation ;  and  this  is  likely  enough. 
Eucles  was  probably  punished  also.  Qrote  was  the  first 
modern  writer  to  state  the  reasons  for  thinking  that 
Thucydides  may  have  been  really  guilty  of  culpaole 
negligence  on  this  occasion,  and  that  his  punishment— 
which  had  usually  been  viewed  as  the  vindictive  act  of 
a  reckless  democracy — may  have  been  well  deserved. 
Everything  turns  on  the  question  why  he  was  at  Thasos 
just  then,  and  not  at  Eion.  No  one  disputes  that,  after 
tho  summons  from  Eucles,  he  did  all  that  was  possible. 
It  is  true  that  the  facts  of  the  situation,  so  far  as  we 
know  them,  strongly  suggest  that  he  ought  to  have  been 
at  Eion,  and  do  not  disclose  any  reason  for  his  being  at 
Thasos.  But  it  is  only  fair  to  remember,  in  a  case  of  this 
kind,  that  there  may  have  been  other  facts  which  we  do 
not  know.  There  is  some  presumptive  evidence  of  careless- 
ness ;  but  we  can  hardly  say  more  than  that.  The  absence 
of  Thucydides  from  the  neighbourhood  of  Amphipolis  at 
that  precise  juncture  may  have  had  somo  better  excuse 
than  now  appears. 

From  423  to  404  the  home  of  Thucydides  was  on  42S~I0<. 
his  property  in  Thrace,  but  much  of  his  time  appears  to  Travels, 
have  been  spent  in  travel.  He  visited  the  countries  of 
the  Peloponnesian  allies, — recommended  to  them  by  his 
quality  as  an  exile  from  Athens;  and  he  thus  enjoyed 
the  rare  advantage  of  contemplating  the  great  war  from  a 
point  of  view  opposite  to  that  at  which  he  had  previously 
been  placed.  He  speaks  of  the  increased  leisure  which  his 
banishment  secured  to  his  study  of  events.  He  refers 
partly,  doubtless,  to  detachment  from  Athenian  politics, 
partly,  also,  we  may  suppose,  to  the  opportunity  of  visit- 
ing places  signalized  by  recent  events,  and  of  examining 
their  topography  in  tho  light  of  such  information  as  ho 
could  collect  on  tho  spot.  The  local  knowledge  which  is 
often  apparent  in  his  Sicilian  books  may  have  been 
acquired  at  this  period.  The  banishment  of  Thucydides 
was  the  most  fortunate  event  that  could  have  occurred  for 
him  and  for  us,  when  it  enabled  him,  in  this  way,  to  look 
at  his  subject  all  round.  If  it  is  always  hard  for  an 
historian  to  be  impartial,  it  is  especially  so  for  tho  historian 
of  a  great  war  in  which  his  own  country  has  been  one  of 
the  combatants.  The  mind  of  Thucydides  was  naturally 
judicial,  and  his  impartiality — which  seems  almost  super- 
human by  contrast  with  Xenophon'j  HtlltnUa— was  in 
some  degree  a  result  of  temperament.  But  it  cannot  bo 
doubted  that  the  evenness  with-which  ho  holds  the  scales 
was  greatly  assisted  by  the  experience  which,  during  these 
years  of  exile,  must  have  been  familiar  to  him — that  of 
hearing  the  views  and  aims  of  the  Peloponnesians  set  forth 
by  themselves,  and  of  estimating  their  merits  otherwise 
than  would  havo  been  easy  for  an  observer  in  a  hostile 
camp. 

His  own  words  make  it  clear  that  he  returned  to  Athens,  404. 
at  least  for  a  time,  in  404.    Classen  supposes  that  his  Return  to 
return  took  place  in  the  autumn  of  that  year,  about  six  Athens, 
months  after  Athens  had  surrendered  to  Lysandcr,  and 
while  the  Thirty  were  still  in  power.    Finding  that  the 
rule  of  the  oligarchy  was  becoming  more  and  more  violent, 
Thucydides  again  left  Athens,  and  retired  to  his  property 
in  Thrace  where  he  lived  till  bis  death,  working  at  his 
History.    The  preponderance  of  testimony  certainly  goes 
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to  show  that  he  died  in  Thrace,  and  by  violence  It 
would  seem  that,  when  he  wrote  chapter  116  of  hia  third 
book,  he  was  ignorant  of  an  eruption  of  Etna  which  took 
place  in  396.    There  is  some  reason  then,  for  believing 
Utah:  that  he  did  not  survive  his  seventy-fifth  year.  According 
w«»  to  ancient  tradition,  he  was  killed' by  robbers.    His  relics 
J^(t  were  brought  to  Athens,  and  laid  in  the  vault  of  Cimon's 
family,  where  Plutarch  saw  their  resting-place.  The  abrupt- 
ness with  which  the  History  breaks  off  agrees  with  the 
rtory  of  a  sudden  death.    The  historian's  daughter  is  said 
to  have  saved  the  unfinished  work,  and  to  have  placed  it 
in  the  hands  of  an  editor.    This  editor,  according  to  one 
account,  was  Xenophon,  to  whom  Diogenes  Laertius  assigns 
the  credit  of  having  "  brought  the  work  into  reputation, 
when  he  might  have  suppressed  iL"    The  tradition  is 
however,  very  doubtful    In  its  origin,  it  may  have  been 
merely  a  guess,  suggested  by  a  feeling  that  no  one  then 
living  could  more  appropriately  have  discharged  the  office 
of  literary  executor  than  the  writer  who,  in  his  HelUnico, 
continued  the  narrative. 
Cm-       At  the  outset  of  the  History  Tnucydides  has  indicated  his  general 
etf<ice  conception  of  his  work,  and  has  stated  the  principles  which  governed 
of  ths    to  composition.    His  purpose  had  been  formed  at  the  very  begin- 
Hbtory,  ning  of  the  war,  in  the  conviction  that  it  would  prove  more  im- 
portant than  any  event  of  which  Greeks  had  record.    The  leading 
belligerents,  Athena  and  Sparta,  were  both  in  the  highest  condition 
of  effective  equipment.    The  whole  Hellenic  world— including 
Greek  settlements  outside  of  Greece  proper — waa  divided  into  two 
parties,  either  actively  helping  one  of  the  two  combatants  or  medi- 
ating such  action.    Nor  waa  the  movement  confined  within  even 
the  widest  limits  of  Hellas;  the  "barbarian"  world  also  waa 
affected  by  it, — the  non-Hellenic  populations  of  Thrace,  Macedonia, 
Epirua,  Sicily,  and,  finally,  the  Persian  kingdom  itself.    The  aim 
rw-      of  Thucydides  waa  to  preserve  an  accurate  record  of  this  war,  not 
aunt  only  in  visw  of  the  intrinsic  interest  snd  importance  of  the  facts, 
uttrtst  but  also  in  order  that  these  facts  might  be  permanent  sources  of 
*!  tlit    political  teaching  to  posterity.    His  hope  was,  as  he  says,  that  his 
nr.      History  would  be  found  profitable  by  A  those  who  desire  sn  exact 
knowledge  of  the  past  as  a  key  to  the  future,  which  in  all  prob- 
ability will  repeat  or  resemble  the  paat.    The  work  is  meant  to  be  a 
possession  for  ever,  not  the  rhetorical  triumph  of  an  hour."  Aa 
this  context  shows,  ths  oft-quoted  phrase,,  "a  possession  for  ever," 
had,  in  its  author's  meaning,  a  more  definite  import  than  any  mere 
anticipation  of  abiding  fame  for  his  History.    It  referred  to  the 
permanent  value  of  the  lessons  which  bis  History  contained. 
Thucydides  stands  slons  among  the  men  of  his  own  days,  snd  has 
no  superior  of  any  age,  in  the  width  of  mental-  grasp  which  «mld 
seus  the  general  significance  of  particular  events.    The  political 
education  of  mankind  began  in  Greece,  and  in  the  time  of  Thucy- 
dides their  political  life  was  still  young.    Thucydides  knew  only 
the  small  city-commonwealth  on  the  one  hand,  and  on  the  other 
the  vast  barbaric  kingdom ;  and  yet,  as  hss  been  well  said  of  him, 
"there  is  hardly  a  problem  in  the  science  of  government  which 
the  statesman  will  not  find,  if  not  solved,  at  any  rate  handled,  in 
the  pages  of  this  universal  master."1 

Such  being  the  spirit  in  which  he  approached  his  task,  it  is 
interesting  to  inquire  what  were  the  points  which  ho  himself  con- 
sidered to  be  distinctive  in  his  method  of  executing  it    His  Greek 
predecessors  in  the  recording  of  events  had  been,  ho  conceived,  of 
He  spie  two  classes.    First,  there  were  the  epic  poets,  with  Homer  at  their 
?oe!a.     head,  whose  characteristic  tendency,  in  tho  eyes  of  Thucydides,  is 
to  exaggerate  the  greatness  or  splendour  of  things  past— as,  for 
instance,  conceding  the  historical  character  of  the  Trojan  war,  he 
supposes  the  strength  of  the  Greek  fleet  to  be  overstated  in  the 
Iliad.   Secondly,  there  were  the  Ionian  proee  writers  whom  ho 
^«       calls  "  chroniclers  "  (Koyoypdfot).  These  writers  are  directly  known 
rom      to  ns  only  by  meagre  fragments ;  but  Dionysius  of  Halicarnassus 
iroai-    has  described  their  general  characteristics  in  a  manner  which  servei 
Isra.      to  illustrate  the  differences  indicated  by  Thucydides  between  their 
work  snd  his  owu.    Their  general  object  was  to  diffuse  a  know- 
leilpeof  legends  preserved  by  oral  tradition,  and  of  written  docu- 
ments— usually  lists  of  officials  or  genealogies — preserved  in  public 
archives ;  and  they  published  their  materials  aa  thoy  found  them, 
without  any  attempt  at  sifting  fact  from  fable.    Thucydides  de- 
scribes their  work  by  the  word  {umfiiVai,  but  his  own  by  {t/yypa^ir, 
—the  difference  between  the  terms  snswering  to  that  between  com. 
pilation  of  a  somewhat  mechanical  kind  and  historical  composition 
in  a  higher  sense.    The  vice  of  the  "chroniclers,"  in  his  view,  is 
that  they  cared  only  for  popularity,  and  took  no  pains  to  make 
their  narratives  trustworthy.    In  contrast  with  these  predecessors, 

1  Preeiuan,  UiHorieal  EiMyt,  £d  ser.,  lii.- 
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Thucydides  has  subjected  his  materials  to  the  most  searching  Dis- 
scrutiny.    Tho  ruling  principle  of  his  work  hss  been  strict  adher-  tinctlvs) 
ence  to  carefully  verified  facts.    "  As  to  the  deeds  aone  in  ths  wsr,  aim  of 
I  have  not  thought  myself  at  liberty  to  record  them  on  hearsay  Thucy- 
from  the  first  informant  or  on  arbitrary  conjecture.    My  account  aides, 
rests  either  on  personal  knowledge  or  on  the  closest  possible  sera  tiny 
of  each  statement  msde  by  others.    The  process  of  research  was 
laborious,  becaoso  conflicting  accounts  were  given  by  those  who 
had  witnessed  the  several  events,  as  partiality  swayed  or  memory 
served  them. " 

A  period  of  at  least  twenty  years  must  havs  elapsed  between  ths  Hero- 
date  at  which  Herodotus  ceased  to  write  and  that  at  which  the  dotua 
History  of  Thucydides  received  its  present  form.    There  can  be  no  and 
doubt  that  Thucydides  knew  the  History  of  Herodotus,  and  that  Thocy- 
in  some  places  he  alludes  to  it    The  diligence  and  the  honesty  of  dldes. 
Herodotus  are  alike  beyond  question,  ana  would,  we  may  be  sure, 
havs  bean  fully  recognized  by  Thucydides,  The  work  of  Herodotus 
waa  distinct  in  kind  from  that  of  the  Ionian  chroniclers,  and  was 
of  an  immeasurably  higher  order.  '  While  they  dealt,  in  a  bold 
faahion,  with  the  annals  of  separate  cities  or  peoplos,  Herodotua 
sst  tho  first  example  of  multifarious  knowledge  subordinated  to  ths 
execution  of  a  great  historical  plan,  and  also  showed  for  the  first 
time  that  a  prose  history  could  nave  literary  charm.    But  Thucy- 
dides doubtless  thought  of  Herodotus  ss  bating  certain  trait*  in 
common  with  the  Ionian  chroniclers,  and  as  being  liabls,  so  far,  to 
the  asms  criticism.    Ons  such  trait  would  be  the  inadequate  aif  t- 
ing  of  evidence ;  another,  the  mixture  of  a  fabulous  element  with 
historical  fact;  and  another,  perhaps,  the  occasional  aiming  at 
rhetorical  effect.    Of  this  last  trait  the  chief  instances  would  be 
those  imaginary  dialogues  or  speeches  with  which  Herodotus  some- 
times enlivens  nis  narrative.  This  brings  us  to  an  important  topic, 
— ths  purpose  with  which  Thucydides  himself  hss  admitted  speeches 
into  his  History,  and  the  manner  in  which  thev  have  been  com- 
posed. 

The  speeches  constitute  between  a  fourth  and  a  fifth  part  of  the  The 
History.  U  they  Were  eliminated,  an  admirable  narrative  would  speeches., 
indeed  remain,  with  a  few  comments,  usually  brief,  on  the  mord 
striking  characters  snd  events.  But  we  should  lose  all  the  moat 
vivid  light  on  the  inner  workings  of  the  Greek  political  mind,  on 
tho  motivee  of  the  actors,  snd  the  arguments  which  they  used, — 
in  a  word,  on  the  whole  play  of  contemporary  feeling  and  opinion. 
To  the  speeches  is  due  in  no  small  measure  the  imperishable 
intellectual  interest  of  the  History,  since  it  is  chiefly  by  the 
speochos  that  the  facts  of  the  Peloponnesian  War  ore  so  lit  up  with 
keen  thought  as  to  become  illustrations  of  general  laws,  and  to 
acquire  a  permanent  suggestivencss  for  the  student  of  politics. 
When  Herodotus  msde  his  persons  hold  conversations  or  deliver 
speeches,  he  wss  following  the  precedent  of  epic  poetry;  his  tone 
is  usually  colloquial  rather  than  rhetorical ;  be  ia  merely  making 
thought  and  motive  vivid  in  the  way  natural  to  a  simple  age. 
ThncydideS  is  the  real  founder  of  the  tradition  be/  which  historians 
were  so  long  held  to  be  warranted  in  introducing  set  speeches  of 
thsir  own  composition.  His  own  account  of  hia  practice  is  given 
in  the  following  words.  "As  to  the  speeches  made  on  the  eve  Their 
of  the  war,  or  in  its  course,  I  have  found  it  difficult  to  retain  a  languxga. 
memory  of  the  precise  words  which  I  had  heard  spoken  ;  and  so 
it  was  with  those  who  brought  me  reports.  But  I  nave  made  tho 
persons  say  what  it  seemed  to  me  most  opportune  for  them  to  say 
in  view  of  each  situation  ;  at  the  same  time  I  have  adhered  as 
closely  as  possible  to  the  general  sense  of  what  was  actually  said." 
So  far  aa  ths  language  of  the  speeches  is  concerned,  thon,  Thucy- 
dides plainly  avows  thst  it  is  mainly  or  wholly  hia  own.  As  a 
general  rule,  there  ia  little  attempt  to  mark  different  styles.  Tho 
case  of  Pericles,  whom  Thucydides  must  have  repeatedly  heard,  is 
probably  an  exception  ;  the  Thucydideen  speeches  of  Psricles  offer 
several  examples  of  that  bold  imagery  which  Aristotle  and  Plutarch 
agree  in  ascribing  to  him,  while  the  Funeral  Oration,  especially, 
has  a  certain  majesty  of  rhythm,  a  certain  union  of  impetuous 
movement  with  lofty  grandeur,  which  the  historian  has  given  to 
no  other  speaker.  Such  strongly  marked  characteristics  as  the 
curt  bluntness  of  the  Spartan  ephor  Sthcnelsedas,  or  the  insolent 
vehemence  of  Alcibiades,  are  also  indicated.  But  the  dramatio 
truth  of  the  speeches  generally  resides  in  the  matter,  not  in  the  Their 
form.  In  regard  to  those  speeches  which  were  delivered  at  Athens  maU^c 
before  his  banishment  in  424, — and  seven  such  speeches  are 
contained  in  the  History, — Thucydides  could  rely  either  on  his 
own  recollection  or  on  tho  sources  accessiblo  to  a  resident  citizen. 
In  these  cases  there  is  good  reason  to  believe  that  he  haa  repro- 
duced the  substance  of  what  was  actually  said.  In  other  cases  he 
had  to  trust  to  more  or  less  imperfect  reports  of  the  "general 
sen  so";  snd  in  some  instances,  no  doubt,  the  speech  represents 
simply  his  own  conception  of  what  it  would  have  been  "most 
opportune"  to  say.  The  most  evident  of  such  instances  occur  in 
the  addresses  of  leaders  to  their  troops.  Tho  historian's  sim  in 
these  military  harangues — which  are  usually  short— is  to  briD£  The 
out  the  points  of  a  strategical  situstion;  a  modern  writer  would  military 
havs  attained  the  object  by  comments  prefixed  or  subjoined  to  speeches. 
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his  account  of  the  buttle.  The  comparative  indifference  of  Thucy- 
tlidcs  to  dramatic  verisimilitude  in  these  military  orations  is  curi- 
ously shown  by  the  fact  that  the  speech  of  the  general  on  the  one 
aide  is  sometimes  as  distinctly  a  reply  to  the  speech  of  the  general 
on  the  other  as  if  they  had  been  delivered  in  debate.  We  may 
bo  sure,  howevci',  that,  wherever  Thucydides  had  any  authentic 
.  clue  to  the  actual  tenor  of  a  speech,  ho  prcferrod  to  follow  that 
Voltaire's  clue  rather  than  to  draw  on  his  own  invention.  VolUire  hss 
criticism,  described  the  introduction  of  set  speeches  as  "a  sort  of  oratorical 
falsehood,  which  the  historian  used  to  allow  himself  in  old  times." 
The  strongest  characteristic  of  Thucydides  is  his  devotion  to  truth, 
— his  laborious  persistence  in  separating  fact  from  fiction;  and  it 
is  natural  to  ask  why  he  adopted  the  form  of  set  speeches,  with 
the  measure  «f  fiction  which  it  involved,  instead  of  simply  stating, 
in  his  own  person,  the  jugutnonts  and  opinions  which  he  concoived 
to  have  been  prevalent  The  question  must  be  viewed  from  the 
standpoint  or  a  Greok  in  the  6th  century  B.C.  Epic  poetry  had 
tLen  tor  mauy  Generations  exorcised  a  powerful  influence  over  the 
Crook  mind.  Homer  had  accustomed  Greoks  to  look  for  two  ele- 
meuts  in  any  complete)  expression  of  human  energy,— first,  an 
account  of  a  man's  deeds,  thon  an  image  of  hia  mind  in  the  report 
of  his  words.  The  Homeric  heroes  are  exhibited  both  in  action 
and  in  speech,  further,  tlio  contemporary  readers  of  Thucydides 
wore  men  habituated  to  a  civic  life  in  which  public  speech  played 
nn  all-important  part.  Every  adult  citizen  of  a  Greek  democracy 
was  a  monitor  of  tlio  assembly  which  debated  and  decided  great 
issues.  The  law-courts,  tho  festivals,  tlio  drama,  tho  markct-plsco 
itself,  ministered  to  the  Greek  love  of  animated  description.  To  a 
Greek  of  that  .igo  a  written  history  of  political  events  would  havo 
seemed  strangely  insipid  if  speech  "in  tho  first  person "  had  been 
abiont  from  it,  especially  if  it  did  not  ofTcr  »omo  mirror  of  thoio 
debates  which  wore  inseparably  associated  with  the  central  inter- 
ests and  tho  decisive  moments  of  political  life.  In  making 
historical  ]>ersons  say  what  tiny  might  havo  said,  Thucydides 
ton  fined  that  oratorical  liccnco  to  tho  purposo  which  is  its  best 
justification  :  with  him  it  is  strictly  dramatic,  an  aid  to  the  com- 
plete presentment  of  action,  by  tho  vivid  expression  of  ideas  and 
arguments  which  were  really  current  at  the  tiino.  Among  later 
historians  who  continued  tho  practico,  Polybius,  Sallust,  and 
Tacitus  most  resemble  Thucydides  in  this  particular  ;  while  in 
tlio  llyzaiitino  historians,  as  in  somo  moderns  who  followed 
classical  precedent,  tho  speeches  were  usually  mero  occasions  for 
rliutorical  display.  I'.otta's  History  of  Italy  ham.  1780  to  161-4 
alTords  one  of  the  latest  examples  of  the  practice,  which  was 
peculiarly  suited  to  the  Italian  genius. 

Tlio  present  division  of  the  History  into  eight  books  it  one 
which  might  well  havo  proceeded  from  the  author  himself, 
ns  being  a  natural  and  convenient  disposition  of  tho  contents. 
The  lint  book,  after  a  general  introduction,  sets  forth  the  causes 
of  tho  Peloponiicsiaii  War.  Tho  first  nine  years  of  tho  war  are 
contained  in  the  second,  third,  and  fourth  books,— three  years  in 
each.  Tho  fifth  book  contains  tho  tenth  year,  followed'  by  tho 
interval  of  tho  "insecure  peace."  The  Sicilian  expedition  fills 
the  sixth  and  seventh  books.    Tho  eighth  book  opons  that  last 


seventh  books.    Tho  eighth  book  opons 
chapter  of  the  struggle  which  is  known  as  the  "Dccc 
"Ionian"  War,  and  breaks  otT  abruptly— in  the  middle  of  a  scn- 
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tence,  indeed— in  tho  year  411. 
farewell,  at  that  point,  to  Thucydides  well  express  what  every 
careful  student  must  feci.  "  To  pass  from  Thucydides  to  tho 
Jlcllotira  of  Xenophon  is  a  descent  truly  mournful  ;  and  yet, 
when  we  look  at  Grecian  history  as  n  whole,  wo  have  great  reason 
to  rcjoii  o  that  even  so  inferior  a  work  as  the  lntter  has  reached  us. 
Tho  historical  purposes  and  conceptions  of  Thucydides,  as  set 
forth  by  himself  in  nis  preface,  are  exalted  and  philosophical  to  a 
degree  altogether  wonderful,  when  wo  consider  that  ne  had  no 
prv-cxisting  models  beforo  him  from  which  to  derive  them.  And 
the  eight  books  of  Sis  work  (in  spite  of  the  unfinished  condition 
of  the  last)  aro  not  unworthy  of  these  large  promises,  cither  in 
spirit  or  in  execution." 

The  principal  reason  against  believing  that  tho  division  into 
eight  books  was  trade  by  Thucydides  himself  is  the  fact  that  a 
dill'ercnt  division,  into  thirteen  books,  was  also  current  in  antiquity, 
as  appears  from  Marccliums  (§  68).  It  is  very  improbable — indeed 
hardly  conceivable — that  this  should  have  been  the  case  if  the 
right-book  division  had  come  down  from  tho  hand  of  the  author. 
We  may  infer,  then,  that  the  division  of  the  work  into  eight  Looks 
was  introduced  at  Alexandria,  —  peihnps  in  the  3d  or  2d  century 
n.c.  That  division  was  already  familiar  to  the  grammarians  of 
the  Augustan  age.  Dionysius  of  Haticarnassus,  who  recognizes  it, 
has  also  another  mode  of  indicating  portions  of  the  work,  viz.,  by 
ilicho„\(tn'n,  or  the  number  of  lines  which  they  contained.  Thus, 
in  the  MS.  which  he  used,  the  first  87  chapters  of  book  i.  con- 
tained about  2000  lines  (equivalent  to  about  1700  lines  in  Bekker'l 
stereotyped  Svo  text). 

Ullrich  has  maintained  with  much  acutcness  that  Thucydides 
composed  the  first  three  books  and  about  half  of  book  iv.  in  the 
vtan  421-413,  and  tho  rest  of  tho  work  after  104.    His  general 


ground  is  the  existence  in  i.-ir.  of  passages  which  seem  to  imply 
ignorance  of  later  events.  Classen  has  fuliy  examined  the  evidence, 
and,  as  a  result,  has  arriyod  at  tho  following  conclusion.  It  it 
possible  that  a  iirst  rough  draft  of  tho  History,  down  to  413,  may 
have  been  sketched  by  Thucydides  boforo  405.  But  tho  whole 
History,  from  tho  first  book  onwards,  was  worked  up  into  its 
present  form  only  after  404.  This  view  is  confirmed  by  some 
passages,  found  even  in  tho  earliest  books,  which  imply  that  the 
writer  already  knew  the  latest  incidents,  or  the  final  issue,  of  the 
war.  Wo  have  seen  that,  aftor  404,  Thucydides  may  have  enjoyed 
some  six  or  seven  years  of  leisure,  Several  peculiarities  of  expres- 
sion or  statement  in  book  viii.  suggest  that  it  hud  not  yet  rccei«d 
the  author'a  final  revision  at  the  time  when  death  broke  ofT  the 
work.  The  absence  of  speeches  from  tho  eighth  book  has  also  been 
romarked.  But  it  should  be  observed  that  much  of  tho  eighth 
book  is  occupied  with  negotiations,  either  clandestine  or  indecisive, 
or  both.  Its  narrative  hardly  presents  any  moment  which  required 
such  dramatic  emphasis  as  the  speeches  usually  impart.  The  mere 
misrepresentations  by  which  Alcibiadca  and  Chalcidcus  prevailed 
on  tho  Chians  to  revolt  certainly  did  not  claim  such  treatment. 

The  division  of  tho  war  by  summer*  and  winters  (kotA  tape-  «a!  M:;<  •: 
X»im*»«)— the  end  of  the  winter  being  considered  as  the  end  of  the  --\ 
year— is  perhaps  the  only  one  which  Thucydides  himself  nsed,  for  tire 
there  is  no  indication  that  he  niado  any  division  of  tho  History 
into  books.  His  "summer"  includes  spring  and  autumn,  and 
extends,  generally  speaking,  from  March  or  the  beginning  of  April 
to  tho  end  of  October.  His  "  winter  "—November  to  February 
inclusive— means  practically  the  period  during  which  military 
operations,  by  land  and  sea,  are  wholly  or  partly  suspended. 
When  ho  speaks  of  "  summer  "  and  "  winter  "  as  answering  respect- 
ively to  "half"  the  yoar  (v.  20.  3),  the  phrase  is  not  to  be  pressed: 
it  means  merely  that  he  divides  his  year  into  theso  two  parts. 
The  modo  of  reckoning  is  essentially  a  rough  one,  and  ia  not  to  be 
viewed  as  if  the  commencement  of  summer  or  of  winter  could  be 
precisely  fixed  to  constant  dates.  For  chronology,  liesiilcs  the 
festivals,  ho  uses  tho  Athenian  list  of  archons,  the  Spartan  list  of 
ephors,  and  the  Argive  list  of  priestesses  of  Hera. 

There  is  no  reference  to  tho  History  of  Thucydides  in  the  extant 
Greek, writers  of  the  4th  century  B.C.  ;  but  Lucian  has  preserved  a 
tradition  of  the  enthusiasm  with  which  it  was  studied  by  Demo- 
sthenes. The  great  orator  is  said  to  have  copied  it  out  eight  times, 
or  oven  to  have  learnt  it  by  heart  It  is  at  least  beyond  doubt 
that  the  study  of  Thucydides  contributed  a  very  powerful  influence 
to  the  style  of  Demosthenes,  though  that  influcnco  rather  passed 
into  tho  spirit  of  his  oratory  than  showed  itself  in  any  marked 
resemblances  of  form.  Tho  Alexandrian  critics  acknowledged 
Thucydides  as  a  great  master  of  Attic.  Sallust,  Cornelius  Kepos, 
Cicoro,  and  Quintilian  arc  among  the  Roman  writers  whose  admira- 
tion for  him  can  be  traced  in  thoir  work,  or  has  been  expressly 
recorded.  Tho  most  elaborate  ancient  criticism  on  the  diction  and 
composition  of  Thucydides  is  contained  in  three  essays  by  Dionysius 
of  Haliearnassus. 

Among  the  best  MSS.  of  Thncydldct,  the  Codex  Vatleannt  116  (11th  cent.)  rt-  VISS., 
prorcnta  •  retention  made  In  the  AleianJiInn  or  Itomis  age.  In  the  (Irtt  tlx 
boost  the  number  of  pss-acet  In  which  Die  Vaticantu  alone  hat  preferred  a  era* 
reeding  It  comparatleely  tmtll ;  In  book  sli.  It  It  somewhat  larger  ;  In  book  riiL 
It  It  m  large  llxt  hero  the  Vttletniit,  at  compared  with  Ihe  atner  HSS.,  acquire! 
the  character  ot  a  reviled  test.  Other  Important  HSS.  ate  th«  I'alalinua  ii J  (11th 
cent.):  tho  Cat»elanui  (I2i3  AD,);  the  Auguttanus  tlonaccntlt  430 (l3ol  a.p  ). 
A  citation.  In  Uoukt  I.  II.,  of  two  Combrldce  HSS.  of  the  1Mb  century  (Sn.  t,  IS, 
K«.  *.  IS)  hat  been  pnbljthcd  bjr  Shilleto.  Sercral  1'aritinn  Hss.  (It.  C.  A.  T.\ 
and  a  Venetian  SISS.  (V.)  collated  by  Arnold,  alto  deserve  mention.  The  Aldhie 
edition  waa  publlthcd  In  IJoJ.  It  waa  formerly  euppoted  that  there  hail  b«n  two 
Juntlno  edltlont.  Shilleto,  lit  tlio  "Kotiee"  prefixed  to  book  I.,  firtl  pointed  out 
that  the  only  Juntlno  edition  wot  that  of  MIS,  and  that  the  belief  In  an  eailicr 
Juntlno,  of  HOC,  arot«  merely  from  the  accidental  omlttlon  of  tbt  word  rictttmo 
In  the  Latin  rrrtlon  of  tlio  impiint. 

Of  recent  cdmoni,  Ihe  moil  generally  titeful  If  Clatacn'f,  !n  the  Weidmann 
teiiea  (llerlm,  1SC2-7S) ;  each  book  on  be  obtained  teparntcly,  AiTiol.l  t  edition 
(1S4S-11)  contain!  much  that  It  ttill  valuable.  For  bookl  I.  and  II.  SMUcto't 
e.UUon  (16T1-7C)  fnmlihes  a  commentary  which,  though  not  full,  dealt  admirably 
wlih  many  difficult  poinlt.  Am.ng  other  Important  editioni  It  li  enough  to 
name  thoeo  of  Uuktr,  Dckker,  Gocllcr,  Poppo,  and  Kttlgcr.  Betani'i  lexicon  to 
Thacydldct  (3  roll  ,  Genera,  1S43)  la  well  executed.  Jo*  ett't  trantlallon  (Oxford. 
1SS3)  it  tupplemcnted  by  a  xolumo  of  notes.  Dale't  reition  (Bonn)  alto  <lcter«cs 
mention  for  lit  fidelity,  at  Crawlcy'e  (London,  13*6)  for  lit  ilpour.  Helir'nt* 
(London,  1SS0)  ccntaint  an  essay  on  "The  Speechc*  of  Thucydidea,"  pp  ?6C-3?3, 
which  hat  been  translated  inlo  German.  lh«  beat  clue  to  Thueyitijran  blb!:o~ 
Crephy  it  In  Eogslmannt  S<ript*rti  Crxti,  pp.  74S  t».,  Sth  ed.,  19*9.  (lc.  C.  J.) 

THUGS.  That  the  Sanskrit  root  tthag  (Pali,  thai), 
"  to  cover,"  "to  conceal,"  was  mainly  applied  to  fraudu- 
lent concealment,  appears  from  the  noun  tthat/a,  "  a 
cheat,"  which  has  retained  this  signification  in  the  modern 
vernaculars,  in  all  of  which  it  has  assumed  the  1'orm  tntig 
(commonly  written  thuy),  with  a  specific  meaning.  The 
Thugs  were  a  well-organized  confederacy  of  professional 
assassins,  who  in  gangs  of  from  10  to  200  travelled  in 
various  guises  through  India,  wormed  themselves  into  the 
confidence  of  wayfarers  of  the  wealthier  class,  and,  when  a 
favourable  opportunity  occurred,  strangled  them  by  tbrow- 
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lag  a  handkerchief  or  noose  round  their  necks,  and  then 
plundered  and  buried  them.  All  this  was  done  according 
to  certain  ancient  and  rigidly  prescribed  forms  and  after 
the  performance  of  special  religious  rites,  in  which  the 
consecration  of  the  pick-axe  and  the  sacrifice  of  sugar 
formed  a  prominent  part.  From  their  using  the  noose  as 
an  instrument  of  murder  they  were  also  frequently  called 
Pkdntig&rt,  or  "  noose-operators."  Though  they  them- 
selves trace  their  origin  to  seven  Mohammedan  tribes, 
Hindus  appear  to  have  been  associated  with  them  at  an 
early  period ;  at  any  rate,  their  religious  creed  and  prac- 
tices as  staunch  worshippers  of  Devi  (Kali,  Durga),  the 
Hindu  goddess  of  destruction,  had  certainly  no  flavour  of 
Islam  in  them.  Assassination  for  gain  was  with  them  a 
religious  duty,  and  was  considered  a  holy  and  honourable 
profession.  They  had,  in  fact,  no  idea  of  doing  wrong, 
and  their  moral  feelings  did  not  come  into  play.  The  will 
of  the  goddess  by  whose  command  and  in  whose  honour 
they  followed  their  calling  was  revealed  to  them  through 
a  very  complicated  system  of  omens.  In  obedience  to 
these  they  often  travelled  hundreds  of  miles  in  company 
with,  or  in  the  wake  of,  their  intended  victims  before  a 
safe  opportunity  presented  itself  for  executing  their  design ; 
and,  when  the  deed  was  done,  rites  were  performed  in 
honour  of  that  tutelary  deity,  and  a  goodly  portion  of  the 
spoil  was  sot  apart  for  her.  The  fraternity  possessed  also 
a  jargon  of  their  own  (Bamisi),  as  well  as  certain  signs  by 
which  its  members  recognized  each  other  in  tho  remotest 
parts  of  India.  Even  those  who  from  age  or  infirmities 
could  no  longer  take  an  active  part  in  the  operations  con- 
tinued to  aid  the  cause  as  watchers,  spies,  or  dressers  of 
food.  It  was  owing  to  their  thorough  organization,  the 
secrecy  and  security  with  which  they  went  to  work,  but 
chiefly  to  the  religious  garb  in  which  they  shrouded  their 
murders,  that  they  could,  unmolested  by  Hindu  or  Moham- 
medan rulers,  recognized  as  a  regular  profession  and  pay- 
ing taxes  as  such,  continue  for  centuries  to  practise  their 
craft  Both  the  fractions  into  which  they  were  divided 
by  the  Nerbudda  river  laid  claim  to  antiquity  :  while  the 
northern,  however,  did  not  trace  their  origin  farther  back 
than  the  period  of  the  early  Mohammedan  kings  of  Delhi, 
the  southern  fraction  not  only  claimed  an  earlier  and  purer 
descent,  but  adhered  also  with  greater  strictness  to  the 
rules  of  their  profession. 

The  earliest  authenticated  mention  of  the  Thugs  is 
found  in  the  following  passage  of  Zfau-d  dm  Band's 
History  of  Firot  Shdh  (written  about  1356):  "In  the 
reign  of  that  sultan,"  that  is,  about  1290,  "some  Thugs 
were  taken  in  Delhi,  and  a  man  belonging  to  that  frater- 
nity was  the  means  of  about  a  thousand  being  captured. 
But  not  one  of  these  did  the  sultan  have  killed.  He  gave 
orders  for  them  to  be  put  into  boats  and  to  be  conveyed 
into  the  lower  country,  to  the  neighbourhood  of  Lakhnautl, 
where  they  were  to  be  set  free.  The  Thugs  would  thus 
have  to  dwell  about  Lakhnautl,  and  would  not  trouble 
the  neighbourhood  of  Delhi  any  more  "  (Sir  H.  M.  Elliot's 
History  of  India,  voL  iiL  p.  141).  The  first  European 
travellers  who  speak  of  them  without  mentioning  their 
name  are  Thevenot  (1665)  and  Fryer  (1673).  Though 
instances  of  Thuggee  had  been  known  to  the  English 
rulers  in  India  for  many  years,  and  sporadic  efforts  had 
been  mode  by  them  towards  the  extinction  of  the  gangs,  it 
was  not  till  Lord  W.  Bentinck  (1828-35)  took  vigorous 
steps  in  this  matter  that  tho  system  was  gradually  un- 
masked, and  finally  all  but  stamped  out.  His  chief  agent, 
Captain  (afterwards  Sir  William)  Sleeman,  with  several 
competent  assistants,  and  the  co-operation  of  a  number  of 
native  states,  succeeded  in  completely  grappling  with  tho 
evil,  so  that  up  to  October  1835  no  fewer  than  1562 
Thugs  bad  been  committed,  of  which  number  382  were 


hanged  and  966  transported  or  imprisoned  for  Ufa  It  is 
true  that,  according  to  the  Thvggte  and  Daeoity  Rtpori 
for  1879,  the  number  of  registered  Punjabi  and  Hindus- 
tani Thugs  then  still  amounted  to  344.  But  all  of  these 
had  already  been  registered  as  such  before  1852.  It  may, 
therefore,  fairly  be  assumed  that  none  are  alive  now,  and 
that  the  whole  fraternity  may  be  considered  as  extinct. 

Full  particular*  concerning  the  sritem  of  Thuggee  tr*  given  by 
Dr  Sherwood,  "On  the  Murderer*  called  Pharuigira,"  and  J.  Shake- 
■pear,  *  Observations  regarding  Bradheka  and  Thegs"  (both  treat- 
is*.*  in  vol.  xiii.,  1820,  of  the  Asiatic  Researches) ;  [\v.  N.  Sleeinan,] 
Ramaseeana,  or  a  Vocabulary  of  tht  Language  used  ly  tht  Thugs, 
with  an  Introduction  and  Appendix,  Calcutta,  1836  ;  tho  Edinburgh 
Review  for  Jan.  1837  ;  [E.  Thornton,]  Illustrations  of  tht  History 
and  Practices  of  tht  Thugs,  London,  1837  ;  Meadows  Taylor, 
Confessions  of  a  Thug,  London,  1839  ;  Mejor  Sleeman,  Report  on 
tht  Depredations  committed  by  tht  Thug  Gangs,  Calcutta,  1840  ;  J. 
Hutton,  Popular  Account  of  the  Thugs  and  Dacoits,  London,  1857  ; 
Yute  aod  Buroell,  Glossary  of  Anglo-Indian  Colloquial  Words 
and  Phrases,  London,  1886,  p.  t96  sq.  (R.  R.) 

THUGUT,  Fraxz  Maria  vox  (1734-1818),  foreign 
minister  of  Austria,  was  born  of  humble  parentage  at  Lint 
in  1734,  placed  in  the  Government  school  of  Oriental  studies 
in  1752,  and  sent  to  Constantinople  as  an  interpreter  in 
1757.  At  Constantinople  he  rose  from  post  to  post  in 
the  embassy,  until  in  1771  he  became  internuncius  or 
ambassador.  In  1776,  after  the  war  between  Russia  and 
Turkey,  he  obtained  from  the  latter  power  the  cession  of 
the  province  of  Bukowina  to  Austria.  After  thus  crown- 
ing his  long  service  in  the  East  and  gaining  the  confidence 
of  Maria  Theresa,  he  was  sent  by  her  without  the  know- 
ledge of  her  son,  the  emperor  Joseph,  to  Berlin,  to  avert 
by  a  peaceful  settlement  with  Frederick  the  Great  the 
threatened  Bavarian  war.  In  1790  he  was  employed  in 
the  negotiations  of  Sistova,  and  his  next  mission  was  to 
Paris,  where  he  entered  into  close  relations  with  Mirabeau  - 
as  the  friend  of  Marie  Antoinette.  On  the  invasion  of 
France  by  the  allied  armies  in  1792,  Thugut  was  sent  to 
the  scene  of  operations.'  It  is  well  known  that  Kaunitz, 
the  veteran  minister  of  Austria,  condemned  the  terms  of 
the  alliance  with  Prussia,  as  securing  to  Prussia  the 
annexation  of  a  great  part  of  Poland,  while  only  holding 
out  to  Austria  an  uncertain  prospect  of  acquiring  its 
equivalent  in  Bavaria.  Thugut,  a  politician  of  the  same 
school,  viewed  the  new  alliance  with  even  greater  hatred. 
After  the  failure  of  the  campaign  of  1792  he  formed  the 
deliberate  opinion  that  persons  around  the  duke  of  Bruns- 
wick had  been  bribed  by  the  French,  and  that  the  retreat 
had  been  ordered  in  consequence.  A  few  months  later 
the  anticipations  of  Kaunitz  were  realized.  Prussia  seized 
western  Poland,  while  Austria  remained  as  far  as  ever  from 
gaining  Bavaria.  The  emperor  Francis  now  dismissed 
the  ministers  responsible  for  the  Prussian  alliance,  and 
called  Thugut  to  power.  From  this  critical  moment  the 
alliance  was  doomed,  and  the  allied  commanders  thwarted 
rather  than  assisted  one  another's  operations  on  the  eastern 
frontier  of  Franca  On  the  other  band,  Thugut  drew 
nearer  to  Russia,  and  negotiated  at  St  Petersburg  for  the 
seizure  of  Venice  by  Austria.  With  England  he  desired 
to  stand  on  a  good  footing ;  but,  while  Pitt's  object  was  the 
overthrow  of  the  revolutionary  Government,  Thugut's  was 
simply  the  acquisition  of  territory  for  Austria.  This  dis- 
crepancy of  aim  led  to  results  exasperating  to  the  English 
ministry,  such  as  the  fall  of  Toulon,  to  which  Thugut 
neglected  to  send  the  troops  which  he  had  promised.  The 
evacuation  of  Belgium  in  1794,  usually  attributed  to 
Thugut's  treachery,  was,  howaver,  due  to  the  incapacity 
or  intrigues  of  others.  In  1 795,  after  the  withdrawal  oi 
Prussia  from  tho  coalition,  Thugut  obtained  financial  help 
from  England,  gained  from  Russia  a  large  share  of  Poland 
in  the  last  partition,  and  prepared  to  carry  on  the  war 
against  France  with  the  utmost  energy.    The  campaign 
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of  the  archduke  Charles  in  1796  drove  the  French  from 
the  east  of  the  Rhine,  and  Bonaparte,  who  had  conquered 
northern  Italy  up  to  Mantua,  narrowly  escaped  destruc- 
tion before  this  fortress.  But  for  the  genius  of  the 
French  commander  and  the  wretched  character  of  the 
Austrian  generals  and  officers,  the  immense  efforts  made 
by  Thugut  at  this  time  would  have  turned  the  tide  of  tho 
war.  Defeat  after  defeat  seemed  to  make  no  impression 
upon  his  "world-desolating  obstinacy";  and,  even  when 
Bonaparte  had  advanced  to  within  eighty  miles  of  Vienna, 
it  is  stated  that  tLe  empress  had  to  throw  herself  at  her 
husband's  feet  when  in  conference  with  his  minister,  in 
order  to  overcome  the  resistance  of  the  latter  to  an 
armistice.  The  subsequent  peace  of  Campo  Formio  was 
hotly  condemned  by  Thugut,  who  tendered  his  resignation. 
Then  followed  the  congress  of  Rastadi  and  the  murder 
of  the  French  envoys,  long  attributed,  but  without  any 
real  ground,  to  Thugut  himself.  War  was  renewed ;  the 
French  were  driven  out  of  Italy  by  Austrian  armies  as- 
sisted by  Suwaroff ;  and  it- was  determined  that  the  allies 
should  conquer  Switzerland,  and  so  invade  France  where 
the  frontier  is  nost  open.  Thugut,  now  at  the  height  of 
his  power,  and  .ar  more  anxio  is  to  recover  Belgium  than 
to  overthrow  the  republic,  took  the  fatal  step  of  withdraw- 
ing a  great  part  of  the  Austrian  forces  from  Switzerland 
at  the  ver.  moment  when  the  Russians  were  entering  it. 
The  result '  as  the  destruction  of  the  Russians  by  Maasdna 
and  the  total  failure  of  tho  campaign,  followed  by  the  se- 
cession of  Russia  from  the  coalition.  Still  full  of  designs 
for  annexation  in  Italy,  Thugut  continued  the  war  with 
the  help  of  England.  On  the  very  day  when  he  renewed 
bis  engagements  with  England  the  news  arrived  of  the 
battle  of  Marengo,  which  at  one  blow  made  an  end  of  all 
*  that  Austria  had  won  in  Italy  in  the  preceding  year. 
Nothing  daunted,  Thugut  continued,  during  the  armistice 
which  followed,  his  preparation  for  the  struggle  with 
Moreau  in  the  valley  of  the  Danube ;  and,  if  he  could 
have  inspired  his  master  with  his  own  resolute  spirit,  tht 
result  of  the  war  might  have  been  different  But,  while 
Thugut  was  actually  receiving  the  British  subsidies,  the 
emperor,  without  the  knowledge  of  bis  minister,  surrend- 
ered the  fortresses  of  Ulm  and  Ingolstadt  to  Moreau, 
in  return  for  an  extension  of  the  armistice.  Thugut's 
iKtssionate  indignation  on  learning  of  this  miserable  act 
is  impressively  described  in  Lord  Minto's  despatches  from 
Vienna.  He  withdrew  from  office ;  but  Lord  Minto's  pro- 
tests compelled  the  emperor  again  to  place  in  his  hands 
the  direction  of  affairs,  which  ho  held  until  the  battle  of 
Hohenlinden  made  all  further  resistance  impossible  He 
was  then,  in  deference  to  French  influence,  banished  from 
Vienna,  ant  never  resumed  office.  In  his  retirement  he 
was  occasio'  ally  consulted,  as  after  the  battle  of  Wagram 
in  1809,  when  he  recommended  the  emperor  to  make 
peace  at  any  coat,  stating  that  the  existence  of  the 
Austrian  monarchy  was  at  stakj  and  that  the  dissolution 
of  Napoleon's  empire  was  not  far  off.  After  the  overthrow 
of  Napoleon  he  returned  to  tho  capital,  where  he  died 
May  29,  1818.  Thugut  pessessed  many  of  the  qualities 
of  a  great  man, — indom;table  courage,  calmness  in  danger, 
devotion  to  public  interests,  enormous  industry ;  but  all 
this  was  spoilt  by  the  persistent  disregard  of  obligations 
towards  allies  in  the  greedy  pursuit  of  Austria's  own 
aggrandizement,  and  by  the  intriguing  spirit  inseparable 
from  this  policy.  The  materials  for  forming  a  fair  estimate 
of  Thucrut's  conduct  of  affairs  from  1793  to  1801  nave  but 
recently  been  gucn  to  the  world.  Of  his  private  life  next 
to  nothing  is  known. 

THi  LE  was  the  name  given  by  Greek  and  Roman 
geographers  to  a  laud  situated  to  the  north  of  Britain, 
which  they  belie\ed  io  bo  the  most  northerly  portion  of 


Europe,  or  indeed  of  the  known  world.    The  first  writer 
who  mentioned  tho  name  was  Pytheaa  of  Ma&silia,  whose 
statements  concerning  it  have  been  already  given  under 
the  heading  Pythkas.   But  it  is  impossible  for  us  to  deter- 
mine with  certainty  what  those  statements,  which  have 
only  been  transmitted  to  us  at  second  or  third  hand,  really 
were,  and  still  more  so  what  was  their  real  signification. 
It  is  almost  certain  that  Pytheas  did  not  himself  profess 
to  have  visited  Thule,  but  had  only  vaguely  heard  of  its 
existence,  as  a  land  of  unknown  extent,  situated,  accord- 
ing to  tho  information  he  had  received,  six  days'  voyage 
to  the  north  of  Britain.    This  account  was  adopted  by 
Eratosthenes  (though  rejected  by  Polybius  and  Strabo), 
and  accordingly  this  unknown  land  became  a  cardinal 
point  in  the  systems  of  many  ancient  geographers*  as  the 
northern  limit  of  the  known  world.    Nothing  more  was 
learnt  concerning  it  until  the  Romans  under  Agricola 
(about  84  jld.)  accomplished  the  circumnavigation  of  the 
northern  point  of  Britain,  and  not  only  visited,  but 
according  to  Tacitus  subdued,  the  Orcades  or  Orkney 
Islands.    On  this  occasion,  the  historian  tells  us,  thej 
caught  sight  also  of  Thule,1  which  in  this  instance  could 
only  mean  the  group  of  the  Shetland  Islands.    No  further^ 
account  of  this  mysterious  land  is  found  in  any  ancient 
author,  except  vague  statements,  derived  from  Pytheas, 
but  mostly  in  an  inaccurate  and  distorted  form,  concern- 
ing  its  position  and  the  astronomical  phenomena  resulting 
from  this  cause.    It  is  probable  that  what  Pytheas  really 
reported  was  that  at  the  summer  solstice  the  days  were 
twenty-four  hours  in  length,  and  conversely  at  the  winter 
solstice  the  nights  were  of  equal  duration,  a  statement 
which  would  indicate  the  notion  of  its  position  in  about 
66*  N.  lat.,  or  under  what  we  now  call  tho  Arctic  Circle. 
The  skill  of  .Pytheas  as  an  astronomer  would  have  been 
quite  sufficient  to  lead  him  to  the  conclusion  that  this 
would  be  the  case  at  some  point  in  proceeding  northwards,' 
and  the  rapid  changes  in  this  respect  that  would  be 
reported  to  him  by  any  navigators  that  had  really  followed 
the  shores  of  Britain  to  any  considerable  extent  in  that 
direction  would  confirm  him  in  the  correctness  of  his  views. 
He  had,  too,  a  very  exaggerated  notion  of  the  extent  of 
Britain  (see  Pytheas),  and  hence  he  would  be  led  to  place 
an  island  which  was  Bix  days'  voyage  to  the  north  of  it 
much  nearer  to  the  Arctic  Circle  than  its  true  position. 

The  statement  of  Pytheas  on  this  point  appears  to  have  obtained 
almost  universal  belief  until  the  time  of  Marinas  of  Tyre  and  his 
successor  Ptolemy,  who  were  led — apparently  from  their  knowledge 
that  the  group  of  islands  to  which  the  name  of  Thule  had  been, 
applied  by  the  Romans  was  really  not  very  far  distant  from  the 
Orcades— to  bring  down  it*  position  considerably  more  to  the 
south,  so  that  Ptolemy  places  the  island  of  Thule,  which  be  still 
regards  as  the  most  northerly  point  of  Europe,  in  only  63*  N.  lat. 
Unfortunately  this  more  reasonable  view  has  been  discarded  by 
many  modern  writers,  who  have  gone  back  to  the  statements  of 
Pytheas  concerning  the  length  of  the  day,  and  bave  in  consequence 
iusistea  upon  placing  Thulo  within  the  Arctic  Circle,  and  have 
thus  been  led  to  identify  it  with  Iceland.  The  improbability  of 
such  an  hypothesis,  when  we  consider  the  state  of  ancient  naviga- 
tion, is  <n  itself  a  sufficient  refutation,  and  there  appears  no  reason- 
able doubt  that  the  Thule  of  P/theas,  like  that  of  tne  Romans  and 
of  Ptolemy,  was  merely  an  exaggerated  and  somewhat  erroneous 
conception  of  the  large  group  of  the  Shetland  Islands,  of  which  the 
principal,  called  Mainland,  is  in  fact  so  predominant  that  the 
j  whole  may  well  have  been  considered  as  one  large  island  rather 
than  a  scattered  group  liko  the  Orkneya  If  we  might  trust  to 
the  accuracy  of  Strabo's  quotation  (ii.  5,  p.  114),  that  Pytheas 
called  Thule  "the  moat  northerly  of  the  British  Islands,  this 
would  be  decisive  on  the  point;  but  unfortunately  tho  verbal 
accuracy  of  auch  references  by  ancient  writers  can  seldom  be  relied 
on,  and  Strabo  nid  evidently  never  seen  Pytheas's  original  work. 

it  appears,  however,  to  be  certain  that  Iceland  was  really  visited 
by  some  Irish  monks  long  before  its  discovery  by  the  Northmen.' 
and  is  described  under  tho  name  of  Thule  by  a  writer  named 
Dicuil,  himself  an  Irish  monk,  who  wrote  in  the  first  half  of  the 

»  "Dlapecta  eat  et  TUle"  Tic,  Agric,  c  10. 
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9lh  century,  in  such  a  manner  as  to  leave  no  doubt  that  lis  stato- 
mrcts  really  refer  to  tlul  extensive  but  remote  island.  See 
Letrotiue,  Jitehereha  sur  Dicuil,  Paris,  1814. 

THUMMEL,  Moritz  August  von  (1738-1817),  Ger- 
man writer  in  pros©  and  verse,  one  of  the  imitators  of 
Wicland  (see  vol  x.  p.  541),  was  born  May  27,  1738,  in 
the  neighbourhood  of  Leipsic,  was  educated  at  Rosslcben 
and  the  university  of  Leipsic,  and  from  1761  till  1783 
held  various  offices  in  the  ducal  court  of  Saxe-Coburg. 
He  died  at  Coburg  on  October  26,  1817.  He  wrote  a 
comic  prose  epic,  Wilhelmine,  oder  der  vermahlte  Pedant 
<1764) ;  Die  Inoculation  der  Liebe  (1771),  a  tale  in  verse ; 
Reitein  die  mittiiglichen  Provinten  von  Frankreieh  (1791— 
1805),  a  romance  in  10  vols. ;  and  Der  keilige  Kilian, 
odtr  das  LAebetpaar  (1818)  An  edition  of  his  works  was 
published  at  Leipsic  in  8  vols,  in  1854-55.' 

THUNBERG,  Carl  Peter  (1743-1828),  an  eminent 
traveller,  and  ono  of  tho  most  distinguished  botanists  of 
the  school  of  Lin  nee  us,  was  born  in  1743.  He  became  a 
pupil  of  Linnaeus  at  the  university  of  Upsala,  where  he 
graduated  in  medicine  in  1770.  Obtaining  a  travelling 
scholarship,  he  visited  Holland,  whence  he  embarked  on 
a  voyage  of  exploration  to  Java,  in  quest  of  vegetable 
treasures.  He  sailed  as  far  as  the  Cape  of  Good  Hope  in 
1771,  and  three  years  afterwards  went  to  Japan,  remain- 
ing five  years,  engaged  in  making  collections  of  plants, 
and  in  observing  the  habits,  manners,  and  language  of  the 
people.  On  his  return  in  1779  he  visited  England,  and 
made  the  acquaintance  of  Sir  Joseph  Banks.  In  1777 
he  was  made  demonstrator  of  botany  at  Upsala,  and  he 
succeeded  Linnaeus  as  professor  of  botany,  in  1784. 
Thunbcrg  published  in  1784  his  Flora  Japonica ;  in 
1788  he  began  to  publish  his  travels.  He  completed  his 
Prodromui  Planlarum  in  1800,  in  1805  his  Iconet  Plant- 
arum,  and  in  1813  bis  Flora  Capenti*  Thunberg  pub- 
lished numerous  memoirs  in  the  Transactions  of  many 
•Swedish  and  foreign  scientific  societies,  of  sixty -six  of 
which  he  was  an  honorary  member    He  died  in  1828. 

THUNDERSTORM.  All  the  more  ordinary  pheno- 
mena of  thunderstorms  had,  about  1750,  been  conclusively 
traced  to  electrical  charges  and  discharges  (Electricity, 
voL  viii.  p.  6),  so  that  they  could  easily  be  reproduced  on 
a  small  scale  in  the  laboratory  To  the  article  cited  we 
therefore  refer  for  their  explanation.  Some  of  the  laws 
of  relative  frequency  of  thunderstorms,  in  different  places 
at  the  same  season  or  in  the  same  place  at  different 
seasons,  will  be  found  in  Mfteoroloot  (vol.  xvi.  p.  128). 
A  discussion  of  the  cause  of  thunder,  and  of  the  circum- 
stances which  give  rise  tn  s  crash,  a  roll,  or  a  peal  of 
thunder  is  given  under  a.  oocbtics  (vol.  i.  p.  107).  In 
what  follows,  therefore,  the  rarer  phenomena  of  thunder- 
storms, and  the  possible  sources  of  the  atmospheric  elec- 
tricity, will  be  the  chief  points  treated. 

There  can  be  little  doubt  that  atmospheric  electricity, 
at  least  in  the  great  developments  which  characterize  a 
thunderstorm,  is  due  in  some  way  to  water.  Before  a 
great  thunderstorm  the  lower  air  is  usually  at  an  abnor- 
mally high  temperature,  and  fully  saturated  with  water 
vapour,  bo  that  it  is  in  a  thoroughly  unstable  condition. 
Immense  cloud  masses,  often  miles  in  vertical  thickness, 
which  produce  almost  midnight  darkness  by  day  in  the 
region  of  the  storm,  and  which  appear,  when  seen  from  a 
distance,  as  if  boiling  upwards,  are  always  a  notable 
feature  of  great  thunderstorms.  These  are  usually  accom- 
panied by  torrents  of  rain,  or  by  violent  bail-showers.  And 
it  is  commonly  observed  that  each  flash  of  lightning  is 
followed,  after  a  brief  interval,  by  a  sudden  but  temporary 
increase  in  the  rate  of  rainfall.  At  what  stage  of  its 
ations  the  electrification  is  developed  by  water- 
is,  as  yet,  only  guossed  at, — though  it 


1  most  reasonable  to  conclude  that  it  is  anterior  to  the 
I  formation  of  cloud,  t.e.,  to  the  condensation  of  vapour. 
I  And,  though  the  idea  was  at  one  timo  very  generally  held 
1  and  still  has  many  upholders,  it  seems  unlikely  to  be  the 
direct  result  of  evaporation.  For,  were  it  due  directly 
either  to  evaporation  or  to  condensation,  it  is  almost  im- 
possible to  doubt  that  proof  would  long  since  have  been 
furnished  by  careful  experiment,  even  if  made  on  a  scale 
so  limited  as  that  afforded  by  our  laboratories.  No  trace 
of  electrical  effect  has  been  found  to  attend  the  precipita- 
tion of  moisture  ;  and  the  electrical  effects,  sometimes  con- 
siderable, which  have  been  found  associated  with  evapora- 
tion have  always  been  accompanied  by  relatively  violent 
physical  and  mechanical  actions  which  are  not  observed 
in  conjunction  with  atmospheric  electricity.  It  has  been 
suggested  by  some  authorities  that  the  electricity  of  a 
thunderstorm  is  developed  during  the  formation  of  hail, 
by  others  that  it  is  due  to  the  molecular  actions  which 
accompany  the  diminution  of  total  surface  when  two  or 
more  drops  of  water  coalesce  into  a  single  one.  It  has 
been  ascribed  to  the  friction  of  moist  against  dry  air, 
and  to  the  dust-particles  which  appear  to  be  necessary 
for  the  condensation  of  vapour.  Again,  it  has  been 
'suggested  that  it  may  be  a  mere  phenomenon  of  contact 
electricity,  due  'to  the  impact  of  uncondensed  vapour 
particles  on  particles  of  air.  It  is  almost  unnecessary 
to  observe  that,  whatever  hypothesis  we  adopt,  some 
explanation  must  be  given  of  two  important  points  : — (1) 
What  becomes  of  the  electricity  equal  and  opposite  to  tbat 
in  each  drop,  which  must  be  produced  simultaneously  with 
it  f  (2)  By  what  means  is  the  attraction  between  the  drops 
and  the  recipient  of  the  opposite  charge  of  electricity 
overcome  so  that  the  drops  may  be  enabled  to  part  with 
their  charge  1  It  is  to  be  presumed  that  gravity  satisfies 
the  second  of  these  questions.  As  to  the  first,  it  seems  to 
necessitate  the  presence  of  something  besides  water,  in 
order  that  the  electric  separation  may  be  commenced,  and 
thus  appears  to  be  fatal  to  the  capillary  theory  indicated 
above.  Whatever  be  the  true  source  of  the  charge,  it  is 
easy  to  see,  by  known  properties  of  electricity,  that  even 
an  exceedingly  small  charge  on  each  vapour  particle  would 
lead  to  a  very  high  potential  as  soon  as  a  visible  drop  is 
formed,  and  that  as  a  drop  increases  in  sue  its  potential  is 
proportional  to  its  surface.  That  drops  of  rain  are  often 
individually  electrified  to  a  very  high  potential  is  proved 
by  the  frequent  occurrence  of  "  luminous  rain,"  when  the 
ground  is  feebly  lit  up  by  the  multitude  of  tiny  sparks 
given  out  by  the  drops  as  they  come  near  it.  The  flakes 
of  falling  snow,  also,  are  often  strongly  electrified,  so  that 
smart  sparks  have  been  drawn  from  an  umbrella  on  which 
the  snow  was  falling.  But  the  law  of  electric  repulsion 
shows  us  at  once  that,  as  soon  as  the  drops  in  a  cloud  are 
sufficiently  electrified,  at  least  the  greater  part  of  their 
charge  must  pass  to  the  boundary  of  the  cloud.  When 
this  occurs,  the  nature  of  the  further  behaviour  of  the 
charge  presents  no  difficulty.  The  reason  for  our  singu- 
larly complete  ignorance  of  the  source  of  atmospheric 
electricity  seems  to  lie  in  the  fact  that  it  can  only  bo 
discovered  by  means  of  experiments  made  on  a  scale  very 
much  larger  than  is  attainable  with  the  ordinary  resources 
of  a  laboratory.  The  difficulties  will  probably  be  easily 
overcome  by  the  first  nation  which  will  go  to  the  expense 
of  providing  the  necessary  means. 

Numberless  other  explanations  of  the  origin  of  thunder- 
storms have  been  suggested ;  but  the  more  reasonable  of 
these  do  little  more  than  shift  the  difficulty,  for  they  begin 
by  assuming  (without  any  hint  as  to  its  source)  an  elec- 
trification of  the  earth  as  a  whole,  or  of  the  lower  (some- 
times the  opper)  layers  of  tho  atmosphere  Induction, 
convection,  dec.,  arc  then  supposed  to  effect  the  rest. 

XX  in.  —  4a 

Digitized  by  G< 


330 


T  H  U  — T  H  U 


Another  and  much  leas  reasonable  class  of  explanations 
depends  upon  magneto-electricity.  Some  of  these  introduce 
the  so-called  "  unipolar  "  induction  supposed  to  be  due  to 
the  rotation  of  tho  earth,  which  behaves  like  a  gigantic 
magnet.  Of  this  nature  is  the  suggestion  of  Edlund, 
which  was  recently  crowned  by  the  Academy  of  Scioncea 
of  Paris.  That  rapid  variations  in  tho  earth's  magnetic 
elements,  such. as  often  occur  on  a  large  scale,  as  in  a 
"  magnetic  storm,"  have  at  least  a  share  in  the  production 
of  the  aurora  is  a  perfectly  reasonable  and  even  plausible 
hypothesis,  long  ago  brought  forward  by  Balfour  Stewart. 
But  we  have  yet  to  seek  the  source  of  these  variations. 

T^e  brightness  of  a  flash  of  lightning  is  usually  much 
underrated,  ft  is  true  that  it  rarely  gives  even  at  night 
an  illumination  greater  than  that  due  to  moonlight.  But 
it  must  be  remembered  that  Swan  has  proved  that  the 
impression  of  a  flash  on  the  eye  depends  upon  tho  duration, 
being  nearly  proportional  to  it,  and  steadily  increasing  for 
about  a  tenth  of  a  second.  Now  the  duration  of  a  light- 
ning-flash is  (roughly  speaking)  only  about  one  millionth  of 
a  second.  This  is  proved  by  the  fact  that  the  most  rapidly 
rotating  bodies  appear  to  be  absolutely  steady  when  illu- 
minated by  it.  Hence,  if  it  could  bo  made  to  last  for  a 
tenth  of  a  second,  it  would  give  near  objects  an  illumina- 
tion one  hundred  thousand  times  more  brilliant  than  that 
of  moonlight.  It  must  be  remembered  that  the  flash  is 
not  a  mere  line,  but  a  column,  of  intensely  heated  air, 
driven  outwards  from  the  track  of  the  discharge  at  a  rate 
initially  far  greater  than  that  of  sound. 

What  lib  called  "summer  lightning"  or  "wild-fire"  is 
sometimes  a  rather  puzzling  phenomenon.  In  the  majority 
of  cases  it  is  merely  the  effect  of  a  distant  thunderstorm. 
It  is  also  often  due  to  a  thunderstorm  in  tho  higher  strata 
of  the  atmosphere  overhead, — the  reason  why  we  hear  no 
thunder  being  not  so  much  the  distance  from  the  spectator 
as  the  fact  that  Bounds  generated  in  rarer  air  lose  rapidly 
in  intensity  as  they  aro  propagated  into  denser  air.  But, 
besides  these  more  common  forms  of  the  phenomenon, 
there  is  certainly  a  form  of  sheet  lightning  which  Occurs, 
without  either  sound  or  cloud,  often  close  to  tho  spectator. 
The  cause  of  this  is  not  at  all  obvious. 

But  the  most  mysterious-  phenomenon  is  what  goes  by 
the  name  of  "  globe  lightning  "  or  "  fire  ball,"  a  pheno- 
menon lasting  sometimes  for  several  seconds,  and  therefore 
of  a  totally  different  character  from  that  of  any  other  form 
of  lightning.  The  fire-ball  is  almost  incomparably  less 
brilliant  than  forked  lightning,  because,  though  it  lasts 
long  enough  to  give  the  full  impression  of  its  brightness, 
it  is  rarely  brighter  than  iron  in  the  state  which  we  call 
"red-hot."  It  is  always  spherical,  often  more  than  a  foot 
in  diameter,  and  appears  to  fall  from  a  thunder-cloud  by 
its  own  gravity,  sometimes  rebounding  after  striking  the 
ground.  It  usually  bursts  with  a  bright  flash  and  a  loud 
explosion,  occasionally  discharging  flashes  of  lightning. 
No  experimenter  has  yet  succeeded  in  producing  artificially 
anything  resembling  these  natural  and  intensely  charged 
Leyden  jars. 

The  term  "  thunderbolt,"  which  is  nowadays  rarely  used 
except  by  poets  (and  by  the  penny-a-liners),  preserves  tho 
old  notion  that  something  solid  and  intensely  hot  passed 
along  the  track  of  a  lightning  flash  and  buried  itself  in  the 
ground.  Two  distinct  classes  of  phenomena  probably  gave 
rise  to  this  notion.  When  lightning  strikes  the  ground  it 
often  bores  a  hole  of  considerable  depth,  which  is  found  to 
be  lined  in  its  interior  with  vitrified  sand.  This  presents 
no  difficulty.  But  Aeeoutes  {q.v.)  are  often  found,  in  the 
holes  which  they  have  made,  still  intensely  hot,  in  conse- 
quence of  their  rapid  passage  through  the  air.  A  hasty 
generalization  seems  to  have  connected  these  two  entirely 
independent  phenomena,  and  thus  given  rise  to  the  notion 


of  the  thunderbolt  The  ancient  notion  that  a  lightning 
flash  could  occur  in  a  clear  sky  is  probably  to  be  accounted 
for  by  tho  occasional  appearance  of  these  ultramundane 
visitors. 

The  sulphurous  smell  of  lightning,  which  is  vividly  de- 
scribed in  the  Oilyuey,  is  now  known  to  be  due  to  tho 
formation  of  Ozone  (q.v.). 

For  the  precautions  necessary  to  prevent  danger  from  a 
thunderstorm,  see  Liohtnino  Conductor. 

A  whole  volume  of  Arago's  collected  works  is  devoted  to  thunder- 
itormi,  and  many  important  observation*  are  to  be  fouud  iu  the  writ- 
ings of  M.  D'Abbadic  and  other  scientific  traveller*.     (P.  G.  T.) 

THIjN-KHWA,  or  Thoneowa,  a  district  in  the  Pegu 
division  of  Burmah,  lying  between  17*  37'  and  19'  28' 
N.  lat.,  and  between  95*  63'  and  96*  53'  E.  long.,  with 
an-area  of  5413  squaro  miles.  It  is  bounded  on  the  N. 
by  Henzada,  E.  by  Rangoon,  S.  by  the  Bay  of  Bengal, 
and  W.'  by  Bassein  district.  The»whole  district  is  a  large 
deltaic  plain,  divided  by  the  numerous  channels  of  tho 
Irrawaddy  into  saucer-shaped  islands,  with  deep  depressions 
in  tho  centre.  The  Irrawaddy  traverses  Thiin-khwa  from 
north  to  south,  throwing  off  numerous  branches  until  it 
falls  into  the  Bay  of  Bengal.  Geologically,  Thun-kbwa 
is  composed  of  "older  alluvial  clay,"  differing  from  that 
of  the  Gangetic  basin  in  being  less  rich  in  lime. 

The  population  of  Thun-kbwa  in  1881  was  returned  at  284,063 
(male*  150,131,  females  133,933);  Hindus  numbered  723,  Moham- 
medans 1650,  Christians  6894,  and  Buddhists  274,237.  The  largest 
towns  in  the  district  are  Yandoon  and  Pantauaw,  with  populations 
(1881)  of  12,673  aud  6174  respectively.  The  land  rs  much  less 
fertile  than  that  of  the  neighbouring  districts.  In  188S-86  the 
area  under  cultivation  wan  349,2(9  acres,  and  the  cultivable  area, 
1,262,374  acre*.  The  principal  crop*  are  rice,  fruits,  vegetable*, 
and  sug»r-c»ue.  The  tot»l  revenue  realized  in  the  year  1885-85 
amounted  to  £194,737,  of  which  the  laud  contributed  £80,590. 
Thiin-khwa  was  constituted  a  district  in  1 875,  imd  its  history  previous 
to  that  date  is  identical  with  that  of  Henzada,  to  which  ndminis- 
trative  division  it  originally  belonged.  During  the  first  Uunntno 
war  no  resistance  was  offered  to  the  British  in  the  district  as  it  at 
present  exists  except  at  the  town  of  Donabyu.  At  the  time  of  the 
second  war  Donabyu  was  undefended,  but,  after  the  occu]>ation  of 
Prorae,  Myat  Htiin,  an  cx-thugyi  of  a  small  circle,  succeeded  in 
collecting  a  body  of  men  and  dolied  the  British.  Early  in  January 
1853  tho  enemy  were  driven  out  of  Donabyu,  but  on  penetrating 
into  the  intorior  the  British  were  forced  to  retire.  In  a  subsequent 
engagement  the  British  were  driven  back;  but  the  enemy  were 
eventually  dispersed  and  their  works  captured. 

THURGAU,  or  Thukoovia,  a  canton  of  Switzerland 
(ranking  as  seventeenth  in  the  Confederation),  takes  its 
name  from  the  river  Thur.  It  is  bounded  on  the  N.  by 
the  Rhine,  on  the  E.  by  the  Lake  of  Constance  (the  can- 
tonal frontier  being  so  drawn  as  to  leave  tho  town  of  Con- 
stance to  Baden),  on  the  S.  by  a  line  running  from  Arbon 
on  the  lake  west  and  south-west  to  Hornli,  and  on  the  W. 
by  a  line  drawn  from  HOrnIi  passing  east  of  Winterthur  and 
west  of  Frauenfeld  to  the  Rhine,  a  little  west  of  Piessen- 
hofen  and  opposite  Schaffhausen.  It  is  thus  shaped  like  a 
triangle,  of  which  the  Hornli  (3274  feet,  tho  highest  point 
in  tho  canton)  is  tho  apex,  and  com  prists  the  middle  basin 
of  the  Thur.  Its  total  area  is  381  "4  square  miles,  of  which 
322*6  (or  84'6  per  cent.)  is  reckoned  as  "productive 
land,"  69  "8  being  covered  by  forests,  and  6-9  by  vineyards. 
Of  the  "  unproductive  "  portion  no  less  than  50  5  squaro 
miles  consists  of  the  cantonal  Bhare  of  the  Lake  of  Con- 
stance. According  to  the  census  of  1880,  the  population 
amounted  to  99,552  (females  being  in  a  majority  of  1000), 
an  increase  of  6252  on  the  census  of  1870;  of  these,  99,026 
are  German-speaking.  In  religion  the  inhabitants  aro 
divided,  there  being  71,821  Protestants  to  27,123  Roman 
Catholics;  the  canton  till  1815  was  in  tho  diocese  of 
Constance,  and  since  1828  lias  been  in  the  reconstructed 
diocese  of  Basel,  though  for  some  time  after  1873  the 
Government  would  not  rec6gnize  the  authority  of  Bishop 
Lachat,  in  consequence  of  his  support  of  the  dogma  of 
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infallibility  at  the  Vatican  council  The  capital  is  Fraaen- 
feld(5811  inhabitants),  and  Romanshorn  (population  3647) 
u  ll  important  railway  centre  on  the  lake.  The  canton 
has  many  small  villages,  and  the  population  is  chiefly 
employed  in  agricultural  pursuits,  though  cotton-spinning 
is  rapidly  increasing.  The  orchards  are  so  splendid  that 
Thurgau  has  been  called  "the  garden  of  Helvetia."  A 
network  of  well-made  roads  traverses  it  in  every  direc- 
tion. 


THU^THU  331 

THURII,  or  Thxtbiuv,  a  city  of  Magna  Gnecia  on  the 
Gulf  of  Tarentum,  near  the  site  of  the  older  Sybaris  (o.v.), 
but  farther  inland.    It  owed  its  origin  to  an  attempt  made 


The  Thurgau  originally  took  in  all  tbe  country,  roughly  speaking, 
between  the  Reuaa,  th«  Lake  of  rWne,  the  Rhine,  end  the  Lake 
of  Conatance ;  but  many  email er  district*  (Ziirichgau,  Toggenburg 
Appenzell,  St  Gall)  were  gradually  carved  out  of  it.  and  the  count] 
vi*  reduced  to  about  the  aLzo  of  the  present  canton  when  in  120* 


by  the  gift  of  the  la*t  count  of  Kyburg  to  hi*  nephew 

17i.    In  1416  the  count, 


Rudolph  of  "Hapsburg,  choaen  emperor  in  127: 
Duke  Frederick  of  Austria  (a  Hapsbnrg),  was  put  under  the  ban  of 
the  empire  by  the  emperor  Sigumund  for  having  aided  Pope  John 
XXIII.  to  eecape  from  Constance,  and  the  oouuty  was  orerrun, 
Siriimund  ia  1417  mortgaging  to  the  city  of  Constance  the  appellate 
jurisdiction  in  all  civil  and  criminal  matter*  ("landgericht"  and 
blntbann")  arising  within  the  county,  which  he  had  declared  to  be 
forfeited  in  consequence  of  Frederick's  conduct.  In  1400  some  of 
the  Confederate*,  now  becoming  very  eager  for  conquests,  overran 
end  eeind  the  connty.  Winterthur  was  saved,  but  in  1401 
Frederick's  son,  Duke  Sigismund,  had  perforco  to  cede  the  county 
to  the  Confederates.  Henceforth  it  was  ruled  as  a  "subject  dis- 
trict by  seven  me-tnbors  of  the  League, — Bern,  occupied  in  the  west, 
not  being  admitted  to  a  share  in  the  government  till  1712,  after 
one  of  the  wars  of  religion.  It  was  only  in  1499  that  the  Con- 
federation (then  consisting  of  ten  member*)  obtained  from  Constance 
her  supreme  jurisdiction,  through  the  mediation  of  the  duke  of 
Milan,  but  there  were  still  forty-two  minor  juriadictiona  belonging 
to  various  lords,  spiritual  and  temporal,  which  went  on  till  1798 
and  greatly  limited  the  power  of  the  Confederates.  Thurgan  bad 
hoped,  but  in  vain,  to  be  admitted  in  1499  a  full  member  of  the 
Confederation. 

At  the  time  of  the  Reformation  many  of  the  inhabitants  became 
Protestants,  and  bitter  quarrels  ensued  between  the  Protestant 
»nd  Catholic  (the  latter  having  a  large  majority)  member*  of  the 
Confederation  who  bad  rights  over  Thurgau,  with  regard  to  the 
toleration  of  the  new  doctrine*  in  tbe  "subject  districts"  such  ss 
Thnrgau.  By  the  first  peace  of  Kappel  (1529)  the  majority  in  each 
"commune"  was  to  settle  the  religion  of  that  "commune,"  but 
by  the  second  (1831,  after  Zwingli's  death)  both  religions  were  to 
be  allowed  side  by  side  in  each  "commune."    Thurgau  thus 


became  a  "canton  of  parity,'*  as  it  is  to  this  dsy.  Its  rulers, 
however,  continued  to  watch  each  other  very  closely,  and  Kilian 
Kewolring,  one  of  the  chief  military  commanders  in  Thurgau,  waa 
in  1033,  on  suspicion  of  having  connived  at  the  advance  of  the 
>n  Constai 


through  Thurgau  on  Constance,  seized  by  the  Catholic 
cantons  and  severely  punished.  In  1798  Thurgau  became  free,  and 
was  one  of  the  nineteen  cantons  of  the  Helvetic  republic,  being 


formally  received  (like  the  othe*  "subject lands")  as  a  full  member 
of  the  Swiss  Confederation  in  1803  by  the  Act  of  Mediation.  It 
was  one  of  the  very  first  cantons*  to  revise,  in  1830,  after  the  July 
revolution  in  Paris,  its  constitution  in  a  very  liberal  sense,  and  in 
1S31  proposed  s  revision  of  the  federal  pact  of  1815.  This  failed, 
bat  tne  new  federal  constitutions  of  1848  (of  which  one  of  the 
two  drafters  was  Kern  of  Thurgau)  and  1874  were  approved  by 
very  large  majorities.  In  1849  the  cantonal  constitution  was 
revised  and  the  veto  introduced,  by  which  the  people  might  reject 
a  bill  passed  by  the  cantonal  assembly.  Finally,  in  1969,  the 
existing  constitution  was  drawn  np.  by  which  the  "initiative" 
(or  right  of  2500  doctor*  to  compel  the  cantonal  assembly  to  take 
any  subject  Into  consideration)  and  the  "obligatory  referendum" 
(by  which  all  laws  passed  by  the  cantonal  assembly,  and  all 
financial  resolutions  involving  a  capital  expenditure  of  50,000 
francs  or  an  annual  one  of  10,000,  must  bo  submitted  to  a  pnputsr 
vote)  were  introduced.  The  cantonal  government  consists  of  a 
legislative  assembly  (now  of  ninety-aeven  members,-  one  to  every 
250  electors)  and  an  executive  council  of  five  members,  both  elected 
directly  by  the  people;  6000  electors  can  at  any  time  call  for  a 
popular  vote  on  the  question  of  the  dismissal  of  either  one  or  tho 
other.  Further,  to  ahow  the  very  democratic  character  of  the 
constitution,  it  msy  be  sdded  that  members  of  both  houses  of 
the  federal  assembly  are  in  Thurgau  elected  direct  by  the  people. 
The  "communes",  in  Thurgau  are  of  no  less  thsn  eleven  or  twelve 
varieties.  The  division  of  the  lands,  Ac,  of  the  old  "burgher 
communes"  between  them  and  the  new  communes,  consisting  of 
sll  residents  (with  whom  political  power  rests),  was  carried  out 
(1872)  in  sll  of  the  214  communes;  but  there  sre  .till  thirty-eight 
f  corporations  with  special  rights  over  certain  forests,  4c. 
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origin  to  an  attempt  i_ 
in  452  B.o.  by  Sybarite  exiles  and  their  descendants  to 
repeople  their  old  home.  The  new  settlement  was  crushed 
by  Crotona,  but  the  Athenians-  lent  aid  to  the  fugitives, 
and  in  446,  or  rather  in  443,  Pericles  sent  out  to  Thurii 
a  mixed  body  of  colonists  from  various  parte  of  Greece, 
among  whom  were  Herodotus  and  the  orator  Lysias.  The 
pretensions  of  the  Sybarite  colonists  led  to  dissensions 
and  ultimately  to  their  expulsion ;  peace  was  made  with 
Crotona,  and  also,  after  a  period  of  war,  with  Tarentum, 
and  Thurii  rose  rapidly  in  power  and  drew  settlers  from 
all  parte  of  Greece,  especially  from  Peloponnesus,  so  that 
the  tie  to  Athens  was  not  always  acknowledged.  The 
oracle  of  Delphi  determined  that  the  city  had  no  founder 
but  Apollo,  and  in  the  Athenian  war  in  Sicily  Thurii  was 
at  first  neutral,  though  it  finally  helped  the  Athenians. 
Thurii  had  a  democratic  constitution  and  good  laws,  and, 
though  we  hear  little  of  its  history  till  in  390  it  received 
a  severe  defeat  from  the  rising  power  of  the  Lucanians, 
many  beautiful  coins  testify  to  the  wealth  and  splendour 
of  ite  days  of  prosperity.  In  the  4th  century  it  continued 
to  decline,  and  at  length  called  in  the  help  of  the  Romans 
against  the  Lucanians,  and  then  in  282  against  Tarentum. 
Thenceforward  ite  position '  was  dependent,  and  in  the 
Second  Punic  War,  after  several  vicissitudes,  it  was  de- 
peopled  and  plundered  by  Hannibal  (204).  In  194  a 
Roman  colony  was  founded,  with  Latin  righto,  known  for 
a  time  as  Copisj,  but  afterwards  by  the  old  name  of  Thurii. 
It  continued  to  be  a  place  of  some  importance,  the  situa- 
tion being  favourable  and  the  region  fertile,  and  does  not 
seem  to  have  been  wholly  abandoned  till  the  Middle  Ages. 
Ite  site,  near  Terranova  di  Sibari,  is  marked  by  consider- 
able ruins  of  the  Roman  period  (ef.  Lenormant,  in  Academy, 
xviL  73,  and  Barnabei,  ibid.,  xvi.  55  iq.). 

THURINGIA  (Germ,  Thiiringen),  a  territorial  term 
without  modern  political  significance,  designates,  strictly 
speaking,  only  that  district  in  Upper  Saxony  that  is 
bounded  by  the  Werra,  the  Harz  Mountains,  the  Saale, 
and  the  Thuringian  Forest ;  but  in  common  parlance  it  is 
frequently  used  as  equivalent  to  the  Thuringian  states,  i.e., 
the  group  of  small  duchies  and  principalities  lying  between 
Prussia,  Hesse-Nassau,  Bavaria,  and  the  kingdom  of  Saxony.1 
The  name  is  derived,  with  great  probability,  from  that  of 
the  Hermunduri,  a  branch  of  the  great  Suevic  family  ;  and 
the  ancient  Thuringians,  a  heathen  tribe  first  mentioned 
in  the  5th  century  by  Vegetius  Renatus,  are  believed  to  be 
the  descendants  of  that  Teutonic  people.  The  Thuringians 
seem  at  one  time  to  have  occupied  territories  stretching 
from  the  Elbe  not  far  from  Hamburg  to  the  Danube  at 
Ratisbon  ;  but  about  531  their  empire  was  overthrown  by 
the  united  Franks  and  Saxons.  The  north  part  of  their 
lands  fell  to  the  Saxons,  and  was  known  for  some  time  aa 
the  North  Thuringian  gau;  the  district  to  the  south  of 
the  Thuringian  Forest  was  called  Franconia  after  ite  con- 
uerors ;  and  the  name  Thurtngia  was  restricted  almost  to 
he  narrow  limits  to  which  it  now  properly  applies.  The 
advance  of  the  Sorbs  to  the  east  bank  of  tbe  Saale  about 
the  middle  of  the  7th  century  made  the  limitation  still  more 
exact.  Thuringia  remained  under  Frankish  dominion,  and 
various'  Frankish  counts  ruled  in  the  different  "gaus", 
into  which  it  was  divided.  Christianity,  if  not  introduced, 
was  confirmed  in  this  district  by  the  British  Boniface  ;  a 

1  The  Thuringian  states  are  Saxe- Weimar-Eisenach,  Saxe-Coburg- 
Gotha,  Saxe-Meiningen,  Saxe-AJtenburg,  Schwanburg-Kad^olsUdt, 
Schwarzburg-Sondershausen,  and  the  two  principalities  of  Reuse,  all 
of  which  are  separately  described.  Betides  the*«,  the  term  Thuringia 
also,  of  coarse,  includes  the  varioui  "exclaves"  of  Prussia,  ° 
Bavaria,  and  Bohemia  which  lie  ec.bedded  among  tin 


Tfrgitized  by  Google 


332 


T  H  U  —  T  H  U 


bishopric  was  founded  at  Erfurt ;  and  under  Charlemagne 
the  Thuringian  mark  was  the  base  of  active  operations 
against  the  heathen  Sorbs.  In  839  the  title  of  duke  of 
Thuriogia  (ducattu  Torxngvbm)  appears  ;  but  that  of  land- 
grave seems  to  have  superseded  it ;  neither  dignity  implied 
sovereignty  over  the  whole  district.  Otto  the  Illustrious, 
duke  of  Saxony  (880),  added  Tburingia  to  his  duchy,  but 
the  union  was  not  permanent.  About  the  beginning  of 
tha  12th  century  Louis  the  Springer,  builder  of  the  Wart- 
burg,  rose  to  eminence  among  the  Thuringian  nobles ; 
and  about  1130  his  Bon,  also  Louis,  was  appointed  land- 
grave by  the  emperor  Lotbair  L  Thuringia  now  began  to 
be  a  united  land  under  one  prince ;  and  the  landgraves, 
who  acquired  the  Saxon  palatinate  on  tho  fall  of  Henry 
the  Lion  of  Saxony  in  1180,  rose  to  considerable  power. 
The  last  landgrave  of  this  line  was  Henry  Raspe 
(1242-1247),  brother  and  successor  of  Louis  the  Saint. 
His  death  was  followed  by  a  devastating  war  of  succes- 
sion between  his  nieco  Sophia,  duchess  of  Brabant,  and 
Henry  the  Illustrious,  margrave  of  Meissen  (1221-1288), 
whose  mother  Jutta  was  a  Thuringian  princess.  Peace 
was  finally  established  in  1 263 :  Sophia  received  Hesse, 
and  Henry  took  the  rest  of  Thuringia,  the  general 
history  of  which  thenceforth  merged  in  that  of  Meissen, 
and  lator  of  Saxony,  although  it  maintained  its  separate 
name.  Thuringia  was  included  in  the  administrative  circle 
of  Upper  Saxony  (see  voL  zxL  p.  352,  note  3).  For  its 
subsequent  fate,  and  the  rise  of  the  present  Thuringian 
states,  see  under  Saxoxy  (vol.  xxi.  pp.  353  *?.). 

The  moat  striking  natural  feature  of  Thuringia  is  the  Thuriogian 
Forest  (TharingtritaU),  a  range  or  system  of  hills,  extending  in 
an  irregular  line  from  the  neighbourhood  of  Eisenach  in  the  north- 
west to  the  Lobcnsteiner  Kulm  on  tho  Bavarian  frontier  on  the 
south-east,  and  forming  the  southern  boundary  of  Thuringia. 
separating  it  from  Franconia.  On  the  south-cast  it  is  continued 
directly  by  the  Frankeuwald'  Mountains  to  the  Fichtelgebirge, 
which  is  in  immediate  connexion  with  tho  Erzgebirge,  while  on 
the  north-east  it  approaches  the  Han  Mountains,  and  thus  takes 
its  place  ir  *he  great  Sudetic  chain  of  central  Germany.  The 
length  of  the  Thuringian  chain  is  70  miles,  and  its  breadth  varies 
from  8  to  25  miles.  It  nowhere  rises  into  peaks,  and  only  a  few 
of  its  rounded  summits  reach  tho  height  of  3000  feet ;  the  successive 
hills  melt  into  each  other  in  gentle  undulations,  forming  a  con- 
tinuous and  easily  traced  corah,  and  only  the  north-west  slopes  are 
precipitous,  aud  seamed  with  winding  gorges.  This  mountain- 
range  encloses  many  charming  aud  romantic  valleys  and' glens; 
the  moat  prominent  feature  of  its  picturesque  scenery  is  formed  by 
the  fine  forests,  chiefly  of  pines  snd  firs,  which  clotho  most  of  tho 
hills.  The  north-west  part  of  the  system  is  the  loftier  and  the  more 
densely  wooded,  ss  well  as  the  mors  beautiful ;  the  highest  sum- 
mits her*  are  the  Grosser  Beerborg  (3226  feet),  Schneekonf  (3179), 
and  the  Insclberg  (2957),  all  in  the  duchy  of  Goths.  The  south- 
east part  of  tho  Thuringian  Forest  is  the  moio  populous  and  in- 
dustrial; the  chief  summits  are  the  Rieferlo  (2861  feet)  at  Stein- \ 
heid.  the  Blesstxrg  (2834  feet)  near  Schalkan.  the  Wurzclbcrg 
(2748  feet)  near  Oelze,  and  the  Wetzstcin  (2719*  near  Lebcstcis 
The  west  of  the  Thuringian  Forest,  from  the  Werra  to  the  Saalc,  is 
traversed  by  the  Rciinstcig  or  Rniusteig,  a  broad  path  of  unknown 
antiquity,  though  it  is  believed  to  be  referred  to  iu  a  letter  of  Pope 
Gregory  III.  dated  738.  The  name  means  probably  "frontier- 
path"  ;  and  the  path  marks  in  f*ct  the  boundary  between  Thuringia 
and  Franconia.  It  may  be  also  regarded  as  part  of  the  boundary- 
line  between  North  and  South  Germany,  for  dialect,  customs,  local 
nam ci  and  costume  are  different  ou  the  two  sides. 

THURINGORUM  LEX.    See  Salic  Law. 

THURLES,  an  ancient  market-town  of  Ireland,  in  the 
county  of  Tipperary,  and  the  seat  of  the  Catholic  arch- 
diocese of  Cashcl,  is  pleasantly  situated  on  the  Suir,  and 
on  the  Oreat  Southern  and  Western  Railway,  4G  miles 
east  of  Limerick,  29  west  from  Kilkenny,  and  87  south- 
west of  Dublin.  The  cathodral  of  St  Patrick  is  a  beau- 
tiful  building,  erected  at  a  cost  of  £45,000.  Tho  town 
is  the  seat  of  other  important  Catholic  establishments, 
including  an  Ursuline  convent,  in  which  is  a  large  board- 
ing-school for  young  ladies;  a  Presentation  convent;  St 
Patrick's  Catholic  college  (1829)  for  ecclesiastical  students, 


wncro  was  held  in  1850  the  synod  of  Thurles,  composed 
of  all  the  Catholic  bishops  of  Ireland ;  and  an  establish- 
ment of  Christian  Brothers,  who  devote  themselves  to  the 
instruction  of  boys  on  the  Lancastrian  method.  The  town 
has  a  considerable  agricultural  and  retail  trade.  The 
population  was  5008  in  1871,  and  4850  in  1881 

Originally  the  town  was  called  Durlas  O'Fogarty.  *  In  the  10th 
century  it  was  the  sceno  of  the  defeat  of  the  Irish  by  the  Danes. 
A  preccntory  was  founded  hero  by  the  Knights  Templars,  who  jws- 
•eased  themselves  of  a  castle  erected  early  in  the  13th  century.  A 
castle  was  subsequently  erected  by  James  Butler,  first  lord  palatine 
of  Tipperary,  of  which  till  recently  a  tower  still  remained. 

THURLOW,  Edward  Tmnaow,  Baron  (1732-1806), 
was  born  at  Bracon-Ash,  in  the  county  of  Norfolk,  in 
1732.  His  father  was  a  clergyman,  and  held  successively 
the  livings  of  Little  Ashfield  in  Suffolk  and  of  Stratton  St 
Mary's  in  Norfolk.  His  mother  Elizabeth  was  the  daughter 
of  Robert  Smith  of  Ashfield.  Thurlow  received  his  early 
education  at  home.  He  was  next  placed  under  the  care 
of  Mr  Brett  at  Seaming,  where  he  remained  for  four  years, 
and  was  then  sent  to  the  grammar  school  of  Canterbury, 
where  he  was  considered  a  bold  refractory  clever  boy.  In 
Oetober  1748  Thurlow  entered  Caius  College,  Cambridge, 
and  speedily  justified  his  school  reputation.  The  dean  of 
the  college,  upon  the  extent  and  accuracy  of  whoso  classical 
acquirements  grave  suspicion  rested,  had  directed  him,  as 
a  punishment  for  some  act  of  insubordination,  to  translate 
a  chapter  of  the  Spectator  into  Greek.  Thurlow  executed 
his  task  with  care,  and  then  gave  it  for  revisal,  not  to  the 
dean,  but  to  the  tutor  of  the  college.  When  reprimanded 
for  having  thus  infringed  the  college  rules,  Thurlow 
retorted  that  he  had  carried  his  exercise  to  one  who  could 
inform  the  dean  whether  or  not  he  had  obeyed  his  orders. 
Tho  insult  was  too  grave  for  rustication,  and  yet  too  slight 
to  justify  expulsion.  Thurlow  was  therefore  permitted  to 
withdraw  his  name  from  the  college  books,  and  he  left  Cam- 
bridge without  a  degree  (1751).  He  now  took  chambers, 
and  began  regularly  to  keep  terms  in  the  Inner  Temple, 
which  ho  had  joined  while  still  an  undergraduate.  He 
was  for  some  time  a  pupil  along  with  the  poet  Cowper  in 
the  office  of  Mr  Chapman,  an  eminent  solicitor  in  Lincoln's 
Inn.  On  22d  November  1754  Thurlow  was  called  to  the 
bar,  and  subsequently  went  on  the  western  circuit — at 
first  with  little  success  But  the  tide  turned.  In  the 
case  of  Luke  Robinson  v.  the  Earl  of  Winchelsea  (1758) 
Thurlow  came  into  collision  with  Sir  Fletcher  Norton, 
then  the  terror  of  solicitors  and  the  tyrant  of  the  bort  and 
put  down  his  arrogance  with  dignity  and  success.  From 
this  time  his  practice  iucreased  rapidly.  In  December 
1761  he  was  made  a  king's  counsel,  through  tho  influence 
of  the  duchess  of  Quecnsberry.  In  January  1762  ho  was 
elected  a  bencher  of  the  Inner  Temple.  It  now  became 
necessary  for  him  to  take  his  side  in  politics,  and,  after 
repeated  oscillations,  and  with  some  hesitancy,  Thurlow 
threw  himself  into  the  ranks  of  the  Tory  party.  In  May 
1768  he  became  member  for  Tarn  worth.  In  1769  the 
Douglas  Peerage  case  came  on  for  hearing  ii  the  House  of 
Lords,  and  Thurlow,  who  had  drawn  the  pleadings  some 
years  before  (A'oUt  and  Querie*,  3d  ser.,  iii.  122),  led  for 
tho  appellant  in  a  speech  of  great  ability  and  analytic 
power.  In  March  1 770,  as  a  recognition  of  his  defence  in 
the  previous  January  of  the  expulsion  of  Wilkes,  Thurlow 
was  made  solicitor-general  on  the  resignation  of  Dunning, 
and  in  the  following  year  (23d  January  1771),  after  he 
had  enhanced  his  reputation  with  the  Government  by 
attacking  the  rights  of  juries  in  cases  of  libel  (Rex  ft 
Miller,  20  State  Trial*,  870-896)  and  the  liberty  of  the 
press  (16  Parly.  Hist.,  1144),  was  raised  to  the  attorney- 
generalship.  Thurlow's  public  life  was  as  factious  as  his 
youth  had  been  daring.  His  violent  hatred  of  the  Amer- 
ican colonists,  and  his  extreme  and  imprudent  assertion 
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that  as  attorney-general  he  might  set  aside  by  scire  facias 
u  forfeited  every  charter  in  America  (debate  on  the 
American  Prohibitory  Bill,  18  P.  H.,  999);  his  apeech  in 
aggravation  of  punishment  in  the  case  of  Home  Tooke  (20 
St.  Tr.t  777-783)  when  ho  argued  that  the  prisoner  ought 
to  be  pilloried,  because  imprisonment  was  no  penalty  to 
a  man  of  sedentary  habits  and  a  fine  would  be  paid  by 
seditious  subscription  ;  and  his  consistent  opposition  to  all 
interference  with  the  slave  trade, — are  characteristic  of  the 
man.   In  1778  Thurlow  became  lord  chancellor  and  Baron 
Thurlow  of  Ashfield  (June),  and  took  his  seat  in  the 
House  of  Lords,  where  he  soon  acquired  an  almost  dicta- 
torial power.    He  resolutely  opposed  the  economical  and 
constitutional  reforms  proposed  by  Burke  and  Dunning. 
Under  Rockingham  he  still  clung  to  tbo  chancellorship, 
while  conducting  himself  like  a  leader  of  the  opposition. 
To  the  ahorUlived  ministry  of  Shelburne  he  gave  a  con- 
sistent support.    Under  the  coalition  of  Fox  and  North 
(April  to  December  1783)  the  great  seal  was  placed  in 
commission,  and  Lord  Loughborough  was  mado  first  com- 
missioner.   But  Thurlow,  acting  as  the  king's  adviser, 
and  in  accordance  with  his  wishes,  harassed  the  new 
ministry,  and  ultimately  secured  the  rejection  of  Fox's 
India  Bill  (24  P.  If.,  226).    The  coalition  was  at  once 
dissolved.    Pitt  accepted  office,  and  Thurlow  again  became 
lord  chancellor  (December  23,  1783).    At  first  he  sup- 
ported the  Government  heartily,  but  soon  his  overbear- 
ing temper  asserted  itself.    Imprudently  relying  on  the 
friendship  of  the  king,  and  actuated  by  acarcely  disguised 
enmity  to  Pitt,  Thurlow  passed  rapidly  from  occasional 
acts  of  hostility  to  secret  disaffection,  and  finally  to  open 
revolt.    He  delivered  himself  strongly  against  a  bill,  intro- 
duced without  his  privity,  for  the  restoration  to  the  heirs 
of  attainted  owners  of  estates  forfeited  in  the  Jacobite 
rebellion  of  1745.    Partly  to  please  the  king  and  queen, 
partly  from  dislike  to  Burke,  and  partly  perhaps  from  a 
real  belief  in  tho  groundlessness  of  the  accusation,  he 
supported  Warren  Hastings  on  every  occasion  "with 
indecorous  violence."    His  negotiations  with  the  Whigs 
during  the  discussion  of  tho  Regency  Bill  (1788-19th 
February  1789)  went  beyond  the  limits  of  mere  perverse 
coquetry,  and  were  designed  to  secure  his  seat  on  the 
woolsack  in  the  event  of  Fox  being  called  to  power.  The 
climax  was  reached  in  1792,  when  he  virulently  attacked 
Pitt's  bill  "  to  establish  a  sinking  fund  for  the  redemption 
of  the  national  debt,"  not  on  account  of  the  economic 
objections  to  wliich  it  was  justly  liable,  but  on  the  trivial 
ground  that  it  was  an  unconstitutional  attempt  to  bind 
future  parliaments.    The  bill  was  carried,  but  only  by  a 
narrow  majority,  and  Pitt,  feeling  that  co-operation  with 
such  a  colleague  was  impossible,  insisted  successfully  on 
his  dismissal  (June  15,  1792).    The  ex-chancellor,  who 
had  a  few  days  before  (June  12)  been  created  Baron 
Thurlow  of  Thurlow,  with  remainder  to  his  brothers  and 
their  male  descendants,  now  retired  into  private  life,  and, 
with  the  exception  of  a  futile  intrigue,  under  tho  auspices 
of  tho  prince  of  Wales,  for  the  formation  of  a  ministry 
from  which  Pitt  and  Fox  should  be  excluded,  and  in  which 
the  earl  of  Moira  should  be  premier  and  Thurlow  chancellor 
(1797),  finally  abandoned  the.  hopes  of  office  and  the 
dictatorship  which  he  had  so  long  exercised  in  the  Houso 
of  Lords.    In  1795  he  opposed  the  Treason  and  Sedition 
Bills  without  success.    In  1801  he  spoke  on  behalf  of 
Home  Tooke — now  his  friend — when  a  bill  was  introduced 
to  render  a  priest  in  orders  ineligible  for.  a  seat  in  the 
House  of  Commons.    His  last  recorded  appearance  in  tho 
House  of  Lords  was  on  May  4, 1802.  Ho  now  spent  his  time 
between  his  villa  at  Dulwich  and  Brighton,  Bognor,  Scar- 
borough, and  Bath.    He  died  at  Brighton  on  12th  Septem- 
ber 1806.  and  was  buried  in  the  Temple  church.  Thurlow 


udiciaJL  literature  of  his  country  had 
industry  and  less  upon  the  learning 


was  never  married,  but  left  three  natural  daughters,  for 
whom  he  made  a  handsome  provision.  The  title  descended 
to  his  nephew,  son  of  the  bishop  of  Durham. 

Lord  Thurlow  was  a  master  of  a  coarae  caustic  wit,  which  habitu- 
ally in  hi*  private  and  too  frequently  in  hia  public  life  displayed 
itself  in  profanity.  He  was  a  good  classical  acholar  and  mndo 
occasional  translations  in  verse  from  Homer  and  Euripides.  His 
judicial  and  hi*  ecclesiastical  patronage  waa  wisely  exercised ;  he 
was  the  patron  of  Dr  JohDson  and  of  Crabbe,  and  was  the  first  to 
dotoet  tho  great  legal  merits  of  Eldan.  Thurlow'*  personal  ap- 
pearance was  striking.  His  dark  complexion,  harsh  but  regular 
feature*,  severe  and  dignified  demeanour,  piercing  black  eyes  and 
bushy  eyebrows,  doubtless  contributed  to  his  professional  and 
political  eminence  and  provoked  the  sarcasm  of  Fox  that  he  lock  id 
wiser  than  any  man  ever  was.  Yet  ho  was  far  from  being  an 
impostor.  By  intense  though  irregular  application  ho  had  ac- 
quired a  wide  if  not  a  profound  knowlcdgo  o*  law.  Clear-headed, 
self-confident,  and  fluent,  able  at  once  to  reason  temperately  and 
to  assert  strongly,  capable  of  grasping,  rapidly  assimilating,  and 
forcibly  reproducing  minute  and  complicated  details,  he  possessed 
all  the  qualities  which  command  success.  His  speeches  in  the 
trial  of  the  duchess  of  Kingston  for  bigamy  (20  S.  T.,  355-651) 
are  singularly  vigorous  and  effective,  while  It  is  famous  opening  in 
the  Douglas  Peerage  case  and  his  argument  for  the  crown  in 
Campbell  v.  Hall  (20  S.  T.,  312-316)  show  that  he  might  hav« 
rendered  high  service  to  the  judicia" 
he  relied  more  upon'  hi*  < 
of  Hargrave  and  Kenyon 

See  Lord  Campbell's  tim  0/  tht  Oimetllori,  Til.  1JJ  333  ;  Foas'a  JuJjit  tf 
Knftani,  vtll.  374-1*3,;  pHtlit  Chartuttrt.  KM;  Xetf  and  Qieriri,  2d  i*r.,  ill. 
2*3;  Sd  i*r.,  III.  lit;  Rtpeili  of  Mi  rtrculom  by  Drown,  plckeni,  and  V«ejr 
(Junior);  Btouf  ham'a  SlaUimru  ajlht  Tint  e/  Otergi  111.  (A.  W.  n.) 

THURSO,  a  seaport,  police  burgh,  and  burgh  of  barony, 
of  Caithness,  Scotland,  is  situated  at  the  mouth  of  the 
Thurso,  on.  the  beautiful  Thurso  Bay,  at  the  northern 
terminus  of  the  Highland  Railway,  21  miles  north-west  of 
Wick,  and  367  north  of  Edinburgh  by  rail.  The  new 
town,  regularly  built  with  broad  streets  and  good  houses, 
is  steadily  increasing  in  population.  In  Macdonald 
Square,  now  laid  out  with  ornamental  walks,  there  is  a 
statue  of  Sir  John  Sinclair  (q.v.).  Along  the  sands 
a  promenade  300  yards  in  length  was  formed  in  1882. 
The  town-hall  (1870)  embraces  a  court-room  and  rooms 
for  the  free  public  library  and  the  museum,  which  contains 
the  geological  and  botanical  specimens  of  Robert  Dick, 
the  "Thurso  baker,"  commemorated  by  Samuel  Smiles, 
as  well  as  a  large  collection  of  northern  birds.  In  the 
neighbourhood  are  large  quarries  for  Caithness  flags,  which 
are  cut  and  dressed  in  the  town.  They  constitute  the 
principal  export,  but  the  trade  of  tho  port  is  hindered  by 
the  inconvenience  of  the  harbour.  There  is,  however, 
communication  with  the  south  and  west,  and  with  Orkney 
by  steamer  from  Scrabster  pier,  3  miles  to  the  north.  To 
the  east  is  Thurso  Castle,  the  residence  of  the  Ulbster 
branch  of  the  Sinclaira.  The  population  in  1871  was 
3622  and  in  1881  it  was  4026. 

Thurso  was  the  centre  of  the  Norse  power  on  the  mainland  when 
at  its  height  underThorfinn  (1014),  aud  afterwards  till  the  battle 
of  Largs.  Count  Moddan,  nephew  of  King  Duncan,  quartered  hi* 
army  for  a  time  at  Thurso,  which  ho  term*  "the  town  of  Caith- 
ness»"  and  was  plentifully  supplied  by  spoil  till  surprised  and 
slain  by  Thorkel  in  1040.  In  the  time  of  Malcolm  II.  Earl  Erlend 
resided  in  the  town.  Iu  1633  it  waa  created  a  burgh  of  barony, 
and  was  the  seat  of  the  sheriff  courts  of  the  county  till  they  were 
removed  to  Wick  in  1828. 

THYME.  The  genus  Thymus  (nat.  ord.  Laliatst)  com- 
prises a  number  of  fragrant  aromatic  undershruba,  with 
very  small  leaves  and  whorls  of  small  lilac  flowers  in  the 
axils  of  the  leaves  or  at  tho  ends  of  tho  branches.  The 
common  garden  thyme,  a  native  of  the  Mediterranean 
region,  is  Thymus  vulgaris;  the  wild  thyme  of  our  banks  is 
T.  Serpyllum.  Marjoram  {Origanum)  is  also  closely  allied. 
All  these  plants  are  remarkable  for  their  essential  oil,  to 
which  their  fragrance  is  due.  From  this  oil  is  produced 
by  distillation  a  substance  known  as  thymol,  analogous  to 
camphor.  It  is  homologous  with  phenol  or  carbolic  acid 
and  may  be  used  «  a  disinfectant  and  germicide. 
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TIBBUS,  or  Tubus,  a  nomad  race  of  North  Africa, 
occupying  the  eastern  section  of  the  Sahara  from  about 
12  ",  where  they  are  conterminous  with  the  Tuareg  Berbers, 
to  about  24*  E.  long.,  and  from  Fezzan  southwards  nearly 
to  Lake  Tchad,  25*  to  15"  N.  lat  Their  westernmost  settle- 
ments are  the  oases  of  Agram,  Kawar,  and  Jebado,  their 
northernmost  the  district  of  Qatriin  within  the  Fezzan 
frontier,  while  south  and  south-east  they  merge  gradually 
in  the  Negroid  populations  of  Kanctn,  Bornu  (Tchad  basin), 
Wndai,  and  north-west  Dar-Fiir.  But  the  heart  of  the 
nation  is  concentrated  in  the  central  region  of  Tibcsti  or 
Tu,  whence  they  take  their  collective  name  of  Tib-bu  or 
Tu-bu,  t.e\,  "peoplo  of  Tibcsti  or  Tu."1  There  are  two 
main  divisions, — the  northern  Teda,  more  or  less  full-blood 
Tibbus,  and  the  southern  Dasa,  more  pr  less  mixed  or 
Negroid  Tibbus.  Somewhat  more  distantly  connected  with 
the  same  family  are  the  Baele  of  the  eastern  and  south- 
eastern oases  and  the  Zogh.iwa  (Zaghwa)  of  Par-Fur, 
making  a  total  population,  of  about  190,000,  distributed 
as  follows : — 

Teda  (Tibe«ti,  Qatriin,  Kawar,  Agram,  4c.)  ...29,000 
Data  ( Borku,  parts  of  Kanem,  Wadai,  Ennodi, 

and  Bornu)   51,000 

Baele  (Ennedi,  Wanyanga,  Guro,  YYun)  20,000 

Zoghaws  (north  Dsr-Fiir)  90,000 

190,000 

The  Tibbus,  who  are  not  expressly  mentioned  under  this  nam*  by 
any  ancient  or  medircval  writer,  are  usually  identified  with  the 
Garamitntes  of  Herodotus  (iv.  183),  whose  capital  was  Garania 
(Edriii's  Genua)  in  Phazania  (Fezzan),  and  of  whom  Ptolemy  al- 
ready apoke  doubtfully  as  Ethiopians  (Negroes)):  *Or>u»  Si  kcU 
eiW*  4*if  /la.VXar  Alt)i6rvr  (i.  8).  But  Leo  African  us  transfers 
them  to  the  Berber  connexion,  whose  fifth  groat  division  he  deals 
with  under  thu  names  of  Gumeii  (Garamautes !)  nnd  Bardici,  or 
B.\rdoa,  that  is,  tho  Teda  of  the  Bardai  oasis,  Tibcsti'  Lastly 
Birth  on  linguistic  grounds  grouped  them  with  the  Kanuri  of 
Bornu,  who  are  undoubtedly  Negroes  ;  and  since  his  time  ( 1 851-53) 
the  Tibbus  haro  been  regarded  by  most  ethnologists  as  a  Negro  or 
at  least  a  NegToid  people.1  Nachtigal,  who  has  studied  them 
more  carefully  than  any  modern  observer,  sees  good  reason  to 
challenge  this  conclusion  (op.  eit.,  ch.  viL);  ami,  although  his 
own  inferences  are  somewhat  vague,  ho  supplies  sufficient  evidence 
for  a  solutiou  of  this  difficult  ethnological  problem.  There  can  be 
no  doubt  that  tho  Teda,  or  truo  Tibbu,  probably  identical  with 
tho  Tedainansii,  a  branch  of  the  Garamantes,  placed  by  ltolomy 
south  of  the  Samamycii  in  Tripolitana,4  are  physically  a  Hamitic, 
not  s  Nogr,o  people,  closely  resembling  their  western  Tuareg 
neighbours.  Tuey  are  a  pure  homogeneous  race,  who  hare  for 
ages  undergone  no  perceptible  chango  in  their  rocky  homes,  and 
who  are  still  distinguished  by  the  regular  features,  long  black 
ringletty  hair,  haughty  bearing,  and  fierce  expression  common  to 
so  many  of  the  Berber  and  other  Hamitic  peoples.  Mostly  of 
middlo  size,  they  are  finely  proportioned  .in  all  their  limbs,  except 
tho  somewhat  too  small  hands  and  fect,  with  lighter  complexion 
thau  that  of  tho  southern  Dasa,  aud  no  traco  of  the  fiat  nose,  thick 
tumid  lips,  or  other  marked  characteristics  of  tho  true  Negro. 
"Their  women  are  charming  while  still  in  the  bloom  of  youth, 
unrivalled  amongst  their  sisters  of  North  Africa  for  their  physical 
beauty,  pliant  and  graceful  figures"  (Keatie's  Rcclas,  xi.  p.  429). 
But  there  has  been  a  general  displacement  of  the  race  southwards  ; 
and,  while  only  a  few  still  linger  in  the  northern  Qatrun  and  Kufara 
district*,  largo  numbers  have  since  medieval  times  penetrated  into 
the  Kanem.  Bornu,  Wadai,  and  Dar-Fur  regions  of  central  Sudan. 
Hero  they  lnv«  everywhere  merged  with  tho  natives,  so  that  in  tho 
Dasa,  Kaucmbu,  Kanuri,  Bade,  and  Zoghdwa  groups  tho  Tibbu 


1  Cf.  K*nem-1>n  =  i«-np]«  of  Kanem,  bn  being  the  plural  personal 
postfix  answering  to  the  B^ntu  prefix  ba,  tea  (Ba-Suto,  Wa-Oanda, 
&  \),  and  to  the  (<t  of  Ful-be  =  Fiil  people  or  Fulahs  from  Piil.  In 
T^ilnja  the  root  ta  means  "rock";  hence  Tu-bu  =  "  rock -dweller*," 
jis  d*«i:ribcd  by  Herodotus  and  as  exnlained  in  their  Arab  designation 
Jltslail'h,  from  rtihad  =:  rock,  hill. 

*  Seo  Vatcr,  MitKritlaUt,  li.  p.  45  of  Berlin  ed,  1812,  and  Nacbtigal, 
S&kaf*  und  Sudan,  1*81,  ii.  p.  1S9. 

'  "  Ifrspriinglieh  eiu  Negervolk,"  Lepsius,  Xulischt  Gramma  tik 
(Xiii/r.7i:rw\  Berlin,  1S»0. 

4  The  original  inhabitants  of  tho  Kufara  (Kufra)  oasis  in  south 
Tripolitnn*  were  Teda,  sonjo  of  whom  still  survive  in  a  small  hamlet 
SMith  of  Jebel  Xari.  Since  the  beginning  of  the  18th  century  they 
have  been  replaced  elsewhere  in  Kufara  by  the  Zwiya  Arabs  from  the 
lohkerreli  oases. 


race  presents  all  tho  shades  of  transition  between  the  true  Negro 
and  the  true  Haniite  that  arc  also  found  to  prevail  between  ths 
blacks  of  western  Sudan  and  the  Tuareg  Berbers,  and  between  the 
Nubas  and  other  eastern  Sudan  Negroes  and  tho  Hamitic  Gallas, 
Somali,  and  Bcjaa. 

Tho  same  transitional  Btagcs  are  observed  in  tho  Tibbu  forms  of 
speech,  which  constitute  a  wide-spread  linguistic  family,  whose  most 
archaic  and  purest  branch  is  the  Tcdaga  of  Tibesti  (Nachtigal). 
Through  the  southern  Dasaga  ths  Tedaga  merges  in  tho  mors 
highly  developed  and  more  recent  Kanem,  Bornu  { Kanuri},  Knnedi 
(Baele),  and  Dar-Fitr  (Zogbiwsl  dialocts,  which,  owing  t->  the  ab- 
sence of  grammatical  gander  and  some  other  structural  features,  are 
usually  classed  as  Negro  languages.  But  a  Negro  tongue  could 
not  havo  arisen  among  the  Hamitcs  of  the  Tibcsti  uplands,  and  tha 
explanation  of  this  linguistic  difficulty  is  obviously  the  sanre  as 
that  of  the  physical  puzzle.  The  Negro  affinities  of  the  southern 
members  cf  the  group  have  arisen  through  assimilation  w  ith  the 
original  and  now  partly  displaced  Negro  idioms  of  central  Sudan. 
There  remains  the  final  difficulty  that  Tcdaga  itself  ha.s  absolutely 
nothing  in  common  with  tjie  Berber  or  any  other  Hamitic  tongue. 
If  thereforo  it  is  neither  Hamitic  nor  Negro,  the  only  two  stock 
languages  recognized  by  Lepsius  in  Africa  {cp.  tit.,  passim),  bow  is 
it  to  be  placed  1  First  of  all  Lepflus's  hasty  generalization,  wholly 
inconsistent  as  it  is  with  tho  conditions  occurring  in  other  parts  of 
tho  continent,  must  bo  unhesitatingly  rejected.  Room  having 
thus  been  found  for  other  linguistic  families,  tho  Tedaga  or  Tibcsti 
may  bo  readily  explained  ss  an  independent  evolution  from  s 
primeval  Tibbu-Borber  germ,  analogous  to  other  linguistic  evolu- 
tions in  other  isolated  or  inaccessible  highland  regions,  such  as  ths 
Caucasus,  tho  Pyrenees,  and  tho  Anahuac  tableland.  The  common 
germ,  essentially  evanescent  in  its  nature  has  long  sines  perished, 
or  ean  no  longer  bo  detected,  and  the  Tibbu  and  Berber  languages 
stand  sido  by  side  as  now  fundamentally  distinct,  while  the  two 
races  still  remain  physically  ono.  The  Tibbus  arc  therefore  s 
Hainitic  people,  who  in  their  secluded  rocky  homes  havo  had  timo 
to  evolve  an  Independent  form  of  speech,  which  southwards  has 
become  largely  assimilated  to  tho  Sudaucao  Negro  dialects. 

Lying  on  the  track  of  the  great  caravan  route  between 
Fezzan  and  Lake  Tchad,  the  Tibbus  have  always  been  a 
predatory  race,  levying  blackmail  on  the  convoys  passing 
through  their  territory,  maintaining  intertribal  feuds,  and 
carrying  on  constant  warfare  with  the  surrounding  Berber 
and  Sudanese  populations.  This,  combined  with  the 
severe  struggle  for  existence  in  thoir  inhospitable-  upland 
valleys,  has  rendered  them  harsh,  greedy,  and  suspicious, 
— sentiments  reflected  in  their  hard  features  and  stern 
expression.  Till  comparatively  recent  times  all  were 
pagans,  whence  the  term  Kufra  (Kufara),  "Land  of  the 
Unbeliever,"  applied  By  tho  Arabs  to  the  southern  oases 
of  Tripolitana.  But  for  two  or  three  centuries  they  have 
been  zealous  Mohammedans,  and  some  have  even  lately 
been  brought  within  the  influence  of  the  political  Senusiya 
sect  (see  Tripoli,  below).  They  are  a  frugal  race,  living 
mostly  on  goat's  milk,  dates,  berries,  durrha,  and  tho  fruit 
of  tho  dum-palm;  nevertheless  they  are  of  robust  con- 
stitution and  remarkably  agile.  They  are  also  intelligent, 
crossing  the  wilderness  by  a  sort  of  instinct  qu^e  unintel- 
ligible to  tho  stranger,  and  in  all  ordinary  transactions 
they  display  surprising  tact  and  shrewdness.  The  tribal 
organization  embraces  dardni  or  headmen,  tnaina  or  nobles, 
and  the  common  folk,  while  the  unwritten  law  of  custom 
rules  supreme  over  all  classes.  The  women,  who  are  orderly 
and  industrious,  aro  well  treated,  and  the  polygamy  allowed 
by  tho  law  is  little  practised.  But  the  vendetta  is  still  a 
social  institution.  (a.  H.  K.) 

TIBER.    See  Italy,  vol.  xiii.  pp.  438-439. 

TIBEKIAS,  now  TabarIya,  a  city  of  Palestine,  on  tho 
western  shore  of  tho  Sea  of  Galilee  or  Lake  of  Tiberias, 
occupies  a  narrow  striD  of  plain  under  a  hitl  in  a  feverish 
but  fertile  situation.  Bccent  estimates  place  the  popula- 
tion at  from  2000  to  3000,— about  half  tho  inhabitants 
being  Jews,  and  many  of  the  latter  immigrants  from  Poland! 
Tho  streets  aro  indescribably  filthy,  and  an  Arab  saying  is 
that  "  tho  king  of  the  fleas  holds  his  court  at  Tiberias." 
Tho  walls  of  the  town  and  the  castle  on  the  north  were 
in  great  part  ruined  by  an  earthquake  in  1837,  when  half 
the  population  perished.    The  most  interesting  building 
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is  a  very  ancient  synagogue  by  (he  lake,  tho  lower  story 
of  which  is  said  to  have  been  unaffected  by  the  earthquake. 
Outside  the  town  are  the  plastered  monuments  ("whited 
sepulchres  ")  of  R.  Akiba  and  Maimonides.  Half  an  hour 
to  the  south  are  the  famous  hot  baths  mentioned  by  Pliny 
(ff.X.,  v.  15  [71]).  Josephus  calls  this  place  Emmaua, 
which  has  suggested  an  identification  with  Hammoth-dor 
(Josh.  xxi.  32)  or  Hammon  (1  Chron.  vi.  76  [61]),  names 
which  perhaps  point  to  tho  existence  of  thermal  springs. 

Tiberias  was  founded  by  Herod  Antipas  apparently  not  before  26 
A. I).,'  and  so  was  quite  a  new  place  at  tho  time  of  our  Lord's  min- 
istry in  Galilee.  And,  though  it  became  tho  capital  of  Galilee,  it  was 
tl  iirsi  a  purely  Greek  city,  which  accounts  for  its  not  appearing 
•mong  the  scenes  of  tho  Galila>an  ministry.  It  joined  in  tho  war 
of  liberty,  but  yielded  without  rcsistanco  to  Vespasian,  and  was 
restored  by  him  to  its  master  Agrippa,  on  whoso  death  in  100 
i*.  fell  directly  under  Iioman  rulo.  Hie  place  carao  to  bo  a  great 
fit  of  Jews  and  Jewish  learning  :  it  was  the  residence  of  R.  Judah, 
the  eilitor  of  the  Mishnah  ;  and,  though  the  schools  of  Palestine 
wtre  ultimately  overshadowed  by  those  of  Babylonia,  the  school 
of  Tiberias  was  still  famous  in  the  time  of  Jerome.  According  to 
Epiphanius,  the  first  Christian  church  was  built  by  Conatantine, 
and  from  this  time  wo  hear  of  bishops  of  Tiberias.  Tho  Arabs  took 
Tiberias  iu  637  ;  it  was  restored  to  Christendom  by  Tancred,  but 
ridded  to  Saladin  in  1187  after  the  battle  of  llittfn.  It  was  again 
in  Christian  bauds  from  1240  to  1247.  In  the'  middlo  of  the  18th 
century  it  was  ona  of  tho  fortresses  of  tho  renowned  Sheikh  ZAhir, 
who  for  many  you?  defied  tho  Turkish  power. 

TIBERIUS  (42  b.c-37  a.d.),  emperor  of  Rome,  whose 
fall  name  was  Tiberius  Claudius  Nebo,  was  born  on  the 
Palatine  Hill  on  16th  November  42  B.C.  When  ho  became 
a  member  of  the  imperial  family,  tho  court  genealogists 
made  him  out  to  be  one  of  the  ancient  patrician  Claudii ; 
bat  the  pedigree  is  at  some  points  difficult  to  trace.  His 
father,  who  bore  the  same  name,  was  an  officer  of  Julius 
Caraar,  who  afterwards  proposed  to  confer  honours  on  tho 
assassins,  then  joined  Mark  Antony's  brother  in  his  mad 
attack  on  Octavian,  took  refuge  with  Mark  Antony,  and 
returned  to  Rome  when  the  general  amnesty  was  proclaimed 
in  39  b.c.  Li  via,  the  mother  of  Tiberius,  was  also  of  the 
Claudian  family,  out  of  which  her  father  had  passed  by 
adoption  into  that  of  the  Livii  Drusi.  Early  in  38  Livia 
was  amicably  ceded  to  Octavian  (the  future  Augustus),  and 
three  months  after  her  new  marriage  Drusus,  brother  to 
Tiberius,  was  born.  Livia  had  no  children  by  Augustus,  and 
therefore  devoted  all  her  remarkable  gifts  to  the  advance- 
ment of  her  sons.  They  were  treated  with  high  considera- 
tion by  the  emperor,  yet  Augustus  held  firmly  to  the  hope 
that  his  throne  might  be  filled  on  his  death  by  ono  in 
whose  veins  rap  the  'blood  of  the  Octavii ;  and  not  till 
Tiberias  wias  past  forty  did  there  appear  any  probability 
that  he  would  ever  rise  to  be  emperor.  He  passed  through 
the  list  of  state  offices  in  the  usual  princely  fashion, 
beginning  with  the  qurestorship  at  the  age  of  eighteen, 
and  attaining  the  consulate  for  the  first  time  at  twenty- 
nine.  From  the  great  capacity  for  civil  business  which  ho 
displayed  as  emperor  it  may  be  inferred  that  he  applied 
himself  with  determination  to  learn  the  business  of 
government. 

But  from  22  to  6  n  c.  and  again  from  4  to  10  a.d.  by 
far  the  greater  part  of  Tiberius's  life  was  spent  in  the 
camp.  His  first  service  was.  as  legionary  tribune  in  ono 
of  the  desperate  and  arduous  wars  whicn  led  to  peace  in 
the  Spanish  peninsula  through  the  decimation,  or  rather  tho 
extermination,  of  the  rebellious  tribes.  In  20  B.C.  Augustus 
sent  Tiberius  with  an.  army  to  seat  Tigranes  of  Armenia 
on  the  throne  as  a  Roman  vassal.  As  Tiberius  approached 
the  frontier  of  Armenia,  he  found  its  throne  vacant  through 
tho  assassination  of  the  king,  and  Tigranes  stepped  into 
his  place  without  a  blow  being  struck.  Tiberius  crowned 
Tigranes  king  with  his  own  hand.  Then  the  Parthian  mon- 
arch grew  alarmed  and  surrendered  "the  spoils  and  the 
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standards  of  three  Roman  armies."  The  scnato  ordered  n 
thanksgiving  such  as  was  usually  celebrated  in  honour  of 
a  great  victory.  The  following  year  was  passed  by  Tiberius 
as  governor  of  Transalpine  Gaul.  In  the  next  year  (15) 
he  was  despatched  to  aid  his  brother  Drusus  in  subjugat- 
ing tho  lUeti  and  Vindelici,  peoples  dwelling  in  the 
mountainous  region  whence  the  Rhine,  Rhone,  and  Danube- 
take  their  rise.2  Drusus  attacked  from  the  eastern  side, 
while  Tiberius  operated  from  the  upper  waters  of  the 
Rhine,  and  by  stern  measures  the  mountaineers  were  re- 
duced to  a-  stato  of  quietude,  and  could  no  longer  cut 
communications  between  northern  Italy  and  Gaul,  nor 
prosecute  their  raids  in  both  countries.  In  12  B.C.  Agrippa, 
tho  great  general  of  Augustus,  to  whom  he  may  bo  almost 
said  to  have  owed  his  throne,  and  who  waa  its  chief  sup- 
port, died  at  tho  ago  of  fifty-one,  leaving  Julia,  tho 
emperor's  only  child,  a  widow.  Agrippina,  daughter  of 
Agrippa  by  an  earlier  marriage,  was  wife  of  Tiberius, 
and  had  borne  him  a  son,  Drusus,  afterwards  father  of 
Gcrmanicus.  Livia  with  great  difficulty  prevailed  upon 
Augustus  to  replace  Agrippa  by  Tiberius,  who  was  com- 
pelled to  exchango  Agrippina  for  Julia,  to  his  bitter  grief. 
During  the  year  of  mourning  for  Agrippa,  which  delayed 
his  new  marriage,  Tiberius  was  occupied  with  a  victorious 
campaign  against  tho  Pannonians,  followed  by  successful 
expeditions  in  the  three  succeeding  summers.  For  his 
victories  in  tho  Danubo  regions,  tho  emperor  conferred 
on  him  the  distinctions  which  flowed  from  a  military 
triumph  in  republican  times  (now  first  separated  from  the 
actual  triumph),  and  he  enjoyed  the  "  ovation "  or  lesser 
form  of  triumphal  entry  into  tho  capital.  On  tho  death 
of  Drusus  in  tho  autumn  of  9  B.c.  Tiberius,  whoso  reputa- 
tion had  hitherto  been  eclipsed  by  that  of  his  brother, 
stepped  into  the  position  of  first  soldier  of  tho  empire. 
Tho  army,  if  it  did  not  warmly  admire  Tiberius,  entertained 
a  loyal  confidence  in  a  leader  who,  as  Velloiua  tells  us, 
always  made  the  safety  of  his  soldiers  his  firej  cace.  In 
the  campaign  of  tho  year  after  Drusus's  death  Tiberius 
traversed  all  Germany  between  the  Rhiue  and  the  Elbe, 
and  met  with  slight  opposition.  Put  it  would  be  too  much 
to  believe  the  statement  of  Velleius  that  "ho  reduced 
Germany  almost  to  the  position  of  a  tributary  province." 
He  was  rewarded  with  the  full  triumph,  the  military  title 
of  "  impcrator,"  and  his  second  consulship,  though  the  op- 
position of  the  powerful  Sugambri  had  been  only  broken 
by  an  act  of  treachery,  the  guilt  of  which  should  perhaps  be 
laid  at  tho  door  of  Augustus.  In  7  B.c.  thero  was  another 
but  insignificant  campaign  in  Germany.  Next  year 
Augustus  bestowed  on  his  stepson  the  tribunician  authority 
for  five  years.  Tiberius  was  thus  in  tho  most  formal 
manner  associated  with  the  emperor  in  the  conduct  of  the 
government  on  the  civil  sido ;  but  Tacitus  (Ann.,  iii.  56) 
goes  too  far  when  he  says  that  this  promotion  marked  him 
out  as  the  heir  to  the  throne. 

Tiberius  now  suddenly  begged  permission  to  retiro  to 
Rhodes  and  devoto  himself  to  study.  Ho  seemB  to  have 
declined  absolutely  at  the  time  to  stato  his  reasons  for 
this  course,  but  he  obstinately  adhered  to  it>  in  spite  of 
tho  tears  of  Livia  and  the  lamentations  of  Augustus  to 
the  Benate  that  his  son  had  betrayed  him.  If  wo  may 
oelieve  Suetonius,  Tiberius  determined  to  commit  suicide 
by  abstention  from  food,  and  Augustus  only  gave  way 
when  this  design  was  all  but  accomplished.  The  depart- 
ure from  Italy  was  as  secret  as  it  could  be  made.  Years 
afterwards,  when  Tiberius  broke  silence  about  his  motives, 
he  declared  that  he  had  retired  in  order  to  allow  the  young 
princes,  Gaius  and  Lucius,  sons  of  Julia,  a  free  course. 
There  was  perhaps  a  portion  of  the  truth  wrapped  up  in 
this  declaration.  Like  Agrippa,  who  retired  to  Mytilene 
I  »  Horace.  6<U*,  tv.  14. 
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to  avoid  the  young  Marccllus,  Tiberius  had  clearly  no 
taste  to  become  the  servant  of  the  two  children  whom 
Augustus  bad  adopted  in  their  infancy  and  evidently 
destined  to  be  joint  emperors  after  his  death.  But  it  may 
well  be  believed  that  Tiberius,  unlike  Agrippa,  had  no 
burning  ambition  to  see  himself  in  the  placo  destined  for 
his  stepsons ;  and  it  may  have  been  in  his  eyes  one  of  the 
attractions  of  exile  that  it  released  him  from  the  obligation 
to  aid  in  carrying  out  the  far-reaching  designs  which. 
Livia  cherished  for  his  sake.  But  the  contemporaries  of 
Tiberius  were  no  doubt  right  in  believing  that  the  scandal 
of  Julia's  life  did  more  than  all  else  to  render  his  position 
at  Rome  intolerable.  His  conduct  to  her1  from  first  to  last 
gives  a  strong  impression  of  his  dignity  and  self-respect. 
When  at  last  the  emperor's  eyes  wcro  opened,  and  he  in- 
flicted severe  punishment  upon  his  daughter,  her  husband, 
now  divorced  by  the  emperor's  act,  made  earnest  interces- 
sion for  her,  and  did  what  he  could  to  alleviate  her  suffer- 
ing At  Rhodes  Tiberius  lived  simply,  passing  his  time 
mainly  in  the  company  of  Greek  professors,  with  whom' 
he  associated  on  pretty  equal  terms.  Ho  acquired  a  very 
considerable  proficiency  in  the  studies  of  the  day,  among 
which  must  be  reckoned  astrology.  But  all  his  attempts 
at  composition,  whether  in  prose  or  verse,  were  laboured 
and  obscure.  After  five  years'  absence  from  Rome,  he 
begged  for  leave  to  return  ;  but  the*  boon  was  angrily  re- 
fused, and  Livia  with  difficulty  got  her  son  made  nomin- 
ally a  legate  of  Augustus,  so  as  in  some  degree  to  veil  his 
disgrace.  The  next  two  years  were  spent  in  solitude  and 
gloom.  Then,  on  the  intercession  of  Gaius,  Augustus 
allowed  Tiberius  to  come  back  to  Rome,  but  on  tho  ex- 
press understanding  that  he  was  to  hold  aloof  from  all 
public  functions, — an  upderatanding  which  he  thoroughly 
carried  out. 

Ho  had  scarcely  returned  before  death  removed  (2  a.d.) 
Lucius,  the  younger  of  the  two  princes,  and  a  year  and  a 
half  later  Gaius  also  died.  The  emperor  was  thus  left 
with  only  one  remaining  male  descendant,  Agrippa  Pos- 
t  urn  us,  youngest  son  of  Julia,  and  still  a  boy.  Four 
months  after  Gaius's  death  Augustus  adopted  Agrippa 
and  at  the  same  time  Tiberius.  Tho  emperor  now  indi- 
cated clearly  his  expectation  that  Tiberius  would  be  his 
principal  successor.  The  two  essential  ingredients  in  tho 
imperial  authority — the  proconsulate  imperium  and  the 
tribunicia  poUttat — were  conferred  on  Tiberius,  and  not 
on  Agrippa,  who  was  too  young  to  receive  them.  Tiberius's 
career  as  a  general  now  began  anew.  In  two  or  three 
safe  rather  than  brilliant  campaigns  he  strengthened  im- 
mensely the  Roman  hold  on  Germany,  and  established  the 
winter  camps  of  the  legions  in  the  interior,  away  from  the 
Rhine. 

In  5  a.d.  it  became  necessary*to  attack  Maroboduus, 
who  by  combining  people?  formerly  hostile  to  each  other 
had  constructed  a  formidable  power,  with  its  centre  in 
Bohemia,. menacing  the  Roman  acquisitions  in  Germany, 
Noricum,  and  Pannonia.  The  operations  were  conducted 
both  from  the  Rhine  and  from  the  Danube,  Tiberius  being 
in  command  of  the  southern  army.  Just  as  tho  decisive 
engagement  was  about  to  take  place,  Tiberius  learned  that 
Pannonia  and  •  Dalmatia  were  aflame  with  insurrection  in 
his  rear.  He  was  therefore  forced  to  conclude  peace  on 
terms  honourable  to  Maroboduus.  The  terror  inspired  in 
Italy  by  tho  Pannonian  and  Dalmatian  rebellion  under 
the  able  chief  Bato  had  had  no  parallel  since  the  invasion 
of  thle  Cimbri  and  Teutones.  The  four  serious  campaigns 
which1  the  war  cost  displayed  Tiberius  at  his  best  as  a 
general.  As  he  was  about  to  celebrate  his  well-won 
triumphs,  the  terrible  catastrophe  to  Varus  and  his  legions 
turned  the  rejoicing  into  lasting  sorrow,  and  produced  a 
profound  change  in  the  Roman  policy  towards  Germany. 


Although  Tiberius  with  his  nephew  and  adopted  son  G«r- 
manicus  made  in  9  and  10  a.d.  two  more  marches  into  the 
interior  of  Germany,  the  Romans  never  again  attempted 
to  bound  their  domain  by  the  Elbe,  but  clung  to  the 
neighbourhood  of  the  Rhine.  Tiberius  was  thus  robbed 
in  great  part  of  the  fruit  of  his  campaigns ;  but  nothing 
can  deprive  him  of  tho  credit  of  being  a  chief  founder  of 
the  imperial  system  in  the  lands  of  Europe.  From  the 
beginning  of  1 1,  when  he  celebrated  a  magnificent  triumph, 
to  the  time  of  the  emperor's  death  in  14  Tiberius  remained 
almost  entirely  in  Italy,  and  held  rather  the  position  of 
joint  emperor  than  that  of  expectant  heir.  Agrippa  Pos- 
tumus  had  proved  his  incapacity  beyond  hope,  and  had 
been  banished  to  a  desolate  island.  In  all  probability 
Tiberius  was  not  present  when  Augustus  died,  although 
Livia  spread  reports  (eagerly  amplified  by  Vellcius)  of  an 
affectionate  interview  and  a  lingering  farewell. 

Tiberius  ascended  the  throne  at  the  age  of  fifty-six.  "What  struck 
his  contemporaries  most  wu  his  absolute  impenetrability.  As  was 
said  of  a  very  different  man,  the  poet  Gray,  "  he  never  spoke  out" 
All  his  feelings,  desires,  passions,  and  ambitions  were  locked  behind 
an  impassable  barrier,  and  had  to  bo  interpreted  by  the  very  un- 
certain light  of  his  external  acts.  It  is  recorded  of  him  that  only 
once  did  he  as  commander  take  counsel  with  his  officers  concerning 
military  operations,  ana  that  was  when  the  destruction  of  Vara*'* 
legions  had  made  it  imperatively  necessary  not  lightly  to  risk  the 
lots  of  a  single  soldier,  lie  was  an  unparalleled  master  of  passive 
and  silent  dissimulation,  and  the  inevitable  penalty  of  his  inscruta- 
bility was  widespread  dislike  and  suspicion.  But  behind  his  defends 
there  lay  an  intellect  of  high  power,  cold,  clear,  and  penetrating  all 
disguises.  Few  have  ever  possessed  such  mental  vision,  and  he  wu 
probably  never  deceived  either  about  the  weaknesses  of  others  or 
about  his  own.  For  the  littleness  and  servility  of  public  life  in 
regions  below  the  court  he  entertained  a  strong  contempt  It  is  a 
question  whether  he  ever  liked  or  was  liked  by  a  single  being ;  but 
he  did  his  duty  by  those  with  whom  ho  was  connected  after  a 
thorough  though  stern  and  unlovable  fashion.  As  a  general  he 
commanded  the  full  confidence  of  his  soldiers,  though  he  wis  i 
severe  disciplinarian  ;  yet  the  men  of  his  own  legions  greeted  his 
accession  to  the  throne  with  a  mutiny.  Tiberius  proved  himself 
capable  in  every  department  of  the  state  more  by  virtue  of  industry 
and  application  than  by  genius.  His  mind  moved  so  slowly  and 
he  was  accustomed  to  deliberate  so  long  that  men  sometimes  made 
the  mistako  of  deeming  him  a  weakling  and  a  waverer.  He  wu  ia 
reality  one  of  the  most  tenacious  of  men.  When  he  had  once 
formed  an  aim  he  could  wait  patiently  for  years  till  the  favourable 
moment  enabled  him  to  achieve  it,  and  if  compelled  to  yield  ground 
he  never  failed  to  recover  it  in  the  end.  The  key  to  much  of  his 
character  lies  in  the  observation  that  he  had  in  early  life  set  before 
himself  a  certain  ideal  of  what  a  Roman  in  high  position  ought  to 
he,  and  to  this  ideal  he  rigidly  arrd  religiously  adhered.  He  may 
in  one  sense  be  said  to  have  acted  a  part  throughout  life,  but  that 
part  had  entered  into  and  interpenetrated  his  whole  nature.  His 
ideal  of  character  waa  pretty  much  that  of  tho  two  Catos.  He 
practised  sternness,  silence,  simplicity  of  life,  and  frugality  as  he 
deemed  that  they  had  been  practised  by  the  Fabricii,  the  Curii, 
and  the  Fabii.  That  Tiberius  s  character  was  stained  by  vioe  before 
he  became  emperor  no  one  who  fairly  weighs  the  records  can  believe. 
The  persuasion  entertained  by  many  at  the  end  of  his  life  that  he 
had  been  always  a  monster  of  wickedness,  but  had  succeeded  in 
concealing  the  fact  till  he  became  emperor,  has  slightly,  but  only 
slightly,  discoloured  the  narratives  we  possess  of  his  earlier  years. 
Tho  change  which  camo  over  him  in  tho  last  years  of  his  li's 
seems  to  have  been  due  to  a  kind  of  constitutional  clouding  of  the 
spirits,  which  made  him  what  the  elder  Pliny  calls  him,  "the 
gloomiest  of  mankind,"  and  disposed  him  to  brood  over  mysteries 
and  superstitions.  As  this  gloom  deepened  his  will,  grew  weaker, 
his  power  tended  to  fall  into  the  hands  of  unworthy  instruments, 
terrors  closed  in  around  his  mind,  and  his  naturally  clear  vision 
was  perturbed. 

The  change  of  masters  had  been  anticipated  by  thft 
Roman  world  with  apprehension,  but  it  waa  smooth!? 
accomplished.  Tiberius  was  already  invested  with  the 
necessary  powers,  and  it  may  even  be  that  the  senate  was 
not  permitted  the  satisfaction  of  giving  a  formal  sanction 
to  his  accession.  Agrippa  Postumus  was  put  to  death; 
but  Livia  may  be  reasonably  regarded  as  the  instigator 
of  this  crime.  Livia  indeed  expected  to  aharo  the  im- 
perial authority  with  her  son.  At  first  Tiberius  allowed 
some  recognition  to  the  claim  ;  but  he  soon  shook  himself 
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free,  and  later  became  estranged  from  his  mother  and  held 
no  communication  with  her  for  years  before  her  death.  The 
history  of  Tiberius's  relations  with  other  members  of  his 
family  is  hardly  less  miserable.  Perhaps  with  any  other 
commander  than  Germanicus  the  dangerous  mutiny  of  the 
troops  on  tho  Rhine  which  broke  out  soon  after  Tiberius's 
accession  would  have  ended  in  a  march  of  the  discontented 
legions  upon  the  capital.  The  perilous  episode  of  Armimus 
caused  the  recall  of  Germanicus  and  his  despatch  to  the 
East  on  an  honourable  but  comparatively  inactive  mission. 
Tie  pride  and  passion  of  Agrippina,  the  granddaughter 
of  Augustus  and  wife  of  Germanicus,  tended  to  open  a 
breach  between  her  husband  and  tho  emperor.  In  his 
Eastern  command  Germanicus  found  himself  perpetually 
watched  and  even  violently  opposed  by  Piso,  the  governor 
of  Syria,  who  was  suspected  to  have  received  secret  orders 
from  Tiberius.  When  Germanicus  died  at  Antioch  in  19 
A.D.,  the  populace  of  Rome  combined  with  Agrippina  in 
demanding  vengeance  upon  Piso;  and  the  emperor  was 
forced  to  disown  him.  The  death  of  Germanicus  was 
followed  four  years  later  by  that  of  Drusus.  These  two 
princes  had  been  firm  friends,  and  Livilla,  the  wife  cd* 
Drusus,  was  sister  to  Germanicus.  Years  afterwards  it 
was  found  that  Drusus  had  fallen  a  victim  to  the  treachery 
of  his  wife  Livilla,  who  had  joined  her  ambition  to  that  of 
the  emperor's  minister  of  state  Scjanus.  When  Drusus 
died,  Tiberius  nominated  two  of  Agrippina's  sons  as  his 
heirs.  But  Sejanus  had  grown  strong  by  nursing  the 
emperor's  suspicions  and  dislike  for  the  household  of 
Germanicus,  and  the  mother  and  the  princes  were  im- 
prisoned on  a  charge  of  crime.  In  his  memoirs  of  his  own 
life  Tiberius  declared  that  he  killed  Sejanus  because  he 
had  discovered  that  he  entertained  a  mad  rage  against  the 
sons  of  Germanicus.  But  the  destruction  of  Sejanus  did 
not  save  Agrippina  and  her  two  children.  The  third  son, 
Gaius  Cssar  (Caligula),  lived  to  become  emperor  when 
Tiberius  died  in  37. 

Throughout  his  rei^n  Tiberius  strove  earnestly  to  do  his  duty  to 
the  empire  at  large  f  hi.  guiding  principle  was  to  maintain  with  an 
almost  superstitious  reverence  the  constitutional  forms  wnicu  had 
been  constructed  by  Augustus.  Only  two  changes  of  moment  were 
introduced.  The  imperial  guard,  hitherto  only  seen  in  the  city  m 
small  detachments,  ivas  by  the  advice  of  Sejanus  encamped  per- 
manently in  full  force  close  to  the  walls.  By  this  measure  the  tur- 
bulence of  the  populace  was  kept  in  check.  Tho  officer  in  command 
of  the  guard  becarao  at  once  the  most  important  of  the  emperor's 
lieutenants  The  other  change  was  the  practically  complete  aboli- 
tion of  the  old  comitia.  But  the  senate  waB  treated  with  an  almost 
hypocritical  deference,  and  a  pedantically  precise  compliance  with 
tie  oM  republican  forms  was  observed  towards  the  senatorial  magis- 
trates. The  care  expended  by  Tiberius  on  the  provinces  was  unre- 
mitting. Hi3  favourite  maxim  was  that  a  good  shopherd  should 
shear  the  flock  and  not  flay  it  When  he  died  he  left  the  subject 
peoples  of  the  empire  in  a  condition  of  prosperity  such  as  they  had 
never  known  before  and  never  knew  again.  Soldiers,  governors, 
and  officials  of  all  kinds  were  kept  in  wholesome  dread  of  vengeance 
if  they  oppressed  those  beneath  them  or  encouragod  irregularity  of 
any  kind.  Strict  economy  permitted  light  taxation  and  enabled 
the  emperor  to  show  generosity  in  periods  of  exceptional  distress. 
Public  security  both  in  Italy  and  abroad  was  maintained  by  a  strong 
Land,  and  commerce  was  stimulated  by  tho  improvement  of  com- 
munications. Jurisdiction  both  within  and  without  the  capital 
was  on  tho  whole  nam  torn!  with  steadiness  and  equity,  and  tho 
law*  of  tho  empire  were  at  many  points  improved.  The  social  and 
moral  reforms  of  Augustus  were  upheld  and  carried  further.  _  Such 
risings  against  the  emperor's  authority  as  occurred  within  the 
Roman  domain  were  put  down  with  no  great  difficulty.  The 
foreign  or  rather  the  frontier  policy  was  a  policy  of  peace,  and  it 


was  pursued  with  considerable  success.  With  few  exceptions)  the 
duties  of  the  Roman  forces  on  the  borders  were  confined  to  watch- 
ing the  peonies  on  the  other  side  while  they  destroyed  each  other. 
On  the  Rhine,  at  least,  masterly  inactivity  achieved  tranquillity 
which  lasted  for  a  long  period. 

The  disrepute  which  attaches  to  the  reign  of  Tiberius  has  coma 
mainly  from  three  or  four  sources,— from  the  lamentable  story  of 
the  imperial  household,  from  the  tales  of  hideous  debauchery  prac- 
tised in  deep  retirement  at  Capress  during  the  last  eleven  years  of 
the  emperor  s  life,  from  the  tyranny  which  Sejanus  was  permitted 
to  wield  in  his  master's  name,  and  from  the  political  prosecutions 
and  executions  which  Tiberius  encouraged,  more  by  silent  compliance 
than  by  open  incitement.  The  stories  of  immorality  are  recorded 
chiefly  by  Suetonius,  who  has  evidently  need  a  poisoned  source, 
possibly  the  memoirs  of  the  younger  Agrippina,  the  mother  of 
Nero.  Tiberius  loved  to  shroud  himself  in  mystery,  and  such 
stories  are  probably  the  result  of  unfriendly  attempts  to  uplift 
the  darkness.  If  history  ventures  to  doubt  the  blackness  of 
Theodora,  that  of  Tiberius  grows  continually  lighter  under  tho 
investigations  of  criticism.  Suetonius  makes  the  emperor's  con- 
dition to  have  been  one  of  mania,  issuing  frequently  in  the  aban- 
donment of  all  moral  restraint.  But  in  that  case  the  authority 
of  Tiberius,  which  wss  as  firmly  upheld  during  the  years  spent  at 
Caproe  as  it  had  been  earlier,  must  have  fallen  to  pieces  and  come 
to  an  end.  With  respect  to  Sejanus  it  is  impossible  to  acquit 
Tiberius  of  blame.  If  he  was  deceived  in  his  favourite  he  must 
have  been  willing  to  be  deceived.  He  conferred  on  Sejanus  a 
position  ss  great  as  had  been  held  by  Agrippa  during  the  reign 
of  Augustus,  and  the  minister  was  actually,  and  all  but  formally, 
joint  emperor.  Of  the  administrative  ability  of  Sejanus  there  can 
be  ne  question  ;  but  the  charm  and  secret  of  his  power  lay  in  tha 
use  he  made  of  those  apprehensions  of  personal  danger  which  r~ 
never  to  have  been  absent  from  his  master's  mind.  The  | 
"delation,"  the  darkest  shadow  that  lies  on  the  reign, 


growth  of 


a  consequence  of  the  supremacy  and  the  arts  of  Sejanus.  Hi 
of  Rome  in  ancient  times  remembered  Tiberius  chiefly  as  the 


reign  under  whose  rule  prosecutions  for  treason  on  slight  pretexts 
first  became  rife,  and  the  hateful  race  of  informers  was  first  allowed 
to  fatten  on  the  gains  of  judicial  murder.  4pgustus  had  allowed 
considerable  licence  of  speech  and  writing  against  himself,  and  had 
mado  no  attempt  to  set  up  a  doctrine  of  constructive  treason.  But 
the  history  of  the  state  trials  of  Tiberius's  reign  shows  conclusively 
that  the  straining  of  the  law  proceeded  in  the  first  instance  from 
the  eager  flattery  of  the  senate,  was  in  the  earlier  days  checked  t 
controlled  to  a  great  extent  by  the  emperor,  and  was  by 
acquiesced  in  after  a  time  with  a  sort  of  < 
till  he  developed,  under  the  influence  of  his  fears,  a  readiness  to 
shed  blood. 

The  principal  aut'-.orities  for  the  reign  of  Tiberius  are  Tacitus  sod  Buetocrns- 
The  Antudi  of  Tacitus  were  not  published  UU  nearly  eighty  years  after  the 
death  of  Tiberius.  Hi  Tartly  quotes  an  suthorlty  by  name.  In  sll  probability 
he  drew  most  largely  from  other  historians  who  had  preceded  him ;  to  some 
extent  he  s  vailed  hlmielf  of  oral  tradition  ;  and  of  archives  and  origins!  records 
be  made  some,  but  comparatively  little,  nse.  In  his  history  of  Tlberlua  two 
influences  were  at  work.  In  almost  equal  strength:  oa  the  one  hand  he 
strives  continually  after  fairness ;  on  the  other  the  bias  of  a  man  steeped  In 
senatorial  traditions  forbids  him  to  attain  it.  Tacitus  is  certainly  not  uBonj 
the  historians  In  whom  oar  coofldence  grows  by  repeated  reading.  Boevonlas 
was  a  biographer  rather  than  an  historian,  and  the  ancient  biographer  waa 
even  leas  given  to  exhaustive  Inquiry  than  the  ancient  historian ;  moreover 
8u«tonius  was  not  gifted  with  great  critical  faculty,  though  be  told  the  truth 
m>  far  as  he  could  see  It  His  Uva  of  fas  Twstos  Oman  was  written  nearly  aS 
the  time  when  Tacitus  was  composing  th«  ArvuUt,  but  was  published  a  little 
later.  VelleiUB  Psterculus  is  by  Ear  th*  oldest  authority  for  any  part  of  Tibe- 
rius's life.  Us  had  been  an  officer  under  Tiberius,  and  he  eulogises  his  old 
general  enthusiastically  -  feeling  it  necessary,  however  to  do  leas  than  Justice 
to  the  achievements  of  Germanicus.  To  V  el  lei  as  sll  defenders  of  Tiberius  have 
eagerly  appealed.  In  truth  it  is  his  silence  alone  which  affords  say  external 
ai.I  in  repelling  the  charges  of  Tscltus  and  Hnetoniua,  and  the  fact  that  Vellcius 
published  his  work  In  tie  lifetime  of  bis  maatcr  deprives  that  ailrno*  of  ita 
v»lue.  Tho  eulogy  of  Bejanus  which  Is  linked  with  that  of  Titer! cs  must  needs 
•hike  faith  In  the  icxupolousneas  of  the  suthor.  It  Is  still  doubtful  whether 
Dio  Cssslus  (whose  if  (story  ended  with  the  year  MS)  in  his  narratlvs  of  the 
reign  of  Tiberius  is  to  snSLgrest  extent  lndeyiui<ier,t  of  Taeitna.  Ia  reseat  ttnass 
s  considerable  mass  of  inscriptions  bas  added  to  our  knowledge  of  the  admhJs- 
trstion  of  thi«  emperor.  The  chief  account  of  Tlbentui  Lo  Knrllah  is  that 
contained  In  Dean  Hertvale's  UUtoty  0/  As  toman,  «™Hr  SW  fswstrs.  Mr 
Jlees.y  has  written  sn  interesting  defence  of  him  la  his  Os*«i«,  CWtat,  saw* 
riomus.  The  best  recent  history  of  this  period  Is  Hermans  Schiller's  Os- 
KAieAU  oVr  romiseAra  XaittrwtU  (Ootha,  1883).  Numerous  monographs  ndattraj 
to  the  reign  have  appeared  In  recent  limes  oa  the  Ooctlnant.  lavs  prhsdpass 
of  the  Imperial  administration  of  the  provinces  by  Tiberias  have  bean  treated 
the  fifth  volume  of  his  History  «/  Aoest,  translated  into  BmglWh 
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TIBET 

nr.  rillBET,1  Thibet,  or  Tfibet,  an  extensive '  and  highly 
1     elevated  region  in  the  heart  of  Asia,*  comprising 
tablelands  ranging  from  10,000  to  17,600  feet  above  sea- 


1  The  name  Tibet  is  not,  ss  usually  alleged,  unknown  in  the  country 
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TIBET 


[geography. 


Bound-  the  Tan-ling  liountsins  of  China  the  eastern  scarp,  and 
trie*.  the  Kuen-Lun  (Kinn-Lun^  ranges  the  northern  scarp, 
towards  Turkestan  and  Mongolia ;  on  the  west,  where  it 
narrows  considerably,  it  merges  into  the  Pamir  tablelands. 
Its  extreme  length  from  east  to  west  exceeds  1600  miles ; 
its  breadth  from  north  to  south  ranges  from  150  miles  in 
the  west  to  an  average  of  500  in  central  Tibet  and  a 
maximum  of  700  in  the  east  The  area  of  Tibet  exceeds 
700,000  square  miles. 

Much  of  Tibet  is  wholly  abandoned  to  wild  animals,  and 
much  is  uncultivable  and  occupied  only  by  various  wan- 
dering tribe*  of  nomads.    The  centres  of  the  settled  and 

Xama  Tie-bu-tt,  Tti-bo-te  (1Kb  cent.);  in  Mongolian,  Tibet,  Total;  in 
ArnMc  Tvttxt ;  Rabbi  Benjamin  (1165),  Thibet ;  J.  de  Piano  Caxpini 
(1247),  That*  i  Rubnaqui*  (1253),  Marco  Polo  (1208),  TAet;  Ibn 
BaluU  (1S40),  Thtdnt  ;  Ibn  Haukal  (976),  Al  BLrunl  (1020),  Odoric 
of  Pordaoon*  (c  1328),  Oraxio  della  Penna  (1730),  Tibet.  A  Tibetan, 
arriving  at  Darchiendo  from  Lhasa,  states  that  he  comes  from  Teu-peu, 
meaning  High  or  Upper  Tibet, — Stod-Bod  in  contradiitinction  to  Stuad- 
Bod  o/  Lower  Tibet.  The  former  expression,  were  it  anpported  by 
any  ancient  authority,  might  be  regarded  aa  the  etymological  origin 
of  "Ttbct"  ;. historical  evidence,  houereT,  acema  to  indicate  another 
source.  The  atate  of  which  Lhiaa  ia  the  capital  is  often  called  "  Deba 
jnng"  or  "land  of  the  Debaa"  (tdepa  ljcmg$).  The  title  of  the  tepa 
lama  i»  familiar.  Chinese  record*  aay  that  the  king  of  the  country  ia 
caliod  diba  ;  and  Joh.  Graeber  infonna  ua  that  the  king  ia  styled  dem 
or  leva,  and  ia  descended  from  an  ancient  race  of  Tenant  Tatars.  The 
Chines*  annals  of  the  Tang  dynaaty  record  that  Fannl  Tubat,  the 
historical  founder  of  a  state  in  the  eaat  of  Tibet  in  433,  gave  to  hla 
dominion  hla  surname  of  Tubat.  This  was  a  famous  family  name 
proper  to  soveral  Tatar  dynaatlea  which  ruled  in  the  north  and  north- 
west of  China,  and  belonged  to  the  Bien-pi  race,  in  the  language. of 
which  (ubai  meant  "a  coverlet. "  An  appended  legend  stated  that 
the  fifth  ancestor  of  Liluku,  the  founder  of  the  aonthern  Liang  dynasty 
and  family  and  father  of  Fannl,  derived  the  surname  of  Tubat,  which 
became  that  of  his  family,  from  the  tact  that  he  was  born  tn  a  coverlet 
while  his  mother  Haykahe  was  eleeping.  However  worthless  the 
legend,  there  la  complete  similarity  between  the  name  of  the  Tubat  or 
Tobat  Tatar*  and  that  of  Tibet,  and  we  may  with  considerable  safety 
take  the  latter  word  as  derived  from  the  former,  the  fact  being  that 
it  was  and  la  still  extensively  used  in  the  sense  of  "great,"  "chief," 
among  th«  Tatar  tribes.  Tibet,  however,  is  not  the  name  by  which 
the  modern  Tibetan*  designate  themselves  and  their  country.  Bod-pa, 
"a  mm  of  Bod,"  Bod-yul,  "country  of  Bod."  are  the  expression* 
in  current  use  ;  but  what  "  Bod  "  mean*  U  uncertain.  Hodgson  baa 
maintained  that  before  the  a.rival  of  Indirn  teacher*  the  peoplo 
had  no  name  for  th«m*olvc*  or  their  country,  and  the  present  Bod 
comes  from  the  Sanskrit  B  it— an  opiuion  which,  though  inconsistent 
VUs  the  evidenco  collected  abont  Tubat,  Is  rather  confirmed  by  a 
legendary  account.  According  to  that  account,  the  country,  which 
wo*  occupied  by  a  race  of  men  not  yet  emerged  from  primitive  bar- 
barian), was  originally  called  Bod-rgyal,  i.e.,  "Bod's  victory."  The 


secondary  name  then  might 


le  form  Bod,  a  Buddhist 


appellative  suggested  by  the  Sanskrit  homonym*  of  -bat  or  -b'-U,  part  of 
the  name  brought  in  by  the  Tatar  conquerors.  Anyhow  there  is  no 
occasion  for  the  other  etymologic*  suggested,  such  a*  that  from 
Buddh*,  or  that  proposed  by  Scbtefner  {Cub  md  pad,  both  moaning 
"  able,"  M  capable  ").  An  old  name  for  Tibet  in  the  native  books  is 
OJong-mar'-gyi-yul,  "country  of  the  red-faced  men,"  so  called  ap- 
parently from  the  anciont  national  custom  of  painting  the  face  red, — 
a  practice  which  waa  forbidden  by  King  Srong-btaan  at  the  instance 
of  his  wife  Wan  ch'eng,  a  Chine*)  princess.  Among  the  Mongol* 
Tibet  was  simply  called  B&rutit.ila  (the  "right  side"),  in  contradis- 
tinction to  Diontala  (the  "loft  side"),  which  waa  among  them  the 
t;mo  of  Mongolia.  In  China,  during  the  Yuan  or  Mongol  dynasty,  it 
waa  called  Wei-sxe-Tsaug,  in  which  we  recogniia  the  names  of  the  two 
rontral  provinces  of  DbU*  (U)  and  Tsang.  Khachl,  Khache,  Khascl.i, 
Kashl,  are  varlou*  form*  of  a  term  which  Is  often  met  with  in  book* 
a*  applied  to  a  part  of  the  plateau  of  Tibet,  an  1  which  cannot  -vilhout 
difficulty  be  identified  in  positive  geography.  We  take  it  to  be  simply 
a  revival  of  the  old  name  of  the  Yenjut  or  His  kingdom,  the  Khaahi 
or  Khoshi  of  the  Mongols  (982-1227),  on  the  north-east  of  Tibet,  on 
the  west  of  the  Hoaug-ho,  whence  Ho-ai  In  Chinese  history,  and  per- 
haps the  origin  of  the  name.  In  the  11th  century  Milaraspa  made 
use  of  the  term  K'ache  for  Mussulman  ;  Hue  and  Gabct  have  reported 
the  use  of  the  same  expression  in  the  central  provinces  with  a  similar 
acceptation.  A  popular  ety  wlogy  ha*  confounded  it  with  the  word* 
K'a-che  for  K'a-chen,  literally  "big  ruouth,"  which  is  now  supposed 
to  be  its  meaning  when  applied  to  Mohammedan*.  Kashmir  is  also 
called  K'a  the,  from  the  fact  that  it  Is  under  Mohammedan  rule,  says 
Jaeschke;  but,  as  this  haj  been  the  case  only  since  1605,  there  is 
great  probability  that  hero  the  term  is  simply  used  a*  an  abridged 
ftwm  of  Kashmir.  (T.  M  L.) 


agricultural  population  lie  to  the  south,  in  a  region 
named  Bod-yul  (meaning  Bod-land)  by  the  inhabitants, 
who  are  called  Bod-pas ;  by  the  Hindus  it  is  called  Bhot, 
and  by  the  Chinese  Si-taang.  The  greater  portion  of  this 
region  is  governed,  under  the  supremacy  of  China,  by 
lamas  aud  gyalpos,  ecclesiastical  and  lay  Bod -pas,  the 
principal  seat  of  government  being  at  Lhasa,  the  chief 
city  of  Bod-yul.  Portions  are  subject  to  Kashmir  and 
Nepal,  and  to  independent  chieftains,  and  portions  are 
directly  subject -to  China;  but  the  Bod-pa  ethnological 
element  prevails  more  or  less  throughout 

Tibet  was  long  a  terra  incojnila  to  Europeans.  It  is 
difficult  of  access  on  all  sides,  aud  everywhere  difficult  to 
traverse.  Its  great  elevation  causes  the  climato  to  bo 
rather  arctic  than  tropical,  so  that  there  is  no  gradual 
blending  of  the  climates  and  physical  conditions  of  India 
and  Tibet,  such  as  would  tend  to  promoto  intercourso 
between  the  inhabitants  of  these  neighbouring  regions; 
on  the  contrary,  there  are  sharp  lines  of  demarcation,  in  a 
mountain  barrier  which  ia  scalable  at  only  a  few  points 
and  in  the  social  aspects  and  conditions  of  life  on  either 
side.  No  great  armies  have  ever  crossed  Tibet  to  invade 
India;  even  those  of  Jcnghiz  Khan  took  the  circuitous 
route  via  Bokhara  and  Afghanistan,  not  the  direct  route 
from  Mongolia  across  Tibet  Thus  it  was  no  easy  matter  Kara* 
for  the  early  European  travellers  to  find  their  way  intol"*» 
and  explore  Tibet  Friar  Odoric  of  Pordenone  is  sup-j^1 
posed  to  have  reached  Lhasa  eii-c  1328,  travelling  from 
Cathay;  three  centuries  afterwards  the  Jesuit  Antonio 
Andrada,  travelling  from  India,  entered  Tibet  on  the  west, 
in  the  Manasarowar  Lako  region,  and  made  his  way 
across  to  Tangut  and  north- western  China;  in  1661 
Fathers  Grueber  and  D'Orville  travelled  from  Peking  via 
Tangut  to  Lhasa,  and  thenco  through  Nepal  to  India; 
and  during  the  first  half  of  the  18  th  century  various  Capu- 
chin friars  appear  to  have  passed  freely  between  Delhi  and 
Lhasa,  by  way  either  of  Nepal  or  Kashmir.  The  first 
Englishman  to  enter  Tibet  was  George  Bogle,  in  1774,  on 
an  embassy  from  Warren  Hastings  to  the  tashi  (teshu) 
lama  of  Shigatze.  In  1811  Thomas  Manning  made  his 
way  from  India  to  Lhasa;  ho  is  tho  only  Englishman 
who  has  succeeded  in  reaching  the  sacred  city,  and  he 
had  eoon  to  leave  it  During  the  1 9th  century  Europeans 
have  been  systematically  prevented  from  entering  the 
country  or  speedily  expelled  if  found  in  it  In  1844-4G 
the  French  missionaries  Hue  and  Gabet  made  their  way 
to  Lhasa  from  China,  but  were  scon  deported  back  again 
In  1S66  the  Abbe  Dcsgodins  travelled  through  portio 
of  eastern  Tibet  and  reached  Chiamdo  (in  Khan.),  but" 
was  prevented  from  approaching  any  closer  to  Lhasa. 
Last  of  all  tho  Russian  Colonel  Prejevalftky  succeeded  in 
exploring  portions  of  northern  Tibet,  but  was  unable  to 
penetrate  southwards  into  Bodland. 

Geographers  have  long  been  in  possession  of  maps  of  Tibet,  com-  Mar#v 
piled  from  survey*  executed  early  in  the  ISth  century  by  lamas, 
under  instructions  from  the  Jesuit  fathers  who  nisde  a  survey  of 
China  for  the  emperor  Kang-lie.  The  lamas'  mapa  were  the  l>asia 
of  D'AnviUe'a  Atlai,  published  in  1733,  and  were  employed  by 
Klaproth  in  constructing  his  map  of  Asia  in  1824  ;  but  tlicy  aro 
generally  very  meagre,  only  reliable  in  the  vkinityof  the  principal 
roads,  and  occasionally  very  misleading.  They  matt  have  l>ccn 
compiled  at  best  from  rude  estimates  of  distance  aud  direction,  and 
in  *otne  parts  from  mere  hearsay  or  conjecture.  They  ere,  how- 
ever, supposed  to  have  been  >«v<|  on  aatronomiul  determination* 
of  position  ;  but  this  is  improbable,  for  the  latitude*  of  such  im- 
portant places  as  Lhasa  and  BaUng  aro  30  to  60  niiles  in  error. 
Our  knowledge  of  the  geography  of  the  country  is  complete  only  for 
portions  of  western  Tibet,  which  are  subject  to  the  maharajah  of 
Kashmir,  and  have  been  regularly,  surveyed.  This  knowledge  Las 
been  largely  supplemented  during  the  last  twenty  year*  by  the 
work  of  natives  of  India— the  so-called  trans-Himalayan  explorer* 
or  the  Indian  Survey,  notably  Pandits  Naiu  Singh  and  KriNhn* 
fA — K) — who  have  been  trained  to  cairy  route  surveys  Ihro.^li 
region*  which  they  may,  but  European*  may  uot,  < 
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Owgra-  .Tibet  is  commonlj  divided  into  two  parts  called  Great 
and'Little  Tibet,  the  former  lying  between  102*  and  79* 
E.  long.,  the  latter  between  79'  and  74*.  Great  Tibet  is 
broadly  divisible  into  a  western  region,  in  which  there  is 
a  considerable  preponderance  of  tableland  over  hill  and 
mountain  and  of  lake  basins  over  river  basins,  and  an' 
eastern  region,  in  which  the  reverse  holds  good  and  the 
surface  of  the  ground  is  so  greatly  corrugated  that  the 
natives  call  it  rong-rt*ub,  "  a  rough  country  full  of  ravines." 
In  Little  Tibet  the  Himalayas  converge  towards  the  Kuon- 
Lun,  and  the  breadth  of  the  plateau  meridionally  diminishes 
to  less  than  a  fourth  of  what  it  attains  in  Great  Tibet. 
The  entire  region  may  be  broadly  divided  into  three  longi- 
tudinal zones,  increasing  in  elevation  from  south  to  north, 
viz.,  a  southern  zone,  which  contains  the  centres  of  the 
settled  and  agricultural  population ;  a  middle  zone,  com- 
prising the  pasture  lands  of  the  Bod-pa  nomads ;  and  a 
northern  zone,  for  the  most  part  abandoned  to  wild  animals, 
but  partly  occupied  by  tribes  of  Turkic  and  Mongolian 
nomads.  The  southern  and  middle  zones  comprise  Bod- 
land  proper  and  are  divided  into  four  provinces,  viz., — 
Nori  (Ngari,  Ari)  on  the  west,  between  74*  and  85°  £.  long. ; 
Kham,  otherwise  Do- Kham,  on  the  east,  between  92*  30' 
and  102° ;  and  in  the  centre,  Tsang,  adjoining  Nari,  and 
U  or  Us  (otherwise  Y  or  Wei),  adjoining  Kham ;  the  two 
central  provinces  are  commonly  called  U-tsang,  as  one.  A 
considerable  belt  of  the  middle  zone  is  known  as  the  Hor 
country.  The  middle  and  northern  zones  embrace  the 
greater  portion  of  the  region  known  to  Bod-pas  as  the 
Chang-tang  (Byan-Ung,  Jan-tang)  or  "Northern  Plain," 
which,  however,  protrudes  southwards  and  abuts  upon  the 
Himalayas  from  80*  to  85*  K  long.,  thus  interposing  a 
nomad  population  between  'iie  settled  populations  to  tho 
east  and  the  west  The  northern  zone  merges  on  the  west 
into  the  Pamir  tablelands. 

Tho  tableland  of  Tibet  attains  its  maximum  elevation, 
17,600  feet  above  sea-level,  on  the  79th  meridian,  in  the 
Lingzi-tang  plateau  of  the  northern  zono;  thence  there 
is  a  gradual  fall  east,  west,  aqd  south,  the  plateau  level 
on  the  97th  meridian  being  about  13,500  feet  in  the 
northern  zone  and  10,000  in  tho  southern.  *  Between  the 
82d  and  90th  meridians  the  northern  zone  is  known  only 
from  the  maps  of  the  lamas'  survey,  which  indicate  a  sur- 
face slightly  corrugated  with  hills  and  containing  numerous 
lakes,  some  of  groat  size,  but  no  rivers  of  importance. 

Tho  river  basins  in  this  zone  apparently  commence  to 
the  east  of  the  90th  meridian  and  from  them  issue  tho 
Di-chu1  (Chinese  Kin-eha-kiang),  whoso  headwaters  unite 
at  Di-chu  Bab-dun,  in  94*  30  E.  long. ;  the-  Chiamdo 
river  or  Lan-tsan-kiang ;  the  Hoang-bo,  in  about  96°, 
which  flows  through  the  Kiaring  and  Orin  lakes  (13,500 
feet  above  the  sea  and  each  exceeding  80  miles  in  circum- 
ference) and  passes  northwards  out  of  Tibet  through  the 
Kuen-Lun ;  and  the  Ja-chu  or  Yalung-kiang,  also  in  about 
90°  E.  long.,  which  flows  southwards  through  eastern 
Tibet.  In  the  middle  zone  a  system  of  lakes  on  the  90th 
meridian  gives  birth  to  the  Nag-chu,  which  becomes  the 
Sok-chru  and  lower  down  the  Giama-Nu-chu — known  to 
tho  Chinese  as  the  Lu-tse-kiang — and,  trending  southwards, 
winds  round  tho  eastern  extremity  of  the  Himalayas.  In 
the  lower  zone  the  Indus  and  the  Yaro-tsanpo  rise  on 
either  side  of  the  82d  meridian  and  flow  in  opposite  direc- 
tions parallel  to  the  Himalayas,  and  then,  passing  through 
openings  in  those  mountains  twenty  degrees  apart  in  longi- 
tude, enter  India  on  the  extreme  east  and  west.   The  Lohit 

i  and  flows 


1  Tibetans  call  riven  either  ttanpo  =  river  or  cAu  m  water,  the 
former  being  chiefly  employed  in  southern  Tibet,  as  for  the  great 
Yiro-Uanpo  (Upper  rirer)  and  its  principal  tributaries.  Leitu  are 
railed  cko  or  lm>.    A  mountain  peas  is  called  Id. 


south-westwards  into  India.  Tho  Giama-Nu-chu,  Chiarn- 
do-chu,  and  Di-chu  flow  southwards  into  Burma  and  Yun- 
nan, through  closely  contiguous  valleys  between  a  system  of 
meridional  ranges  which  project  as  spurs  from  the  Tfbetf.n 
plateau.  West  of  82*  a  single  water-parting  between  north 
and  south — that  of  the  Mus-tagh  and  Karakoram,  some-' 
times  called  the  Turkic — separates  Indo-Tibctan  from 
Turko-Tibetan  waters;  cast. of  that  meridian  there  are 
longitudinal  water-partings  between  the  basins  of  the 
several  rivers  already  mentioned. 

The  Himalayan  Mountains,  which  constitute  so  cons 
able  a  portion  of  the  southern  scarp  of  Tibet,  consist  of  a  van  ™~ 
succossion  of  longitudinal  chains,  running  in  general  parol- 
lei  to  each  other  along  tho  glacis  of  the  plateau.  These 
chains  are  much  higher  on  their  southern  than  on  their 
northern  faces,  and  are  connected  in  some  parts  by  trans- 
verse ridges,  but  in  other  parts  are  broken  and  interrupted 
by  fissures  and  valleys.  The  principal  chain  is  the  one  of 
high  peaks  covered  with  perpetual  snow  which  culminates 
in  Mont  Everest,  29,000  feet  above  the  sea.  This  chain 
may  be  regarded  as  tho  geographical  boundary  between 
Tibet  and  India.  In  some  parts  it  is  the  water-parting ; 
but  at  the  several  points  where  its  continuity  is  broken 
the  water-parting  recedes  to  an  inner  chain  on  the  plateau, 
and  basins  aro  formed  between  the  two  chains,  tho  waters 
of  which  descend  in  rivers  to  the  plains  of  India.  The 
plateau  is  a  region  of  plains  and  wide  open  valleys  of  little 
depth ;  the  scarp  is  a  region  of  mountains  and  narrow 
confined  valleys  of  great  depth.  The  narrow  valleys  of 
the  scarp,  being  lower,  are  warmer  and  more  favourably 
adapted  for  cultivation  than  the  broad  valleys  of  tho 
plateau. 

Higher  than  these  last  are  the  plains  of  the  Chang-tang,  < 
which  are,  for  the  most  part,  too  high  and  cold  for  any ' 
but  pastoral  uses.  All  such  tracts  the  inhabitants  call 1 
cAdng-tdng,  though  the  word  strictly  signifies  "the 
Northern  Plain " ;  and  all  tracts  which  contain  valleys 
warm  enough  for  cultivation  they  call  rong  (signifying  a 
ravine  or  narrow  valley  or  cleft  in  a  hill),  but  more  par- 
ticularly the  lower  and  warmer  valleys  which  produce 
crops  twice  in  tho  year ;  the  word  is  also  commonly  em- 
ployed to  indicate  a  warm  country.  Tho  alluvial  beds  in 
tho  valleys  are  composed  of  the  debris  of  the  surrounding 
rocks,  laid  out  in  horizontal  deposits,  which  in  course  of 
time  have  becorao  furrowed  into  gigantic  ravines  with  a 
succession  of  narrow  terraces  in  steps  on  each  flank.  It  is 
on  the  existing  lower  alluvial  beds  and  the  remnants  of 
higher  beds  that  cultivation  is  carried' on,  in  plots  which 
are  usually  well  watered  and  very  fertile.  Tho  sharp 
needle-peaks,  which  are  highest  of  all  and  bare  of  soil,  but 
covered  with  perpetual  snow,  are  met  with  most  frequently 
in  tracts  of  rong,  and  the  rounded  hills  coated  with  grass  to 
altitudes  sometimes  exceeding  16,000  feet  in  tracts  of 
chang-tang.  The  forest-clad  mountain  slopes  which  are 
occasionally  met  with  occur  chiefly  in  the  rong.  Th? 
general  direction  of  tho-  hill  and  mountain  chains  is  east 
and  west,  but  north-west  and  south-east  in  weitern  Tibet, 
north-east  and  south-west  in  the  province  of  U,  and 
north  and  south  in  eastern  Tibet.  Tho  peaks  rise  in  many 
parts  to  between  20,000  and  25,000  feet— in  the  Mu*  <agh 
range  to  28,250— above  the  sea-level,  but  rarely  to  more 
than  10,000,  and  often  to  not  more  than  a  few  hundred, 
feet  above  the  general  lovel  of  the  plateaus  from  whicV 
thoy  spring.  The  principal  water-partings  in  sonio  dis- 
tricts follow  the  crests  of  low  ridges  and  gentle  undulations 
which  are  of  barely  appreciable  elevation  above  the  surface 
of  the  ground. 

Nari,  the  western  province  of  Bodland,  is  divided  into  Stu 
the  sub-provinces  of  Ladak  and  Balti  on  the  west,  between 
75*  and  79*  K  long.,  now  a  part  of  Kashmir ;  Khorsum, 
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between  79'  and  82*,  conterminous  with  the  Himalayan 
provinces  of  British  India;  and  Mang-yul  or  Dokthol, 
between  82*  and  87*,  conterminous  with  western  Nepal 
The  last  two  are  under  the  government  of  Lhasa.  Western 
Nan  is  bounded  on  the  south  by  that  portion  of  the 
Himalayan  chain  of  snow-peaks  which  stretches  in  almost 
a  direct  line  north-west  from  the  Manaaarowar  Lake 
region  to  the  Nanga  Parbat  peak  (26,620  feet),  at  first 
facing  the  plains  of  the  Punjab,  then  passing  north  of 
Kashmir.  The  provinces  appertaining  to  Kashmir  have 
already  been  described  in  the  article  Ladax  and  Balti 
(q.v.).  The  Karakoram  chain,  although  its  principal  pass 
is  18,600  feet  above  sea-level,  nowhere  rises  very  high 
above  the  tableland.  It  constitutes  a  portion  of  the 
water-parting  between  India  and  Turkestan,  separating  the 
Lingri-tang  plateau,  the  highest  in  all  Tibet,  from  the 
broad  and  open  valley  of  Chang  -  chenmo ;  it  has  been 
traced  eastwards  to  the  meridian  of  82*,  but  no  farther. 
Kb  or-  Khorsum  is  mainly  chang-tang,  but  has  some  upland 
cultivation  round  the  capital,  Budok,  and  in  the  Gartang 
valley,  and  lowland  cultivation  in  the  rong  of  the  great 
plateau  (120  miles  long  by  15  to  60  broad)  of  Guge  or 
Hundes,  the  upper  basin  of  the  Sntlej.  In  this  province 
lie,*  within  the  small  area  of  a  square  degvee,  the  sources 
of  four  great  rivers — the  Indus,  the  faro-teanpo,  the 
Suilej,  and  the  Karnali— the  sacred  lakes  of  Manaaarowar 
and  Rakas  Tel,  15,300  feet  above  the  sea  and  each 
50  miles  in  circumference,  and  two  famous  mountains, 
Nimo  Namling  (25,360  feet)  to  the  south,  believed  by  the 
Tibetans  to  be  their  highest  mountain,  and  to  the  north 
the  sacred  Kail  as  Gangri  (21,830  feet),  the  Kantysee  of 
the  lamas'  survey.  From  the  Kailas  Gangri  a  chain  of 
hills  stretches  to  the  north-west,  separating  the  upper 
basins  of  the  Sutlej  and  the  Indus ;  to  the  north  of  that 
another  chain,  running  east  and  west,  culminates  in  the 
Aling  Gangri  peaks  (24,000  feet)  and  separates  the  Indus 
basin  from  the  Pangong  Lake  (100  miles  long,  from  3  to 
7  broad,  and  14,000  feet  in  altitude),  near  whioh  Budok 
is  situated.  Boads  pass  from  Ladak  to  Lhasa  through 
the  plains  of  Bawang  and  Sarthol,  the  gold-fields  of  Thok 
Jalung  and  Thok  Daurakpa^  and  the  Hor  country. 
VUng-  Mang-yul,  or  Dokthol,  contains  the  upper  basins  of  the 
ynl  or  Yaro-tsanpo — here  known  as  the  Nari-ehu — and  its  prin- 
DoktboL  cip,j  affluents,  the  Cha-chu  and  the  Charta-taanpo.  The 
province  is  wholly  Chang-tang  and  its  population  nomadic, 
the  capital,  Sarka  Jong,  being  merely  a  good-sized  village. 
U-tuag.  The  common  border  of  the  provinces  of  Nari  and  Tsang 
falls  nearly  on  the  87th  meridian.  Here  the  Chang-tang 
recedes  from  the  Himalayas,  and  its  southern  scarp,  trend- 
ing north-east,  forms  the  upper  fringe  of  tracts  appertain- 
ing to  U-tsang  that  are  capable  of  producing  a  single  crop 
annually.  This  region  constitutes  the  most  important 
The  portion  of  the  basin  of  the  Yaro-tsanpo,  for  it  contains 
Yaro-  the  chief  towns  and  monasteries  of  the  settled  Bod-pas. 
tsanpo-  Cultivation  commences  on  a  slight  scale  where  the  river 
enters  Taang  on  the  west    The  first  town  of  ai 


Tsang  on  the  west  The  first  town  of  any  import- 
ance is  Junglache  (-13,600  feet),  on  the  right  bank,  with  a 
large  monastery.  .Thence  goods  may  be  taken  down  the 
river  for  some  distance  by  boats  of  leather  over  a  wooden 
framework,  light  enough  to  be  carried  back  overland. 
Eighty-five  miles  lower  down,  also  on  the  right  bank,  are 
the  city  of  Shigatze  or  Digarchi  (12,000  feet)  and  the 
great  monastery  of  Tashilunpo  (Teshu-Lumbo),  the  resi- 
dence of  the  "  tashi  lama,"  one  of  two  spiritual  incarnations 
of  equal  rank,  of  which  the  other,  the  "dalai  lama,"  resides 
at  Lhasa ;  the  monastery  contains  3500  lamas.  Between 
Junglache  and  Shigatze  the  river  receives  the  Baka-taanpo 
from  thV  chang«tang  on  its  left,  and  the  Sakya-Jong-chu 
from  that  on  its  right.  The  latter  descends  from  the 
Himalayan  water-parting  past  tho  monastery  of  Sakya 


(13,900  feet),  which  is  surrounded  by  cultivation 
governed  by  a  chief  lama  called  the  "sakya-gangma," 
who  is  held  in  considerable  reverence  as  an  avatar.  At 
Shigatze  the  Yaro-tsanpo  receives  the  Pena-Nyang-chu 
from  a  valley  to  the  south-east  which  contains  the  towns 
of  Pena-jong  and  Gyangtae-jong  (13,000  feet),  and  numer- 
ous monasteries  and  villages,  and  through  which  passes 
the  main  road  from  Bhutan  to  Shigatze  travelled  by  Boglo 
in  1774.    A  little  lower  down  it  receives  from  the  left 
the  Shiang-chu,  which  rises  in  the  Ninchen-thangla  range 
and  flows  past  the  town  of  Namling  (12,200  feet  200 
houses),  where  sheep  are  employed  as  baggage  animals, 
the  country  being*  too  cold  for  donkeys  and  the  roads  too 
stony  for  yaks.    Then  at  Shangpa  (Jagaa)  it  receives  from 
the  right  the  Bong-chu  from  tie  famous  Yamdok-tso  or 
Scorpion  Lake  to  the  south-east.    This  lake  is  120  miles 
in  circumference,  13,800  feet  above  the  sea,  add  is  sur- 
rounded by  villages  and  monasteries;  Its  scorpion  claws 
embrace  a  peninsula  which  rises  above  16,000  feet  i*  fc*™5' 
grown  to  its  summit  &nd  embosoms  the  Damo-tao,  a  sacred 
lake,  24  miles  round  and  500  feet  above  the  main  lake, 
which  is  expected  some  day  to  rise  and  destroy  all  animal 
life  by  a  flood.    Here  the  roads  from  India  via  Bhutan 
and  from  Shigatze  to  Lhasa  converge,  and  after  crossing 
the  Khamba-la  (1 5,000  feet)  strike  the  Yaro-tsanpo  at 
Chiak-jam-chori  ( -  "  the  iron  bridge  at  the  rocky  bank  "). 
The  river  in  its  course  from  Shangpa  down  to  this  point 
is  unnavigable,  passing  over  rapids  between  precipitous 
hills ;  there  is  no  road  on  either  bank.    A  little  below  the 
bridge  it  receives  from  the  left  the  Ki-chu,  the  river  of 
Lhasa  (q.v.),  the  chief  city  of  Bodlant*.    Below  the  junc- 
tion of  the  Ki-chu  the  Yaro-tsanpo  continues  its  eastward 
course  through  a  broad  and  well-peopled  valley.    It  is 
crossed  at  Chetang  by  a  ferry  ou  the  road  from-  Lhasa  to 
Tawang  in  Bhutan  vui  the  Yarlrng-chu  valley  (right  bank), 
which  is  said  to  be  the  pleasa  ltest  and  most  populous  in 
Tibet ;  fruits  grow  in  profusion  at  ita  lower  extremity  and 
the  hills  are  forest-clad.    At  Chetang  the  river  is  350 
yards  broad,  20  feet  derp,-and  11,000  feet  above  the  sea, 
and  has  a  sluggish  current    Ou  crossing  the  meridian  of 
92*  30*  E.  it  passes  out  of  the  province  of  U  into  that  of 
Kham  and  enters  its  eastern  basin.    After  traversing  the  Euta 
Kongbo  (Khombo)  district,  it  trends  north-east  for  100vfsa 
miles — in  general  parallel  with  the  contiguous  Kongbo 
ranges  and  the  distant  Nincheu-thangla — and  on  reaching 
94*  turns  abruptly  to  the  south.    Its  course  has  been  ex- 
plored 20  miles  below  the  bend,  to  Gya-la-Sindong  (8000 
feet),  but  no  farther.    The  basin  is  bounded  on  the  north 
and  east  by  the  continuous  plateaus  of  Lharugo,  Arig, 
Pemba  and  Lhojong,  Fashu,  Dainsi,  and  Nagong,  and  on 
the  south  by  the  inner.  Himalayan  water-parting.  Numer- 
ous tributaries  join  the  river  from  both  sides,  but  little  is 
known  of  them.    Those  from  Kongbo,  Lharugo,  and  Arig 
are  said  to  unite  and  join  it  a  little  above  Gya-la-Sindong, 
and  one  from  Nagong  a  little  below.    This  last  rises  near 
the  Ata-Gang-la,  a  pass  over  the  Himalayas  between  the 
Nagong  plateau  and  the  Zayul  district  and  is  said  to  be 
on  the  direct  road  from  Lhasa  to  Zayul  via  Gya-la-Sin- 
dong ;  it  is  probably  joined  by  the  Kenpu  river  of  the 
lamas'  survey,  which  rises  in  the  southern  scarp  of  the 
Pemba- Lhojong  plateau  and  probably  flows  .through  the 
Potod  and  Pomod  districts  of  Kham.    The  independent 
Lhoyul  country  lies  to  the  south  of  the  Nagong-chu  (lit. 
"  black  water ").    The  region  is  generally  of  a  compara- 
tively low  elevation,  is  said  to  have  much  more  of  rong 
than  of  chang-tang,  and  probably  contains  much  more 
forest  and  luxuriant  vegetation  than  any  other  -Dart  of 
Tibet  north  of  the  Himalayas.  ^ 
The  lower  codtm  of  the  Ytro-tatapo  has  long  been  a  matter  of  Yi 
controversy  between  English  and  French  geographer.:  the  former  ta 
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Kin  maintained,  in  accordance  with  information  from  native*  of 
Tibet  and  Assam,  that  it  enters  the  Assam  valley  and  is  the  princi- 
pal source  of  the  Brahmaputra  river,  of  which  the  Lohit  Brahma- 
putra river  is  the  eastern  source ;  the  latter  have  maintained,  on 
the  authority  or  Chinese  geographers,  that  it  Mows  into  Burma  and 
a  the  principal  source  of  the  Irawadi  river.  But  now  its  eastern 
burn  has  been  explored,  and  the  Lohit  Brahmaputra  has  been 
found  to  have  its  source*  in  a  raneo  bordering  the  Ciama-Nu-chu  ; 
the  Yaro-tsanpo  must  therefore  necessarily  pass  into  Assam,  and 
mnsurementa  of  the  discharges  of  the  principal  rivers  entering 
Asum  from  the  north  conclusively  identify  it  with  the  Dihong. 
That  river,  which  receives  the  Lohit  Brahmaputra  a  little  below 
Sadiva  (450  feet  above  the  sea),  has  been  explored  upwards  into 
the  Himalayas  to  a  point  within  100  miles  of  Gya-la-Sindong ;  but 
u  yet  nothing  is  known  of  the  connecting  channel,  except  that  it 
mutt  have  a  fall  of  about  7000  feet,  or  as  much  as  the  entire  fall  of 
the  Yaro-tsanpo  in  its  upper  course  of  800  miles. 

The  Tibetan  basins  to  the  south  of  the  Yaro-tsanpo  which 
are  included  between  the  Himalayan  chains  of  water-parting 
and  of  high  snow-peaks  are  the  BLeri,  the  Kali  Gandak, 
and  the  Buria  Gandak,  subject  to  Nepal ;  then  the  follow- 
ing, which  are  subject  to  Lhasa  :— (1)  the  Tirsuli  Gandak, 
on  the  direct  road  from  Kathmandu  to  Dokthol  via  Kirong 
(9700  feet);  (2)  the  Bhotia  Kosi,  through  which  the  road 
from  Kathmandu  to  Shigatzo  passes  via  Nilam  Jong  or 
Kuti  (13,900  feet)  into  (3)  the  Arun-Barun  basin,  120 
miles  by  30,  which  embraces  the  Dingri  Maidan  and  Shikar 
Jong  plateaus  and  the  great  Chomto  Dong  Lake  (14,700 
feet) ;  this  same  road,  after  passing  Sikkim  and  western 
Bhutan,  where  the  chain  of  high  snow-peaks,  including 
Kanchinjinga  (27,815  feet),  is  the  water-parting,  traverses 
(4)  the  Lhobra,  (5)  the  Cha-yul,  and  (6)  the  Mon-yul 
basins,  which  are  also  crossed  by  the  road  between  Chetang 
and  Tawang.  East  of  the  93d  meridian  the  height  of  the 
peaks  of  the  outer  Himalayan  chain  falls  to  about  15,000 
feet ;  the  inner  line  of  water-parting  recedes  northwards, 
and  with  it  the  boundary  of  Lhasa  rule.  The  included 
basins  are  occupied  by  independent  semi-savage  tribes, — 
Miris,  Abors,  Mishmis,  Sec. ;  but  about  the  97  th  meridian 
LhAsa  rule  again  asserts  itself.  The  mountains  again  rise 
to  a  great  height  in  the  Nechin-Gangra  range,  the  eastern- 
most Himalaya,  which  terminates  about  the  98th  meridian 
in  spurs  thrown  off  to  the  north  and  south,  parting  the 
waters  of  the  Lohit  Brahmaputra  and  the  Giama-Nu-chu. 
The  southern  spur  bends  westwards  in  horse-shoe  fashion 
round  the  Zayul  basin,  and  then  merges  into  the  range 
which  separates  upper  Assam  and  eastern  Bengal  from 
Burma.  LhAsa  rule  extends  over  Zayul,  and  for  a  short 
distance  down  the  valley  of  the  Giama-Nu-chu,  embracing 
some  tracts  which  lie  outside  the  geographical  limits  of 
Tibet,  as  lower  Zayul,  where  the  elevation  falls  below  4000 
feet  and  the  climate  is  so  warm  that  criminals  are  sent 
there  from  Lhasa  as  a  punishment. 

The  Giama-Nu-chu  is  called  by  the  Chinese  the  Ln-kiang  or  Lu- 
tso-kUng.  Its  course  is  known  down  to  about  27*  30'  N.  lat,  a  few 
marches  below  Bonga,  on  the  left  bank,  where  the  Abbe  Desgodins 
establiilied  a  mission  station  temporarily  ;  but  nothing  certain  is 
known  of  its  lower  course.  It  is  generally  believed  to  be  identical 
with  the  Salwin  river,  which  the  Chinese  also  call  the  Ln-kiang ; 
but  the  similarity  of  name  is  not  conclusive  of  identity,  for  the 
Lm  cotintry  cover*  a  large  area,  and  it*  name  may  be  given  to  a 
second  river  rising  among  the  Ly-su  snd  Lu-ts*  tribes  to  the  south. 
Nothing  certain  is  known  of  the  Salwin  above  25"  N.lat ;  whers  it 
1*  erote-d  on  the  road  from  Tali-fu  to  Bamo,.it  is  almost  certainly 
of  too  small  a  volume  to  have  its  sources  farther  off  than,  say,  250 
■ilftiu  the  southern  Tibetan  scarp,  snd  not  far  away  in  the  heart 
of  Tibet.  There  is « Considerable  probability  that  the  Giame-Nu- 
chn  is  the  source  of  the  Irawadi,  and  thus  that  Chines*  geographers 
have  been  right  in  assigning  a  Tibetan  origin  to  that  river,  though 
wrong  in  identifying  it  with  the  Yaro-tsanpo. 

*  The  Dayul  plateau,  with  the  lofty  mountains  of  Kokarpo 
to  the  north  near  Dayul  (11,450  feet)  and  Dokela  to  the 
south  near  Bonga,  lies  between  the  Giama  Nu-chu  and  the 
Cliiaindo  or  Lan-tsan-kiang ;  the  latter  river  is  believed 
to  bemad  the  Mekong  of  Cambodia.  The  Ou-kio  river  of 
the  Abbe  Dcsgodin*  rises  in  an  important  ralley  between 


the  Giama-Nu  and  Chiamdo  rivers  and,  flowing  past  Dayul, 
joins  the  former  above  Bonga.  Next  comes  the  Makham 
plateau,  between  the  Chiamdo  and  the  Di-chu,  of  which 
the  chief  town  (11,900  feet)  is  called  Gartok  by  Tibetana 
and  Kiangka  by  Chinese.  East  of  the  Di-chu  or  Ki'n-sha- 
kiang  lie  the  plateaus  of  Batang,  Litang,  and  Darchendo, 
which,  though  geographically  and  ethnologically  Tibetan, 
are  directly  under  China.  The  last  two  are  separated  by 
the  Ja-chu,  which  is  known  as  the  Yalung  in  its  southerly 
course  to  join  the  Kin-sha;  the  united  streams  flow  east- 
wards through  China  as  the  Yang-Ue-kiangor  Blue  river. 

The  western  Hor  country  lies  to  the  north,  on  the  direct  Western 
route  between  Ladak  and  Lhasa  ;  it  is  a  region  of  extensive  Hor 
grassy  plains  and  numerous  lakes,  some  of  great  size,  and  C0U11  r7" 
occasional  hill  ranges,  which,  though  often  snow-covered, 
are  of  no  great  elevation  abovo  the  tableland.  It  is  in- 
habited by  nomads — Chang-pas  of  local  origin  and  Khain- 
pas  from  the  east — and  occasional  communities  of  gold- 
diggers  and  of  traders  in  salt  and  borax,  which  are  plenti- 
fully found  on  the  margins  of  the  lakes.  Thok  Daurakpa 
(15,300  feet),  the  centre  of  a  large  gold-field,  is  the  chief 
settlement.  Within  a  remarkable  basin,  surrounded  by 
high  hills  and  enclosing  the  great  Dangra-Yurn  Lake  and  a 
cluster  of  small  but  well-built  villages,  Onibo,  are  lands 
which  produce  a  profusion  of  barley  at  an  altitude  of 
15,200  feet, — a  unique  instance  of  cultivation  at  so  great 
a  height,  no  other  cultivation  occurring  within  300  miles 
on  either  side.  The  Tcngri-nur  or  Nam-cho,  150  miles  in 
circumference  and  15,350  feet  above*  the  *ea,  lies  to  tin- 
north-west  of  LhAsa ;  and  beyond  it  there  is  said  to  be  a 
still  larger  lake,  the  Cbargut-clio,  and  numerous  smaller 
lakes,  to  ono  or  more  of  which  the  sources  of  the  Giama- 
Nu-chu  may  perhaps  be  traced,  though  as  a  rulo  the  lakes 
in  this  region  have  no  outlet.  The  Ninchen-thnngla  rango 
lies  between  the  Tengri-nur  and  Lhasa ;  it  is  considered  by 
some  writers  to  rival  the  Himalayas,  but  is  probably  not 
more  than  300  miles  long  nor  anywhere  higher  than  24,000 
feet  above  the  sea. 

The  Chang-tang  attains  its  greatest  width  (over  500  The 
miles)  on  the  meridian  of  85*;  north  of  Lhasa  it  contracts  ding- 
to  400  miles,  and  is  probably  narrowest  (140  miles)  on  the  *os- 
meridian  of  97*.  It  is  covered  to  a  very  considerable  ex- 
tent, probably  everywhere  below  16,000  feet,  with  a  succu- 
lent grass,  which  forms  from  May  to  August  the  softest  of 
green  carpets  and  furnishes  an  abundance  of  green  pasture. 
Willow  and  tamarisk  are  occasionally  met  ~iv*jth  on  the 
margins  of  the  lakes ;  but  as  a  rule  there  is  little  wood 
or  scrub  of  any  kind,  and  cultivation  only  in  very  excep- 
tional localities,  such  as  Ombo.  Myriads  of  wild  animals 
— chiefly  the  yak  aud  the  antelope,  but  also  the  ass  and 
the  camel — roam  over  the  entire  region,  but  mostly  con- 
gregate in  the  uninhabited  northern  portion  ;  their  argols 
furnish  a  plentiful  supply  of  fuel,  without  which  it  would 
be  impossible  fur  travellers  to  cross  the  country,  as  there 
are  stretches  of  hundreds  of  miles  in  which  no  other  fuel 
is  procurable.  As  the  ChAng-tAng  narrows  to  fclie  east, 
its  surface  becomes  corrugated  with  chains  of  low  hills. 
Here  too  there  is  more  marsh  land  than  on  the  west : 
the  Odontala  plateau  at  the  sources  of  the  Hoang-ho  river 
is  described  by  Prejevalsky  as  one  vast  bog  in  summer, 
during  the  prevalence  of  the  south-west  monsoon  from  the 
Indian  Ocean.  The  openings  between  the  meridional  hill 
ranges  to  the  south  permit  the  rain  clouds  to  pass  up  to 
much  higher  latitudes  before  discharging  their  moisture 
than  on  the  west,  where  they  are  faced  by  the  great  longi- 
tudinal ranges  of  the  Himalayas, 

The  Kucn-Lun  has  been  identified,  geologically,  by  The 
Stoliczka,  as  far  west  as  the  Victoria  Lake  on  the  great  *ntn 
Pamir,  in  74"  E.  long. ;  it  has  been  surveyed  between  77"  ™" 
and  82*.  where  it  rises  to  more  than  22,000  feet,  an«JL.  ™ 
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towers  above  the  plains  of  eastern  Turkestan.  To  the  east 
it  is  known  for  some  distance  as  the  Toguz-Davan  (Eleven 
Passes)  range ;  Prejevalsky  observed  a  prominent  peak 
(Jingri,  20,000  feet)  on  the  90th  meridian,  east  of  which 
successive  portions  are  known  as  the  Angirtakshia,  Shuga, 
N  amotion,  Burkhan-Budha,  and  Dzun-mo-Lun  ranges.  The 
rivers  flowing  north  through  openings  in  the  Kuen-Lun  are 
generally  small,  with  the  exception  of  the  Hoang-ho.  East 
of  the  85th  meridian  the  Kuen-Lun  constitutes  the  chord 
of  an  arc  formed  by  the  Altin  Tagh,  N&n-shan,  and  Koko- 
nur  ranges,  which  project  northwards  and  border  the  plains 
of  the  Lob-nur  region  and  the  Chinese  province  of  Kan- 
suh ;  several  hill  ranges  and  some  great  plateaus — notably 
those  of  Chaidam  or  Tsaidam — are  comprised  between  the 
arc  and  the  chord,  and  the  region  generally  is  closely  allied 
to  Tibet  in  its  physical  aspects.  Occasional  peaks  rise  to 
considerable  altitudes  and  are  covered  with  perpetual  snow ; 
the  plateaus  form  a  succession  of  steps  ascending  from  the 
plains  of  Gobi  to  the  Tibetan  plateau.  • 
Ootnmer-  Darchiendo,  called  Ta-chicn-lu  by  the  Chineie,  on  tho  extreme 
eul  road  eastern  boundary  of  Tibet,  ia  tbe  principal  emporium  of  the  trade 
between  that  country  and  China.  Thence  two  important  road* 
lead  to  Lhasa;  one  called  the  Jung-lam  or  "official  rood"  (935 
miles  long),  the  other  the  Chang-Tim  or  "northern  road"  (890 
miles).  Tho  former,  which  is  tho  more  direct,  is  the  pott  road  and 
that  by  which  officials  travel  between  Lhasa  and  Peking ;  bat  it 
crosses  much  rugged  and  difficult  country.  The  other  is  preferred 
by  traders,  as  being  loss  difficult  and  less  harassed  by  officials,  and 
mostly  passing  over  plains  with  an  abundance  of  pasture  for  their 
baggage  animals.  The  former  has  long  been  known  from  the  pub- 
lished travels  of  Hue  snd  Gabet  and  the  embassies  from  Nepal  to 
China,  and  its  eastern  section,  from  Batang  to  Darchiendo,  has  been 
traversed  by  several  Europeans  of  late  years.  Tho  latter  lies  in 
regions  in  eastern  Tibet  into  which  no  European  has  yet  penetrated, 
bat  which  were  recently  crossed  by  Pandit  Krishna  from  north  to 
south  ;  they  belong  to  the  province  of  Kham,  which  appears  to  be 
split  up  into  a  number  of  districts,  each  governed  by  its  own  gyalpo 
or  chieftain,  who  in  some  instances  is  subject  to  Lhasa,  in  others 
to  China,  but  not  unfrequcntly  is  independent  of  both.  Darchiendo 
itself  lies  in  the  Mini*  (Miniak)  dUtrict,  from  which  the  Chang- 
;h  a  succession  of  petty  districts,  Tau,  Dango,  Dan, 
or  Horko,  skirting  Niarong  (Gyarungf).  Tho 
of  this  last  are  said  to  have  conquered  the  neighbouring 
districts  and  to  have  even  braved  the  Chinese,  but  at  last  to  have 
been  won  over  to  Lhasa  by  bribery.  Rongbacha  lies  in  the  valley 
of  the  Ja-chu  and  contains  the  large  town  and  monastery  of  Kanzego 
(2500  houses,  2000  lamas  ;  10,200  feet  above  the  sea).  Beyond  it 
lies,  in  the  valley  of  the  Di-chu,  the  district  of  Dar-ge  (I)e-guo), 
said  to  be  one  of  the  richest  and  moat  populous  in  all  Tibet,  con- 
taining towns  in  which  tho  best  .jewellery,  saddlery,  guns,  and 
swords  are  manufactured.  The  Chang-lam  passes  through  Dar-ge 
op  to  Kegudo  (11,800  feet),  where  it  meets  roads  over  the  Chang- 
tang  from  Chaidam  on  tho  north  and  the  Koko-nur  district  in  tho 
north-east  Yery  little  is  known  of  the  country  between  the  Chang- 
1.4m  and  the  frontiers  of  China  ;  it  is  called  Sifan  or  "  the  country 
of  the  western  barbariana "  by  the  Chinese  ;  to  the  north  are  the 
districts  of  Chismogolok  and  Banakhasum,  inhabited  by  marauding 
tribes,  and  lower  down  stb  tho  Amdo  and  Thochu  districts,  on  the 
borders  of  tracts  occupied  by  tho  Manchu  tribes  of  Sze-chuen 
(China).  From  Kegudo  the  Cning-lam  trends  westwards  over  the 
Ultem  Hor  country,  all  chang-tang,  for  300  miles.  Tho  route  has 
not  yet  been  explored,  but  probably  passes  through  the  pasture- 
lands  of  tbe  Sok-pa*  ;  on  reaching  Lake  Chomora  it  turns  south- 
wards, then  passes  the  monastery  of  Shiabden  (14,930  feet),  a 
notable  resting-place  for  caravans,  crosses  the  lower  scarp  of  the 
Chang-tang  by  tho  Lani  pass  (15,750  feet),  and  finally  descends 
into  the  Lhasa  plateau. 

The  Jung- lam  or  official  road  from  Darchiendo  passes  through 
Litang  (13,400  feet;  2600  houses)  and  Batang  (8150  feet;  2000 
I  houses)  to  Gartok  or  Kiangka,  crossing  en  roult  tho  Yalung  and 
Kin-sha  rivers  ;  thence  it  proceeds  up  the  valley  of  the  Chiamdo- 
cha  or  Lan-tsan  •  kiang,  and  has  been  traversed  by  the  Abbe 
Dcsgodins  via  Dayag  (his  Tchraya)  to  Chiamdo  (his  Tchamouto). 
Essays,  "To  get  an  idea  of  the  configuration  of  tho  ground  let 
any  one  take  a  sheet  of  parchment,  crumple  it  in  his  hands  into 
many  creases,  and  then  spread  it  out  on  a  table,  and  he  will  obtain 
a  map  in  relief,  furrowed  with  depressions  and  steep  slopes  and 
presenting  yery  little  flat  surface."    Chiamdo  is  the  chief  town  of 
the  province  of  Kham,  and,  being  considered  a  point  of  great 
' ;  importance,  is  strongly  garrisoned  ;  it  has  a  large  monas- 
ataining  3000  lamas.    It  is  situated  at  the  junction  of  two 
-  in  winter ;  but  in  summer  the  valleys  are 
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highly  cultivated.  Thence  tho  Jong-lam  proceeds  south-west  to 
tho  bridge  of  Shang-yo  Jam  ( Kia-yu-kiao)  over  the  Giama-Nu-chu 
—here  called  the  Sok  river— and  then  ascends  to  Lhojong  (13,14? 
feet)— the  Lourondson  of  the  lamas'  turvcy — where  it  is  joined  by 
the  rosd  from  Gsrtok  via  Zsyul  and  Negong.  It  then  trends 
westwards  over  the  plateaus  already  mentioned  as  bordering  the 
eastern  basin  of  tho  Yaro-taanpo,  passes  occasional  small  villages, 
monasteries,  and  lakes,  crosses  two  lofty  passes — the  Nub  Ga:ig-Li 
(17,940  feet)  and  the  Tola-la  (17,350  feet)— descends  to  tho  little 
town  of  Giamda  (10,900  feet)  in  Kongbo,  and,  passing  out  of  Khain 
into  U,  enters  the  Lhasa  plateau.  From  the  capital  it  is  continued 
over  a  distance  of  about  900  miles  to  the  western  limits  of  Khoreum, 
crossing  tho  Yaro-taatipo  at  the  Chiak-jain-chori  bridge  and  rccross- 
ing  at  Junglache,  midway  passing  through  Shigatze  ;  it  then  tra- 
verses a  great  breadth  of  chang-tang  and  crosses  the  meridional 
water-parting  at  the  Muriain-la  (15,500  feet).  There  are  twenty- 
five  staging  places  called  larjums,  from  20  to  70  miles  apart,  be- 
tween Lhasa  snd  Rudok,  with  accommodation — sometimes  houses, 
but  more  genorally  tents — for  about  200  men  ;  they  are  under  the 
charge  of  a  jalno,  who  it  bound  to  provido  yaks  and  other  beasts 
of  burden  and  horses  for  carrying  the  mails,  impressing  them  from 
the  nomads  encampod  near  tho  tarjums.  The  road  is  generally  well 
defined  :  loose  stone*  are  cleared  away  in  the  narrow  defiles,  and 
piles  of  stones,  surmounted  by  flags  on  sticks,  are  erected  at  places 
on  the  open  stretches  of  tableland  where  the  track  is  liable  to  bo 
lost. 

The  climaU  of  Tibet  differ*  gTcatly  in  different  parts  and  tt  Clia 
different  seasons  of  tho  year.  In  western  Tibet  the  frost  is  perma- 
nont  from  October  to  April,  and  the  luki-s  and  rivers  down  to  8000 
feet  are  frozen  every  winter  ;  at  15,000  feet  the  thermometer  falls 
below  the  freezing-point  every  night;  and  at  20,000  feet  there  is 
probably  perpetual  frost  in  tha  shade.  The  mean  monthly  tempera- 
tures snd  ranges  of  temperature,  embracing  from  six  to  ten  years" 
observations  at  the  meteorological  observatory  at  Leh  (in  34*  10' 
N.  lat.,  height  11,540  feet),  are  as  follows  in  degrees  Fahrenheit :— 


4 

a 
o 
91 

d 
1 

a 

1 

« 

4 

a 

o 

a 

s 

X 

a! 

to 

tt 

& 

6 

a 
o 
* 

• 
* 

i| 

d 
e 

Tt 

e 

a 

** 
- 

2. 

Jan.   . . 

2»*-J 

April 

43' O 

ar-o 

-July 

31-1 

Oct. 

4T-3 

SO-J 

Teh.  .. 

ir-o 

SO'-O 

May 

48" '« 

30'  1 

Aug. 

&«••« 

Jl'-S 

Not. 

3!'  -i 

Mir  5, 

sr-o 

la-  0 

.1  g  r,  o 

W  4 

sr-s 

Sapl. 

42*  •» 

tf-4 

Dec. 

S4'S 

At  Lhasa  (in  29*  39'  N.  lat.,  height  11,800  feet)  the  mean  tem- 
peratures observed  by  tho  pandits  were  36*  in  February  and  March 
and  61*  in  June  and  July.  Southern  Tibet  is  described  as  being 
delightful  in  summer, — the  land  covered  with  vegetation,  streams 
flowing  in  every  valley  and  all  nature  bright,  sparkling,  and  fresh. 
But  in  winter  snow  and  frost  reign  supreme ;  all  vegetation  is  dried 
up ;  the  lakes  and  rivers  are  frozen  ;  the  roadB  and  footpaths  are 
paved  with  ice  ;  and  cold  cutting  winds  sweep  across  the 


f  the  land.  In  northern  Tibet  Prejevalsky  found  "a  tcrriblo 
climate"  in  summer  at  14,000  feet:  in  the  second  half  of  Way 
wintry  snowstorms  were  not  (infrequent  and  tho  frost  by  night 
reached  -  9*  Fahr.  ;  and  in  June  and  July  there  Were  frosts  (23* 
Fahr.)  every  clear  night  In  the  winter  the  cold  is  intenso  ;  Hue 
and  Gabet,  crossing  the  Di  ehu  river-ih  1846,  found  a  great  herd 
of  yaks  entombed  in  ice,  the  river  hiring  frozen  whiltt  they  were 
swimming  across.  (J.  T.  \V.) 


Industry,  Trade,  and  Goyrrnme.vt. 


vhat  low  ebb,  thongh  in  inctal  Id* 
tin  amount  of  ability  and  ta*tc. 


The  industrial  arts  are  at  a  some 
founding  the  natives  display  a  cert 

Their  statues  and  small  bells  are,  however,  only  copies  of  Indian 
models.  They  use  the  iron  from  their  mines,  which  is  very  good, 
for  making  excellent  blades  for  sabres  and  other  weapons.  They 
sro  very  fond  of  precious  stones,  but  do  not  know  how  to  work: 
them.  Their  chief  industries  are  connected  with  wool,  the  trrvat- 
and  inexhaustiblo  staple  of  tho  country.  Weaving  it  generally 
the  work  of  women.  The  cloth  usually  employed  for  summer 
garments  is  the  lica-tca,  which  is  dyed  with  madder  or  indigo,  and 
told  in  pieces  eight  or  ten  inches  in  width  snd  about  twelve  yards 
in  length.  Another  sort  of  cloth  largely  sold  is  the  thro  or  p'rttff, 
of  a  better  quality  of  wool,  finer  and  thicker,  which  is  often  manu- 
factured in  DbUs  (U),  whence  it  is  sometime*,  called  DbUs  p'nig  ; 
it  is  genorally  dyed  dark  red.  Ttrma  it  *  superior  kiud  of  thiu 
woollen  cloth,  a  fl»nnel-like  fabric,  dyed  dark  red,  of  which  thero 
are  two  sorts,— U-fer,  made  of  shawl  wool,  and  balt'tr,  of  common 
wooL  Sag. lad  is  for  fine  cl<tth  made  of  fine  shawl,  wool  (fe.na)  ; 
and  tnam-bu  is  a  woollen  cloth,  very  coarse  and  loosely  woven,  tho 
common  sort  of  which  is  not  dyed. 

Every  Tibetan  is  moro  or  loss  a  trader.    Officers  for  the  sniper-  T 
intendence  of  trsde,  called  garporu,  are  Appointed  by  the  king,  the 
ministers,  and  the  great  lamascrais.    The  import  snd  export  traffic 
is  carried  on  by  caravans,  which,  according  to  the  route  avnd  its 
difficulty,  employ  yak*  or  sheep.    The  two  great  market*  arc 
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Shiga  tze  (or  Digarchi)  and  Lhiaa,  where  the  caravans  arrive  in 
December  and  January  from  China  and  Mongolia,  Kham  and 
Sze-choen,  Bhutan,  Sikkira,  and  Nopal,  Kashmir  and  Ladak.  Of 
the  four  principal  trade  routes  the  two  which  start  from  Darchiondo 
hare  been  mentioned  above  (p.  842).    The  third  route,  915  miles 
in  length,  starting  from  Si-ning  in  Kan-su  (China),  runs  along 
the  Koko-nur  to  Jun,  thense  to  Di-chu  Bab-dun,  crosses  the  koma 
or  lower  Dangle,,  and  proceeds  via  Oiaro  and  Lake  Chomora 
to  Lhasa ;  this  route,  which  is  forbidden  to  the  Chinese,  is  less 
frequented  than  the  others  because  of  the  numerous  bands  of 
robbers  infesting  the  country  towards  Si-ning.    Much  more  im- 
portant is  the  route  which  comes  from  the  west,  with  Leh  as  its 
starting  point;  it  runs  via  Qartok,  Lake  Manaaarowar,  Muriam 
pass,  Tadom,  and  Shigatxe  to  Lhasa.    Like  the  other  caravans,  the 
yearly  one  which  follows  this  route  stops  several  times  on  the  way 
for  local  fairs ;  the  districts  passed  through  are  compelled  to  fur- 
nish it  with  800  yaks  for  carrying,  goods  and  to  provide  food  for 
the  travellers.   The  centres  for  Tibetan  trade  on  tho  border*  are — 
for  Mongolia  and  north  China,  Si-ning ;  for  Szo-chuen,  Darchiendo  ; 
and  in  Assam,  Davangiri  and  Udalguri,  where  there  is  a  great  fair 
twice  a  year  in  connexion  with  thoTawang  route.    Dariiling  is  tho 
central  mart  for  the  Chumbi  valley  trade/  Patna  for  that  passing 
through  Nepal,  and  Leh  and  Kashmir  in  the  west.    From  China 
come  silks  of  all  varieties  (Buddhist  prejudice  not  permitting  the 
Tibetans  to  rear  silk  worms  and  kill  them),  carpets,  and  hardware  ; 
from*  Mongolia  leather,  saddlery,  sheep,  and  horses ;  from  Kham 
perfume  ;  from  Sie-chuen  brick-  tctlunt  six  millions  of  pounds 
annually  ;  tea  tit  leaf  is  not  in  use  in  Tibet) ;  from  Tawang,  Bhutan, 
and  Sikkim  rice  and  tobacco  ;  from  Nepal  broadcloth,  silk,  indigo, 
coral,  pearls,  sugar,  spices,  and  Indian  manufactures  ;  from  Ladak 
and  Kashmir  saffron  and  Indian  commodities.    Silver  and  gold 
are  the  most  important  articles  of  export ;  then  follow  salt,  wool, 
woollen  manufactures,  furs,  drugs,  and  musk.    By  the  Nepal  and 
Ladak  route*  Tibet  exports  large  quantities  of  yaks'  tails,  borax, 
gold,  silver,  and  ponies.    In  1882-83  the  total  exports  to  India 
•mounted  to  £68,322  (Punjab  £17,710,  North-West  Provinces  and 
Oudh  £40,612).    Ths  imports  into  Tibet  reached  £24,197  (£1530 
from  Punjab,  £22,687  from  North -West  Province*  and  Oudh). 
The  principal  exports  were  borax  (£17,222),  salt  (£13,978),  wool 
and  woollen  goods  (£4936).   The  imports  included  grain  (£18,887), 
cotton  goods  (£2876),  and  sugar  (£2396).    In  1883-84  the  export 
of  borax  had  increased  by  121329  mauud*  (about  463  tons),  that  of 
wool  and  woollen  good*  by  2244  mauud*  (82  ton*),  while  the  ex- 
post*  of  salt  had  decreased  by  672  meund*  (21  tons).    The  whole 
of  the  increaao  in  borax  i*  in  tho,trade  with  Kumaun,  and  in  weight 
it  is  almost  double  the  increase  in  the  export  of  rice  from  that 
district,  for  which  it  is  bartered  in  Tibet,  the  usual  rate  of  exchange 
being  two  of  borax  to  one  of  rice.    The  total  excess  of  the  value  of 
aauoite  over  imports  amounted  to  nearly  two  lakhs  of  rupees.  In 
1885-86  the  value  of  the  wool  and  woollen  stuffs  exported  rose 
from  £4300  to  £8800.    These  figures,  however,  convey  no  adequate 
idea  of  the  British  trade  with  Tibet,  a*  a  large  quantity  of  good* 
passes  through  Nepal.    Russian  woollen  cloths,  coarse  and  loose, 
of  scarlet,  green,  blue,  and  violet  colour,  as  well  as  hearthrugs, 
thickly  woven  and  of  a  flowered  pattern,  corns  through  Yarkand 
and  are  conveyed  all  over  the  country. 

Since  1720  Tibet  has  been  a  dependency  of  China,  and  as  such  is 
under  the  Chinese  viceroy  of  Sze-chuen.  Chinese  authority  is  re- 
presented by  two  imperial  delegates,  one  of  whom  is  ths  assistant 
of  the  other.  They  direct  exclusively  the  foreign  and  military  ad- 
ministration of  the  country,  leaving  the  civil  and  religious  govern- 
ment in  the  band*  of  the  Tibetan*. 


of  three  years. 


They  are  appointed  for  terms 
ee  year*.  Subordinate  to  these  are  two  daluhi  or  great 
i  and  two  paymasters,  residing,  one  of  each  grade,  at  Lhasa 
and  at  Bthikarte*  (Shigatxe  or  Digarchi).  Next  in- rank  are  three 
commanders,  residing  at  Lhasa,  Digarchi,  and  Dingri  near  the 
Nepal  frontier-.  Below  these  are  three  Unyputu,  non-commis- 
sioned officers,  who  complete  the  staff  of  military  Chinese  officers 
in  the  country.  The  usual  number  of  Chinese  troops,  all  Manchu- 
Tatar*,  in  Tibet  does  not  exceed  4500  men  (2000  at  Lhasa,  1000 
at  Digarchi,  1000  at  Qiangcbi,  600  at  Dingri).  In  matter*  of  civil 
government  the  supreme  authority  belongs  to  the  dalai  lama,  the 
rgyal-ba  rin-po-U,  residing  in  the  famous  temple-palace  of  Potala 
(see  Lhasa,  vol.  xiv.  p.  600).  But  he  is  consulted  only  in  cases 
of  emergency,  when  hi*  decision  is  never  questioned.  His  powers 
are  transmitted  to  a  special  officer  for  life,  nominated  by  the 
Chinese  Government,  who  is  known  by  several  titles,  such  a*  tU-tri 
or  the  Mongol  nomokhan,  "king  of  the  law";  he  is  the  rgyalpo 
or  "king"  a*  well  as  the  prime  minister  of  the  dalai  lama,  and  the 
regent  when  the  latter  is  a  minor.  He  is  selected  from  among 
the  four  head  lama*  of  the  Chomoling,  Konduling,  Tangialing,  and 


1  This  la  *tiU  In  ■  dlttorbed  state,  the  pass  bale*  closed  by  the  Tibetans  ta 
eooeequenoe  (1)  of  the  important  pr?p»r»t4an»  medo  In  IBM  for  a  commercial 
mlMtoo  to  Lhasa  by  Mr  k«e»ul»y  and  (1)  of  the  prenure  of  the 
Oonrament  on  thai  of  nut  In  a  recent  treaty,  In  order  that  the  wl 
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or  dgokpa  (vnlg.  gemba).  Each  of  the  four  must  be,  like 
the  dalsA  Urns,  an  avatar,  i.e.,  when  removed  by  dcith  he  must 
reappear  in  the  flesh  as  a  child,  and  be  raised  to  that  position.  Of 
equal  rank  with  the  nomokhan  is  the  deba  lama  of  dGa-ldan,  the 
great  monastery  near  Lhasa;  he,  however,  is  not  an  avatarian 
lama:  his  appointment  has  to  be  confirmed  by  the  Chinese  em- 
peror. Next  to  him  is  the  lama  guru  or  chaplain  of  the  dalai 
lama,  tho  director  of  his  conscience ;  he  may  be  an  avatar,  but  bis 
nomination  is  also  in  the  hands  of  the  Chinese  emperor,  and  this 
furnishes  an  interesting  clue  to  the  extent  of  the  imperial  power 
over  the  church  of  Tibet.  Tho  nomokhan  rules  with  the  help  of 
five  ministers :  four  of  the**— laymen— are  for  the  financial,  judicial, 
revenue,  and  home  departments,  and  a  fifth,  a  iama,  for  ecclesias- 
tical affairs.  The  four  provinces  of  MngariKhorsum,  DbUs,  gTsang 
(TsingX  and  Khams  (Kham)  are  ruled  each  by  a  bka  blon  or 
governor,  with  a  proper  staff  of  minor  officer*,  under  the  authority 
of  the  nomokhan.  Besides  those  there  are  several  minor  kings  or 
rgyal-pos  outside  of  the  four  provinces  ;  but  within  these  provinces 
there  are  four  principalities  which  are  undor  the  direct  government 
of  the  Chinese  imperial  delegates.  These  are  (1)  Davaf  or  Cliraja 
and  (2)  Kiamdo  or  Cbiamdo,  both  on  the  east ;  (3)  bKra-fea  lhun  po 
or  Tashilunpo,  where  resides  the  pan-fen  rin-po-id  lama,  who  yields 
to  none  but  the  dalai  lama  in  religious  importance,  and,  though  an 
avatar,  requires  also  the  confirmation  of  the  Chinese  emperor  to  his 
election-;  (4)  Sakya-Kongma,  south-west  of  the  precviing.  There  is 
also  a  Chinese  officer  (y-tnn)  in  residence  at  Lhasa  who  superin- 
tend* several  minor  principalities  scattered  over  the  coun  try.  Every 
five  years  Lhasa,  Cbiamdo,  and  Tashilunpo  send  envoys  with 
presents  to  the  emperor.  In  the  east  of  the  country  is  the  princi- 
pality of  Darge  or  Degue,  in  the  upper  course  of  the  Yalung-kiing, 
ruled  by  a  king  who  recognize*  the  suzerainty  of  China,  and  at  ths 
same  time  aince  1863  ha*  managed  to  keep  on  good  terms  with 
the  king  of  Lhasa,  to  whom  he  has  promised  submission.  On  ths 
lower  course  of  the  same  river  are  the  Chentui  or  Oyarung  tribes, 
who  from  the  conquest  of  Tibet  were  subject  to  China,  but  since 
1664  have  been  transferred  by  the  Chinese  Government  to  the  rule 
of  the  king  of  Lhasa,  who  is  now  represented  among  them  by  a 
Tibetan  resident  South  of  the  Chentui  is  the  principality  of 
Dar-rtee-mdo  or  Darchiendo,  the  Ta-chien-lu  (Tateienlu)  of  the 
Chinese,  the  rGyala  of  the  Tibetans,  where  tho  government,  under 
the  supervision  of  Chinese  officers,  is  entrusted  to  a  native  king, 
called  Ming-chang.ae  by  the 
of  rGyala  by  tho  Tibetans. 


rGyala  rgyal-bo  or  king 


Etbkolooy. 

The  Tibetans,  in  a  legend  of  the  Tandjur,  pretend  to  be  the  de-  Inhabit- 
out  to  the  snowy  kingdom  (i.*.  Tibet)  by  ante 


•cendant*  of  an  ap 


Chenresig  (3py*o-ra*-giigs  =  Avalokitr-shvara),  and  of  a  Tibetan 
trinmo  (a  female  demon  or  rakahaalk  They  bad  six  children,  whom, 
as  soon  a*  they  were  weaned,  they  abandoned  in  a  forest  of  fruit 
tree*.  Coming  back  after  a  few  year*,  the  father  found  to  hi*  great 
surprise  that  their  number  had  increased  to  600.  But,  as  they  were 
starving,  he  had  recourse  to  his  patron  Chenresig,  who  declared  that 
he  would  be  the  guardian  of  the  race.  So  he  went  to  Mount  Tise 
(or  Kaila  the  Su-Meru),  and  threw  down  a  great  quantity  of  the  five 
kinds  of  grain,  with  which  the  famished  ape*  long  fed  themselves. 
As  the  consequence  of  eating  this  grain  the  monkeys'  tail*  and  the 
hair  on  their  hod»»s  grew  shorter  and  shorter,  until  they  finally  dis- 
appeared. The  monkey*  began  to  speak  and  became  men,  and 
clothed  themselves  with  leaves.  The  interest  of  this  legend,  when 
•tripped  of  it*  Buddhistic  adornments,  lies  in  ths  fact  that  belief  in 
a  monkey  ancestor  seems  to  have  been  common  to  various  branches 
of  the  no*.  The  Tang-chang  and  Peh-lang  tribes  boasted  also  of 
being  descended  from  a  monkey ;  they  were  the  two  great  divisions 
of  th*  Tang-hiang  or  Tangut,  offsets  of  the  same  Sien-pi  stock  a* 
that  of  the  conquerors  of  Tibet  under  Fanni  Tubat  (see  note,  p  838 
above).  The  inhabitants  of  Tibet  belong  to  the  Mongoloid  race*. 
Besides  the  Tibetans  so  called,  occupying  ths  greater  part  of  the 
country,  especially  in  the  south  from  west  tc  east,  there  are  Turkio 
tribes  called  Hor  in  the  north-west,  Mongol  tribes  called  Bog  (Sok)  in 
the  north-east,  and  teveral  ill-defined  tribes  on  the  border*  of  China, 
who  differ  from  the  other*.  The  Tibetan  race  is  not  thoroughly 
homogeneous,  a*  may  be  seen  from  the  various  account*  of  travellers. 
On  the  west  they  are  described  as  being  short,  with  an  average 
'stature  of  6  feet  2  inches,  according  to  the  measurements  of  General 
Alexander  Cunningham  ;  in  central  Tibet  and  the  east  they  are  of 
middle  atature,  rather  tall  than  short,— a  difference  resulting  ap- 
parently from  their  intermingling  with  the  surrounding  race*.  A* 
general  characteristics,  they  are  strong,  slender  in  limb,  with  blsck 
eye*  (lightly  oblique,  Urge  mouth,  brown  h»ir,  no  beard,  a  clear 
ruddy  brownish  complexion  with  an  intelligent  expression.'  They 
are  a  Peopl*  of  good  natural  gifts,  mild  in  temper,  true  to  their 
word,  kind  and  simple,  fond  of  music,  dancing,  and  singing,  but 
thoroughly  imbued  with  superstition  and  lacking  enterprise.  Ex- 
ception is  mad,e  of  the  people  of  th*  eastern  borders,  who  are 
deacribed  as  being  cheat*  and  cowards.  The  most  highly  gifted1 
are  th*  inhabitant*  of  Amdo,  the  region  beyond  Kham,  having 
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Koko  hnr  on  the  nortn  and  China  on  the.  east.    Taller  than  the 
Tibetans  of  tho  west,  they  are  famed  for  their  quick  intelligence 
and  open  diapoaition  ;  a  large  proportion  of  the  readers  and  chief 
lama*  of  the  great  school*  and  the  higher'  ofleials  beloug  to  this 
race.   The  nomad  tribea  of  tho  north-east  are  known  by  the  Chineae 
common  appellative  of  Sifan  ("western  aliena").    Thoy  include 
Mongol/Tibetan,  and  other  tribes.     In  ihe  east,  near  tho  borders  of 
China,  are  the  numeroua  tribe*  called  Gyarung  or  Chentui ;  their 
language  haa  been  studied  by  Hodgson,  who  naa  pointed  out  its 
remarkable  similarity  of  structure  to  that  of  tho  Tagals  in  the 
jPhilippiues.    To  tho  south  <£-  these  are  the  Laka  or  Lolo  (mainly 
ioT'Sfe-ehuen),  Lisa,  and  Moso  ;  the  last-named  have  advanced  to 
some  czteut  into  Indo-China.    The  Laka  or  Lolo  are  remarkable 
for  their  European  white  features.    Their  language,  along  with  that 
of  the  Liso  and  Moso,  Itc,  forms  a  group  cognato  to  the  Burmese. 
Not  so  far  east  are  the  Lutzo  or  Kunung,  M  e  lam,  Arru,  Pagny  or 
Djion,  Teln,  and  Remcpu,  all  sneaking  a  dialect  of  Tibetan,  mixed 
with  foreign  words,  for  which  the  name  of  Melam  is  appropriate. 
Savage*  are  found,  says  the  pandit  explorer  A — K,  in  some  of  tho 
valleys  ofthe  range  north  of  Saithang  (i.e.,  the  Altin-tagh  north 
of  the  Syrten  plain).    They  have  a  thick  and  dark  skin,  are  well 
built  and  apparently  well  fed.    They  are  clad  in  skins,  and  live  in 
caves  and  dene  or  under  the  slicker  of  overhanging  rocka.  Doing 
ignorant  of  the  use  of  arms  in  the  chaso,  they  lie  in  wait  for 
their  prey  near  springs  of  water  or  salt  flats.    They  are  remarkable 
for  their  flcotness  of  loot ;  even  a  horseman  finds  difficulty  in  over- 
taking themv   Whenever  they  seo  a  civilized  man  they  run  off  in 
great  alarm.   They  arc  said  to  know  how  to  kindlo  a  firo  by  means 
of  a  flint  ;  and  thoy  flay  tho  animnla  thoy  kill  with  sharp-edged 
ttonr*.    This  is  not  tho  only  survival  of  the  Stone  Age,  for  in  the 
case  of  some  religious  rites  tho  lamas  are  shaved  with  a  "  lightning 
atone."    The  country  is  thinly  peopled  and  large  tracts  in  the 
upper  plateaus  and  Mngari-Khorsum  are  quite  uninhabited.  In 
the  province  of  Khim  the  population  is  very  irregularly  distributed, 
and  the  nomad  character  of  tho  tribes  occupying  a  great  part  of  tho 
upper  country  makes  any  estimate  doubtful.    Tho  central  province* 
of  DbUs  and  gTsang  are  the  most  densely  peopled,  and  A — K  put* 
the  population  of  Lhasa  at  25,197  (7540  being  lamas).    The  totals 
lately  given  by  Chinese  authorities  (4,000,000)  and  by  the  Russian 
staff-officer*  (C.000,000)  are  probably  nearer  tho  truth  than  tho 
11,000,000  and  33,000,000  of  former  authorities.    The  Tibetan* 
are  a  very  sjfcial  people,  and  all  possiblo  circumstances,  espocially 
marriages  and  births,  are  mado  occasions  for  feasting  and  enjoyment. 
The  burial  customs  arc  peculiar.    First  the  hair  is  plucked  out  from 
the  top  of  the  head,  in  order  to  facilitate  transmigration!  The 
corpse  is  not  disposed  of  everywhere  or  always  in  the  same  way 
(lack  of  fuel  sometimes  preventing  cremation),  and  the  lamas  decide 
whether  it  is  to  be  put  away  by  interment,  by  throwing  into  the 
river,  by  burning,  or  by  exposure  to  beasts  and  bird*  of  prey.  Tho 
last-named  modo  (regarded  as  very  honourable)  has  almost  dis- 
appeared in  the  west,  out  is  still  practised  in  the  central  and  eastern 
provinces  ;  the  body  is  cut  in  pieces  and  the  bones  broken  into  frag- 
ments by  professional  corpse  butchers,  and,  when  all  the  flesh  has 
been  devoured  at  the  selected  spot,  called  o!tlr  krod,  to  which  tho 
body  had  been  previously  carried,  it  is  not  unusual  to  throw  the 
remaining  fragments  of  the  broken  bones  into  the  river  ;  sometimes 
tho  phalanges  of  tho  fingers  are  preserved  to  be  used  in  bead-rolls. 
Tho  Jamas  are  generally  inhumed  in  a  sitting  posture,  the  knees 
being  brought  up  to  the  chin  and  corded  together  as  tightly  as 
jMi&siMe.    In  the  ca»o  of  the  gyalpos  or  kalilotis  the  body  is  burned 
in  a  metal  vessel,  the  ashe*  being  afterwards  carefully  collected  to 
be  made  into  an  image  of  the  deceased.      Polyandry  has  been 
practised  from  the  earliest  times,  and  has  been  carried  by  the  spread 
of  tho  race  into  more  genial  countries,  such  as  Bhutan.    Tho  joint 
husbands  are  usually,  but  not  always,  brother*.    Tho  arrangement 
sccm»  to  work  smoothly,  and  women  enjoy  general  consideration, 
according  to  all  traveller*  who  have  spoken  of  the  subject.  The 
wedding  ceremony  takes  place  at  tho  house  of  the  bride  a  parent*, 
after  adequate  presents  have  been  offered  by  the  elder  brother, 
husband  or  bridegroom,  and  without  the  assistance  of  any  priest. 
It  consist*  chiefly  in  the  engagement  of  the  intending  spouse*  and 
tho  placing  of  a  piece  of  butter  by  the  bride's  parent  on  the  head  of 
tho  bridegroom  and  by  his  parent  on  that  of  the  bride.  Unless 
otherwise  stated  by  the  mother  in  each  caae,  the  elder  husband  is 
tho  putative  father  of  the  children,  and  the  others  are  uncles. 
Polyandry  has  resulted  in  the  assignment  to  tho  wife  of  a  pornpiount 
position,  which  in  the  north-cast  and  rist  of  the  country  lias  grown 
among  certain  tribes  into  a  real  sove".  eignty,  of  which  we  hear  from 
the  beginning*  of  Chinese  history,  and  which  ha*  left  certain  sur- 
vival* among  the  Lolo  and  Moso  tribe*  of  the  pre»cnt  day  a*  well 
ma  in  the  late  Burmese  court. 

There  are  two  religion*  in  Tibet — Buddhism,  in  the  shape  of 
Lamaim  (*;.».),  and  an  earlier  creed,  generally  called  the  Bon 
religion,  of  which  not  much  is  known.  Tho  latter,  a  creed  evolved 
from  Shamanism,  doe*  not  seem,  from  what  is  said  in  Buddhist 
book*,  to  have  received  any  regular  form  either  in  doctrine  or  other- 

which  incited  the  Bonpo 


to  seek  in  a  better  organization  the  meaus  of  holding  their  own. 
Thoy  borrowed  much  from  tho  Buddhists,  as  tlu>  latter  did  from 
them.  — many  deitiea  supposed  to  be  Buddhist  because  of  their 
Buddhist  names  being  simply  Bon  gods.    At  the  present  iUy  tho 
two  religions  exist  peaceably  aide  by  aide,  and  the  Bon  creed  has 
numeroua  adherents  and  rich  convent*  in  the  central  province*  of 
DbUs  and  gTsang,  but  few  iu  tho  western  and  eastern  provinces. 
Tho  Bonpo  are  sometimes  called  the  "  Sect  of  the  Black,"  as  distill-  Bospi 
guishedlrom  the  "B>d"  or  Old  and  "  Yellow  "  or  Reformed  Lainaists, 
both  appellations  being  derived  from  tho  colour  of  their  garments 
though  Bonpo  have  been  seen  in  red  is  wrjl  as  in  black.    They  nre 
also  called  Cruh-drun-pa(sco  below).  The  establishment  of  the  Bonpa 
or  Bon-coa,  i.e.,  the  Bon  religion,  is  attributed  to  Cicn-rnba,  also 
called  Bstan-pa  Gsen-rabs,  ie,  Gscn-rab*  of  tho  doctrine,  the  name 
under  which  he  i*  worshipped  in  the  temples  of  his  sect,  a*,  for 
instance,  at  T  sod  am  in  east  Tibet,  not  far  from  Bonga  ;  hi*  ststuc, 
which  occupies  tho  central  place,  represents  him  as  squatting,  with 
his  right  arm  outside  his  red  scarf,  and  holding  iu  his  left  the  vase 
of  knowledgo.      In  a  Bon  tvtra  ho  is  said  to  hold  iu  his  right 
hand  the  iron  hook  of  mercy,  with  which  he  fishes  people  out  of  the 
ocean  of  transmigration,  in  hi*  left  hand  the  seal  of  equality,  and 
to  wear  on  his  head  the  mitra  jewel.     His  full  name  is  Bon  gscii- 
rab* .grun-drun.1    Csen-rahs-mi-po,  or  "(the)  excellent  human 
god,"  another  name  of  tho  aarao  personage,  has  been  identified  by 
some  Tibetan  suthoritiea  with  Lao-tszo  or  Lao-kiun  of  China.  This 
identification,  howovcr,  rests  only  on  the  slender  basis  of  an  apparent 
affinity  of  sound  between  the  itn  of  earn  and  a  common  Chinese 
appellativo  for  the  Taoists.      The  genuine  rcsomblsnccs  between 
Bonpa  and  Taoism  come  from  tho  fact  that  both  religions  have  drawn 
from  similar  sources,  from  the  nativo  rode  Shamanism  which  is  much 
the  samo  in  both  countries,  from  the  tantric  and  esoteric  doctrine* 
of  India,  and  from  Buddhist  ideas.   The  identity  is  sufficient  to  have 
deceived  the  uncritical  mind  of  native  scholars,  and  tho  matter  hi* 
not  yot  been  carefully  examined  by  Europeans.    The  eighth  book 
of  the  Qrub-mtKnk-icl-kyi  mi-loii,  in  twelve  books,  by  a  Tibetan 
lama,  Chkoikyi  Nyima  (1674-1740),  which,  with  three  others,  ha* 
been  lately  translated  by  Sarat  Chandra  Das  (in  Jour.  As.  Soe. 
Bcng.  for  1831-1882),  gives  somo  information  on  the  rise  of  the 
Bonpa  in  the  region  of  Shang-shung,  identified,  not  with  the  modern 
region  of  tho  same  name  in  tho  north-west  of  Lhasa,  but  with 
Guge  or  Ghughe  and  Knaor  or  Upper  15csa.hr.     Three  stages  aro 
pointed  out  in  the  development  of  the  Bonpa  after  the  time  of 
its  mythical  founder,  who  reckoned  among  his  spiritual  descendants 
sages  of  Persia,  Legtang-rnang  (some  names  of  Lao-kiun  ')  of  China, 
of  Thomo,  of  Miniak  (cast  Tibet),  of  Sumpar,  and  of  Shang  shung. 
The  first  stage  is  that  of  the  human  and  historical  founder  of  the 
religion,  a  sago  of  tho  name  of  Shong-h»n,  who  lived  in  the  semi- 
historical  time  of  Thi  dc-tsanpo,  the  sixth  king  of  Tibet  (tho  first  is 
said  to  have  ruled  about  415  B.C.).    The  second  stage,  dating  from 
the  3d  century  B.  c. ,  is  that  at  which  Bon  theories  and  doctrines 
began  to  exist,  a  beginning  coincident  with  the  arrival  in  the 
country  of  three  Bon  priests  from  Kashmir,  Dusha,  and  Shang- 
shung.    Tho  recital  down  to  this  point  gives  evidence  of  the  vague- 
ness of  the  traditions  preserved  by  tho  Tibetan*  with  reference  to 
their  own  beginnings,  and  shows  that  the  author  has  striven  hard 
to  put  together  shreds  of  ancient  reminiscence  within  a  fabulous 
and  mythical  account      With  the  third  stage  we  come  down 
to  historical  times.     It  is  divided  into  three  periods,— the  first 
dating  from  the  arrival  of  an  Indian  pandit  by  way  of  Kashmir, 
who  wrote  some  of  the  Bon  bocks  ;  the  second  being  thst  of  the 
introduction  of  Buddhism  and  the  consequent  persecution  leading 
the  Bonpo  to  multiply  their  sacred  books,  whi.  h  they  concealed  ; 
and  tho  last  being  that  of  tho  revival  of  the  Boipa  and  the  bring- 
ing forth  of  tho  hidden  books  aubscqucnt  to  tho  overthrow  and 
temporary  effacement  of  Buddhism  by  gLang-dhanna  ^908-1 013). 
According  to  this  source,  which,  however,  is  certainly  tinged  by 
Buddhist  prejudice,  it  was  only  at  the  last-mentioned  date  that  tho 
Bonpa  reached  its  completa  organization. 

Eighteen  principal  gods  ana  goddesses  are  enumerated,  includ- 
ing tho  rod  wrathful  razor  spirit,  tho  black  wrathful  razor  spirit, 
the  tiger  god  of  glowing  fire  (the  popular  god  universally  wor- 
shipped), the  messenger  demon  Rgyal-po,  otherwise  Pe(d)ku 
rgyal  po  (much  dreaded  and  worshipped  in  the  central  provinces  : 
he  is  said  to  be  identical  with  the  deity  Kye-pdng  of  Lhasa,  figured, 
a*  a  wooden  stick  or  log  decked  with  rags  ;  see  Jaeschke,  XH'rf. , 
p,  7)  the  god  of  sound,  th*  great  demon,  and  the  serpent  demon. 
Information  is  lacking  as  to  the  specific  characteristics  of  these 
gods,  and  it  i*  not  clear  to  which  of  them  belongs  the  title  of 
iun-tu  bzang  po,  frequently  cited  as  the  chief  Bon  god  ;  he  ia  re- 
puted to  have  a  wife  Yom-ki-long-mo,  th*  eternal  female  principle, 
and  from  their  anion  have  resulted  aU  the  minor  god*  and  tho 
whole  world. 


1  Th*  term  jftih-drvn  (iraiti),  also  applied  la  hts  followers,  niesos  the  cross 
eramponnfe.  the  >ro«fllM,  similar  to  that  of  th*  Buddhists,  from  which  It  differs 
only  In  direction,  th*  Bonpo  manner  of  clrcumsmbulstlon  rrund  a  shrine 
or  deity  betug  from  rifht  to  left,  wb.ll*  th*  Buddhist  manner  Is  from  left  to 
right. 
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Boapa  Of  the  Bonpa  literature  the  only  text  which  has  been  made 
r*.'  Accessible  to  W  estern  acholara  U  a  sutra  translated  by  A.  Schiefner 
J  in  X**-  dt  VAead.  d*  St.  Pittrtb.  (xxviii.,  No.  1)  called  Gitanama 
klu  kbuM  dkar-po  ("  The  holy  white  nigs,  the  hundred  thousand  ") ; 
but  Buddhist  influent*  is  so  manifest  in  it  that  no  correct  idea  or 
the  primitive  Bon  religion  oan  be  derived  from  it  In  a  native 
account,  dating  from  the  18th  century  and  translated  by  Sarat 
Chandra  Das,  the  following  are  enumerated — three  works  on  philo- 
sophy and  metaphysics,  four  meditative  works,  nine  ritual  aerials, 
six  series  of  epistles,  and  four  mystic  works  of.  a  late  period,  in  all 
of  which  the  title  of  the  translated  autre  is  not  made  known.  It 
is  stated  in  the  translation  that  these  Bon  scriptures  originally 
consisted  of  wholesale  plagiarisms,  subsequently  altered  In  ortho- 
graphy and  terminology  from  Buddhist  canonical  works.  The 
Bonpo  are  said  to  have  got  the  counterparts  of  the  Knh-gyur  in 
general  As  a  correlative  of  the  six-syllable  prayer  of  the  lamas 
6m  mani  oad-tne  him  (vulgarly  "om-mani  peme-on  "),  they  have 
one  in  eight  syllables,  which  they  pronounco  ma-lri-mu-trt-ta-la- 
dx*.    The  Bonpo  are  now  frequently  confoundod  with  the  Red 


'llio  ISonpo  are  now  frequently  conioun 
i  or  Buddhists  of  the  Old  school,  who  are 
the  Yellow  or  Reformed  sect  by  their 


History. 

t£stvy>  from  tho  11th  century  rol  the  Chinese  used  to  call  by  the  name 
i  of  Kiing  the  tribes  (about  ISO  in  number)  of  nomads  and  shepherds 
in  Eoko-nur  and  the  north-east  of  present  Tibet ;  but  their  know- 
ledge continued  to  be  confined  to  the  border  tribes  until  the  sixth 
century  of  our  era.  In  the  annals  of  the  T'ang  dynasty  it  is  said 
that  the  population  of  tho  country  originated  from  tho  Bat-Kian 
or  Fah  Kiang  ;  and,  as  the  information  collected  in  the  Unit  part 
of  the  notice  concerning  Tu-bat,  afterwards  Tu-ban,  the  modern 
Tn-fan,  dates  partly  (as  is  proved  by  internal  evidence)  from  a  time 
anterior  to  the  Tang  dynasty  (618  A.D.),  some  degree  of  reliance 
may  be  placed  on  its  statements.  There  we  are  told  that  Fannl, 
a  scion  of  the  southern  Liang  dynasty  of  the  Tu-bat  family  (which 
flourished  from  397  to  416  at  Liang-chu  in  Kan-euh),  who  had 
submitted  to  the  northern  Liang  dynasty,  fled  in  433  with  all  his 
people  from  his  governorship  o?  Lin-sung  (in  Kan-chu)  westwards 
across  the  Yellow  river,  and  founded  beyond  Tsih-shih  ("heapy 
stones")  a  state  amidst  the  Kiang  tribes,  with  a  territory  extend- 
ing over  a  thousand  li.  By  his  mild  and  just  rule  ho  was  soon 
enabled  to  establish  his  away  over  an  immense  territory.  His 
original  state  was  apparently  situated  along  the  upper  course  of 
the  Yalung  river,  an  affluent  of  the  Kln-sha-kisng.  The  foregoing 
statements,  which  are  moat  probably  genuino  history,  are  preceded 
in  Tibetan  chronicles  by  a  mass  of  legends  invented  by  the  nativa 
Buddhist  historians  for  the  purpose  of  connecting  their  monarchy 
with  India. 

i  Through  the  exertions  of  Prinsep,  Georna  de  Kori'v  E.  von  Schlag- 
intweit,  and  Sarat  Chandra  Dm  we  possess  Ave  copies  of  lists  of 
kings,  forming  the  royal  canon  of  Tibet  from  the  legeudary  begin- 
nings between  the  5th  and  2d  century  B.O.  down  to  the  end  of  the 
monarchy  in  914.  But  the  serious  divergences  which  they  show 
(except  aa  to  later  times  and  in  general  outlines)  mako  their  un- 
authentic character  plain.  As  the  last  published  list  is  accom- 
panied by  a  commentary,  it  is  the  easiest  to  follow,  and  requires 
only  to  be  supplemented  here  and  there  from  the  other  lists  and 
from  the  Chinese  sources.  The  first  king,  Gnya-khri  btsan-po,  is 
said  to  hare  been  the  fifth  son  of  King  Prssenadjit  of  Kosala,  and 
was  born  with  obliquely  drawn  eyes.  He  fled  north  of  the  Hima- 
layas into  the  Bod  country,  where  he  was  elected  king  by  the 
twelve  chiefs  of  the  tribes  of  southern  and  central  Tibet.  He  took 
np  his  residence  In  the  Yarlnng  country  south  of  Lhasa.  This 
'i  orlong,  which  borrowed  its  name  from  the  Yalung  of  the  state  of 
Fsnni  Tu-bat,  is  a  river  which  flows  into  the  Yaro-tsaupo.  The 
first  king  and  bis  six  successors  are  known  aa  the  seven  celestial 
khri ;  the  next  series  coosists  of  six  kings  known  as  the  earthly 
Irjf  ;  snd  they  were  followed  by  eight  terrestrial  Ui.  This  three- 
fold succession  is  apparently  an  imitation  or  a  debased  form  of  the 
ancient  legend  of  heavenly,  earthly,  and  human  rulers,  which  was 
carried  into  Persia  and  China,  and  from  the  latter  country  into 
Japan  and  Tibet, — the  relative  number  of  kings  being  altered  in 
the  last-named  countries  to  suit  local  convenicuce  ana  the  small 
amount  of  truth  which  they  contain.  Whilst  giving  an  Aryan 
descent  to  their  first  kings,  the  ancient  Tibetans  assigned  to  their 
princesses  a  divine  origin,  and  called  them  Mama,  "goddess." 
The  gymecratic  habits  of  the  race  are  man.fested  in  the  names  of 
all  these  kings,  which  were  formed  by  a  combination  of  those  of 
their  lwrente,  the  mother's  generally  preceding  that  of  the  father. 
The  m  kings  wen  followed  by  four  rulers  simply  called  U»an 
("mighty  ). 

Then  oecura  a  break  In  the  lineal  descent,  and  the  king  next 
in  order  (<  461)  may  be  the  Tatar  Fanni  Tu-bat,  but  moat  probably 
n  *"n-  Mwessor.  His  name  was  Lha-tbo  thori  gnyan-btsan, 
otherwise  Gnyan-btsan  of  Lha  tho  thori,  according  to  the  custom 
usual  iu  Tibet  of  calling  great  personages  after  the  name  of  their 
wrtholace.    Llia-tho  means     heaps  of  stones,-  and  therefore 


appears  to  be  a  translation  of  Tsih-shih,  "heapy  stones,"  the 
country  mentioned  in  connexion  with  the  foundation  of  a  stato  by 
Fanni  Tu-bat.  It  .ras  during  his  reign  that  the  first  Buddhist  objects 
are  reputed  to  have  reached  Tibet,  probably  from  NepaL  Little 
is  said  of  his  three  immediato  successors.  The  fourth  was  gNam-ri 
srong  btsan,  who  died  inv630.  During  his  reign  the  Tibetans 
obtained  their  first  knowledge  of  arithmetic  and  medicine  from 
China;  the  prosperity  and  pastoral  wealth  of  the  country  were  so 
great  that  "  the  king  built  his  palace  with  cement  moistened  with 
the  milk  of  the  cow  and  the  yak."  To  the  same  king  is  attributed 
the  discovery  of  the  inexhaustible  sa't  mine  called  Chyang-gi- 
ts'wa  (Byang-gi-ts'was  "  northern  salt  "\  which  still  supplies  the 
greater  portion  of  Tibet.  The  reign  of  his  illustrious  son,  8rong. 
btsan  ogam-po,  opened  up  a  new  en ;  he  introduced  Buddhism 
and  the  art  of  writing  from  India,  aod  was  the  founder  (in  639)  of 
Lba-ldan,  afterwards  Lha-sa.  He  was  greatly  helped  iu  his  pros- 
elytiam  by  his  two  wives,  one  a  Nepal  princess,  daughter  of  King 
JtoU  varma,  the  other  an  imperial  daughter  of  China  ;  afterwards, 
they  being  childless,  he  took  two  more  princesses  from  the  Ru-yong 
(="left  corner  "I)  and  Hon  (general  appellative  for  tho  nations 
between  Tibet  and  the  Indian  plains)  countries.  Aa  a  conqueror 
he  extended  his  sway  from  the  still  unsubdued  Kiang  tribes  of  the 
north  to  Ladak  in  the  west,  and  in  the  south  he  carried  his  power 
through  "Nopal  to  tho  Indian  side  of  tho  Himalayas.  How  far 
southward  this  dominion  at  first  extended  is  not  known ;  but  in 
703  Nepal  and  the  country  of  the  Brahmans  rebelled,  and  the 
Tibetan  king,  the  third  successor  of  Srong  btsau  agam-po,  waa  killed 
while  attempting  to  restore  his  power.  It  is  rather  curious  that 
nothing  is  said  of  this  Tibetan  rule  in  India,  except  in  the  Chinese 
annals,  where  it  is  mentioned  until  the  end  of  the  monarchy  in  the 
10th  century,  as  extending  over  Bengal  to  the  sea,— tho  Bay  of 
Bengal  being  called  the  Tibetan  Sea.  J.  R.  Logan  has  found  etio- 
logical and  linguistic  evidence  of  this  domination,  which  was  left 
unnoticed  iu  the  Indian  histories.  Hsng-srong  mang  btaan,  the 
second  son  and  successor  of  Srong  btsan  sgani-po,  continuing  the 
conquests  of  his  father,  subdued  the  Tukuliun  Tatars  around  the 
Koko-nur  iu  663,  and  attacked  the  Chinese;  after  some  adverse 
fortune  the  latter  took  their  revenge  and  penotrated  as  for  as  Lhasa, 
where  they  burnt  the  royal  palace  (Yumbu-lsgang).  Khri  hie 
gtsng-brtan-uieeAg-ts'oms,  the  grandson  of  Mang-srnng  and  second 
in  succession  from  him,  promoted  the  spread  of  Buddhism  and 
obtained  for  bis  son,  Jangts'a  Lhapon,  who  was  famous  for  the 
beauty  of  his  person,  the  hand  of  the  accomplished  princess  Kylm- 
shang,  daughter,  otherwise  *«uy-cA«,  of  the  Chineso  emperor  Juy- 
tsung.  But  the  lady  arrived  after  the  death  of  her  betrothed,  and 
after  long  hesitation  became  the  bride  of  the  father.  She  gave 
birth  in  730  to  Khri  srong  ldeu  btsan,  in.  the  Buddhist  annals  the 
moat  illustrious  monarch  of  his  country,  because  of  the  strenuous 
efforts  he  made  in  favour  of  that  religiou  during  his  reign  of  forty- 
six  years  (743-789).  His  son  and  successor  Muni  btsan-po,  being 
determined  to  raise  all  his  subjects  to  the  same  level,  enacted  that 
there  ahould  be  no  distinction  between  poor  and  rich,  humble  and 
great  He  compelled  the  wealthy  to  share  their  riches  with  the* 
indigent  and  helpless,  and  to  mako  them  their  equals  in  respect  of 
all  the  comforts  and  conditions  of  life.  He  repeated  this  experi- 
ment three  times ;  bnt  each  time  he  found  that  they  all  returned 
to  their  former  condition,  the  rich  becoming  still  richer  and  the 
poor  still  poorer.  The  sages  attributed  this  curious  phenomenon 
to  the  good  and  evil  acts  of  their  former  lives.  Nothing  of  im- 
portance occurred  during  the  following  reigns,  until  that  of  Rol- 
paehen,  who  won  glory  by  his  care  for  the  translations  of  the 
Buddhist  scripture*  which  lie  caused  to  be  completed,  or  rewritten 
more  accurately  when  required.  In  this  reign  a  severe  struggle 
took  place  with  China,  peace  being  concluded  in  821  at  Ch'ang- 
ngan  and  ratified  at  Lhasa  the  following  year  by  the  erection  of 
bilingual  tablets,  which  still  exist  Rolpachen  was  assassinated 
by  the  partisana  of  gLang-dbarraa  and  the  country  fell  into  dis- 
order. gLang-dharina  instituted  a  violent  persecution  of  Buddhism ; 
but  he  was  soon  assassinated  in  his  turn,  and  the  king-lorn  divided 
into  a  western  and  an  eastern  part  by  his  two  sons.  The  partition 
did  not,  however,  prevent  internecine  wars.  The  history  for  soms 
timo  now  becomes  rather  intricate,  and  requires  some  attention. 
Pal  K'or  tsan,  the  second  western  king,  after  a  reign  of  thirteen 
years  died  leaving  two  sons,  Thi  Tali  Fsegpa-pal  snd  Thi  Kyida 
Nyimagon.  The  latter  went  to  Ngsri  (Mngari)  and  founded  the 
capital  Purang ;  he  left  three  sons,  of  whom  the  eldest  declared 
himself  king  of  Msng-yul  (the  Monhuil  of  our  maps),  the  second 
seixed  Purang,  and  tho  youngest,  Detsud-gan,  becsme  king  of  the 
province  of  Shang-shung  (the  modern  Ghughe).  The  revival  of 
Buddhism  began  with  the  two  sons  of  the  last-named,  the  elder  of 
whom  became  a  monk.  The  younger,  Khorre,  inherited  his  father's 
throne,  and  was  followed  in  his  authority  by  twenty  successors. 
Tsii  Tsegpa  also  had  throe  sons, — Palde,  Hodae,  and  Kyide.  The 
descendants  of  the  first  msdo  themselves  masters  of  Cung-t'ang, 
Lugyalwa,  Chyipa,  Lhatie,  Langlung,  aud  Tsakor,  where  they 
severally  ruled  aa  petty  chiefs.  The  descendants  of  Kyide  spread 
themselves  over  the  Mu,  Jang,  Tin.ig,  Yarulag,  and  Cyaltso 
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districts,  whsre  they  slso  ruled  a*  petty  prince*.  Hodde  left  fourt 
■on*, — Phabdose,  Thlda,  Thich'ung,  aud  GnagpA.  Th«  first  and 
fourth  bocamt  muter*  of  Tsangrong,  th*  eecond  took  possession  of 
Amdo  and  Tsongkha,  the  third  became  kins  of  DbUs,  and  removed 
th*  capital  to  Yertung,  eoutk  of  LhAe*.  Ha  waa  followed  on  hi* 
throne  from  ton  to  eon  by  elevon  aueeeaaora.  Uii tery  it  ailent  aa 
to  the  fete  of  the  eaatern  king,  the  other  eon  of  g" 
and  hia  euceeeaora,  hot  the  geographical  namee  of  the 

abore  wake  it  clear  that  the  western  kingdom  had 
1  ite  power  to  the  eaat.  Chronology  ia  doficient  for  all  that 
period.  While  the  dynaety  of  Khorre  in  Shang  ahung  and  that  of 
Thich'ung  in  DbUa  wero  running,  another  authority,  destined  to 
become  the  superior  of  both,  had  arisen  in  Tibet  Khorre'  left  hia 
throne  to  his  son  Lha.de,  who  waa  himself  succeeded  by  hie  three 
eons,  the  youngest  of  whom  invited  the  celebrated  Indian  Buddhist, 
Atiaha,  to  leave  hia  monastery  Yikrama  Shila  for  Tibet,  where 
he  settled  in  the  great  lamaaerai  of  Thoding  in  Ngari.  Besides 
religious  books  ana  teachings,  he  introduced  in  1028  the  mothod 
of  computing  time  by  cycles  of  sixty  years,  "obtained  from  the 
Indian  province  of  Shambala."  He  waa  the  first  of  the  several 
chief  priest*  whose  authority  became  paramount  in  the  country. 
The  kings  of  DbUa  greatly  patronized  them,  aa  for  instance  in  the 
case  of  the  celebrated  8akya  randita  by  the  soventh  of  these  kings, 
Pandita,  at  the  special  request  of  Kuyuk,  the  successor  of  Ogdai, 
paid  a  visit  to  hia  court  in  1240-48.  Five  years  afterwards  Kublai 
Khan  conquered  all  the  eaat  of  Tibet ;  and,  after  he  had  ascended 
the  throne  of  Chine,  the  Mongol  emperor  invited  to  his  court 
Phagspa  Lodoi  Oyaltahan,  the  nephew  of  the  same  Pandita.  He 
remained  twelve  years  with  the  emperor,  and  et  bis  request  framed 
for  the  Mongol  language  an  alphabet  imitatod  from  the  Tibetan, 
which,  however,  did  not  prove-  satisfactory,  and  disappeared  after 
eighty-fivo  years  without  having  been  very  largely  need.  lu  return 
for  his  services,  Kublai  investod  Phagspa  with  sovereign  power  over 
(1)  Tibet  proper,  comprising  the  thirteen  districts  of  U  and  Tseng, 
(3)  Kham,  and  (3)  Amdo.  From  this  time  the  Sakya-pa  lamas 
became  the  universal  rulers  of  Tibet,  and  remained  eo,  at  least 
nominally,  under  twenty-one  succeesive  lamas  during  seventy  years 
(1270-1340).  Their  name  waa  derived  from  the  Sakya  monastery, 
which  waa  their  cradle  and  abode,  and  their  authority  for  temporal 
matters  waa  exercised  by  specially  splinted  regents.  When  tlie 
power  of  the  8akya  began  to  wane,  that  of  the  rival  mon 
Uigung,  Phagdub,  and  Tshal  increased  largely,  and  their 
influence  and  authority  overbalanced  that  of  the  successors  of 


of 

respective 


Phagspa.  It  was  at  this  troubled  epoch  thst  Chyaug  Chub  Gyalt- 
sbau,  better  known  aa  Phagmodtt  from  the  name  of  Ins  native  town, 
appeared  on  the  scene.  .  He  subdued  Tibet  proper  and  Kh.im,  for 
the  contiaued  posseaaioa  of  which  he  was,  however,  compelled  to 
fight  for  several  years  ;  but  ho  succeeded  in  the  long  run,  and  with 
the  approval  of  the  court  of  Peking  established  a  dynasty  which 
furnished  twelve  rulers  in  succession.  When  the  Mongol  dynasty 
of  China  passed  away,  the  Mings  confirmed  aud  enlarged  the' 
dominion  of  the  Tibetan  ruler*,  recogniting  at  the  samo  time  the 
chief  lamas  of  the  eight  principal  monasteries  of  the  country. 
Poace  and  prosperity  gradually  weakened  fhe  benign  rule  of  the 
kings  of  this  dynasty,  and  during  the  reign  of  the  last  but  ono 
internecine  war  was  rife  botwecn  the  chiefs  and  nobles  of  U  and 
Tsaiijr.  This  slate  of  things,  occurring  just  as  the  last  rulers  of 
the  Ming  dynasty  of  China  were  struggling  against  the  encroach- 
ments of  the  Manchus,  their  future  successors,  favoured  the  inter- 
ference of  a  Khoskot  Mongol  prince,  Tengir  To,  called  in  the 
Tibetan  sources  king  of  Kokc-nur.  The  Mongols  were  interested 
in  tho  religion  of  the  lamas,  especially  since  1576,  when  Altai), 
khakan  of  the  Tnmeds,  and  his  cousin  summoned  the  chief  lama  of 
the  most  important  monastery  to  visit  him.  This  lama  was  Sodnain 
rGyatutso,  the  third  successor  of  Ceduudub,  the  founder  of  tho 
Tashilumbo  monastery  in  1447,  who  had  been  elected  to  the  more 
important  abbotship  of  GaUlan  near  Lhasa,  and  was  thus  the  fir»t 
of  the  great,  afterwards  dalai,  lamas.    The  immediate  successor  of 


Gednndub,  who  ruled  from  1475  to  1541,  had  appointed  a  special 
officer  styled  depa  to  control  tho  civil  administration  of  the  country. 
To  Soduain  rGyatntso  the  Mongol  khans  gave  the  title  of  Vadjra 
Dalai  Lama  in  1576,  and  this  ia  the  first  use  of  the  widely  known 
title  of  dalai  lama.  During  tho  minority  of  the  fifth  (really  tho 
third)  dalai  lama,  when  the  Mongol  king  Tengir  To,  under  the 
pretext  of  supporting  the  religion,  intervened  in  the  affairs  of  the 
country,  the  Pan-ch'cn  Lo-sang  Ch'o-kyi  Gyal-ts'ang  lama  obtained 
the  Withdrawal  of  the  invader*  by  the  payment  of  a  heavy  war 
indemnity,  and  then  applied  for  help  to  the  first  Manchu  emporor 
of  China,  who  had  just  ascended  the  throne.  This  step  enraged 
the  Mongols,  and  caused  the  advance  of  Gushri  Khan,  son  and 
successor  of  Tongir  To,  who  invaded  Tibet,  dethroned  all  the  petty 
princes,  including  tho  king  of  Tsang,  aud,  after  having  subjugated 
the  whole  of  the  country,  made  the  fifth  dalai  lama  supreme 
monarch  of  all  Tibet,  in  1645.  The  Chinese  Government  in  1C53 
confirmed  the  dalai  Istna  in  his  authority,  and  he  paid  a  visit  to 
tho  emperor  at  Peking.  The  Mongol  Khoskotes  in  1706  and  the 
Sungars  in  1717  interfered  again  in  the  succession  of  the  dalai 


Luna,  but  the  Chinese  army  Anally  conquered  the  country  in  1720, 
and  the  present  system  of  government  was  established.  The  event* 
which  have  happened  since  that  time  have  been  recorded  in  the 
article*  Lkiu  and  Ladak. 

LaSOUAOX  1  XKD  LlTl.VS.TVHE. 
Bod-akad  1*  the  general  name  of  the  language  of  Tibet,  which  Las 
is  also  occasionally  called  Gaugs-oan-gyi  skad  fit.  "the  glacier* gas 
language  ").    Thi*  name  is  specially  applied  to  the  form*  in  use  in 
DbUs-gTsang.    The  vernacular  is  called  p'4l-t 
language  in  contradistinction  to  the  tot-tkad  or 
Besides  the  Bod-akad  there  are  two  chief  dialects'  in  Great ' 
that  of  Kham*,  spoken  in  the  three  province*  of  Mdo  (Darrtse- 
rodo),  Kham,  and  Gong  in  the  eaat,  and  that  of  Ngari-Khorsnm 
in  the  west    Jaeachka  arranged  these  dialect*  under  three  heads, — 
(1)  weetern,  including  those  of  Baltl  aud  Purig,  the  moet  archaic, 
and  of  Ladak  and  Lahul ;  (2)  central,  including  those  of  8piti  and 
of  DbUa  and  gTaang  ;  (3)  Kham*.    To  the  aame  Bitot  group  belong 
the  Cbanglo  or  Bhutani  or  Lhopa,  the  language  of  Bhutan,  of  which 
we  have  a  grammatical  notice  by  Robinson  (1849),  and  the  8crp* 
and  the  Tax  pa,  of  Tawang,  both  of  which  are  only  known  through 
the  vocabularies  collected  by  Hodgson.    The  later  Takpa  forms  tho 
ttansition  between  the  Bhot  group  and  the  Si-fen  group,  which  in- 
cludes the  Miniak,  Sungpan,  Lilan,  and  Thochn  dialect*,  spoken 
near  the  eaatern  borders,  aa  well  aa  the  Horpa,  spoken  on  a  larger 
area  weet  of  the  preceding,  and  much  mixed  with  Turkic  In- 

1  Tht  Capuchin  friars  who  were  settled  Id  LhlaaJor  a  quarter  or  a  century 
boa  1719  stalled  the  laaftufe:  two  of  Ui«m,  Francisco  Oratio  dclla  Fenna, 
well  known  from  his  accurate  description  of  Tibet,  anal  Casslan  dl  Macerrata 
seat  home  materials  which  wero  utilised  by  the  Augustine  friar  Aug.  Ant.  Georgt 
of  Rtmlnl  0*11-07)  In  his  Alphaittum  Tibtt»n*m  (Rome,  1TC".  «tr>),  a  ponderous 
snd  enn fused  compilation,  which  may  lie  still  referred  to,  bat  with  great  caution. 
Tin  Ttlattan  character*  were  dsawn  by  Delia  Ptnne,  and  engraved  by  Ant. 
Fontarlla  In  178*.     In  1820  Abel  Httausat  published  bis  AerSercAes  nr  lea 
Ia*lHn  Terfam,  a  chapter  of  which  was  devoted  to  Tibetan.    The  next  work 
of  Importance  waa  a  dictionary,  Intended  for  European  students,  which  was 
published,  nlth  Tibetan  types,  st  the  expense  of  the  Cast  India  Company,  In 
ll'S*  at  Berampur,  and  edited  by  John  Marshtuan,  from  a  MS.  copy  made  by 
Fr.  Chr.  O.  Schroder,  a  mlaalonary  In  Bengal,  who  had  aubailtutcd  English 
for  the  Italian  of  the  original.    It  waa  the  unsifted  result  ef  the  labours  of 
aa  ouknown  Italian  missionary,  who  had  bo«a  stationed  either  In  eastern  Titaet 
or  close  to  tin  frontier  In  Bhutan.    It  waa  properly  a  collection  of  all  the 
sentences  be  cnald  gat  written  by  a  nativs  teacher,  completed  with  extracts 
from  tlis  Perfaia  (.mjjij,  a  popular  series  of  legends  shout  Pad  ma  Sniiihhava. 
Unfortunately  the  work  *aa  left  nnflnlshed.  and  unrevlscd,  as  there  wss  nr» 
Tibetan  scholar  to  oorrocl  the  proofs.    Though  richer  in  wurds  than  later 
dictionaries,  the  work  esnitot,  for  theee  rea»i|ns»-be  aecop*.ed  at  an  authority 
on  any  doubtful  point.    The  grammatical  notice,  consisting  of  forty  pages  from 
Sclirooter.  prsnxed  to  this  Dirfiotiory  ef  Ou  HAntnnln,  or  Buf/ia  Ismfunit,  hardly 
deservea  ,  -iitlon.    At  Calcutta  in  ISM  the  Hungarian  Alexander  Cauma  da 
Koroa  (17S«  lei'-')  brought  out  his  Didleaary,  Tibr'sa  and  A'vy'iaa,  and  his 
Cnaaasuir  •/(*<  T'ntla*  Ljajfaoje  (a  fiijplia*,  prepared  on  the  western  frontier, 
where  he  had  raauled  '  for  several  years  St  the  iimnaatrries  of  Yangla  and 
l'ukdal  In  Zaaakar,  and  Anally  at  Knnutn  In  Upper  Resahr,  enjoying  the  help 
of  natire  scholars.    Ilia  works  are  admirable  eo  far  as  cniieerna  the  literary 
language  (chlelly  that  of  the  Budilhlat  translations).    At  St  Peteraburg  3.  J. 
Bchtuhlt  puhliahed  his  Craaamafi*  ttr  Titxtltchtn  Spraeht  In  1839  and  lata) 
7°it«lijca.£rirlvAM  irerfartwrA  Id  1841.  but  neltheT  of  these  works  Jualiflcd  the 
great  pretensions  of  the  author,  whoso  access  to  Mongolian  sources  hail  enabled 
him  to  enrich  the  results  of  his  labours  with  a, certain  amount  of  Information 
unknown  to  his  prcdcccssasa.    In  Fiance  I*.  K.  Foueaux  publiahed  in  1847  a 
tranalatlon  from  the  Aypi  Ichtr  rot  yn,  the  TibcUn  version  of  the  Lalita  i'ipfa m, 
and  in  1858  a  Cmmwtaire  ThiUlniut ;  while  Ant.  Bchiefner  had  begun  at  Bt 
rctersburg  In  1SI9  hia  aeries  of  translations  and  researches.    Ills  ritxtiacAa 
Sim<Iuh  (lsjl-08)  la  a  valuablo  eolleetiun  of  documents  snd  observations.  In 
l&itl  I^]iaius  puhlialied  hia  |4ij^r  VttxrChinuimzhtvnd  Titir/tarAa  /^lu/rY-rnd/laiaK; 
nnd  since  1804  Leon  Fecr  baa  brought  out  in  l*sris  many  Iranalationa  of  rcxta 
from  Tibetan  Duddliist  literature.    In  1849  theVouran/  of  the  Asiatic  Society 
of  Bengsl  lmlilrihcd  eoni]«ralive  vocsbuUrica  of  apoken  and  written  Tibutan 
by  Dryan  ll.  Ilo»lg*on,  and  grammatical  uoticcavf  Tibetan  (according  to  Csoina'e 
grammar)  sml  of  Changlo,  a  Tibetan  dialect,  by  W.  Robinson.    But  it  was  at 
8Jnga|iore  in  I8i2  tlist  tlie  general  relsttonship  of  the  Tibetan  and  the  Buniian, 
n. iw  ailmltted  in  coin|iara1ive  philology,  was  cstablislieil  fur  the  firat  time,  by 
J.  R.  Logan,  In  tli»  Journal  e/l/u  Indian  Ardiijvlajo.    rrof.  Ilsx  Ilullrr,  in  bia 
"  Letter  on  the  Clnaaincation  of  tho  Turanian  Langnagea"  of  1853,  arrived  hi- 
depemlently  st  a  siinilar  concliulon.    In  18^7  the  Moravian  missionaries  eatAH- 
lialied  s  station  at  Kytlang,  di»triet  of  Carta,  British  Lalnil,  in  Latlak,  a  scVinol, 
snd  a  lltliographle  press,  snd  it  js  to  tho  labours  of  II.  A.  Jaeschke  of  this) 
mission  that  ue  sr*  indebted  for  the  most  valuable  materials  for  the  practical 
study  of  Tibetan.    From  1SC0  to  18«7  that  scholar  made  several  important  com- 
munications, chiefly  with  reference  to  the  phonetics  and  the  dialectical  |.ro- 
nuiicialloii,  to  the  academies  of  Berlin  and  St  Petersburg,  snd  in  the  Journal  of 
the  Asiatic  Society  of  Bengal.    In  Ui'J  at  Kyolang  he  published  by  llthograplty 
A  Sserl  ftvrtttal  Cnmanr of  ttr  fittf/ua  Ijnnjnajt,  Kttk  iiwisi  rt/trtntt  to  (Ae 
trolen  dialtctt,  an<l  tin  following  year  a  Itonuniud  Ttlxla*  and  A'«oti-A  Die- 
doniry.   lie  also  publlahol  in  1&7I-7C  at  Onailan  in  Prusaia  by  the  samt  process 
a  Tibetan  and  German  dictionary.   Afterwards  be  prepared  for  tht  English) 
Governments  7ibr(an-E«e<iiA  />ic/<enirr,,  wif*  special  rt/mnet  to  (Aeprnvs  itimj 
dinlxtt.  In  1881.    Dr  U.  Weniol.  ono  of  hit  pupils,  brought  out  lu  IMS  from 
his  UX.  a  SiaipIfArd  TiUlan  Granwnr.    Major  Th,  IT.  Lewis  with  the  help  of 
a  lams  compiled  A  Jfeaawl  of  TiUUn,  or  ratlier  a  series  of  collooutsl  phjrnaca 
which  wss  bmitglit  out  st  Calcutta  In  187°.    A  portion  of  the  Now  Testament 
hss  been  translated  into  Tibetan.     At  regards  nstive  philology,  the  moat 
ancient  work  extant  la  a  grammar  of  the  Tibetan  tongue,  by  Tonrol  BamWota, 
the  Introducer  of  the  Imlian  alpliabet.  pietervod  In  tht  Mafon-ayswr  (rndo 
cxxIrV    Tliis  collection  also  conUins  other  works  of  the  same  kind,  diction- 
srlca  by  later  writers,  translations  of  many  Sanskrit  works  on  grainnvax  I 
vocsbulary,  *c,  snd  bilingual  dictionsries,  &inskrit  snd  Tibetan.    At  •erva.ratet 

?iil.llcatlona  thcrs  arc  sevctal  vocabularies  of  Chlneve  aud  Tll"»tan  ;  Mongrol  ( 
ihetan;  Chinese,  Manchu,  Mongol,  Oetot,  Tibetan,  and  Turkish;  - 
Sanskrit,  llanclm.  Mongol,  and  Chinese.  , 

'  Tlicreare  without  doubt  many  minor  ilodVnyi  or  dlalecta  which  ar%  atttl 
unknowu.  For  Instance,  In  the  Pan  yul  valley  north  of  Lhasa  the  laaabitsantn 
are  said  to  speak  aa  indistinct  skad  lnga. 
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short  in  writing,  tuougn  tliev  are  so  in  Uie  verusculars 
i  of  words  altered  by  phonetic  detrition.  Agglomerations 
nts  are  not  objectionable  ;  and  they  are  often  met  with 


gradients.  'With  the  exception  of  the  Sokpa,  a  Mongol  dialect,  ajul 
of  the  Gyarung,  a  pre-Chiuese  dialect,  the  languages  spoken  in  Tibet 
belong  to  the  large  linguistic  family  commonly  called  Tibeto. 
Barman,  a  division  of  the  Kuen-lun  group,  which  is  a  part  of  the 
Turanc-Seythian  stock. 

The  language  is  more  consonantal  than  vocalic,  though  much 
softened  in  the  central  dialect  The  consonants,  SO  in  number, 
which  are  deemed  to  possess  an  inherent  sound  a,  are  the  follow- 
ing:—ia,  fa,  on,  nga,  ia,  8a,  cija,  nya,  ta,  t'a,  da,  lia,  pa,  p'a,  ba, 
ma,  Ua,  Wit,  dsa,  tea,  tha,  ta,  'ft,  ya,  ra,  la,  shn,  sa,  ha,'a  ,  the  so- 
called  Sanskrit  cerebrals  are  represented  by  the  letters  ta,  fa,  da, 
na,  tka  turned  the  other  way..  Ya,  when  combined  as  second  con- 
sonant with  k-,  p-,  m-,  is  written  nnder  the  first  letter.  Sa,  when 
combined  as  second  letter  with  k-,  t-,  p-,  is  written  nnder  the  first, 
and  when  combined  with  another  consonant  as  first  letter  over  the 
l  are  a,  i,  u,  «,  o,  which  are  not  distinguished 
long  or  short  in  writing,  thongh  they  are  so  in  the  vernaculars 
in  the  case 
of  consonants 

as  initials,  giving  the  appearance  of  telescoped  words — an  appearance 
which  historical  etymology  often  confirms.  Many  of  these  initial 
consonants  are  silent  in  the  softened  dialects  of  the  central  provinces, 
or  have  been  resolved  into  a  simpler  one  of  another  character.  The 
language  is  much  ruled  by  lsws  of  euphony,  which  have  been  strictly 
formulated  by  grammarians.  Among  the  initials,  fire,  viz.,  a,  d,  b, 
m,  'K,  are  regarded  as  prefixes,  and  are  called  so  for  all  purposes, 
though  they  belong  sometimes  to  the  stem.  As  a  rule  none  or 
these  letters  can  bo  placed  beforo  any  of  the  sams  organic  class. 
Post-positions,  pa  or  ba  and  ma,  sre  required  by  the  noun  (sub- 
etsntivo  or  adjoctive)  that  is  to  be  singled  out ;  po  or  bo  (mssc.) 
and  mo  (fern.)  are  used  for  distinction  of  gender  or  for  emphasis. 
The  cases  of  nouns  are  indicated  by  suffixes,  which  vary  their 
initials  according  to  ths  final  of  the  nouns.  The  plural  is  denoted 
wheu  required  by  adding  ono  of  several  words  of  plurality.  When 
several  words  are  connected  in  a  sentence  they  seldom  require  more 
then  one  case  element,  and  that  comes  lest.  There  are  personal, 
demonstrative,  interrogative,  and  reflexive  pronouns,  ss  well  as 
an  indefinite  article,  which  is  also  the  numeral  for  "one."  The 
personal  pronouns  are  replaced  by  various  terms  of  'aspect  when 
speaking  to  or  before  superiors,  and  there  are  many  words  besides 
which  sre  only  employed  in  ceremonial  language.  The  verb,  which 
is  properly  a  participle,  has  no  element  of  person,  and  denotes  the 
conditions  of  tense  and  mood  by  an  external  and  internal  inflexion, 
or  the  addition  of  auxiliary  verba  and  suffixes  when  the  stem  is  not 
susceptible  of  inflexion.*'  Ths  conditions  which  approximate  most 
closely  to.  our  present,  perfect,  future,  and  imperative  are  marked 
cither  by  aspiration  of  the  initial  or  by  one  of  the  five  prefix  con- 
sonants according  to  the  rules  of  euphony,  and  the  whole  looks  like 
a  former  system  thrown  into  confusion  and  disorder  by  phonetic 
decay.  .  As  to  the  internal  vowel,  a  or  «  in  the  present  tends  to 
•  in  the  imperative,  the  *  changing  to  a  in  the  past  and 
;  i  and  ■  are  less  liable  to  change.    A  final  *  is  also  occasion- 


ally added.  •  Only  a  limited  number  of  verbs  are  capable  of  four 
changes;  some  cannot  assume  more  than  three,  somo  two,  and 
many  only  one.  This  deficiency  is  made  np  by  the  addition  of 
auxiliaries  or  suffixes.  .There  are  no  numeral  auxiliaries  or  segrega- 
tive* used  in  counting,*  as  in  many  languages  of  eastern  Asia, 
though  words  expressive  of  a  collective  or  integral  are  often  used 
after  the  tens,  sometimes  after  a  smaller  number.  In  scientific 
and  astrological  works,  the  numerals,  as  in  Sanskrit,  are  expressed 
by  symbolical  words.  In  the  order  of  the  sentence  the  substantive 
precedes  the  adjoctive  and  the  verb  stands  Isst ;  the  object  end 
the  adverb  precede  the  verb,  and  the  genitive  precedes  the  noun  on 
which  it  depends.  An  active  or  causal  verb  requires  before  it  the 
instrumental  instead  of  the  nominstivo  case,  which  goes  only  before 
a  neuter  or  intransitive  verb.  Ths  chief  differences  between  the 
classical  language  of  the  Tibetan  translators  of  the  9th  eentury  and 
the  vernacular,  as  well  as  the  language  of  native  words,  existed  in 
vocabulary,  phraseology,  and  grammatical  structure  and  arose  from 
the  influence  of  the  translated  text*. 

The  Tibetan  language,  in  its  written  and  spoken  forms;  hss  a 
great  interest  for  philologists,  on  account  of  Its  bearing  on  the 
history  of  the  so-called  monosyllabic  language*  of  eastern  Asia.  Is 
the  Tibetan  a  monosyllabic  language  passing  to  agglutination  t  c- 
the  reverse  I  The  lsttsr  is  ths  fact,  as  we  shall  see  further  on. 
The  whole  question  haa  turned  upon  the  elucidation  of  the  pheno- 
menon of  the  silent  letters,  generally  prefixed,  which  diffen  itiate 
the  spelling  of  many  words  from  their  pronunciation,  in  the  central 
dialect  or  current  epeech  of  Lhasa.  As  long  ss  ths  sounds  of  this 
dialect  only  were  known,  the  problem  could  not  be  fully  grasped. 
Bemusat  rather  dubiously  suggested,  while  Schmidt  and  Schiefncr 
maintained,  thst  the  silent  letters  were  a  device  of  grammarians  to 
distinguish  is  writing  words  which  were  not  distinguished  in  speech. 
But  this  convenient  opinion  was  not  sufficient  for  a  general  explana- 
tion, being  supported  by  only  a  few  cases.  Among  these  sre — (a) 
the  addition  of  silent  letters  to  foreign  words  in  snalogy  with 
of  the  language  («./.,  the  Persian  tadjik  wa 


scribed  ttoggztg  or  •*  tiger-leopard, "  because  the  foreign  term  left 
untouched  would  have  been  meaningless  for  Tibetan  readers) ;  (*) 
ths  addition  for  the  sako  of  uniformity  of  prefixed  letters  to  -words 
etyruologically  deprived  of  them;  (e)  the  probablo  addition  of  letters 
by  tbo  Buddhist  teachers  from  India  to  Tlbctsu  words  in  ordsr  to 
make  them  more  similar  to  Sanskrit  expressions  (for  instsncs,  rjs- 
for  "king,"  wiittrn  iu  imitation  of  raja,  though  the  original  word 
wmji  or  she,  as  is  shown  by  cognate  languages).  On  the  other  hand, 
while  phouctically  the  above  explanation  was  not  inconsistent 
with  such  cases  ss  tka,  dtah,  bXnb,  burn,  and  Ufa,  ruga,  ngag,  in yoga, 
Inga,  njail,  and  brtte,  brdxiin,  dbyar,  etc.,  where  the  italicized  letters 
aro  pronounced  in  full  and  the  others  are  left  aside,  it  failed  to  ex- 
plain other  cases,  such  aa  dpra,  mgron,  sjigod,  tpyau,  Strang,  tbntl, 
bkra,  k'ri,  krad,  k'rimi,  k'rus,  kc,  pronounced  <fa,  o*oa,  cod  or 
iwod,  Un,  dnng,  tfcH,  fa,  t'i,  tad  or  ttk,  t'im,  fit,  Ice,  and  many 
others,  whore  the  »|>oken  forms  are  obviously  the  alteration  by 
wear  and  tear  of  sounds  originally  similsr  to  ths  written  forma 
Csoma  da  Sorbs,  who  was  acquainted  with  the  somewhat  archaic 
sounds  of  Ladak,  was  able  to  point  to  only  a  few  letters  as  silent 
But  Msjor  Cunninghsm,  iu  his  book  on  ths  sams  country  (1854), 
held  thst  ths  Tibetan  writing,  when  first  applied  to  the  language, 
was  the  faithful  transcription  of  speech,  and  ne  gave  as  a  proof  that 
the  name  of  the  province  of  U,  written  DbUs,  was  the  hebasm  of 
Ptolemy.  Foucaux,  in  his  Orammairi  (1858),  quoted  a  fragment 
from  a  native  work  on  grammar  several  centuries  old,  in  which  the 
pronunciation  of  the  supposed 
Since  then  the  problem  has  1 
points  only  remain  to  be  < 

tentiou  to  the  dialectical  sounds,  and  showed  in  several  papers  I 
by  the  comparative  table  prefixed  to  hie  dictionary  that  in  the 
western  and  eastern  dialect*  these  sounds  correspond  more  or  lee* 
closely  to  the  written  forma  Thus  the  valuable  testimony  of  these 
dialects  may  be  added  to  the  evidence  furnished  by  foreign  tran- 
scriptions of  Tibetan  words,  loan  words  in  conterminous  language*, 
and  words  of  common  descent  iu  kindred  tongues.  And  the  whole 
shows  plsinly  that  the  written  forms  of  word*  which  an  not  of 
later  remodelling  are  really  the  representativea  of  the  pronunciation 
of  the  language  as  it  was  spoken  at  the  time  of  the  transcription. 
The  concurrence  of  the  evidence  indicated  above  enables  ns  toTorra 
the  following  outline  of  the  evolution  of  Tibetan.  In  the  7th 
century  there  wa*  no  difference  between  the  spoken  and  the  written 
language.  Soon  afterwarda,  when  the  language  wa*  extended  to 
the  western  valleys,  the  prefixed  and  most  of  the  important  con- 
sonants vanished  from  the  spoken  words.  The  ya-tag  and  ra-tag 
or  v  aud  r  subscript  snd  the  *  after  vowels  and  consonants,  were 
still  in  force.  The  next  change  took  place  in  the  central  pro- 
vinces ;  the  re-tags  were  altered  into  cerebral  dentals,  snd  tht  ya- 
tags  became}.  Later  on  the  superscribed  letters, and  finals  a  ind 
s  disappeared,  except  in  the  east  and  west  It  was  at  this  <'«ge 
thst  tno  language  spread  in  Lahul  and  Spiti,  where  the  superset  ibed 
letters  were  silent  *»•  A  »»<•  9  Ana'*  were  hardly  hoard,  and  tv,  as, 
us,  were  ai,  oi,  ui.  The  wort's  introduced  from  Tibet  into  the 
border  language*  at  that  time  differ  greatly  from  those  introduced 
at  an  earlier  period.  The  other  changes  are  more  recent  aid  re- 
stricted to  the  provinces  of  U  and  Tsang.  The  vowel  sounds  ai, 
oi,  ui,  havs  become  I,  9,  fi  j  and  a,  o,  u  before  the  finals  d  and  a 
are  now  a,  8,  a.  The  nudim  have  become  aspirate  tenuea  with  a 
low  intonation,  which  also  marks  the  words  having  a  simple  initial 
consonant ;  while  the  former  aspirates  and  the  complox  initials 
simplified  ia  speech  are  uttered  witha  high  tone,  or,  aa  the  Tibetans 
say,  "with  a  woman's  voice,"  shrill  and  rapidly.  An  inhabitant 
of  Lhasa,  for  example,  finds  the  distinction  between  tk  and  th,  or  be- 
tween t  andz,  not  tn  the  consonant  but  in  the  tone,  pronouncing  th 
and  s  with  a  high  note  and  th  and  s  with  a  low  one.  The  in- 
troduction of  the  important  compensation  of  tones  to  balance 
phonetic  losses  had  begun  several  centuries  before,  as  appears  from  a 
Tibetan  MS.  (No.  462b  St  Petersburg)  partly  published  by  Jaeschke 
(ilonatsber.  Akad.  Btrl.,  1867).  A  few  instances  will  serve  to  illus- 
trate what  has  been  said.  In  the  bilingual  inscriptions,  Tibetan 
and  Chinese,  set  up  at  Lhasa  in  822,  and  published  by  Buahell  in 
1880,  we  remark  that  the  silent  letters  were  pronounced:  Tib»i 
spudgyti,  now  pugyal,  is  rendered  suh-poi-yt  in  Chinese  symbols  ; 
khri,  now  ti,  is  kiehli ;  hiring  is  puhlung ;  snyan  is  uuK-njoh 
and  tu-njoh ;  srowg  ia  iti-Ivn,  tu  tting,  and  si  lung.  These  tran- 
scriptions show  by  their  vsriety  that  they  were  made  from  the 
spoken  and  not  from  the  written  forms,  and,  considering  the 
limited  capacities  of  Chinese  orthoepy,  were  the  nearest  attempt 
at  rendering  the  Tibetan  sounda  Svra  or  spreu  (a  monkey),  now 
altered  into  oVu  at  Lhasa,  (eu  in  Lahul,  Spiti,  and  Tsang,  is  still 
more  recognizable  in  the  Gyarung  ihepri,  and  in  the  following 
degenerated  forms — tkrru  in  Ladak,  strut-go  in  *Kham*  and  ia 
cognate  languages,  soAa  in  Lirubu,  tahtu  in  Lepcha,  rimai  ia 
Tablung  Naga,  tibth  in  Abor  Miri,  thibt  in  Sib»agar  Miri,  tarrha  in 
Kol,  tara  in  Kuri,  kc  Orog-tan  (ant),  now  altered  into  ths  spoken 
Coma,  is  still  tyoma  in  Bhutan,  and,  without  the  suffix,  korok  in 
Gyarung,  k'oro-  in  8okpa,  k'orok,  VaUk  in  Hirenti,  ke.  Orang-no 
(cold),  spoken  (ammo,  is  still  eroajr-mo  in  Takps,  k>yam  in  Bur- 
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neM,  tc  A  respectful  word  for  "  heed  "  ii  «,  written  rf&w,  which 
finds  ita  eognste*  in  Murmi  tkobo,  Kusunda  ehipx,  Sibaagar  Miri 
•tub,  tc.  Ifyw  (bird),  spoken  cAya,  is  still  in  Gyarung.  Brjod 
(to  speak),  pronounced  jod,  is  cognate  to  the  Burmese  pyauhtso,  the 
Garo  6ro/,  £c  The  word  for  "  cowries  "  is  'grim-  in  written,  riirm- 
in  spoken  Tibetan,  and  grxca  in  written  Burmese  ;  Wop  (to  learn), 
spoken  lop,  is  */op  in  Mclam.  "Moon"  is  zlava  in  written  and 
daxoa  in  spoken  language,  in  which  -va  is  a  suffix  ;  the  word  itself 
is  tla-,  cognate  to  the  Mongol  ssara,  Sokpa  sara,  Gyarung  l-rile, 
Vayu  cholo,  Ice,  The  common  spoken  word  for  "head  is  go, 
written  mgo,  to  which  the  Munipuri  moko  and  the  MUhmi  mkura 
•re  related.  Sometimes  the  written  forms  correspond  to  double 
words  which  hare  disappeared.  For  instance,  gye  (eight),  which 
is  written  brgyad  and  still  spoken  rrgyad  in  Balti  in  the  west  and 
Khams  in  the  east,  is  gyad  in  Ladak,  Lahul,  and  U.  The  same 
word  does  not  appear  elsewhere;  but  we  find  its  two  parts  separately, 
such  as  Guruugpre,  Murmi  prt,  Taksya  phrt,  and  Takpa  gytt,  Serpa 
gye,  Garo  ehtt,  kc.  Rta  (horse)  is  reduced  to  la  in  speech,  but  we 
find  ri,  rhyi,  roh  in  Sokpa,  Ilorpo,  Thochu,  Miniak,  and  td,  tah, 
Uh,  Cay  iu  Lhopa,  Serpa,  Murmi,  Kami,  Takpa,  itc.,  both  with  the 
same  meaning.  Such  are  the  various  pieces  of  evidence  obUined 
from  an  ourllcas  number  of  instances.  The  coses  referred  to  above 
do  not,  owing  to  the  difference  of  tho  causes  yield  to  any  explana- 
tion of  this  kind.  And  it  must  be  sdraitted  that  there  are  also 
many  cases,  some  of  them  caused  by  irregularities  of  writing, 
modification  of  spelling  by  decay,  and  by  a  probable  use  of  prefixes 
still  unascertained,  which  also  resist  explanation,  though  the 
account  just  given  stands  good  whatever  solution  the  question  of 
prefixes  may  receive  in  future. 
Liters-  Little  is  known  of  the  non-religious  literature  of  Tibet.  %  The 
tore.  most  popular  and  widely  circulated  book  is  called  The  Hundred 
Thousand  Songs  of  the  Venerable  ifilaraspa.  Their  author  Milar- 
ssrxi  (unless  the  work  should  be  attributed  to  his  disciples),  often 
called  Mila,  was  a  Buddhist  ascetic  of  the  11th  century  ;  according 
to  Jaeschko,  during  the  intervals  of  meditation  he  travelled  through 
the  southern  part  of  middle  Tibet  as  a  mendicant  friar,  instructing 
the  people  by  his  improvisations  in  poetry  and  song,  proselytizing, 
refuting  and  converting  heretics,  and  working  manifold  miracles. 
His  legends  are  not  without  wit  and  poetical  merit.  A  number 
of  poems  written  in  an  elevated  and  special  stylo,  dramatic  works, 
ami  collections  of  fairy  tales  and  fables  are  said  to  be  in  existence.. 
A  very,oxten»ive  work,  the  Djrung  yg  (Sgruns  yg),  regarded  as  the 
national  epic  in  Kham,  has  been  partly  seen  by  Desgodius  and 
Baber.  It  is  in  prose  ;  but  the  dialogue,  interspersed  with  songs, 
is  metrical,  and  is  much  more  extensive  thau  the  prose  framework. 
Religious  discussions  and  philosophical  dissertations  alternate  with 
comic  episodes.  It  includes  three  divisions, — the  Djiung  ling, 
which  describes  the  invasion  of  part  of  Tibet  by  the  Djiung  or 
Moso  ;  the  Hot  ling,  which  recounts  the  conquest  of  the  Hor  (Turk 
tribes)  by  the  Tibetans,  and  conveys  much  historical  information 
In  a  tale  of  magic  and  marvel ;  and  tbe  Djia  ling  (Chinese  division), 
which  narrates  a  contest  of  unknown  date  between  the  Tibetans 
and  the  Chinese.  This  work  has  apparently  never  been  published, 
and  even  the  manuscripts  of  the  three  divisions  cannot,  says  Baber, 
be  obtained  in  a  complete  form.  But  every  Tibetan,  or  ai  least 
every  native  of  Kham,  who  possesses  any  education,  is  able  to  recite 
or  to  chant  passages  of  great  length.    Another  Tibetan  epic,  the 


Oyaldrung,  praises  Dagyolong,  a  famous  warrior  who  subdued  th« 
savage  men  of  Kham.  Besides  these  poems  we  find  allusions  to  a 
sgrung,  referring  to  the  Yesser  Khan.  Dramatic  works  exist,  as 
wall  as  translations  of  Galen,  also  of  the  Ratnayana  in  the  first 
vol.  of  the  Rstodts'ogi  of  the  Bstan-kgyur.  For  the  religious 
literaturofwhich  is  considerable,  see  Lamajem. 

Writing  was  not  introduced  until  the  7th  century.  Notched  Writer 
•ticks  (shing-chram)  snd  knotted  cords  were  in  current  use,  but 
the  la t tor  contrivance  is  only  faintly  alluded  to  in  the  Tibetan 
records,  while  of  the  other  there  are  numerous  examples.  No 
mention  is  anywhere  made  of  a  hieroglyphical  writing,  but  on  the 
eastern  frontier  the  medicine-men  or  tomba  of  the  Moso  have  a 
peculiar  pictorial  writing,  which  is  known  in  Europe  from  two 
published MSS.  (in  Journ.  Roy.  As.  Sot.,  1885,  vol.  xviL) ;  though 
apparently  now  confined  solely  to  purposes  of  witchcraft,  it  perhaps 
contains  survivals  of  a  former  extensive,  system  superseded  by  the 
alphabetic  writing  introduced  from  India.  According  to  tradition 
— a  tradition  of  which  tho  details  are  open  to  criticism — the  alpha- 
bet was  introduced  from  India  by  Tonmi  Samb'ota,  who  was  sent 
to  India  in  632  by  King  Srong  btsan  to  study  the  Sanskrit  language 
and  Buddhist  literature.  Tonmi  Samb'ota  introduced  tho  so- 
called  "writing  in  thirty  characters"  (six  of  which  do  not  exist  in 
Sanskrit)  in  two  styles,— the  "'thick  letters"  or  "letters  with 
heads,"  now  commonly  used  in  printed  books,  and  the  half-cursive 
"cornered  letters,"  so  cslled  from  their  less  reeuiar  heads.  The 
formor  are  traditionally  said  to  have  been  derived  from  the  Lnndzs  - 
character.  The  Landzs  of  Nepal,  however,  is  certainly  not  the 
origin  of  tho  Tibetan  lotter,  but  rather  an  ornamental  development 
of  tho  parent  letter.  The  close  resemblance  of  the  Tibetan  char- 
acters "  with  heads  "  to  tbe  Gupta  inscriptions  of  Allahabad  shows 
th'em  to  have  been  derived  from  the  monumental  writing  of  tho 
period ;  and  various  arguments  appear  to  show  that  the  other 
Tibetan  letter  came  from  the  same  Indian  character"  in  the  style  in 
which  it  was  need  in  common  life.  The  Tibetan  half-cursivo  was 
further  developed  into  the  more  current  "headless"  characters  of 
which  there  are  several  styles.  From  the  monumental  writing  of 
Tibet  was  derived,  for  the  special  use  of  the  Mongols  in  tho  13th 
century,  the  short-lived  writing  known  as  Bogspa,  from  the  name 
of  the  lama  who  worked  it  out. 

Dibtlocrapkf. — Tti«  work*  of  Ciomi  A*  Krtroa,  Alex.  Cunningham,  Barat 
Chandra  Pa*,  Deagodin*.  Lean  Peer,  Ed.  t'oueauv,  A.  A.  Oeorgl,  Bryan  H. 
Hodgeon,  H.  k.  Ja**chk«,  Th.  It.  Lewln,  Max  Waller,  A.  IlemuMt.  V.  Robin- 
son, 3.  J.  Schmidt,  F.  0.  u.  Sehroeler,  and  A.  Schlefner  have  been  already  men- 
tioned, and  thOM  of  J.  W.  Btuhcll,  A.  Campbell,  T.  YV.  Rhys  David*.  II  ue  and 
Oabet,  Koeppen,  C.  Narkham,  Palla*,  Saanang  Baatsen,  bohott,  Pundit  Kals 
Singh,  and  other*  are  refund  to  under  LAHAiau,  Lad* a  asd  Baxti,  and 
Lhasa  Tbe  following  al*o  may  be  natnM :  B.  Colborn*  Baber, 

"Travela  and  Researches  la  Weetern  China,**  In  A>».  Gtogr.  Sec  SuvpU  Paper*. 
1.,  188J  ;  C.  H.  Deagodle*,  Li  Thibet  d'aprii  I*  ccrrtrpondar.a  da  A/uftaiuirea, 
Pari*,  1S8S  ;  Th.  Duki,  Lift  n*d  H'orl*  of  AUiandir  Ctoma  dt  Xorot,  London, 
1884  ;  Konrad  Oanaenmilller,  716*1,  Btutlgart,  1878  ;  Kriek,  lUlnlto*  «f  *u» 
Vayooe  an  Tkibtt  <n  USt.  Pari*,  1844 :  A.  Kri*hna,  Kxptomtio*!  in  Crtat  Tibet 
and  ttongvlla,  made  In  1879-83 ;  Jtiport  prepared  by  J.  B.  If.  Henncaaey,  Dehra 
Dun,  1881,  fol.  (  Teiiien  de  Lncouperte,  "  beginning*  of  Writing  in  and  around 
Tibet,"  In  Jetrn.  Aoy.  At.  Sot.,  1885,  rrvtl. ;  Id.,  The  Inafuaen  a/  CAdia  bfjzrt 
lAf  (.linear,  London,  1887  ;  J.  R.  Logan,  lu  /earned  ef  the  Indian  Arrkiprlaoo 
Eatttm  Attn.  vol.  \L,  Singapore,  18J2 ;  W.  Wondvilla  Rneklll,  "Th*  Early 
Iltatory  of  Bod-yul,"  append,  to  T»«  Hft  */  A*  Buddha,  from  Tibetan  aourcea, 
London,  1884  ;  Em.  vou  schlaglntvrelt.  Die  Xorniae  ton  Tibet,  Munich,  ISO&,  and 
Ibtddhitm  in  Tibet,  London,  1883:  H.  Straehey,  PAyaioal  Ceoernnay  of  IKsXeri* 
Tibtt ;  Trotter,  Joum.  &>,.  Otoe.  Set,,  1877,  vol.  xlvu.;  H.  Yoie,  fki  Book  o/Ser 
Mara,  Pole, id  ed.,  Loadon,  1B34.  ft.  mL.) 


TIBULLUS,  Ai-bius  (e.  54-19  B.C.),  tos  the  second  in 
the  tetrad  of  tho  elegiac  poets  of  Borne.  As  we  leant 
from  Ovid,  he  was  the  successor  of  Cornelius  Gallus  and 
the  immediate  predecessor  of  Propertius.  The  informa- 
tion which,  we  possess  about  him  is  extremely  meagre. 
Besides  the  poems  themselves— that  is  to  say,  tho  first  and 
second  books— »we  have  only  a  few  references  in  later 
authors  and  a  short.  Life  of  probable  but  not  undoubted 
genuineness.  We  do  not  know  his  praenomen ;  aud  his 
birthplace  is  uncertain.  It  is,  however,  a  plausible  con- 
jecture that  he  came  from  G4>ii.  The  year  of  his  birth 
has  been  variously  assigned;  bul  54  B.C.  may  bo  taken  as 
approximately  correct.  This  would  mJce  him  about  twenty- 
five  when  he  accompanied  Messala  on  his  Aquitanian  cam- 
paign in  29,  and  thirty-five  at  his  untimely  death  in  19. 
His  station  was  that  of  a  Boman  knight;  and  he  had 
inherited  a  very  considerable  estate.  But,  like  Virgil, 
Horace,  and  Propertius,  he  seems  to  have  lost  the  greater 
part  of  it  in  41  amongst  the  confiscations  which  Antony 
and  Octavian  found  expedient  to  satisfy  the  rapacity  of 
their  victorious  soldiery.  Tibullus,  like  Propertius,  seems 
to  have  lost  his  father  early.   He  once  mentions  his  mother 


and  sistor ;  and,  according  to  Ovid's  elegy  upon  him,  they 
were  alive  at  his  death. 

Tibullus's  chief  friend  and  patron  was  M.'Valorina 
Messala  Corvinus,  himself  an  orator  and  poet  an  well  us  a 
statesman  and  commander.    Messala,  like  Maecenas,  was 
the  centre  of  a  literary  circle  in  Borne  ;  but  the  bond  be- 
tween its  members  was  that  of  literature  alone.  They 
stood  in  no  relations  to  tho  court;  and  tho  name  of 
Augustus  is  never  once  to  be  found  in  the  writings  of 
Tibullus.    It  was  doubtless  this  community  of  taste  which 
gained  the  young  poet  the  friendly  notice  of  Messala,  who 
offered  him  an  honourable  position  on  his  private  staff 
when  ho  was  despatched  at  the  end  of  30  by-Augustus  to 
quell  the  Aquitanian  revolt    Tibullus  distinguished  him- 
self in  the  campaign  and  was  decorated  for  his  services. 
But  this  did  not  rouse  in  him  any  military  ardour.  His 
tastes  lay  in  quite  other  directions ;  and  he  always  speaks 
of  war  with  horror  and  dislike.    At  the  end  of  the  war 
in  29  Tibullus  returned  to  Borne,  and  thenceforward  his 
life  seems  to  have  been  divided  between  Borne  and  his 
country  estate,  though  his  own  preferences  were  altogether 
for  the  country  life.    Soon  after  his  return  he  made  the 
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acquaintance  of  his  first  love,  Delia.  This  is  what  he 
calls  her  in  his  poems ;  but  we  learn  from  Apuleius  that 
hor  real  name  was  Plania.  Delia  seems  to  have  been  a 
woman  of  middle  station.  It  is  impossible  to  give  an 
exact  account  of  the  intimacy.  The  poems  which  refer  to 
her  are  arranged  in  no  chronological  order.  She  appears 
now  as  single,  now  as  married ;  but  we  do  not  hear  any- 
thing either  of  her  marriage  or  of  her  husband's  death. 
It  is  clear,  however,  that  it  was  the  absence  of  ber  hus- 
band on  military  service  in  Cilicia  which  gave  Tibullua  the 
opportunity  of  making  or  renewing  the  acquaintance.  It 
was  not  dropped  when  he  returned,  probably  with  Messala 
in  27.  It  was  not  a  difficult  task  to  deceive  the  simple 
soldier ;  and  Delia  was  an  apt  pupil  in  the  school  of  de- 
ception,— too  apt,  as  Tibullus  saw  with  dismay  when  he 
found  that  he  was  not  the  only  lover.  His  entreaties  and 
appeals  were  of  no*  avail ;  and  after  the  first  book  wo  hear 
no  more  of  Delia.  It  was  during  the  earlier  period  of  this 
attachment  and  probably  in  the  spring  of  28  that,  yielding 
to  his  friend's  earnest  and  repeated  requests,  Tibullus  left 
Delia  to  accompany  Messala  on  a  mission  to  Asia.  lie 
fell  ill,  however,  and  could  not  get  farther  than  Corcyra. 
In  the  second  book  the  place  of  Delia  is  taken  by  Nemesis, 
which  is  also  a  fictitious  name.  Nemesis  (like  the  Cynthia 
of  Propertius  )  was  a  courtesan  of  the  higher  class  ;  and  she 
had  other  admirers  besides  Tibullus.  He  complains  bitterly 
of  his  bondage,  and  of  her  rapacity  and  hardhcartedncss. 
In  spite  of  all,  however,  she  seems  to  have  retained  her 
hold  on  him  until  his  death.  Tibullus  died  prematurely, 
probably  in  19,  and  almost  immediately  after  Virgil,  in 
order,  as  their  contemporary  Domitius  Uaraua  pathetically 
puts  it, 

"  That  none  might  sing  of  gentle  love  in  elegy's  sad  lay, 
Or  gallant  march  of  royal  war  on  epic  foot  may." 

The  character  of  Tibullus  is  reflected  in  his  poems.  Though  not 
an  admirable  it  is  certainly  an  amiable  one.  He  was  a  man  of 
generous  impulses  and  a  gentle  unselfish  disposition.  He  was  loyal 
to  his  friends  to  the  verge  of  self-sacrifice*  as  is  shown  by  his  leaving 
Delia  to  accompany  Messala  to  Asia,  and  constant  to  his  mistresses 
with  a  constancy  but  ill  deserved.  His  tenderness  towards  thera  is 
enhanced  by  a  refinement  and  delicacy  of  feeling  which  are  very 
rare  amongst  the  ancients.  Horace  and  the  rest  taunt  the  cruel 
fair  with  the  retribution  that  is  coming  with  the  years,  when  they 
will  exult  over  the  decay  of  the  once  imperious  beauty.  If  Tibullua 
refers  to  such  a  fate,  ho  docs  it  by  way  of  warning  and  not  in  any 
rwtty  spirit  of  triumph  or  revenge.  Cruelly  though  ho  may  have 
Men  treated  by  his  lova,  he  does  not  Invoke  curses  upon  her  head. 
He  goes  to  her  little  sister's  grave,  huug  so  often  with  his  garlands 
and  wet  with  his  tears,  and  bemoans  his  fate  to  the  dumb  ashes 
there.  Tibullus  haa  no  leanings  to  au  active  life :  hia  ideal  is  a 
qniet  retirement  in  the  country  with  the  loved  one  at  hia  aide.  He 
has  no  ambition  and  not  even  the  poot'a  yearning  for  immortality. 
His  mn»  may  go  packing  if  it  cannot  propitiate  the  fair.  As 
Tibullus  loved  the  country  life,  its  round  of  simple  duties  and 
innocent  recreations,  so  he  clang  to  its  faiths,  and  in  an  age  of  erode 
materialism  auil  tho  grossest  superstition  he  waa  religion*  in  the 
old  Roman  way.  A  simple,  gentle,  affectionate  nature  such  as  his 
could  not  fsil  to  win  esteem  ;  and  hia  early  death  caused  deep  regret 
in  Rome.  Tibullus  waa  remarkable,  his  biographer  tells  ns,  for  his 
good  looks  and  the  caro  that  ho  bestowed  upon  hia  person.  Aa  a 
poet  he  reminds  us  in  many  respects  of  the  English  Collins  His 
clear,  finished,  and  yet  unaffected  style  made  him  a  great  favourite 
with  hia  countrymen  and  ptaced  him,  in  the  judgment  of  Quin- 
tilian,  at  the  head  of  their  elegiac  writers.  And  certainly  within 
hia  own  range  he  has  no  Roman  rival.  For  natural  grace  and 
tenderness,  for  exquisiteness  of  feeling  and  expression,  ho  stands 
alone.  He  has  far  fewer  faulta  than  Propertius,  and  in  particular 
he  never  overloads  his  lines  with  Alexandrian  learning.  But,  for 
all  that,  his  rauga  is  limited  ;  and  in  power  and  compass  of  ima- 
gination, in  vigour  and  originality  of  conception,  in  richness  and 
variety  of  poetical  treatment,  he  is  much  his  inferior.  The  same 
differences  are  perceptible  in  the  way  the  two  poets  handle  their 
metre.  Tibullus  is  smoother  and  more  musical  but  liable  to  be- 
come monotonous  ;  Propertius,  with  occasional  harshnesses,  is  more 
vigorous  and  varied.  It  need  only  be  added  that  in  many  of 
Tibullus'a  poems  a  symmetrical  composition  is  obvious,  although 
the  symmetry  must  never  be  reduced  to  a  fixed  and  unelastio  scheme. 

It  is  probable  that  w»  hava  lost  some  of  the  genuine  poems  of 
Tibullua,    On  tha  other  hand,  much  has  come  down  to  us  under 
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hia  nam*  which  must  certainly  be  assigned  to  others.  Only  the 
first  and  second  books  of  the  usual  order,  or  about  1240  verses,  can 
claim  his  authorship.  The  first  book  consists  of  poems  written  at 
various  time*  between  SO  end  26.  It  waa  probably  published  about 
25  or  24.  The  second  book  seems  to  have  been  a  posthumous  publi- 
cation. It  is  very  short,  containing  only  428  veraea,  and  is  evi- 
dently incomplete.  In  both  books  occur  poems  which  give  evidence 
of  internal  disorder ;  but  scholars  cannot  agree  upon  the  remedies 
to  be  applied. 

The  third  book,  which  contains  290  verses,  is  by  s  much  inferior 
hand.  The  writer  calls  himself  Lygdamua  and  the  fair  that  he 
sings  of  Nespra.  He  waa  born  in  the  same  year  aa  Ovid,  in  the 
consulship  of  Hirtius  and  Pansa ;  but  there  is  nothing  Ovidian 
about  his  work.  He  has  very  littlo  poetical  power,  ana  his  style 
is  meagre  and  jejune.  He  has  a  good  many  reminiscences  and  imi- 
tations of  Tibullus  and  Propertiua  ;  and  they  arc  not  always  happy. 
The  separation  of  the  fourth  book  from  the  third  has  no  ancient 
authority.  Thcv  form  one  in  the  best  MSS.,  and  are  quoted  as  one 
in  the  anthologies  of  the  Middle  Ages.  The  division  dates  from 
the  revival  of  letters,  and  is  due  to  the  Italian  scholars  of  the  15th 
century.  The  fourth  book  consists  of  poems  of  very  different 
quality.  The  first  is  a  composition  in  211  hexameters  on  the 
achievements  of  Mesaala  ;  and  very  poor  stuff  it  is.  The  author  is 
unknown  ;  but  he  waa  certainly  not  Tibullua  The  poem  itself  was 
writ  ton  in  31,  the  year  of  Meaaala'a  consulship.  The  next  eleven 
poems  relate  to  tho  loves  of  Sulpicia  and  Cerinthus.  SulpiciB  wat 
a  Roman  lady  of  high  station  and  the  daughter  of  Valeria,  Mcssala's 
sister.  She  had  fallen  violently  in  love  with  Cerinthus,  about 
whom  we  know  nothing  but  what  the  poet  tells  ns ;  and  he  soon 
reciprocated  her  feelings.  The  Sulpicia  elegies  divide  into  two 
groups.  The  first  comprises  iv.  2-0,  containing  uineiy-four  lines, 
in  which  tha  theme  of  the  attachment  ia  worked  up  into  four  grace- 
ful poema  composed  for  Sulpicia  and  Cerinthus  alternately.  The 
second,  iv.  8-12  (to  which  eeven  should  be  added  X  consists  of 
Sulpicia'a  own  letters.  They  are  very  short,  only  forty  lines  in  all ; 
but  they  have  a  quite  unique  interest  as  being  the  only  love  poems 
by  a  Roman  woman  that  have  escaped  the  ravages  of  time.  Their 
frank  and  passionate  outpourings  remind  us  of  Catullus.  The 
style  and  metrical  handling  betray  the  novice  in  poetical  writing ; 
and  the  Latinity  ia  "femintne."  The  thirteenth  poem  (twenty- 
four  lines)  claims  to  be  by  Tibullus  ;  but  it  is  a  miserable  forgery.' 
It  ia  littlo  more  than  a  cento  from  Tibullus  and  Propertius.  Tho 
fourteenth  is  a  littlo  epigram  of  four  lines.  There  Li  nothing  to 
determine  its  authorship.  Last  of  all  comes  the  epigram  of  Dotnitius 
Mai^ua  already  referred  to.  To  sum  up:  the  third  and  fourth 
books  appear  in  the  oldest  tradition  as  a  single  book  ;  if  separated, 
they  would  contain  only  290  and  S73  lines  respectively,  as  against 
812  of  tho  first  book  and  428  of  the  incomplete  second  ;  and  they 
comprise  pieces  by  different  authors  and  in  very  different  styles, 
none  of  which  can  bo  assigned  to  Tibullus  with  any  certainty.  The 
natural  conclusion  of  this  ia  that  we  have  here  a  collection  of 
scattered  compositions  relating  to  Msaaala  and  tho  members  of  his 
circle  which  has  been  added  as  sn  appendix  to  the  genuine  relics  of 
Tibullus.  When  this  collection  was  made  cannot  lie  exactly  de- 
termined ;  bnt  it  was  certainly  not  till  after  the  death  of  Tibullus, 
and  probably  not  till  after  Messala'a.  Besides  the  foregoing,  two 
pieces  in  the  collection  called  Priapea  have  been  attributed  to 
Tibullus  ;  but  there  is  very  littlo  external  and  no  internal  evidenco 
of  his  authorship.  The  text  of  Tibullua  is,  on  the  whole,  better 
preserved  than  that  of  Catullus,  and  still  more  so  than  that  of 
Propertius.  But  it  still  contains  msny  corruptions  and  several 
lacunae,  besides  the  disarrangements  already  referred  to. 

The  value  of  the  short  Vita  Tiiulli,  which  is  found  at  the  end 
of  the  Ambrosian  and  Vatican,  also  of  inferior,  MSS.,  has  been 
much  discussed.  £.  Baehreua  maintains  thst  it  is  genuine,  and 
possibly  an  abstract  from  the  book  of  Suetonius,  Dt  Po<1i$, — »  con 
jocture  supported  by  the  fact  that  even  in  so  short  a  piece  of  writing 
more  than  on*  Suetonian  phrase  occurs  (Baehr. ,  Tiiullischt  Blali,, 
p.  4  *?.), — whilo  SchuUe  (ZtacAr./.  d.  Oymmsialtecun,  Berlin,  xxxii. 
«58)  regards  it  as  a  mere  rifacimtnlo  of  Horace,  Ep.,  i.  4,  and 
various  passages  in  Tibullua.  E.  Hiller  {Mitin.  ifus.,  xviii.  850) 
thinka  it  genuine,  but  assigns  it  to  the  late  classical  period, — a 
view  quite  consistent  with  an  ultimate  Suetonian  origin.  It  is  aa 
follows  : — "  Albius  Tibullus,  equaa  R.  e  Gabiia  [Baehrena's  ingeni- 
ous conjecture  for  the  MS.  eques  rtgalis,  R.  being  the  customary 
abbreviation  for  Smnanus],  inaignis  forma  cultuque  corporis  observa- 
bilis,  ante  alios  Corvinum  Mcsaalam  ob  ingenium  [so  Baehr.,  MSS. 
origimm,  others  oratortm]  dilexit,  cuius  et  contubernalis  Aquitanico 
hello  militaribus  donia  donatus  eat.  Hie  multorum  iudicio  principem 
inter  elegiographos  optinet  locum.  EpUtula!  quoque  eiua,  quam- 
qnam  breves,  omnino  utiles  aunt  feo  tha  MSS. ;  Baehrens  reads 
tubliht.  The  letters  referred  to  are  Sulpicia'a].  Obiit  adulescons, 
nt  indicat  epigramma  superscriptum "  (>.«.,  the  one  ascribed  to 
Domitius  Marsus.  These  words  seem  to  be  a  later  addition  to  the 
Lift). — Another  moot  queation  of  some  importance  is  whether  our 
poet  should  bo  identified  with  the  Albius  of  Horace  {Od.t  i.  S3 ; 
Epitt.,  L  4),  as  is  done  by  the  commentator  Porphyno  (200-260 
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K.D.)  in  his  Scholia.  In  the  former  passage  Horace  tall*  Albius  to 
moderate  his  grief  at  the  cruelty  of  Glycera,  Dor  to  descant  in 
piteous  elegies  on  her  broken  faith  and  the  victory  of  a  younger 
rival.  It  la  clear  that  Glycera  cannot  be  Nemesis ;  for  it  u  a 
pseudonym,  as  the  context  shows,  and  Ilorace  would,  of  course, 
have  used  the  same  pseudonym  as  Tibullus.  '  If,  on  the  other 
hand,  Nemesis  were  a  real  name,  Ilorace  had  no  occasion  to  use 
a  pseudonym.  It  is  possible  that  Tibullus  had  another  mistress, 
Glycera,  of  whom  we  know  nothing  further,  and  that  the  miserahiUs 
tUgi  have  perished  ;  but  this  is  a  mere  supposition.  The  Albiu*  of 
the  epistle  has  in  estate  at  Pedum,  where  Horace  conjectures  he 
may  be  musing  or  writing.  He  is  handsome,  rich,  and  knows  how 
to  enjov  life.  He  is  wise  and  has  the  gift  of  speech,  popularity, 
reputation,  and  good  health  abunde, -an  enviable  list  of  attributes, 


but  certainly  ono  which  does  not  agree  very  well  with  what  wo 
know  from  elsewhere  of  Tibullus.  The  theory,  then,  that  these 
passages  refer  to  Albius  Tibullus  must  be  pronounced,  with  Baehrens, 
unproven  ;  and  the  forma  of  Horace's  Albius  must  not  be  used,  as 
Schulxe  uses  it,  to  subvert  the  credit  of  the  intiqnis  forma  of  the 
Lift.— Ovid,  Triit.,  iv.  10,  53  sq.,  "successor  fuit  hie  [Tibullus] 
tibi,  Galle,  Propertius  illi,  qusrtus  ab  his  aerie  temporis  ipse  fui. 
In  the  preceding  couplot  he  bad  said,  "  Yergiliur*  vtdi  tantuin  neo 
amara  Tibullo  tern  pus  amiciti/e  fata  dedere  mess."  Ovid,  who  was 
born  in  43,  would  be  only  twenty-four  at  Tibullua'a  death  if  it 
occurred  in  IS. — The  loss  of  Tibullus's  landed  property  is  attested 
by  himself  (L  I,  19  ay.),  "  Vos  quoque  felicls  quondam,  nunc 
pauperis  agn  rastodes,  fertis  tnuncra  veatra,  Lares.  Tunc  vitula 
innumeroa  lustrabat  cssaa  inveucos ;  nunc  agna  exigui  eat  hostia 
parva  soli"  (comp.  4l,  42).  Its  cause  is  only  an  inference,  though 
a  very  probable  one.  That  he  was  allowed  to  retain  a  portion  of 
his  estate  with  the  family  mansion  is  clear  from  iL  4,  53,  "Quia 
stiam  sedes  iubeat  si  vendere  a  vitas,  ite  sub  imperium  sab  titulam- 
que,  Lares."  Compare  the  passages  quoted  above  and  L  1,  77,  78.— 
Messala  composed  epigrams  (Plin.,  Ep.,  v.  8)  and  bucolic  poems 
(comp.  the  paeudo-Virgilian  OalaUpton,  ii) ;  but  he  waa  more  con- 
spicuous a*  a  patron  than  as  a  poet  On  his  circle  and  that  of 
Mfficenaa,  see  Teuffel,  Oeseh.  <Ur  romisehtn  Literatur,  4th  cd.,  p. 
431  (vol.  L  p.  880  of  the  Eng.  tranaL).  Other  members  of  the  circle 
were  Moasala'a  brother,  Pcdius  Pnblioola,  .fimiliua  ilacer  (probably 
the  Macer  addressed  in  iL  8),  Valgiua  Rufus,  Lygdamus,  Sulpicia, 
and  others,  and  even  Ovid  to  a  certain  extent  (Ov.,  font.,  L  7,  28 
as.;  Trial.,  iv.  4,  27  sq.%  Tibullus  wsa  Mesaala's  eontubernalls  in 
tbe  Anuitanian  war  {Vita  Tib.  and  Tib.,  L  7,  9  sq.,  a  poem  com- 
posed lor  Mesaala's  triumph).  It  should  be  stated  that  the  date  of 
the  Aqnitanian  campaign  is  still  undetermined.  It  has  been 
assigned  to  30,  29,  and  28.  Ho  received  miiitaria  dona  ( Vita) ; 
Bachrens  unkindly  suggests  it  was  for  purely  poetical  services  (Tic. 
Bl.,  p._  16).  Tibullus's  dislike  of  war  is  always  coming  to  the  surface 
(e.g.,  L  3  ;  i.  10),  and  so  also  his  love  of  quiet  and  retirement  (i.  1  : 
ii.  1 ;  3,  1  — Apuleius  {Apol.,  10),  "accusant  Tibullum  . . .  quod 
ei  sit  Plania  in  animo,  Delia  in  versa  "  ;  this  is  the  most  probable 
form  of  the  name,  Delia  (Sn\ot)  being  a  translation  of  Plania.  As 
regards  hsr  station,  it  should  be  noticed  that  she  wsa  not  entitled 
to  wear  the  ttola,  the  dress  of  Roman  matrons  (L  8, 88).  Her  husband 
ioned  as  sbaent  (L  2, 87  sq.\  She  eludes  the  custodea placed 
over  her  (i.  2,  16,  and  8,  7%  Tibullua's  suit  was  favoured  by  Delia's 
mother,  of  whom  he  speaks  in  very  affectionate  terms  (L  6,  57  sq.). 
For  Tibullus's  illness  at  Corcyra,  see  L  8,  1  sq.,  55  «.  The  fifth 
elegy  was  written  during  estrangement  (discidium)  and  the  sixth 
after  the  return  of  the  husbaniaud  during  Delia's  double  infidelity. 
On  the  difficulty  of  "  harmonizing "  the  Delia  elegies,  see  F.  Leo 
(in  Kiessling  snd  WilamowiU-Mollendorrs  Pkilol.  Untert.,  ii  pp. 
19-  23),  who  is,  howovor,  too  sceptical  Any  other  attachments  that 
Tibullus  formed  (such  as  tho  supposed  one  for  Glycera)  must  have 
fallen  between  the  end  of  the  Delia  and  the  beginning  of  the 
Nemesis  connexion.— Ovid,  writing  at  the  time  of  Tibullus's  death 
(Am.,  iii  9,  31),  says — "Sio  Nemesis  longum,  sic  Delia,  nomen  habe- 
bunl  sltera  cura  recena,  altera  primus  amor."  Nemesis  is  the  sub- 
ject, of  book  iL  8,  4,  6.  The  mention  of  a  Una  (iL  6)  settles  ber 
position.  The  connexion  had  lasted  a  year  when  iL  5  was  written 
(see  ver.  109).  It  is  worth  noticing  that  Martial  selects  Nemesis  as 
th*  source  of  Tibullus's  reputation,  "fanw  est  argnti  Nemesis  lasciva 
Tuulh  (Epigr.,riii.  73,  7);  compare  xiv.  193,  "usait  araatorom 
N  in<-sis  lasciva  Tibullura.  in  tota  iuvit  quern  nihU  esse  domo," 
where,  uowever,  the  second  lino  is  taken  from  one  of  the  Delia 
elegie^  Ovid,  Amor* >,  ilL  9,  58,  "me  tenuit  moriens  deficiente 

ITS.  °Lthu  ^  onIy  1x5  ■«  »>y  reference  to  Tib.,  LI. 

eOjWhere  Delia  is  addressed,  "te  teneara  moriens  deficiente  manu." 
—  lUe  epigram  or  Dommos  Marsus  on  his  death  is  as  follows  :  "Te 
quoque,  Vergilio  comitem,  non  asqua,  Tibullo,  Mora  iuvenem  campos 

^J^r^F*-**^  Ms*  lDol,«  1«1  newt  amores  Mt 

SanHH.  P"1*-  -Tibulln.  condemns  tho  rough 

handling  which  the  inamorata  often  suffered  from  hor  Roman  lover, 
*£l±  *»  59-«0-"A  (  apis  est  ferrumque,  snam  quicumque  puellam 
rarfamt ;  e  caelo  denpit  ille  deoa."    Tie  tenderU,  of  the  passage 
rephrased  abovs  (ii.  8, 41)  is  perhaps  unmatched  in  ancient  iWtrv 
"desiao,  ne  domin.  luctns  renoventur  acerbL    Non  ego 


ploret  nt  ilia  semel." — His  love  for  a  rustic  life  and  rustic  worship 
appears  throughout  whole  poems,  as  Lu  i.  1  and  ii.  1,  2.  Of  his 
poetry  ho  says  tiL  4,  19),  "Ad  dominatn  facilus  atktus  per  carmins 
qusro;  ite  procul,  Muaw,  si  nihil  ista  valent" — Specimens  of 
Tibullus  at  his  best  may  be  found  in  i.  1,  3,  89-94  ;  5,  19-36 ;  9, 
45-68  ;  iL  6.  Quintilian  says  (Inst.,  x.  1,  93),  "Elegia  quoque 
Gnecos  provocamus,  cuius  mini  tersos  atque  elegans  maxime  videtur 
auctor  Tibullus  ;  sunt  qui  Propertium  roalint ;  Ovidins  utroque  las- 
civior  sicut  durior  Gallus." — Ovid  (Am.,  I.e.)  well  calls  him  cuttus, 
Martial  argutus,  "  fine-toned."  A  short  but  not  inadequate  account 
of  Tibullus's  prosody  is  given  by  L.  Mueller  in  his  introduction 
to  Tibullus  (batullus,  Tibullus,  und  Projxrtius,  Leipsic,  18S0). 
Catullus  and  Tibullus  lengthen  a  short  vowel  before  sp  and  fr ; 
Propertius  always  keeps  it  short  in  similar  conjunctions,  even 
where  $  is  followed  bv  two  consonants,  as  in  ttnge*.  Catullus, 
and  in  three  cases  Tibullus,  allow  a  trisyllabic  verb  to  close  tbe 
pentameter.  Propertius  never  permits  himself  this  liberty,  al- 
though in  his  earlier  poems  he  has  as  manv  trisyllabic  endings  as 
Tibullus. — The  chronology  of  the  first  book  is  discussed  amongst 
others  by  Baehrens  ( Tib.  BL,  pp.  12-24).  But  the  data  do  not 
admit  in  all  cases  of  his  precise  determinations.  Baehrens  and 
Hiller  (Hermes,  xviii.  353)  agree  that  the  second  book  was  post- 
humous. If  it  had  been  known  to  Ovid  when  he  wrote  his  elegy 
on  the  poet's  death,  it  seems  certain  that  he  would  have  quoted 
from  it  Hiller  assigns  2  B.c  as  an  inferior  limit,  by  which  time 
Ov.,  Art  Am.,  iiL  3,  535  tq.,  must  have  been  written.  Amongst 
the  "disarranged  poems '  are  L  1,  4,  6  and  iL  3,  (f.  Proposed  re- 
arrangements of  them  may  bo  found  in  Hiller's  Tibullus  (1*85). 
Charisiua  (pp.  66  and  105)  quotes  y>art  of  a  hexameter  which  is  not 
found  in  the  extant  poems  of  Tibullus. 

The  Tibullian  authorship  of  book  iii.  has  long  agis  been  sur- 
rendered by  scholars.  Its  latest  defenders  have  been  Fuss  (/>» 
EUgg.  Libra  quern  Lwdami  ease  putant,  Munstcr,  1867)  and  tbe 
English  translator,  J.  Cranstoun.  It  has  been  suggested  that 
Lyydamua  (\vybot,  white  marble)  is  a  Greciring  of  Albius,  some 
relation  of  Tibullus  (compare  Hiller,  Eervus,  xviii.  353,  n.  2) ; 
and  this  is  possible.  Gruppe's  long-exploded  theory  that  Ovid 
was  the  author  has  been  recently  revived  by  J.  Kkeman  (De  Libri 
III.  Carminibus  qum  Tibulli  Xomins  eireum/eruntur,  Strasburg, 
1876).  Considerable  difficulty  is  caused  by  iii.  5,  15-20,  which 
contains-  agreements  with  three  passages  of  Ovid,  Art  Atu,  iL  669 
so.  ;  Tr.,  iv.  10,  6:  "cum  cecidit  fato  consul  uterine  pari" 
(Lygdamus  and  Ovid  using  word  for  word  the  same  expression  for 
the  year  of  their  birth,  the  consulship  of  Hirtius  and  Pansa) ;  and 
Am.,  xi.  14,  23  ay.,  which  are  much  too  close  to  be  accidental,  and 
in  which  the  theory  that  Ovid  was  the  imitator  is  excluded  by  tho 
fact  that  the  lines  are  much  more  appropriate  to  their  surroundings 
in  Ovid  than  in  Lygdamus.  Iu  consequence  Baehrens  (Tib.  111., 
40)  regards  the  poem  as  written  after  IS  A.D.,  the  date  of  the 
Trial ia,  while  Huler  (I.e.,  p.  359)  regards  the  lines  as  a  later  addi- 
tion by  Lygdamus  hi  nisei  fT  In  cither  case  it  would  be  published 
after  18.  The  line  quoted  above  may  have  obtained  proverbial 
currency  before  either  of  the  passages  was  written,  as  the  death  of 
both  consuls  in  one  year  would  have  impressed  the  Roman  imagina- 
tion as  powerfully  as  the  coincident  deaths  of  Adams  and  Jefferson 
did  the  American.  In  that  case  no  part  of  book  iiL  need  be  later 
than  the  Christian  era.  For  Lygdamus's  imitations  of  Tibullus, 
see  Gruppe,  Die  rdmisckt  Elegie,  L  112  sq.  There  are  resemblances 
between  the  pseudo-Tibullus  and  the  Cataltpion.  (Baehr.,  op.  cit.,  p. 
62).— The' view  of  Baehrens  ( Tib.  Blatt.,  49)  and  others  that  iii. 
and  iv.  originally  formed  one  book  may  now  be  considered  estab- 
lished, in  apifo  of  Bin's  objections  (Dai  antitt  Buchuxsen,  426  sq.)  ; 
and  Hiller  in  his  edition  prints  them  as  one.  They  were  published 
some  time  after  book  iL,  probably  after  tho  death  of  Mcssala  (Baeh- 
rens, op.  cit.,  48,  adds,  "and  of  his  son  Mesaalinus").  Further 
determination  of  tho  date  is  impossible.  We  do  not  know  when 
they  were  added  to  the  genuine  poems  of  Tibullus  ;  but  it  was  prob- 
ably before  the  Life  was  written. — Most  scholars  since  Lschinann 
(AY.  Sehr.,  iiM49)  have  condemned  tho  "Panegyric  on  Messala. " 
It  is  an  inflated  and  at  the  same  time  tasteless  declamation,  entirely 
devoid  of  poetical  merit  The  language  is  often  absurdly  exagger- 
ated, e.g.,  190  sq.  The  author  himself  seems  to  be  conscious  of 
his  own  deficiencies  (1  sq.,  177  sq.).  All  that  we  know  about  him 
is  that  he,  like  so  many  of  bis  contemporaries,  had  been  reduced 
to  poverty  by  the  loss  of  his  estates  (181  sq.).  The  date  is  fixed 
by  121  sq. — -Sulpicia  was  the  daughter  of  Servius  Sulpicins  (iv.  10, 
4),  and  she  seems  to  have  been  under  the  tutelage  of  Messala  (cf. 
14,  6-8),  her  uncle  by  marriage  (Haunt,  Hermea,  iv.  33  sq.\  Cerin- 
thus  is  a  real  name.  He  was  probably  a  Greek  (Baehr.,  p.  41  and 
note).  He  ia  not  to  be  identified  with  the  Cornutus  addressed  in 
Tib.,  iL  2,  3.  Gruppe  (op.  ttt.  27)  and  Teuffel  (Studitn,  367)  sttri- 
bute  iv.  2-6  t©  Tibullus  himself;  but  the  style  is  different,  and  it 
is  beat  to  answer  the  question  as  Baehrens  does  (p.  46)  with  a  non 
liquet  For  Sulpicla's  style  and  its  feminine  Latinity,  comparo 
Ornppe  (op.  cit,  L  49  sq.\—  The  direct  ascription  of  iv.  13  (verse 
18—"  nunc  licet  e  caelo  mittatur  arnica  Tibullo  ")  to  Tibullus  prob- 
ably led  to  its  being  included  in  the  collection.    later  on,  it  and 
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tie  epigram  together  caused  the  audition  of  the  pseudo-Tibullians. 
to  the  genuine  works.  Although  not  suspected  till  recently,  it  is 
uacjntstionably  spurious;  set  the  examination  by  Postgate  (Journ. 
jlkiL,  ix.  280  *?.).—  The-authorship  of  the  two  Priapta  (one  an 
epigram  and  the  other  a  longer  piece  in  iambics)  is  discussed  by 
Hiilcr  (Herma,  xviiL  343-9).  His  conclusions  are  that,  as  regards 
tha  iambics,  the  theory  that  Tibullus  was  its  author,  though  from 
the  nature  of  the  case  i:  does  not  admit  of  complete  disproof,  rests 
upon  the  slightest  of  foundations,  and,  as  regards  th»eptgram,  that 
the  hypothe«f»of  a  Tibullian  authorship  is  quite  inadmissible. 

The  text  ofilbolius  is  in  a  much  better  condition  than  it  wu  in  LacbinartB's 
(late,  U«saks  to-  #•  recent  discovery  uf  new  MSS.  bjr  E.  Ilachrens.  Of  these 
ti»  AmbrosUimu  (AX  of  date  about  1574,  and  th«  Vaticanas  (V),  end  of  the  ltth 
arttrjsRieg  of  the  11th  century,  agree  so  elosnlv  that  they  can  be  referred  to 
at  erigiaal  extant  in  the  early  pait  of  the  nth  or  13th  century  bat  lung  eince 
test.  A  llurd  »  the  Guelferbytabus  (ft),  written  la  Lombard  characters,  but 
m  jarelimcn1  «  f  the  beglmt Ltig  of  Uio  1  -lh  century.  Baehrens,  who  attache* 
pr«t  import!.-  ■»  to  the  original  readiu;.-*  of  this  coder,  considers  It  a  faithful 
espy  of  a  10th  or  11th  century  M8.  Ursulas  Uirsa  we  have  a  number  of  extracts 
from  Tibullas  in  tlie  Horiltgivm  rVtWA'Hutii,  an  anUiolrgy  from  various  Latin 
rrilers  which  probably  dates  bark  to  the  llth  century,  and  which  we  have 
from  Iwo  MSS.  at  farls  (7647  and  17WM  ;  •«  Meyncke,  Rktln.  Mue,  xxv.  SCO 
»j.  Bariums  considers  that  these  rxc«rpU  ParHina  and  O  are  cloeely  con- 
steted,  and  that  their  original  and  that  of  A  and  V  were  both  descended  from 
s  more  ancient  MS.,  which  he  call*  O,  but  which  waa  still  full  of  corruption*. 
The  to-called  Emiyia  fr Mnpiuia,  preaerved  in  an  11th-century  MS.  (now  at 
Wanicli),  bat  unfortunately  very  few  In  number,  are  extracted  from  a  much 
htm.  (13.  than  O.  Still  better  wa*  the  F momentum  Cm (nrionvm,  which  we 
karw  enly  from  BeaDser"*  collation  (In  the  library  at  Leyden).  and  which  la 
ts  be  carefully  distincuUhed  from  the  codex  Cuiaclanu*.  a  late  MS.  eoiitalniua 
Catullus,  Tibullua,  and  ProperUa*,  and  (till  extant.  It  only  conUined  from 
iii.  4,  fcj  to  the  end.  The  codices  which  Lachnunn  used  are  later  tlian  all  the 
forecoiBc  and  full  of  Interpolation*.  Baehi-en*'*  estimate  of  the  MS.  authorities 
for  Til/nllax  ha*  not  been  accepted  in  all  its  detaila.  In  particular  his  high 
tstitauLe  of  G  ha*  been  disputed  by  Leo,  op.  rif.,  p.  9  ;  Rothateln,  De  TibulU 
Cai.ci!"*!,  p.  C7  eq.  (who  alio  endeavour*  to  ral>e  Lachinann'*  MSS.  to  *n  Inde- 
prnilent  position  again);  and  other*.  R.  Leonhsrd,  In  a  careful  disserta- 
tion, Dt  Codirisui  Tibultianii  Capita  Tria  (Munich,  18S2),  agrees  with  Baehrens 
is  the  aula,  though  hii  pedigree  of  the  MSS.  (p.  Ml  Is  more  elaborate. 

JMUIs**,— The  first  two  edillcn*  of  Tibullus  tnd  the  pteudo-Tibulliaca  are 
that  with  Catullus,  Fropertiu*,  and  the  Stlrar  of  Statlu*  by  Vtodelln  da  Splra 
(Venice,  1472)  and  one  of  Tibullus  separately  by  KloreoUu*  da  Argentina,  prob- 
ably printed  in  the  same  year.  Compare  II  use  like,  TiMlui,  Prspf.,  vi.  so., 
xxiii  se.  Amongst  others  we  uisy  mention  those  by  Bcillgcr  (with  Catullus 
sad  Propcrtias,  Paris,  1S77, 158J,  Ac),  Brotikhurs  (Amsterdam,  170S),  Vulplua 
(Fsius,  1749X  Heyne  (Lelpsle,  1S17.  4tli  e«l.  by  Wnridnlleh ;  with  supplement 
by  DUacn,  1«1»X  Huachk*  (Leljwlc,  1-119.  ?  vols.),  Lselimann  (Berlin,  1SI9, 
Ue  lirat  critical  edition).  Dlsarn  (Otitttnctn,  183H  Tha  most  impnitant  edition 
with  critical  apparatus  I*  that  of  E.  Barnrrns  (Lelpsle,  187s).  The  most  recent 
editico,  wish  critical  introduction  end  index.  Is  K.  Miller's  (Lflpsic,  15S.')i 
Recent  texts  an  those  of  L.  Mueller  (I^elpale.lSSO;  also  with  Catullus  and 
Propertins)and  Ilsupt-Vshlcnd^imic.  USi).  There  I*  no  good  recent  comment- 
sryoo Tibullus;  we  have  to  full  back  on  Heyneaad  Dlisen,  Thstby  B.  Fsbriclu* 
(Berlin,  ltojl)  does  not  even  eomprlM  all  the  poems.  Some  eoutributions 
are  made  to  the  subject  In  F.  Leo  *  paper  to  Klessllng-*  and  Wilamowlti- 
lloellcndorfs  i'sUoI.  l'nr«"r»-.  II.  p.  i  »»..  and  by  J.  Vshlen  in  tho  .VenatiorricAff 
ef  the  Berlin  Academy,  1S7S,  pp.  34.1-310.  Fur  fuller  blblloffraphlca,  see  Engel- 
naaein's  PibliMtai  Sci  i^roruss  I^ti.norum  (ed.  I'reuss,  16«:)  snd  J.  E.  B. 
Mayor's  DMiefrayMoxl  Clue  (e  !*tfin  Littmtvrt  (it'i).  For  the  older  editions, 
«c*  the  preface  to  Iluschkt'n.  There  Usn  excellent  account  of  Tibullus  In  W. 
8.  TeuflVl  *  (7<scA.  4  rossucA,  /.iierulur  (4th  *d.,  U  Schwabs,  1BS5).  Tbos* 
in  tha  Ecjr..  tr.  and  Panly's  JUal-Kncyktopadit  are  antiquated.  The  following  , 
transl.ition*  Into  English  verse  arc  known,— by  fart  (London.  17S0),  Grainger 
(London,  1739,  2  vols.,  with  Latin  text  and  notes,  eubaequriitly  reprinted), 
Crmitoun  (Edinburgh  and  London,  1S7I).  An  t'uuy  leva.dj  a  ,V«u>  £,rijion  a/ 
tie  a'.v^ia  of  TibuituM,  with  a  Tmneialivn  and  .YoTcj  (l^jnilou,  K'A'),  inertly  eon- 
tarns  I.  1  and  7,  OT-43.  Sir  C  A.  Elton,  Srxrlneiir  c/iA«  Clajnr  ftutt  (1-oodcn, 
1*14,  voL  all.  141  171)  contains  1.  1 ;  II.  4  ;  III.  2  4  ;  «,  Si  to  end  ;  iv.  S,  3.  To 
these  should  probably  be  added  Xibulttis,  vilA  cthir  TraiutafioiM  /icm  Oviil, 
/Jo. aor,  Ac,  by  Richard  vrhlffln,  London,  18C».  Cramtoun's  is  the  ohly  coin- 
]ictt  version  of  merit ;  but  it  Is  far  Infrrlor  to  the  translation*  by  Elton,  from 
whom  Cranitoun  aeoras  sometimes  to  have  bo^oweO.  (J.  F.  P.) 

TIBUR.    See  TrvoLi. 

TIC  DOULOUREUX.    See  Neuralgia. 

TICINO,  or  Tissix,  a  canton  of  Switzerland,  ranking 
as  eighteenth  in  the  Confederation,  consists  of  tho  upper 
basin  of  the  river  from  which  it  takes  its  name,— the  Val  ' 
L*Yeutiua,with  the  tributary  valleys  of  Rlegno  and  Maggia 
— and  farther  south  takes  in  the  districts  of  Lugano  and 
Mendrisio  between  Lukes  Mnggiore  and  Como.  Its  total 
area  is  1088  "2  square  miles,  which  is  exceeded  by  only  four 
other  Swiss  cantons, — Giaubuuden  (Grisons),  Bcrn.Valais, 
and  Vaud.  Of  this  7 25  8  square  miles  are  classed  as  pro- 
ductive, iucluding  215-3  square  miles  covered  by  forests 
and  33'8  by  vines;  of  the  unproductive  portion  24'3 
square  miles  are  occupied  by  lakes  (most  of  that  of 
Lugano  belonging  to  the  canton)  and  1 3"1  by  glaciers. 
Tho  highest  points  in  tho  canton  are  the  Basodino  (10,749 
feet)  in  the  north- west  and  the  Valrheiu  (11,148  feet)  in 
the  north-east  corners.  In  1880  the  population  was 
130,777  (the  females)  exceeding  the  males  by  10,000, 
doubtless  owing  to  the  emigration  of  the  latter),  being 
an  increase  of  11,158  on  that  of  1S70;  the  increase  was 
particularly  marked  in  the  Val  Lcv-mtiua  and  is  due  to 
the  influenco  of  the  St  Gottiiard  Railway,  which  traverses  I 


the  entire  canton.  Of  tin's  population  129,409  speak 
Italian  ;  342  of  thtj  remainder  form  tho  German  speaking 
hamlet  of  Bosco  or  Gurin  in  the  Val  Cavcrna  (in  north- 
west), a  colony  from  the  neighbouring  valley  of  Forrnazza 
or  Pommat,  which  is  politically  Italian.  In  religion 
130,017  are  Roman  Catholics.  Until  1859  Ticino  was 
partly  (Val  Levcntina,  Val  Blegno,  and  the  Riviera)  in  the 
metropolitan  diocese  of  Milan,  chiefly  in  that  of  Como,  and 
is  still  practically  (though  not  legally)  administered  by 
these  two  bishops, — all  attempts  made  hitherto  to  incor- 
porate them  with  the  seo  of  Chur  or  to  secure  the  erection 
of  a  special  see  for  them  having  failed.  Tho  chief  towns 
aro  Lugano  (6129  inhabitants),  Airolo  (3674),  Mendrisio 
(2749),  Locarno  (2645),  and  Bcllinzona  (2436).  Formerly 
Lugano,  Locarno,  and  Bcllinzona  were  the  capital  by  turns 
of  six  years  each  ;  but  since  1881  tho  scat  of  government 
has  been  permanently  fixed  at  Bellinzona.  Ticino  stands 
in  a  comparatively  low  position  as  regards  moral,  educa- 
tional, agricultural,  and  commercial  matters.  It  has  pro- 
duced a  number  of  sculptors,  painters,  and  architects. 
Many  of  the  men  migrate  during  tho  summer  in  search  of 
work  as  picture-dealers,  waiters  in  cafes,  chimney-sweeps, 
and  especially  as  masons,  plasterers,  labourers,  and  navvies. 
A  large  quantity  of  fruit  is  grown  ;  the  chief  articles  ex- 
ported aro  cattle,  hay,  fish,  chestnuts,  and  earthenware. 
In  manners,  customs,  and  general  character  the  inhabitants 
strongly  resemble  their  Italian  neighbours. 

The  canton  is  made  up  of  all  the  permanent  conquests  (with  ono 
or  two  trifling  exceptions)  inado  by  different  members  of  the  Swiss 
League  south  of  the  main  chain  of  the  Alps.  From  an  historic.-.l 
point  of  view  Italian  Switzerland  falls  into  three  groups:— (1) 
Val  Levcntina,  conquered  by  Uri  in  HiO  (previously  held  from 
1403  to  1426);  (2)  UeUinionn,  the  Riviera,  and  Val  Blegtio  (lie'J 
from  1419  to  142C),  won  in  1500  front  the  duke  of  Milan  by  men 
from  Uri,  Schwyz,  and  Kidwahl,  and  confirmed  by  Louis  XII.  of 
France  in  1503  ;  (3)  Locarno,  Val  Maggia,  Lugano,  and  Mcndrisk,1 
seized  in  1512  by  tho  Confederates  when  fighting  for  the  Holy 
League  against  France,  ruled  by  the  twelve  members  then  in  tlio 
League,  and  confirmed  by  Francis  I.  in  the  treaty  of  1516.  The*.! 
districts'  were  governed  by  bailiffs  holding  offico  two  ycara  and 
purchasing  it  from  tho  members  of  the  League  ;  each  member  of 
group  3  sent  annually  an  envoy,  who  conjointly  constituted  the' 
supreme  appeal  in  all  matters.  This  government  was  very  harsh' 
and  is  one  of  tho  darkest  pages  in  Swiss  history.  Yet  only  one  open 
revolt  is  recorded— that  of  tho  Levcntina  against  Uri  in  1755.  In 
1798  the  people  wero  distracted  by  the  Swiss  ami  "Cisalpine  re- 
public "  parlies,  but  sided  with  the  Swiss.  On  being  freed  from 
their  hated  masters,  Oiey  were  formed  into  two  cantons  of  the 
Helvetic  republic— Bcllinzona  (  =  1  and  2  above)  and 'Lugano  (  =  3). 
In  1803  all  these  districts  were  formed  into  ono  canton— Ticino— 
which  became  a  full  member  of  tho  Swiss  Confederation.  Fro  i 
1810  to  1813  it  Waa  occupied  by  tho  troops  of  Napoleon.  Tl  ■■ 
roads  over  the  Bernardino  (1819-23)  and  the  St  Gottiiard  (1820-y'  ) 
Were  mado  under  tho  constitution  of  1814.  But  many  of  the  el  l 
troubles  reappeared  and  were  only  dono  away  with  by  the  cons.i- 
tution  of  23d  July  1830,  which  (with  subsequent  modification  ) 
prevails  at  the  present  time.  A  legislative  assembly  (112  member  ) 
chosen  by  direct  election  and  an  executive  (5  members)  chosen  !  y 
the  legislature  aro  its  principal  features.  The  "  optional  reforx  i- 
dum"  (permitting  tho  submission  of  any  law  to  a  popular  vote  if 
asked  for  by  a  certain  number  of  citizens)  was  adopted  in  1S83.  lit 
1848,  on  religious  grounds  and  owing  to  fears  as  to  customs  dr.tit  i. 
tho  canton  voted  in  the  minority  against  tho  Federal  constitutir-i 
of  tljat  year ;  but  in  1874,  though  the  people  voted  against  the  r  - 
vised  constitution,  the  lcgislaturo  adopted  it,  and  the  canton  w.  . 
counted  as  one  of  the  majority.  Since  1830  tlie  local  history  of  tl  : 
canton  has  been  very  disturbed  owing  to  tho  fact  that,  thou; 'i 
Roman  Catholicism  is  the  state  religion,  and  nil  tho  population  a-  > 
Roman  Catholic  (tho  few  Protestants  having  been  expelled  front 
Locarno  in  1555),  they  aro  divided  between  the  Badical  and  Ultra- 
montane parties.  Since  1876  the  intervention  of  Federal  troop* 
(already  known  in  1870)  has  been  quito  common  in  consequent  > 
of  conflicts  of  the  local  authorities  inter  te,  or  against  tha  Federal 
assembly. 

B««  IUr  A'n.iron  Trttfn,  !>T  SUfsno  Frsuscinl  (St  Csll,  1833). 

TICK.    See  Mite. 

TICKELL,  Thomas  (16S6-1740),  English  man  of  letters, 
the  son  of  a  clergyman,  was  born  at  Bridckirk,  nt.tr  Car- 
lisle, in  16S6.     After  a  good  preliminary  education  he 
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went  to  Queen's  College,  Oxford,  where  in  1708  he  took 
his  degree,  end  of  which  college  he  was  two  years  later 
elected  fellow.  He  did  not  take  orders,  but  by  a  dispensa- 
tion from  the  crown  was  allowed  to  retain  his  fellowship 
until  his  marriage  in  1726.  As  a  poet  Tickell  displayed 
very  mediocre  qualities.  His  success  in  literature,  as  in 
life,  was  mainly  duo  to  the  friendship  and  patronago  of 
Addison,  who  procured  for  him  (1717)  the  under-secretary- 
ship  of  state,  to  the  chagrin  of  Steele,  who  thenceforth  bore 
Tickell  no  good  will.  During  the  peace  negotiations  with 
France  Tickell  published  the  Prospect  of  Peace,  which  was 
well  spoken  of  in  the  Spectator  and  reached  a  sixth  edition. 
In  1717  he  brought  out  a  translation  of  the  first  book  of 
the  Iliad  contemporaneously  with  Pope's  version.  Ken- 
sington Gardau,  his  longest  poem,  which  appeared  in  1722, 
is  inflated  and  pedantic,  and  was  doomed  to  oblivion  from 
its  birth.  Dr  J ohnson's  criticism  of  it  gives  it  its  due  meed 
of  praise  and  blame.  The  most  popular  of  Tickell's  poeti- 
cal writings  was  the  ballad  of  "  Colin  and  Lucy,"  which 
will  bear  comparison  with  somo  of  the  ballad  poems  of 
Wordsworth.  Whother  from  fear  of  Pope's  rivalry  or  from 
unbiassed  choice,  Tickell  abandoned  the  translation  of  the 
Iliad  and  set  about  rendering  the  Odyssey  and  Lucan  into 
English.  In  1725  he  was  appointed  secretary  to  the  lords 
justices  of  Ireland, — a  post  which  he  retained  until  his 
death,  which  took  place  at  Bath  on  23d  April  1740. 
Tickell  rose  once  above  the  level  of  mediocrity,  when  he 
wrote  his  elegy  addressed  to  the  earl  of  Warwick  on  the 
death  of  Addison  Posterity  has  endorsed  Dr  Johnson's 
affirmation  that  this  elegy  is  equal  in  sublimity  and  ele- 
gance to  any  funeral  poem  which  had  theretofore  appeared, 
— ^and  this  notwithstanding  Steele's  caustic  disparagement, 
that  it  was  only  "  prose  in  rhymo."  Tickell  also  contributed 
to  the  Spectator  and  the  Guardian. 

See  "T.  Tickell,"  in  Johnson's  Lives  of  the  Port*  ;  the  Spectator  ; 
Anderson*  English  Poets ;  Ward's  English  Poets. 

TICKNOR,  Gkorgk  (1791-1871),  historian  of  Spanish 
literature,  was  born  at  Boston  (Mass.),  on  1st  August  1791. 
He  received  his  early  education  from  his  father,  Elisha 
Ticknor,  who,  though  at  that  time  in  business,  had  been 
principal  of  the  local  Franklin  public  school  and  was  the 
originator  both  of  the  system  of  free  primary  schools  in 
Boston  and  of  the  first  New  England  savings-bank.  He 
studied  at  Dartmouth  College  from  1805  to  1807,  and  on 
leaving  it  was  placed  for  nearly  three  years  under  Dr 
Gardiner,  a  pupil  of  Dr  Parr.  In  the  autumn  of  1810 
Ticknor  entered  tho  offico  of  a  leading  Massachusetts 
lawyer,  and,  though  his  studies  appear  to  have  been  liter- 
ary rather  than  legal,  ho  was  admitted  to  tho  bar  in  1 8 1 3. 
He  at  once  commenced  practice  ;  but  a  year's  experiment 
convinced  him  that  scholarship  and  letters  would  be  more 
congenial  to  his  abilities.  In  the  spring  of  1815  he  set  sail' 
for  England.  Attractive  in  appearance,  cultured,  vivacious, 
and  sympathetic,  he  had  won  many  influential  friends  in 
America,  and  his  introductions  gave  him  access  to  most  of 
ihe  men  then  worth  knowing  in  Europe.  He  spent  nearly 
two  years  at  Gottingcn;  but  he  also  visited  tho  chief 
towns  on  the  Continent,  meeting  Prcscott  for  tho  first  time 
at  Paris,  and  spending  some  months  in  Spain  and  Portugal, 
the  life  and  literatures  of  which  had  already  strong  attrac- 
tions for  him.  Returning  to  America  in  the  summer  of 
1819,  he  was  inducted  in  the  August  following  to  the 
Smith  professorahip  of  French  and  Spanish  literature  and 
to  tho  college  professorship  of  belles-lettres  at  Harvard. 
The  history  and  criticism  of  Spanish  literature  was  in 
many  respects  a  new  subject  at  that  time  even  in  Europe, 
— the  Spaniards  themselves  having  no  adequate  treatment 
of  their  literature  as  a  whole,  and  both  Bouterwek  and 
Sismondi  having  worked  with  scanty  or  second-hand  re- 
To  supply  this  want,  therefore,  he  gave  his  moat 


serious  thought,  developing  in  his  lectures  the  scheme  of 
his  more  permanent  work.  In  June  1821  his  father  died, 
and  in  September  he  married  Anna,  daughter  of  Samuel 
Eliot,  a  merchant  and  founder  of  the  chair  of  Greek 
literature  at  Harvard  College.  In  the  years  following 
1821  Ticknor  made  a  vain  effort  to  introduce  measures  of 
university  reform.  The  death  of  his  only  son  in  1834  and 
the  subsequent  failure  of  his  wife's  health  led  him  to 
resign  his  post  at  Cambridge  to  Longfellow ;  and  in  the 
spring  of  1835  he  again  went  to  Europe,  where  he  re- 
mained until  1838.  From  that  time  till  his  death  he 
lived  chiefly  at  Boston.  Till  1849  he  published  only 
occasional  reviews  and  papers,  such  as  his  essays  on 
Moore's  Anacreon,  on  Milton's  Paradise  Lost,  and  on 
Thatcher's  Sermons,  in  1812  ;  on  Michael  Stiefel,  in  1816  ; 
on  Griscom's  Tour  in  Europe  and  on  General  La  Fayette, 
in  1824 ;  on  amusements  in  Spain  and  on  changes  in  Har- 
vard College,  in  1825;  on  Chateaubriand,  in  1827;  on 
Daniel  Webster,  in  1831 ;  and  on  the  best  mode  of  teach- 
ing living  languages,  in  1832.  His  History  of  Spanish 
Literature,  the  first  editions  of  which  appeared  irf  New 
York  and  London  in  1849,  was  welcomed  on  all  hands 
as  the  standard  work  on  the  subject,  and  was  rapidly 
translated  into  Spanish  and  other  Continental  languages. 
Whatever  its  defects,  it  at  least  reduced  to  system  and 
clearness  a  large  mass  of  varied  historical  material  hitherto 
only  vaguely  known  ;  and  its  copious  references  to  authori- 
ties and  editions  and  its  loving  exploration  of  the  byeways 
of  tho  litcraturo  inado  it  as  valuablo  to  scholars  as  its 
direct  and  unpretentious  style  made  it  popular  with  general 
readers.  In  many  respects  it  was  tho  admirable  literary 
complement  of  the  historical  work  of  Prescott.  Like  his, 
the  bent  of  Ticknor's  mind  was  expository  rather  than 
critical ;  and  in  both  cases  the  standards  applied  were  of 
a  conventional  rather  than  of  an  advanced  nature.  As 
with  Prescott  the  glow  of  vivid  narration  often  hides  rather 
than  reveals  the  underlying  problems  of  social  and  philo- 
sophic import,  so  with  Ticknor  a  certain  fund  of  graceful 
and  genial  commonplace  is  apt  to  gloss  over  tho  really  vital 
critical  issues  of  tho  subject-matter.  At  crucial  moments 
in  place  of  the  keener  edge  of  criticism  one  is  apt  to  find 
only  the  paper-knife  intelligence  of  the  ordinary  book-lover. 
Tho  defect,  however,  was  common  to  the  critical  schools  of 
tho  time.  The  merits  of  the  work  in  its  accurate  survey 
of  comparatively  untrodden  ground  were  individual  and  of 
on  exceedingly  high  order.  Ticknor  subsequently  took 
an  activo  part  in  tho  establishment  of  the  Boston  public 
library,  in  the  interests  of  which  ho  paid  in  1856  another 
visit  to  Europe,  and  to  which  he  left  at  his  death  his  fine 
collection  of  Spanish  and  Portuguese  works.  In  1859,  on 
the  death  of  Prcscott,  ho  at  once  began  to  collect  materials 
for  a  life  of  his  friend,  which  was  published  in  1864.  His 
death  took  place  at  Boston  on  26th  January  1871. 

A  Lift  of  Ticknor,  with  his  letters  and  journals,  was  edited  by 
George  S.  Hillard,  Boston,  1879. 

TICONDEROGA,  a  village  and  township  of  the  United 
States,  in  Essex  county,  New  York,  situated  upon  the 
stream  connecting  Lakes  George  and  Champlain,  and  ex- 
tending back  upon  an  abrupt  promontory  whieh  separates 
the  two  lakes.  Two  railroads  enter  the  village, — the 
Delaware  and  Hudson  and  a  branch  of  the  Central  Ver- 
mont.   The  population  in  1880  was  3304. 

Commanding  the  direct  routs  from  the  St  Lawrence  to  the 
Hudson,  Ticondcroga  was  early  seized  by  the  French  and  fortified 
under  the  name  of  Fort  Carillon.  In  July  1755  it  was  unsuccess- 
fully attacked  hy  Abercrombie.  In  the  same  month  of  the  suc- 
ceeding year  it  was  abandoned  by  the  French  upon  the  approach 
of  an  English  army  under  Amherst,  who  occupied  it  aud  greatly 
strengthened  its  works.  At  the  beginning  of  the  Revolution,  in 
1775,  the  fort  was  surpriied  and  captured  by  F.thnn  Allen  and  a 
party  of  Vermont  militia.  In  1778  it  was  retaken  by  the  English 
Burgoyne  and  was  held  by  them  until  the  close  of  the  war.  | 
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J.  On  tex  Nature  of  Tmxs. 

§  1.  Definition  of  Tide. 
ht  TT7HEN,  as  occasionally  happens,  a  ship  in  the  open  sea 
1     YY    meets  a  short  succession  of  waves  of  very  unusual 
magnitude,  we  bear  of  tidal  waves ;  and  the  large  wave 
caused  by  an  earthquake  is  commonly  so  described.  The 
ass  of  the  term  "  tide  "  in  this  connexion  is  certainly  incor- 
rect, but  it  has  perhaps  been  fostered  by  the  fact  that  such 
«ves  impress  their  records  on  automatic  tide-gauges,  as, 
for  example,  when  the  wave  due  to  the  volcanic  outbreak 
at  Krakatoa  was  thus  distinctly  traceable  in  South  Africa, 
and  perhaps  even  faintly  at  Brest.  We  can  only  adequately 
define  a  tide  by  reference  to  the  cause  which  produces  it. 
A  tide  then  is  a  rise  and  fall  of  the  water  of  the  sea  pro- 
duced by  the  attraction  of  the  sun  and  moon.    A  rise  and 
fall  of  the  sea  produced  by  a  regular  alternation  of  day 
and  night  breezes,  by  regular  rainfall  and  evaporation,  or 
by  any  influence  which  the  moon  may  have  on  the  weather 
cannot  strictly  be  called  a  tide.    Such  alternations  may, 
it  is  true,  be  inextricably  involved  with  the  rise  and  fall  of 
the  true  astronomical  tide,  but  we  shall  here  distinguish 
them  as  meteorological  tides.    Thcso  movements  are  the 
result  of  the  action  of  the  sun,  as  a  radiating  body,  on  the 
:-  earth.    Tides  in  the  atmosphere  would  be  shown  by  a 
-:  regular  rise  and  fall  in  the  barometer,  but  such  tides  are 
undoubtedly  very  minute,  and  we  shall  not  discuss  them  in 
this  article,  merely  referring  the  reader  to  the  Mecaniqve 
C'daU  of  Laplace,  bks.  i.  and  xiii.    Thero  are,  however, 
very  strongly  marked  diurnal  and  semi-diurnal  inequalities 
of  the  barometer  due  to  atmospheric  meteorological  tides. 
Sir  William  Thomson  in  an  interesting  speculation 1  shows 
that  the  interaction  of  these  quasi-tides  with  the  sun  is 
that  of  a  thermodynamic  engine,  whereby  there  is  caused 
a  minute  secular  acceleration  of  the  earth's  rotation.  This 
matter  is,  however,  beyond  the  scope  of  the  present  article. 
We  shall  here  extend  the  term  "  tido  "  to  denote  an  clastic 
viscous  periodic  deformation  of  a  solid  or  viscous  globe 
the  action  of  tide-generating  forces.    In  the  techni- 
cal part  of  the  article  by  the  term  "a  sunpje  tide"  we 
shall  denote  a  spherical  harmonic  deformation  of  the  water 
on  the  surface  of  the  globe,  or  of  the  solid  globe  itself, 
multiplied  by  a  simple  harmonic  function  of  the  time. 

J  2.  Genertd  Description  of  Tidal  Phenomena* 

If  we  live  by  the  sea  or  on  an  estuary,  we  see  that  the 
(j  water  rues  and  falls  nearly  twico  a  day ;  speaking  more 
,r  exactly,  the  average  interval  from  high  water  to  high 
water  is  about  12h  25m,  so  that  the  average  retardation 
from  day  to  day  is  about  50™.    The  times  of  high  water 
are  then  found  to  bear  an  intimate  relation  with  the  moon's 
position.    Thus  at  Ipswich  high  water  occurs  when  the 
moon  is  nearly  south,  at  London  Bridge  when  it  is  south- 
west, and  at  Bristol  when  it  is  east-south-east   For  a  very 
rough  determination  of  the  time  of  high  water  it  is  cuffi- 
rient  to  add  the  solar  time  of  high  water  on  the  days  of 
new  and  full  moon  (called  the  "establishment  of  the  port") 
to  the  time  of  the  moon's  passage  over  the  meridian,  either 
visibly  above  or  invisibly  below  the  horizon.    The  interval 
*f  between  the  moon's  passage  OTer  the  meridian  and  high 
"  water  varies  sensibly  with  the  moon's  age.    From  new 
,  moon  to  first  quarter,  and  from  full  moon  to  third  quarter 
t  (or  rather  from  and  to  a  day  later  than  each  of  these 
phases),  the  interval  diminishes  from  its  average  to  a  mini- 
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mum,  and  then  increases  again  to  the  average ;  and  in  the 
other  two  quarters  it  increases  from  the  average  to  a  maxi- 
mum, and  then  diminishes  again  to  the  average. 

The  range  of  the  rise  and  fall  of  water  is  also  subject  Spring 
to  great  variability.    On  the  days  after  new  and  full  moon  ■»* 
the  range  of  tide  is  at  its  maximum,  and  on  the  day  after  ce*p' 
the  first  and  third  quarter  at  its  minimum.   The  maximum 
is  called  "  spring  tide  "  and  the  minimum  "  neap  tide,"  and 
the  range  of  spring  tide  is  usually  between  two  and  three 
times  as  great  as  that  of  neap  tide.    At  many  porta,  how- 
ever, especially  non-European  ones,  two  successive  high 
waters  are  of  unequal  heights,  and  the  law  of  variability  of 
the  difference  is  somewhat  complex ;  a  statement  of  that 
law  will  be  easier  when  we  come  to  consider  tidal  theories. 
In  considering  any  tide  we  find,  especially  in  estuaries, 
that  the  interval  from  high  to  low  water  is  longer  than 
that  from  low  to  high  water,  and  the  difference  between 
the  intervals  is  greater  at  spring  than  at  neap. 

In  a  river  the  current  continues  to  run  up  stream  for  Km 
some  considerable  time  after  high  water  is  attained  and i 
to  run  down  similarly  after  low  water.    Much  confusion 
has  been  occasioned  by  the  indiscriminate  use  of  the  term 
"  tide  "  to  denote  a  tidal  current  and  a  rise  of  water,  and 
it  has  often  been  incorrectly  inferred  that  high  water  must 
have  been  attained  at  the  moment  of  cessation  of  the 
upward  current    The  distinction  between  "rising  and15^™ 
falling »  and  "flowing  and  ebbing"  must  be  carefully Jj 
maintained  in  rivers,  whilst  it  vanishes  at  the  seaboard.  ^  &om 
If  we  examine  the  progress  of  the  tide-wave  up  a  river,  flood  <md 
we  find  that  high  water  occurs  at  the  sea  earlier  than'M* 
higher  up.    If,  for  instance,  on  a  certain  day  it  is  high 
water  at  Margate  at  noon,  it  is  high  water  at  Graveseml 
at  a  quarter  past  two,  and  at  London  Bridge  a  few  minutes 
before  three.  The  interval  from  low  to  high  water  diminishes 
also  as  we  go  up  the  river ;  and  at  some  distance  up  certain 
rivers — as,  for  example,  the  Severn — tho  rising  water 
spreads  over  the  flat  sands  in  a  roaring  surf  and  travels  up 
the  river  almost  like  a  wall  of  water.    This  kind  of  sudden 
rise  is  called  a  "  bore."  *   In  other  cases  where  the  differ? 
ence  between  the  periods  of  rising  and  falling  is  consider- 
able, there  are,  in  each  high  water,  two  or  three  rises  and 
falls.    A  double  high  water  exists  at  Southampton. 

When  an  estuary  contracts  considerably,  the  range  of 
tide  becomes  largely  magnified  as  it  narrows  ;  for  example, 
at  tho  entrance  of  the  Bristol  Channel  the  range  of  spring 
tides  is  about  18  feet,  and  at  Chepstow  about  SO  feet 
This  augmentation  of  the  height  of  the  tide-wave  Li  dueAcp 
to  the  concentration  of  the  energy  of  motion  of  a  large  JJ£°'*' 
mass  of  water  into  a  Larrow  space.    At  oceanic  ports  the  j,^^  w 
tidal  phenomena  are  much  less  marked,  the  range  of  tide  e»tu»nc» 
being  usually  only  2  or  3  feet,  and  the  interval  from  high 
to  low  water  sensibly  equal  to  that  from  low  to  high  water. 
The  changes  from  spring  to  neap  tide  and  the  relation  of 
the  time  of  high  water  to  the  moon's  transit  remain,  how- 
ever, the  same  as  in  the  case  of  the  river  tides. 

In  long  and  narrow  seas,  such  as  the  English  Channel,  i*nd- 
the  tido  in  mid-channel  follow*  the  same  law  as  at  a  station  ioci*J 


near  the  mouth  of  a  river,  rising  and  falling  in  equal  timea ; 1 
the  current  runs  in  the  direction  analogous  to  up  stream 
for  three  hours  before  and  after  high  water,  and  down 
stream  for  the  same  period  before  and  after  low  water. 
But  near  the  sides  of  channels  and  near  tho  mouths  of 
bays  the  changes  of  the  currents  are  very  complex ;  and 
near  the  headlands  separating  two  bays  there  is  usually  at 
certain  times  a  very  swift  current  termed  a  "race." 
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In  inland  seas,  such  as  the  Mediterranean,  the  tides  are 
nearly  insensible  except  at  the  ends  of  long  bays.  Thus 
at  Malta  the  tides  are  not  noticed  by  the  ordinary  observer, 
whilst  at  Venice  they  are  conspicuous. 
Wind.       The  effect  of  a  Btrong  wind  on  the  height  of  tide  is 
generally  supposed  to  be  very  marked,  especially  in  estu- 
aries.   In  the  case  of  an  exceptional  gale,  when  the  wind 
veered  round  appropriately,  Airy  states1  that  the  water  has 
been  known  to  depart  from  its  predicted  height  at  London 
by  as  much  as  5  feet.    The  effect  of  wind  will  certainly 
be  different  at  each  port.    The  discrepancy  of  opinion  on 
this  subject  appears  to  be  great,— so  much  bo  that  we 
hear  of  some  observers  concluding  that  the  effect  of  the 
Atno-    wind  is  insensible.   Variations  in  barometric  preserve  also 
•pheric   cjmge  departures  from  tho  predicted  height  of  water,  high 
piaaaare.  barometer  corresponding  to  decrease  of  height  of  water. 
Roughly  speaking,  an  inch  of  the  mercury  column  will 
correspond  to  something  less  than  a  foot  of  water,  but 
the  effect  seems  to  vary  much  at  different  port*.* 

§  3.  General  Explanation  of  tke  Cavu  of  Tidet. 
Tide-  The  moon  attracts  every  particlo  of  tho  earth  and  ocean, 
ftnerst-  an  (J  by  the  law  of  gravitation  the  force  acting  on  any  par- 
JjjS^,  ticla  is  dirocted  towards  the  moon's  centre,  and  is  jointly 
proportional  to  the  masses  of  the  particle  and  of  the  moon, 
and  inversely  proportional  to  tho  square  of  the  distance 
between  the  particle  and  the  moon's  centre.  If  we  imagine 
the  earth  and  ocean  subdivided  into  a  number  of  small 
portions  or  particles  of  equal  mass,  then  the  average,  both 
as  to  direction  and  intensity,  of  the  forces  acting  on  these 
particles  is  equal  to  the  force  acting  on  that  particlo  which 
u  at  the  earth's  centre.  For  there  is  symmetry  about  the 
line  joining  the  centres  of  the  two  bodies,  and,  if  we  divide 
the  earth  into  two  portions  by  an  ideal  spherical  surface 
passing  through  the  earth's  centre  and  having  its  centre 
at  the  moon,  the  portion  remote  from  the  moon  is  a  little 
larger  than  the  portion  towards  the  moon,  but  the  nearer 
portion  is  under  the  action  of  forces  which  are  a  little 
stronger  than  those  acting  on  the  further  portion,  and  the 
resultant  of  the  weaker  forces  on  the  larger  portion  is 
exactly  equal  to  the  resultant  of  the  stronger  forces  on  the 
smaller.  If  every  particle  of  the  earth  and  ocean  were 
being  urged  by  equal  and  parallel  forces,  there  would  be 
no  causo  for  relative  motion  between  the  ocean  and  the 
earth.  Hence  it  is  the  departure  of  the  force  acting  on 
any  particle  from  the  average  which  constitutes  the  tide- 
generating  force.  Now  it  is  obvious  that  on  the  side  of 
the  earth  towards  the  moon  the  departure  from  the  average 
is  a  small  force  directed  towards  the  moon  ;  and  on  the 
Bide  of  the  earth  away  from  the  moon  the  departure  is  a 
small  force  directed  away  from  the  moon.  Also  these  two 
departures  are  very  nearly  equal  to  one  another,  that  on 
the  near  side  being  so  little  greater  than  that  on  the  other 
that  wo  may  neglect  the  excess.  All  round  the  sides  of 
the  earth  along  a  groat  circle  perpendicular  to  the  line 
joining  the  moon  and  earth,  tho  departure  is  a  forco  directed 
inwards  towards  the  earth's  centre.  Thus  we  see  that  the 
tidal  forces  tend  to  pull  the  water  towards  and  away  from 
the  moon,  and  to  depress  the  water  at  right  angles  to  that 
direction.  If  we  could  neglect  the  rotations  of  the  bodies, 
and  could  consider  the  system  as  at  rest,  we  should  find 
that  the  water  was  in  equilibrium  when  elongated  into  a 
prolate  ellipsoid  with  its  long  axis  directed  towards  and 
away  from  the  moon. 
Theory  But  it  must  not  be  assumed  that  this  would  be  the  case 
of  "ia*-  when  there  is  motion.  For,  suppose  that  the  ocean  con- 
on  Biated  of  a  canal  round  the  equator,  and  that  an  earthquake 
earth,  or  any  other  causo  were  to  generate  a  great  wave  in  the 
canal,  this  wave  would  travel  along  it  with  a  velocity  de- 
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pendent  on  the  depth.  If  the  canal  were  about  13  miles 
deep,  the  velocity  of  the  wave  would  be  about  1000  miles 
an  hour,  and  with  depth  about  equal  to  the  depth  of  our 
seas  the  velocity  of  the  wave  would  be  about  half  as  great. 
We  may  conceive  the  moon's  tide-generating  forco  as 
making  a  wave  in  the  canal  and  continually  outstripping 
the  wave  it  generates,  for  the  moon  travels  along  the 
equator  at  the  rate  of  about  1000  miles  an  hour,  and  the 
sea  is  less  than  13  miles  deep.  The  resultant  oscillation 
of  tho  ocean  must  therefore  be  the  summation  of  a  series 
of  partial  waves  generated  at  each  instant  by  the  moon 
and  always  falling  behind  her,  and  the  aggregate  wave, 
being  the  same  at  each  instant,  must  travel  1000  miles  an 
hour  so  as  to  keep  up  with  the  moon. 

Now  it  is  a  general  law  of  frictionless  oscillation  that, 
if  a  slowly  varying  periodic  forco  acts  on  a  system  which 
would  oscillato  quickly  if  left  to  itself,  tho  maximum  ex- 
cursion on  one  side  of  tho  equilibrium  position  occurs 
simultaneously  with  the  maximum  force  in  the  direction 
of  the  excursion  ;  but,  if  a  quickly  varying  periodic  force 
acts  on  a  system  which  would  oscillate  slowly  if  left  to 
itself,  the  maximum  excursion  on  one  side  of  the  equili- 
brium position  occurs  simultaneously  with  the  maximum 
force  in  the  direction  opposite  to  that  of  the  excursion. 
An  example  of  tho  first  is  a  ball  hanging  by  a  short  string, 
which  we  push  slowly  to  and  fro ;  the  ball  will  never  quit 
contact  with  the  hand,  and  will  agree  with  its  excursions. 
If,  however,  the  ball  is  hanging  by  a  long  string  wo  can 
play  at  battledore  and  shuttlecock  with  it,  and  it  always 
meets  our  blows.  The  latter  is  the  analogue  of  the  tides, 
for  a  free  wave  in  our  shallow  canal  goes  slowly,  whilst 
the  moon's  tide-generating  action  goes  quickly.  Hence,  Ttdo  is- 
when  tho  system  is  left  to  Bettla  into  steady  oscillation,  it  w-*^. 
is  low  water  under  and  opposite  to  the  moon,  whilst  the 
forces  are  such  as  to  make  it  high  water  at  those  times. 

If  we  consider  tho  moon  as  revolving  round  the  earth, 
the  water  assumes  nearly  the  shape  of  an  oblate  spheroid 
with  the  minor  axis  pointed  to  the  moon.  The  rotation 
of  the  earth  in  the  actual  case  introduces  a  complexity 
which  it  is  not  easy  to  unravel  by  general  reasoning.  We 
can  see,  however,  that  if  water  moves  from  a  lower  to  a 
higher  latitude  it  arrives  at  the  higher  latitude  with  more 
velocity  from  west  to  cast  than  is  appropriate  to  its  lati- 
tude, and  it  will  move  accordingly  on  the  earth's  surface. 
Following  out  this  conception,  we  see  that  an  oscillation 
of  the  water  to  and  fro  between  south  and  north  must  be 
accompanied  by  an  eddy.  Laplace's  solution  of  the  diffi- 
cult problem  involved  in  working  out  this  idea  will  be 
given  below. 

The  conclusion  at  which  we  have  arrived  about  the  tides 
.of  an  equatorial  canal  is  probably  more  nearly  true  of  the 
tides  of  a  globe  partially  covered  with  land  than  if  wo 
were  to  suppose  tho  ocean  at  each  moment  to  assume  the 
prolate  figure  of  equilibrium.  In  fact,  observation  shows 
that  it  is  more  nearly  low  water  than  high  water  when 
the  moon  is  on  tho  meridian.  If  we  consider  how  the 
oscillation  of  tho  water  would  appear  to  an  observer  carried 
round  with  the  earth,  we  see  that  he  will  have  low  water 
twice  in  the  lunar  day,  somewhere  about  the  time  when 
the  moon  is  on  the  meridian,  either  above  or  below  the 
horizon,  and  high  water  half  way  between  the  low  waters. 

If  the  sun  be  now  introduced,  we  have  another  similar  8on'i  t» 
tide  of  about  half  the  height,  and  this  depends  on  solar  fl»«x* 
time,  giving  low  water  somewhere  about  noon  and  mid- 
night. The  superposition  of  the  two,  modified  by  friction 
and  by  the  interference  of  land,  gives  the  actually  observed 
aggregate  tide,  and  it  is  clear  that  about  new  and  full 
moon  we  must  have  spring  tides  and  at  quarter  moons 
neap  tides,  and  that  (the  sum  of  the  lunar  and  solar  tide- 
generating  forces  being  about  three  times  their  difference) 
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tin  range  of  gpring  tide  will  be  about  three  times  that 
of  neap  tide. 

So  far  we  hare  supposed  the  luminaries  to  move  on  the 
.equator ;  now  let  us  consider  the  case  where  the  moon  is 
not  on  the  equator.  It  is  clear  in  this  case  that  at  any 
place  the  moon's  zenith  distance  at  the  upper  transit  is 
different  from  her  nadir  distance  at  the  lower  transit. 
Bat  the  tide-generating  force  is  greater  the  smaller  the 
zenith  or  nadir  distance,  and  therefore  the  forces  are 
different  at  successive  transits.  This  was  not  the  case 
when  the  moon  was  deemed  to  move  on  the  equator. 
Thus  there  is  a  tendency  for  two  successive  lunar  tides  to 
be  of  unequal  heights,  and  the  resulting  inoquality  of 
height  is  called  a  "diurnal  tide."  This  tendency  vanishes 
when  the  moon  is  on  the  equator ;  and,  as  this  occurs  each 
fortnight,  the  lunar  diurnal  tide  is  evanescent  once  a  fort- 
night Similarly  in  summer  and  winter  the  successive 
solar  tides  are  generally  of  unequal  height,  whilst  in  spring 
and  autumn  this  difference  is  inconspicuous. 

One  of  the  most  remarkable  conclusions  of  Laplace's 
theory  of  the  tides,  on  a  globe  covered  with  ocean  to  a 
uniform  depth,  is  that  the  diurnal  tide  is  everywhere  .non- 
existent. But  this  hypothesis  differs  much  from  the  reality, 
and  in  fact  at  some  ports  the  diurnal  tide  is  so  large  that 
daring  two  portions  of  each  lunation  there  is  only  one 
great  high  water  and  one  great  low  water  in  each  twenty- 
four  hours,  whilst  in  other  parts  of  the  lunation  the  usual 
semi  diurnal  tide  is  observed. 

§  4.  Historical  Sketch.1 

In  1687  Newton  laid  the  foundation  for  all  that  has 
since  been  added  to  the  theory  of  tho  tides  when  he 
brought  his  grand  generalization  of  universal  gravitation 
sfla.  to  bear  on  the  subject.  Kepler  bad  indeed  at  an  eaVlicr 
date  recognized  the  tendency  of  the  water  of  the  ocean  to 
move  towards  tho  centres  of  the  sun  and  moon,  but  be 
was  unable  to  submit  his  theory  to  calculation.  Galileo 
expresses  his  regret  that  so  acute  a  man  as  Kepler  should 
have  produced  a  theory  which  appeared  to  him  to  rein- 
troduce the  occult  qualities  of  the  ancient  philosophers. 
His  own  explanation  referred  the  phenomenon  to  the  rota- 
tion and  orbital  motion  of  tho  earth,  and  he  considered  that 
it  afforded  a  principal  proof  of  tho  Copernican  system. 
Brtoa.  In  the  1 9th  corollary  of  the  66th  proposition  of  book  i. 
of  the  Principia,  Newton  introduces  the  conception  of  a 
canal  circling  the  earth,  and  he  considers  the  influence  of 
a  satellite  on  the  water  in  the  canal.  He  remarks  that 
the  movement  of  each  molecule  of  fluid  must  be  accelerated 
in  the  conjunction  and  opposition  of  tho  satellite  with  the 
molecule,  and  retarded  in  the  quadratures,  so  that  tho 
fluid  must  undergo  a  tidal  oscillation.  It  is,  however,  in 
propositions  26  and  27  of  book  iii.  that  he  first  deter- 
mines the  tidal  force  due  to  the  sun  and  moon.  The  sea 
is  here  supposed  to  cover  the  whole  earth,  and  to  assume 
at  each  instant  a  figure  of  equilibrium,  and  tho  tide-gener- 
ating bodies  are  supposed  to  move  in  the  equator.  Con- 
sidering only  the  action  of  \.he  sun,  he  assumes  that  tho 
figure  is  an  ellipsoid  of  revolution  with  its  major  axis 
directed  towards  the  sun,  and  he  determines  tho  ellipticity 
of  such  an  ellipsoid.  High  solar  tide  then  occurs  at  noon 
and  midnight,  and  low  tide  at  sunrise  and  sunset.  Tho 
action  of  the  moon  produces  a  similar  ellipsoid,  but  of 
greater  ellipticity.  The  superposition  of  these  ellipsoids 
gives  the  principal  variations  of  tide.  Ho  then  proceeds 
to  consider  the  influence  of  latitude  on  tho  height  of 
tide,  and  to  discuss  other  peculiarities  of  the  phenomenon. 
Observation  shows,  however,  that  spring  tides  occur  a  day 
a  half  after  syzygies,  and  Newton  falsely  attributed 
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this  to  tno  fact  that  the  oscillation*  mould  last  for  some 
time  if  the  attractions  of  the  two  bodies  were  to  cease. 

The  Newtonian  hypothesis,  although  it  fails  in  the  form 
which  he  gave  to  it,  may  still  be  made  to  represent  the  -  A»tr«« 
tides,  if  the  lunar  and  solar  ellipsoids  have  their  major  *etu*," 
axes  always  directed  towards  a  fictitious  moon  and  6un, 
which  are  respectively  at  constant  distances  from  the  true 
bodies;  these  distances  are  such  that  the  syzygies  oj  the 
fictitious  planets  occur  about  a  day  or  a  day  and  a  half 
later  than  the  truo  syzygica  In  fact,  the  actual  tides  may 
be  supposed  to  be  generated  directly  by  tho  action  of  the 
real  snn  and  moon,  and  the  wave  may  be  imagined  to  take 
a  day  and  a  half  to  arrivo  at  the  port  of  observation. 
This  period  has  accordingly  been  called  "  the  age  of  the  *g«  cf 
tide."  In  what  precedes  the  planets  have  been  sup]>osed  to  liJ"»- 
move  in  the  equator  ;  but  the  theory  of  the  two  ellipsoids 
cannot  be  reconciled  with  the  truth  when  they  move  in 
orbits  inclined  to  the  equator.  At  equatorial  ports  the 
theory  of  the  ellipsoids  would  at  spring  tides  give  morn- 
ing and  evening  high  waters  of  nearly  equal  height,  what- 
ever the  declinations  of  the  bodies.  But  at  a  port  in  any 
other  latitudo  theso  high  waters  would  be  of  very  different 
heights,  and  at  Brest,  fur  example,  when  the  declinations 
of  the  bodies  are  equal  to  the  obliquity  of  the  elliptic,  the 
evening  tide  would  be  eight  times  as  great  as  the  morning 
tide.  Now  observation  shows  that  at  this  port  the  two 
tides  are  nearly  equal  to  one  another,  and  that  their 
greatest  difference  is  not  a  thirtieth  of  their  sum. 

Newton  here  also  offered  an  erroneous  explanation  of 
the  phenomenon.  In  fact,  we  sh  11  see  that  by  Laplace's 
dynamical  theory  tho  diurnal  tid  is  evanescent  when  the 
ocean  is  of  uniform  depth  over  tl  o  earth.  At  many  non- 
European  ports,  however,  the  diurnal  tido  is  very  important, 
and  thus  as  an  actual  means  of  prediction  tho  dynamical 
theory,  where  the  ocean  is  treated  as  of  uniform  depth, 
may  be  hardly  better  than  the  equilibrium  theory. 

In  1738  the  Academy  of  Sciences  of  Paris  offered,  as  a  D.  Bern- 
subject  for  a  prize,  the  theory  of  the  tiles.  The  authors  Mj 
of  four  essays  received  prizes,  viz ,  Daniel  Bernoulli,  Eulcr,  0  eru 
Maclaurin,  and  Cavalleri.  The  1  rst  three  adopted  not  only 
the  theory  of  gravitation  but  also  Newton's  method  of  tho 
superposition  of  the  two  ellipsoids.  Bernoulli's  essay 
contained  an  extended  development  of  the  conception  of 
the  two  ellipsoids,  and,  under  the  name  of  the  equilibrium 
theory,  it  is  commonly  associated  with  his  name.  Laplace 
gives  an  account  and  critique  of  the  essays  of  Bernoulli 
and  Eulcr  in  the  Mkaniqtie  Celeste.  The  essay  of  Mac- 
laurin presented  littlo  that  was  new  in  tidal  theory,  but 
is  notable  as  containing  those  theorems  concerning  the 
attraction  of  ellipsoids  which  wo  now  know  by  his  name. 
In  1740  D'Alembert  wrote  a  paper  in  which  he  treated 
the  tides  of  the  atmosphere ;  but  this  work,  like  Maclaurin's, 
is  chiefly  remarkable  for  the  imjwrtanco  of  collateral  points. 

Tho  theory  of  the  tidal  movements  of  an  ocean  was! 
therefore,  as  Laplaco  remarks,  almost  untouched  when  in 
1774  ho  first  undertook  the  subject.  In  the  Meraniqite 
Celeste  ho  gives  an  interesting  account  of  the  manner  in 
which  he  was  led  to  attack  the  problem.  We  shall  give 
below  the  investigation  of  tho  tides  of  an  ocean  covering 
the  whole  earth ;  tho  theory  is  substantially  Laplace's, 
although  presented  in  a  somewhat  different  form.  This 
theory,  although  very  wide,  is  far  from  representing  the 
tides  of  our  ports.  Observation  shows,  in  fact,  that  the 
irregular  distribution  of  land  and  water  and  the  variable 
depth  of  tho  ocean  produce  an  irregularity  in  the  oscilla- 
tions of  the  sea  of  such  complexity  that  tho  rigorous  solu- 
tion of  the  problem  is  altogether  beyond  the  power  of 
analysis,  Laplace,  however,  rested  his  discussion  of  tidal 
observation  on  this  principle — The  state  of  oscillation  of  a 
system  of  bodies  in  which  Vie  primitive  conditions  of  mow-' 
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Principla  mtnt  have  disappeared  through  friction  it  eoperiodic  with 
of  forced  the  force*  acting  on  the  tyttem.  Hence,  if  the  sea  is  solicited 
by  a  periodic  force  expressed  as  a  coefficient  multiplied  by 
the  cosine  of  an  angle  which  increases  proportionately  with 
the  time,  there  results  a  partial  tide,  also  expressed  by  the 
cosine  of  an  angle  which  increases  at  the  same  rate  j  but 
the  phase  of  the  angle  and  the  coefficient  of  the  cosine  in 
the  expression  for  the  height  may  be  very  different  from 
those  occurring  in  the  corresponding  term  of  the  equilibrium 
theory.  The  coefficients  and  the  constants  or  epochs  of  the 
angles  in  the  expressions  for  the  tide  are  only  derivable 
from  observation.  The  action  of  the  sun  and  moon  is  ex- 
pressible in  a  converging  scries  of  similar  cosines ;  whence 
there  ariso  as  many  partial  tides,  which  by  the  principle 
of  superposition  may  be  added  together  to  give  the  total 
tide  at  any  port.  In  order  to  unite  the  several  constants 
of  the  partial  tides  Laplace  considers  each  tide  as  being 
produced  by  a  fictitious  satellite  moving  uniformly  on  the 
equator.  Sir  W.  Thomson  and  others  havo  followed  La- 
place in  this  conception ;  but  in  the  present  article  we 
shall  not  do  so.  The  difference  of  treatment  is  in  reality 
only  a  matter  of  phraseology,  and  the  proper  motion  of 
each  one  of  Laplace's  astres  fictif s  is  at  once  derivable  from 
the  argument  (or  angle  under  the  sign  of  cosine),  which 
we  shall  here  associate  with  the  partial  tides. 
Lubbock,  Subsequently  to  Laplace  tho  most  important  workers  in 
Whewcll,  this  field  were  Sir  John  Lubbock  (senior),  Whewcll,  and 
widAiry.  Airy  The  work  of  Lubbock  and  Whewcll  (see  §  34  below) 
is  chiefly  remarkable  for  the  coordination  and  analysis  of 
enormous  masses  of  data  at  various  ports,  and  the  con- 
struction of  trustworthy  tide-tables  and  of  cotidal  maps. 
Airy  contributed  an  important  review  of  the  whole  tidal 
theory.  He  also  studied  profoundly  tho  theory  of  waves 
in  canals,  and  explained  the  effects  of  frictional  resistances 
on  the  progress  of  tidal  and  other  waves.  Of  other  authors 
whoso  work  is  of  great  importance  we  shall  speak  below. 

Amongst  all  the  grand  work  which  has  been  bestowed 
on  this  difficult  subject,  Newton,  notwithstanding  his  errors, 
stands  out  first,  and  next  to  him  we  must  rank  Laplace. 
However  original  any  future  contribution  to  the  science  of 
the  tides  may  be,  it  would  seem  as  though  it  must  perforce 
be  based  on  the  work  of  these  two. 
Biblio-  A  complete  list  of  works  bearing  on  the  theory  of  the 
p-aphy.  tides,  from  tho  time  of  Newton  down  to  1881,  is  contained 
in  vol.  ii.  of  the  Jiilliographie  de  I' Astronomic  by  Hou7.cau 
and  Lancaster  (Brussels,  1882).  This  list  does  not  con- 
tain papers  on  tho  tides  of  particular  ports,  and  wo  are 
not  aware  of  the  existence  of  any  catalogue  of  works  on 
practical  observation,  reduction  of  observations,  prediction, 
and  tidal  instruments.  References  are,  however,  given 
below  to  several  works  on  these  points. 
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II.  Ti  nr.- c  en  e  hating  For.cns. 
§  5.  Investigation  of  Tide-generating  Potential  and  Forees. 

AVe  havo  already  given  a  general  explanation  of  tho  nature  of 
tide-generating  force*  ;  \v«  now  proceed  to  a  rigorous  investigation. 

If  a  planet  is  attended'  by  a  single  satellite,  tho  motion  of  any 
body  relatively  to  the  planet's  surface  is  found  by  tho  process 
described  as  reducing  the  planet's  centro  to  rest  Tho  planet's 
centre  will  he  at  rest  if  every  body  in  the  system  has  impressed 
on  it  a  velocity  equal  and  opposite  to  that  of  the  planet's  centre  ; 
and  this  is  accomplished  by  impressing  on  every  body  an  accelera- 
tion equal  and  opposite  to  that  of  the  planet's  centre. 

Let  M,  m  be  the  masses  of  the  planet  and  the  satellite  j  r  the 
radius  vector  of  the  satellite,  measured  from  the  planet's  centre  ;  p 
the  radius  vector,  measured  from  the  same  point,  of  the  particlo 
whose  motion  we  wish  to  determine  ;  and  :  the  angle  between  rand 
p.  The  satellite  moves  in  an  elliptic  orbit  about  the  planet,  and 
the  acceleration  relatively  to  the  planet's  centre  of  the  satellite  is 
(if  +  m)/^  towards  the  planet  along  the  radius  vector  r.  Now  the 
centre  of  inertia  of  the  planet  and  satellite  remains  fixed  in  space, 
and  the  centre  of  the  planet  describes  an  orbit  round  that  centre  of 
inertia  similar  to  that  described  by  tho  satellite  round  the  planet, 
but  with  linear  dimensions  reduced  in  the  proportion  of  m  to  Af+  m. 


ITence  the  acceleration  of  tho  planet's  centre  is  vt/r1  toward*  the 
centre  of  inertia  of  tho  two  bodies.  Thus,  in  order  to  reduco  the 
planet's  centra  to  rest,  wo  apply  to  every  particle  of  the  system  in 
acceleration  m/r*  parallel  U>  r,  and  directed  from  satellite  to  pUnet. 

Now  tako  a  set  of  rectangular  axes  fixed  in  the  planet,  and  let 
M,r,  M,r,  Mjr  bo  tho  coordinates  of  the  satcllito  referred  thereto: 
and  let  ifp,  tp  bo  the  coordinates  of  the  particle  P  whoso  radios 
is  p.  Then  tho  component  accelerations  for  reducing  the  planets 
centre  to  rest  are  -  nMJi3,  -  mMj/r3,  -«M^r  ;  and  since  these 
are  the  differential  coefficients  with  respect  to  pi,  pi),  p{  of  the 
function  "•/»,».  .    ».      , ,  „ 

and  since  cos  r  =  M,£  +  M.ij  +  M,f,  it  follows  that  the  potential  of 

the  forces  by  which  the  planet's  centre  is  to  be  reduced  to  rest  n 

mp 
-  -rcos 
r* 

Now  let  us  consider  the  other  forces  acting  on  tho  particle.  Tho 
planet  is  spheroidal,  nnd  therefore  docs  not  attract  equally  in  all 
directions  ;  but  in  this  investigation  we  may  mako  abstraction  of 
tho  cllipticity  of  tho  planet  and  of  tho  cllipticity  of  tho  ocean  duo 
to  the  planetary  rotation.  .  This,  which  wc  set  aside,  is  considered 
in  the  theories  of  gravity  and  of  the  figures  of  planets.  Outsufo 
of  its  body,  then,  the  planet  contributes  forces  of  which  the  poten- 
tial is  Mjp.  Next  tho  direct  attraction  of  the  satellite  contnbutes 
forces  of  which  the  potential  is  the  mass  of  the  satellite  divided 
by  the  distance  between  the  point  P  and  the  satcllito  ;  this  i>— 

  m  

Vl^  +  P'-Srpcosr}" 
To  determine  tho  forces  from  this  potential  wo  regard  p  and  j  is 
tho  variables  for  differentiation,  ana  we  may  add  to  this  potential 
any  constant  wc  please.  As  wc  aro  seeking  to  find  tho  forces  which 
urgo  P  relatively  to  if,  wo  add  such  a  constant  as  will  make  the 
wholo  potential  at  tho  planet's  centre  zero,  and  thus  wo  take  as  tho 
potential  of  the  forces  duo  to  the  attraction  of  the  satellite— 

 m  m 

V \r-  +  p'  ~  2rpcosi}  r' 
It  is  obvious  that  r  is  very  largo  compared  with  p,  and  wr  nujT 
therefore  expand  tins  in  j»wcra  of  p/r.    This  expansion  gives  ns 


where  7>,  =  cos  :,  /*,=  J  cos'  ;  -  A,  Ps=  *  cos1  ;  -  \  cos  r,  Ac  The 
reader  familiar  with  spherical  harmonic  analysis  of  course  recog- 
nizes the  Legcndre's  functions ;  but  the  result  for  a  few  terms,  which 
is  all  that  is  necessary,  is  easily  obtainable  by  simple  algebra. 
Now,  collecting  together  tho  various  contributions  to  the  potential. 

and  noticing  that  ™  '-Pt  =  -^j  cos  i,  and  is  therefore  equal  and  oppo- 
site to  the  potential  by  which  the  planet's  centre  was  reduced  to 
rest,  wo  havo  as  tho  potential  of  the  forces  acting  on  a  particle 
whose  coordinates  aro  pi,  pr\,  pi 

cos'  s-j)  +  ^(1  cos's- $  cos.-)  +   (1).  re 

Tho  first  term  of  (1)  is  the  potential  of  gravity,  and  tho  terms  of 
the  scries,  of  which  two  only  arc  written,  constitute  the  tide-gener- 
ating potential.  In  all  practical  applications  this  scries  converges 
so  rapidly  that  tho  first  term  is  amply  sufficient,  and  thus  wo  shall 
generally  denoto 

r=^(cov---l>  (2) 

as  the  tide-generating  potential. 

In  many  mathematical  works  tho  tide-generating  force  is  pre-  M 
scnted  as  being  duo  to  an  artificial  statical  system,  v.-nich  produces  a 
nearly  the  same  force  as  tho  dynamical  system  considered  above. 
This  statical  system  is  as  follows.  Stopping  all  the  rotations,  v  c 
divide  the  satcllito  into  two  equal  parts,  and  place  them  diametri- 
cally opposite  to  one  another  in  the  orbit.  Then  it  is  clear  that, 
instead  of  the  term 

  fl   tn 

Vtr5-r^-2/7>cos7}  "  r* 

n'e  have 

+ 


: « 
■A 


sJ\tz+p~--2rpcoiz\ 
And  this  reduces  to 


\/ 1  r  +  p'  +  irp  cos :}  r 


™  •  n     's  .  „ 

The  first  term  is  the  samo  as  before  ;  hence  tho  statical  system 
produces  approximately  the  same  tide-generating  force  aa  tho  true 
system.  The  "moon"  and  "anti-moon,"  however,  produce  rigor- 
ously tho  same  force  on  each  side  of  the  planet,  whereas  the  trua 
system  only  satisfies  this  condition  approximately.1 


1  The  reader  may  refer  to  Thomson  and  Tait's  Natural  FhilosopAy 
(1883),  part  il.  &  798-821.  for  further  considerations  on  this  and 
analogous  subjects,  together  with  some  interesting  examplca.  ' 
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§  6.  Form  of  Equilibrium. 
Let  u*  consider  the  shape  assumed  by  a  lavcr  of  fluid  of  density 
lying  on  a  globe  of  mass  AT,  when  acted  on  by  disturbing  " 
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whose  potential  is 


.(3). 


Suppose  the  layer  to  bo  very  thin,  and  that  the  mean  radius  of  the 
layer  la  a,  and  let  the  equation  to  the  boundary  of  the  Quid  be 

p  =  a[\  +  ,{co**z-i)]   (4). 

We  assume  this  form,  because  the  theory  of  harmonic  analysis  tells 
us  that  the  departure  from  sphericity  must  be  represented  by  a 
function  of  the  form  coa*  :-  J.  That  theory  also  gives  us  as  the 
potential  of  a  layer  of  matter  of  depth  ta(cos'*a-  i),  and  denaity  e, 
at  an  external  point  the  value 

{wea^y 'r(«K>**-  J). 

Hence  the  whole  potential,  outside  of  and  uj>  to  the  fluid  layer,  is 

^+        (cos' .-  J)  +  tWQ  «(co*' 1)  (5). 

The  first  term  of  (5)  U  the  potential  of  the  globe,  tho  second  that 
of  tho  disturbing  forco,  and  the  third  the  puUutial  due  to  departure 
from  sphericity. 

Now  the  fluid  must  stand  in  a  level  surface  ;  hence,  if  we  equate 
this  potential  to  a  constant,  we  must  get  batk  to  the  equation  (4), 
which  was  assumed  to  be  that  of  the  surface.  In  other  words,  if 
we  put  e  =  a[l  +  f(cos»s- J!]  in  (5),  the  result  must  be  constant, 
provided  the  departure  from  sphericity  is  smalL  In  effecting  the 
substitution  for  «,  we  may  put  p-a  in  the  small  terms,  but  in  tho 
first  term  of  (5)  wo  put 

p  a 

The  whole  potential  (5)  can  only  bo  constant  if,  after  this  substitu- 
tion, the  coefficient  of  cos'  :  -  1  vanishes.    Thus  we  must  have 


M  Zma> 
a  2r* 

But  if  S  be  the  mean  density  of  the  planet  J/=  Jra'4,  and  gravity 
g m  Mja*.    Then  wo  easily  find  that 


rorm  or  Thus  the  equation  to  tho  surface  is 
eqtiill-  / .    own      1     ,  , 

briara.  r=o|l  +  — , — — t 


"} 


2gr*  1  -  lajy 

If  <r  be  small  compared  with  8,  the  coefficient  is  3ma/2gr'  ;  thus  we 
sec  that  1/(1  -  l»/8)  is  the  coefficient  by  which  the  mutual  attrac- 
tion of  the  fluid  augments  the  deformation  of  the  fluid  under  the 
action  of  the  disturbing  force.  If  the  density  of  the  fluid  be  the 
tame  as  that  of  the  sphere,  the  augmenting  factor  becomes  ),  and 
wo  havo  »t=  VWy'i  which  gives  the  form  of  equilibrium  of  a  fluid 

sphere  under  the  action  of  these  forces.    Since  ^J  =  ^(1  _^)f. 

it  follows  that,  when  tho  form  of  equilibrium  is  p  =  a[l  +  t'.cos'  z  -  J)  J. 
the  potential  of  the  forces  is 


^(l-g)rr(cos's-l)  (8). 


Tide- 


More  generally,  if  we  neglect  the  attraction  of  the  fluid  on  itself, 
to  that  t\i  ia  treated  as  small,  and  if  p  =  a{\  -t-t)  be  the  equation  to 
the  surface  of  the  fluid,  where  t  is  a  function  of  latitude  and  longi- 
tude, then  the  potential  of  the  forces  under  which  this  is  an  equi- 
librium form  is 

V=°-?U   (0).' 

a 

It  thus  appears  that  we  may  specify  any  tide-generating  forces  by 
gomt-  mesns  of  the  figure  of  equilibrium  which  the  fluid  would  assume 
inj  force  under  them,  and  in  tho  theory  of  the  tides  it  has  been  found  prac- 
•pe^ified  tieally  convenient  to  siiecify  the  forces  in  this  wsy. 
by  eqm-  By  means  of  the  principle  of  "  forced  vibrations"  referred  to  in 
hbnum  the  historical  sketch,  we  shall  pass  from  the  equilibrium  form  to 
f:rm.       the  actual  oscillations  of  the  sea. 

J  7.  Development  of  Tide- generating  Potential  in  Tenns  of 
Hour-Angle  and  Deelination, 

Develcp-  We  now  proceed  to  develop  the  tide-generating  potential,  and 
rc*Lt  of  shall  of  course  implicitly  (§  «)  determine  the  equation  to  the  equili- 
tide-gcn-  brium  figure. 

eratin*        We  have  already  seen  that,  if  s  be  the  moon's  renith  distance  at 
pouutial  tho  point  P  on  the  earth's  surface,  whose  coordinate*  referred  to 
A,  B,  C,  axes  fixed  in  the  earth,  aro  a(,  ai,,  of,  then 

cos  i  =  {M,-f  ijM,-t-fM„ 
where  M„  M,,  M,  are  the  moon's  direction  cosines  referred  to  the 
axes.    Then  with  this  value  of  cos  r — 

coi"  j  -  J  =  2fijM,M,  +  2^"-  Mlll^l!  +  2„f M,M,  +  2ff M 

>t  u  i  i  ir  1  o\r  t 

 (10). 


3  C4i;'-2f'Ml'-l-Mat-2M,» 
+  2        3  3 


The  axis  of  C  is  taken  is  the  rwlar  axis,  and  All  is  the  equatorial 
plane,  so  that  the  functions  oft,  if,  fare  functions  of  the  latitude 
and  longitude  of  tho  point  P,  at  which  we  wish  to  find  the  potential. 

The  functions  of  M„  Ma,  M,  depend  on  the  moon's  position,  and 

we  shall  have  occasion  to  develop  them  in  two  different  ways,  

first  in  terms  of  her  hour-angle  and  declination,  and  secondly  (§ 
23)  in  terras  of  her  longitude  and  the  elements  of  the  orbit. 

Now  let  A  bo  on  tho  equator  in  the  meridian  of  P,  and  B  90* 
east  of  Aon  the  equator.  Then,  if  Jl  be  the  moon,  the  inclination  of 
the  plane  MC  to  the  piano  CA  is  the  moon's  easterly  local  hour-angle. 
Let  A  =  local  hour-angle  of  moon  and  t  =  moon's  declination:  we 
have 

M,  =  cos£cosA,  M,  =  cosotinA,  M,  =  sin3, 

whence 

2MI\f,  =  coa>  8  sin  2A,  M,'  -  M„»    =  cos'  J  cos  2A, 

2M,M,  =  2  sin  8  cos  8  s.in  A,  2Xl'lMJ  =  2  sin  8  cos  J  cos  A, 

M,'+M.'-2M,«  . 

— 1  £  -  =  J  -  sin'  i. 

Also,  if  X  be  the  latiludo  of  P, 

f^co,\,  =  0,  f=sinX, 

and 

{^0,-^-^icos'X,  /J-=lsin2\  >*«*0, 
i(^  +  i»,-2f,)  =  l-Bin'X. 

Hcnco  (10)  becomes 

cosJ  c-J  =  J  cos*  X  coo'  J  cos  2A+  sin  2X  sin  8  cos  8  cos  A 

-rKJ-siu'aXl-'in5*)   (")• 

The  angle  A,  as  defined  at  present,  is  the  eastward  local  hour-angle, 
and  therefore  diminishes  with  the  time.  As,  however,  this  function 
does  not  change  sign  with  A,  it  will  bo  more  convenient  to  regard* 
it  as  the  westward  local  hour-angle.  Also,  if  A,  be  the  Greenwich 
westward  hour-angle  at  the  moment  under  consideration,  and  I  be 
the  west  longitude  of  the  place  of  observstion  P.  we  have 

A  =  A,-/  (12). 

Hence  wa  havo  at  tho  point  P,  whose  radius  vector  is  a, 

V=        {}  cos'  X  cos*  8  cos  2(A,  - 1)  +  sin  2X  sin  8  cos  4  cos  (A,  -  I) 

^  +  i  (J  -  sin'  *K1  -  tin'  X)}  (13).  Potential 

The  tide-generating  forces  are  found  by  the  rate*  of  variation  of  Kd""'" 
for  latitude  and  longitude,  and  also  for  radius  o,  if  we  care  to  find  m 
the  radial  disturbing  force. 


g  8.  Evaluation  of  Tide-generating  Forees,  and  Lunar  iXyfrnow 
of  Gravity. 

The  westward  component  of  the  tide-generating  force  at  the  earth's 
surface,  where  p  =  a,  is  d)'/a  cos  Xdf,  and  the  northward  componont 
is  <ty/ad\  ;  the  change  of  apparent  level  ia  tho  ratio  of  these  to 
gravity  g.    Therefore,  differentiating  (13),  changing 


WrUin8  2TX-r)' 
ward 


3>na 
2gr* 


change  of  level  south- 


-  ^r/- V      2*  cos'  i  cos  2(A0  -  f)  -  2  cos  2X  sin  23  cos  (A,  -  Q  Lunar 
4if\r/  +siu2X(l-3Bin5')}j  deflexion 

component  chango  of  level  westward 

=       "V  {cos  X  cos1  o  sin  2(A,  -  1) 
2i/\rJ*  -MiuXsina 


2t  sin  (*,-  f)l  '...(14). 

The  westward  component  is  made  up  of  two  periodic  terms,  one  going 
through  its  variations  twice  and  the  other  once  a  day.  The  south- 
ward component  has  also  two  similar  terms ;  but  it  hss  a  third 
term,  which  does  not  oscillate  about  a  zero  value.  If  A  be  a  do- 
clination  such  that  the  mean  value  of  sin*  8  is  equal  to  sin' A, 
then,  to  determine  the  southward  component  so  that  it  shall  be 
a  truly  periodic  function,  we  must  subtract  from  the  above 
sin  2A(1  -  3  sin'  A),  aud  the  last  term  then  becomes 

3  sin  2X(sin'A-siu''). 

In  the  case  of  the  moon,  A  varies  a  little  according  to  the  position 
of  tho  moon's  node,  but  its  meati  value  is  about  16*  31'. 

Tho  constant  portion  of  the  southward  component  of  force  has 
its  effect  in  causing  a  constant  heaping  up  of  the  water  at  the 
equator ;  or,  in  other  words,  the  moon's  attraction  has  tho  effect  of 
causing  a  small  permanent  rlliptirity  of  the  earth's  mean  figure. 
This  augmentation  of  ellipticity  is  of  course  very  small,  but  it  is 
necessary  to  mention  it  in  order  that  the  meaning  to  be  attributed 
to  lunar  deflexion  of  gravity  may  bo  clearly  defined. 

If  we  consider  the  motion  of  a  pendulum-bob  during  any  one  day,' 
we  see  that,  in  consequence  of  the  semi-diurnal  changes  of  level,  it 
twice  describes  an  ellipse  with  major  axis  east  and  west,  with  ratio 
of  axes  equal  to  the  sine  of  the  latitude,  and  with  linear  dimension* 
proportional  to  cos' a,  and  it  once  describes  an  ellipse  whose  north 
and  south  axis  is  proportional  to  sin  2a  cos  2X  and  whose  east  and 
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■west  axis 


pro 


Obviously  the  latter  it 
circular  iu  latitude  30*.    When  the  moon  is  on  the  equator,  the 

the  moon't  local  hour-angle  U  »5\ 


maximum  deflexion 
jend  it  then  equal  to 


rtional  to  ain  24  fin  X. 
rYhen 
when 


3m 
2M 


(9* 


coa  X. 


Effect  of 

Und  in 
equili- 


mkal 
theory. 


At  Cambridge  in  latitude  52'  43'  thia  angle  ia  0*'0214. 
1  An  attempt,  made  liy  George  and  Horace  Darwin,1  to  measure 
the  lunar  deflexion  of  a  pendulum  failed  on  account  of  incessant 
variability  of  level  occurring  in  tho  aupports  of  the  pendulum 
and  arising  from  unknown  terrestrial  changes.  The  work  done, 
therefore,  was  of  no  avail  for  the  purposes  for  which  it  was  instituted, 
but  remained  as  a  contribution  to  an  interesting  subject  now  be- 
ginning to  be  studied,  viz.,  the  small  changes  which  axe  always 
taking  placo  on  the  upper  strata  of  the  earth. 

i  9.  Correction  to  Equilibrium  Theory  for  Continents. 

In  the  equilibrium  theory  as  worked  out  by  Newton  and  Ber- 
noulli it  is  assumed  that  tho  figure  of  the  ocean  is  st  each  instant 
ono  of  equilibrium  under  tho  sction  or  gravity  and  of  the  tide- 
generating  forces.  Sir  \V.  Thomson  liaa,  however,  reasserted*  a 
point  which  was  known  to  Bernoulli,  but  has  since  been  overlooked, 
namely,  that  tliis  lsw  of  riso  and  fall  of  water  cannot,  when  por- 
tions of  the  globe  are  continents,  be  satisfied  by  a  constant  volume 
of  water  in  the  ocean.  The  law  would  trill  hold  if  water  were 
appropriately  supplied  to  and  exhausted  from  the  ocean  ;  and,  if  in 
any  configuration  of  the  tide-generating  body  we  imagine  water  to 
bo  instantaneously  to  supplied  or  exhausted,  the  level  will  every- 
where rise  or  fall  by  the  same  height.  Now  tho  amount  of  that 
rise  or  fall  depends  on  tho  position  of  the  tide-generating  body 
with  referenco  to  the  continent*,  and  is  different  for  earn  such 
position.  Conversely,  when  the  volume  of  the  ocean  remains  con- 
stant, we  have  to  correct  Bernoulli's  simple  equilibrium  theory  by 
an  amount  which  is  constant  all  over  tbo  globo  at  any  instant,  but 
which  chsuges  in  time.  Thomson's  solution  of  this  problem  has 
since  been  reduced  to  a  form  which  is  easier  to  grasp  intelligently 
than  in  the  shape  in  which  he  gave  it,  and  the  results  have  also 
been  reduced  to  numbers.'  It  appears  that  there  aro  four  points 
on  the  earth's  surface  at  which  in  the  corrected  theory  the  semi- 
diurnal tide  is  etv:.:'- nt,  and  four  others  where  it  is  doubled.  A 
similar  statement  holds  for  the  diurnal  tide.  As  to  the  tides  of 
long  period,  thero  are  two  parallels  of  latitude  of  evanescent  and 
two  of  doubled  tide. 

Now  in  Bernoulli's  theory  the  semi-diurnal  tido  vanishes  at  the 
poles,  the  diurnal  tide  at  the  poles  and  tho  equator,  and  tho  tides 
of  long  period  in  latitudes  35"  16'  north  and  aouth.  The  numerical 
solution  of  tho  corrected  theory  shows  that  the  points  and  lines  of 
doubling  and  evanescence  in  every  case  fall  close  to  the  points  and 
lines  where  in  tho  uncorrected  theory  there  is  evanescence.  'When 
in  passing  from  tho  uncorrected  to  the  corrected  theory  we  speak  of 
•  doubled  tide,  the  tide  doubled  may  be  itself  nif,  so  that  the  result 
may  still  be  m7.  The  conclusion,  therefore,  is  that  Thomson's  cor. 
rection,  although  theoretically  interesting,  is  practically  to  small 
that  it  may  be  left  out  of  connideration. 

lit  Dynamical  Thf.ohy  of  Tides. 
f  10.  Hiitorical  Explanation. 
Tlie  problem  of  tidal  oscillation  is  essentially  a  dynamical  one. 
Even  when  the  ocean  is  taken  as  covering  the  whole  esrth,  it  pre. 
sents  formidable  difficulties,  and  this  is  the  only  csso  in  which  it 


has  been  hitherto  solved.'  Laplaco  gives  the  solution  in  bks.  i. 
and  iv.  of  the  Mtcanique  CilaU  ;  but  his  work  is  unnecessarily 
complicated  by  the  inappropriate  introduction  of  spherical  harmonic 
analysis,  and  it  is  generally  admitted  that  his  investigation  is 
difficult  Airy,  in  hii  "Tides  and  Waves"  (in  Enty.  ilrtrop.) 
presents  the  solution  free  from  that  complication,  hut  he  has  made 
a  criticism  of  Laplace's  method  which  wo  believe  to  bo  wrong. 
Sir  W.  Thomson  has  written  some  interesting  papers  (in  Phil.  Mag., 
1875)  in  justification  of  Laplace,  and  on  these  we  base  the  following 
paragraphs.  Thit  portion  of  the  article  it  given  more  fully  than 
others,  because  there  exists  no  complete  presentment  of  the  theory 
free  from  objections  of  some  kind. 

{11.  Equation*  of  Motion, 
Eque-        Let  r,  8,  $  be  the  radius  vector,  co-lstitude,  and  east  longitude  of 
tiom  of  a  point  with  reference  to  an  origin,  a  polar  axis,  and  a  tero-meridian 
motion,   rotating  with  a  uniform  angular  velocity  n  from  west  to  east  Then, 

if  R,  H,  Z  be  the  radial,  co-latitudinal,  and  longitudinal  accelerations 

of  the  point,  we  have 


>  HtporU  to  At  BrlHik  Auot.,  mi  (York)  sad  1U2 
'  Thornton  tn<l  Tslt,  Knl.  PHI,  I  S07. 

•  Darwin  ind  Turner,  Fret.  Key.  See.,  IMS. 

*  8lr  W.  Thomson's  |»p«r  "On  the  Gravitational  OtelTlsttost  of  Rotsllnj 
Water,"  In  mi.  Hf.,  Au<ruet  ISsO,  bun  oa  the  rams  eubject.  It  U  the  only 
attempt  which  hae  hitherto  been  nude  to  eooildtx  the  effects  ot  tits  earth  s 


dTr 

'dfi 


^      rna8dl\_  \dt  JJ 


....(15). 


r«n#' 


r  (»  tin  8), 


•-•si. 

ncotoJJ 


a© 


Cos.' 
peatsl 


Now  suppose  that  the  point  never  moves  far  from  a  zero  position 
and  that  its  displacements  f,  ijiin*  co-latitudinally  and  longi- 
tudinally are  very  large  compared  with  its  radial  displacements,' 
and  that  the  velocities  are  so  smsll  that  their  squares  and  product*; 
aro  negligible  compared  with  »V*  ;  then  we  have 

%=%  •  v«y      qwtity  ; 

<!>_  d 
dl  ~~d~t 
dm  A? 

r2T-V 

Henco  (15)  it  approximately 

A'=  -iiVtin** 

S=2-2„sin» 
£T=tintf  Jj  +  2»cot« 

With  regard  to  the  first  equation  of  (16),  we  observe  that  the  time1-" 
has  disappeared,  and  that  R  has  exactly  the  tame  form  as  if  the 
system  were  rendered  statical  by  introducing  a  potential  JnVsinHI 
and  annulling  the  rotation  of  the  axes.  Since  inertia  plays  no 
sensible  part  radially,  it  follows  that,  if  we  tpply  these  expression! 
to  the  formation  of  equations  of  motion  for  tha  ocean,  the  radial 
motion  need  not  be  considered.  Wt  are  left,  therefore,  with  only 
the  last  two  equations  of  (16). 

We  now  have  to  consider  the  forces  by  which  an  element  of  the  Con- 
ocean  ia  urged  in  the  direction  of  co-latitude  and  longitude.    These  P">al 
forces  are  those  due  to  the  external  disturbing  forces  and  to  the  farces1 
pressure  of  the  surrounding  fluid,  the  attraction  of  the  fluid  on 
itself  being  supposed  negligible.    We  havo  teen  in  (9)  that,  if 
fluid  on  a  tphere  of  radius  a  be  under  the  action  of  disturbing  forces 
whose  potential  is  Ur3,  and  if  r=o  +  t)  bo  the  equation  to  trie  sur- 
face, then  must  j>h=  &'a'. 
tide,  the  potential  of  the  d 

elevstion  do  \j,  the  potential  under  which  it  would  be  in  equili- 
brium is  g^r'/a''.  Therefore,  if  t)  bo  the  elevation  of  the  tide 
in  our  dynamical  problem,  the  forces  due  to  hydrostatic  pressure 
on  an  element  of  the  ocean  art  the  same  as  would  be  caused  by  a 
potential  -  o^r^/a*.  Hence  it  follows  that  the  whole  foreca  on  the 
element  are  those  due  to  a  potential  -  q>fy  -  t)r*{a\  Therefore  from 
(16)  *re  tee  that  the  equations  of  motion  are 
1    >    •  •     .  dy       a  d 

dl       ad*'  ,  >{ir>; 


I   it   *  —  u  t  ij   m  liic  p^utuuu  w  ilia  hii- 

Hence,  if  l  be  the  equilibrium  height  of 
disturbing  force  is  otr1/"'-    But,  if  the 


sin  8 


—  +  2>i  cos  8 
dl'*  dl 


1 


a  sin  »a> 

It  remains  to  find  the  equation  of  continuity.  This  maybe  deduced 
geometrically  from  the  consideration  that  the  volume  of  an  element 
of  the  fluid  remains  constant ;  but  a  shorter  way  is  to  derive  jt  from 
the  equation  of  continuity  as  it  occurs  in  ordinary  hydrodynamical 
investigation*  If  Kbe  a  velocity  potential,  the  equation  of  con- 
tinuity for  incompressible  fluid  is  yf 

The  element  referred  to  in  this  equation  is  defined  by  r,  *>, 
r  +  ir,  8 +  18,  $  +  l<j>.  Tho  co-latitudinal  and  longitudinal  veloci- 
ties aro  the  same  for  all  tht  elementary  prism  defined  by  8,  *>, 

8  +  t8,  *  +       >nd  the  sea  bottom. 


dV  r 
we  have  -j-=  - 
or 


sin  8-j  ;  and,  tince  the  radial  velocity  it  di)/dt  at  the  surface  of  the 

ocean,  where  r  =  a  +  y,  and  it  zero  at  tht  tea  bottom,  where  r=a, 

—        Hence,  integrating  with  respect  to  from 

raa  +  y  to  r=a,  and  again  with  respect  to  t  from  tht  tima  (  to  th» 
time  when  rj,  f,  n  all  vanith,  and  treating  y  and  f>  aa  small  com- 
pared with  a,  we  have 

d  rf 

\a  tin  •  +  ?{y(  sin  8)  +  £-(yn  tin  8)=0  (18).  Eqw 

■  «W  »♦  tion 

This  is  the  equation  of  continuity,  and,  together  with  (177,  It  forma  cosu 
the  tytttm  which  must  be  integrated  in  the  general  problem  of  the  (ty. 
tidet.    Tht  difBcultiei  in  the  way  of  a  solution  art  to  great  that 
nont  hat  hitherto  been  found,  except  on  tht  supposition  that 
y,  tht  dipth  of  the  ocean,  it  ouly  a  function  of  latitude.    In  thi* 
(18)  f 
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ha  +  sin  •)  +      = 0  «tl»)- 


{  12.  ^rfa^von  <e  Forced  Oicillaiion*. 
ill.    Sin co  we  may  supf*:*^  that  the  free  oscillations  are  annulled  by 
5»  .friction,  the  solution  required  is  that  corresponding  to  forced  o*cil- 
i  litions.    Now  we  have  teen  from  (13)  that  t  (which  is  proportional 
,.  to  V)  ha*  Unas  of  three  kinds,  the  first  depending  on  twice  the 
noon's  (or  sun's)  hour-angle,  the  eecond  on  the  hour-angle,  and  the 
third  independent  thereof   The  coefficient*  of  the  firat  and  aecond 
term*  vary  alowly,  and  the  whole  of  the  third  varies  slowly.  Hence 
I  feu  a  semi-diurnal,  a  diurnal,  and  a  long  period  term.    We  shall 
•m  later  that  theao  term*  may  be  expanded  in  a  aeries  of  approxi- 
mately semi-diurnal  diurnal,  and  alowly  varying  term*,  each  of 
which  U  a  strictly  harmonic  function  of  the  tame.    Thus  we  may 
tsuot  for  t  a  form  e  eoa  (2n/l  +k+  +  o),  where  /  and  k  are  number*, 
and  where  e  i*  only  a  function  of  co-latitude  and  of  the  element*  of 
th«  orbit  of  the  disturbing  body.    According  to  the  usual  method 


of  treating  oscillating  systems,  we  may  therefore 
iag  assumption  for  the  form  of  solution 

t  =e  cos  (2n/l  +  *0  +  a)  \ 
h =h  co*  (2V* +  *♦  +  •)  f 
{  =x  cos  (2ii/l +  *♦+«)(  ' 
»  =  y*in(2»/» +  **  +  «) ) 
wan*  e,  h,  x,  j  are  fuoction*  of  co  latitude  9  only, 
i  in  (19),  we  hare 


the  follow 


.(20), 


(21). 


Then,  if  w*  writ*  u  for  h  -  e,  and  pat  wi  =  »*o/?,  tu' 
(M)  in  (17)  lead*  at  once  to 

x/*+y/ain*co»« 


y/»*in»  +  x/coa# 
Solving  (22)  for  x  and  y,  we  have 

ysta#(/»-co^)  =  ^(C-^ 
Then  wbstituting  from  (2S)  in  (21),  we  have 


1  da  \ 
"imdi  \ 

} 


da    h    cos  9\ 
55+/U  »in*V 
co»  9  da     ka  > 
di    sin  9i 


.(28). 


cos  «  d\i  lea 


Jt/«-  cos1*) 

...(24). 


HfWHMHI 


f1  -  cos'  tf 
+  4nia(n  +  e)  =  0 

Thi*  is  Laplace's  equation  for  tidal  oscillations  in  an  ocean  whoa* 
depth  is  only  a  function  of  latitude.  When  u  is  found  from  thi* 
,  its  value  .ubatituted  in  (25)  will  give  x  and  y. 

{  13.  Preparation  for  Solution. 

which  ia  considered  in  this  case  is  not  like  that  on  the 
and  therefore  it  doe*  not  seem  desirable  to 


for  any  value  of  q  and  fot  the  semi-diurnal  tide*  when  « is  unity.  Ereli- 
Befor*  proceeding  further  it  wtU  *be  convenient  to  •xhibit  two  Binary 
purely  analytical  transformation*  of  the*  firat  two  terma  of  (24)  transfer- 
which  hold  true  for  certain  values  of  k  and  /,  and  when  u  haa  such  maUoat, 
a  form  a*  that  suggested.    If  we  put  k=1,f=gh,  coaiflX 

ib»  " 


then,  if  v  =  A  sin  i  co*  0,  it  will  be  found  on  substitution  that 
d7(»in^  +  2,co.») 


1 

sin  S  d»  j  -  eos5  « 

Again,  if  we  put  *=2,/= 

j    d  ir(ain»5"  +  2vcos6 


2  cot  *V„  + 


rftf  tin** 


-8Ij»...(25). 


"di 
l-cos'tf 


1st 
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r  j-co*»*> 
:1,  >='(!- coa» *)=liin*».  and  if 


2v 


-27 


dp 

cote  j-  + 

<W  ain 


Another  general  property  of  (24)  is  derived  from  the  mppoaitioj*. 


that  n  is  expressed  in  a  senea  proceeding  by  power*  of  I ;  thus 

IP 

n  •=    + Vj—  +  Vj    +  (27). 

Lot  »„  v.,  «„  4c,  be  to  chosen  that,  when  n  ia  substituted  in  (24), 
the  coefficient  of  each  power  of  J  vanishes  independently  ;  then 
the  term  independent  oil  obviously  give*  f,=  - e,  and  the  oonnax/ 
ion  between  successive  v*s  is 

r~    /        da      k  \~l         /cos  g  dvm     kv„  \ 

Hntd»[_  fi_cJt   J  ^sin^-co**) 


integration  of  (24)  except  in  certain  typical  case*. 
In  (13)  we  have  the  expansion  of  the  disturbing  potential  and 
implicitly  of  the  disturbing  force*  in  three  terms,  the  first  of 
which  is  variable  in  half  a  day,  the  second  in  a  day,  and  the  third 
in  half  the  period  of  revolution  of  the  tide-raising  body.  Forestal- 
ling the  results  of  chapter  iv.— each  of  thoso  terms  may  be  expressed 
ss  the  sum  of  a  series  of  strictly  harmonic  functions  of  the  time  ; 
the  first  set  of  these  have  all  approximately  semi-diurnal  period*, 
ths  second  approximately  diurnal  periods,  and  the  third  vary 
slowly  in  dependence  on  the  periodic  time  of  the  tide-generating 
body.  The  first  set  involve  twice  the  terrestrial  longitude,  the 
eecond  the  longitude,  and  the  third  set  are  independent  of  the 
longitude  of  the  place  of  observation.  From  these  statements 
compared  with  (13)  we  see  that  in  the  semi-diurnal  terms  /  is 
approximately  unity,  i  =  2,  and  t  =  F.  sin'  *  ;  in  the  diurnal  terms 
/  U  approximately  },  k  =  l,  and  t  =  E  *in  9  co*  *  ;  in  the  term*  of 
long  period  /is  a  small  fraction  (for  the  fortnightly  tide  about  j"»), 
t  =  0,  1  =  E(J  -  cos'  9).  The  departure  from  exactness  in  the  rela- 
tion /=  1  for  the  semi-diurnal,  and  f=  h  tot  the  diurnal  terms  is 
generally  (except  for  certain  critical  depths  of  ocean)  not  such  as  to 
greatly  change  the  nature  of  the  results  from  those  obtsined  when 
rt'i/sl  and  ,  rigorously.  Hence  the  integration  of  (24)  will  be 
pursued  on  these  three  hypotheses,  giving  Laplace's  three  kinds  of 
«f  oscillation.  The  hypothesis  which  will  he  made  with  regard  to  y 
■■  is  that  >  =  /(l  -  q  cos'  0),  and  in  the  case  of  the  semi-diurnal  tides 
we  shall  be  compelled  bymathematical  difficulties  to  suppose  q  to 
be  either  unity  or  zero.  The  tides  of  xonal  seas  may  be  worked  out, 
and  more  complex  laws  of  depth  may  be  assumed ;  but  for  the 
discussion  of  such  esses  the  reader  is  referred  to  Thomson's  papers 
in  Aft  Mag.,  1875. 
There  might  be  reason  to  conjecture  that  the  form  of  u  would  be 
to  that  of  e,  and  this  is  in  fact  the  case  for  the  diurnal  tide* 


+  4m/»»+1»«0 
W*  shall  suppose  below  th*t  n  is 

dm  (28)  in  conjunction  with  ^25) 
•uccesaiv*  values  of  ths  •'«. 


(28). 

in  the  form  (27),  and 
(2«)  for  finding  ths 


S  14.  Diurnal  TU*. 
Let  us  first  consider  the  diurnal  tides.   We  havs  s  »E  sin  9  cos  0,  Dions! 
*= 1,  and /- 1 ;  then  «,=  -  E  sine"  cos*.    Hence  by  (98)  snd <25)  tkUs. 

-8/jv,  +  4sjUv1»0   (29), 

snd  therefore  v,  =  Applying  ths  same  theorest  a  second  time, 

r, = (2j/w)v„  and  so  on  ;  therefor*  a  ■  tjl-t-  ilq/ma  +  {Uq/ma?  +  ...J 

•e  •   .(30). 


But  u  =  h  -  • 


1  -  2io/ma 
hence  ^  _ 


"  1  -  2/o/ma 


•  •*•.•••••••• 


1  -  2/0/ ma 


.(31). 

low  water 
that  ths 


It  appears,  therefore,  that  the  tide  is  "  inverted,"  giving  1< 
where  the  equilibrium  tide  civet  high  weter.  If  q  =  0,  so 
ocean  is  of  uniform  depth,  the  tide  vanishes. 

1 15.  Semi-Diurnal  Tide,  with  VariabU  Depth. 
Next  let  us  consider  the  semi-diurnal  tide  in  the  case  when  ft**, 
to  that  7  =  f  sin'  9.    Then  *-E  sin'*,  *=2, /=1 ;  also«,=  -a  = 
-  E  *in*  9.    Hence  by  (28)  and  (2«)  -  8/t>#  +  4w/t-f  =  0,  whence  v.  =  ttd*. 
2/tntv    Applying  the  same  theorem  a  second  tame,  »,=  (2/m)Hiw 
and  so  on  ;  th.reior*  u  =  vj[l  +  2//ma  +  (2//m<i)»  + . . .] 
v9  __« 
~l-2i/nui""l-2//mi" 


h  =  u-t  0=  - 


2Z/ma 


(32). 


1  -  2i/ma 

If  2J/ma=  I,  the  height  of  tide  is  equal  to  the  equilibrium  height ; 
but  it  u  inverted,  giving  low  water  where  the  equilibrium  theory 
gives  high  water.  In  the  case  of  the  earth  m= 1/289,  and  therefore 
this  relation  is  satisfied  if  I  =  afl  1 56.  Hence  in  a.  sea  3000  fathoms 
deep  at  the  equator,  and  shallowing  to  the  poles,  we  have  inverted 
semi-diurnal  tides  of  the  equilibrium  height 


§  18.  Sani- Diurnal  Tide,  with  Uniform  Dtpth. 
The  method  of  development  used  above,  where  we  proceed  bT 
power*  of  the  depth  of  the  ocean,  is  not  applicable  where  the  depth 
is  uniform,  because  it  leads  to  a  divergent  series.  We  have  there- 
for* to  resume  equation  (24).  In  the  case  of  the  semi-diurnal  tides 
we  have  for  the  depth  y  =  l  (a  constant  by  hypothesis),  *  =  2,/=l 
approximately,  and  e-Esin' 0.  Now  for  brevity  let  ^=4n«i/f, 
r  a  sin  9,  so  that  e  =  Er'.    Then  we  find  that  on  development  (24) 

b*C°me*     r»(l  -  v»)  J?  -       -  (8  -  2»'  -  pV*  =   (33). 

Let  us  now  assume  as  the  solution  of  this  equation 

u  =  ( A,  -  E>»  +  JT4r « + AV  + . . .  +  AV* +  (34). 

Substituting  from  (84)  in  (33),  and  equating  to  xero  the  coefficients 
of  the  successive  powers  of  r,  wo  find  JC,  =  E,  Kt  apparently  inde- 
terminate, and 


2i(2i  +  6)A*»H4  -  2»'(2»  +  S)*,** + ?K*  =  0 
Sines  JT,  =  0,  this  equstion  of  condition  may  be  held  to  apply  f 
sll  positive  integral  values  of  i,  beginning  with  t=0.    It  is  obvio 
that  A-.  i.  determinable  in  Urm.  of  JT4  and  X»  Kt  in  term*  of  X- 


(35). 
pply  for 
us 
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to  be  found  in  term*  of  £"„ 
is  apparently  indeterminate. 


ujd       fee,  so  that  all  the  E"e  are 
which  ia  known,  and  of  JT,,  which  _ 

Tbe  condition  for  the  convergency  of  the  aeriea  (84)  for  a  and  for 
the  eeriaa  *Ju/aV  ia  that  Kim/Ku  ahall  tend  to  a  limit  leas  than 
nnlty.   The  equation  (35)  may  be  written 


2»  +  3 

'2i  +  «' 


2t(2i  +  8)  JTavf) (M)" 
Now  K»vtl      tends  to  be  either  infinitely  am  all  or  not  infinitely 
If  it  ' 


(ii  +  WTuHT***  2.- +  4 
<2,  +  2)iW~*-2772-- 


be  not  infinitely  email  in  the  limit,  tbe  second  term 
on  the  right  of  (36)  becomes  evanescent  when  »  ia  very  great,  and 
are  hare  in  the  limit  when  t  is  very  large — 

But  the  ratio  of  ■ucceesive  terms  of  -  r*>  tends  to  become 
(1  -  |/i>*.  Hence,  if  KtnJKn  does  not  tend  to  become  infinitely 
email,  u  =  A  +  BVl  -  r',  where  A  and  B  are  finite  for  all  values  of  ». 
Again,  under  the  same  circumstances  we  have  in  the  limit  when  »  is 
very  large — 

=  (1  -1/2iV. 

But  the  ratio  of  successive  terms  of  (1  -  r*)"»  tenos  to  (1  -  1/iV- 
if  AVn/A"s,  does  not  tend  to  become  infinitely  small, 
=0+0(1-0-*,  where  Csnd  D  are  finite  for  all  value*  o(». 

Now  ^=^VrTT»-=cVl~»+D. 

Therefore  at  the  equator,  where  r  =  l,  dajdi  =  D,  a  finite  quantity. 
Hence  the  hypothesis  thst  AT)(+*'A"»  tends  to  be  not  infinitely  small 
leads  to  the  conclusion  that  u  and  tiajdB  an  finite  at  ths  oqustor. 
But  on  account  of  tbe  symmetry  of  the  system  the  co- latitudinal 
displacement  £  must  vanish  at  the  equator,  and  therefor*  z  also. 
By  (23),  when/=l,  i  =  2,  r  =  sin  9, 

»*x  =  t-(  -yi  +  2u  coa  »  V. 

Bat  w*  bar*  just  seen  that  this  hypothesis  make*  u  finite  whan 
»  =  1  or  9  =  90\  and  thorefor*  at  the  equator 

I  ata    „  .  ... 

X=I>»  <w'  *  ^nlt*  quantity. 

Now  symmetry  necessitates  s  vanishing  valu*  of  dufdt  at  the 
equator.  Thus  the  hypothesis  that  K»t+t/lC*  tends  to  be  not  In- 
finitely small  is  negatived,  and  we  conclude  that,  on  account  of 
the  symmetry  of  tho  motion,  it  ia  infinitely  email  for  infinitely  gnat 
value*  of  i.    This  being  established,  let  us  write  (38)  in  the  form 

**4*  V 
~i'i7  ~  2i>  +  3<  -  (2s*  +  BO^jhV^shi 
Henoe  by  repeated  application  of  (3«a)  we  have 

*4S   

ke.  (87). 

And  we  know  that  this  is  a  continuous  approximation  to  AVWsi. 
which  must  hold  in  order  that  the  latitudinal  velocity  may  vanish 
at  the  equator.  Writing  iV,  -  Ku+tlKw.  ell  the  /Ts  may  be  com- 
puted from  the  continued  fraction  (87).  Then 

*,=£,  KJZ=NU  AVE=A,Ar„  XJZ=yitfJv\  Ac 
We  cannot  compute  JT(  from       K%  from      and  so  on ;  for.  If  w* 
do,  then,  short  of  infinite  accuracy  in  the  numerical  value*,  we  ahall 
be  gradually  led  to  successive  value*  of  the  JTs  which  tend  to 

This  process  was  followed  by  Laplace  without  explanation.  It 
was  attacked  by  Airy  in  his  "Tide*  and  Wave* "  (in  Ancy.  Mt'.rop. ) 
and  by  Ferrel  in  his  Tidal  JUttartkm  (0.8.  Coast  Survey,  1873),  but 
was  justi8rd  bv  Sir  W.  Thomson  in  the  Phil  Mag.  (1875,  p.  230). 
Tbe  investigation  given  here  is  substantially  Thomson's. 

Laplace  give*  numerical  solutions  for  three  different  depths  of 
the  sea,  wtYt,  vrVt»  rrrn  °'  the  earth's  radius.  Since  stafti, 
these  correspond  respectively  to  the  case*  of  0=40,  10,  6,  and  the 
solutions  are 

0=40,  h  =  E{r*  +  20-1862»4  +  10-1184v«  -  13-1047»» -  16-44«8VW 
-7-458UM-  2  1  976V"-  0-4MU*  -  0-0M7r*» 

-o-oo82,»-  o-ooo8a»-  o-ooou".. .\ 

0=10,  h  =  B{r»+  619«Or«  +  3-2474F*  +  072S8s»  +  0O919r» 

+  O-0O76rM+  0O00U'*...) 
0=  5,  h«=E|s*+  0-75O4y  +  0-156or«  +  0-01 67s* -fOOOOflv1*-!--} 

I  Thomson  calls  this  s  dissipation  of  tmnaj.  It  nay  be  (Ilostretsd  thsa. 
Consider  Urn  aqua  lion  «S-S,+J-0,  which  nsr  bs  written  xther  »-|+ia*  or 
a- 1  -  1/s.  Wow  lets^-l+KV  sad  auppossws  start  with  aor  vales  a*,  less 
than  wilty,  and  compote  t\,  sa, . . .  s^.  Then,  starttaf  with  s„  la  the  equation 
j — t  -  x/sa,  ifws  work  bsekwsrds,  ws  ought  to  eocae  to  ths  original  Tales 
ay  la  ihet,  however,  ws  shall  enlv  do  so  If  then  Is  laBalts  sceuraoy  la  all 
lbs  ewsartesl  value*.    For,  start  with  ee-i,  than  si  —  "75,  sj—  SM2,  a,-  -VOW, 

a-  -9937,  S)  -  and  the  raluas  go  on  approximating  to  1,  which  las  root  Of 

a  aquation.   N.n  atart  baekwarde  with  a,-  VT.  sad  we  And  *j -  -*M,  a,-  Dm, 


..(36a). 


At+iJ  +s\«  +  i)    2(i+2?+3(»  +  2)-i 


Since  h  vanishes  when  >s0,  there  is  no  rise  and  fall  of  water  at 
the  poles.    When  r  =  1  at  the  equator,  we  find 

/J=40,  h=  -  7-434  B 
/}=10,  h-  11-267S 
0=  5,  h=    1-924 E. 

The  negative  sign  in  the  first  case  shows  that  the  tide  is  inverted 
at  the  equator,  giving  low  water  when  the  disturbing  body  is  on 
the  meridian.  -  Kear  the  pole,  however,  that  is,  for  small  values  of 
r,  ths  tides  are  direct.  In  latitude  18*  (approximately)  then  is  a 
nodal  line  of  evanescent  semi-diurnal  tide.  In  the  second  and 
third  cases  the  tides  are  everywhere  direct,  increasing  in  msgnitude 
from  pole  to  equator.  Aa  0  diminishes  ths  tide*  tend  to  assume 
their  equilibrium  value,  because  all  ths  terms,  save  the  first,  become 
evsnescent  When  0=1  (depth  of  radius)  the  tide  at  the  equator 
still  exceods  its  equilibrium  value  by  11  per  cent.  As  0  diminishes 
from  40  to  10  the  nodal  line  of  evanescent  tide  contracts  round  the 
pole,  and  when  it  is  infinitely  small  the  tides  in  infinitely  great. 
The  particular  value  of  0  for  which  this  occurs  is  thst  where  the  free 
oscillation  of  tbe  ocean  has  the  same  period  as  the  forced  oscilla- 
tion. The  values  chosen  by  Laplar*  wen  not  well  adapted  for  the 
illustration  of  the  results,  because  in  the  cases  of  0  =  40  and  0=10 
the  depth  of  the  ocean  ia  not  much  different  from  that  value  which 
would  give  infinite  eemi-diurnal  tide.  For  value*  of  0  greater  than 
40  we  should  find  other  nodal  lilies  dividing  the  sphere  into  i 
of  direct  and  inverted  tide*.  Wa  refer  the  reader  to 
Thomson's  pspen  for  further  details  on  this  interesting  point. 

1 17.  Tidci  of  Long  Period;  Layloaft  ArgvnttiU 
/rout  Friction. 

In  treating  these  oscillations  Laplace  remarks  that  a  very  small  Lap'.ace't 
amount  of  friction  will  be  sufficient  to  cause  ths  surface  of  tbe  ai  sii- 
oce&n  to  assume  at  each  instant  its  form  of  equilibrium,  and  he  meut 
adduces  in  proof  of  his  conclusion  ths  considerations  given  below,  from 
The  friction  here  contemplated  ia  such  that  the  integral  effect  la  friction 
represented  by  a  retarding  force  proportional  to  the  velocity  of  the  I 
water  relstirely  to  ths  bottom.    Although  proportionality  to  the 
square  of  the  velocity  would  probably  be  nesnr  to  the  truth,  yet 
Laplace's  hypothesis  suffices  for  the  present  discussion. 

In  oscillations  of  this  class  ths  water  moves  for  half  a  period  north, 
and  then  for  half  a  period  south.  In  oscillating  systems,  when  the 
resistances  an  proportional  to  ths  velocities,  it  is  usual  to  specify  the 
resistance  by  a  modulus  of  decay,  namely,  that  period  in  which  a 
velocity  is  reduced  to  of  its  initial  valus  by  friction.  Now  the 
friction  contemplated  by  Laplace  ia  such  that  the  modulus  of  decay 
is  short  compared  with  the  semi-period  of  oscillation.  The  quickest 
of  the  important  tides  of  long  period  is  the  fortnightly  (see  chapter 
iv.) ;  hence,  for  the  applicability  of  Laplace's  conclusion,  ths  modulus 
of  decay  must  be  short  compared  with  a  week.  Now  it  seams  prac- 
tically certain  that  the  friction  or  the  bed  of  the  ocean  would  not 
materially  affect  ths  velocity  of  a  alow  ocean  current  in  a  day  or  two. 
Hence  we  cannot  accept  Laplace's  discussion  as  satisfactory.  How- 
ever this  may  be,  we  now  give  what  is  substantially  his  argument. 

Lst  us  write  *  for  the  reciprocal  of  the  modulus  of  decay.  Then 
the  frictional  force*  introduced  on  the  left-hand  aid*  of  (17)  are 
+  tdfjdt  in  the  firat  and  ain  ttdqjdt  in  the  second.  Laplace'a 
hypothesis  with  regard  to  the  msgnitude  of  the  frictional  force* 
enables  us  to  neglect  the  terms  *f(/dV  and  sin  ♦  dhfjdf  com r« red 
with  the  frictional  force*.  Than,  if  we  observe  that  in  oscillations 
of  this  class  the  motion  is  sntirely  latitudinal,  equations  (17)  and 
(19)  become      ^  m  _  MdV_    f  d, 


it 

afae>4T*t?+2it  cos  « ?j  =  0 
as  at 

ha  sin  t  +  y-Jy(  sin  6)  =  0 

uu 

From  the  first  two  of  theee  we  easily  obtain 
4n*     •  «\  df      g  d 


«+- 


ad6 


As  a  first  approximation  we  treat  d^jdt  as  zero,  and  obtain  h = f, 
or  the  height  of  water  satisfies  ths  equilibrium  theory.  In  the** 
tides  (see  chap,  iv.)  r  =  £  (\ -  cos'f)  cos  il,  so  that  from  the  third 
equation  of  (88)  we  can  obtain  a  firat  approximation  to  { ;  than,  sub- 
stituting in  (39),  ws  obtain  on  integration  a  second  approximation 
to  h.  Laplace,  however,  considers  aa  adequate  the  first  approxima, 
tioO)  which  ia  simply  the  conclusion  of  ths  equilibrium  theory. 

1 18.  Tidtt  of  Long  Prriod  in  an  Ocean  of  Uniform  Lkpth. 
Aa  it  warns  certain  that  these  tides  do  sot  satisfy  sven  apnroxi-  Tide*  ef 
mately  the  equilibrium  law,  we  now  proceed  to  find  the  •olution  lone 
where  then  ia  no  friction.    In  the  case  of  these  tides  k  =  0,f  a  small  period 
fraction,  and  *-E(t- cos**).    Ths  equation  (24)  then  becomes  *  without 
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"W*  thill  confine  th*  investigation  to  th*  cue  wher*  yml,  a  eon- 
ttont,  and  when  th*  »•*  cover*  th*  whole  turfac*  of  th*  globe. 
The  symmetry  of  th*  motion  in  thi»  cm*  demand*  that  u  when  *z- 
r*nd«i  in  a  leriee  of  power*  of  m  (hall  only  in  voir*  *v*n  power*. 
Let  us  assum*.  therefor*,  that 

jy^^-BiM  +  lV'-t-  •••  +  Bs»+iM,M",+  (41). 

'      ^l^=V  +  (B,-B1),.»+...+(Bll+I-B,-,)*.''+l  +  ... 


+  (2»  +  1)(B1,+1-Bs,-,)m',+ 


•  *  >*e*e 


(«)• 


Again, 

g=./^»  +  (Bl-/»B,)>.«+...+(Bw.1-/»B1M-1V«+'  +  m 

u-C-i/»Bvm'  +  |(B1-/'B,)m«  +  ...  +i(B».J-/»BM.I)M"+  <"). 

where  C  ii  a  constant  Then,  writing  p  for  ima/I,  ai  in  the  rvse  of 
the  **mi-diurnal  tide,  *ub*tituting  ftotn  (42),  (43),  and  (44)  in  (40), 
and  equating  to  itro  th*  racceativ*  coefficients  of  th*  power*  of  m. 
.find  -JE  +  B^/J 


B,-B,(l-^/*fl)fWE=0 


(45). 


B-,  -  B*,_,(l  -  ^n  /V  )  "  g^f^  B,.,  -  0 

Thus  the  eonitant  C  and  B»  B„  Ac,  are  all  expreteible  in  term*  of 
Bj,  and  Bi  i*  apparently  indeterminate.    We  may  remark  that,  if 

-AB-i=10E,  or  B.j=  -2E, 

th*  equation  of  condition  (45)  may  be  held  to  apply  for  all  values 
of  i,  from  one  to  infinity.    Let  uj  writ*  (45)  in  the  form 

When  »'  i*  large  Bk+i/Bh-i  either  tend*  to  become  infinitely  small 
or  it  doe*  not  do  *o.  Let  n*  suppoie  that  it  docs  not  tend  to  become 
infinitely  small.  Then  it  is  obvious  that  the  successive  B's  tend 
to  become  equal  to  one  another,  and  so  also  do  the  values  of 
(Ba-i-/,Bu-i)  /2«  and  the  coefficients  of  du/dp.  Hence  we  have 
dajdfi  =  L  +  U){\  -  M*),  for  all  values  of  m,  where  L  and  M  are 
finite.  Hence  this  hypothesis  gives  infinite  velocity  to  the  fluid  at 
the  pole,  where  m  =  1-    But  with  a  water-covered  globe  this  infinite 


velocity  is  impossible,  and  therefor*  the  hypothesis  is  negatived, 
and  Bn+i/B*-!  must  tend  to  becomo  infinitely  smalL  This  being 
established,  let  ui  write  (46)  in  the  form  • 


B*-i  _ 


2i(2i  +  l) 


Bji»i 

2t(2i  +  l)~  B»,.i 


By  repeated  applications  of  (47),  wo  havo  in  th* 
tinued  fraction 


of  a  con- 


Bs-i,  ~2tj2i  +  1)  _/»_ 

(2i  +  2X2i  +  3) 

2i(2i+DT  r-p 


1- 


(2i  +  2X2»'  +  3) 


(2i '  +  4)f2i+5) 


(2»  +  4)(2i  +  5)  r 
And  w*  know  that  this  is  a  continuous  approximation,  which  must 
hold  in  order  to  satisfy  the  condition  that  the  water  covers  the 
whole  globe.  Let  ns  denote  this  continued  fraction  by  -  Nt.  Then, 
if  we  remember  that  B_,  =  -  2E,  we  have 

B,  =  2EA'I,  hJB^-Nj,  KJB,=  -A**  Br/B,=  -A'„  Ac., 
•othat 

B,»  -SEJVxJV,  B,  =  2EJV1>'^  B,=  -  SEA",AtA',y4,  Ac, 
and  C=  -JE  +  2EjNV/». 

Then  h  =  u  +  * 

=C  +  iE-(E  +  i/'BIV  +  l(V^B»^4  +  »(B'-/,Bi)'4,+-  •  • 

=  i{2AriJp  -  (1  +/»A',)m'  +  ,A».(1  +/W,)M4 

-iAlA'i(l+/,A1>«  +  ...}   (49). 

Now  ws  find  that,  when  p  =  40,  which  make*  the  depth  of  the 
**a  8000  fathom*  or  tVji  of  the  radius  of  the  earth,  and  with 
/■  -0385012,  which  is  the  valu*  for  th*  fortnightly  tide  (**e 
chap,  iv.), 

A",-S040692.  JV,  =  1-20137,  #,  =  -66744,  A^-42819.  A,=  29819, 

#,=  •21950.  A'T=16814.  A',- -13287.  .V,=  107,  A'„«=l. 
Thee*  value*  give 


WJP=  15203,         A*,  =  1-0041,  JA'(1  +/» A ,)  =  1  5228, 
|A*,Ar,(l  +/»A*,)  =  1-2187,  jA'1A'tA,(l  +/»A'4)  -  60988, 
| A*. . . .  AV 1  =  -20888,  | A*. . . .  A,(  1  +/,*V  =  -05190, 

♦A-, . . .  A",(l  t/'A*, )  =  -00976,  |A. . . .  A,(l  -t^AY)  =  -0014, 
iJV, . . .  Aid  +/»Ai> » -00017. 

So  that 

h/a=  {  1520  -  1  0041m*  +  15228m4-  1 -2187m' +  -6099m»  -  ■S089mw 
+  -0519m"  -  -0098m" t  -0014m"  -  O002m"J  +(1  - m')  (50). 
At  the  pole,  where  m  =  1.  h  =  -  Ex  1037  =  e  x  15561  .j..' 
and  at  th*  equator,  wher*  m"0,  h  =  +  E  x  1520  =  e  x  -4561  J  1  '' 

Now  let  us  take  a  secomLcase,  where  /J  =  10,  which  wa*  also  one 
of  those  iolved  for  th*  cai*£of  the  .emi-diurnal  tide  by  L*pl»ce, 
and  we  find 

h/E  =  "2363  -  10016m1 +' 5910m* -  1  627m*  +  0258m'  -  -0026m" 
+  -0002m". 

At  th*  pole,  wher*  m  =  1,  we  find  h  =  -  Ex  -3137  =  e  x  471,  and  at 
th*  equator  h=  +  Ex  -2343  =  *x  709.  With  a  deeper  ocean  wa 
should  soon  arrive  at  tin  equilibrium  valu*  for  the  tide,  for  A*,,  A« 
Ac,  become  very  smsll,  and  INJP  become*  equal  to  J.  In  this 
case,  with  *uch  oceans  a*  those  with  which  we  hav*  to  deal,  the 
tides  of  long  period  ar*  considerably  smaller  than  the  equilibrium 
va" 


|  19.  Stability  of  At  Oetun. 

Imagine  a  globe  of  density  t,  surrounded  by  a  spherical  layer  of  SUbility 
water  of  density  r.   Then,  still  maintaining  the  spherical  figure,  and  of  the 
with  water  (till  covering  the  nucleus,  let  the  layer  be  displaced  ocean, 
sidewaye.    The  force  on  any  part  of  the  water  distant  r1  from  th* 
centre  of  the  water  and  r  from  the  centre  of  the  nueleu*  is  \vei' 
towards  th*  centre  of  th*  fluid  sphere  and  \w{i  -  r)r  towards  th* 
centre  of  the  nucleus.    If  8  be  greats*;  than  0  there  is  a  force  tend- 
ing to  carry  the  water  from  places  where  it  is  deeper  to  places  where 
it  is  shallower  ;  and  therefore  the  equilibrium,  thus  arbitrarily  dis- 
turbed, ia  sUble.    If,  however,  I  is  leas  thtn  r  (or  the  nucleus 
lighter  than  water)  the  force  is  such  that  it  tends  to  carry  the  water 
from  where  it  is  shallower  to  where  it  is  deeper,  and  therefore  the 
equilibrium  of  a  layer  of  fluid  distributed  over  a  nucleus  lighter 
than  itself  is  unstable.    As  Sir  William  Thomson  has  remarked,1 
if  the  nucleus  is  lighter  than  the  ocean,  it  will  float  in  the  ocean  Stab  lilies 
with  part  of  its  surface  dry.    Suppose,  again,  that  the  fluid  layer  of  vr.rious 
be  disturbed,  so  that  its  equation  is  r  =  a(l  +tt),  where  *,  is  a  sur-  ordera. 
face  harmonic  of  degree  » ;  then  the  potential  due  to  this  deforma- 
tion is  j^Tj        «u  and  the  whole  potential  is 

twig*     ivir  o<  +  > 
3r  +2i  +  l  ri  +  l'''  ' 

If,  therefore,  »/(2i  +  l)  is  greater  than  J*,  the  potential  of  the  forces 
due  to  deformatiou  it  greater  than  that  due  to  the  nucleus.  But 
wo  have  seen  that  a  deformation  tends  to  increase  itself  by  mutual 
attraction,  and  therefore  the  forces  aro  such  as  to  increase  the 
deformation.  IT,  therefore,  e,=  J(2»'+l)8,  all  tho  deformation*  up 
to  th*  tth  ar*  unstable,  but  the  «"+  1th  is  stable.'  If,  however,  r 
be  leas  than  3,  then  all  the  deformations  of  any  order  are  such  that 
there  are  positive  forces  of  restitution.  For  our  present  purp 
it  suffices  that  this  equilibrium  is  stablo  when  the  fluid  ia  ligh 
than  the  nucleus. 

I  20.  Prtceuion  and  Xutalion, 

Suppose  we  have  a  planet  covered  with  a  shallow  ocean,  and  that  Prxes- 
the  ocean  is  set  into  oscillation.  Then,  if  there  are  no  external  dis-  »lon  2nd 
turbing  forces,  so  that  the  oscillation*  are  "free,"  not  " forced,"  nutaUon. 
the  resultant  moment  of  momentum  of  the  planet  and  ocean  remains 
constant.  And,  since  each  particle  of  the  ocean  executes  periodic 
oscillations  about  a  mean  position,  it  follows  that  the  oscillation  of 
aho  ocean  impart*  to  the  solid  earth  oscillatiou*  such  that  tho  re- 
sultant moment  of  momentum  of  the  whole  system  remains  constant. 
But  the  mass  of  the  ocean  being  very  small  compared  with  that  of 
the  planet,  the  component  angular  velocities  of  th*  planet  necessary 
to  counterbalance  the  moment  of  momentum  of  the  oscillations  of 
the  sea  are  very  small  compared  with  the  component  angular 
velocities  of  the  see,  and  therefor*  the  disturbance  of  planetary 
rotation  due  to  oceanic  reaction  is  negligible.  If  now  an  external 
disturbing  force,  such  as  that  of  the  moon,  acts  on  the  system,  the 
resultant  moment  of  momentum  of  sea  and  earth  is  unaffected  by 
the  interaction  between  them,  and  the  precessions!  and  nutational 
couple*  are  tho  same  as  if  sea  and  earth  were  rigidly  connected 
together.  Therefor*  th*  addition*  to  these  couples  on  account  of 
tidal  oscillation  ar*  th*  couples  due  to  the  attraction  of  the  moon 
on  the  excess  or  deficiency  of  water  abov*  or  below  mean  sea  levoL 
The  tidal  oscillations  sr*  very  small  in  height  compared  with  th* 
equatorial  protuberance  of  the  earth,  and  the  donsity  of  water  is 
Aths  of  that  of  surface  rock  j  hence  th*  additional  couples  are  very 
small  compared  with  the  couple*  du*  to  th*  moon's  action  on  th* 

1  Tbomxm  and  Tilt.  Sat.  PkU.,  I  B10. 

•  Compete  ta  ImpotUnt  paper  by  Folncai*  is  Ad*  Matk.  (IS*}),  7 ;  I,  4. 
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Corree- '/solid  equatorial  protuberance.  Therefor*  precession  end  nutation 
Uoo*  to  take  place  sensibly  as  though  the  tee  were  congealed  in  iti  mean 
preoes-  position.  If  the  ocean  be  regarded  u  frictionless,  the  principles 
•ion  end  of  energy  show  ns  that  theee  insensible  sdditlonal  coaplei  muet  be 

"  i  corrections  to  nutation  maet  coniut 


nutation  periodic  in  time,  end  thai  the 

toes-     of  eemi -diurnal,  diurnal,  end  fortnightly  nuUtione  of  absolutely 
efble.      insensible  magnitude.    We  ihell  here  much  to  eey  below  on  the 
result!  of  the  introduction  of  friction  into  the  conception  of  tidal 
as  a  branch  of  speculative  astronomy. 


Tides  in 


t  21.  Sonu  FKaiomma  0/  Tidu  in  Mvtrt. 

■  In  I  S  we  hare  given  »  description  of  some  of  the  phenomena  of 
the  tide-wave,  hi  rivers.  As  s  considerable  part  of  our  practical 
Knowledge  of  tides  is  derived  from  obeervetions  in  estusriea  end 
rivers,  we  give  an  investigation  of  two  .of  the  most  important 
features  of  ure  tide-wave  in  these  cases.  It  must  be  premised  that 
when  the  profile  of  •  wave  does  not  present  the  simple  harmonic 
form  it  is  convenient  to  analyse  its  shape  into  a  series  of  partial 
waves  superposed  on  a  fundamental  wave  ;  and  generally  the  prin- 
ciple of  harmonic  analysis  is  adopted,  in  which  the  actual  wave  is 
regarded  as  the  sum  of  a  number  of  simple  harmonic  waves. 

The  tide-wave  in  a  river  is  a  "  long  "  wave  in  which  the  vertical 
motion  of  the  water  is  very  small  compared  with  the  horizontal, 
the  river  very  shallow  compared  with  the  wave-length,  and  the 
water  which  is  at  any  moment  in  a  vertical  plane  always  remains 
so  throughout  the  oscillation. 

Suppose  thst  the  water  is  contained  jn  a  straight  and  ehallow 
canal  of  uniform  depth  ;  then  take  an  origin  of  coordinates  at  the 
bottom,  with  the  x  axis  horizontal  in  the  direction  of  the  canal, 
and  the  y  axis  vertical ;  let  A  be  the  undisturbed  depth  of  water ; 
let  A  +  *  be  the  ordinate  of  the  surface  corresponding  to  that  fluid 
whose  undisturbed  abscissa  is  x  snd  disturbed  abscissa  *  +  { ;  and 
let  g  be  gravity.    The  equations  of  motion  and  continnitv 1 

(1 m 


(1+elC/ots; 
■  l/dx 

TT^oU 

For  brevity  we  shall  write  v>=gh  and  u  =  s<  -x. 


Since  for  "long" 
warn  mix  is  small,  the  equations  (62)  become  approximately 


dt>         Cbr>\  dx)  I 


 (63). 


For  finding  a  first  approximation  we  neglect  the  si 
the  right  of  each  of  (63).    The  solution  is  obvious' 7 

{ = a  cos  m(  irf  -  x) = a  cos  aim  \ 

4=-maA  tin  ns  J* 
(84)  gives  the  height  of  the  water  whose  undisturbed  abscissa  is 
st,  and  sines  (  is  small  this  is  approximately  the  height  at  the  point 
On  the  bank  whose  abscissa  is  x.  But  now  suppose  thet  at  the 
origin  (the  mouth  of  the  river)  the  canal  communicates  with  a 
basin  in  which  there  is  s  forced  oscillation  of  water-level  given  by 
4  =  lfainni  (55). 


This  represents  the  oceanic  tide,  and  n  is  that  which  we  call  below 
(J  23)  the  speed  of  the  tide.  Then  obviously  man/v,  so  thst  st 
any  point  x  up  the  river 

•=£Tsinn(( — 5-)   (56) 

\  vjA/ 

(56)  gives  the  first  approximation  to  the  forced  tide-wave,  and 
it  is  clear  that  any  number  of  oscillations  may  be  propagated  inde- 
pendently up  the  river  with  the  velocity  +/gK  due  to  the  depth  of  Over 
the  river.  In  patting  to  the  second  approximation  we  must  ee Derate  1 ' ' 
the  investigation  into  two  branches. 

(i.)  Ovtr-Tidu  fsee  J  2*).— We  now  suppose  that  the  tide  at  the 
river  mouth  is  simply  (55).    On  substituting  the  approximate 
(61)  in  (53)  our  equations  become 


*m*  sin  2mu 


We  have  now  to  assume  an  appropriate  form  for  the  solution  of  (57), 

such  as  fj  =  acosmu  +  Axcos2nui  +  Bsin2mu  (58). 

We  have  here  in  efTect  assumed  that  the  second  and  third  terms  of 
(58)  are  small  compared  with  the  first.    It  is  clear,  however,  thtt 
at  a  distance  from  the  origin  the  term  in  A  will  become  large. 
This  difficulty  may  be  eluded  by  taking  the  canal  of  finite  length, 
snd  supposing  that,  where  the  canal  debouches  into  a  second  basin, 
a  second  appropriate  forced  oscillation  is  maintained.    The  length 
of  the  canal  remains  arbitrary,  save  that  the  second  term  of  (58) 
shall  still  be  small  compared  with  the  first    On  substituting  from 
(68)  in  (67)  we  have  B  indeterminate  and  A=  -  ja'in' ;  hence 
q/A  =  JtnV-  mo  sin  mu  +  f  nt'a*x*in  2mw  +  (2mB  - 1  m5a*)eoj  2mu  (59). 
This  gives  the  elevation  of  the  water  whose  undisturbed  abscissa 
Is  x,  that  is  to  ssy,  at  the  point  whose  abscissa  along  the  bank  is 
JC  =  x  +  |.    If  we  put  x  =  X-  {  in  the  largest  term  of  (59),  and  treat 
{  as  small,  and  put  x  =  X  in  the  small  terms,  (69)  becomes 
n/k  =  -  ma  sin  m{vt  -  X )  +  im'a'X  sin  2m(vt  -  X) 
+  (2mB  -  |in'a>)  cos 2m(rt  -  X). 
But  st  the  origin  (55)  holds  true,  therefore  B  =  ,»,ma»  -  m«A  =  B, 
snd  mt=s.    Thus  the  solution  is 

M  < ' "  $  +  iTO*  *  2»(' "  ^)  <60)" 
we  can  tee  what  the  proper  forced  oscillstion  at  th 


(60)  we  can  tee  what  the  proper  forced  oscillstion  at  the  Solution 
further  end  pf  the  canal  must  be  ;  but  this  .matter  has  no  present  giving  y 
interest.    The  first  term  of  (30)  being  called  the  fundamental,  the  first  { 
second  gives  whst  is  called  the  first  over-tide;  and  by  further  over-tide), 
approximation  we  can  get  the  second,  third,  Ac    The  over-tide 
travels  up  the  river  at  the  tame  rate  as  the  fundamental,  but  it  has 
double  frequency  or  1 '  speed,"  sud  the  ratio  of  its  amplitude  to  that 

of  the  fundamental  is  ^ 

*A  V?A 

As  a  numerical  example,  let  the  range  of  tide  at  the  river  mouth 
be  20  feet  and  the  depth  of  river  50  feet.    The  "speed"  of  the 
tide  is  about  1/19  radians  per  hour;  V?*  =  27  miles 

;  hence  ^       n      X.    Therefore  3*  miles  up  the  river 


of  waves 
in  thai-, 
low 


the  over-tide  is  <rSth  of  the  fundamental  and  has  a  range  of  2  feet 
If  the  river  shallows  very  gradually,  the  formula  will  still  hold, 
and  we  see  that  the  height  of  over-tide  varies  as  (depth)"!. 

Fig.  1  *  read  from  left  to  right  exhibits  the  progressive  change 
of  shape.  The  ateepness  of  the  advancing  crest  shows  that  it  is  a 
shorter  time  from  low  to  high  water  than  vui  vtrsa.  The  law  of 
the'ebb  and  flow  of  currents  mentioned  in  J  2  may  also  be  easily 
determined  from  the  above  investigation.  We  leave  the  reader  to 
determine  the  efTect  of  friction,  which  is  given  by  inserting  a  term 
-tuHjdl  on  the  right-hand  side  of  (57). 

(ii.)  Cotnpound  Tides  (see  $  24).-We  shall  now  consider  the 
mutual  influence  of  two  waves  of  different  periods  travelling  up 
the  river  together.    In  the  first  approximation  they  are  quite  inde- 


•  {=acosm(W-x)  +  6cos[n(ti<-x)  +  «]   (61). 

In  proceeding  to  the  second  approximation,  we  only  take  notice 
of  thee*  terms  which  result  from  the  interaction  of  the  two,  and 
omit  sU  others,  writing  for  the  sake  of  brevity 
jm-«j  =(m-n)(W -*)-«, 
(m  +  n|  =  (m  +  n)(W-x)  +  e. 
With  the  value  of  {  assnmed  in  (61),  we  find,  on  suhetituting  in  (53) 
snd  only  retaining  terms  depending  on  mutual  influence,  that  the 
aquations  for  the  second  approximation  are 

«  See,  for  .sarar-l*.  Umbi  nydndynamia,  chap.  vll. 
»  Prow  Airy,    T>d«.  tad  Who." 


iff       <Pf  \ 
^i  =  «'(ii:i  +  lv»aomii[(o»  +  n)sin(m  +  n}  -  (m  -  n)sin{m-n}] 

ij/A  =  -  a&mn(cos  (m  +  n)  -  cos  ( 171  -  11)  ]  -  d^dx  ) 
Now  let  us  assume  as  the  solution 

f  =  acosm(rt-x)  +  Axcos(m  +  n}- +Bsin(m  +  n}  \  ,g«». 

-f  ecos[n(t<-x)-n)  +  Cxcojjm-n)  +  Dsiu(m-n}  / 
snd  let  us  elude  the  difficulty  about  the  increasing  magnitude  of 
the  second  term  in  the  same  way  as  before.    Substituting  in  tho 
equation  of  motion,  we  have  for  all  time, 

2(m  +  n)Asin  -|H»-(-n}  +  2(»»  -  n)Csin  (m-i»l 
+  \abmn[{m  +  n)  sin  [m  +  n)  -  (m  -  n)sin  {m  -  nj  J  =  0. 
This  gives  A  =  -  \abmn  snd  C  =  +  Jotmn.    B  and  D  remain  arbi- 
trary as  before,  end  will  be  dropped,  because  they  are  to  bo  deter- 
mined by  the  condition  that  at  the  origin  the  terms  of  di/dx  iia 
cos  (m  +  n),  cos  (m-n[  are  to  vanish,  whence 

i)/h  =  -  am  sin  m(vt  -  x)  -  tn  sin  [«{«<-  x)  +  «] 
+  }a6mn[(«  +  n)isin  {m  +»)  -  (m  -  n)xsin  [m  -  n}  ] 
+  terms  iu  cos  jn»  +  n)and  cos  [in  -  n}. 
Then  we  pass  from  x  to  X  as  in  the  last  section,  and  make  the 
terms  in  cos  (m  +  11)  and  cos  (m  -  n)  vanish  by  proper  values  of  B  and 
D,  and  we  havo 

*  =ramAsin  m(vt  -  X)  -  i«Asin[ii(t><  -  x)  +  «] 
+  |<i*m*A'[(m  +  n)sin  \m  +  n\  -  (m  -  n)  sin  {m  -  n)  ]  (64). 
Now  at  the  river's  mouth,  where  x  =  0,  suppose  that  the  oceanic  tide 
is  represented  by  4  =  Hx  tin  n,t  + 1/,  sin  (nj  +  .). 
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(65). 


-am  =  BJh,  -bn^ffJS,  habmn=BxHJh, 
nv-n,,*  v=y/gh,    m±n  =  -^AJ, 

•o  that  (61)  becomes 

,.ff1.i».,(,-X)+ff,.b[^,-;*.)+.] 

As  a  numerical  example,  suppose  at  tbe  mouth  of  a  river  60  feet 
deep  that  the  aolar  temi-diurnal  tide  haa  a  range  2^7,=  4  feet,  and 
thelunar  22f,  =  12  feet ;  then  n,  +  na  =Jt radians  per  hour, n,  -  71,=^ 
radians  per  hour,  and  as  before  \Jgh  =  27  miles  per  hour.  With 
these  figures  3/y/,     +  ^1^. 

Thus  15  miles  up  the  river  the  qua  tor-diurnal  tide  (iu  §  24  below, 
called  MS)  haa  a  semi-range  of  an  inch.  But  the  luni-soiar  fort- 
nightly tide  (called  MSf  in  8  24)  would  have  a  semi-range  of  ftlh 
of  an  inch.  Where  the  two  interacting  tides  aro  of  nearly  equal 
speed,  the  summation  compound  tide  is  very  large  compared  with 
the  differential  tide.  As  before,  when  the  nver  shallows  graduslly 
this  formula  will  still  hold. 
It  is  interesting  to  note  the  kind  of  effect  produced  by  these 
'  tides.  When  the  primary  tides  are  in  the  same  phase 
n,/  =     + 1 . 


Oh-««i)('- 


■(",-*») 


,-(F,^^l-^)  +  3-^^in[2Bl<-{s>V 

Hence  the  front  slope  of  the  tide-wave  is  steeper  at  spring  than  at 
neap  tide,  and  the  compound  tide  shows  itself  in  the  form  of  an 
augmentation  of  the  first  over-tide ;  and  the  converse  statements 
hold  of  neap  tide.  Also  mean-water  mark  is  lower  and  higher 
alternately  up  the  river  at  spring  tide,  and  higher  and  lower  alter- 
nately at  neap  tide,  by  a  small  amount  which  depends  on  the  dif- 
ferential tide.  With  the  river  which  we  were  conaidering,  the 
alternation  would  be  so  long  that  it  would  in  actuality  "be  either 
all  lower  or  all  higher. 

IV.  The  Hamioxic  Analysis. 
|  22.  Method*  of  applying  Theory  to  Practice. 
The  comparison  between  tidal  observations  and  tidal  theories, 
and  the  formation  of  tables  predicting  the  tidal  oscillations  of  the 
sea,  have  been  carried  out  in  two  different  ways,  which  nay  be 
called  the  "synthetic"  and  the  "analytic." 

The  semi-diurnal  rise  and  fall  of  tide  with  the  weekly  alternation 
of  spring  snd  neap  would  naturally  suggest  to  the  investigator 
to  make  his  formula  conform  to  the  apparent  simplicity  of  the 
He  would  seek  to  represent  the  height  of  water  by 
s  with  a  variable  amplitude ; 
the  synthetic  method.  <  That 
i  been  followed  by  sll  the  great  investigators  of  the  past, 
—Newton.  Bernoulli,  Maclaurin,  Laplace,  Lubbock,  Whewell,  Airy. 
Since  at  European  ports  the  two  tides  which  follow  one  another  ou 
any  one  day  are  nearly  equal,  or,  in  other  words,  there  is  scarcely 
a  sensible  diurnal  tide,  these  investigators  bestowed  comparatively 
little  attention  to  the  diurnal  tides.  If  these  aro  neglected,  the 
synthetic  method  is  simple,  for  a  -single  function  suffices  to  repre- 
sent the  tide.  In  non-European  ports,  however,  the  diurnal  tide  is 
sometimes  so  large  as  to  mask  the  semi-diurnal,  and  to  make  only 
a  single  instead  of  a  double  high  water  in  twenty-four  hours.  To 
represent  this  diurnal  tide  in  /he  synthetic  method  we  are  compelled 
to  jptroduee  at  least  one  more  function.  There  should  also  be  a 
third  function  representing  the  tides  of  long  period  ;  but  until  the 
last  few  years  these  tides  have  scarcely  been  considered,  and  there- 
fore wo  shall  have  little  to  say  of  them  in  explaining  the  synthetic 
method.  The  expression  for  the  tide-generating  forces  due  to  either 
1  —  sun  or  moon  consists  of  three  terms,  involving  the  declinations  and 
a*  hour-angles  of  the  planet  One  of  those  terms  for  esch  goes  through 
its  period  approximately  twice  a  day,  a  second  ones  a  day,  and  the 
third  varies  slowly  (|  7).  -  The  mathematical  basis  of  ths  synthetic 
method  consists  of  a  synthesis  of  tbe  mathematical  formula;.  The 
semi-diurnal  term  for  the  moon  Is  fused  with  that  for  the  sun,  and  the 
i  process  is  carried  out  for  the  dinrnal  snd  slowly  varying  terms. 
I  of  tidal  observation  at  a  place  where  the  diurnal  tide  ia 
if,  as  in  all  the  older  observations,  it  consists  merely 


r  one  or  two  periodic  function 
a  representation  is  the  aim  of 


of  ncignts  and  times  of  high  and  low  water,  soon  shows  that  the 
fusion  of  two  simple  harmonic  or  periodic  functions  is  insufficient 
to  represent  tho  state  of  tide  ;  and  the  height  and  time  of  high 
water  are  found  to  need  corrections  for  the  variations  of  declination, 
of  motion  in  right  ascension,  and  of  the  parallaxes  of  both  bodies.  1 
But  when  continuous  ti<Je-gaugea  were  set  up  far  more  extended 
data  than  those  of  tbe  older  observations  became  accessible  to  the 
investigator,  and  more  and  more  corrections  were  found  to  be  ex- 
pedient to  adapt  the  formulas  to  the  facts.  A  systematic  method 
of  utilizing  all  the  data  became  also  a  desideratum.    This  state  of 


mgi 

led  Sir  W.  Thomson  to  suggest  the  analytic  method.1    If  Analytic 
is  truo  that  the  dynamical  foundations  of  that  method  have  always  r  ' 
lain  below  the  surface  of  the  synthetic  method,  and  have  constantly 
bwn  appealed  to  for  the  theoretical  determination  of  corrections; 
nevertheless,  wo  must  regard  the  explicit  adoption  of  the  analytic 


regard  the  explicit  adoption  or  the  analytic 
method  as  a  great  advance.  In  this  roothod  we  conceive  the  tidal 
forces  or  potential  dun  to  esch  disturbing  body  te  be  developed  into 
a  series  of  terms  each  consisting  of  a  constant  (determined  by  the 
elements  of  the  planet's  orbit  and  the  obliquity  of  the  ecliptic) 
multiplied  by  a  simple  harmonic  function  of  the  time.  •  Thus  in 
place  of  tho  terms  of  the  synthetic  method  for  the  three  classes  of 
tides  we  have  an  indefinitely  long  series  of  terms  for  each  of  tho 
three  classes.  The  loss  of  simplicity  in  the  expression  for  the  forces 
is  far  more  than  counterbalanced  by  the  gain  of  facility  for  the 
discussion  of  the  oscillations  of  the  water.  This  facility  arises  from 
tho  great  dynamical  principle  of  farced  oscillations,  which  we  have 
explained  in  the  historical  sketch.  Applying  this  principle,  we  see 
that  each  individual  term  of  the  harmonic  development  of  the  tide- ' 
generating  forces  corresponds  to  an  oscillation  of  the  sea  of  the) 
same  period,  but  the  amplitude  and  phase  of  that  oscillation  must 
depend  on  a  network  of  causes  of  almost  inextricable  complication. 
The  analytic  method,  then,  represents  tho  tide  at  any  port  by  a 
series  of  simple  harmonic  terms  whose  period  is  determined  from 
theoretical  considerations,  but  whose  amplitude  and  phase  are  found 
from  observation.  Fortunately  the  series  representing  the  tidal 
forces  converges  with  sufficient  rapidity  to  permit  us  to  consider 
only  a  moderate  number  of  harmonic  terma  in  the  series. 

Now  it  seems  likely  that  tho  corrections  which  have  been  applied 
in  the  use  of  the  synthetic  method  might  have  been  clothed  iu  a 
more  satisfsctory  and  succinct  mathematical  form  had  investigators 
first  carried  out  the  harmonic  development.    In  this  article  we  shall 

on  the  synthetic  method 
from  the  analytic,  and  shall  show  how  the  formulas  of  correction, 
stated  in  harmonic  language  may  be  made  comparable  with  them 
in  synthetic  language.    One  explanation  is  expedient  before  pro-  Fusion  of 
ceeding  with  the  harmonic  development    There  are  certain  terms  terms 
in  the  tide-generating  forces  of  the  moon,  depending  pa  the  longi-  affected 
tude  of  the  moon's  nodes,  which 'complete  their  revolution  in  18*6  by  mo- 
years.  Now  it  baa  been  found  practically  convenient,  in  the  appli-  tion  of 
cation  of  the  harmonic  method,  to  follow  the  synthetic  plan  to  the  moon's 
extent  of  classifying  together  terms  whose  speed  differs  only  in  node, 
consequence  of  the  movement  of  the  moon's  node,  and  at  the  same  ' 
time  to  conceive  that  there  ia  a  small  variability  in  the  intensity  of 
the  generating  forces. 

8  23.  Development  of  Equilibrium  Thtory  °f  Tide*  in  Term* 

q/tJu  Elements  of  Ou  Orbit*. 
Within  the  limits  at  our  disposal  we  cannot  ao  more  than  in-  Equili- 
dicate  tho  processes  to  be  followed  in  this  development"  briura 

We  have  already  seen  in  (8)  that  the  expression  for  the  moon's  theory; 
tide-generating  potential  is  elements 

V-gaW.-.),  ^ 
and  in  (10)  that  due«d« 
cos's-  1  =  2f,M1MJ  +  2^  .^y+2,fM1M;+2ffM,M, 


+  M,»  +  Mt'-2M.V 

2        3.  3 


where  M.,MaM1  are  the  direction  cosines  of  the 
axes  fixed  in  the  earth.  We  require  to 
find  the  functions  M,M„  J(M,'-M,»), 
kc,  of  the  moon's  direction  cosines.1 
Let  A,  B,  C  (fig.  2)  be  the  axes  fixed 
in  the  earth,  C  being  the  north  polo 
and  AB  the  equator;  let  X,  Y,  Z  be  a 
second  set  of  axes,  X  Y  being  the  piano 
of  the  moon's  orbit ;  M  the  projection 
of  the  moon  in  her  orbit ;  /=  ZC,  the 
obliquity  of  the  lunar  orbit  to  the 
equator  ;  x  =  AX  =  BCY  ;  I  =  MX,  the 

>  Airy,  and  after  bun  Cbaxallon,  appear  to  have  been  amongst  the  first  to 
a  kind  of  harmonic  analyst*  for  reducing  Udal  observations ;  bat,  as  Airy  did 
not  emancipate  himself  from  the  use  of  boor -angles,  declinations,  kc,  his  work1 
can  hardly  be  considered  as  an  example  of  the  analytic  method ;  see  his  "  Tide» 
and  Waves,"  snd  Rett's  Pkiiumhu  Set  UarHe,  Paris,  ISM.  .  4 
»  For  farther  details  of  th*  analysis  of  this  section,  an*  {ha  Report  "0* 


Analysis,  kc."  for  1883  to  tbe  1 


«v»(Southport). 


364 


TIDES 


Moon'i    moon'*  longitud*  in  h«r  orbit  measured  from  X,  th«  intersection  of 

longitude  the  equator  with  the  lunar  orbit,  hereafter  celled  tho  «'  

end  obli-  Thta 

qulty  of                        M|  =    cot  I  cot  x  +  sin  I  tin  x  co*  r\ 
orbit  in-  M,= -coitnnx  +  unlcooxcoii  V   (M>. 


troduced. 


s;n  I  tin  / 


•  («7), 


(«8). 


Moor/i 
distant.* 
end  ec- 
centricity 
intro- 
duced. 


Writing  for  brevity  j>scoo  J/,  f«=*in  Ji....   

w*  find  that 

M,»  -  M =  p*  co*  S(x  -  J)  +  »/>V  eo*  2x  +    eo»  2(x  +  0 
^2M,H,  =  th«  Mine  with  since  in  place  of  coeinee 

•M,M,=  -Ac«»(x-2i)+i>vO>,-?,)co«x+j>9,eoiCx  +  W) 
M.M.  =  th*  Mime  witU  sine*  in  place  of  cosines 
1  -  M,'  =  JCP*  -  W  +  J4)  +  2pY  cos  2J 
These  are  the  required  functions  of  M„  ilr 

Now  let  e  be  the  moon's  mean  distauce,  «  the  eccentricity  of  the 
moon'*  prbit,  and  let 

r  =  2~p  (o9). 

Then,  potting 

X-[jO^]»lfpT-[^]*lf.£-[Sfi^^  (70), 
2f„XY  +  2^/-X-_L  +  2,fYZ+ SffXZ 


V+, 


•(71). 


Tide- 
general 
po- 
tential. 


2  2 
i8f^i'-2f'  X'  +  Y»-2Z« 
y  2       3  8 

Corresponding  to  the  definition  of  a  simple  tide  given  in  $  1,  the 
expression  for  each  term  of  the  tide-geuerating  potential  should 
consist  of  a  solid  spherical  harmonic,  multiplied  by  a  simple  time- 
harmonic  In  (71)  fa,  rtP-Vfc  lc,  are  solid  spherical  har- 
monies,  and  in  order  to  complete  the  expression  for  V  it  is  necessary 
to  develop  the  fire  functions  of  X,  Y,  /  in  a  series  of  simple  time- 
harmonics.*  But  (71)  may  be  simplified  in  such  a  way  that  the 
firo  functions  are  reduced  to  three.  The  axes  fixed  in  the  earth 
may  be  taken,  as  in  §  7,  to  hare  their  extremities  ss  follows : — the 
nxis  C  the  north  pole,  the  axis  D  90*  E.  of  A  on  the  equator,  and 
the  axis  A  on  the  equator  in  the  meridian  of  the  place  of  observa- 
tion.   Thus,  if  X  bo  the  latitude  of  that  place,  wo  have 

(  =  co*X,  i  =  0,  f=sin  X. 
Thon,  writing  a  for  tho  earth's  radius  at  the  place  of  observation, 
(71)  becomes 


V^v^il  cos'X(X»- YV.in  2XXZ 
1       '  +-(l-.in'X)l(X--).Y-- 


SZ*)]  '-....(71a). 

tions  of  X,  Y,  Z  consists 
iptic  motion  into  (66) 


The  process  of  developing  the  three  fa 
in  the  introduction  of  the  formula)  of 

and  (70),  the  subsequent  development  of  the  X-Y-Z  functions 
in  a  series  of  trigonometrical  terms,  and  the  rejection  of  terms 
which  appear  numerically  to  be  negligible.  The  terms  depend- 
ing on  the  principal  lunar  incouali'.irs — evection  and  variation  — 
are  also  introduced.  Finally,  tho  three  X-Y-Z  functions  are  ob- 
tained as  a  series  of  simple  ttme.harmonics,  with  the  arguments  of 
the  sines  and  cosines  linear  functions  of  tho  earth's  rotation,  the 
moon's  mean  motion,  and  the  longitude  of  the  moon's  pcrigco.  Tho 
noxt  step  is  to  pass,  according  to  the  principle  of  forced  oscillations, 
from  tho  potential  to  tho  height  of  tide  generated  by  the  forces 
corresponding  to  that  potential.  Tho  X-Y-Z  functions  being  simple 
timo -harmonics,  tho  principle)  of  forced  vibrations  allows  us  to 
conclude  that  the  forces  corresponding  to  V  in  (71a)  will  generato 
oscillations  in  the  ocean  of  the  samo  periods  and  types  as  the  terms 
in  V,  but  of  unknown  amplitudes  and  phases.  Now  let  £"  -  j9\ 
JZ,  J(F  +  BJ-22t)  bo  three  functions  having  respectively  similar 
forms  to  thoio  of 

X'-Y5     XZ        .  l(X'  +  Y,-2Zi) 

dT77{i-^anJ  5  ^{i-:??— • 

but  differing  from  them  in  that  tho  argument  of  each  of  the  simple 
time  harmonics  has  some  angle  subtracted  from  it,  and  that  the 
term  is  multiplied  by  a  numerical  factor.  Then,  if  g  be  gravity 
and  h  the  height  of  tide  at  the  place  of  observation,  we  must  have 

b  =  T-^ico»'MP-r)+«a2^K;+!(l-»i»,Ml(r  +  g»-2Z')]  (72). 

The  factor  ra'/?  XMfJbt  ©ore  conveniently  written  |-j^)'*V 

where  Mis  the  earth's  mass.  It  has  been  so  chosen  that,  if  the  equili- 
brium theory  of  tides  were  fulfilled,  with  water  covering  the  whole 
earth,  the  numerical  factors  in  the  I-g-Z  functions  would  be  each 
Pefioi-  unity  and  the  alterations  of  phase  would  be  zero.  The  terms  in 
;;on  of  UP  +  g,-22?)  require  special  consideration.  The  function  of  the 
high  tide  latitude  being  J-sin'X,  it  follows  that,  when  in  the  northern 
of  ttde  of  hemisphere  it  is  high  water  north  of  a  certain  critical  latitude,  it 
no  opposite  ride  of  that  parallel  ;  and  the  samo  is 


Height 
of  tide 
at  any 
port. 


true  of  the  southern 


It  is  best  to  adopt  a 


system  for  the  whole  earth,  end  to  regard  high  tide  and  high  water 
as  consentaneous  in  the  equatorial  belt,  and  of  opposite  meanings 
outside  of  the  critical  latitudes.  W*  here  conceive  the  function 
alwayo  to  be  written  )  -  tin*  X,  so  that  outside  of  the  critical  lati- 
tudes high  tide  is  low  water.  We  may  in  continuing  the  develoo- 
mtnt  write  the  I  g  Z  functions  in  the  form  appropriate  to  the 
equilibrium  theory,  with  water  covering  the  whole  earth  ;  for  the 
actual  case  it  is  only  then  necessary  to  multiply  by  the  reducing 
factor,  and  to  subtract  the  phaae  alteration  a.  Aa  these  are  un- 
known constants  for  each  place,  they  would  only  occur  in  the 
development  ae  symbols  of  quantities  to  be  deduced  from  observa- 
tion. It  will  be  understood,  therefore,  that  in  the  following 
schedules  the  "argument"  is  that  part  of  the'  argument  which  is 
derived  from  theory,  the  true  complete  argument  being  the  "  argu- 
ment"-*, where  *  is  derived  from  observation. 

Up  to  thia  point  we  have  supposed  the  moon's  longitude  and  the 
earth's  position  to  be  measured  from  the  intersection  ;  but  in  order 
to  pass  to  the  ordinary  astronomical  forraulsg  we  must  measure  the 
longitude  and  the  earth's  position  from  the  vernal  equinox.  Hence 
we  determine  the  longitude  and  right  ascension  of  the  intersection 
in  terms  of  the  longitude  of  the  moon's  node  and  the  inclination  of 
the  lunar  orbit,  and  introduce  them  into  our  formal*  for  the  I-g-Z 
functions.  The  expressions  for  the  functions  corresponding  to 
solar  tides  rosy  be  written  down  by  symmetry,  and  in  thia  case  the 
intersection  is  actually  the  vernal  equinox.  . 

The  final  result  of  the  process  sketched  is  to  obtain  a  series  of  Expti 
terms  esch  of  which  is  a  function  of  tho  elements  of  the  moon's  ortlon  of 
sun's  orbit,  and  a  function  of  the  terrestrial  latitude  of  the  place  of  schedul 
obsorvstion,  multiplied  by  the  cosine  of  an  angle  which  increases  below, 
uniformly  with  the  time.    We  shall  now  writ*  down  the  result  in 
the  form  of  a  schedule  ;  but  we  must  first  state  the  notation  em- 
ployed :— «,  <,  =  eccentricities  of  lunar  and  solar  orbits  ;  /,  «■  ob- 
liquities of  equator  to  lunar  orbit  and  ecliptic  ;  p, =  longitude*  of 
lunar  and  solar  perigee*  ;  o,o,=> hourly  increments  of  p,  p, ;  i,h  = 
moon's  and  sun  s  mesn  longitudes  ;  «-,  ij  =»  hourly  increments  of  *, 
A  ;  f  k local  mean  solar  time  reduced  to  angle  ;  7  -sj sail*  per  hour  ; 
X  =  latitude  of  plaeo  of  observation  ;  {,  »  =  longitude  in  lunar  orbit, 
and  R.A.  of  the  intersection  ;  A"=  longitude  of  moon's  nod*  ;  i=  • 
inclination  of  lunar  orbit.    The  speed  of  any  tide  is  defined  as  the  Sp:td 
rate  of  increase  of  its  argument,  and  is  expressible,  therefore,  as  defined 
a  linear  function  of  y,  v.r.a;  (at  we  may  neglect  o,  as  being  very 
small. 

The  following  schedules,  then,  give  h  the  height  of  tide.  The 
arrangement  is  aa  follows.    First,  there  is  a  universal  coefficient 

f^^'a,  which  multiplies  every  term  of  all  the  scheduler  Secondly, 

there  aro  general  coefficients,  one  for  each  schedule,  vix.,  cos'X  for 
the  semi-diurnal  terms,  sin  2\  for  the  diurnal,  and  J  - 1  ain1  X  for  • 
tho  terms  of  long  period.  In  each  schedule  the  third  column, 
headed  "coefficient,'  gives  the  functions  of  /and  t  (and  in  two  cases 
also  of  p).  In  the  fourth  column  is  given  the  mean  semi-range  of 
the  corresponding  term  in  n  urn  Hers,  which  is  approximately  the 
value  of  the  coefficient  in  the  first  column  when  but  we  pass 

over  the  explanation  of  the  mode  of  computing  the  values.  The 
fifth  column  contains  arguments,  linear  functions  of  (,  A,  t,p,r,(.  In 
[A,  i.]  2t  +  2(A  -  r)  and  in  [A,  ii.J  t  +  (A  -  r)  are  common  to  all  the 
argument*.  The  arguments  are  grouped  in  a  manner  convenient 
for  subsequent  compulation.  Lastly,  the  sixth  is  a,eolumn  of 
speeds,  being  the  hourly  increase  of  the  arguments  in  the  precedin 
column,  estimated  in  degrees  per  hour.  It* 
cally  convenient  to  denote  each  of  these 
letter,  srbitrarily  chosen.  In  the  first  co 
name  for  the  tide,  and  in  the  second  the 

In  some  cases  no  initial  has  been  chosen,  and  here  we  indicate 
the  tide  by  the  analytical  expression  for  its  speed,  or  hourly  increase 
of  argument. 

Tho  schedule  for  the  solar  tides  is  drawn  up  in  precisely  the  same 
manner,  the  only  difference  being  that  tho  coefficients  are  absolute 
constants.  The  eccentricity  of  toe  solar  orbit  is  so  ftmall  that  the 
ell  iptic  tides  msy  be  omitted,  excopt  the  larger  elliptic  semi- 
diurnal tide.  In  order  that  the  comnarison  of  (he  importance  of 
the  solar  tides  with  the  lunar  may  be  complete,  the  samo  universal 

coefficient         )\s  is  retained,  and  the  special  coefficient  for  each 

term  U  made  to  involve  the  factor  ^.    Here  t,'=|"j,  m,  being  the? 

sun's  mass.  With 


eccding 
practi- 

partial  tides  by  an  initial 
>lumn  we  give  a  descriptive 
e  arbitrarily  chosen  initial. 


—  =  81  5, 

til 


■To  write 
general  coeS 
multiply  by  the 
the  positive  sign,  u  > 
wnol 


si  coefficMBtT'tlie  "Morte  6f 


--'a -46035  =  — . 
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down  any  term,  take  the  univen 

icient  for  the  class  of  tides,  the  special  coefficient,  and  reading 
the  cosine  of  the  argument    The  result,  taken  with  schedule 
term  in  the  equilih/ium  tide,  with  water  explai- 
covering  the  whole  earth.    The  transition  to  the  actual  case  by 


the  introduction  of  a  factor  and  a  delay  of  phase  (to  be  derived 
from  observation)  has  been  already  explained.    The  sum  of  al 


is  the  complete  ex 


all  the 

ion  forth"*  height  or  tido  h.  ' 
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and  the  variable  ]Mrt  ii  apjircaiir.i'cl/ -     i  J.IJ  liu.  coi  i  :uiw  cli  u  c  .i.v^ 

-      «>•  .v. 

•  Tbe  liMver  rf  tNeie  t*v.i  rumberi  p-1  vca  ti»e  taIlc  Trtvn  tl.e  C"'!T.-|i  r  !^ 
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{iit.]— Long  I'driod  TiJ«»  ;  ',m,,  rri]  Cotflicicr.t=  (  -  3  >.iu:\. 

JiiriT'      !S"L  f^-!">ili..^        !03,-,ol        .h  |c-.cv;-;:;; 

From  tint  fmsnli  f<>tuntn-i  wo  sc«  tliat  tlio  roeffirlrti:*  in  dc-  Scale  of 

 ■    sending  onlcr  ol  ra^^uitudc  are  Mj,  K,  (\.->\h  o-.n.l.itir.ii,  S...  tmiiort- 

0,  K,  (lunar;,  N,  I',  K.  (kolar),  K.  [l.-oiU  cumliinc .1:,  Kt  (inn an,  Jlf,  ioce  of 
<i,  Mm,   K,  i>olat  '.  Sfa,  »,  M„   J,    1,  T,   VK.  m,  00,   Zc  -  a,  tides. 

7  -  3j  -  n  t-U,  1  -  if  :■  In.  a  -  2,  -  ©,  -J  *  •  „},  \. 

The  tide.  d.  |Kii.ltn.<  on  the  fo-.it tli  j*.»t-r  ol  ;],t  i!i©.,t|-*  j.-ar.alht 

r.i   .  • 
.  aris*  from  the  poti-ntiil  V—         •  ?  cus"  ;  -  l  col  ; !.     T!nry  g\  v<?  ri>o 

to  a  imall  diurnal  li-ie  M,,  and  to  a  mmiII  tn  .(Jiiirn.il  tide  .\[,  ;  but 
»c  slia.ll  not  f;ive  the  a:ial)ti.:al  dcvttoi.suci.t. 

§21.  MtUwlogital  Tides,  Ore r- Tides,  and  CV»t,i«r.ir!  7",.^i. 

All  tidcj  whose  period  ii  an  tm;t  tnu'ttj.'c  or  sx,  1..  i  ism  1 1  i  l .  "o  of  x  |f«Uor9- 
moan  solat  day,  or  of  a  tropical  year,  arc  ;i ITV .  -r.-l  !,y  rncU-oi  olu^tcal  logical 
conditions.  Tliuaill  the  sidf  of  tif  )>;incip:»l  »--!jr  astronoiuit-al  tidei. 
»eric»  S,  with  »iwedi  y  -  n,  C(y  -  »?!.  3-:>  -  v),  «c  .  sic  iul-jr.-t  in 
incite  or  le»«  iik  tcuroio^ii- -A  |>c:turl>ation.  An  am. n  il  u:<  i|  itilit y  in 
the  diurnal  rortroroli'jrtnil  ud<>  S,  »tll  also  Rtvc  ri»o  to  a  li.  ley  .  i't.( 
and  thi;  Mill  l.o  fi.^cd  avith  and  imlVlTiigfeUI. title  fiotn  tin:  a»ti->- 
nctnical  P  ,  it  will  aUo  give  rt>«  lo  a  tide  willi  epeed  y,  r. Iik-h  v. ill 
bo  indistin^ti^hae!^  frotu  tlie  a<[r<itu'M:ic:l  [art  of  l\v  .Sitniiatly 
the  astronomical  tide  K.  may  be  jwrtKtU-4  :<y  a  s.nu  animal  t:i- 
e*jnalitv  iti  the  semi -diurnal  ,T=tt'Mioiu;c:il  tide  of  ^[■t-ei!  'J.^y  -  v). 
Although  the  liiiitnal  elliptic  tide  !*,  or  y  ■  <;  and  the  seini-intuial 
and  jritiual  '-idea  or"  K[«cd»  2t,  a  ad  i  are  all  prolaldy  <p.ite  msensildc 
aa  «riMn«  from  a.ffotiomi.-al  eatisc,  y.-t  tin.  v  inn  c  le  u  f,.U!lJ  of 
aullirient  impcnlviKc  to  I  c  io»>idvnd.  Tito  annual  and  nmi. 
annual  tide?  tire  of  er.<irmou<  in i y.o i  ■  :i r.  -■-  in  tvuie  lii  ei<,  rcj  mc  titn 
in  fart  the  yearly  feeding  in  the  rainy  aeaaoii.  In  the  icd  i:e1  ion 
of  these  tides  tits  aigiiniriili;  of  tlic  S  i  i.-m  ar?t  (.  '2!,  Si,  Ac,  and  of 
the  annual,  sonii-antr.tal,  t.-T-arsnaal  tides  h,  -A,  3k.  A»  fa:  a«  cut 
bo  fore&ecn,  *.he  magnitude  i  of  these  tnlr:.  are  c-.istant  fi  em  yca.' 
to  year. 

\Ve  have  in  §  21  coitsidcrcd  the  Jyiuneical  theory  of  ovct  .lt.lre  Ovar- 
Tho  onlySvlea  of  this  kind  111  liliicli  it  !i.t»  liitln-lto  been  thutight  Udea, 
nece-Micirv  to  represent  tlie  change  of  foi  m  in  rd:.illo*v  ttater  1m  long 
to  the  priir-ii'il  lunar  and  principal  sohi>  i-.iiet.  ThtH,  btnnim  :!ie 
fundamental  a.«irotioi>;iral  tidc»  M .  and  S  ,  th<-  i.vrr-tidi-a  M,,  M^,  M„ 
aid  J?„  $,  hive  bc-n  deduced  b>-  haitiii/:ii:  attalysin,  The  height 
of  the  I'.tnil.imen1.il  tide  M,  varies  from  year  to  y.ar,  arroi.iinc:  to 
the  variation  in  the  oVdny.iity  of  the  lunar  orbit,  and  th:.«  va-iahilitjT 
in  r^p.-'-ser.tcl  by  the  r.-.eili'cirut  rm1  >_/.  It  u  (.robalde  'J. it  tho 
variahilitv  of  M,.  M„  M,  will  be  rnpr.  =.  titul  by  tl.r  square,  cube, 
and  fourth  power  nT  that  rn.- dim:  :i  t,  in!  tin  o:y  i'i  ~X '  indi-ates  that 
we  shoabi  innlce  the  atgaioeit  of  tin:  (.-.-rr  tide  a  tuu.ti:  le  of  the 
argnmoiit  cf  the  futidameutal,  ^itb  a  ecnstorit  suhtt a<  t' -I. 

Compound  ti  ie^  hive  ):.-en  nb.o  i  :>v.r.iilrr^d  ily  tinrn  ii-.i' la-  in  ^  21.  Com- 
I'.y  eorn  b[  ni'l  g  tbe  rperd,-  of  :      in.  :-o:  1.-.  n*.  t  : .  I  cm,  it  u  o  1  be.  let:  lid  \b.tt  fattml 
thcro  is  id  many  cas-:a  a  ttoinj-o-iiiil  tido  iv li i : h  hai  ita<-:f  a  speed  tide*, 
identical  with  t:iat  of  an  istronoiii.cil  cr  in eteoro logical  tide.  Wo 
thus  find  thai  the  tid.  e  0,  K,.  .Mm.  1',  Mj.  Mf,  V,  M,.  L  arc  liable 
to  pert arlati-iii  in  shallow  w ate-r.    If  (-itlier  or  both  the  ro:imo::cn t 
tnien  a:e  of  lunar  ongii,  the  h.:i;:lit  of  the  coinpound  tide  will 
change  from  year  to  year,  and  will  t. rot-ably  vaiy  prop<}rtioual'y 
to  the  ptod-.n-t  of  the  eoe'b.  ien'.n  of  the  eoinisiticrit  tides.     Kor  the 
pill'tjOMe  of  pro-^-rlc  redUiltig  the  tiU'.iietieal  value  of  the  compound 
tides,  we  reqnirn  not  merely  the  si>cid,  hilt  also  the  a  rgi:  i:n:it. 
The  following  arhrdule  gives  the  a-;e-pted  initiali,  argument,  and 
►  peed  of  the  ptincip.al  .  oiiipoiirid  tiles.     The  cocfficicnta  are, the 
products  of  those  of  the  !«e  tides  to  b«  compounded. 


3GG 


TIDES 


lO-Seheduh  if  Compound  7W«. 


(jiltUTs. 

Arguments  com- 
I  inc !  - 

* 

ME 

Mj+Ki 
M4-0 

MS 

Msr 

Sj-M, 

SHK 

Mj+O 
*>♦  Kl 

a  j.  IT 

OJT»l 

Mj+N 

>  ■ 

ISM 

8,+0 
8,-0 
Si -Mi 

Mj+3, 

2M3 

M4-8, 

M4+S, 

Speed. 

|  Sprcd  ||  Drgrw. 

•    j-r  <<>.•.  H"'ir 

4>V  " 
J 

1  4ia>023ir2& 

Ay  -  'iff  -  2^ 

'iff  ~  ~"Q 

&y~4ff 

45*-OllO*-88 

47-ixr+ti 

67*-4Si8J38 

Sy-Hr-iV 

4VWSC3JO 

iy+Kr-il 

at'-oiaaKs 

87*'«>SI0M 

§  25.  On  t>*c  Form  of  Presentation  of  Betulls  of  Tidal  Obtcrvations. 


Supposing  n  to  b«  tho  speed  of  any  tide  in  degrees  per  mean  solar 
ir  time  elapsing  since  0*  of  the  first  day 


analysis. ,  in  feet  and 


is  given  by  A 
taa  t—  B/A,  th« 


Fina' 

f>rn 

tidal 


con- 
stants. 


Imme- 
diate re-  hour,  — 

suit  of    of  (say)  a  year  of  continuous  observation,  thou  tho  immediate  rest 
tiarraonic  of  harmonic  analysis  is  to  obtain  A  and  B,  two  heights  (estimate! 

and  tenths)  auch  that  the  height  of  this  tide  at  the  time  I 
A  cos  rd  +  H  sin  nt.    If  we  put  R=V(AJ  +  B»)  and 
then  the  tide  is  represented  by 
Rcas{nt-i). 

In  this  form  R  is  the  semi-range  of  the  tide  in  British  feet,  and 
f  is  an  angle  such  that  fln  is  the  time  elapsing  after  0»  of  the  first 
day  until  it  i*  high  water  of  this  particular  tide  It  is  obvious 
that  f  may  have  any  value  from  0'  to  360°,  and  that  tho  results 
of  the  analysia  of  successive  years  of  observation  will  not  be  com- 
parable with  one  another  when  presented  in  this  form. 

But  lot  us  suppose  that  the  results  of  the  analysis  are  presented 
in  a  number  of  terms  of  the  form 

fH  cos  ( u  -  r), 
where  V  is  a  linear  function  of  the  moon's  and  sun's  mean  longi- 
tudes, the  mean  longitudo  of  the  moon's  and  sun's  perigees,  and 
the  local  mean  solar  time  at  tho  placo  of  observation,  reduced  to 
angle  at  15°  per  hour.  V  increases  uniformly  with  the  time,  and 
ite  rate  of  increase  per  mean  solar  hour  is  the  n  of  the  first  method, 
and  is  called  the  speed  of  the  tide.  It  is  supposed  that  u  stand* 
for  a  certain  function  of  the  longitudo  of  the  node  of  the  lunar 
orbit  at  an  epochjia  If  a  year  later  than  0*  of  the  first  day.  Strictly 
speaking,  w  should  be  taken  as  tho  same  function  of  the  longitudo 
of  the  moon's  node,  varying  as  the  node  moves  ;  but,  as  the  varia- 
tion is  but  small  in  the  course  of  a  year,  u  may  be  treated  as  a 
constant  and  put  oqual  to  an  average  value  for  the  year,  which 
average  value  is  taken  as  the  true  value  of  «  at  exactly  raid  year. 
Together  K+u  constitute  that  function  which  has  been  tabulated 
as  the  "argument"  in  tho  schedules  of  §  23.  Since  V  +  u  are  to- 
gether the  whole  argument  according  to  tho  equilibrium  theory  of 
tides,  with  sea  covering  tho  whole  earth,  it  follows  that  */)»  is  the 
lagging  of  the  tide  which  arises  from  kinetic  action,  friction  of  the 
water,  imperfect  elasticity  of  the  earth,  and  the  distribution  of  land. 
It  is  supposed  that  H  is  the  mean  value  in  British  feet  of  the 
ncmi-rango  of  the  particular  tide  in  question  ;  f  is  a  numerical 
factor  of  augmentation  or  iliminution,  due  to  the  variability  of 
the  obliquity  of  the  lunar  orbit  Tho  value  of  f  is  the  ratio  of  the 
"coefficient "  in  the  third  column  of  tho  preceding  schedules  to  tho 
mean  value  of  the  samo  term.  For  example,  for  all  the  solar  tides 
f  is  nnity,  ami  for  tho  principal  lunar  tido  M,  it  is  equal  to 
cos4 JZ-rcoir'Ju  cos4!!';  for  the  mean  value  of  this  term  has  a 
coefficient  cos4  }u  cos4  jl.  It  is  obvious,  then,  that,  if  the  tidal 
observations  are  consistent  from  year  to  year,  II  and  it  should  come 
out  the  same  from  each  year's  reductions.  It  is  only  when  the 
results  are  presented  in  such  a  form  as  this  that  it  will  be  possible 
to  jndgo  whether  tho  harmonic  analysis  is  yielding  satisfactory 
results.  yThis  mode  of  giving  the  tidal  results  is  also  essential 
for  tho  use  of.  a  tide-predicting  machine  (see  §  33). 

We  must  now  show  how  to  determine  H  and  «  from  R  and  f.  It 
is  clear  that  H  =  H/f,  and  the  determination  of  f  from  the  schedules 
depends  on  tho  evaluation  of  tho  mean  value  of  each  of  tho  terms 
in  tho  schedules,  into  which  we  shall  not  enter.  If  Va  be  the  value 
of  V  at  0b  of  the  first  day,  then  clearly 

-f  =  Vt+H-*, 

so  that  K  =  f+r4+u. 

Thus  the  rule  for  the  determination  of  k  is :  Add  to  the  value  of 
(■(he  value  of  the  argument  at  0*  of  thejirst  day. 

The  results  of  harmonic  analysis  are  usually  tabulated  by  giving 
H,  k  nnder  the  initial  letter  of  each  tide;  the  results  are  thus 
comparable  from  year  to  year.1  For  the  purpose  of  using  the  tide- 
predicting  machine  the  process  of  determining  H  and  *  from  R  and 


t  has  simply  to  be  reversed,  with  the  difference  that  the  instant  of 
time  to  which  to  refer  the  argument  is  0b  of  the  first  day  of  the 
new  year,  ami  we  must  take  note  of  the  different  value  or  «  and  f 
for  the  new  year.  Tabiec*  liavo  becu  computed  for  f  and  «  for 
all  longitudes  of  the  moon's  node  and  for  each  kitid  of  tide,  ami 
the  mean  longitudes  of  moon,  sur,  and  lunar  p©ri«ree  may  be  ex- 
traded  from  any  ephomcris.  Thus  when  the  mean  semi-range  H 
and  retardation  «t  of  any  tide  aro  known  its  height  may  bo  com- 
puted for  any  instant.  The  sum  of  the  heights  for  all  the  principal 
tides  of  course  gives  the  actual  height  of  water. 


§  28.  /Tumtrieaf  Harmonic  'Analnsis  for  Tidet  of  Short  Period. 

The  tide-gauge  (described  below,  §  36)  furnishes  us  with  a  cen-Titit- 
linuous  graphical  record  of  the  height  of  the  water  above  some  meit  rf 
known  datum  mark  for  every  instant  of  .time.    The  first  operation  tiJe 
performed  on  the  tidal  record  is  the  measurement  in  feet  and  deci- 
mals of  the  height  of  water  above  the  datum  at  every  mi-uu  solar 
hour.    The  period  chosen  for  analysis  is  about  one  year  and  tli» 
first  measurement  corresponds  to  noon. 

If  T  be  the  period  of  any  one  of  tho  diurnal  tides,  or  the  double 
period  of  any  ono  of  the  semi-diurnal  tides,  it  approximates  more 
or  less  nearly  to  24  m.s.  hours,  and,  if  we  divide  it  into  twenty- 
four  equal  parts,  we  way  speak  of  each  as  a  T-hour.  We  shall  for 
brovity  refer  to  mean  solar  time  «*  S-tirne.  Suppose,  now,  that 
we  have  two  clocks,  each  marked  with  360",  or  24  hours,  and  that 
the  hand  of  the  first,  or  S-clock,  goes  round  once  in  24  S-hours, 
and  that  of  the  second,  or  T- clock,  goes  round  once  in  twenty-four 
T-houra,  and  suppose  that  the  two  clocks  are  started  at  0*  or  0" 
at  noon  of  the  initial  day.  For  the  sake  of  distinctness,  let  us 
imagine  that  a  T-hour  is  longer  than  an  S-hour,  so  that  tho  T-clock 
goes  slower  than  the  S-clock.  The  measurements  of  the  tide  curve 
givo  us  the  height  of  water  exactly  at  each  S-hour  ;  and  it  is  re- 
quired from  these  data  to  determine  the  height  of  water  at  each 
T-hour.  For  this  end  we  are,  in  fact,  instructed  to  count  T-tiir.o, 
but  are  only  allowed  to  do  so  by  reference  to  S-timc,  and,  moreover, 
the  time  is  always  to  bo  specified  as  an  integral  number  of  hours. 
Commencing  with  0h  of  the  first  day,  we  begin  counting  0,  1,  2, 
4c,  as  the  T-hand  comes  up  to  iti»  hour-marks.  But,  as  tho  S-hand 
gains  on  tho  T-hand,  there  will  conic  a  time  when,  tho  T-hand 
being  exactly  at  the  p  hour-mark,  the  S-hand  is  nearly  as  far  as 
p  +  h.  When,  however,  the  T-hand  has  advanced  to  the  p+1  hour- 
mark,  the  S-hand  will  bo  a  little  beyond  p  +  l  +  J, — that  ia  to  sav, 
a  little  less  than  half  an  hour  before  p-r2.  Counting,  then,  in 
T-tiuie  by  refcreuco  to  S-time,  we  jump  from  p  to  J>  +  2.  The 
counting  will  go  on  continuously  for  a  number  of  hours  nearly 
equal  to  2p,  and  then  another  number  will  be  dropped,  and  so  on 
throughout  the  whole  year.  If  it  had  been  tho  T-hand  which 
went  faster  than  the  S-hand,  it  is  obvious  that  one  number  would 
bo  repeated  at  two  successive  hours  instead  of  one  being  dropped. 
We  may  describe  each  such  process  as  a  "change." 

Now,  if  wo  have  a  sheet  maiked  for  entry  of  heights  of  water  MflVd 
according  to  T-hnurs  from  results  measured  at  S-hours,  wo  mustofuulj- 
enter  the  S-lneasnrcmenta  continuously  up  to p,  and  we  then  comesU. 
to  a  change  ;  dropping  one  of  the  S-scrits,  we  ro  on  again  continu- 
ously until  another  thange,  when  another  is  dropped";  and  so  on. 
Since  a  change  occurs  at  the  time  when  a  T-hour  falls  almost 
exactly  hall-way  between  two  S-lioura,  it  will  lie  more  accurate  at 
a  change  to  insert  the  two  S-entries  which  fall  on  each  sido  of 
the  truth.  If  this  be  done  the  whole  of  tho  S  series  of  measure- 
ments is  entered  on  the  T  sboet.  Similarly,  if  it  bo  tho  T-hand 
which  goes  faster  than  tho  S-hand,  wo  may  leave  a  gap  in  the 
T-series  instead  of  duplicating  an  entry.  For  tho  analysis  of  tho 
T-tide  there  is  therefore  prepared  a  sheet  arranged  in  rows  and 
columns  ;  each  row  corresponds  to  one  T-day,  and  the  columns  are 
marked  0h,  lh, ..  .  23h  ;  the  0's  may  be  called  T-noons.  .  A  dot 
is  put  in  each  spai.0  for  entry,  and  where  there  is  a  change  two 
dots  are  put  if  there  is  to  be  a  doublo  entry,  and  a  bar  if  there  i9 
to  be  no  entry.'  The  numbers  entered  in  each  column  arc  summed ; 
the  results  are  then  divided,  each  by  the  properdivisor  for  its  column, 
and  thus  the  mean  value  for  that  column  is  obtained.  In  this  way 
24  numbers  arc  found  which  give  tho  mean  height  of  water  at  each 
of  tho  24  special  hours.  It  is  obvious  that  if  this  process  vvcro  con- 
tinued over  a  very  long  time  we  should  in  the  end  extract  the  tide 
under  analysis  from  amongst  all  the  others  ;  but,  as  the  process 
only  extends  over  about  a  year,  the  elimination  of  tho  olhcre  is  not 
quite  complete.  Tho  elimination  of  the  effects  of  the  other  tide* 
may  bo  improved  by  choosing  the  period  for  analysis  not  exactly 
equal  to  one  year. 

Let  us  now  return  to  our  general  notation,  and  consider  the  24 
mean  values,  each  pertaining  to  the  24  T-houra.  Wo  suppose  that 
all  tho  tides  except  the  T-tido  aro  adequately  eliminated,  and,  in 
fact,  a  computation  oi'  the  necessary  corrections  for  tho  abscitco 
of  complete  diminution,  which  is  given  in  tho  Tidal  Rtport  to  the 
Brlti>h  Association  in  1872,  shows  that  this  is  the  case.     It  ia 

»  Ktporx  r,»  lUrrwnU  iWy»<i  to  Brit.  Aux.,  1SSS,  sod  tuoro  extended  Ubl." 
In  lUIrd-.  Manual  <tf  Tidal  obunatm,  Loml-.n.  1S87. 
»  A  •ornj-le  page  a  glvea  la  tile  Import  tu  the  Urlt  Assoc.,  ISM. 
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Neees-    obvious  tint  My  one  of  the  24  values  doe*  not  give  the  true  height 
«ty  for   of  the  T-tiile  at  that  T-hour,  but  gives  the  average  height  of  tbe 
lograent-  water,  as  due  to  the  T-tide,  estimated  over  half  •  T-hour  before 
iag  fac-^  and  half  a  T-hour  after  that  hour.    A  couiideration  of  this  point 
ton.    *  shows  that  certain  augmenting  factors,  differing  slightly  from 
unity,  must  be  applied.    In  tho  reduction  of  the  S-serie*  of  tides, 
the  numbers  treated  are  the  actual  heights  of  the  water  exactly  at 
tbe  S-hours,  and  therefore  no  augmenting  factor  is  requisite. 

We  must  now  explain  how  the  harmonic  analysis,  which  the  use 
of  these  factors  presupposes,  is  carried  out 

If  (  denotes  T-tinie  expressed  in  T-hours,  and  n  is  15*,  we  express 
the  height  h,  as  given  by  the  averaging  process  above  explained, 
by  the  formula 

h-A4  +  A,cos»t+  B,  sin  n<  +  A,  cos  2n/  +  B,  siu  2n/  +  . . ., 
where  t  is  0,  1,  2,  . .  .  23.    Tbcu,  if  Z  denotes  summation  of  the 
scries  of  24  terras  found  by  attributing  to  t  its  24  values,  it  is 
obvious  that 

A^rV  2h  ;  A,=  ^Zhcosnf ;  B,  =  ^,  Shsin  nt ; 
At=h  £hcos2>i(;  B,^,  Zbaiu  2iU  ;  kc.,  kc. 
Since  n  ia  IS*  and  I  is  an  integer,  it  follows  that  all  the  coaines 
and  sines  involved  in  these  series  are  equal  to  one  of  the  following, 
viz.,0,  ±sinl5\  isinSO*.  ±«in  45',  isinOO".  ±sin  75",  ±1.  It  is 
found  convenient  to  deuote  these  sines  by  0,±SI,±Sa±S,,±S4, 
:±:S,.±1.  The  multiplication  of  the  24  h's  by  the  various  S's  and 
the  subsequent  additions  may  be  arranged  in  a  very  neat  tabular 
form,  like  that  given  iu  a  Report  to  the  British  Association  in  16S3. 
The  A'a  and  B's  having  been  thus  deduced,  we  have  R  = 
\/(A*  +  B1).  B  must  then  be  multiplied  by  the  augmenting  factor. 
We  thus  have  tho  augmented  R.  Next  the  angle  whose  tangent 
is  B/A  gives  f.  The  additiou  to  fof  the  appropriate  K,  +  u  gives 
*,  and  the  multiplication  of  R  by  the  appropriate  1/f  gives  H.  Tho 
reduction  ia  tlien  complete.  An  actual  numerical  example,  of 
harmonic  analysts  is  given  iu  the  Admiralty  Scientific  Manual  (1886) 
In  the  article  "  Tides"  ;  but  the  process  there 


>  employed  is  slightly 

different  from  the  above,  because  "the  series  of  observations  is  snp- 
posed  to  be  a  short  one. 

(  27.  Uarttionie  Analysis  for  Tuts*  of  Long  Period. 
Tides  of     For  the  purpose  of  determining  the  tides  of  loog  period  we  have 
long       to  eliminate  the  oscillations  of  water-level  arising  from  the  tides  of 
period,    short  period.    As  tho  quickest  of  these  tides  has  a  period  of  many 
days,  the  height  of  mean  water  at  one  instant  for  each  day  gives 
sufficient  data.    Thus  there  will  in  a  year's  observations  bo  365 
heights  to  be  submitted  to  harmonic  analysis.    To  find  the  dnily 
mean  for  any  day  we  take  the  arithmetic  mean  of  24  consecutive 
hourly  values,  beginning  with  the  height  at  noon.    This  height 
will  then  apply  to  the  middle  instant  of  the  period  from  0*  to  23h, 
—that  is  to  say,  to  llh  30™  at  night    The  formation  of  a  daily 
mean  doe*  not  obliterate  the  tidal  oscillations  of  short  period,  be- 
cauao  none  of  the  tides,  except  those  of  the  principal  solar  scries, 
have  commensurable  periods  in  mean  solar  lime.    A  small  correc- 
tion, or  "clearauce  of  tho  daily  mean,"  has  therefore  to  bo  applied 
for  all  the  important  tides  of  short  period,  except  for  the  aolar  tides, 
rasaing  by  this  clearance,  we  next  take  the  305  daily  means,  and 
find  their  mean  value.    This  gives  the  mean  height  of  water  for 
the  year.    We  next  subtract  the  meait  height  from  each  or  the  305 
values,  and  find  365  quantities  Jh,  giving  the  daily  height  of  water 
above  the  meau  height.    These  quantities  are  to  be  the  subject  of 
tbe  harmonic  analysis,  and  the  tides  chosen  for  evaluation  are  those 
which  have  been  demoted  above  as  Mm,  Mf,  MSf,  Sa,  Ssa. 
Harmo-      Ixt      ih  =    A  cos  (<r  —  vj)t  +  TS  sin  (e*  —  o)  {  \ 
oically  +Ccos2<r<        +  Dsin2<rf 

•aulywd.  +  C  cos  2{r  -  ij)<  +  D'  sin  2(e-  - n)t 

+  E  cos  n<  +  F  sin  «j| 
+  G  cos  2ij<  +  II  sin  21ft 
where  t  is  time  measured  from  the  first  1 1*  30m.  If 
the  365  ih's  by  365  values  of  cos  {<r-  xs'jt  and  effect  the  summation, 
the  coefficients  of  B.C.  D,  kc,  are  very  small,  end  that  of  A  is  nearly 
1 82}.  Similarly,  multiplying  by  sin  (<r  -  ra)i,  coa  2<rt,  kc. ,  we  obtain 
10  equations  for  A,B,C,  kc.,  ineacb  of  which  one  coefficient  is  nearly 
182 J  and  the  rest  small  These  equations  are  easily  solved  by 
successive  approximation.  In  this  way  A,B,C,  kc,  aro  found, 
and  afterwards  tho  clearance  to  which  we  have  alluded  is  applied. 
Finally  the  cleared  A.B.C,  kc.,  are  treated  exactly  as  were  the 
components  of  the  tides  of  short  period.  Special  forms  and  tables 
have  been  prepared  for  facilitating  these  operation*. 

V.  Synth-tic  Hrthod. 
f,  28.  On  the  Method  and  Notation, 
8yath»ti:    The  general  nature  of  the  synthetic  method  has  been  already 
aaettod.  explained  ;  we  now  propose  to  develop  the  expressions  for  the  tide 
from  the  result  aa  expressed  in  tho  harmonic  notation.    If  it  should 
be  desired  to  make  a  comparison  of  the  results  of  tidal  observation 
as  expressed  in  the  synthetic  method  with  those  of  tho  harmonic 
method,  or  the  converse,  or  to  compute  a  tide-table  from  the  har- 
i  by  reference  to  the  moon  *  transits  and  from  the 


(73). 


declinations  and  parallaxes  of  sun  and  moon,  the  analytical  ex- 
pressions of  the  following  sections  are  necessary. 

In  chapter  iv.  the  mean  semi-range  and  angle  of  retardation  or 
lag  of  any  one  of  the  tides  have  been  denoted  by  H  and  *.  Wa 
shall  here,  however,  require  to  i.itroduco  several  of  tbe  H's  and 
into  the  same  expression,  and  they  must  therefore  be  distinguished 
from  one  another.  This  may  in  general  be  conveniently  done  by 
writing  aa  a  subscript  letter  the  initial  of  the  corresponding  tide  ; 
for  example  H„,  will  be  taken  to  denoto  tho  H  and  «  of  the 
principal  lunar  tide  M,.  This  notation  does  not  suit  the  K,  and 
K,  tides,  and  we  shall  therefore  write  H",  «"  for  the  semi-diurnal 
K»  and  H',  «'  for  the  diurnal  K,  tide.  These  two  tides  proceed 
according  to  sidereal  time  and  ariae  from  tho  sun  and  moon  jointly, 
and  a  synthesis  of  the  two  parts  of  each  is  effected  in  the  harmonic 
method,  although  that  synthais  is  not  explained  in  chapter  iv. 
The  ratio  of  the  solar  to  the  lunar  part  of  the  total  K,  tide  ia  '46407 ; 
hence  -683  H"  is  the  lunsr  portion  of  tho  total  K*.  There  will  bo 
no  occasion  to  separate  the  two  portions  of  K„  and  we  shall  retain 
the  synthesis  which  is  effected  in  the  ^ 


{  29.  Snni  Dlurnai  Tide*. 

The  process  adopted  is  to  replace  the  mean  longitudes  and  ele-  Mean 
ments  of  the  orbit  in  each  term  of  the  harmonic  development  of  the  longi- 
schedules  of*  23  by  hour-angles,  declinations,  and  parallaxes.       tude  and 
At  the  time  t  (mean  solar  time  of  port  reduced  to  angle)  let  elements 
a,  6,  vf>  be  l's  R.A.,  declination,  and  hour-angle,  and  I  Vt  longitude  replaced 
measured  from  tbe  "intersection."    These  and  other  symbols  when  by  hour- 


written  with  subscript  accent  are  to  apply  to  the  sun.    Then  r  an£lc, 
being  the  R.A.  of  the  intersection,  we  have  from  the  right-angled  decUna- 
spherical  triangle  of  which  the  sides  are  /,  i,  a  -  w  tho  relations      tion,  and 


tan  (a -r)  =  cos /tan  I,  sin  «  =  sin  /sin  /   (74). 

Now  »-t  i*  the  >'*  mean  longitude  measured  from  the  intersection 
and  #- p  is  tbe  mean  anomaly  ;  henco  approximately 

f=»-{  +  2<sin(s-p)  (75). 

From  (74)  and  (75)  we  have  approximately 

a  =  t  +  (>-  -  |)  +  2<  sin  (»  - p)  -  tan'  J/ain  2(»  - (). 
Now,  A  being  the  O  s  mean  longitude,  <+A  is  tbe  sidereal  hour- 
anjdc,  and  ^  =  /  +  A-o. 

Hence 

<  +  A-»-(v-0  =  ^  +  2«sin('-f)-tan*l/6in2:»-n  (76)t 
if  we  put 

coa'A  =  l-Jsin*/   (77), 

approximately  from  (74)  and  (75) 

cos**  -  cos' A  \ 
-        ..  -■=■  coa 2(s-f)  J 

sin  i  c.o*  idS     .  ,,  f   t78)- 

whence  •  ^tt-  -.-  =  am  2(»  -  ()  I 

asiu-A   dt  J 

Obviously  A  is  such  a  declination  that  sin*  A  is  the  mean  value  of 

sin3  6  during  a  lunar  month.    Again,  if  P  be  the  rat!~  of  the  J'* 

parallax  to  Ltr  mean  parallax,  the'equation  to  tho  ellipse  described 


give* 
whence 


{P-l)^cos(« 


dP 


=  siu  (j 


:::} 


€<«■-  ST)  dt 

Now  it  appears  in  schedule  A  of  §  23  that  the  arguments  of  all 
the  lunar  semi-diurnal  tides  are  of  the  form  2(t  + A  -  »)±2(«-  {)  or 
±(»  -  p).  It  is  clear,  therefore,  that  the  cosines  of  such  angles  may 
by  the  relations  (76),  (78),  (79)  bo  expressed  in  terms  of  hour-angles, 
declinations,  and  parallaxes.  Also  by  mean*  of  (77)  we  may  intro- 
duce A  iu  pl*ce  of  /  in  the  coefficients  o/  each  term.  An  approxi- 
mate formula  for  A  is  16'  51  +  3'  44  cos  tf-  0*19  cos  2iV.  In  the 
Report  to  the  SritUh  Asscciatimt  for  1886,  the  detail*  of  tho  processes 
indicated  ere  given. 

Before  giving  the  formula  it  matt  bo  remarked  that  the  result  Age  of 
is  expressed  more  succinctly  by  the  introduction  of  the  symbol  f  ueclina 
to  denote  the  >'a  declination  at  a  time  earlier  than  that  of  observa-  tional-- 
tion  by  an  interval  which  may  lie  called  the  "age  of  the  dcclioa-  »m]  p.i- 
tional  inequality,"  end  is  computed  from  the  formula  tan  (*"-  *„)/2ir  reJUctit- 
or  52h-2  tan  («*  -  »„).    Similarly,  it  is  convenient  to  introduce  P  correc- 
to  denote  the  valuo  of  P  at  a  time  earlier  than  that  of  observation  tions. 
by  tho  "age  of  the  parallactic  inequality,"  to  be  computed  from 
ten  (*„-«■„)/{'-  <=0  or  105h  3  tan  (*«-».).    These  two  "age*" 
probably  do  not  differ  in  general  much  from  a  third  period,  com- 
puted from  (*,  -  «-„)/2(e-  -  i)),  which  is  called  the  "age  of  the  tide." 

The  similar  aeries  of  transformations  when  applied  to  the  solar 
tides  leads  to  simpler  results,  because  A,  is  a  constant,  being  16*°33, 
and  the  "ages  "  may  be  treated  as  zero  ;  beside*  tbe  terms  depend- 
ing on  dtjdt  and  dPJdt  are  negligible.  If  now  we  denote  by  b, 
the  height  of  water  with  reference  to  mean  water-mark,  in  so  far 


as  the  height  is  affected  by  the  hanoonio  tide 
T,  R,1  the  harmonic  expression  is  transformed 

^  >  R  ln^th*  •""Iter  »olir  olMptio  tldi.  burir 


N,  L, 


tho  ami  relation  to  T  that  L 
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•in'  A, 


»JA,  dt  Lcoe  («-*„)      "        ,j»mv*r  «■/ 


run 
cos*  A 
+  co»«A, 

+  (/,-!) 


^-1)H'co'rf--^W--o 


H.-H, 


eo*(j(f,-*-,) 

JL,   _ 

53" 


^]«i»(S*-«.)(80), 


(81). 


Com- 

menc*- 
DCDt  Of 


„  eo*»A  dP{dtr 

+  rr  , — - — :  4H_<- 

4 cor  A,  (»  -  w)L         cos(««-  «„)   co*  *i 

srhtre  t  is  en  "auxiliary  angl*  defined  by 

^n  ^^H^ein  «,  -  Hj*in  t, 

H„  co>  k9  -  Hi  cos  Kj 

The  flnt  two  term*  are  the  principal  tides,  end  the  physical  origin 
of  the  remaining  email  term*  U  indicated  by  their  involving  t„ 
Midi,  P,  "T„  dPldL  The  term*  in  dt/tU  and  dP/dt  an  generally 
■mailer  than  the  other*. 

The  approximation  may  easily  be  carried  further.  But  the  a  bore 
is  in  torn*  respect*  a  closer  approximation  than  the  expression  from 
which  it  is  derived,  since  the  hour-angle*,  declinations,  and  paral- 
laxes n*ce**arily  involve  all  the  lunar  and  solar  ineoualitie*. 

of  Solar  and  of  Lunar  Portion*  of  Iht 
Stmi-DiuriuU  Tid*. 


ISO. 


Let  us  write 

"-Si* 

•Si*. 


■,M=«.+co,'i':?<*M-e 


cos*  4V  cos' A  ,  »  • 

'      »in»A,      '888  H'eos 


 •  688  H'*in  .«*-«.,) 

cos1  A  H.cosjt  -  Hjooen  .  .  , 

>c^A,  f"1)    "      /cos,  "»(-«-) 

*in8co*»rf«r    -68JH*  ,  "I 

~  Trin^AT  dt  LcoT(«*-*~)  "  J 


cos' A  dP.'dl 


H. 


scos'A,  IT-BT  L  COS (*„-*„)" COS {*!-«»,) 

:    '  wn'A,  v  '  *< 

8*»,  =  «<   (82) 

observation  and  theory  sgree  in  showing  that  «*  is  generall 


o  *•„  we  are  justified  in  substituting*,  for  *" Id 
inational  term  of  (80)  involving  '317  H".  Then, 


(88). 


Sin 

very  nearly  equal 
the  small  solar  de 
,  using  (82)  in  (80;. 
On*  solar  h,=  Mco«2(f -ji)  +  M,co»2{f, -/i,) 

and  on*  If  the  equilibrium  theory  of  tides  were  true,  each  H  would  be  pro- 
portion*!  to  the  corresponding  term  in  the  harmonically  developed 
potential.  This  proportionality  holds  nearly  between  tides  of  almost 
the  same  speed ;  hence,  using  the  expressions  in  the  column  of  co- 
efficients in  schedule  [B,  LI  §  28  (with  the  additional  tide  R  there 
omitted,  but  having  a  coefficient  (t7t)1.U  cot'fw,  found  by  »ym 
metry  with  the  lunar  tide  L),  and  introducing  A,  in  place  of  u  in 
the  sokr  tides,  we  may  assume  the  truth  of  the  proportion 


With  this  assumption,  M,  reduces  to 
cos's. 


jH.  +  8CJ»,-l)H.  =  ^iH<(l  +  a(P,-l)]. 

nat* 


Hence  M,=P('^Vrn, 
'  cos* A.  ' 


 -  (84). 

.  This  is  the  law  which  w*  should  have  derived  directly  from  the 
equilibrium  theory,  With  the  hypothesis  thst  all  solar  semi -diurnal 
fade* raffer  nearly  eqnal  reterdation.  Save  for  meteorological  influ- 
ences, this  must  certainly  be  true. 

A  similar  *ynthe»i*  of  M  cannot  be  carried  out,  because  the  con- 
siderable diversity  of  speed  amongst  the  lunar  tides  makes  a  similar 
appeal  to  the  equilibrium  theory  incorrect.  It  may  be  seen,  how- 
ever, that  it  would  be  more  correct  to  write  cos'  4*  instead  of  cos*  A 
in  the  coefficient  of  the  parallactic  terms  in  M  and  2m. 

The  three  terms  of  M  in  (82)  give  the  height  of  lunar  tide  with  it* 
aecli national  and  parallactic  correction*,  and  similarly  the  formula 
for  m  in  (82)  gives  its  value  and  corrections. 

If  now  t  denotes  the  mean  solar  time  elapsing  since  the  moon's 
opper  transit  and  y  the  angular  velocity  of  the  earth"*  rotation, 
it  is  dear  that  the  moon's  hour-anglo 

/=(t-*./*Vj 


and,  since  Mcos2(*V-m)  is*  maximum  when  ^=*ior  differ*  from 
M  by  180*.  it  follow*  that  ?/(y-d*Jdt)  is  the  "interval"  from  the 
moon  ■  upper  or  lower  transit  to  high  water  of  th*  lunar  tid*.  8inc* 
r  is  necessarily  less  than  12*.  ws  may  during  the  interval  from  transit 
to  high  water  take  as  an  approximation  doldt-r,  th*  moon'*  mean 
motion.'  Hence  that  interval  is  */(>-«■).  or  Am  hour*  nearlv, 
wh*n  ft  l*  expressed  in  degrees.  Thus  (82)  for  n  give*  by  iu  first 
term  the  mean  interval  for  the  lunar  tide,  and  by  the  subsequent 
terms  the  declinational  and  parallactic  corrections. 

We  have  said  that  the  synthesis  of  M  cannot  be  carried  out  as  Approii 
in  the  case  of  M  ,  but  the  partial  synthesis  below  will  giv*  fairly  r 
good  result*.    The  proposed  formula,  is  1 

8* -cos'  A  ...  „.  ,. 

-»-); 


M=J>,» 
2/» = *. 


cos' A  cos" 

0*»T" 


cos 

.  cos' 


A, 


cos'  A 


.688  H' sin  («•-*..); 


©'•  R.A.,  *o  that 


and 


(86). 


8;xthe- 


M=^AH- 

_    2M.=«...  '  (86). 

Th***  formal*)  have  beon  used  in  the  example  of  the  computation 
of  a  tide-table  given  iu  the  Admiralty  Scientific  Jfonvai  (1886). 

|  81.  SfnUutu  of  lunar  and  Solar  Stmi-Diunal  Tid*,. 
Let  A  be  the  excess  of  J's  < 

t"&+cct'2(r  -  M)  +  M,  co.  SfH 
i*  then  completed  by  writing 

Hcos  2(>.-f)  =  M  +  M.co*2(A-M,+M),  *t*  to 

H«nJ(s-*)=       M,  sin  2< A -,.  +„  ,  obtein 

h,  =  Hco.2(f-,)  (87).  single 

Then  His  the  height  of  th*  total  semi-diurnal  tid*  and  *)/(Y  -  da/dl) 
w  «V(T  -  <0  or  ft  *\  when  f  it  given  in  degree*,  is  th*  l'  interval  " 
from  the  moon'*  transit  to  high  water. 
The  formulsa  for  H  snd  ^  msy  be  written 

H «         +  M,l  +  2MM,  cos  2{A  - m, + m)}  \ 
Un2fr-0)  =  -^ W(si.,2{A-^  +  M)  V. 
V   91    M  +  M,  cos  2(A -,.,+,»)  J 
They  may  be  reduced  to  a  form  adapted  for  logarithmic  calculation.  Port- 
Since  A  goes  through  its  period  in  s  lunation,  it  follows  that  H  nightly 
and  a)  have  inequalities  with  a  period  of  half  a  lunation.    These  ineqr.il- 
are  called  the  "fortnightly  or  semi-meustrual  inequalitiea"  in  the  tty. 
height  and  interral. 

8pring  tide  obviously  occurs  when  A  =  »>,  -  *>.  flince,  the  mean 
value  of  A  is  *  -  h  (the  difference  of  th*  mean  longitude*],  and  since 
the  mean  value*  of  n  and  u,  are  i*m.  lc»  it  follows  that  the  mean 

„.i  r  *u  !.J  _1  •'_/»..  J»  t..It  '  J  A  


•(88). 


vala*  of  tbo  period  elapsing  after  full  moou  snd  change  of  moon  uj 
to  aprinc  tids  is  («,  -  *«,)/2(ir  -  ,).  The  sasociation  of  spring  tid* 
with  full  and  change  is  obvious,  and  a  fiction  ha*  been  sdopted  by 
which  it  i*  held  that  spring  tide  is  generated  in  those  configura- 
tions of  th*  moon  end  ran,  but  take*  soms  time  to  reach  the  port 
of  observation.  Accordingly  («,  -  i.)/!(r  -  q)  ha*  been  called  the 
"age  of  the  tide."  The  average  age  is  about  86  hour*  as  far  as  Ag*  of 
observations  have  yet  been  made.  The  age  of  th*  tid*  appear*  not  tid*. 
in  general  to  differ  very  much  from  the  ages  of  the  declinational 
and  parallactic  inequalities. 

In  computing  a  tide-table  it  i*  found  practically  convenient  not 
to  use  A,  which  is  the  difference  of  B.A.  s  at  ths  unknown  time  of 
high  water,  but  to  refer  the  tide  to  A*  the  difference  of  R.A.  s  at  th* 
time  of  the  moon'*  transit.  It  is  clear  that  A,  is  the  apparent  time 
of  the  moon's  transit  reduced  to  angl*  at  16*  per  hour.  W*  have 
already  remarked  that  *t/(Y  -  )  «  the  interval  from  transit  to 
high  water,  and  henee  at  high  water 

As  an  approximation  we  may  attribute  to  all  th* 
the  *econ<f  term  their 


.(89). 


inltefer- 
to 
kit 


A  -  M,  +  M  =  A,  -  M,  +  — -P  -  A,  -  M,  +  !*> 
y-v 


and 

This  approximate  formula  (90)  may  be  used  is  computing  fronj 
(88)  the  fortnightly  inequality  in  the  "height*'  and  " interval" 

In  this  investigation  ws  have  supposed  that  the  declinational  and 
parallactic  corrections  are  applied  to  the  lunar  and  solar  tides  be- 
fore their  synthesis ;  but  it  is  obvious  that  the  process  might  be 
reversed,  and  thst  w*  may  form  a  table  of  th*  fortnightly  inequality 
based  on  mean  valuee  H„  and  H.  and  afterwards  apply  correction*. 
Thi*  is  th*  process  usually  adopted,  but  it  U  ten  exact  The  lsbour 
of  computing  th*  fortnightly  inequality,  especially  by  graphical 
method*,  is  not  great,  and  the  plan  here  suggested  seei 

>  The  tMe  has  been  referred  b7  Lubbock  and  other*  to  an 
and  not  to  ths  on*  ImmecU.uiy  prccdmg  the  Urns  under  cos 
ttts esse  ws  cannot  admit  with  great  accurmcj  that  injit-f,  since  the  Interval 

a***tow«*«fSm 


TIDES 


36U 


§  32.  Diurnal  Tides, 
til     These  tide*  have  not  been  usually  treated  with  completeness  in 
wt  tk:  svnthetie.  method.    In  the  tide-tables  of  the  British  Admiralty 
r    *s  find  that  the  tides  at  some  ports  are  "affected  by  diurnal  in- 
entity "  ;  such  a  statement  may  be  interpreted  as  meaning  that 
tin  tides  ate  not  to  be  predicted  by  the  information  given  in  the 
.   so-^icd  tide-table.    The  diurnal  tides  are  indeed  complex,  and  do 
not  Itnd  themselves  easily  to  a  complete  synthesis.    In  the  har- 
iiKiic  notation  the. three  important  tides  are  Kj.O.P,  and  the  lunar 
ration  of  K,  is  nearly  equal  to  O  in  height,  whilst  tho  solar  portion 
nearly  equal  to  P.    A  complete  synthesis  may  be  carried  out  on 
th;  lines  adopted  in  treating  tho  semi-diurnal  tides,  but  the  ad- 
vaaUSe  of  tho  plan  is  lost  in  conscqnonco  of  largo  oscillations  of 
tb  amplitude  through  tho  value  zero,  so  that  the  tide  is  often 
represented  by  a  ne-ntive  quantity  multiplied  by  a  circular  function. 
It  it  best,  then,  only  to  attempt  a  partial  synthesis,  and  to  admit 
tie  existence  of  two  diurnal  tides. 

Wo  see  from  schedules  [A,  ii.]  and  [B,  L],  §  23,  that  the  principal 
diurasl  tides  are  those  lettered  O,  I',  K,.  Of  these  K,  occurs  both 
for  tho  moon  and  the  sun.  -The  synthesis  of  tho  two  parts  of  K,  is 
t&ctcd  without  difficulty,  and  the  result  is  a  formula  for  tho  total 
K,t:de  lite  that  in  [A,  ii.],  but  with  tho  r  which  occurs  in  the  argu 
Beat  replaced  by  a  different  atiglo  denoted  as  r'. 

V,  =  i  +  A-2s-»  +  2f  +  l»\ 
\"  =  rt-A-*' -J»  / 
tie  three  tides  O.K,.!'  are  written  as  follow*  :- 
O  =f,H,eo.'(V,-,,), 
K|  =  f  H'  cos(V'-«'>, 

P  =  -  H,  cos  [V  -  «'  -  (2A  -  »')  +  «'  -  «,)]   (92). 

Tho  last  two  tides  Lavo  very  nearly  tho  samo  speed,  so  that  we 
may  assumo  *'  =  *,,,  ami  that  has  tho  same  ratio  to  H'  as  in  tho 
equilibrium  theory.  Now,  in  schedules  [A,  ii.],  [B,  ii. J,  §  23,  the 
coefficient  of  K„  viz.,  H'  (tho  sum  of  tho  lunar  and  solar  parts),  is 
■20522,  and  tho  coefficient  of  P,  viz.,  H„  is  -08775,  so  that  H' 
=  3'023  H,,  or  say  =  3H^    Henco  we  havo 

'  K.  +  P  =  H'  [f  -  J  cos  (2A  -  /)]  cos  (V  -  «') 

*  -U'isin(2A-/)sin(V'-«'). 
If,  therefore,  wo  put 


If,  then,  wo  write 
(91). 


R'cos^  =  H'[r-leos(2A-»')] 
P.'sin  -J.=  i  11'  sin  (2A-/) 
K,  +  P  =  K'  cos(V'-i-^-jc')- 


} 


(»3), 


It  is  dear  that  ^  and  R'  havo  a  semi-annual  inequality,  and  there- 
fore for  several  weeks  together  R'  and  <f>  may  bo  treated  as  constant. 

Xow  snpposo  that  wo  computo  V,  and  V  at  the  epoch — that  is,  at 
tho  initial  uoon  of  tho  period  during  which  we  wish  to  predict  the 
tides — and  with  theso  values  put 

f,  =  *,  -  V,  at  epoch,  i"  =  «'  -  V  at  epoch  -  f . 
Then  tho  speed  of  V,  is  y-2<r,  or  18*!M303  per  fc©ur!  or 


3C0,-25*-3673  per  day  ;  and  tho  speed  of  V  is  -y,  or  15*  0il0686 
per  hour,  or  3G0V985C  per  day.   Hence,  if  t  bo  the  mean  solar  time 
on  tho  (»  +  l)th  day  since  tho  initial  moment  or  epoch, 
V,  -  ,0  =  360'n  +  13*9l3  t  -  f,  -  25*-3C7ia, 
V'+^-^aGO'.i  +  lS'OU  t-f'+  0*-98fln, 
•  Thereforo  tho  diurnal  tides  at  time  t  of  tho  (n  +  l)th  day  are  given  by 

0  =  fJl,cos[13,-9«3t-f,-  25*-367n]  \ 
1  K,  +  P  =  U'cos[15'  0U  t-f  +  O'  OSSn]     '/ ^*>- 

If  we  snbstituto  for  t  tho  timo  of  hijjli  or  low  wator  as  computed 
,■  »imply  from  tho  irini-diuraal  tide,  it  is  clear  that  tho  sum  of  those 
tuo  expressions  x\-ill  givo  the  diurnal  correction  for  height  of  tide 
at  high  or  low  water,  provided  tho  diurnal  tide*  aro  not  vary  large. 
If  wo  consider  tho  maximum  of  a  function 

Aeos2(t-,a)  +  Bcosn(t-1S), 

where  B  is  small  compared  with  A  and  n  is  nearly  unity,  we  lee 
that  tho  timo  of  maximum  is  given  approximately  ny  t=a,  with  a 
correction  St  determined  from 

-  2.V  sia  (23t)  -  nti  sin  ..(a  -/J)-0  } 

«  It-  -  —  .jAiia«(.-fl. 

la  this  way  we  find  that  tho  correction*  to  tho  timo  of  high  water 
from  0  and  K,+  P  aro 

L  V*H. 

-a)  H 


  *  - 

-0*  983(l 


'sintlS'^Ot-fp-SS'-Se-n] 


•  0»-988 


sin  [lS'-Om-f  +  O'^SCn] 


(95), 


H  denoting  tho  height  and  t  tho  time  of  high  water  as  compotad 
from  tho  semi-diurnal  tide.  If  t  next  donotes  tho  time  of  low  water 
tho  same  corrections  with  opposite  sign  give  the  correction*  for 
low  water. 

If  tho  diurnal  tides  are  Urge  a  *econu  approximation  will  be 
necessary.  These  formulre  havo  bedn  used  in  computing  a  tide-table 
in  the  example  given  in  tho  Admiralty  Scientific  Manual  (1886), 

23-15 


§  33.  Explanation  of  Tidal  Terms  in  eor.unon  use;  Datum  Levels. 

The  me.in  height  at  spring  tide  between  high  and  low  water  is  Tidal 
called  the  spring  rise,  and  is  equal  to  2(H„  +  H.).     Tho  height  terms  ex' 
between  mean  high-water  mark  of  neap  tide  and  mean  low-water  plaine/ 


mark  at  spring  tide  is  called  the  neap  rise,  and  is  equal  to  2ll„. 
Tho  mean  height  at  neap  tide  between  high  and  low  water  is  called 
the  neap  range  ;  this  is  equal  to  2(1I„  -  H,).  Neap  range  is  usually 
about  one-third  of  spring  range.  The  mean  period  between  full  or 
chango  of  moon  and  spring  tide  is  called  tho  age  of  the  tide  ;  this 
is  equal  to  (*,  -  *„;/2{o- - »)},  or,  if  *,-«,»  bo  expressed  in  degrees, 
O^Do*  x  (<,  -  *„)  ;  k,  -  *„  is  commonly  about  36",  and  tho  ago  about 
36h.  The  period  elapsing  from  the  moon's  upper  or  lower  transit 
until  it  is  hijh  water  is  called  tho  interval  or  tho  lunititial  interval. 
Tho  interval  at  full  moon  or  chango  of  moon  is  called  the  establish- 
ment of  the  port  or  tho  vulgar  establishment.  Tho  interval  at  spring 
tide  is  called  tho  corrected  or  mean  establishment. 

The  mean  establishment  may  bo  found  from  the  vulgar  establish- 
ment by  means  of  tho  spring  and  neap  rise  and  tho  ago  of  the  tide, 
as  follows. 

Let  a  be  the  ago  of  the  tide  reduced  to  angle  at  the  rate  of 
1*'016  tothehour.  Than  tho  mean  establishment  in  hours  is  equal  to 
the  vulgar  establishment  in  hours,  diminished  by  a  period  expressed 
in  hours  numerically  equal  to  ^'j  of  the  angle  whoso  tangent  is 


H.sin  a/(H 


H,  cos  a),  expressed  in  degrees 


Als 


H^Hm  is  equal 


to  tho  ratio  of  the  excess  of  spring  rise  over  neap  riso  to  neap  nso. 

The  French  havo  called  a  quantity  which  appears  to  be  identical 
with  H^  +  JIj,  or  half  the  spring  rise,  the  unit  of  height,  and  then 
defino  tho  height  of  any  other  lido  by  a  tidal  coefficient.1 

Tho  practice  of  tho  British  Admiralty  is  to  refer  their  sounding:  Admir- 
and  tide-tables  to  "mean  low.water  mark  of  ordinary  spring  tides."  .-.lty 
This  datum  is  found  by  takin"  tho  mean  of  the  low -water  marks  of  datura, 
such  observations  at  spring  tide  as  aro  availablo,  or,  if  tho  obser- 
vations aro  very  extensive,  by  excluding  from  the  mean  such  spring 
tides  as  appear  to  be  abnormal,  owing  to  tho  largeness  of  the  moon's 
parallax  at  the  timo  or  any  other  cause.    Tho  Admiralty  datum  is 
not,  then,  susceptible  of  exact  scientific  definition  ;  but,  when  it 
ha*  once  been  fixed  with  reference  to  a  bonch  mark  ashore,  it  is 
expedient  to  adhere  to  it,  hy  whatever  process  it  was  first  fixed. 

It  is  now  proposed  to  adopt  for  any  now  Indian  tidal  stations  a  Indian 
low-water  datum  for  the  tide-table  to  be  called  "Jndian  low-wator  datum, 
mark,"*  and  to  bo  defined  as  H„  +  H,+  H'+H0  below  mean-water 
leveL  Although  such  a  datum  is  not  chosen  from  any_  precise 
scientific  considerations,  it  is  susceptible  of  exact  definition,  is 
low  enough  to  exclude  almost  all  negative  entries  from  the  table  (a 
sine  qua  non  for  a  good  datum),  and  will  differ  but  little  from  tho 
Admiralty  datum,  however  that  maybe  determined.  A  valuable 
list  of  datum  levels  is  given  by  Mr  J.  Shoolbred  in  a  Report  to  tho 
British  Association  in  1879. 

§  34.  On  the  Reduction  of  Observations  of  High  and  Low  Water* 
A  continuous  register  of  the  tide  or  observation  at  fixed  interval:  Observa- 
of  time,  such  as  each  hour,  is  certainly  tho  best ;  but  for  tha  tions  of 
adequate  us*  of  auch  a  rocord  some  plan  analogous  to  harmonic  H.W. 
analysis  is  necessary.    Observations  of  high  and  low  water  only  udLW, 
have,  at  least  until  recently,  been  more  usual.    Some  care  has  to 
bo  taken  with  respect  to  theso  observations,  for  about  high  and  low 
water  an  irregularity  in  the  rise  and  fall  become*  very  noticeable, 
especially  if  the  plac*  of  observation  is  badly  chosen.*  Observa. 
tion*  »hould  thereforo  be  taken  every  fivo  or  ten  minutes  for  half 
an  hour  or  an  hour,  embracing  the  lime  of  high  and  low  water. 
Tho  timo  and  height  of  high  and  low  water  ahould  then  be  found 
by  plotting  down  a  curve  of  heights,  and  by  taking  as  tho  true 
tide-curve  a  line  which  presents  a  swooning  curvature  and  smoothes 
away  the  minor  irregularities.    A  similar  but  less  elaborate  process 
would  render  hourly  observations  more  perfect.    In  tho  reduction 
tho  immediate  object  is  to  connect  the  timos  and  heights  of  high 
and  low  water  with  the  moon'*  transits  by  means  of  the  establish- 
ment, age,  and  fortnightly  inequality  in  tho  interval  and  height 
Tho  reference  of  the  tide  to  tno  establishment  is  sot,  howover, 
scientifically  desirable,  and  it  is  bottor  to  determine  the  mean 
establishment,  which  is  tho  mean  interval  from  tho  moon's  transit 
to  high  water  at  apring  tide,  and  the  ago  of  the  tide,  which  is  tha 
•nean  period  from  full  moon  and  change  of  moon  to  spring  tide. 

For  theso  purposes  tho  observations  may  bo  conveniently  treated  Graphl- 
graphically.r    An  equally  divided  horizontal  scalo  is  taken  to  ca,l  treat- 
represent  the  twelve  hours  of  the  clock  of  civil  time,  regulated  to  meat, 
tho  time  of  the  port,  or — mort  accurately — arranged  alway*  to  »how 


PUntmim  tin  Uaria.  p.  151,  Paris,  1885. 

TiicTabluM  1SS7. 


>  Sm  Hatt 

»  Bee  Pr«rac«t  to  Mian  Ofictal  : 

•  Founds  on  Whewoll's  article  "Tides",  In" Adminlty Sc.  tfaauaifed.  1MU 
and  on  Alry's  "  Tldti  and  Wavss,-  la  £ncy.  Urtnp. 

*  Waves  with  a  period  of  rrom  five  to  twenty  minutes  are  vary  common,  and 
appear  to  be  analogous  to  the  "  aalehu "  of  Geneva  and  oth«r  lakts.  8oa 
Ton\,  BttlUHn  Sac  Vault.  aM.  Sol.,  1811,  1873,  187T,  and  J8T9  -  jinn  CMmU  •( 
PKyUlue,  vol.  (x.,  1870;  Comptu  Ktndu$,  1879 ;  Artk.  Sri.,  Ph.,  «l  Wat  Ctnwa, 

1 1.  ' 

Otmrvatiom, 


16*5 1  "also  Airy,  "On  the  Tides  of  Malta,"  Phil  Tram.,  1878,  part  I. 
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C  rapid-  apparent  time  by  being  faat  or  slow  by  the  equation  of  time ;  this 
col  deter-  tune-scale  represent*  the  time-of-clock  of  the  moon'a  transit,  either 
ruination  upper  or  lower.   The  scalo  is  perbapa  most  conveniently  arranged 

ofcitab-  in  the  order  V,  VI  XII,  I  .  .  .  IIII.   Then  each  Interval 

lithment,  of  time  from  transit  to  high  water  i*  set  off  as  an  ordinate  above 


the  corresponding  time-of-clock  of  the  moon'a  transit  A  sweeping 
curve  is  drawn  nearly  through  the  topa  of  the  ordinate*,  so  as  to 
cutoff  minor  irregularities.  Next  along  the  aamo  ordinate*  are  set 
off  lengths  corresponding  to  tho  height  of  water  at  each  high  water. 
A  second  similar  figure  may  be  made  for  the  interval  and  height  at 
low  water.1  In  the  curve  of  high-water  intervals  the  ordinate 
corresponding  to  XII  is  the  establishment,  since  it  gives  the  time 
of  high  water  at  full  moon  and  change  of  moon.  That  ordinate  of 
high-water  intervals  which  is  coincident  with  the  greatest  ordinate 
of  high-water  heights  gives  the  mean  establishment.  Since  the 
moon  a  transit  falls  about  fifty  minutes  later  on  each  day,  in  tutting 
off  a  fortnight's  observations  thero  will  be  about  five  days  for  each 
four  times -of-clock  of  the  upper  transit.  Hence  in  these  figure*  w* 
may  regard  each  division  of  the  time-scale  I  to  II,  II  to  111,  Ac, 
as  representing  tweuty-five  hours  instead  of  one  hour  Then  the 
distance  from  the  greatest  ordinate  of  high-water  heights  to  XII 
is  called  the  age  of  tho  tide.  From  these  two  figures  the  times  and 
height*  of  high  and  low  water  may  in  general  be  predicted  with 

xirnxTXww'giYiymq   i  sua 


fair  approximation.    We  find  the  time-of-clock  of  the  moon's  upper  Graph!? 
or  lower  transit  on  the  dsy,  correct  by  the  equation  of  time,  read  eal  pre-' 
off  the  corresponding  heights  of  high  and  low  water  from  the  figures,  diction, 
and  the  intervals  being  also  read  off  are  added  to  the  time  of  the 
moon's  transit  and  give  the  time*  of  high  and  low  water.    At  all 
ports  thero  is,  however,  an  irregularity  of  heights  and  intervals 
between  successive  tides,  snd  in  consequence  of  this  the  curves  pre- 
sent more  or  leas  of  a  zigzag  appearance.    Where  the  zigzag  is 
perceptible  to  the  eye,  the  curves  must  be  smoothed  by  drawing 
them  so  as  to  bUect  tho  rigpags,  because  these  diurnal  inequalitiee 
will  not  present  themselves  similarly  in  the  future.    When,  as  in 
some  equatorial  porta,  the  diurnal  tides  are  large,  this  method  of 
tidal  prediction  fails. 

This  method  of  working  out  observations  of  high  and  low  water  Met  hods 
was  not  the  earliest.   In  the  Micaniqut  CilaU,  bks.  i  snd  v. ,  Laplace  of  La- 
treati  a  large  mass  of  tidal  observations  by  dividing  them  into  place, 
classes  depending  on  the  configurations  of  the  tide-generating  bodies.  Labbock, 
Thus  he  separates  tho  two  syzygial  tides  at  full  moon  and  change  Whewtll. 
of  moon  and  divides  them  into  equinoctial  and  solstitial  tides. 
He  takes  into  consideration  the  tides  of  several  days  embracing 
these  configurations.    He  goes  through  the  tides  at  quadrature* 
on  the  same  general  plan.    The  effects  of  declination  and  parallax 
and  tho  diurnal  inequalities  are  similarly  treated.    Lubbock  {Phil 


)Q  tho  beginning  at  th«  elv-li  yrer  16*4  t 
to  lili  Jan-  It,  IBM,  l.tlu 

Trans.,  1831  tq. )  Improved  the  method  of  Laplace  by  taking  into 
account  all  the  observed  tides,  and  not  merely  those  appertaining 
to  certain  configurations.  He  divided  the  observations  into  a 
number  of  classes.  First,  the  tides  are  separated  into  parcels,  one 
for  each  month  ;  then  each  parcel  is  sorted  according  to  the  hour 
of  the  moon'a  transit  Another  classification  is  made  according  to 
declination  ;  another  according  to  parallax  ;  and  a  last  for  tho 
diurnal  inequalities.  This  plan  was  followed  in  treating  the  tides 
of  London,  Brest,  St  Helena,  Plymouth,  Portsmouth,  and  Sheerer**. 
Whcwell  {Phil.  Tram.,  1834  #7.)  did  mnch  to  reduce  Lubbock's 
results  to  a  mathematical  form,  and  made  a  highly  important 
advance  by  the  introduction  of  graphical  methods  by  means  of 
curve*.  The  method  explained  above  is  due  to  him.  Airy  remark* 
of  Whewcll's  papers  that  they  appear  to  be  "  the  best  specimen*  of 
reduction  of  new  observations  that  we  have  ever  seen." 

VI.  TlDAl  IXSTMTMENTB  AND  TlDAi  PltlDICTIOX. 
9  35.  Gtneral  Remarks. 
Observa-     Practical  tidal  work  is  divisible  into  the  three  stages  of  observa- 
tion and  vation,  reduction  of  observations,  and  prediction, 
pmlic-       The  simplest  observation  is  that  01  the  height  of  water  on  a 

tlon.   1  -  

1  An  example  of  this  kind  of  carve  tar  the  hlflhwater  hel:htt  for  Doiebay, 
drawn  automatically  by  a  tUle-gaugt,  would  be  shown  by  >«tlng  all  tb*  high 
waters  together  (as  in  flu.  9)  by  a  continuous  curve;  snd  a  similar  earvs 
may  he  constructed  for  the  low  waters.  In  this  case,  however,  the  hours 
of  the  cine*  are  repeated  twice  over,  to  that  the  rnorultlfl  and  evening  tides 
rrfut  In  different  halves  of  the  figure,  and  the  hours  an  not  hour*  of  the 
ncwei's  transit,  but  the  aetjsl  times  ot  bLgh  watrr.  It  Is  obvious  that  the 
»'l«.itrw  '■'  tl-.e  u.  :  ..k»-J  tuiuij  tides  bntveate  U.o  occurrence  ot  the 
— i  U. 


i>  tho  oiiilnlnht  t 
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graduated  staff  fixed  in  the  sea,  with  such  allowance  as  is  possible 
made  for  wave-motion.  It  i*  far  better,  however,  to  eink  a  tuba 
into  the  sea,  into  which  the  water  penetrates  through  small  hole*. 
The  wave-motion  is  thus  annulled.  In  this  calm  water  there  lies 
a  Boat,  to  which  is  attached  a  cord  passing  over  a  pulley  and 
counterpoised  at  the  end.  The  motion  of  the  counterpoise  against 
a  scale  is  observed.  In  either  case  tho  observations  may  be  made 
every  hour,  which  is  preferable,  or  the  times  and  heights  of  high 
and  low  water  may  be  noted.  We  have  explained  in  f,  34  the 
methods  of  reducing  the  latter  kind  of  observation.  Although 
more  appropriate  for  rough  observations,  this  method  is  susceptible 
of  ejeat  accuracy  when  carefully  used.  It  has  been  largely  super 
scded  by  the  harmonic  method,  out  is  still  adhered  to  by  the  British 
Admiralty.  In  more  careful  observations  than  those  of  which  we 
are  speaking  the  tidal  record  is  automatic  and  continuous :  the 
reduction  may  be,  and  probably  at  some  future  time  will  be, 
mechanical ;  and  the  prediction  is  so  already.  We  shall  therefore 
devote  eome  apace  to  general'  descriptions  of  ths  three  classes  of 
instrument  The  harmonic  reductions  are  at  present  (1887)  actu- 
ally done  numerically,  and  in  chapter  iv  we  have  indicated  the 
nature  of  the  arithmetical  ] 


$  8(5.  TKt  Tide-Gaug*. 

The  site  for  the  erection  of  a  tide-gauge  depena*  on  looal  circum-  Tide- 
stances.    It  should  be  placed  so  as  to  present  a  fair  representation  pause, 
of  the  tidal  oscillations  of  the  surrounding  area.    A  tank  is  gener- 
ally provided,  communicating  by  a  channel  with  the  scs  at  about 
10  feet  (more  or  leas  according  to  the  prevalent  aurf)  below  the 
lowest  low-water  mark.    In  many  cases  on  open  coaVe  and  fre- 
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cwntly  in  estuaries  the  Unk  11117  be  dispensed  with.  At  any  rate 
n  suppose  that  water  is  provided  rising  tod  falling  with  the  tide, 
without  much  ware- motion.  The  nature  of  the  installation  de- 
pends entirely  on  the  circumstance*  of  the  case.  A  Tertical  pipe 
u  aied  in  the  water  in  such  a  way  as  to  admit  it  only  through 
boles  small  enough  to  annul  wave  motion  and  large  enough  to 
mate  so  sensible  retardation  of  its  rise  and  fall  in  the  pipe.  Tho 
diuEeter  of  the  pipe  differs  greatly  in  different  instruments  :  some- 
times that  which  we  have  described  as  the  tank  serves  as  tho  pipe, 
and  sometimes  the  pipe  alone  dips  into  the  sea.  A  cylindrical 
float,  usually  a  hollow  metallic  box  or  a  block  of  green-heart  wood, 
bug*  iSid  coats  in  the  pipe,  and  is  of  such  density  as  just  to  sink 
without  support  In  Sir  w.  Thomson's  gauge  the  float  hangs  by 
a  one  platinum  wire,  in  Newman's  (used  in  India)  by  a  metallic 
ribbon.  In  the  latter  a  chain  hangs  at  the  bottom  of  tho  float  of 
loch  weight  that,  whether  the  water  be  high  or  low,  there  is  the 
suns  upward  force  on  the  float.  It  is  necessary  that  the  pull  on 
the  float  should  be  constant,  otherwise  a  systematic  error  is  intro- 
duced between  rising  and  falling  water.  Tho  suspension  wire  ia 
wrapped  round  a  wheel,  and  imparts  to  it  rotation  proportional  to 
the  rue  and  fall  of  tide.  By  a  simple  gearing  thia  wheel  drives 
another,  by  which  the  range  is  reduced  to  any  convenient  extent 
A  fine  wire  wound  on  the  final  wheel  of  the  train  drags  a  pencil 
or  pen  up  and  down  or  to  and  fro  proportionately  to  the  tidal 
osculation*.  The  pencil  is  lightlv  pressed  against  a  drum,  which 
is  driven  by  clockwork  so  as  to  make  one  revolution  per  day.  The 
pen  leaves  it*  trace  or  tide -curve  on  paper  wrapped  round  the 
drum.  Generally,  however,  the  paper  u  fixed  to  the  drum,  and 
tie  record  of  a  fortnight  may  be  taken  without  change-  of  paper. 
An  example  of  a  tide-curve  for  Apollo  Bunder,  Bombay,  from  1st 
to  15th  January  1884.  i*  shown  in  fig.  8.  Sometime*  the  paper 
is  in  a  long  band,  which  the  drum  picks  off  from  one  coil  and 
delivers  on  to  another.  The  contact  of  the  pen  must  be  such  that 
the  work  done  in  dragging  it  over  the  paper  ia  small,  otherwise  a 
varying  tension  is  thrown  on  to  the  float  wire.  Hence,  if  the  fric- 
tion, is  considerable,  tho  float  must  be  largo. 

The  conditions  necessary  for  a  good  tide-gauge  appear  to  bo  better 
satisfied  by  Sir  W.  Thomson's  th  an  by  any  other  ;  bat,  as  his  in- 
strument is  recent,  other  forma  have  been  much  more  extensively 
seed,  and  have  worked  well.  The  peculiarity  of  Thomson's  tide- 
uge  is  that,  by  giving  the  drum  an  inclination  to  the  vertical, 
£  pressors  of  the  pan  on  the  paper  and  on  its  guides  is  very  deli- 
cately regulated  to  the  minimum  necoaaary  for  effecting  the  purpose. 
In  other  gauge*  the  drum  has  been  either  vertical  or  horizontal,  and 
tho  amount  of  friction  has  necessarily  been  considerably  greater.1 

|87.  Th* 


of  harmonic  terms,  and 
if  one  pair  of  these  terras  bo  A  co*  «l  +  B  sin  nt,  then,  if  T  be  a 
r.  mnJtiDie  of  the  complete  "neriod  2r/s>>  we  have 

t\^J~^H cot  nidi,  B=jJ~Jffiin nidi. 

Thus  a  machine  which  will  effect  these  integrations  will  give  A  arid 
ft.  8uch  a  machino  has  been  invented  by  Prof.  James  Thomson 
and  perfected  by  8ir  W:  Thomson.  In  fig.  4  let  TT'  be  a  circular 
table,  capable  of  rotation  about  the 
inclined  shaft  a.  Let  8  be  a  sphere 
touching  the  tablo  anywhere  along 
its  horizontal  diameter.  Let  C  be  a 
cylinder,  of  somewhat  smaller  diam- 
eter then  the  sphere,  capable  of  rota- 
tion about  a  horizontal  axis  parallel 
to  the  table,  and  touching  the  sphere 
so  that  C8  is  parallel  to  IT*.  Sup- 
pose that  the  point  of  contact  of  the 
sphere  with  the  tablo  is  distant  x 
from  the  centre  of  the  table,  and 
Ti-ruer  to  us  than  the  shaft ;  then,  when  the  ahaft  1  and  the  table 
TT  turn  in  such  a  direction  that  T  rises  from  the  paper  and  T 
goes  below  it,  the  sphere  will  turn  in  the  direction  of  its  arrow.  If 
the  radius  of  the  sphero  is  a,  and  that  of  the  cylinder  b,  then,  when 
the  table  turns  through  a  small  anglo  S$,  the  sphere  turns  through 
zW/a  and  the  cylinder  through  xoOfb.  This  anglo  vanishes  il  S 
touches  the  table  at  the  centre,  and  is  reversed  if  the  sphere  be 
moved  across  to  the  other  aide  of  the  centre.  Ata>  wnilst  the 
table  is  turning  the  sphere  may  be  rolled  backwards  and  forwards 
without  rubbing,  ana  thus  transmits  motion  fiom  tho  tablo  to 
the  cylinder  without  slipping.  Now  auppose  the  turning  of  the 
table  is  so  constrained  that  W=*co6>Wf,  whilst  *  is  constrained 
to  be  equal  to  the  arbitrarily  varying  quantity  H.  Then  the 
total  angle  turned  through  by  tho  cylinder,  as  the  machino  runs, 
*»  proportional  to /E  cos  ftty.    If  we  im^iart  to  the  table  a  simple 

1  For  further  details  eoaeorolng  the  estsbl'.hmejit  of  tide-gatue*.  we  Major 
01  e/  ridoi  0*srr»««2«vI«i«lon,  16S7,  and  hir  V?.  Thomson.  "On 
• "  la  It*,  do.  K%t.,  vol  lxv.  p.  10. 


harmonic  oscillatory  motion,  with  a  period  proportional  to  the  1 
half-day,  whilst  the  sphere  moves,  relatively  to  the  centre  of  the 
table,  proportionately  to  tho  tide-heights  on  the  same  tlme-scsle. 
then,  at  the  end  of  a  sufficient  number  of  lunar  days,  we  shall  find 
that  the  total  angle  turned  through  by  the  cylinder  is  proportional 
to  either  the  A  or  B  component  of  the  lunar  semi-diurnal  tide.  An 
index,  which  points  to  a  dial,  may  be  fixed  to  the  cylinder,  so  that, 
the  required  result  may  be  read  off. 

In  the  harmonic  analyser  the  tide-curve  diagram  is  wrapped  on  a 
drum,  which  is  turned  by  ono  hand,  whilst  with  tho  other  a  pointer 
is  guided  to  follow  the  tide-curve.  As  the  drum  turns  proportion- 
ately to  mean  solar  time,  appropriate  gearing  causes  two  tables  to 
execute  harmonic  oscillations  in  phases  at  right  angles,  with  lunar 
semi-diurnal  period.  At  the  same  time  a  fork  attached  to  the  pointer 
guides  the  two  spheres  so  that  their  distances  from  the  centres  of 
their  tables  are  equal  to  the  tide-height  in  the  diagram.  Tbe  in- 
dexes attached  to  the  two  cylinders  givo  the  two  components  of  the 
lunar  semi-diurnal  tide,  ana  the  approximation  improves  the  longer 
the  tide-curve  which  is  passed  through  tho  machino.  Corresponding 
to  each  of  the  principal  lunar  and  solar  tides  there  are  a  pair  of 
tables,  spheres  with  guiding  forks,  and  cylinders  similarly  geared,  and 
thcro  ia'another  sphere  and  another  table,  which  last  always  turns 
the  same  way  and  at  the  samo  rata  as  the  drum,  from  which  the 
mean  height  of  water  ia  determined.  Such  an  Instrument  has  been 
constructed  nnder  the  supervision  of  Sir  W.  Thomson,  but  has  not 
yet  been  put  into  practical  use,  so  that  we  cannot  Bay  how  it  will 
compete  with  the  arithmetical  harmonic  analysis.  A  similar,  but 
less  complex  machine  for  the  analysis  of  meteorological  observations 
is  in  constant  use  in  the  Meteorological  Office  in  London,  and  is 
found  to  work  well.1 

§  88.  The  Tide-Prediding  Instrument, 

The  first  suggestion  for  instrumental  prediction  of  tides  was  given,  Tlde- 
we  believe,  by  8ir  W.  Thomson  in  1872,  and  the  instruments  since  predict- 
made  have  been  founded  on  the  principles  which  he  then  laid  down,  log  i 
Mr  Edward  Roberts  bore  a  very  important  part  in  the  first  practical  1 
realization  of  such  a  machine,  and  a  tide-predictor  was  constructed 
by  Lege"  for  the  Indian  Government  under  his  direction.  Thomson's 
is  the  only  instrument  in  Europe  as  yet  in  regular  practical  use  for 
navigational  purposes.    It  requires  much  skill  and  care  in  manipu- 
lation, and  it  has  been  ably  worked  by  Mr  Roberta  for  the  produc- 
tion of  the  Indian  tide-table*  ever  since  its  completion.    We  refer 
the  reader  to  Sir  W.  Thomson's  paper  on  "Tidal  Instruments,"  in 
Just  C.E.,  voL  lxv.,  and  to  the  subsequent  discussion,  for  a  full 
account  of  the  several  instruments,  and  for  details  of  the  share  borne 
by  the  various  persons  concerned  in  the  realization  of  the  idea. 

Fig.  6  illustrates  diagrammatically  tho  nature  of  the  instrument. 
A  cord  passes  over  and  under  a  succession  of  pulle"*,  being  fixed  at 
one  end  and  having  at  tho  other  a  pen  which 
touches  a  revolving  drum.   If  all  tbe  pulleys  but 
one  be  fixed,  and  if  that  ono  executes  a  simple 
harmonic  motion  up  and  down,  the  pen  will  exe- 
cute the  same  motion  with  half  amplitude.    If  a 
second  pulley  be  now  given  an  harmonio  motioq, 
the  pen  takes  it  np  also  with  half 
amplitude.  The  same  is  true  if  all 
the  pulleys  are  in  harmonic  motion. 
Thus  the  pen  sums  them  all  up, 
and  leaves  a  trace  on  the  revolving 
drum.    When  the  drum  and  pul- 
leys sre  so  geared  that  the  angular 
motion  of  tho  drum  is  proportional 
to  mean  solar  time,  whilst  the  har- 
monic motions  of  the  pulleys  cor-  » 

respond  in  range  and  phase  to  ail  F,a"  S-^de-predlctliig  Instrument^ 
the  important  lunar  and  solar  tides,  the  trace  on  the  drum  is  a 
tide-curve,  from  which  a  tide-table  may  be  constructed  The 
harmonic  motion  of  the  pulley  is  given  by  an  arrangement  in- 
dicated only  in  tho  caw>  of  the  lower  pulley  in  the  figure.  The 
pulley  frame  has  attached  to  its  vertical  portion  a  horizontal  slot, 
in  which  slides  a  pin  fixed  to  a  wheel.  Suppose  that  whilst  the 
drnm  turns  through  15°  the  wheel  turns  through  28*  984.  Now  a 
lunar  day  is  24-842  mean  solar  hours ;  hence  as  the  drum  turns 
through  15"  X  24*842  the  wheel  turns  through  24  842  x  28°'984  or 
720°.  Thus,  if  the  drum  turns  with  an  angular  velocity  pro- 
portional to  solar  time,  the  wheel  turns  with  twice  the  angular 
velocity  proportional  to  lunar  time,  and  the  pulley  geared  to  the  wheel 
executes  lunar  semi-dinrasl  harmonic  oscillations.  When  the  throw 
of  the  pin  and  its  angular  position  on  its  wheel  are  adj  usted  so  as  to 
correspond  with  the  range  and  phase  of  tho  observed  lunar  semi- 
diurnal tide,  the  oscillation  of  the  pulley  remains  rigorously  ac- 
curate for  that  tide  for  all  future  time,  if  the  gearing  be  rigorously 
accurate,  and  with  all  needful  accuracy  for  some  ten  years  of  tide 


*  For  fnrth«r  details,  tee  Appenii  isi  (it.,  lv.,  v.,  to  Thorn* 
nu.,  1879,  vol.  L,  part  1.;  /sines  Thomson,  Proc.  Rty.  Soc 
p  OT2.  and  (Sir  Thomson)  pp.  «»,  271 ;  8lr  W.  Thomson 
voL  lav. 


to  Thomson  and  Talfs  Hoi. 

,  voL  xxhr.,  1878, 
Froc.  /wt  C.S.. 
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with  gearing  as  practically  constructed.    The  upper  pulleys  have 
to  be  carefully  counterpoised  as  indicated.    It  ha*  not-been  found 
that  any  appreciable  disturbance  is  causod  by  tho  inertia  of  the 
moving  parts,  even  when  the  apeed  of  working  is  high.    The  pre- 
dieter  of  tho  India  Offico  takes  about  four  hours  to  run  off  a  year'e 
tides  but  greater  apeed  seems  attainable  by  modification  in  the 
Tides  on  gearing.    The  Indian  instrument,  in  tho  store  department  at  Lam- 
Indian    both,  has  pulleys  for  the  following  tides  (see  chap,  iv.)  :--M„  hl„ 
instru-    M#  K„      Sa  O,  K,  P,  K*  Q,  »,  J,  L,  X,  21IS,  2SM,  MS,  Ssa,  Sa. 

§  39.  Numerical  tfarmonie  AnalytU  and  Prediction. 
In  chapter  it.  we  have  discussed  the  application  of  the  numerical 
harmonic  method  to  a  long  aerios  of  hourly  observations.  An 
actual  numerical  example  of  this  analysis,  with  modification*  to 
render  it  applicable  to  a  short  aeries,  such  as  a  fortnight,  is  given 
in  the  Admiralty  Sckutific  Manual,  18S6,  whore  also  an  example 
of  the  numerical  and  graphical  prediction  of  the  tide*  may  be 
The  formulas  used  are  those  given  in  chapter  v. 


VII.  Progress  or  the  Tide-Wave  over  the  Sea, 
amd  the  Tides  or  the  Bhitish  Seas.  ^ 

§  40.  Meaning  of  Cotidal  Lints. 
Sufficient  tidal  data  would  of  course  give  tho  state  of  the  tide  at 
•very  part  of  the  world  at  the  same  instant  of  time,  and  if  we  ware 


to  follow  the  successive  changes  we  should  be  ablo  to  picture 
mentally  the  motion  of  the  wave  over  tho  ocean  and  the  aucceanr* 
changes  in  its  height    The  data  are,  however,  as  yet  very  incom- 
plete and  only  a  rou;  h  scheme  is  possible.    A  map  puqmrttns  to  C 
give  tho  progress  of  tho  tide-wave  is  called  a  map  of  coti.lal  hue-.  :.: 
For  a  perfoct  representation  three  series  of  maps  would  bo  retimrtO, 
one  for  the  eemt-diurnal  tides,  a  second  for  tho  diurnal  tides,  sad 
a  third  for  tho  tides  of  long  period.    Each  class  of  map  would  then 
show  the  progress  of  tho  wave  for  each  configuration  of  the  tide- 
generators.    But  as  yet  the  only  cotidal  maps  made  are  those  for 
the  mean  semi-diurnal  tido,  and  only  for  the  configuration  of  net 
and  full  moon.    The  knowledge  of  the  tidea  ia  not  very  accurate 
throughout  tho  world,  and  therefore  in  the  maps  which  we  give  it 
is  assumed  that  tho  same  interval  elapses  at  all  place*  between  a«w 
and  full  moon  and  spring  tide. 
At  spring  tide,  a*  w*  have  seen  in  (87)  and  (88), 
h,=  (SI  +  M()  cos  2  (yl-  -  n), 
since  A  -  p,  becomes  then  equal  to  -  p.    Asa  rough  approximation 
spring  tido  occurs  wheu  the  moon's  transit  is  at  ono  o'clock  at  night 
or  in  the  day.    Wo  only  assume,  however,  that  it  occurs  simultan- 
eously everywhere.    Now  let  v  bo  tho  Crccnwieh  mean  time  of  high 
water,  and  I  the  E.  long,  in  hours  of  the  place  of  observation,  then, 
the  local  time  of  high  water  being  the  time  of  the  moon's  transit 
plus  the  interval,  and  local  time  being  Greenwich  time  plus  E. 
long.,  we  have  T=-n'{y  -e)-l  =  »*j  ft  -  1  +  lh, 


Via.  C. — V  trial  line*  of  lUe  world. 


where  n  is  tn  aogrees.  Therefore,  if  we  draw  over  the  ocean  a 
succession  of  lines  defined  by  equidistant  integral  values  of  the 
Greenwich  time  of  high  water,  and  if  we  neglect  the  separation  of 
the  moon  from  the  sun  in  longitude  in  twelve  hears,  the  successive 
lines  will  give  the  motion  of  the  semi-diurnal  tide-wav«  in  one  hour. 

§  41.  Cotidal  Lina  of  the  World. 
No  recent  revisal  of  cotidal  lines  has  been  made  with  the  aid  of 
the  great  mass  of  tidal  dsta  which  is  now  being  accumulated,  and 
we  therefore  reproduce  (fig  6)  the  chart  of  the  world  prepared  by 
Sir  George  Airy  for  his  article  on  "Tidea  and  Waves."  The  parts 
of  the  world  for  which  data  are  wanting  are  omitted.  The  Roman 
numerals  upon  the  cotidal  lines  denote  the  hour  in  Greenwich  time 
of  high  water  on  the  day  of  new  or  full  moon.  Airy  remarks 
(§3  575-581)  that  the  cotidal  lines  of  the  North  Atlantic  are  ac- 
curately drawn,  that  those  of  the  South  Atlantic  am  doubtful,  and 
in  tho  Pacific  east  of  New  Zealand  aro  almost  conjectural.  The 
embodiment  of  recent  observations  in  a  cotidal  chart  would  ncces- 
•  sitate  some  modification  of  these  statements. 

When  a  free  wave  runs  into  shallow  water  it  travels  with  leas 
velocity  and  its  height  is  increased  This  is  observable  in  the 
flexure  and  crowding  of  the  cotidal  lines  near  continents  and  oceanic 
islands,  at,  for  example,  about  the  Azores,  the  Bermudas,  and  tho 
coast  of  South  America.  Thevelocity  of  the  tide-wave  gives  good 
h  of  the  sea.  In  the  North  Sea  it  appears 
r,  which  corresponds  to  a  depth 


information  as  to  the  depth  of  t 
to  travel  at  about  45  miles  an 


of  140  feet,  and  we  know  that  tho  depth  along  the  deeper  channel 
is  greater  and  along  the  side*  less  than  this.  In  the  Atlantic  the 
wave  passes  over  90*  of  latitude,  from  the  southern  to  tho  northern 
one  o'clock  line,  in  twelve  hours,  that  is  at  the  rate  of  520  miles  an 
hour.  If  tho  Atlantic  tide  could  be  considered  as  a  frco  wave 
generated  by  the  Pacific  tide,  this  velocity  would  correspond  to  a 
depth  of  18,000  feet  Airy  considers,  however,  that  the  Atlantic 
forms  too  large  a  basin  to  permit  tho  neglect  of  tho  direct  tidal 
action,  and  thinks  that  the  tides  of  this  ocean  derive  extremely 
little  of  their  character  from  tho  Pacific. 

"There  Is  another  consideration,"  ho  says,  "which  must  not  lo  Sir 
left  out  of  sight  It  is  that  supposing  the  cotidal  lines  to  bo  see;:-  Air 
rately  what  th«ry  profess  to  be — namely,  the  lines  connecting  all  tho 
points  at  which  high  water  is  simultaneous — they  may,  nevertheless, 
with  a  compound  series  of  tide-waves,  not  at  all  represent  tho  ridge 
of  the  tide-wave  which  actually  runs  over  the  ocean.  Thus  an  eye 
at  a  great  distance,  capable  of  observing  the  swells  of  the  tide-waves, 
might  see  one  huge  longitudinal  ridge  extending  from  the  mouth 
of  the  Amazon  to  the  sea  beyond  Iceland,  making  high,  water  at 
one  time  from  Cape  d*  Verde  to  the  North  Cape,  and  at  another 
time  from  Florida  to  Greenland,  and  another  ridge  transversal  to 
the  former,  travelling  from  the  coast  of  Guiana  to  the  northern 
sea ;  and  the  cotidal  lines  which  we  have  traced  may  depend  simply 
on  the  combination  of  these  waves.  It  does  not  appear  likely  that 
we  can  ever  ascertain  whether  it  is  so  or  not ;  but  it  is  certainly 
possible  that  the  original  waves  may  have  theso  or  similar  forms  ; 
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»n1  if  so  ft  is  Tain  for  us  to  attempt  entirely  to  explain  the  tio.es 
cf  :h«  Atlantic." 
He  sams  up  tbo  discussion  of  tho  chart  by  saying  : — 
"I' pon  the  whole,  thereforo,  we  are  ilriven  to  tho  conclusion 
list  wc  cannot  at  all  explain  the  cause  of  the  form  of  the  cotidal 
lisri  ia  the  ocean,  so  far  as  they  have  boon  traced  with  any  prob- 
ability. And,  supposing  us  to  know  with  tolerable  certainty  those 
eorffsponding  to  the  semi-diurnal  tide,  we  cannot  at  all  predict 
thou  which  should  bold  for  the  diurnal  tide." 

§  42.  Cotidal  Lines  of  the  UriiitK  Sea$.t 

Fig.  7  shows  the  cotidal  lines  in  the  seas  surrounding  the  British 
Islands.  Hero  tho  lints  refer  to  full  moon  and  change  of  moon 
and  not  to  spring  tide.  The  small  figures  along  different  parts  of 
the  coast  denoto  tho  cxtrcrao  range  of  the  tide  in  yards.  This 
figure  is  from  the  same  source  as  the  preceding  one,  aud  we  again 
rtpnvluce  a  portion  or  Atry's  remarks. 

"The  tides  in  tho  English  Channel  claim  notice  as  havinc  been 
the  subject  of  careful  examination  by  many  persona,  English  and 


Flo.  T.— Culldal  Hue*  of  IlnlUU  seal. 


French.  It  appears  that  in  the  upper  part  of  the  Channel  tho 
water  Hows  up  tho  Channel  nearly  three  hours  after  high  water  and 
runs  down  nearly  three  hours  after  low  water  (this  continuance 
of  the  current  after  higli  water,  if  it  last  three  hours,  is  called  by 
rulers  UJe-and-half-tult  ;  if  it  last  one  hour  and  a  half,  it  is  called 
t.Jt-avd-^uartrr-tide).  On  the  English  sid-.'  of  the  Channel,  especi- 
ally opposite  tho  entrance  of  bays,  the  directions  of  the  currents 
turn  in  twelve  hours  in  the  Bcme  direction  as  the  hands  of  a  watch  ; 
on  the  French  side  thev  turn  in  tho  opposite  direction.  TLii  is 
tLtlr.lv  in  conformity  with  theory.  The  same  laws  aic  recognized 
as  holding  in  tho  British  [Bristol  ?]  Channel,  and  in  tho  German 
cr  North  St-a  near  the  Scotch  und  English  coasts. 

"  With  regard  to  the  Irish  Channel  wo  have  only  to  remark  that 
there  is  a  very  great  difference  in  tho  height  of  tho  tide-  on  the 
tHir.rmt  side*,  the  tide  on  tbo  cast  side  biing  considerably  the 
f-Tfatrr.  They  are  also  greater  in  tho  northern  part  (north  of 
Vi'.Mi'iw  on  one  side,  and  of  Bardsey  Island  on  tho  other  aide) 
than  in  tho  southern  part.  Between  Wexford  and  Wicklow  they 
are  very  small. 

"The  tides  of  the  Ccrman  Sea  present  a  very  remarkable  peculiar- 
ity. Along  the  eastern  coast  of  Englaud,  as  far  as  the  month  of  the 
Thames,  the  tide- wave,  coming  from  the  Atlautic  round  the  Orkney 
Inlands,  flows  towards  the  south.  Thus,  on  a  certain  day,  it  is 
h;-h  water  in  the  Murray  [Moray]  Firth  at  eleven  o'clock,  at 
Berwick  at  two  o'clock,  at  Flamborough  Head  at  five  o'clock,  and 
to  on  to  the  enrranco  of  the  Thames.  But  on  the  Belgian  and 
Ditch  coasts  immediately  opposite,  the  tide-wave  flows  from  tho 
south  towards  the  north.  .  Thus,  on  tho  day  that  we  have  sup- 
posed, it  will  bo  high  water  off  the  Thames  at  eleven  o'clock  (the 
tide  having  travelled  in  twelvo  hours  from  the  Murray  Firth)  and 
•t  Calais  ncnrlv  at  the  same  time  ;  but  at  Ostcnd  it  will  bo  at 
twelve,  off  The  "Hague  at  two,  off  the  Hclder  at  six,  and  so  on. 


"Wo  believe  that  a  complete  explanation  may  bo  found  in  tho 
arrangement  of  the  great  shoals  of  tho  North  Sea.  It  must  be 
remarked  that  (except  within  a  very  small  distance  of  Norway)  the 
North  Sea  is  considerably  deeper  on  the  English  side  than  on  the 
German  sido  ;  so  much  so  that  the  tide-wave  coming  from  tbo  north 
runs  into  a  deep  bay  of  deep  water,  bounded  on  tne  west  side  by 
the  Scotch  and  English  coasts  as  far  as  Newcastle,  and  on  the  cast 
side  by  the  great  Dogger  Bank.  As  far  as  the  latitude  of  Hull, 
tho  English  fide  is  still  the  deep  one  ;  and,  though  a  species  of 
channel  through  tho  shoal  there  allows  an  opening  to  the  east,  yet 
immediately  on  the  south  of  it  is  the  Wells  Bank,  which  agaiu 
contracts  the  deep  channel  to  the  English  side.  After  this  (that 
is,  in  the  latitude  of  Yarmouth)  tho  deep  channel  expands  equally 
to  both  sides.  It  seems  reasonable  to  conclude  from  this  that  the 
great  set  of  north  tide  is  on  tho  English  aide  of  the  North  Sea,  both 
between  the  Dogger  Bank  and  England  and  between  the  Welle 
Bank  and  England  (a  branch  stream  of  tide  having  been  given  off 
to  tho  cast  between  these  two  banks),  and  that  any  passage  of  tide- 
wave  over  thcBo  banks  may  be  neglected.  Now  this  view  is  sup- 
ported in  a  remarkable  degree  by  the  tidal  observations  on  two 
dangerous  shoals  called  tho  Uwcr  and  Lcman,  lying  between  Cromer 
and  tho  Wells  Bank,  but  nearer  to  tho  latter.  It  appears  that  on 
these  shoals  the  direction  of  the  tide-current  revolves  in  the  same 
manner  as  the  hands  of  a  watch,  jjroving  conclusively  that  the 
Ower  and  Leman  are  on  the  left  hand  of  tho  main  stream  of  tide 
(supposing  the  face  turned  in  tho  direction  in  which  the  tide  pro- 
ceeds), or  are  on  its  eastern  border,  and  therefore  that  the  central 
stream  is  still  nearer  to  tho  coast  of  Norfolk.  From  a  point  not 
far  south  of  this  we  may  suppose  the  tide  to  diverge  in  a  fan-shaped 
form  over  the  uniformly  deep  Belgian  Sea.  Along  the  English 
coast  the  wave  will  flow  to  the  south  ;  but  it  will  reach  the  whole 
of  the  Belgian  and  Dutch  coast  af  the  same  instant ;  and,  if  this 
tide  alone  existed,  wo  doubt  not  that  tho  timo  of  high  water  would 
be  sensibly  the  same  along  tho  whole  of  that  coast. 

"  But  there  is  another  tide  of  great  magnitude,  namely,  that  which 
comes  from  tho  English  Channel  through  the  Straits  of  Dover. 
This  also  diverges,  wo  conceive,  in  a  fun  form,  affecting  the  wbolo 
Belgian  Sea :  the  western  part  turns  into  tho  estuary  of  the  Thames  ; 
tho  eastern  part  runs  along  the  Dutch  coast,  producing  at  successive 
times  high  water  (even  as  combined  with  the  North  Sea  tide)  along 
successive  points  of  tliat  coast  from  Calais  to  wauls  the  Mulder.  And 
this  we  believe  to  be  tho  complete  explanation  of  tho  apparently 
opposite  tldo-currcnts.  Tho  branch  tide  of  the  North  Sea  running 
between  the  Dogger  Bank  and  tho  Wells  Bank  will  assist  in  propa- 
gating tho  tielo  along  the  German  coast  from  the  Helder  towards 
the  mouth  of  the  Elbo.  Wo  havo  gone  into  sqmo  detail  in  this 
explanation  for  the  purpo 
ing  the  form  of  tho  botto: 

"  A  sot  cf  observations  has  been  made,  by  Captain  Hewett  (at  the 
point  A,  fig.  7)  on  tho  depth  and  motion  of  '.he  water  at  a  strictly 
definite  Mint  a  few  miles  south  of  tho  Wells  Bank,  near  the  middle 
of  the  Belgian  Sea.  Tho  result  was  that  the  change  of  elevation 
of  tho  surface  was  insensible,  but  that  there,  was  a  considerable 
stream  of  tido  alternately  north-east  and  south-west  (magnetic). 
Tho  point  in  question  corresponds  pretty  well  to  tho  intersection 
of  the  cotidal  linos  of  nine  o'clock  of  tho  North  Sea  tide  and  three 
o'clock  of  the  English  Channel  tido  (ordinary  establishment),  mid 
these  tides  would  therefore  wholly  or  partially  destroy  each  other 
as  regards  elevation.  As  regards  tho  compound  tide-stream,  tho 
greatest  positive  current  from  one  tide  will  be  combined  with  tho 
greatest  negative  current  of  the  other,  and  this  will  produce  a  stream 
whose  direction  ngTecs  well  with  observation.  At  Sh  on  the  day  of 
new  'noon,  the  North  Sea  tido  would  be  running  north  (magnetic), 
and  the  English  Channel  tido  would  be  running  cast,  and  therefore 
the  compouud  current  would  bo  running  north-east ;  at  f11  it  would 
bo  running  south-west.  Both  currents,  and  consequently  the  com- 
pound current,  would  cease  at  about  0h,  0h,  Ac,  on  tho  day  of  new 
moon  ;  and,  ai  the  observations  were  mado  rather  more  than  a  day 
before  new  moon,  the  slack  water  would  occur  an  hour  oi  more 
before  noon.   The  whole  of  this  agrees  well  with  the  observations." 

VIII.  TiiMt  Deformation  of  the  Soliu  Earth. 
g  43.  Elastic  Tide*. 
The  tide-generating  potential  varies  as  tho  square  of  the  distance  E'  J'.k 
from  the  earth's  centre,  and  the  corresponding  forces  act  at  every  tiles, 
point  throughout  its  mass.    No  solid  matter  pos.«.fs.vs  the  property 
of  absolute  rigidity,  and  wc  must  therefore  admit  the  probablo 
existence  of  tidal  elastic  deformation  of  the  solid  earth.  Tho 
problem  of  finding  the  sUte  of  strain  of  an  clastic  sphere  under 
given  stresses  was  first  solved  by  Lame  ;l  ho  made,  however,  but  few 
physical  deductions  from  his  solution.    An  independent  solution 
was  found  by  Sir  W.  Thomson,'  who  drew  some  interesting  conclu- 
sions  concerning  the  earth. 

1  niorU  Uulk.  dc  :f.!ad(t\ti.  ISM,  p.  ili. 

»  Thomson  sad  Tilt,  A'al.  Phil..  H  7M-787  end  8JS-S12,  or  mi.  Tram.,  pc. 
U.,  lscs,  p.  WJ. 
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far  as  it  U  now  material,  is  aa  follows, 
and  density  to,  be  made  of  clastie  ma 


Let 


His  problem,  in  aa 
a  sphere,  of  radius  a 

whose  bulk  and  rigidity  moduli  are  *  and  «,  and  let  it  be  subjected 
to  forces  due  to  a  potential  vr*St  per  unit  volume,  where  St  is  a 
surface  spherical  harmonic  of  the  second  order.  Then  it  is  required 
to  find  the  strain  of  the  sphere.  We  refer  the  reader  to  the  original 
sources  for  the  methods  of  solution  applicable  to  spherical  shells 
and  to  solid  spheres.  In  order  to  write  Thomson's  solution  we  pat 
r,  \  I  for  radios  rector,  latitude^and  longitude,  and  />,  p,  »  for  the 

the  solution  is  as 


Per  either  tidal  or  rotational  stresses 

5,=r(sin*X-i), 

in  the  ease  of  tides  t=|ot/«s,  m  and  e  being  the  moon's  mass  and 
distance,  and  in  the  case  of  rotation  r~  —  J«*,  w  being  the  angular 
Telocity  about  the  polar  axis.  Tho  equation  to  the  surface  is  found 
by  putting  r=a+p,  where  in  the  expression  for  p  we  pat  r=o» 
Hence  f-oiu  (So)  the  form  of  surface  is  given  by 

In  most  solids  the  bulk  modulus  is  considerably  larger  than  the 
rigidity  modulus,  and  in  this  discussion  it  is  sufficient  to  neglect  n 
compared  with  Jt   With  this  approximation,  the  ellipticity  «  of  the 


5wa* 


(98). 


'  su  ppose  the  sphere  to  be  endued  with 
write  19W       2  g 


2  g 
*  =  la' 


where  g  is  gravity  at  the  surface  of  the  globe. 


.(9«), 
Then,  if  there  were 


Rigidity 
of  the 
rarth. 


po  elasticity,  the  ellipticity  would  be  given  by  «— t/j,  and  without 
gravitation  by  «=r/r.  And  it  may  be  proved  in  several  ways  that, 
gravity  and  elasticity  co-operating, 

«=— =--t-^-t   

If  n  be  the  rigidity  of  steel,  and  if  tho  globe  have  the  size  and  mean 
density  of  the  earth,  t/g=2,  and  with  the  rigidity  of  glass  t/g=). 
Hence  the  ellipticity  of  an  earth  of  steel  under  tide-generating  force 
would  be  T  of  that  of  a  fluid  earth,  and  the  similar  fraction  for  glass 
would  be  f  .  If  an  ocean  be  superposed  on  the  globe,  then,  if  the 
globe  rises  and  falls  with  the  tide  t*  though  it  were  fluid,  there 
will  obviously  be  no  tido  visible  to  an  observer  carried  up  and  down 
with  the  solid ;  and  with  any  degree  of  rigidity  tho  visible  tide  will 
be  the  excess  of  the  fluid  tide  above  the  solid  tide.  Honco  on  an 
earth  with  rigidity  of  steel  tho  oceanic  tides  would  bo  reduced  to  }, 
and  with  rigidity  of  glass  to  }  of  the  tides  on  a  rigid  earth. 

S  44.  Rigidity  of  the  Earth. 
Although  the  computation  of  oceanic  tides  is  as  yet  impossible, 
it  cannot  do  admitted  that  perfect  rigidity  in  the  earth  would  aug- 
ment the  ti Jcs  in  tho  proportion  of  6  to  2,  although  they  might 
perhaps  be  augmented  in  the  proportion  4  to  3.    Thus  Thomson 
concludes  that  the  earth's  mass  must  have  an  effective  rigidity  at 
loast  as  great  as  that  of  stccL    If  it  were  true,  as  was  held  until 
recently,  that  the  earth  is  a  fluid  ball  coated  with  a  crust,  that 
crust  must  be  of  fabulous  rigidity  to  resist  the  tidal  surgings  of 
subjacent  fluid.    Hence  wo  are  led  to  tho  conclusion  that  far  the 
larger  portion  of  the  earth's  mass,  if  not  all  of  it,  is  a  solid  of  great 
rigidity.    Up  to  the  present  time  the  argument  by  which  tho  tides 
oflong  period  were  proved  to  havo  approximately  their  equilibrium 
height  has  generally  been  accepted  without  much  doubt,  but  we 
have  (§  17)  shown  good  cause  for  rejecting  Laplace's  argument,  at 
Attempt  least  for  a  fortnightly  tide.  It  appeared  formerly  that,  from  numeric 
to  evalue  cal  data  as  to  the  heights  of  the  tides  of  long  period,  we  should 
rigidity  be  able  to  compete  tho  actual  effective  rigidity  of  tho  earth's  mass, 
by  tides  But  from  §  13  wo  see  that,  although  these  tides  remain  incalculable, 
of  long    yet  with  such  oceans  ss  ours  the  tides  of  long  period  must  conform 
ooriod.  ^  much  moro  nearly  to  the  equilibrium  laws  than  do  the  tides  of 
*  short  period.    Thus  a  comparison  of  the  observed  heights  of  tho 
tides  of  long  period  with  the  equilibrium  law  still  remains  of 
interest,  although  the  evaluation  of  the  earth's  rigidity  appears 
with  present  data  unattainable.    Acting  on  the  old  belief,  Mr  G. 
H.  Darwin  has  compared  the  lunar  fortnightly  and  monthly  tides, 
as  observed  for  thirty-three  years  at  various  Indian  and  European 
porta,  with  tho  equilibrium  theory,  and  has  found  that  the  tido- 
heights  were  about  two-thirds  of  the  equilibrium  height.1  From 
this  tho  conclusion  was  drawn  that  tho  effective  rigidity  of  the 
earth  was  as  great  as  that  of  stccL    Whilst,  then,  this  precise  com- 


1  ltd  Tait,  2-U.  1'hU.,  vol.  I.  pt.       I       |  tn7 


parison  with  the  rigidity  of  steel  falls  to  tho  ground,  the  investiga- 
tion remains  as  an  important  confirmation  of  Thomson's  conclusion 
as  to  the  great  effective  rigidity  of  the  earth.    When  extensive  sni 
accurate  knowledgo  of  tho  tides  has  beon  attained,  the  attempts 
evaluation  of  the  rigidity  may  conceivably  be  possible,  because  Ti». 
there  is  a  minute  tide  with  a  period  of  18  6  years  (J  23,  schedule  t<-.i 
[A,  iiL])  of  which  Laplace's  argument  must  hold  good.   Great  seen- ' 
racy  will,  however,  be  necessary,  because  the  height  of  the  tide  it 
tho  equator  only  amounts  to  one-third  of  sn  inch,  and  a  preliminary 
inquiry  seems  to  show  that  there  are  other  relatively  considerable 
variations  of  sea-level  arising  from  unexplained  cauBca.1 

Sir  W.  Thomson's  solution  of  the  strain  of  an  elastic  sphere  has  W«| 
been  also  used  to  determine  what  degree  of  strength  the  material]  of  t 
of  the  earth  must  havo  in  order  that  tho  great  continental  plateaus  tm 
and  mountains  may  not  sink  in.*   In  another  investigation  it  has 
been  shown  that  local  elastic  yielding  on  tho  coast- lines  of  conti- 
nents may  produce  an  augmentation  of  apparent  tide  in  certain 
places  on  account  of  the  flexure  of  the  upper  strata,  when  a  great 
weight  of  water  is  added  and  subtracted  from  tie  adjacent  oceanic 
area  at  high  and  low  tide.4   There  is  reason  to  believe  that  such 
flexure  has  actually  been  observed  by  a  delicate  form  of  level  on 
the  coaat  of  the  Bay  of  Biscay.' 

$  45.  Vitanu  and  Elattico-  Viseou*  Tide*. 

It  might  be  supposed  that  the  earth  is  composed  of  a  viseou  Viual 
fluid  of  great  stiffness,  or  that  it  posseasos  an  elasticity  which 
breaks  down  under  continued  stress.    Both  these  hypotheses  bsve  duei 
been  considered,  and  the  results  are  confirmatory  of  the  conclusion  ris^J 
that  the  earth  is  made  of  very  stiff  material.'   Theso  problems  udcsJ 
appear  to  have  been  worthy  of  attack,  although  the  existence  of 
measurable  oceanic  tides  of  long  period  negatives  the  adoption  of  J 
the  hypothesis  of  true  viscosity,  at  least  under  stresses  comparable 
with  tide-generating  forces. 

If  a  spnere  of  radius  a,  density  w,  viscosity  modulus  v,  be 
under  the  action  of  forces  due  to  a  potential  per  unit  volume 
tcrS&cosiU,  so  that  «  is  the  speed  of  the  tide,  the  solution  of  the 
problem  shows  that  the  tide  of  the 


tan* 


aj*  coo  »  cos  !**-«)   . 
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Thus  the  tides  of  the  viscous  globe  are  to  the  equilibrium  tides  of 
a  fluid  globe  as  cos  *  to  unity,  and  there  is  a  retardation  e/n  of  the 
time  ofnigh  tide  after  the  passage  of  the  -tide-generator  over  the 
meridian.  Further,  by  arguments  similar  to  that  applied  in  the 
case  of  clastic  tides,  it  is  found  that  oceanic  tides  are  reduced  by 
the  yielding  in  the  proportion  of  sin  e  to  unity,  and  that  there  is 
an  apparent  acceleration  of  the  time  of  high  water  by  (ir -»)/*," 


It  appears  by  numerical  calculation  that,  in  order  that 
semi-diurnal  tide  may  have  a  value  equal  to  two-thirds  of  the  full 
amount  on  a  rigid  globe,  the  stiffness  of  the  globe  must  be  about 
twenty  thousand  times  aa  great  as  that  of  pitch  at  freezing 
temperature,  when  it  is  hard  and  brittle.  We  must  here  pass  by 
the  results  of  tho  hypothesis  of  an  elasticity  degrading  under  the 
influence  of  continued  stream. 


IX.  Tidal  Fkictiost. 
§  46.  General  Explanation. 
The  investigation  of  the  tides  of  a  viscous  sphere  has  led  us  to  the  C<:< 
consideration  of  a  frictionally  retarded  tide.    The  effects  of  tidal  exp. 
friction  are  of  such  general  interest  that  we  give  a  sketch  of  the  ties 
principal  results  without  the  aid  of  mathematical  symbols.    In  fig.  tM»" 
8  tho  paper  is  supposed  to  be  tho  plane  of  the  orbit  of  a  satellite  11  tica 
revolving  in  the  direction  of  the  arrow  about  the  planet  C,  which 
rotates  in  tho  direction  of  the  arrow  about  an  axis  perpendicular  to 
the  paper.    The  rotation  of  the  planet  is  supposed  to  be  more  rapid 
than  that  of  the  satellite,  so  that  the  day  is  shorter  than  tho  month. 
Let  us  suppose  that  the  planet  is  either  entirely  fluid,  or  has  an 
ocean  of  such  depth  that  it  is  high  water  under  or  nearly  under  the 
satellite.    When  there  is  no  friction,  with  tho  satellite  at  m,  the 
planet  is  elongated  into  tho  ellipsoidal  shape  shown,  cutting  tho 
mean  sphere,  which  is  dotted.    But,  when  there  is  friction  in  tho 
fluid  morion,  the  tide  is  retarded,  and  high  tide  occurs  after  tho 
satellite  has  passed  the  meridian.    Then,  if  we  keep  the  same  figure 
to  represent  tho  tidal  elongation,  tho  satellite  roust  be  at  M,  instead 
of  at  m.    If  we  number  the  four  quadrants  aa  shown,  the  satellite 
munt  be  in  quadrant  1.   Theprotuberance  P  is  nearer  to  tho  satellite 
than  P,  and  the  deficiency  Q  is  further  away  than  the  deficiency 
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Hence  the  resultant  action  of  the  planet  on  the  satellite  must 
U  in  some  such  direction  u  UN.  The  action  of  the  wtelliU  on 
the  planet  is  equal  and 
opposite,  and  the  force  in 
KM,  not  being  through 
the  planet's  centre,  must 
produce  a  retarding 
couple  on  the  planet's 
rotation,  the  magnitude 
of  which  dependa  on  the 
kagth  of  the  arm  CN. 
This  tidal  Motional 
couple  varies  aa  the 
height  of  the  tide,  and 
alio  dependa  on  the  aa- 
ii  tiUita'a  diatance  ;  its  in- 
»  tensity  in  fact  Tariee  aa 
iel  the  square  of  the  tide- 
generating  force,  and 
therefore  aa  the  inrerae  sixth  power  of  the  satellite '»  distance.  Thus 
tidal  friction  mnat  retard  tho  planetary  rotation.  Let  ns  now  con- 
sider ita  effect  on  the  satellite.  If  the  force  acting  on  M  be  resolved 
along  and  perpendicular  to  the  direction  CM,  the  perpendicular 
component  tende  to  accelerate  tho  eaUUiU'a  Telocity.  It  alone 
would  carry  the  satellite  farther  from  C  than  tt  would  be  draped 
back  by  the  central  force  towards  C.  The  satellite  would  describe 
a  spiral,  the  coil*  of  which  would  be  very  nearly  circular  and  Tery 
nearly  coincident  If  now  we  resoWe  the  central  component  force 
along  CM  tangentially  and  perpondicnler  to  the  spiral,  the  tangential 
component  tends  to  retard  the  Telocity  of  the  satellite,  whereas  the 
disturbing  force,  already  considered,  tends  to  accelerate  it.  With 
fos  the  graTitational  law  of  force  between  the  two  bodies  the  retarda- 
7  tion  must  preTail  orer  the  acceleration.1  Tho  moment  of  mo- 
id, meatum  of  the  whole  system  remains  unchanged,  and  that  of  the 
planetary  rotation  diminishes,  so  that  the  orbital  moment  of 
momentum  must  increase  ;  now  orbital  moment  of  momentum  in- 
creases with  increasing  distance  and  diminishing  linear  and  angular 
Telocity  of  the  satellite.  The  action  of  tidal  friction  may  appear 
somewhat  paradoxical,  but  it  is  tho  exact  couTerse  of  the  sccelere- 
tion  of  the  linear  and  angular  Telocity  and  the  diminution  of  dis- 
tance of  a  satellite  moving  through  a  resisting  medium.  The  latter 
result  is  generally  more  familiar  than  the  action  of  tidal  friction, 
and  it  may  help  the  reader  to  realize  the  result  in  the  present  case. 
Tidal  friction  theu  diminishes  planetary  rotation,  increases  the 
satellite's  distance,  and  diminishes  tho  orbital  angular  Telocity. 
The  comparative  rate  of  diminution  of  the  two  angular  Telocities 
is  generally  Tory  different  If  the  satellite  be  close  to  the  planet 
the  rat*  of  increase  of  the  satellite's  periodic  time  or  month  is  largo 
compared  with  the  rate  of  increase  of  the  period  of  planetary  rota- 
tion or  day  ;  but  if  the  satellite  is  far  off  the  converse  is  true. 
Hence,  if  the  satellite  starts  Tery  near  the  planet,  with  the  month 
a  little  longer  than  the  day,  as  fho  satellite  recedes  the  month  soon 
increases,  so  thst  it  contains  many  days.  The  number  of  days  in 
the  month  attains  a  maximum  and  then  diminishes.  Finally  the 
two  angular  Telocities  subside  to  a  second  identity,  the  day  and 
month  being  identical  and  both  Tery  long. 

We  have  supposed  thst  the  ocean  is  of  snch  depth  that  the  tides 
■re  direct ;  if,  nowever,  they  are  inverted,  with  low  water  under  or 
nearly  under  the  satellite,  friction,  instead  of  retarding,  accelerates 
the  tide ;  and  it  would  be  easy  by  drawing  another  figure  to  see 
that  the  whole  Of  tho  above  conclusions  hold  equally  true  with 
inverted  tides, 

%  47.  Exact  Investigation  oftht  Secular  Effect*  of  Tidal  Friction. 
The  general  conclusions  of  the  last  section  are  of  such  wide  in- 
w   terest  that  we  proceed  to  a  rigorous  discussion  of  the  principal  effects 
of  tidal  friction  in  tho  elementary  case  of  the  circular  orbit  In 
order,  however,  to  abridge  tho  investigation  we  shall  only  consider 
the  cue  when  tho  planetary  rotation  is  more  rapid  than  the  eatel- 


j  an  attractive  particle  or  satellite  of  mass  m  to  be  moving 
in  a  'circular  orbit,  with  an  angular  velocity  fi,  round  a  planet 
of  mass  If,  and  suppose  the  plauet  to  bo  routing  about  an  axis 
perpendicular  to  the  plane  of  the  orbit  with  an  angular  velocity 
*» ;  suppose,  also,  the  mass  of  the  planet  to  be  partially  or  wholly 
imperfectly  elastic  or  viscous,  or  that  thero  are  oceans  on  the  sur- 
face of  the  planet  ;  then  the  attraction  of  the  satellite  must  produce 
av  relative  motion  in  the  parts  of  the  planet  and  that  motion  must 
be  subject  to  friction,  or,  in  other  words,  there  must  bo  frictional 
tides  of  some  sort  or  other.  The  system  must  accordingly  be  losing 
energy  by  friction,  and  its  configuration  must  change  in  such  a  way 
T  that  its  whole  energy  diminishes.  Such  a  system  docs  not  differ 
>■  much  from  those  of  actual  planets  and  satellites,  and,  therefore,  the 
results  deduced  in  this  hypothetical  case  must  agree  pretty  closely 
With  the  actual  course  of  evolution,  provided  that  time  enough  has 


» Ihk  wsy  of  presently  tho  actios  of  tidal  friction  i.  due  to  Professor  Stokes. 


been  and  will  be  giTen  for  soch  changes.  Let  C  be  the  i 
inertia  of  the  planet  about  its  axis  of  rotation,  r  the  distance  of  the 
satellite  from  the  centre  of  tho  planet,  A  the  resultant  moment  of 
momentum  of  the  whole  system,  *  the  whole  energy,  both  kinetio 
and  potential,  of  the  system.  It  is  assumed  that  the  figure  of  the 
planet  and  the  distribution  of  its  internal  density  are  such  that  the 
attraction  of  the  satellite  causes  no  couple  about  any  axis  perpen- 
dicular to  that  of  rotation.  A  special  system  of  units  of  mass, 
length,  and  time  will  now  be  adopted  such  that  the  analytical  re- 
sults are  reduced  to  their  simplest  forms.  Let  the  nnit  of  mass  be 
Mmf{il+ m).  Let  tho  unit,  of  length  7  be  eu.  h  a  distance  thst  the 
moment  of  inertia  of  the  planet  about  its  axis  of  rotatiou  may  be 
equal  to  the  moment  of  inertia  of  the  planet  and  satellite,  treated 
aa  particles,  about  their  centre  of  Inertia,  when  distant  y  apart  from 
one  another.    This  condition  gives 

.  fC(Jf+w)li 
whence  7  =  [  -j}—  )  • 

Let  the  Unit  of  time  r  be  tho  time  in. which  the  eacellite  revolves 
through  57*-3  about  the  planet  when 'the  satellite's  radius  vector- 
is  equal  to  7.  In  this  case  1/r  is  the  satellite's  orbital  angular 
Telocity,  and  by  the  law  of  periodic  times  we  have 

r-V»M<Jf+«n). 
where  p.  is  the  attraction  between  unit  masses  at  nnit  distance. 
Then  by  substitution  for  7 

This  system  of  unite  will  be  found  to  make  the  three  following  Spedss 
functions  each  equal  to  unity,  viz.,  ^Mm  tU >J/m,  and  C.  unite. 
The  units  are  in  fact  derived  from  the  consideration  that  these 
functions  are  each  to  be  unity.    In  the  case  of  the  earth  and  moon, 
if  we  take  the  moon's  mass  as  Ad  of  the  earth's  and  the  earth 'a 
moment  of  inertia  aa  JJ/o»  (as  is  very  uearly  the  case  j,  it  may  easily 
be  shown  that  the  unit  of  mass  is  tV  of  the  earth's  mass,  the  unit 
of  length  6-26  earth's  radii  or  33,500  kilometres  (20,807  miles), 
and  the  unit  of  time  2  hrs.  41  minutes.    In  these  units  tho  present 
angular  velocity  of  the  earth's  diurnal  rotation  is  expressed  by 
•7044,  and  the  moon's  present  radius  vector  by  11-454.    The  two  Moment 
bodice  being  supposed  to  revolve  in  circles  about  their  common  of  mo- 
centre  of  inertia  with  an  angular  velocity  Q,  the  moment  of  inoiacn-  mcntum. 
turn  of  orbital  motion  is 

Then,  by  the  law  of  periodic  times  iu  a  circular  orbit, 

OV=fi(Jf+f/t;  ; 
whence  Or*  =/i«(Jf+»nj»r». 

The  moment  of  momentum  of  orbital  motion 
=  M»-Vm(Jf+m)-M, 
and  in  the  special  units  this  Is  equal  to  r».    The  moment  of 
momontum  of  the  planet's  rotation  la  Cn,  and  C=l  iu  tho  special 

unit*.    Therefore  A=»n  +  r*   tf°*> 

Since  the  moou'e  present  radius  vector  is  11-454,  it  follows  that 
the  orbital  momentum  of  the  moon  is  3  384.  Adding  to  this  the 
rotational  momentum  of  the  earth,  which  is  -704,  wo  obtsin  4^9 
for  the  total  moment  of  momentum  of  the  moon  and  earth.  Tho 
ratio  of  tho  orbital  to  the  rotational  momentum  is  4-&0,  so  that 
the  total  moment  of  moraeutum  of  the  system  would,  but  Tor  the 
obluiuity  of  the  ecliptic,  be  580  times  that  of  the  earth  s  rotation. 
Again,  tho  kinetic  energy  of  orbital  motion  is 

The  kinetic  energy  of  the  plauet's  rotation  is  JCa'.  The  potentisl 
energy  of  the  system  \*-»SIm(r.  Adding  the  three  energies  to- 
gether, and  transforming  into  the  special  units,  we  have 

Now  let  *=>r»,         y  =  n,  r=2*. 

It  will  be  noticed  that  x,  the  moment  of  momentum  of  orb.tal 
motion,  is  equal  to  the  square  root  of  the  satellite  b  distanco  from 
the  plan.t    Then  equations  (102;  and  (103)  become 

*  A  =  y  +  x  (1M). 

r^-V^CA-*)'-!/**  (105>- 

(104)  is  the  equation  of  conservation  of  moment  of  momentum,  or, 
shortly  the  equation  of  momentum  j  (105)  is  the  equation  or  energy. 

Now'considc-r  a  system  started  with  given  positive  moment  or 
momentum  A  •  and  we  have  all  sorts  of  ways  in  which  it  may  00 
started.    If  the  two  rotations  be  of  oppc-ite  kinds,  it  is  clear  that  Maxi- 
we  may  stert  the  system  with  any  amount  of  energy  however  great,  murnand 
buUhe  true  maxima  and  minima  of  energy  competible  witn  the  minimum 
iri ven  moment  of  momentum  are  supplied  by  d  i'/dz  =  0,  energy, 
or  z-h  +  \l**=0, 

iwi.toaav  a*-Ax»  +  l»0  ».  (10«\ 

We  shall  presently  see  that  this  quartic  has  cither  two  real  rootj 
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'and  two  imaginary,  or  all  imaginary  roors.  Tho  quartic  may  ba 
derivod  from  quite  a  different  consideration,  viz.,  by  finding  the  con- 
dition under  which  the  satellite  may  move  round  the  planet  «o  that 
the  planet  altali  always  ahovr  the  aame  face  to  the  satellite, — in  fact, 
bo  that  they  move  aa  parts  of  one  rigid  body.  The  condition  ia 
simply  that  the  satellite's  orbital  angular  velocity  0  =  n,  the  planet's 
angular  velocity  of  rotation,  or  jr  =  1/jc*,  since  u  =  y  and  r»  =  f>-|  =  z. 
By  substituting  this  value  of  y  in  the  equation  of  momentum  (104), 
wo  get  aa  before  x*-kx*  +  l=0 

At  present  wo  have  only  obtained  one  result,  viz.,  that,  if  with 
given  moment  of  momentum  it  is  possible  to  set  the  satellite  and 
planet  moving  as  a  ri^id  body,  it  is  possible  to  do  ao  in  two  ways, 
and  one  of  theso  ways  requires  a  maximum  amount  of  energy  and 
the  other  a  minimum  ;  from  t  his  it  U  clear  that  one  must  be  a  rapid 
rotation  with  tho  satellite  near  the  planet  and  tho  other  a  slow  one 
with  tho  satellite  remote  from  the  planet    In  the  three  equations 

A=v  +  x  •«  .  •  • .  (107}| 

(108), 

 {!<»), 

(107)  is  the  equation  of  momentum,  (10S)  that  of  energy,  and  (109) 
may  be  called  the  equation  of  rigidity,  aince  it  indicates  that  the 
two  bodies  more  as  though  parts  of  one  rigid  bodv.  To  illustrate 
these  equations  geometrically,  we  may  take  as  abscissa  z,  which 
is  the  moment  of  momentum  of  orbital  motion,  so  that  tho  axis 
of  z  may  bo  called  tho  axia  of  orbital  momentum.  Also,  for 
equations  (107)  and  (109)  we  may  take  as  ordinate  y,  which  is  tho 
moment  of  momentum  of  the  planet's  rotation,  so  that  tho  axis 
of  y  may  be  called  the  axis  of  rotational  momentum.  For  (108) 
we  may  take  aa  ordinate  Y,  which  ia  twice  the  energy  of  tho 
system,  so  that  the  axia  of  Y  may  be  called  the  axis  of  energy. 
Then,  as  it  will  be  convenient  to  exhibit  all  three  curves  in  the 
same  figure,  with  a  parallel  axis  of  z,  we  must  have  the  axia  of 
energy  identical  with  that  of  rotational  momentum.  It  will  not 
be  necessary  to  consider  the  case  where  tho  "resultant  moment  of 
momentum  A  is  negative,  because-  this  would  only  be  equivalent  to 
reversing  all  the  rotations  ;  A  ia  therefore  to  betaken  aa  essentially 
positive.  Then  the  liuo  of  momentum  whoso  equation  ia  (107)  is  a 
straight  line  inclined  at  45*  to  either  axis,  having  positive  intercepts 
c.i  both  axes.  The  curve  of  rigidity  whose  equation  is  (^109)  is 
clearly  of  the  same  nature  as  a  rectangular  hyperbola,  but  it  has  a 
much  more  rapid  rate  of  approach  to  tuo  axis  of  orbital  momentum 
than  to  that  of  rotational  momentum-  The  intersections  (if  any) 
of  the  curve  of  rigidity  with  the  lino  of  momentum  have  ahsrisa* 
which  are  tho  two  roots  of  tho  quartic  x*  -  Az*  + 1  =  0.  The  quartic 
has,  therefore,  two  real  roots  or  all  imaginary  roots.  Then,  sinco 
z  =  V,  the  intersection  which  ia  more  remote  from  the  origin 
indicates  a  configuration  where  tho  satellite  is  remote  from  the 
planet ;  the  other  gives  the  configuration  where  the  satellite  is 
closer  to  the  planet.  Wo  have  already  learnt  that  these  two  cor- 
respond respectively  to  minimum  and  maximum  energy.    When  z 


is  very  large,  tho  equation  to  tho  curvo  of  energy  ia  Y=[h-x}%, 
which  is  the  equation  to  a  parabola  with  a  vertical  axis  parallel 
to  Y  and  distant  A  from  tho  origin,  ao  that  the  axis  of  the  para- 
bola passes  through  tho  intersection  of  thj  line  of  momentum 
with  the  axis  of  orbital  momentum.  When  z  is  very  small,  the 
equation  becomes  f  =  -  l/i3.  Hence  the  axia  of  F'is  asymptotic 
on  both  aides  to  the  curvo  of  energy.  Then,  if  the  line  of  mo- 
mentum intersects  the  curve  of  rigidity,  the  curve  of  energy  has  a 
maximum  vertically  underneath  the  point  of  intersection  nearer 
tho  origin  and  a  minimum  underneath  the  point  more  remote. 
But,  if  there  are  no  intersections,  it  has  no  maximum  or  minimum. 

Fig.  9  shows  these  curves  when  drawn  to  scale  for  the  case  of  the 
earth  and  moon,  that  is  to  say,  with  A  =  4.  Tho  points  a  and  6, 
which  are  the  maximum  and  minimum 
of  the  curve  of  energy,  are  supposed  to 
be  on  the  same  ordinate*  as  A  and  B, 
the  intersections  of  the  curvo  of  rigidity 
with  the  line  of  momentum.  Tho  in- 
tersection of  the  line  of  momentum  with 
the  axis  of  orbital  momentum  is  denoted 
hv  D,  but  in  a  figure  of  this  size  it  neces- 


sarily remains  indistinguishable  from  B.  As  the  zero  of  energy  is 
quite  arbitrary,  the  origin  for  tho  energy  curve  is  displacod  dowu; 
wards,  and  this  prevents  tho  two  curves  from  crossing  one  another 
iu  a  ionfusing  manner.    On  account  of  the  limitation  imposed  wo 


neglect  tho  case  where  the  quartic  has  no  real  roots.    Every  point 
of  the  lino  of  momentum  gives  by  iu  abscissa  and  ordinate  the  square 
root  of  the  satellite's  distance  and  the  rotation  of  the  planet,  and 
tho  ordinate  of  the  energy; curve  gives  the  energy  corresponding  to 
each  distance  of  the  satellite.    Part  of  the  figure  has  no  physical 
meaning,  for  it  is  impossible  for  the  satellite  to  move  round  the 
planet  at  a  distance-  less  than  the  sum  of  the  radii  of  the  planet 
and  satellite.    For  example,  the  rooon'a  diameter  being  about  2200 
miles,  and  the  earth's  about  8000,  the  moon's  distanco  cannot  bo 
less  thsn  5100  miles.   Accordingly  a  strip  is  marked  off  and  shaded 
on  each  sido  of  the  vertical  axis  within  which  tho  figure  has  no 
physical  meaning.    Tho  point  P  indicates  the  present  configura- 
tion of  the  earth  and  moon.    Tho  curve  of  rigidity  xiy=\  is  the 
aame  for  all  raluna  of  A,  and  by  moving  tho  line  of  momentum 
parallel  to  itself  nearer  to  or  further  from  the  origin,  we  may 
represent  all  possible  moments  of  momentum  of  the  whole  system. 
The  smallest  amount  of  moment  of  momentum  with  which  it 
possible  to  set  the  system  moving  as  a  rigid  body,  with  eeut:ifut'^l  ruentuu 
force  enough  to  balance  the  mutual  attraction,  is  when  the  lino  of  fur  which 
momentum  touches  the  curvo  of  rigidity.    The  condition  for  this  no  rtU- 
is  clearly  that  the  equation  z*-Az*-t-l-=0  should  have  equal  roots,  live  mc- 
If  it  has  equal  roots,  each  root  must  bo  |A,  and  therefore  tion-pos- 

whence  A1=4V3'  or  A  =  4/3*  =  1-75.    The  actual  value  of  A  for  the 
moon  and  earth  is  about  4  ;  hence,  if  the  moon-earth  system  were 
started  with  less  than  tV  of  its  actual  moment  of  momentum,  it 
would  not  be  possible  for  the  two  bodies  to  move  so  that  tho  enrth  Maxl- 
should  always  show  tho  samo  face  to  the  moon.   Again,  if  we  travel  mum 
along  the  Hoe  of  momentum,  there  must  be  some  point  for  which  number 
yx*  is  a  maximum,  and  since  yz*  =  i»/Q  there  must  to*  some  point  of  days  in 
for  which  tho  number  of  planetary  rotations  ia  greatest  during  ono  month, 
revolution  of  tho  satellite ;  or,  shortly,  there  must  bo  some  con- 
figuration for  which  there  is  a  maximum  number  of  days  in  the 
month.    Now  yz*  is  equal  to  x'(A-z),  and  this  is  a  maximum 
whon  z=|A  and  tho  maximum  number  of  days  in  the  month  is 
(JA)>(A -  JA)  or  3'AVl* ;  if  A  is  equal  to  4,  as  is  nearly  the  case  for 
the  earth  and  moon,  this  becomes  27.  Hence  it  follows  that  wo  now 
havo  very  nearly  tho  maximum  number  of  days  iu  iho  month.  A 
more  accurate  investigation  in  a  paper  on  the  "  Precession  of  a 
Viscous  Spheroid" in  Phil.  Trans.,  part  i.,  1879,  showed  that,  taking 
account  of  solar  tidal  friction  and  of  the  obliquity  to  the  ecliptic, 
the  maximum  number  of  days  is  about  29,  and  that  wo  hive  already 
passed  through  tho  phase  of  maximum.    We  will  now  consider  tho  Discw- 
physical  meaning  of  the  figure.    It  is  assumed  that  tho  resultant  *'oa  of 
moment  of  momentum  of  the  whole  system  corresponds  to  a  positive  figure, 
rotation.    Now  imagine  two  points  with' the  same  abscissa,  ono 
on  the  momentum  line  and  toe  other  on  tho  energy  curve,  and 


suppose  the  ono  on  tho  energy  curve  to  guide  thst  on  the  momentum 
line.    Then,  since  we  are  supposing  {rational  tides  to  be  raised  on 
the  planet,  the  oncrgy  must  degrade,  and  hewever  tho  two  points 
are  set  initially  tho  point  on  the  energy  curvo  must  always  slide 
down  a  slope,  carrying  with  it  the  other  poiut    Looking  at  tho 
figure,  we  see  that  there  are  four  slope*  in  tho  energy  r'lrrc,  two 
running  down  to  tho  planet  and  two  down  to  tho  minimum.  There 
are  therefore  four  ways  in  whkh  the  system  may  degrade,  according 
to  the  way  U  was  started ;  but  we  shall  only  consider  one,  that 
corresponding  to  tho  portion  ABAa  of  the  figure.    For  tho  p-irt  of 
the  Hue  of  momentum  At)  the  month  is  longer  than  the  day,  and 
this  is  the  caeo  with  all  known  satellites  except  the  nearer  one  of  History 
Mars.    Now,  if  a  satellite  be  placed  in  the  condition  A — that  is  to  satellite 
say,  moving  rapidly  round  a  planet  which  always  ebows  the  same  t»  energy 
face  to  the  satellite— the  condition  is  clearly  dynamically  unstable,  degrades, 
for  tho  least  disturbance  will  determine  whether  tho  system  shill 
degrade  down  the  slopes  oc  or  at— that  is  to  say,  whether  it  falls 
into  or  recedes  from  the  planet    If  the  equilibrium  breaks  down 


by  the  satellite  receding,  tho  recession  will  go  on  until  tho  system 
has  reached  the  state  corresponding  to  B.  It  is  clear  that,  if  the 
intersection-  of  tho  edge  of  the  shaded  strip  with  tho  line  of  mo- 
mentum bo  identical  with  the  point  A,  which  indicates  that  tLo 
satellite  is  just  touching  the  planet,  then  the  two  bodies  aro  in 
effect  ports  of  a  single  body  in  an  uustaMo  configuration.  If, 
therefore,  tho  moon  was  originally  part  of  the  earth,  we  should 
expect  to  find  this  identity.  Now  in  fig.  9,  drawn  to  scale  to  re- 
present the  earth  and  moon,  tboro  is.so  close  an  approach  between 
tho  edge  of  the  shaded  hand  and  tho  intersection  of  the  lino  of 
momentum  and  curve  of  rigidity  that  it  would  be  scarcely  possible 
to  distinguish  them.  Hence,  there  seems  a  probability  that  the 
two  bodies  once  formed  r*rts  oi  a  single  one,  which  broke  up  in 
consoqueuc*  of  some  kind  of  instability.  This  view  is  confirtned 
by  the  more  detailed  consideration  of  tne  case  in  the  paper  on  the 
"  Precession  of  a  Viscous  Spheroid,"  already  referred  to,  and  sub- 
sequent papers,  in  the  Philosophical  Transaction*  of  the  Royal 
Society." 
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S  48,  Amount  of  Tidal  Retardation  of  Earth' t  Rotation. 
With  reajwet  to  the  actual  amount  of  retardation  of  the  earth's 
rotation,  we  quota  the  following  from  Thomson  and  Tait'e  JVaf. 
?hxl.  (lt,S3\J  830.» 

"  In  observational  astronomy  the  earth's  rotation  serves  as  a.  time- 
keeper, and  thua  a  retardation  of  terrestrial  rotation  trill  appear 
astronomically  as  an  acceleration  of  the  motion  of  the  heavenly 
bodies.  It  is  only  in  the  case  of  the  moon's  motion  that  such  an 
apparent  acceleration  can  bo  possibi/  detected.  Now,  as  Laplace 
first  pointed  out,  there  must  be  a  alow  variation  in  the  moon's 
mean  motion  arising  from  the  secular  changes  in  the  eccentricity 
of  tho  earth's  orbit  around  the  sun.  At  the  present  time,  and  for 
several  thousand  years  in  the  future,  the  variation  in  the  moon's 
motion  is  and  will  be  an  acceleration.  Laplace's  theoretical 
calculation  of  the  amount  of  that  acceleration  appeared  to  agrco 
wall  with  the  results  which  were  in  his  day  accepted  as  represent- 
ing the  facts  of  observation.  But  in  1858  Adams  showed  that 
Laplace's  reasoning  was  at  fault,  and  that  the  numerical  results  of 
Damoiseau  a  and  Pinna's  theories  with  reference  to  it  consequently 
require  to  be  sensibly  altered.  Hansen's  theory  of  the  secular 
acceleration  is  vitiated  by  an  error  of  principlo  similar  to  that 
which  affocta  the  theories  o'f  Damoiscau  and  Plana  ;  but,  the  math*-, 
which  he  followed  being  different  from  theirs,  he 
somewhat  different  results.  Ft  om  tho  erroneous  theory 
und  the  value  of  12*78  for  the  coefficient  of  the  term  in 
the  moon's  mean  longitude  depending  on  tho  square  of  the  time, 
the  unit  of  time  being  a  century  •  in  a  later  computation  given  in 
hit  DarUjung  he  found  the  coefficient  to  be  12*'5r}.* 

"  In  1859  Adams  communicated  to  Delaunay  his  final  result, 
namely,  that  the  coefficient  of  this  term  appears  from  a  correctly  con- 
ducted investigation  to  be  5*~7,  so  that  at  the  end  of  a  century  the 
moon  is  6*7  before  the  position  it  would  have  had  at  the  same  time 
if  its  mean  angular  velocity  had  remained  the  same  as  at  the  begin- 
ning of  tho  century.  Delaunay  verified  this  result,  and  added  some 
further  small  terms  which  increased  tho  coefCciont  from  6*7  to  6*7. 

"Now,  according  to  Airy,  Hansen's  value  of  the  'advance' 
represents  very  well  the  circumstances  of  the  eclipses  of  Agalbocles, 
Us  of  LArissa,  and  Thales,  but  is  if  anything  too  small.  Newcomb,  on 
amount,  the  other  hand,  is  inclined  from  an  elaborate  discussion  of  the 
ancient  eclipses  to  believe  Hansen's  value  to  be  too  large,  and  gives 
two  competing  values,  viz.,  8''4  and 

"  In  any  case  it  follows  that  the  value  of  the  advance  as  theoreti- 
cally deduced  from  all  the  causes,  known  up  to  the  present  time  to 
be  operative,  is  smaller  than  that  which  agrees  with  observation. 
In  what  follows  13*  is  taken  aa  tho  observational  value  of  the 
advance,  and  6*  as  the  explained  part  of  tl  is  phenomenon.  About 
tho  beginning  of  18Gd  Delaunay  suggested  that  the  truo  explana- 
tion of  the  discrepancy  might  m  a  retardation  of  tho  earth's  rota- 
tion by  tidal  friction.    Using  this  hypothecs,  and  allowing  for  tho 
consequent  retardation  of  the  moon's  mean  motion  by  tidal  reaction, 
Kcmexi-  Adams,  in  an  estimate  which  he  has  communicated  to  us,  founded 
col  result  on  the  rough  assumption  that  the  parts  of  the  earth's  ivUrdation 
as  to      due  to  solar  and  lunar  tides  are  as  the  squares  of  tho  respective 
earth's    tido  generating  forces,  finds  22  sec.  as  tho  error  by  which  the  earth, 
rotation,  regarded  as  a  time  keeper,  would  in  a  century  get  behind  a  perfect 
clock  rated  at  tho  beginning  of  tho  century.    Thus  at  the  end  of  a 
century  a  meridian  of  the  earth  is  330'  behind  tho  position  in 
Which  it  would  have  been  if  tho  earth  had  continued  to  rotato 
with  the  same  angular  velocity  which  it  had  at  the  beginning  of 
the  century.  .  .  . 

"  Whatever  be  the  value  of  the  retardation  of  tho  earth's  rotation 
it  fo  necessarily  the  result  of  several  causes,  of  which  tidal  friction  is 
almost  certainly  preponderant.  If  we  accept  Adams's  estimate-  as 
applicable  to  the  outcomo  of  tho  various  concurring  causm,  then,  if 
the  rato  of  retardation  giving  the  integral  effect  were  uniform,  tho 
earth  as  a  time  keeper  would  be  going  slower  by  -22  of  a  second  per 
year  in  the  middle,  and  by  '41  of  a  second  per  year  at  tho  end,  than  at 
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angular  velocity  ;  and,  if  the  rate  of  retardation  had  been  uniform 
during  ten  million  centuries  past,  the  earth  must  have  been  rotat- 
ing foster  by  about  one-seventh  than  at  present,  and  the  ccntri- 
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tbay  m«*n  by  "  acceleration "  what  la  more  properly  4Ui.  effect  of  ths  aecelera- 
Uoa  en  the  noon'a  mean  longitude.'  Tha  correct  unabbreviated  atitcnunt  la 
Um  kccIi  ratios  la  J1"1J  p«  century  per  century.'  Thai  Banian's  result  la 
that  In  each  cenlury  tho  mean  motion  of  the  moon  is  augmented  by  an  angular 
velocity  of  Ji'  lS  per  century,  ao  that  at  the  end  of  a  century  to*  mean  Longl- 
tad*  U  greater  by  |  of  JS"-ll  than  It  would  ha  to  Umb  had  tha  moou'a  mean 
■otion  remained  th*  same  aa  II  waa  at  the  beglnnine  of  tha  century.  Con- 
aldanojt  Uow  sbaurd  it  would  ba  to  apeak  of  a  falling  body  aa  export*  Being  sa 
scc«l*rat;on  of  1«  fort  In  a  fecund,  or  of  «*  tot  la  two  seconds,  and  how  fain 
an.l  irnKinvenhnt  it  I.  to  •peak  of  a  watch  being  »  accoudi  faas  when  It  la  SO 
seen  od*  in  advance  of  wbrr*  It  ought  to  be,  wa  v»otur*  to  auggwt  that,  to 
attain  clrarnraa  and  eorrectneaa  without  aaeriaco  orbrotlty.  •a.lvaaee'bs  eub- 
rstion'  to  the  ordlnaryaatronomleal  pbraeaotog,.' 


23- 15  if 


ftagal  force  must  have  been  greater  In  the  proportion  of  817*  to  Thorn- 
717*  or  of  «7'to  61.    If  the  consolidation  took  placo  then  or  earlier,  gonVar- 
the  ellipticity  of  the  upper  layers  most  have  been  ,te  instead  of  goment 
about  its,  aa  it  is  at  present.    It  must  necessarily  remain  unccrtairi  as  to  age 
whether  tho  earth  would  from  time  to  time  adjust  itself  completely  of  con- 
to  a  figure  of  equilibrium  adapted  to  the  rotation.    But  it  is  clear  gollda- 
that  a  want  of  complete  adjustment  would  leave  traces  in  a  pre-  tion  of 
pooderance  of  land  in  equatorial  region*.    The  existence  of  large  earth, 
continents  and  the  great  effective  rigidity  of  the  earth's  mass 
render  it  improbable  that  the  adjustments,  if  any,  to  the  appropri- 
ate figure  of  equilibrium  would  bo  complete,    Tho  fact  then  that 
the  continents  are  arranged  along  meridlana  rather  than  in  an 
equatorial  belt  affords  some  degree  of  proof  that  the  consolidation 
or  the  earth  took  placo  at  a  time  when  the  diurnal  rotation  differed 
but  little  from  its  present  value.    It  ia  probable,  therefore,  that 
the  date  of  consolidation  is  considerably  more  receutthan  a  thou- 
sand million  years  ago.    It  is  proper,  however,  to  add  that  Adams  Great 
lays  but  little  stress  on  the  actual  numerical  values  which  have  uncer- 
bcen  used  in  this  computation,  and  is  of  opinion  that  the  amount  talnty 
of  tidal  retardation  of  the  earth 'a  rotation  is  quite  uncertain."        in  pre- 
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It  would  be  lnipoasiblo  within  the  limits  of  the  present  article  to  i 
discuss  completely  tho  effects  of  tidal  friction  ;  wn  thcreforo  confine  tidal 
ourselves  to  certain  general  considerations  which  throw  light  on  friction, 
the  nature  of  those  effects.  We  have  in  tho  preceding  sections 
supposed  that  the  planet's  axis  ia  perpendicular  to  the  orbit  of  the 
satellite,  and  that  the  latter  is  circular  ;  we  shall  now  suppose  the) 
orbit  to  bo  oblique  to  the  equator  and  eccentric,  and  shall  also 
consider  some  of  the  effects  of  the  solar  perturbation  of  the  moon- 
earth  system.  For  the  cake  of  brevity  the  planet  wiQ  be  called 
the  earth,  and  the  satellite  the  moon.  The  complete  investigation 
waa  carried  out  on  tho  hypothesis  that  the  planet  was  a  viscous 
spheroid,  because  this  was  the  only  theory  of  frictionally  resisted 
tides  which  had  been  worked  out.  Although  the  results  would  bo 
practically  the  same  for  any  system  of  frictionally  resisted  tides, 
we  shall  speak  below  of  the  planet  or  earth  as  a  viscous  body.4 

We  shall  show  that  if  the  tidal  retardation  be  small  the  obliquity  Obll- 
of  the  ecliptic  increases,  the  earth's  rotation  is  retarded,  and  th;quityof 
moon's  distance  and  periodic  time  are  increased.    Fig  10  represent!  tha 
the  earth  as  seen  from  above  tha 
south  pole,  so  that  8  is  the  polo 
and  the  outer  circle  the  equator. 
The  earth's  rotation  is  in  the 
direction  of  the  curved  arrow  at 
S.    The  half  of  tho  inner  circle  «  . 
which  is  drawn  with  a  full  line  ia  »•• 1 
a  scmi-small-circlo  of  south  lati- 
tude, lend  the  dotted  semicircle  is 
a  semi  •  small  •  circle  in  the  samo 
north  latitude.    Generally  dotted 
lines  Indicate  parte  of  the  figure 
which  aro  below  the  piano  of  the 
paper.    It  will  make  tho  explana- 
tion somewhat  simpler  if  we  suppose  tho  tides  to  be  raised  by  m 
moon  and  anti-moon  diametrically  opposite  to  one  another.  Let 
M  and  IP  be  the  projections  of  tho  moon  snd  anti-moon  on  to  tho 
terrestrial  sphere.    If  the  fluid  in  which  the  tides  are  raised  were) 
perfectly  frictionless,*  or  if  the  earth  were  a  perfect  fluid  or  per- 
fectly elastic,  the  apices  of  the  tidal  spheroid  would  be  at  M  and 
iP.     If,  however,  there  ia  internal  friction,  due  to  any  sort  of 
viscosity,  tho  tides  will  lag,  and  we  may  suppose  the  tidal  apices 
to  be  at  T  and  1*.    Now  suppose  the  tidal  protuberances  to  b« 
replaced  by  two  equal  heavy  particles  at  T  and  T,  which  ere  in- 
stantaneously rigidly  connected  with  tho  earth.    Then  the  attrac- 
tion of  tho  moon  on  T  is  greater  than  on  T,  and  that  of  the  anti- 
moon  on  T"  is  greater  than  on  T.    The  resultant  of  theso  forces  ia 
clearly  a  pair  of  forces  acting  on  the  earth  in  the  direction  TM, 
TM'.   These  forces  clearly  cause  a  coupli  about  the  axis  in  tha 
equator,  which  lies  in  the  same  meridian  as  the  moon  and  auti- 
rnoon.    The  direction  of  the  couple  ia  shown  by  the  curved  arrows 
at  L,L\     If  the  effects  of  this  couple  be  compounded  with  tha 
existing  rotation  of  the  earth  according  to  the  principle  of  tho 
gyroscope,  the  south  polo  8  tends  to  approach  U  and  the  north 
pole  to  approach  M'.    Hence,  supposing  tho  moon  to  move  in  tha 
ecliptic,  the  inclination  of  tho  earth's  axis  to  the  ecliptic  dimin- 
ishes, or  tho  obliquity  increases.    Next  the  forces  TM,  T'M'  clearly 
produce,  sa  in  the  simpler  case  considered  above,  a  couplo  about  tho 
earth's  polar  axis,  which  tends  to  retard  the  diurnal  rotation. 

This  general  explanation  remains  a  fair  representation  of  ths 
state  of  the  case  so  long  ss  the  different  harmonic  constituents  of 
the  aggregate  tide-wave  do  not  suffer  very  different  amounts  of  ro- 


Fig.  10. 


a  The**  eaplanaUona,  together  with  other  remarka,  are  to  bo  fount  ia  tha 
abstract*  of  Mr  O.  H.  Dorwtn'a  memoir*  la  Pnc.  Boy.  Sot.,  18TS  to 
s  W.  here  aupposa  the  tide*  not  to  be  inverted.   If  they  an  Invert*!  th* 
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tarda  tion  j  and  this  is  the  case  so  long  as  the  viscosity  is  not  great. 
The  rigorous  result  for  a  viscous  planet  bIiows  that  in  general  the 
ohliquity  will  increase,  and  it  appears  that,  with  small  viscosity  of 
the  planet,  if  the  period  of  the  satellite  be  longer  than  two  periods 
of  rotation  of  the  planet,  the  obliquity  increases,  and  tics  versa. 
Uenoe  rent  obliquity  is  only  dynamically  stable  when  the  period 
of  the  satellite  is  less  than  two  periods  of  the  planet's  rotation. 

Suppose  the  motions  of  the  planet  and  of  its  solitary  satellite  to 
be  referred  to  the  invariable  plane  of  the  system.  The  axis  of 
lesultant  moment  of  momentum  is  normal  to  this  plane,  and  the 
component  rotations  are  that  of  the  planet  about  its  axis  of  figure 
aud  the  orbital  motion  of  the  planet  and  satellite  round  their  com- 
mon centre  of  inertia  ;  the  axis  of  this  latter  rotation  ia  clearly  the 
normal  to  the  satellite's  orbit  Hence  the  normal  to  the  orbit,  the 
axis  of  resultant  moment  o/  momentum,  and  the  planet's  axis 
of  rotation  must  always  lie  in  one  plane.  From  this  it  follows 
that  the  orbit  and  the  planet's  equator  most  necessarily  have  a 
common  node  on  the  invariable  plane.  If  either  of  the  component 
rotations  alters  in  amount  or  direction,  a  corresponding  change 
must  take  place  in  the  other,  such  as  will  keep  the  resultant 
moment  of  momentum  constant  in  direction  and  magnitude.  It 
has  been  shown  that  the  effect  of  tidal  friction  is  to  increase  the 
distance  of  the  satellite  from  the  planet,  and  to  transfer  moment 
of  momentum  from  that  of  planetary  rotation  to  that  of  orbital 
motion.  If,  then,  the  direction  of  the  planet's  axis  of  rotation 
does  not  change,  it  follows  that  the  normal  to  the  lunar  orbit  must 
approach  the  axis  of  resultant  moment  of  momentum.  By  drawing 
a  series  of  parallelograms  on  the  same  dismoter  and  keeping  one 
aide  Constant  in  direction,  this  may  be  easily  seen  to  be  true.  This 
is  equivalent  to  saying  that  the  inclination  of  the  satellite's  orbit 
will  decrease.  But  this  decrease  of  inclination  does  not  always 
necessarily  take  place,  for  the  previous  investigations  show  that 
another  effect  of  tidal  friction  may  be  to  increase  the  obliquity  of 
the  planet's  equator  to  the  invariable  plane,  or,  in  other  words,  to 
increase  the  inclination  of  the  planet's  axis  to  the  axis  of  resultant 
moment  of  momentum.  Now,  if  a  parallelogram  be  drawn  with 
a  constant  diameter,  it  is  seen  that  oy  increasing  the  inclination 
of  one  of  the  aides  to  the  diameter  (ana  even  decreasing  its  length) 
the  inclination  of  the  other  side  to  the  diameter  may  also  be  in- 
creased. The  most  favourable  case  for  such  a  change  is  when  the 
aide  whose  inclination  is  increased  is  near]  y  as  long  as  the  diameter. 
From  this  it  follows  that  the  inclination  of  the  satellite's  orbit  to  the 
invariable  plane  may  increase,  and  that  it  is  most  likely  to  increase, 
when  ths  moment  of  momentum  of  planetary  rotation  is  large  com- 
pared with  that  of  the  orbital  motion.  The  analytical  solution  of 
the  problem  agrees  with  these  results,  for  it  shows  that  if  the  vis- 
cosity of  the  planet  be  amall  the  inclination  of  the  orbit  always 
diminishes,  but  if  the  viscosity  be  large,  and  if  the  satellite  moves 
with  a  short  periodic  time  (as  estimated  in  rotations  of  the  planet), 
the  inclination  of  the  orbit  will  increase.  These  results  convey 
some  idea  of  the  physical  causes  which  may  have  given  rise  to  the 
present  inclination  of  the  lunar  orbit  to  the  ecliptic  For  the 
analytical  investigation  shows  that  the  inclination  of  the  lunar 
orbit  to  a  certain  plane,  which  replaces  the  invarisble  plane  when 
the  solar  attraction  is  introduced,  was  initially  amall,  that  it  then 
increased  to  a  maximum,  and  that  it  finally  diminished  and  is  still 
diminishing. 

But  the  laws  above  referred  to  would,  by  themselves,  afford  a  very 
unsatisfactory  explanation  of  the  inclination  of  the  lunar  orbit,  be- 
cause the  sun's  attraction  is  a  matter  of  much  importance.  It  has 
been  found  that,  if  the  viscosity  of  the  planet  be  small,  tho  in- 
clination of  the  orbit  of  the  solitary  satellite  to  the  invariable  plane 
will  always  diminish  ;  but,  when  solar  influence  is  introduced,  the 
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corresponding  statement  is  not  true  with  regard  to  the  inclination 
of  the  luuar  orbit  to  the  proper  plane,  for  during  one  part  of  the 
moon's  history  the  inclination  to  the  proper  plane  would  have 
icrre.iaed  even  if  the  viscosity  of  the  earth  had  been  small. 

Consider  a  satellite  revolving  about  a  planet  in  »n  elliptic  orbit, 
with  a  periodic  time  which  is  long  compared  with  the  period  of  rota- 
tion of  the  planet ;  and  suppose  that  frictioual  tide*  are  raised  on 
the  planet  The  major  4x1s  of  the  tidal  spheroid  always  points  in 
advanco  of  the  satellite,  and  exercises  on  it  a  •foree'which  tends  to 
accelerate  its  linear  velocity.  When  the  satellite  is  in  perigee  the 
tides  are  higher,  and  this  disturbing  force  is  greater  than  when  the 
itellite  is  in  apogee.  The  disturbing  force  may  therefore  be  ropre- 
itant  force,  always  tending  to  accelerate  the  motion 
aud  as  a  periodic  force  which  ecadcnites  in  perigee 
in  apogee.  Tho  constant  force  causes  a  secular  increase 
of  the  satellite's  mean  distance  and  a  retardation  of  its  mean  motion. 
The  accelerating  force  in  perigee  causes  the  satellite  to  swing  out 
further  than  it  would  otherwise  have  done,  so  that  when  it  comes 
round  to  apogee  it  is  more  remoto  from  the  planet.  The  retarding 
force  in  apog*e  acta  exactly  inversely,  and  diminishes  tho  perigcan 
distance.  Thus,  the  apogean  distance  increases  and  the  perigean 
distance  diminishes,  or,  in  other  words,  the  eccentricity  of  the  orbit 
increases.  Now  consider  another  case,  and  suppose  the  satellite's 
periodic  time  to  be  identical  with  that  of  the  planet's 
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Then,  when  the  satellite  is  in  perfgee,  it  is  moving  faster  than  the 
planet  rotates,  and  when  in  apogee  it  is  rno 
apogee  the  tides  lag,  and  at  perigee  they  are  i 


ig  faster 

slower ;  hence  at 
Now  tho 

lagging  apogean  tides  give  rise  to  au  accelerating  force  on  the 
satellite,  and  increase  the  perigean  dUtance,  whilst  the  accelerated 
perigean  tides  give  rise  to  a  retarding  force,  and  decrease  the 
apogean  distance.  Hence  in  this  case  the  eccentricity  of  the  orbit 
will  diminish.  It  follows  from  these  two  results  that  there  must 
bo  some  intermediate  periodic  time  of  the  satellite  for  which  the 
eccentricity  docs  not  tend  to  vary. 

But  the  preceding  general  explanation  is  in  reality  somewhat  less 
satisfactory  than  it  eeems,  because  it  docs  not  tnuko  clear  the 
existence  of  certain  antagonistic  influences,  to  which,  however,  we 
shall  not  refer.  The  rigorous  result,  for  a  vis/.om  planet,  showa 
that  in  general  the  eccentricity  of  the  orbit  will  increase  ;  but,  if 
the  obliquity  of  the  planet's  equator  be  nearly  90',  or  if  the  *  iscosity 
be  so  great  as  to  approach  perfect  rigidity,  or  if  the  periodic  time 
of  the  satellite  (measured  in  rotations  of'the  planet)  bo  short,  the 
eccentricity  will  alowly  diminish.  When  the  viscosity  is  small  the 
law  of  variation  of  eccentricity  ia  very  simple :  if  eleven  periods 
of  the  satellite  occupy  a  longer  time  than  eighteen  rotations  of  the 
planet,  the  eccentricity  increases,  and  vice  versa.  Hence  in  the 
case  of  small  viscosity  a  circular  orbit  ia  only  dynamically  stable 
if  the  eleven  periods  are  shorter  than  the  eighteen  rotations. 

X.  Co6jiooojtic  Speculations  foukdzd  oh  Tidax  Frictiok. 
S  60.  History  of  Iks  Earth  and  Jfoon. 

We  shall  not  attempt  to  discuss  the  mathematical  methods  by 
which  the  complete  history  cf  a  planet,  attended  by  one  or  more 
satellites,  is  to  be  traced  The  laws  indicated  in  the  preceding 
sections  show  that  there  is  such  a  problem,  and  that  it  may  be 
solved,  and  we  refer  to  Mr  Darwin's  pspers  for  details  (Phil.  Trans. , 
1879-81).  It  may  be  interesting,  however,  to  give  the  various 
results  of  the  investigation  in  the  form  of  a  sketch  of  the  possible 
evolution  of  the  earth  and  moon,  followed  by  remarks  on  the  other 
planetary  systems  and  on  tho  solar  system  as  a  whole. 

We  begin  with  a  planet  not  very  much  more  than  8000  miles  in  Oonjeo- 
diameter,  and  probably  partly  solid,  partly  fluid,  and  partly  gaseous,  torsi 
It  is  routing  about  an  axis  inclined  at  about  11*  or  12*  to  the  nor-  genesit<4 
mal  to  the  ecliptic,  with  a  period  of  from  two  to  four  hours,  and  is  moos 
revolving  about  the  sun  with  a  period  not  mnch  shorter  than  our  from 
present  year.    The  rapidity  of  the  planet's  rotation  causes  so  great  earth, 
a  compression  of  its  figure  that  it  cannot  continue  to  exist  in  on 
ellipsoidal  form  with  stability  ;  or  else  it  is  so  nearly  unstable  that 
complete  instability  is  induced  by  tho  solar  tides.    The  planet  then 
separates  into  two  masses,  tho  larger  being  the  earth  and  the 
smaller  the  moon.    It  is  not  attempted  to  define  the  mode  of 
separation,  or  to  say  whether  tho  moon  was  initially  a  chain  of 
meteorites.    At  any  rate  it  must  be  assumed  that  the  smaller  maaa 
became  more  or  leas  conglomerated  and  finally  fused  into  a  spheroid, 
perhaps  in  consequence  of  impacts  between  its  constituent  mete- 
orites, which  were  once  part  of  the  primeval  planet,    Up  to  this 
point  the  history  is  largely  speculative,  for  the  conditions  of  insta- 
bility of  a  rotating  mass  of  fluid  have  not  yet  been  fully  investigated. 
We  now  heve  the  earth  and  moon  nearly  in  con t net  with  one  Earth 
another,  and  rotating  nearly  as  though  they  were  parts  of  one  rigid  and 
body.'    Thia  is  tho  system  which  was  the  subject  of  dynamical  moon 
investigation.    As  the  two  masses  are  not  rigid,  the  attraction  of  subject 
each  distorts  the  other ;  and,  if  they  do  not  move  rigorously  with  of 
the  same  periodic  time,  each  raises  a  tide  in  the  other.  «Also  the 
sun  raises  tides  in  both.    In  consequence  of  the  frictions!  resistance 
to  these  tidal  motions,  such  a  system  is  dynamically  unstable.  If 
the  moon  had  moved  orbitally  a  little  faster  than  the  earth  rotated, 
she  must  have  fallen  back  into  the  earth  ;  thus  the  existence  of 
ths  moon  compels  us  to  believe  that  the  equilibrium  broke  down 
by  the  moon  revolving  orbitally  a  little  slower  thau  the  earth 
rotates.  In  consequence  of  the  tidal  friction  the  periodic  times  both 
of  tho  moon  (or  the  month)  and  of  the  earth's  rotation  (or  the  day) 
increase  ;  but  the  month  increases  in  length  at  a  much  greater 
rate  than  the  day.    At  some  early  Btage  in  the  history  of  the  system 
the  moon  was  conglomerated  into  a  spheroidal  form,  and  acquired 
a  rotation  about  an  axis  "nearly  parallel  to  that  of  the  earth. 

The  axial  rotation  of  the  moon  is  retarded  by  the  attraction  of  Th« 
the  earth  on  tho  tides  raised  in  the  moon,  and  this  r<  tarda,  tioii  takes 
place  at  a  far  greater  rate  than  tho  similar  retardation  of  the  earth's 
rotation.  As  soon  as  the  moon  rotates  round  her  axis  with  twice 
the  angular  velocity  with  which  she  revolves  in  her  orbit,  the 
position  of  hor  axis  of  rotation  (parallel  with  the  earth's  axis) 
becomes  dynamically  unstable.  The  obliquity  of  the  lunar  equator 
to  the  plane  of  the  orbit  increases,  stuiui  a  maximum,  and  then 
diminishes.  Meanwhile  the  lunar  axial  rotation  is  being  reduced 
towaids  identity  with  the  orbital  motion.  Finally,  her  equator  is 
nearly  coincident  with  the  plane  of  the  orbit,  aud  the  attraction  of 
the  earth  on  a  tide,  which  degenerates  into  a  permanent  cllipticity 

1  £««  critidsirj  t-y  air  Kolas,  tSenuis  <Jiloon,  Melbourne.  1S*5 ;  saw  .Vatwe, 
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about  twclvo  of  our  present  hours,  and 
ure  in  length.  The  inclinations  of  the 
inator  to  their  respective  proper  planes 


of  the  lunar  equator,  causes  her  always  to  show  the  same  fate  to 
the  earth. 

The  earth  All  this  must  bare  taken  place  early  in  the  history  of  the  earth, 
and  lucsr '  o  which  wo  now  return.  As  the  month  increases  in  length  the 
orbit  lunar  orbit  becomes  eccentric,  and  the  eccentricity  reaches  a  maxi- 
mum when  the  month  occupies  about  a  rotation  and  a  half  of  the 
earth.  The  maximum  of  eccentricity  is  probably  not  large.  After 
this  the  eccentricity  diminishes.  The  piano  of  tho  lunar  orbit  is 
at  first  practically  id<ntie»l  with  the  earth's  equator,  but  ss  tho 
moon  recedes  from  the  narth  the  sun's  attraction  begins  to  make 
itself  felt.  Wo  must  therefore  introduco  the  conception  of  tiro 
ideal  planes  (here  called  tbo  proper  pijo.es),  to  which  the  motion 
of  the  earth  and  moon  must  be  referred.  The  lunar  proper  piano 
is  at  first  inclined  at  a  Tory  small  angle  to  the  earth's  proper  plane, 
and  the  orbit  and  equator  coincide  with  their  respective  proper 
planes.  As  soon  as  tho  earth  rotates  with  twice  the  angular  velocity 
with  which  the  moon  revolves  in  her  orbit,  a  new  instability  sets 
in.  The  month  is  then 
the  day  about  six  such  hours 
lunar  orbit  and  of  the  equat 

increase.  That  of  the  lunar  orbit  to  its  proper  plane  increases  to 
a  maximum  of  6*  or  7*.  and  ever  after  diminishes,  that  of  the 
equator  to  its  proper  plane  increases  to  a  maximum  of  about 
2  45',  and  ever  after  diminishes.  The  maximum  inclination  of 
the  lunar  orbit  to  its  proper  plane  takes  place  when  the  day  is  a 
little  less  than  nino  of  our  present  hours,  and  the  month  a  littlo 
leas  than  six  of  our  present  dsys.  The  maximum  inclination  of 
the  equator  to  its  proper  plane  takes  place  earlier  than  this. 
Whilst  these  changes  have  been  going  on  the  proper  pianos  have 
been  themselves  changing  in  their  positions  relatively  to  one 
another  and  to  tho  ecliptic.  At  first  thty  wcro  nearly  coincident 
with  one  anchor  and  with  the  earth's  equator,  but  they  then 
open  out,  and  tho  inclination  of  tho  lunar  proper  plane  to  the 
ecliptic  continually  diminishes,  whilst  that  of  the  terrestrial  proper 
plane  continually  increase*.  At  sotne  stago  the  earth  became 
more  rigid,  and  oceans  were  formed,  so  that  oceanic  tidal  friction 
probably  came  to  play  a  more  important  part  than  bodily  tidal 
friction.  If  this  be  the  case,  the  eccentricity  of  the  orbit,  after 
passing  through  a  stationary  phase,  begins  to  increase  again. 
Wo  have  now  traced  the  system  to  a  state  in  which  the  day  and 
month  are  increasing,  bnt  at  unequal  rates,  the  inclination  of  the 
lunar  proper  plane  to  the  ecliptic  and  of  the  orbit  to  the  proper 
plane  are  diminishing,  the  inclination  of  the  terrestrial  proper 
plane  to  the  ecliptic  is  increasing  and  of  tho  equator  to  its  proper 
plane  is -diminishing,  and  the  eccentricity  of  the  orbit  is  increasing. 
No  new  phase  now  supervenes  and  at  length  we  bavo  the  system 
in  its  present  configuration.  The  minimum  time  in  srhi-n  the 
changes  from  first  to  last  can  have  taken  place  is  64,000,000  years. 
Dist->r-  There  are  other  collateral  results  which  must  arise  from  a  sup- 
tion  of  posed  primitive  viscosity  or  plssticity  of  the  earth's  mass.  Fo- 
plaatlo  during  this  course  of  evolution  the  earth's  mass  must  have  suffered 
a  screwing  motion,  so  that  the  polar  regions  have  travelled  a  little 
from  west  to  eai.t  relatively  to  the  equator.  This  arlords  a  possible 
explanation  of  the  north  and  south  trend  of  our  great  continents. 
Also  a  large  amount  of  heat  has  been  generated  by  friction  deep 
down  is  the  earth  ;  and  somo  very  small  part  of  tbo  observed  in- 
crease cf  temperature  in  underground  borings  may  be  attributable 
to  this  causa.  The  preceding  history  might  vary  a  little  in  detail 
according  to  the  decree  of  viscosity  which  we  attribute  to  the 
earth  s  mass,  and  according  as  oceanic  tidal  friction  it  or  is  not, 
now  and  in  the  more  recent  past,  a  more  powerful  causo  of  change 
than  bodily  tidal  friction.  The  srgumnqt  reposes  on  the  imperfect 
rigidity  of  solids  and  on  the  internal  friction  of  semi-solids  and 
The  fluids  :  these  are  trm  txvsm.  Thus  changes  of  tho  kind  here  dis- 
theory  cussed  must  be  going  on,  and  must  have  gone  on  in  the  past  And 
pasta-  far  thu  history  of  tho  earth  and  moon  to  be  true  throughout  it  is 
lates  suf-  only  necessary  to  postulate  a  sufficient  lapse  of  time,  ar.d  that  there 
ucient  u  not  enough  mutter  diffused  through  apace  te  materially  resist 
Uf«e  of  the  motions  of  the  moon  and  earth  in  perhaps  200,000,000  years, 
time.  It  toems  hardly  too  much  to  say  thst,  granting  tbcaa  two  postu- 
lates, and  the  existence  of  a  primeval  planet,  such  as  that  above 
described,  r.  system  -ould  necessarily  be  developed  which  would  bear 
a; strong  resemblance  to  our  own,  A  theory,  reposing  on  rem  causa, 
which  brings  into  quantitative  correlation  tho  lengths  of  the  present 
day  and  month,  the  obliquity  of  the  ecliptic,  and  the  inclination 
wd  eccentricity  of  tho  brar  orbit  should  have  claims  to  acceptance. 

f  51.  Tnt  OdLr  Planetary  Subtyslrm*. 

Other  If  this  has  been  the  cvolntion  of  the  earth  and  moon,  a  similar 
planet-  process  must  hare  been  going  on  elsewhere.  So  far  we  have  only 
jry  sub-  considered  a  singlo  satellite  and  the  sun,  but  the  theory  may  of 
coarse  be  extended,  with  modifications,  to  planets  attended  by 
several  satellites.  We  will  now,  therefore,  consider  some  of  the 
otter  members  of  the  solar  system.  A  large  planet  has  much  more 
energy  cf  rotation  to  bo  destroyed,  and  moment  of  momentum  to 
be  redistributed,  than  o  small  one,  and  therefore  a  largo  planet 
ought  to  croceod  in  its  evolution  more  slowly  thsn  a  small  one. 


Therefore  we  ought  to  find  tho  Isrger  planets  less  advanced,  than 
tho  smaller  ones.  The  masses  of  such  of  the  planets  as  have  satel- 
lites are,  in  terms  of  the  earth's  mass,  as  follows:  Mara=i  : 

Ju niter  =  310;  Saturn  =  ltio  ;  Uranus-»17;  Neptune  =  20. 

Mars  should  therefore  be  furthest  advanced  In  its  evolution,  and 
it  is  here  alone  in  tho  wholo  system  that  we  find  a  satellite  moving 
orbitally  faster  than  the  planet  rotates.  This  will  also  be  the 
ultimate  fate  of  our  moon,  because,  after  its  orbital  motion  ha* 
been  reduced  to  identity  with  that  of  the  earth's  rotation,  solar 
tidal  friction  will  further  reduce  the  earth's  angular  velocity ; 
tho  tidal  reaction  on  the  moon  will  then  bo  reversed,  and  tho 
moon's  orbital  velocity  will  increase  and  her  distance  from  tho 
'earth  diminish.  But,  since  the  moon's  mass  is  very  large,  sho 
must  recede  to  an  enormous  distanco  from  the  earth  before  this 
reversal  takes  place.  -Now  the  satellites  of  Mars  are  very  small, 
and  therefore  they  need  only  rercdo  a  very  short  distance  from  the 
planet  before  ti  e  reversal  of  tidal  reaction.  The  periodic  timo  of 
the  satellite  Deimos  is  SO*  18»,  and,  as  the  period  of  rotation  of 
Mare  is  24>>  87",  Deimos  must  be  still  receding  from  Mare,  but 
very  slowly.  The  periodic  time  of  the  satellite  Phobos  is  7h  39"»  ; 
therefore  it  must  be  approaching  Mars.  It  does  not  seem  likely 
that  it  has  ever  been  remote  from  the  planet.1  The  eccentricities 
of  the  orbits  of  both  satellites  are  small :  that  of  Deimos  is  '0057 
and  that  of  Phobos  "O0CS.  If  the  viscosity  of  tho  plsnet  be  small, 
or  if  oceanic  tidal  friction  bo  the  principal  cause  of  change,  both 
eccentricities  are  diminishing  ;  but,  if  tho  viscosity  bo  largo,  both 
are  increasing.  As  we  hire  no  means  of  knowing  whether  tho 
eccentricities  are  increasing  or  diminishing,  the  Isrger  eccentricity 
of  the  orbit  of  Phobos  cannot  be  a  fact  of  mnch  importance  either 
for  or  against  the  present  viewa  But  it  must  bo  admitted  that  it 
is  a  slightly  unfavourable  indication.  The  position  of  the  proper 
plane  of  a  satellite  ib  determined  by  the  periodic  time  of  the 
satellite,  tho  oblateness  of  the  planet,  aud  the  sun's  distance.  The 
inclination  of  the  orbit  of  a  satellite  to  the  proper  piano  is  not 
determined  by  anything  in  the  system.  -Hence  it  is  onlr  the 
inclination  of  the  orbit  which  can  a  (Tor  any  argument  for  or 
against  the  theory.  Tho  proper  plane*  .if  both  satellites  are 
necessarily  nearly  coincident  with  the  equator  of  the  planet ;  but 
it  is  in  accordance  with  the  theory  that  the  inclinations  of  the> 
orbits  to  their  respective  proper  planes  should  be  email.  Any 
change  in  *he  obliquity  of  the  equator  of  Mars  to  tbo  plane  of  bt* 
orbit  must  be  entirely  due  to  solsr  tides.  Tho  present  obliquity  it 
about  80*,  and  this  points  also  to  au  advanced  stage  of  evolution, 
at  least  if  the  axis  of  tho  planet  was  primitively  at  all  nearly  per- 
pendicular to  the  ecliptic.  „ 

We  now  come  to  the  system  of  Jupiter.  This  enormous  planet  Jupiter 
is  still  rotating  in  about  ten  hours ;  its  axis  is  nearly  perpendicular 
to  the  ecliptic  ;  and  three  of  its  satellites  revolvo  in  seven  days  or 
less,  whilst  the  fourth  has  a  period  of  16*  16*.  This  system  is 
obviously  far  less  advanced  than  our  own.  The  inclinations  of 
tho  proper  planes  to  Jupiter's  equator  sre  necessarily  small,  but 
the  inclinations  of  tho  orbite  to  the  proper  planet  appear  to  bo 
very  interesting  from  a  theoretical  point  of  view.  They  are  in 
tho  caso  of  tho  first  satellite  0*  0'  0*,  in  the  case  of  the  second 
0'  27'  60*.  in  that  of  tho  third  0*  IS'  20',  aud  in  that  of  the  fourth 
0'  14'  58*.  We  have  shown  abevo  that  the  orbit  of  a  satellite  it 
first  coincident  with  its  proper  plane,  and  that  the  inclination 
afterwards  rises  to  a  maximnm  and  finally  declines.  If  then  wo 
may  assume,  as  seems  reasonable,  that  tho  satellites  are  in  stages 
of  evol'ition  corresponding  to  their  distances  from  the  planet,  theso 
in-  ''  nations  accord  well  with  tho  theory.  The  eccentricities  of  the 
orbite  of  tho  two  inner  satellites  are  insensible,  those  of  tho  outer 
two  small  This  docs  not  tell  strongly  either  for  or  against  tho 
theory,  because  the  history  of  the  eccentricity  depends  considerably 
on  tho  nature  of  tho  friction  to  which  the  tides  are  subject  Yet 
it  on  the  whole  agrees  with  the  theory  thai  the  eccentricity  should 
bo  greater  in  the  more  remote  satellites.  It  appears  that  the  satel- 
lites of  Jupiter  always  present  the  tamo  face  to  the  planet,  just  as 
docs  our  moon.    This  was  to  be  expected. 

The  case  of  Saturn  is  not  altogether  so  favourable  to  the  theory.  Bstarn, 
Tho  extremely  rapid  rotation,  the  ring,  aud  tho  short  periodic  time 
of  tho  inner  satellites  point  to  an  early  stege  of  development;  whilst 
the  longer  periodic  time  of  the  three  outer  satellites  and  the  high 
obliquity  ot  '.ho  equator  ind  icatc  a  later  stage.  Perhaps  both  viewa 
may  be  ir.oro  or  less  correct,  for  successive  shedding  of  satellite* 
would  impart  a  modern  appearance  to  tho  system.  It  has  probably 
been  previously  remarked  that  the  Sstumian  system  bears  a  strong 
analogy  to  tho  solar  system,  Titsn  being  snalogons  to  Jupiter, 
Hyperion  and  laprtus  to  Uranus  and  Neptune,  and  the  inner  satel- 
lites to  the  inner  planets.  Thus  anything  which  aids  us  in  forming 
a  theory  of  the  one  system  will  throw  light  on  the  other.  The 
details  of  the  Saturnian  system  seem  to  be  more  or  less  favourable 
to  the  theory.  Tho  proper  planes  of  the  orbits  (except  thst  of 
lapetus)  are  n*arlv  in  tho  piano  of  the  ring,  and  the  inclination* 
orbits  .leroto  appear  not  to  bo  lar^o.    As  tho  result  of 
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a  careful  scries  of  observation*  made  at  Washington  in  1873,  Prof. 
Asaph  Hall1  finds  that  the  eccentricities  of  the  orbits  of  Mimas, 
Enccladus,  Tethys,  Hione,  and  Rhea  are  insensible,  that  of  Titan 
is  -028*.  of  Hyperion  "1000,  and  that  of  lapetus  -0*278.  The  aatel- 
lite  lapetus  appears  always  to  present  the  same  face  to  the  planet 
Vr-.-ias  Concerning  Uranus  and  Neptune  there  is  not  much  to  be  said, 
a-.'l  as  their  systems  are  very  littlo  known  ;  but  their  masses  are  much 
N<c>tuue.  larger  than  that  of  the  earth,  and  their  satellites  revolve  with  a 
short  periodic  time  The  retrograde  motion  and  high  inclination 
of  the  satellites  of  Uranus  arc  very  remarkable.  The  theory  of  the 
inclination  of  the  orbit  has  been  based  on  an  assumed  smsllneM  of 
inclination,  and  it  is  not  very  easy  to  see  to  what  results  investi- 
gation might  lead  if  the  inclination  were  large.  It  must  be  ad- 
mitted, however,  that  tho  Uranian  system  points  to  the  probability 
of  the  existence  of  a  primitive  planet,  with  retrograde  rotation,  or 
at  least  with  a  vsry  largo  obliquity  of  equator. 

It  appears  from  this  review  that'  the  other  members  of  the  solnr 
iystem  present  some  phenomena  which  are  strikingly  favourable  to 
the  tidal  theory  of  evolution,  and  none  which  are  absolutely  con- 
demnatory. Wo  shall  show  in  the  following  section  that  there 
are  reasons  why  tho  tidal  friction  arising  in  the  planetary  systems 
cannot  Lave  had  so  much  effect  as  in  tho  case  of  the  earth  and  moon. 
That  the  indications  which  wo  have  just  noted  were  not  more 
marked,  but  yot  seemed  to  exist,  agrees  well  with  this  conclusion. 

g  52.  Injlvme*  of  Tidal  Friction,  on  Ou  Evolution  oftl* 
Solar  Sj/fUm. 

8olar  According  to  the  nebular  hypothesis,  the  planets  and  tho  satellites 
system  are  portions  detached  from  contracting  nebulous  masses.  In  the 
ss  a  following  discussion  that  hypothesis  will  be  accepted  in  its  main 
whola.  outline,  and  we  shall  examine  what  modifications  are  necessitated 
by  the  influence  of  tidal  friction.  It  may  be  shown  that  the 
reaction  of  the  tides  raised  iii  the  sun  by  toe  planots  must  have 
had  a  very  small  influence  in  changing  tho  dimensions  of  the 
planetary  orbits  round  the  sun-  From  a  consideration  of  numerical 
data  with  regard  to  the  solar  system  and  the  planetary  subsystems, 
it  appears  improbable  that  the  planetary  orbits  have  been  rensibly 
enlarged  by  tidal  friction  since  the  origin  of  the  several  planets. 
But  it  is  possible  that  some  very  small  part  of  the  eccentricities  of 
Planet-  the  planetary  orbits  is  due  to  this  cause.  From  arguments  similar 
ary  sub-  to  those  advanced  with  regard  to  tho  solar  system  S3  o  whole,  it 
systems,  appears  unlikely  that  the  satellites  of  Mars,  Jupiter,  and  Saturn 
originated  very  much  nearer  the  present  surfsces  of  tho  planets 
than  we  now  observe  them.  But,  the  data  being  insufficient,  we 
cannot  fool  sure  thst  the  alteration  in  the  dimensions  of  the  orbits 
of  these  satellites  has  not  been  considerable.  It  remains,  however, 
nearly  certain  thst  they  cannot  have  first  originated  almost  in  con- 
tact with  the  present  surfaces  of  the  planets,  in  the  same  way  as 
in  tho  preceding  sketch  (g  50)  has  been  shown  to  bo  probable 
with  regard  to  the  moon  sod  earth.  Numerical  data  concerning 
tho  distribution  of  moment  of  momentum  in  the  several  planetary 
sub-systems  exhibit  so  striking  a  difference  between  tho  terres- 
trial system  and  tbose  of  the  other  planets  that  we  should  from 
this  alone  hsve  grounds  for  believing  that  tho  modes  of  evolution 
havo  been  considerably  different.  The  difference  appears  to  lie 
in  the  genesis  of  the  moon  close  to  the  present  surface  of  the 
planot,  and  we  shall  see  beiow  that  solar  tidal  friction  may  be  as- 
signed as  a  reason  to  explain  how  it  has  happened  that  the  terres- 
trial planet  had  contracted  to  nearly  its  present  dimensions  before 
the  genesis  of  a  satellite;  bat  that  this  was  not  the  case  with  the 
exterior  planets.  The  efficiency  of  solar  tidal  friction  is  very  much 
greater  in  its  action  on  the  nearer  planets  than  on  the  further  ones. 
The  timo,  however,  during  which  solar  tidal  friction  has  been 
operating  on  the  external  planots  is  probably  much  longer  than  the 
period  of  its  efficiency  for  the  interior  ones,  and  a  series  of  numbers 
proportional  to  the  toUl  amount  of  rotation  destroyed  iu  the  several 
planets  would  present  a  far  less  rapid  decrease  as  vro  recede  from 
tho  sun  tluu  numbers  simply  expressive  of  the  efficiency  of  tidsl 
friction  at  tho  several  planets.  Nevertheless  it  must  be  admitted 
that  the  effect  produced  by  solar  tidal  friction  on  Jupiter  and 
Saturn  has  not  been  nearly  so  great  as  on  tho  interior  planets. 
And,  as  already  stated,  it  is  very  improbable  that  so  large  an 
amount  of  momcutum  should  havo  been  destroyod  as  to  materially 
affect  tho  orbits  of  the  planets  round  tho  sun. 
Distribu-  We  will  now  examine  how  the  differences  of  distance  from  the 
tion  of  sun  would  be  likely  to  affect  the  histories  of  the  several  planotary 
masses.  According  to  the  nebular  hypothesis,  a  planetary  nebula 
contracts,  and  rotates  quicker  as  it  contracts.  The  rapidity  of  the 
revolution  causes  it  to  become  unstable,  or  perhaps  an  equatorial 
belt  gradually  detaches  itself;  it  is  immaterial  which  of  tneso.two 
really  takes  place.  In  either  case  the  separation  of  that  part  of  the 
mass  which  Defore  the  change  had  the  greatest  angular  momentum 
permits  the  central  portion  to  resume  a  planetary  shape.  The 
contraction  and  the  increase  of  rotation  proceed  continually  until 
another  portion  is  detached,  sod  so  on  There  tbn?  recur  at  inter- 
vals s  series  of  epoch*  of  instability  or  of  abnormal  change.  Now 
~  •»  tJto  Brtt.  Jt/ct  Ptfi-t.  Jtsc    TiTI  " 
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tidal  friction  must  diminish  the  rata  of  {nereaae  Of  rotation  due  to 

contraction,  and  therefore  if  tidal  friction  and  contraction  are  at 
work  together  the  epoch*  of  instability  must  recur  more  rarely 
than  if  contraction  alone  acted.  If  the  tidal  retardation  is  suffi- 
ciently great,  the  increase  of  rotation  due  to  contraction  will  be  so- 
far  counteracted  as  never  to  permit  an  epoch  of  instability  to  occur. 
Since  the  rate  of  retardation  due  to  solar  tidal  friction  decreases 
rapidly  as  we  recede  from  the  snn,  these  considerations  accord  with 
what  we  observe  in  the  solar  system.  For  Mercury  and  Venus 
havo  no  satellites,  and  there  is  a  progressive  increase  in  the  number 
of  satellites  as  we  recede  from  the  sun.  Moreover,  the  number  of 
satellites  is  not  directly  connected  with  the  mass  of  the  planet,  for 
Venus  has  nearly  the  same  mass  as  the  earth  and  has  no  satellite, 
and  tho  earth  has  relatively  by  far  the  largest  satellite  of  the  whole 
system.  Whether  this  be  the  true  cause  of  the  observed  distribu- 
tion of  satellite*  amcrjpt  the  planets  or  not,  it  is  remarkable  that 
the  same  cause  also  affords  an  explanation,  as  wo  shs.ll  now  show, 
of  that  difference  between  the  earth  with  the  moon  and  the,  othor 
planets  with  their  satellites  which  has  caused  tidal  friction  to  be 
the  principal  sgent  of  change  with  the  former  but  not  with  the  Case  of 
latter.  In  tho  case  of  the  contracting  terrestrial  mass  we  may  earth  .-<- 
suppose  that  there  was  for  a  long  time  nearly  a  balance  between  moon 
the  retardation  due  to  solar  tidal  friction  and  the  acceleration  <liD*ereLt 
due  to  cor. traction,  and  that  it  was  not  until  the  planetary  mas:  irom 
had  contracted  to  nearly  its  present  dimensions  thst  an  epoch  others, 
of  Instability  could  occur.  It  may  also  be  noted  that  if  there  be 
two  equal  planetary  masses  which  generate  satellite*,  but  under 
rery  different  conditions  as  to  the  degree  of  condensation  of  the 
masses,  the  two  satellites  will  bo  likely  to  differ  in  mass ;  we 
cannot  of  course  tell  which  of  the  two  planets  would  generate  the 
larger  satellite.  Thus,  if  the  genesis  of-  tho  moon  was  deferred 
until  a  late  epoch  in  the  history  of  the  terrestrial  mass,  tho 
mass  of  the  moon  relatively  to  the  earth  would  be  likely  t»  differ 
from  the  mass  of  other  satellites  relatively  to  their  planets.  If 
the  contraction  of  the  planetary  mass  be  almost  completed  before 
the  genesis  of  the  satellite,  tidal  friction,  due  jointly  to  the  satellite 
and  to  the  sun.  will  thereafter  be  the  great  cause  ef  change  in  tho 
sv.stem  :  and  thus  the  hypothesis  that  it  is  the  sole  cause  of  change 
will  give  an  approximately  accurate  explanation  of  the  motion  of 
the  planet  and  satellite  at  any  subsequent  time.  We  have  already 
seen  that  the  theory  that  tidal  friction  has  been  the  ruling  power 
in  the  evolution  cf  tho  earth  and  moon  cooidinates  the  present 
motions  of  the  two  bodies  and  carries  us  back  to  an  initial  state 
when  the  moon  first  had  a  separate  oxistence  as  a  satellite ;  and  the 
initial  configuration  of  the  two  bodies  is  such  that  we  are  led  to 
believe  that  the  moon  is  a  portion  of  the  primitive  earth  detached 
by  rapid  rotation  or  other  causes.  There  seems  to  be  some  reason 
to  suppose  that  the  earliest  form  in  which  tho  moon  had  a  separata 
existence  was  as  a  ring  or  chain  of  meteorites ;  but  this  condition 
precedes  thst  to  which  the  dynamical  investigation  leads  back. 

Let  us  now  turn  to  the  other  planetary  sub-svsUms.  The  satellites 
of  the  larger  planets  revolve  with  short  periodic  times  ;  this  admits 
of  a  simple  explanation,  for  the  sin  all  new  of  their  masses  would 
have  prevented  tidal  friction  from  being  a  very  efficient  cause  of 
change  in  the  dimensions  of  their  orbits,  and  the  largeness  of  tho 
planet's  masses  would  havo  caused  thorn  to  proceed  slowly  in  their 
evolution.  If  tho  planets  bo  formed  from  chains  of  meteorites  or 
of  nebulous  matter,  their  rotation  has  arisen  from  the  excess  of 
orbital  momentum  of  the  exterior  over  that  of  the  interior  matter. 
As  we  have  no  means  of  knowing  how  broad  the  chain  may  havo 
been  in  any  case,  nor  how  much  it  may  have  closed  in  on  the  sun 
in  course  of  concentration,  we  are  unable  to  compute  the  primitive 
angular  momentum  of  a  planet  A  rigorous  method  of  comparison 
of  the  primitive  rotations  of  tho  several  planet*  is  thus  wanting. 
If,  however,  the  planets  were  formed  under  similar  conditions,  then 
we  should  expect  to  find  the  exterior  planots  now  rotating  more 
rapidly  than  the  interior  ones.  On  making  allowance  for  tho  differ- 
ent degree*  of  concentration  of  the  planets,  this  is  the  case.  That 
the  inner  satellite  of  Mars  revolves  with  a  period  of  leas  than  a 
third  of  the  planet '•  rotation  is  perhaps  the  most  remarkaMo  fact  ' 
in  the  solar  system.  The  theory  of  tidal  friction  e-pl&ins  tiiu  ■  v  >l 
perfectly  ;  and  this  will  be  the  ultimate  fate  of  all  anteilit.  s  he-  Xyz„ 
cause  the  solar  tidal  friction  retards  tho  planetary  rotation  vrititoat 
directly  affecting  the  satellite's  orbital  motion.  Numerical  •  ca- 
parison show*  that  tho  efficiency  oi  solar  tidal  friction  in  retailing 
the  terrestrial  and  martian  rotations  is  of  about  the  same  degr.o 
of  importance,  notwithstanding  the  much  greater  distance  of  t_uo 
planet  Mar*.  In  the  above  diacusaion  it  will  have  been  apparent 
that  the  earth  and  moon  do  actually  differ  from  the  other  planets 
to  such  an  extent  as  to  permit  tidal  friction  to  have  been  tbo  most 
important  factor  in  their  history. 

By  an  examination  of  the  probable  effect*  of  solar  tidal  friction  v  .ir- 
on a  contracting  planetary  mass,  we  have  been  led  to  assign  t  mary. 
cause  for  the  observed  distribution  of  satellites  in  the  tolar  system, 
and  this  again  has  itself  afforded  an  explanation  of  how  it  happened 
that  the  moon  so  ori(.vLated  that  the  tidal  friction  of  the  lunar 
tide*  in  the  eauh  should  have  been  alia  to  exercise  so  large  an 
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W«  have  enaeavoured  not  only  to  set  forth  the  in- 
h  tidal  friction  may  hare,  and  probably  baa,  bad  in 
ibe  history  of  the  system,  if  sufficient  timo  be  granted,  but.  also 
to  point  out  what  effects  it  cannot  have  produced.  Those,  invest! - 
^attona  afford  no  ground*  for  the  rejection  of  tbo  nebular  hypo- 
neaia;  bat,  while  they  present  evidence  is  favour  of  the  main 
outlines  of  that  theory,  they  introduce  modifications  of  consider- 
able importance.  Tidal  friction  Is  a  cause  of  change  of  which 
Laplace  a  theory  took  no  account ;  and,  although  the  activity  of 
that  cau.se  may  be  refunded  as  mainly  belonging  to  a  later  period 
thin  the  events  described  in  tbo  uebdar  hypothesis,  yot  it  i 
that  its  influence  has  been  of  great,  and  in  one  instance  of 
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paramount  importance  in  determining  the  present  condition  of  the 
planets  and  their  satellites.  Throughout  the  whole  of  this  dis- 
cussion it  has  been  supposed  that  sufficient  time  is  at  our  dis- 
posal :  Sir  W.  Thomson  and  others  havo,  however,  adduced  l 
ing  which  goo*  to  show  that  the  history  of  the  solar  systc 
be  comprised  within  a  period  considerably  lees  than  a  _ 
million  years.1  It  would  perhaps  be  premature  to  accept  this  aa 
the  final  and  definite  conclusion  of  science.  If,  however,  it  be  con- 
firmed, we  shall  onlv  be  permitted  to  accept  the  doctrine  that  tidal 
friction  has  effected  considerable  modification  in  tho  configuration 
of  the  moon  and  earth,  and  must  reject  the  earlier  portion  of  the 
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TIDOR,  or  Tldore,  an  island  (0*  39'  N.  lat.  and  127* 
23'  E.  long.)  of  the  East  Indian  Archipelago,  off  the  west 
coast  of  Jllolo  (q.v.)  and  south  of  Ternata,  is  nearly  cir- 
cular in  form,  and  has  an  area  of  about  58  square  miles. 
A  volcano  (5900  feet),  now  quiescent,  rises  in  the  centre 
and  occupies  nearly  the  whole  of  the  island  ;  its  sides  are 
densely  covered  with  forests.  The  principal  productions 
are  sago,  rice,  cocoa-nuts,  and  bananas.  Tho  capital,  Tidor, 
on  the  east  coast,  is  a  walled  town  aad  the  seat  of  a  sultan 
tributary  to  the  Dutch.  The  population  is  estimated  at 
"500.  Tidor,  which  is  included  in  the  residency  of  Ter- 
nate, is  administered  by  a  "  controleur." 

TIECK,  Ltjdwio  (1773-1853),  the  most  conspicuous 
figure  of  the  German  romantic  school  of  literature,  was 
born  at  Berlin  on  31st  May  1773.  His  father,  a  rope- 
maker,  was  dry,  sarcastic,  and  matter-of-fact;  his  mother, 
gentle  and  pious,  with  a  leaning  to  mysticism.  Tieck  par- 
took of  both  characteristics :  half  his  work  and  half  his 
genius  seem  a  sceptical  commentary  on  the  other  half. 
He  emancipated  himself  from  the  prosaic  influence  of  his 
father's  house  by  a  passionate  study  of  Shakespeare. 
After  a  brilliant  career  at  school  he  repaired  in  1792  to 
the  university  at  Halle,  and,  returning  to  Berlin  in  1794, 
devoted  himself  to  authorship,  in  which  ho  had  already 
made  experiments.  As  is  so  commonly  the  caso  with  young 
writers  of  genius,  his  first  tales  (Abdallah,  William  Lovell) 
partook  too  largely  of  tho  melodramatic,  and  have  little 
permanent  value.  But  the.  romantic  school  of  Germany, 
a  movement  comparable  to  the  Lako  school  of  England, 
was  already  in  the  air,  and  Tieck  was  deeply  sensitive  to 
its  influence.  He  was  strongly  fascinated  by  two  of  its 
aspects  in  particular — the  reaction  in  favour  of  German 
mediaeval  art  and  tho  revived  interest  in  fairy  tales  and 
folk-lore  in  general.  Inspired  by  his  friend  Wackenroder, 
a  youth  of  pious  ardour  and  most  pious  simplicity,  he 
wrote  his  unfortunately  unfinished  romance  StembalcTa 
Travels,  a  very  gospel  for  the  artist,  at  once  the  comple- 
ment and  tho  antitype  of  Wilhelm  Meitter.  His  studies  in 
popular  literature  resulted  in  the  entertaining  adaptation 


of  Blue  Beard  entitled  Peter  Lxortcht  and  several  kindred 
works.  Fair  Eckbert,  his  masterpiece,  and  the  master- 
piece of  all  romantic  fiction,  came  to  him,  he  said,  by 
inspiration.  He  may  well  be  believed :  no  artifice  could 
have  created  the  pervading  sensation  of  dreamy  solitude 
or  the  intense  thrill  of  the  catastrophe.  The  happy  idea 
of  dramatising  popular  legend  led  to  the  production  of  a 
greatly  improved  Blue  Beard,  and  subsequently  of  Puu 
in  Boot*,  a  satire  on  Kotzebue  and  Iffland,  such  an  alliance 
of  broad  humour  and  dainty  irony  as  we  might  expect  to 
find  in  the  lost  Middle  Comedy  of  Athens. 

It  might  almost  have  been  better  if  Tieck  had  con- 
tinued to  walk  in  his  own  way.  His  was  a  susceptible 
nature,  too  sensitive  for  perfect  independence.  In  1798 
he  made  the  acquaintance  of  the  Schlegels,  and  was  drawn 
into  their  circle.  Novalis,  undoubtedly  the  greatest  genius 
of  the  romantic  Bchool,  was  for  a  time  a  compensation  to 
him  for  the  death  of  Wactcenrodor,  whose  essays  on  art  he 
edited  with  additions  of  his  own.  But  Novalis  himself 
soon  died,  and  the  influence  of  the  Schlegel  circle,  with  its 
bickerings  and  its  "  chopping  and  changing  of  ribs,"  was 
not  wholly  salutary  either  in  a  moral  or  a  literary  point 
of  view.  August  Schlegel  inspired  Tieck  with  a  passion 
for  the  Spanish  drama.  He  also  spent  much  time  on  a 
translation  of  Don  Quixote,  certainly  a  masterpiece,  and 
rendered  Ben  Jonson's  Silent  Woman,  having  previously 
adapted  Volpone.  One  important  production  of  his  own 
nevertheless  belongs  to  this  period,  the  romantic  drama 
of  Genoveva,  enthusiastically  admired  by  so  clear-headed 
and  impartial  a  judgo  as  Bishop  Thirlwall.  Ho  also  pro- 
duced his  delightful  miniature  drama  of  Little  Bed  Riding 
Hood,  and  was  working  with  great  spirit  on  The  Emperor 
Octavian  when  he  was  suddenly  attacked  by  rheumatic 
gout,  which  tormented  him  moro  or  less  for  the  remainder 
of  his  life.  Between  pain  and  unpleasant  literary  disputes 
his  activity  was  long  greatly  impeded.  The  narrowness 
of  his  means  also  troubled  him.  '  He  had  married  the 
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daughter  of  Pastor  Alberti,  and,  although  -ho  was  an  ami- 
able man  and  nothing  is  alleged  against  his  wife,  his 
household  does  not  seem  to  have  been  entirely  comfort- 
able. He  lived  alternately  in  Jena,  Berlin,  and  Dresden, 
where  he  became  very  intimate  with  Stiffens,  and  wrote 
his  powerful  but  dismal  tale,  The  Runenberg.  The  Emperor 
Octavicm  was  completed  in  1804,  with  less  success  than 
had  been  hoped.  In  the  following  year  Tieck  repaired  to 
Italy,  nominally  to  visit  the  baths  of  Pisa ;  but  he  made 
this  medical  injunction  the  plea  for  a  long  stay  in  the 
country.'  The  effect  of  Italian  scenery,  plastic  art,  and 
new  impressions  in  general  was  to  wean  him  from  much 
of  the  mysticism  in  which  he  had  hitherto  indulged,  and 
to  direct  him  to  the  criticism  of  life.  The  transition  to 
his  new  manner  is  indicated  by  the  additions  to  his  former 
tales  and  dramas,  which,  after  several  years  spent  in  wan- 
dering and  in  sickness,  he  published  in  1812.  The  Blvts, 
The  Philtre,  and  The  Goblet  are  tales,  distinguished,  the 
last  two  more  especially,  by  brilliant  colouring  and  elabo- 
rate art.  Fortunatus,  a  drama  in  two  parts,  added  in 
1816,  wants  the  spirit  of  its  predecessors,  but  is  pervaded 
by  a  quiet  sarcastic  humour  exceedingly  enjoyable.  Plays 
and  stories  were  set  in  a  framework  of  (esthetic  conversa- 
tion, and  the  entire  collection  was  entitled  Phantatus.  By 
this  publication  Tieck  settled  accounts  with  the  romantic 
school,  and  could  no  more  be  regarded  as  its  leader. 

Tieck's  power  of  original  composition  failed  him  for 
some  years.  He  devoted  himself  especially  to  antiquarian 
and  dramatic  studies.  In  pursuance  of  the  latter  he  visited 
England,  saw  Kemble  and  Keen  on  the  stage,  and  renewed 
acquaintance  with  Coleridge,  whom  he  had  known  in  Italy! 
The  friendship  of  Solger  was  highly  important  to  him,  and 
helped  him  to  the  clear  definite  principles  of  composition 
and  criticism  in  which  he  had  previously  been  deficient. 
The  period  of  reflexion  gradually  worked  itself  into  a 
period  of  •productiveness,  beginning  with  his  charming 
novelette  of  The  Picture*,  translated  by  Thirlwall.  It  was 
followed  by  a  series  of  similar  works  extending  over  nearly 
twenty  years,  very  unequal  in  value,  but  in  their  best 
examples  belonging  to  a  very  high  class  of  art.  Their  great 
peculiarity  is  the  blending  of  narrative  with  disquisition 
and  comment,  so  thoughtful  and  ingenious  that,  interest- 
ing as  the  action  commonly  is,  the  interruption  is  not 
resetted.  They  havo  usually  a  strongly  marked  ironical 
element,  as  though  the  writer  were  only  half  in  earnest,  a 
self-criticism  of  which  a  great  creative  genius  would  have 
been  incapable,  but  which  bestows  unusual  piquancy  on 
productions  of  the  second  order.  The  Pictures,  already 
mentioned,  is  a  fine  instance  of  the  masterly  conduct  of  a 
story,  and  contains  a  very  original  figure,  the  shrewd, 
sottish,'* graceless  old  painter  Eulenbock,  who,  with  talent 
enough  to  have  made  a  name  and  a  fortune,  gains  a  pre- 
carious livelihood  by  forging  old  masters.  The  Betrothal^ 
also  translated  by  Thirlwall,  is  a  severe  satire  on  hypo- 
critical pietism.  Among  the  best  of  the  other  novelettes 
in  this  style  may  be  mentioned  The  Travellers,  one  of 
the  most  perfect  specimens  of  the  author's  irony ;  Luck 
brings  Brains,  a  fine  study  of  the  power  of  a  weak  charac- 
ter to  rise  to  its  opportunities  when  elevated  by  a  sense  of 
responsibility ;  and  The  Superfluities  of  Life,  an  anecdote 
delightfully  told.  The  Old  Book  and  The  Scarecrow,  two 
of  the  most  fantastically  imaginative,  resolve  themselves 
into  literary  satire.  The  motive  of  the  latter  was  bor- 
rowed by  Hawthorne  in  his  Mother  Rigbtfs  Pipe.  Of 
fictions  with  an  historical  basis,  the  most  popular  are  those 
derived  from  the  lives  of  poets— A  Poet's  Life,  of  which 
Shakespeare  is  the  hero,  and  A  Poets  Death,  relating  the 
aad  history  of  Camoens.  The  Revolt  in  the  Cevennes  is  an 
historical  romance  of  considerable  compass ;  but  Tieck's 
masterpiece  in  this  department  is  his  Witches'  Sabbath,  a 


tale  almost  unparalleled  in  literature  for  its  delineation 
of  heart-breaking,  hopeless  misery.  The  Young  Carpenter 
(1836,  but  commenced  much  earlier)  can  hardly  be  as- 
signed to  any  of  these  classes.  It  has  a  strong  affinity 
to  Wilhclm  Meitter,  and  may  be  compared  with  Sternbald, 
both  for  its  resemblance  and  its  contrast.  Finally,  in 
Vittoria  Accorambona  (1840)  Tieck  takes  yet  another  new 
departure,  indicating  affinities  with  the  modern  French 
school  of  fiction.  The  novel  has  been  translated  into 
English,  but  is  probably  best  known  to  English  readers  by 
Mrs  Carlyle's  half-earnest  half-mocking  admiration  of  the 
hero  Bracciano,  a  Blue  Beard  on  the  highest  principles, 
and  her  wish  that  she  could  have  lived  two  hundred 
before,  "  to  have  been — his  mistress,  not  his  wife." 

These  novels  were  all  written  at  Dresden,  where  Tieck 
had  settled  in  1819.  He  enjoyed  especial  favour  at  court, 
took  an  active  part  in  the  direction  of  the  royal  theatre, 
and  gained  a  new  description  of  celebrity  by  his  semi- 
public  readings  from  dramatic  poets  in  the  court  circle 
According  to  the  almost  unanimous  testimony  of  his  hearers, 
he  was  the  finest  dramatic  reader  of  his  age.  His  daughter 
Dorothea,  who  united  her  father's  literary  talent  to  her 
grandmother's  mystic  piety,  was  of  great  assistance  to  him, 
especially  in  the  translation  of  Shakespeare  which  passes 
under  his  name  Schlegel  had  translated  seventeen  plays. 
Tieck  had  undertaken  to  translate  the  remainder,  and  it 
has  been  generally  supposed  that  he  kept  his  word.  In  fact 
the  translation  was  almost  entirely  executed  by  Dorothea 
Tieck  and  Count  Wolf  Baudissin,  Tieck  contributing 
hardly  anything  but  his  advice  and  his  name.  The  truth 
slips  out  quite  innocently  in  the  pages  of  his  biographer 
Kopke,  and  is  fully  told  by  Gustav  Freytag  (Im  Neuen 
Reich,  January  1880).  During  his  residence  at  Dresden 
he  collected  his  critical  writings,  produced  his  excellent 
translation  of  the  English'  dramatists  anterior  to  Shakes- 
peare, and  edited  the  works  of  Novalis,  Kleist,  Lena,  and 
other  contemporaries.  In  1842  he  accepted  the  invitation 
of  Frederick  William  IV.  to  settle  in  Berlin,  where  he  had 
already  been  to  conduct  the  representation  of  the  Antigone 
with  Mendelssohn's  music  He  found  himself  but  little 
in  his  element  in  the  city  of  his  birth,  and  the  dramatic 
representations  directed  by  him,  including  revivals  of  some 
of  his  own  plays,  were  rarely  successful..  In  1851  hia 
health  failed  entirely,  and  he  withdrew  altogether  from 
the  world.    He  died  on  28th  April  1853. 

Though  not  a  writer  of  the  highest  rank,  Tieck  ii  nevertheless  a 
nioet  original  genius,  very  unjustly  neglected  by  hia  countrymen. 
The  best  of  hia  compoeitiona  in  the  taste  of  the  romantic  school  are 
absolute  masterpieces ;  and  hia  later  productions,  if  imperfect, 
occupy  a  unique  position  in  literature.  He  may  be  compared  to 
Wieland,  whom  he  decidedly  surpasses,  and  to  Ariosto,  whom  ho 
would  have  more  than  rivalled  if  he  had  been  capable  of  a  great 
sustained  effort  His  susceptibility  and  self-distrust  checked  his 
genius,  but  at  the  aame  time  gave  it  that  peculiar  ironic  flavour 
which  constitutes  its  apecial  distinction.  He  is  like  an  exquisite 
aide  dish,  not  sufficiently  substantial  for  a  full  meal.  The  attempts 
to  extract  a  moral  significance  from  the  stories  in  Phantatus  seem 
entirely  thrown  awsy  ;  the  purpose  of  hia  later  writings,  when 
there  is  any,  ia  always  definite.  Perhaps  the  soundest  criiicista 
upon  him,  at  bottom,  is  Heine's  in  hia  Romantic  School,  though 
written  at  a  time  whsn  it  was  hia  cuo  to  show  the  works  of  that 
school  as  little  quarter  as  possible.  Carlyle'a  criticism  is  excellent 
but  ooly  refers  to  the  Phantatus. 

The  principal  contribution  to  Tieck'a  biography  is  the  dpliphtful 
book  ol  Rudolf  Kopke  (Leipsic,  1855),  chiefly  drawn  from  his  oral 
communications  and  containing  his  opinions  on  a  number  of  subjects. 
Particulars  of  his  residence  st  Dresden,  more  especially  of  his  con- 
nexion with  the  theatre,  are  (riven  in  the  memoirs  of  Frieseu 
(Weimar,  1871).  Tales  from  Phantatus  have  been  translated  in 
Carlyle's  Specimens  of  German  Romanes,  snd  are  reprinted  in  his 
miscellanies.  A  greatly  inferior  version,  in  some  pieces  unscrupu- 
lously altered  from  Carlyle,  was  published  in  1845  with  au  elaborate 
preface  signed  by  J.  A.  F.,  who  does  not,  however,  appear  to  havu 
been  the  translator  Several  of  Tieck'a  other  works  have  been 
translated  into  English,  but  the  only  remarkable  rendering  is 
Bishop  Thirlwall's  of  The  Pictures  and  The  Betrothal  A 
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plate  chronological  list  of  his  writings  is  apponded  to  Kopkc's 
work.  "  (R.6.) 

TIEDEMANN,  Fjuedeich  (1781-1861),  German  anato- 
mist and  physiologist,  the  son  of  a  philosopher  and 
psychologist  of  considerable  repute,  wa3  born  at  Ca&sel  on 
23d  August  1781.  He  graduated  in  medicine  at  Marburg 
in  1804,  but  soon  abandoned  practice  owing  to  disappoint- 
ment at  hi  a  failure  to  check  his  father's  last  illness.  Re- 
pcllod  on  the  ono  hand  by  the  brilliant  but  unsubstantial 
discourses  of  Schelling  on  the  "Naturphilosophio,"  and 
attracted  on  the  other  hand  by  tho  practical  skill  and  in- 
telligence of  the  surgical  anatomist  Sommering,  he  returned 
to  the -study  of  natural  science.  He  betook  himself  to 
Paris,  and  became  an  ardent  follower  of  Cuvier.  On  his 
return  to  Germany  he  maintained  the  claims  of  patient 
*-nd  sober  anatomical  research  against  the  prevalent  specu- 
lations of  the  school  of  Oken  (see  Oxen  and  Morphology ), 
whose  foremost  antagonist  he  was  long  reckoned.  His 
manifold  labours  in  the  field  of  Cuvierian  anatomy  cannot 
be  recorded  here ;  but  his  remarkable  studies  of  the  de- 
velopment of  the  human  brain,  as  correlated  with  his 
father's  studies  on  the  development  of  intelligence,  may 
be  mentioned.  He  spent  most  of  his  life  (from  1816)  as 
professor  of  anatomy  and  physiology  at  Heidelberg,  and 
died  at  Munich  on  22d  January  1861. 

TIENTSIN  is  the  largest  commercial  city  in  Chih-li, 
toe  metropolitan  province  of  China.  It  is  situated  in 
39*  7'  N.  lat  and  117*  11'  E.  long.,  at  the  junction  of  the 
Peiho  and  the  Wan-ho,  which  is  connected  by  the  Grand 
Canal  with  the  Yang-tare- kiang.  It  is  a  prefectural  city, 
and  the  residence  of  the  viceroy  of  the  province  during  a 
great  portion  of  the  year.  The'  town  is  built  on  a  vast 
alluvial  plain,  which  extends  from  the  mountains  beyond 
Peking  to  the  sea,  and  through  which  the  Peiho  runs 
a  circuitous  course,  making  the  distance  by  water  from 
Tientsin  to  the  coaat  about  70  miles,  as  against  35  miles 
by  road.  The  soil  of  the  surrounding  country  being 
strongly  impregnated  with  soda  and  nitre  is  not  fertile, 
but  produces  sorghum  and  other  coarse  grains.  The  city 
walls  are  well  built,  though  not  always  kept  in  good  order, 
and  measure  about  three  quarters  of  a  mile  each  way.  As 
in  all  Chinese  cities,  the  more  wealthy  inhabitants  live  ia 
the  suburbs,  but  even  their  houses  have  a  mean  appear- 
ance, being  built  mainly  of  mud-  or  dried  bricks.  The 
streets  are  for  the  most  part  unpaved,  and  in  wet  weather 
are  little  better  than  quagmires.  Some  improvements 
have,  however,  been  made  in  this  respect  of  late.  The 
city  has  always  been  a  great  commercial  depot  In  1885 
the  foreign  imports  amounted  to  £3,226,972  and  the  ex- 
ports to  £980,852,  and  375  foreign  vessels  of  279,829 
tons  visited  tho  port  tea  to  the  value  of  about  £904,496 
being  landed  for  carriage  overland,  via  Ealgan  and  Kiachta, 
to  Siberia.  During  the  winter  the  river  is  frozen,  so  that 
communication  has  to  be  carried  on  overland  to  Chin-kiang 
on  the  Yang-taze-kiang,  to  which  point  also  a  line  of  tele- 
graph (now  extended  to  Peking)  was  opened  in  1 881 .  The 
principal  articles  of  import  are  shirtings,  drills,  T-cloths, 
jeans  and  twills,  opium,  woollens,  steel,  lead,  needles, 
Japanese  sea  weed,  and  sugar;  and  of  export,  skins,  beans 
and  pease,  straw  braid,  coal,  dates,  wool,  tobacco,  and 
rhubarb.  The  coal  exported  is  brought  from  the  Kaiping 
colliery  to  the  east  of  Tientsin;  its  output  in  1885  was 
181,039  tons,  54,976  tons  more  than  in  1884.  An  ex- 
perimental railway  nearly  two  miles  long  has  lately  been 
constructed  at  Tientsin. 

In  1853  Tientsin  was  besieged  by  an  army  of  Talrfng  rtbela, 
which  had  bean  dcUrhcd  from  the  main  force  at  Nanking  for  the 
capture  of  Peking.  The  defenoaa  of  TienUin,  howevw,  aavad  the 
capital,  and  the  rebels  wars  forced  to  retreat.  Five  years  lata*  Lord 
Elgin,  accompanied  by  the  representative  of  Franco,  steamed  up  the 


possession  of  the  town.  Hera  the  treaty  of  1858  waa  signed.  Two 
Years  later,  ia  consequence  of  the  treacherous  attack  made  on  the 
English  plenipotentiary  the  preceding  year  at  Tako,  the  city  and 
suburbs  were  occupied  by  an  allied  English  and  French  force,  and 
were  held  for  two  yeara.  The  city  was  constituted  an  open  port. 
On  tho  establishment  of  Roman  Catholic  orphanages  soma  years 
later  the  pretensions  of  the  priesta  so  irritated  the  people  that  on 
the  occurrence  of  an  epidemic  in  the  schools  they  attacked  the 
French  and  Russian  establishments  and  murdered  twenty  of  the 
foreign  inmates  besides  numbers  of  their  native  followers.  The 
Chinese  Government  at  once  suppressed  the  riot,  and  sent  a  repre- 
eentative  to  Europe  to  apologue  for  the  outbreak. 

TIERNEY,  Geoece  (1761-1830),  an  English  Whig 
politician,  was  born  at  Gibraltar  on  20th  March  1761, 
being  the  son  of  a  wealthy  merchant  resident  in  Spain. 
He  was  sent  to  Peterbouse,  Cambridge,  where  he  took  the 
degree  of  LL.D.  in  1784,  and  was  called  to  the  bar;  but, 
having  inherited  an  ample  fortune,  he  abandoned  law  and 
plunged  into  politics.  He  contested  Colchester  in  1788, 
when  both  candidates  received  the  same  number  of  votes, 
but  Tierney  was  declared  elected.  He  was,  however,  de- 
feated in  1790.  He  sat  for  Southwark  from  1796  to  1806, 
and  then  represented  in  turn  Athlone  (1806-7),  Bandon 
(1807-12),  Appleby  (1812-18),  and  Knaresborough  (1818- 
30).  When  Fox  seceded  from  the  House  of  Commons, 
Tierney  becamo  a  prominent,  if  not  the  leading,  opponent 
of  Pitt's  policy.  It  was  perhaps  for  this  reason  that  hs 
was  disliked  by  Fox.  In  1797— such  was  the  height  of 
political  passion  at  thiB  epoch — Wilberforce  noted  in  his 
diary  that  Tierney's  conduct  was  "truly  Jacobinical";  and 
in  May  1798  Pitt  accused  him  of  want  of  patriotism.  As 
the  words  were  not  withdrawn,  a  duel  ensued  at  Putney 
Heath  on  Sunday,  27th  May  1798;  but  neither  combatant 
was  injured.  In  1803  Tierney,  partly  through  gratitude 
for  the  peace  which  had  been  ratified  with  France  and 
partly  because  Pitt  was  out  of  office,  joined  the  ministry 
of  Addington  as  treasurer  of  the  navy,  and  was  created  a 
privy  councillor;  but  this  ill-advised  step  alienated  many 
of  his  supporters  among  tho  middle  classes,  and  offended 
most  of  the  influential  Whigs.  On  the  death  of  Fox  he 
joined  (1806)  the  Grenville  ministry  as  president  of  the 
board  of  control,  with  a  seat  in  the  cabinet,  and  thus 
brought  himself  once  more  into  line  with  the  Whigs. 
After  the  death  of  Ponsonby  in  1817  Tierney  became  the 
recognised  leader  of  the  opposition  in  the  House  of  Com- 
mons. In  the  neutral  ministry  of  Canning,  the  place  of 
master  of  the  mint  was  held  by  him,  and  when  Lord 
Goderich  succeeded  to  the  lead  Tierney  was  admitted  to 
the  cabinet ;  but  he  was  already  suffering  from  ill-health 
and  took  little  part  in  its  deliberations.  He  died  suddenly 
at  Savile  Row,  London,  on  25th  January  1830. 

Tierney  waa  a  ahrewd  man  of  the  world,  with  a  natural  aptitude 
for  basinets.    His  powers  of  sarcasm  were  a  causa  of  terror  to  bia 
adversaries,  and  hia  presence)  in  debate  waa  much  dreaded.  His 
argnmenta  were  felicitous,  and,  though  he  never  aimed  at  the  high- 
est flights  of  eloquence,  his  choice  of  language  waa  the  theme  of 
constant  admiration.    Lord  Lytton,  in  hia  poem  o'  D 
alludes  to  "Tierney's  airy  tread,"  and  praises  hia 
vigorous"  attack,  in  which  he  inflicted,  "i  - 
fatal  wound  on  his  opponent. 

TIERRA  DEL  FUEGO,  a  large  archipelago  at  the 
southern  extremity  of  South  America,  from  which  it  is 
separated  by  Magellan  Strait,  at  the  Narrows  and  other 
points  scarcely  a  mile  wide.  The  group,  lies  between 
52'  40'  and  55'  59'  S.  lat  and  63*  30'  and  74'  35NW.  long, 
stretching  nearly  in  a  line  with  the  Patagonian  Andes  for 
over  400  miles  north-west  and  south-east  between  Capes 
Pillar  and  Horn,  and  for  about  270  miles  west  and  east 
from  Cape  Pillar  to  Cape  Espiritu  Santo  (Catherine  Point) 
in  the  north;  southwards  it  tapers  to  120  miles  between 
Capes  Horn  and  St  Diego,  the  latter  being  continued  east- 
wards to  Staten  Island,  which  is  not  usually  included  in 
the  group.  Although  on  ordinary  maps  this  region  pre- 
to  the  eve  a  hopelessly  confused  aggregate  of  islands, 
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channels,  and  fjord-like  inlets,  u  if  it  had  been  attbmerged 
sufficiently  to  convert  ita  deep  valleys  and  gorges  into 
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Map  of  Tiena  del  Fuego, 

marine  passages,  bays,  and  bights,  it  is  nevertheless  clearly 
disposed  in  three  main  sections,  which  may  be  conveniently 
named  East,  West,  and  South  Fuegia. 

East  Fuegia  consists  of  the  single  island  of  King 
Charles's  South  Land  (eastern  Tierra  del  Fuego),  which  is 
very  much  larger  than-  all  the  rest  of  the  group  together, 
being  considerably  over  200.  miles  long  from  north  to 
south.  It  obviously  forms  a  southern  extension  of  the 
Patagonian  pampas,  which  it  greatly  resembles  in  its  phy- 
sical constitution,  climate,  flora,  and  fauna.  The  low- 
lying,  fiat  or  slightly  rolling  plains  are  covered  with  a  rich 
growth  of  tall  herbage,  which  is  frequented  by  the  rhea, 
guanaco,  and  other  animals  common  to  the  adjoining  main- 
land, and  also  peopled  by  a  branch  of  the  same  Tehuelche 
(Patagonian)  family.  In  the  south  a  long  peninsula  pro- 
jects westwards  to'tho  Pacific.  This  western  limb  as- 
sumes a  mountainous  character,  Mount  Darwin  (6800  feet) 
being  situated  about  midway  on  its  south  side  and  Mount 
Sarmiento  (6900,  or  perhaps  7000  foot),  the  culminating 
point  of  the  archipelago,  much  nearer  the  Pacific.  Although 
generally  supposed  to  be  volcanic,  this  peak  presents  such 
extremely  precipitous,  in  fact,  almost  vertical  flanks  that 
John  Boil  considers  it  more  probably  "a  portion  of  the 
original  rock  skeleton  that  formed  the  axis  of  the  Andean 
chain  during  the  long  ages  that  preceded  the  great  vol- 
canic outbursts  that  have  covered  the  framework  of  the 
western  side  of  8outh  America."1  This  is  altogether  an 
alpino  region  with  numerous  snow-clad  summit*  and  gla- 
ciers descending  down  to  tho  sea  (Darwin). 

Along  the  south  side  of  East  Fuegia  flows  Beagle 
Channel,  about  55'  S.  lat.,  separating  it  from  South 
Fuegia,  which  comprises  the  islands  of  Hoste,  Navarin, 
Gordon,  Londonderry,  Stewart,  Wollaston,  and  numerous 
islets,  disposed  in  triangular  form  with  the  base  on  Beagle 
Channel  and  tho  apex  at  tho  rocky  headland  of  Cape  Horn. 
At  its  western  end  Beagle  Channel  takes  the  namo  of 
Darwin  Sound,  which  leads  to  the  Pacific  at  Londonderry 
and  Stewart  Islands.  North  of  theso  lies  Brecknock 
Peninsula,  tho  westernmost  extension  of  East  Fuegia,  cut- 
ting off  South  Fuegia  from  Clarence  Island  and  Desola- 
tion Land,  which  with  Dawson  Island  and  numerous  rocks 
and  islets  constitute  West  Fuegia.  Desolation  Land,  so 
named  by  Cook,  who  supposed  it  to  form  a  continuous 
mass  stretching  from  the  western  entrance  of  Magellan 
Strait  to  Cockbum  Channel,  really  consists  of  at  least 
three,  and  possibly  moro  islands,  separated  from  each 
other  by  very  narrow  channels  flowing  between  the  Pacific 
and  tho  western  branch  of  Magellan  Strait,  The  name 
Desolation  has  been  icservcd  for  the  northern  member  of 
tho  group  terminating  at  Cape  Pillar;  tho  one  next  to  it 
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has  been  called  Santo  Ifiez ;  the  other  or  others  are  still 
unnamed.  When  Ball  passed  through  the  strait,  he  was 
shown  one  of  the  narrow  sounds  "  which  have  lately  been 
ascertained  to  penetrate  entirely  through  whet  used  to  be 
considered  a  single  island"  (op.  tit.,  p.  241). 

Lying  almost  in  a  liu*  with  the  main  Andean  tvis,  both  West 
and  South  Fuegia  aro  essentially  highland  regions,  conforming  in 
their  general  characteristics  to  tho  intervening  western  extension 
of  East  Fuegia.  As  compared  with  the  great  mass  of  the  latter, 
they  are  everywhere  extremely  ruggod  and  mountainous,  having 
a  mean  elevation  of  not  leas  than  3000  feet,  a  much  rooiater  climate, 
and  arboreal  instead  of  grassy  vegetation.  The  isothermals  of 
32*  Fahr.  for  July  (winter)  and  50*  Fahr.  for  January  (summer),  with 
a  mean  annual  temperature  of  42*  Fahr.,  show  that  tolerably  mild 
winters  are  followed  by  cool  summers,  both  seasons  being  accom- 
panied by  overcast  slues,  constant  and  sudden  changes  from  fair  to 
foul  weather ;  whilst  fogs,  mists,  rains,  snows,  and  high  winds 
(prevailing  throughout  the  year)  endanger  the  navigation  of  the 
intricate  inland  channels,  and  render  the  archipelago  one  of  the 
dreariest  regions  on  the  globe. 

A  botanical  parting  line  seems  to  bs  constituted  by  the  range  of 
rtQla  running  back  of  Punta  Arenas  along  the  east  aide  of  Brunewick 
Peninsula  (which,  although  attached  by  a  narrow  neck  of  land  to 
Patagonia,  belongs  physically  to  the  insular  domain),  and  termin- 
ating at  Cape  Froward  (63*  64'  8.  bit),  the  southernmost  point  of 
the  American  mainland.  West  and  south  of  this  line  the  pampas 
are  replaced  by  lofty  mountains  clothed  with  a  dense  forest  vege- 
tation from  the  water's  edge  to  heights  of  1000  and  1200  feet, 
above  which  stretches  a  tone  of  peaty  soil  with  stunted  alpine 
plants  as  far  as  the  snow  line  (3000  to  3500  feet).  The  forest 
species  are  chiefly  an  evergreen  beech  (Fagut  antarctiea,  S.)  and 
the  winter  bark  ( W inieria  aromatica),  also  evergreen,  with  tali 
smooth  stem  and  glossy  leaves  like  the  laurel.  Wild  celery,  cress, 
cochlearia,  and  other  anti-scorbutic  plants  occur  on  both  sides  of 
Magellan  Strait,  and  the  beech  nourishes  a  large  yellow  mushroom, 
which,  with  the  berries  of  a  dwarf  shrub,  is  tho  only  vegetable  food 
of  the  natives. 

In  West  and  South  Fuegia  the  fauna  is  restricted  mainly  to  two 
specie*  of  fox,  a  bat,  rats,  mice,  the  sea  otter,  the  penguin  and  other 
aquatic  birds,  and  various  cetaceans  in  the  surrounding  waters. 

To  the  three  geographical  divisions  correspond  three  well-marked 
ethnical  groups, — the  Onas  of  East,  tha  Yaghans  of  South,  and 
the  Alacalufs  of  West  Fuegia.  The  first  are  estimated  to  number 
2000,  the  others  3000  each,  making  a  total  population  of  some 
8000  for  the  whole  archipelago.  The  Onas  are  Patagonian*  who 
have  crossed  the  strait  The  Alacalufs  are  also  immigrants  from 
the  mainland,  but  probably  they  came  at  an  earlier  date,  and  from 
tho  western  uplands,  being  apparently  a  branch  of  the  Auca  (Arau- 
'  t)  race  of  the  Patagonian  and  Chilian  Cordilleras.  They 
altogether  in  speech  both  from  the  Onas,  with  whom  they 
scarcely  anywhere  in  contact,  and  from  the  Yahgana,  who  are 
the  true  aborigines  of  the  archipelago.  These  last  are  in  exclusive 
possession  of  South  Fuegia,  and  also  occupy  the  north  side  of 
Beagle  Channel  about  Mount  Darwin  and  further  west.  To  them 
alone  missionary  enterprise  has  hitherto  been  extendod,  and  the 
English  station  of  Ushiwaya  on  Beagle  Channel  has  for  some  years 
been  the  only  centre  of  civilising  influence*  in  the  archipelago. 
As  Lieutenant  Bove  of  the  Italian  Antarctic  expedition  has  made 
a  special  study  of  this  branch,1  they  are  much  better  known  than 
cither  of  the  neighbouring  races.  If  they  represent  an  earlier 
Araucarrian  immigration  than  that  of  the  Alacalufs,  their  ex- 
tremely low  social  state,  on  which  all  observers  are  unanimous, 
may  bo  regarded  as  tho  result  of  degradation  from  a  higher  con- 
dition during  their  long  sojourn  in  their  present  inhospitable  en- 
vironment But  it  seems  more  probable  that  they  are  the  direct 
descendant*  of  the  primitive  race  by  which  tho  archipejago  has 
been  occupied  from  a  vastly  remote  period,  as  is  shown  by  the  very 
great  number  of  kitchen-middens  recently  discovered  on  the  const 
Although  taller  than  the  Negritoes  of  the  eastern  hemisphere 
(4  feet  10  inches  to  5  feet  4  inches),  the  Yahgans  present  in  some 
respects  a  more  debased  type,  characterixed  by  low  brows,  prominent 
xygomatic  arches,  large  tumid  lips,  flat  nose,  loose  wrinkled  skin 
("  pclle  grinxoaa  e  eadente,"  says  Bove),  black  restless  eyes  very  wido 
apart,  coarse  black  unkempt  hair,  and  head  and  chest  dispropor- 
tionately large  compared  with  the  extremely  slender  and  outwardly 
curved  legs,  conveying  an  impression  of  top. heaviness  like  that  of 
the  Akkas  of  equatorial  Africa.  Their  mental  qualities  are  on  the 
same  low  level,  as  is  indicated  by  the  almost  total  absence  of  clothing 
under  such  inclement  sluci,  by  tho  brutal  treatment  of  their  women, 
who  when  old  and  useless  aro  often  eaten,  by  the  lack  of  human 
affections  or  love  of  offspring,  who  in  rough  weather  are  thrown 
overboard  (Dr  Fenton),  cither  as  a  pcaco  offering  to  the  spirits  of 
the  storm  or  to  lighten  the  canoe,  and  by  many  repulsive  practices 
connected  with  their  food  and  social  rmbits.   'The  tribal  organiza- 
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tlon  has  not  yet  been  reached,  each  family  drele  livm™  apart  ami 
combining  only  in  small  groups  against  some  common  enemy,  but 
recognizing  uo  hereditary  chief  or  eren  any  temporary  leader.  Yet 
the  missionaries,  who  hare  reduced  the  language  to  writing  (Gospel 
of  St  Lnke,  London,  1881).  aaaert  that  it  contains  no  less  than  30,000 
words,  although  the  numerals  stop  at  five,  already  a  compound 
form  {cu-path-pa),  and  although  the  same  word  expresses  both  hand 
w&  finger.  But  they  hare  obriously  failed  to  distinguish  between 
distinct  terms  and  the  endless  grammatical  intricacies  iu  which 
this,  like  so  many  other  rude  forms  of  speech,  is  still  involved. 

Since  18S1  the  eastern  portion  of  FuegU  (with  Staten  Island) 
lias  belonged  to  the  Argentine  Ronublio  and  the  western  to  Chili. 
The  boundary  line,  which  is  purely  conventional,  runs  from  Capo 
Etpirilu  Santo  due  south  to  Beagle  Channel.  Neither  power  lias 
hitherto  occupied  any  part  of  Fuegio,  except  PunU  Arenas  (Sandy 
Point)  on  the  Patagoniau  side  of  Magellan  Strait,  where  the  Chilians 
hare  for  some  years  maintained  a  convict  and  coaling  station. 

Fueria  was  discovered  by  Magellan  in  1520,  when  ho  sailed 
through  the  strait  named  after  him,  and  called  this  region  the 
"Land  of  Fire,"  either  from  now  extinct  volcanic  flames,  or  much 
more  probably  from  the  fires  kindled  by  the  natives  along  parts 
of  his  course.  In  1S78  Drake  first  sighted  the  point  which  in 
1614  was  named  Capo  Hoorn  (Anglicized  Horn)  by  the  Dutch  navi- 
gators Lemaire  and  Schouten.  In  1819  the  brothers  Nodal  first 
circumnavigated  the  archipelago,  which  was  afterwards  vi»ited  at 
intervals  by  Wood  and  Narborough  (1670),  Genncs  and  Froger 
(1096),  Byron  (1781).  AVallis  and  Carteret  (1767),  Cook  (1768),  and 
Wedded  (1822).  But  no  systematic  exploration  was  attempted 
until  the  British  Admiralty  undertook  a  thorough  surrey  of  the 
whole  group  by  King  (1826-28)  and  Fitiroy  (1831-36).  The  latter 
expedition  of  the  "  BcaaU")  was  accompanied  by  Charles 

Darwin,  then  a  young  man.  To  these  sdmirahlo  surveys  is  due 
most  of  the  preset  geographical  terminology  of  the  archipelago. 
Since  then  the  work  of  exploration  has  been  continued  and  nearly 
completed  by  Dumont  dTrville  (1837),  Charles  AVilkes  (1*39), 
Parker  Snow  (1855),  Bove  (1883),  aud  various  English,  American, 
and  Roman  Catholic  missionaries. 

BiUtognpki.—Dt  Broam,  JTUhjIrt  Jo  yatttfaltoiu  a\tr  Ttmt  Antlmlf,  PirU, 
1714  ;  J.  Bu»0a*T.  HUtcrt  of  r«yt|re>  nnj  Ditc-ortrlm  In  tt>  South  jo,  London, 
1*03-17  ;  J.  W»d.Uti  A  I'oiivjf*  tominl,  fat,  and  to  TIittm  M  r*w. 

London,  ISM  ;  Cliarlca  Darwin,  /oiimul  of  LutcrOut,  lit.,  dvrtKy  (*«  Voyagt  of 
(Of  "  Km  fit'  r»n>»J  fA«  ll'irU,  London,  1S« ;  W.  P«i*«r  Snow.  A  Two  Yuri 
Crtit  of  rimu  M  rurjo.  London,  lair  ;  O.  ««rruin.  "  La  T«rt»  <lt  Fen,"  In 
Bull.  1I1  Iu  Sot  At  Oiojr.,  NortmW  1ST*;  J.  O.  Kohl.  CrtrX.  J.  KnMtckvnf 
nl",  *c,  nir  UaotlUm't  Sum,  Herllo,  1ST7  ;  "La  Tens  d»  Keu  et  of 
Bsbitanta,*  la  Jtminnt  J"  Xtlnuyn*  fut^lfwi  Anguit  1S7S;  P.  Lovlaatn, 
Ajr»n'.i  Itnojrafti  on  Atanwl  <7«oit>./M  tulta  Tnru  «M  fvooo.  Tin  In,  1SS4; 
John  Ball,  ffott,  0/  u  N.itvrolUt  in  So*t\  Amtrim,  L»n<l°n.  iaa7  ;  R.  W. 
Oopplng»r,  Cruit  of  Oo  "  A'tH'  London,  4th  «L  1SU  ;  O.  Ser*l.  A  nlivpUafia 
Turn  Mia  }<uyUi,  Routt,  ISS1  ;  II « in  on  U.U,  "  Eait  Ku^gla,"  Iu  ttlomnnn'o 
MUUilnnen,  itmf  1SS7  ;  and  tht  workj  ahtadr  miolloatd.  (A.  H.  K.)_ 

TIFFIN,  a  city  of  the  United  States,  in  Seneca  county 
(of  which  it  is  the  comity  scat),  Ohio,  stands  upon  tho 
Sandusky  river,  in  41*  T  N.  lat.,  83*  11'  W.  long.,  42  miles 
south-east  of  Toledo.  The  city  is  situated  in  the  midst  of 
an  agricultural  region,  for  which  it  serves  as  a  shipping 
and  supply  point,  and  has  three  railroads — the  Baltimore 
and  Ohio,  the  Indiana,  Bloomington,  and  Western,  and  tho 
North -Western  Ohio.  It  is  the  seat  of  Heidelberg  College, 
one  of  the  minor  educational  institutions  of  the  State. 
Tiffin  had  in  1880  a  population  of  7879,  an  increase  of 
2231  over  that  in  1870. 

TIFLIS,  capital  of  the  provinco  of  the  same  name  and 
of  Russian  Caucasia,  is  picturesquely  situated  (44*  48'  E. 
long.,  41*  42'  N.  lat.)  at  tho  foot  of  high  mountains,  on 
both  banks  of  the  river  Kur,  some  500  feet  above  the  Jevcl 
of  the  Black  Sea.  The  heat  in  summer  is  excessive,  owing 
to  the  confined  position;  but  tho  surrounding  hills  (1350 
to  2400  feet)  shelter  tho  town  effectively  from  the  cold 
winds  of  a  generally  sovcro  winter.  A  largo  square,  the 
cathedral,  one  or  more  handsome  streets,  gardens,  bridges, 
many  fine  or  neat  buildings — among  them  tho  grand-ducal 
palace,  the  opera-house,  and  tho  musoum — European  shops, 
the  club  or  circle,  hotels,  and  public  offices  aro  evidence 
that  Western  civilization  has  not  only  penotrated  but  has 
long  prevailed  in  this  geographically  remote  town.  Of  its 
54  churches  26  are  Armenian,  2  Lutheran,  and  1  Catholic. 
The  (Sion)  cathedral  traces  back  its  origin  to  the  5th.  cen- 
tury ;  but  in  the  interval  it  has  suffered  much  and  often. 
Other  churches  date  from  the  14th  and  15th  centuries, 
the  Armenian  cathedral  of  Vank  from  1480,  and  the 
Catholic  church  from  the  14th  century.    Tiflis  has  two  I 


gymnr.yia  and  pro-gymnasia  lor  boys  and  two  for  girls,  aud 
a  number  of  other  schools ;  several  scientific  societies,  of 
which  the  Caucasian  branch  of  the  geographical  society  is 
well  known  j  an  astronomical  and  a  physical  observatory ; 
and  a  public  library.  The  manufactures  of  tho  place  are 
limited  to  a  few  cotton  and  silk  factories,  tanneries,  soap- 
works,  and  brick-works.  But  tho  petty  trades  are  largely 
developed ;  and  the  artisans  of  Tiflis  (about  8000)  aro  re- 
nowned as  silversmiths,  gunsmiths,  and  sword-makers. 
Since  1883  Tiflis  has  been  in  railway  connexion  with  Poti 
and  Batum  on  the  Black  Sea  and  with  Baku  ou  the  Cas- 
pian; but  tho  lino  from  Russia  to  Vladikavkaz  has  not 
yet  crossed  the  main  chain  of  the  Caucasus  The  trade 
is  of  great  importance,  as  Tiflis  is  the  chief  centre  for  the 
import  of  raw  Bilk  and  /silken  goods,  raw  cotton,  carpets, 
and  dried  fruits  from  Persia,  as  well  as  from  trans-Cnncasia, 
while  a  variety  of  manufactured  wares  aro  imported  from 
Russia.  The  foreign  trade  of  trans-Caucasia  with  Asia, 
mostly  carried  on  from  Tiflis,  in  1884  reached  the  value  of 
XI, 729,800  for  exports,  and  £857,070  for  imports.  In 
1883  the  population  numbered  104,024,  as  against  71,051 
in  summer  1865  and  60,085  in  winter,  exclusive  of  a 
garrison  of  6800.  Ethnologicallr,  the  numbers  are — Ar- 
menians 31,180,  Georgians  14,787,  and  Russians  12,142, 
with  an  admixturo  of  about  1200  Germans,  7150  Persians 
(in  summer),  1500  Tatars,  and  some  Jews  and  Greeks. 

Many  chroniclers  and  tra>  ellcrs  have  written  about  Tiflio,  Per- 
haps  one  of  the  fullest  accounts  is  contained  in  Brosset's  edition,  of 


the  Dttei-ir-tion  Giot/rafhtqut  tit  la  Oiorait  (St  Petcisburg,  1842),  by 
the  illegitimate  son  of  WakhUng  VI,  king  of  Koilhli,  who  became 
a  peneioner  of  Peter  tho  Great.  English  travelleis  since  1849  de- 
scrilio  Tiflis  in  its  main  features  lauch  in  the  same  terms.  Lady 
Sheil,  writing  in  1849,  culls  it  "most  thriving,  scth  e,  and  bustling.  * 
Edward  Eaalnick  (i860),  estimating  its  population  st  40,000  and 
the  height  of  the  mountains  overhanging  it  at  3000  feet,  icprcseut*. 
the  plain  in  which  the  city  is  situated  to  be  so  barien  that  "even 
the  Kilr  .  .  .  imparts  to  it  but  a  limited  feitility."  Mounsey 
(1866)  speaks  in  wsnn  torms  of  its  social  charms  and  tho  great 
hospitality  of  its  inhabitant.*,  and  notes  it  as  the  scat  of  government 
'tor  the  "Caucasian  provinces  of  Russia,  hcadquaiter*  of  an  army 
of  150,000  men,  and  the  residenco  of  the  governor-general."  In 
the  old  division  of  Tiflis  three  distinct  tow  ns  were  included,— Tiflis, 
Kal'a  (the  fori),  end  I  .mi  ;  subaeqr.cntly  Tiflia  seems  to  hare  become 
known  as  Siiyidabad,  KaTa  as  Tiflis,  snd  Isni  as  Aulauar.  Kal  a, 
and  I sni  poaicascd  citadels  ;  that  of  the  former  contained  the  church 
of  St  Nicholas  and  a  royal  palsce,  that  of  tho  latter  tho  church 
of  the  Holy  Virgin  and  tho  residence  of  the  archimandrite.  Tho 
town  is  now  divided  into  quarters: — the  Russian  (the  finest  of  all), 
the  German,  the  Armenian,  and  that  in  which  are  congregated 
Jewa,  Mohammedans,  and  the  mass  of  Orientals.  Tiflis  csn  lsy 
claim  to  a  very  considerable  antiquity.  In  455  the  chieftain  of 
Georgia,  Wakhtang.  tran»ferrcd  his  capital  from  Mhtset  to  tho 
warm  springs  of  Tpilisi,  where  he  erected  several  churches  snd  a 
fort  In  570  tho  Persians  took  the  place  snd  made  it  tho  rcsidenco 
of  their  rulers,  but  retained  it  only  for  ten  years.  Tiflis  underwent 
successive  plunderings  and  devastations  at  tho  han<L»  of  the  Greeks 
in  026,  of  one  of  the  commanders  of  Omar  in  731,  of  tho  Khairars 
in  828,  and  of  the  Saracens  in  851.  The  Georgians,  however,  always, 
managed  to  return  to  it  and  to  keep  it  in  their  pormanent  posses- 
sion. In  tho  course  of  tho  succeeding  centuriei  Tiflis-  fell  repeatedly 
ia'.O  Persian  hands  ;  and  it  was  plundered  by  Timur  about  tho  end 
of  the  14th  century.  Afterwards  the  Turks  seized  it  several  times, 
and  towards  tho  end  of  tho  17th  century  tho  Lcsghians  made  attacks 
upon  it  In  1795,  when  the  shah  of  Persia  plundered  Tiflis,  Russia 
sent  troopa  to  its  protsction,  and  the  Russian  occupation  became 
permanent  in  1799. 

TIGER.  Although  this  name  is  often  applied  by  settlers 
and  sportsmen  to  several  of  tho  larger  Ftlidte,  as  the 
leopard  of  Africa  and  tho  jaguar  of  America,  it  should 
properly  bo  restricted  to  the  well-known  striped  species 
of  Asia,  Ftiit  tigri*  of  Linnasus,  an  animal  which  is  only 
rivalled  by  the  lion  in  size,  strength,  and  ferocity  among 
the  cat-like  beasts  of  prey.  It  is  a  true  cat  on  a  large 
scale,  and  possesses  all  tho  essential  characters  of  tho  genus 
as  defined  in  the  articlo  Mammalia  (vol.  xv.  p.  434).  It 
belongs  to  the  section  in  which  the  pupil  of  tho  eye  con- 
tracts under  the  stimulus  of  light  into  a  round  spot  and 
not  a  vertical  slit,  and  in  which  the^hyoid  bone  is 
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nected  loosely  with  tho  skull  by  a  long  ligament,  instead 
of  by  a  continuous  chain  of  bones.  In  these  points  it 
agrees  with  the  lion  and  the  leopard  and  differs  from  the 
common  cat.  Almost  everything  that  is  said  in  tho  article 
Liok  (vol  xiv.  pp.  680-681)  of  the  structure  of  the  skele- 
ton, teeth,  and  claws  of  that  animal  will  apply  equally 
well  to  the  tiger,  the  difference  between  the  two  lying 
mainly  in  the  skin  and  its  coverings.  There  are,  however, 
slight  distinctions  in  the  proportionate  size  of  the  lower 
teeth,  the  general  form  of  the  cranium,  and  the  relative 
length  of  the  nasal  bones  and  ascending  processes  of  the 
maxillaries  by  which  the  skull  of  the  lion  and  tiger  can 
be  easily  discriminated  by  the  practised  observer. 

Although  examples  of  both  species  presont  considerable 
variations  in  size,  and  reliance  cannot  always  be  placed 
upon  alleged  dimensions,  especially  when  taken  from  skins 


Tiger  {Felit  tigrii,  Una.). 


stripped  from  the  body,  it  seems  well  ascertained  that  the 
length  of  the  largest-sized  Bengal  tiger  may  exceed  that  of 
any  lion.  Larger  specimens  are  certainly  recorded,  but  10 
feet  from  the  tip  of  the  nose  to  the  end  of  the  tail  is,  ac- 
cording to  Jerdon,  an  unusual  length  for  a  large  male  tiger. 
The  female  is  somewhat  smaller  and  has  a  lighter  and  nar- 
rower head.  The  tiger  has  no  mane,  but  in  old  males  the 
hair  of  the  cheeks  is  rather  long  and  spreading.  The 
ground-  colour  of  the  .upper  and  outer  parts  of  the  head, 
body,  limbs,  and  tail  is  a  bright  rufous  fawn,  and  these 
parts  are  -beautifully  marked  with  transverse  stripes  of  a 
dark,  almost  black  colour.  The  markings  vary  much  in 
different  individuals,  and  even  on  the  two  Hides  of  the 
same  individual  The  under  parts  of  the  body,  the  inside 
of  the  limbs,  the  cheeks,  and  a  large  spot  over  each  eye 
are  nearly  white.  The  tigers  which  inhabit  hotter  regions, 
as  Bengal  and  the  south  Asiatic  islands,  have  shorter  and 
smoother  hair,  and  are  more  richly  coloured  and  distinctly 
striped  than  those  of  northern  China  and  Siberia,  in  which 
the  fur  is  longer,  softer,  and  lighter  coloured. 

The  tiger  is  exclusively  Asiatic,  but  has  a  very  wide 
range  in  that  continent,  having  been  found  in  almost  all 
suitable  localities  south  of  a  line  drawn  from  the  river 
Euphrates,  passing  along  the  southern  shores  of  the  Caspian 
and  Sea  of  Aral  by  Lake  Baikal  to  the  Sea  of  Okhotsk. 
Its  most  northern  range  is  the  territory  of  the  Amur, 
its  most  southern  the  islands  of  Sumatra,  Java,  and  Bali. 
.Westward  it  reaches  to  Turkish  Georgia  and  eastward  to 
the  island  of  Saghalin.  It  is  absent,  howevor,  from  the 
great  elevated  plateau  of  Central  Asia,  nor  does  it  inhabit 


Ceylon,  Bcrneo,  or  the  ether  islands  of  the  Indo-Ualajrm 
Archipelago,  except  those  named. 

The  principal  food  of  the  tiger  in  India  is  cattle,  deer, 
wild  hog,  and  pea- fowl,  and  occasionally  human  beings. 
The  regular  "  man-eater "  is  generally  an  old  tiger  whose 
vigour  is  passed,  and  whose  teeth  are  worn  and  defective ; 
it  takes  up  its  abode  in  the  neighbourhood  of  a  village, 
the  population  of  which  it  finds  an  easier  prey  than  the 
larger  or  wilder  animals  named  above.  '  Though  chiefly 
affecting  grassy  plains  or  swamps,  it  is  also  found  in  forests, 
and  seems  to  be  fond  of  haunting  tho  neighbourhood  of 
old  ruins.  As  a  rule,  tigers  do  not  climb  trees ;  but  when 
pressed  by  fear,  as  during  an  inundation,  they  have  been 
known  to  do  so.  They  take  to  the  water  readily  and  are 
good  swimmers.  The  tigers  of  tho  Sundarbans  (Gai  ges 
delta)  continually  swim  from  one  island  to  tho  other  to 
change  their  hunting-grounds  for  deer.  The  following 
extract  from  Sir  J.  Fayrer's  Royal  Tiger  of  Btngal  (1875) 
may  complete  this  notice  of  the  tiger's  habits. 

"  Tho  tigress  gives  birth  to  from  two  to  five,  even  six  cub* ;  but 
three  is  s  frequent  number.  She  is  a  most  affectionate  and  attached 
mother,  and  generally  guards  and  trains  her  young  with  the  most 
watchful  solicitude.  They  remain  with  her  until  nearly  full-grown, 
or  about  the  second  year,  when  tbey  are  able  to  kill  for  themselves 
and  begin  life  on  their  own  account.  Whilst  they  remain  with 
her  she  is  peculiarly  vicious  and  aggressive,  defending  them  with 
the  greatest  courage  and  energy,  andwben  robbed  of  them  is  terrible 
in  her  rage  ;  but  she  has  been  known  to  desert  them  when  pressed, 
and  even  to  eat  them  when  starred.  As  soon  as  they  begin  to 
require  other  food  tbsn  her  milk,  she  kills  for  them,  teaching  them 
to  do  so  for  themselves  by  practising  on  small  animals,  such  a* 
deer  and  young  calves  or  pigs.  At  these  times  she  is  wanton  and 
extravagant  in  her  cruelty.  Killing  apparently  for  the  gratification 
of  her  ferocious  and  bloodthirsty  nature,  and  perhaps  to  excite  and 
instruct  the  young  ones,  and  it  is  not  until  they  are  thoroughly 
capable  of  killing  their  own  food  that  she  separates-  from  them. 
The  young  tigers  are  far  more  destructive  than  the  old.  They  will 
kill  threo  or  four  cows  at  a  time,  whilst  the  older  and  more  ex- 
perienced rarely  kill  more  than  one,  and  this  at  intervals  of  from 
three  or  four  days  to  a  week.  For  this  purpose  the  tiger  will  leave 
its  retreat  in  tho  dense  jungle,  proceed  to  the  neighbourhood  of  » 
village  or  gowrie,  where  cattle  feed,  aud  during  tho  night  will  stenl 
on  and  strike  down  a  bullock,  drag  it  into  a  secluded  place,  and 
then  remain  near  the  "rourrie,"  or  "kill,"  for  several  days,  until 
it  has  eaten  it,  when  it  will  proceed  in  search  of  a  further  supply, 
and,  having  fonnd  good  hunting  ground  in  the  vicinity  of  a  village 
or  gowrie,  continue  its  ravages,  destroying  one  or  two  cows  or 
buffaloes  a  week.  It  is  very  toad  of  the  ordinary  domestic  cattle, 
which  in  the  plains  of  India  aTe  generally  weak,  half- starved, 
under-sized  creatures.  One  of  these  is  easily  struck  down  and 
carried  or  dragged  off.  The  smaller  buffaloes  are  also  easily  dis- 
posed of:  but  the  buffalo  bulls,  and  especially  the  wild  ones,  are 
formidable  antagonists,  and  have  often  been  known  to  beat  the 
tiger  off,  and  even  to  wound  him  seriously."  (W.  H.  F.) 

TIGER  CAT.    See  Ocelot. 

TIGRANES,  or  Dixran,  a  name  borne  by  several  kings 
of  ancient  Armenia.  According  to  the  legend  of  the  Ar- 
menians, the  first  of  these  kings  was  tho  Tigrancs  who  in 
Xenophon's  romance  appears  as  the  schoolfellow  of  Cyrus, 
and  to  him  they  ascribe  the  foundation  of  Tigranocerta 
(Dikranagerd)  on  the  Tigris.  But  in  reality,  as  classical 
writers  relate,  this  city  was  built  by  the  first  historical 
Tigranes  of  Armenia,  variously  known  as  Tigranes  II. 
and  Tigranes  I.,  for  whose  history  see  Persia,  vol.  xviii. 
p.  590  »q.  His  son  Tigranes  is  knowu  by  his  rebellion 
against  his  father  (Persia,  vt  supra).  Tigranes  III. 
(IL),  grandson  of  Tigranes  II.  (I.),  had  a  short  reign,  which 
be  owed  to  a  revolution  at  home  and  the  favour  of  Augustus. 
Ho  came  to  the  throne  in  20  B.C.,  having  previously  been 
an  exile  at  Rome.  Tigranes  IV.  (IIL)  wad  seated  on  the 
throne  by  the  Parthians  (Persia,  p.  600).  For  Tigranes 
V.  (e.  60  a.d.),  a  groat-grandson  on  his  mother's  side  of 
Herod  the  Great,  see  Persia,  vol.  xviii.  p.  602. 

TIGRIS,1  the  shorter  of  the  two  large  rivers  rising  in 

1  The  Ti*rts  »  the  Hiddekel  of  the  Bible,  the  Diktat  or  Idiklat  of 
the  cuneiform  monuments.  The  old  Persian  form  Tlgra  ("swift  as  an 
arrow-),  whence  Tigris,  seems  to  be  counseled  stymologicaUy  with 
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the  highlands  of  Armenia  and  Kurdistan,  and  (when  turned 
southward)  running  each  fts  own  independent  course  to 
the  Persian  Gulf.  Like  the  Euphrates,  the  Tigris  rises 
from  two  principal  sources,  of  which  the  western  and  more 
distant — in  38°  10'  N.  lat.  and  about  39"  20'  E.  long— is 
a  little  south  of  Lake  Giuljek,  in  a  peninsula  formed  by 
the  Euphrates,  and  some  2  or  3  miles  only  from  the  channel 
of  fthat  river.  The  names  and  sources  of  the  different 
streams  forming  the  Western  Tigris — or  that  part  of  the 
upper  river  which  runs,  roughly  speaking,  from  Diarbekr 
to  the  junction  with  the  Eastern  Tigris,  about  50  miles 
north-north-west  from  Jezfra-  Ibn  Omar — are  given  by 
Consul  Taylor  as  the  Arganeb  M'adan  and  the  Dibeneh  Su, 
uniting  at  Ammaneh  castle;  the  Amber  Su,  rising  at 
Heyni ;  the  Batman  Su,  formed  by  the  Kulp,  the  Kaushan, 
and  the  Sarum,  rising  north  and  north-west  of  Nerjiki ; 
and  the  Khuzu  or  Huzu  and  the  Arzen-Redhwan  or  Yezid 
Khaneh  Su.  Of  ^he  Eastern  Tigris  the  chief  tributaries 
are  the  Boh  tan  Su  and  its  feeder  the  Bitlis  (which  receives 
the  Keyzer  or  Shirwan),  the  Mox,  the  8hattak,  the  Cham- 
kari,  and  the  Sarhal  Su.  Of  these  the  most  northerly 
points  may  be  found  on  the  Kulp  or  Dibeneh  Su  about  38* 
40'  N.  lat.  and  the  most  easterly  on  the  Shattak  in  42*  50' 
E.  long. 

After  the  junction  of  the  eastern  and  western  branches 
(see  the  accompanying  map)  the  river  pursues  a  winding 


Map  showinR  the  tributaries  of  ths  Tigris. 


,  generally  south-east,  for  about  800  jniles,  via  Mosul 
and  Baghdad,  to  the  point  of  union  with  the  Euphrates  at 
Kama,  whence  it  becomes  known  as  the  Shattu  '1-Arab, 
and  falls  into  the  sea  some  70  miles  farther  down.  Between 
Mosul  and  Baghdad  the  Tigris  receives  from  its  left  the 
Great  and  the  Little  Zab  and-  other  tributaries  from  the 
Kurdish  Mountains.  Below  the  confluence  of  the  latter 
it  is  joined  by  the  Diyala,  also  from  the  left,  while  on  the 
right  canals  and  watercourses  connect  it  more  or  less 
directly  with  the  Euphrates^  which  in  the  vicinity  of  Bagh- 
dad it  approaches  to  within  30  or  35  miles.  The  Tigris 
is  navigable  for  light  freight-bearing  steamers  up  to  Bagh- 
dad, and  for  vessels  of  lighter  draught  to  20  miles  below 
Mosul,  but  thence  to  Diarbekr  only  for  rafts.  "  But  owing 
to  the  rapidity  of  the  current  the  traffic  is  all  down  stream, 
carried- on  mainly  by  a  primitive  style  of  craft,  which  is 
broken  up  at  Baghdad  and  transported  by  camels  back  to 
Mosul  The  journey  between  these  points  occupies  three 
or  four  days  during  the  floods  and  from  twelve  to  fourteen 
at  other -times." 

TILBUBG,  or  Tilboro,  a  town  oi  Holland,  in  the 
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province  of  North  Brabant,  13  miles  to  the  east-south-east 
of  Breda,  contains  numerous  and  extensive  woollen-fac- 
tories, employing  from  5000  to  6000  persons,  and  a  bo 
some  calico-printing  establishments.  It  has  the  usual 
public  buildings,  including  four  Boman  Catholic  churches, 
a  Reformed  church,  and  a  synagogue,  but  none  of  architec- 
tural or  historical  interest.  The  population  in  1879  was 
28,390  and  in  1887  32,016. 

TILDEN,  Sahukl  Joxiss  (1614-1886),  American  states- 
man, was  born  at  New  Lebanon,  New  York,  on  the  9th  of 
February  1814.  He  studied  at  Yale  and  at  the  university 
of  New  York,  but  ill-health  prevented  him  from  finish ing 
his  course.  He  studied  law  and  rose  rapidly  to  the  first 
rank  at  the  New  York  bar.  From  boyhood  he  had  had  a 
fondness  for  politics,  but  had  sacrificed  it  to  the  practice 
of  law.  After  1860  he  drifted  into  New  York  Steto 
politics,  and  became  chairman  of  the  Democratic  State 
Committee  in  1866.  The  Tweed  "ring"  in  New  York 
city  dreaded  him,  and  in  1869  attempted  to  remove  him 
from  his  chairmanship.  Tilden  then  became  the  soul  of 
the  legal  attacks  ujjon  the  "ring,"  and  worked  for  the 
removal  of  the  corrupt  judges  who  were  their  tools ;  and 
in  the  "ring  trials"  he  accomplished  the  mathematical  feat 
of  ascertaining  and  demonstrating  from  bank-books  the 
principle  on  which  the  spoils  had  been  divided.  In  1874 
he  was  elected  governor  of  the  State  by  the  Democrats. 
For  years  another  "ring"  had  been  making  money  out  of 
the  State  canals.  This,  too,  Tilden  succeeded  in  breaking 
up.  In  1876  the  National  Democratic  Convention  nomi- 
nated him  for  the  presidency,  the  Republicans  nominating 
Governor  Hayes  of  Ohio.  The  result  was  the  disputed 
election  of  1876-77,  when  each  party  secured  about  the 
same  number  of  electors  outside  of  the  three  Southern 
states  of  Florida,  South  Carolina,  and  Louisiana.  The 
Democrats  had  a  majority  in  these  States ;  but  the  return- 
ing boards,  by  rejecting  votes  which  they  believed  had  been 
obtained  by  fraud  or  intimidation,  gave  their  States  to  the 
Republicans.  Two  sets  of  certificates  were  therefore  sent 
to  Washington,  and  as  no  provision'  had  been  made  in  the 
United  States  constitution  for  a  dispute  of  this  kind 
there  was  no  power  authorized  to  decide  between  the  two 
parties.  In  this  emergency  Tilden  consented  to  the  ap- 
pointment of  an  extra-constitutional  body,  an  "  electoral 
commission,"  to  decide,  disputed  cases,  the  decisions  of 
T.  nicn  were  to  noiu  goou  unless  reversed  oy  concurrent  vote 
of  the  two  houses.  The  commission  decided  all  the  casos 
in  favour  of  the  Republican  candidates,  and  Tilden  was  de- 
feated. He  continued  in  retirement  until  his  death,  which 
took  place  at  Greystone,  New  York,  on  4th  August  1886. 

TILES  (Saxon  tigtl,  connected  with  Lat.  Ugula)  are  used 
for  a  great  variety  of  architectural  purposes,  such  as  cover- 
ing roofs,  floors,  and  walls,  and  are  made  of  many  different 
materials. 

1.  Roofing  Tile*} — In  the  most  important  temples  of 
ancient  Greece  the  roof  was  covered  with  tiles  of  white 
marble,  fitted  together  in  the  most  perfect  way  so  as 
to  exclude  the  rain.  In  most  cases,  as  in  the  Athenian 
Parthenon  and  the  existing  temple  at  JSgina,  the  tiles 
were  large  slabs  of  marble,  with  a  flange  along  each  side, 
over  which  joint-tiles  (appoi)  were  accurately  fitted  (see  A 
in  figvl)-  In  the  temple  of  Apollo  at  lassie,  though  the 
main  building  was  of  limestone,  the  roof  was  covered  with 
very  beautiful  tiles  of  Parian  mar  hie,  which  are  specially 
mentioned  by  Pausaniaa  as  being  one  of  the  chief  beauties 
of  the  temple.  Some  of  these  were  found  by  Mr  Cockerell 
during  his  excavations  at  Basse  early  in  the  19th  century.1 
In  design  they  resemble  the  other  examples  mentioned 


1  In  Egypt  and  Assyria  temples  and  palaces  were  m 
stone,  while  inferior  buildings  bad  flat  roofs  covered  v. 


stir  roofed  with 
tb  beaten  clay. 

1  Be*  CoJiereU,  Tmplt$  of  JSgin*  and  Bastm,  London,  18«0. 
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above,  but  are  peculiar  in  haying  the  joint-piece  worked 
out  of  the  same  slab  of  marble  as  the  adjacent  tiles  (see  B 
in  fig.  1 ),  at  a  great  additional  cost  of  both  material  and 
labour,  in  order  to  secure  a  more  perfect  fit.    Fig.  2 


Tia  1.—  Examples  of  roofing  tilea  from  Greek  temples.  A,  E,  mru-ble 
tiles  from  .£giaa  and  Basus,  showing  two  methods  of  working  the 
Joint-tllea.  C,  C,  eisr  tilu  from  Olympia.  D,  sketch  showing 
method  of  joiotlug  it  the  lower  edge.  E,  longitudinal  tection  of  S 
clay  Joint- til*  {ifipit).    F,  joint-tile  with  peg  to  fix  It, 

shows  the  way  in  which  they  wero  set  on  the  roof.  Great 
splendour  of  effect  must  have  been  gained  by  continuing 
the  gleaming  white  of  the  columns  and  walls  on  to  the 
Ail  along  the  caves  each  end  of  a  row  of  joint-tiles 
usually  covered  by  an  anttfxa,  an  oval -topped  piece 


Fio.  2.— PenpectiTe  .ketch  showing  tho  arrangement  of  tiles  B  la 
fZ.  1.  »t  Bum.  B,  B,  Dowels  to  fix  tho  joint-tile*  C,  tilting 
/piece,   a,  a,  flat  surface  of  tilea, 

of  marble  with  honeysuckle  or  some  other  conventional 
pattern  carved  In  relief.1  In  most  cases  the  Greeks  used 
terra-cotte  roofing  tiles,  shaped  like  the  marble  ones  of 
fig.  1,  A.  Others  were  without  a  flange,  being  formed  with 
a  concavo  upper  surface  to  prevent  the  rain  getting  under 
the  joint -tiles.  The  lower  edge  of  the  tile,  whether  of 
marble  or  of  clay,  was  usually  half- lapped  and  fitted  into 
a  corresponding  rebate  in  the  upper  edge  of  the  next  tile 
(see  D  in  fig.  1).  The  appot  also  were  half -lapped  at  the 
joints  (see  E  in  fig.  1).  All  these  were  usually  fastened 
wfch  t)  ronze  nails  to  the  rafters  of  the  roof.  In  some 
cases  each  joint -tile  had  a  projecting  peg  to  fix  it  to  the 
next  appot,  as  shown  at  F.  In  the  temples  of  imperial 
Rome  marble  roofing  tilea  were  used  like  those  shown  at 
fig.  1.  These  were  copied  from  the  Greeks  along  with 
most  other  architectural  features.  For  domestic  and 
tther  less  important  work  clay  tilea  {UgttU)  were  em- 
ployed, of  the  form  shown  in  A,  fig.  3.  These  are  narrower 

>  Marble  tUes  ere  said  to  have  been 
•bent  620  B.C. ;  eee  Pausaalas,  v.  10,  X 


at  the  lower  edge,  so  as  to  fit  in  to  the  upper  edge  of  the 
next  tile,  and  the  joints  were  covered  with  a  semicircular 
joint-tile  (merer).  Rows  of  terra-cotta  ante  fix®  wero  set 
along  the  caves  of  the  roof,  and  were  often  moulded  with 
very  beautiful  reliefs.  In  localities  which  supplied  lami- 
nated stone,  such  as  Gloucestershire  and  Hampshire  in 


FlO.  3.— A,  section  and  eloT&tion  of  the  clay  tiles  commonly  u.iwi  la 
ancient  Rome.  B,  Roman  stone  tiUw,  each  fixed  with  one  iron 
nail  at  the  too  angle.   C,  pen-tilea  used  la  medio  ral  and  modern 


Britain,  the  Romans  often  roofed  their  buildings  with 
stone  tiles,  fastened  with  iron  nails.  Fig.  3,  B,  shows  an 
example  from  a  Roman  villa  at  Fifehead  Neville  in  Dorset, 
England,  Each  slab  had  a  lap  of  about  2  inches  over  the 
row  of  tiles  below  it ;  many  largo  iron  nails  were  found 
with  these  stone  tiles.  In  a  few  coses,  in  tho  most  magni- 
ficent temples  of  ancient  Rome,  as  in  those  of  Capitoline 
Jupiter  and  of  Venus  and  Rome,  and  also  the  small  circular 
temple  of  Vesta,*  tiles  of  thickly  gilded  bronze  wore  used, 
which  must  have  had  the  moat  magnificent  effect  Those 
of  the  last-named  building  are  specially  mentioned  by  Pliny 
{H.N.,  xxxiv.  7)  as  having  been  made  of  Syracuaan  bronze,9 
— an  alloy  in  great  repute  among  the  Romans.  The  bronze 
tiles  from  the  temples  of  Jupiter  Capitolinus  and  of  Venus 
and  Rome  were  taken  by  Pope  Honorius  I.  (625-638)  to 
cover  the  basilica  of  St  Peter,  whence  they  wero  stolen  by 
tho  Saracens  during  their  invasion  of  the  Leonine  city  in 
846.* 

In  medircval  times  lead  or  copper*  in  large  sheeta  was 
used  for  the  chief  churches  and  palaces  of  Europe;  but  in 
moro  ordinary  work  clay  tiles  of  very  simple  form  were 
employed.  One  variety,  still  very  common  in  Italy,  is 
shown  in  C,  fig.  3.  In  this  form  of  so-called  "  pan-tile " 
each  tile  has  a  double  curve,  forming  a  tegula  and  imbrex 
both  in  one.  Stone  tiles  were  also  very  common  through- 
out the  Middle  Ages.  Another  kind  of  roofing  tile,  largely 
used  in  pre-Norman  times  and  for  some  centuries  later  for 
certain  purposes,  was  mado  of  thin  pieces  of  split  wood, 
generally  oak ;  these  are  called  "  shingles."  They  stand 
the  weather  fairly  well,  and  many  old  examples  still  exist, 
especially  on  the  wooden  towers  and  spires  of  East  Anglia. 
At  the  present  day,  when  slate  is  not  used,  tiles  of  burnt 
clay  are  the  ordinary  roofing  material,  and  many  compli- 
cated forms  have  been  invented  to  exclude  rain.  Most  of 
these  are,  however,  costly  and  do  not  answer  better  than 
a  plain  rectangular  tile  about  9  by  6  inches,  fastened  with 
two  copper  or  even  stout  zinc  nails,  and  well  bedded  on 
mortar  mixed  with  hair.  For  additional  security  clay 
tiles  are  usually  made  with  two  small  projections  at  the 


1  Tho  dome  of  the  Pantheon  waa  covered  with  tilea  or  plates  of 
bronze  thickly  gilt,  a*  were  also  the  roofs  of  the  forum  of  Trajan. 

*  Brooxe  tilea  for  email  building*  such  an  thi»  were  usually  of  a 
pointed  oral  form,  something  like  the  feathen  of  a  bird.  This  kind 
of  tiling  is  called  pavonactum  by  Pliny,  B.S^  xxxvi.  22.  ( 

*  Part  of  tha  bronie  tilea  had  been  stripped  from  the  temple  of 
Jupiter  by  the  Vandals  In  455 ;  eae  Procopioa,  BelL  Van.,  I  5. 

Th,  »  do-  of  laoecow  are  «a^  of  this  «.  of 
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njiper  tdge,  which  hook  on  to  the  battens  to  which  they 
we  nailed.  Broseley  (Shropshire)'  is  one  of  the  chief 
places  in  England  for  the  manufacture  of  roofing  tiles  of 
the  better  sort.  The  common  kinds  aro  made  wherever 
good  clay  exists.  In  some  places  pan-tilea  are  still  used 
sad  have  a  very  picturesque  effect;  but  they  are  liable  to 
let  in  the  rain,  as  they  cannot  be  securely  nailed  or  well 
bedded  in  mortar.  In  Gloucestershire,  Yorkshire,  and 
otter  counties  of  England,  stone  tiles  are  still  employed, 
but  are  rapidly  going  out  of  use,  as  they  require  very  strong 
roof-timbers  to  support  them,  and  the  great  eztensipn  of 
railways  has  made  the  common  parole  slates  cheap  in 
nearly  every  district 

Some  of  the  moaquos  and  palaces  of  Persia  are  roofed 
with  the  most  magnificent  enamelled  lostred  tiles,  decorated 
with  elaborate  painting,  so  that  they  shine  like  gold  in  the 
tnn.  They  were  specially  used  from  the  13th  to  the  15th 
century.  In  style  and  method  of  manufacture  the  finest 
of  them  resemble  the  frieze  shown  in  fig.  5. 

2.  Wall  TiU$. — These  have  been  partly  described  under 
Mitral  Dkcobation 
(»oL  xvii.  p. 
In  most  Oriental 
countries  tiles  were 
used  in  the  most  mag- 
nificent way  through- 
out the  Middle  Ages, 
especially  in  Damas- 
cus, Cairo,  Moorish 
Spain,  and  in  the 
chief  towns  of  Persia. 
Fig.  4  shows  a  fine 
example  from  a 
mosque  in  Damas- 
cus. From  the  12th 
to  the  J6th  century 
a  special  kind  of 
lustred  tile  was 
largely  employed  for 
dadoes,  friezes,  and 
other  wall  surface*, 
being  frequently 
made  in  large  slabs 
and  modelled  boldly 
in  relief,  with  sen- 
tences' from  sacred  boots  or  tho  names  and  dates  of  reign- 
ing caliphs.  The  wholo  was  picked  out  in  colour,  usually 
dark  or  turquoise  blue,  on  a  ground  of  cream-white  enamel, 
and  in  the  last  firing  minute  ornaments  in  copper  lustre 
were  added  over  the  whole  design,  giving  the  utmost 
splendour  of  effect  (see  fig.  5).  Great  skill  and  taste  are 
shown  by  the  way  in  which  the  delicate  painted  enrich- 
ments are  made  to  contrast  with  the  bold  decoration  in 
relief.  .  These  lustrcd  tiles  sometimes  lino  the  prayer-niche 
in  houses  and  mosques ;  in  such  cases  the  slabs  usually  have 
a  conventional  representation  of  tho  kaaba  at  Mecca,  with 
a  kmp  hanging  in  front  of  it  and  a  border  of  sentences 
from  the  Koran.*  The  mosque  of  l\rsia  are  specially 
rich  in  this  method  of  decoration,  magnificent  examples 
existing  at  Natenz,  Seljuh,  Tabrfr,  I  l  ahan,  and  other 
place**  In  the  16th  and  17th  centuries  tiles  of  a  coarse 
kind  of  majolica  were  used  for  wall  decoration  in  southern 
Spain ;  some  rich  examples  still  exist  in  Seville.  These 
appear  to  be  the  work  of  Italian  potters  who  bad  settled 
The  atulqo*  (wall  tiles)  in  the  Alhambra  and 

tike  of  ancient  Efrot,  see  Pottsht,  vol 


-Wtt;l  tii«?i  fnil::  I'MltvwUn,  l>f  the 

loth  century. 


in  Spain. 


1  For  the 
lix.  p.  603. 

*  The  South  Kensington  W  ivum,  London,  contain*  many  flno  ex- 
ample m  well  as  of  the  later  torte,  like  those  shown  in  fig.  4. 
t  fe.  rw.  Vnuixtnt,  d,  la  Perse,  Pari*,  1367. 


other  buildings  in  Spain  are  among  the  most  beautiful 
productions  of  fiispano-Mooriah  art.*    In  technique  they 

resemble  majolica  ;  bdt  the  finest  kinds,  dating  from  tho 


FlU.  0.  —  I'iriliO  lo.»Uvd  Uk»  of  tho  13th  Century,  f'jruiiiijj 
port  of  a  frieze.    (South  Kcnslrttrton  Museum.) 

14th  and  15th  centuries,  have  designs  taken  from  mo=aio 
patterns,  with  complicated  lines  of  geometrical  interlacing^ 
8.  Floor  Tiles.— From  the  12th  to  the  16th  century 
floor  tiles  in  most  northern  countries  of  Europe  were  made 
by  filling  up  with  clsy  of  a  different  colour  patterns  Bunk 
in  slabs  of  clay  (see  Encaustic  Toes).  In  Italy,  during 
the  latter  part  of  the  15th  and  the  first  half  of  the  lGtii 
century,  majolica  tiles,  rich  both  in  pattern  and  in  colour, 
were  used  for  pavements  in  many  places.  Comparatively 
few  examples  now  exist ;  the  majolica  enamel  was  too  soft 
to  stand  the  wear  of  feet.  One  of  the  small  south  chapels 
in  the  church  of  S.  Maria  del  Popolo  in  Borne  has  a  very 
fine  pavement  of  these  tiles,  executed,  probably  at  Forli, 
about  1480  for  Cardinal  della  Rovere  (Julius  IX),  whoso 
arms — an  oak  tree — are  repeated  frequently  among  tho 
rich  decorations.  A  still  more  magnilicent  tile  floor  in 
the  uppermost  of  Raphael's  Vatican  loggie  1s  mentioned 
nnder  Robbia.  (vol.  xx.  p.  591).  The  same  article  (p.  589) 
describes  the  exquisite  majolica  tiles  which  Luca  della 


i  giving  tilca  from  Siena,  mrvi'.o  la  11-09. 
V'-ijUth  Kensington  Stwuio,) 

Robbia  made  as  &  border  for  the  tomb  of  Bishop  Federal' 
at  i'lvreucu.  Fine  examples  of  tile  paving  of  li*7  exi--t 
in  the  basilica  of  S.  Petronio  at  Bologna,  and  others  of 

*  The  method  of  manufacture  employed  by  Moslem  r«ct»  frr  ti!ej 
is  the  tame  ai  that  used  for  their  pottery ;  tee  voL  xil.  t>.  6*20,  aJso> 
Moral  Decoration,  voL  xvii.  pp.  35-30. 

*  For  the  decorative  u»e  of  tiles,  ee»  Julieu  Foy,  La  Ctran'i"*  da 

Constructor. PjrL«,  IS?" 
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rather  earlier  dato  in  S.  Paolo  at  Parma,  The  chapol  of 
St  Catherine  at  Siena  and  the  church  of  S.  Sebastiano  at 
Venice  have  majolica  paving  of  about  1510.  Fig.  6  shows 
an  example  of  about  this  date  from  the  Fetrucci  Palaco 
in  Siena,  now  in  the  South  Kensington  Museum.1  In 
ihe  early  part  of  the  16th  century  majolica  tiles  from 
Spain  were  occasionally  imported  into  England.  At  the 
Eouth-ea«t  of  the  mayor's  chapel  at  Bristol  there  exists, 
tliough  much  worn,  a  fine  pavement  of  Spanish  tiles  dating 
f.om  about  1520.  Others  have  been  found  in  London,  at 
Ncwington  Butts,  and  in  other  places.  At  the  present 
time  imitations  of  the  unfortunately  named  "encaustic 
tilis"  are  almost  the  only  sort  employed  in  England  and 
ot]i;r  northern  countries.  Very  coarse  and  poorly  designed 
majolica  tiles  are  still  made  and  used  for  paving  in  Italy 
and  Spain,  (j.  H.  »r.) 

TILLESlONT,  Sebastie*  le  Nain  de  (1637-1G9S), 
ecclesiastical  historian,  was  born  at  Paris  on  30th  Novem- 
ber 1G37,  and  received  his  education  in  the  "petites  ecoles" 
of  tho  Port  Royalists,  Nicolo  being  his  principal  master. 
At  an  early  ago  he  becamo  an  admiring  student  of  Livy 
and  Baronius  and  began  to  accumulate  those  vast  collec- 
tions which  form  the  basis  of  his  monumental  works.  Ho 
continued  to  carry  on  his  studies  in  the  seminary  at  Beau- 
vais,  whero  the  bishop  was  a  warm  patron ;  but  it  was 
not  until  1676,  two  or  three  years  after  his  return  to  Paris, 
that,  under  the  innuenco  of  Isaac  de  Sacy,  he  entered  the 
priesthood.  He  took  up  his  abode  in  a  humble  dwelling 
at  Port  Royal  de3  Champs*  where  ho  remained  till  the  dis- 
persion of  the  "solitaires"  in  1679,  after  which  event  he 
epent  the  remainder  of  his  life  (with  tho  exception  of  a 
visit  to  Arnauld  in  Holland  in  1685)  at  Tillemont,  between 
Montreuil  and  Vinccnnes.  He  died  on  28th  January  1698 
and  was  buried  at  Port  Royal;  in  1711  his  remains  were 
removed  to  the  church  of  St  Andre  des  Arcs,  Paris. 

His  great  work,  Mmcires  pour  tarvir  &  thittoirt  eccUsiastiiiu  rf« 
six premiat  tiicles  to  513  a.d.  (1693-1 712.  16  vols.,  4to),  ia  a  model 
of  patient,  exhaustive,  and  what  Gibbon  has  called  "  «urc-footc«l  " 
erudition  (see  vol.  v.  p.  705).  Of  his  equally  learned  Jlistoire  dts 
tmpercurset  dts  autre*  princes  qui  ont  rigni  d'arant  Us  tix  premiers 
tiirfes  de  I'iglise  (1690-173S,  4to)  no  more  than  four  volumes  were 
published.  Tillemont  also  gave  valuable  aamtance-  to  Hcrmant, 
Dn  Fo»*o,  and  other  Port  Royalists  in  their  historical  work. 

TILLOTSON,  John  (1630-1694),  archbishop  of  Can- 
terbury, was  the  son  of  a  Puxit&n  clothier  in  Sowerby, 
Yorkshire,  where  he  was  born  in  October  1630.    He  en- 
tered as  a  pensioner  of  Clare  Hall,  Cambridge,  in  1647, 
graduated  in  1 650,  and  was  made  fellow  of  his  college  in 
1651.    Chillingworth's  Religion  of  Protestantism  biassed 
his  mind  against  Puritanism,  and  the  bias  was  further 
confirmed  by  intercourse  with  Cudworth  and  others  at 
Cambridge.     In  1656  he  becamo  tutor  to  the  6on  of 
Edward  Prideaux,  attorney-general  to  Cromwell.    In  what 
year  he  took  orderB  is  unknown,  but,  according  to  the  Life 
published  in  1717,  the  person  who  ordained  him  was  Dr 
T.  Sydserf,  a  Scottish  bishop.    Tillotson  was  present  at 
the  Savoy  Conference  in  1661,  and  remained  identified 
with  the- Presbyterians  till  the  passing  of  the  Act  of  Uni- 
formity in  1662.    Shortly  afterwards  he  became  -.urate  of 
Cheshunt,  Herts,  and  in  June  1663  rector  of  Keddington, 
Suffolk.    For  several  years  after  his  ordination  he  devoted 
himself  to  an  exact  study  of  the  Scriptures,  ancient  ethics 
and  the  writings  of  the  early  fathers,  especially  B  asil  and 
Chrysostom.    The  result  was  seen  in  the  general  tone  of 
his  preaching,  which  was  practical  rather  than  theological, 
end,  though  regarded  by  some  as  latitudin&rian,  was  char- 
acterized  by  the  earnestness  of  sincere  conviction  and  the 
balanced  wisdom  gained  by  thoughtful  reflexion.    He  was, 
moreover,  a  man  of  the  world  as  well  as  a  divine,  and  in 

Ja  |Mty*2,MHn1'  J£c"f'c''---  p""°- «•  P-  229  ,g.  j 

and  Fratl,  Panmento  ntll*  Bas.  Petroniana,  Bologna,  1S5S. 


his  sermons  he  exhibited  a  certain  indefinable  tact  which 
enabled  him  at  once  to  win  the  ear  of  his  audience.  His 
style  is  chiefly  remarkable  for  its  simplicity  and  clearness, 
and  in  this  respect  it  mirrored  his  own  candour  and  sin- 
cerity.   The  qualities  above  mentioned  won  him  in  hi: 
lifetime  the  reputation  of  "having  brought  preaching  to 
perfection  ";  and  probably  it  was  because  he  was  neither 
brilliant,  original,  nor  profound  that  his  preaching  was  so 
universally  admired.    "His  sermons,"  says  Burnet,  "were 
so  well  heard  and  liked,  and  so  much  read,  that  all  the 
nation  proposed  him  as  a  pattern  and  studied  to  copy 
after  him."    In  1664  he  became  preacher  at  Lincoln's 
Inn.    The  same  year  he  married  Miss  French,  daughter 
of  the  canon  of  Christ  Church,  Oxford,  and  niece  of  Oliver 
Cromwell ;  and  he  also  became  Tuesday  lecturer  at  St 
Lawrence,  Jewry.    Tillotson  employed  his  controversia1 
weapons  with  some  skill  against  "atheism"  and  "Popery 
In  1663  ho  published  a  characteristic  sermon  on  "Tin 
Wisdom  of  being  Religious,"  and  in  1666  replied  to 
Sergeant's  Sure  Footing  in  Christianity  by  a  pamphlet 
on  the  Rule  of  Faith.    Tho  same  year  ho  received  the  de- 
gree of  D.D.    In  1670  he  becamo  prebendary  and  in  1672 
dean  of  Canterbury.    Through  his  wifo  Tillotson  became 
connected  with  Dr  Wilkins,  tho  Becond  husband  of  her 
mother.    In  1675  he  edited  Wilkins's  Principles  of  Natural 
Religion,  completing  what  was  left  unfinished  of  it,  and 
in  1682  his  Sermons,  with  a  preface  in  which  ho  vindicated 
Will-ins  from  certain  misrepresentations  of  Wood  in  his 
History  and  Antiquities  of  the  University  of  Oxford.  In 
1680  he  brought  out  Barrow's  Treatise  of  the  Pojte't  Su- 
premacy, and  in  1683  his  Sermons.    On  5th  November 
1678  Tillotson  preached  a  sermon  against  Popery  before 
the  House  of  Commons,  in  which  he  maintained  that  it 
was  their  duty  to  make  provision  against  the  propagation 
of  a  religion  more  mischievous  than  irreligion  itself ;  but 
in  a  sermon  on  tho  Protestant  religion  in  1680  before  the 
king  ho  propounded  the  proposition  that  Catholics  could 
enjoy  their  own  faith,  but  not  openly  draw  men  off  from 
the  profession  of  tho  established  religion.    Along  with 
Eurnct,  Tillotson  attended  Lord  Russell  on  the  smffold  in 
1683,  and  after  the  publication  of  Lord  Russell's  speech 
was  appointed  to  appear  before  the  privy  council ;  but  his 
explanations  were  regarded  as  satisfactory,  the  chief  sus- 
picions in  connexion  with  the  speech  -resting  on  Burnet. 
Tillotson  afterwards  enjoyed  the  friendship  of  Lady  Rus- 
sell, and  it  was  partly  through  her  that  he  obtained  so 
much  influence  with  Princess  Anne,  who  followed  his  ad- 
vice in  regard  to  the  settlement  of  the  crown  on  William 
of  Orange.    He  possessed  the  special  confidence  of  William 
and  Mary,  and  was  made  clerk  of  the  closet  to  the  king, 
27th  March  1689.    It  was  chiefly  through  his  advice  that 
the  king  appointed  an  ecclesiastical  commission  for  the 
reconciliation  of  the  Dissenters,  and  he  was  rcjfarded  as 
the  representative  in  the  commission  of  the  views  of  tha 
king  and  queen.    In  August  of  this  year  he  was  appointed 
by  the  chapter  of  his  cathedral  to  exercise  the  arcbiepis- 
copal  jurisdiction  of  the  province  of  Canterbury  during 
the  suspension  of  Sancroft.    He  was  also  about  the  same 
time  named  dean  of  St  Paul's.    Soon  afterwards  he  was 
elected  to  succeed  Sancroft ;  but  he  accepted  the  promo- 
tion with  extreme  reluctance,  and  it  was  deferred  from 
time  to  time  at  his  request  till  April  1691.    His  attempts 
to  reform  certain  abuses  of  the  church,  especially  that  of 
non-residence  among  the  clergy,  awakened  against  him 
much  ill-will,  and  of  this  the  Jacobites  took  every  possible 
advantage  and  pursued  him  to  the  end  of  his  life  .with 
insult  and  reproach.    "  This,"  Burnet  says,  "  could  neither 
provoke  him,  nor  fright  him  from  his  duty;  but  it  affected 
his  mind  so  much  that  this  was  thought  to  have  shortened 
b:s  days."    Ha  disd  of  palsy  on  24th  November  1694. 
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For  bis  manuscript  sermons  Tillotson's  wido*  received  2S00 
guineas,  then  an  unexampled  mm,  and  for  many  yean  thoir  popu- 
larity remained  unrivalled.  During  bin  lifetime  he  published  Ser- 
mons on  Several  Occasion*,  1871,  republished  with  a  second  volume 
added  in  1678  ;  Fifty  Sermons  ana  the  Jtuis  of  Faith,  1691  ;  Four 
Sermons  concerning  the  Divinity  and  Incarnation  of  our  Hlasrd 
Saviour,  1693  ;  Six  Sermons  on  Several  Occasions,  1694.  HU  Post- 
humous Sermons,  edited  by  Dr  Ralph  lUker,  appeared  in  14  vols., 
1691 ;  third  edition,  1704.  His  H'orks  w.  re  published  in  1707- 
1710,  and -were  frequently  rrprint.  4.  In  1752  an  edition  appeared 
in  3  vols,  with  Lift  by  Thomas  Birch,  D.D.,  compiled  from  Tillot- 
fton's  original  papers  and  letters.  Of  the  many  subsequent  editions 
Xuo  be?t  is  that,  with  Lift  by  Birch,  of  1850, 10  vela.  Various  selec- 
tion* from  his  sermons  and  works  have  been  published  eeparately. 

Stf  In  *ldllion  U>  Birch'.  Lift,  Weltords  ilemorialt,  Bumet  s  Own  Times,  and 
Mtc-inUj's  Uutory  q/EhqUim. 

TILLY,  JOHAlfK  T8EBCLAE9,  Count  or  (1559-1632),  a 
famous  general,  was  born  in  February  1 559  at  the  chateau 
of  Tilly  in  Brabant.  It  was  originally  intended  that  he 
should  become  a  priest,  and  he  was  strictly  educated  by 
the  Jesuits.  He  preferred,  however,  tho  life  of  a  soldier, 
and  began  his  military  career  in  the  Netherlands,  under 
Alessandro  Fames o,  in  the  Spanish  service.  Afterwards 
ho  joined  the  imperial  army,  and  as  lieu  tenant -colonel 
under  Duke  Philip  Emmanuel  of  Lorraine  greatly  distin- 
guished himself  in  Hungary  in  the  war  against  the  Turks. 
For  his  brilliant  achievements  he  was  raised  to  the  rank 
of  field-marshal  In  1610  he  was  put  by  Maximilian  I. 
at  the  head  of  his  Bavarian  army ;  and  soon  after  the  out- 
break of  the  Thirty  Years'  War  he  was  made  commander- 
in-chief  of  the  troops  of  the  Catholic  League.  In  this 
position  he  displayed  qualities  which  placed  bim  among 
the  foremost  generals  of  the  age.  After  the  battle  of 
Prague  (the  White  Hill)  in  1620  he  thoroughly  subdued 
Bohemia,  and  in  1622  conquered  tho  Palatinate,— a  ser- 
vice for  which  Ferdinand  IL  gave  him  the  title  of  count 
In  1623  he  defeated  Christian  of  Brunswick  at  Stadtlohn 
in  Westphalia,  and  in  162C  Christian  IV.  of  Denmark  at 
Lutter  in  Brunswick.  The  consequence  of  the  latter 
victory  was  that  Tilly  and  Wallenstcin  wore  able  to  cross 
the  Elbe ;  but,  as  Tilly  was  wounded  before  Pinneberg  in 
Schlcawig-Holstein,  the  task  of  finally  compelling  the  king 
of  Denmark  to  accept  terms  of  peace  bad  to  be  left  to 
Wallenstein  alone.  When  Wallenstein  was  obliged  in  1630 
to  withdraw  for  a  while  into  private  life,  Tilly  added  to  the 
functions  he  already  discharged  those  of  commander  of  the 
imperial  forces.  From  this  time  the  only  important  success 
achieved  by  him  was  the  storming  of  Magdeburg  (May 
1631),  a  success  accompanied  by  frightful  cruelties,  for 
which  he  was  at  least  in  part  responsible.  Gustavus  Adol- 
phus  had  now  come  forward  as  the  champion  of  Protest- 
antism, and  Tilly,  with  all  his  genius  and  tenacity,  was  not 
a  match  for  the  Swedish  king.  Four  months  after  the 
capture  of  Magdeburg  Tilly  was  defeated  at  Breitenfeld 
in  Saxony,  and  was  himself  so  severely  wounded  that  he 
escaped  from  the  field  with  difficulty.  In  March  1632  ho 
drove  the  Swedes  from  Bamberg  and  placed  himself  in  an 
entrenched  camp  at  Rain  to  prevent  them  from  passing 
ever  the  Lech.  Gustavus  Adolphus  crossed  the  stream, 
and  in  the  fight  which  ensued  Tilly  was  mortally  wounded. 
He  died  in  April  1632  at  Ingolstadt,  and  was  buried  at 
Alt-Oetting  in  Bavaria. 

Tilly  wm  of  medium  height,  reserved  in  manner,  and  wholly 
indifferent  to  external  marks  of  honour.  Tho  Roman  Church  never 
had  a  more  devoted  servant,  and  he  gave  evidence  of  tho  essential 
simplicity  of  his  character  by  declining  the  offer  of  the  emperor  to 
make  him  a  prince  and  to  grant  to  him  the  principality  of  Calen- 
der?. As  he  was  not  married,  his  title  and  estates  descended  to 
his  nephew. 

Tirv  Towm/nIm*  in<uitiaT,te%  KriV-  1S61,  and  Vmonnoot, 

TILSIT,  a  commercial  town  of  East  Prussia  and  the 
capital  of  Prussian  Lithuania,  is  situated  on  the  left  bank 
of  the  Memel  or  Niemen,  52  miles  south-east  of  the  town 
of  Memel  and  60  north-east  of  Kiinigsberg. 


is  spacious,  and  has  a  number  of  handsome  modern  build- 
inga,  including  a  town-house,  post-office,  Lw-courta,  and  a 
large  hospital  It  contains  three  Protestant  churches,  a 
Roman  Catholic  church,  and  a  Jewish  synagogue.  The 
manufactures  include  soap,  leather,  shoes,  glass,  and  other 
articles,  and  there  are  iron-foundries  and  Bteam  flour  and 
saw  mills.  Tilsit  carries  on  trade  in  timber,  grain,  hemp, 
flax,  herrings,  and  other  northern  produce ;  but  its  trade 
with  Russia,  at  one  time  considerable,  has  fallen  off  since 
thexonstruction  of  the  railway  from  Konigsberg  via  Inster- 
burg  and  Gumbinnen  to  Kovno.  The  river  is  navigable 
beyond  the  town.  Tho  market-gardening  of  tho  neigh- 
bourhood deserves  mention,  and  the  annual  horse-fair  and 
markets  are  of  considerable  local  i*  iportance.  In  1783 
the  population  was  8060 ;  in  188  t  it  had  increased  to 
21,400,  and  in  1885  to  22,4?  1.  • 

Tilsit,  which  received  town-rights  in  1552,  grew  up  around  a 
castle  of  the  Teutonic  order,  known  as  the  "Schalauner  Haua," 
founded  in  1298.  It  owes  most  of  its  interest  to  the  peace  signed 
here  on  9th  July  1807,  the  preliminaries  of  which  were  settled  by 
the  emperors  Alexander  and  Napoleon  on  a  raft  moored  in  the 
Memel.  The  peace  of  Tilsit,  which  constituted  the  kin  adorn  of 
Westphalia  and  the  durbv  of  Warsaw,  registers  the  nadir  of  Prussia's 
humiliation  under  Napoleon  (see  Phcmla,  vol  xx.  p.  11).  The 
poet  Max  von  Schenkendorf  (1784-1817)  was  born  at  Tilsit. 

TIMBER.   See  Build iso,  Forests,  and  Strength  or 
Materials  ;  also  Fir,  Oak,  Pijte,  Teak,  <tc. 

TrMBUKTU,orTiirBUCTO0(Sonrhai,7'imoi<fi»;  Berber; 
Tvmbutht ;  Arab,  Tin-buktv),  a  city  of  the  Sahara,  on  the 
southern  verge  of  the  desert,  in  18'  4'  N.  lat.  and  1*  45' 
W.  long.,  at  the  north-east  extremity  of  the  Fulah  state 
of  Mooesina  (Massina),  9  miles  north  of  its  riverine  port 
Kabara,  on  the  left  bank  of  the  Niger,  at  the  confluence 
of  the  numerous  branches  of  the  Joliba  (upper  Niger) 
where  it  trends  eastwards,  and  at  the  converging  point  of 
the  main  trade  routes  from  the  Gulf  of  Guinea  and  from 
the  Mediterranean  across  the  western  Sahara.  Timbuktu 
lies  on  a  terrace  formed  by  the  southern  scarp  of  the 
desert,  about  800  feet  above  sea-level,  and  overlooking  a 
chain  of  dhayat  or  marshy  hollows,  fringed  here  and  there 
with  a  few  mimosas  and  palm  thickets,  amid  the  surround- 
ing sandy  wastes.  These  dhayas,  which  are  flooded  every 
three  or  four  years,  converting  the  lowland  tracts  between 
the  terrace  and  the  main  stream  into  a  labyrinth,  of 
channels  and  backwaters,  mark  the  bed  of  a  navigable 
creek  which  formerly  branched  from  the  Niger  northwards 
to  the  foot  of  the  scarp,  and  which  in  1640  inundated  a 
low-lying  quarter  of  tho  city.  According  to  Pouyanne 
and  Sabatier,  tho  main  Btream  followed  tlu»  course  before 
it  took  its  present  easterly  curve  to  Burum,  where  it  bends 
southwards  to  the  coast.  Here  also  it  was  probably  joined 
at  some  remote  period  by  the  now  dried  up  Wady  Meaaaura 
from  the  TuAt  oases  south  of  Algeria,  although  the  rough 
levels  taken  by  Oscar  Leni  and.  others  make  it  uncertain 
whether  the  flow  through  this  depression  was  northwards 
or  southwards.  In  any  caao  Timbuktu  has  been  left,  so 
to  say,  high  and  dry  by  the  general  process  of  desiccation 
going  on  throughout  the  Saharian  region.  It  was  founded, 
or  more  probably  captured,  by  the  Tuareg  Berbers  about 
the  11th  century,  and  under  the  Mandingo  kings  of  Mali 
(Malle)  was  a  noted  mart  for  gold  and  salt  in  the.  14th 
century,  mention  of  "Timboutch"  occurring  on  a  Catalan 
map  dated  1373.  Under  Askia,  founder  of  tho  extensive 
but  short-lived  Sonrhai  empire  (1492),  it  rose  to  great 
splendour  and  became  with  Gogo  a  chief  centre  of  Moham- 
medan culture  for  the  peoples  of  western  Sudan.  But 
since  the  overthrow  (1591)  of  the  Socrhai  dynasty  by  the 
Morocco  captain,  the  Andalusian  Jodar  with  his  Ruma 
followers,  Timbuktu  has  continued  to  be  the  proy  of  the 
surrounding  unruly  populations— Tuaregs,  Arabs  or  Arab- 
izod  Berbers,  Fulahs  (1800),  and  Toucouleurs  (1865). 

at  the  mercy  of  all,  it  has  ceased  to  rebuild  its 
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dismantled  walls,  being  content  to  pay  tribute  to  each  in 
turn  and  sometimes  to  more  than  one  simultaneously,  for 
which  it  indemnifies  itself  by  peaceful  intervals  of  trade 
whenever  the  land  routes  are  open  and  the  upper  and 
lower  reaches  of  the  Niger  are  clear  of  pirates.  But  at 
times  even  the  short  tract  separating  it  from  Kabara  is  so 
beset  with  marauders  that  it  bears  the  ominous  name  of 
"Ur-immandess,"  that  is,  "He  (God)  hears  not"  Recently, 
however,  it  has  enjoyed  ar  considerable  interval  of  peace, 
and  the  population,  estimated  by  Barth  at  11,000  in  1853, 
bad  risen  to  20,000  in  1880  (Lens).  These  form  a  motley 
group  of  Sonrhais,  Tuaregs,  Mandingoes,  Arabs  from  Mor- 
occo, Berabish  Arabs,  Bambaras,  Fukhs,  and  since  1850  a 
few  Jewish  traders.  Apart  from  some  Christian  captives, 
the  place  was  reached  during  the  19th  century  by  only 
four  Europeans— Laing  from  Tripoli  tana  (1826),  who  was 
murdered  on  hia  return  journey,  Caillie  from  the  north 
(1828),  Barth  from  central  Sudan  (1853),  and  Lenz  from 
Morocco  (1880).  Since  1884,  however,  regular  relations 
have  been  opened  with  the  French  on  the  upper  Niger. 

From  the  ruins  covering  extensive  tracts  on  the  north  sad  west 
aides,  it  is  evident  that  Timbuktu  was  formerly  s  much  larger 
place  than  at  present.  Even  the  great  mosque,  which  must  at  one 
time  have  stood  in  the  centre,  now  lies  near  the  outskirts,  where 
its  high  but  unsightly  earth  tower  forms  a  striking  landmark. 
The  aggregate  of  mean  hovels  or  mad  bouses  of  which  the  place 
consists  is  only  relieved  by  a  fow  structures  of  a  better  class.  As 
in  former  times,  s  great  staple  of  trade  is  salt  from  Tandeni  and 
other  parts  of  the  Sahara,  here  exchanged  with  gold  dust  for  kola 
nuts  from  the  south,  Manchester  goods,  and  some  other  European 
wares,  which  with  tea  are  imported  from  Morocco  or  penetrate 
from  the  British  protected  territories  along  the  lower  Niger. 
Cowries,  slowly  yielding  to  European  moneys,  are  the  chief  currency. 
The  local  industries  are  mainly  confined  to  some  fancy  and  other 
leathcrwork  prepared  by  the  Tuareg  women.  Hie  local  adminis- 
tration is  in  the  hands  of  an  hereditary  kaJlia,  a  kind  of  mayor, 
descended  from  one  of  the  Ruma  families.  The  kahia  Is  himself 
more  or  less  under  the  control  of  a  neighbouring  Tuareg  chief  and 
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Of  the  powerful  Bakhai  family,  who, 
ore  revered  throughout  ths  western  Sahara.  Timbuktu,  which 
possesses  some  valuable  Arabic  manuscripts  and  is  still  a  centre  of 
Moslem  tesching,  is  a  converging  point  of  the  chief  west  Sudanese 
and  Saharan  races — Arabs  or  Arabized  Berbers  to  the  west ; 
Sonrhais  in  the  immediate  vicinity,  and  thence  south -  eastwards 
along  the  Niger ;  Ireghenaten  or  14  mixed  "  Tuaregs  southwards 
the  Niger  as  far  as  the  Horabori  Hills  and  in  the  fertile 


Libbuko  plains  beyond  them  ;  Tulahs,  Mandingoes,  and  Bambaras 
in  and  about  the  city  ;  and  Imdhag  or  Imoaharn  Tuaregs  belonging 
to  the  Awellimiden  confederation  mainly  to  the  north  and  east. 

TIME,  Meabubehknt  or.  Time  is  measured  by  suc- 
cessive phenomena  recurring  at  regular  intervals.  The 
only  astronomical  phenomenon  which  rigorously  fulfils  this 
condition,  and  the  most  striking  one,— the  apparent  daily 
revolution  of  the  celestial  sphere  caused  by  the  rotation 
of-  the  earth, — has  from  the  remotest  antiquity  been 
employed  as  a  measure  of  time.  The  interval  between 
two  successive  returns  of  a  fixed  point  on  the  sphere  to 
the  meridian  is  called  the  sidereal  day;  and  sidereal  time 
is  reckoned  from  the  moment  when  the  "first  point  of 
Aries"  (the  vernal  equinox)  passes  the  meridian,  the 
hours  being  counted  from  0  to  24.  Clocks  and  chrono- 
meters regulated  to  sidereal  time  are  only  jsed  by  astro- 
nomers, to  whom  they  are  indispensable,  an  the  sidereal 
time  at  any  moment  is  equal  to  the  right  ascension  of  any 
star  just  then  passing  the  meridian.  For  ordinary  pur- 
poses solar  time  is  used.  In  the  article  Astfioyosnr  (vol. 
ii.  p.  771)  it  is  shown  that  the  solar  day,  as  defined  by 
the  successive  returns  of  the  sun  to  the  meridian,  does 
not  furnish  a  uniform  measure  of  time,  owing  to  the 
slightly  variable  velocity  of  the  sun's  motion  and  the 
inclination  of  its  orbit  to  the  equator,  so  that  it  becomes 
necessary  to  introduce  an  imaginary  mean  sun  moving  in 
the  equator  with  uniform  velocity.  Th:  equation  of  time 
(loc.  cit.,  pp.  772-773)  is  the  difference  between  apparent 
(or  true)  solar  time  and  mean  solar  time.    The  latter  is 


that  shown  by  clocks  ana  watches  used  for  ordinary  pur- 
poses. Mean  time  is  converted  into  apparent  time  by 
applying  the  equation  of  time  with  its  proper  sign,  as 
given  in  the  Nautical  Almanac  and  other  ephemerides  for 
every  day  at  noon.  As  the  equation  varies  from  day  t> 
day,  it  is  necessary  to  toko  this  into  account,  if  the  appar- 
ent time  is  required  for  any  moment  different  from  noon. 
The  ephemerides  also  give  the  sidereal  time  at  mean 
noon,  from  which  it  is  easy  to  find  the  sidereal  time  at 
any  moment,  as  24  hours  of  mean  solar  time  are  equal  to 
24*  3"  66-5554  of  sidereal  time.  About  21st  March  of 
each  year  a  sidereal  clock  agrees  with  a  mean-time  clock, 
but  it  gains  on  the  latter  S"  56"'5  every  day,  so  that  in 
the  course  of  a  year  it  has  gained  &  whole  day.  For  a 
place  not  on  the  meridian  of  Greenwich  the  sidereal  time 
at  noon  must  be  corrected  by  the  addition  or  subtraction 
of  9**8565  for  each  hour  of  longitude,  according  as  the 
place  is  west  or  east  of  Greenwich. 

While  it  has  for  obvious  reasons  become  customary  in 
all  civilized  countries  to  commence  the  ordinary  or  civil 
day  at  midnight,  astronomers  count  the  day  from  noon, 
being  the  transit  of  the  mean  sun  across  the  meridian, 
in  strict  conformity  with  the  rule  as  to  the  beginning  of 
the  sidereal  day.  The  hours  of  the  astronomical  day  are 
also  counted  from  0  to  24.  An  international  conference 
which  met  in  the  autumn  of  1884  at  Washington,  to  con- 
sider the  question  of  introducing  a  universal  day  (see 
below),  has  recommended  that  the  astronomical  day  should 
commence  at  midnight,  to  make  it  coincide  with  the  civil 
day.  The  great  majority  of  American  and  Continental 
astronomers  have,  however,  expressed  themselves  very 
strongly  against  this  change;  and,  even  if  it  should  be 
made  in  the  British  Nautical  Almanac,  it  appears  very 
doubtful  whether  the  other  great  ephemerides  will  adopt 
it,  the  more  so  as  astronomers  have  hitherto  felt  no  in- 
convenience from  the  difference  between  the  astronomical 
and  the  civil  day. 

Determination  of  Time. — The  problem  of  determining 
the  exact  time  at  any  moment  is  practically  identical  with 
that  of  determining  the  apparent  position  of  any  known 
point  on  the  celestial  sphere  with  regard  to  one  of  the 
fixed  (imaginary)  great  circles  appertaining  to  the  observer's 
station,  the  meridian  or  the  horizon.  The  point  selected 
is  either  the  sun  or  one  of  the  standard  stars,  the  places 
of  which  are  accurately  determined  and  given  for  every 
tenth  day  in  the  modern  ephemerides.  The  time  thus 
determined  furnishes  the  error  of  the  clock,  chronometer, 
or  watch  employed,  and  a  second  determination  of  time 
after  an  interval  gives  a  new  value  of  the  error  and  thereby 
the  rate  of  the  timekeeper. 

The  ancient  astronomers,  although  they  have  left  us 
very  ample  information  about  their  dials,  water  or  sand 
clocks  (clepsydree),  and  similar  timekeepers,  are  very  re- 
ticent as  to  how  these  were  controlled.  Ptolemy,  in  hii 
Almagett,  states  nothing  whatever  as  to  how  the  time  vras 
found  when  the  numerous  astronomical  phenomena  wLich 
he  records  took  place ;  but  Hipparchus  in  the  only  book 
we  possess  from,  his  hand  gives  a  list  of  forty-four  s'ars 
scattered  over  the  sky  at  intervals  of  right  ascension  equr.1 
to  exactly  one  hour,  so  that  one  or  more  of  them  would  be 
on  the  meridian  at  the  commencement  of  every  sidereal 
hour.  In  a  very  valuable  paper1  Schjellerup  has  shown 
that  the  right  ascensions  assumed  by  Hipparchus  agree 
within  about  1 5'  or  one  minute  of  time  with  those  calculated 
back  to  the  year  140  B.C.  from  modern  star-places  and  pro- 
per motions.  The  accuracy  which,  it  thus  appears,  could 
be  attained  by  the  ancients  in  their  determinations  of  time 

1  "  Recherches  sur  1'. 
d'Blpperque/in 
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was  far  beyond  what  they  ccem  to  havo  considered  neces- 
sary, as  they  only  record  astronomical  phenomena  (e.g., 
eclipses,  occupations)  aa  having  occurred  "towards  tbe 
middle  of  the  third  hour,"  or  "  about  8  $  hours  of  the  night," 
without  ever  giving  minutes.1   The  Arabians  had  a  clearer 
perception  of  the  importance  of  knowing  the  accurate 
time  of  phenomena,  and  in  the  year  829  we  find  it  stated 
that  at  the  commencement  of  the  solar  eclipse  on  30th 
November  the  altitude  of  the  sun  was  7*  and  at  the  end 
24',  as  observed  at  Baghdad  by  Ahmed  ibn  Abdallah, 
called  Habash.1    This  seems  to  be  the  earliest  determina- 
tion of  time  by  an  altitude ;  and  this  method  then  came 
into  general  use  among  the  Arabians,  who  oo  observing 
lunar  eebpses  never  failed  to  measure  the  altitude  of  some 
bright  star  at  the  beginning  and  end  of  the  eclipse.  In 
Europe  this  method  was  adopted  by  Purbach  and  Regic- 
montanus,  apparently  for  the  first  time  in  1 457.  Bernhard 
WaKher,  a  pupil  of  the  latter,  seems  to  have  been  the 
first  to  use  for  scientific  purposes  clocks  driven  by  weights : 
ha  states  that  on  16th  January  1184  he  observed  the 
rising  of  the  planet  Mercury  and  immediately  attached 
the  weight  to  a  clock  having  an  hour-wheel  with  fifty-six 
teeth;  at  sunrise  one  hour  and  thirty-five  teeth  bad  passed, 
so  that  the  interval  was  an  hour  and  thirty -seven  minutes. 
For  nearly  two  hundred  years,  until  the  application  of 
the  pendulum  to  clocks  became  general,  astronomers  could 
place  little  or  no  reliance  on  their  clocks,  and  consequently 
rt  was-  always  necessary  to  fix  the  moment  of  an  ob- 
servation by  a  simultaneous  time  determination.  For 
this  purpose  Tycho  Brahe  employed  altitudes  observed 
with  quadrants ;  but  he  remarks  that  they  are  not  always 
of  value,  for  if  the  star  is  taken  too  near  the  meridian  the 
altitude  varies  too  slowly,  and  if  too  near  tho  horizon  tbe 
refraction  (which  at  that  time  was  very  imperfectly  known) 
introduces  an  element  of  uncertainty.    lie  therefore  pre- 
ferred azimuths,  or  with  the  large  "arniHiary  spheres" 
which' played  so  important  a  part  among  his  instruments 
he  measured  hour-angles  or  distances  from  the  meridian 
along  the  equator.3    Transits  of  stare  across  t"ie  meridian 
were  also  observed  with  the  meridian  quadrant,  an  instru- 
ment which  is  alluded  to  by  Ptolemy  and  was  certainly  in 
use  at  the  Maragha  (Persia)  observatory  in  the  13th  cen- 
tury, but  of  which  Tycho  was  the  first  to  make  extensive 
use.    It  appears,  however,  that  he  chiefly  employed  it  for 
determining  star-places,  having  obtained  the  clock  error 
by  the  methods  already  described. 

In  addition  to  these  methods,  that  of  "equal  altitudes" 
was  much  in  use  during  the  1 7th  century.  That  equal 
distances  east  and  west  of  the  meridian  correspond  to  equal 
altitudes  had  of  courso  been  known  as  long  as  sun-dials 
had  been  used ,  but,  now  that  quadrants,  cross-staves,  and 
parallactic  rules4  were  commonly  employed  for  measuring 
altitudes  more  accurately,  the  idea  naturally  suggested  it- 
self to  determine  the  time  of  a  star's  or  tbe  sun's  meridian 
passage  by  noting  tbe  moments  when  it  reached  any  par- 
ticular altitude  on  both  sides  of  the  meridian-.  But  Tycho's 
pha  of  an  .instrument  fixed  in  tbe  meridian  was  not  for- 
gotten, and  from  the  end  of  the  17  th  century,  when  Rocmcr 
invented  the  transit  instrument,  tbe  observation  of  transits 
across  the  meridian  became  the  principal  means  of  deter- 
mining time  at  fixed  observatories,  while  tbe  observation 
of  altitndes,  first  by  portable  quadrants,  afterwards  by  re- 
flecting sextants,  and  during  the  19th  century  by  port- 
able alt-azimuths  or  theodolites,  has  be&rt  used  on  journeys. 

1  For  astronomical  purpose*  tho  ancients  mod;  use  of  moan -time 
houra — dpcu  to-tyup&al,  horn  equinxtiaUt—tnto  which  they  translated 
all  Indications  expressed  in  civil  hours  of  varying  length — upai  tatfimat, 
hone  temporal**-    Ptolemy  counts  the  mean  day  fro.-"  ^con. 

*  Causein,  Le  Uvrt  de  la  frirult  UtbU  HaUmite,  Paris,  1804,  p.  100. 

*  See  bin  SpisioLm  astronomies?,  p.  73. 

*  See  Natjo*™*,  vol  xvu.  pP.  253  acd  258. 


During  tbo  last  fifty  years  tho  small  transit  instrument, 
with  what  is  known  as  a  "  broken  telescope,"  has  also  been 
much  employed  on  ccientific  expeditions;  but  great  caution 
is  necessary  iu  using  it,  as  the  difficulties  of  getting  a  per- 
fectly rigid  mounting  for  tho  prism  or  mirror  which  reflects 
the  rays  from  the  object-glass  through  the  axis  to  tbe  eye- 
piece appear  to  be  very  great,  for  strange  discrepancies  in 
the  results  have  often  been  noticed.  Tho  gradual  develop- 
ment of  astronomical  instruments  has  been  accompanied 
by  a  corresponding  development  in  timekeepers.  From 
being  very  untrustworthy,  astronomical  clocks  are  now 
made  to  great  perfection  by  the  application  of  the  pendu- 
lum and  by  its  compensation,  whilo  the  invention  of 
chronometers  has  placed  a  portable  and  equally  trust- 
worthy timekeeper  in  the  hands  of  travellers. 

We  shall  now  give  a  sketch  of  the  principal  methods  of 
determining  time. 

In  the  spherical  triangle  ZPS  between  the  zenith,  the  pole,  and 
a  star  the  side  ZP=W)"-f^  being  tho  latitude),  PS=iO'-t{S 
being  the  declination),  and  ZS  or  ^^90*  minus  da  observed  alti- 
tude. The  angle  ZPS=t  is  the  star's  hour-angle  or,  in  time,  the 
interval  between  the  moment  of  observation  and  the 
ago  of  the  star.    We  have  then 

cos  Z- sin  <p  sin  3 
cos  £  cos  S  ' 

which  formula  can  be  made  more  convenient  for  the  use  of  logs 
by  putting  Z+$  +  8=2S,  which  gives 

tlJ   »h(S  -     tin' S  -  &) 
tan1  U  =  — 1 — 77*  — - — =7-'. 
*        cosiS  cos^S  -  Z) 

According  as  tbe  star  was  observed  west  or  east  of  tbe  meridian, 
t  will  be  positive  or  negative.  If  a  be  the  right  ascension  of  the 
star,' the  sidereal  time  =  <  +-  a,  a  as  well  as  S  being  taken  from  an 
ephemeris.  If  tbe  sun  had  been  observed,  the  hour-angle  t  would 
bo  tho  apparent  solar  time.  The  altitude  observed  must  bo  cor- 
rected for  refraction,  and  in  the  case  of  the  sun  also  for  parallax, 
whilo  tbe  sun's  semi -diameter  must  be  added  or  subtracted,  accord- 
ing as  tbe  lower  or  upper  limb  was  observed.  The  declination  of 
the  sun  being  variable,  and  being  given  in  the  ephemerides  for 
noon  of  each  day,  alio  .vanee  must  be  made  for  this  by  interpolating 
with  an  approximate  value  of  the  time.  As  the  altitude  changes 
very  slowly  near  th©  meridian,  this  method  is  most  advantageous 


.  the  meridian  pus- 


cos  <  = 


ly  near  th©  meridian,  this  method  is  most  advantageous 
if  the  star  bo  taken  near  tho  prime  vertical,  while  it  is  also  easy  to 
see  that  the  greater  the  latitude  the  more  uncertain  the  result. 
If  a  number  of  altitudes  of  the  same  object  are  observed,  it  is  not 
necessary  to  deduce  tho  clock  error  separately  from  each  observa- 
tion, but  a  correction  may  be  applied  to  tho  mean  of  the  zenith 
distances.  Supposing  n  observations  to  be  taken  at  the  mo 
r*  Tp  fu  . . ..  the  mean  of  all  being  r„  abd  calling  the  a 
•ponding  to  this  Z,  we  have 


3      <u  • 


2»'  +  2 


and  *o  on,  <  being  the  hour-aag!o  answering  to  T>  As  2(2*-  TJ 
=  0,  these  equations  givo 

Z=  n~  2  cU>   n  ' 

s1-^zt  +  t3+  .  ..    d?_Z  22.sin;j(7'-  T») 
n  dt*  n  • 

But,  if  in  the  above-mentioned  ii-.aafile  wo  designate  tbe  angles  at 
Z  and  S  by  ltO'  -A  an  J  p,  r.o  have 
airssin^f=cosi  sir.  i ; 
»iiiscos^<=  -  cos <p  sin  S  +  sin  eV  cost  COG t ; 
and  by  differentiation 
<PZ 


tPZ    COS  $  COB  S  CQ3  A  covp 

'dl* =  *  sin'Z  ' 


in  which  A  and  p  a:  e  determined  by 

.    sin  t       .     ,  .         sin  t 
sin  A  =  -j — i  cos  3  and  sin p  =  -.  - ,-,  cos  <b. 
cin  Z  r    sin  Z 

Witt  this  corrected  mean  of  the  observed  zenith  distances  the  hour- 
angle  and  time  are  determined,  and  by  comparison  with  T%  the  erroi 
of  the  timekeeper. 

Tho  method  of  equal  Altitudes  gives  very  simply  the  clock  error 
equal  to  the  right  ascension  minus  half  tho  aam  of  the  clock  times 
corresponding  to  tho  observed  equal  altitudes  on  both  sides  of  the 
meridian.  When  the  sun  is  observed,  a  correction  has  to  bo  applied 
for  the  change  of  declination  in  the  interval  between  the  observa- 
tions.   Calling  this  interval  2/,  the  correction  to  the  apparent  noon 

XXJII.  —  so    by  Googl 
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given  by  the  observations  x,  the  change  of  declination  in  half  the 
Interval  Ai,  and  the  observed  altitude  A,  we 


■in  h  =  sin  <p  sin  (8  -  M)  +  cos  0  cos  («  -  AJ)  cos  (I  +  ar) 
and       sin  A  =  sin  <t>  sin  (t  +  AJ)  +  cob  <f>  coa  (a  +  AS)  cos  (<  -  *V 

whence,  as  cos  *  may  be  put = 1 ,  sin  x = z,  and  tan  Ai  =  A«, 
/tan  <p   tau  J\ 
^HsinT-tinTj'"' 

which,  divided  by  15,  (jives  tho  required  correction  in  second*  of 
time.  Similarly  an  afternoon  observation  may  be  combined  with 
an  observation  made  the  following  morning  to  And  the  time  of 
apparent  midnight 

The  observation  of  the  time  when  a  star  has  a  certain  azimuth 
may  also  bo  nsed  for  determining  the  clock  error,  as  the  hour-ancle 
can  be  fonnd  from  the  declination,  the  latitude,  and  the  azimuth. 
As  the  azimuth  changes  most  rapidly  at  the  meridian,  the  observa- 
tion is  most  advantageous  there,  besides  which  it  is  neither  neces- 
sary to  know  the  latitude  nor  the  declination  accurately.  In  tho 
article  Ceodest  (vol.  x.  p.  166)  ifchas  been  shown  how  ths  observed 
time  of  transit  over  the  meridian  is  corrected  for  the  deviations  of 
the  instrument  in  azimuth,  level,  and  collimation.  This  corrected 
time  of  transit,  expressed  in  sidereal  time,  should  theu  be  equal 
to  the  right  ascension  of  the  object  observed,  and  the  dilferenco  is 
the  clock  error.  In  observatories  the  determination  of  a  clock's 
error  (a  necessary  operation  during  a  night's  work  with  a  transit 
circle)  is  generally  founded  on  observations  of  four  or  five  "clock 
stars,"  these  boing  standard  stars  not  near  the  pole,  of  which  the 
absolute  right  ascensions  havo  been  determined  with  great  care, 
besides  observation  or  a  close  circumpolar  etarfor  finding  the  error 
of  azimuth  and  determination  of  level  and  collimation  error.1 

Observers  in  the  field  with  portable  instruments  often  find  it 
inconvenient  to  wait  for  the  meridian  transits  of  one  of  the  few 
close  circumpolar  stars  given  in  the  epheincrides.  In  that  case 
they  have  recourse  to  what  is  known  as  the  method  of  time  deter- 
mination in  the  vertical  of  a  pole  star.  The  alt-azimuth  is  first 
directed  to  one  of  the  standard  stars  near  the  pole,  such  as  a  or  3 
Urste  Minoris,  using  whichever  is  nearest  to  the  meridian  at  the 
time.  The  instrument  is  set  so  that  the  star  in  a  few  minutes 
will  cross  the  middle  vertical  wire  in  the  field.  The  spirit-level  is 
in  the  meantime  put  on  the  axis  and  the  inclination  of  the  latter 
measured.  The  time  of  the  transit  of  the  star  is  then  observed,  after 
which  the  instrument,  remaining  clamped  in  azimuth,  is  turned  to 
a  clock  star  and  the  transit  of  this  over  all  the  wires  is  observed. 
The  level  is  applied  again,  and  the  mean  of  the  two  results  is  used 
in  the  reductions.  In  case  the  collimation  error  of  the  instrument 
is  not  accurately  known,  the  instrument  should  be  reversed  and 
another  observation  of  the  same  kind  taken.  The  observations 
made  in  each  position  of  the  instrument  are  separately  reduced 
with  an  assumed  approximate  value  of  the  error  of  collimation, 
and  two  equations  are  thu3  derived  from  which  the  clock  error  and 
correction  to  the  assumed  collimation  error  are  found.  This  use  of 
tho  transit  or  alt-azimuth  out  of  the  meridian  throws  considerably 
more  work  on  the  computer  than  the  meridian  observations  do,  and 
it  is  therefore  never  resorted  to  except  when  an  observer  during 
field  operations  is  pressed  for  time.  The  formula  of  reduction  as 
developed  by  Hansen  in  the  Attrvnomixht  Kaekrichtcn  (voL  xlviii. 
p.  113  tq.)  are  given  by  Chauvenct  in  his  Spherical  and  Practical 
Astronomy  (vol.  ii.  pp.  216  tq.,  4th  ed.,  Philadelphia  1873).  The 
subject  has  also  been  treated  at  great  length  by  Dullen  in  two 
memoirs,  Die  ZtUbtstitnmung  permittclst  oVj  tragbarcn  Durthgangs- 
instrument  im  Vcrtica.lt  it*  Polanttrnt  (St  Petersburg,  1863  and 
1874,  4to). 

LongUvde. — Hitherto  we  have  only  spoken  of  the  de- 
termination of  local  time.  But  in  order  to  compare  ob- 
servations made  at  different  places  on  the  surface  of  the 
earth  a  knowledge  of  their  difference  of  longitude  becomes 
necessary,  as  the  local  time  varies  proportionally  with  the 
longitude,  one  hour  corresponding  to  15°.  Longitude  can 
be  determined  either  gcodetically  or  astronomically.  The 
first  method  supposes  the  earth  to  be  a  spheroid  of  known 
dimensions.  Starting  from  a  point  of  departure  of  which 
the  latitude  has  been  determined,  the  azimuth  from  the 
meridian  (as  determined  astronomically)  and  tho  distanco 
of  some  other  station  are  measured.  This  second  station 
then  serves  as  a  point  of  departure  to  a  third,  and  by 
repeating  this  process  the  longitude  and  latitude  of  places 
at  a  considerable  distance  from  the  original  starting-point 
may  be  found.  Referring  for  this  method  to  the  articles 
Earth  (Figure  op  the),  Geodesy,  and  Sctbveytno,  we 

1  The  probable  error  of  a  clock  correction  found  in  this  way  from 
one  star  -.ith  the  Punilnk  transit,  circle  was  ±0"  082. 


shall  hero  only  deal  with  astronomical  methods  of  deter- 
mining longitude. 

The  earliest  astronomer  who  determined  longitude  by 
astronomical  observations  seems  to  havo  been  Hipparchns, 
who  chose  for  a  first  meridian  that  of  Rhodes,  where  ho 
observed  ;  but  Ptolemy  adopted  a  meridian  laid  through 
the  "Iusuhn  Fortunate"  as  being  the  farthest  known  place 
towards  the  west*  *  When  the  voyages  of  discovery  began 
the  peak  of  Tenenffo  was  frequently  used  as  a  first  meri- 
dian, until  a  scientific  congress,  assembled  by  Richelieu  at 
Paris  in  1630,  selected  the  island  of  Ferro  for  this  puqiose. 
Although  various  other  meridians  (r.g.,  that  of  Uranienburg 
and  that  of  San  Miguel,  one  of  the  Azores,  29*  25'  west  of 
Paris)  continued  to  bo  ■used  for  a  long  time,  that  of  Fcrro, 
which  received  the  authorization  of  Louis  XIII.  on  25tb 
April  1634,  gradually  superseded  tho  others.  In  1721  the 
longitude  of  Paris  from  the  west  coast  of  Ferro  was  found 
by  Louis  Fevullee,  who  had  been  seut  there  by  the  Paris 
Academy,  to  be  20*  1'  45";  but  on  the  proposal  of  Guil- 
laume  de  Lisle  (1675-1726)  the  meridian  of  Ferro  was 
assumed  to  be  exactly  20*  west  of  the  Paris  observatory. 
Modern  maps  and  charts  generally  give  the  longitude  from 
the  observatory  of  cither  Paris  or  Greenwich  according  to 
the  nationality  of  the  constructor;  tho  Washington  meri- 
dian conference  of  1884  has  recommended  the  exclusive  use 
of  the  meridian  of  Greenwich.  On  the  same  occasion  it 
was  also  recommended  to  introduce  the  use  of  a  "uni- 
versal day,"  lieginning  for  the  whole  earth  at  Greenwich 
midnight,  without,  however,  interfering  with  tho  use  of 
local  time.* 

The  simplest  method  for  determining  difference  of  longi- 
tndo  consists  in  observing  at  the  two  stations  some  celestial 
phenomenon  which  occurs  at  the  samo  absolute  moment 
for  the  whole  earth.  Hipparchns  pointed  out  how  ob- 
servations of  lunar  eclipses  could  be  used  in  this  way,  and 
for  about  fifteen  hundred  years  this  was  the  only  method 
available.  When  Reoiomontant/s  (q.v.)  began  to  publish 
his  epheraerides  towards  the  end  of  the  15th  century,  they 
furnished  other  means  of  determining  the  longitude.  Thus 
Amerigo  Vespucci  observed  on  23d  August  1499,  some- 
where on  the  coast  of  Venezuela,  that  the  moon  at  7k  30* 
p.m.  was  1*  at  midnight  5 J*  east  of  Mars;  from  this  ho 
concluded  that  they  must  have  been  in  conjunction  at 
6k  30",  whereas  tho  Nuremberg  ephemeris  announced  this 
to  take  place  at  midnight  This  gave  the  longitude  of  his 
station  as  roughly  equal  to  5J  hours  west  of  Nuremberg. 
The  instruments  and  the  lunar  tables  at  that  time  being 
very  imperfect,  the  longitudes  determined  were  very  er- 
roneous; see  Navigation  (vol.  xvii.  p.  251),  to  which 
article  we  may  also  refer  for  a  history  of  the  long^liscussed 
problem  of  finding  the  longitude  at  sea.  The  invention  of 
the  telescope  early  in  the  17th  century  made  it  possible  tc 
observe  eclipses  of  Jupiter's  satellites ;  but  there  i3  to  a 
great  extent  the  same  drawback  attached  to  these  as  to 
lunar  eclipses,  that  it  is  impossible  to  observe  with  suiu- 
ciont  accuracy  tho  moments  at  which  they  occur. 

Eclipses  of  the  sun  and  occultations  of  stars  by  tl.j 
moon  were  also  much  used  for  determining  longitude  I  e- 
foro  the  invention  of  chronometers  and  the  electric  tele- 
graph offered  better  means  for  fixing  the  longiiudo  of 
observatories.  These  methods  aro  now  hardly  ever  em- 
ployed except  by  travellers,  as  they  are  very  inferior  an 
regards  accuracy.    For  tho  necessary  formulas  see  CLr.u- 

»  This  was  probably  first  done  in  the  first  century  by  Harinus  of  Tyre. 

*  This  proposal  wa»  chiefly  dicUted  by  a  wUh  to  facilitate  t!.e  inter- 
national telegraph  and  railway  traffic.  In  the  United  States  when  the 
large  eztent  of  the  country  In  longitude  makes  It  impossible  to  ti» 
the  time  of  one  meridian,  four  ttaudard  meridians  were  adopted  \u 
1883,  viz.,  76*.  90",  105\  120*  west  of  Greenwich,  so  that  clocks  shar- 
ing "  Eastern,  Central,  Mountain,  or  Pacific  time  "  are  esactly  five,  six, 
streo,  or  eight  hours  slower  than  a  Greenwich  mem-time  clock. 
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Tenet's  Spherical  tnd  Practical  Astronomy,  vol  L  pp.  518- 
5»2  and  550-557. 

We  now  proceed  to  consider  the  four  methods  for  find- 
ing the  longitudes  of  fixed  observatories,  viz.,  by  (1)  moon 
culminations,  (2;  rockets  or  other  signals,  (3)  transport  of 
chronometers,  and  (4)  transmission  of  time  by  the  electric 
telegraph. 

L  Moon  CulM<nat;on*.—Or7iRz  to  the  rapid  orbital  motion  of  the 
noon  tho  sidereal  time  of  iu  culmination  it  different  for  different 
aeridiana.  If,  therefore,  the  rate  of  the  moon's  change  of  right 
i-ctnsiou  is  known,  it  is  easy  from  the  observed  time  of  culmina- 
tion at  two  stations  to  deduce  their  difference  of  longitude.  Let 
the  right  ascension  of  the  moon  a  and  its  differential  coefficients 
W  computed  for  the  Greenwich  time  T,  and  let  the  culmination  be 
observed  at  two  places  whose  longitudes  from  Greenwich  are  X  and 
V,  the  time  of  observation  being  T  +  t  and  T+f  Greenwich  1 
w in  local  tims  T+t+\=»  and  T+t  +  X'=»V ;  we  have  then 


'dt 


sud,  at  the  difference  of  longitude  is  X'  -  X  =  (6*  -  SJ-  (t  - 1),  we 
lure  only  to  determine  f  - 1  from  the  first  equation.  This  is  simply 
done  by  a  suitable  eelection  of  T.  Calling  T+\(t  +  t')=r,  we 
hare  to  put  T-\{(-t)  and  I* +  *(<'-<)  for  T+t  and  T+f.  It 
if  then  easy  to  see  that 

sad,  solving  this  equation  by  first  neglecting  the  second  term  on 
tbe  right  side  and  then  substituting  the  value  of  f  -  (,  thus  found 

*  that  term,       ( l\\Mit\  7»- 

In  order  to  be  as  much  as  possible  independent  of  instrumental 
error*,  some  standard  stars  nearly  on  the  parallel  of  tho  moon  are 
observed  at  the  two  ttationt;  these  " n.oon-culminatiug  stars"  are 
given  in  the  ephemerides  in  order  to  secure  that  both  observers 
take  the  same  stars.  As  either  the  preceding  or  the  following  limb, 
not  the  centre,  of  the  moon  is  observed,  allowance  must  be  made  for 
the  time  the  semi-diameter  takes  to  pass  the  meridian  and  for  the 
change  of  right  ascension  during  this  time.  This  method  was 
proposed  by  Pigott  towards  the  end  of  the  18th  century,  sud  has 
been  much  used ;  but,  though  it  may  be  very  serviceable  on  journeys 
and  expeditions  to  distant  places  where  tho  chronometric  and  tele- 
graphic methods  cannot  be  employed,  it  is  not  accurate  enough  for 
axed  observatories.  This  is  due,  not  only  to  the  difficulties  attend- 
ing the  observation  (the  difference  of  personal  error  in  observing  the 
moon  and  stars,  the  different  apparent  enlargement  of  the  moon 
by  irradiation  in  different  telescopes  and  under  different  ertno- 
spheric  circumstances,  Ac),  but  chiefly  to  the  large  coefficient 
with  which  9"  -9  has  to  bo  multiplied  in  tho  final  equation  for  X'  -  X. 
Errors  of  four  to  six  seconds  of  time  have  therefore  frequently 
been  noticed  in  longitudes  obtained  by  this  method  from  a  limited 
number  of  observations  :  the  longitude  of  the  Madras  observatory 
was  for  many  years  assumed  to  be  5*  21m  3**77,  but  subsequently  by 
a  telegraphic  determination  this  was  found  to  be  4**37  too  great 

2.  Signal*. — In  1671  Picard  determined  the  difference  of  longi- 
tude between  Copenhagen  and  tho  site  of  Tycho  Brahe's  observa- 
tory by  watching  from  the  latter  the  covering  and  uncovering  of  a 
lire  lighted  on  the  top  of  the  observatory  tower  at  Copenhagen. 
Powder  or  rocket  signals  have  been  in  use  since  the  middle  of  the 
15th  century  ;  they  are  nowadays  never  used  for  this  purpose, 
although  several  of  the  principal  observatories  of  Europe  were  con- 
nected in  this  manner  early  in  the  19th  century.1 

3.  Transport  of  Chronometers.— this  means  of  determining  longi- 
hide  was  first  tried  in  cases  where  the  chronometers  could  be  brought 


ray  by  sea,  but  the  improved  means  of  communication 
on  land  led  to  its  adoption  in  1828  between  the  observatories  at 
Greenwich  and  Cambridge,  aud  in  the  following  years  between 
many  other  observatories.  A  few  of  the  more  extensive  expedi- 
tions undertaken  for  this  object  deserv*  to  be  mentioned.  In  18*3 
more  than  sixty  chronometers  were  sent  sixteen  times  backwards 
snd  forwards  between  Altona  and  Pulkowa,  and  in  1841  forty 
chronometers  were  sent  the  same  number  of  times  between  Altona 
tad  Greenwich."  In  1  S< 4  the  longitude  of  Valcctia  on  the  south- 
west coast  of  Ireland  was  determined  by  transporting  thirty  pocket 
chronometers  via  Livenwo!  and  Kingstown  and  having  an  inter- 
laediste  station  at  the  latter  place.  The  longitude  of  the  United 
States  ntval  observatory  has  been  frequently  determined  from 
Greenwich.    The  following  results  will  give  au  Idea  of  tbe  accuracy 

cf  the  method^  

 js  

i  Frv  Instance.  Gre«nw(eh  and  Paris  In  1I2S  (MIL  Tr-in*.,  18!e>  The  result, 
Safari  t«  only  about  0*  «  too  (rest. 

I  As  I  sr-eal  luanv  of  th«  chronometers  used  In  1S4'  were  mad*  by  Dent  end 
•  e-e  of  •  jptrlor  excellence,  »  smeller  numt-er  »n  ceasl-lcred  sufficient. 

•  Go*-d-l^rra*»*»f'*,n<,t  Lor^itu^i,  P-  5,  Washington,  1169. 


Previous  to  1S49,  8TS  chronometers  . . . . 
Sxpctlltlon  of  1S<I>,  Bond's  disensalon  .. 
.,  „    Walker's      ,.  .... 

Iloii'l  s  second  result . 


 &»  S-  1I«  M 

........  ll'-SO 

  12«-0fl 

„        IMS,  42  chronometer*,  0  trips,  Bond  ..  lJ»«±C»ia 

The  value  now  accepted  from  the  telegraphic  determination  is 
5»  gm  12*'09.  The  probable  errors  of  the  results  for  Pulkona- 
Altona  and  Altona-Crccnwich  w*re  supposed  to  be  db0*"039  and 
±0*"042.  It  is  of  course  only  natural  that  the  uncertainty  of  the 
results  for  tho  trans-Atlantic  longitude  should  be  much  greater, 
considering  the  length  of  time  which  elapsed  between  the  rating 
of  the  chronometers  at  tbe  observatories  of  Boston  (Cambridge, 
Massachusetts)  and  Liverpool.  The  difficulty  of  the)  method  con- 
sists in  determining  the  ''travelling  rate."  Each  time  a  chrono- 
meter leaves  the  station  A  and  returns  to  it  the  error  is  determined, 
and  consequently  the  rate  for  the  tints  occupied  by  the  journeys 
from  A  to  B  and  front  B  to  A  aud  by  the  sojourn  at  B.  Similarly 
a  rate  is  found  by  each  departure  from  and  return  to  B,  and  the 
time  of  rest  at  A  and  B  is  also  ntilized  for  determining  the  station- 
ary rate.  In  this  way  a  seriet  of  rates  for  overlspping  intervals  of 
time  are  found,  frcm  which  the  travelling  rates  may  be  interpolat-vl. 
It  is  owing  to  the  uncertainty  which  necessarily  attaches  to  the 
rate  of  a  chronometer  during  long  journejs,  especially  by  land, 
they  are  exposed  to  shaking  and  more  or  less  violent  motion, 
is  desirable  to  employ  a  great  number.   It  is  scarcely  nces- 


that  it  is  desirable  to  employ  a  great  number.   It  is  scarcely  i 
sary  to  mention  that  the  temperature  correction  for  each  chrono- 
meter must  be  carefully  investigated,  end  the  local  time  rigorously 
determined  at  each  station  during  the  entire  period  of  the  operations. 

4.  Telegraphic  Determination  of  Longitude. —  This  was  C**st  sug- 
gested by  the  American  astronomer  S.  C.  Walker,  and  owed  its  de- 
velopment to  the  United  States  Coast  Survey,  where  it  was  employed 
from  about  1849.  K  early  all  the  more  important  public  observa- 
tories ou  the  continent  of  Europe  have  now  been  connected  in  this 
way,  chiefly  at  the  instigation  of  the  "Europaische  Gradmessung," 
while  the  determinations  in  connexion  with  the  transits  of  Venus 
and  those  carried  out  in  recent  years  by  the  American  and  French 
Governments  have  completed  the  circuit  of  the  greater  part  of 
the  globe.  The  telegraphic  method  compares  the  local  time  at  one 
station  with  that  at  the  other  by  means  of  electric  signals.  If  a 
signal  is  sent  from  the  eastern  station  A  at  the  local  time  T,  and 
received  at  the  western  station  B  at  the,  local  timo  Tit  then,  if  the 
time  taken  by  the  current  to  pass  through  tlie  win  is  called  x, 
the  difference  of  longitude  is 

X=  T- Tl+x, 

and  similarly,  if  a  signal  is  sent  from  B  at  the  time  TJ'and  received 
at  A  at  Tv  we  liave        X=  J, -  T, - r, 

from  which  the  unknown  quantity  z  can  be  eliminated. 

The  operations  of  a  telegraphic  longitude  determination  can  be 
arranged  in  two  ways.  Either  the  local  time  is  determined  at  both 
stations  and  the  clocks  aro  compared  by  telegraph,  or  the  time 
determinations  arc  marked  simultaneously  on  the  two  chronographs 
at  the  two  stations,  so  that  further  signals  for  clock  comi>arisun 
are  unnecessary.  The  first  method  has  to  be  used  when  the  tele, 
graph  is  only  for  a  limited  time  each  night  at  the  disposal  of  tho 
observers,  oi  when  the  climatic  conditions  at  the  two  stations  arc 
so  different  that  clear  weather  cannot  often  be  expected  to  occur  at 
both  simultaneously,  also  whea  the  difference  of  longitude  is  so 
considerable  that  too  much  time  would  be  lost  at  the  eastern  station 
waiting  for  the  arrival  of  the  transit  record  of  one  star  from  tho 
western  station  before  observing  another  star.  Tho  independent 
time  determination  also  offers  the  advantage  that  the  observations 
may  be  taken  either  by  oye  and  ear  or  by  the  chronograph,  and 
that  the  signals  may  be  either  audible  beats  of  a  relay  or  chi  mo- 
graphic  syrnals,  the  ruh)  being  to  hare  observations  and  signals 
made  by  similar  operations.  The  best  way  of  using  audiblu  be;:ti 
of  a  relay  is  to  let  the  circuit  pass  through  an  auxiliary  clock, 
which  from  second  to  second  alternately  makes  and  brraks  the 
current,  the  making  of  the  current  being  rendered  audible  by  the 
tapping  of  the  relays  at  both  stations.  If.  now,  tho  auxiliary  and 
the  observing  clocks  are  regulated  to  a  different  rate,  the  coinci- 
dences of  the  beats  of  the  relay  with  those  of  the  obrerving  deck 
can  be  noted  with  great  accuracy,  from  which  the  difference  between 
the  two  observing  clocks  is  found.  It  has  been  proved  by  ex-nrun  e 
that  tho  degree  of  accuracy  with  which  the  clock  comparison  cia 
be  made  by  one  coincidence  is  exactly  equal  to  that  of  one  chrono- 
graph signal,  the  probable  error  being  in  both  cases  auout  ±0-  0i5. 
It  should,  however,  be  mentioned  that  the  interval  between  two 
consecutive  coincidences  cannot  be  made  less  than  two  niiriu'ca, 
whereas  the  chronogrsnh  signals  may  bo  given  every  second,  and, 
as  the  observstions  made  with  the  chronograph  nr«  also  somewhat 
more  accurate  than  those  made  by  eyo  and  ear,  the  chrouograph 
should  he  used  wherever  possible.  The  other  method,  that  of 
simultaneous  rcrjistration  at  both  stations  of  transits  of  the  sa.ue 
stars,  hss  also  its  advantage;.  Each  transit  observed  at  both 
stations  furnishes  a  value  of  the  differcne*;  of  longitude,  so  that 
the  final  mult  is  less  dependent  on  the  clock  rate  than  in  th« 
first  method,  which  necea*iutes  the  combination  of  a  series  of  clock 
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errors  determined  during  the  night  to  form  a  value  of  the  clock 
error  for  the  time  when  the  exchange  of  signals  took  place.  ^Vhen 
using  this  method  it  is  advisable  to  select  the  stars  in  ruch  a 
manner  that  only  one  station  at  a  time  is  at  work,  so  that  the 
intensity  of  the  current  can  be  readjusted  (by  means  of  a  rheostat) 
between  every  despatch  and  receipt  of  signals.  Thia  attention  to 
the  intensity  of  the  current  is  necessary  whatever  method  is  cm- 
ployed,  as  the  constancy  of  the  transmission  time  (x  ui  the  above 
equations)  chiefly  depends  on  the  constancy  of  the  current  The 
probable  error  of  a  difference  of  longitude  deduced  fntn  one  star 
appears  to  be 1 

for  eve  and  ear  transits  ±0**08, 
for  chronograph  transits  ±0,-07  ; 
while  the  probable  error  of  the  final  result  of  a  carefully  planned 
and  well  executed  series  of  telegraphic  longitude  operations  is  gener- 
ally between  ±0*015  and  ±0«-O25. 

It  is  evident  that  the  success  of  a  determination  of  longitude  de- 
pends to  a  very  great  extent  on  the  accurate  determination  of  time 
at  the  two  stations,  and  great  care  must  therefore  be  taken  to  de- 
termine the  instrumental  errors  repeatedly  during  a  night's  work. 
But,  in  addition  to  tho  uncertainty  which  enters  into  the  results 
from  the  ordinary  errors  of  observation,  there  is  another  source  of 
error  which  becomes  of  special  importance-  in  longitude  work,  viz., 
the  so-called  personal  error.  The  discovery  of  the  fact  that  all 
observers  differ  more  or  less  in  their  estimation  of  the  time  when 
a  star  crosses  one  of  the  spider  lines  in  the  transit  instrument  was 
made  by  Bc&sel  in  1820';  and,  as  he  happened  to  differ  fully  a 
second  of  time  from  several  other  observers,  this  remarkably  large 
error  naturally  caused  tho  phenomenon  to  bo  carefully  examined. 
Bcssel  also  suggested  what  appears  to  be  the  right  explanation,  viz., 
the  co-operation  of  two  senses  in  observing  transits  by  eyo  and  ear, 
tho  car  having  to  count  the  beats  of  the  clock  while  the  eye  com- 
pares the  distance  of  the  star  from  the  spider  lino  at  the  last  beat 
before  the  transit  with  the  distance  at  the  first  beat  after  it,  thus 
estimating  the  fraction  of  second  at  which  the  transit  took  place. 
It  can  easily  be  conceived  that  one  person  may  first  hear  and  then 
see,  while  to  another  these  sensations  tako  place  in  the  reverse  order ; 
and  to  this  possible  source  of  error  may  be  added  tho  sensible  time 
required  by  the  transmission  of  sensations  through  the  nerves  to  the 
brain  and  for  the  latter  to  act  upon  them.  As  the  chronographic 
method  of  observing  dispenses  with  one  sense  (that  of  hearing)  and 
merely  requires  the  watching  of  the  star's  motion  and  the  pressing 
of  an  electric  key  at  tho  moment  when  the  star  is  bisected  by  the 
thread,  the  personal  errors  should  in  this  case  be  much  smaller  than 
when  the  eye  and  ear  method  is  employed.  And  it  is  a  fact  that 
in  the  former  method  there  have  never  occurred  errors  of  between 
half  and  a  whole  second  such  as  have  not  (infrequently  appeared 
in  the  latter  method. 

In  astronomical  observations  generally  this  personal  error  docs 
not  cause  any  inconvenience,  so  long  as  only  one  observer  is  em- 
ployed at  a  time,  aud  unless  the  amount  of  the  error  varies  with 
the  declination  or  the  magnitude  of  tho  star ;  but  when  absoluto 
time  has  to  bo  determined,  as  in  longitude  work,  the  full  amount 
of  the  personal  equation  between  the  two  observers  must  be  care- 
iully  ascertained  and  taken  into  account  And  an  observer's  error 
has  often  been  found  to  vary  very  considerably  not  only  from  year 
to  year  but  even  within  much  shorter  intervals  ;  the  uso  of  a  new 
iastrumcnt,  though  perhaps  not  differing  in  construction  from  the 
nocustomed  one,  has  also  been  known  to  affect  the  personal  error. 
.  For  a  number  of  yeira  this  latter  circumstance  was  coupled  with 
ai. other  which  seemed  perfectly  incomprehensible,  tho  personal  error 
appearing  to  vary  with  the  reversal  of  the  instrument,  that  is,  with 
t'.t  position  of  the  illuminating  lamp  east  or  west  But  in  1869-70 
Kirsch  noticed  during  tho  longitude  operations  in  Switzerland  that 
ti.is  was  caused  by  a  shifting  of  the  reflector  inside  tho  telescope,  by 
means  of  which  the  field  is  illuminated,  which  produced  an  apparent 
shitting  of  the  image  of  the  spider  lines,  unless  the  eye-piece  was 
very  accurately  focused  for  tho  observer's  sight  The  simplest  and 
best  way  to  find  the  equation  between  two  observers  is  to  let  ono 
obatrve  tho  transits  of  stars  over  half  tho  wires  in  the  telescope, 
and  the  other  observe  the  transits  over  the  remainder,  each  taking 
care  to  refocus  the  eye-piece  for  himself  in  order  to  avoid  tho  above- 
n.'.'titioncd  source  of  error.  Tho  single  transits  reduced  to  the  middle 
wire  give  immediately  the  equation  ;  and,  in  order  to  eliminate 
trrors  in  tho  assumed  wire-intervals,  each  observer  uses  alternately 
the  first  and  the  second  half  of  the  wires.  Another  method  is  in 
voTiie  at  Greenwich,  where  each  observer  with  tho  transit  circle 
from  a  scries  of  stars  determines  tho  clock  error  and  reduces  this 
to  a  common  epoch  (0h  sid.  time)  by  means  of  a  clock  rate  found 
independently  of  personal  error.   The  differences  between  tho  clock 


1  Albrecht  Btstitnmung  von  LAngcndiftrenten  mit  JlaJ/e  da  dec- 
trischen  TdegravKen,  p.  80,  Leipsic,  1809,  4to. 

*  Maakelyne  had  in  1796  noticed  that  one  of  his  assistants  observed 
transits  more  than  half  a  second  later  than  himself,  but  this  was  sup- 
posed to  arise  from  some  wrong  method  of  observing  adopted  by  tho 
assistant,  and  the  matter  was  cot  further  looked  into. 


errors  thus  found  are  equal  to  the  personal  equations.  This  method 
cannot  however,  be  recommended,  as  the  systematic  errors  in  the 
right  ascensions  of  the  stars  and  any  slight  variation  of  the  clock 
rate  would  affect  the  personal  equation  ;  the  first  method  is  there- 
fore generally  used  in  longitude  work.  It  is  advisable  to  let  the 
observers  compare  themselves  at  the  beginning,  middle,  and  end 
of  the  operations  and,  if  possible,  at  both  tie  instruments  employed. 
A  useful  check  on  the  results  is  afforded  by  simultaneous  experi- 
ments with  one  of  the  instruments  contrived  by  C.  Wolf,  Kaiser, 
and  others  (sometimes  called  "tuna  collimators"),  by  which  the 
absolute  personal  error  of  an  observer  can  be  determined.  Though 
differing  much  in  detail,  these  instruments  are  all  constructed  on 
the  nine  principle :  an  artificial  atar  (a  lamp  shining  through  a 
minute  hole  in  a  screen  mounted  on  a  small  carriage  moved  by 
clockwork)  passes  in  succession  across  a  number  of  lines  drawn  on 
oiled  paper,  while  an  electric  contact  is  made  at  the  precise  moment 
when  the  star  is  bisected  on  each  line  by  the  carriage  passing  a 
number  of  adjustable  contact  makers.  The  currents  thus  mad  a 
register  the  transits  automatically  on  a  chronograph,  while  the 
observer,  viewing  the  apparatus  through  his  telescope,  can  observe 
the  transits  in  the  usual  manner  either  by  eye  and  ear  or  br  chrono- 
graph, thus  immediately  finding  his  personal  error.  On  the  Conti- 
nent these  contrivances  have  frequently  been  used  to  educate  pupils 
learning  to  observe,  and  experience  has  repeatedly  shown  tint  a 
considerable  personal  error  can  be  generally  somewhat  diminished 
through  practice. 

LUtniMtt.— Oeneral  treatises  on  erliTlc.nl  sstrrmoroy,  sued  as  Brunnow*s 
Lthrimekdtr  tftuxritektn  AMttenonitlii  ed.,  Berlin.  1S71 ;  translated  Into  English 
and  asveral  other  languages)  and  Chauvcnct'a  Jfaanaf,  treat  very  fully  of  the 
numerous  methods  of  determining 
of  asveral  stars.  The  best  bandog 
already  mentioned  ;  hut  any  one  e 

consult  tho  accounts  of  the  numerous  longitude  determinations  carried  oat 


I  me  by  rombinsliou  of  altitudes  <^r  azimuths 
elcgisphlc  longitude  work  is  Albrecht' a 
g  iu  practical  work  of  this  kind  should 
lo 
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oroddrisrAis  /vfiikts;  f<ltjrupMe  .Determination  of  Dlftrtnat  of  Longitud*  by 
Oflctrt  e/  At  (/ailed  Stattt  jVars  (Washington,  16S0) :  Tclrar.  DtUm.  </  lowji- 
fsdai  in  lltztco,  Ctntnl  AuurUa.and  on  lit  Wat  Coart  «/&»(«  .dsurloa  (Wash- 
ington, 1883);  the  Reports  of  the  United  State*  Coast  and  Geodetic  Survey ; 
vol.  Ix.  of  the  Account  eflht  Ortat  TrijonemttTiaU  Sutvtt  of  India ;  and  vol.  tu. 
of  Dun  Echt  observptory  PvMicaiion*.  A  discussion  of  all  the  Investigations 
on  persona]  errors  up  to  lfTJ  was  published  by  Dreycr  In  frue.  ft  IrtA  Acad., 
3d  series,  vol.  II.,  18ft,  pp.  4M-S28.  (J.  L.  Z.  D.) 

TIMOLEON.  The  life  of  Timoleon,  one  of  the  noblest 
and  most  interesting  of  the  men  of  old  Greece,  is  closely 
bound  up  with  tho  history  of  Sicily  (q.v.),  and  more  par- 
ticularly of  Syracuse  (q.v.),  in  the  latter  half  of  the  4th 
century  B.C  It  is  as  the  champion  of  Greece  against 
Carthage,  and  of  constitutional  government  against  violence 
and  oppression,  that  ho  stands  out  as  such  a  grand  figure. 
His  early  career  in  his  native  Corinth  was  shaped  by  a 
tragie  incident.  Timoleon  had  saved  the  life  of  his  brother, 
Timophancs,  on  the  field  of  battle ;  but,  when  that  same 
brother,  at  the  head  of  a  band  of  mercenary  soldiers,  took 
possession  of  the  acropolis  and  made  himself  practically  a 
military  despot  and  master  of  the  city,  Timoleon,  after  an 
ineffectual  protest,  let  him  be  struck  down  by  his  brother- 
in-law  and  one  or  two  other  friends  who  had  joined  in  his 
remonstrance.  By  the  public  opinion  of  Corinth  generally 
hia  conduct  was  approved  as  patriotic ;  but  the  curses  of  hia 
mother  and  the  cold  looks  of  some  of  hia  kinsfolk  and 
acquaintances  drove  him  from  the  city  into  tho  solitude 
of  the  fields,  and  there,  it  would  seem,  for  some  yean*  he 
pined  away,  hating  life  and  even  bent  on  ending  it  by 
voluntary  starvation.  Ho  must  have  reached  middle  life 
when,  in  344  b.c,  envoys  came  from  Syracuse  to  Corinth 


ap: 


the  mother-city  for  relief  from  the  intestine 


feuds  and  foreign  mercenaries  under  which  the  Syracusans, 
and  all  the  Greeks  of  Sicily,  suffered.  Carthage  too, 
their  old  and  bitter  foe,  after  somo  years  of  quiet,  was 
again  bestirring  herself  and  intriguing  with  tho  local  des- 
pots. Corinth  could  not  refuse  her  help,  though  her  chief 
citizens  declined  the  responsibility  of  attempting  to  estab- 
lish a  settled  government  in  the  factious  and  turbulent 
Syracuse.  By  a  sort  of  Divine  inspiration,  says  Plutarch 
(Tim.,  3),  Timoleon,  being  named  by  an  unknown  voice  in 
the  popular  assembly,  was  chosen  by  a  unanimous  vote  to 
undertake  tho  mission.  He  sailed  for  Sicily  with  a  few 
of  the  leading  citizens  of  Corinth  and  a  small  troop  of  Greek 
mercenaries.  On  arriving  at  Rhegium  he  found  that  his 
movements  were  watched  by  a  Carthaginian  squadron,  act- 
ing under  the  advice  of  a  Syracusan.  Hicetas.  who  had 
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made  himself  master  of  Leontini  and  aimed  at  supplanting 
with  Carthaginian  aid  the  younger  Dionysius,  still  nomin- 
ally tyrant  of  Syracuse,  but  actually  in  possession  only  of 
the  island  citadeL  Hicetas,  whilst  seeming  to  favour 
Corinthian  intervention,  was  really  working  with  Carthage 
on  behalf  of  the  tyrants.  Timoleon,  however,  slipped  away 
from  the  Carthaginian  watch  and  landed  at  Tauromenium 
(Taormina),  where  he  Tiad  a  very  friendly  reception.  At 
Adranum,  an  inland  town,  to  which  he  came  by  invitation 
from  a  party  among  the  citizens,  he  surprised  Hicetas,  and 
drove  him  back,  with  his  troops  utterly  defeated,  to  Syra- 
cuse. The  Sicilian  Greeks  now  rallied  round  him,  and  the 
following  year  (343)  saw  the  surrender  of  Dionysius  and 
Timoleon  master  of  the  entire  city.  Hailed  by  the  citizens 
as  a  heaven-sent  deliverer,  he  at  once  began  the  work  of 
restoration,  bringing  in  a  multitude  of  new  settlers  from 
the  mother-city  and  from  Greece  generally,  and  establishing 
a  popular  government  on  the  basis  of  the  laws  of  Diodes, 
which  had  been  forgotten  under  the  Dionysian  rigimt. 
The  impress  of  Timoleon's  reforms  seems  to  have  lasted  to 
the  days  of  Augustus.  The  tyrants,  too,  in  the  other  Sici- 
lian cities  were  put  down,  and  his  old  enemy  Hicetas' went 
back  to  Leontini,  where  he  lived  as  a  private  though  power- 
ful citizen.  He  made  one  more  attempt  to  overthrow 
Timoleon,  and  induced  Carthage  to  send  (340-339)  a  great 
army,  which  landed  at  Lilybseum  (Marsala).  The  Syra- 
cusans  could  hardly  be  brought  to  face  the  invader;  but 
with  a  miscellaneous  levy  of  about  1 2,000  men,  most  of 
them  mercenaries,  Timoleon  marched  westwards  across  the 
island  into  the  neighbourhood  of  Selinus  and  won  &  great 
and  decisive  victory  on  the  Crimisua.  The  Carthaginian 
host  La  said  to  have  outnumbered  Timoleon's  army  in  the 
proportion  of  seven  to  one.  The  general  himself  led  on  his 
infantry  in  person  (Plut,  Tim.,  27),  and  their  enemy's  dis- 
comfiture was  completed  by  a  blinding  storm  of  rain  and 
hail  driven  straight  in  their  faces  (DiotL,  xvi.  79).  This 
victory  gave  the  Greeks  of  Sicily  many  years  of  peace  and 
safety  from  Carthage.  Carthage  made,  however,  one  more 
effort  and  despatched  some  mercenaries  to  prolong  the  con- 
flict between  Timoleon  and  the  tyrants.  But  it  soon  ended 
(338  b.c.)  in  the  defeat  of  Hicetas,  who  was  taken  prisoner 
and  put  to  death,  and  in  a  treaty  which  confined  the 
dominion  of  Carthage  in  Sicily  to  the  west  of  the  Halycus 
(Platani).  Timoleon,  having  put  down  the  despots  and 
given  freedom  to  the  Greek  cities  of  Sicily,  retired  into 
private  life,  though  he  remained  practically  supreme  not 
only  at  Syracuse  but  throughout  Sicily.  This  island,  not- 
withstanding the  many  elements  of  discord  which  political 
revolution,  with  the  return  of  exiles  and  the  influx  of  new 
settlers,  must  have  brought  in,  seems  to  have  been  during 
Timoleon's  lifetime  tranquil  and  contented.  There  are  some 
characteristic  stories  told  of  his  last  days.  Although  blind, 
he  used  to  come  in  his  car  into  the  assembly  in  the  theatre 
and  give  his  opinion,  which  was  commonly  accepted  by  a 
unanimous  vote.  An  officious  person  once  insisted  on  his 
giving  the  ordinary  bail  in  a  lawsuit ;  but  he  replied  that 
he  had  himself  always  been  the  consistent  champion  of  law 
and  of  legal  righta  for  them  all  Again,  when  his  military 
strategy  was  unfavourably  criticized,  he  expressed  his  grati- 
tude to  heaven  that  he  had  won  for  the  Syracuaans  the 
privilege  of  liberty  of  speech.  He  died  in  337,'  and  was 
buried  at  the  cost  of  the  citizens  of  Syracuse,  who  erected 
a  grand  monument  to  his  memory  in  their  market-place. 


Plutarch's  Lift  of  TimoUov  and  portions  of  Diodorus  Siculus  are 
our  chief  toarcea  of  original  information.  There  is  an  admirable 
and  most  interesting  account  of  his  life  and  work  in  chap,  lxxxv. 
of  Grote'a  History  of  Ortec*. 

TIMON  of  Athens,  a  noted  misanthrope,  lived  during 
the  Peloponnesian  War.  He  is  more  than  once  alluded  to 
by  Aristophanes  and  other  comedians  of  the  Attic  stage. 
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B6) ;  the  only  two  whom  he  spares  are  Xenophanes, 

29),  and  Pyrrho,  against 
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Plutarch  takes  occasion  to  introduce  a  short  account  of  his 
life  in  the  biography  of  Mark  Antony  (ch.  70),  and  he 
gives  his  name  to  one  of  Lucian's  dialogues.  Shakespeare 
probably  derived  his  knowledge  of  Timon  mainly  from 
Plutarch;  but  the  Timon  of  Shakespeare  resembles  the 
Timon  of  Lucian  in  so  many  points  that  some  critics  think 
Shakespeare  (or  whoever  wrote  the  first  sketch  of  the  play) 
must  have  had  access  to  the  dialogue  in  question. 

TIMON  of  Phlius,  the  well-known  sillograph  and  scep- 
tic philosopher,  flourished  about  280  B.o.  He  studied 
philosophy  under  Stilpo  the  Megarian  and  Pyrrho  of  El  is, 
the  famous  sceptic.  Thereafter  he  spent  some  time  in 
Chalcedony  where  he  made  a  fortune  by  teaching  and  lec- 
turing. The  rest  of  his  life  was  passed  chiefly  at  Athens, 
where  he  died  at  an  advanced  age. 

The  writings  of  Timon,  if  we  may  trust  Diogenes  Iacru'us  (ix. 
ch.  12),  were  exceedingly  numerous  both  In  prose  and  in  verse  : 
besides  the  ZlXXiu,  ho  is  asserted  to  have  written  epic  poems, 
tragedies,  comedies,  aatyric  dramas,  and  other  varieties.  But  he 
is  best  known  aa  the  author  of  the  ZtXXoi  or  sarcastic  hexameter 
verses  written  against  the  Greek  philosophers.  They  were  divided 
into  three  books ;  in  the  first  the  author  apoke  in  his  own  person, 
while  in  the  second  and  third  Xenophanes  of  Colophon  replied  to 
inquiries  addressed  to  him  by  Timon  about  early  and  late  philo- 
sophers. From  the  fragments  that  remain  (about  140  lines  or 
parts  of  lines,  printed  in  Mullach,  Frag.  Phil.  Grmc,  L  pp.  81-08) 
we  see  that  Timon  possessed  some  of  the  qualities  or  »a.  great 
satirist  together  with  a  thorough  command  of  the  hexameter  ;  but 
there  is  no  trace  of  any  loftier  aim  than  to  awaken  derisive  laughter. 
Philosophers  are  "excessively  cunning  murderers  of_many  wise 
saw8"(ver.  f>6 
"the  modest 
whom  "no  other 

2AXm  we  have  some  lines  preserved  from  the  'IrtaXtuU,  s  poem  in 
elegiac  verse,  which  appears  to  have  inculcated  the  tenets  of  scepti- 
cism, and  one  or  two  fines  or  parts  of  lines  which  cannot  be  with 
certainty  assigned  to  either  poem. 

TIMOR,  an  island  of  the  East  Indian  Archipelago,  the 
easternmost  and  largest  of  the  lesser  Sundanese  group, 
stretching  south-west  and  north-east  for  300  miles  between 
8*  40'  and  10*  40*  8.  lat  and  123'  30'  and  127*  E.  long. 
It  has  a  mean  breadth  of  60  miles,  an  area  of  over  1 1,000 
square  miles,  and  a  population  roughly  estimated  at 
about  600,000.  Timor  lies  in  deep  water  a  little  to  the 
west  of  the  hundred  fathom  line,  which  marks  in  this 
direction  the  proper  limit  of  the  shallow  Arafura  Sea, 
flowing  between  it  and  northern  Australia.  It  differs 
considerably  from  the  other  members  of  the  Sundanese 
group  both  in  the  lie  of  its  main  axis  (south-west  and 
north-east  instead  of  west  and  east),  and  in  the  great  pre- 
valence of  old  rocks,  such  as  schists,  slates,  sandstones, 
carboniferous  limestones,  and  other  more  recent  sediment- 
ary formations,  and  in  its  correspondingly  slighter  volcanic 
character.  It  comes,  however,  within  the  great  volcanic 
zone  which  sweeps  in  a  vast  curve  from  the  northern 
extremity  of  Sumatra,  through  Java  and  the  other  Sundan- 
ese islands,  round  to  Amboina,  Tidor,  Ternate,  Jilolo,  and 
the  Philippines.  There  appear  to  be  at  least  two  quiescent 
and  other  extinct  cones,  and  the  surface  is  everywhere  ex- 
tremely rugged  and  mountainous,  with  numerous  irregular 
ridges  from  4000  to  8000  feet  high,  forming  altogether  a 
very  confused  orographic  system.  Mount  Kabalaki  in  the 
eastern  district  of  Manufahi  rises  above  10,000  feet  (H.  O. 
Forbes) ;  the  culminating  point  appears  to  be  Mount  Alias 
(11,500  feet)  near  the  south  coast.  Owing  to  the  preva- 
lent dry  easterly  winds  from  the  arid  plains  of  North 
Australia,  Timor,  like  Ombay,  Flores,  and  other  neigh- 
bouring islands,  has  a  much  drier  climate,  with  a  corre- 
spondingly poorer  vegetation,  than  Java,  and  has  few 
perennial  streams  and  no  considerable  rivers.  Hence, 
apart  from  almost  untouched  and  unsuryeyed  stores  of 
mineral  wealth,  such  as  iron,  copper,  and  gold,  which  occur 
apparently  in  considerable  quantities  at  several  points,  the 
island  is  poor  in  natural  resources.    The  uplands,  however. 
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yidd  good  wheat  and  potatoes,  while  the  woodlands,  which 
•nowhere  form  veritable  forests,  contain  much  excellent 
sandalwood.  This  and  a  noted  breed  of  hardy  ponies 
form  the  chief  articles  of  export.  Owing  doubtless  to  the 
zone  of  deep  water  flowing  between  Timor  and  the  Arafura 
Sea,  the  fauna  of  Timor  presents,  beyond  a  marsupial 
cusctis,  scarcely  any  Australian  types.  The  few  mammals, 
such  as  a  deer,  a  civet,  a  pig,  a  Bhrew,  and  monkeys,  as 
well  as  the  birds  and  insects,  resemble  ordinary  Malayan 
forms  as  met  with  in  Java  and  more  especially  iu  Celebes 
and  the  Moluccas.  In  its  natural  history,  as  well  as  its 
physical  constitution  and  oceanic  surroundings,  Timor  is 
thus  entirely  separated  from  Australia  and  should  perhaps 
be  grouped  with  Celebes,  Bum,  Coram,  and  Jilolo  as  the 
surviving  fragments  of  a  Miocene  continent  intervening 
between  Asia  and  Australia,  but  at  no  time  connected 
with  either. 

The  bulk  of  tho  population  is  certainly  Papuan,  but  inter- 
mingled in  tho  most  varied  proportions  with  Malayan,  Indonesian, 
and  other  elements ;  henco  it  presents  an  extraordinary  dirersity 
of  physical  types,  as  is  clearly  shown  by  the  portraits  figured  in 
II.  0.  Forbes's  Naturalist's  Wanderings  in  the  Eastern  Archipelago. 
Tho  natives,  still  mainly  independent  of  their  nominal  Dutch  and 
Portuguese  rulers,  are  divided  into  a  large  number  of  more  or  leas 
hostile  tribes,  speaking  as  many  as  forty  distinct  Papuan  and 
Malayan  languages  or  dialects.  Some  are  extremely  rude  and  still 
addicted  to  head-hunting,  at  least  during  war,  and  to  other  bar- 
barous  practice*.  In  their  uma-luli,  or  sacred  (tabooed)  enclosures, 
riUa  are  performed  resembling  those  of  the  Pacific  islanders. 

Politically  Timor  is  divided  between  Holland  and  Portugal,  the 
Dutch  claiming  tho  western  section  of  4500  square  miles  and  200,000 
inhabitants,  the  Portuguow  the  eastern  of  nearly  6500  square  miles 
and  800,000  inhabitants;  the  respective  capitals,  centres  of  govern- 
mont,  and  outporta  are  Kupaug  at  the  western  extremity  and 
Deli  on  tho  north-east  coast.  But  there  are  a  large  number  of 
practically  independent  petty  states,  as  many  as  forty-seven  in  the 
Portuguese  territory  alone,  where  they  take  the  namo  of  "  renos," 
or  kingdoms,  under  absolute  "leoreia"  or  kinglets.  The  Dutch 
section  forms  with  Sumba,  Savu,  Rotti,  and  the  surrounding  islots 
a  residency  administered  by  a  Dutch  resident  stationed  at  Kupang, 
which  has  a  population  of  8000. 

TIMOR  LAUT  ("Seaward  Timor"),  called  also  Tes- 
imber,  an  insular  group  in  tie  East  Indian  Archipelago, 
forming  the  central  and  largest  link  in  a  double  chain  of 
inlands  which,  'stittohes  from  Timor  through  Kei  and  Aru  to 
New  Guinea,  it  lies  nearly  midway  between  Timor  and 
Aru,  and  forms,  hot  one  continuous  mass,  as  used  to  be 
supposed,  but  a  group  of  three  large  islands, — Yamdcna 
in  tho  centre,  separated  by  Wallace  Channel  from  La  rat 
in  the  north  and  by  Egeron  Strait  from  Seism  'in  the 
south,  besides  a  cluster  or  chain  of  islets  on  the  west  and 
north  sides.  From  one  of  these  the  name  Tenimber 
appears  to  have  been  extended  to  the  whole  group,  which 
stretches  for  about  100  miles  south-west  and  north-east, 
nearly  parallel  with  Timor,  from  which,  however,  it  differs 
altogether  in  its  physical  constitution.  H.  O.  Forbes,  who 
surveyed  Wallace  Channel  and  the  northern  districts  in 
1883,  describes  it  as  a  low  coralline  group  seldom  rising 
above  100  feet,  except  at  Egeron  Strait,  where  the  cliffs 
are  400  feet  high,  and  at  Laibobar,  apparently  a  volcanic 
islet  on  the  west  side,  which  has  an  extinct  crater  2000 
feet  high.  There  are  no  streams,  and  tho  poor  soil, 
covered  with  a  typically  coral  island  flora,  yields  little 
boyond  maixe — the  staple  food— manioc,  sweet  potatoes, 
tobacco,  some  sugar-cane,  cotton,  and  a  little  rice.  The 
fauna  includes  buffaloes  in  a  wild  state,  a  marsupial  cuscus, 
some  bats,  the  beautiful  scarlet  lory,  new  or  rare  varieties 
of  the  ground-thrush,  honey-eater,  and  oriole.  The  birds 
seem  to  have  come  mainly  from  New  Guinea,  the  insects 
from  Timor,  and  a  few  of  both  from  Australia. 

The  aborigines  are  evidently  Papuans,  with  a  language  like  that 
of  the  Kei  Islanders  ;  but  thore  is  a  large  intermingling  of  Malayan 
and  perhaps  Indonesian  element*.  They  are  a  fino  race,  often 
over  8  feet,  and,  like  all  Papuans,  noted  for  their  artistio  sense, 
which  is  shown  especially  in  their  wood  and  ivory  carvings.  In 
other  respects  they  are  pagans  in  a  low  state  of  culture,  mostly 
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divided  into  hostile  communities  and  addicted  to  piracy.  The 
group  belongs  to  the  Dutch,  who  have  a  "post-holder  "  stationed 
at  Rita  be  1  on  the  west  coast  of  Larat,  a  trading  station  of  the 
13 ugh  is  from  Celebes. 

TIMOTHEUS,  a  distinguished  Athenian  general,  was 
a  son  of  Conon,  who  restored  the  walls  of  Athena  To  the 
military  qualities  of  his  father  he  added  a  love  of  letters, 
which  found  scope  in  his  friendship  with  Isoc rates.  The 
considerable  fortune  which  he  inherited  from  his  father 
seems  to  have  been  exhausted  by  him  in  tho  public  service. 
In  375  B.c.  the  Athenians,  then  at  war  with  Sparta,  sent 
Timotheus  with  a  fleet  to  tho  Ionian  Sea,  where  he  gained 
over  Cephalonia  and  secured  the  friendship  of  the  Acar- 
nanians  and  of  Alcetas,  king  of  the  Molossians.  He  also 
made  himself  master  of  Corcyra,  but  used  his  victory  with 
a  moderation  which  won  the  goodwill  of  the  conquered. 
At  the  same  time  he  defeated  a  Spartan  fleet  at  Alyzia  on 
the  Acarnanian  coast  In  373  he  was  appointed  to  the 
command  of  a  fleet  destined  for  the  relief  of  Corcyra,  then 
beleaguered  by  the  Spartans.  But  his  ships  were  not  fully 
manned,  and  to  recruit  their  strength  he  first  cruised  in 
the  JEge&n.  The  delay  excited  tho  indignation  of  the 
Athenians,  who  brought  him  to  trial ;  but,  thanks  to  tho 
exertions  of  his  friends,  Jason,  tyrant  of  Phcra?,  and  Al- 
cetas, king  of  the  Molossians,  both  of  whom  came  to  Athens 
personally  to  plead  his  cause,  he  was  acquitted,  but  removed 
from  the  command,  Iphicrates  being  appointed  in  his  room.1 
Being  reduced  to  great  poverty — for  he  had  pledged  his 
private  property  in  order  to  put  the  fleet  in  an  efficient 
state — he  left  Athens  and  took  service  with  the  king  of 
Persia.  We  next  hear  of  him  in  3C7  or  3GG,  when  he 
was  sent  by  the  Athenians  with  an  armament  to  support 
Aribbarzanes,  aatrap  of  Phrygia.  But,  finding  that  the 
satrap  was  in  open  revolt  against  Persia,  Timotheus  ab- 
stained from  helping  him  and  turned  his  arms  against 
Samoa,  which  was  occupied  by  a  Persian  'garrison.  He 
took  it  after  a  ten  months'  siege  (365  b.c).  Sailing 
north,  he  then  captured  Sestus,  Crithote,  Torone,  Potidaea, 
Methone,  Pydna,  and  many  more  cities.  In  358  or  357, 
when  Eubcea  was  in  danger  of  falling  into  tho  hands  of 
Thebes,  the  Athenians,  in  response  to  a  spirited  appeal  of 
Timotheus,  crossed  over  into  the  island  and  expelled  the 
Thebans  in  three  days.  In  the  course  of  the  Social  War, 
which  broke  out  shortly  afterwards,  Timotheus  was  de- 
spatched with  Iphicrates,  Menestheus,  son  of  Iphicrates, 
and  Chares  to  put  down  the  revolt.  The  hostile  fleets 
sighted  each  other  in  the  Hellespont ;  but  a  gale  was  blow- 
ing, and  Iphicrates  and  Timotheus  decided  not  to  engage. 
Chares,  disregarding  their  opposition,  lost  many  ships,  and 
in  his  despatches  he  incriminated  his  colleagues  so  bitterly 
that  the  Athenians  recalled  them  and  put  them  on  their 
trial  for  having  taken  bribes  from  the  enemy  to  betray  tho 
fleet  The  accusers  were  Chares  and  Aristophon.  The 
former  was  an  officer  of  notoriously  bad  character;  the 
latter  had  himself  stood  in  the  dock  no  less  than  seventy- 
five  times.  Iphicrates  was  not  above  browbeating  the 
jury,  who  accordingly  acquitted  him  and  his  son.  Timo- 
theus, who  condescended  to  no  such  means  of  securing  an 
acquittal,  was  condemned  to  pay  a  very  heavy  fine.  Being 
unable  to  pay,  he  withdrew  to  Chalcis.  The  time  and 
place  of  his  death  are  not  mentioned  by  ancient  writers. 
The  Athenians  afterwards  did  what  they  could  to  repair 
the  wrong  they  had  done  to  Timotheus  by  remitting  the 
greater  part  of  the  fine  to  his  son  Conon,  by  burying  bis 
remains  in  the  Ceramicus,  and  by  raising  statues  to  his 
memory  in  the  agora  and  the  acropolis. 

Our  materials  for  the  life  of  Timotheus  are  very  imperfect  *»d 
the  chronology  is  in  some  point*  uncertain.  The  chief  authorities 
are  Isocrates,  Or.,  xv.;  Xonopbon,  HelUniea,  v.  and  vi  ;  Diodorus, 
xv.  and  XTi.  ;  Cornelius  Nepoa,  fit.  Tim. ;  and  Polyenus.  Slral., 
iii.  10.  Other  scraps  arc  to  oo  gleaned  from  the  orators,  Plutarch, 
itc,    The  anaech  Against  Timotkeu*  which  has  come  down  to  us 
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under  the  name  of  Demosthenes  is  probably  not  by  the  orator.  It 
is  chiefly  interesting  as  illustrating  the  straits  to  which  Tiraothcas 
was  reduced  by  his  sacrifice*  in  the  public  cause. 

T1MOTHEUS,  a  celehrated  Greek  musician  and  poet, 
was  a  native  of  Miletus,  and  died,  according  to  tb.9  Parian 
marble,  in  357  or  356  B.C.,  at  the  age  of  ninety.  He 
added  one  or  more  6trings  (the  number  is  uncertain)  to 
the  lyre,  whereby  he  incurred  the  displeasure  of  the  con- 
servative Spartans.  The  few  fragments  of  his  poems  arc 
collected  by  Bergk  in  his  Porta  Lyrici  Graci. 

TIMOTHY,  or  Timothecs  (Acts  xvi.  1,  xvii.  14,  Arc),  a 
Lycaonian,  the  son  of  a  Gentile  father  but  of  a  Jewish 
mother,  Eunice  (2  Tim.  L  5),  became  a  disciple  of  Paul 
at  the  time  of  his  visit  to  Dcrbo  and  J  vstra,  and  in  deference 
to  Jewish  feeling  was  circumcised.  He  accompanied  the 
apostlo  on  many  of  his  journeys,  and  was  employed  by  him 
on  important  missions  (1  Thess.  iii.  2  ;  1  Cor.  iv.  17,  xvi. 
10).  His  name  is  associated  with  that  of  Paul  in  the 
opening  salutations  of  both  epistles  to  the  Thessalonians, 
the  second  epistle  to  the  Corinthians,  and  those  to  the 
Philippians  aud  Colcsiana.  Ho  was  therefore  with  Paul 
at  Rome.  At  a  later  date  ho  is  mentioned  in  Hcb.  xiii. 
23  as  having  undergone  imprisonment  but  been  released. 
For  the  epistles  of  Paul  to  Timothy,  seo  Pastoral  EmTt.E3 
(voL  xviii.  p.  348).  On  the  basis  of  them  ho  is  tradition- 
ally represented  as  bishop  of  Ephesns,  and  tradition  also 
tells  that  he  Buffered  under  Domitian.  His  martyrdom 
is  celebrated  on  24th  January.  The  apocryphal  Acta 
Timothei  (Greek  and  Latin)  have  been  edited  by  Ueener 
(Bonn,  1877);  compare  Lipsius,  Apokr.  AposttlgtKhichten, 
ii.  2  (1884). 

TIMUR.  Timur  Bey  or  TimiJr  Lajco  (Tvnur  i  Ltng), 
"the  lame  Timur  "—vulgarized  into  TaMerlaxe — the 
renowned  Oriental  conqueror,  was  born  in  1336  at  Kesh, 
better  known  as  Shahr-i-Sabz,  "  tho  green  city,"  situated 
some  50  miles  south  of  Samarkand  in  Transoaiana.  His 
father  Teragai  was  head  of  the  tribe  of  Berlas.  Great- 
grandson  of  Karachar  Nevian  (minister  of  Jagatai,  son  of 
Jenghiz  Khan,  and  commander-in-chief  of  his  forces),  and 
distinguished  among  his  fellow-clansmen  as  the  first  con- 
vert to  Islamism,  Teragai  might  have  assumed  the  high 
military  rank  which  fell  to  him  by  right  of  inheritance ; 
but  like  his  father  Burkul  he  preferred  a  life  of  retirement 
and  study.  Under. the  paternal  eye  the  education  of 
young  Timur  was  such  that  at  the  age  of  twenty  he  had 
net  only  become  an  adopt  in  manly  outdoor  exercises 
but  had  earned  the  reputation  of  being  an  attentive 
reader  of  the  Koran.  At  this  period,  if  wo  may  credit 
the  Memoirt  (Malffizdl),  he  exhibited  proofs  of  a  tender 
and  sympathetic  nature. 

About  1358,  however,  he  came  before  the  world  as  a 
leader  of  armies.  His  career  for  tho  next  ten  or  eleven 
years  may  be  thus  briefly  summarized  from  the  Mtmoirt. 
Allying  himself  both  in  cause  and  by  family  connexion 
with  Kurgan,  the  dethroner  and  destroyer  of  Kczan,  chief 
of  tho  Jagatai,  ho  was  deputed  to  invade  Khorasan  at  tho 
head  of  a  thousand  horse.  This  was  the  second  warlike 
expedition  in  which  he  was  the  chief  actor,  and  the  accom- 
plishment of  its  objects  led  to  further  operations,  among 
them  tho  subjection  of  Khwarizm  and  Urganj.  After  tho 
murder  of  Kurgan  the  contentions  which  arose  among  tho 
many  claimants  to  sovereign  power  were  arrested  by  the 
invasion  of  Tughlak  Timur  of  Kashgar,  a  descendant 
of  Jengbiz.  Timur  was  despatched  on  a  mission  to  the 
invader's  camp,  the  result  of  which  was  his  own  appoint- 
ment to  the  government  of  Mawaralnahr  (Transoxiana). 
By  the  death  of  his  father  he  was  also  left  hereditary  head 
of  the  Berlas.  The  exigencies  of  his  quasi-sovereign 
position  compelled  him'to  have  recourse  to  his  formidable 
patron,  whose  reappearance  on  tho  banks  of  the  Sihon 
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created  a  consternation  not  easily  allayed.  Mawara'lnahr 
was  taken  from  Timur  and  entrusted  to  a  son  of  Tughlak; 
but  he  was  defeated  in  bottle  by  the  bold  warrior  he  had 
replaced  at  the  head  of  a  numerically  far  inferior  force; 
Tughlak's  death  facilitated  the  work  of  rcconquest,  and 
a  few  years  of  perseverance  and  energy  sufficed  for  its 
accomplishment,  as  well  as  for  the  addition  of  a  vast 
extent  of  territory.  During  this  period  Timur  and  bis 
brother-in-law,  Hosain— at  first  fellow-fugitives  and  wan- 
derers in  joint  adventures  /nil  of  interest  and  romance — 
became  rivals  and  antagonists.  At  tho  close  of  1369 
Hosain  was  assassinated  and  Timur,  having  been  formally 
proclaimed  sovereign  at  Balkh,  mounted  the  throne  at 
Samarkand,  the  capital  of  his  dominions, 

Tho  next  thirty  years  or  so  were  spent  in  various  wars 
and  expeditions.  Ho  not  only  consolidated  his  rule  at 
home  by  tho  subjection  of  intestine  foes,  but  sought 
extension  of  territory  by  encroachments  upon  the  lands  of 
contemporary  potentates.  His  conquests  to  tho  west  and 
north-west  led  him  among  the  Mongols  of  the  Caspian, 
and  to  the  banks  of  the  Ural  and  the  Volga ;  those  to  tho 
south  and  south-west  comprehended  almost  every  pro- 
vince in  Persia,  including  Baghdad,  Kcrbcla,  and  Kurdistan. 
To  this  time  belong  the  vestiges  of  his  presence  that  still 
remain,  such  as  tho  ruined  monastery  at  Keghut  near  the 
Aras  (Araxcs),  the  cleft  stone  in  tho  church  at  Dayiru  '1- 
'Omar  (M'ar  Jibrail)  near  Mardin,  and  the  ruinless  sites 
of  such  ancient  cities  as  Zaranj  in  Sistan.  In  1398,  when 
Timur  was  more  than  sixty  years  of  age,  Farishta  tells  us 
that,  "  informed  of  the  commotions ,  and  civil  wars  of 
India,"  he  "  began  his  expedition  into  that  country,"  and 
on  12th  September  "arrived  on  the  banks  of  the  Indus." 
His  passage  of  tho  river  and  upward  march  along  the 
left  bank,  the  reinforcement  he  provided  for  his  grandson 
Pir  Mohammed  (who  was  invested  in  MultAn),  the  capture 
of  towns  or  villages  accompanied,  it  might  be,  with  de- 
struction of  the  houses  and  the  massacre  of  the  inhabitants, 
tho  battlo  before  Delhi  and  the  easy  victory,  the  triumphal 
entry  into  tho  doomed  city,  with  its  outcome  of  horrors, — 
all  these  circumstances  belong  to  the  annals  of  India.  In 
April  1399,  some  three  months  after  quitting  the  capital 
of  Mahmud  Tughlak,  Timur  was  back  in  his  own  capital 
beyond  the  Oxns.  It  need  scarcely  be  added  that  an  im- 
mense quantity  of  spoil  was  conveyed  away.  According 
to  Clavijo,  ninety  captured  elephants  wero  employed  merely 
to  carry  stones  from  certain  quarries  to  enable  the  conqueror 
to  erect  a  mosque  at  Samarkand.  The  war  with  the  Turks 
which  succeeded  tho  roturn  from  India  was  rendered  notable 
by  tho  capture  of  Baghdad,  Aleppo,  and  Damascus,  and 
especially  by  tho  defeat  and  imprisonment  of  Sultan 
Bayazid.  This  was  Timur's  last  campaign.  Another  was 
projected  against  China,  but  the  old  warrior  was  attacked 
by  fever  and  ague  when  encamped  on  the  further  side  of 
the  Sihon  (Syr-Daria)  and  died  at  Atrar  (Otrar)  on  tho 
17th  February  1405.  Markham,  in  his  introduction  to 
the  narrative  of  Clavijo's  embassy,  states  that  his  body 
"was  embalmed  with  musk  and  rose  water,  wrapped  in 
linen,  laid  in  an  ebony  coffin,  and  sent  to  Samarkand,  where 
it  was  buried."  Timur  had  carried  his  victorious  arms  on 
ono  side  from  tho  Irtish  and  tho  Volga  to  the  Persian  Gulf 
and  on,  tho  other  from  tho  Hellespont  to  the  Ganges. 

"JTlmur's  generally  recognized  biographers  are  —  'AH  Vazdi, 
commonly  called  Suarifu  'd-Dfn,  author  of  tho  Persian  Z<tj\tr- 
ndma,  translated  by  Petis  do  la  Croix  in  1722,  and  from  French 
into  English  by  J.  Darby  in  the  following  year ;  and  Ahmed  ibn 
Mohammed  ibn  Abdallah,  al  Dima&hki,  al  'Ajmi,  commonly  called 
Ibn  'Arabshah,  author  of  the  Arabic  'Ajaibu  7  Makhlnkdt,  trans- 
lated by  the  Dutch  Orientalist  GoJiua  in  1636.  In  the  work  of 
tho  former,  as  Sir  William  Jones  remarks,  M  the  Tartarian  conqueror 
is  represented  as  a  liberal,  benevolent,  and  illustrious  prince  '  ;  in 
that  of  the  latter  he  is  "deformed  aud  impious,  of  a  low  birth  and 
detestable  principle*."    But  the  favourable  account  was  written 
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under  the  personal  supervision  of  Timur's  grandson,  Ibrahim,  while 
the  other  was  the  production  of  his  direst  enemy.  Few  indeed,  if 
any,  original  annals  of  this  class  are  written  otherwise  than  to 
order,  under  patronage,  or  to  serve  a  purpose  to  which  truth  is 
secondary.  Among  less  reputed  biographies  or  materials  for  bio- 
graphy may  be  mentioned  a  second  Zafarndma,  by  Maulana 
KirSmu  'd-Din  Shanab  Ghaiani  (Nizam  Shami),  stated  to  be  "  the 
mown  history  of  Timur,  aud  the  only  one  written  in  his 
' ;  and  toL  i.  of  the  Matli'u's-Sa'dain— a  choice  Persian 
;  of  1*95—  introduced  to  Orientalists  in  Europe  by  Ham- 
mer,  Jahrbiicher,  Dorn,  and  (noUbly)  Quatrcniere.  There  are  also 
the  Memoin  (Ual/^dt)  and  Institutes  (TusuhU\  of  which  an* 
important  section  is  styled  Designs  and  Enterprises  ( Tadbirdi  tea' 
ICangdshaKa).  Upon  the  genuineness  of  these  doubt  has  been 
thrown.  The  circumstance  of  their  alleged  discovery  and  presenta- 
t:  .11  to  Shah  Jahan  in  16S7  was  of  itself  open  to  suspicion. 
Alhizen,  quoted  by  Purchas  in  his  quaint  notice  of  Timur,  and 
referred  to  by  Sir  John  Malcolm,  can  nardly  be  accepted  as  a  seri- 
oui  authority.  His  assumed  memoir  was  printed  for  English  readers 
in  1597  by  William. Ponsonby  under  the  title  of  a  Historie  of  the 
Oreat  Emperor  Tamerlan,  drawn  from  the  ancient  monuments  by 
Mtstirt  Jean  du  Bte,  Abbot  of  Mortimer ;  and  another  version  of 
the  same  book  is  to  be  found  in  the  Histoire  du  Grand  Tamerlan, 
by  De  Sainctyon,  published  at  Amsterdam  in,  1678.  But,  although 
the  existence  of  this  Alhaxen  of  Jean  de  Bee  has  been  believed  by 
many,  .the  more  trustworthy  critics  consider  the  history  and  histo- 
rian to  be  equally  fictitious. 
Reference  may  be  made  to  two  more  sources  of  information. 
Supposed  likenesses  of  Timur  are  to  be  found  in  books  and  in 
the  splendid  collection  of  Oriental  manuscripts  and  drawings  in  the 
British  Museum.  One  contained  in  the  Shah  Jahdn  Nama—* 
gorgeous  specimen  of  illuminated  Persian  manuscript  and  exquisite 
caligraphy  — represents  a  most  ordinary,  middjo  •  aged  Oriental, 
with  narrow  black  whisker  fringing  the  cheek  and  meeting  the 
tip  of  the  chin  in  a  scanty,  pointed  beard ;  a  thin  moustache 
sweeps  in- a  semicircle  from  abovo  tho  upper  lip  ;  the  eyebrow  orer 
the  almond-shaped  eye  is  marked  but  not  bushy.  But  it  were 
vain  to  seek  for  an  expression  of  genius  in  the  countenance. 
Another  portrait  is  included  in  a  set  of  sketches  by  native  artists, 
some  of  which,  taken  probably  from  life,  show  great  care  and 
cleverness.  Timur  is  here  displayed*  Us  a  stoutish,  long -bodied 
man,  below  the  middle-height,  in  age  and  feature  not  nnlike  the 
first  portrait,  but  with  thicker  and  more  straggling  hair,  and  dia- 
tincter,  though  not  more  agreeable  character  in  the  facial  expres- 
sion, yet  not  a  sign  of  power,  genius,  or  any  elements  of  grandeur 
or  celebrity.  The  uncomfortable  figure  in  the  Bodleian  Library 
does  not  give  much  help.  Sir  John  Malcolm  has  been  at  some 
pains  to  invest  his  portrait  of  Timur  with  individuality.  But  an 
analysis  of  his  results  leaves  the  reader  in  more  perplexity  than 
satisfaction  at  the  kind  of  information  imparted,  ana  he  reverts 
insensibly  to  the  sources  from  which  his  instructor  has  himself 
been  instructed.  (2)  As  regards  plays,  in  Marlowe's  Tamburlaine 
Timur  is  described  as  tall  of  stature,  straightly  fashioned,  large  of 
limb,  having  joints  strongly  knit,  long  ana  sinewy  arms,  a  breadth 
of  shoulders  to  "  besr  old  Atlas's  burden, '"pale  of  complexion,  and. 
with  "amber  hair  wrapp'd  in  curls."  The  outline  of  this  de- 
scription might  be  from  8harifu  'd-Din,  while  the  cqlours  are  the 
poet's  own.  A  Latin  memoir  of  Tamerlane  by  Perondinus,  printed 
in  1600,  entitled  Maani  Tanurlanis  Seytharum  Jmperaloru  Vita, 
describes"  Timur  as  tall  and  bearded,  broad-chested  and  broad- 
shouldered,  well-built  but  lame,  of  a  fierce  countenance,  aud  with 
receding  eyes,  which  express  cruelty  and  strike  terror  into  tho 
lookers-on.  But  Jean  du  Bee's  account  of  Timur's  appearance  is 
quite  different  Now  Tamburlaine  was  written  in  1586.  The  first 
English  translation  of  Jean  du  Bee  is  dated  in  1595,  the  Lift  by 
Perondinus  in  1600,  and  Petis  de  la  Croix  did  not  introduce 
Sharifu  "d-Din  or  'All  Yazdi  to  European  readers  till  1722.  The 
dramatist  must  have  heard  of  Timur  in  other  quarters,  equally 
reliable  it  may  be  with  those  available  in  the  present  atage  of 
Oriental  research.  At  the  beginning  of  the  18th  century  Timur 
was  represented  in  Rowe's  Tamerlane  as  a  model  of  valour  and 
virtue.  The  plot,  however,  has  little  to  do  with  history,  and  is 
improbable  and  void  of  interest  By  Matthew  Gregory  Lewis 
again  "Timour"  is  depicted  as  the  conventional  tyrant  of  a 
gorgeous  melodrama,  slaying,  burning,  slaughtering,  and  commit- 
ting every  possible  atrocity  until  checked  by  violent  death  and  a 
poetical  climax. 

Apart  from  modern  European  savants  and  historians,  and  the 
more  strictly  Oriental  chroniclers  who  have  written  in  Persian, 
Turkish,  or  Arabic,  the  following  authorities  may  be  cited— Laonicus 
Chalcondylas,  Joannes  Leunclavius  Joachimus  Camerarius  Petrus 
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Perondinus,  Lazaro 
A  score  or  so  of  other  names  are  given  by  Samuel  Purchas.  See 
also  Clements  Markham's  Clavy'o,  in  the  Hakluyt  Society's  pub- 
lications ;  White's  edition  of  Davy's  translation  of.  the  Institutes 
(1783) ;  Stewart's  translation  of  the  Mal/iyU  ;  Malcolm's  History 
of  Persia  ;  and  Trans.  Hoy.  Sec,  1885.  'F.  J.  O.) 


TIN  (Lat.  stannum,  whence  the  chemical  symbol  "Sn"; 
atomic  weight- 11 7"6,  0  =  16), 'being  a  component  of 
bronze,  was  used  as  a  metal  thousands  of  years  prior  to 
the  dawn  of  history.  But  it  does  not  follow  that  pre- 
historic bronzes  were  made  of  metallic  tin.  When  the  un- 
alloyed metal  was  first  .introduced  cannot  be,  ascertained 
with  certainty.  All  we  know  is  that  about  the  1st  century 
the  Greek  word  Kavtrtrtpos  designated  tin,  and  that  tin  was 
imported  from  Cornwall  into  Italy  after,  if  not  before,  the 
'  invasion  of  Britain  by  Julius  Csesar.  From  Pliny's  writings 
it  appears  that  the  Romans  in  his  time  did  not  realize  the 
distinction  between  tin  and  lead :  the  former  was  called 
plumbum  album  or  candidum  to  distinguish  it  from  plum- 
bum nigrum  (lead  proper).  The  word  stannum  definitely 
assumed  its  present  meaning  in  the  4th  century  (H.  Kopp). 

Grains  of  metallic  tin  occur  as  a  subordinate  admixture 
in  the  gold  ores  of  Siberia,  Guiana,  and  Bolivia.  Of 
tin  mineral  compounds  (which  are  not  numerous)  tinstone, 
SnO-,  is  the  most  important ;  besides  it  only  tin  pyrites, 
which,  according  to  Rammelsberg,  exists  in  two  varieties, 
FeCujSnS4  and  ZnFeCu^SnJSg,  need  be  named  here. 

Tinstone  or  CatsiieriU. — This  native  oxide  of  tin,  SnO«, 
forms  very  hard  quadratic  crystals  of  specific  gravity  6'S. 
The  pure  mineral  is  colourless,  and  it  is  very  scarce ;  most 
specimens  are  brown  owing  to  the  presence  of  ferric  or 
manganic  oxide.  The  faces  of  the  crystals  exhibit  diamond 
lustre.  There  is  also  another  native  form,  known  as  "  wocd 
tin,"  occurring  in  roundish  masses  with  a  fibrous  radiating 
fracture.  The  ore  is  found  in  veins  or  layers  within  ths 
older  crystalline  rocks  and  slates.  Being  much  more  highly 
proof  against  the  action  of  water  and  carbonic  acid  than 
its  matrix,  the  ore  often  presents  itself  in  loose  crystals  as 
part  of  tho  sand  of  rivers  (stream  tin).  The  oldest  known 
deposit  of  tinstone  is  that  of  Cornwall,  where  it  occurs  in 
granite  and  in  the  "  killas  "  (a  kind  of  metamorphic  clayish 
slate),  associated  with  wolframite, '  apatite,  topaz,  mica, 
tourmaline,  arsenide  of  iron,  and  other  minerals.  Cornish 
tin  ore  is  characteristically  rich  in  arsenic.  Minor  Euro- 
pean deposits  occur  in  the  Erzgebirge,  in  Brittany,  and  in 
Galicia  (Spain).  A  very  considerable  deposit  of  pure  ore 
(chiefly' stream  tin)  exists  in  the  island  of  Banca;  and  in 
Malacca  tinstone  is  found.  Other  relatively  abundant 
deposits  occur  in  Bolivia  and  Peru,  and  in  Queensland 
and  New  South  Wales  (lately  discovered). 

UctaUnrgy. — In  the  extraction  of  tin  from  tinstone  ore 
the  first  step  is  to  pound  the  crude  ore  and  wash  away  the 
lighter  gangue  with  water  (see  Metallurgy,  voL  xvL  p* 
59).    The  washed  ore  is  "roasted"  to  burn  away  the 
arsenic  and  sulphur  and  to  convert  the  iron,  originally 
present  in  the  heavy  and  compact  form  of  pyrites  or 
arsenide,  into  light  friable  Oxide,  which  is  removed  by  a. 
second  washing  process.    If  much  oxide  of  copper  is  con- 
tained in  the  product,  it  is  extracted  with  dilute  sulphuric 
acid,  and  from  tho  solution  is  recovered  by  precipitation 
with  metallic  iron  (see  Coppek,  vol  vi.  p.  347).    The  puri- 
fied ore,  known  as  "black  tin,"  goes  to  the  smelting  furnace. 
During  the  roasting  -process  the  ore  must  be  constantly 
agitated  to  prevent  caking,  and  to  bring  the  arseniferous, 
Sic,  parts  to  the  surface.    To  save  manual  labour,  Oxdand 
and  Hocking  have  constructed  a  mechanical  roaster.  It 
consists  of  a  slanting  tube  of  boiler-iron,  coated  inside  with 
fire-brick.    The  lower  end  opens  into  the  fire-place  ;  the 
upper  communicates  with  a  set  of  chambers  for  the  con- 
densation of  the  white  arsenio  produced.     The  washed 
ore,  after  being  dried  on  the  top  of  the  chamber,  is  run 
thence  by  a  funnel  into  the  pipe,  which  is  made  to  rotate 
about  its  axis  from  three  to  eight  times  per  minute.  Before 
the  ore  has  travelled  far  down  the  arsenic  and  sulphur 
catch  fire,  and  by  the  time  it  reaches  the  bottom  it  is  fully 
roasted.    It  falls  into  a  receptacle  below  the  level  of  the 
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fire.  Of  the  impurities  of  the  ore  the  wolframite  (tungstate 
of  iron  and  manganese)  is  the  most  troublesome,  because 
on  account  of  its  high  specific  gravity  it  cannot  be  washed 
away  as  gangue.  To  remove  it,  Oxland  fuses  the  ore  with 
a  certain  proportion  of  carbonate  of  soda,  which  suffices  to 
convert  the  tungsten  into  soluble  alkaline  tungstate,  with- 
out producing  noteworthy  quantities  of  soluble  stannate 
from  the  oxide  of  tin ;  the  tungstate  is  easily  removed  by 
treatment  with  water. 

Smelting. — The  purified  ore  is  mixed  with  about  one- 
fifth  of  its  weight  of  anthracite  smalls,  the  mixture  being 
moistened  to  prevent  it  from  being  blown  off  by  the 
draught,  and  is  then  fused  on  the  sole  of  a  reverberatory 
furnace  for  five  or  six  hours.  The  slag  and  metal  pro- 
duced are  then  run  off  and  the  latter  is  cast  into  bars ;  these 
are  in  general  contaminated  with  iron,  arsenic,  copper,  and 
other  impurities.  To  refine  them,  the  bars  are  heated 
cautiously  on  an  inclined  hearth,  when  relatively  pure 
tin  runs  off,  while  a  skeleton  of  impure  metal  remains, 
The  metal  run  off  is  further  purified  by  poling,  i.e.,  by 
stirring  it  with  the  branch  of  a  tree, — the  apple  tree  being 
preferred  traditionally.  This  operation  is  no  doubt  in- 
tended to  remove  the  oxygen  diffused  throughout  the  metal 
as  oxide,  part  of  it  perhaps  chemically  by  reduction  of  the 
oxide  to  metal,  the  rest  by  conveying  the  finely  diffused 
oxide  to  the  surface  and  causing  it  to  unite  there  with  the 
oxide  scum.  After  this  the  metal  is  allowed  to  rest  for  a 
time  in  the  pot  at  a  temperature  above  its  freezing  point 
and  is  then  ladled  out  into  ingot  forms,  care  being  taken 
at  each  stage  to  ladle  off  the  top  stratum.  The  original 
top  stratum  is  the  purest,  and  each  succeeding  lower 
stratum  has  a  greater  proportion  of  impurities ;  tho  lowest 
consists  largely  of  a  solid  or  semi-solid  alloy  of  tin  and 
iron. 

To  test  the  purity  of  the  metal,  the  tin-smelter  heats  the 
bars  to  a  certain  temperature  just  below  the  fusing  point, 
and  then  strikes  them  with  a  hammer  or  lets  them  fall  on 
a  stone  floor  from'  a  given  height.  If  the  tin  is  pure  it 
splits  into  a  mass  of  granular  strings.  Tin  which  has 
been  thus  manipulated  and  proved  incidentally  to  be  very 
pure  is  sold  as  grain  tin.  A  lower  quality  goes  by  the 
name  of  block  tin.  Of  the  several  commercial  varieties 
Banca  tin  is  the  purest;  it  is  indeed  almost  chemically 
pure.  Next  comes  English  grain  tin.  For  the  preparation 
of  chemically  pure  tin  two  methods  are  employed.  (1) 
Commercially  pure  tin  is  treated  with  nitric  acid,  which 
converts  the  tin  proper  into  an  insoluble  hydrate  of  SnOp 
while  the  copper,  iron,  Ac,  become  nitrates ;  the  oxide  is 
washed  first  with  dilute  nitric  acid,  then  with  water,  and 
is  lastly  dried  and  reduced  by  fusion  with  black  flux  or 
cyanide  of  potassium  (2)  A  solution  of  pure  stannous 
chloride  in  very  dilute  hydrochloric  acid  is  reduced  with 
a  galvanic  current  According  to  Stolba,  beautiful  crystals 
of  pure  tin  can  be  obtained  as  follows.  A  platinum  basin, 
coated  over  with  wax  or  paraffin  outside,  except  a  small 
circle  at  the  very  lowest  point,  is  placed  on  a  plate  of  amal- 
gamated zinc,  lying  on  the  bottom  of  a  beaker,  and  is  filled 
with  a  solution  of  pure  stannous  chloride.  The  beaker 
also  is  cautiously  filled  with  acidulated  water  up  to  a  point 
beyond  the  edge  of  the  platinum  basin.  The  whole  is  then 
left  to  itself,  when  crystals  of  tin  gradually  separate  out  on 
the  bottom  of  the  basin. 

Propcriia  of  Purt  Tin. — An  ingot  of  pure  tin  is  purs  white  (ex- 
cept for  a  (light  tinge  of  blue)  {  it  exhibit*  considerable  lustre  and 
is  not  subject  to  tarnishing  on  exposure  to  normal  air.  The  metal 
is  pretty  toft  and  easily  flattened  oat  under  the  hammer,  bat  almoet 
deToid  of  tenacity.  That  it  U  elastic  within  narrow  limits,  is  proved 
by  its  clear  ring  when  strnck  with  a  hard  body  nnder  circumstance* 
permitting  of  free  vibration.  The  specific  gravity  of  ingot  tin  ia 
7m  at  18*  C.  (Matthiessen).  A  tin  ingot,  though  seemingly  amor- 
phoua,  has  a  crystalline  structure,  consisting  of  an  aggregate  of 
quadratic  ostshedra  ;  henoe  the  characteristic  crackling  noise  which 
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s  bar  of  tin  gives  ont  when  being  bent  This  structure  can  be 
rendered  visible  by  superficial  etching  with  dilate  acid.  As  the 
minuter  crystals  dissolve  more  quickly  than  the  larger  ones,  tho 
surface  assumes  a  frosted  appearance  (motVes  metallupu\  not  unlike 
that  of  a  frozen  window-pane  in  winter  time.  Ita  crystalline  struc- 
ture must  account  for  the  striking  fact  that  the  ingot,  when  exposed 
for  a  sufficient  time  to  very  low  temperatures  (to  -39*  C.  for  14  boors), 
becomes  so  brittle  that  it  falls  into  powder  under  a  pestle  or 
hammer  ;  it  indeed  sometimes  crumbles  into  powder  spontaneously. 
At  ordinary  temperatures  tin  proves  fairly  ductile  under  the  hammer, 
and  ita  ductility  seems  to  increase  as  the  temperature  rises  up  to 
about  100*  C.  At  some  temperature  near  ita  fusing  point  it  be- 
come* brittle  (rid*  supra),  and  etui  more  brittle  trom  - 14*  C. 
downwards.  This  behaviour  of  the  metal  may  probably  be  explained 
by  assuming  that  in  any  tin  crystal  the  coefficient  of  thermic  ex- 
pansion has  one  value  in  the  direction  of  the  principal  axis  and 
another  in  that  of  either  of  the  subsidiary  axes.  From  0*  to  100*  th 
two  coefficients  are  practically  identical;  below  -14*  and  from 
somewhere  above  100  0.  upwards  they  assume  different  values; 
and,  as  the  several  crystals  are  oriented  in  a  lawless  fashion,  this 
must  tend  to  disintegrate  the  mass.  Tin  fuses  at  232'-7  (Persoz) ; 
st  a  red  heat  it  begins  to  volatilise  slowly  ;  at  1A0O*  to  1808*  C. 
(Carnelley  and  Williams)  it  boila,  Th*  hot  vapour  produced  com- 
bines with  the  oxygen  of  the  sir  into  white  oxide,  8nO> 

Industrial  Application*. — Commercially  pure  tin  is  used  (princi- 
pally in  Germany)  for  the  making  of  pharmaceutical  apparatus, 
such  as  evaporating  basins  for  extracts,  infusion  pets,  soils,  Ac 
It  is  also  employed  for  making  two  varieties  of  tin-foil,— on*  for  the 
silvering  of  mirrors  (see  Mirror,  vol.  xvi.  p.  600Y,  the  other  for 
wrapping  up  chocolate,  toilet  soap,  tobacco,  kc  The  mirror  foil 
must  contain  some  copper  to  prevent  it  from  being  too  readily 
amalgamated  by  the  mercury.  For  making  tin-foil  the  metal  is 
rolled  into  thin  sheets,  pieces  of  which  are  beaten  out  with  a  wooden 
mallet  As  pure  tin  doe*  not  tarnish  in  the  air  and  ia  proof  against 
acid  liquids,  such  as  vinegar,  lime  juice,  kc,  it  is  utilized  for 
culinaryand  domestic  vessels.  But  it  is  expensive,  and  tin  vessels 
havs  to  be  made  very  heavy  to  give  them  sufficient  stability  of  form  ; 
hence  it  ia  generally  employed  merely  as  a  protecting  coating  for 
utensils  made  essentially  of  copper  or  iron.  The  tinning  of  s  copper 
basin  ia  an  easy  operation.  The  basin,  made  scrupulously  clean,  is 
heated  over  a  charcoal  fire  to  beyond  the  fusing  point  of  tin.  Molten 
tin  is  then  poured  in,  a  little  powdered  Bsl-ammoniac  added,  and 
the  tin  spread  over  the  insido  with  a  bunch  of  tow.  The  sal- 
ammoniac  removes  th*  last  nnavoidable  film  of  oxide,  leaving  s 
purely  metallic  surface,  to  which  the  tin  adheres  firmly,  rot 
tinning  small  objects  of  copper  or  brass  {<.*.,  pins,  hooka,  Ac)  a 
wet-way  process  is  followed.  One  part  of  cream  of  tartar,  two  of 
alum,  and  two  of  common  salt  are  dissolved  in  boiling  water,  and 
the  solution  is  boiled  with  granulated  metallic  tin  (or,  better,  mixed 
with  a  little  stannous  chloride)  to  produce  a  tin  solution  ;  and  into 
this  the  articles  are  put  at  a  boiling  heat  In  the  absence  of 
metallic  tin  there  is  no  visible  change  ;  but,  as  soon  as  the  metal  t* 
introduced,  a  galvanic  action  sets  in  and  the  articles  get  coated  orer 
with  s  firmly  adhering  film  of  tin.  Tinning  wrought  iron  is  effected 
by  imiiionion.  The  most  important  form  of  the  operation  is  mak- 
ing tinned  from  ordinary  sheet  iron  (making  what  is  callod  "  sheet 
tin  ").  The  iron  plates,  having  been  carefully  cleaned  with  sand 
and  muriatic  or  sulphuric  acid,  and  lastly  with  water,  are  plunged 
into  heated  tallow  to  drive  away  the  water  without  oxidation  of 
the  metal  They  are  next  steeped  iu  a  bath,  first  of  molten  ferrugin- 
ous, then  of  pure  tin.  They  aro  then  taken  out  and  kopt  suspended 
in  hot  tallow  to  enable  the  surplus  tin  to  run  off.  The  tin  -if 
the  second  bach  dissolves  iron  gradually  and  becomes  fit  for  the 
first  bath.  To  tin  cast-iron  articles  they  must  be  decsrburetted 
superficially  by  ignition  within  a  bath  of  ferric  oxide  (powdered 
Uirmatite  or  similar  material),  then  cleaned  with  acid,  and  tinned 
by  immersion,  as  explained  above.  By  far  the  greater  part  of  th* 
tin  produced  metallurgically  is  used  for  making  tin  alloys,  the 
majority  of  which  have  been  treated  of  in  preceding  article*  ;  see 
Leas,  voL  xrv.  p  378  ;  Pbwtbb,  vol  xviiL  p.  725 ;  Bboxzs,  vol. 
iv.jp.  S68 ;  Phosphorus,  voL  xviii.  p.  817. 

Tin  Compound*. — The  most  important  of  these  may  be  arranged 
into  two  classes,  namely,  stannous  compounds,  SnX,,  and  stannic 
compounds,  SnX.  where  X  stands  for  CI,  Br,  $0,  kc  Stannous 
compounds  are,  in  general  at  least,  characteristically  prone  to  pass 
into  the  stannic  form  by  taking  up  additional  X,  in  the  form  of 
oxygen,  chlorine,  Ac 

Stannoxu  Chloride,  SnCl* — This  can  be  obtained  pure  only  by 
heating  pure  tin  in  a  current  of  pure  dry  hydrochloric  acid  gas. 
It  ia  a  white  solid,  fusing  at  250*  C.  and  volatilizing  at  a  red  heat 
in  nitrogen,  a  vacuum,  or  Hydrochloric  acid,  without  decomposition. 
The  vapour  density  below  700*  C.  corresponds  to  Sn,CL,  above  800'C. 
to  nearly  8nCl,  (Von  Meyer  and  ZUblin).  The  chloride  readily  com- 
bines with  water  into  an  easily  soluble  crystallizable  hydrate  ("  tin 
crystals ").  This  is  mad*  without  difficulty  by  dissolving  tin  in 
strong  hydrochloric  acid  and  allowing  it  to  crystalliic.  For  iu 
industrial  preparation  Nollrur  passes  sufficiently  kydrsted  hydro- 
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chloric  acid  gas  over  granulated  tin  contained  in  stoneware  bottles 
and  evaporate!  the  concentrated  solution  produced  in  tin  basins 
over  granulated  tin.  The  basin  itself  is  not  attacked.  The  crystals 
contain  one  Hfi  according  to  Berxelius,  while  Marignac  finds  two  ; 
probably  both  are  right  The  crystals  are  very, soluble  in  cold 
water,  and  if  tho  salt  is  really  pure  a  small  proportion  of  water 
forms  a  clear  solution  ;  but  on  adding  much  water  most  of  the  salt 
is  decomposed,  with  the  formation  of  a  precipitate  of  oxy-chloride — 

2SuCl,  +  3H,0  =  211C1  +  SnjOCh,  2  H,0. 
According  to  Michel  and  Kraft,  one  litre  of  cold  saturated  solution 
of  tin  crystals  weighs  1827  grammes  and  contains  1333  grammes  of 
8nCl,.  Tho  same  oxy-chlonde  is  produced  when  the  mout  crystals, 
or  their  solution,  are  exposed  to  the  air  ;  by  the  action  of  the  atmo- 
spheric oxygen 

0  +  SSnCl,  =  Sn,Cl,0  +  SnC14. 
Hence  all  tin  crystals  as  kept  in  the  laboratory  give  with  water 
a  turbid  solution,  which  contains  stannic  in  addition  to  stannous 
chloride.  The  complete  conversion  of  stannous  into  stannic  chloride 
may  be  effected  by  a  great  many  reagents, — for  instance,  by  chlorine 
(bromine,  iodine)  readily  ;  by  mercuric  chloride,  HgCL,  in  the  heat, 
with  precipitation  of  calomel,  HgCl,  or  metallic  mercury  ;  by  ferric 
chloride  in  the  beat,  with  formation  of  ferrous  salt,  Fed] ;  by  ar- 
senious  chloride  in  strongly  hydrochlorio  solutions,  with  precipita- 
tion of  chocolate-brown  metallic  arsenic  All  these  reactions  are 
available  as  tests  for  stancosutu  or  the  respective  agents.  In  opposi- 
tion to  sUunous  chloride,  even  sulphurous  acid  (solution)  behaves 
as  an  oxidizing  agent  If  the  two  reagents  are  mixed,  a  precipitate 
of  yellow  stannic  sulphide  is  produced.    By  first  intention 

SO,H,  +  SSn'  'CI, = 3SnITCl,0  +  H.S. 
The  stannic  oxy-chloride  readily  exchanges  its  0  for  CI,  at  the  ex- 
pense of  the  hydrochloric  acid,  which  is  always  present,  and  the 
H,S  decomposes,  one-half  of  a  molecule  of  SnCl4  with  formation  of 
SnS,.  A  strip  of  metallic  zinc  when  placed  in  a  solution  of  stan- 
nous chlorido  precipitates  the  tin  in  crystals  and  takes  its  place  ia 
the  solution.  Stannous  chloride  is  largely  used  in  the  laboratory 
as  a  reducing  ageut,  in  dyeing  as  a  mordant 

Stannous  Oxide. — This  as  a  hydrate  is  obtained  from  a  solution  of 
stannous  chloride  by  addition  of  carbonate  of  soda ;  it  forms  a  white 
precipitate,  which  can  be  washed  with  air-free  water  and  dried  at 
80*C.  without  much  change  by  oxidation.  If  the  hydrate  is  heated 
in  carbonic  acid,  the  black  anhydride  SnO  remains  (Otto).  Precipi- 
tated stannous  hydrate  dissolves  readily  in  caustic  potash  ley  ;  if 
the  solution  is  evaporated  quickly,  it  suffers  decomposition,  with 
formation  of  metal  and  stannate, 

2SnO  +  K,0  =  SnO,K,0  +  Sn. 
If  it  is  evaporated  slowly,  anhydrous  stannous  oxide  crystallizes 
out  at  a  certain  stage  (Otto).  Dry  stannous  oxide,  if  touched  with 
a  glowing  body,  catches  fire  and  burns  into  binoxide,  SnOr  Stan- 
nous oxalate  when  heated  by  itself  in  a  tube  leaves  stannous  oxide 
(Lielig). 

Stannic  chloride,  SnCl4,  is  obtained  by  passing  dry  chlorins  over 
granulated  tin  contained  in  a  retort ;  the  tetrachloride  distils  over 
as  a  heavy  liquid,  from  which  the  excess  of  chlorine  is  easily  re- 
moved by  shaking  with  a  smsll  quantity  of  tin  filings  and  re-dis- 
tilling. It  is  a  colourless  fuming  liquid  of  specific  gravity  2  269  at  0* 
(Pierre)  and  2'23i  at  15' C.  (Gerlach),  is  fluid  at  -29*C,  and  boils 
at  115*'4  C.  under  753 '1  mm.  pressure  (Pierre).  The  chloride  unites 
energetically  with  water  into  crystalline  hydrates  (ex.  SnCl.,3H,0), 
easily  soluble  in  water.  It  combinsa  readily  with  alkaline  and 
other  chlqrides  into  double  salts:  thus  SnCi4  +  2KCI  =  SuC],K. 
analogous  to  the  chloro-platinate ;  another  example  is  the  salt 
SnCl,?NH4)„  known  industrially  as  "pink  salt,"  because  it  is  used 
as  a  mordant  to  produce  a  pink  colour.  The  plain  chloride  solution 
is  similarly  used.  It  is  usually  prepared  by  dissolving  the  nietal 
in  aqua  regit. 

Stannic  Oxidt,  SnOr— This,  if  the  term  is  taken  to  include  the 
hydrates,  exists  in  a  variety  of  forms.  (1)  Tinstone  (see  above)  is 
proof  against  all  acids.  Its  disintegration  for, analytical  purposes 
can  be  effected  by  fusion  with  caustic  alkali  in  silver,  with  the 
formation  of  soluble  stannate,  or  by  fusion  with  sulphur  and  car- 
bonate of  soda,  with  the  formation  of  a  soluble  thio-stannate, 
SnSj  +  xKajS.  (2)  A  similar  oxide  is  produced  by  burning  tin  in 
air  at  high  temperatures  or  exposing  any  of  the  hydrates  to  a  strong 
red  hest.  Such  tin-ash,  ss  it  is  called,  is  used  for  the  polishing  of 
optical  glasses.  (3)  Mtta-ttannic  acid  (H,OSnOr  generally  written 
H^Si^U,,,  to  account  for  the  complicated  composition  of  meta- 
atantiates,  e.g.,  the  soda  salt  H,NaiSn,0,,)  is  the  white  hydrate 

?>roduced  from  the  metal  by  means  of  nitric  acid.  It  is  insoluble 
nwater  and  in  nitric  acid  and  apparently  so  in  hydrochloric  acid  ; 
but  if  heated  with  this  last  for  some  time  it  passes  into  a  hydro- 
chlorate,  which,  after  the  acid  mother  liquor  has  been  decanted  off, 
dissolves  in  water.  The  solution  when  subjected  to  distillation 
behaves  pretty  much  like  a  physical  solution  of  the  oxide  in  hydro- 
chloric acid,  while  a  solution  of  ortho-stannic  acid  in  hydrochloric 
acid  behaves  like  a  solution  of  SnCL  in  water,  »'.*.,  gives  off  no 
hydrochloric  acid  and  no  precipitate  of  hydratsd  SnO,.   (4)  OrtA*. 


stannic  acid  is  obtained  as  a  white  precipitate  on  the  additio  n  of 
carbonate  of  soda  or  tho  exact  quautity  of  precipitated  carbons  *e 
of  lime  to  a  solution  of  the  chloride.  ,  This  hydrate,  SnO,H,0,  is 
readily  soluble  in  acids  forming  stannic  salts,  and  in  caustic  potash 
and  sods,  with  the  formation  of  ortho-stannate*.  Of  these  stannate 
of  sodium,  NijSnO,,  is  produced  industrially  by  heating  tin  with 
Chili  saltpetre  and  caustic  soda,  or  by  fusing  very  finely  powdered 
tinstone  with  caustic  soda  in  iron  vessels.  A  solution  of  the  pure 
salt  yields' fine  prisms  of  the  composition  Na^nO,  +  10H^O,  which 
effloresce  in  the  air.  The  salt  is  much  used  as  a  mordant  in  dyeing 
and  calico-printing.  Alkaline  and  other  stannates  when  treated 
with  aqueous  hydrofluoric  acid  are  converted  into  fluo-stannates 
(eg.,  KjSnO,  into  K,SnF4),  which  are  closely  analogous  to,  and  iso- 
inorphous  with.  Duo-silicates. 

Sulphides.  —  If  tin  is  hested  with  sulphur  the  two  unite  very 
readily  into  stannous  sulphide,  SnS,  a  lead-grey  mass,  which  under 
the  circumstances  refuses  to  take  np  more  sulphur.  But,  if  a 
mixture  of  tin  (or,  better,  tin  amalgam),  sulphur,  and  sal-ammoniac 
proportions  be  heated,  stannic  sulphide,  SnS,  is  produced 


in  the  beautiful  form  of  aurum  tnusivum  (mosaic  gold),— a  solid 
consisting  of  golden  yellow,  metallic  lustrous  scales.  It  is  used 
chiefly  as  a  yellow  "bronze"  for  plaster-of-Paris  statuettes,  kc. 

Analysis. — Tin  compounds  when  heated  on  charcoal  with  car- 
bonate of  soda  in  the  reducing  blowpipe  flame  yield  metal  and  a 
scanty  ring  of  white  SnOr  The  reduction,  however,  succeeds  better 
with  cyanide  of  potassium  as  a  flux.  Stannous  salt  solutions  yield 
a  brown  precipitate  of  SnS  with  sulphuretted  hydrogen,  which  is 
insoluble  in  cold  dilute  acids  and  in  real  sulphide  of  ammonium, 
(NH4),S  ;  but  the  yellow,  or  the  colourless  reagent  on  addition  of 
sulphur,  dissolves  the  precipitate  as  SnS,  salt  The  solution  on 
acidification  yields  a  yellow  precipitate  of  this  sulphide.  Stannic 
salt,  SiiCl4,  solutions  give  a  yellow  precipitate  of  SnS,  with  sulphur- 
etted hydrogen,  which  is  insoluble  in  cold  dilute  acids  but  readily 
soluble  in  sulphide  of  ammonium,  and  ia  re-precipitated  therefrom 
as  SnS,  on  acidification.  Only  stannous  salts  (not  stannic)  give  a 
precipitate  of  calomel  in  mercuric  chloride  solution.  A  mixture  of 
stannous  and  stannic  chloride  when  added  to  a  sufficient  quantity 
of  solution  of  chloride  of  gold,  gives  an  intensely  purple  precipitate 
of  gold  purple  (purple  of  Cassius), — a  compound  which,  although 
known  for  centuries,  is  to  this  day  little  understood  chemically. 
It  behaves  on  the  whole  liko  a  compound  of  Sn,0,  with  Au,0. 
The  test  is  very  delicate,  although  the  colour  is  not  in  all  cases  a 
pure  purple.  (W.  D.) 

T1NAMOU,  the  name  given  in  Guiana  to  a  certain 
bird  as  stated  in  1741  by  Barrere  (France  Equinoxiale,  p. 
1 38),  from  whom  it  was  taken  and  used  in  a  moro  general 
sense  by  Buffon  (Hist.  Nat.  Oiseaux,  iv.  p.  502).  In  1783 
Latham  (Synopsis,  ii.  p.  724)  adopted  it  as  English,  and 
in  1790  (Index,  ii.  p.  633)  Latinized  it  Tinamvs,  as  the 
name  of  a  new  and  distinct  genus.  Tho  "  Tinamou  "  of 
Bacrore  has  been  identified  with  the  "Macucagua"  described 
and  figured  by  Marcgrave  in  1648,  and  is  the  Tinamus 
major  of  modern  authors.1 

Buffon  and  his  successors  saw  that  the  Tinamous,  though 
passing  among  the  European  colonists  of  South  America 
as  "  Partridges,"  could  not  be  associated  with  those  birds, 
and  Latham's  step,  above  mentioned,  was  generally  ap- 
proved. The  genus  he  had  founded  was  usually  placed 
among  the  Gallinst,  and  by  many  writers  was  held  to  bo 
allied  to  the  Bustards,  which,  it  must  be  remembered,  were 
then  thought  to  be  "  Struthious."  Indeed  the  likeness  of 
the  Tinamou's  bill  to  that  of  tho  Rhea  (vol.  xz.  p.  506) 
was  remarked  in  1811  by  lllL^cr.  On  the  other  hand 
L*  Herminier  in  1827  saw  features  in  the  Tinamou's  sternum 
that  in  his  judgment  linked  the  bird  to  the  Rallidm.  In 
1830  Wagler  (Nat.  Syst.  Amphibitn,  etc.,  p.  127)  placed 
the  Tinamous  in  the  same  Order  as  the  Ostrich  and  its 
allies ;  and,  though  he  did  this  on  very  insufficient  grounds, 
his  assignment  has  turned  out  to  be  not' far  from  tho  mark, 
as  in  1862  the  great  affinity  of  these  groups  was  shown  by 
Prof.  Parker's  researches,  which  were  afterwards  printed 
in  the  Zoological  Transactions  (v.  pp.  205-232,  236-238,  pis. 
xxxix.-xli.),  and  waa  further  substantiated  by  him  in  the 
Philosophical  Transactions  (1866,  pp.  174-178,  pi.  zr.). 
Shortly  after  this  Prof.  Huxley  in  hU  often-quoted 
paper  in  the  Zoological  Proceedings  (1867,  pp.  425,  426) 


him  Linnaeus  confounded  this  bird,  which  they 
sssa,  with  tha  TaciiPETr*  (q.v.). 

zed  by  Google 


T  I  N  —  T  I  N 


403 


was  enabled  to  place  the  whole  matter  in  a  clear  light, 
urging  that  the  Tinamous  formed  a  very  distinct  group  of 
birds  which,  though  not  to  bo  removed  from  the  Carinatee, 
presented  so  much  resemblance  to  the  Ratitss  as  to  indicate 
them  to  be  the  bond  of  union  between  those  two  great 
divisions.1  The  group  from  the  resemblance  of  its  palatal 
characters  to  those  of  the  Emeu  (vol.  viii.  p.  1 7 1 ),  Dromseus, 
he  called  DrometognatAx,  and  his  decision,  if  not  his  name, 
ha3  since  been  widely  accepted. 

The  Tinamous  thus — by  whatever  name  we  call  them,  Dromao- 
ynathm,  Tinami,  or  Crypturi — will  be  seen  to  be  of  great  importance 
from  a  tazonomer's  point  of  view,  though  in  regard  to  numbers  they 
are  comparatively  insignificant.  In  1873  Messrs.  Sclater  and  Salvia 
la  their  Nomenclator  (pp.  152,  153)  recognized  nine  genera  and 
thirty -nine  species,  since  which  time  about  half  a  dozen  other 
species  may  hare  been  described  ;  but  in  1880  Schlegol  (Hut.  Payt- 
Bos,  viii.,  Monogr.  41,  pp.  1-51)  would  only  admit  five  genera  and 
thirty-one  species — the  latter  because  it  was  the  namber  possessed 
by  the  Leyaen  museum.  They  are  peculiar  to  the  Neotropical 
Region — four  species  only  finding  their  way  into  southern  Mexico 
mi  none  beyond.  Some  of  them  inhabit  forests  and  others  the  more 
open  country ;  but  setting  aside  size  (which  in  this  group  varies  from 
that  of  a  Quail  to  that  of  a  large  common  Fowl)  there  is  an  unmis- 
takable uniformity  of  appearance  among  them  as  a  whole,  so  that 
almost  anybody  having  Been  one  species  of  the  group  would  always 
recognize  another.  Yet  in  minor  characters  there  is  considerable 
difference  among  them  ;  and  first  of  all  the  group  may  be  divided 
ioto  two  sub-families,  the  first,  Tinaminm,  having  four  toes,  and 
the  second,  Tinanwtidhss,  having  but  three — the  latter  containing, 
so  far  as  is  known,  but  two  genera,  Calopezut  and  Tinamotis,  each 
consisting  of  a  single  species,  while  the  former,  according  to  Mem. 
Sclater  and  Salvia  (ut  supra),  may  be  separated  into  seven  genera, 
two  being  Tinamut  and  Nothocercus,  characterized  by  the  roughness 
of  their  posterior  tarsal  scales,  the  others,  Crypturus,  Rhynehotus, 
NotKoyrocta,  Nothura,  and  Taoniseus,  having  smooth  legs. 

To  the  ordinary  spectator  Tinamous  have  much  the 
look  of  Partridges,  but  the  more  attentive  observer  will 


Rufous  tinamou  {Rhynehotus  rufucent). 


notice  that  their  elongated  bill,  their  small  head  and 
slender  neck,  clothed  with  very  short  feathers,  give  them  a 
different  air.  The  plumage  is  generally  inconspicuous: 
some  tint  of  brown,  ranging  from  rufous  to  slaty,  and  often 
more  or  less  closely  barred  with  a  darker  shade  or  black, 
is  the  usual  style  of  coloration;  but  some  species  are 
characterized  by  a  white  throat  or  a  bay  breast.  The 
wings  are  short  and  rounded,  and  in  some  forms  the 
feathers  of  the  tail,  which  in  all  are  hidden  by  their  coverts, 
are  soft.  In  bearing  and  gait  the  birds  show  some  resem- 
blance to  their  distant  relatives  tho  Ratiltt,  and  Mr 

1  M.  Alii  also  has  from  sn  independent  investigation  of  the  ofteo- 
logy  and  myology  of  tfothura  major  come  to  virtually  the  same  con- 
clusion (Joum.  dt  Zoologit,  in.  pp.  169  and  252,  pis.  viii.  -xi. ). 


Bartlett  shows  (Proe.  Zool.  Society,  1868,  p.  115,  pi.  xiL) 
that  this  is  especially  seen  in  the  newly-hatched  young. 
He  also  notices  the  still  stronger  Ratite  character,  that  the 
male  takes  on  himself  the  duty  of  incubation.  The  eggs 
are  very  remarkable  objects,  curiously  unlike  those  of  other 
birds ;  and,  as  before  stated  (Birds,  vol.  iii.  p.  775), 'their 
shell 2  looks  as  if  it  were  of  highly-burnished  metal  or 
glazed  porcelain,  presenting  also  various  colours,  which 
seem  to  be  constant  in  the  particular  species,  from  pale 
primrose  to  sage-green  or  light  indigo,  or  from  chocolate- 
brown  to  pinkish  orange.  All  who  have  eaten  it  declare 
the  flesh  of  the  Tinamou  to  have  a  most  delicate  taste,  as 
it  has  a  most  inviting  appearance,  the  pectoral  muscles 
being  semi-opaque.  Of  their  habits  not  much  has  been 
told.  Darwin  (Journal,  chap,  iii.)  has  remarked  upon  the 
silliness  they  show  in  allowing  themselves  to  be  taken,  and 
this  is  wholly  in  accordance  with  what  Prof.  Parker  ob- 
serves of  their  brain  capacity,  and  is  an  additional  testi- 
mony to  their  low  morphological  rank.  At  least  one 
species  of  Tinamou  has  bred  not  unfrequently  in  confine- 
ment, and  an  interesting  account  of  what  would  have  been 
a  successful  attempt  by  Mr  John  Bate  man  to  naturalize 
this  species,  Rhynehotus  ru/escens,  in  England,  at  Brightling- 
sea  in  Essex,  appeared  in  The  Field  (23d  Feb.  1 884  and  1 2th 
Sept.  1885).  The  experiment  unfortunately  failed  owing 
to  the  destruction  of  the  birds  by  foxes.  (a.  n.) 

ITNDAL,  Matthew  (1656-1733),  one  of  the  ablest  and 
most  popular  of  the  English  deists,  the  son  of  a  clergyman, 
was  born  at  Beer  Ferris,  Devonshire,  in  1656.  He  studied 
law  at  Lincoln  College,  Oxford,  where  he  came  under  the 
influence  of  the  High  Churchman  George  Hickes,  dean  of 
Worcester ;  and  in  his  twenty-second  year  he  was  elected 
fellow  of  All  Souls  College,  and  held  his  fellowship  till 
his  death.  About  1685  he  saw  "that  upon  his  High 
Church  notions  a  separation  from  the  Church  of  Rome 
could  not  be  justified,"  and  accordingly  he  joined  the  latter. 
But,  discerning  the  baselessness  and  absurdity  of  Rome's 
claims,  he  returned  to  the  Church  of  England  at  Easter 
1688.  In  1694  he  published  an  Essay  of  Obedience  to  the 
Supreme  Powers,  in  which  he"  justified  tho  Revolution 
against  notions  of  passive  obedience  and  jus  divinum  ;  in 
1697  an  Essay  on  the  Power  of  the  Magistrate  and  the 
Rights  of  Mankind  in  Matters  of  Religion,  an  able  vindica- 
tion of  liberty  of  conscience,  though  he  allows  no  right  of 
toleration  to  "atheists";  and  in  1698  an  essay  on  The 
Liberty  of  Vie  Press,  a  vigorous  exposure  of  tho  proposal 
to  appoint  licensers  of  the  press  and  a  powerful  plea  for 
the  free  discussion  of  religion.  The  first  of  his  two  larger 
works,  The  Rights  of  the  Christian  Church  associated  against 
the  Romish  and  all  other  priests  who  claim  an  independent 
power  over  it,  part  L,  appeared  anonymously  in  1706  (2d 
ed.,  1706;  3d,  1707;  4th,  1709).  The  book  was  regarded 
in  its  day  as  an  extremely  forcible  defence  of  the  Erastian 
theory  of  the  supremacy  of  the  state  over  the  church,  and 
at  once  provoked  a  storm  of  counter-argument  and  abuse 
on  the  part  of  those  who  maintained  the  independent  rights 
and  authority  of  tho  church.  The  law  also  was  invoked 
against  it,  and,  after  several  attempts  to  proscribe  the  work 
had  failed,  one  against  the  author,  publisher,  and  printer 
succeeded  on  1 2th  December  1 707,  and  another  against  a 
bookseller  for  selling  a  copy  the  next  day.  rhe  prosecu- 
tion did  not  prevent  the  issue  of  a  fourth  edition  and  gave 
the  author  the  opportunity  of  issuing  A  Defence  of  the 
Rights  of  the  Christian  Church,  in  two  parts  (2d  ed.,  1709). 
The  book  continued  to  be  the  subject  of  denunciation  for 
years,  and  Tindal  believed  he  was  charged  by  Dr  Gibson, 
bishop  of  London,  in  a  Pastoral  Letter,  with  having  under- 
mined religion  and  promoted  atheism  and  infidelity, — a 

'  Herr  von  Nathuslus  has  described  its  microscopic  structure  (Jour.i. 
/far  witsensch.  Zool&jie,  1371,  pp.  330-355). 
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charge  to  which  he  replied  in  an  anonymous  tract,  An 
Address  to  the  Inhabitant*  of  London  and  Westminster,  a 
second  and  larger  edition  of  which  appeared  in  1730.  In 
this  tract 1  he  makes  a  valiant  defence  of  the  deists  and  of 
.the  use  of  reason  in*  religious  matters,  and  anticipates  here 
and  thero  his  Christianity  as  Old  as  the  Creation;  or  the 
Gospel  a  Republitation  of  the  Religion  of  Nature,  London, 
1730  (2d  ed.,  1731 ;  3d,  1732  ;  4th,  1733),  which  was  re- 
garded by  friends  and  foes  alike  as  the  "  Bible  "  of  deism. 
It  was  really  only  the  first  part  of  the  wholo  work,  and  the 
second,  though  written  and  entrusted  in  manuscript  to  a 
friend,  never  saw  the  light.  It  was  said  that  Dr  Gibson 
prevented  its  publication.  The  first  part  made  a  great 
noise,  and  tho  answers  to  it  were  numerous,  the  most  able 
being  by  Dr  James  Foster  (1730),  Dr  John  Conybeare 
(1732),  Dr  John  Leland  (1733),  and  Bishop  Butler  (1736). 
It  was  translated  into  German  by  J.  Lorenz  Schmidt 
(1741),  and  from  it  dates  the  influence  of  English  deism 
on  German  theology.  It  is  by  this  book  that  Tindal  is 
now  chiefly  remembered;  but  he  had  probably  adopted 
substantially  the  principles  it  expounds  before  he  wrote 
his  essay  of  1697.  He  objected  to  be  called  a  simple  deist, 
and  claimed  the  name  of  "  Christian  deist,"  as  he  held  that 
true  Christianity  is  identical  with,  the  eternal  religion  of 
nature.    He  died  at  Oxford  on  16th  August  1733. 

Tho  religious  system  expounded  in  Tindal's  Christianity  as  Old 
as  tho  Creation,  unlike  the  earlier  system  of  Lord  Herbert  of  Cher- 
bury,  wis  baaed  on  the  empirical  principles  of  Locke's  philosophy. 
It  assumed  the  traditional  deistic  antitheses  of  external  and  in- 
ternal, positive  and  natural  revelations  and  religions,  and  perpetu- 
ated at  the  same  time  the  prevalent  misconceptions  as  to  thj,nature 
of  religion  and  revelation.  The  system  was,  moreover,  worked  out 
by  the  purely  a  priori  method,  with  all  but  a  total  disregard  of  tho 
facts  of  religions  history.  It  starts  from  the  tremendous  assump- 
tions that  true  religion  must,  both  from  the  r.itnro  of  God  and  the 
nature  of  things,  be  eternal,  universal,  simple,  and  perfect ;  it  main- 
tains that  this  religion  can  consist  of  nothing  but  the  simple  and 
universal  dnties  towards  God  and  man,  the  first  consisting  in  the 
fulfilment  of  the  second, — in  other  words,  the  practice  of  morality. 
The  author's  moral  system  is  somewhat  confused  and  inconsistent, 
but  is  essentially  utilitarian.  From  such  principles  it  follows  neces- 
sarily that  the  true  revealed  religion  can  be  nothing  more  nor  less 
than  a  republication  of  the  religion  of  nature  or  reason,  and  that, 
if  Christianity  is  the  perfect  religion,  it  can  only  be  that  republica- 
tion, and  must  be  as  old  as  the  creation.  The  special  mission  of 
Christianity,  therefore,  was  simply  to  deliver  men  from  the  super- 
stition which  had  in  course  of  time  got  mixed  up  with  the  religion 
of  nature.  True  Christianity  consequently  must  be  a  perfectly 
"reasonable  service";  arbitrary  and  positive  precepts  can  form  no 
true  p.irL  of  it ;  revelation  and  reason  can  never  disagree  ;  reason 
must  be  supreme,  and  the  Scriptures  as  well  as  all  religious  doc- 
trines most  submit  to  its  teats  ;  and  only  such  writings  can  he  re- 
garded as  Divine  Scripture  which  tend  to  the  honour  of  God  and 
the  good  of  man.  Thus  tested,  much  in  the  Old  and  the  New 
Testaments  must  be  rejected  as  defective  in  morality  or  erroneous 
in  fact  and  principle.  The  strength  of  Tindal's  position  was  tho 
underlying  conviction  of  the  essential  "harmony  between  man's  re- 
ligious and  rational  nature,  and  consequently  of  the  rationality 
of  Christianity.  Its  weakness  was  that,  like  the  whole  religious 
philosophy  of  the  timo,  it  was  founded  on  a,  total  misconception  of 
the  nature  cf  religion  and  of  revelation,  and  on  as  comploto  a  disre- 
gard of  the  course  of  man's  religious  development.  Weak  points 
in  it  were  ably  exposed  by  Foster,  Conybeare,  Butler,  and  others  ; 
but  its  radical  errors  needed  for  their  comploto  exposure  the  higher 
Conceptions  of  religion  and  religious  history  which  were  originated 
by  Lessini  ier.  and  Hegel. 

Sm  UUn.l,  ruv  c/tkt  Principal  [klttuat  tt'ritfrt  (London,  1796) ;  techier, 
.  Snoludim  AttnsutStuttjtait,  1*41);  ThentofUnl  Rcritw,  Xovember 
MM  England  from  the  Rifi>n*atun  .'9  (»«  End  of 
last  C««r»rv  (Lot.   :   II       3) ;  Lnilie  SUphim,  //uCorv  of  KnolUh  ThcttgKt  in 
tut  SishluntX  GtnJury  (Loudon,  1870-80) ;  A.  &  Farrar,  Hampton  Lecture  (1M:')> 
::et-  It. 

TINGHAE.    See  ChtjsaX. 

TINNE,  Ali- xanthine  (1839-1869),  African  traveller, 
born  at  The  Haguo  on  17th  October  1839,  was  the  daughter 
of  an  English  mer  m  int  and  his  wife,  Baroness  van  Steen- 
gracht-Cup  Ilea,    lior  father  died  when  she  was  five1  years 

1  A  Second  Address  to  the  Inhabitants,  ftc,  with  replies  to  some  of 
the  critic 9  of  that  book,  beers  tho  tame  date,  1730,  though  some  of  the 
works  it  refers  to  appeared  in  1731. 


old,  leaving  her  the  richest  heiress  in  the  Netherlands. 
After  travelling  in  Norway,  Italy,  and  the  East,  and  visit- 
ing Egypt,  when  she  ascended  the  Nile  to  near  the  equator, 
Mademoiselle  Tinne  left  Europe  again  in  1861  for  a  pro- 
longed sojourn  in  the  Nile  regions.  Accompanied  by  hex 
mother  and  her  aunt,  she  set  out  from  Cairo  on  9th  Janu- 
ary 1862.  After  a  short  stay  at  Khartoum,  the  party 
ascended  the  White  Nile  as  far  as  Gondokoro  and  explored 
a  part  of  the  Sobat,  returning  to  Khartoum  in  November. 
Baron  von  Heuglin  and  Dr  Steudner  having  meantime 
joined  the  ladies  at  Khartoum,  the  whole  party  set  out  in 
February  1863  to  explore  the  Bahr-el-Ghazal.  The  limit 
of  navigation  at  the  Bahr-el-Homr  was  reached  on  10th 
March.  From  Lake  Rek  a  journey  was  made  overland, 
across  the  Bahr  Jur  and  south-west  by  the  Bahr  Kosango, 
to  Jebel  Kosango,  on  the  borders  of  the  Niam-Niam 
country.  During  the  journey  all  the  travellers  suffered 
severely.  Steudner  died  in  April  and  Madame  Tinne  in 
June,  and  after  many  fatigues  and  dangers  the  remainder 
of  the  party  reached  Khartoum  in  July  1864.  Made- 
moiselle Tinne  returned  to  Cairo  by  Berber  and  Suakim. 
The  geographical  and  scientific  results  of  the  expedition, 
largely  into  a  new  country,  were  highly  important,  as  will 
be  seen  in  Heuglin's  narrative  in  Petermann's  Mittheilvngen 
(Erg. -hit,  Nov.  15,  1865),  and  in  his  own  Travels  in  tht 
Region  of  the  White  Nile  (1869).  At  Cairo  Mademoiselle 
Tinne  lived  in  somewhat  Oriental  style  during  the  next 
four  years,  visiting  Algeria,  Tunis,  and  other  parts  of  the 
Mediterranean.  In  J anuary  1 869  she  started  from  Tripoli! 
with  a  caravan,  intending  to  proceed  to  Lake  Tchad,  and 
.thence  by  Wadai,  Darfur,  and  Kordofan  to  the  Upper 
''Nile.  In  July,  however,  on  the  route  from  Murzuk  tc 
Rhat,  she  was  murdered  by  her  escort. 

Besides  the  references  already  given,  see  John  A.  Tinne?  s  Geogra- 
phical Notes  of  an  Expedition  in  Ctntral  Africa  by  Arts  Diitch 
Ladies,  Liverpool,  IS 04. 

TINNEVELLI,  or  Tlnavklly,  a  district  of  British 
India,  in  the  Madras  presidency,  lying  between  8*  9'  and 
9*  56'  N.  lat.  and  77*  16'  and  78*  27'  E.  long.    It  has  an 
area  of  5381  square  miles,  and  a  coast-line  of  nearly  100 
miles.    Madura  district  bounds  it  on  the  N.  and  N.E.,  on 
tho  S.  and  S.E.  tho  Gulf  of  Mannar,  and  on  the  W.  the 
southern  Ghats.    Tinnevelli  is  a  large  plain,  with  an  aver- 
age elevation  of  200  feet,  sloping  to  the  cast  with  slight 
undulations.    Along  the  western  boundary  the  mountains 
rise  to  4000  feet ;  but  they  send  out  no  spurs  into  the 
district,  nor  are  there  any  isolated  hills.    The  district  is 
watered  by  numerous  short  streams,  the  principal  being 
the  Tdmbraparnl  (length  80  miles).     In  the  north  the 
scenery  is  unattractive  and  the  soil  poor ;  iu  the  south 
red  sandy  soil  prevails,  in  which  little  save  the  Palmyra 
palm  will  grow.    But  along  tho  banks  of  the  rivers  are 
rice-fields  and  a  variety  of  trees  and  crops.    Many  shoals 
occur  near  the  shore,  and  in  the  north-east  numerous  rocks 
and  reefs.  Tho  lulls  which  divide  Tinnevelli  from  Travail - 
core  aro  chiefly  granite  and  gneUs ;  and  along  the  coast 
stretches  the  broad  belt  of  alluvium  common  to  the  whole 
east  coast  of  India,  and  in  it  are  many  salt  marshes,  divided 
by  sand-dunes  from  tho  sea.    Several  veins  of  calc  spar 
cross  tho  district  from  east  to  west,  and  the  beds  of  all  the 
rivers  are  more  or  less  encrusted  with  a  deposit  of  lime. 
The  district  contains  many  ancient  and  magnificent  build- 
ings; but  the  most  interesting  antiquities  are  the  largo 
sopulchral  earthen  urns  of  prehistoric  races  which  have 
been  found  at  several  places,  especially  along  the  course  of 
the  Tambrapanf,  and  which  contain  bones,  pottery  of  all 
sorts,  beads  and  bronze  ornaments,  iron  weapons,  imple- 
ments, Ac.  As  tho  seat  of  Dravidian  civilization  Tinnevelli 
possesses  more  antiquarian  interest  than  any  other  part 
of  Madras.    The  climate  is  very  hot  and  dry  except  at 
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the  season  of  the  monsoons ;  the  avenge  annual  rainfall 
throughout  the  district  is  less  than  25  inches.  Tinnevelli 
possesses  several  roads,  but  no  canals.  The  South  Indian 
Railway  enters  the  district  five  miles  north  of  Virudupatti 
and  runs  to  Tuticorin  (77  miles) ;  a  branch  line  (18  miles) 
connects  this  last  town  with  Tinnevelli. 

In  1881  the  population  numbered  1.699.747-  (miles  833,887, 
fenialea  873,860),  of  whom  1,488,977  were  Hindu,  89,767  Moham- 
medana,  and  140,946  Christiana  Tinnevelli  has  twelve  town*  with 
over  10,000  inhabitants  each,  viz.,  Tihksvblu  (we  below) ;  Srivil- 
Hjpotur,  18,256  ;  Palamcotta,  17,964  ;  Tuticorin,  16,281  ;  Kulase 
Kharapatnam,  14,972;  Sivagiri,  13,632;  Vlravanallur,  12,318; 
Raiapalayam,  12,021;  Tenkari,  11,987  ;  Eiyalpatnam,  11,806; 
Jialladakurchi,  10,936  ;  and  Sivakasi,  10,833.  Out  of  the  total 
area  of  5381  square  miles  1403  are  oncultivable  waeta,  la  1885-86 
cereals,  chiefly  rice  and  spiked  millet  or  kambu,  the  staple  food  of 
the  district,  occupied  842,741  seres,  pulses  192,341,  oil  seeds  78,127, 
and  cotton  206,717.  The  total  area  of  forest  is  roughly  estimated 
at  1 500  square  mile*.  Tuticori  n  is  tbe  only  port  of  any  importance 
The  chief  exports  are  cotton,  coffee,  jaggery,  chillies,  kc  ;  sheep, 
horses,  cattle,  and  poultry  are  also  sent  to  Ceylon.  There  is  a  con- 
siderable inland  trado  with  Trarancorc.  The  pearl  fishery  on  the 
coast  is  now  unimportant.  Coastal  navigation  is  dangerous.  In 
1835-86  the  total  revenue  of  the  district  was  £365,744,  of  which 
the  land-tax  yielded  £305,850. 

The  early  history  of  Tinnevelli  is  mixed  up  with  that  of  Madura 
and  Trevancore.  Down  to  1781  it  is  a  confused  tale  of  anarchy 
and  bloodshed.  In  that  year  the  nawab  of  Arcot  assigned  the 
revenues  to  the  East  India  Company,  whose  officers  then  undertook 
t'co  internal  administration  of  affairs.  Several  risings  subsequently 
tt-ok  place,  and  in  1801  the  whole  Carnatic,  including  Tinnevelli, 
was  ceded  to  the  British.  Tinnevelli  is  now  the  most  Christian 
district  of  all  India,  both  Soman  Catholic  and  Protestant 

TINNEVELLI,  chief  and  largest  town  of  tho  above  dis- 
trict, is  situatad  H  miles  from  the  left  bank  of  the  TAm- 
braparnf  in  8*  43*  47'  N.  lat  and  77*  43'  49"  E.  long. 
The  town  was  rebuilt  about  1560  by  VisvanAtha,  the 
founder  of  the  NAyakkan  dynasty  of  Madura,  who  erected 
many  temples,  <fcc,  among  them  the  great  Siva  temple. 
Tinnevelli  is  an  active  centre  of  Protestant  missions  in 
south  India.  In  1881  tho  population  was  23,221  (10,963 
males  and  12,258  females). 
TINTORETTO.  See  Robcsti. 
TIPPERAH,  a  district  of  British  India,  in  the  Chitta- 
gong  division  of  the  lieutenant-governorship  of  Bengal, 
situated  between  23*  0'  and  24*  16'  N.  lat  and  90'  36'  and 
91'  39/  E.  long.,  with  an  area  of  2491  square  miles.  It 
is  bounded  on  the  N.  by  Maimansinh  and  Sylhet,  on  the 
S.  by  NoakhAll,  on  the  W.  by  the  river  Meghna,  separating 
it  from  Maimansinh,  Dacca,  and  B&karganj,  and  on  the  E. 
by  the  state  of  Hill  Tipperah.  The  district  presents  a 
continuous  fiat  and  open  surface,  with  the  exception  of  the 
isolated  LAlmAi  range  (100  feet),  and  is  for  the  most  part 
laid  out  in  well-cultivated  fields,  intersected  in  all  direc- 
tions by  rivers  and  khalt  (creeks),  which  are  partially 
affected  by 'the  tides.  In  the  lowlands  the  soil  is  uni- 
formly light  and  sandy;  but  in  the  higher  parts  a  deep 
alluvial  soil  alternates  with  bands  of  clay  and  sand.  The 
principal  rivars  are  the  Meghna,  which  is  navigable  through- 
out the  year  for  boats  of  4  tons  burden,  and  the  Oumti, 
DAkAtia,  and  TitAs,  which  ere  also  navigable  for  craft  of  4 
tons  for  a  considerable  portion  of  their  course.  There  are 
many  marshes  or  bhile.  The  principal  road  is  the  grand 
trunk  (63  milec),  which  traverses  the  district  from  east  to 
west  The  wild  animals  include  elephants,  tigers,  leopards, 
wild  boars,  jackals,  and  buffaloes.  The  climate  is  mild, 
agreeable,  and  healthy. 

The  population  of  the  district  In  1881  was  1,319,338  (males  770,893, 
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748,445);  of  these  Hindus  numbered  511.025,  Mohammed 
sns  1,007,740,  and  Christians  199.  There  are  only  two  towns 
with  moro  than  10,000  inhabitants  each,  viz.,  Comillah  (13,372) 
and  Brahmanbiria  (17,438).  Comillah  is  the  chief  town  of  the 
district  and  is  situated  on  the  south  bank  of  the  Oumti,  in  23*  28' 
N.  lat  and  91*  14'  E.  long  Rice  is  the  staple  crop  of  the  district : 
wheat  and  barley,  Indian  corn  and  millet,  pease,  gram,  and  several 
other  pulses  are  also  cultivated,  as  well  ss  betel-leaf  and  betel-nut, 
The  chief  exf  y.l*  are  rice,  jute,  and  betel- 


nuts;  and  the  principal  imports  sugar,  timber,  cotton  goods,  cocoa- 
nut  oil,  bamboos,  spices,  salt,  tobsceo,  ke.  In  1885-86  the  net 
revenue  of  the  district  amounted  to  £181,481,  the  land-tax  contri- 
buting £102,666.  Tipperah  came  under  the  Kast  India  Company 
in  1765  ;  but  more  than  a  fifth  of  its  present  area  was  under  the 
immediate  rule  of  tho  raja  of  Hill  Tipperah,  who  paid  a  tribute  of 
ivory  and  elephants.  At  that  time  Tipperah  formed  part  of  Jalit- 
pur;  but  in  1822  it  was  separated,  and  since  then  great  changes 
nave  been  made  in  its  boundaries.  With  the  exception  of  a  serious 
raid  in  I860  by  the  Eukis  or  Luahdis,  nothing  has  disturbed  the 
peace  of  the  district 

TIPPERARY,  an  inland  county  of  Ireland,  in  the  pro- 
vince of  Minister,  is  bounded  N.W.  by  Galway,  N.E.  by 
King's  county,  E  by  Queen's  County  and  Kilkenny,  S.  by 
Waterford,  and  W.  by  Cork,  Limerick,  Clare,  and  Galway. 
Its  greatest  length  north  to  south,  from  the  confluence  of 
the  Little  Brosna  and  the  Shannon  to  the  Knockniealdown 
Mountains,  is  70  miles,  and  its  greatest  breadth  west  and 
east  40.  Ibe  area  is  1,061,731  acres,  or  about  1659  square 
miles. 

The  surface  is  extremely  varied  and  picturesque. "  The 
Knockmealdown  Mountains  on  the  southern  border  (2609 
feet)  are  principally  of  clay  slate  formation.  To  the  north 
of  this  range  are  the  picturesque  Gal  tecs,  composed  of 
Silurian  strata  overlaid  by  Old  Red  Sandstone  (Galtymore 
3015  feet).  To  the  cast,  bordering  Kilkenny,  are  the 
Slieveardagh  Hills,  composed  of  coalstone  shales  and  sand- 
stones, and  near  Templemore  the  Devil's  Bit  Mountains, 
with  a  curious  gap  on  the  summit.  In  the  north-west  there 
is  a  Silurian  and  sandstone  group  (Keeper  Hill  2265  feet). 
The  greater  part  of  the  county  is  a  gently  undulating  plain, 
belonging  to  the  central  Carboniferous  limestone  plain  of 
Ireland.  From  the  rich  level  country  the  rock  of  Cashel, 
also  composed  of  limestone,  rises  with  great  boldness  and 
abruptness.  Tipperary  has  only  one  river,  the  Suir,  which 
has  its  source  in  tho  Devil's  Bit  Mountains,  and  flows  south- 
wards by  Templemore,  Thnrles,  Caher,  and  Clonmel.  The 
Nore,  which  also  rises  in  the  Devil's  Bit  Mountains,  soon 
passes  into  Queen's  county,  and  the  Shannon  forms  part 
of  the  western  border.  A  spur  of  the  Leinster  coal-field, 
the  most  important  in  Ireland,  runs  into  Tipperary,  extend- 
ing to  Cashel,  a  distance  of  20  miles  with  an  average 
breadth  of  5  miles.  All  the  measures  are  represented.  The 
productive  portion  of  the  field  is  at  Killenaule".  It  con- 
sists of  a  narrow  trough  ranging  in  a  north-east  direction, 
the  beds  dipping  towards  the  axis  at  a  high  angle.  The 
coal  is  anthracite  and  the  seams  are  thin,  tho  workable 
portion  being  of  limited  extent  In  the  lower  measures 
are  marine  fossils,  and  plant  impressions  are  numerous. 
Copper  is  obtainable  at  Lackamore  and  at  Hollyford  near 
Thurles,  but  only  in  small  quantities.  There  is  a  vein  of 
lead  at  Shallee,  and  zinc  has  recently  been  dug  in  consider- 
able quantities  at  Silvermines  on  the  north  side  of  the 
Keeper  Mountains.  Manganese,  malachite,  galena,  and 
barytes  are  also  obtainable.  There  are  slate  quarries  at 
Killaloe.  Between  Caher  and  Clonmel  are  extensive  de- 
posits of  fine  pipe -clay.  The  Mitchelstown  stalactite 
caverns,  discovered  accidentally  in  1833,  attract  a  large 
number  of  visitors. 

Agriculture. — Tipperary  ranks  among  the  best  agricultural  dis- 
tricts of  Ireland.  The  subsoil  in  the  lower  grounds  is  limestone, 
which  is  overlaid  by  a  rich  calcareous  loam,  capable  of  yielding  the 
finest  crops.  .  The  centre  of  the  county  is  occupied  by  the  Golden 
Vale,  the  most  fertile  district  in  Ireland,  which  stretches  from 
Cashel  to  the  town  of  Limerick.    On  the  higher  districts  the  soil 

and'eanda  on  whiclTit  rests?  Detached  portions  of  the  Bog  of  Allen 
encroach  on  the  north-ee»t«rn  parts  of  trie  county.  The  total  num- 
ber of  holdings  in  1865  was  23,763,  of  which  14,369  were  under 
80  acTee  in  extent,— '.HI  bttrvean  15  and  30  acree,  4444  between  5 
and  15,  2361  between  1  and  5,  an.i  2223  less  than  1  acre.  Of  the 
total  area  24  8  per  cent  was  under  crops.  Including  meadow  and 
clover,  57-9  under  grass,  "1  fallow,  2-5  plantations,  4  9  bog  and 
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73.75S  in  1885,  the  decrease  hiring  take*  place  since  1682,  the 
areas  in  the  previous  yeara  having  been  remarkably  uniform.  The 
area  under  wheat  decreased  from  13,423  acrea  in  1882  to  5474  in 
1885,  and  that  of  oata  from  67,332  to  50,106.  But  the  area  under 
barley,  for  which  diitillation  cauees  a  steady  demand,  rote  from 
13,551  acrea  ijp  1876  to  17,998  in  1885.  The  area  under  green 
crops  manifest*  also  a  tendency  to  decrease  ;  e  total  area  in  1 885 
waa  53,833  acrea,  33,042  being  under  potatoes,  19,196  turnips,  2096 
mangolds  and  beetroot,  and  4499  other  green  crops.  The  area 
under  meadow  and  clover  has  been  steadily  increasing,  being  114,149 
in  1876  and  127,478  in  1885.  The  total  number  of  horses  in  1885 
was  27,365,  of  which  17,173  were  used  for  agriculture  ;  the  number 
of  cattle  254,488,  of  which  80,508  were  much  cows,  the  manufac- 
ture of  butter  occupying  considerable  attention  ;  of  sheen  203,798, 
pigs  80,475,  goat*  13,011,  and  poultry  681,239.  According  to  the 
latest  landowners'  Return  (1876),  the  county  was  divided  among 
2372  proprietors  owning  1,042,457  acres  01  an  annual  value  of 
£676,683,  the  average  value  of  the  land  being  nearly  13a.  per  acre. 
The  following  possessed  upwards  of  10,000  acres  each  :— Viscount 
Lismore,  34,946 ;  Lord  Dunalley,  21,081  ;  C.  K.  8.  M.  Dawson, 
19,093 ;  Lady  Margaret  Chartens,  16,617  ;  marquis  of  Ormonde, 
15,765  ;  Viscount  Hawarden,  15,272  ;  N.  Buckley,  13,200  ;  earl  of 
Clonmel,  11,098  ;  and  A.  Jlooro,  10,200. 

Manufactures.  —A  few  persons  are  employed  in  mining,  but  the 
ocoupation  of  the  inhabitants  is  chiefly  agricultural,  liters  are  a 
considerable  number  of  meal  and  flour  mills. 

Railway!. — The  county  is  remarkably  well  supplied  with  rail- 
ways. A  branch  of  the  Great  Southern  and  Western  runs  from 
Roscrea  to  Nenagh, 'where  it  joins  a  branch  of  the  Limerick  and 
Waterford,  which  in  it*  progress  south-eastwards  from  Limerick 
crosses  t'ie  southern  corner  of  the  county  by  Limerick  Junction, 
Tipperary,  Caher,  and  ClonmeL  The  main  line  of  the  Great 
Southern  and  Western  to  Cork  and  Killarney  crosses  the  centre  of 
the  county  by  Templemore,  Thurlea,  and  Limerick  Junction.  A 
branch  of  the  Limerick  and  Waterford  connect*  Thurles  with 
ClonmeL 

Administration  and  Population. — Tipperary  t*  aivided  into  a 
north  and  south  riding,  each  consisting  01  nix  baronies.  For  parlia- 
mentary purposes  it  is  separated  into  four  divisions — East,  Mid, 
North,  and  South — each  returning  one  member.  It  contains  193 
parishes  and  3263  town  lands.  It  is  in  the  Leinster  circuit  Assizes 
lor  the  north  riding  are  held  in  Nenagh  and  for  the  south  riding 
in  Clonmel.  Quarter  sessions  are  held  at  Cashel,  Clonmel,  Nenagh, 
Roscrea,  Thurlea,  and  Tipperary.  There  are  twenty-four  petty 
sessions  districts  and  parte  of  six  others.  The  county  is  within  the 
Cork  military  district  Ecclesiastically  it  belongs  to  the  dioceses 
of  Cashel,  Emly,  Killaloe,  and  Lismore.  Since  1841  the  population 
has  decreased  more  than  one-half.  From  435,553  in  that  year  it 
fell  to  216,718  in  1671  and  to  199,612  in  1881.  The  following 
towns  in  1881  possessed  over  4000  inhabitants  each,  viz. — Clonmel 
(partly  in  Waterford),  9325;  Tipperary,7274  ;  Carrick-on-Suir  (partly 
in  Waterford),  6588;  Nenagh,  6422;  and  Thurles,  4850.  The 
number  of  persons  who  could  read  and  write  was  115,185,  who 
could  read  only,  24,386 ;  the  remainder— 60,041—  were  unable  to 
read  or  write.  There  were  248  persons  who  spoke  Irish  only  and 
23,558  able  to  speak  Irish  as  well  as  English. 

History  and  Antiquities.— Anciently  Tipperary  was  included  in 
the  territory  of  the  Tuatha  TH  Danann,  and  afterwards  probably 
of  the  clan  of  Degaid.  Henry  II.,  who  landed  at  Waterford  in 
October  1172,  received  at  Cashel  the  homage  of  Donald  O'  Brien,  king 
of  Thomond.  It  was  made  a  county  by  King  John  in  1210 ;  in 
1328  Edward  III.  made  it  a  county  palatine  in  favour  of  the  earl 
of  Ormonde  ;  and,  though  the  king  snortly  afterwards  resumed  his 
regal  prerogative,  the  county  was  regranted  in  1387.  In  1372  the 
grant  was  confirmed  to  James,  second  earl  of  Ormonde,  the  lands 
belonging  to  the  church  retaining,  however,  a  separate  jurisdiction, 
-a  division  which  continued  till  the  Restoration.  In  161 7  James 
I.  took  the  connty  palatine  into  his  own  hands.  ■  It  was,  however, 
restored  in  1661  to  James,  twelfth  earl  and  first  duke,  whose  re- 
galities were  further  made  to  include  the  portions  of  the  county 
formerly  under  ecclesiastical  jurisdiction.  On  the  -attainder  of 
James,  second  duke,  in  1715  the  jurisdiction  reverted  to  the  crown. 
There  are  two  round  towers  within  the  county,— one  at  Roscrea 
and  the  other  on  the  rock  of  Cashel.  Of  the  old  castles  there  are 
few  important  examples.  That  built  by  the  first  earl  of  Ormonde 
at  Thurles  has  now  disappeared.  On  tho  rock  of  Cashel  there  ar«  a 
massive  guard  tower  and  some  remains  of  the  ancient  wall.  The 
stronghold  of  Caher,  now  occupied  as  a  barrack,  is  still  in  good  pre- 
servation. At  Roscrea  one  of  the  towers  of  the  castle  built  by  King 
John  still  remains,  and  the  stronghold  of  the  Ormondes,  erected  in 
the  reign  of  Henry  VIII.,  forms  the  depot  attached  to  the  barracks. 
The  ecclesiastical  ruins  on  the  rock  of  Cashel  are  among  the  most 
remarkable  in  Ireland.  They  consist  of  a  cathedral  in  the  Pointed 
stylo  of  the  13th  century,  partly  destroyed  by  fire  in  1495  ;  a  curi- 
ous Saxon  chapel,  ascribed  to  Corraac  MacCullinan,  archbishop  of 
Cashel  (b.  831);  the  bishop's  palace  ;  the  "vicar's  choral-house/'- 
•m  the  summit  of  the  rock  ;  and  Hore  abbey  at  its  foot,  founded 


for  Benedictines  in  1272.  The  abbey  of  Holy  Croat  was  founded 
in  1182  for  Cistercian  monks,  and  k  one  of  the  finest  monastic 
ruins  in  Ireland.  The  relic  of  the  true  cross,  from  which  the  abbey 
takes  it*  name,  is  in  possession  of  the  Catholic  hierarchy  of  the 
district  The  other  principal  ecclesiastical  ruins  are  the  priory  of 
Atbasael,  founded  for  Augustinian  monk*  about  1200 ;  Fethard 
abbey,  founded  in  the  14th  century,  now  used  as  a  chapel ;  the 
g.ble  and  porch  of  the  abbey  of  Roscrea,  founded  by  St  Cronan  in 
the  7th  century ;  and  a  portion  of  the  Franciscan  friary  founded 
in  the  same  town  in  1490. 

TIPPERARY,  a  market  town  in  tho  above  county,  is 
beautifully  situated  near  the  base  of  the  Slieve-oa  muck 
or  Tipperary  Hills,  a  branch  of  the  Galtee  range,  on  the 
Waterford  and  Limerick  Railway,  3  miles,  south-east  of 
Limerick  junction  and  110  south- west  of  Dublin.  It  con- 
tains a  handsome  Protestant  church,  a  Catholic  chapel,  an 
endowed  grammar-school,  a  town-hall,  and  a  new  com  and 
butter  market.  Owing  to  its  situation  in  the  centre  of  a 
fine  agricultural  district,  it  enjoys  considerable  prosperity, 
and  its  butter  market  ranks  next  to  that  of  Cork.  The 
town  is  of  great  antiquity,  but  first  acquired  importance 
by  the  erection  of  a  castle  by  King  John,  of  which  there 
are  now  no  remains.  A  monastery  founded  for  Augustin- 
ians  by  Henry  III.,  which  has  also  disappeared,  gave  a 
second  impulse  to  its  growth.  Formerly  it  was  a  corpora- 
tion from  a  grant  made  in  1310  by  Edward  II.,  but  is- now 
governed  by  commissioners  under  provision  of  the  Town 
Improvement  Act  of  1854.  The  population  in  1871  was 
6638,  and  in  1881  it  was  7274. 

TIPPOO  SAHIB  (1749-1799),  sultan  of  Mysore,  was 
the  son  of  Hydee  Au  (q.v.),  and  waa  born  in  1749.  He 
received  a  careful  Mohammedan  education,  and  was  in- 
structed in  military  tactics  by  the  Trench  officers  in  the 
employment  of  his  father.  In  1767  in  the  invasion  of 
the  Carnatic  he  commanded  a  corps  of  cavalry,  and  he 
subsequently  distinguished  himself  in  the  Mahratta  War 
of  1770-79.  Oa  the  outbreak  of  the  first  Mysore  War  in 
1780  he  was  put  at  the  head  of  a  large  body  of  troops, 
with  which  he  achieved  several  successes ;  in  particular  hs 
entirely  defeated  Brathwaite  on  the  banks  of  the  Colerun 
in  February  1782.  He  succeeded  his  father  in  December 
1782,  and  in  1784  concluded  a  treaty  of  peace  with  the 
English.  In  the  same  year  he  assumed  the  title  of  sultan. 
In  1787-88  he  subjugated  the  Nairs  of  Malabar,  and  in 
1789  provoked  English  invasion  by  ravaging  the  territories 
of  the  rajah  of  Travancore.  When  the  English  entered 
Mysore  in  1790,  he  retaliated  by  a  counter-invasion,  but 
he  was  ultimately  compelled  by  Cornwallis's  victory  at 
Arikera,  near  Scringapatam,  to  purchase  peace  by  ».he 
cession  of  the  half  of  his  dominions  (16th  March  1792). 
The  English  having  deemed  it  necessary  to  renew  hostilities 
in  March  1799,  he  was  in  less  than  two  months  shut  op 
in  Seringapatam  and  accidentally  killed  during  the  ajege 
(4th  May  1799).    See  India,  vol.  xii.  pp.  803-4. 

TIPTON,  a  town  of  England,  in  Staffordshire,  is  situated 
in  the  valley  of  the  Stour,  on  the  London  and  North- 
Westtrn  Railway,  4 J  miles  south-east  of  Wolverhampton 
and  121  north-west  of  London.  It  is  built  in  a  somewhat 
scattered  and  irregular  manner,  with  coal-pits  and  iron 
and  other  works  interspersed.  Branches  of  the  Birming- 
ham Canal  supply  it  with  water  communication.  It  de- 
pends chiefly  on  its'' iron  manufactures,  especially  of  a 
heavy  kind,  and  has  numerous  large  furnaces  and  rolling- 
mills.  Its  principal  goods  are  rails,  engine-boileas^  tubes, 
fenders,  and  fire-irons.  It  also  possesses  works  for  making 
iron  bridges  and  stations,  cement-works,  brick-works,  and 
maltings.  There  are  no  public  buildings  of  importance. 
Tipton  has  six  churches.  The  parish  church  is  of  very 
ancient  date,  and  its  registers  go  back  to  the  year  1513. 
Formerly  the  town  was  sometimes  called  Tibbington. 
It  is  under  the  government  of  a  local  board  formed  in 
1666.    The  population  of  the  urban  sanitary  district 
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(area,  2697  acres)  in  1871  wu  29,445,  and  in  1881  it 
%tts  30,013. 

TIP.ABOSCHI,  QntOLXMo  (1731-1794),  the  first,  his- 
torian of  Italian  literature,  was  born  at  Bergamo  on  18th 
December  1731.  He  studied  at  the  Jesuit  college  at  Monza, 
entered  the  order,  and  was  appointed  in  1755  professor  of 
eloquence  in  the  university  of  Milan.  Here  he  produced 
(1766-68)  Yttera  Ifvmtiiatorvm  Monvmenta  (3  vols.),  a  his- 
tory of  the  extinct  order  of  the  Umiliati,  which  gave  him, 
at  once  a  distinguished  place  in  literature.  Nominated 
in  1770  librarian  to  Francis  III.,  duke  of  Modena,  he  turned 
to  account  the  copious  materials  there  accumulated  for  the 
composition  of  his  Storia  delta  LetUratura  Italiana.  This 
vast  work,  in  which  the  progress  of  Italian  literature  from 
the  time  of  the  Etruscans  to  the  end  of  the  17  th  century 
is  traced  in  detail,  occupied  eleven  assiduous  years,  1771- 
62,  and  the  thirteon  quarto  volumes  embodying  it  appeared 
sirccsssively  at  Modena  during  that  period.  A  second  en- 
larged edition  (16  vols.)  was  issued  from  1787  to  1794, 
and  was  succeeded  by  many  others,  besides  abridgments 
in  German,  French,  and  English.  Tiraboschi  died  at 
Modena  on  3d  June  1794,  leaving  a  high  reputation  for 
virtue,  learning,  and  piety. 

Tiraboschl  wrote  besides  BiblioUca  Modem**  (0  vol*,  1781-84); 
Vetizi*  d*'  Pittori,  Scvltori,  Jneisori,  td  AtxhiUUi  UtdeneH  (1788) ; 
iftmori*  StoricJu  Modtmri  (5  vols.,  1793-84),  and  many  minor 
works.  Ha  edited  the  Nuovo  Oiornal*  dti  LtlUrati  d' Italia  (1773- 
S0),  and  left  materials  for  a  work  of  great  research  entitled  IHricn- 
ario  Topografico -Stories)  dtgli  Stati  StUnti  (2  vols.  4  to,  Modena, 
1824- 25). 

TIRESIAS,  a  famous  Theban  seer  of  Greek  legend,  was 
a  son  of  Everes  and  Chariclo,  and  a  descendant  of  Udteua, 
one  of  the  men  who  had  sprung  up  from  the  serpent's 
teeth  sown  by  Cadmus.  He  was  blind,  for  which  various 
causes  were  alleged.  Some  said  that  the  gods  had  blinded 
him  because  he  had  revealed  to  men  what  they  ought  not 
to  know.  Others  said  that  Athene  (or  Artemis)  blinded 
him  because  he  had  seen  her  naked ;  when  his  mother 
prayed  Athene  to  restore  his  sight,  the  goddess  instead 
purged  his  ears  so  that  ho  could  understand  the  speech  of 
birds  and  gave  him  a  staff  wherewith  to  guide  his  steps. 
Another  story  was  that.on  Mount  Cyllene  (or  on  Cythterum) 
hi  saw  two  snakes  coupling ;  he  killed  the  female  and 
became  himself  a  woman.  Seven  years  afterwards  ho  saw 
the  same  sight,  and  killing  tho  male  became  himself  a  man 
again.  When  Zeus  and  Hera  disputed  whether  more 
pleasure  was  enjoyed  by  the  male  or  the  female  sex,  they 
referred  the  question  to  Tiresias,  as  he  had  experience  of 
both.  He  decided  in  favour  of  the  female  sex,  and  Hera 
in  her  anger  blinded  him  ;  but  Zeus  gifted  him  with  long 
life  and  infallible  divination.  He  lived  for  seven  or, 
according  to  others,  nine  generations.  In  the  war  of  the 
Seven  a-jainst  Thebes  ho  foretold  to  the  Thcbans  that  they 
would  bo  victorious  if  Monocccus  offered  himself  in  sacrifice. 
In  the  war  of  the  Epigoni  he  advised  tho  Thcbans  to  flee. 
They  fled,  arid  he  with  them  ;  but  coming  to  the  TUphnsian 
well  ho  drank  of  it  and  died.  According  to  others,  Tiresias 
was  taken  prisoner  by  tho  victorious  Argivcs  and  died 
while  they  were  taking  him  to  Delphi.  The  Argives  took 
his  daughter  Manto  (or  Daphne)  prisoner  and  sent  her  to 
Apollo  at  Delphi,  where,  being  as  skilled  a  seer  as  her 
father,  she  gave  oracles.  A  different  version  of  the  legend 
of  Tiresias  was  given  by  tho  elegiac  poet  Sostrotus  (reported 
by  Eustathius  on  Od.,  x.  492).  According  to  him,  Tiresias 
was  originally  a  girl,  but  had  been  changed  into  a  boy  by 
Apollo  at  tho  ago  of  seven ;  after  undergoing  several  more 
transforations  from  one  sex  to  tho  other,  sho  (for  the 
final  sex  was  feminine)  was  turned  into  a  mouse  and  her 
lover  Arachnus  into  a  weasel.  Tiresias's  grave  was  at  the 
Tilphusian  spring ;  but  thero  was  a  cenotaph  of  him  at 
Thebca,  where  also  jn  later  times  his  "observatory,"  or 


place  for  watching  for  omens,  was  pointed  out.  He  had 
an  oracle  at  Orchomenus,  but  during  a  plague  it  became 
silent  and  remained  so  in  Plutarch's  time.  According  to 
Homer,  Tiresias  was  the  only  person  in  the  world  of  the 
dead  whom  Proserpine  allowed  to  retain  intelligence.  He 
figured  in  the  great  paintings  by  Polygnotus  in  the  Lesche 
at  Delphi.  The  story  of  his  transformation  into  a  woman 
is  perhaps  to  be  explained  by  the  custom  of  medicine-men 
dressing  like  women,  which  prevails. in  Borneo,  Patagonia, 
Kadiak  (off  Alaska),  and  probably  elsewhere.1 

TIRHUT,  or  Ttbhoot,  a  district  of  British  India,  was 
formerly  the  largest  and  most  populous  in  Bengal.  On 
1st  January  1875  it  was  divided  into  the  two  districts  of 
Darbhangah  and  Muxaffarpur.  For  the  latter,  see  Mvzar- 
rjLHPUK.  The  former,  with  an  area  of  3335  square  miles, 
lies  between  25'  30'  and  26*  40'  N.  lat.  and  85*  34'  and 
86*  46'  E.  long.,  and  is  bounded  on  the  N.  by  Nepal,  on 
the  E.  by  Bhagalpur,  on  the  S.  by  Monghyr,  and  on  the 
W.  by  Muzaffarpur.  The  population  of  Darbhangah  in 
1881  was  2,633,447  (males  1,295,788,  females  1,337,659); 
of  these  Hindus  numbered  2,323,979,  Mohammedans 
308,965,  and  Christians  325.  Its  chief  towns  are  Dar- 
bhangah, the  capital,  with  65,955  inhabitants;  Madhu- 
bahi,  11,911;  and  Rusera,  11,578.  The  total  revenue  of 
Darbhangah  district  in  1885-86  amounted  to  £157,037,  of 
which  the  land  revenue  yielded  £80,442. 

The  alluvial  tract  of  country  formerly  known  as  Tirhut  is  varied 
by  undulations,  with  groves,  orchards,  and  woods.  The  principal 
rivers  are  the  Ganges,  Gendak,  Baghmati,  TUjuga,  and  Karai,  which 
are  rarely  navigable,  except  during  the  rainy  season,  when  they  are 
mostly  rapid  and  dangerous.  Tirhut  produces  all  sorts  of  crops, 
rice  being  the  principal  ;  others  are  wheat,  barley,  maize,  oil->ccds, 
lie. ;  opium  and  tobacco  are  largely  grown  for  export  The  chief 
industries  include  the  manufacture  of  indigo,  saltpetre,  coarse  cloth, 
pottery,  and  mats.  The  Tirhut  State  Railway  runs  from  M  ok  » inch 
on  the  left  bank  of  the  Ganges  through  Darbhangah  and  Muzaf- 
farjiur  districts  north-west  into  Chamt«ran  district  as  far  as  Bcttia. 
A  ferry  over  the  Ganges  at  Mokameh  connects  it  with  the  East 
Indian  Railway.  There  are  two  branches,  one  extending  from 
Muzaffarpur  south  west  to  Hajlpur(to  be  connected  with  the  Bengal 
and  North-Weatern  Railway  at  Bonapur  by  a  biidgo  over  the  Gan 
dak),  the  other  (228  miles  open  for  traffic  in  March  1886)  from 
Samastipur  via  Darbhangah  to  Janjarpur,  from  which  it  wijl  ex- 
tend eastwards  to  Partabganj,  a  mart  upou  the  Kosi  river  near  the 

'tIRLEMONT  (Flem.  Thientn),  a  town  of  Belgium,  in 
the  province  of  Brabant,  29J  miles  by  rail  to  the  east  of 
Brussels,  on  the  Great  Geete.  The  old  walls,  dismantled 
since  1804,  are  nearly  6  miles  in  circuit,  but  enclose  a 
largo  extent  of  arable  and  garden  ground.  The  streets 
are  regular,  and  there  are  some  spacious  squares ;  the 
market-place  contains  the  town-hall,  recently  restored,  and 
the  church  of  Notro  Damo  du  Lac,  founded  in  1298,  en- 
larged in  tho  15th  century,  but  still  unfinished.  Tho 
church  of  St  Germain  dates  partly  from  the  9th  century. 
The  industries  of  the  place  include  tho  making  of  steam- 
engines,  brewing,  distilling,  soap-making,  tanning,  and 
various  woollen  and  cotton  manufactures.  The  population 
in  1876  was  13,296. 

Tirlemont  was  onco  a  much  larger  and  more  flourishing  town 
man  it  now  is  ;  it  has  suffered  much  in  war  and  was  taken  by  tlia 
French  in  1635,  by  Marlborough  in  1705,  and  again  by  tho  French 
in  1793.  John  Bolland,  the  famous  editor  of  the  Acta  Sanctorum, 
was  born  here  in  1596. 

TIP.YNS,  the  Ti>v»«  T<tY,«Wa  of  Homer  (//.,  ii.  559), 
was  a  small  Peloponnesian  city,  in  the  prehistoric  period 
of  the  Achaean  race,  long  beforo  tho  Dorian  immigration. 
It  stood  on  a  small  rock  in  tho  marshy  plain  of  Argolb, 
about  3  miles  from  the  sea,  and  was  fabled  tp  havo 

1  On  this  custom  see  Journals  pf  James  Crook*  of  Sxraimk,  ii.  p. 
65  *j. ;  H.  Low,  Sarauxik,  p.  175  tq. ;  Ferulaer,  Ethnogr.  Bttthrijvi-r.j 
der  Dajais,  p.  32  tj. ;  Carl  Bock,  Head  Hunters  of  Borneo,  p.  222  c. : 
Falkner,  Description  of  Patagonia,  p.  117;  Trans.  Etimoleg. 
Lond,,  new  series,  vii.  p.  323  ;  Holmberr,  "  I^huojr.  SkUzeu,"  in 
Acta  Soc,  ScicnL  Pennies*,  iv.  p.  400  sj. 


408 


TIRYNS 


been  founded  by  King  Preetus,  tho  brother  of  Acrisiua, 
who  was  succeeded  by  tho  hero  Perseus.  It  was  the  scene 
of  the  early  life  of  Heracles,  who  is  hence  called  Tiryn- 
thius.  The  massive  walla  were  said  to  have  been  the 
work  of  Cyclopean  masons.  Its  period  of  greatest  splen- 
dour was  during  tho  11th  and  10th  centuries  B.C.;  but 
the  city  continued  to  exist  till  about  468  B.C.,  when  it  was 
destroyed  through  tho  jealousy  of  the  inhabitants  of  the 
neighbouring  Argos,1  who  had  not  assisted  in  the  final  de- 
feat of  the  Persians  at  Flats?*.11 

Excavations  made  in  1881-85  by  Schliemann  and 
Dorpfeld  over  part  of  tho  rock  on  which  Tiryns  stood  have 
exposed  a  most  interesting  building,  quite  unique  as  an 
example  of  a  Greek  palaco  of  the  11th  or  10th  century 
B.C,  and  of  special  interest  from  the  way  in  which  it  closely 
illustrates  the  Homeric  palaces  of  Alcinous  and  Odysseus, 
and  throws  a  new  light  on  scenes  such  as  the  slaughter  of 
tho  suitors  (Od.,  xxi.  and  xxii.). 


Tio.  1.— Plan  of  lb*  palace  to  th*  upper  part  of  Ttryna.  1.  Main  gate  la  th* 
ooUr  will.  1  Inner  gate,  approached  bttwMB  masalv*  Willi.  8.  Kilo 
pro;  t>w»  4.  Inner  propylaum.  1.  Court  (ai'M)  of  the  men,  em-rounded 
by  e  colonnade  on  thrx  i.dx  ;  th*  altar  to  Zeus  Reran*  la  by  the  entrance. 
t.  AWowro,  portico  of  the  men'e  mecaron.  7.  Ilpooojiot,  Inner  porch,  a 
Men'e  megaroo,  with  roof  supported  on  foor  column*,  and  tho  circular  hearth 
In  th*  middle.  ».  Bath  room  and  «maU  0a\Apa.  10,  10.  Chamber*  round 
th*  (Treat  court.  11,  II.  Guard  chambtrt  by  th*  main  propylasum.  11 
Paaaage  (Xoi'/M))  from  th*  main  propylwnm  to  tb*  women'*  part  II,  15. 
Court*  of  the  women.  It.  Women'*  mcgaron.  IS  Chamber*  ( <?oV  ; 
:  .  th*  woman's  part,  16.  Paaaaga  from  women'*  part  to  th*  rock  cut  etalrs. 
17.  Bra*  11  poatern  door  In  the  eemlctrcular  baiUcn,  approached  by  Sight  of 
roek-eut  step*.  IS,  IB,  Manure  outer  wall  of  city.  1».  Ion*.-  #all  to  guard 
the*  entrance  paaeag*.  JO.  Part  of  outer  wall,  with  intermediate  paaaag*  ar  1 
rowa  of  chamber*,  a*  abown  In  fig.  X, 

Th*  rock  on  which  Tiryns  is  built  is  of  an  irregular  oval  shape, 
about  330  Tarda  long  by  112  at  the  widest  part,  and  is  surrounded 

1  Homer  (A.,  iL  659)  apeak*  of  th*  TiryDlhians  as  subject  to  Argos. 

■  Bee  Dfod.,  Iv.  10 ;  Pan*..  IL  25 ;  and  Herod.,  vt  83,  it  28.  Bchlic- 
ciann  ( Tiryu,  London,  18B6)  and  Mahaffy  (in  Ilermalhena,  Dublin), 
however,  deny  the  truth  of  this  statement,  believing  that  Tiryns  caaaed 
to  exiat  some  centuries  earlier,  in  apite  of  the  strong  evidence  given  by 
Iba  inscription  on  th*  bronic  column  (now  in  Constantinople),  formed 
by  three  twisted  serpents,  which  once  supported  the  golden 'tripod 
''edlcated  to  Apollo  out  of  the  spoils  from  Pistes.  Tiryns  occurs  in 
the  lltt  of  allied  states  present  at  that  Little  ;  moreover,  recent  di«- 
coveriee  have  brought  to  light  remains  of  an  important  building  of 
•  bout  600  B.O. 


by  a  very  massive  wail,  varying  fi  am  80  to  40  feet  in  thickness 
and  avenging  when  complete  about  60  feet  in  height,  measuring 
from  its  base  outside,  Insidt,  tho  wall  was  probably  not  more 
than  10  or  12  feet  high  above  the  ground,  so  the  masonry  acts  as 
a  retaining  wall  to  a  considerable  depth  of  earth  which  covers  the 
rock  (see  ig.  2  below  >.  The  wall  is  built  of  very  large  hammer- 
dressed  blocks,  some  ss  much  a*  10  feet  long  by  3  feet  S  inches  or 
S  feet  8  inches  wide,  with  smaller  ones  to  nil  up  ths  interstices. 
The  whole  was  bedded,  not  in  n  ortar,  but  in  clay,  which  hsa 
mostly  been  washed  ont  of  the  joints  ;  originally  ths  surface  was 
probably  protected  with  a  coating  of  stucco.  The  only  important 
gateway,  which  was  on  the  esst  side,  sway  from  the  sea,  probably 
resembled  ths  "lion  gate"  at  Mycenss.  The  other  entrances  are 
mere  slits  in  the  wall.  One  of  tlieso  and  the  chief  gats  are  shown 
in  fig.  1.  Internally  the  area  of  the  city  ws-  divided  by  cross  walls 
into  three  parts  st  successive  levels.  Ths  lowest  and  middle  divi- 
sions have  not  yet  been  excavated ;  the  upper  part  at  the  south 
end  of  the  rock  was  completely  exposed  in  1884-85  by  Schliemann 
slid  Dorpfeld,  and  the  almost  complete  plan  of  ths  various  struc- 
tures clearly  mads  out.  This  division  contains  the  palace  of  ths 
ruler  of  Tiryns,  a  building  which  shows  careful  and  skilful  con- 
struction, elaborate  decoration,  and  a  well-arranged  plan,  suitable 
to  the  wants  of  a  wealthy  sutocratio  chief,  who  lived  in  a  manner 
which  partly  recalls  the  luxury  of  an  Oriental  sing,  and  also  rs> 
Mm  bled  the  feudal  stats  of  a  medieval  baron,  surrounded  by  a 
crowd  of  vassals.  From  the  main  gate,  which  was  defended  by  a 
tower,  a  strong  passage  led  between  the  outer  wall  and  an  inner 
ons  to  an  inner  gate,  thence  to  a  pronylcum  or  double  porch,  with 
two  wooden  columns  on  each  side,'  adjoining  which  were  chambers 
for  guards.  Then  cams  another  rinular,  but  smaller  propyleum, 
and  opposite  to  that  was  the  entiince  to  the  great  court  (auXtf;), 
nearly  63  by  70  feet,  in  which  stands  ths  altar  to  Zeus  Herccus, 
with  a  circular  pit  beneath  it  to  catch  the  victims'  blood.  This 
court  was  surrounded  by  wooden  ci  lumns  supporting  a  roof,  like  a 
media vsl  cloister ; 
on  the  south  side  are 
chambers  for  attend- 
ants (faXdeux).  On 
the  north  side  is  the 
great  hall  {fUyapat  *\ 
with  an  outer  portico 
supported  by  two 
columns  (aftWra) 
and  an  inner  vesti- 
bule (rpbtonoi)  with 
three  doors.*  Tho 
hall  is  about  40  by 
30  feet,  with  a  cir- 
cular hearth-stone  in 
the  centre  (curia  or 
iuxipa.).  Four  col- 
umns supported  ths 
roof,  the  central  part 
of  which  probably 
rose  above  the  rest 
like    a  medieval 

"lantern":  and  in 
Hit*  Ihawa  ...  »rnti  Fin.  2.-Bectlon  through  the  outer  r  til  of  the  city  at 
tins  mere  was  pro  ft,  Hto|fr]>  a.  Oatl,  be**  of  walL  B  feeble  lev*l 
ably  a  door  leading 
out  to  the  flat  roof 
round  it — possibly 
the  ipcoStfrj  of 
Homer  {Ol.,  xxii. 
128),  through  which 
one  of  the  suitors 
escaped  and  so  got 
anna  from  the  treasury  or  armoury,  which  was  on  an  upper  floor 
(see  Od.,  xxii.  142  and  xxi.  S).  On  the  west  side  of  ths  nail  are  s 
number  of  small  chambers  (SaAoVoi)  for  the  unmarried*  msn,  and 
a  bath-room  about  12  by  10  feet,  with  its  floor  formed  of  one  great 
slab  of  atone,  sloped  so  ss  to  drain  out  at  one  side  through  a  pipe 
which  passes  through  the  wall.  The  women's  part  of  the  house 
is  of  equal  importance  to  that  of  the  men,  and  has  its  hall  and 
two  open  courts  with  pillars.  It  is  spproaahed  in  a  very  cir- 
cuitous way,'  either  by  a  passage  (Xai-pn)  leadh.g  from  a  side 

'  The  arrows  in  fig.  1  show  ths  way  from  the  city  ga.e  to  the  palace 

court  and  ball. 

*  The  woroen'e  ball  is  also  called  the  megaron  ;  aee  Od.,  rviii.  198. 

*  The  rpitaun  Is  mentioned  by  Homer  {IL,  fx.  473,  and  Od.,  iv. 
802) ;  but  is  ths  palace  of  Odyaaeua  the  attain  a  seems  to  hsre  been  the 
only  vestibule  to  the  megaron.  In  several  rcsperU  th*  palace  of  Tiryns 
Is  more  magnificent  than  that  of  Odyaaeua,  whose  ball  was  paved  with 
clay,  not  concrete  as  st  Tiryns  ;  see  Od.,  xxt  122,  where  Telemachus 
a>$t  6i  -,a."aj>  trait,  after  cutting  a  trench  to  fix  the  row  of  axes. 

*  The  way  to  th*  harem  In  a  modern  Oriental  house)  is  similarly 
mads  si  circuitous  as  possible,  for  the  salts  of  privscy. 


of  city.  C.  Intermediate  platform  for  the  I 
D.  Chamber*  opealng  on  to  It,  with  roof  formd  of 
projecting  court**  of  atone  In  large  blocks,  E.  Top 
of  main  waU,  pared  with  eley  level  with  the  laalJe. 
P.  Wooden  columns  on  exlatlng  atone  bate*,  form- 
ing a  portlnu*  or  covered  walk  along  the  top  of  the 
wall.  O.  Outer  wall  of  th*  colonnade  bnllt  of  brick, 
now  mlaalng.  B.  Probable  roof  of  the  colonnade 
of  wood,  covered  with  beaten  clay. 
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door  in  the  main  propyheum  or  by  another  long  passage  which 
wiad«  round  the  hack  of  tha  men*  hail,  and  so  leads  by  a.  long 
flight  of  steps,  eat  in  the  rock,  to  the  little  postern  door  In  the 
irmidrcular  bastion.  The  many  small  rooms  in  this  part  of  the 
palsce  were  probably  the  bedrooms  of  the  women  and  married 
cccplea  of  the  chiefs  family.  A  staircase  at  18  led  to  an  upper 
floor,  like  the  tXifiaf  tyiiX^  of  Od.  xxL  5.  The  circuit  wall  round 
the  palace  is  more  strongly  constructed  than  tha  rest.  On  the 
ttuth  side  it  is  built  in  two  offsets,  forming  a  level  platform  for  the 
garrison  halfway  up.  In  the  upper  and  thinner  part  of  the  wall 
two  narrow  ^ssages  st  different  levels  are  formed  in  its  thickness. 
They  ire  roofed  by  projecting  courses  of  stone  in  large  blocks.  The 
irill  oo  the  east  side  has  a  similar  intermediate  platform,  on  to 
which  open  a  series  of  small  chambers  formed  in  the  mass  of  the 
upper  wall  (see  fig.  2).  At  the  top  level  the  wall  was  covered  by  a 
colonnade  of  wood  pillars  resting  on,  circular  atone  blocks.  This 
supported  a  flat  roof  and  was  open  to  the  inside  of  the  city.  The 
back  of  the  colonnade  was  built  of  brick,  and  is  now  missing,  ss 
are  all  the  brick  parte  of  the  city,  owing  to  the  bricks  baring  been 
only  sun-dried. 

The  methods  of  construction  employed  in  the  Tiryns  palace  are 
of  the  highest  interest.  The  foundations  and  about  3  feet  Of  the 
walla  above  the  ground  are  made  of  large  blocks  of  stone  bedded  in 
dsy ;  above  this  the  wall  waa  of  brick,  sun-dried,  and  covered  with 
stucco.  The  upper  story  was  probably  of  wood.  Some  of  the 
thresholds  of  tho  doors  were  massive  blocks  of  stone  (Xsu'M  06601) ; 
others  were  of  wood  (fipSutet  o&tM).  Wood  waa  also  used  for  all  the 
;olomna,  doorposts,  snd  ants:  {raparr&Su),  and  in  some  cases  the 
vails  of  the  rooms  were  lined  with  wood,  carefully  fixed  by  dowels, 
the  boles  for  which  still  exist.1  The  doors  had  pivota  of  bronze  re- 
volving in  well-fitted  bronze  cup-like  sockets  let  into  the  thresholds. 
In  the  megaron  and  other  rooms  the  floors  are  of  good  concrete, 
decorated  with  a  simple  series  of  incised  lines,  coloured  bine  and 
red.  The  stucco  or  the  internal  wall  is  decorated  with  bold  and 
very  effective  patterns— birds  snd  scroll-work  of  semi-Oriental 
style ;  in  many  cassa  the  motives  are  obviously  taken  from  textile 
ornaments,  as  in  the  most  archaic  style  or  vase  painting.  One 
example  or  rich  and  costly  decoration  remains,— part  of  a  Maze  of 
white  alabaster,  sculptured  in  relief  with  rosettes  and  interlacing 
patterns,  and  studded  with  jewel-like  pieces  of  blue  glass  or  enamel, 
the  fyrysoe  «ui»ou>  of  Od.  viL  87.*  Further  excavations  in  the 
lower  parts  or  the  city  will  probably  bring  to  light  the  dwellings 
of  the  citizens  who  garrisoned  the  place.  The  great  bulk  of  the 
Tirynthians  must  have  lived  in  houses  outside  the  citadel,  but 
under  the  shelter  of  its  protection,  just  ss  in  mediaeval  Italy  villages 
grew  np  round  the  castles  of  any  powerful  lord.*        (J.  H.  M. ) 

TESCHENDORF,4  Lobkgott  Fbiedkich  Konstantin 
(1615-1874),  an  eminent  Biblical  critic,  the  son  of  a 
physician,  waa  born  on  18th  January  1815  at  Lengenfeld, 
near  Plauen,  in  the  Saxon  Voigtland.-  From  the  gym- 
nasium at  Plauen  he  passed  in  1834  to  the  university  of 
Leipsic,  where  he  was  mainly  influenced  by  Winer,  and 
began  to  take  special  interest  in  New  Testament  criticism. 
In  1840  be  qualified  as  university  lecturer  in  theology 
with  a  dissertation  on  the  recensions  of  the  New  Testa- 
ment text,  the  main  part  of  which  reappeared  in  the  follow- 
ing year  in  the  prolegomena  to  his  first  edition  of  the 
New  Testament  The  importance  of  these  early  textual 
studies  was  that  they  convinced  him  of  the  absolute  neces- 
sity of  new  and  exacter  collations  of  MSS.,  and  to  this 
work  be  now  gave  himself.  Above  all  he  desired  to  go  to 
Rome ;  but  lack  of  help  and  money  compelled  him  to  turn 
first  towards  Paris,  where  he  remained  from  October  1840 
till  January  1843,  busy  with  the  treasures  of  the  great 
library,  eking  out  his  scanty  means  by  making  collations 
for  other  scholars,  and  producing  for  Didot  several  editions 
of  the  Greek  New  Testament,  one  of  them  exhibiting  the 
form  of  the  text  corresponding  most  closely  to  the  Vulgate. 
The  great  triumph  of  these  laborious  months  was  the  de- 
cipherment of  the  palimpsest  Codex  Ephraemi  Jtescripitu, 
of  which  the  New  Testament  part  was  printed  before  he 
left  Paris  and  the  Old  Testament  in  1845.  His  success 
in  dealing  with  a  MS  much  of  which  had  been  illegible 
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to  earlier  collators  brought  him  into  note  and  gained  public 
and  private  support  for  more  extended  critical  expeditions. 
From  Paris  he  had  paid  short  visits  to  Holland  (1841 )  and 
England  (1842).  In  1843  he  visited  Italy,  and  after  a 
stay  of  thirteen  months  went  on  to  Egypt,  Sinai,  Palestine, 
and  the  Levant,  returning  by  Vienna  and  Munich.1  From 
Sinai  he  brought  a  great  treasure,  forty-three  leaves  of 
what  is  now  known  as  the  Codex  Sinaiticut  (K>  For  the 
time  he  kept  the  place  of  discovery  a  secret,  hoping  to 
return  and  procure  the  rest  of  the  book,  and  the  fragments 
were  published  in  1846  as  the  Codex  Fr^derico-An^tutanut, 
a  name  given  in  honour  of  the  king  of  Saxony.  He  now 
became  professor  in  Leipsic  and  married  (1845).  His 
teaching  was  apparently  not  very  remarkable ;  but  his 
vacations  were  often  occupied  by  fruitful  critical  journeys, 
and  in  1853  and  1859  he  made  a  second  and  a  third 
voyage  to  the  East.  In  the  last  of  these,  in  which  he  had 
the  active  aid  of  the  Russian  Government,  he  at  length  got 
access  to  the  remainder  of  the  precious  Sinahic  codex,  and 
persuaded  the  monks  to  present  it  to  the  czar,  at  whose 
cost  it  was  published  in  1862.  To  gain  for  critical  study 
a  manuscript  in  point  of  age  second  only  to  the  famous 
Vatican  Bible  was  a  splendid  triumph;  but  Tischendorfs 
Eastern  journeys  were  rich  enough  in  other  less  sensational 
discoveries  to  deserve  the  highest  praise.*  Side  by  side 
with  his  industry  in  collecting  and  collating  MSS.,  Teschen- 
dorf pursued  a  constant  course  of  editorial  labours,  mainly 
on  the  New  Testament,  until  he  was  broken  down  by  over- 
work in  1 873.    He  died  on  7th  December  1 874  at  Leipsic. 

The  great  edition,  of  which  the  text  and  apparatus  appeared  in 
1869  and  1872,r  was  called  by  himself  editio  em. ;  but  this  number 
is  raised  to  twenty  or  twenty-one  if  mere  reprints  from  stereotype 
plates  an d  the  minor  editions  of  his  great  critical  text*  are  included ; 
posthumous  prints  bring  up  the  total  to  forty-one.  Four  main 
recensions  of  Tischendorfs  text  may  be  distinguished,  dating  respect- 
ively from  his  editions  of  1841, 1849, 1859 (a*,  en.),  1869-72  (mL  viiL). 
The  edition  of  1849  may  bis  regarded  as  historically  the  most 
important  from  the  mass  of  new  critical  material  it  used ;  that  of 
1859  is  distinguished  from  Tischendorfs  other  editions  by  coming 
nearer  to  the  received  text ;  in  the  eighth  edition  the  testimony  of 
the  Sinaitic  MS.  received  great  (probably  too  great)  weight.  The 
readings  of  the  Vatican  MS.  were  given  with  more  exactness  and 
certainty  than  had  been  possible  in  the  earlier  editions,  and  the 
editor  had  also  the  advantage  of  using  the  published  labours  of 
Tregelloa.  Whatever  judgment  may  be  passed  on  Tischendorfs 
critical  tact  and  power,  the  apparatus  of  thjs  final  edition  will  not 
bo  superseded,  and  sums  up  a  vast  series  of  most  important 
to  Biblical  study. 

nportant  was  Tischendorfs  work  on  the  Greek  Old 
lis  edition  of  the  Roman  text,  with  the  variant*  of 
the  Alexandrian  MS.,  the  Codex  Ephraemi,  and  the  Friderico- 
Augustanus,  waa  of  service  when  it  appeared  in  1850,  but  being 
stereotyped  was  not  greatly  improved  in  subsequent  issues.  Its 
imperfections,  even  within  the  limited  held  it  covers,  may  be  judged 
of  by  the  aid  of  Nestle's  appendix  to  the  sixth  issue  ( 1 880).  Besides 
this  may  be  mentioned  editions  of  the  New  Testament  Apocrypha 
{Ads  0/  AposlUs,  1851 ;  OotptU,  1853,  2d  ed.  1876  ;  Jpocalyjxa, 
1866),  snd  various  minor  writings,  in  part  of  an  apologetic  character, 
suchaa  Wann  umrden  unsere  Evangelien  rxrfasttt  (1865)  and  Ha  I  fit 
wir  dm  tchte*  SchriftUxt  der  Evangtlitten  und  Apoitel  I  (1873). 

TISIO,  or  Tisi,  Bbtvtntjto  (1481-1559),  commonly 
called  II  Gajrofaxo,  a  painter  of  the  Ferrarese  school 
He  was  born  in  1481  at  Garofolo,  in  the  Ferrarese  terri- 
tory, and  constantly  used  the  gillyflower  (garofalo)  as  a 
symbol  with  which  to  sign  his  pictures.  He  took  to  draw- 
ing in  childhood,  and  was  put  to  study  under  Domenicc 
Panetti  (or  Laneto),  and  afterwards  at  Cremona  under  his 
maternal  uncle,  Niccol6  Soriani,  a  painter  of  credit,  who 
died  in  1499 ;  he  also  frequented  the  school  of  Boccaccio 

•  See  his  Rous  in  den  Orient,  Leipsic,  1846-46. 
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Boccaccino.  Removing  to  Rome,  he  stayed  fifteen  months 
with  Giovanni  Baldini,  acquiring  a  solid  style  of  draughts- 
manship, and  finally  to  Manto  4  where  he  remained  two 
years  with  Lorenzo  Costa.  £.e  then  entered  the  service  of 
the  marquis  Francesco  Gonxaga.  Afterwerds  he  went  to 
Ferrara,  and  worked  there  four  years,  showing  diligence 
and  delicacy  without  much  severity  or  elevation  of  style. 
Attracted  by  Raphael's  famo,  and  invited  by  a  Ferrarese 
gentleman,  Geronimo  Sagrato,  he  again  removed  to  Rome, 
i^nH  found  the  great  painter  very  amicable ;  here  he  stayed 
two  years,  rendering  some  assistance  in  the  Vatican  frescos. 
From  Rome  family  affairs  recalled  him  to  Ferrara;  there 
Duke  Alphonso  I.  commissioned  him  to  execute  paintings, 
along  with  the  Dossi,  in  the  Villa  di  Belriguardo  and  in 
other  palaces.  Thus  the  style  of  Tiaio  partakes  of  the 
Lombard,  the  Roman,  and  the  Venetian  modes.  He  painted 
extensively  in  Ferrara,  both  in  oil  and  in  fresco,  two  of  his 
principal  works  being  the  Massacre  of  the  Innocents  (1519), 
in  the  church  of  S.  Francesco,  and  the  Betrayal  of  Christ 
(1524),  accounted  his  masterpiece.  For  the  former  he  made 
clay  models  for  study  and  a  lay  figure,  and  executed  every- 
thing from  nature.  Both  in  the  Ferrarese  territory  and  in 
Rome  his  pictures  of  small  dimensions  are  very  numerous. 
He  continued  constantly  at  work  until  in  1550  blindness 
overtook  him, — an  affliction  which  he  bore  with  patience, 
being  a  man  of  pleasant  friendly  disposition  and  of  devout 
fooling.  In  the  later  years  of  his  work  he  painted  on  all 
feast-days  in  monasteries  for  the  love  of  God.  He  bad 
married  at  the  age  of  forty-eight  and  died  at  Ferrara  on 
6th  (or  16th)  September  1559,  leaving  two  children. 

Garofalo  combined  sacred  inventions  with  soma  very  familiar 
details.  A  certain  archaism  of  style,  along  with  s  strong  glow  of 
colour,  suffices  to  distinguish  from  the  true  method  of  Raphael  even 
those  pictures  in  which  he  most  closely  resembles  the  great  master, 
and  this  is  sometimes  wry  closely.  He  was  a  friend  of  Ginlio 
Romano,  Giorgione,  Titian,  and  Ariosto ;  in  a  picture  of  Ptradise 
he  painted  this  poet  between  St  Catherine  ana  St  Sebastian.  In 
youth  he  was  fond  of  lute-playing  and  also  of  fencing  He  ranks 
as  the  best  of  the  Ferrarese  painters ;  his  leading  pupil  was  Giro- 
lamo  Carpi.  The  Adoration  of  the  Magi,  in  the  church  of  St 
George  near  Ferrara,  and  a  Peter  Martyr,  in  the  Dominican  church, 
isumed  to  have  been  done  in  rivalryof  Titian), 
*1  works  not  already  mentioned.  The  Palazzo 
the'Pdazzo  Borghese  contain 'numerous  examples,  and 
the  liondon  National  Gallery  four,  one  of  them  being  a  Madonna 
and  Christ  enthroned,  with  St  Francis  and  three  other  saints. 

TITANIUM  (atomic  weight »-  48*08,  0-16),  desig- 
nates, in  chemistry  a  relatively  rare  element,  which  is  cus- 
tomarily classed  with  the  metals,  although  it  comes  nearer 
in  its  character  to  Bilicon  than  to  any  of  the  ordinary 
metals.  Its  discovery  as  an  element  was  due  to  William 
Greg  or,  who  found  in  the  mineral  menaccanite  a  new  earth, 
which  was  regarded  as  the  oxide  of  a  new  metal,  menachin. 
Independently  of  him  Klaproth  in  1793  discovered  .a  new 
metal  in  rutile  and  called  it  titanium;  he  subsequently 
found  that  it  was  identical  with  Gregorys  element.  The 
latter  name  was,  however,  retained.  Titanium,  although 
pretty  widely  diffused  throughout  the  mineral  kingdom, 
is  not  found  in  abundance.  The  commonest  titanium 
mineral  is  rutile  (TiO,);  anatase  and  brookite,  though 
mineralogically  different  from  rutile  and  each  other,  are 
forms  of  the  same  binoxide. 

Mtallie  titanium  is  little  known.  In  1822  Wollaston  examined 
s  specimen  of  those  beautiful  copper-like  crystals  which  are  occa- 
sionally met  witfc  in  iron-furnace  slags,  and  declared  them  to  be 
metallic  titanium.  This  view  had  currency  until  1840,  when 
Wohler  showed  that  the  crystals  are  a  compound,  Ti(NC),  +  STijN, 
of  a  cyanide  and  a  nitride  of  the  metal.  Real  titanium  was  made 
by  Wohler  and  Deville  in  1897  by  heating  to  redness  fluo-titanate 
of  potassium  (seo  below)  in  vapour  of  sodium  in  an  atmosphere  of 
dry  hydrogen,  and  extracting  tne  alkaline  fluoride  formed  by  water. 
The  metal  thus  produced  had  the  appearance  of  iron  as  obtained 
by  the  reduction  of  its  oxide  in  hydrogen.  When  heated  in  air, 
it  burnt  brilliantly,  with  the  formation  of  binoxide.    Its  most  curi- 

1  According  to  T.  B.  Thorpe's  researches,  published  in  1383. 


cms  property  is  the  readiness  with  which  ft  unites  wf'h  nitrogen  gti 
into  a  nitride.  The  exact  composition  of  this  nitride  is  not  knows ; 
bat  when  heated  in  hydrogen  it  loses  part  of  its  nitrogen  as  am- 
monia, and  becomes  T^N,,  a  metallic-looking  yellow  solid,  and  this 
when  heated  in  nitrogen  gas  passes  into  higher  nitrides,  which  are 
again  available  for  the  production  of  ammonia.  -  Teesi^  du  Mothsy 
in  1872  proposed  to  utilize  these  reactions  for  the  production  of 
ammonia  from  atmospheric  nitrogen.  Of  other  titanium  compounds 
the  most  important  are  those  formed  on  the  type  of  TiX.,  when 
X  =  CI,Br,  or  iO,  Ac. 

The  binoxiaU  TiOi  exists  ss  rutile.  One  method  of  preparing  t 
purer  oxide  from  the  mineral  is  to  rose  it,  very  finely  powdered, 
with  »ix  times  its  weight  of  bisnlphste  of  potash  in  platinum,  then 
extract  the  fuse  with  cold  water,  and  boil  the  filtered  solntion  for 
a  long  time.  Titanic  oxide  separates  out  as  a  white  hydrate,  which, 
however,  is  generally  contaminated  with  forric  hydrate  and  often 
with  oxide  of  tin,  8nOr  A  better  method  is  Wohler's.  He  fuses 
the  finely  powdered  mineral  with  twice  its  weight  of  carbonate  of 
Potash  in  a  platinum  crucible,  pounds  the  fuse,  and  treats  it  in  a 
platinum  basin  with  aqueous  hydrofluoric  acid.  The  alkaline  titan- 
ate  first  produced  is  converted  into  crystalline  fluo-titanate,  TiF,K, 
which  is  with  difficulty  soluble,  and  is  extracted  with  hot  water 
and  filtered  off.  The  filtrate,  which  may  be  collected  in  glass 
vessels  if  an  excess  of  hydrofluoric  acid  has  been  svoided,  deposits 
the  greater  part  of  the  salt  on  cooling.  The  crystals  are  collected, 
washed,  pressed,  and  rocrystellized,  whereby  the  impurities  are  easily 
removed.  The  pure  salt  is  dissolved  in  hot  water  and  decomposed 
with  ammonia  to  produce  a  slightly  ammoniacal  hydrated  oxide  ; 
this,  when  ignited  in  platinum,  leaves  pure  TiO,  in  the  form  of 
brownish  lumps,  the  specific  gravity  of  which  varies  from  3  "9  to 
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posits  its  titanic  oxide  as  a  hydrate  called  meta-titani 
cause  it  differs  in  its  properties  from  ortho-titanic  acid 
by  decomposing  a  solution  of  the  chloride  in  cold  water  with  alka- 
lies. The  ortho-body  dissolves  in  cold  dilute  acids  ;  the  meta-body 
does  not  -  If  titanic  oxide  is  fused  with  excess  of  alkaline  carbonate 
it  expels  CO,  parte  of  carbonic  acid  for  TiO,  parts  of  itself.  The 
salt  lLOTiO.  is  decomposed  by  water  with  the  formation  of  a  solu- 
tion of  alkali  free  of  titanium,  and  a  residue,  of  an  acid 
which  is  insoluble  in  water  but  soluble  in  cold  aqueous 
acids. 

Tk*  Mora*  TiCl4  is  obtained  as  s  distillate  by  heating  to  < 
redness  an  intimate  dry  mixture  of  the  binoxide  and  ignited  lamp- 
black in  dry  chlorine.  The  reaction  may  be  carried  out  in  s  hard 
glass  tube.  For  methods  of  purification  we  refer  to  the  handbooks 
of  chemistry.  The  pure  chloride  is  a  colourless  liquid  of  1*7604 
specific  gravity  at  0'  C.,  boiling  at  190**4  under  768*8  mm.  pressure 
(T.  E.  Thorpe).  It  fumes  strongly  in  moist  air.  When  dropped 
very  cautiously  into  cold  water  it  dissolves  into  s  dear  solution, 
which,  however,  when  boiled,  deposits  most  of  its  oxide  in  the 
meta- hydrate  form.  There  are,  at  least,  two  lower  chlorides  of 
titanium, — one  of  the  composition  TigCl^  and  another  of  the  com- 
position TiCl*  both  solids  and  both  extremely  prone  to  pass  into 
titanic  compounds.  A  solution  of  the  tetrachloride  in  water,  as 
well  as  of  the-eoluble  hydroxide  in  dilute  acid  generally,  when  kept 
in  contact  with  metallic  zinc,  is  reduced  to  one  of  the  lower  chlorides 
with  development  of  a  violet  colour.  With  regard  to  the  detection 
of  titanium  we  need  not  add  much  to  what  we  have  already  given 
incidental! v.  Acid  solutions  of  TiO,  are  not  precipitated  by  sul- 
phuretted hydrogen  ;  bnt  sulphide  of  ammonium  sets  on  them  as 
if  it  went  ammonia,  the  H^S  reing  liberated.  Oxide  of  titanium 
when  fused  with  microcoamic  salt  (i.*.,  NaPOJ  in  the  oxidizing 
flame  yields  s  bead  which  is  yellowish  in  the  host  but  colourless 

re^drily°onntiie  sdd^on^ftin  -^ti^pweencs^^n^t  W 
blood-red.    Titanic  oxides  when  fused  on  charcoal,  even  with  cyan- 
ide of  potassium,  yield  no  metal  . 

TITANS,  powerful  beings  of  Greek  mythology,  the 
children  of  Sky  and  Earth.  According  to  Hesiod,  the  male 
Titans  were  Oceanua,  Coeus,  Criua,  Hyperion,  la  pet  us,  and 
Cronus;  the  female  were  Thea,  Rhea,  Themis,  Mnemosyne, 
Phoebe,  and  Tethys,  to  whom  Apollodorus  adds  Dione. 
For  the  rebellion  of  the  Titans  against  their  father  Sky 
(Uranus),  the  success  and  reign  of  Cronus,  and  the  final 
consignment  of  the  Titans  to  Tartarus  by  Zeus,  see  Mytho- 
logy, vol.  xvii.  p.  155,  and  Satubw,  voL  xxi  p.  326  tq. 

TITHES.  It  has  been  explained  in  Baoritice  (voL 
xxi.  p.  133)  that  among  ancient  peoples  sacrificial  gifts 
frequently  assume  the  character  of  a  tribute  in  kind,  paid 
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to  the  deity  in  acknowledgment  of  the  fruits  of  the  land, 
or  the  increase  of  flocks  attributed  to  his  blessing.  At 
first  this  tribute  is  not  measured  or  enforced  by  law :  the 
gift  is  a  voluntary  one,  the  magnitude  of  which  may  be 
fixed  by  a  vow,  or  influenced  by  public  opinion  as  to  what 
is  reasonable,  but  is  not  prescribed  by  any  stated  authority 
having  power  to  exact  what  is  prescribed.  In  the  oldest 
Hebrew  legislation  sacrificial  gifts  to  Jehovah  (firstlings 
and  firstrfruits)  are  demanded;  but  apart  from  the  consecra- 
tion of  tho  firstlings,  which  is  imperative  (Exod.  xxii.  29 
tq.,  xxxiv.  19  $q.),  the  amount  is  not  fixed.  In  Deutero- 
nomy (xiv.  22  tqq.),  on  the  other  hand,  the  tithe  or  tenth 
of  corn,  wine,  and  oil  is  required  in*  addition  to  the 
firstlings  of  the  flock  and  the  herd.  This  precept,  written 
down  in  the  7th  century  B.C.,  is  plainly  no  innovation, 
but  rests  on  older  usage  (cp.  Gen.  xxviii.  22 ;  Amos  iv.  4); 
tho  new  point  emphasized  is  not  that  tithes  must  be  paid, 
but  that  they  must  be  consumed  at  the  central,  instead  of 
a  local,  sanctuary  (Dent  xiL  6, 11,  xiv.  23  tqq.),  apparently 
at  the  great  autumn  feast  or  Feast  of  Tabkknaclxs  fa.*.).1 
Such  a  tithe  is  still  nothing  more  than  the  old  offering  of 
first-fruits  tbMeHrtm)  made  definite  as  regards  quantity, 
and  it  was  only  natural  that  as  time  went  on  there  should 
be  some  fixed  standard  of  the  due  amount  of  the  annual 
sacred  tribute.*  The  establishment  of  such  a  standard 
does  not  necessarily  imply  that  full  payment  was  exacted ; 
in  Gen.  xxviii.  22  Jacob  vows  of  his  own  free  will  to  pay 
tithes,  just  as  the  Arabs  used  to  tow  the  tithe  of  the  in- 
crease of  the  flock  (schol.  on  Harith,  Moall.,  L  69,  ed. 
Arnold).  The  Arab  did  not  always  fulfil  his  vow,  and 
there  was  no  force  to  make  him  do  so.  But,  however  in- 
exactly it  may  often  have  been  paid,  the  proportion  of 
one  part  in  ten  seems  to  have  been  accepted  in  many 
ancient  nations  as  the  normal  measure  of  sacred  tribute 
paid  (com  the  gains  of  husbandry,  trade,  or  even  of  war.1 
The  tithe,  in  fact,  appears  to  have  been  a  common  form 
of  tax  upon  the  produce  of  land  or  other  revenues,  for 
civil  as  well  as  for  sacred  purposes.  We  find  it  in  Greece 
(as  at  Athens),  and  in  Sicily  and  Asia,  under  the  Roman 
empire ;  but  its  special  home  was  in  the  East.  It  was 
exacted  on  agricultural  products  and  flocks  by  Hebrew 
kings  (1  Sam.  viii.  15, 17),  and  on  imports  by  the  monarchs 
of  Babylon  (Aristotle, (Econ.,ed.  Berlin,  p.  1352b).  Aristotle 
gives  the  tithe  on  fruits  of  tho  soil  the  first  place  among 
the  revenues  of  satraps  (Ibid.,  p.  1345b),  and  it  still  forms 
an  important  element  in  the  fiscal  system  of  Mohammedan 
states.  It  will  be  observed  that  the  proportion  of  one  in 
ten  has  been  applied  in  the  East,  and  in  antiquity  generally, 
to  imports  of  very  different  kinds,  and  in  Mohammedan 
taxation  we  find  the  name  retained  in  cases  where  much 
less  than  a  tenth  is  actually  taken.  In  like  manner  Aris- 
totle (ut  tupra)  makes  &kotij  a  mere  synonym  of  U<popu>v, 
or  Ux  on  produce ;  the  proportion  of  one  to  ten,  it  would 
seem,  was  so  commonly  taken  in  antiquity  as  the  basis  of 
ad  valorem  taxes  that  any  such  tax  or  tribute  might  be 
called  a  tithe.  As  regards  the  sacred  tithe  of  the  Hebrews, 
a  distinction  is  drawn  in  Deuteronomy  between  the  ordi- 
nary annual  tithe,  which  may  not  have  been  a  full  tenth, 
and  the  "whole"  or  "full  tithe,"  paid  once  in  three  years 


1  Cp.  Deut  nvi.  with  1  Sun.  I  21  (Sept),  and  Jerome  on  Smb.  i 
S  ;  and  *e«  Wellhausan,  Prolegomena,  p.  94  (Eng.  tr..  p.  92  *f.). 

•  In  Deuteronomy,  accordingly,  tho  first-fruits  (WUrirtm)  ar*  not 
mentioned  ;  the  tithe  takce  their  place.    The  word  translated  "  first- 
fruit*  "  in  Dent  (rithuh)  is  a  (mail  gift  to  the  priest*,  a  mere  Usk«t 
fnl  (rrUL  4,  ml  2  jo.). 

*  For  instance*  aw  Spencer,  Dt  Leg&ut  Btbrmorum,  lib.  UL ,  cap. 
10,  §  1.  Among  the  Semites  in  particular  note  the  tithe  paid  by  the 
Carthaginians  to  the  Tynan  llelkarth  (Diod.,  xx.  14),  and  the  tithe  of 
frankincense  paid  In  Arabia  to  the  god  Sahia  (Pliny,  HJf.,  xii.  82 ; 
and  comp.  W.  R.  Smith,  PropKtU  of Itrael,  p.  882  to.).  A  tithe  of 
cattle  appear*  is  Lydia  (Nlc.  Damaac,  fr.  24). 


(Deut.  xiv.  28,  xxvi.  12),  which  the  legislator  directs  to 
be  stored  at  home,  and  spent  in  feeding  the  poor. 

From  Amos  iv.  4  it  is  sometimes  inferred  that  In  the  8th  century 
B.O.  the  sacrificial  tithe,  presented  at  a  sanctuary,  was  triennial. 
Bat  when  the  prophet,  mocking  the  false  zeal  of  the  people,  says, 
"  Bring  your  sacrifices  every  morning  and  your  tithes  every  three 
deya"Tnot  "year.,'*  as  E.V.1  he  hardly  implies  more  than  that 
occasions  of  sacrifice  were  three  times  as  frequent  as  tithe-day,  and 
so  alludes  to  the  fact  that  there  were  by  old  usage  three  annual 
feasts  and  on*  annual  tithe.  A  triennial  aacrifieial  tithe  is  incon- 
ceivable when  it  is  remembered  that  the  tithe  is  only  an  extension 
of  the  first-fruits.  The  triennial  tithe  in  Deuteronomy  seem*  to 
be  rather  an  Innovation  necessary  in  the  interests  of  the  poor,  when 
sacrificial  feaata  were  transferred  to  the  central  sanctuary,  and 
ceased  to  benefit  the  neighbour*  of  the  offerer,  who  had  a  prescrip- 
tive claim  to  be  considered  on  such  occasions  (comp.  1  Sam.  xxv.  8 
tqq. ;  Neb.  viii.  10  ;  Luke  xiv.  13). 

The  priests  of  the  sanctuaries  had  of  old  a  share  in  the 
sacrificial  feasts,  and  among  those  who  are  to  share  in  the 
triennial  tithe  Deuteronomy  includes  the  Levi  tea,  i.e.,  the 
priests  of  the  local  sanctuaries  who  had  lost  their  old 
perquisites  by  the  centralization  of  worship.  After  the 
return,  and  before  the  work  of  Ezra,  when  Deuteronomy 
was  still  the  law  of  the  new  Israel,  but  the  Levi  tea  had 
become  subordinate  ministers  of  the  temple,  and  required 
a  more  regular  provision,  the  "  whole  tithe  "  was  naturally 
fixed  on  for  this  purpose ;  but,  instead  of  remaining  in  the 
hands  of  the  tithe-payers  to  be  doled  out  in  charity,  it  was 
stored  in  the  temple.  Such,  at  least,  was  the  plan  pro- 
posed, though  from  Mai  iii.  8  tqq.  it  appears  that  it  was 
very  imperfectly  carried  out.  As  Malachi  speaks  in 
Deuteronomic  phrase  of  the  "  whole  tithe,"  the  payment 
to  the  Levi  tea  was  perhaps  still  only  triennial;  and,  if 
even  this  was  difficult  to  collect,  we  may  be  sure  that  the 
minor  sacrificial  tithe  had  very  nearly  disappeared.  The 
indifference  complained  of  in  MaL  i.  was  in  great  part  due 
to  the  fundamental  changes  in  the  religion  of  Israel,  which 
made  private  altar  gifts  and  feasts  almost  meaningless. 
On'the  other  hand,  the  provision  of  regular  support  for 
the  priests  and  Levitea,  the  ministers  of  the  public  ritual, 
was  now  all  important,  and  received  special  attention 
from  Ezra  and  Kehemiah  (Neh.  x.  37  tqq.,  xiii.  10  tqq.). 
They  effected  it  by  enforcing  the  new  law  of  the  priestly 
code  (Num.  xviiL  21  tqq.),  in  which  it  is  formally  laid 
down  that  tho  tithe  is  a  tribute  paid  to  the  Levitea,  who 
in  turn  pay  a  tithe  of  it  to  the  priests.  The  plain  inten- 
tion of  the  priestly  code  is  to  allow  the  old  tithe  of 
Deuteronomy  to  drop ;  but  the  harmonistic  interpretation 
of  the  later  scribes  was  to  the  effect  that  two  tithes  were  to 
be  paid  every  year,  and  a  third  tithe,  for  the  poor,  on  every 
third  year  (Tob.  L  7  tq.;  Joe.,  Ant.,  iv.  8,  §  22).  The  last 
change  in  the  system  was  the  appropriation  of  the  Levitical 
tithe  by  the  priests,  which  apparently  was  effected  by  John 
Hyrcanus,  though  a  tradition  glaringly  inconsistent  with 
Nehemiah  ascribes  it  to  Ezra  (MithnaA,  "  Ma'aser  Sh.,"  v. 
15 ;  "Bote,"  ix.  10,  and  WagenseU's  note)A  (w.  B.  8.) 
Tithe*  in  Lav. 

Tithe*  were  generally  regarded  up  to  the  17th  century  as  existing 
jurt  divino,  and  a*  having  been  payable  to  the  support  of  the 
church  ever  since  tho  earliest  day*  of  Christianity.  History,  a* 
Selden  shewed  in  his  learned  and  exhaustive  treatise  (History  of 
TUKtt,  1818),  doe*  not  bear  out  this  view.'  In  the  words  of  Haliam, 
"  the  alow  and  gradual  manner  in  which  parochial  churches  became 
independent  appear*  to  be  of  itself  a  sufficient  answer  to  those  who 
ascribe  a  great  antiquity  to  tho  universal  payment  of  tithe*."1, 

4  A  cattle  tithe  is  demanded  in  Lerit  xxrii  82,  and  spoken  of  in 
2  Chron.  xxxt  8.  It  is  doubtful  if  this  was  ever  acknowledged  la 
practice.  See  Kuenen,  Oodtditiut,  ii  289  tq. ,  and  WeUhausen,  op.  ctt. ,  v. 
1, 1 2  (Eng.  tr.,  p.  166  a?.),  who  argue  that  the  passage  in  Leviticus  is  t 
later  addition.  Ths  tendency  of  the  Pharisees  waa  to  pay  tithe  on 
ererything,  and  to  make  a  self-righteous  boast  of  this  (Matt  xxiii.  23  ; 
Luke  xviii  12). 

*  It  was  his  denial  of  the  dirins  right  of  tithes  that  brought  down 
the  wrath  of  the  Star  Chamber  upon  the  author.  He  was  forced  to 
retract  an  opinion  too  liberal  for  tho  time.    Bee  Ssxosif. 

•Utom.MiidhA**.  11.  205. 
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Lone  before  the  8th  century  payment  of  tithes  was  enjoined  by 
rcc!esi::s.ti<al  writer*  and  by  councils  otthe  church  ;  but  the  earliest 
authentic  example  of  anything  like  a  law  of  the  state  enforcing 
payment  appears  to  occur  in  the  Capitularies  of  Charlemagne  at 
ibe  euJ  of  the  6th  or  beginning  of  the  9th  century.  Tithes  were 
by  that  "nactment  to  be  applied  to  tho  maintenance  of  tho  bishop 
and  clergy,  the  poor,1  and  the  fabric  of  the  church.  In  course  of 
time  the  principle  of  payment  of  tithes  was  extended  far  beyond 
its  original  intention.  Thin  they  became  transferable  to  laymen 
and  saleable  like  ordinary  property,  in  spice  of  the  injun.-Hons  of 
the  third  Later,™  council,  and  they  became  payable  out  of  sources 
of  income  which  wer*  not  originally  tithable.  The  canon  law  con- 
tains  numerous  and  minute  provisions  on  the  subject  of  tithes. 
Tire  Deeretam  forbade  their  alienation  to  lay  proprietors,  denounced 
excommunication  against  those  who  refused  to  pay,  and  based  the 
right  of  the  church  upon  Scriptural  precedents.  *  The  Decretals 
contained  provisions  as  to  what  was  and  what  waa  not  tithable 
property,  as  to  those  privileged  from  payment,  as  to  sale  or  hypo- 
thecation to  laymen,  as  to  priority  over  atate  taxes,  &c;*  VariouB 
questions  which  arose  later  were  settled  by  Boniface  VIII.*  The 
council  of  Trent  enjoined  due  payment  of  tithes,  and  excommuni- 
cated those  who  withhold  them.* 

In  England  the  earliest  example  of  legal  recognition  of  tithes  is, 
according  to  Seldon,  a  decree  of  a  synod  in  786.*  Other  examples 
before  the  Conquest  occur  in  the  Fadus  *£lfrtdi  et  Guthrnni  and 
the  laws  of  Athelatan,  Edgar,  and  Canute.7  Tho  tripartite  division 
of  tithes  does  not  appear  to  have  been  recognized  in  England  by 
any  genuine  legal  enactment  except  as  what  Mr.  Kreeman  calls  "a 
counsel  of  perfection."'  The  earliest  mention  of  tithes  in  statute 
law  proper  is  in  the  Statute  of  Westminster  the  Second  in  1285, 
c.  5  c  f  which  deals  with  the  patron's  writ  dc  advocation*  decimarum. 
From  that  date  until  the  present  year (18S7)  there  hare  been  a  large 
number  of  Acts  dealing  with  tithes,— tho  earliest  which  is  still  law 
Wing  2  Hen.  IV.  c.  4,  making  it  an  offence  to  purchase  a  bull  from 
tho  pope  for  tho  discharge  of  land  from  tithe*.  The  law  hns  only 
nttamcd  its  present  condition  by  slow  degrees,  and  by  the  combined 
effect  of  statutes  and  judicial  decisions.  The  effort  of  the  Titho 
Commutation  Act  of  1836  has  been  to  make  most  of  the  bM  law  of 
merely  historical  interest,  aa  in  the  course  of  the  commutation  all 
the  questions  of  law  as  to  prescription,  exemptions,  &c,  would 
hare  been  duly  considered  by  the  commissioners  before  tho  rent- 
charge  was  finally  apportioned. 

Tithes  in  English  law  are  of  three  kinds,— predial,  arising  imrae- 
diatelv  from  the  soil,  as  of  corn ;  mixed,  arising  from  things  nourished 
by  the  soil,  as  of  milk  or  wool ;  personal,  as  of  the  profits  of  manual 
occupations  or  trades.  The  right  to  the  last  was  considerably  re- 
stricted by  2  and  3  Edw.  VI.  c.  13.  They  arc  also  divided  from  ether 
points  of  view  into  ordinary  and  «\ Inordinary, —the  latter  being  a 
tithe  at  a  heavier  rate  chargod  on  hop  and  market  gardens,— and 
into  great  and  s.nall,  as  a  rule  those  which  go  to  the  rector  and 
vicar  respectively.  In  general  great  tithes  are  predial,  small  are 
mixed  and  personal.  It  is  not  everything  that  is  tithable  ;  ex- 
emptions are  claimable  cither  from  the  nature  of  the  property  or 
the  privilege  of  the  owner.  Stone,  lime,  and  such  other  substences 
as  are  not  of  anuual  increase  are  exempt.  So  are  creatures  ferm 
vaittrm,  Exempt  by  privilege  are  the  crown  by  its  prerogative, 
and  spiritual  corporations  in  accordance  with  the  maxim  recognized 
equally  by  canon  and  common  law,  eceltsia  decimas  nyn  tolrit 
fo-Usim.  Thus  a  roc-tor  pavs  no  tithes  to  his  vicar,  or  a  vicar  to 
his  rector.  On  dc  same  principle  it  is  a  ground  of  exemption  that 
lands  were  anciently  tho  property  of  the  privileged  orders  (at  the 
time  of  the  dissolution  of  monasteries,  the  Cistercians  and  Hos- 
pitallers), or  w:rc  lauds  of  tho  greater  monasteries  discharged  from 
tithe  by  31  Hen.  VIII.  c.  18.  Exemption  may  also  be  claimed  by 
redemption,  by  substitution  of  a  rent-charge,  by  a  real  composition 
(th»t  U,  an  agreement  between  the  incumbent  and  tho  landowner, 
with  the  consent  of  the  ordinary  and  patron,  for  tho  discharge  from 
payment  of  tithe  by  means  of  satisfaction  by  giving  of  land  or  some 
other  real  recompense),  by  a  modus  (that  is,  a  partial  discharge 
owing  to  some  customary  method  of  tithing  or  modits  decimnndi), 
or  by  prescription  under  2  and  3  Will,  IV.  c.  100."  .  Tithes  in  extra- 
parodiUl  places  belonged  at  common  law  lo  die  crown,  except  by 
custom.  Tithes  are  incorporeal  hereditaments  (fee  Real  Estate), 
and  may  be  dealt  with  like  any  other  real  estate  of  that  nature. 
Thus  they  are,  if  in  lay  hands,  tenements  which  may  be  entailed 
or  leased,  are  subject  to  dower  and  curtesy,  are  assets  for  the  pay- 
ment of  debts,  and  are  (whether  in  lay  hands  or  not)  within  the 
Statute  of  Limitations.  Thev  do  not,  however,  issue  out  of  the  land 
like  rents,  but  are  collateral  to  it.  Accordingly  tithos  are  always 
freehold,  even  though  they  are  charged  on  copyhold  lands.  Tithos 

»  Sc«  IHat.  Far.  xii.  *3,  "Jfvinai  qvm  ju»(  pavptrum  £ki." 

•  Bets,  xiv.  1J.  ,    «  c  ,ln  u  t. 

7  Tli*  grant  »ald  to  luvc  betn  m»d»  by  «tb«lwutf  tn  MS,  to  which  the 
pen*™]  payment  of  tlthts  in  tucUtid  Uti  been  commai:tr  trae«3,  appears  not 
•?«t7'SF<>"so"ti,,*CU'r>'  *vl<lcuc'  ;  "*  Hallam.  *l<>,  Supplemental 

""'  &FIUv.  Morri.  Fuller  In  .Vil,™a  fl«tf,,, 


•re  presumed  to  go  to  the  parson  of  the  parish.  Tbia  presumption 
may  be  rebutted  by  proof  that  some  or  nil  the  tithes  go  to  the 
vicar,  where  the  rector  is  in  holy  orders,  or  to  a  lay  impropriator. 
It  is  aaid  that  about  a  third  part  or  the  tithea  iu  England  is  in  the 
hands  of  laymen.  At  one  time  arbitrary  consecration  of  tithes  was 
allowed,— that  is,  payment  to  any  priest  at  tho  will  of  the  tithe 
payer.  This  was  forbidden  by  a  decretal  epistle  of  Innocent  III., 
about  1200.  "This  epistle  decretall,"  aays  Coke,  "bound  not  the 
subjects  of  this  realm,  but  the  same  bring  just  and  reasonable  they 
allowed  the  same,  and  so  beetnu  lex  Urrm."*  A  vestige  of  the 
arbitrary  consecration  perhaps  exists  in  the  rarely  occurring  right 
of  the  parson  of  one  parish  to  a  portion  of  the  tithes  of  another. 
Tithe*  are  payable  by  all  persons  alike,  whether  members  of  the 
Church  of  England  or  not.  Special  enactments  deal  with  their 
recovery  from  Roman  Cathilics  and  Quakers.  Up  to  1638  tithes 
were  paid  iu  kind,  unless  where  any  oilier  method  of  payment 
applied  in  a  particular  case,  such  as  a  modus  in  the  feature  of  a 
pecuniary  compensation,  or  a  pecuniary  payment  under  the  term* 
of  a  public  or  private  Act,  as  in  the  city  of  Loudon  oy  37  Hen. 
VIII.  c  12,  22  and  23  Car.  II.  c.  15,  and  other  Acta  Even  before 
183d,  howerer,  the  bulk  of  the  tithes  had  been  commuted,  but  such 
commutation  was  in  ordinary  cases  good  only  da,i.ig  the- tenure  of 
a  particular  incumbency,  and  did  not  bind  the  incumbent's  suc- 
cessors. The  Act  of  1836  merely  completed  and  gave  legislative 
sanction  to  a  Undeocv  which  had  been  long  on  the  increase. 

The  effect  of  the  "fithe  Commutation  Act,  1836  (6  and  7  Will. 
IV,  c.  71,  frequently  amended  oiuca;,  v,as  to  substitute  for  the 
titho  paid  in  kind  or  the  fluctuating  commuted  tithe  a  rent- 
charge — commonly  called  the  tithe  ici  t-charge — equivalent  to  the 
market  valtio  from  time  to  time  on  a  icpteunial  average  of  the 
exact  quantities  of  wheat,  barley,  and  oaU  which  made  up  the 
legal  tithw  by  the  estimate  iu  183d.  Excepted  from  the  operation 
of  the  AlI  are  (unless  where  there  is  a  special  provision  approved 
by  the  commissioners)  tithes  of  fi«h  or  of  fishing,  or  any  personal 
tithes  other  than  those  of  milN,  or  any  miueral  tithe*,  or  pay- 
ments or  rent -charges  iu  lieu  of  tithes  in  London  and  other 
places,  resting  on  tho  authority  of  local  Acta.  The  Act  has  not 
been  wholly  successful  in  its  working.  By  the  transfer  of  estate*, 
and  by  changtB  in  local  agriculture,  the  old  estimates  are  no 
longer  fairly  applicable  in  alT  cases.  The  commutation  has  been, 
on  the  whole,  to  the  advantage  of  the  landowners,  for  the  tithe 
remains  fixed  while  the  rental  of  land  aince  1836  has  risen,  accord- 
ing to  Sir  James  Caird,  from  33  millions  to  52  millions  per  annum. 
Commutation  under  the  Act  is  either  bv  a  voluntary  agreement, 
confirmed  by  the  tithe  commissioner*, "  or  by  an  award  of  the 
commissioners.  The  machinery  for  determining  the  tithe  for  any 
given  jear  is  as  follows:— the  Board  of  Tiade  is  to  cause  the 
average-prices  per  imperial  bushel  of  each  sort  of  British  corn  to 
be  computed  from  tho  summariea  sent  by  the  inspectors  of  corn 
returns,  obtained  from  tho  averages  stated  by  the  inspectors,  and 
published  in  tho  London  Gazette  weekly,  quarterly,  and  yearly, 
and  a  septennial  average  is  to  be  obtained  from  toe  sum  of  toe 
annual  averages  divided  by  seven  (45  and  46  Vict  c.  37,  supersed- 
ing sect.  56  of  tho  Act  of  1836).  The  rent-charge  is  computed  on  the 
basis  of  one-third  for  wheat,  one- third  for  barley,  and  one-third 
for  oata.  Tho  respective  prices  were  originally  fixed  by  7  Will.  IV. 
and  1  Vict  c.  69,  a  7  (as  altered  by  the  London  OautU  of  6th 
December  J837),  at  7a  l|d.  for  wheat,  3a.  ll^d.  for  barley,  and 
2s.  9d.  for  oats  per  bushel.  The  price*  for  1687  were  4a  lid., 
.V  10d.,  and  2*.  74c!.  respectively.  Owing  to  thia  fall  in  prices, 
tithe  reltt-chsrge  which  stood  at  £100  in  1836  was  worth  in  1687 
only  £87,  8«.  lOd. 

After  the  coming  into  force  of  the  Act  of  1836  all  lands  were 
discharged  from  titho,  and  the  titho  rent-charge  was  substituted, 
payable  by  equal  half-yearly  payments,  each  1st  of  July  and  1st  of 
January.  A  tenant  paying  the  rent-charge  is  to  be  allowed  the 
same  in  accouut  with  his  londlord.  The  charge  thus  ultimately 
falls  upon  the  landlord,  whether  or  not  he  pay*  it  iu  the  first  in- 
stance to  the  tithe-owner.  Land  may  be  givan  instead  of  a  rent- 
charge  where  the  tithe-owner  is  an  ecclesiastical  person.  Garden* 
or  *mall tenements  may  b*  exempt  from  tithe  by  3  and  4  Vict,  c 
15.  Later  Acts  give  a  power  of  redemption  of  rent-charge  in  the 
case  of  land  required  for  public  purposes,  settled  land,  lie.  (9  and 
10  Vict.  c.  73  ,  23  and  24  Vict.  c.  93  ;  41  and  42  Vict  c.  42  ;  46 
and  46  Vict.  c.  38}.  Merger  of  the  rent-charge  ia  allowed  by 
tenonta  in  fee  or  in  tail  under  the  Act  of  1836,  and  by  persona 
having  power*  of  appointment,  tenant*  for  life,  and  owners  of 
glebes  under  1  and  2  Vict,  c  64  and  2  and  S  Vict  c.  62.  The  mode 
of  recovery  of  arrears  provided  by  the  Act  of  1836  wa»  a  new  one. 
Up  to  that  time  arreara  could  not  be  distrained  for,  unlets 
exceptional  case*.  The  remedy  of  the  parson  was  a  suit  for 
subtraction  of  tithe*,  which,  by  2  and  3  Edw.  VI.  c.  13,  could 
only  be  brought  in  a  spiritual  court  Th*  remedy  of  the  lay 
holder  was  a  auit  or  action  in  any  temporal  court  by  38  Hen.  VIII. 

*  1  In,!  «1. 
^  Br  U..  8etU»4  Und  Aet^lMJ,  the  t 
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c.  7.  It  if  provided  by  the  Act  of  18S«  that,  if  the  rent-charge  be 
in  arrear  for  twenty -one  days,  the  person  entitled  to  it  nuy,  after 
ten  days'  notiee  in  writing,  dlstralu  upon  the  lands  liable  to  the 
payment  of  it.  If  it  be  in  arrear  for  forty  dayi,  and  there  be  no 
sufficient  distress  on  the  premises,  a  ■writ  of  h'abtrs  facia*  posses- 
liorum  may  issue,  directing  the  sheriff  to  summon  a  jnry  to  asses* 
arrears.  Not  more  than  two  .years'  arrears  can  be  recorered  by 
cither  meant.  It  appears  from  these  sections  of  the  Act  that  the 
charge  binds  the  land  alone,  and  that  there  is  no  personal  liability 
of  either  landlord  or  tenant-  Though  the  chtrge  is  on  the  land, 
it  is  not  on  the  inheritance,  end  it  has  been  recently  decided  that 
arrears  are  not  recoverable  by  sale  of  the  land)  out  of  which  the 
rent-charge  issues.  The  assessment  of  the  reut-chsrge  on  w»ste«. 
common  or  Lammas  lands,  coppice  wood,  turnips,  cattle  agisted,  fcc, 
and  the  eommntation  of  coru  rents  created  by  local  Acts,  are  the 
subject  of  special  provisions.  The  Act  of  1836  and  later  Acts  pro- 
ruled  for  the  division  of  the  charge  opou  hop  grounds,  orchards, 
fruit  plantations,  and  market  gardens  into  the  ordinary  and  extra- 
ordinary charge,  the  latter  to  be  a  rata  p:r  acru  in  addition  to  the 
ordinary  charge.  The  extraordinary  tithe  applies  only  while  the 
land  is  cultivated  as  a  hop  ground,  itc,  ai.d  in  case  of  new  cultiva- 
tion comes  into  operation  gradually,  the  full  rate  not  being  levied 
at  once.  The  incidence  of  the  extraordinary  tithe  having  been  found 
an  impediment  to  agriculture,  especially  in  Kent,  the  Extraordinary 
Tithe  Commutation  Act,  1888  (49  and  JO  Vict  c  Si),  -ras  passed  as 
a  romody.  It  providea-that  no  extraordinary  tithe  is  to  bo  chared 
upon  any  land  newly  cultivated  after  the  passing  of  the  Act.  With 
regard  to  land  subject  at  the  passing  of  tho  Act  to  extraordinary 
tithe,  the  Act  enables  the  land  commissioners  to  certify  the  c.ipil-.l 
Talue  of  the  extraordinary  tithe  on  each  farm  or  parcel  of  l;nd,  tho 
land  to  be  charged  in  lieu  of  the  tithe  with  the  p-yment  of  an 
annual  rent-charge  equal  to  i  per  cent  on  the  capital  value.  The 
owner  or  auy  other  person  interested  in  tho  land  may  r-.de.sm  the 
charge  at  its  capital  vain*.  Tithe  rent  charge  is  subject  by  the 
Act  of  1638  to  all  parliamentary,  parochial,  and  county  rates,  and  is 
an  hereditament  within  the  I'eor  Rati  Act  of  the  same  year  (6  and  7 
Will.  IV.  c.  50).  Tho  latter  Act  further  enacts  that  in  estimating 
the  net  annual  value  of  rateable  hereditaments,  the  rent  L«  to  be 
estimated  free,  iuter  alia,  of  tithe  commutation  rent-charge,  if  any.1 
.SVc:  W.-The  terms  « tithes  "  and  "  teinds  "  are  both  in  use,  but 
the  latter  is  the  more  common.  Teinds  are  either  drawn  in  kind, 
valued,  or  redeemed.  Originally  they  wero  all  drawn  in  kind,  as  in 
England,  but  their  commutation  or  redemption  was  the  subject  of 
many  Acts  of  the  Scottish  parliament,  especially  tho:a  pasj«d  in 
1633,  the  practical  effect  of  which  has  been  Xo  make  r.  fired  bur-lcn 
on  the  land  take  the  place  of  a  fluctuating  payment,  and  to  sub- 
stitute a  payment  of  one-fifth  of  the  rent  for  one-tenth  of  the  pro- 
duce.   In  the  6rst  instance  all  teinds  went  to  tho  church;  but, 


when  at  the  Reformation  the  crown  be 
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*  a  nds,  grants  were  made  by  it  to  the  lords  of  erection  or  titulars 
of  the  tithes,  laymen  holding  of  the  crown.  The  Act  1587,  c.  29, 
annexed  the  church  lands  to  the  crown,  with  cjit.in  exceptions  in 
.'avour  of  lay  holders  and  others.  All  bishop'  t<nnda  and  those 
formorly  p-.rt  of  the  revenue  of  the  chapel  royal  are  now  crown 
property.  Tho  Church  Patronage  Act  of  1871  docs  nst  affect  the 
light  to  teinds  of  a  patron  or  titular.  Teinds  in  lay  hands  are  sub- 
ject to  the  burden  of  providing  a  suitable  provision  for  tho  ni'nntcr, 
the  stipend  being  fixed  by  the  Court  of  Teinds.  All  lands  are  sub- 
ject to  teinds  except  those  whkh  before  the  Reformation  were  fcucd 
cum  dtcimis  inelusis  et  nrr.-tri/am  antta  trpnraXs,  eo  that  the  (rrantce 
held  lands  and  teinds  together.  In  order  to  prove  each  an  exemp- 
tion, the  person  claiming  under  a  decimal  inchisss  title  mint  show 
that  the  lands  and  teinds  belonged  to  a  monastery,  that  the  lands 
were  never  teindable,  that  they  were  nora/us,  or  reclaimed  by  the 
monks  themselves,  that  tho  title  bears  that  the  lands  are  held  cum 
dtcimis  intUnis,  ice,  and  that  it  is  previous  to  1587.  The  judge* 
of  the  Court  of  Session  sit  ss  commissioners  of  teinds,— a  jurisdic- 
::on  5pcr>.Ky  preserved  by  art  xix.  of  tho  Act  of  Union,— and 
exercine  v.idcr  powers  than  any  existing  body  in  England,  as  they 
possess  at  once  the  jurisdiction  of  a  court  of  justice  and  of  tho 
English  land  commissioners.  The  constitution  and  procedure  of 
the  Couit  of  Teinds  is  regulated  by  48  Geo.  IIL  e.  138  and  sub- 
ceqaent  Acts.* 

.Inland. — Many  Acta  of  the  Irish  parliament  deal  with  tithes, 
both  generally  and  locally,  the  earliest  being  33  Hen.  VIII.  c  12, 
based  upon  the  English  Act,  28  Hen.  Vlllt*  c  20.  After  the 
"  tithe  war"  at  the  Detuning  of  the  19th  century,  a  tithe  composi- 
tion payable  by  tin  occupier  was  fixed  by  4  Geo.  IV.  c  99.  In  1838 
an  annual  rent-charge  equal  in  amount  to  three-fourths  of  the  tithe 


1  Bee,  In  addition  to  the  authorities  alresdy  cited,  Montesquieu, 
Esprit  tUs  Lois,  hk.  xxxi.  c  12  ;  Prideaux,  On  TMts  ;  Eagle,  On 
Tit*-;  Bhelford,  On  tks  Titks  Commutation  AOs  ;  Philllmore,  £c- 
ttuiattical  Law,  vol.  It,  1483  ;  Stephen,  Comm.,  vol  it  bk.  iv.  pt  U. 
ch.  Jit 

•  8ee  Selden,  History  of  Tithes,  c.  vil.  s.  9;  0  J  Bell  Princifla, 
£,837,  1147;  W.  Bel),  Lais  Did.  end  Dig,,:,  "Teinds."' 


was  substituted  for  the  letter  by  1  and  2  Vict  c  109. 
The  rent-charge  is  recoverable  by  distress  where  the  person  liable 
is  the  occupier,  in  other  cases  by  action  in  the  High  Court  of  Justice, 
or  by  civil  bill  in  claims  under  £20.  The  Irish  Church  Act,  1869 
(32  and  33  Vict  c  42),  vests  all  tithe  rent-charge  then  belonging 
to  clergy  of  the  Irish  Church  in  the  commissioners  of  church  tem- 
poralities in  Ireland.  By  that  Act  and  the  amending  Act,  35  and 
36  Vict,  c.  90,  the  commissioners  are  enabled  to  purchase  the 
surrenderor  assignment  of  any  subsisting  lease  of  tithe  rent-charg 
made  by  an  ecclesiastical  person  or  corporation,  and  to  tell  any 
rent-charge  vested  in  them  to  the  owner  of  the  land  charged 
therewith  for  a  sum  equal  to  twenty- two  and  a  half  years'  pur- 
chase. .  .  (J.  Wt. ) 

TITHONUS,  a  character  of  Greek  mythology,  a  son  or, 
according  to  others,  a  brother  of  Laomedon,  king  of  Troy. 
He  was  beloved  by  Eos  (the*  Morning),  who  carried  him 
away  and  dwelt  with  hkn  at  the  limit  of  the  world,  by  the 
Ocean  stream.  Eos  begged  of  Zeus  that  her  lover  might 
live  for  ever,  and  her  request  was  granted  ;  but  she  forgot 
to  ask  immortal  youth  for  him,  so  he  shrivelled  up  into  a 
hideous  old  man,  whom  Eos  kept  shut  up  in  a  chamber. 
At  last  Tithonus  prayed  to  be  rid  of  the  burden  of  old  age 
and  was  turned  into  a  grasshopper.  Eos  had  two  sons  by 
him — Mctnnon,  king  of  .'Ethiopia,  and  Emathion.  Memnon 
was  killed  befoio  Troy  by  Achilles;  but  the  legend  is  later 
than  tho  Iliad,  -which  doss  not  mention  it.  As  to  Eos  her- 
self, her  name  is  etymologic  !ly  identical  with  tho  Sanskrit 
ush  and  the  I.atin  a.-vore,  both  meaning  "morning."  Ac- 
cording to  Hcstod,  Eos  was  a  daughter  of  Hyperion  and 
Thea,  and  sister  of  the  Sun  and  Moon.  Homer  represents 
her  arising  every  morning  from  the  couch  of  Tithonus  to 
carry  light  to  gods  and  men,  drawn  in  a  chariot  up  the 
sky  by  her  swift  steeds  Latnpus  and  Phacthon.  Her  com- 
mon epithet  in  Homer  is  "  rosy-fingered,"  the  meaning  o= 
which  is  disputed.  Besides  Tithonus  she  loved  Orion,  tilt 
Artemis  shot  him  with  an  arrow  in  Oitygia.  She  ciso 
loved  and  carried  off  tho  youthful  hunter  Cephalus ;  he 
was  already  married  to  Procris,  to  whom,  in  spits  of  his 
infidelity,  he  vit.s  afterwards  reconciled.  A  peculiar  form 
of  the  Cephalus  legend  is  given  by  Apollodorus  (iii.  14,  5) : 
Cephalus,  a  son  of  Hermes  and  Herse,  was  carried  off  by 
Eos,  and  from  their  union  in  Syria  sprang  Phacthon.  By 
Astrxus,  Eos  became  tho  mother  of  tho  Morning  Star  and 
all  tho  starry  host. 

With  regard  to  representations  in  art,  the  combat  between  Achilles 
and  Memnon  was  ngurcd  on  the  chest  of  Cypselua  (Pajinanias,  v. 
19,  \\  and  it  appears  on  early  Greek  v»«c*  ol  Meloi,  Corinth,  and 
Chalcis.  There  waa  a  group  of  Eos  csrrying  off  Cephalus  on  tin 
roof  of  the  Stoa  Uasilcios  at  Athens,  and  the  name  aeeae  wis  repre- 
sented on  the  throne  at  AmycUu  (Pans.,  i.  3,  1 ;  iii.  18,  12).  1: 
also  appears  on  vesej,  and  formed  r.n  ciTOinio:\  group  on  tho  templ- 
et Deloi.    Eos  in  hrr  chariot  is  reprecanted  on  vases. 

&«t  iloachcr,  Jtnt/iKrltdm  ixrUnn  dir'prifcA.  v.  rl-rn.  XjUtotofit,  p.  ISM  I*. 

TITIAN  (1477-157G).  Tiriano  Vocellib,  or  Vecelli, 
one  of  the  greatest  painters  of  the  world,  and  in  especial 
the  typical  representative  of  the  Venotian  school,  was  com- 
monly called  during  his  lifetime  "Da  Cadore,"  from  the 
place  of  his  birth,  and  has  also  bean  designated  "II 
Divino "  The  country  of  Cadore,  in  tho  Friuli,  barren 
and  poor,  ia  watered  by  tho  Piave  torrent  poured  forth 
from  the  Carnic  Alps,  and  is  at  no  great  distance  from 
Tvrol.    Titian,  therefore,  was  not  in  any  sense  a  Venetian 


Tyrol.  Titian,  therefore,  was  not  in  any 
of  the  lagoons  and  Adriatic,  but  was  native  to  a  country, 
and  a  range  of  association,  percoption,  and  observation,  of 
a  directly  different  kind.  Venice  conquered  Friuli  at  a 
date  not  very  remote  from  the  birth  of  Titian;  and  Cadore, 
having  to  choose  between  Venetian  and  imperial  allegiance, 
declared  for  the  former.  Approaching  the  castle  of  Cadore 
from  the  village  Sotto  Castello,  one  passes  on  the  right  t 
cottage  of  humble  pretensions,  inscribed  as  Titian's  birth- 
place ;  the  precise  locality  is  named  Arsenale.  The  near 
mountain— all  this  range  of  hills  being  of  dolomite  for- 
mation—is called  Marmarolo.  At  the  neighbouring  village 
of  VaTl.  wa,  fought  in  Titian's  lifetime  the  battle  of 
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Cadore,  a  Venetian  victory  which  he  recorded  in  a  paint- 
ing. In  the  12  th  century  tho  count  of  Camino  became 
count  also  of  Cadore.  He  was  called  Guecello ;  and  this 
name  descended  in  1321  to  the  podesta  (or  mayor)  of 
Cadore,  to  the  stock  to  which  the  painter  belonged. 
Titian,  one  of  a  family  of  four,  and  son  of  Gregorio 
Vecelli,  a  distinguished  councillor  and  soldier,  and  of  his 
wife  Lucia,  was  born  in  1477. 

It  used  to  be  said  that  Titian,  when  a  child,  painted 
upon  the  wall  of  the  Casa  Sampieri,  with  flower-juice,  a 
Madonna  and  Infant  with  a  boy-angcl;  but  modern 
connoisseurs  say  that  the  picture  is  a  common  work,  of  a 
date  later  than  Titian's  decease.  lie  was  still  a  child 
when  sent  by  his  parents  to  Venice,  to  an  uncle's  house. 
♦  There  he  was  placed  under  in  art-tcachcr,  who  may  per- 

haps have  been  Sobastiano  Zuccato,  a  mosaicist  and 
painter  now  forgotten.  He  next  became  a  pupil  of 
Qentile  Bellini,  whom  he  left  after  a  while,  because  the 
master  considered  him  too  offhand  in  work.  Hero  he  had 
the  opportunity  of  studying  many  fine  antiques.  .  His 
last  instructor  was  Giovanni  Bellini;  but  Titian  was  not 
altogether  satisfied  with  his  tutoring.  The  youth  was  a 
contemporary  of  Giorgiono  and  Palma  (Vecchio) ;  when 
his  period  of  pupilage  expired,  he  is  surmised  to  have 
entered  into  a  sort  of  partnership  with  Giorgione.  A 
fresco  of  Hercules  on  the  Morosini  Palace  is  said  to  have 
been  one  of  his  earliest  works ;  others  were  the  Virgin 
and  Child,  in  the  Vienna  Belvedere,  and  the  Visitation  of 
Mary  and  Elizabeth  (from  the  convent  of  S.  Andrea),  now 
in  the  Venetian  academy.  In  1 507-8  Giorgione  was  com- 
missioned by  the  state  to  execute  frescos  on  the  re-erected 
Fondaco  de'  Tedeschi.  Titian  and  Morto  da  Feltre  worked 
along  with  him,  and  some  fragments  of  Titian's  paintings, 
which  are  reputed  to  have  surpassed  Giorgione's,  are  still 
discernible.  According  to  one  account,  Giorgione  was 
nettled  at  this  superiority,  and  denied  Titian  admittance 
to  his  house  thenceforth.  Stories  of  jealousies  between 
painters  are  rife  in  all  regions,  and  in  none  more  than 
in  tho  Venetian, — various  statements  of  this  kind  apply- 
ing to  Titian  himself.  One  should  neither  accept  nor  re- 
ject them  uninquiringly ;  counter-evidence  of  some  weight 
can  be  cited  for  Vecelli's  vindication  in  relation  to  Moroni, 
Correggio,  Lotto,  and  Coello.  Towards  1511,  after  the 
cessation  of  the  League  of  Cambrai — which  had  endea- 
voured to  shatter  the  power  of  the  Venetian  republic,  and 
had  at  any  rate  succeeded  in  clipping  the  wings  of  the 
lion  of  St  Mark — Vecelli  went  to  Padua,  and  painted  in 
the  Scuola  di  S.  Antonio  a  series  of  frescos,  which  con- 
tinue to  be  an  object  of  high  curiosity  to  the  students 
of  his  genius,  although  they  cannot  be  matched  against 
his  finest  achievements  in  oil  painting.  Another  fresco, 
dated  1523,  is  St  Christopher  carrying  the  Infant  Christ, 
at  the  foot  of  tho  doge's  steps  in  the  ducal  palace  of 
Venica.  From  Padua  Titian  in  1512  returned  to  Venice ; 
and  in  1513  he  obtained  a  broker's  patent  in  the  Fondaco 
de'  Tedeschi,  termed  "  La  Sanseria  "  or  "  Senseria  "  (a  pri- 
vilege much  coveted  by  rising  or  risen  artists),  and  became 
superintendent  of  the  Government  works,  being  especially 
charged  to  complete  the  paintings  left  unfinished  by  Gio- 
vanni Bellini  in  the  hall  of  the  great  council  in  the  ducal 
palace.  He  set  up  an  atelier  on  the  Grand  Canal,  at  S. 
Samuele, — the  precise  site  being  now  unknown.  It  was 
not  until  1516,  upon  the  death  of  Bellini,  that  he  came 
into  actual  enjoyment  of  his  patent ;  at  the  same  date  an 
arrangement  for  painting  was  entered  into  with  Titian 
alone,  to  the  exclusion  of  other  artists  who  had  heretofore 
been  associated  with  him.  The  patent  yielded  him  a  good 
annuity — 120  crowns — and  exempted  him  from  certain 
taxes, — he  being  bound  in  return  to  paint  likenesses  of 
the  successive  doges  of  his  time  at  the  fixed  price  of  eight 
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crowns  each.  Tho  actual  number  which  he  executed  vu 
five  Titian,  it  may  be  wclLto  note  as  a  landmark  in  this 
all  but  centenarian  life  of  incessant  artistic  labour  and 
productiveness,  was  now  in  the  fortieth  year  of  his  age. 
Tho  same  year,  1516,  witnessed  his  first  journey  to  Fer- 
rara.  Two  years  later  was  produced,  for  the  high  altar  of 
the  church  of  the  Frari,  one  of  his  roost  world-renowned 
masterpieces,  the  Assumption  of  the  Madonna,  now  in  the 
Venetian  academy.  It  excited  a  vast  sensation,  being 
indeed  the  most  extraordinary  piece  of  colourist  execution 
on  a  great  scale  which  Italy  had  yet  seen.  The  signona 
took  note  of  the  facts,  and  did  not  fail  to  observe  that 
Titian  was  neglecting  bis  work  in  the  hall  of  the  great 
council. 

Vecelli  was  now  at  the  height  of  his  fame ;  and  towards 
1521,  following  the  production  of  a  figure  of  St  Sebastian 
for  the  papal  legate  in  Brescia  (a  work  of  which  there 
are  numerous  replicas),  purchasers  became  extremely  urgcr/. 
for  his  productions.  It  may  have  been  about  1523,  after 
soma  irregular  living  and  a  consequent  fever,  that  he 
married  a  lady  of  whom  only  the  Christian  name,  Cecilia, 
has  come  down  to  us ;  her  first  child,  Pomponio,  was  born 
in  1525, -and  two  (or  perhaps  three)  others  followed. 
Towards  1526  he  became  acquainted,  and  soon  exceedingly 
intimate,  with  Pietro  Aretino,  the  literary  bravo,  of  influ- 
ence and  audacity  hitherto  unexampled,  who  figures  to 
strangely  in  the  chronicles  of  the  time,  Titian  sent  a 
portrait  of  him  to  Gonzaga,  duke  of  Mantua.  A  great 
affliction  befell  him  in  August  1530,  in  the  death  of  his 
wife.  Ho  then,  with  his  three  children — one  of  them 
being  the  infant  Lavinia,  whose  birth  had  been  fatal  to  the 
mother — removed  to  a  new  home,  and  got  his  sister  Orsa 
to  come  from  Cadore  and  take  charge  of  the  household. 
The  mansion,  difficult  now  to  find,  is  in  the  Bin  Grande, 
then  a  fashionable  suburb,  being  in  the  extreme  end  of 
Venice  on  the  sea,  with  beautiful  gardens  and  a  look-out 
towards  Murano.  In  1 532  he  painted  in  Bologna  a  portrait 
of  the  emperor  Charles  V.,  and  was  created  a  count  pala- 
tine and  knight  of  the  Golden  Spur,  hi3  children  also 
being  made  nobles  of  the  empire, — for  a  painter,  honours 
of  an  unexampled  kind. 

The  Venetian  Government,  dissatisfied  at  Titiane  neg- 
lect of  the  work  for  the  ducal  palace,  ordered  him  in 
1538  to  refund  the  money  which  he  had  received  for 
time  unemployed ;  and  Pordenone,  his  formidable  rival  of 
recent  years,  was  installed  in  his  place.  At  the  end  of  a 
year,  however,  Pordenone  died;  and  Titian,  who  had 
meanwhile  applied  himself  diligently  to  painting  in  the 
hall  the  battle  of  Cadore,  was  reinstated.  This  great 
picture,  which  was  burned  with  several  others  in  1577, 
represented  in  life-size  the  moment  at  which  the  Venetian 
captain,  D'Alviano,  fronted  the  enemy,  with  horses  and 
men  crashing  down  into  the  stream.  Fontana's  engraving, 
and  a  sketch  by  Titian  himself  in  the  gallery  of  the  Uffiri 
in  Florence,  record  the  energetic  composition.  As  a  matter 
of  professional  and  worldly  success,  his  position  from  about 
thi3  time  may  be  regarded  as  higher  than  that  of  any  other 
painter  known  to  history,  except  Raphael,  Michelangelo, 
and  at  a  later  date  Rubens.  In  1540  he  received  a  pen- 
sion from  D'Avalos,  Marquis  del  Vasto,  and  an  annuity  of 
200  crowns  (which  was  afterwards  doubled)  from  Charles 
V.  on  the  treasury  of  Milan,  Another  Bource  of  profit — 
for  he  was  always  sufficiently  keen  after  money — was  a 
contract,  obtained  in  1542,  for  supplying  grain  to  Cadore 
which  he  visited  with  regularity  almost  every  year,  and 
where  he  was  both  generous  and  influential.  This  reminds 
us  of  Shakespeare  and  his  relations  to  his  birthplace, 
Stratford  -on-  Avon ;  and  indeed  the  great  Venetian  and 
tho  greater  Englishman  had  something  akin  in  the  essen- 
tially natural  tone  of  their  inspiration  and  performance, 
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and  in  the  personal  tendency  of  each  to  look  after  practical 
success  and  "the  main  chance"  rather  than  to  work  out 
aspirations  and  pursue  ideals.  Titian  had  a  favourite 
villa  on  the  neighbouring  Mania  Hill,  from  which  (it  may 
be  inferred)  he  made  his  chief  observations  of  landscape 
form  and  effect.  The  so-called  Titian's  mill,  constantly 
discernible  in  his  studies,  is  at  Collontola,  near  Belluno. 
A  visit  was  paid  to  Rome  in  1546,  when  he  obtained  the 
freedom  of  the  city,  his  immediate  predecessor  in  tbat 
honour  having  been  Michelangelo  in  1537.  He  could  at 
the  same  time  have  succeeded  the  painter  Fra  Sebastiano 
in  his  lucrative  office  of  the  piombo,  and  he  made  no  scrapie 
of  becoming  a  friar  for  the  purpose;  but  this  project 
lapsed  through  his  being  summoned  away  from  Venice  in 
1547  to  paint  Charles  V.  and  others  in  Augsburg.  He 
was  thcro  again  in  1550,  and  executed  the  portrait  of 
Philip  II.,  which  was  sent  to  England  and  proved  a  potent 
auxiliary  in  the  suit  of  the  prince  for  the  hand  of  Queen 
Mary.  In  the  preceding  year  Vecelli  had  affianced  his 
daughter  Lavinia,  the  beautiful  girl  whom  he  loved  deeply 
and  painted  various  time*,  to  Cornclio  Sarcinelli  of  Serra- 
valle ;  she  had  succeeded  her  aunt  Orsa,  now  deceased,  as 
the  manager  of  the  household,  which,  with  the  lordly  in- 
come that  Titian  made  by  this  time,  was  placed  on  a  cor- 
responding footing.  The  marriage  took  place  in  1554. 
She  died  in  childbirth  in  1560.  The  years  1551  and 
1552  were  among  those  in  which  Titian  worked  least 
assiduously, — a  circumstance  which  need  excite  no  surprise 
in  the  case  of  a  man  aged  about  seventy-five.  He  was  at 
the  council  of  Trent  towards  1555,  of  which  his  admirable 
picture  or  finished  sketch  in  the  Louvre  bears  record.  He 
was  never  in  Spain,  notwithstanding  the  many  statements 
which  have  been  made  in  the  affirmative.  Titian's  friend 
Arelino  died  suddenly  in  1556,  and  another  close  inti- 
mate, the  sculptor  and  architect  Sansovino,  in  1570.  With 
his  European  fame,  and  many  sources  of  wealth,  Vecelli 
is  the  last  man  one  would  suppose  to  have  been  under  the 
necessity  of  writing  querulous  and  dunning  letters  for  pay- 
ment, especially  when  the  defaulter  addressed  was  lord  of 
Spain  and  of  the  American  Indies ;  yet  ho  had  constantly 
to  complain  that  his  pictures  remained  unpaid  for  and  his 
pensions  in  arrear,  and  in  the  very  year  of  his  death 
(February)  he  recites  the  many  pictures  which  he  had 
sent  within  the  preceding  twenty  years  without  receiving 
their  price.  In  fact,  there  is  ground  for  thinking  that  all 
his  pensions  and  privileges,  large  as  they  were  nominally, 
brought  in  but  precarious  returns.  It  has  been  pointed 
out  that  in  the  summer  of  1566  (when  he  was  elected  into 
the  Florentine  academy)  he  made  an  official  declaration  of 
his  income,  and  put  down  the  various  items  apparently 
below  their  value,  not  naming  at  all  his  salary  or  pensions. 
Possibly  there  was  but  too  much  reason  for  the  omission. 

In  September  1565  Titian  went  to  Cadore  and  designed' 
the  decorations  for  the  church  at  Picve,  partly  executed 
by  his  pupils.  One  of  these  is  a  Transfiguration,  another 
an  Annunciation  (now  in  S.  Salvatore,  Venice),  inscribed 
"  Titianus  fecit  fecit,"  by  way  of  protest  (it  is  said)  against 
the  disparagement  of  some  persons  who  cavilled  at  the 
veteran's  failing  handicraft.  He  continued  to  accept  com- 
missions to  tho  last.  He  had  selected  as  the  place  for  his 
burial  the  chapel  of  the  Crucifix  in  the  church  of  the  Frari ; 
and,  in  return  for  a  grave,  he  offered  the  Franciscans  a 
picture  of  the  Pieta,  representing  himself  and  his  son  Oraxio 
before  the  Saviour,  another  figure  in  the  composition  being 
a  sibyl.  This  work  he  nearly  finished ;  but  some  differences 
arose  regarding  it,  and  he  then  settled  to  be  interred  in 
bis  native  Pieve.  Titian  was  ninety-nine  years  of  age 
(more  or  less)  when  the  plague,1  which  was  then  raging  in 

1  Out  of  a  total  population  of  190,000  there  perished  at  this  time 
60,000.  > 


Venice,  seized  him,  and  carried  him  off  on  27th  August 
1 576.  He  was  buried  in  the  church  of  the  Frari,  as  at  first 
intended,  and  his  Pieta  was  finished  by  Palma  Oiovane. 
He  lies  near  his  own  famous  painting,  the  Madonna  di 
Casa  Pesaro.  No  memorial  marked  his  grave,  until  by 
Austrian  command  Canova  executed  the  monument  so  well 
known  to  sightseers.  Immediately  after  Titian's  own 
death,  his  son  and  pictorial  assistant  Orazio  died  of  the 
same  epidemic.  His  sumptuous  mansion  was  plundered 
during  the  plague  by  thieves,  who  prowled  about,  scarce 
controlled. 

Titian  wis  a  man  of  correct,  feature*  and  handsome  parson,  with 
an  uncommon  air  of  penetrating  observation  and  self -possessed 
composure,— a  Venetian  presence  worthy  to  pair  with  any  of  those 
"most  potent,  grave,  and  reverend  signort  whore  hie  pencil  has 
transmitted  to  posterity.  He  was  highly  distinguished,  courteous, 
and  winning  iu  society,  personally  unassuming,  and  a  fine  speaker, 
enjoying  (as  is  said  by  Vasari,  who  saw  him  in  the  spring  of  1604) 
health  and  prosperity  unequalled.  The  numerous  heads  currently 
named  Titian's  Mistress  might  dispose  us  to  regard  the  painter 
as  a  man  of  more  than  usually  relaxed  morals ;  the  fact  is,  however, 
that  these  titles  are  mere  fancy-namea,  and  no  inference  one  way  or 
the  other  can  be  drawn  from  them.  He  gave  splendid  entertain- 
ments at  times  ;  and  it  is  related  that,  when  Henry  1IL  of  France 
paused  through  Venice  on  his  way  from  Poland  to  take  the  French 
throne,  he  called  on  Titian  with  a  train  of  nobles,  and  the  painter 
presented  him  as  a  gift  with  all  the  pictures  of  which  he  inquired 
the  price.  He  was  not  a  man  of  universal  genius  or  varied  faculty 
and  accomplishment,  like  Leonardo  da  Vinci  and  Michelangelo ; 
his  one  great  and  supreme  endowment  was  that  of  painting. 

Ever  since  Titian  rose  into  celebrity  the  general  verdict  has  been 
that  he  is  the  greatest  of  painters,  considered  technically.  In 
the  first  plsce  neither  the  method  of  fresco  painting  nor  work  of 
the  colossal  scale  to  which  fresco  painting  ministers  is  here  in 
question.  Titian's  province  is  that  of  oil  painting,  and  of  painting 
on  a  seal*  which,  though  often  large  and  grand,  is  not  colossal  either 
in  dimension  or  in  inspiration.  Titian  may  properly  be  regarded 
as  the  greatest  manipulator  of  paint  in  relation  to  colour,  tone, 
luminosity,  richness,  texture,  surface,  and  harmony,  and  with  a 
view  to  the  production  of  a  pictorial  whole  conveying  to  the  eye 
a  true,  dignified,  and  beautiful  impression  of  its  general  subject- 
matter  and  of  the  objects  of  sense  which  form  its  constituent  parts. 
In  thi*  sense  Titian  has  never  been  deposed  from  his  sovereignty 
in  painting,  nor  can  on*  forecast  the  time  in  which  he  will  be 
deposed.  For  the  complex  of  quslitics  which  we  sum  up  in  the 
words  colour,  handling,  and  general  force  and  harmony  of  effect, 
he  stands  unmatched,  although  in  particular  items  of  forcible  or 
impressive  execution— not  to  speak  of  creative  invention  —  sonn* 
painters,  one  in  one  respect  and  another  in  another,  may  indisput- 
ably be  preferred  to  bim.  He  carried  to  its  acme  that  great  eolourist 
conception  of  .the  Venetian  school  of  which  the  first  masterpieces 
are  due  to  the  two  Bellini,  to  Carpaccio.  and,  with  more  folly  deve- 
loped suavity  of  manner,  to  Giorgione.  Pre-eminent  inventive 
power  or  sublimity  of  intellect  he  never  evinced.  Even  in  energy 
of  action  and  more  especially  in  majesty  or  affluence  of  composition 
the  palm  is  not  his  ;  it  is  (so  far  as  concerns  the  Venetisn  school) 
assignable  to  Tintoretto.  Titian  is  a  painter  who  by  wondroui 
magic  of  genius  and  of  srt  satisCes  the  oye,  and  through  the  eye 
the  feelings,— sometimes  the  mind. 

Titian's  pictures  abound  with  memories  of  his  home-country  and 
of  the  region  which  led  from  the  hill -summits  of  Cadore  to  the 
queen -city  of  the  Adriatic.  He  was  almost  the  first  painter  to 
exhibit  an  appreciation  of  mountains,  mainly  those  of  a  turreted 
type,  exemplified  in  the  Dolomites.  Indeed  he  gave  to  landscape 
generally  a  new  and  original  vitality,  expressing  the  quality  of  the 
objects  of  nature  and  their  control  over  the  sentiments  and  ima- 
gination with  a  force  that  bad  never  before  been  approached.  The 
earliest  Italian  picture  expressly  designated  as  '  landscape"  was 
one  which  Vecelli  sent  in  1552  to  Philip  IL  His  productive  faculty 
was  immense,  even  when  we  allow  for  the  abnormal  length  of  his 
professional  career.  In  Italy,  England,  and  elsewhere  more  than  * 
thousand  pictures  figure  as  Titian's ;  of  these  about  250  may  be 


There  are,  for  instance,  9  pictures 
in~the  London  National  "Gallery,  18  in  the  Louvre,  16  in  the  Pitti, 
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boll),  and  «1  in  the 


18  in  the  Uffixi,  7  in  the  Naples  i 
(besides  the  series  in  the  private 
Mf.drid  museum. 

Naturally  a  good  deal  of  attention  has  been  given  by  artiste, 
connoisseurs,  and  experts  to  probing  the  soeret  of  how  Titian 
managed  to  obtain  such  astonishing  results  in  colour  and  surface. 
Th*  upshot  of  this  research  is  but  meagre  ;  the  secret  seems  to  be 
not  so  much  one  of  workmanship  ks  of  faculty.  His  figures  »  ere 
put  in  with  the  brush  dipped  in  a  brown  solution,  and  then  altered 

The  later  picturee  wore 
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touched  off  rapidly,  tolling  well  from  a  distant  view.  He  himself 
averred  that  after  his  visit  to  Roma  in  1546  he  had  greatly  im- 
proved in  art ;  and  in  his  very  last  days  he  said— certainly  with  tho 
modesty  of  genius,  perhaps  also  with  some  of  the  tenacity  of  old  age 
-that  he  was  then  beginning  to  understand  what  painting  meant 
Jn  his  earlier  pictures  the  gamut  of  colour  rest*  mainly  upon  red 
and  green,  in  the  later  onca  upon  deop  yellow  and  bine.  The 
pigments  which  he  used  were  nothing  unusual ;  indeed  they  were 
both  few  and  common.  Palma  Giovano  records  that  Vecclli  would 
act  pictures  aside  for  months,  and  afterwards,  examining  them  with 
a  stern  countenance  as  if  they  were  his  mortal  enemies,  would  set 
to  work  upon  them  like  a  man  possessed  ;  also  that  he  kept  many 
pictures  in  progress 'at  the  same  time,  turning  from  ono  to  the 
other,  and  that  in  his  final  operations  he  worked  far  more  with 
finger  than  with  brush.  It  has  been  said,  and  probably  with 
truth,  that  he  tried  to  omulato  Palma  Vecchio  in  softness  as  well 
as  Giorgione  in  richness.  Michelangelo's  verdict  after  inspecting 
the  picture  of  Dauae  in  the  Rain  of  Gold,  executed  in  1546,  has 
often  been  quoted.  He  said,  "That  man  would  have  had  no  equal 
if  art  had  done  as  much  for  him  as  nature."  He  was  thinking 
principally  of  severity  and  majesty  of  draughtsmanship,  for  he 
dded,  "Pity  that  in  Venico  they  don't  learn  how  to  draw  well." 
i  s  a  draughtsman  of  tho  human  figure  Titian  was  not  only 
competent  but  good  and  fine,  and  he  is  reported  to  have  studied 
anatomy  deeply  ;  but  one  can  easily  understand  that  he  fell  not  a 
little  short  of  the  standard  of  Michelangelo,  and  even  of  other 
leading  Florentines.  He  was  wont  to  paint  in  a  nude  figure  with 
Venetian  red,  supplemented  by  a  little  lake  in  the  contour  and 
towards  the  extremities.  He  observed  that  a  colourist  ought  to 
manipulate  white,  black,  and  red,  and  that  the  carnations  cannot 
be  done  in  a  first  painting,  but  by  replicating  various  tints  and 
mingling  the  colour*.  He  distanced  ail  predecessors  in  the  study 
of  colour  as  applied  to  draperies, — working  on  the  principle  (in 
which  Giorgione  may  perhaps  havo  forestalled  him)  that  red  comes 
forward  to  the  eye,  yellow  retains  the  rays  of  light,  and  blue  assi- 
milates to  shadow.  In  his  subject -pictures  the  figures  are  not 
very  numerous,  and  the  attitudes  are  mostly  reserved  ;  oven  in 
bacchanals  or  battles  the  athletic  display  haa  moro  of  facility  than 
of  furor.  His  architectural  scenes  were  sometimes  executed  by 
other  persons,  especially  the  Rosas  of  Brescia.  The  glow  of  late 
afternoon,  or  the  passionate  ardour  of  early  rundown,  was  much 
affected  by  Titian  in  the  lighting  of  his  pictures.  Generally  it  may 
be  said  that  he  took  great  pains  in  completing  his  works,  and  pains 
also  in  concealing  the  traces  of  labour.  He  appears  to  have  had 
littlo  liking  for  teaching,  partly  from  distaste  of  the  troable,  and 
partly  (if  we  are  to  believe  biographers)  from  jealousy.  He  was 
quite  willing,  however,  to  turn  to  some  account  the  work  of  his 
scholars :  it  is  related  that  on  going  oul-of-doors  ho  would  leave 
his  studio  open,  so  that  the  pupils  had  a  clandestine  opportunity 
of  copying  his  works,  and  if  the  copies  proved  of  saleable  quality 
he  would  buy  them  cheap,  touch  them  Up,  and  resell  them. 

Titian's  family  relations  appear  to  havo  been  happy,  except  as 
repards  his  eldest 'son  Pomponio.  This  youth,  at  the  ago  of  six, 
was  launched  upon  tho  ecclesiastical  career ;  but  ho  proved  wasteful 
and  worthless,  and  Titian  at  last  got  so  dUgustcd  with  him  that 
he  obtained  the  transfer  to  a  nephew  of  a  benefice  destined  for 
Pompouio.  The  fortune  which  he  left  was,  after  his  decease, 
squandered  by  tho  tonsured  prodigal.  The  other  son  Orazio,  bora 
towards  1528,  who  (as  we  have  seen)  assisted  Titian  professionally, 
became  a  portrait-painter  of  mark,— some  of  his  likenesses,  almost 
comparablo  with  Titian's  own,  being  often  confounded  with  his 
by  owners  and  connoisseurs.  He  executed  an  important  picture 
in  the  hall  of  the  great  council,  destroyed  by  fire.  He  gavo  to 
alchemy  some  of  the  time  which  might  have  been  bestowed  upon 
painting.  Several  other  artists  of  tho  Vecclli  family  followed  in 
the  wake  of  Titian.  Francesco  Vecelli,  his  elder  brother,  was  in- 
troduced to  painting  by  Titian  (it  is  said  at  the  age  of  twelve, 
but  chronology  will  hardly  admit  of  this),  and  painted  in  tho 
church  of  S.  Vito  in  Cadore  a  picture  of  the  titular  saint  armed. 
This  was  a  noteworthy  performance,  of  which  Titian  (the  usual 
story)  became  jealous ;  so  Francesco  was  diverted  from  painting  to 
soldiering,  and  afterwards  to  mercantile  life.  Marco  Vecelli,  called 
Marco  di  Tiziano,  Titian's  nephew,  born  in  1545,  was  constantly 
with  the  master  in  his  old  age,  and  learned  his  methods  of  work. 
He  has  left  some  able  productions,— in  the  ducal  palace,  tho  Meet- 
ing of  Charles  V.  and  Clement  VII.  in  1520;  in  S.  Giacomo  di 
Rislto,  an  Anuunciation  ;  in  SS.  Giovanni  e  Paolo,  Christ  Fulminant. 
A  son  of  Marco,  named  Tiziano  (or  Tirianoilo),  painted  early  in  the 
17th  century.  From  a  different  branch  of  the  family  camo  Fabruio 
di  Ettore,  a  painter  who  died  in  1560.  His  brother  Cesare,  who 
also  left  some  pictures,  is  well  known  by  his  book  of  engraved 
cos'umcs,  Abiti  Antichi  i  Modtrni.  Tommaso  Vecelli,  also-  a 
painter,  died  in  1620.  There  was  another  relative,  Girolamo  Dante, 
who,  being  a  scholar  and  assistant  of  Titian,  was  called  Girolamo  di 
Tiziano.  Various  pictures  of  hi«  were  touched  up  by  tho  master, 
and  are  difficult  to  distinguish  from  originals.  Apart  from  mem- 
bars  of  hi*  family,  the  scholars  of  Titian  were  -not  numerous ; 
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Paris  Bordone  and  Bonifazio  were  the  two  of  superior  excellence. 
Domcnico  Teoscopoli  (or  Domenico  Greco)  was  employed  by  the 
master  to  engrave  from  his  works.  It  is  said  that  Titian  himself 
engraved  on  copper  and  on  wood,  but  this  may  well  be  questioned. 

We  must  now  briefly  advert  to  Titian's  individual  works,  taking 
them  in  approximate  order  of  time,  and  merely  dividing  portraits 
from  other  pictures.  Details  already  given  indicate  that  ne  did  not 
exhibit  any  extreme  precocity ;  the  earliest  works  which  we  proceed 
to  mention  may  date  towards  1605.  In  tho  chapel  of  S.  Rocco, 
Venice,  is  his  Christ  Carrying  the  Cross,  now  greatly  dilapidated, 
which  was  an  object  of  so  much  popular  devotion  as  to  produce 
offerings  which  formed  the  first  funds  for  building  the  Scuola  di 
S.  Rocco  ;  in  the  scuola  itself  is  his  Man  of  Sorrows.  Tho  singu- 
larly beautiful  picture  (see  Schools  cur  Painting,  voL  xxi.  p.  436, 
fig.  16)  in  the  Borgbese  Palace  in  Rome,  commonly  named  Divine 
-and  Human  Love  (by  some,  Artless  and  Sated  Love),  bears  some 
obvious  lelation  to  the  style  of  Palma  Vecchio.  The  story  goes  that 
Titian  was  enamoured  of  Palma's  daughter;  but  nothing  distinct 
on  this  point  is  forthcoming.  The  Tribute  Money  (Christ  and  the 
Pharisee),  now  in  tho  Dresden  gallery,  dates  towards  1506 ;  Titian  is 
said  to  have  painted  this  highly  finished  yet  not  "niggling"  picture 
in  order  to  prove  to  some  Cerman*  that  tho  effect  of  aetafl  could  be 
produced  without  those  extreme  minutiw  which  mark  the  style  of 
Albert  Durcr.  Tho  St  Mark  in  the  church  of  the  Salute— the 
evangelist  enthroned,  along  with  SS.  Sebastian,  Roch,  Cosmo,  and 
Damiano — a  plcturo  much  in  the  style  of  Giorgione,  belongs  to 
1512.  Towards  1516  was  printed,  also  in  the  same  class  of  style, 
the  Three  Ages,  now  in  Biii^rweter  House, — a  woman  guiding  the 
fingers  of  a  shepherd  on  a  nod-pipe,  two  sleeping  children,  a  cupid. 
an  old  man  with  two  skulls,  and  a  second  shepherd  in  the  distance, 
—one  of  the  most  poetically  impressive  among  all  Titian's  works. 
Another  work  of  approximate-  date  was  the  Worship  of  Venus,  iri 
the  Madrid  museum,  showing  a  status  of  Venus,  two  nymphs, 
numerous  rupids  hunting  a  bare,  and  other  figures.  Two  of  the 
lxmdou  National  Gallery  pictures— the  Holy  Family  and  St  Cathe- 
rine and  the  Noli  Me  Tangere — were  going  on  at  much  the  earns 
time  as  the  great  Assumption  of  tho  Madonna.  In  1521  Vecclli 
fiuished  a  painting  which  had  long  been  due  to  Duke  Alphonso  of 
Forrara,  probably  the  Bacchanal,  with  Ariadne  dozing  over  her 
wine -cud,  which  is  now  in  Madrid.  The  famous  Bacchus  and 
Ariadne  in  the  National  Gallery  was  produced  for  tho  same  patron, 
in  1523.  The  Flora  of  the  Uffizi,  the  Venus  of  Darmstadt,  a:id  the 
lovcly  Venus  Anadyomene  of  the  Bridgewater  Galkry  may  date  a 
year  or  so  earlier.  Another  work  of  1523  is  the  stupendous  Kn- 
tombment  of  Christ  in  tho  Louvre,  whose  depth  of  eolour  and  of 
shadow  stands  as  the  pictorial  equivalent  of  individual  facial 
exprvssion  ;  the  same  composition,  a  leas  admirable  work,  appears 
in  the  Manfrini  Gallery.  The  louvre  picture  conies  from  the 
Gonzaga  collection  and  from  the  gallery  of  Charles  I.  in  White- 
hall In  1530  Titian  completed  tho  St  Peter  Martyr  for  tho 
church  of  SS.  Giovanni  o  Paolo  ;  for  this  work  he  bora  off  tin 
prize  in  competition  with  Palma  Vecchio  and  Pordcnone.  Of  all 
his  pictures  this  was  the  most  daring  in  design  of  action,  while 
it  yielded  to  none  in  general  power  of  workmanship  and  of  fciling. 
It  showed  the  influence  of  Michelangelo,  who  was  in  Venice  while 
Vecelli  was  engaged  upon  it  A  calamitous  fire  destroyed  it  in 
1867  ;  the  copy  of  it  which  has  taken  its  place  is  the  handiwork  ot 
CarJi  da  Cigoh.  To  1530  belongs  also  the  Madonna  del  Coniglio 
(Louvre),  painted  for  Gonzaga  ;  to  1536  the  Venus  of  Florence  ; 
to  1533  the  portraits  of  the  Twelve  Cessars,  for  Gonzaga;  and 
to  1539  the  Presentation  of  the  Virgin  in  the  Temple, — one  of  th  - 
conspicuous  examples  in  the  Venetian  academy,  yet  not  of  the 
first  interest  or  importance.  About  1540  were  dona  the  forcibl- 
but  rather  uninspired  paintings  for  S.  Spirito,  Ver.ice,  now  in  tho 
church  of  the  Salute— Cain  Killing  Abel,  the  Sacrifice  of  Abraham, 
and  David  and  Goliath  ;  In  1543  the  Ecce  Homo  of  tho  Vienna 
gallery,  whero  Aretino  figures  as  Pilate.  The  Venus  and  Cupid 
of  Florcnco,  the  Venus  of  Madrid,  and  the  Supper  of  Enimaus  in 
tho  Louvro  were  still  in  hand,  or  just  completed,  when  Titian 
was  summoned  to  Augsburg  in  1547.  In  1554  he  sent  to  Philip 
II.  in  England  a  second  Danae  and  a  Venus  and  Adonis.  About 
the'  same  time  he  sent  to  Charles  V.  a  Trinity  (or,  as  Titian 
himself  termed  it,  Last  Judgment),  which  represented  the  emperor, 
with  h'rs  family  and  others,  all  in  shrouds,  praying  to  the  God- 
head ;  Moses  and  various  other  personages  are  also  portrayed. 
This  was  tho  object  uixin  which  Charles  continued  to  keep  his  eyes 
fired  until  the  film  of  death  closed  on  them.  Later  pictures,  from 
1558  onwards,  are  the  Martyrdom  of  St  Lawrence,  Christ  Crowned 
with  thorn*  (Louvre),  Diana  and  Action,  Diana  and  C'llisto, 
Jupiter  and  Antispe,  the  Magdalene,  Christ  in  tho  Gardui,  and 
Europa.— the  last  six  for  Philip  II. ;  of  the  two  Diana  subject*  there 
are  duplicate*  in  London  and  in  Vienna.  Philip,  it  will  be  observed, 
was  equally  au  fait  with  nuditifn  and  with  sanctities.  Thy  Jupiter 
and  Antiope,  now  much  restored,  is  commonly  called  La  Venn*  del 
Pardo,  having  at  first  been  in  the  Pardo  Palace.  The  Magdalene 
hero  spoken  of  (1561)  *eem»  to  be  the  picture  now  in  the  Uffizi 
of  Florcnc*  ;  Titian,  in  one  of  hi*  letters,  said  that  it  was  the  moat 
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noo ular  picture  he  h»4  ever  peinted.  In  1588  Vecelll  offered  to 
Philip  IL  hia  Lut  8uprer,  which  had  been  in  hand  for  ai-  yarn  ; 
it  wm  cut  down  in- the  Eicorul  to  mit  a  particular  apace,  and 
c?er«  sow  little  noticeable  beyond  the  fine  grouping.    T'»»  8t 


ti*  Escxial.  One  of  the  router's  lateat  pictures  \1574-75)  ie  in 
Madrid,  and  comtaemoratea  the  Battle  ofL«pt>.;o;  it.  is  a  work 
:f  failing  power— but  etill  the  power  of  a  Titian.  Two  of  the 
mosaics  is  8t  Mrrk'a  church,  Vonice,— tho  Mark  in  pontiScale, 
end  the  sword-sheathinp;  angel  .on  the  rigat  of  the  high  altar,— are 
iftsr  Vecelli'a  deeigni ;  but  they  are  contrary  to  the  true  spirit  of 
--.*aic  work,  and  the  Mark  in  especial  is  a  decided  eyeaore. 

We  now  turn  to  the  portraits, — vorks  so  great  in  style,  so  stately, 
aud  in  the  best  sense  so  simple  in  perception  and  feeling  that,  after 
sllowing  everything  which  c:.n  be  said  on  behalf  of  some  other 
-.outers  of  the  craft,  such  as  Raphael,  VeUttjuez,  Rubens,  and 
Rembrandt,  ono  is  still  compelled  to  say  that  Titian  stands  on  the 
whole  supreme.  Amonp  the  highest  examples  ere — Alphonso,  duke 
cf  Ferrara  (Madrid) ;  the  same  duke  and  his  second  wife  Laura 
Disnti  (Loam),  commonly  called  Titian  and  his  Mistress ;  Francis 
I.  (Louvre),  painted  towards  1536,  but  not  from  direct  sittings,  for 
Titian  neTer  saw  the  French  king ;  various  likenesses  of  himself, 
one  of  about  1542,  and  another  of  1582  ;  Paul  III.,  alio  the  same 
pope  with  his  grandsons  Cardinal  Alessandro  and  Duke  Ottavio 
(Naples), — the  former,  dona  in  about  four  weeks,  was  presented  to 
the  pontiff  in  May  1543,  aud  cost  two  gold  ducats  ;  Pietro  Aretino 
(Pitti) ;  Titian's  daughter  Lavinia  (with  a  fan  in  the  Dresden 
gallery,  with  a  jewelled  casket  in  Lord  Cowper'e  collection) ;  the 
Cornaro  Family  (Alnwick  Castle) ;  L'Horomo  an  Oant  (Louvtb), 
an  unknown  personage,  youthful  and  handsome,  the  iu  pint  ultra 
of  portraiture  ;  8aneovino,  Eleouora  duchess  of  Urbino,  Francesco 
•take  of  Urbino,  Catherine  Cornaro  queen  of  Cyprus  (these  four  are 
:n  the  Uffiii) ;  Charles  V.  on  horseback  (Madrid) ;  Cardinal  Bembo 
(Xaples),  discovered  in  an  uncared-for  condition  in  1878,  very 
unlike  the  portrait  in  the  Barberini  Gallery.  The  female  portraits 
dono  by  Titian  are  few,  and  are  almost  invariably  of  women  of 
exalted  rank.  Of  Ariosto,  with  whom  Titian  was  intimate  in 
Ferrari,  though  there  may  probably  have  been  nothing  approach- 
ing to  a  romantic  friendship  between  them,  the  painter  is  said  to 
have  done  three  portraits.  Much  uncertainty,  however,  besets  this 
matter.  One  of  the  three  appears  as  a  woodcut  in  an  edition  of  the 
Orlando  Furioso.  A  second,  now  at  Coliham  Hall,  corresponds 
with  the  woodcut  likenves,  and  is  signed  "  Titianus  F."  Tho 
third,  a  work  of  admir.ble  beauty,  and  a  most  fitting  likeness  of  a 
poet,  is  in  the  National  Gallery  of  London.  It  is  difficult,  how- 
ever, to  reconcile  the  features  here  with  the  other  portraits,  and 
some  connoisseurs  do  not  admit  that  the  work  is  really  a  Titian. 

Avtkorltia.— tat  English  readers,  the  lift  ami  T<r-ri  «/  Titian  hy  Crowe 
ssd  Cavatcaselle  (l 577)  has  suj»rw3«<J  all  previous  worxi,  »ueh  ai  those  of 
Sir  Abraham  Homo  (5879)  and  Ncrtheoto  (1S.W).  Mr  Joes&h  Gilbert's  book, 
Cadorx,  cr  Tlt^ut  Country  (1869),  mppliet  many  Interesting  ilde-llgliU  »n  the 
tnbject   Mr  R.  F.  Heath's  monogrspTi  (ISM)  la  foui.de  1  ::-Mr  on  Crown  and 


anJ  on  Gilbert,  ana  fornu  a  ren- 
ew the  u«i:al  aothoriUea-Tieo^,  Ridolfl.  Lanrl,  ue.     (W.  M.  B.) 

TITLES  OF  HONOUR  are  words  and  phrases  used 
for  marking  and  distinguishing  the  rank  or  station  of 
the  persons  to  whom  they  are  assigned  and  appropriated. 
Whatever  may  have  been  their  actual  or  verbal  origin,  it 
is  certain  that  among. nations  which  have  made  any  con- 
siderab'le  progress  in  civilization  their  immediate  derivation 
has  been,  in  the  great  majority  of  cases  from  some  kind  of 
public  office  or  employment.  As  Mr  Freeman  has  pointed 
out,1  the  principal  exceptions  I.-  this  rule  are  the  merely 
complimentary  additions  which  it  is  usual  to  accord  in 
Europe  and  America  to  porsons  who  have  no  ascertained 
place  or  precedence  in  the  social  scale.  Among  ourselves 
"mister"  or  "master"  (maoister)  and  its  feminine  equiva- 
lents, and  on  the  Continent  tinner,  seilor,  and  rieur  (tenior) 
and  their  feminine  equivalents,  are  the  leading  examples. 
They  are  employed  simply  to  avoid  the  necessity  of  calling 
those  to  whom  they  are  applied  by  their  proper  names 
only,  and  are  not  indicative  of  any  special  rank  or 
station.  In  France,  however,  maUre,-  which  answers  to 
our  mister  or  master,  is  the  professional  designation  of  an 
avocat,  and  in  England  "sir,"  which  answers  to  signor, 
tenor,  and  tuntr,  is  tho  appropriate  prefix  to  the  Christian 
name  aud  surname  of  a  baronet  or  a  knight*  Of  tho 
derivatives  of  dominus — don,  donna,  and  dame — the  last 
in  French  compounded  like  sieur  with  the  possessive  pro- 
1  In  Longmans  May.,  vol  H.  p.  477  #?. 


?oun  in  ordinary  speech  «T>d  appearing  in  madame  as 
the  feminine  equivalent  of  ruomieur,  much  tha  same 
may  be  said  as  of  the  derivatives  of  magitter  and  itnior. 
And,  fl though  our  word  "lord"  has  a  special  reference  to 
the  House  of  Lords,  as  the  German  Herr  has  to  the 
Htrrtnhaut  in  certain  of  its  uses,  it  largely  partakes  of 
the  character  which  belongs  to  them.  Its  derivation  is 
analogous  to  theirs,  and  within  somewhat  narrower  limits 
it  is  almost  as  indiscriminately  employed.  More  strictly 
lord  and  lady  are  the  equivalent*  of  baron  and  baroness, 
the  fifth  grade  of  the  British  peerage.*  But  colloquially 
it  is  applied  to  all  grades  of  the  peerage  except  the  first ; 
and,  though  duchesses  are  not  called  ladies  in  society, 
dukes  arc  unquestionably  lords  in  their  capacity  as  members 
of  the  second  chamber  of  the  legislature.  Certain  of  the 
sons  and  daughters  of  peers  are  lords  and  ladies  by  courtesy, 
while  the  wives  of  baronets  are  legally  and  the  wives  of 
knights  are  conventionally  called  ladies,  although  the  wives 
of  knights  are  more  accurately  described  as  dames.  But 
besides  this  we  have  our  lord  the  king  and  our  lady  the 
queen,  lord  bishops,  lord  lieutenants,  lord  justices,  lord 
advocates,  lord  mayors,  lord  provosts,  lords  of  the  council, 
lords  of  the  treasury,  lords  of  the  admiralty,  lords  of 
manors,  and  a  variety  of  other  lords  who  have  no  neces- 
sary connexion  with  the  nobility.  Lord  and  lady  in  faci 
are  among  the  titles  of  honour  which  have  never  been 
historically  associated  with  any  particular  function.  Lord 
was  originally  in  Anglo-Saxon  hl&ford,  probably  a  corrup- 
tion of  hldfuxard,  "the  warden  of  bread."  Lady  in 
Anglo-Saxon  h  hlafdigt,  and  has  also  Borne  connection 
with  hl6f.  Neither  name  acquired  by  means  of  official 
association  any  definite  signification  beyond  the  more  or 
less  general  ascription  of  superiority.5 

It  is  exceedingly  difficult  to  distributs  titles  of  honour 
into  rigidly  distinct  categories.  The  following  is  as  near 
an  approximation  as  wo  are  able  to  make. 

I.  Supreme  Sovereign  Titles. — Among  titles  implying  sovereignty 
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the  first  place  is  occupied  by  "emperor"  and"  "king."  Under 
existing  international  arrangements  the  crowned  heads  of  Europe 
take  precidence  according  to  tho  dato  of  their  accession,  snd  their 
rank  is  precisely  the  same,  whether  their  style  h  imperial  or  royal. 
But  the  proper  meaning  of  emperor  is  the  chief  of  a  coufederatiou 
of  states  of  which  kings  are  members.  The  German  emperor  is  an 
emperor  in  this  sense,  and  he  of  course  has  precedence  of  the  kings 
of  Saxony,  Bavaria,  and  Vi'iii-temberg,  whoeo  dominions  are  in- 
cluded in  his  empire.  But  neither  ho  nor  the  emperors  of  Russia 
and  Austria  have  any  precedence  as  such  of  the  queen  of  the 
United  Kingdom  cr  the  kings  of  Italy  snd  Spain.  Originally  the 
title  of  king  was  superior  to  that  of  emperor,  and  it  was  to  avoid 
the  assumption  of  toe  superior  title  of  rex  that  tho  chief  magi- 
strates of  Rorr.o  adopted  the  names  of  Ceaar,  imptrator,  and  prtn- 
ups  to  eicr-ialize  their  authority.  As  imptrator  was  the  distinctive 
titlo  of  the  ruler  of  tho  Western  empire,  so  paai\t6t  was  the  dis- 
tinctive title  of  the  ruler  of  the  Eastern  empire,  and  the  Greek 
(!a.ffi\tCt  is  the  oxact  equivalent  of  the  Latin  rex.  The  emperor  of 
the  East  was  called  ai/rce/niTwp  as  well  as  /fao-tXevt.  But  paciktvi 
came  to  mean  the  same  at  impcraior  in  so  special  a  way  that  tho 
word  /t){  was  borrowed  to  express  what  had  grown  to  he  the.  in- 
ferior dignity  of  king.*  Under  Charlemagne  the  imperial  style  of 
Rome  and  tho  royal  style  of  Germany  were  united.'     It  was 

1  "  The  baron  alone  among  the  ranks  of  peerage  can  hardly  be  called 
official,  except  so  far  as  peerage  itself  is  an  office.  Hia  title  rather 
marks  a  rank  or  class  than  an  office ;  it  does  not  at  once  point  out  even 
the  memory  of  distinct  functions  like  those  of  the  duke,  the  marquis, 
or  the  earl  "  {I^onyman't  ilaj.,  vol.  ii.  p.  483). 

'  MtUIcr,  Led.  Sci.  Lang.,  2d  ser.,  p.  255. 

*  Freeman,  Comparative  Polities,  pp.  161-182. 

'  "The  great  triumph  \a  the  life  of  Charles  the  Creat  was  when  the 
ambassador*  of  the  Kaitem  emperor  Michael  addressed  kiru  according 
to  the  full,  Imperial  style  (Eglnhard,  Annals,  812), '  Aqulsgrani,  ubi  ad 
Imperatorem  venerunt  .  .  .  more  auo,  id  est,  Gneca  lingua,  laudes  ei 
dizerunt,  Imperatortvi  vara  ot  Basiltvm  appellants* "*  (Freeman,  Com- 
paralive  Politics,  p.  353).  ill  Freeman  noticea  also  the  great  con- 
troversy concerning  the  imperial  titles,  especially  the  word  fla<rt\tCt, 
which  arose  throe  generations  later  between  the  emperors  Basil  U>» 
Macedonian  and  Lewis  the  8eeond.  See  also  John  Lydun,  t>* 
JtfOftslrjtiius,  1,  3,  on  the  distinction  between  ri//>a*rot,  /WiXevt,  and 
atrronpiTwa  discussed  in  Freeman,  Corns.  Pol,  p.  445. 
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however,  from  Ca?sar,  which  wis  common  to  tlio  Western  and  the 
Eastern  emperor*  alike,  that  the  Teutonic  word  for  emperor — 
kiticr — was  derived.  Until  roccnt  times,  in  fact,  no  sovereign 
thought  of  calling  himself  emperor  unless  he  claimed  in  some  way 
to  represent  the  Koruan  Cicsars.  Down  to  tho  beginning  of  the- 
19th  century  a  German  emperor  who  was  not  Roman  emperor 
would  have  been  an  anomaly.  At  remote  periods  mora  than  one 
of  tho  West-Saxon  king*  called  himself  emperor  of  Britain,  and 
mora  than  one  kin;r  of  Castile  called  himscll  emperor  of  tho  Spain*. 
But  these  assumptions  appear  to  have  been  meroly  intendod  as 
protests  against  tho  assertion  of  superiority  over  them  by  tho 
Koinan  emperor*,  German  or  Greek.  Later  on  the  kings  of  Portu- 
gal called  themselves  emperor  of  tho  Indies.  But  that  title,  liko 
the  queeu  of  the  United  Kingdom's  title  of  empress  of  India,  was 
•econdary  only  and  did  not  affect  their  official  designation  in  the 
.hierarchy  of  European  sovereigns. 

The  title  of  king  does  not  suggest  any  of  the  questions  which 
have  been  raised  by  that  of  ctn)>eror.  "There  is,"  as  Mr  Freeman 
says,  "a  common  idea  of  kingship  which  is  at  onco  recognized, 
however  hard  it  may  be  to  define  it.  This  is  shown  among  other 
things  by  the  fact  that  no  difficulty  is  ever  felt  as  to  translating  tho 
word  king  and  the  words  which  answer  to  it  in  other  languages."1 
Etymologically  indeed  the  Romance  and  Teutonic  words  for  king 
have  quite  distinct  origin*.  The  Latin  rw  corresponds  to  the 
Sanskrit  rajah,  and  meant  originally  steersman.  The  Toutouic 
king  on  the  contrary  corresponds  to  the  Sanskrit  ganaka,  and 
"  simply  meant  father,  tho  father  of  »  family,  the  king  of  hi*  own 
kin,  the  father  of  a  clan,  tho  father  of  a  people."1  Ia  English 
there  is  no  feminine  form  of  king  like  kenigin,  the  feminine  form 
of  kinig  in  German.  As  the  feminine  equivalent  of  king,  queen  is 
used,  which  Prof.  Max  Muller  says  is  "tho  old  word  for  mother." 
He  also  cites  the  translation  of  tho  Bible  by  Ulfilas  in  tho  4th 
century  to  prove  its  meaning  at  that  early  period  as  wife  or  woman. 
The  queen  was  ia  fact  in  a  special  sense  "tho  woman,"  or  "the 
wife,  the  highest  of  women  and  the  highest  of  wives  in  the  king- 
dom.1 King  should  properly  describe  tho  head  of  a  nation  in 
distinction  from  the  head  of  a  tribe,  as  emperor  should  properly 
describe  the  head  of  a  confederation  in  distinction  from  ti  e  licad 
of  a  nation.  The  idea  of  territorial  sovereignty,  of  kingship  over 
a  land  instead  of  over  a  |H-opie,  grew  up  under  the  feudal  system. 
In  Britain  it  was  unknown  until  long  alter  the  .Norman  Conquest. 
William  the  Conqueror,  like  Harold  or  Edward,  was  king  of  the 
English,  and  it  was  only  from  tho  reign  of  Henry  II.  that  his 
successor*  were  transformed  into  kings  of  Englanu.  The  Eastern 
title*  of  sultan  and  shah  aro  accepted  as  equivalent  to  those  of  em- 
peror and  king  in  tho  West.  The  sovereigns  of  China  and  Japan 
are  called  emperors  both  in  common  and  in  diplomatic  parlance. 

II.  Honorary  Religion*  Titles  of  Sovereigns.—  Tho  German  em- 
perors were  formerly  styled  "defenders  of  the  church,"  while  the 
king*  of  Franco  were  called  "very  christian  majesty"  and  "eldest 
sonB  of  tho  church."  The  queen  of  England  is  "defender  of  the 
faith,"  the  emperor  of  Austria  as  king  of  Hungary  "apostolic 
majesty,"  tho  emperor  of  Russia  a*  king  of  Poland  "orthodox 
majesty,"  the  king  of  Spain  "catholic  majesty,"  and  the  king  of 
Portugal  "very  faithful  majesty."  All  these  title*  were  oripinally 
conferred  by  tho  popes.    But  tho  queen  of  the  United  Krtigdom 

1  Freeman,  Comp.  Pol.,  p.  138. 

*  Max  MUller,  Lect.  Sci.  Lang.,  2d  ser.,  p.  255.  "All  people, 
•are  those  who  fancy  that  the  name  king  has  something  to  do  with  a 
Tartar  khan  or  with  a  "  canning "'  or  "  cunning  "  man,  are  agreed  that 
the  English  eyning  and  the  Sauskrit  ganaka  both  come  from  Hie  same 
root,  from  that  widely  spread  root  whouce  comes  our  own  cyn  or  kin 
and  the  Greek  ytvoi.  The  only  question  is  whether  there  is  any  con- 
nexlon  between  eyning  and  ganaka  closer  than  that  which  is  implied 
in  their  both  coming  from  tho  samo  original  root.  That  is  to  say,  are 
we  to  snpposo  that  cyning  and  ganaka  are  strictly  tho  some  word  com- 
mon to  Sanskrit  and  Teutonic,  or  is  it  enough  to  think  that  eyning  is 
an  independent  formation  made  after  the  Teutons  had  separated  them- 
selves from  tho  common  stock  !  .  .  .  The  difference  between  the  two 
derivations  is  not  very  remote,  as  the  cyn  is  tho  ruling  idea  in  any 
rxse  ;  but  if  we  make  the  word  immediately  cognate  with  ganaka  we 
bring  in  a  notion  about  '  the  father  of  his  people '  which  has  no  plsco 
if  wo  simply  derive  cyning  from  cyn"  (Freeman,  Comp.  Pel.,  pp. 
450-I51  ;  mis  al«>  his  Sorm.  Cong.,  vol.  L  p.  583,  and  Growth  of 
the  Eolith  Constitution,  p.  171). 

*  "Tlio  kind's  wife  was  called  rejim  in  Latin  from  the  beginning; 
tut  there  is  no  English  word  answering  to  regina  :  we  have  not  and 
never  had  ayy  word  liko  the  German  kinigin.  The  queen  is  simply 
qu<-en  (cava),  woman,  wife,  the  highest  of  wivc3  in  her  husband'* 
dominions.  So  tho  carl's  wife  was  simply  the  earl's  wife  ;  tho  Nor- 
man style  of  countess  now  came  in. to  till  up  what  was  thought  a 
defect  So  with  nil  strictly  English  titles,  knight,  .-.heriff,  portreeve, 
alderman  :  they  have  no  feminine* ;  in  most  owe*  the  wife  does  not 
share  her  husband's  dignity.  But  tho  mayor,  being  a  French  title, 
ba»  his  mayoress,  just  as  the  duke  has  his  duchess  M  (Freeman  on 
"Titles,"  in  Longman.  Magazine,  vol.  U.  p.  M). 


and  the  emperor  of  Austria  alone  oraploy  them  as  port  of  their 
official  description. 

III.  Infcrivr  Titles  of  Sovereignty. — Grand-dukes  rank  noxt  to 
kings.  Grand-duko  waa  the  original  titlo  of  the  czars  and  was 
introduced  into  western  Europe  by  Popo  Pius  V.,  who  created 
Cosiwio  de'  Medici  graud-duko  of  Tuscany  in  the  last  half  of  the 
I6th  century.  There  aro  now  seven  reigning  grand-dukes  in 
Ccrmany.  Princo  and  duko  are  titles  also  borne  by  the  reigning 
chief*  of  minor  Germanic  state*.  There  aro  reigning  princes  of 
Monaco  and  Montenegro.  The  Eastern  equivalents  for  these  sub- 
ordinate titles  are  khedive,  emir,  khan,  and  bey. 

IV.  Titles  of  lYuoility.—Tiio  titles  of  tlio  greater  nobility  are 
prince,  duke,  marquis,  carl  or  count,  viscount,  and  baron,  and  most 
of  them  exist  in  all  European  empire*  ami  kingdoms.  In  tho 
United  Kingdom  there  aro  no  princes  outside  the  royal  family. 
In  Russia  there  aro  no  dukes  except  the  imperial  grand -dukes 
and. neither  marquise*  nor  viscounts.  In  Germany  there  are  no 
viscouuts.  Among  tho  .titles  of  the  lesser  nobility  or  gentry  baronet 
and  esquire  aro  peculiar  to  tho  United  Kingdom.  Knight,  chevalier, 
and  ritter  are  rerngnued  throughout  Europe,  and  as  far  as  Persia 
and  Japan.  Of  old  time  in  Scotland  baron,  now  represented  by 
laird,  was  not  a  title  of  tho  greater  nobility,  and  the  samo  may  bo 
said  of  frtikcrr  in  Germany.  Tho  peculiar  designations  of  the 
chiefs  of  some  of  the  Scottish  clans  and  Irish  septs,  as  The  Chisholm, 
Tho  O'Donoghue,  Cameron  of  Lochiel,  Maegilttciiddy  of  tho  Reeks, 
and  others  must  also  be  included  among  titles  of  honour.  It 
would  be  improper  to  prefix  " mister,"  or  to  affix  "  esquire, "  to 
their  names  in  addressing  them  either  orally  or  in  writing,  and 
their  wives  are  always  called  madam.  Pasha,  bey,  and  effendi  are 
the  most  familiar  of  the  Eastern  titles  of  nobility.  Tho  ecclesi- 
astical titles  of  archbishop,  bishop,  dean,  Ac,  and  tho  military 
and  naval  title*  of  field-marshal,  admiral,  general,  colonel,  major, 
captain,  Ac,  aro  common  to  all  the  countries  of  Europe,  and 
aro. expressed  by  words  in  their  several  languages  which  aro  tho 
precise,  equivalent*  of  each  other.  But  thoir  incidentally  dignified 
character  is  so  overshadowed  by  their  essentially  administrative 
character  that  they  ran  be  regarded  as  titles  of  honour  only  in  tho 
same  senso  as  the  titles  of  officers  of  state  or  justice. 

To  tho  foregoing  titles  of  honour  may  be  added  the  large  assort- 
ment of  complimentary  epithets  which  aro  attendant  on  them,  and 
which  aro  Used  as  alternatively  descriptive  of  the  persona  by  whom 
they  are  borne.  Tho  Roman  Caesars  were  by  decree  of  the  senate 
called  in  Latin  augustut,  or  sacred,  which  was  rendered  in  Greek 
by  et^aarln,  or  adorable.  They  were  also  habitually  styled  din, 
pius  and/c.'i'jr,  clcmens,  tranquillus,  and  sanetissimus.  Aumuttalis 
majexicu  and  a-yi'o  /WiXcia  were  among  tho  styles  of  tho  VVestcrn 
and  Eastern  emperors  respectively.  Majesty,  sacred  majesty,  or 
Ciesarean  majesty,  was  the  peculiar  title  of  the  emperor*,  and  it 
was  not  assumed  by  any  of  tho  other  sovereigns  of  Europe  until 
comparatively  modern  times.  But  it  is  said  to  have  been  adopted 
in  Franco  as  early  as  the  reign  of  Louis  XI. ;  in  England  the  first 
king  who  used  it  was  Henry  V 1 1 1.  Before  that  the  kings  of  Eng- 
land ha  l  been  called  grace  and  highness,  and  sometimes  excellent 
graco  and  kingly  highness.  All  emperors  are  now  imperial  majes- 
ties, and  all  kings  majesties,  while  grand-dukes,  royal  highnesses, 
and  all  inferior  reigning  ]>otentates  are  highnesses  of  one  sort  or 
another.  Imperial  or  royal  highness  is  the  proper  titlo  of  the  sons 
and  daughters  of  emperors  and  kings,  serene  highness,  or  highness 
merely,  being  that  of  the  member*  of  princely  families.  The 
German  holteii,  although  it  is  commonly  employed  as  tho  equivalent 
of  highness  or  altesse,  has  a  special  signification  of  its  own.  It 
holds  an  intermediate  rank  between  alttsse  royal  or  royal  highness 
and  tilUsne  sirtnissime  or  screno  highness,  unless  it  is  qualihW  by 
the  adjectives  kaiserl icke  or  konigliche.  For  many  years,  however, 
it  has  been  appropriated  to  the  less  important  reigning  and  the 
mediatized  princely  houses,  to  distinguish  them  from  tho  princely 
houses  of  new  creation  and  the  mediatized  countly  houses  to  whom 
the  titles  of  durchlaiteht  and  erlaucht  are  severally  assigned.  In 
the  United  Kingdom  grace  is  tho  titlo  of  dukes  and  duchesses,  and 
lordship  and  ladyship  of  all  other  grade*  of  tho  peerage  and  tho 
bearers  of  courtesy  titles  of  superior  rank  to  any  ono  of  them. 
Dukes  and  duchesses  are  styled  most  noble,  marquises  and  mar- 
chionesses most  honourable,  and  all  other  peers  and  peeresses,  lords 
and  ladies  by  courtesy  ;  privy  councillors  and  tho  lord  mayor  of 
London  are  styled  right  honourable.  Honourable  is  the  tttle  of 
tho  younger  sons  of  earls,  tho  sons  and  daughters  of  viscounts  and 
barons,  and  tho  judges  of  tho  High  Court  of  Justice.  Archbishops 
are  most  reverend,  bishops  right  reverend,  deans  very  reverend, 
archdeacons  venerable,  and  all  clergymen  reverend.  The  pope  is 
hi*  holiness,  and  cardinals  aro  eminences.  Viceroys,  ambassadors, 
and  governors  are  cxcedleucies.  But  wo  have  not  yet  rivalled  the 
nice  gradations  in  the  descending  scale  of  illustres,  spedabUes,  clar- 
issimi,  prrfeetistimi,  and  egrtqii  which  characterized  the  official  or 
administrative  hierarchy  of  the  later  Roman  empire.     (F.  DR.) 

TITMOUSE  (Anglo-Saxon  Mcue  and  Tytnuue,  German 
Jfeue,  Swedish  Mes,  Dutch  Mets,  French  Mhattge),  the 
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namo1  long  in  use  for  several  species  of  small  English 
birds,  which  are  further  distinguished  from  one  another 
by  some  characteristic  appellation.  These  go  to  mako  up 
the  genua  Parut  of  Uunxua,  and  with  a  very  uncertain 
number  of  other  genera  form  the  Family  Paridx  of 
modern  ornithology.  Ita  limits  are,  however,  very  ill- 
defined  ;  and  here  only  the  species  best  known  to  English 
readers  can  be  noticed. 

Tlie  first  to  bo  mentioned  is  that  called  from  ita  comparatively 
Urgo  size  tho  Great  Titmouse,  P.  major,  but  known  also  in  many 
parts  as  the  Oxeye,*  conspicuous  by  ita  black  head,  white  cheeks, 
and  yellow  breast,  down  which  runs  a  black  lino,  while  in  spring 
the  cock  makes  himself  heard  by  a  loud  lore-note  that  resembles 
the  noise  made  in  sharpening  a  saw.  It  is  widely  distributed 
throughout  the  British  Islands,  and  over  nearly  the  whole  of 
Europe  and  northern  Asia.    The  next  is  the  Blue  Titmouse,  Blue- 

Itf'namea  are  so  characteristic  as  to  make  any  description  needless. 
A  third  common  species,  but  not  so  numerous  as  either  of  the 
foregoing,  is  the  Coal-Titmouse,  P.  titer,  distinguished  by  its  black 
cap,  whits  cheeks,  end  white  napo.  Some  interest  sttachoa  to  this 
specie*  because  of  the  difference  observable  between  tho  raoa  in- 
habiting the  scanty  remnants  of  tho  ancient  Scottish  forests  and 
that  which  occurs  throughout  the  rest  of  Britain.  The  former  is 
more  brightly  tinted  than  the  latter,  having  a  clear  bluish  grey 
mantle  and  the  lower  part  of  the  back  greenish*'  hardly  either  of 
which  colours  are  to  bo  seen  in  the  same  parts  of  more  southern 
examples,  which  last  have  been  described  aa  forming  a  distinct 
species,  P.  britannicus.  But  it  is  to  be  observed  thst  the  denizens 
of  the  old  Scotch  fir-woods  are  nearly  midway  in  coloration  between 
the  dingy  southern  birds  and  those  which  prevail  over  the  greater 
part  of  the  Continent  It  would  therefore  seem  unreasonable  to 
speak  of  two  species  only  :  there  should  be  either  three  or  one,  and 
toe  latter  alternative  is  to  bo  preferred,  provided  ths  existence  of 
the  local  races  bo  duly  recognized.  Much  the  same  thing  is  to  be 
noticed  in  the  next  species  to  be  mentioned,  the  iiarsh-Titmouso, 
P.  paluttris,  which,  sombre  as  is  ita  plumage,  is  subject  to  con- 
siderable local  variation  in  its  very  extensive  range,  and  hes  been 
called  P.  bortalit  in  8candinavia,  P.  alpalru  in  the  Alps,  and  P. 
lujubru  in  southeastern  Europe,  to  ssy  nothing  of  forms  like 
P.  baiealenris,  P.  camchaiktnnt,  and  others,  whoso  names  denote 
its  local  variations  in  northern  Asia,  while  no  great  violence  is 
exercised  if  to  these  bo  tucked  on  P.  atrieapilla  with  several 
geographical  races  which  inhabit  North  America,  A  fifth  British 
species  is  the  rare  Crested  Titmouse,  P.  eristatui,  only  found  in 
limited  districts  in  Scotland,  though  common  enough,  especially 
in  pine-woods,  in  many  parts  of  Europe. 

It  i»  imnossible  to  stnto  how  many  species  of  Pants  exist,  their 
recognition  at  present  being  wholly  subiectivo  to  the  view  taken 
by  the  investigator  of  the  group.  It*  latest  monographer  is  Dr 
Cadow  {Cat.  li.  Br.  ilutttum,  vhi.  pp.  3-53),  who  recofftiirea  forty- 
eight,  besides  several  sub-species.  North-American  ornithologists 
include  some  fifteen  ss  inhabitants  of  Canada  and  the  United  8tates  ; 
but  scarcely  two  writers  agree  on  this  point,  owing  to  the  existence 
of  so  many  local  forms.  Of  the  species  inhabiting  tho  Indian  and 
Ethiopian  Regions  there  is  no  space  here  to  treat,  and  for  the  same 
reason  the  presumably  allied  forms  of  Australia  and  Now  Zealand 
mast  be  left  unnoticed.  Daring  the  greater  part  of  the  year  tho 
various  species  of  the  genus  /Vines  associate  in  family  parties  in  a 
way  that  has  been  already  described  (Bihdm,  vol.  iii.,  p.  7fl6\  and 
only  break  up  into  isurs  at  the  beginning  of  tho  bre-dvug.aeaaon. 
The  nests  are  nearly  always  placed  in  a  WIow  stump,  and  consist 
of  a  mass  of  moss,  feathers,  and  hair,  the  las',  being  worked  almost 
into  a  kind  of  felt  Thereon  tho  eg^s,  cften  to  the  number  of  eight 
or  nine,  are  laid,  and  these  have  s  translucent  white  shell,  freckled 
or  spotted  with  rust-colonr.  The  first  plumage  of  the  young 
closely  resembles  that  of  the  parents  ;  but,  so  far  as  is  known,  it  has 
slways  s  yellower  tinge,  very  apparent  on  the  parts,  if  there  be 
such,  which  in  tho  adult  are  whit".  Few  birds  are  more  rest'.nsr 
in  disposition,  and  if  "  irritability  "  be  the  test  of  high  organiza- 
tion, as  a  much  bepraised  systematist  asserts,  the  Paridm  should 
stand  very  nesr  the  top  of  the  list  Most  of  the  European  species 
and  some  of  the  North-American  become  familiar,  haunting  the 
neighbourhood  of  houses,  especially  in  winter,  and  readily  availing 


1  The  prefix  "Tit,"  by  heedless  writers  often  used  slone,  though 
equally  proper  to  the  Titlark  (cf.  PiMT,  vol.  xix.  p.  112),  is  perhaps, 
cognate  with  the  Greek  rcrft,  which  originally  meant  a  small  chirping; 
bird  (Ann.  A'at.  Hillary,  ser.  4,  x  p.  227),  sod  has  s  diminutive  form 
in  tho  Icelandic  Titlingnr — the  English  or  st  least  Scottish  Titlir.^. 
It  Is  by  tslse  snslngy  thst  the  plural  of  Titmouse  is  made  Titmice ;  it 
should  b*  Titmmtn.  A  nickname  is  rery  often  added,  aa  with  many 
ether  familiar  Fnglt.h  bin).,  and  in  this  ea-e  it  is  "Tore." 

*  The  signification  of  this  name  is  obscure.    It  may  perhaps  be 
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themselves  of  such  scraps  of  food,  about  the  nature  of  which  they 
are  not  particular,  as  they  can  get'  By  gardeners  every  Tit- 
mouse  is  generally"  regarded  as  an  enemy,  (or  it  is  supposed  to-  do 
infinite  damage  to  the  buds  of  fruit-trees  and  bushes ;  but  the 
accusation  is  wholly  false,  for  ths  buds  destroyed  ars  always  found 
to  bo  those  to  which  a  grub— the  bird's  real  object — has  got  access, 
so  that  there  can  bo  little  donbt  that  tho  Titmouse  Is  a  great 
benefactor  to  the  horticulturist,  and  hardly  ever  more  so  than 
when  the  careless  spectator  of  its  deeds  is  supposing  it  to  be  bent 
on  mischief. 

Akin  to  the  genns  Parui,  but  in  many  respects  differing  from  it, 
is  AertduUt,  containing  that  curious-looking  bird  the  Long-tailed  or 
Bottle-Titmouse,  with  its  many  local  races  or  species,  which  must 
be  here  passod  over  without  a  word.  The  bird  itself,  having  it* 
tail  longer  than  ita  body,  is  unlike  any  other  found  in  ths  northern 
hemisphere,  while  its  nest  is  a  perfect  marvel  of  construction, 
being  in  shape  nearly  oral  with  a  small  bole  in  ono  sido.  The 
exterior  is  studded  with  pieces  of  lichen,  worked  into  a  firm  texture 
of  moss,  wool,  and  spiders'  nests,  and  the  inside  is  rrofusoly  lined 
with  soft  feathers— 2370  having  been,  says  Margillvray,  counted 
in  one  example.  Not  inferior  in  beauty  or  ingenuity  is  the  nest 
built  by  "the  Pendulino  Titmouse,  AljUhaiut  pendulinus,  of  ths 
south  of  Europe,  which  differs,  however,  not  merely  in  composition 
but  In  b^ing  suspended  to  a  bough,  while  the  former  is  nearly 
always  placed  between  two  or  more  branches. 

The  so-called  Bearded  Titmouse,  Panurut  biarmicw, 
has  habits  wholly  unlike  those  of  any  of  tho  foregoing, 
and  certainly  does  not  belong  to  the  Family  Parxdx, 
though  its  real  affinity  has  not  yet  been  clearly  shown. 
It  was  formerly  found  in  many  parts  of  England,  especially 
in  the  eastern  counties,  where  it  bore  the  name  of  Reed- 
Pheasant4;  but  through  the  draining  of  meres,  the  destruc- 
tion of  reed-beds,  and  (it  must  be  added)  the  rapacity  of 
collectors  it  now  only  exists  as  a  native  in  a  very  few 
localities.  It  is  a  beautiful  little  bird  of  a  bright  tawny 
colour,  variegated  with  black  and  white,  while  the  cock  is 
further  distinguished  by  a  bluish  grey  head  and  a  black 
tuft  of  feathers  on  each  side  of  the  chin.  Its  chief  food 
seems  to  be  the  smaller  kinds  of  freshwater  molluska, 
which  it  finds  among  the  reed-beds  it  seldom  quits. 

The  general  affinities  of  the  Parid*  seem  to  lie  rather 
with  the  Sittid*  (//.  NtrTHATcn,  voL  xvii.  p.  665)  and 
the  Tree- Creepers ;  and  those  systematise  who  would 
ally  them  to  the  Laniidx  (Shrikh,  vol.  xxi.  p.  845),  or 
still  more  interpose  the  last  between  the  former  Families, 
have  yet  to  find  grounds  for  so  doing.  (a.  X.) 

TITUS.  Dy  this,  his  Roman  pnenomen,  is  usually 
known  the  oloventh  of  the  Twelve  Caesars,  Titus  Fiavius 
Sajlnus  Vbspasiancs,  emperor  from  79  to  81  a.d.  With 
his  father  Vespasian,  who  rose  to  empire  from  the  camp, 
began  the  Flavian  line  of  emperors,  the  last  three  Caesars. 
Titus  was  born  in  40,  the  year  of  the  assassination  of  the 
fourth  Caesar,  Cains  Caligula,  and  was  brought  up  in  the 
household  of  Claudius,  with  that  emperor's  son,  Britanni- 
cus.  There  was  a  story  that  he  was  dining  at  Nero's 
table  when  Britannicus  was  poisoned,  and  that  ho  himself 
tasted  the  fatal  cup,  and  had  in  consequence  a  serious 
illnees.  Some  time  afterwards  ho  erected  two  statues  to 
tho  young  prince's  memory.  Educated  in  the  imperial 
court,  he  was  thoroughly  trained  in  all  elegant  accom- 
plishments :  ho  could  speak  Greek  fluently,  and  could 
compose  verses ;  he  was  a  proficient  in  music ;  ho  could 
write  shorthand,  and  could  imitate  handwriting  so  skil- 
fully that  he  used  to  say  that  ho  might  have  been  a  most 


*  Persons  fond  of  watching  the  habits  of  birds  msy  with  little 
troublo  provide  a  pleasing  spectacle  by  adopting  the  plan,  practised 
by  the  lsto  Mr  A.  K.  Knox,  of  hanging  a  lump  of  suet  or  tallow  by  a 
short  string  to  the  end  of  a  flexible  rod  stuck  sslant  into  the  ground 
closo  to  the  window  of  a  sitting-room.  It  Is  seldom  long  before  s 
Titmouse  of  some  kind  finds  the  dsinty,  snd  once  found  visits  are 
made  to  it  until  every  moreel  is  picked  off.  Tho  attitudes  of  the  birds 
as  they  cling  to  the  swinging  lure  are  rery  diverting,  end  noco  but  a 
Titmouse  can  succeed  in  keeping  a  foothold  cpon  it 

*  The  common  nsraes  glren  to  this  bird  sre  so  very  inspplicsble 
thst  It  Is  •  pity  that  "  Bllerella  "  (from  ssVer,  an  osier)  bestowed  opon 
it  by  Sir  T.  Browne,  ita  original  discoverer,  cannot  be  restored. 
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successful  forger.  Ho  was  very  handsome,  with  a  fine 
commanding  expression,  and  a  vigorous  frame,  well 
trained  in  all  the  exercise*  of  a  soldier.  As  a  young  man 
he  served  with  credit  in  Germany  and  in  Britain,  and  he 
practised  at  the  bar.  Soon  be  had  the  command  of  a 
legion,  and  joined  his  father  in  Syria;  he  took  an  active 
part  in  the  Jewish  war,  capturing  several  important  fort- 
resses, among  them  Taricha:»  and  Gamala.  In  68  he 
went  at  his  father's  bidding  on  a  visit  of  congratulation 
to  the  newly  proclaimed  emperor,  Galba ;  but,  hearing  of 
Galba's  death  and  of  the  general  confusion  in  the  Roman 
world,  ho  returned  to  his  father  in  Palestine,  having  in 
the  meantime  consulted  the  oracle  of  tho  Paphian  Venus 
as  to  bis  prospects  and  received  a  favourable  answer. 
In  the  following  year  Vespasian,  who,  through  his  son's 
pleasing  manner  and  adroit  management,  had  made  a 
friend  of  Mucianus,  the  governor  of  Syria,  became  em- 
peror, and  left  Titus  to  finally  settle  the  Jewish  war  by 
tho  capture  of  Jerusalem.  Titus  conducted  the  siege  of 
the  city,  which  for  some  months  was  defended  amid  in- 
credible horrors,  with  signal  ability,  and  took  and  destroyed 
it  in  September  70.  The  army  saluted  their  victorious 
general  by  the  title  of  "imperator";  in  tho  East  Titus 
was  now  supreme,  and  practically  emperor. .  On  his  return 
to  Italy  by  way  of  Alexandria  he  fell  in  with  that  strange 
professor  of  mystical  philosophy  and  magic,  Apollonius  of 
Tyana,  and  listened,  it  is  said,  to  his  pedantic  talk  and 
advice.  As  soon  as  he  arrived  at  Rome  thcro  was  the 
usual  triumph'  for  a  decisive  victory,  and  both  father  and 
son  shared  it.  On  the  arch  of  Titus,  as  it  is  called, 
erected  some  few  years  afterwards  (see  vol.  xx.  p.  830), 
may  still  be  seen  sculptured  representations  of  Jewish 
captives  and  of  the  captured  trophies.  Titus  was  now 
formally  associated  with  his  father  in  the  government,  with 
the  title  of  Cssar,  and  during  the  nine  remaining  years  of 
Vespasian's  reign  he  controlled  the  administration,  and 
was  in  fact  emperor.  Ho  was  anything  but  popular  j  he 
had  tho  character  of  being  luxurious,  self-indulgent,  pro- 
fligate, and  crueL  Summary  execution  of  obnoxious  per- 
sons seems  to  have  been  not  uncommon.  There  wa3  a 
had  scandal  too  about  his  connexion  with  the  shameless 
Jewish  beauty  Berenice,  the  sister  of  tho  Agrippa  of  the 
Acts  of  the  Apostles ;  both  brother  and  sister  followed 
Titus  to  Rome,  and  were  allowed  to  reside  in  tho  imperial 
palace.  Public  opinion  at  Rome  was  outraged,  and  Titus, 
though  he  had  promised  Berenice  marriage,  felt  obliged 
to  send  her  back  to  tho  East  Vespasian  died  in  79, 
leaving  his  son  a  safe  throne  and  a  well-filled  treasury. 
The  forebodings  of  tho  people  were  agreeably  disappointed, 
for  Titus,  who,  it  was  feared,  would  be  a  second  Nero, 
was  known  as  the  "  love  and  delight  of  mankind."  It  is 
possible  that  his  popularity  was  in  some  degrco  duo  to 
tho  fears  which  tho  depravity  of  his  brother  Domitian, 
who,  it  was  known,  was  to  succeed  him,  had  begun  to 
excite ;  but  he  had  tho  tact  to  make  himself  liked  by  all. 
He  seems  to  have  been  thoroughly  kindly  and  good- 
natured  ;  he  delighted  in  giving  splendid  presents,  and 
his  memorable  saying,  "  I  have  lost  a  day,"  is  said  to  have 
been  uttered  one  evening  at  tho  dinner  table  when  he 
suddenly  remembered  that  ho  had  not  bestowed  a  gift  on 
any  one  that  day. 

Titus,  like  his  father,  spent  money  on  great  public  works 
and  in  adding  to  tho  magnificence  of  Rome.  The  Colosseum 
was  completed  and  dedicated  in  his  reign,  with  combats  of 
gladiators,  ghows  of  wild  beasts,  and  sham  sea-fights  and 
representations  of  some  of  the  great  Greek  naval  battles. 
He  gavo  tho  city  what  we  should  now  call  "a  people's 
palace"  in  his  splendid  baths,  which  surpassed  thoso  of 
Agrippa  and  of  Nero,  and  supplied  tho  mob  with  every 
luxurious  appliance  tree  of  cost 


During  his  reign,  in  79,  occurred  the  memorable  erup- 
tion of  Vesuvius  which  destroyed  Herculaneum  and 
Pompeii  Tho  emperor  visited  tho  scenes  of  desolation 
and  contributed  liberally  to  the  relief  of  tho  distressed 
inhabitants.'  During  his  absence  a  fire  raged  for  three 
days  at  Rome,  in  which  the  Capitol  was  burnt ;  then 
followed  a  pestilence,  and  again  Titus  not  only  helped 
freely  with  his  purse,  but  took  pains  to  acquaint  himself 
with  tho  sufferers  and  gavo  them  his  personal  sympathy. 
Italy  and  tho  Roman  world  generally  were  quiet  and  peace- 
ful during  this  brief  reign.  The  only  fighting  was  in 
Britain  under  Agricola,  who  in  tho  year  80  carried  the 
Roman  arms  into  Scotland  as  far  as  the  Tay.  In  the 
following  September  Titus  died,  being  in  his  fortieth 
year,  after  a  reign  of  two  years  and  rather  more  than 
two  months.  Ou  his  deathbed  he  said,  so  the  story  wont, 
that  there  was  but  ono  thing  of  *hich  he  repented :  this 
was  commonly  supposed  to  point  to  his  having  spared  tc 
punish  his  brother  Domitian,  who  had  more  than  once 
plotted  against  his  life,  and  whose  succession  to  empire  he 
must  have  foil  would  be  a  calamity  for  Rome.  The  verdict 
of  history  is  on  tho  whole  favourable  to  Titus,  and  perhaps 
deservedly  so ;  but  the  general  feeling  throughout  the 
Roman  world  after  his  death  was  that  he  had  been 
fortunate  in  the  briefness  of  his  reign. 

An  admirable  account  of  this  emperor  will  bo  found  in  Merivale's 
History  of  tht  Roman*  under  the  Empire,  ch.  60.         (W.  J.  B. ) 

TITUS,  ono  of  the  companions  of  St  Paul,  was  of  Greek 
origin  (Gal.  ii.  3),  and  appears  to  have  been  among  tho 
apostle's  earliest  converts ;  he  is  first  mentioned  (Gal.  ii. 
1)  as  having  accompanied  Paul,  then  in  the  course  of  his 
second  missionary  journey,  from  Antioch  to  Jerusalem. 
Hero  the  Judaizing  brethren  desired  that  ho  should  be 
circumcised;  but  the  liberty  of  tho  gospel  was  successfully 
maintained.  Ho  was  afterwards  sent  by  Paul  from 
Ephesus  to  Corinth,  with,  it  wouid  seem,  a  letter,  no 
longer  extant,  more  than  once  referred  to  in  2  Corinthians 
(ii.  3,  vii.  8;  comp.  vol.  vi.  p.  401).  He  rejoined  the 
apostle  with  favourable  reports  from  Corinth  in  Mace- 
donia, and  was  again  sent  (from  Philippi)  with  another 
epistle,  probably  what  is  now  known  as  the  second,  to  the 
Corinthians,  and  charged  with  the  further  duty  of  promot- 
ing the  proposed  collection  for  poor  Christians  in  Judma. 
This  is  practically  all  that  is  known  of  him  from  the  un- 
disputed Pauline  epistles.  Ho  is  nowhere  mentioned  in 
the  Acts.  In  the  ]»astoral  epistle  with  which  his  namo  i.i 
associated  ho  is  represented  (Tit.  i.  5)  as  having  been 
left  by  Paul  in  Crete  to  "set  in  order  the  things  that  are 
wanting,  and  ordain  elders  in  every  city."  He  is  expected 
afterwards  to  join  Paul  at  Nicopolis  (iii.  12).  In  2  Tim. 
iv.  10  he  is  spoken  of  as  having  gone  to  Dalmatia.  Tradi- 
tion, obviously  resting  on  the  Epistle  to  Titus,  has  it  that 
ho  died  in  Crete  as  bishop  at  an  advanced  ago. 

TITUS,  Epistle  to.  Soo  Pastoral  Epistles,  vol. 
xviiL  p.  348 

TITU3VILLE,  a  city  of  the  United  States,  in  Craw- 
ford county,  Pennsylvania,  in  41*  38'  N.  lat.  and  79* 
42'  W.  long.,  stands  upon  Oil  Creek,  in  tho  midst  of  the 
oil  region  of  north-western  Pennsylvania.  Its  predomin- 
ant industries  have  reference  to  the  production,  refining, 
and  transportation  of  petroleum.  It  has  two  railroads — 
tho  Dunkirk,  Allegheny,  and  Pittsburg,  and  the  Buffalo, 
New  York,  and  Philadelphia.  Tho  city  had  a  population 
of  8C39  in  1S70  and  of  9046  in  1880. 

Titusvilla,  originally  a  small  lumbering  town,  began  its  careej 
of  prosperity  in  1659,  when  oil  was  discovered  in  this  region,  and 
during  the  succeeding  Tears  it  was  the  scene  of  very  great  activity. 
It  wan  chartered  in  1867,  when  at  the  zenith  of  its  prosperity. 
Since  that  timo  it  Los  settled  down  to  a  less  feverish  and  more 
health*  growth. 

TIUMEN.  ScoTyumex. 
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TIVERTON,  a  borough  of  Devonshire,  England,  is 
£j>ely  situated  in  the  midst  of  beautiful  scenery  at  the  con- 
fluence of  the  Lowman  and  the  Exe,  14  J  miles  north  of 
Exeter  and  184  west-south-west  of  London.  A  branch  line 
connects,  it  with  the  Great  Western,  and  the  Exe  Valley 
Railway  with  Exeter  and  Dulverton.  The  greater  part  of 
the  town  is  on  the  left  bank  of  the  Exo ;  the  four  principal 
streets  are  wide  and  regular.  Since  1262,  when  Amicia, 
countess  of  Devon,  caused  a  stream  of  water  to  be  directed 
from  Norwood  to  Tiverton,  a  distance  of  5  miles,  every 
street  has  had  a  constantly  flowing  supply.  At  points 
now  spanned  by  bridges  there  were  formerly  two  fords,  one 
over  the  Exe  and  the  other  over  the  Lowman ;  hence 
Twofordton  and  Twyfordton  the  former  names  of  the  town. 
There  still  remain  the  principal  gateway  and  an  octagonal 
turret  of  the  ancient  castle  (now  a  private  residence),  built 
in  1106  by  Richard  de  Riparua  or  Redvers,  first  earl  of 
Devon,  and  the  chief  residenco  of  the  Redvers  till  the  execu- 
tion of  Henry  Oourtenay,  marquis  of  Exeter,  in  1539.  The 
most  ancient  part  of  the  church  of  St  Peter  is  the  Norman 
doorway;  the  embattled  western  tower  is  120  feet  in' 
height.  For  Blundell's  free  grammar-school  (1604)  now 
buildings  have  recently  been  erected  in  the  Tudor  style. 
Among  other  educational  establishments  are  the  school  of 
science  and  art,  the  blue  coat  charity  school  (1714;  re- 
established as  a  middle  boys'  and  middle  girls'  school  in 
1876),  and  the  Chilcott  free  school  (1611).  Tho  other 
principal  public  buildings  are  the  market-house  (1830-31), 
the  infirmary  (1852),  the  town-hall  (1864),  and  several 
almshouses.  Tiverton  was  formerly  famed  for  its  woollen 
manufacture,  introduced  in  the  14th  century;  its  annual 
returns  in  1612  were  estimated  at  £300,000,  about  8000 
persons  being  employed  in  the  industry.  It  is  now  chiefly 
noted  for  its  lace  manufacture,  established  by  John  Heath- 
coat,  the  inventor  of  the  bobbin  net  frame.  The  popula- 
tion of  the  municipal  borough  (area,  17,491  acres)  in  1871 
was  10,024,  and  in  1881  it  was  10,462. 

The  towu  Misted  in  8axon  time  In  the  reign  of  Edward  the 
Confessor  it  was  held  by  vassals  or  servants,  and  In  Domesday  it 
is  entered  aa  terra  regis.  In  1200  it  hod  a  market  and  throe  annual 
fain.  After  the  introduction  of  the  woollen  trade  in  1363  it  rapidly 
increased,  and  Camden  state*  that  the  trade  bad  brought  it  "  much 

?ain  and  glory."  The  town  and  castle  were  taken  by  Fairfax  in 
(45.  Tiverton  suffered  from  the  plague  in  1691  (when  it  had  6000 
inhabitants),  and  from  fire  in  1598,  1612,  and  1731.  It  waa  incor- 
porated by  James  L  in  1616  ;  but  in  1732  its  charter  was  forfeited, 
and  a  second  waa  not  bestowed  till  1737.  The  borough  was  deprived 
of  parliamentary  representation  in  1885. 
Sea  Harding's  ffutor»  tfTivrU*,  t  Tola.,  lSil 

TIVOLI  (Lat.  Tibvr),  a  town  of  Italy,  situated  17 
miles  east -north -east  of  Rome  on  one  of  the  spurs  of 
Monte  Ripoli,  830  feet  above  the  sea.  Its  position  is 
very  striking  and  beautiful ;  it  stands  partly  at  tho  edge 
of  the  lofty  cliff  over  which  the  river  Anio  falls  in  a  most 
imposing  mass  of  water.  Tho  present  aspect  of  tho  fall 
is  very  different  from  what  it  was  in  ancient  times,  as  the 
water  has  undermined  and  carried  away  great  masses  of 
tho  rock.  In  1881  the  population  of  the  town  was 
9730,  and  of  the  commune  10,297. 

Ancient  Tibur  was  founded,  according  to  the  legend  adopted  by 
the  Roman  poet*,  many  centuries  before  Rome,  by  the  Siculi.1 
They  were  expelled  by  a  Greek  named  Tibnrtus,  the  son  of  Catil- 
ine, who  became  the  eponymous  hero  of  Tibur.1  During  the  early 
historic  period  Tibur,  which  stood  on  the  borders  of  the  Sabino 
territory,  waa  always  a  bitter  enemy  of  Rome,  and  on  many 
occasiona  allied  itself  to  various  peoples,  erou  the  Gauls,  in  their 
attacks  on  tbe  city.  With  the  rest  of  Latidin,  Tibur  waa  finally 
conquered  by  Rome  in  335  B.C.,  and  on  account  of  its  constant 
comity  was  treated  with  much  severity,  not  being  admitted  to  tbe 
Roman  franchise  till  towards  tb'r  close  of  the  republican  period. 
Almost  no  mention  of  Tibur  occurs  during  tho  timo  of  tho  empire  ; 
but  the  town  is  recorded  to  hare  suffered  severely  during  the  Gothic 
invasion  Li  tbe  6th  century  

1  Won.,  L  16.  and  Plln.,  B.  A'.,  xvi  87 

•  Hoc.,  Oo\.  i.  18.  2;  Or.,  Fatt.,  v.  74  ;  Virg.,  jB*.,  Wl.  670. 


Remains  of  its  dty  wall  Mill  exist,  built  of  squared  blocks  of 
tofa ;  but  the  wholo  circuit  is  not  clearlv  determinable.  Even 
tho  aits  of  tho  large  and  wealthy  temple  of  Hercules  is  doubtful, 
which  stood  in  an  extccsivo  temenoa,  containing  libraries  sod  a 
porticos,  where  Augustus  sometimes  administered  justice.'  At  the 
edge  of  the  cliff  still  stands  a  small  circular  temple,  of  doubtful 
dedication,  which  onoe  had  eighteen  columns,  and  closely  re- 
sembled thst  in  the  Forum  Bosnum  of  Rome.  Its  colla  waifs  are 
of  concrete  faced  with  opus  reticulatum,  and  its  columns  of  tro- 
'  vertiue  ;  it  dates  from  about  the  time  of  Christ.  Its  popular 
name  ia  the  "temple  of  the  Sibyl."4  Close  by  is  soother  small 
prostyle  -  ta  treaty  le  temple  resembling  that  (so  called)  of  Fortuna 
Virilia  in  Rome.  Remains  of  tho  circuit  wall  of  the  forum  also 
exist,  with  a  large  apsidal  projection,  as  well  as  an  extensive  - 
crypto- porticua,  faced  with  blank  arcading  and  divided  internally 
by  a  row  of  twenty-eight  columns.  Tibur  waa  a  favourite  summer 
residence  of  many  wealthy  Itomans  under  the  empire,  and 
especially  of  Horace  and  Maecenas.*  One  of  the  chief  aqueducts  of 
Rome,  "Anio  vetus,"  started  from  the  Anio  at  Tibur.  The 
ancient  "lapis  Tiburtiuus"  (modern  travertine)  was  so  called 
from  its  chief  qusrrios  at  Tibur,  where  it  has  been  during  long 
ages  deposited  by  the  wster  of  tho  river  Anio. 

Hadrian  $  villa,  which  stands  at  the  foot  of  the  Tibur  spur  of 
hill  about  2  miles  distant,  is  one  of  the  most  important  Roman 
remains  in  the  world.  Between  1870  and  1882  the  greater  part  of 
its  immense  area  was  excavated  ;  the  wholo  circuit  waa  once  no 
less  than  8  miles.  Tho  scheme  of  this  wonderful  group  of  build- 
ings was  the  fancy  of  tho  rich  and  highly  educated  emperor 
■Hadrian,  who  desired  to  reproduce,  within  a  short  distance  of 
Rome,  a  nujibor  of  the  chief  Greek  sites  and  buildings  which  be 
had  visited  in  different  parts  of  the  world.  Besides  his  own  palace 
he  built  a  large  atoa  pcecile,  copied  from  that  at  Athena,  an  odeum, 
a  lycoum,  an  academy  (with  its  gardens,  halls,  and  porticua), 
libraries,  Latin  and  Greek  theatres,  a  stadium,  pala-stra,  hippo- 
drome, baths,  and  many  temples.  Largo  gardens,  divided  into  an 
artificial  "Yale  of  Tompo,"  "Elysian  Fields,"  and  "Tartarus," 
wore  watered  by  a  winding  stream  named  the  "Euripus."  In 
another  place  stood  s/serapenm,"  copied  from  that  at  Alexandria, 
and  filled  with  p&cndo- Egyptian  statues  and  reliefs,  many  of  which 
have  been  recently  unearthed.  Barracks  for  the  prsttoriao  guard 
and  rows  of  dwellings  for  slaves  completed  this  magnificent  group 
of  buildings.  In  many  parts  the  existing  remains  are  well  pre- 
served and  in  some  cases  the  uses  of  the  different  buildings  can  be 
determined.*  The  main  walls  are  of  concrete  faoed  with  mixed 
brick  and  opus  reticulatum,  once  wholly  covered  with  magnificent 
Oriental  marbles  and  c.rowdeu  with  fine  Greek  and  Oneco- Roman 
sculpture  ;  mosaic  of  marble  and  glass  waa  lavishly  used  for  floors, 
walls,  and  vaults,  together  with  the  most  elaborate  painted  decora- 
tions. A  large  number  of  fine  works  of  art  have  been  discovered 
here,  such  ss  tho  mosaic  of  "  Pliny's  doves  "  snd  the  Fsnn  in  rosso 
nntico  now  in  the  Capital.  It  is  probable  that  the  Venus  de' 
Medici  came  from  this  vills,  together  with  many  other  statues 
found  in  the  16th  century  whoso  provenance  is  now  forgotten. 

TLAXCALA  (TUucala,  i.e.,  "  House  of  Bread  "),  an  his- 
torical city  of  Mexico,  capital  of  the  state  of  Tlaxcala,  which 
nearly  coincides  with  the  old  native  republ;  i  of  Tlaxcala, 
occupying  the  easternmost  of  tho  four  sections  into  which 
the  Anahnac  plateau  is  here  divided  by  ranges  of  [(ills, 
between  1 9°  and  20'  N.  lat  The  modern  town,  standing 
on  tho  site  of  tho  old  Indian  capital,  lies  (in  19*  19'  N. 
lat.,  98"  6'  W.  long.)  on  the  little  river  Papagallo  (Atoyac, 
formerly  Znhuatl),  which  flows  between  two  hills  at  an 
altitude  of  considerably  over  7000  feet,  some  30  miles 
north  of  La  Pucbla  and  170  by  rail  from  Vera  Crux. 
Tlaxcala  was  founded  probably  about  the  close  of  the 
13th  century,  when  the  Tlaxcaltccs,  a  branch  of  the 
Nahuatl  race  closely  akin  to  the  Aztecs,  withdrew  from 
the  western  side  of  the  central  lacustrine  district  and 
established  a  powerful  democratic  state  in  a  somewhat 
secluded,  hill-encircled,  but  highly  productive  tract,  90 
miles  in  length  by  70  in  breadth,  with  a  total  area  of 
over  1550  square  miles.  The  Tlaxcaltecs,  hereditary  foes 
of  the  Aztecs,  became,  after  a  short  resistance  (September 
1519),  tho  firm  allies  of  the  Spaniards,  their  co-operation 
contributing  largely,  if  not.  mainly,  to  the  overthrow  of 

•  ftee  App.,  Bell.  Cir.,  v.  24  ;  and  Saet.,  Anj.,  72. 

4  It  baa  also  been  called  tho  temple  of  Vesta,' but  the  real  site  of 
this  last  wss  on  the  other  side  of  the  river. 

•  Hor.,  04,  L  7,  10,  and  il  6,  5. 

•  Many  of  the  names  gi7en  to  different  parts  by  the  Roman  anti- 
qoarios  are  bated  oa  more  con-.ecture. 
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the  Mexican  em|>iro.  Rut  the  result  was  the  enslavement 
of  Tlaxcala  itself,  the  general  decay  of  the  country,  and 
the  dispersion  of  most  of  tho  inhabitants  by  Cortes. 
Although  now  reduced  to  a  population  of  a  little  over 
5000,  or,  including  the  commune,  to  36,000,  and  with  no 
monuments  beyond  a  fine  church,  an  old  episcopal  palace, 
and  a  town-hall,  the  city  at  the  time  of  tho  conquest  was 
a  very  large  place,  containing  nearly  as  many  inhabitants 
as  the  whole  of  the  modern  state  (130,000).  When 
occupied  by  the  Spaniards,  its  size  and  splendour  excited 
tho  admiration  of  Cortes,  who  describes  it  in  somowhat 
exaggerated  language  as  "  much  larger  and  much  stronger 
than  Granada,  with  as  fine  buildings  and  much  more  people 
than  Granada  had  at  the  time  it  was  captured,  also  much 
better  supplied  with  the  things  of  tho  earth  "  (Cartas,  67). 
It  was  disposed  in  four  distinct  quarters  separated  by  high 
stone  walls,  each  with  a  palace  for  the  ruling  chief,  besides 
temples,  and  stone  buildings  for  tho  nobles.  But  most  of 
the  other  houses  were  low  mud  or  adobe  structures.  In 
the  daily  market,  which  was  said  to  be  frequented  by 
30,000  people,  were  exposed  for  salo  tho  products  of  the 
surrounding  couutry, — maize,  maguey  (extracted  from  tho 
aloe),  and  chilli  pepper ;  to  these  are  now  added  wheat, 
barley,  pease,  lentils,  and  a  great  variety  of  fruits. 

A  prominent  feature  of  tho  landscape  is  tbo  Sierra  do  Xfalintzi,  or 
Malinche,  that  is,  "Lord  of  Marina,-  a  name-  given  to  Cortea  after 
his  alliance  with  the  "  heroino  of  the  conquest."  The  Sierra 
(orignually  Matlacuczatl),  which  rises  grandly  (uioro  than  16,000 
fect)  a  bore  the  plateau,  takes  a  prominent  place  in  Tlaxcaltecan 
mythology,  owing  to  the  peculiar  shape  of  it*  summit,  representing 
in  rough  outline  the  body  of  a  native  woman  lying  at  full  length  in 
its  grave  and  partly  wrapped  in  its  cerements.  There  are  some 
woollen  manufactures,  centred  chiefly  in  tho  capital,  and  also  a 
few  silver,  copper,  lead,  and  coal  mines  in  the  San  Ambrosio  and  San 
Mateo  ranges  ;  but  the  state  is  essentially  agricultural,  yielding 
large  annual  crop*  of  mauo  and  wheat,  the  total  produce  being 
valued  at  over  £1,000,000. 

TLEMCEN,  or  TilimsIm,  a  town  of  Algeria,  chef-lieu  of 
an  arrondissemcnt  in  the  department  of  Oran,  lies  86  miles 
S.W.  of  Oran,  2625  feet  alove  the  sea,  on  a  terraco  oa  tho 
northern  slope  of  a  range  of  rocky  hills  (3430  feet).  Its 
white  minarets,  towers,  and  battlements  rise  picturesquely 
above  the  surrounding  verdure,  which  is  nourished  by 
numerous  springs,  and  even  in  ancient  days  gave  rise  to  tho 
Roman  namo  Pomaria.  Tho  various  quarters  are  grouped 
around  the  principal  mosque, — tho  Jewish  to  the  south- 
west, the  Moorish  to  the  south  east,  that  of  the  merchants 
to  the  north-east,  while  the  new  town,  with  the  civic  build- 
ings lies  to  the  north  west.  Of  tho  sixty-four  mosques 
which  existed  at  the  period  of  the  French  conquest,  several 
have  disappeared.  Tbo  great  mosque  has  a  minaret 
adorned  with  marble  columns,  and  cased  with  mosaic  of 
the  most  varied  designs ;  a  fountain  of  alabaster  stands 
in  tho  alabaster  -  paved  innof  court;  and  seventy-two 
columns  support  tho  pointed  arches  of  tho  interior.  The 
mosque  of  Abul  Hasan,  now  used  as  a  French  and  Arab 
school,  has  two  series  of  arches,  which  rest  on  alabaster 
pillars,  and  tho  courts  aro  ornamented  by  .sculptures  of  great 
beauty  and  richness;  tho  delicately  carved  cedar  coiling 
bears  traces  of  polychromatic  painting.  Tho  mosque  of 
El  Halawi  is  specially  interesting  for  tho  sculptured  capitals 
of  its  magnificent  alabaster  columns.  Tlemcen,  besides 
numerous  other  mosques,  possesses  a  fine  modern  Roman 
Catholic  church  in  the  Byzantine  style  and  five  syna- 
gogues. The  military  authorities  occupy  the  Mehuar  or 
citadel,  built  in  1145,  which  separates  the  Jewish  and 
Moorish  quarters,  and  was  formerly  tho  palace  of  tho 
rulers  of  Tlemcen.  Only  the  mo.<qne  and  the  battlemented 
wall,  flanked  by  two  towers,  remain  of  its  former  magnifi- 
cence. Among  the  antiquities  preserved  in  tho  museum  is 
the  epitaph  of  Boabdil,  tho  last  king  of  Granada,  who 
dwd  at  Tlemcen  in  1-10 1.    The  vast  basin  under  the  old 


walls,  now  used  as  a  reservoir  (720  feet  in  length,  400 
in  width,  and  10  in  depth;,  was  apparently  made  for  naval 
exhibitions  by  tho  sovereigns  of  Tlemcen.  The  barracks 
of  tho  Spahis  occupy  all  that  remains  of  Kjssaria,  a 
settlement  of  European  merchants  from  Pisa,  Genoa, 
Catalonia,  and  l'rovenco.  Leather,  saddles,  Turkish 
slippers,  arms,  and  woollen  goods  are  manufactured  in 
Tlemcen  ;  tho  production  of  oil  and  flour  and  market- 
gardening  occupy  Europeans  and  natives ;  good  tobacco 
is  also  grown.  There  is  an  active  trado  in  cattle,  wool, 
grain,  and  fruit.  A  railway  (37  miles)  is  being  built 
(1 887)  to  connect  Tlemcen  with  Rahgun,  its  port.  ,.  In 
1886  the  population  (natives,  Europeans,  and  Jews)  was 
19,745  (26,395  in  tho  commune). 

Tho  town  was  originally  at  Agadir  (TVnuarii),  to  tho  east  of  the 
present  site,  wliero  Roman  inscriptions  have  been  found.  At  tho 
time  of  the  Arab  invasion  the  district  waa  held  by  the  Benf  Ifren 
tribe  of  Zendta  Berbers,  who  ultimately  founded  here  the  sove- 
reignty of  the  Beni  Ya'li  (1002- 1030).  In  1080  the  Almoravid 
king,  after  besieging  and  sacking  tho  place.,  built  a  new  town  on 
the  site  of  his  camp.  His  successors  reigned  sixty-five  years, 
when,  after  holding  Agadir  four  years  against  the  enemv,  they 
were  overcome  by  the  Almohades,  who  massacred  tho  inhabitants, 
rebuilt,  enlarged,  and  repeoplcd  tho  ruined  town,  and  surrounded 
Tlemcen  and  Agadir  with  a  common  wall.  Tlemcen  now  nourished 
greatly  under  the  'Ahd  al-Wid,  also  a  Zonata  dynasty,  who  ruled 
hmt  for  tho  Almohades  aud  after  1242  as  nominal  vassal*  of  4hc 
Hafsiles  of  Tunis.  In  1337  their  power  was  temporarily  extin- 
guished by  the  Merinids,  who  built  tho  town  of  Mansura,  west 
of  Tlemcen.  They  left  some  fine  monuments  of  the  period  of  their 
ascendenev,  which  lasted  tweuty-two  vears.  Once  more,  under  tho 
'Abd  al-\Vsd,  Irom  1303  to  1553,  'Tlemcen  enjoyed  prosperity, 
when  it  had  a  population  of  125,000,  an  extensive  trade,  a  brilliant 
court,  a  powerful  army,  and  its  finest  buildings  were  reared.  Tho 
Spanish  occupation  of  Oran  struck  a  fatal  blow  at  the  European 
eommerco  of  the  town,  which  gradually  lost  til  its  territory  to  tho 
Turks  aftor  they  had  seized  Algiers.  "  When  the  French  entered 
Algeria  the  sultans  of  Morocco  were  worsted  by  tho  Kuluglis  in 
their  attempt  to  hold  the  town.  In  1834,  and  again  in  1637, 
Abd  el-Kader  sought  to  re-establish  tho  ancient  empire  of  Tlemcen, 
but  the  French  drhni'.ely.took  pos.vession  in  January  1842. 

TOAD.  This  animal  belongs  to  tho  Anurous  division 
of  the  Am}Jiibia,  and  toads  and  frogs  are  the  only  repre- 
sentatives of  tho  Anura  or  Batrachia  indigenous  to  Britain. 
To  an  ordinary  observer  the  toad  is  proved  to  be  an  am- 
phibian by  its  moist  soft  skin,  an  anuran  or  tailless  am- 
phibian by  tho  want  of  a  separate  tail.  Tho  toad  differs 
from  tho  frog  in  tho  following  points : — It  has  no  teeth 
on  cither  of  its  jaws  or  on  tho  roof  of  its  mouth,  while  the 
frog  has  a  series  of  fine  teeth  on  tho  upper  jaw  and  &Uo 
teeth  on  the  palate  ;  the  tongue  in  both  animals  is  attached 
in  front  and  free  behind,  but  that  of  the  frog  is  forked  at 
its  freo  extremity,  that  of  the  toad  is  not ;  the  skin  of  tho 
toad  is  rough  with  large  protuberant  warts,  while  that  of 
the  frog  is  smooth  ;  the  body  of  tho  toad  is  raoro  globular 
and  puffy  than  that  of  the  frog ;  the  hind  legs  in  tho  toad 
aro  shorter,  and  tho  posterior  digits  not  so  completely 
webbed,  tho  animal  being  more  terrestrial  in  its  habits 
than  the  frog.  In  the  toad,  as  in  the  frog,  there  arc  four 
digits  anteriorly,  fivo  posteriorly.  Tho  warts  of  tho  toad's 
skin  contain  large  cutaneous  glands,  which  secrete  a  thick 
yellowish  fluid  with  acrid  properties,  capable  of  irritating 
and  producing  alight  inflammation  on  the  human  skin. 
Tho  use  of  this  secretion  is  probably  to  protpct  the  toad 
from  being  devoured  by  carnivorous  animals.  Like  other 
Amphibia,  it  has  a  largo  membranoub  bladder  communi- 
cating with  tho  terminal  part  of  the  intestine — the  allantoic 
bladder, — in  which  fluid  accumulates,  probably  from  the 
kidneys,  though  the  ureters  do  not  open  directly  into  the 
bladder.  The  toad,  when  handled  or  alarmed  in  any  way, 
ejects  tho  contents  of  its  bladder.  Owing  to  these  peculi- 
arities and  its  appearance,  the  animal  is  commonly  regarded 
with  loathing,  and  credited  with  far  more  poisonous  pro- 
perties than  it  possesses.  In  its  breeding  habits  the  toad 
rescmblei  the  Trog  :  its  eggs  arc  fertilized  externally  at  tha 
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moment  of  extrusion,  as  in  the  frog,  the  parents  resorting 
to  the  water  for  tho  purpose  of  reproduction.  The  ova  are 
hud  in  spring,  and  are  arranged,  not  in  shapeless  masses, 
bat  in  a  string  containing  a  double  series  of  eggs  adher- 
ing by  their  gelatinous  envelopes  ;  the  string  extends  to  a 
length  of  three  or  four  feet  The  tadpoles  are  similar  to 
those  of  the  frog,  but  blacker  ;  their  metamorphosis  takes 
place  in  the  same  manner,  the  three  pairs  of  external  gills 
being  first  absorbed  and  replaced  for  a  time  by  internal  gills, 
which  are  in  their  turn  lost,  the  branchial  slits  being  closed 
by  the  coalescence  of  the  opercular  membrane  with  the 
skin.  The  metamorphosis  is  complete  in  autumn.  The 
toad  is  carnivorous,  feeding  on  flies  and  other  insects  and 
worms.  It  hibernates  in  winter,  passing  its  period  of 
torpidity  in  holes  or  burrows  in  the  earth.  The  finding  of 
toads  in  a  state  of  hibernation  has  given  rise  to  stories 
of  their  being  found  in  the  centre  of  trunks  of  trees  or 
imbedded  in  solid  rock.  The  myth  of  the  jewel  in  the 
head  (Shakespeare)  is  probably  founded  on  the  brightness 
of  the  eyes,  in  which  the  iris  is  flame-coloured. 

There  are  two  kinds  of  toad  in  Britain, — the  Common 
Toad,  which  is  almost  black  in  colour,  and  tho  Natter-jack 
Toad,  which  is  lighter,  smaller,  and  has  a  bright  yellow 
line  along  the  middle  of  the  back.  The  length  of  the 
common  toad  is  3J  inches,  of  the  natter-jack  2}  inches. 
The  male  natter-jack  possesses  a  bladder  or  vocal  sack 
beneath  the  throat  communicating  with  the  mouth,  which 
acts  as  a  resonator  to  its  voice ;  its  cry  is  "  gluck-gluck." 
The  vocal  sack  is  absent  in  tho  common  toad,  and  only  in- 
completely developed  in  the  Green  Toad  of  the  Continent. 

In  zoological  classification  the  toad  belongs  to  tho  genus  Bu/o,  first 
constituted  by  Laurenti  in  tho  Synoptii  Reptiiium,  of  which  th«  fol- 
lowing diagnosis  is  given  in  tho  Brit.  -Vui  Cat.  Batr.  Sal.,  1882: — 

Pupil  horizontal.  Tongn»  elliptical  or  py'riform,  entire  and  free 
behind.  Vomerine  and  maxillary  teeth  none.  Tympanum  dis- 
tinct or  hidden,  seldom  absent.  Finger*  free;  tow  more  or  less 
webbed ;  the  tips  simple  or  dilated  into  small  disks.  Outer  mots- 
tarsals  united.  Omoatcrnum  generally  missing ;  if  present  cartila- 
ginous; sternum  s  cartilaginous  plate,  sometimes  more  or  less 
ossified  along  the  median  line.  Diapopbyses  of  sacral  vertebra 
more  or  less  dilated.  Terminal  phalanges  obtuse  or  triangular. 
Distribution  cosmopolitan,  except  Australia. 

Bu/o  vulgaris.  Laurenti,  the  Common  Toad,  is  thns  distinguished. 
Crown  without  bony  ridges.  First  finger  ss  long  as  or  longer  than 
the  second.  Parotids  distinct.  Tympanum  smaller  than  the  eye. 
Toes  half  webbed ;  ho  tarsal  fold  ;  suharticular  tubercles  of  toes 
double.  The  species  is  widely  distributed,  occurring  throughout 
Europe,  Asia,  snd  north-west  Africa. 

Bu/o  calamita,  Laurenti,  the  Natter  jack  Toad,  shows  the  follow- 
ing differences  from  B.  vulgaris ; —toes  no  t  half  webbed ;  tym  pan  u  m 
rather  indistinct;  a  tarsal  fold.  It  is  distributed  throughout 
Europe. 

According  to  ttoulenger  there  sre  77  species  of  Bu/o  knowu,  of 
which  85  are  confined  to  the  Old  World,  the  rest  to  the  American 
continent.  No  species  is  common  to  the  two  grest  continents. 
The  only  other  species  occurring  in  Europo  besides  the  two  which 
are  found  in  Britain  is  Bu/o  viriau,  Laurenti,  which  ranees  through- 
out Europe,  Asia,  and  North  Africa. 

TOBACCO  consists  of  the  leaves  of  several  species  of 
Nieotiana  (nat.  ord.  Solanacem),  variously  prepared  for 
uso  as  a  narcotic.  Whilo  it  is  principally  manufactured 
for  smoking,  a  large  amount  is  also  prepared  for  chewing, 
and  to  a  more  .limited  extent  it  is  taken  in  the  form  of 
snuff.  Under  one  or  other  of  these  forms  the  use  of 
tobacco  is  more  widely  spread  than  is  that  of  any  other 
narcotic  or  stimulant. 

Although  the  fact  has  been  controverted,  there  cannot 
be  a  doubt  that  the  knowledge  of  tobacco  and  its  uses 
came  to  the  rest  of  the  world  from  America,  In  Novem- 
ber 1492  a  party  sent  out  by  Columbus  from  the  vessels 
of  his  -  first  expedition  to  explore  the  island  of  Cuba 
brought  back  information  that  they  had  seen  people  who 
carried  a  lighted  firebrand  to  kindle  fire,  and  perfumed 
themselves  with  certain  herbs  which  they  carried  along 
with  them.    The  habit  of  snuff-taking  was  observed  and 


described  by  Ramon  Pane,  a  Franciscan,  who  accompanied 
Columbus  on  his  second  voyage  (1494-6),  and  the  practice 
of  tobacco-chewing  was  first  seen  by  the  Spaniards  on  the 
coast  of  South  America  in  1502.  As  the  continent  of 
America  was  opened  up  and  explored,  it  became  evident 
that  the  consumption  of  tobacco,  especially  by  smoking, 
was  a  universal  and  immemorial  usage,  in  many  cases  bound 
up  with  the  most  significant  and  solemn  tribal  ceremonies. 

The  term  tobacco  appears  nut  to  have  been  a  commonly 
used  original  name  for  the  plant,  and  it  has  come  to  us 
from  a  peculiar  instrument  used  for  inhaling  its  smoke  by 
the  inhabitants  of  Hispaniola  (San  Domingo).  The  instru- 
ment, described  by  Oviedo  (Uistoria  de  las  India*  Occiden- 
tals, Salamanca,  1535),  consisted  of  a  small  hollow  wooden 
tube  shaped  like  a  Y>  the  two  points  of  which  being  in- 
serted in  the  nose  of  the  smoker,  the  other  end  was  held 
into  the  smoko  of  burning  tobacco,  and  thus  the  fumes 
were  inhaled.  This  apparatus  the  natives  called  "  tabaco  "; 
but  it  must  be  said  that  the  smoking  pipo  of  the  con- 
tinental tribes  was  entirely  different  from  the  imperfoct 
tabaco  of  the  Caribces.  Benzoni,  on  the  other  hand,  whose 
Travels  in  America  (1542-56)  were  published  in  1565, 
says  that  the  Mexican  name  of  the  herb  was  "  tabacco." 

The  tobacco  plant  itself  was  first  brought  to  Europe  in 
1558  by  Francisco  Femandcs,  a  physician  who  had  been 
sent  by  Philip  II.  of  Spain  to  investigate  the  products  of 
Mexico.  By  the  French  ambassador  to  Portugal,  Jean 
Nicot,  seeds  wore  sent  from  the  Peninsula  to  the  queen, 
Catherine  de'  Medici.  The  services  rendered  by  Nicot  in 
spreading  a  knowledge  of  the  plant  have  been  commemo- 
rated in  tho  scientific  name  of  the  genus  Nieotiana.  At 
first  the  plant  was  supposed  to  possess  almost  miraculous 
healing  powers,  and  was  designated  "herba  panacea," 
"  herba  santa,"  "  nana  sancta  Indorum  " ;  "  divine  tobacco  " 
it  is  called  by  Spenser,  and  "  onr  holy  herb  nicotian  "  by 
William  Lilly.  While  the  plant  came  to  Europo  through 
Spain,  tho  habit  of  smoking  it  was  initiated  and  spread 
through  English  example.  Ralph  Lane,  the  first  governor 
of  Virginia,  and  Sir  Francis  Drake  brought  with  them  in 
1586,  from  that  first  American  possession  of  the  English 
crown,  the  implements  and  materials  of  tobacco  smoking, 
which  they  handed  over  to  Sir  Walter  Raleigh.  Lane  is 
credited  with  having  been  the  first  English  smoker,  and 
through  the*  influence  and  example  of  the  illustrious 
Raleigh,  who  "  tooke  a  pipo  of  tobacco  a  little  before  he 
went  to  the  scaffolde,"  the  habit  became  rooted  among 
Elizabethan  courtiers.  During  the  17th  century  the 
indulgence  in  tobacco  spread  with  marvellous  rapidity 
throughout  all  nations,  and  that  in  tho  face  of  the  most 
rosoluto  opposition  of  statesmen  and  priests,  the  "  counter- 
blaste  "  of  a  great  monarch,  penal  enactments  of  the  most 
severe  description,  the  knout,  excommunication,  and  caoital 
punishment. 

The  species  of  Nieotiana  number  about  fifty,  bat  those  of  which  1 
the  leaves  are  used  as  sources  of  tobacco  are  few.  With  the  excep- 
tion of  two  species,  one  native  of  New  Caledonia,  the  other  proper 
to  Australia,  they  are  all  of  American  origin.  They  form  two 
well-defined  groups,  the  first  of  which  is  characterized  by  the 
posscarion  of  an  elongated  corolla  tube,  rod  in  colour,  the  plants 
having  a  single  unbrasched  stalk  which  attains  a  height  of  from 
S  to  7  feet ;  while  to  the  second  group  belong  such  as  have  a 
swollen  corolla  tube  of  a  greenish-yellow  colour,  and  a  much- 
branched  stem  reaching  a  height  of  only  from  2  to  5  feet  Th* 
type  of  tho  first  group  is  the  Virginian  Tobacco,  y.  Tabaeum, 
while  the  beat  known  representative  of  the  second  is  the  Green 
Tobacco,  N.  rustiea.  These  two  species,  together  with  their 
numerous  varieties,  and  with  the  Persian  Tobacco,  N.  pertiea, — the 
source  of  the  famous  Tumbeki  or  Shiroz  tobacco, — are  the  sole 
sources  of  commercial  tobacco.  N.  Tabaeum  is  the  species  from 
which  the  tobaccos  of  Cuba,  the  United  States,  and  the  Philippine 
Islands,  and  tho  Litakia  of  Turkey,  are  derived,  and  it  is  thus 
the  source  of  not  only  the  greater  proportion  of  the  tobacco  of 
commerce  but  also  the  most  highly  prized  and  valuable  of  tta 
varieties.    N.  rustiea,  originally  a  native  of  Brazil,  is  cultivated 
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to  a  considerable  extent  in  South  Germany,  Hungary,  and  the  East 
Indies. 

The  Virginian  tobacco-plant,  X  Tabacum,  is  a  coarse  rank- 
growing  annual,  with  a  simple  unbranched  cylindrical  stem  which 
attain*  a  hoight  of  6  feet  and  upwards,  terminating  in  a  panicle 
of  pink  flowers.    It  bos  alternate  simple  oblong  lanceolate  leaves, 


Fio.  I.— flowering  Toy  of  It.  Tatantm. 


those  at  the  lower  part  of  the  stein  being  slightly  stalked,  »nd  of 
large  size,  reaching  to  two  foot  in  length,  whilo  the  upper  are  semi  ■ 
amplcxicaol  and  of  variable  outline.  The  seed*  aro  brown  in  colour, 
with  a  rongh  surface,  of  minute  size,  and  exceedingly  numerous,  is 
many  as  40,000  having  been  counted  on  a  singly  plant.  The  whoU 
of  the  green  parts  of  the  plant  are  covered  with  long  soft  hairs 
which  exudo  a  viscid  juice,  giving  the  nurfaco  a  woUt  glutinjus 
feeling.  Tho  hairs  are  multicellular,  aod  of  two  kinds,  one 
branching  and  ending  in  a  fine  point,  while  the  other,  unbranched, 
terminates  in  a  clump  of  email  ctlls.  Stomata  occur  on  both 
surfaces  of  the  leaves,  and,  with  the  peculiar  hair  structure,  render 
the  microscopic  appearance  of  the  plant  highly  characteristic. 


Fio.  1— Microscopic  Strncroro  of  Tobacco  Leaf. 


Cultiva-  Tobacco  will  flourish  over  wide  ureas  and  in  .very  dissimilar 
tier  climates,  bat  it  is  best  suited  for  regions  having  a  mean  tempera- 
ture of  not  less  than  40*  F.  and  where  early  autumn  frosts  do  not 
occur.  It  develop  the  most  highly  appreciated  qualities  in  tropical 
lands  possessed  of  a  comparatively  dry  climate.  Tobacco  is  a  most 
exhausting  crop,  and  requires  rich  anaV  abundant  manuring,,  the 
character  of  which  exorcises  a  distinct  iufluenco  on  the  quality  of 
the  product  A  crop  grown  under  such  widely  different  conditions 
of  climate  and  agriculture  as  is  tho  cose  with  tobacco  must  of 
necessity  be  subject  to  varied  treatment  both  in  cultivation  and  in 
curing,  and  hero  we  can  refer  only  to  the  general  features  of  tho 
growing  and  securing  of  the  crop. 

In  European  cultivation,  the  tobacco-seed  is  sown  in  a  hotbed 
about  the  end  of  March.  Tbe  seed-beds  arc  kept  covered  with 
damp  straw  or  withered  leaves  till  the  seedlings  appear  above  the 
grotiud,  after  which  the  covering  is  removed,  and,  to  protect  the 
young  plants  from  frost,  to  which  they  aw  extremely  seni.ttive,  the 


I  beds  are  covered  at  night  with  mats.  So  soon  as  tho  plants  can  be 
I  handled,  they  are  picked  out  in  rows  in  a  garden  bed,  where  they 
remain  protected  from  night  frost  til)  they  have  developed  fire  or 
six  leaves  and  have  a  height  of  3  to  4  inches.  They  arc  then  ready 
for  transplanting,  by  preference  in  moist  weather,  into  prepared 
drills  20  to  25  inches  apart  in  the  field.  The  transplanting  is 
done  about  the  end  of  May,  or  earlier  in  localities  free  from  night 
frosts,  and  in  dry  weather  the  field  ia  plentifully  soused  with  liquid 
manure.  Tha  plants  are  carefully  weeded  and  attended  to,  and 
tho  soil  ia  frequently  stirred  with  narrow  hoe*  until  the  p?riod 
when  they  show  symptoms  of  flowering.  This  may  be  when  they 
are  only  3  feet  high,  or  not  until  they  have  reached  their  proper 
height.of  8  or  8  feet ;  bat  the  flowers  roust  not  be  allowed  to  form, 
except  in  the  case  of  a  few  plants  left  purposely  for  seed.  To 
obtain  fine  and  strong  leaves  on  the  plant  is  the  great  object  of  tho 
cultivator,  and  a  fine  tobacco  plant  ought  to  have  from  eight  to 
twelve  large  succulent  leaves.  Cultivators  commonly  diminish  the 
number  of  leaves  by  "topping"  or  breaking  off  the  top,  under  tbe 
idea  that  the  remaining  ones  will  afford  the  strongest  tobacco. 
Suckers  or  shoots  near  the  root  are  carefully  removed,  and  every- 
thing'is  done  to  concentrate  the  strength  of  the  plant  in  the  leaves. 
Every  loaf  injured  by  insects  is  removed,  and  tho  crop  is  watched 
until  the  leaves  have  a  yellowish  tint  and  begin  to  droop,  when 
they  are  fit  to  be  gathered.  This  is  usually  in  September,  so  that 
tho  plants,  from  tho  time  of  their  insertion  on  tho  niouuds,  havo 
occupied  the  ground  four  months,  during  which  time  they  have 
been  subject  to  many  vicissitudes, — from  tho  attacks  of  insects, 
fiom  a  disease,  called  firing,"  caused  by  the  long  continuance  of 
very  wet  or  very  dry  weather,  and  from  the  occurrence  of  autumn 
frosts  while  tho  crop  is  yet  in  the  field. 

Ir.  the  harvesting  of  the  tobacco  crop  several  distiuct  methods 
are  followed.  In  ordinary  European  cultivation  the  ripo  leave* 
are  separated  from  the  standing  stalks  in  the  field.  The  three 
lower  root-ieavca  arc  first  stripped  off  and  laid,  face  downward, 
around  the  root  to  wilt,  after  which  they  are  bundled  and  carried 
to  the  bam.  Afterwards  tho  remainder  of  tho  leaves  are  separated, 
working  from  the  top  downwards,  and,  similarly,  they  are  spread 
on  the  ground  till  by  wilting  they  lose  their  brittleness.  They  are 
then  bundled  and  packed,  tops  upward,  closely  on  the  floor  of  the 
barn  for  some  time  to  sweat,  by  which  the  uniform  ripening  and 
subsequent  favourable  drying  are  promoted.  The  bundles  are 
carefully  watched  to  prevent  overheating,  which  would  blacken 
and  injure  the  loaves.  In  the  tobacco-growing  districts  of  the 
United  States  the  entire  plant  is  cut  down  in  the  field  close  to  the 
ground,  then  the  stalk*  are  spitted  on  long  rods  or  laths,  care 
being  taken  to  keep  the  leaves  from  touching  each  other,  and  on 
these  rods  thoy  are  carried  and  hung  in  the  barn  or  curing-house 
for  drying. 

The  curing  of  the  leaves  which  follows  has  for  its  objects  the  Coring, 
drying  and  preservation  of  the  tobacco,  and,  by  a  process  of  alow 
fermentation,  the  modification  of  certain  of  the  leaf  constituents, 
and  tho  development  of  the  characteristic  aroma  of  the  substance. 
Subject  to  various  minor  modifications,  the  process  of  curing  is 
carried  out  either  slowly  by  the  air-cure  process  or  rapidly  by  fire- 
curing.  The  European  cultivators,  who  generally  cure  by  the 
slow  process,  cithor  spit  the  leaves  through  the  middle  ou  a  long 
rod  or  string  them  on  a  cord,  taking  care  to  keep  each  leaf  from 
touching  its  neighbour.  These  rods  or  cords  of  leaves  are  suspended 
in  a  barn  or  curing-shed  in  a  way  which  allows  the  free  circulation 
of  tho  air,  and  at  the  same  time  brings  the  whole  contents  of  the 
shed  equally  under  the  drying  influence  of  the  air  currents.  When 
the  weather  is  clear  and  dry,  free  circulation  of  tbe  air  is  in  every 
way  promoted,  but  on  humid  days  the  moist  air  is  excluded  and 
sometimes  artificial  heat  is  required  to  prevent  mildew  and  rotting 
of  the  leaves.  Under  favourable  circumstances  the  tobacco  will.be 
dry  and  ready  for  further  treatment  in  from  six  to  eight  weeks,  and 
the  leaves  should  then  have  a  fine  bright  warm  brawn  colour. 

In  the  United  States  the  quick -drying  process  by  artificial  heat 
is  employed  principally  for  the  preparation  of  export  tobacco. 
Formerly  the  neat  waa  obtained  by  means  of  an  open  charcoal  fire 
within  the  cu:ing-uarn,  but  now  tho  structure  is  heated  by  a 
system  of  flues  which  permits  of  tho  burning  of  any  kind  of  fuel. 
For  dark  shipping  tobacco,  the  entire  plants,  cot  down  cloeo  to  the 
ground,  are  immediately  housed,  and  at  once  dried  off.  Red 
shipping  qualities  are  prepared  by  leaving  tbe  cut  stems  either  in 
the  field  or  hung  on  scaffolds  in  tho  barns  for  a  few  days  to  wilt 
and  wither  in  tho  air,  after  which  they  aro  dried  by  artificial  beat 
In  the  treatment  of  both  dark  and  rod  kinds  the  temperature 
within  the  tarn  is  gradually  raised  till  it  reaches  170*  ¥.,  and  the 
drying  is  complete  in  from  four  to  five  days. 

By  whichever  way  treated,  the  tobacco-lear  at  this  stage  is 
brittle,  and  cannot  be  handled  without  crumbling  to  powder.  Tha 
contents  of  the  barn  are  therefore  left  till  moist  weather  occurs, 
and  then  by  the  admission  of  atmospheric  air  the  leaf  blades  absorb 
moisture  and  become  soft  and  pliant  In  this  condition  the  leaves 
are  stripped  from  the  sterna,  sorted  into  qualities,  such  as  "  lugs," 
or  lower  leaves,  "  firsts,"  and  "  seconds.'*   These  are  made  up  into 
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"hands,"  or  small  bundles  of  from  six  to  twelve  leaves.  Each 
Lundlo  ia  tiod  round  with  a  separate  loaf,  and  in  this  condition 
th.-  tobacco  U  ready  for  bulking  for  fermentation. 

For  fermentation  tint  tobacco,  whether  in  bandies,  hands,  or 
separate  leaves,  ia  piled  up  or  bulked  on  the  floor  in  a  barn  into  a 
solid  stack  to  the  height  of  5  or  6  feet  Within  this  stack  a 
process  of  fermentation  is  quickly  sot  up,  and  the  temperature  of 
the  mass  rises  steadily  till  it  reaches  about  130*  K.  Great  cue  is 
now  taken  to  prevent  overheating,  and  to  secure  the  uniform 
fermentation  of  all  the  tobacco.  The  pile  is  from  time  to  time 
taken  down  and  rebuilt,  the  tobacco  from  the  top  going  to  the 
bottom,  and  that  exposed  at  the  edges  being  turned  iu  to  the  centre. 
In  from  three  to  fiv<i  weeks  the  fermentation  should  bo  sufficiently 
earried  out,  and  the  leaves  then  have  a  nice  uniform  brown  colour. 
The  cured  slack  may  in  this  condition  be  pilod  up  iu  store  without 
far  of  further  fe-nt»ntativo  activity,  till,  with  increasing  summer 
beat,  it  ia  subject  to  the  May  sweat,  which  renders  farther  watch- 
fulness necessary. 

sai*-  The  components  of  toliacco,  liko  those  of  all  vegetabla  matters, 
arrange  themselves  under  the  three  heads  of  water,  mineral  acids 
jnd  bases  (which  pass  into  the  ash  on  combustion),  and  organic 
substances.  According  to  au  investigation  carried  out  by  Bcauchof 
in  Gay-Lubsoc's  laboratory,  the  amount  of  ash  from  100  parts  of 
matter  dried  at  100*  C.  is  in  tho  roots  0  to  8,  in  the  stems  ID  to  13, 
and  in  the  rib*  and  leaves  18  to  22  per  cent.  The  greater  part  of 
the  ash  consuls  of  insoluble  -salts,  principally  carbonate  of  lime. 
The  soluble  part  consists  largely  of  potash  salts  (KC1,  KXO,, 
KjSOA  which  may  amount  to  from  6  to  35  per  cent.,  and  it  is 
remarKable  that  tobacco  contains  no  soda.  In  addition  to  the 
mineral  salts  proper,  tobacco  couUius  salts  of  ammonia  and  nitrates. 
In  the  leaf  tho  proportion  of  uitrates  is  greater  in  the  rib  tl.su  iu 
the  lamina:.  In  the  former  it  may  amount  to  at  much  as  10  per 
cent,  (calculoting  the  nitric  acid  as  KNO,).  According  to  Schloesing 
(Ann.  Chim.  Phys.,  [3],  xl.  479),  the  proportion  of  (combined)  nitric 
acid  in  tobacco  has  nothing  to  do  with  its  combustibility,  that  ia, 
the  length  of  time  a  lighted  cigar  will  glow  spontaneously.  This 
quality  is  a  function  chiefly  of  the  potash  present  in  combination 
with*  organic  acids.  An  incombustible  tobacco,  i.e.,  a  tobacco 
which  does  not  keep  a  glowing  ash,  contains  its  organic  acids  in  the 
form  of  lime  and  magnesia  salts.  The  explanation  is  that,  whilo 
organic  potash  salts,  being  fusible,  yield  when  heated  a  porous 
charcoal  which  glows  readily,  the  corresponding  infusible  lime 
salts  yield  a  compact  charcoal  which  is  far  leas  combustible.  A 
combustible  tobacco  can  be  rendored  incombustible  by  the  incor- 
poration of  sulphate  or  chloride  of  calcium  or  magnesium.  By 
cultivation  experiments  in  apotash-froo  soil,  it  has  been  ascertained 
that  chloride  of  potassium  used  as  a  manure  does  not  add  to  the 
organic  potash  salts  in  the  leaves,  but  the  sulphate,  carbonate,  and 
nitrate  do  give  up  their  potash  for  tho  formation  of  organic  salts. 

Subjoined  is  an  enumeration  of  the  proximato  organic  com- 
ponents of  tobacco  leaves,  and  their  relative  proportions  in  100 
•■arts,  according  to  the  numerous  analyses  made  in  the  laboratories 
of  the  Freuch  state  tobacco  factories  : — 

Nicotine,  CltHu'N1,  a  liquid  volatile  alkaloid,  from  1  5  to  9  per 
cent 

Essential  oil,— accordiug  to  Schloesing,  an  important  element 
in  the  flavour  of  tobacco,  although  its  proportion  is  exceed- 
ingly small. 

Nicotianine,  a  solid  camphor-like  body  to  which,  according  to 
other  authorities,  the  odour  of  tobacco  is  principally  due. 

Malic  and  citric  acids,  together  10-14  per  cent.,  calculated  as 
anhydrides. 

Acetic  acid,  very  little  in  fresh  leaves,  but  increasing  in  their 

fermentation.    In  snuff  it  may  rise  to  8  per  cent 
Oxalie  acid,  1  to  2  per  cent 
Pectic  acid,  about  5  per  cent 

Resins,  fats,  and  other  bodies  extractablo  by  other*  4  to  0  per 
cent 

Kutgar,  little  in  the  leaves,  more  in  the  stoma ;  iu  the  fer- 
mentation it  disappears. 
Cullcloee,  7  to  8  per  cent 

Albuminoids,  calculated  from  the  nitrogen  not  present  as 
nicotine,  nitrates,  or  ammonia,  about  25  per  cent. 
Excepting  the  nicotine,  the  several  organic  components  of  the 
leaves  develop,  roughly  speaking,  pari  pa$»u  until  fructification, 
■when  certain  components  are  attracted  to  the  fruit,  suffering 
chemical  changes  while  so  moving.  The  nicotine  determines  tho 
strength  of  «  tobacco,  but  not  its  flavour  or  aroma.  The  manure 
supplied  to  a  tobacco  field  does  not  increase  the  proportion  of 
nicotine,  but  affects  only  the  weight  of  the  crop.  The  percentage 
of  nicotine  iu  the  leaves  may  to  some  extent  be  modified  hi  cultiva- 
tion,— plants  wido  apart  developing  fow  leaves,  but  those  thick, 
rlcsliy,  and  rich  iu  nicotine,  whilo  closely  packed  plants,  throw  out 
numerous  but  thin  and  membranous  leaves  having  littlo  nicotine. 
The  proportion  of  nicotine  pro-st-nt  increase*  with  tho  age  of  the 
plmt.  Schloesing  found  in  leaves  at  various  stages  of  growth  the 
following  percentage  of  nicotine :— May  25  (very  young  leaves), 


079;  July  18,  121:  Aug.  0,  193;  Aug.  27,  I  27;  Sept.  8,  3  33; 
Sept  25,  4  32. 

Regarding  the  changes  which  take  place  iu  the  manufactured 
leaf,  we  take  the  case  of  snuff,  because  with  ;t  the  chemical  change;' 
ore  carried  farthest,  and  yet,  qualitatively  speaking,  they  aro  of  the 
same  nature  as  those  which  smoking  tobacco  undergoes.  In  the 
fermentation  begun  in  curing  sud  continued  in  the  sauced  Ioiif,  tho 
malic  and  citric  acids  and  the  nicotine  undergo  partial  oxidation. 
The  oxalate  of  lime  and  the  pectatea  remain  almost  unchauged, 
and  there  aro  formed,  of  intermediate  (not  fully  oxidized)  bodies, 
ammonia,  acetic  acid,  and  black  humic  ncid,  the  last  giving  to 
snuff  iu  dark  colour.  A  Utile  methyl-alcohol  is  also  at  the  same 
time  formed.  At  this  stage  the  tobacco-leaf  is  acid  in  reaction  ; 
but  aftor  it  is  powdered,  and  again  submitted  for  a  prolonged 
period  to  a  slow  fermentation  in  air-tight  boxes,  it  becomes 
decidedly  alknlinu  by  the  ammonia,  because,  whilo  acetic  acid 
continues  to  be  formed  aud  th*  ammonia  and  nicotine  remain  what 
they  are,  tho  malic  aud  citric  acida  are  progrotmivcly  destroyed. 
Unless  snuff  contains  free  ammonia  it  is  "Hat,"  and  destitute  of 
pungency. 

As  to  the  composition  of  tobacco  smoke,  numerous  investigations 
have  been  made.  Killing  (IHug.  Polyt.  Jour.,  ecliv.  234-246), 
experimenting  on  cigars,  found  that  a  largo  proportion  of  tho 
nicotine  passes  unaltered  into  the  smoke.  Dealing  with  a  tobacco 
containing  S'75  per  cent  of  nicotine,  he  recovered  from  the  smoko 
52*02  per  cent  of  tho  total  nicotine  consumed,  while  in  the  uucon 
sumed  remains  of  the  tobacco  tho  proportion  of  nicotine  wop 
increased  to  5  03  per  cent.  With  a  second  sample  of  tobacco, 
having  likewise  375  per  cent  of  nicotine,  the  smoke  yielded  only 
27-88  per  cent,  of  the  totnl  nicotine  consumed,  and  the  percentage 
in  the  unconsumed  remains  was  raised  to  4  51.  From  a  tobacco 
containing  only  0  30  of  nicotino  he  recovered  84-23  of  nicotine  in 
tho  smoke.  The  composition  of  tobacco  smoke  is  highly  complex, 
but  beyond  nicotino  tho  only  substances  found  in  appreciable  quan- 
tities are  the  lower  members  of  the  picoline  series. 

Tho  commercial  varieties  and  the  sources  of  supply  of  leaf-  Commer- 
tobacco  are  exceedingly  numerous.  Sjiecial  qualities  of  tobacco,  as  cial  vsrio- 
of  wines,  ice,  belong  to  particular  localities,  outside  of  which  they  tics, 
cannot  be  cultivated.  These  tobaccos  are  therefore  natural  mono- 
polies. Moreover,  aa  ia  also  the  case  with  wines,  tho  crops  vary 
in  richness  and  delicacy  of  flavour  with  the  seasons  of  their  growth, 
so  that  iu  certain  years  the  produco  is  of  much  greater  value  than 
in  others.  Further,  the  properties  of  certain  classes  of  tobacco 
render  them  specially  suitable  for  cigar-making.  Others  are  best 
fitted  for  smoking  in  pipes ;  and  there  are  numerous  qualities  which 
are  valuable  for  snuff-making.  National  tastes  and  habits  again 
frequently  determine  the  destination  of  tobacco.  Thus  heavy, 
strong,  and  full-flavoured  cigars  and  tobaccos  are  in  favour  in  the 
United  Kingdom,  whilo  on  the  Continent  lightor  and  more  brisk- 
burning  qualities  aro  sought  after,  and  the  materials  consumed  in 
the  kalians  of  Persia  and  tho  East  are  not  suitable  for  use  in  tho 
short  pipes  of  tho  Western  nations. 

Of  cigar  tobaccos  the  most  valuable  qualities  in  tho  world  are 
cultivated  in  »ho  north-wort  portions  of  tho  island  of  Cuba.  The 
district  of  Vnelta  Abajo  is  the  source  of  tho  highest  quality,  after 
which  comes  the  produco  of  Partidas  and  Vuelta  Arriba.  A  large 
jiortion  of  tho  tobacco  is  made  into  cigars  iu  tho  island,  but  con- 
siderable quantities  ore  also  exported  to  Europe  and  tho  United 
States  for  mixing  with  commoner  qualities  to  give  Havana  character 
to  tho  home-made  cigars,  'n  recont  years  a  largo  export  of  tobacco 
from  Brazil,  especially  from  the  province  of  Dania,  bus  sprung  up, 
most  of  which  goes  to  Germany  and  Austria  for  cignr-maKing. 
The  "seed-leaf  tobacco  of  Pennsylvania,  Connecticut,  aud  Ohio, 
grown  from  Havana  seed,  is  devoted  to  cigar-making  in  tho  United 
States.  In  the  East  tho  most  important  cigar-tobacco  region  is 
the  Philippine  Islands,  from  which  come  tho  well-known  Manila 
cheroots  and  cigars  and  a  largo  quantity  of  leaf-tobacco  of  dis- 
tinctive aroma.  Immense  quantities  of  cigar  tobacco  ore  also  ex- 
ported from  Java  and  Sumatra,  most  of  which  passes  through  the 
markots  of  Amsterdam  and  Rotterdam.  In  tho  Madras  presidency 
and  ia  Barman  cigar  tobacco  is  largely  cultivated,  tho  strong  heavy 
qualities  of  which  are  well  known  to  the  British  public  in  tho 
Burmese,  Lunka,  and  Diodigul  cheroots. 

Of  ordinary  smoking  tobacco,  among  the  most  esteemed  quail 
ties  are  Varinas  or  kanaster,  grown  in  the  districts  of  Varinss, 
Morida,  Margarita,  Ac,  in  Venezuela.  Tho  imnis  kanaster,  which 
covers  several  varieties  of  tobacco  from  South  America,  is  given 
on  account  of  the  wicker  baskets  (Span,  kanattra)  in  which  tho 
material  is  packed  for  export  The  tobacco  regions  of  the  United 
States—  Kentucky,  Maryland,  Virginia,  aud  Ohio— send  great  sup- 
plies of  smoking  leaf  of  various  qualities  into  the  European  market, 
especially  into  the  United  Kingdom,  which  is  almost  exclusive!) 
supplied  from  those  sources.  Smoking  toluccos  of  the  highest 
quality,  rivalling  indeed  the  cigar  tobacco  of  Cuba  in  flavour  and 
value,"  aro  grown  iu  Turkey,  and  socially  in  the  province  of 
Salomes.  The  famous  Latakia  of  the  English  smokers  is  pro- 
duced in  the  province  of  Saido,  iu  the  north  Tn  part  of  Syria. (sod 
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Latakia),  and  thoughout  Asiatic  Turkoy  there  U  an  extensive 
cultivation  and  export  of  smoking  tobacco. 

In  the  manufacture  of  tobacco  for  smoking,  we  have  to  do  with 
tho  numerous  forms  of  tobacco  used  for  smoking  in  pipes,  embrac- 
ing cut  smoking  mixtures,  cake  or  plug,  and  roll  or  spun  tobacco. 
Under  this  heading  come  also  tho  cigar  and  cigarette  manufacture. 

The  raw  material  in  the  warehouses  is  of  various  qualities  :  some 
it  strong,  rough,  and  harsh,  and  so  is  unfit  for  ordinary  smoking  ; 
other  samples  are  mild  aud  fiuo,  with  aromatic  aud  pleasant 
flavour,  but  devoid  of  strength.  By  a  proper  mixing  and  blending 
the  manufacturer  is  enabled  to  prepare  tho  smoking  mixture  which 
is  "desirable  for  his  purpose  ;  but  certain  of  the  rough,  bitter 
qualities  cannot  be  manufactured  without  a  preliminary  treatment 
by  which  their  intense  disagreeable  taste  is  modified.  The  storing 
of  such  tobacco  for  a  lengthened  period  matures  and  deprive*  it  of 
harshness,  and  the  same  result  mav  be  artificially  hastened  by 
macerating  the  loaves  in  water  acidulated  with  hydrochloric  acid, 
and  washing  them  out  with  pure  water.  The  most  efficient  means, 
however,  of  improving  st'oug,  ill-Usting  tobacco  U  by  renewed 
fermentation  artificially  induced  by  moisture  and  heat 

The  manufacturer  having  prepared  his  mixture  of  leaved,  proceeds 
to  damp  them,  pure  water  Mono  being  used  in  tho  United  Kingdom, 
whereas  on  the  Continent  and  in  America  certain  "sauces"  arc 


employed,  which  consist  of  mixtures  of  aromatic  substances,  sugar, 
liquorice, -common  salt,  snil  saltpetre,  Ac,  dissolved  in  water.  The 
primary  object  is  to  render  the  leaves  soft  and  pliant  ;  the  use  of 
the  sauces  is  to  impreve  the  flavour  aud  burning  qualities  of  the 
leaves  used,  When  uniformly  damped,  the  leaves  are  separately 
opened  out  and  smoothed,  the  midrib,  if  not  already  removed,  is 
torn  out,  except  when  "birds  eye"  cut  is  to  bo  made,  in  which 
mixture  the  midrib  gives  the  peculiar  "bird's  eye"  appearance. 
The  prepared  tobacco,  while  still  moist  and  pliant,  is  pressed  between 
cylinders  into  a  light  cake,  and  cut  into  f.no  uniform  shreds  by  a 
machine  analogous  to  the  chaff-cutter.  The  cut  tobacco  is  now 
roasted,  partly  with  the  view  of  driving  off  moisture  and  bringing 
the  material  into  a  condition  for  keeping,  but  also  partly  to  improve 
its  smoking  quality.  Tho  roasting  U  most  simply  effected  by 
spreading  it  on  heated  slabs,  on  which  it  is  constantly  turned  but 
such  a  method  does  not  yield  uniform  result*,  aud  it  exposea  the 
workers  to  a  most  deleterious  atmosphere  and  noxious  fumes.  A 


ing  machine  is  in  use,  which  consists  of  a  revolving  drum  in 
which  the  tobacco  is  rotated,  gradually  passing  from  one  end  to 
the  other,  and  all  the  time  under  the  inftueiico  of  a  current  of  heated 
air  paasiug  through  it. 

For  roll,  twist,  or  pigtail  tobacco  tho  raw  material  is  damped  or 
sauced  aa  in  the  ease  of  cut  tobacco.  Tho  interior  of  the  roll 
consists  of  small  and  broken  loaf  of  various  kinds,  called  "  fillers"  ; 
and  tlm  is  enclosed  within  sn  external  covering  of  large  whole  leaf 
of  bright  quality,  such  leaves  being  called  "covers."  The  material 
is  supplied  to  the  twisting  machinery  by  an  attendant,  and  formed 
into  a  cord  of  uniform  thickness,  twisted,  and  wound  on  a  drum  by 
mechaniim  analogous  to  that  used  in  rope-spiuning.  From  the 
drum  of  tho  twisting  machine  the  spun  tobacco  is  rolled  into 
cylinders  of, various  sizes.  These  arc  enclosed  in  canvas,  and  around 
the  surface  of  each  stout  hempen  cord  is  tightly  and  closely  coiled. 
In  this  form  a  large  number,  after  being  cooked  or  stoved  in  moist 
heat  for  about  twenty-four  hours,  are  piled  between  plates  in  an 
hydraulic  press,  and  subjected  to  great  pressure  for  a  month  or  six 
weeks,  during  which  time  a  slow  fermentation  takes  place,  and  a 
considerable  exudation  of  juico  results  from  tho  severe 
The  juice  is  collected  for  use  as  a  Bheep-dip. 

Cake  or  plug  tobacco  is  made  by  enveloping  the  desired  amount 
of  fillers  within  covering  leaves  of  a  fine  bright  colour.    A  largo 


'  of  such  packages  are  placed  in  moulds,  and  submitted  to 
powerful  pressure  in  an  hydraulic  press,  by  which  they  are  moulded 
into  solid  cakes.  Both  cake  and  roll  tobacco  are  equally  used  for 
smoking  and  chewing  ;  for  the  latter  purpose  the  cake  is  frequently 
sweetened  with  liquorice,  and  sold  as  honey-dew  or  sweet  cavendish. 

For  cigar-making  the  finest  and  most  delicately  flavoured  qualities 
of  tobacco  are  generally  selected.  A  cigar  consists  of  a  core  or 
central  mass  of  fillers  enveloped  in  an  inner  and  an  outer  cover  or 
robe.  The  fillers  or  inner  contents  of  the  cigar  must  be  of  uniform 
quality,  and  so  packed  and  distributed  in  a  longitudinal  direction 
that  the  tobacco  may  burn  uniformly  and  the  smoke  can  be  freely 
drawn  from  end  to  end.  For  the  inner  cover  whole  leaf  of  the 
satna  quality  as  tho  fillers  is  used,  but  for  tho  outer  cover  only 
selected  leaves  of  the  finest  quality  and  colour,  free  from  all  injury, 
are  employed.  Tho  covers  are  carefully  cut  to  tho  proper  sue  and 
shape  with  a  sharp  knife,  and,  being  damped,  a  rile  of  them 
smoothed  out  arc  placed  together.  In  making  cigars  by  tho  hand, 
the  operator  rolls  together  a  sufficient  quantity  of  material  to  form 
tho  filling  of  one  cigar,  and  experience  enables  him  or  her  to  select 
very  uniform  quantities.  This  quantity  is  wrapped  in  the  inner 
cover,  an  oblong  piece-  of  leaf  the  length  of  the  cigar  to  bo  made, 
and  of  width  sufficient  to  enclose  the  whole  material.  The  cigar 
is  then  rolled  in  the  hand  to  consolidate  the  tobacco  and  bring  it 
Into  proper  shape,  after  which  it  it  wrapped  in  the  outer  cover.  • 


shaped  piece  made  to  enclose  the  wholo  in  a  spiral  manner,  begin, 
ning  at  the  thick  end  of  tho  cigar  aud  working  down  to  the  pointed 
end,  where  it  is  dexterously  finished  by  twisting  to  a  fine  point 
between  the  fingers.  The  tinishod  cigars  are  either  spread  out  in 
the  sunlight  to  be  dried,  or,  where  that  is  impracticable,  thuv  »re 
exposed  to  a  gentle  heat  They  are  then  sorted  iuto  qualities 
according  to  their  colour,  packed  aud  pressed  in  boxes,  inwhi.li 
they  sre  stored  for  salj.  Machinery  is  now  employed  for  forming 
and  moulding  tho  fillings  of  cigars. 

Havana  cigars  are,  as  regards  form,  classification,  method  of 
putting  up,  and  nomenclature,  the  models  followed  by  manufacturers 
of  all  classes  of  the  goods.  Genuine  ("  legitinias  ")  Havana  cigars 
are  such  only  as  sre  made  in  tho  island;  and  the  cigars  msdein 
Euro|>e  and  elsewhere  from  genuine  Cuban  tobacco  are  classed  at 
"Havanaa."  Other  brands  of  home  manufacture  contain  aomt 
proportion  of  Cuban  tobacco  ;  and  very  good  cigars  may  be  made 
in  which  the  name  only  of  that  highly -prized  leaf  is  employed. 
When  wo  come  to  tho  inferior  classes  of  cigars,  it  can  only  bs 
said  tliat  they  may  be  made  from  any  kind  of  leaf,  the  more 
ambitious  imitations  being  treated  with  various  sauces  designed  to 
give  them  a  Havana  flavour.  The  highest  clas*  of  Cubau-msdi 
cigar*,  called  "  veguoras,"  are  prepared  from  the  very  finest  Vuclts 
Abajo  leaf,  rolled  when  it  is  just  half  dry,  and  consequently  never 
damped  with  water  at  all.  Next  como  tho  "  rcgaliaa,"waimilarly 
made  of  the  best  Vuclta  Abajo  tobacco ;  and  it  is  only  tho  lover 
qualities,  "ordinary  regalias,  which  aro  commonly  found  in  com- 
merce, the  finer,  along  with  the  "veguerns,"  being  exceedingly 
high-priced.  The  cigars,  when  dry,  are  carefully  sorted  according 
to  Btrunjrth,  which  is  estimated  by  their  colour,  and  classed  in  a 
scale  of  increasing  strength  as  claro,  Colorado  claro,  madura,  and 
oxuro.  They  aro  pressed  into  the  cigar  boxes  for  sale,  and  branded 
with  the  name  or  trade  mark  of  their  makers.  Cheroots  differ  from 
ordinary  cigars  only  in  shape,  being  either  in  tho  form  of  a  trun- 
cated cone,  or  of  uniform  thickness  throughout,  but  always  having 
both  ends  open  and  sharply  cut  across.  Cheroots  come  princi- 
pally from  Manila,  but  there  aro  now  large  quantities  imported 
into  the  Uuitcd  Kingdom  from  the  East  Indies  and  Burmah. 

Cigarettes  consist  of  small  rolls  of  fiuo  cut  tobacco  wrtpped.ii)  a  CV 
covering  of  thin  tough  paper  specially  mads  for  such  use.  Origin-  ett#u 
ally  cigarettes  were  entirely  prej»ared  by  the  smoker  himself ;  but, 
now  that  tho  consumption  of  cigarettes  has  attained  gigantic  pro- 
portions, especially  in  France,  they  are  very  largely  made  with  the 
aid  of  an  elaborate  system  of  automatic  machinery.  The  machines 
cut  the  paper,  gum  its  edge,  measure  out  the  proper  quantity  of 
toWco,  wrap  it  up,  make  tho  gummed  edge  adhere,  cut  the  ends, 
and  pack  the  cigarettes  in  boxes. 

The  manufacture  of  snuff  is  the  most  complex,  tedious,  and 
difficult  undertaking  of  the  tobacco  manufacturer;  but  it  is  an  art 
now  of  relatively  little  and  of  decreasing  importance.    The  tobacco 
best  suited  for  snuff-making  it  thick  fleshy  leaf  of  a  dark  colour, 
the  finest  qualities  of  snuff  being  made  with  dark  Virginia  leal 
and  the  Araersfoort  leaf  of  Holland ;  but  manufacturers  work 
up  many  kinds  with  fragments  from  the  making  of  smoking 
tobacco,  midribs,  itc    The  varieties  and  qualities  of  snuff  are 
many,  tho  differences  being  dependent  on  the  material  employed, 
the  sauces  with  which  it  is  treated,  and  the  method  of  manufacture. 
The  sauces  for  snuff  consist  of  solutions  of  common  salt,  with  variout 
aromatic  substances  according  to  the  flavour  desired  In  the  finished 
snuff,  and  with  occasional  additions  of  potash,  sal  ammoniac,  and 
other  Baits.    The  following  is  an  outline  of  the  method  adopted  in 
making  snuff  on  the  great  scale  in  the  state  manufacture  of  France, 
The  tobacco  leaves  arc  moistened  with  about  one-fifth  of  their 
weight  of  salt  and  water  (»i>.  gr.  1-089),  made  up  into  blocks,  and 
piled  in  large  rectangular  heaps,  in  quantities  of  40  or  50  tons. 
The  temperature  gradually  rises  to  140"  F.,  and  sometimes  reache* 
170* ;  but  tho  heat  must  be  regulated,  or  parts  of  the  mass  would 
become  black  as  if  charred.    The  heaps  are  made  up  in  tpring  and 
autumn,  and  the  fermentation  is  continued  for  five  or  six  montfcv 
when  the  temperature  remains  stationary  or  begins  to  decline. 
Tho  heap  h  then  opened,  and  the  tobacco  is  ground,  uy  which  means 
a  pale  brown  dr-yhh  powder  {rdpi  tec)  is  obtained.    This  it  mixed 
with  about  four-tenths  of  its  weight  of  a  solution  of  commou  salt, 
and  it  passed  through  a  sieve,  that  tho  powder  may  be  uniformly 
moistened.    It  is  then  pocked  in  large  open  chests  in  quantities  of 
from  25  to  SO  tons,  where  it  remains  for  nine  or  ten  months,  and 
undergoes  another  fermentation,  the  temperature  rising  in  the 
centre  of  the  ma.is  to  120*  or  130°.    During  this  process  the  snuff 
acquires  its  dark  colour  and  develops  its  aroma.    But  it  is  net 
uniform  in  quality  throughout,  ami  is  removed  to  a  teeond  chest, 
in  such  a  way  as  thoroughly  to  mix  all  the  different  parts  together, 
and,  after  the  lapse  of  two  months,  it  is  again  turned  over;  and  the 
process  is  sometimes  repeated  a  third  time.    When  the  muff  U 
ripe,  the  contents  of  the  various  chests  are  mixed  together  in  a 
largo  room  citable  of  holding  300  tons  of  snuff,  where  it  U  left  for 
about  six  weeks,  and  the  wholo  maaa  being  uniform  in  Quality  is 
sifted  into  barrels  for  the  market.     The  process  of 
occupies  in  all  from  eighteen  to  twenty  mouth*.  During 
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repeated  fermentations  about  two-thirds  of  the  nicotine  Is  destroyed, 
the  acidity  of  ttio  snuff  disappears,  and  the  mat*  become*  distinctly 
alk-iline,  notwithstanding  that  acetic  acid  U  continuously  evolved. 
The  destruction  of  malic  and  ci trio  acida  continues,  and  the  bases 
thereby  net  free  saturate  the  acetic  acid  formed,  leaving  free 
ammonia  in  the  snuff.  The  properties  of  snuff  are  dependent  on 
the  presence  of  free  nicotine,  free  ammonia,  and  the  peculiar 
aromatic  principle  develo|*d  in  tho  fermentation.  < 

The  reduction  of  tobaccolenf  to  a  snuff  powder  is  a  task  of  con- 
aidernblo  difficulty,  owing  to  the  gummy  nature  of  the  substance, 
which  tends  to  coat  and  clog  grinding  surfaces.  In  early  times 
the  duly  sauced  and  fermented  leaves  were  made  up  into  "  carottes," 
— tightly  tied  up  spindle-formed  bundles,  from  the  end  of  which 
the  suulfer,  by  means  of  a  "snuff  rasp,"  rasped  off  his  own  supply, 
and  hence  the  name  "rape,"  which  we  have  still  as  "  rappee,'  to 
indicate  a  particular  class  of  snuff.  The  practice  of  tying  up  the 
leaves  in  the  form  of  carottes, is  still  followed  by  makers  of  fine 
anufT,  as  tho  very  slow  fermentation  which  goes  on  within  the 
bundles  U  favourable  to  the  development  of  a  rich  aroma.  For 
pulverization,  the  leaves  are  first  cut  to  shreds  with  a  revolving 
knife,  and  then  powdered  either  by  a  kind  of  mortar  and  p"*tle  mill, 
or  by  falling  stampers  supplied  with  knife  cutting  edgis,  or  more 
commonly  they  are  treated  in  a  conical  mill,  in  which  ooth  tho  re- 
volving cone  and  the  aides  have  sharp  cutting  edges,  so  that  the 
material  undergoes  a  cutting  rather  than  a  grinding  action.  The 
Knurr  from  the  mill  i*  sifted,  and  that  which  remain*  on  the  sieve 
is  returned  to  the  mill,  the  remainder  beiug  passed  on  as  riyi  tee 
for  further  treatment  as  described  above. 

In  nearly  all  civilized  countries  the  cultivation  of  tobacco  and 
its  nunufactnrt  are  conducted  under  stato  supervision,  and  form  an 
important  source  of  public  revenue.  In  France,  Austria-Hungary, 
Italy,  and  Spain  the  cultivation  ia  a  stato  monopoly,  and  in  other 
countries  tho  crop  is  subject  to  heavy  excise  duties.  Since  the 
time  of  Charles  II.  tho  growth  of  tobacco  in  England  has  been 
practically  prohibited,  the  original  legislative  cxactmcnt  to  that 
effect  having  been  passed  with  the  view  uf  encouraging  trade  with 
the  young  colony  of  Virginia.  When  that  motive  ceased  to  have 
force  the  supposed  difficulties  of  collecting  the  internal  Uxation 
still  influenced  the  legislature  to  continue  their  prohibition,  and 
consequently  a  penalty  or  prohibitive  tax  equal  to  sixteen  hundred 
pounds  per  acre  is  exigible  on  the  cultivation  of  tobacco  in  the 
United  Kingdom.  In  Ireland  the  duty  on  the  cultivation  of  tobacco 
was  abandoned  between  1822  and  1830,  and  in  that  interval  tb« 
cultivation  grew  till  about  a  thousand  acres  were  under  the  crop. 
In  1886  tho  Government  permitted  the  experimental  cultivation  of 
tobacco  in  England,  under  certain  precautions  and  restrictions  for 
the  security  of  the  revenue.  Several  proprietors  in  Kent,  Norfolk, 
and  other  counties  grew  experimental  patchoa  with  such  success  as 
to  warrant  tho  continuance  of  the  experiment  and  to  ptovo  the 
ontiro  practicability  of  cultivating  tobacco  as  an  English  agricultural 
crop.  The  climate  Is.  however,  so  variable  that,  were  all  restric- 
tions removed,  and  tobacco  grown  subject  only  to  excise  supervision 
for  collecting  an  eqnitable  tax,  it  is  more  than  doubtful  whether  its 
growth  would  be  a  sale  abd  profitable  undertaking. 

The  influence  of  tobacco  on  health  and  morals  has,  ever  slnco 
its  introduction  into  Europo,  been  a  fruitful  subject  of  controversy. 
On  all  grounds,  except  ax  a  medicine,  it  met  the  most  uncom- 
promising opposition  when  it  first  became  known  ;  but  it  was 
precisely  the  expectations  entertained  regardlug  its  medicinal 
virtues  which  were  completely  disappointed.  Burton,  in  tho 
Analomy  of  Mtlaxeholy,  gives  strong  expression  to  the  two  views  : 
"  Tobacco,  divine,  rare,  supcrexicllcnt  tobacco,  which  goes  far 
beyond  all  the  panaceas,  potable  gold,  and  philosopher's  stones,  is 
a  sovereign  remedy  in  all  diseases.  A  good  vomit,  I  confess,  a  vir- 
tuous herb  if  it  be  well  qualified,  opportunely  taken,  and  medi- 
cinally used  ;  but,  as  it  is  commonly  abused  by  most  men,  which 
take  it  as  tinkers  do -ale,  'tis  a  plague,  n  mischief,  a  violent  purge 
of  goods,  lands,  health,— hellish,  devilish,  and  damned  tobacco, 
the  ruin  and  overthrow  of  body  and  soul."  Burton's  meaning— 
that  tobacco  in  moderation  is  a  good  thing,  while  its  excessive  use 
causes  many  physical  and  other  evils — has  many  sympathisers  ;  but 
the  difficulty  is  to  define  moderation  and  excess.  Among  modern 
authorities,  Dr  Jonathan  Pereira  says,  "  I  am  not  acquainted  with 
any  well-ascertained  ill  effects  resulting  from  the  habitual  pmctice 
of  smoking."  Similarly  Sir  Robert  Christison  concludes,  "In 
mr>ny  individuals  who  use  it  habitually,  the  smoke  has  an  extra- 
ordinary power  in  removing  exhaustion,  listlcssnoss,  and  restless- 
ness, especially  when  brought  on  by  bodily  or  mental  fatigue,  and 
this  property  Is  tho  basis  of  its  general  use  as  an  arliclo  of  luxury." 
Dr  E.  A.  Parkcs  sums  up  his  observations  thus  :  "  I  confess  mysolf 
quite  uncertain.  I  can  find  nothing  like  good  evidence  in  books ; 
too  often  a  foregone  conclusion,  without  any  evidence  to  back  tt,  Is 
givjn.  I  think  we  must  decidedly  admit  injury  from  excess  ;  from 
moderate  use  I  can  see  no  barm,  except  it  nisy  bo  in  youth."  On 
the  other  hand,  it  is  asserted  by  the  opponents  of  tobacco,  and  by 
the  anti-tobacco  societies,  that  tho  habitual  use  of  this  narcotic 
in  the  young,  to  decrease  of  bodily  and  uituul 


vigour,  and  specially  produce*  symptoms  of  anstmis,  palpitation, 
intermittent  pulse,  ami  other  ejections  of  the  heart  and  circula- 
tion. It  is  an  admitted  fact  that  a  disease  of  the  vision — tohac.o 
amblyopia— is  contracted  by  smokers,  and  is  not  uncommon 
among  those  using  strong  heavy  preparations,  such  as  black  twist. 
Allowing  that  such  incidental  evils  may  arise  from  even  compara- 
tively moderate  indulgence  in  tobacco,  tfiev  are  aftor  all  as  nothing 
compared  to  the  vast  aggregate  of  gentle  exhilaration,  soothing,  and 
social  comfort,  extracted  from  the  Virginian  weed- 

With  tho  almost  universal  prevalence  of  the  use  of  tobacco,  it  Corn- 
must  be  obvious  that  the  amount  consumed  yearly  is  very  great  merce 
In  tho  United  Kingdom,  which 
is  much  less  a  tobacco  consuming 
country  than  tho  United  States 
or  many  European  countries,  the 
consumption  per  head  has  steadily 
increased,  as  is  shown  in  the 
accompanying  tabic. 

The  customs  duty  derived  from 
irn|>orts  of  tobacco  amounted  in 
1836  to  £9,298,990,  and  there  cer- 
tainly is  a  considerable  quantity  of  manufactured  tobacco  smuggled 
Into  the  kingdom  which  comes  into  no  official  record.    In  the  United 
States  tho  production  of  tobacco  was  in  1640  219,153,319  Pi,  in 
1850  199,752,655  tb,  in  1860  434,209,461  lb,  in  1670  262,785,341  Tb, 
and  in  1880  472,661,157  lb.    During  the  ten  years  ending  1?8I 
tho  average  annual  production  was  472,000,000  lb,  cultivated  on 
from  600,000  to  700,000  acres,  tho  valuo  of  tho  crops  ranging  from 
*l0,000,000  to  *46,00O,O0O.   In  the  same  ten  years  2,640,818,001  lb 
of  leaf  were  exported,  1,897,606,249  lb  were  manufactured  for  home 
consumption,  and  the  uuantity  consumed  by  grower*  was  estimated 
to  bo  equal  to  280,000,000  lb. 

For  Tobacco  Pipe,  see  Pi  pa. 

The  literature  of  totiacco  la  very  extensive.  The  late  Mr  William  Drafnre  of 
Birmingham  published  in  1B80  a  re<lM«1  blbllucraphjr  of  ihe  subject,  HUMhtat 
Sifctiaua.  dreading  to  *4H  qssrto  paxes.  From  such  a  mass  of  saihfirltlea  It 
would  be  tain  here  to  make  acU-rtkoBS,  but  nif  ntloa  msjr  b«  made  of  t*a!rhoU'a 
capital  gossiping;  work,  XliAacfo,  n*i  //tuorg  and  AHoeitrlictH  (!M  eJ..  As 
movers  tiantlard  woifct  theie  any  also  he  qnoted  Tledetnann's  QrttMchtt  det 
rn6ail(l*aa)alld  Wajrner's  r«6.ilr«««r,  T.ibck-  and  Ctgarrm  Fabrication  (IW4). 
#ln  iheTeaih  C«i««i  Kcports  of  ih«  United  States  (I**3).  there."*  anerlos 
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TOBAGO,  tho  moat  southerly  of  the  Windward  group 
of  British  Went  Indian  Islands  (11°  9'  N.  lat.,  60"  12'  W. 
long.),  20  miles  north-east  from  Trinidad,  is  26  miles  in 
length  and  7|  at  its  greatest  breadth,  with  an  area  of  114 
fjquare  miles  (73,313  acres).  Its  formation  is  volcanic, 
and  tho  physical  aspect  irregular  and  picturesque,  with 
conical  hills  and  ridges  ;  the  main  ridgo  is  1800  feet 
high  and  18  miles  long.  There  are  several  excellent  har- 
bours. The  products  are  sugar,  rum,  molasses,  and  fruits 
of  various  kinds,  only  tho  low  ground  being  cultivated; 
production  is  not  increasing.  In  1885  tho  revenue  was 
£10,82G  and  the  expenditure  £12,031,  while  the  imports 
wore  £30,758  and  the  exports  £26,414.  The  population 
in  1885  was  19,363  (9368  males  and  9995  females),  princi- 
pally of  African  race,  the  whites  being  very  few.  Tobago 
has  a  small  legislative  council  and  an  administrator  under 
the  Government  of  the  Windward  Islands.  Its  capital 
is  Scarborough  (1200  inhabitants),  on  the  south-east 
coast. 

Tobago  was  discovered  by  Columbus  in  1496,  and  the  British 
flag  m  first  planted  in  1580,  the  island  being  then  occupied  by 
Caribs.  It  has  subsequently  been  held  by  tie  Dutch  and  tho 
French,  but  ultimately  was  ceded  to  the  British  crown  in  1814. 


TOBIT,  The  Book  of,  one  of  the  Old 
apocrypha,  relates  with  many  marvellous  circumstances 
tho  virtues,  trials,  and  final  deliverance  of  Totit,  a  pious 
Israelite  who  was  carried  to  Nineveh  in  the  captivity  of 
tho  ten  tribes,  and,  after  rising  into  favour  and  wealth  as 
a  trader  at  the  royal  court,  was  reduced  to  poverty  because 
ho  habitually  buried  those  of  his  nation  whom  the  tyrant 
slew  and  ordered  to  be  cast  forth  unburied.  Besides  this 
ho  lost  his  eyesight  through  en  accident.  Reduced  almost 
to  despair,  like  Job,  and  taunted  like  Job  by  his  wife 
("where  are  thy  alms  and  righteous  deeds  1"),  he  yet  puts 
his  faith  in  God  and  prepares  to  die,  but  first  resolves  to 
send  his  son  Tobias  to  Rhagie  (Rai),  in  Media,  to  reclaim 
an  old  loan  Now  his  probers  are  heard  and  his  righteous- 
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nesa  rewarded,  for  Raphael,  one  of  the  aeven  angois  that 
present  the  prayers  of  the  saints  before  Ood,  is  sent  in 
human  form  to  conduct  Tobiaa  on  his  journey.  Thus 
aided,  Tobias  not  only  recovers  hu  father's  money,  but  by 
killing  a  fish  which  attacks  him  as  he  washes  his  feet  in 
the  Tigris,  becomes  possessed  of  two  invaluable  drugs,  its 
liver  with  the  heart  and  its  gall.  By  fumigation  with 
the  former  he  drive*  a, way  the  demon  Asmodeus,  who  had 
slain  the  seven  bridegrooms  of  a  virtuous  Jewish  maiden, 
Sara  of  Ecbatana,  his  own  kinswoman,  ai.d  so  wins  a  good 
wife,  and  with  the  gall  ho  heals  his  father's  eyes.  In  spite 
of  tho  absurd  machinery  and  other  puerilities,  the  story  is 
ingeniously  constructed,  and  the  picture  of  Tobit'a  piety 
is  natural  and  touching,  so  that  the  whole  is  a  very  good 
exhibition  of  the  weakness  and  tho  strength  of  Judaism 
as  it  was  among  the  Israelites  of  the  dispersion. 

Tho  date  of  tho  book  cannot  be  precisely  determined. 
•It  was  written  before  the  destruction  of  the  temple  (xiv. 
5),  and  is  cited  by  early  Christian  writers.  On  the  other 
hand,  it  is  in  the  highest  degree  probable  that  the  Greek 
text  is  original,1  in  which  case  the  book  can  hardly  be 
earlier  than  the  2d  century  B.C.  A  date  about  the  middle 
of  this  century,  or  a  little  earlier,  at  tho  time  of  bitter 
conrliot  with  the  Greeks,  seems  to  accord  best  with  the 
tono  of  the  book.  Che  sympathy  shown  for  the  victims  of 
tyranny,  to  whom  burial  was  denied,  acquire*  fresh  mean- 
ing when  compared  with  such  a  pa-^uigo  as  2  Mac.  v.  10, 
and  the  prominence  given  to  eachuto logical  hopes  in  the 
closing  verses  fits  a  time  when  interest  in  the  prophecies 
of  Israel's  futuro  glory  was  revived  by  the  struggle  for 
national  independence  in  Judcea. 

That  Tobit  was  written  by  a  Jew  of  the  Eastern  dis- 
porsion  («o,  e.g.,  Ewald,  Geaeh.,  iv.  2G9)  will  hardly  be 
maintained  by  any  one  who  accepU  the  Greek  text  as 
original.  The  book  remained  almost  unknown  to  the 
Syriac  church,  a  fact  which  tells  strongly  against  the 
hypothesis  of  an  Eastern  origin  ;  and  at  tho  period  to 
which  the  work  can  be  best  referred  Egypt  is  the  only 
probable  place  for  a  Jewish-Greek  composition.  The 
writer  knows  nothing  about  the  geography  of  tho  East 
beyond  a  few  names  which  every  Jew  must  havo  heard, — 
the  Tigris,  which,  by  an  error  common  among  the  Greeks 
but  hardly  possible  to  an  Oriental  Jew.  he  regarda  as 
flowing  between  Nineveh  and  Media ;  Rha^a?,  which  was 
a  royal  residence  of  the  Partitions ;  the  famous  city  of 
Ecbatana;  and  Elymais  (ii.  10),  which  was  associated 
with  the  disaster  of  Antiochus  Epiphanea.  And  in  both 
forms  of  the  Greek  text  (vi.  9  in  the  common  text,  and 
v.  6  in  the  longer)  Rhagss  is  falsely  represented  as  quito 
near  Ecbatana.2  Noldcke  surmises,  as  others  havo  done 
before  him,  that  the  "  fish  "  which  attacked  Tobias  was  tho 
Egyptian  crocodile,  and  this  conjecture  is  raised  almost  to 
certainty  when  we  read  in  Kazwini  i.  132  that  the  smell 
of  the  smoke  of  crocodile's  liver  cures  epilepsy  and  that  its 
dung  and  gall  cure  leucoma,  which  was  the  cause  of  Tobit'a 
blindness.3  Thus  tho  cures  of  Sara  aud  Tobit  are  natural 
(•/.  the  longer  Greek  text,  vi.  4  *</.) ;  tho  angel's  help  is 
necessary  only  to  secure  the  medicaments  and  explain 
their  use. 

But  though  the  story  may  have  been  written  in  Egypt 
it  contains  Persian  elements.    There  is  no  inconsistency  in 

*  See  the  argument*  of  Niddeke,  UenaUh.  Btrl  Ak.,  1879,  p.  45  *7. 
This  paper  also  contain*  the  beat  di*:usaion  of  the  relation  of  the 
various  text*  of  the  book. 

'  Kuldcke  ahows  that  the  same  error  in  a  lew  grow  form  appear* 
In  both  text »  In  chip.  lx.  Tho  further  erroneous  statement  of  the 
longer  text  that  Erbataua  lies  in  a  plain  orr-jraaho  in  Wod.,  ii.  13,  0, 
in  a  pas^aju  dejieiident  on  Ctesias,  from  wham  the  addition  may  havo 
been  taken. 

5  Very  similar  statement?  ii  In  the  medical  virtue.!  of  tho  crecoJilo 
1  ale  or  terrestrial)  ocur  in  Creek  and  Latin  writer*. 


this,  for  the  authoisot  Jewish  Haggacia  generally  borrowed 
the  themes  which  they  embellished,  and  that  from  very 
various  quarters.  In  fact,  at  the  close  of  our  book  there 
is  a  brief  allusion  to  another  story,*  quite  unknown  to  us, 
which  tho  author  evidently  did  noi  invent.  The  proof  of  a 
Persian  element  in  the  tale  lies,  not  in  the  localities,  but  in 
the  angelology  and  dempnology.  Asmodeus  is  the  Iranian 
evil  spirit  Aeshma  Daeva,  and  Raphael,  as  the  guardian  of 
Tobias,  has  a  strong  resemblance  to  the  Iranian  Crao&ha 
Such  precise  adaptations  of  Zoroastrian  ideas  were  hardly 
the  common  property  of  Judaism  at  so  early  a  data  ;  they 
lead  us  to  conjecture  that  the  writer  borrowod  from  an 
Iranian  story.1  And  only  in  this  way  can  we  explain  the 
appearance  of  the  dog  who  goes  out  and  returns  with 
Tobias  and  Raphael.  This  trait  is  so  inconsistent  with 
Jowish  feelings  towards  the  unclean  animal  that  it  is 
omitted  in  the  Hebrew  and  Chaldco  versions.  But  to  the 
Iranians  tho  dog  was  not  only  a  sacred  animal,  the  pro- 
tector of  herds  and  homes,  but  was  the  companion  of  tho 
protecting  spirit  Craosha  (Bundahtth,  chap,  xix.),  to  whom 
Raphael  in  our  tale  corresponds. 

The  Greek  text  of  Tobit  is  foand  in  a  shorter  recension  (the 
usual  text)  and  in  a  longer  form  preaervod  in  tho  Codex  Sinaiticn* 
(published  by  F.  H.  Reiitoh,  4to,  Bonn,  1870).  There  aro  frag- 
ments of  another  form  of  the  longer  text  In  several  cursives.  All 
tho  forms  sro  given  in  FriUscbe'a  Libri  Apocryphi,  Lcipsic,  1871. 
The  shorter  text,  in  the  judgment  of  FriUsche  and  Noldeke,  is  tho 
earlier.  The  longer  t<  *t  is  also  represented  by  the  Latin  version', 
the  second  port  of  the  rare  Syriac  version  (the  first  part  is  fro^. 
the  hexatd.tr  Greek),  and  two  closely  allied  Jowish  versions,  ti  t 
Aramaic  (published  by  Nenlmier,  from  a  nnique  Mid  nub.  in  the 
Bodleian,  Oxf ,  lb78)  and  the  Hebrew,  first  printed  iu  Constantin- 
ople (1518),  reprinted  by  Minuter  in  1542  (whence  its  common 
namo  Hcbrmut  Mv.nsttri)  and  included  in  Neubauor'a  edition.  Hit 
Aramaio  seems  to  be  a  late  form  of  the  text  known  to  Jerome, 
and  of  which  ho  intvio  use  for  the  Yulgato  Latin;  it  is  certainly 
a  translation  from  th»  Greek.  There  are  recent  commentaries  on 
Tobit  by  Fritzsehe  (Xiing?/.  tlan-lb.  tu  den  yfnocr..  ii.,  Lcipsic, 
1853),  Keusch  (Freiburg,  1857),  Sengelmann  (Hamburg,  1857), 
and  Gutberlot  (ThciKaing,  1877).  Nulaeke's  paper  already  quoted 
is  indispensable.  For  other  literature,  see  Schurer,  A'Tlidu  Zeit- 
gcsc\.,  lL  609.  (W.  R.  8.) 

TOBOLSK,  a  government  of  Western  Siberia,  having 
the  Arctic  Ocean  on  the  N.,  Archangel,  Vologda,  Perm, 
and  Orenburg  on  the  VT.,  Akmolinsk  and  Semipalatinsk 
on  the  S.,  and  Tomsk  and  Yeniseisk  on  the  E.,  is  one 
of  the  largest  provinces  of  tho  Russian  empire,  occupy- 
ing nearly  7  per  cent.  (531,980  square  miles)  of  its  total 
area.  It  borders  on  tho  Arctic  Ocean,  from  tho  river 
K^ra  to  tho  Bay  of  the  Ghida,  the  broad  peninsula  of 
Yatmat  projecting  between  the  Kara  Sea  on  the  west  and 
the  Bay  of  tho  Ob ;  this  last  penetrates  into  the  continent 
for  more  than  550  miles,  with  a  width  of  from  60  to  70 
miles,  and  receives  another  long  and  wide  outlet-  the  bay 
of  the  Toz  (Tozovskaya).  Another  wido  bay  of  the  Kara 
Sea — tho  Baidaratsk,  or  Kara  Bay — runs  up  into  the 
Yatmat  peninsula  from  the  north  west.  The  islands  be- 
longing to  tho  government  are  few  ;  Byelyi,  at  the  ex- 
tremity of  Yatmat,  and  a  few  small  ones  along  the  west 
coast  of  the  peninsula,  as  also  in  the  Obi  Bay,  are  for  the 
,  most  part  ice-bound.  This  extensive  province  occupies  the 
greater  part  of  tho  lowlands  of  north-western  Asia,  which 
extend  eastward  from  the  Urals,  and  only  in  the  far  north 
does  it  include  th?  eastern  slopes  of  these  mountains.  The 
Pai-ho  coast-ridge  only  touches  Tobolsk  with  its  south- 
eastern extremity.  The  Urals  proper,  which  run  south- 
west from  the  Kara  Sea  as  far  as  to  the  Tell-poss  group 
(5540  feet),  and  thence  toko  a  southerly  direction,  form 
the  boundary  between  Tobolsk  and  Vologda  as  far  as  the 

*  The  story  of  Nadab  aud  Arhlacharu*.  The  name*  are  uncertain, 
and  one  text  substitutes  A  man  (Haman)  for  Nadab.  But  the  allusion 
is  not  to  th-j  book  of  Esther. 

»  Compare  what  is  said  under  Tnoiaaxn  and  Okx  Nights  (p  $12) 
as  to  the  probable  influence  of  an  Iranian  legend  on  the  book  of  KitUer. 
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sources  of  the  Petchora  (61°  30'  N.  lat),  but  farther 
south 'their  eastern  slopes  are  included  in  the  Russian 
government  of  Perm,  and  onlj  their  lowest  spurs,  200 
miles  from  the  main  ridge,  belong  to  Tobolsk.  The  aver- 
age height  of  the  northern  Urals  is  about  3000  feet,  and 
several  of  their  summits  range  from  3300  to  4000  and 
even  4370  feet  (Net-yu,  in  68*  N.  lat.).  The  remainder 
of  the  government  is  of  lowland  character,  hardly  at  any 
point  rising  above  the  sea  by  more  than  a  few  hundred 
feet,  but  these  lowlands  vary  greatly  in  their  different 
parts.  They  assume  the  character  of  grassy  steppes  or 
prairies  in  tho  south,  of  immense  marshes  sparsely  covered 
with  forest  in  the  north,  and  of  treeless  tundras  as  the 
shores  of  the  Arctic  Ocean  are  approached.  Tho  southern 
steppes,  in  their  turn,  may  be  subdivided  into  two  distinct 
portions, — the  Tobot  and-Ishitn  steppe  in  the  west,  and 
the  Baraba  in  the  east.  The  former,  nearly  43,000  square 
miles  in  area,  is  one  of  the  most  fertile  parts  of  the  empire. 
One-third  is  under  forest,  and  the  remainder  has  a  soil 
of  very  fertile  black  earth,  which  has  the  further  advant- 
age of  being  sufficiently  watered.  The  climate,  indeed, 
is  very  severe,  the  mean  annual  temperature  (30°  to  34* 
F.)  being  such  as  is  found  only  in  the  north  of  Sweden 
and  in  Archangel;  but  the  warm  summer  (65°  to  68*  in 
July)  and  the  amount  of  light  received  from  a  bright  sky 
combine  to  make  vegetation  develop  with  a  rapidity  quite 
unknown  to  western  Europe.  This  region  now  has  a 
population  of  more  than  800,000,  almost  all  Russians 
(only  14,000  aborigines),  so  that  it  may  bo  said  to  be 
more  thoroughly  Russian  than  the  Volga  provinces.  The 
area  under  crops  every  year  is  3J  million  acres,  and  the 
region  promises  to  become  a  regular  granary  for  Siberia  and 
north-eastern  Russia.  Tho  second  portion  of  tho  southern 
plains,  which  might  be  called  the  Baraba  region,  being 
mostly  occupied  by  the  Baraba  steppe,  covers  about  55,000' 
square  miles.  Only  its  western  borders  belong  to  Tobolsk. 
It  also  is  perfectly  flat,  and  covered  with  recent  deposits; 
but,  as  there  is  no  definite  slope,  the  surface  waters  move 
slowly,  and  accumulate  into  a  very  large  number  of  lakes 
and  marshes.  The  climate  is  moister  and  the  summer 
still  shorter  and  less  hot  than  in  the  preceding  region. 
Forests,  consisting  chiefly  of  birch,  are  spread  in  clusters 
ovjer  its  surface.  The  soil  of  this  region  also  is  very  pro- 
ductive, but 'the  fertile  patches  are  separated  hy  marshy 
grounds,  and  tho  dense  clouds  of  mosquitoes  which  float 
over  it  in  summer  are  a  positive  plague  to  both  man  and 
beast.  The  population  numbers  only  250,000,  also  almost 
all  Russians  (only  4000  aborigines),  and  the  area  annually 
under  crops  is  about  1,350,000  acres.  To  the  north  of  tho 
regions  just  specifiod  is  that  occupied  by  the  administra- 
tive districts  of  Tura,  Tobolsk,  and  Tara,  with  an  area  of 
about  1 10,000  square  miles  ;  this  may  be  described  as  the 
taiga  region.  It  is  covered  throughout  with  impenetrable 
forests  and  quivering  marshes — tho  dreadful  urmant,  which 
are  penetrated  by  man  only  for  somo  20  to  50  miles 
around  tho  widely  separated  settlements.  Immense  cedar- 
trees,  larches,  firs,  pines,  birches,  and  maples  grow  very 
densely,  and  the  underwood  is  so  thick  that  a  passage  can 
be  forced  only  with  the  aid  of  the  hatchet,  the  difficulties 
being  further  increased  by  the  layers  of  decayed  wood  and 
by  the  marshes.  To  cross  these,  which  aro  treacherously 
concealed  under  a  swaying  layer  of  grassy  vegetation,  a 
kind  of  snow-shoe  must  be  used  even  in  the  summer,  and 
many  can  be  crossed  only  in  winter.  Immense  areas  of 
the  urmnns,  especially  on  the  Vasyugan,  have  never  been 
visited  by  man  ;  but  still,  from  time  to  time  a  Russian 
settlement  arises  in  the  forests,  mostly  founded  by  Non- 
conformists in  hiding,  who  freely  receivo  all  sorta  of 
fugitives.  The  south-western  parts  of  this  region  are 
",  by  tho  Siberian  highway,  and  to  this  circumstance 


alone  is  it  indebted  for  its  population  of  nearly  450,000 
(32,000  aborigines).  Only  2  per  cent  of  this  area  is  under 
culture.  Farther  north  extend  tho  tundras,  where  the  aver- 
age temperature  rapidly  decreases  from  the  25*  F.  foupd 
in  the  preceding  region  to  15*,  10*,  and  7*.  The'  frozen 
soil  during  the  hottest  part  of  the  summer  thaws  only  for 
a  few  inches  beneath  the  surface.  The  frost  sets  in  early, 
and  a  thick  envelope  of  snow  lowers  the  spring  tempera- 
ture. Forests  cover  the  southern  parts,  but  tho  treea 
become  poorer,  shorter,  and  thinner,  and  huddle  into  im- 
penetrable thickets  ;  while,  farther  north,  only  the  creep- 
ing variety  of  birch  and  the  dwarf  varieties  of  willow  hold 
their  ground.  Within  the  Arctic  Circle  the  last  traces  of 
arboreal  vegetation  disappear,  their  northern  limit  being 
pushed  south  by  the  double  bay  of  the  Ob  and  the  Taz, 
and  by  the  proximity  of  tho  Kara  Sea. 

Apart  from  the  Urals,  there  are  no  traces  of  hard  rock  anywhere" 
In  Tobolsk.  Down  to  iu  southern  borders  it  is  covorod  with 
Post-Pliocene  deno»its,  which  are  met  will)  as  fur  as  the  water- 
parting  be tweeu  the  Irtish  and  the  Aral-Cosrtlan  depression.  This 
range  of  flat  hills  rises  a  few  hundred  feet  alfove  the  sea-level,  and 
it  seems  to  mark  the  limit  of  extension  ofXhe  Post-Glacial  gulf 
of  the  Arctic  Ocean  which  covered  western  Tobolsk  during  tho 
Qlacial  period.  Contrary  to  Humboldt's  hypothesis,  it  remains, 
however,  doubtful  whether  it  was  connected  in  Post-Glacial  times 
with  tho  Aral-Caspian  Sea  otherwiso  than  by  means  of  narrow 
straits,  which  diitppesn-d  at  any  rate  at  an  early  stage  in  that 
goological  period. 

The  climate  of  Tobolsk  is  one  of  gTcat  extremes,  the  differences 
between  the  averages  for  the  hottest  and  coldest  months  reachirig 
as  much  as  70°  F.  Tha  average  temperatures  at  Berexoff,  Narym, 
Tobolsk,  and  Ishim  respectively  are  21%  28°,  3\'  S,  and  32° 
(January,  -  8°  8,  -  8°,  -  2°,  and  -  4° ;  July  from  62*  to  67°).  Only 
191  days  at  Ishim  and  153  at  Bcrwoff  have  a  temperature  above 
32°;  and  tho  Ob  at  Obdorsk  continues  ice-bound  for  219  days  (tho 
Irtish  170  days  at  Tobolsk). 

The  government  is  watered  by  the  Ob,  which  traverses  it  for  mors 
than  1300  miles,  and  is  navigable  throughout.  It  receives  many 
tributaries,  some  of  which  are  200  to  350  miles  long,  but  flow 
through  quite  uninhabited  regions.  The  Irtish,  a  left-hand  tribu- 
tary of  the  Ob,  covers  all  the  southern  part  of  Tobolsk  with  it* 
numerous  tributaries.  It  waters  Tobolsk  for  760  miles,  and  is 
navigable  for  the  whole  of  its  length  ;  it  receives  the  great  Tobot, 
about  420  miles  long,  also  navigable,  the  Ishim,  Mid  a  number  of 
loss  important  streams ;  wliile  the  Tara,  a  tributary  of  tho  Tobot,  is 
also  a  channel  for  navigation.  The  navigation  lasts  for  nearly  six 
months  in  the  south.  The  first  steamer  on  the  Ob  system  was 
launched  in  1845  and  tho  second  in  I860;  since  the  latter  dst'j 
steam  navigation  has  steadily  developed. 

I^akes,  some  of  them  salt  occur  in  great  numbers  on  the  water- 
parting  between  the  Irtish  and  the  Aral-Caspian,  and  everywhere 
in  South  Tobolsk.  Lake  Tchany,  the  largest,  covers  1265  square 
miles.  All  are  being  rapidly  dried  up,  and  even  within  the  last 
hundred  vears  they  have  undergone  great  changes.  Thus,  in  the 
group  of  lakes  of  T'*hany,  in  the  Baraba  stepiw,  whole  villages  have 
arisen  on  ground  that  was  under  water  in  the  earlier  years  of  this 
century.1  Immenso  mar»h«  cover  Tobolsk  beyond  57° N.  lat,— tho 
Vasyugan  marshes  in  tho  cast  the  Koudinsk  and  Bercxovsk  marshes 
in  the  west  both  joining  farther  north  the  tundras  of  tho  Aret ;  - 
shores. 

The  population  reached  1,283,000  In  1882.  Although  recoin 
immigrants,  the  Russians  already  constitute  94  per  cent  of  tho 
aggregate  population,  and  their  numbers  are  steadily  increasing  by 
immigration,  and  partly  also  bv  tho  arrival  of  exiles.  No.  fewer 
than  43,750  immigrants  from  kussia  settled  at  Tobolsk  between 
18«t  and  1878,  but  of  lste  this  figure  has  greatly  increased.  \r. 
1879  as  many  ns  59,134  exiles  were  on  the  registers,  but  of  these 
more  than  20,000  hnd  left  their  abode*  and  disappeared.  As  a  rule 
the  exiles  belong  to  tho  poorest  class  of  population.  According 
to  M.  Yadrintscff,*  tho  native  population  of  Tobolsk  was  repre- 
sented in  1879  by  29,150  Tartars  and  S730  other  Turkish  inhabit 
ants,  chiefly  in  tie  south,  22,350  Ostiaks,  chiefly  on  the  Ob.  6920 
Samoyedes'in  the  north,  and  C100  Voguls  in  the  north  west;  the 
total  amountod  to  74,220,— that  is,  61  per  cent  of  the  aggregate 
population  (1.206,000  in  1879).  The  Ontiaks  (y.r.)  are  in  a  very 
miserable  condition,  having  come  under  heavy  obligations  to  the 
Russian  merchants,  and  being  compelled  to  hand  over  to  them 
nearly  all  the  produce  of  their  hunting  and  fishing.  The  Tart-n 
settlements  in  tho  south  are  prosperous,  but  not  in  the  Tobolsk 
district,  where  their  lands  have  been  appropriated  for  tho  Russian 

'  See  Yadrintaeff  in  /west is  Ku*t.  Gtogr.  Sec.,  1886. 
»  Sitena  as  a  Colay  (Russian). 
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settler*.  Of  tho  Russians  neaily  85,000  are  KonconJormuta, accord- 
ing to  official  figures,  but  the  number  U  greatly  understated.  Many 
o(  the  Samoyedes,  Ostiaks,  and  Vogulj  are  nominally  Christiana. 
The  Russians  and  the  Tartars,  who  chiefly  inhabit  South  Tobolsk, 
mostly  live  by  agriculture.  Of  the  total  area  of  land  regarded  as 
suitable  for  cultivation  (23, 400,000  acres),  15,000,000  are  owned 
by  the  peasant  communities.  Summer  wheat,  rye,  oats,  barley, 
and  tome  buckwheat  are  raised.  Flax  and  hemp  and  tobacco  are 
cultivated  in  the  south,  where  rattle-breeding  aUo  is  extensively 
carried  on.  The  ravages  of  anthrax,  however  (see  MrRfiAix,  vol. 
xvii.  p.  58),  are  very  severe,  especially  in  the  marshy  parts  of  the 
province.  The  indigenous  inhabitants  of  the  north  nail,  in  the 
aamo  year,  more  than  100,000  reindeer.  Dogs  are  used  in  sledges 
in  the  far  north.  In  the  forest  region  the  chief  means  or  existence 
are  found  in  the  forests.  The  pursuit  of  bears,  wohes,  foxes, 
squirrels,  ermines,  *tag\  elks,  as  also  of  tables  and  beavers  (rapidly 
disappearing),  is  n  regular  occupation  with  tho  Russiar  peasants 
as  well  as  with  the  indigenous  inhabitants;  sledges  and  cars, 
mats,  sieves,  wooden  vessels,  and  pitch  and  tar  are  also  manu- 
factured to  a  considerable  extent  in  the  villages  (valued  at  about 
£150,000).  Cedar-nuts  (from  5000  to  800O  cwts.  every  year)  are 
gathered,  partly  for  the  sake  of  their  oil.  The  fisheries  of  the  Ob 
and  the  southern  lakes  are  important ;  no  fewer  than  1700  Ostiaks 
are  engaged  in  them  on  the  Ob.  No  less  train  200,000  cwts  of  fish 
are  annually  caught  in  the  district  of  Tara  alorc.  and  Surgut 
exports  it  to  the  value  of  £10,000,  while  in  the  Nurjm  region 
10,000  cwts.  of  salt  are  used  for  preserving  the  fish 

The  industries  are  insignificant  (chiefly  tinning,  distilling,  and 
tallow-melting) ;  iron-works  and  woollen-cloth  mills  are  still  in 
their  infancy.  Thft  export  of  cattle,  hides,  tallow,  corn,  flour,  fish, 
and  furs  to  Russia,  both  from  Tobolsk  and  from  the  Kirghiz  steppe, 
is  of  some  importance.  Spirits  are  sent  farther  cast,  to  Tomsk; 
while  all  kinds  of  manufactured  wares  are  imported  from  Russia. 
The  fairs  of  Irbit  and  Ishim  are  the  chief  centres  for  trade. 

The  educational  institutions  are  few.  It  is  worthy  of  remark 
that  of  "secondary  schools"  (girunasia  and  pro-gyuiuasia)  there 
were  in  1883  ei^ht  for  girls,  with  1065  scholars,  and  only  four 
for  boys,  with  711  scholar*;  oi  primary  achoola  there  wcie  250, 
with  5844  boys  and  1403  girls. 

Tobclsk  is  divided  into  ten  districts  (obvgs),  the  chief  towns 
(with  populations  in  18e!3)  being  Tobolsk  (20,130),  Bereiou"  (1990), 
Ishim  (7100),  Kuigau  (8570),  Surgut  (1460),  Tare  (8640),  Turinsk 
(4650),  Tyukafinsk  (3PO0),  Tyumen  (14,300),  and  Yalutorovsk 
(45O0).  Of  these  ton  ns,  only  Tobolsk  oud  TyvmeS  (q.v. )  are  really 
entitled  to  the  designation,  the  others  be i lit;  mere  villages,  of  less 
importance  than  many  others  on  tho  great  Siberian  highway  which 
crosses  tho  government  from  Tyumen  to  Tomsk.         (P.  A.  K.) 

TOBOLSK,  capital  of  the-  above  goieinment,  is  situated 
on  tho  right  bank  of  the  Irtish,  near  its  junction  with  the 
Tobot.  It  is  1535  miles  from  Moscow,  and  since  the 
alteration  of  tho  course  of  the  great  Siberian  highroad 
from  Tyumen  to  Tomsk  it  has  become  an  out-of-the-way 
place,  and  is  no  longer  either  capital  of  Western  Siberia 
or  even  an  administrative  centre  for  exiles,  as  it  was  for- 
merly. Viewed  from  the  Irtish,  the  town  has  a  picturesque 
aspect,  with  its  kreml,  or  atone  walla,  built  on  a  crag  200 
feet  high,  its  twenty-one  churches,  and  several  elegant 
buildings.  The  kreml,  built  under  Peter  I.  by  Swedish 
prisoners,  in  imitation  of  tho  kreml  of  Moscow,  is  430  yards 
long  by  200  yards  in  breadth,  and  contains  two  cathedrals 
erected  towards  the  end  of  the  1 7th  century.  The  bell 
of  Uglitcb,  which  rang  the  alarm  when  the  czarevitch 
Dmitri  was  assassinated  by  order  of  Boris  Godunoll,  and 
therefore  had  its  "  ear  torn  away,"  and  was  exiled  to 
Siberia,  stands  close  by.  The  palace  of  the  governor,  the 
administrative  offices,  the  seminary  where  the  historian  "of 
Siberia,  Slovtsoff,  received  his  education,  the  gymnasium 
where  Mcndeleefi  the  chemist  was  trained,  and  tho  Marie 
school  for  girls,  which  now  supplies  Siberia  with  so  many 
teachers,  are  in  tho  upper  part  of  the  town,  where  broad 
grassy  Bpaces  separate  the  wide  streets  paved  with  thick 
planks.  A  monument  to  Yermak,  the  rebel  Cossack  who 
conquered  Siberia,  stands  in  a  prominent  place;  and  one 
of  the  sides  of  the  large  square  on  the  crag  is  occupied  by 
the  immense  prison,  where  more  than  "000  exiles  are 
gathered  during  tho  period  of  navigation.  The  lower  part 
of  the  town  stands  on  a  sandy  beach  of  the  Irtish,  and 
often  suffers  from  floods.  Its  sanitary  condition  is  very 
bad.    The  merchant*  of  Tobolsk  carry  on  a  fairly  brisk 


trade  in  com  from  the  south,  salt  from  Seroipalatinsk, 
timber  and  fish  from  the  lower  Ob  The  population  is 
almost  stationary  (20.130  in  '  1883,  as  against .  15,500  in 
1839  and  15,200  in  1772).  •  Some  12  miles  to  the  south- 
east are  the  ruins  of  the  *•'  fort  of  Kutchum," — the  6eat  ol 
the  capital  of  Siberia,  bker,  before  the  Russian  conquest. 

Tobslsk  was  founded  in  15S7  by  500  Cossacks  who  left  Tyumen 
under  Tchulkor*  ami  buiit  a  woode'i  fort  at  the  month  of  the  Old 
Tubot.  During  the  next  fifteen  yuirs  sevcial  other  fort*  were 
erected  on  the  territory  now  occupied  by  Tobolsk.  .  Tho  Ostiaks 
and  Samoyedes  soon  submitted  to  Russian  rule,  but  the  Tartars 
ami  fisr.likirs  niado  Ircjuent  r.ii  's,  so  that  a  lino  of  f-vrt*  had  to  be 
buUt  in  the  17th  ccuturv  fmm  Otwnl  urg  to  Ishim.'  In  1752  t  new 
line  of  forts  was  erected  some  150  miles  further  south,  and  since 
that  time  Kussinn  sottlcru  have  U-jii  able  qvittlv  to  ulonizt  the 
irost  fertile  parts  to  the  south  of  Tobolsk 

TOC'QUEVILLE, .  Alexis  Hekri  Chap.lo  CninEi., 
Comte  de  (1805-1859),,  was  born  at'  Veroeuir  on  July 
29,  1805.  His  family  on  the  father's  side  were  of  good 
descent,  and  distinguished  both  in  the  lew  and  in  arms, 
while  his  mother  was  the  granddaughte-  of  Malesherbes. 
Alexis  de  Tocqucvillo  was  brought  up  for  the  bar,  or,  rather, 
according  to  the  division  of  that  pro'ission  in  France,  foi 
the  bench,  and  became  an  assistant  n  agistrate  in  1830. 
A  year  later  he  obtained  from  the  Government  of  July  a 
mission  to  examine  prisons  and  penitentiaries  in  America, 
and  proceeded  thither  with  his  lifelong  friend  Gti3tave  de 
Beaumont.  He  returned  in  somewhat  less  than  two  years, 
and  published  a  report  on  the  subject  of  his  mission,  but 
the  real  result  of  hi*s  tour  was  the  famous  De  la  Democratic 
en  Amiiique,  which  appeared  in  1635,  and  very  won  made 
his  reputation.  It  was  at  once  caught  up  by  influential 
members  oi  the  Liberal  party  in  England,  which  country 
Tocqucvillo  soon  after  \isited,  and  where  he  married 
an  Englishwoman.  Returning  to  Franee,  and  beginning 
life  as  a  country  gentleman  at  Tocqueville,  he  thought  to 
carry  oat  the  English  ideal  completely  by  standing  for 
the  chamber  of  deputies.  But,  with  a  scruple  which  illus 
trated  his  character,  he  refused  Government  nomination 
from  Mok1,  and  was  defeated.  Later  he  was  successful, 
and  sat  for  several  years  both  before' and  after  the  revolu- 
tion of  February,  becoming  in  1849  vice-president  of  the 
assembly,  and  for  a  fow  months  minister  of  foreign  affairs 
He  was  a  warm  supporter  of  the  Roman  expedition,  but 
an  equally  warm  opponent  of  Louis  Napoleon,  and  after 
being  one  of  the  deputies  who  were  arrested  ut  tho  coup 
d'ttnl  he  retired  from  public  life.  Twenty  years  after 
his  first,  he  produced  another  book,  De  I'AncUn  Jfyimc, 
which  almost,  if.  not  quite,  equalled  its  success.  His 
health  was  never  very  strong,  and  in  1S58  ho  broke  a 
blaod-vcusel.  He  was  ordered  to  the  south,  and,  taking 
up  his  residence  at  Cannes,  died  there  on  the  16lh  of 
April  18.j0.  Hl-  bad  published  some  minor  pieces  during 
his  lifetime,  nr.d  hh  complete  works,  including  much  un- 
published cortcspondcnci.  .were  produced  after  his  death 
iu  uniform  shape  by  De  Beaumont. 

During  !ha  last  twenty 'yc^r*  of  his  life,  and  for  perhaps  half 
that  time  after  his  death,  Toc-pi-iviHc  had  an  increasing  European 
fame,  which  for  tho  last  ten  or  filtccB  years, has 'been  stationary  if 
not  diminishing.  Both  phenonii  na  are  snsceptible  of  explanation. 
Although  he  has  been  act-used  by  some  of  his  own  countrymen 
of  having  'Me  stylo  triste,"  his  manner,  which  is  partly  imi'tntcd 
from  Montcvpiieu,  has  considerable  charm;  and  ha  was  the  first 
and  has  reriained  th*  chief  writer  to  put  the  orthodox  liberal 
id>  as  which  governed  European  politics  during  the  first  half  or  two- 
thirds  of  the  19th  c«utury  into  an'ordcrly  and  attractive  shape. 
H«  wis,  liinnnvix,  as  has  been  said,*  much.takcn  aip  by  influen- 
tial persons  i:i  England, — Senior,  Jolm|Stulrt  Mill;  and  others,— 
and  he  hid  the  great  advantage  "of  .writing  absolutely  the  first 
book  of  reasoned  polities  on  the  facts  of  democratic  government  as 
observed  in  America.  *  Besides  all  this  he  was,  if  not  an  entirely 
impartial  writer,  neither  a  fanatical  devotee  of  democracy  nor  a 
fanatical  oppoueut  of  it.  All  this  gave  him  a  very  great  advantage 
which  he  his  not  yci  wholly  lost.  At  the  same  time  he  had  defect* 
which  were  cortain  to  make  themselves  felt  as  time  went  on.  even 
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without  the  alteration  of  the  centre  of  liberal  opinion  which  has 
taken  piece  of  bite  Tears.  The  chief  of  these  was  a  certain  weakness 
which  can  hardly  be  described  in  English  by  any  word  more  dig- 
nified than  the  familiar  term  "  priggishnesa.  '  His  correspondence 
with  Mole  above  alluded  to  is  an  instance  of  this,  and  it  was  also 
reflected  on  in  Tarious epigrams  by  countrymen  and  contemporaries; 
one  of  these  accuses  him  of  having  unluckily  "  begun  to  think  before 
he  had  begun  to  learn,"  while  another,  with  more  real  than  apparent 
inconsistency,  declares  that  he  "  avait  l'air  de  savoir  do  tout* 
e'lernite'  ce  qu'il  venait  d'anprendre."  His  book  on  America,  though 
undoubtedly  a  very  remarkable  piece  of  political  deduction,  has  the 
drawback  of  procc„-ding  on  very  insufficient  premisses  and  of  trying 
te  be  too  systematic  His  book  on  thevfncif*  tUyinu  is  also  want- 
ing in  solid  information,  and  com  mi  Is  the  great  error  of  assuming 
rather  than  proving  that  the  Revolution  of  1739  was  a  proceed- 
ing of  unmixed  gocd,  which  delivered  France  from  a  state  (not  of 
unmixed  evil,  for  TVwjueville  was  too  careful  a  student  to  imagine 
that,  but)  of  evil  exclusively  caused  by  tho  existence  of  monarchical 
and  aristocratic  institutions.  In  fact,  the  fault  of  both  books  is 
that  their  author  is  not  a  practical  politician,  a  fault  which  is 
constantly  illustrated  and  exhibited  in  his  correspondence.  He 
appears  both  in  reading  history  and  in  conducting  actual  political 
business  (of  which,  as  has  been  seen,  he  had  some  experience)  to 
have  been  constantly  surprised  and  disgusted  that  men  and  nations 
did  not  behave  as  he  expected  them  to  behave.  This  excess  of  the 
deductive  spirit  explains  at  once  both  the  merits  and  the  defects  of 
his  two  great  worfci,  which  will  probably  remain  to  some  extent 
political  classics,  though  they  are  leas  and  leas  likely  to  be  used  as 
practical  guides. 

TODAS.    See  Nfusrei  Hills,  vol.  xvii.  p.  509. 

TODLEBEN,  or  Totlebkn,  Eduakd  Ivanovich  (1818- 
1884),  Russian  general,  was  born  at  Mittau,  in  Courland, 
on  May  20, 1818.  His  parents,  who  scorn  to  have  been  of 
German  descent,  were  of  the  mercantile  class,  and  he  him- 
self was  intended  for  commerce,  but  a  strong  instinct  led 
him  to  seek  the  career  of  a  military  engineer.  He  entered 
the  school  of  engineers  at  St  Petersburg  in  1835,  and  passed 
from  that  into  the  army  in  1838.  In  1847  and  the  two 
following  years  he  was  employed,  as  captain  of  engineers,  in 
the  campaigns  against  Scharayl  in  the  Caucasus,  where  he 
directed  the  siege  operations  against  the  principal  mountain 
fortresses.  On  the  outbreak  of  war  between  Russia  and  the 
Porte  in  1853,  he  was  placed  at  the  head  of  the  staff  of 
General  Schilder-Schuldner,  by  whom  Silistria  was  besieged. 
This  general  being  wounded,  Todleben  acted  in  his  place 
until  the  siege  was  raised.  He  was  then  transferred  to  the 
Crimea,  Sebastopol,  while  strongly  fortified  toward  the 
sea,  was  almost  unprotected  on  the  land  side.  Todleben, 
though  still  only  of  colonel's  rank,  became  the  animating 
genius  of  the  defence.  By  his  advice  the  fleet  was  sunk,  in 
oraer  to  blockade  the  mouth  of  the  harbour,  and  the  de- 
ficiency of  fortifications  on  the  land  side  was  made  good 
before  the  allies  could  take  advantage  of  it  The  con- 
struction of  earthworks  and  redoubts  was  carried  on  with 
extreme  rapidity,  and  to  these  was  transferred,  in  great 
part,  the  artillery  that  had  belonged  to  the  fleet  In  what-' 
ever  direction  the  besiegers  drew  their  lines,  there  Todleben 
met  them  with  counterworks,  until,  with  the  arrival  of 
heavy  Russian  reinforcements,  tho  besiegers  almost  became 
the  besieged.  It  was  in  these  improvised  operations  by 
means  of  earthworks  that  Todleben's  peculiar  power  and 
originality  showed  itself;  he  was  not  a  great  military 
leader  in  the  wider  sense,  nor  was  he  the  creator  of  a 
^reat  permanent  system  of  defence  like  Vauban.  But  for 
the  special  problems  of  Russian  warfare,  both  in  1854 
and  at  a  later  epoch,  he  was  exactly  the  man  wanted. 
Until  June  1855  he  conducted  tho  operations  of  defence 
at  Sebastopol  in  person  ;  he  was  then  wounded  in  the  foot 
and  at  the  operations  which  immediately  preceded  the  fall 
of  the  fortress  he  was  not  present  When  he  recovered 
from  his  wounds  he  was  employed  in  strengthening  the 
fortifications  at  the  mouth  of  the  Dnieper,  and  also  those 
of  Cronstadt  In  1856  he  visited  England,  where  his 
merits  were  well  understood.  In  1860  he  was  appointed 
assistant  to  the  grand-duke  Nicholas,  and  he  became 


subsequently  chief  of  the  department  of  engineers.  For 
reasons  which  are  not  known  ho  was  given  no  command 
when  war  with  Turkey  began  in  1877.  It  was  not  until 
the  disasters  before  Plevna  had  heaped  discredit  upon,  the 
incompetent  leaders  of  the  Russian  army  that  the  soldier 
of  Sebastopol  was  called  to  the  front  Todleben  saw  that 
Plevna  could  not  be  taken  by  assault,  and  that  it  would 
be  necessary  to  reduce  it  by  drawing  works  round  Osman 
Pasha,  and  cutting  him  off  from  communication  with  the 
other  Turkish  commanders.  In  due  time  Plevna  fell. 
Todleben  then  undertook  the  siege  of  the  Bulgarian  for- 
tresses. After  the  conclusion  of  preliminaries  of  peace,  he 
was  placed  in  command  of  the  whole  Russian  army,  and 
became  responsible  for  the  government  and  administra- 
tion of  the  occupied  districts.  In  the  discharge  of  these 
duties  he  is  said  to  havo  distinguished  himself  by  his 
combined  firmness  and  good  temper  in  dealing  both  with 
Turkish  authorities  and  with  the  native  population.  He 
received  the  highest  military  honours  and  commands  when 
the  war  was  over,  and  became  governor  of  Odessa.  But 
his  health  was  broken ;  and  after  much  suffering  he  died 
at  a  German  watering-place  in  June  1884.  He  was  buried 
with  great  solemnity  at  ScbastopoL 

TODMORDEN,  a  market-town  of  England,  partly  in 
Lancashire  but  chiefly  in  the  West  Riding  of  Yorkshire, 
stands  on  the  Calder,  on  the  Rochdale  Canal,  and  on  tho 
Lancashire  and  Yorkshire  Railway,  13  miles  west  of  Halifax, 
9  north  of  Rochdale,  and  207  J  north-north-west  of  London. 
It  lies  in  three  valleys  amidst  scenery  originally  romantic, 
and  still  in  part  retaining  that  characteristic  The  town- 
hall  (1875)  bridges  tho  counties  boundary,  the  Calder, 
enabling  the  magistrates  to  exercise  jurisdiction  in  both 
counties  Of  the  other  buildings,  the  Unitarian  church, 
the  market-ball,  the  free  endowed  school,  and  the  Unita- 
rian free  school  may  be  mentioned.  A  bronze  statue  has 
been  erected  to  John  Fielden,  to  whose  energy  in  develop- 
ing the  cotton  manufacture  the  town  owes  much-  of  its 
prosperity.  The  staple  industry  is  the  spinning  and  weav- 
ing of  cotton,  and  there  are  also  foundries  and  machino- 
worka  The  population  of  the  township  of  Todmorden 
and  Walsden  (area  7007  acres)  in  1871  was  9333,  and  in 
1881  it  was  9237.  In  addition  to  this  (situated  wholly 
in  Yorkshire),  the  urbau  sanitary  district  includes  parts 
of  Langfield  and  Stansfield  in  Yorkshire,  and  of  Chviger 
in  Lancashire,  the  total  area  being  15,690  acres,  with  a 
population  in  1871  of  21,764,  and  in  1881  of  23,862. 

As  early  as  the  reign  of  Edward  III.  Todmorden  was  in  the 
possession  of  the  KadcliOea,  a  branch  of  the  KadclirTes'of  Radcliffe 
Tower,  but  it  was  sold  by  them  about  the  close  of  tho  17th  century. 
Todmorden  Hall  is  an  interesting  old  building  of  various  dales. 

TODY,  Pennant's  rendering  (Gen.  Birdt,  pp.  15,  61) 
through  the  French  Todier  of  Brisson  (Ornithologie,  iv. 
p.  528)  of  the  somewhat  obscure  Latin  word  Todus,1  not 
unhappily  applied  in  1756  by  Patrick  Browne  (Civ.  and 
tfat.  Hist.  Jamaica,  p.  476)  to  a  little  bird  remarkable  for 
its  slender  legs  and  small  feot,  the  "Green  Sparrow"  or 

1  In  Forcellini-s  Ltxiton  (ed.  De  Vit,  1875)  we  find  "  Todus  genus 
parvissimsi  avis  tibias  habeus  perexiguas."  Dueange  in  his  Qlotn- 
ri«n  quotes  from  Festus,  an  ancient  grammarian,  "  Toda  est  avis  qua 
non  habet  ossa  in  tibiis ;  quare  semper  est  in  motu,  unds  Tod i as  (si 
Todinus)  dkit'ir  ills  qui  velociter  todet  et  movetur  ad  modum  todat, 
et  todere,  rooreri  et  tremere  ad  modum  toda,"  The  evidence  that 
such  a  substantive  as  ToduJ  or  Toda  existed  seems  to  rest  on  fha 
adjectival  derivative  found  in  a  fragment  of  a  lost  play  [Synu)  by 
Plautus,  cited  by  this  same  Festus.  It  stands  "cum  extritis  [extortis] 
talis,  cum  todillis  [todtnu]  crnsculis";  but  the  passage  is  held  by 
scholars  to  be  corrupt.  Among  naturalists  Qesner  in  1555  gave 
currency  (Hut  Animaliun,  UL  p.  719)  to  the  word  as  a  aubatantive, 
and  it  is  found  in  Levins's  ifarupulxu  Vocabtttorxm  of  1570  (ed. 
Wbeatley,  1887,  coL  225)  as  the  equivalent  of  the  English  "Titmouse." 
Ducange  allows  the  existenoe  of  the  adjective  tcdinus.  Stephanas 
suggests  that  todi  comes  from  t»t«.1.  but  his  view  is  not  accepted. 
The  verb  Uder*  may  perhaps  be  Englished  to  "  toddle"  I 
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'•Green  Humming-Bird"  of  Sloane  (Voyage,  ii.  p.  306). 
The  name,  having  been  taken  up  by  Frisson  (loc.  ext.)  in 
1760,  was  adopted  by  Linnaeus,  and  has  since  been  rccog- 
uized  by  ornithologists  as  that  of  a  valid  genus,  though 
many  species  have  been  referred  to  it  which  are  now 
known  to  have  no  affinity  to  the  type,  the  Twlus  viridis  of 
Jamaica,  aDd  accordingly  have  since  been  removed  from  it. 
The  genus  Todxw  was  at  one  time  placed  among  the  Musci- 
cupid.x  (cf.  Flycatchee,  vol.  is.  p.  351);  but  Dr  Murie's 
investigations  (Proc.  Zoot.  Society,  1872,  pp.  664-680,  pi. 
Iv.)  have  conclusively  proved  that  it  is  not  Passerine,  and 
is  nearly  allied  to  the  Momolidx  (cf.  Motmot,  vol.  xvii. 
p.  3)  and  Alcedinidx  (cf.  Kingfisher,  vol.  xiv.  p.  81), 
though  it  should  be  regarded  as  forming  a  distinct  Family 
T&lidtr,  peculiar  to  tho  Greater  Antilles,  each  of  which 
inlands  has  its  own  Bpecies,  all  of  small  size,  the  largest 
not  exceeding  four  inches  and  a  half  in  length. 

Of  the  species  already  Darned,  T.  eiridis,  Mr  Goss«  (B.  Jainaiea, 
pp.  72-80)  gives  an  interesting  account,  "Always  conspicuous 
from  its  bright  grass-green  coat  and  crimson-velvet  gorget,  it  is 
Btill  a  veTy  tame  bird;  yet  this  stems  rather  the  taui*'ie«  of 


Tody  (Todxu  viridi,,.    (After  Gosse.) 


indifference-  than  of  confidence;  it  will  allow  a  person  to  approach 
very  near,  and,  if  disturbed,  alight  on  another  twig  a  few  yards 
distant ....  commonly  it  is  seen  sitting  patiently  on  a  twig,  with 
the  head  drawn  in,  the  beak  pointing  upwards,  the  loose-  plumage 
puffed  out,  when  it  appears  much  larger  than  it  is.  It  certain iy 
haB  an  air  of  stupidity  when  thus  wen.  Bat  this  abstraction  is 
more  apparent  than  real ;  if  wc  watch  it,  we  shall  see  that  the  odd- 
looking  grey  eyes  are  glancing  hither  and  thither,  and  that  ever 
and  anon  the  bird  sallies  out  upon  a  short  feeble  flight,  snrps  at 
something  in  tho  air,  and  returns  to  his  twig  to  swallow  it."  Mr 
Gosso  goes  on  to  describe  the  engaging  habits  of  ono  that  ho  for 
a  short  time  kept  in  captivity,  which,  when  turned  into  a  room, 
immediately  began  matching  all  the  insects  it  could,  at  tho  rate  of 
about  one  a  minute.  Tho  birds  of  this  Family  also  sh?w  their 
affinity  to  the  Kingfishers,  Motmots,  and  Bee-caters  by  burrowing 
holes  in  tho  ground1  iu  whb-h  to  make  their  nest,  and  therein 
laying  eggs  with  a  white  translucent  shell  The  soxaa  differ  littlo 
in  plumage. 

All  the  four  species  of  Todut,  as  now  restricted,  present 
a  general  similarity  of  appearance,  and,  it  may  be  pre- 
sumed, possess  very  similar  habits.  Tho  genus  has  been 
monographed  by  Mr  Sliarpe  (IbU,  1871,  pp.  311-355); 
but  he  was  unfortunately  misled  by  au  exceptionally  bright- 

'  This  habit  ami  their  green  colour  has  given  thorn  the  Krench  name 
of  Paroquet  or  Totiicr  He  Urre,  by  which  they  hare  been  distinguished 
from  other  species  wrongly  assigned  to  tho  genus  by  Bome  systematise  ; 
and,  if  we  may  believe  certain  Krench  travellers,  they  must  in  former 
days  havo  inhabited  some  of  the  Levser  Antilles ;  but  that  is  hardly 
prohable. 


coloured  *pecinicn  to  add  a  fifth  and  bad  species  to  those 
that  exist— and  even  these,  by  some  ornithologists,  might 
be  regarded  as  geographical  races.  The  Cuban  form  is 
T.  multicolor;  that  of  Hispaniola  is  T.  su&ulatu*  or  domi- 
nieeruis;  and  that  of  Porto  Rico,  originally  named  in  error 
T.  meneamu,  has  since  been  called  hypockondriacus.  Apart 
from  their  structural  peculiarities,'  one  of  the  chief  points 
of  interest  attaching  to  the  Todidx  is  their  limitation, 
not  only  to  the  Antillcan  Sub-region,  but,  as  is  now 
believed,  to  its  greater  islands.  (a.  n.) 

TOGA.    See  Costume,  vol.  vi.  p.  456. 

TOCO-LAND,  one  of  the  portions  of  the  African  con 
tincnt  uudcr  the  protection  of  the  German  empire.  It 
forms  part  of  the  territory  on  tho  west  coast  formerly  dis 
tinguished  as  the  Slave  Coast,  and  is  bounded  on  the  E.  by 
Littlo  Popo,  on  the  S.W.  by  the  British  Gold  Coast  Colony, 
and  on  the  N.W.  by  tho  still  independent  territory  of  the 
Anlo  tribes.  The  coast  line  is  only  22  miles  in  length, 
and  with  an  area  of  about  500  square  miles  Togo-land  « 
estimated  to  have  a  population  of  40,000  souls.  The 
great  physical  feature  of  the  country  is  the  Togo,  Hakko, 
or  Avon  lagoon,  which  is  cut  off  from  the  ocean  by  the 
narrow  belt  of  sandy  soil  on  which  are  situated  Bagida, 
Porto  Seguro,  and  Bay.  The  town  of  Togo  lies  on  the 
cast  side  of  the  Togo  lagoon,  where  it  extends  eastward 
to  Little  Popo  Lake.  The  lagoon  is  fed  by  a  stream  from 
the  north,  tho  Haho  or  Hakko,  first  discovered  by  John 
Duncan  in  1846. 

See  lingo  Zoller,  Tegoland;  Ptltrmanni  MiUheilungm  (1886); 
and  Scott.  Ottxjr.  Mag.  (1886),  all  of  which  give  map*. 

TOKAT,  a  decayed  provincial  town  of  Turkey,  in  the 
vilayet  of  Sivas,  and  capital  of  the  upper  basin  of  the  Iris 
(Yeschil  Irmak),  is  a  poorly-built  place  of  about  10,000 
inhabitants,  in  a  hot,  narrow  valley,  dominated  by  the  ruin* 
of  a  Byzantine  castle,  and  surrounded  by  gardens  watered 
by  the  Iris.  It  was  once  an  important  commercial  station, 
and  has  still  copper  foundries.  Six  miles  up  the  valley 
are  the  ruins  of  the  Pontic  Comana  (q.v.). 

TOKAY,  or  Tokaj,  a  small  town  in  the  county  of 
Zemplen,  in  the  north  east  of  Hungary,  at  the  influx  of 
the  Bodrog  into  the  Tisza,  in  48°  T  N.  lat,  21°  4'  E. 
long.  The  slopes  of  the  adjacent  mountains  of  Hegyallya, 
which  are  of  volcanic  origin,  produce  excellent  wine, 
several  kinds  of  which  are  of  perhaps  the  best,  sweetest, 
and  8irong«j»*t  quality  in  the  world.  Of  these,  however, 
none  or  hardly  any  come  into  the  market,  the  wine  usually 
i  sold  under  tbo  name  of  Tokay  not  being  a  natural  wine, 
and  often  not  coining  from  the  district  at  all.  Tokay, 
along  with  about  twenty-fivo  neighbouring  villages,  pro 
ducts  annually  an  average  of  2,200,000  gallons.  The 
vine  culture  has  been  greatly  improved  of  late  years  by  a 
company  in  Budapest  The  timber  trade,  fishing,  and 
cx|H>rt  of  fruits  are  also  considerable.  The  population 
was  4479  in  188'.). 

TOKIO,  formerly  called  Yf.do,  the  present  capital  of 
the  empire  of  Japan,  is  situated  in  35°  41'  N.  lat.  and 
139*'  46'  E.  long.,  at  the  head  of  the  bay  of  the  same 
name,  on  the  southeast  coast  of  Hondo  (mainland),  the 
largest  of  the  group  of  Japanese  islands.  It  is  connected 
with  the  seaport  of  Yokohama  by  a  railway  18  miles  in 
length.  The  bay  of  Tokio  is  shallow,  and  therefore  not 
well  suited  for  the  navigation  of  large  vessels.  The  wide 
river  Sumida,  alio  called  Okawa("  great  river")  near  its 
mouth,  runs  through  tho  town.  For  administrative  pur- 
poses Tokio  proper  is  divided  into  fifteen  ku  (districts),  of 
which  thirteen  lie  to  the  west  and  two  to  the  east  of  the 
Sumida.  Each  ku  is  presided  over  by  an  official  appointed 
by  tho  Government,  called  the  kuchio  (chief  of  the  ku),  and 
an  assembly  (Ku-Kwai)  for  local  administrative  purposes  is 
elected  every  four  years  by  the  inhabitants.    These  ku  and 
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sixyua  (suburban  districts)  collectively  form  the  Tokio- Fu, 
and  are  under  the  general  superintendence  of  the/v-cAt;* 
(governor).  Matters  affecting  the  interests  of  the  whole  fu 
are  disctuaed  by  an  assembly  (Fu-Kwai)  composed  of  repre- 
sentatives from  all  the  ku  and  gun.  Order  is  maintained  by 
a  well-organized  body  of  police  (3648  men  in  1885)  under 
the  command  of  a  ktithisoian  (chief  commissioner),  who, 
like  the  fu-chiji,  is  responsible  to  the  central  Government. 
Since  the  establishment  of  this  system  crime  has  very 
materially  decreased.  There  is  also  a  fire  brigade  of  2000 
men,  which  is  connected  with  the  police  system,  and 
renders  effective  service  in  checking  the  spread  of  the 
fires  to  which  the  town  is  peculiarly  liable.  Buildings  of 
brick  and  stone  have  lately  been  erected  in  many  parts  of 
the  town.  The  fifteen  ku  which  form  Tokio  proper  cover 
an  area  of  4*01  square  ri,  and  the  six  gun  2  7 '9  4  square 
ri,  the  whole  fu  thus  extending  to  about  32  square  ri 
(about  190  square  miles).  The  greater  part  of  the  town 
is  flat,  particularly  near  the  Sumida,  and  is  intersected  by 
numerous  moats  and  canals,  which,  with  the  bridges  cross- 
ing them,  form  a  distinctive  feature.  There  are  hills  vary- 
ing in  height  from  50  to  100  feet  in  the  six  districts  of 


Environs  of  Tokio. 


Hongo,  Koishikawa,  Ushigome,  Yotsuya,  Akasaka,  Azabu, 
and  in  part  of  Shiba.  The  numerous  residences  of  the  old 
daitnioa  were  the  chief  characteristics  of  the  town,  especi- 
ally in  the  Kojimachi-ku.  Many  of  these  have  been  de- 
molished and  Government  offices  erected  on  their  sites ; 
some  have  given  placo  to  new  streets  and  houses  ;  fibers, 
having  survived  the  downfall  of  the  shogunate,  still  remain 
surrounded  by  large  gardens,  which  are  celebrated  for  their 
elaborate  rock-work,  artificial  lakes,  and  magnificent  trees. 
Nearly  in  the  centre  of  the  Kojimachi-ku,  on  an  eminence, 
surrounded  by  moats,  stood  the  residence  of  the  shoguns, 
which  was  burnt  down  in  1872.  An  imperial  palace  is 
now  in  course  of  construction  on  this  site.  Outer  moats 
connected  with  those  already  mentioned  enclose  the  whole 
Kojimachi-ku  and  a  greater  portion  of  Kanda-ku  ;  one  of 
the  moats  terminates  at  the  Sumida.  The  Nihonbashi, 
Kiobashi,  and  Kanda-ku,  through  which  the  O-dori  (main 
street)  passes,  are  the  business  quarters  of  the  town.  The 
Nihonbashi  (Bridge  of  Japan),  in  the  ku  of  the  same  name, 
also  in  the  O-dori,  is  the  centre  from  which  all  distances 
are  calculated.  Nearly  all  the .  principal  buildings  of  the 
city — such  as  the  Gwaimusho  (Foreign  Office),  the  Nai- 
inuab.6  (Home  Office),  the  Okurasbo  (Ministry  of  Finance), 
the  MonbushS  (Ministry  of  Education),  and  other  Govern- 
ment officea,  4lc. — are  situated  in  those  four  ku.  Among 
the  parks,  those  of  Shiba  and  Ujeno  rank  first  in  size  and 
beauty,  the  latter  containing  a  large  sheet  of  water.  In 
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18G8,  when  the  imperial  army  entered  the  city,  a  body  of 
men  called  the  shogitai,  loyal  to  the  cause  of  Tokugawa, 
here  made  a  last  stand,  and  during  the  fighting  the  mag- 
nificent temple  of  Tuyesau,  on  the  hills  of  Uyeno,  was 
burnt  down.  This  park,  as  also  the  Mukojima  (the  em- 
bankment of  the  Sumida),  and  the  Asukayama  park,  which 
is  at  some  distance  north-west  of  Uyeno,  are  celobcated 
for  their  sakura  trees  (species  of  cherry),  which,  when 
in  full  bloom,  attnut  crowds  of  all  classes.  The  famous 
temple  of  Kwannon  (goddess  of  mercy)  is  in  the  Asakusa 
park,  in  which  a  continual  fair  is  held,  with  the  usual  ac- 
companiments of  booths,  shows,  tea-houses,  Ac  The  dis- 
tricts of  Fukagawa  and  Honju  lie  on  the  east  bank  of  the 
river,  and  are  connected  with  tho  rest  of  the  town  by  five 
wooden  bridges  of  considerable  length ;  they  are  inter- 
sected by  numerous  canals,  and  the  streets  there  are  regu- 
larly laid  out.  The  means  of  communication  are  imperfect; 
the  streets  of  Tokio  are  in  general  irregular,  and  many  are 
so  narrow  that  they  are  unsuitable  for  carriages.  The 
jinnkitha,  a  kind  of  chaise  drawn  by  one  or  in  some  cases 
by  two  or  more  men,  supplies  their  placo  to  a  great  extent.' 
The  introduction  of  tramways  in  some  parts  of  the  town 
has  had  the  good  effect  of  diminishing  the  number  of 
second-rate  carriages  drawn  by  miserable  horses. 

There  are  no  reliable  data  as  to  the  population  of  Yedb 
duriug  the  shogunate  (see  below).  Owing  to  the  influx 
caused  by  the  periodical  visits  of  the  daimios  with  their 
numerous  attendants,  it  probably  exceeded  One  million 
during  the  early  part  of  the  present  century.  At  tho 
abolition  of  the  shogunate  there  was  a  marked  decrease, 
but  the  return*  of  recent  years  (1,121,560  in  1881; 
1,173,603  in  1883;  1,300,073  in  1885)  indicate  a  rapid 
increase.  Of  the  1,519,781  who  constituted  the  popula- 
tion in  1886,  1,211,357  are  to  be  classed  as  belonging 
to  the  town  proper,  and  308,424  to  the  six  suburban 
districts.  The  sanitary  condition  of  the  city  leaves  much 
to  be  desired,  but  extensive  improvements  are  now  being 
carried  out.  The  general  health,  however,  is  good,  and 
the  enforcement  of  vaccination  has  virtually  stamped  out 
the  scourge  of  small-pox.  The  deaths  from  cholera  are 
occasionally  very  numerous,  especially  among  the  lower, 
classes. 

A  well-organized  system  of  education  exists,  under  the 
supervision  of  the  ministry  of  education.  In  1885  there 
were  in  the  Tokio-Fu  658  public  and  private  elementary 
Schools,  with  1563  teachers, — the  cost  of  maintaining 
public  schools  being  145,152  yen  (Japanese  dollars).  In 
the  same  year  the  boys  and  girls  of  school  age  numbered 
172,653,  of  whom  77,001  attended  schools  recognized  byj 
the  Government  Kindergartens  on  the  European  system 
have  been  introduced.  There  are  also  the  thihangakko 
(normal  schools),  the  ckugakko  (middle  schools),  and 
schools,  both  Government  and  private,  for  special  branches.1 
In  the  district  of  Hongo  is  the  imperial  university,  sub- 
divided into  tho  four  branches  of  law,  science,  medicine,' 
and  literature.  Many  of  the  students  attain  a  high  degree 
of  proficiency. 

No  mention  is  made  of  Tokio  in  Japanese  history  before  the  end 
or  tbe  12th  century.  It  appears  to  have  assumed  no  importance 
till  about  1457,  when  OU  Dokwsn,  a  general  in  the  service  of 
Uyesngi  Sadamaaa,  governor  of  Kamakura,  built  a  caatle  there. 
About  thirty  years  later  tho  town  fell  into  the  hand*  of  H6jd  of 
OJawara,  and  subsequently,  on  his  overthrow  by  Hideyoshi  and 


lyeyasu,  the  castle  was  granted  to  the  latter,  who  was  the  founder 
of  the  ahogun  bouse  of  Tokngawa.  In  1590  Iyeyasn  made  his 
formal  entry  into  the  castle  of  Yedo,  the  extent  of  which  he  greatly. 
;ed.   From  this  date  the  real  importance  of  Yedo  commenced.' 


enlar 

of  Japan  for  nearly  three  hundred  years,  and  these  resided  during 


The  family  of  the  Tokugawas  furnished  the  shoguns  (or  tycoons) 


that  period  at  Yedo.  Under  them  the  town  was  vaiitly  extended, 
land  was  reclaimed  from  the  bay,  canals  were  constructed,  and  a 
water  snpply  introduced.  The  shoguns  compelled  the  daimios 
(feudal  lords)  to  reside  at  Ye*)  with  their  numerous  retinues  dur- 
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tag  a  considerable  portion  of  their  Uvea,  and  thus  the  prosperity 
of  the  town  rapidly  increased.  At  the  restoration  of  the  supreme 
authority' 6f  the  emperor  ia  IM8  the  shogunate  waa  abolished,  and 
th»  population  of'Yedo  speedily  decreased.  A  freah  vitality  was 
*~i  imparted  by  the  transfer  of  the  court  from  Kioto,  ana  the 
then  received  its  present  name  Tokio  (eastern  capital).  It 
has  since  been  the  seat  of  the  imperial  Government,  and  may  be 
considered  the  centre  of  the  political,  commercial,  and  literary 
actirity  of  Japan.  It  ia  the  channel  through  which  the  stream  of 
European  civilisation  pours  into  the  country,  and  el'  recent  pro- 
gress has  that*  taken  its  rise.  (R.  S.  L.) 

)TOLANDt  John  (1670-1722),  or  Janus  Junius,  as  his 
sponsors  are  said  to  have  named  him,  usually  described 
as  a  chief  leader  of  the  English  deists,  was  born 
November  30,  1670  or  1671,  in  the  north  of  Ireland, 
near  Londonderry.  He  was  the  son,  perhaps  illegiti- 
mate, of  Catholic  parents,  and  was  brought  up  in  their 
Jaith.  But  in  his  fifteenth  year  he  became  a  zealous 
Protestant,  and  in  1687  be  passed  from  the  school  at 
Redc&stle  to  Glasgow  university,  recommended  by  the 
magistrates  of  Redcastle  "  for  his  affection  to  the  Protest- 
ant religion."  Thus  early  in  life  he  became  "  accustomed 
to  examination  and  inquiry,  and  waa  taught  not  to  cap- 
tivate his  understanding  to  any  man  or  society."  After 
three  years  at  Glasgow  he  entered  the  university  of  Edin- 
burgh, taking  his  M.A.  degree  there  June  30,  1690.  He 
then  spent  a  short  time  in  soma  Protestant  families  in 
England,  and  with  their  assistance  went  to  Leyden  univer- 
sity, to  qualify  him  for  entering  the  Dissenting  ministry. 
He  spent  about  two  years  in  Leyden,  studying  ecclesi- 
astical history  especially  under  the  famous  scholar  Fred- 
erick Spanheim.  At  the  expiration  of  that  time  he  took 
up  his  abode,  January  7,  1694,  at  Oxford,  having  good 
introductions  to  Creech,  Mill,  and  others.  Here  he  made 
large  use  of  the  Bodleian  Library,  and  soon  acquired  the 
reputation  of  being  ''a  man  of  fine  parts,  of  great  learn- 
ing, and  of  little  religion,"  though  there  is  no  evidence  to 
show  that  the  last  distinction  was  justly  bis  due.  His 
letters  show  that  he  then  claimed  to  be  a  decided 
Christian,  and  that  he  was  too  orthodox  to  be  classed  with 
the  Arians  or  the  Socinians.  At  the  same  time  the 
characteristic  freedom  and  originality  of  his  mind  were 
displayed  by  his  anticipation  of  subsequent  doubts  of 
the  integrity  of  the  book  of  Job,  and  the  separation  of 
the  historical  prologue  and  the  speeches  of  Elihu  from  the 
original  poem.  While  at  Oxford  he  commenced  the  book 
which  called  him  into  notoriety,  and  became  one  of  the 
standard  "  deistical  writings  " — his  Christianity  not  Mys- 
terious.1 The  book  gave  great  offence,  and  several  replies 
to  it  were  immediately  published.  The  author  was  pro- 
secuted by  the  grand  jury  of  Middlesex  the  year  of  its 
publication ;  and,  when  he  attempted  to  settle  in  Dublin 
at  the  beginning  of  1697,  he  was  greeted  with  dangerous 
denunciations  from  the  pulpits  and  elsewhere.  He  was 
soon  prosecuted  before  the  court  of  King's  Bench,  and  on 
September  9th  his  book  was  condemned  by  the  Irish 
parliament  to  be  burned  and  its  author  to  be  arrested. 
He  escaped  the  latter  part  of  the  sentence  by  flight  to 
England.  The  title  and  the  philosophical  principles  of 
Toland's  book  were  singularly  akin  to  those  of  Locke's 
famous  work,  The  Reasonableness  of  Christianity,  pub- 
lished the  year  before ;  and  Locke's  opponents  seized  the 
opportunity  of  fathering  upon  the  philosopher  the  doc- 
trines of  his  more  heterodox  and  less  guarded  disciple. 
Thus  Toland's  work  became  the  occasion  of  the  celebrated 
controversy  between  Stillingfleet  and  Locke,  in  which 
Locke  takes  pains  to  show  the  difference  between  his  posi- 
tion and  Tohnd's.    Toland's  next  work  of  importance  was 

1  The  first  edition,  London,  1696,  was  anonymous;  the  second, 
pabllabed  the  same  year,  bore  on  the  tltle-paff*  his  name,  and  received 
a  preface  and  some  slight  alterations  ;  and  the  third  appeared  in  1702 
with  an  appended  Apology  far  Mr  ToUuui, 


his  Lift  of  Milton  (1698),  in  which,  in  connexion  with  bis 
exposure  of  the  fictitious  authorship  of  the  Eikon  BasilUe, 
be  found  occasion  to  make  reflexions  on  "  the  numerous 
supposititious  pieces  under  the  name  of  Christ  and  His 
apostles  and  other  great  persons."    This  provoked  the 
charge  that  he  had  called  in  question  the  genuineness 
of  the  New  Testament  writings,  and  he  replied  in  hit 
Amyntor,  or  a  Defence  of  Milton's  Life  (1699),  to  which  he 
added  a  remarkable  list  of  what  are  now  called  apocryphal 
New  Testament  writings.    In  his  remarks  he  really  opened 
up  the  great  question  of  the  history  of  the  canon,  towards 
the  examination  of  which  Stephen  Nye,  Jeremiah  Jones, 
and  Nathanael  Lardner  made  in  reply  to  him  the  first  vala- 
'  able  contributions.   The  next  year  his  Amyntor  and  Chris- 
tianity not  Mysterious  were  under  discussion  in  both  Houses 
of  Convocation,  and  the  Upper  House  declined  to  proceed 
against  the  author.    In  1701  Toland  spent  a  few  weeks 
at  Hanover  as  secretary  to  the  embassy  of  the  earl  of 
Macclesfield,  and  was  received  with  favour  by  the  electress 
Sophia  in  acknowledgment  of  his  book  Anglia  Libera,*, 
defence  of  the  Hanoverian  succession.    On  his  return  from 
the  Continent  he  published  a  defence  of  himself,  and  of 
the  bishops  for  not  prosecuting  him,  Yindieius  Libtriui 
(1702),  and  several  political  pamphlets.    The  next  year 
he  visited  Hanover  and  Berlin,  and  was  again  graciously 
received  by  the  electress  and  her  daughter  Sophia  Char- 
lotte, queen  of  Prussia    On  his  return  to  England  (1704) 
he  published  Letters  to  Serena,  and  afterwards  acknowledged 
that  the  queen  of  Prussia  was  intended  by  the  pseudonym. 
In  these  letters  he  anticipated  some  of  the  speculations  of 
modern  materialism.   The  next  year  appeared  his  Account 
of  Prussia  ami  Hanover,  of  which  Carlyle  has  made  use 
in  his  Life  of  Frederick  the  Great.    From  1707  to  1710 
he  is  again  on  the  Continent, — at  Berlin,  Hanover,  Diissel- 
dorf,  Vienna,  Prague,  and  The  Hague,  with  very  varying 
fortunes,  but  generally  of  an  adverse  character.    In  1709 
he  published  Adeisidstmon  and  Origines  Judaicss  (The 
Hague),  in  which,  amongst  other  things,  he  maintained 
that  the  Jews  were  originally  Egyptians,  and  that  the  true 
Mosaic  institutions  perished  with  Moses.    This  work  pro- 
voked a  number  of  replies  from  Continental  theologians. 
In  1710  he  returned  to  England,  living  chiefly  in  London 
and  latterly  at  Putney,  loving  the  country  and  his  books, 
and  subsisting  precariously  upon  the  earnings  of  his  pen 
and  the  benevolence  of  his  patrons.    His  literary  projects 
were  numerous  (see  the  incomplete  list  in  Mosheim); 
and  the  nobler  traits  of  his  warm  Irish  nature  appear  in 
his  paajected  history  of  the  ancient  Celtic  religion  and  his 
chivamms  advocacy  of  the  naturalization  of  the  Jewa  The 
last  of  his  theological  works  were  ITatarenus,  or  Jewish, 
Gentile,  and  Mahometan  Christianity  (1718),  and  Tetra- 
dymus  (1720),  a  collection  of  essays  on  various  subjects, 
in  the  first  of  Which,  "  Hodegus,"  he  set  the  example 
subsequently  followed  by  Reimarus  and  the  rationalistic 
school  in  Germany,  of  interpreting  the  Old  Testament 
miracles  by  the  naturalistic  method,  maintaining,  for  in- 
stance, that  the  pillar  of  cloud  and  of  fire  of  Exodus  was 
a  transported  signal-fire.    His  last  and  most  offensive 
book  waa  his  Pantheisticon  (Cosmopoli,  1720).    He  died 
May  llt  1722,  as  he  had  lived,  in  great  poverty,  in  the 
midst  of  his  books,  with  his  pen  in  his  hand,  and  left 
behind  him  a  characteristic  Latin  epitaph,  in  which  he 
could  justly  claim  to  have  been  "veritatis  propugnator, 
libertatis  assertor." 

Toland  ia  generally  classed  with  the  deists,  but  at  the  time 
when  he  wrote  his  first  book,  Christianity  not  Mysterious,  he  waa 
decidedly  opposed  to  deism,  nor  dors  Leiand  deal  with  that  work 
as  an  exposition  of  deistical  views.  The  design  of  the  work  was  to 
show,  by  an  appeal  mainly  to  the  tribunal  of  Scripture,  that  there 
are  no  facts  or  doctrines  of  the  "gospel,"  or  "the  Scriptures, **  or 
"Christian  fveleiion"  which,  when  revealed,  are  not  perfectly 
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pUia,  intelligible,  and  reasonable,  being  neither  contrary  to  reason 
uor  incomprehenaible  to  it  The  work  undoubtedly  aimed  a  blow 
■t  wtne  of  the  dogmas  of  later  Chriitiau  times,  but  it  claimed  to 
be"s  vindication  of  God's  revealod  will  against  the  most  unjust 
imputations"  which  occasioned  "so  many  deiata  and  atheists." 
Tolsud's  Una  of  argument  is  to  show  that  the  supposition  of  the 
doctriues  of  the  gospel  being  repugnant  to  clear  and  distiuct  ideas 
and  common  notions  lesds  into  absurdities  and  inevitable  scep- 
ticism; that  the  proof  of  the  Divinity  of  Scripture  is  its  self, 
evidencing  power;  that,  though  men  are  dependent  on  Divine 
revelation  fur  the  knowledge  of  the  most  important  truths,  the 
troths  must  themselves  be  plain  and  intelligible  when  revealed ; 
that  all  the  doctrines,  precepts,  and  miracles  of  tlie  New  Testament 
are  perfectly  intelligible  and  plain;  that,  though  reason  Is  dis- 
ordered in  tho  case  of  many  men,  the  disorder  is  not  in  the  faculty 
itself  but  in  the  use  made  of  it;  that  in  the  New  Testameut 
"mystery"  never  mesus  anything  inconceivable  in  itself,  but 
things  naturally  intelligible  enough,  which  are  either  so  veiled  by 
aginative  words  or  rites,  or  so  loiiged  in  Cod's  sole  knowledge  and 
decree,  that  they  could  not  be  discerned  without  special  revela- 
tion; that  no  miracle  of  the  gospel  is  contrary  to  reason,  for  they 
were  all  produced  according  to  the  laws  of  nature,  though  above  its 
©nliuary  operations,  which  were  therefore  supernatural]/  assisted ; 
tint  mykteries  were  first  introduced  into  Christianity  by  ths  esrly 


ystifying  his  persecutors.    This  snd  all  his  lster 
read  from  the  pornt  of  view  first  suggested  by 
can  rsfuse  to  see  in  Toland  the  man  of  wide  readiug 
d  the  earnest  innuirer,  although,  as  em 
with  every  fresh  boot  he  dipped  his  pel 


into  the  church  of  Levitical  ceremonies  snd  heathen 
mysteries,  and  especially  by  mixing  up  heathen  philo- 
sophy with  the  simple  religion  of  Christ  The  work  was  inteuded 
to  be  the  first  of  threo  discourses,  in  the  second  of  which  he  was 
to  attempt  a  particular  and  rational  explanation  of  the  reputed 
mysteries  of  the  gospel,  and  in  the  third  a  demonstration  of  the 
verity  of  Divine  revelation  againat  atheists  snd  all  euomics  of  re- 
vealed religion.  But,  like  so  mauv  othsr  of  lils  numerous  projects, 
this  failed  of  execution.  After  his  Christianity  not  Mytttrioui 
and  his  Amyntor,  Toland's  A'axartnus  was  of  chief  importance,  as 
calling  attention  to  the  right  of  the  Ebionites  to  a  place  in  the 
early  church,  tboagh  it  altogether  failed  to  establish  his  main 
argument  or  to  put  the  question  in  the  true  light  His  PanthtU- 
tieon,  sirs  Formula  ctUbraudm  Sodalitatit  Soeraticm,  of  which  he 
printed  a  few  copies  for  private  circulation  only,  gave  great  offence 
as  a  sort  of  liturgio  service  made  np  of  passsgea  from  heathen 
authors,  in  imitation  of  the  Church  of  England  liturgy.  The  title 
alio  was  in  thoao  days  alarming,  and  atill  more  so  tho  mystery 
which  the  author  threw  rouud  the  question  how  far  such  societies 
of  pantheists  actually  existed.  Poor  Toland  had  been  outlawed 
by  the  churches  of  his  day,  and  took  a  most  imprudent  delight  in 
alarmiugand  mysti" 
Works  must  be  ■  rea 
Herder:  "Who can 

and  of  clear  intellect,  and  the  earnest  inquirer,  although,  as  era 
bittered  by  persecutions,  with  every  fresh  book  he 
in  a  more  biting  acid? 

Sea  Mothelm'a  Yindietm  Antiqmm  Chrlttianorum  XHuipliim,  let  ed.,  1730,  2d 
ed.,  ITT!  (the  life  of  Totand  prcflaad  to  th*  Id  edition  of  thla  euajr  gWta  atlU  In* 
r-e»t  and  mwt  Warned  acctmnt  we  bare  of  tita  life  and  writing**);  "Memoir*  of 
Ibe  Life  and  Wrttlnga  of  Mr  John  Toland,"  by  IV*  Malacani,  preOxed  to  J7w 
tfUtttltmnm  Wtrtt  tf  Mr  Joh%  rWaarf,  In  2  Tali..  London,  1747:  Inland's  Flaw 
tf  laa  frUitlfat  DtUtUai  Writtrt;  Herder  a  Adrmlta:  Lechlrt'a  OnchirUtdn 
ntatitctn  DtUmut;  laaae  Dlaraell'a  ColamUU*  o/  Aulkm  ;  Thtelcgical  Kninr, 
Koaarabcr  ISM;  Hont'a  article  In  Coottmporer)  Xaatfaw,  vol.  till.,  and  bla  Xa/<- 
givmi  naapar  in  Engl  end;  L«Jke  Stephen  a  HiUerf  a/  aTnaVda  TkewjM  1*  Sigh- 
tetntX  CoUwrf ;  Calrni'a  Cuxmtmahun  Lttturn  /or  1880  On  ToUmf*  rotation  to 
ths  aiibacquent  Tfiblngea  achool,  aa  preaented  la  hi*  JVeaemai,  **a  to*oleyU*t 
tUrO*.  Oct.,  1»77 ;  and  on  hit  raUtlon  to  matertallMn,  T.  h.  Lang*'*  OntKUht* 
an  MfrilUmmt.  (J.  F.  8.) 

TOLEDO,  a  province  of  Spain,  in  New  Castile,  is 
bounded  on  the  N.  by  Avila  and  Madrid,-  on.  the  E.  by 
Cuenca,  on  the  S.  by  Ciudad  Real,  and  on  the  W.  by 
Cacerea,  and  has  an  area  of  5620  square  miles.  The 
surface  is  throughout  lofty,  and  in  a  great  part  of  its 
extent  mountainous.  Towards  the*  centre,  indeed,  there 
are  extensive  plains  or  tablelands,  but  the  whole  of  the 
south  and  east  is  occupied  by  the  Montes  de  Toledo,  which 
separate  the  waters  of  the  Tagus  on  the  north  from  those 
of  the  Guadiana  on  the  south.  These  mountains  are  of  no 
great  height ;  and  they  were  once  densely  covered  with 
forests,  which  have  now  been  almost  eutirely  cut  down, 
although  tb  ere  are  still  woods  and  groves  of  considerable 
extent  on  their  lower  elopes.  Branches  of  this  chain 
enclose  the  province  on  the  east  and  west,  and  part  of 
the  range  that  stretches  north  of  the  Tagus  approaches 
its  north  western  frontier.  Toledo  is  well  watered  by  the 
Tagus  and  its  affluents, — the  Taj  una,  Jarama,  Guadar- 
rama,  Alberche,  and  Tietar  on  the  north,  and  the  AJgodor, 
Torcoo,  Pusa,  Sangrcra,  and  Cedrou  on  the  south.  The 


Guadjaua  forms  for  a  short  distance  the  south-' 
frontier,  and  its  tributary  the  Qiguela  waters  the  eastern 
part  of  the  province.  The  country  is  rich  in  minerals,  as 
yet  almost  entirely  unworked,  containing  veins  of  gold, 
ailvcr,  lead,  iron,  quicksilver,  copper,  and  tin.  Coal,  alum, 
cinnabar,  dec,  are  also  found.  The  soil  produces  corn, 
pulse,  potatoes,  oil,  wine,  flax,  oranges,  lemons,  chestnuts, 
and  melons  in  fair  abundance,  but  the  trade  in  agricultural 
products  is  almost  confined- to  the  province  itself.  The 
number  of  sheep  and  goats  is  few,  of  horses  and  mules 
still  less ;  while  the  only  oxen  are  those  used  in  agri- 
culture. Bees  and  silkworms  are  kept  in  considerable 
number.  Manufactures  once  flourished,  but  are  now  in  a 
very  low  state, — silk  and  woollen  cloth,  earthenware,  soap, 
oil,  chocolates,  wine,  rough  spirit  (a^varritVnfe-),  guitar 
strings,  and  arms  being  almost  the  only  articles  made. 
The  province  is  traversed  by  three  lines  of  railway, — 
that  of  Madrid  Seville-Cadiz  in  the  east,  Madrid-Toledo- 
Ciudad  Beal  through  the  centre,  and  Madrid-Caceres- 
Lisbon  in  the  north.  There  are  12  partidos  judiciales 
and  206  ayuntamientoe  ,  and  three  senators  with  eight 
deputies  are  returned  to  the  cortes.  The  total  population 
in  1885  was  332,000;  the  only  towns  with  a  population 
exceeding  10,000  are  Toledo  (20,251)  and  Talavera  de  la 
Reina  (11,986).  Some  of  the  most  brilliant  fighting  of 
the  Peninsular  War  took  place  iu  Toledo  and  the  neigh- 
bouring province  of  Cacerea,  the  battle  of  Talavera  de  la 
Reina  being  fought  on  the  27th  and  28th  of  July  1809. 

TOLEDO,  the  capital  of  the  above  province,  and  once 
of  the  whole  of  Spain,  stands  upon  a  circle  of  seven  hills, 
2400  feet  above  the  sea,  and  washed  on  three  sides  bv  the 
Tagus.  It  is  37  miles  west-south  west  of  Madrid.  The 
river  is  spanned  by  two  fino  stone  bridges, — the  Alcantara, 
a  Moorish  bridge  of  a  single  arch,  giving  entrance  to  the 
city  from  the  east,  and  the  other,  that  of  San  Martin,  from 
the  west,  while  between  them  the  river  makes  a  sweep 
southward*  The  place  is  enclosed  on  the  laud  side  by 
two  walla,  still  in  fairly  perfect  condition, — the  inner  one 
being  built  by  King  Wamba  in  the  7th  century,  the  outer 
by  Alfonso  VI,  in  1109.  The  gates  are  numerous  and 
well  preserved,  the  most  noteworthy  being  the  famous 
Puerta  del  Sol,  tho  Puerta  Visagra,  and  the  Cambron. 
Some  Roman  remains  (a  circus,  dec.)  lie  without  the  walls, 
on  the  plain  to  the  north-west  The  appearance  of  Toledo 
from  a  distance  is  imposing  in  tho  extreme,  from  its  noble 
situation  and  the  terraced  lines  of  its  buildings  ;  but  upon 
a  nearer  approach  it  reveals  itself  as  dull  and  decayed 
enough,  with  little  or  no  traffic  in  the  streets,  and  a 
strange  silenco  brooding  over  all  its  ways.  The  houses 
aro  large,  massive,  and  gloomy,  generally  Moorish  in  style, 
of  the  12th,  13th,  and  14th  centuries,  with  a  great  central 
patio  (courtyard),  and  yielding  abundant  traces  of  Arabic 
decoration.  The  principal  public  square  is  the  Zocodover. 
It  forms  the  favourite  promenade,  and  from  H  the  one  fairly 
wide  street  of  the  city  leads  to  the  cathedral.  The  latter 
is  the  glory  of  Toledo,  and  one  of  the  finest  monuments  of 
art  in  Spain.  Built  upon  the  site  of  an  ancient  mosque, 
and  commenced  in  1227,  it  was  completed  in  1492  ;  and, 
though  sacked  over  and  over  again, — finally  by  the  French 
under  La  Houssaye  in  1808, — it  is  still,  with  the  excep- 
tion, perhaps,  of  the  cathedral  of  Seville,  the  richest  and 
most  magnificent  foundation  in  the  Peninsula.  The  ex- 
terior is  unfortunately  bidden  to  a  great  extent  by  mean 
surrounding  buildings,  but  the  fine  western  facade,  with 
its  two  towers,  one  rising  325  feet,  is  effective.  The 
interior  is  somewhat  dwarfed  in  appearance  by  the  immense* 
width.  It  is  404  feet  long  by  204  feet  broad,  and  is 
divided  by  84  pillars  into  five  naves,  with  central  lantern 
and  choir,  and  a  complete  series  of  side  chapels.  Most 

of  these  latter  are  late  additions,  of  the  15th  and  16th 
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and  are  very  magnificent  in  detail  The  16th- 
century  stained -glass  windows,  chiefly  of  Flemish  work, 
are  superb  ;  and  the  treasury,  reliquaries,  and  library,  not- 
withstanding their  repeated  despoilings,  are  not  unworthy 
of  the  see  which  styles  itself  the  "first  of  all  the  8 pains." 
In  the  Musarabic  chapel  the  ritual  known  by  that  name 
is  still  performed  daily.  Within  the  precincts  of  the 
cathedral  are  interred  the  archbishops  and  cardinals 
Tenorio,  Fonseca,  Mendoza,  Ximenez,  the  great  constable 
Alvaro  da  Luna,  and  a  long  array  of  kings  and  heroes. 
The  archbishop  is  primate  of  Spain,  and  has  for  suffragans 
Coria,  Cuenca,  Stguenza,  and  Palencia.  Besides  the 
cathedral  Toledo  still  possesses  a  great  number  of  fine 
churches  and  other  religious  buildings,  together  with 
numerous  Moorish  and  Jewish  monuments.  The  most 
important  church  is  the  16th-century  florid  Gothic  San 
Juan  da  los  Reyes,  built  by  Ferdinand  and  Isabella, 
The  best  Moorish  work  is  to  be  found  in  the  old  Jewish 
synagogues  of  Santa  Maria  la  Blanca  and  El  Tranaito, 
in  the  mosques  of  Crista  de  la  Lus  and  Las  Torneriaa, 
in  some  private  houses,  and  in  the  later  churches  of  San 
Roman,  Santo  Tome,  Santiago,  and  Santa  Leocadia.  The 
patio  and  staircase  of  the  hospital  of  Santa  Cruz  pre- 
sent some  of  the  finest  Renaissance  work  extant.  Seen 
from  afar,  the  A  lea  tar,  or  royal  palace,  is  one  of  the  most 
conspicuous  features  of  the  city.  It  stands  upon  a  com- 
manding position  overlooking  tho  Tagus,  and  was  origin- 
ally built  by  King  Wamba,  but  has  been  repeatedly  altered 
and  pu>ied  about  It  was  almost  entirely  rebuilt  by 
Charles  V.  and  Philip  IL,  under  the  architects  Covarrabias 
and  IJerrera,  and  has  lately  been  converted  into  a  huge 
military  academy.  The  city  is  provided  with  numerous 
elementary  schools,  a  public  library,  museum,  town-hall, 
and  several  large  hospitals.  The  well-known  manufactory 
of  swords  is  about  a  mile  to  the  north-west,  beyond  the 
Cambron  gate.  It  is  in  excellent  order,  and  produces 
blades  as  perfect  as  ever,  but  is  no  longer  of  great  im- 
portance, employing  only  about  120  hands. 


Toledo  existed  in  the  time  of  the  Romans,  who  conquered  it 
ev  strengthened  the  fortifications,  end  built  sn 
aqueduct  to  supply  the  place  with  water.    By  the  Goth*,  who 


captured  the  city  in  487  a  d,,  these  works  were  kept  up  and 
improved;  and,  under  tho  MoorUh  domination,  from  714  to  1086, 
Toledo  was  second  only  to  Cordova  in  rank  and  importance,  with 
a  population  of  800,000  soula.  Alfonso  VI.  of  Castile  and  Leon 
recovered  the  stronghold  in  1085;  and  under  him  and  his  succes- 
sors it  continued  to  flourish  until  the  permanent  establishment  of 
the  court  at  Madrid  gave  a  deathblow  to  its  prosperity.  The 
population  now  is  no  more  than  20,000. 

TOLEDO,  a  city  of  tho  United  States,  the  county  seat 
of  Lucas  county,  Ohio,  is  situated  in  41*  40'  N.  !at  and 
83*  33'  W.  long.,  chiefly  upon  a  peninsula  between  the 
Maumee  on  the  south  and  the  Ottawa  upon  the  north, 
just  above  their  points  of  discharge  into  Maumee  Bay, 
and  5  miles  from  Lake  Erie.  A  small  part  of  it,  for- 
merly known  as  Maumee  City,  lies  south  or  the  Maumeo. 
Toledo  includes  an  area  of  21*5  square  miles  within  its 
corporate  limits.  The  bay  and  river  form  air  excellent 
harbour  and  roadstead.  The  harbour  is  easily  madj  and 
is  well  sheltered,  and  the  bottom  affords  good  holding 
ground.  Besides  being  open  to  tho  navigation  of  the 
Great  Lakes,  Toledo  is  the  terminus  of  the  Miami  and 
Erie  Canal,  connecting  it  with  Cincinnati  (184  miles 
distant).  Seventeen  railroad  lines  enter  it,  making  it  one 
of  the  principal  railroad  centres  of  the  country.  The  site 
of  Toledo  and  tho  surrounding  country  are  very  level,  and 
only  slightly  elevated  above  Lake  Erie.  Tho  soil  is  very 
productive,  and  is  highly  cnltivatcd,  being  largely  devoted 
to  market  gardening.  There  are  three  public  parks, 
having  a  total  area  of  41  acres.  The  city  is  well  sewered. 
Water  is  obtained  by  pumping.  The  city,  which  is 
divided  into  eight  wards,  had  in  1880  a  population  of 


50,137.  The  number  is  probably  now  (1887)  not  tar 
from  65,000.  In  1840,  1850,  1860,  and  1870  respect- 
ively tbe  population  was  returned  at  1224,  3829,  13,768, 
and  31,584. 

Besides  ita  large  commercial  interests,  as  one  of  the  principal 
ports  upon  the  Great  Lakes,  and  its  importance  as  one  of  the  leading 
railroad  centres  of  the  country,  Toledo  holds  high  rank  as  a  manu- 
facturing city.  The  capital  invested  in  this  class  of  industries  in 
1880  exceeded  85, 5O0.0O0,  and  the  products  were  valued  at  doubts) 
this  siun.  They  employed  nearly  7000  persons,  end  paid  in  Wages 
over  two  and  a  quarter  millions  of  dollars.  These  industries  are 
very  varied  in  character,  but  consist  largely  in  lumber  manufactures, 
brewing,  and  iron  and  steel  manufactures. 

The  first  settlement  within  what  are  now  the  corporate  limits  of 
Toledo  was  made,  shortly  after  the  war  of  1811,  upon  the  south 
bank  of  the  Maumee.  North  of  the  river  no  settlements  were 
attempted  until  1832,  when  the  villages  of  Port  Lawrence  and 
Vistula  were  commenced  in  what  is  now  the  heart  of  the  city.  In 
the  following  year  they  were  united  under  the  present  name.  Tho 
city  was  incorporated  in  1837.  la  1862  it  wss  made  the  couuty 
east,  and  in  1874  ita  corporate  limits  were  considerably  enlarged. 

TOLL  is  a  sum  of  money  paid  for  the  use  and  enjoy- 
ment of  a  privilege.  In  England  it  is  now  always  or 
almost  always  a  sum  of  money;  but  formerly  tolls  in  kind 
were  not  unknown.  An  instance  is  afforded  by  the  Act 
of  36  Geo.  ILL  c.  85,  substituting  a  money  payment  for 
tolls  of  coin  in  kind  taken  by  millers,  with  an  exception 
in  favour  of  tolls  taken  by  custom  in  soke  mills.  Such 
customary  tolls,  if  any  such  now  exist,  are  apparently  the 
only  examples  remaining  of  tolls  in  kind.  Tho  Weights 
and  Measures  Act,  1878,  enacts  that  all  tolls  are  to  be 
charged  and  collected  according  to  imperial 


The  word  toll,  la  its  earliest  use,  appears  to  hare  signified  a 
franchise  enjoyed  by  lords  of  manors,  snd  is  defined  by  Olsnrill 
sa  the  liberty  of  buying  and  selling  in  one'e  own  land :  "  tol, 
quod  nos  vocamua  theloneum,  scilicet  libertatem  emendi  et 
vendendi  in  terra  sua."  The  word  then  became  used  to  denote 
dutiee  parable  to  the  crown,  especially  on  wool,  generally  with  an 
inseparable  epithet  indicative  of  unpopularity.  It  thus  took  the 
form  of  "mafetote"  or  "malum  tolnetum,"'  against  which  many 
early  statu  tea  were  directed,  from  the  Magna  Carta  of  John  till  the 
final  abandonment  of  the  duty  by  Kdwaru  III.  In  modern  English 
law  toll  ia  either  an  incident  of  a  Franchise  (o.*.),  as  of  a  market 
or  fair,  or  ie  independent  of  franchise.  In  the  latter  case  it  is 
claimod  by  prescription,  as  toll  traverse  or  toll  thorough,  or  is 
created  by  Act  of  Parliament,  as  in  the  case  of  turnpikes,  railways, 
hsrbours,  narigable  rivers,  and  canals.  Toll  traverse  is  paid  for 
passing  orer  a  private  way,  bridge,  «r  ferry.  No  consideration 
need  be  proved.  Toll  thorough  is  paid  for  the  use  of  a  highway. 
In  this  ease,  if  charged  by  a  private  person,  some  considers tion, 
such  as  repair  of  tho  highway,  must  be  shown,  as  such  a  toll  is 
against  common  right  In  one  case,  that  of  the  Cornish  custom 
of  tin-bounding,  the  right  to  tin  tolls  mar  depend  upon  custom. 
At  common  law  a  toll  must  be  reasonable.  The  same  principle, 
appears  in  various  Acts  of  Parliament  The  Statute  of  Westminster 
the  First,  8  Edw.  I.  c  81,  inflicts  a  penalty  for  taking  excessiro 
toll.  Tbe  Railway  Clauses  Consolidation  Act,  1845,  and  roost 
special  Acta  of  railway  companies  provide,  by  what  are  known  as 
''the  Shaftesbury  clauses,"  for  the  equality  of  tolls,  that  is,  that 
all  persons  end  classes  of  goods  shall  under  like  circumstances  be 
treated  alike  as  to  charge*.  A  right  of  distress  is  incident  to  the 
right  to  impose  tells,  but  tho  distress  cannot  be  sold  unless  an  Act 
of  Parliament  expressly  authorizes  the  eale.  Tolls  are  rateable  for 
tho  relief  of  the  poor  where  they  are  appurtenant  to  land,  but  not 
where  they  are  extrinsic  profits  not  srising  from  the  possession  of 
land.  Exomptiou  from  tolls  may  be  claimed  by  the  prerogative, 
by  grant  or  prescription,  or  by  Act  of  Parliament  The  king  pays 
no  tollj  ana  may  grant  to  another  exemption  from  toll.  The 
exemptions  by  Act  of  Parliament  mainly  affect  persons  in  the 
publio  service,  clergy  on  their  parochial  duty,  and  persons  going 
to  or  returning  from  their  usual  piece  of  religious  worship.  Most 
of  the  exceptions  from  turnpike  tolls  will  be  fouud  in  3  Geo.  IV. 
c.  126.  Turnpike  tolls,  bridge  money,  snd  causeway  mail  were 
abolished  in  Scotlsnd  by  the  Roads  and  Bridges  Act,  1878,  as  from 
the  1st  June  1883.  In  England  there  has  been  no  such  general 
abolition,  but  the  abolition  of  tolls  has  been  facilitated  by  several 
recent  Turnpike  Acta,  and  their  entire  disappearance  is  only  a 
question  of  time. 

In  the  United  States  tolls  are  a  subject  for  State  legislation, 

1  Tbe  same  term  was  known  in  mcdiaval  Italy.  Dante,  in  Inftrno. 
xi.  38,  alludes  to  r 
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«xccpt  in  a  few  instances  in  which  Acts  of  Congress  havo  dealt 
with  tolls  in  rivers  and  harbours  (see  Revised  SUtutcs,  tit.  IxiIl). 

The  question  of  tolls  was  st  one  time  «n  important  one i  in 
international  l«w.  Tolls  were  exacted  on  certain  straits  and  tidal 
livers  by  virtue  of  the  sovereignty  of  a  particular  state.  Such 
tolls  bav*  mostly  ceased  or  been  redeemed.  Notable  instances 
were  the  Scheldt  tolls  and  the  Sound  dues  levied  by  Denmark. 
See  Navigation  Laws. 

TOLUCA,  or  Toloccak,  a  city  of  Moxico,  the  capital  of 
tfio  state  of  Mexico,  on  the  Mexican  National  Railway,  45 
miles  south-west  from  the  federal  capital    It  lies  on  the 
west  side  of  the  Anahuac  tableland,  at  the  foot  of  Mount 
San  Miguel  do  Tutncuitlalpillo,  at  an  elevation  of  8653 
feet  above  the  aca,  being  the  highest  town  in  the  republic 
next  to  the  mining  station  of  Ameca-moca  (which  u  8800 
feet).    Toluca  had  in  1886  a  population  of  about  12,000, 
and  is  usually  described  as  a  well-built  flourishing  town, 
■with  fine  buildings  and  clean  well-drained  streets.  But 
T.  M.  Brocklehurst,  who  visited  it  in  1680,  gives  an  un- 
favourable impression  of  the  place,  which  presented  nothing 
attractive  beyond  the  Portales,  a  fine  arcade  running  round 
a  krge  block  of  central  buildings,  with  a  number  of  good 
shops  under  the  arches  (Mexico  To-day,  p.  222).  There 
is  also  a  good  theatre,  and  in  the  Plaza  de  los  Martires 
a  well  executed  white  marble  monument  to  the  patriot 
Miguel  Hidalgo  y  Costilla.    But  the  Carmen,  Vera  Cruz, 
and  one  or  two  other  churches  are  dirty  and  tawdry,  with 
out  presenting  atiy  striking  architectural  features.  The 
city  is  traversed  by  a  foul  stream  flowing  at  the  bottom 
of  a  barranca  or  deep  ravine,  along  whose  banks  are 
herded  numerous  swine  in  a  half- wild  state,  which  supply 
the  hams  and  sausages  for  which  the  place  is  noted. 
Here  also  soap  and  wax  candles  aro  manufactured  and 
supplied  to  tho  surrounding  districts.    In  the  south-west 
tbo  Nevado  de  Toluca,  an  extinct  snow-clad  volcano  with 
a  flooded  crater,  rises  to  a  height  of  15,156  feet  above 
sca-level. 

Although  Toluca  appears  to  have  been  one  of  the  earliest  Tolteo 
settlements  in  Anahuac,  its  foundation  dating  probably  from  the 
<5th  centnry,  it  has  preserved  no  remains  of  its  ancient  grandeur, 
nor  have  any  monuments  been  discovered  in  the  district  in  any 
way  comparable  to  those  of  Choluta,  Tula,  Teotihuacan,  and  other 
ancicntcentresofTolteeculture.  According  to  M.  dismay,  Toluca 
formed  ono  of  the  chief  starting  points  of  the  great  migrations 
which,  after  the  overthrow  of  tho  Toltec  empire  by  tbo  Chichimec 
irruption  in  tho  11th  century,  waved  in  two  parallel  streams  south- 
wards, converging  at  Copan  and  spreading  their  arts  and  industries 
over  Chiapas,  Yucatan,  and  Guatemala  (Ancitat  Cttia  of  Ou  .Veto 
World,  1887,  p.  125). 

TOMATO.  Sco  Horticultttre,  vol.  xii.  p.  288. 
TOM  PA,  Mihaly  (  =  Michael)  (1817-1868),  one  of 
the  best  and  tenderest  Hungarian  lyric  poets,  was  born  in 
1817  at  Rima-Szombat,  in  the  county  of  Goroor,  of  very 
humble  parentage,  his  father  being  village  bootmaker. 
He  studied  law  and  theology  in  Saros-Patak,  and  subse- 
quently at  Budapest ;  but,  feeling  little  inclination  for  the 
first-mentioned  career,  after  many  vicissitudes  he,  at  the 
ago  of  thirty,  accepted  the  post  of  Protestant  minister  in 
Beje,  a  small  village  in  hU  native  county,  whence,  in  two 
years,  he  removed  to  Kelemcr,  and  four  years  later  to 
Hanva,  in  the  county  of  Borsod,  where  he  remained  till 
his  death  in  1868. 

At  the  age  of  four-and-twenty  Tompa  published  his  first  poems 
in  the  Alhtntrum,  which  soon  procured-  for  him  s  high  reputation. 
HU  first  volnme,  Kipnqtk  i*  Kipmondiik  ("Folk-Legend*  and 
Folk-Tales"),  in  1848,  met  with  great  success,  and  the  same  may 
la  said  of  the  first  volume  of  his  "  Poems"  in  1817.  In  1848  ho 
took  part  in  the  war  of  independence,  acting  as  field  chaplain  to 
the  volunteers  of  his  county  and  seeing  several  battles;  but  tho 
unfortunate  close  of  that  heroic  struggle  silenced  his  poetic  vein 
for  a  considerable  time,  and,  when  in  1852  and  1653  ho  gave  vent 
to  his  patriotic  grief  in  some  masterly  allegories  on  the  state  of 
oppressed  Hungary,  he  was  twice  arrested  by  the  Austrian  authori- 
ties. Aft"  being  released  he  published  his  VirAjrtgik  ("  Legends 
of  Flowers"),  a  collection  of  poems  of  the  highest  order,  showing 
great  imagination  and  lovo  of  nature,  and  displaying  the  loftiest 


humanity  and  great  meditative  power.  Soon  after  this  he  became 
oppressed  with  melancholy  and  abandonoil  this  brum  h  of  ]>octry. 
Indeed  from  this  time  he  produced  comparatively  little.  He  pub- 
lished  three  volumes  of  acrraous,  "which,"'  says  his  biographer, 
Charles  Szaai,  Protestant  bishop  of  Budapest,  "are  among  the  best 
in  Hungarian  literature,  and  will  favourably  compare  wiUi  those 
of  Robertson,  Monod,  or  Parker."  His  collected  poetical  works, 
In  six  volumes,  were  published  at  P.udapest  in  1870.  and  again,  in 
four  volumes,  in  1885. 

TOMSK,  a  government  of  Western  Siberia,  extending 
from  the  Chinese  frontier  to  60r  N.  lat,  is  bounded  by 
Tobolsk  on  the  K.W.,  by  Yeniseisk  on  the  N.E.,  by  the 
Chinese  province  of  Khobdo  on  the  S.E.,  and  by  Semi- 
palatinsk  on  the  S.W.  Its  area,  329,040  square  miles,  is 
fully  one  and  a  half  tinJes  that  of  France.  The  surface  is 
most  varied,  including  in  the  south  east  the  high  alpine 
tracts  of  the  Altai  Mountains,  with  an  elevated  steppe 
which  skirts  these,  and  in  tho  north-west  and  west  the 
lowlands  of  the  Irtish  and  the  marshy  tracts  of  the  Ob. 

The  Altai  Mountains,  which  cover  within  the  limit*  of 
the  Russian  empire  an  area  of  53,000  square  miles,  or 
three  times  that  of  the  whole  of  Switzerland,  although 
visited  by  many  geologists,  still  remain  very  imperfectly 
known,  even  as  regards  their  orography.    The  country  has 
been  mapped  only  along  the  rivers  and  the  course  of  a  few 
footpaths,  and  groat  confusion  still  prevails  with  reference 
to  the  directions  of  the  different  chains  of  the  Altai  and  their 
mutual  relations  (compare  Siberia).    The  best  descrip- 
tions, however  (including  the  most  recent  by  M.  Potanin),1 
indicate  in  that  part  of  Asia  the  very  same  leading  orograph- 
ical  features  that  are  seen  in  the  Tian-Shan  Mountains 
farther  south,  and  in  the  West  Sayan  range  farther  north. 
A  plateau  with  an  average  altitude  of  more  than  4000 
feet,  watered  by  the  tributaries  of  tho  upper  Yenisei,  all 
flowing  in  open  valleys  3000  to  4000  feet  above  the  sea, 
is  known  to  rise  in  that  part  of  north-western  Mongolia 
which  is  drained  by  the  upper  Yenisei  and  Selenga.  The 
surface  of  this  plateau  is  diversified  by  ridges,  and  by 
depressions  like  that  of  the  Ubsa-nor — a  relic  of  what  was 
formerly  a  much  larger  lake.    A  lofty  mountain  chain, 
which  has  its  south-east  foot  on  the  plateau  and  iU 
north-west'  foot  in  the  valley  of  the  Ua,  fringes  the 
plateau,  and  has  all  the  characters  of  a  Border-ridge. 
The  present  writer  has  proposed  to  call  this  Erghik-shan. 
It  runs  from  north-east  to  south-west  along  the  Russo- 
Chinese  frontier,  and  is  pierced  by  a  deep  gorge  through 
which  flowB  the  Yenisei.     A  belt,  some  200  miles  in 
width,  of  alpine  tracts,  made  up  of  three  or  four  chains 
parallel  to  the  border  ridge,  fringes  the  outer  border  of  the 
plateau,  and  fills  up  tho  Minusinsk  region.    The  structure 
of  the  hilly  tracts  (watered  by  the  Kemtchik)  between  the 
Yenisei  and  the  Altai  remains  quite  unknown,  no  scien- 
tific man  or  topographer  having  ever  visited  it.    But  the 
very  same  orographical  features  as  those  already  described 
reappear  in  the  Altai  region.    There  is  now  no  doubt  that 
the  backbone  of  the  Altai  is  a  huge  and  lofty  border-ridge, 
the  Sailughem,  which  includes  the  small  alpine  plateaus  of 
Ukek,  the  upper  Tchuya,  and  Juvlu-kul,  and  runs  from 
south-west  to  north-cast,  being  a  continuation  of  the 
border-ridge  of  the  West  Sayan.    Its  flat  dome-shaped 
summits  rise  to  about  10,000  feet,  and  the  small  alpine 
plateaus  just  named  range  from  7800  to  8200  feet  in 
elevation.    It  has  a  very  steep  slope  towards  the  north- 
west, »'.*.,  towards  the  broad  valleys  of  the  upper  Bukh- 
tarma  and  Tchuya,  and  a  very  gentle  slope  towards  the 
south-east,  and  its  south-eastern  hillfoots  are  on  tho  level 
of  the  plateau  of  Khobdo  (from  4500  to  5000  feet).  A 
broad  alpine  region  spreads  to  the  north-west  of  the  l>ordcr- 
ridge,  but  in  the  imperfect  state  of  our  knowledge  it  is 

1  Jivopisnaya  Rouiya,  vol.  xl.;  SJUlchej  o/aV.  IP.  Mongolia,  vole. 
L  and  iii.;  Addenda  to  Kilter's  Asia. 
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difficult  to  discriminate  the  real  directions  of  its  chains. 
Nevertheless,  another  lofty  chain,  containing  the  snow-clad 
Alps  of  the  Katun  (Katunskiye  Byetki)  and  those  of  the 
Tchuya,  and  running  also  from  south-west  to  north-east, 
parallel  to  the  Sailughem  border-ridge,  can  be  distin- 
guished iu  the  labyrinth  of  confusedly  scattered  mountains 
seen  on  our  present  maps.  It  is  one  of  the  most  pictur- 
esque chains  of  the  region,  and  contains  the  Byelukha 
peak,  estimated  at  11,000  feet,  and  the  Alas-tu,  of  nearly 
the  same  height  It  is  pierced,  howeter,  by  so  many 
rivers,  which  rise  on  the  north-west  edge  of  the  plateau, 
and  find  their  way  to  the  lowlands  by  a  series  of  gorges, 
that  its  continuity  could  be  easily  overlooked.  Farther  to 
the  north  east  it  joins,  in  the  opinion  of  the  present  writer, 
the  high  chain  on  the  left  bank  of  the  Kemtchik,  which  is 
continued  by  the  picturesque  Alps  on  the  northern  bank 
of  the  Us.  A  third  system  of  mountain  cbains,  also 
parallel  to  the  above,  can  be  distinguished  in  the  succes- 
sion of  the  Tercktinsk  Mountains,  those  which  are  pierced 
by  the  Tchulyshman  and  those  whieh  follow  the  right 
bank  of  the  Abakan  ;  while  traces  of  a  fourth  plication  of 
the  rocks  may  bo  discovered  in  the  Tigeritsk  Mountains, 
thoso  pierced  by  the  Biya  below  Lake  Teletskoye,  and  the 
Kuznetskiy  Alatau,  ou  tlio  left  bank  of  the  Abakan.  A 
number  of  smaller,  much  lower,  and  shorter  chains  faintly 
appear  as  outer  walls  of  this  extensive  alpine  region. 
As  for  the  Great  Altai,  or  Al  tain-Nauru,  our  knowledge  of 
which  has  been  greatly  increased  by  the  recent  explora- 
tions of  M.  Potanin,1  it  may  be  regarded  as  a  south-western 
border-ridge  of  the  Khobdo  plateau,  with  its  steep  slope 
facing  towards  the  wide  Dzungariah  depression,  or  rather 
to  the  broad  trench  of  the  Ulungur.  Its  direction  is 
nearly  at  right  angles  to  the  above,  running  from  north- 
west to  south-east,  like  the  Tarbagatai  Mountains  (see 
Turkestan),  and  it  is  continued  farther  to  the  south-east 
by  the  Irdyn-ula  and  Artso-bogdo  Mountains,  which  separ- 
ate the  eastern  Gobi  from  the  Tarim  depression.  It  is 
most  probable  that  upheavals,  having  the  same  north- 
western direction  (which,  according  to  M.  Musbketoff,  are 
in  Central  Asia  more  recent  than  the  north-eastern  ones), 
have  to  a  certain  extent  modified  the  old  north-eastern 
chains  of  the  Altai,  and  complicated  the  chains  of  its 
alpine  region.  If  so,  the  structure  of  the  Altai  would  be 
very  similar  to  that  of  the  Turkestan  mountains.  A  chain 
having  a  north-western  direction — the  Salair  Mountains — 
shoots  off  from  the  main  ranges  of  the  Altai,  between  the 
Tom  and  the  Tchumysb  ;  it  is  about  170  miles  in  length, 
with  a  width  of  nearly  60  miles,  and  contains  the  best 
silvtr-mines  of  the  region,  as  also  several  gold- washings. 
Its  upheaval  belongs  to  a  more  recent  epoch  than  that  of 
the  Sailughem  ridge,  and  (like  the  mountains  of  Turkestan, 
having  a  north-west  direction)  it  is  doe  to  dioritic  rocks. 
In  the  Kuznetsk  dq>ression  it  is  covered  with  deposits  of 
the  Lower  and  Upper  Carboniferous,  containing  beds  of 
coal.  The  Kuznetskiy  Atatau,  in  which  Humboldt  saw 
one  of  his  meridional  upheavals,  consists  of  a  series  of 
ridges  running  south-west  to  north-east,  with  further  con- 
tinuations within  South  Yeniseisk.* 

The  alpiuo  region  of  the  Altai  ia  roost  picturesque;  moat  of  its 
chains,  ruing  over  €000  and  9000  feet,  are  snowclad.  and  a  great 
glacier  descends  from  the  hollows  under  the  Byelukha  peak  ;  several 
other  less  known  glaciers  occur  in  tho  different  "  byetkis"  (snowclad 
chains).  A  thick  forest  vegetation  clothes  the  mountain  slopes, 
while  beautiful  valleys,  often  of  great  length,  such  as  that  of  tho 
Bukhtarma  (180  inih-s)  or  that  of  tho  Uimon  and  Koksu,  offer  on 
their  fertile  and  well-sheltered  floors  most  favourable  conditions  for 
agriculture.  Several  lakes  are'met  with,  sonic,  like  the  Juvlukul 
and  Keudykty-kul  on  the  small  alpine  plateans,  at  heights  where 
only  tho  dwarf  birch  grows  and  the  polar  marmot  takes  up  its  abode, 

x  l  Skttchao/X.  IP.  Mongolia.  St  Petersburg.  1883  (Rusiisu). 

•  »  Kropotkiue.  "  Orognphicil  Sketch  of  the  Districts  of  Mlnusiusk 

and  Krasnoyarsk,"  iu  Mein.  J<uti.  Grc>r.  &c,  vol.  v.  1375. 


while  two  others,  Lakes  Koryvanskoye  and  Teletskoye,  respective]; 
1170  and  1800  feet  above  the  sea,  from  theii  position  amidst  steep 
aud  piriureaque  inountaius,«recall  those  of  Geneva  and  Lucerne. 

The  Altai  flora  is  very  rich.  Although  tho  Euro|*an  flora  (ie- 
eluding  the  beech)  which  clothed  the  Alui  at  a  recent  period  has 
disappeared,  and  the  Siberian  flora  invades  its  hillfoota  from  the 
north-west,'  while  the  steppe  flora  is  advancing  from  the  south, 
still  in  a  zone  ranging  from  1000  to  C000  feet  above  the  sea  the 
botanist  has  to  admire  a  flora  rich  in  bright  flr^ef*,  tall  giauo, 
and  shrubs,  several  of  which  are  now  common  ornamental  plauti 
in  European  gardens;  and  the  zoologist  discovers  in  the  Altai  tho 
meeting-place  of  tho  northern  fauna  (including  the  reindeer)  with 
that  of  the  high  Ceutral-Asian  plateau  (including  tho  tiger  ani 
tho  two  humped  camel  of  Bacliiaua' 

A  strip  of  elevated  plains  or  grassy  steppes,  also  about 
200  miles  in  breadth,  girdles  the  alpine  region  upon  the 
north-west.  Its  outer  border  can  be  roughly  indicated  by 
a  line  running  north-east  from  Lake  Gorkoye  to  Tomsk. 
They  have  an  average  altitude  of  from  700  to  1000 
feet  above  the  sea,  and  are  covered  with  a  luxuriant 
grass  vegetation ;  the  conditions  for  agriculturo  are  excel- 
lent, and  Russian  villages  are  rapidly  springing  up.  The 
south  west  portion  is  known  as  the  Kuniandinsk  steppe. 
An  innumerable  succession  of  small  lakes— rivers  in  the 
process  of  formation — cover  this  steppe,  where  we  have  a 
system  of  parallel  undulations,  resulting  in  tributaries  of  the 
Ob,  all  flowing  north  eastward  with  remarkable  regularity. 

Beyond  the  high  plains,  that  is,  all  over  north-western 
Tomsk,  are  tho  lowlands,  which  may  be  subdivided  into 
two  portions, — tho  Baraba  steppe  in  tho  south-west  (s«e 
Tobolsk),  and  the  marshy  region  of  the  Ob  (the  Vasyugan 
and  Naryin  regions).    The  latter  is  one  boundless  marsh, 
a  few  settlements  of  nativo  hunters  occurring  only  along 
the  rivers.    The  interior  is  for  the  most  part  inaccessible 
alike  to  boats  and  to  human  feet.    Low  hills,  or  rather 
swellings,  intersect  it,  but  even  the  highest  points,  barely 
200  or  300  feet  above  the  sea,  are  covered  with  marshy 
forests.    Tho  forests  themselves  grow  on  marshy  ground  ; 
but  where  the  trees  disappear  one  sees  for  hundreds  ot 
miles  nothing  but  green  flowery  carpets,  which,  when 
trodden  on,  treacherously  yield  under  tho  unwary  traveller. 
Similar  in  character  must  have  been  the  marshes  in  which 
the  Siberian  mammoths  and  rhinoceroses  of  the  Quater- 
nary epoch  found  their  graves.    Only  the  light  and  broad- 
hoofed  reindeer,  but  not  tho  elk,  can  cross  them.  This 
inhospitable  region  is  inhabited  only  by  Ostiaks,  who  bave 
been  driven  into  it  by  stress  of  circumstances,  and  support 
themselves  partly  by  fishing  and  partly  by  hunting. 

The  Sailughem  ridge,  and  the  high  Khobdo  plateau  as  well,  con- 
sist of  granites,  syenites,  porphyries  covered  only  with  tho  oldest 
metamorphic  slates  belonging  to  tho  Archaic  formation  (HuronUn 
and  LBurentian).    Tho  structure  of  tho  outer  chains  of  tho  Altji 
is  more  complicated.    Their  backbone  is  also  composed  of  gTar.iict, 
porphyries,  and  porphyrites  covered  with  metamorphic  slates  which 
are  intersected  by  laycra  of  crystalline  limestones,  breccias,  and 
veins  of  jade.1    Diorites,  diabases,  augitic  porphyries,  and  hyper- 
sthcuites  also  appear,  but  they  are  of  a  nioro  recent  origin.  Silurian 
clay-slates  are.  widely  spread  in  tho  southern  Altai.  Devonian 
slates  and  limestones  are  also  developed  in  the  southern  Altai,  and 
the  metalliferous  deposits  of  Zmeinogorsk,  Pctrovsk,  Riddersk, 
Sc.,  belong  to  that  age.    Carboniferous  dolomitic  limestoDe*  and 
slates  aro  widely  spread  both  in  the  southern  and  northern  Alts:. 
After  the  Carboniferous  epoch  the  southern  Altai  was  not  again  sub- 
merged, while  the  northorn  Altai  was  covered  by  the  Jurassic  sea. 
and  has  thick  Jurassic  deposits  containing  a  copious  fossil  flora  anJ 
rich  beds  of  coal.    Basaltic  eruptions,  dating  from  the  Jurass:; 
period,  have  been  found  in  the  Salair  Mountains.    Thick  diluvial 
deposits  cover  tho  whole  area,  and  in  many  valleys  are  traces  of 
former  glaciers  ;  in  fact,  the  whole  of  tho  Sailughem  ridga 
most  at  one  timo  have  been  clothed  with  an  ice-cap. « 

Tho  southern  Altai  is  rich  in  silver,  copper,  lead,  and  tine  ;  -while 
in  the  Alatau  are  concealed  its  chief  auriferous  alluvial  (or  dilution 
deposits,  iron-ores,  and  coal-seams.  Theminoral  wealth  of  the  Alni 
is  really  immense,  but  only  a  very  few  of  the  mines  already  known 
are  worked.    In  1881  4030  lb  of  gold.  H.820  lb  of  silver.  IS,  100 

'  Prof.  Muslikctnff  in  Pictuttijue  Russia,  vol.  li. 

«  See  Potaaui,  SittcAet  of  S.  »K  Mongolia,  vol  iiL  pp.  6,  9  *j. 
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'ewta,  of  lead,  6720  cwt*~of  copper,  340,000  ewta  of  coal,  830,000 
|cwta  of  salt,  tad  80,000  cwU.  of  bitter  nit  were  obtained.  In 
'the  Mine  year  only  8000  ewta.  of  iron  were  manufactured,  and  that 
metal  ia  (till  imported  from  the  Ural  a.  The  jade,  beautiful 
porphyries,  and  the  like  of  the  district,  which  are  ent  into  worka 
of  art  at  the  crown  worka  of  Kotyvan,  are  well  known  through 
the  nrna  and  vasea  ahown  at  the  St  Petersburg  Hermitage.  Toe 
I  mineral  watera  of  the  Altai  are  of  high  quality. 

.Tomsk  ia  watered  mainly  by  the  Ob  and  ita  tributaries,  only  ita 
aonth-aaat  corner  draining  into  the  Abakan,  a  tributary  of  the 
Yenisei.  The  Ob,  formed  by  the  union  of  the  Biya  ana  Katun, 
haa  within  the  gorernment  a  course  of  more  than  800  miles,  and  ia 
navigated  fa  far  aa  Barnant  and  Biysk.  Ita  tributaries,  the  Tom 
(4(0  milea),  the  Vasyugan  (680  miles),  the  Ket  (280  miles),  and 
the  Tym  (200  miles),  are  all  navigable.  The  Tcbnfym  and  the 
Tchumyah  are  also  great  rivers.  Of  tributariee  of  the  Irtish,  the 
Bokhtsxma,  the  On,  the  Uba,  and  the  Tara  are  worthy  of,  notice. 
Aa  many  aa  1500  lakes  hare  been  counted  on  the  maps,  but  thia 
number  ia  exceeded  by  tho  reality.  Some  of  them  are  alpine; 
others  dot  the  steppe*  or  the  marshy  tracts.  Lake  Tchany,  not- 
withstanding its  rapid  desiccation,  still  covers  1268  square  miles. 
Many  brackish  lakes,  Kutundinsk,  Kutchuk,  Jtc,  attain  a  great 
size,  and  some  small  salt  lakes  yield  about  100,000  ewta.  of  salt. 

The  climate  is  very  severe,  and  has,  moreover,  the  disadvantage 
of  being  very  wet  in  the  north-west.  The  average  yearly  tempera- 
tures  at  Tomsk,  Ksinsk,  and  Barnaul  are  80**2,  81*,  and  32*7 
(January,  4*.  -6*-2,  and  8*7;  July,  65*  5,  68"  5,  and  62*-2). 
The  Altai  steppes,  enjoying  a  much  drier  climate  than  the  low- 
lands, are  covered  with  a  beautiful  vegetation,  and  in  the  sheltered 
valleys  corn  is  grown  to  heights  of  3400  and  4250  feet 

The  population,  which  ia  rapidly  increasing,  in  1882  reached 
1,184,790.  The  Russians  are  in  a  large  majority,  the  indigenous 
inhabitants  numbering  in  1878  only  63,600,  or  6 '6  per  cent  of 
the  agsrrrgate  population.  They  include  28,600  Altaian  Tartars, 
6730  Teltutes,  17,020  Mountain  Kalmucks  (see  Tartars),  10,000 
Tomsk  Tartars,  2920  Samoyedea,  and  4210  Ostiaks.  The  prevail- 
ing religion  is  Greek-Orthodox,  but  there  are  also  some  60,000 
Nonconformists.  7320  Catholics,  2600  Jews,  10,700  Mohammedans, 
and  about  28,000  pagans. 

Agriculture  is  the  prevailing  occupation.  It  is  most  productive 
on  the  elevated  plains  of  Tomsk,  Mariinsk,  Barnaul,  Kuznetsk, 
and  Biysk.  Cattle-breeding  is  much  developed,  especially  in  tho 
Kutundinsk  stoppe;  and  bee-keeping  is  an  important  source  of 
wealth.  Fishing  and  hunting  are  extensively  carried  on  in  tho 
forest  region.  Mining  occupies  several  thousands  of  men  in  the 
Altai.  Manufactures  are  insignificant  the  aggregate  production 
— chiefly  from  distilleries  and  tanneries — hardly  amounting  to 
£260,000.  Trade  is  actively  carried  on  at  Tomsk  and  Barnaul,  which 
are  two  great  centres  for  the  export  and  import  trade  of  Siberia  with 
Russia.  The  Biysk  merchants  carry  on  exchange  trade  with  Mon- 
golia and  China.  There  are  eight  gymnasia  (696  boys  and  669 
girls  in  1883)  and  225  primary  schools  (6680  boys,  1730  girls). 
The  government  is  divided  into  six  districts,  the  chief  towns  of 
which  (with  populations  in  1884)  are  Tomsk  (31,880),  Barnaul 
(17,180).  Biysk  (18,060),  Kainsk  (4050),  Kuznetsk  (7310),  and 
Mariinsk  (13,090).  Nerym  (1600)  also  has  municipal  institutions; 
it  is  the  centre  for  the  administration  of  the  wide  Narym  region. 
Of  the  above  towns  only  Tomsk  and  Barnaul  have  the  aspect  of 
European  towns.  Barnaul,  capital  of  the  mining  district  of  the 
Altai,  which  belongs  to  the  44  Cabinet  of  the  Emperor,"  ia  a  wealthy 
city,  with  a  mining  school  and  laboratory,  a  botanic  garden,  a 
museum  of  mining  and  natural  history,  and  a  meteorological 
observatory.  Kotyvan,  with  a  stone-cutting  manufactory,  has 
12,250  inhabitants.  Several  mining  villages  are  more  important 
than  the  district  towns:— Zyryanovak  (silver-mine  ;  4500  inhabit- 
ants), Ridderek,  Zmeinogorsk  (6160),  Suzunsk  (5400),  end  Salairak 
(36vO)  (P.  A.  K.) 

TOMSK,  capital  of  the  above  government,  ia  situated 
on  the  Tom  at  ita  confluence  with  the  Usbaika,  27  miles 
above  its  junction  with  the  Ob,  and  2377  miles  from 
Moscow.  It  is  one  of  the  chief  cities  of  Siberia,  second 
only  to  Irkutsk  in  population  and  trade  importance.  Tho 
great  Siberian  h;ghway  from  Tyumefl  to  Irkutsk  passes 
through  Tomsk,  and  it  is  the  terminus  of  the  navigation 
by  steamer  from  the  Urals  to  Siberia.  It  has,  moreover, 
communication  by  steamer  with  Barnaul  and  Biysk  in  the 
Altai  The  position  of  Tomsk  determines  its  character, 
which  is  not  that  of  an  administrative  centre,  like  so 
many  Russian  cities,  but  that  of  an  entrepot  of  wares, 
with  many  storehouses  and  wholesale  shops.  Before  1824 
it  was  a  mere  village;  but  after  the  discovery  of  gold  in 
the  district  it  grew  rapidly ;  and,  although  the  immense 
»  YerfriDUeflTs  SiUria. 


|  wealth  that  accumulated  suddenly  in  the  hands  of  a  few 
proprietors  of  gold  diggings  was  aa  rapidly  squandered, 
it  continued  to  maintain  its  importance,  owing  to  the 
navigation  on  the  Irtish  and  the  Ob,  which  meanwhile  had 
grown  up.  It  is  built  on  two  terraces  on  the  high  right 
bank  of  the  Tom,  and  ia  divided  into  two  parts  by  the 
Usbaika.  The  streets  are  rather  narrow  and  steep ;  many- 
houses  of  the  richer  merchants  are  of  stone,  but  rather 
heavy  in  appearance,  and  altogether  the  aspect  of  the 
streets  is  not  attractive.  The  best  building  is  that  of  the 
future  university,  which  is  a  spacious  and  elegant  struc- 
ture, with  ample  accommodation  for  library,  museums,  and 
clinical  hospitals.  The  Government  has  not  as  yet  given 
permission  to  inaugurate  the  building.  A  large  cathedral, 
begun  some  five-and-twenty  years  ago  by  proprietors  of 
gold  diggings,  collapsed  after  considerable  progress  had 
been  made.  The  industries  are  almost  entirely  confined 
to  tanning  and  the  manufacture  of  carriages.  The  trade 
is  of  great  importance,  Tomsk  being  not  only  a  centre 
for  traffic  in  local  produce,  in  which  sledges  (50,000 
every  year)  and  cars  are  prominent  items,  but  also  for 
the  trade  of  Siberia  with  Russia.  The  population  ia  1884 
was  31,380. 
TONGA    See  Friendly  Islands 

TONG-KING,  ToKO-KiMO,  Tokquik,  or,  si  it  is  called  See  vol 
by  the  Annamese,  Dono-kino,  consists  of  that  portion  of  PI. 
An  nam  between  18*  N.  lat  and  the  frontiers  of  the ,x* 
Chinese  provinces  of  Kwang-ee  and  Yun-nan,  with  an  area 
of  60,000  square  miles.    On  the  W.  it  is  bounded  by  tho 
Tran-ninh  range,  which  forms  the  limit  of  the  Lao  states, 
and  on  the  E.  by  the  sea.    In  shape  it  resembles,  roughly 


speaking,  an  isosceles  triangle,  having  its  apex  at  its  junc- 
ture with  Annam  and  its  base  along  the  Chinese  boundary. 
The  name  Tong  king,  "  the  eastern  capital,"  was  originally 
applied  to  Hanoi,  but  was  eventually  adopted  as  that  of  the 
whole  country.    It  is  the  same  word  as  Tokio  (q.v.). 

Geographically  Tong-king  is  divided  into  three  well- 
defined  areas.  First,  there  is  the  delta  of  the  Song-kei 
("  Red  river")  and  its  affluents,  which,  beginning  at  Sontay, 
widens  out  into  the  low  lands  which  constitute  the  most 
fertile  district  in  Tong-king,  and  within  which  are  sitnated 
the  principal  cities  of  the  country.  Here  is  grown  the  rice 
which  constitutes  39  per  cent  of  the  total  exports  from 
Tong-king,  and  which  is  reckoned  in  the  Hong-Kong 
market  to  be  equal  in  quality  to  tho  rice  from  Siam  and 
superior  to  that  from  Cochin-China,  ,  During  the  rainy 
season  this  part  of  the  country,  with  the  exception  of  the 
embankments,  is  under  water,- but  notwithstanding  this  the 
climate  is  fairly  healthy,  and  the  prevalence  of  fever  and 
dysentery  is  not  so  great  as  might  bo  expected.  From  tho 
delta  northward  and  westward  rise  plateau  districts,  while 
westward  of  103*  E.  long,  there  stretches  a  forest  region 
about  which  very  little  ia  known,  but  which  is  said  by  the 
natives  to  be  inhabited  only  by  savages  and  wild  beasts. 

Politically  the  country  is  divided  into  sixteen  provinces, 
of  which  the  following  seven  are  in  the  delta  mentioned : — 
Bac-ninh,  Sontay,  Hanoi,  Hai-Dzuong,  Hung-yen,  Nam- 
Dinh,  and  Ninh-Binh.  Five  provinces  constitute  the 
upland  districts,  viz.,  Cao-Banh,  Lang-son,  Thai-Nguyen, 
Tuyen-Kwan,  and  Kwang-yen ;  while  the  forests  form  the 
province  of  Hnng-hoa.  The  main  geographical  feature  in 
the  country  is  the  Song-koi,  which,  taking  its  rise  near 
Tali  Fu,  in  Yun-nan,  enters  Tong-king  at  Lao-kai  ("  the 
Lao  boundary"),  and  flows  thence  in  a  southeasterly 
direction  to  the  Gulf  of  Tong-king.  It  was  this  river  which 
mainly  in  the  first  instance  attracted  the  French  to  Tong- 
king,  as  it  was  believed  by  the  explorers  that,  forming  the' 
shortest  route  by  water  to  the  rich  province  of  Yun-nan,  it 
would  prove  also  to  be  the  most  convenient  and  expedi- 
of  transporting  the  tin,  copper,  silver  and 
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gold  which  are  known  to  abound  there.  This  belief  has, 
however,  proved  fallacious.  The  upper  course  of  the 
stream  is  constantly  impeded  by  rapids,  the  lowest  being 
about  SO  oiiles  above  Hung-hoa.  Beyond  this  point  navi- 
gation is  impracticable  during  the  dry  season,  and  at  all 
other  times  of  the  year  goods  have  to  be  there  transferred 
into  flat-bottomed  boats  built  for  the  purpose.  Within 
the  limits  of  Yun-nan  the  navigation  is  still  more  difficult. 
Near  Sontay  the  Song-koi  receives  the  waters  of  the  Black 
river,  the  Clear  river,  and  other  streams,  and  from  that 
point  divides  into  a  network  of  waterways  which  empty 
themselves  by  countless  outlets  into  the  sea. 

Hanoi,  the  capital,  is  a  fine  city,  and  stands  on  the  right 
bank  of  -the  Song-koi,  at  a  distan.ce  of  80  miles  from  the 
sea.  The  commercial  town  extends  along  the  water  face 
for  a  distance  of  a  mile  and  a  half,  while  behind  it  stands 
the  citadel,  which  encloses  within  its  walls  the  palace,  the 
treasury,  the  court  of  juBtice,  the  royal  pagoda,  the  prison, 
the  barracks,  public  offices,  and  official  residence*.  Em- 
broidery and  mother-of-pearl  work  are  the  principal  in- 
dustries of  Hanoi,  which  never  has  been  and  probably  never 
will  be  a  great  commercial  centre  But,  notwithstanding 
this,  the  population  is  said  formerly  to  have  numbered 
150,000,  a  number  which  has  of  late  years  probably  been 
reduced  by  at  least  one-third. 

Nozt  in  importance  to  Hanoi  is  Nam-Dinh,  on  one  of 
the  lower  branches  of  the  Song-koi.  It  is  the  centre  of 
an  extremely  rich  silk  and  rice  district,  and  was  before  the 
war  a  great  resort  of  Chinese  merchants.  But  the  chief 
place  of  trade  is  Hai-pbong,  on  the  Soug-tain-bac  Canal,  1 1 
miles  from  the  sea.  This  is  the  port  of  Tong-king,  and 
its  trado  represents  the  foreign  commerce  of  the  country. 
In  1880,  the  last  year  of  anything  like  normal  trade, 
goods  were  imported  to  the  value  of  5,467,315  francs, 
and  tho  exports  amounted  to  7,507,528  francs.  Of  the 
imports  34  per  cent,  consisted  of  English  cotton  goods  and 
yarn,  21  per  cent,  of  opium,  11  per  cent  of  Chinese  medi- 
cines, 9  per  cent,  of  Chinese  water-pipe  tobacco,  5  per  cent, 
of  tea,  and  20  per  cent,  of  miscellaneous  goods.  From 
97  to  98  per  cent  of  these  goods  came  from  Hong-Kong. 
Saigon  furnished  about  £  per  cent,  and  rather  more  than 
2  per  cent,  -represented  the  trade  from  An  nam  and  else- 
where. Tho  exports  were  in  the  following  proportions  : — 
rice,  39  per  cent;  raw  silk  and  silk  piece  goods,  21 ;  tin, 
16;  lacquer  oil,  6;  and  miscellaneous  goods,  18.  Of 
these  79  per  cent  were  shipped  to  Hong-Kong,  16  per 
cent  went  to  Saigon,  and  the  remaining  5  per  cent,  were 
distributed  among  the  coast  ports. 

The  mineral  wealth  of  the  country  is  doubtless  con- 
siderable, though  so  little  has  been  done  in  the  direction 
of  working  it  that  it  is  impossible  to  form  any  idea  of  its 
richness.  According  to  Major-General  Mesny,  there  are 
flourishing  gold-fields  in  seventeen  districts,  while  silver 
and  copper  mining  occupies  a  great  deal  of  native  and 
Chinese  labour.  Only  very  small  quantities  of  these  min- 
erals, however,  are  produced  in  evidence. 

The  population  of  Tong-king  is  estimated  at  about 
12,000,000,  and  consists  of  Tong-kingese,  Chinese,  and  an 
admixture,  of  Lao  from  beyond  the  western  frontier.  The 
Tong-kingese  belong  to  the  Indo-Chinese  stock.  They  are 
taller  and  a  finer  people  than  the  Annamese,  and  they  are 
more  frivolous  and  excitable  than  their  northern  neigh- 
bours, the  Chinese.  Their  intelligence  is,  generally  speak- 
ing, of  a  very  low  order ;  they  are  dirty  in  their  habits ; 
and  their  natural  timidity  serves  to  make  them  deceitful. 
As  traders  they  Bhow  little  enterprise,  and  are  quite  unable 
to  compete  with  the  Chinese,  into  whose  hands  the  com- 
merce had,  before  the  arrival  of  the  French,  entirely  fallen. 
Their  spoken  language  is  allied  to  the  Cambodian,  while 
-  forms  the  medium  of  literary  communication. 


The  Chinese  record*  carry  the  hiitory  of  Tong-king  as  Tar  back 
as  the  22d  century  but  a*  the  data  are  neither  well  authenti- 
cated nor  particularly  interesting,  we  need  not  dwell  upon  then. 
There  is.  however,  one  mention  of  Tong-king,  or  Yueh,  aa  it  *ss 
then  called,  in  the  12th  century  B.C.,  which  acquires  important* 
from  the  fact  that  ambassadors  from  that  country  are  said  to  hart 
arrived  at  the  Chinese  court,  bringing  with  them  "  south-pointing 
chariot*."  Theao  are  supposed  by  some  to  have  been  mariWi 
conjpaaee*,  but  it  is  difficult  to  pronounce  any  opinion  on  a  state- 
ment so  obscure.  During  the  reign  of  Che  Hwang-te  (218  sc.), 
the  emperor  who  made  himself  famous  by  building  Die  Great  Wall 
of  China  and  burning  the  books,  a  Chinese  army  invaded  Tone-king 
and  captured  tho  town  of  Luliang,  poasibly  the  modern  Hanoi. 
The  occupation,  however,  was  only  temporary,  and  it  was  not  until 
the  rise  to  power  of  the  Han  dynasty  that  any  aerions  attempt  was 
made  to  subjugate  the  country.  At  that  time  a  Chinese  general, 
Chaou  To,  who  had  established  a  principality  consisting  of  the 
two  modem  provinces  of  Kwang-tung  and  Kwaug-sc,  with  his 
capital  at  Canton,  invaded  Tong-king,  but  wrs  defeated  and  drives 
out  of  the  country  by  the  ruler,  An-yang,  whose  victories  were 
achieved  mainly  by  the  help  of  a  foreign  "divine  mechanic." 
This  man,  whoever  he  may  have  been,  seems  to  have  been  thrown 
aside  aft«r  serving  his  immediate  purpose ;  and,  having  thus 
deprived  himself  of  his  right  hand,  An-yang  fell  an  easy  victim 
when  attacked  by  a  second  army  sent  by  Chaou  T*o.  On  the 
subjugation  of  the  empire  by  tho  Han  sovereign,  Chaou  To'i 
principality  was  absorbed  with  the  rest  snd  in  110  B.C.  Tong-king 
became  a  dependency  of  China. 

But  this  connexion  brought  no  peace  to  tho  country,  and  for 
centuries  rebellion  followed  on  rebellion.    A  particular  uprising 
in  the  1st  century  is  noticeable  from  two  sisters,  Cheng  Tsth  and 
Cheng  Urh,  leading  the  rebel  forces  against  the  Chinese  garrisons, 
with  such  success  that  tho  celebrated  JJaYuen  had  to  be  sent 
against  the  malcontents.    After  an  arduous  campaign  Ma  dis- 
persed the  rebels  and  captured  and  executed  the  two  sisters,  thus 
putting  an  end  to  the  rebellion.    The  next  fourteen  centuries  fur- 
nish a  perpetual  record  of  wars  and  rumours  of  wars,  tho  discon- 
nected narrative  of  which  is  generally  uninteresting  and  sometimes 
unintelligible.    In  1427  Li  Loi  acquired  the  throne,  as  so  many 
of  his  predecessor*  had  done,  by  violent  means,  but,  unlike  them,' 
be  established  some  degree  of  peaco  and  order  in  the  land.  In 
the  follovrjng  century,  however,  the  spirit  of  revolt  broke  out  and 
one  of  his  successors  owed  the  maintenance  of  his  throne  to  the 
skill  of  his  general  Nguyen  Dzo,  on  whom  the  title  of  hereditary 
viceroy  was  consequently  conferred.  This  viceroy  gradually  assumed 
the  supreme  authority  in  the  district  under  his  coutiol  ana  virtually 
separated  Tong-kiug  from  Annam,  holding  the  first  under  hie  own 
sway  and  leaving  the  southern  |>ortion  of- the  country  to  tho  rot 
faineant.    In  this  disunited  condition  the  two  countries  remained 
during  the  17th  century  and  part  of  the  18th,  till  a  successor  of 
Nguyen  invaded  Annam,  captured  the  imperial  city  of  Hue,  and 
dethroned  the  king,  Gia  Long,  who  fled  to  Siam.    The  Siamese 
sovereign  entertained  tho  fugitive  with  hospitality,  but  declined  to 
help  him  to  recover  his  throne.    It  happened,  however,  that  at  this 
time  (1787)  the  Jesuit  establishment  of  Bangkok  was  presided  over 
by  Bishop  1'igncaux  do  Betaine,  who  thought  he  saw  in  tho  political 
condition  of  Annam  a  means  of  establishing  the  power  of  France  in 
tho  tastorn  portion  of  Iiido-China.    With  this  object  he  proposed 
to  Cia  Long  that  he  should  accompany  bira  to  Favis  to  enlist  the 
aid  of  Louis  XVI.  for  the  recovery  of  his  throne.    This  the  king 
declined  to  do,  but  as  a  compromise  he  sent  hi*  eldest  son.  Tho 


young  prince  was  cordially  received  by  Louis,  before  whom  the  bishop 
laid  the  following  rsasous  for  the  interference  of  France  on  behalf 
of  Gia  Long.  "  The  balance  of  political  power  in  India  appears  at 
the  present  moment  to  be  largely  in  favour  of  the  English,  and 
one  may  be  justified  in  looking  upon  it  as  a  matter  of  no  little 
difficulty  to  restore  tho  equilibrium.  In  my  opinion  the  establish- 
ment of  a  French  colony  in  Cochin-China  will  be  the  surest  and 

most  efficacious  means  to  the  end   The  most  certain  way  of 

damaging  the  English  in  India  is  to  ruin,  or  at  any  rate  to  weaken, 
her  commerce  in  time  of  peace.  Being  situated  nearer  to  China, 
we  should  undoubtedly  absorb  much  of  her  trade.  .  .  .  Iu  time  of 
war  it  would  be  still  more  easy  to  stop  all  commerce  between  China 
uud  any  hostile  nation.  .  .  .  From  such  a  coign  of  vantage  it 
would  be  easy  to  interfere  with  the  designs  which  the  English  evi- 
dently have  of  cxtcmling  their  frontier  more  to  the  east" 

The  embassy  resulted  in  a  treaty  with  Gia  Long,  by  which  the 
French  king  engaged  to  restore  that  monarch  to  his  throne  on  con- 
dition that  he  accented  the  virtual  protectorship  of  France  over 
Annam.  But  even  ueforo  the  initial  steps  towards  the  fulfilment 
of  this  contract  could  be  carried  out,  the  political' uprising  which 
finally  brought  the  French  king  to  the  scaffold  made  all  interference 
in  the  East  impossible.  In  these  circumstances  the  bishop  deter- 
mined to  raise  a  sufficient  force  from  the  French  and  othor  adven- 
turers who  then  frequented  India  and  the  neighbouring  countries, 
and,  with  an  army  so  recruited,  he  lauded  in  Annam.  The  Anna- 
was  of  the  feeblest  kind  ;  the  usurper's  power  «** 
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broken  at  the  first  encounter,  and  Gia  Long  one*  again  ascended 
hi*  thron*.  Aa  a  reward  for  the  service*  thus  rendered  to  him, 
he  ex  ten  Jed  a  liberal  protection  to  the  Roman  Catholic  missionaries 
and  their  converts,  and  engaged  French  officers  to  fortify  his  towns 
and  to  drill  his  troops,  lie  soon  found,  however,  that  his  new 
allies  had  more  ambitious  designs  than  could  be  satisfied  by  doing 
him  service.  He  therefore  withdrew  bis  countenance  from  them, 
and  emphasized  his  displeasure  by  leaving  his  throne  away  from  his 
eldest  son,  who  had  pleaded  his  cause  in  Paris,  and  by  giving  it  to 
his  youngest  son.  This  change  of  policy  told,  ae  was  natural,  with 
greatest  force  on  the  missionaries  and  their  converts  in  the  interior 
of  the  country.  From  188*  to  1830  eleven  missionaries  were  put 
to  death,  and  thouaanda,  it  is  said,  of  the  native  Christians  suffered 
martyrdom.  Neither  change  of  sovereign  nor  varying  circumstances 
brought  any  relief  to  the  persecuted  Christiana,  until  in  1859  ths 
French  Government  determined  to  intervene  on  their  behalf.  In 
that  yeer  Admiral  Rigault  de  Oeuouilly  took  Saigon  by  assault, 
and  was  attempting  to  open  negotiations  with  ths  king  of  Annam, 
when  the  outbreak  of  the  China  war  compelled  him  to  satisfy  him- 
self with  holding  the  captured  town.  Bo  soon,  however,  as  the 
Peking  treaty  wss  signed,  the  French  resumed  active  operations  in 
the  neighbourhood  of  Saigon  and  took  possession  of  the  provinces 
of  Ilitto  and  Bienhoa  in  Cochin-China.  These  victories  led  to  the 
conclusion  of  a  treaty  with  the  king,  Tu  Due,  which,  however, 
did  not  prevent  the  French  from  adding  the  provinces  of  Kinh- 
Inong,  Cnandoc,  and  Ha-tien  to  their  acquired  territory. 

Having  thus  firmly  established  themselves  in  Annam,  they  began 
to  turn  their  attention  to  Tong-king,  attracted  by  the  reported 
richness  of  "its  mineral  wealth.  They  found  a  ready  pretext  for 
interfering  in  ita  affairs  in  the  disturbances  arising  from  the  in- 
vasion of  its  northern  provinces  by  the  disbanded  followers  of  the 
Tsi-ping  rebels.  Acting  on  the  protectorship  which  they  professed 
to  exercise  ovsr  all  the  territories  of  Tu  Due,  they  proposed  to 
him  thst  a  joint  expedition  composed  of  French  end  Annamese 
troops  should  be  sent  to  quell  the  disturbances.  On  Tu  Due  declin- 
ing to  accede,  the  French  admiral  was  on  the  point  of  starting 
"  to  protect"  Tong-king,  when  ss  before  the  outbreak  of  war  put 
an  end  to  the  enterprise.  The  events  of  1870  forbade  any  advance 
in  the  direction  of  Tong-king,  but  the  return  of  peace  in  Europe 
was  once  more  the  signs!  for  the  renewal  of  hostilities  in  the  East 
The  apiiearanoe  of  Carnier's  work  on  his  expedition  up  the  Mekong 
aroused  again  an  interest  in  Tong-king,  ana  the  reported  wealth  of 
the  country  added  the  powerful  motive  of  self-interest  to  the  yearn- 
ings of  patriotism.  Already  M.  Dnpuis,  a  trader  who  in  the  pursuit 
of  bis  calliug  had  penetrated  into  Yun-nan,  and  had  thus  discovered 
that  the  higher  waters  of  the  Song-koi  were  navigable,  had  visited 
Hsnoi  with  a  small  force  of  desperadoes,  and  was  attempting  to 
negotiate  for  the  passage  up  the  river  of  himself  end  a  cargo  of  mili- 
tary stores  for  the  Chinese  authorities  in  Yun-nan.  Meanwhile 
Captain  Senez  appeared  from  Saigon,  having  received  Instructions 
to  oj>en  the  route  to  French  conimerco.  But  to  neither  the  trader 
nor  the  naval  officer  would  the  Tong-kingeso  lend  a  favourable  ear, 
and  in  default  of  official  permission  Dupuis  determined  to  force  his 
way  up  the  river.  This  he  succeeded  in  doing,  but  srrived  too  late, 
for  he  found  the  rebellion  crushed  and  the  stores  no  longer  wanted. 

On  his  return  to  Hanoi,  Dupuia  found  that  the  opposition  of  the 
authorities  had  gathorcd  strength  during  his  absence.  His  arrival 
served  to  restore  the  position  of  the  French,  and,  not  wishing  to 
make  an  open  attack  upon  thorn,  the  Tong-kingeso  general  wrote 
to  the  king,  begging  him  to  induce  the  governor  of  Saigon  to 
remove  the  intruder.  An  order  was  thereupon  issued  calling  upon 
Dnpuis  to  leave  the  country.  .  This  he  declined  to  do,  and,  after 
some  negotistions,  Gamier  with  a  detachment  was  sent  to  Hsnoi 
to  do  the  beet  he  conld  in  the  difficult  circumstanoea  Gamier 
threw  himself  heart  and  soul  into  Dupuis's  projects,  and,  when  the 
Tong-kingese  authorities  refused  to  treat  with  him  except  on  the 
subject  of  Dupuis's  expulsion,  he  attacked  the  citadel  on  November 
20,  187S,  and  carried  it  by  assault    Having  thus  secured  his  posi 


bo  sent  to  Saigon  for  reinforcements,  and  meanwhile  sent 
•mail  detachments  against  the  five  other  importeut  fortresses  in 
the  delta  (Hung-yen,  Phu-ly,  Hai-Dzuong,  Ninh-Binh,  and  Nam- 
Dinh),  and  captured  them  all.  The  Tong-kingese  now  called  in 
the  help  of  Liu  Yung-fu,  t^e  leader  of  the  "Black  Flags,"  who 
at  once  marched  with  a  large  force  to  the  scene  of  action.  Within 
a  few  days  he  recaptured  several  villages  near  Hanoi,  and  so 
threatening  did  his  attitude  appear  that  Gamier,  who  had  hurried 
back  after  capturing  Nam-Dinn,  made  a  sortie  from  the  citadel. 
The  movement  proved  a  disastrous  ono,  and  resulted  in  the  death 
of  Gamier  and  of  his  second  in  command,  Balny  d'Avricourt. 

Meanwhile  the  newa  of  Garnier'a  hostilities  had  alarmed  the 
governor  of  Saigon,  who,  having  no  desire  to 'be  plunged  into  a 
war,  sent  Phileetrt,  an  inspector  of  native  affairs,  to  offer  apologies 
to  the  king  of  Annsm.  When,  however,  on  arriving  in  Tong- 
king  Philastre  heard  of  Garnier'a  death,  he  took  command  of  the 
Fronch  forces,  and  at  once  ordered  the  evacuation  of  Nam-Dinh, 
Ninh-Binh,  and  Hai-Dzuong,— a  measure  which,  however  advan- 
i  it  may  have  been  to  the  French  at  the  moment,  was 
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disastrous  to  the  nativi  Christian 'population,  the  withdrawal  of 
the  French  being  the  signal  for  a  general  massacre  of  the  converts/ 
In  pursuance  of  the  same  policy  Philastro  made  a  convention  with 
the  authorities  (February  6, 1874),  by  which  ha  bound  his  country- 
men to  withdraw  from  the  occupation  of  the  country,  retaining 
only  the  right  to  trade  at  Hanoi  and  Hai-phong,  and  agreed  to  put 
an  end  to  Dupuis's  aggressive  action.  On  the  16th  of  March 
a  treaty  was  signed  at  Saigon. 

For  a  time  affairs  remained  in  state  <ruo,  bat  in  1882  Lb  Myre 
de  Villers,  the  governor  of  Saigon,  sent  Riviere  with  a  small  force 
to  open  up  the  route  to  Yun  nan  by  the  Song-koi.  With  •  curious 
similarity  ths  events  of  Garnier'a  campaign  were  repeated.  Find- 
ing the  authorities  intractable,  Riviere  stormed  and  carried  the 
citadel  of  Hanoi,  and  then,  with  very  alight  loss,  he  captured 
Nam-Dinh,  Hai-Dzuong,  'and  other  towns  in  the  delta.  And  onoe 
again  these  victories  brought  Liu  Yung-fu  and  his  Black  Flags 
into  the  neighbourhood  of  Hanoi.  As  Gamier  had  done,  eo 
Riviere  hurried  back  from  Nam-Dinh  on  newa  of  the  threatened 
danger.  Like  Gamier  also  he  headed  a  sortie  against  his  enemies- 
end  like  Gamier  he  fell  a  victim  to  bis  own  impetuosity. 

In  the  meantime  the  Annamese  court  had  been  aeeking  to  enlist 
the  help  of  the  Chinese  in  their  contest  with  the  French.  The  tie 
which  bound  the  tributary  nation  to  the  sovereign  state  had  been 
for  many  generations  slackened  or  drawn  closer  a*  circumstances 
determined,  but  never  had  it  been  entirely  dissevered,  and  from 
the  Annamese  point  of  view  this  was  one  or  the  occasions  when  it 
was  of  parardount  importsnce  that  it  should  be  acknowledged  and 
acted  upon.  With  much  more  than  usual  regularity,  therefore,  the 
king  despatched  presents  and  lstters  to  the  court  of  Peking,  and  in 
1880  he  sent  a  special  embassy,  loaded  with  unusually  costly  offer- 
ings, and  with  a  letter  in  which  his  position  of  a  tributary  was 
emphatically  asserted.  Far  from  ignoring  the  responsibility  thrust 
upon  him,  the  emperor  of  China  ordered  the  publication  of  the 
letter  in  the  Peking  Oautle.  The  death  of  Riviere  and  the  defeat 
of  his  troop*  had  meanwhile  placed  the  French  in  a  position 
of  extreme  difficulty.  The  outlying  garrisons,  with  the  exception 
of  Nam-Dinh  and  Hai-phong,  were  at  onoe  withdrawn  to  Hanoi, 
and  that  citadel  was  made  aa  secure  aa  circumstances  permitted. 
The  Black  Flags  swarmed  round  its  walls,  and  the  reinforcements 
Admiral  Courbet  and  General  Bouet  were  insufficient 


brought  by  , 

to  do  more  than  keep  them  at  bay.  So  continued  was  the  i 
on  the  garrison  that  Bouet  determined  to  make  an  advance  upon 
Sontay  to  relieve  the  blockade.  After  gaining  some  trifling  suc- 
cesses, ho  attacked  Vong,  a  fortified  village,  but  he  met  with  such 
resistance  that,  after  suffering  considerable  loss,  he  was  obliged  to 
retreat  to  Hanoi.  In  the  lower  delta  fortune  aided  with  the  Freuch, 
and  almost  without  a  casualty  Hsi-Diuong  and  Phn-Binh  fell  into 
their  bands.  These  successes  led  to  an  ultimatum  being  sent  to 
the  king  of  Annam.  in  which  were  demanded  the  fulfilment  of  the 
treaty  of  1874  and  the  acceptance  of  the  protectorate  of  Franco 
over  the  whole  of  Annam,  including  Tong-king.  This  document 
met  with  no  favourable  reception,  and,  aa  at  this  moment  a  rein- 
forcement of  7000  men  arrived  from  France,  Courbet,  determining 
to  supersede  diplomacy  by  arms,  appeared  with  his  fleet  before 
Huo\  He  found  that,  though  Tu  Due  was  dead,  his  policy  of 
resistance  wss  maintained,  and  he  therefore  stormed  the  city. 
After  a  feeble  defence  it  was  taken,  and  the  admiral  concluded  a 
treaty  with  the  king  (August  26,  1888),  in  which  the  French  pro- 
tectors to  wss  fully  recognized,  the  king  further  binding  himself 
to  recall  the  Annamese  troops  serving  in  Tong-king,  and  to  con- 
struct a  road  from  Saigon  to  Hanoi. 

Though  this  treaty  waa  exacted  from  the  king  under  pressure,' 
the  Freuch  lost  no  time  in  carrying  out  that  part  of  it  which  gave 
them  the  authority  to  protect  the  country,  and  on  the  1st  September 
Bouet  again  advanced  in  the  direction  of  Sontay.  But  again  tho 
resistance  he  met  with  compelled  him  to  retreat,  after  capturing 
the  fortified  post  of  Pslan.  The  serious  nature  of  the  opposition 
experienced  in  these  expeditions  induced  the  French  commanders 
to  await  reinforcements  before  again  taking  the  field.  Meanwhile, 
on  the  determination  to  attack  Sontay  becoming  known  in  Paria, 
the  Chinese  ambassador  warned  the  ministry  that,  since  Chinese 
troops  formed  part  of  the  garrison,  he  should  consider  it  ss  tanta- 
mount to  a  declaration  of  war.  But  his  protest  met  with  no  con- 
sideration. On  the  arrival  of  reinforcements  an  advance  waa  again 
made ;  and  on  the  10th  December,  after  some  desporate  fighting, 
Sontay  felL, 

The  immediate  "object  of  the  French  commanders  was  at  this 
time  to  make  themselves  secure  in  the  delta,  and  to  inflict  such 
chastisement  ou  tho  Black:  Flags  and  their  allies  as  would  prevent 
their  disturbing  the  peace  of  the  garrisons.  This  could  not  bo 
attained  so  long  as  Bac-Ninh  remained  in  the  handa  of  the  enemy.' 
Generals  Nlgrier,  Briers  de  l'lale,  and  Millot  accordingly  marched 
against  the  town,  and  began  to  shell  it.  But  it  waa  already 
deserted,  and  Millot  entered  the  gates  without  striking  a  blow. 
Thus,  while  one  part  of  the  programme  was  fulfilled  to  the  letter, 
the  other  part,  which  was  to  have  sealed  the  fate  of  ths  garrison, 
In  these  circumstances  it  was  thought 
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advisable  to  push  on  along  the  great  north -eastern  road  to  Chin* ; 
and  Negrier  advanced  about  SO  mile*  towarda  Lang-eon,  captured 
a  village  there,  and  then  returned  to  Bee-Nina. 

Meanwhile  Briere  de  1'Iele  foUowed  np  that  portion  of  the  Bac 
Ninh  garrison  which  had  escaped  along  the  northern  road  in  the 
direction  of  Thai-Nguyen.  He  captured  the  fort  of  Yen-Te, 
and  marched  on  to  Thai-Nguyen,  where,  ae  on  eo  many  occasions, 
there  was  a  great  display  of  martial  ardoor  eo  long  aa  die  French 
were  beyond  firing  distance,  but  the  discharge  of  •  few  ensile  oom- 
pletely  discomfited  the  defenders,  who  fled  out  of  the  north  gate  as 
the  French  marched  in  at  the  sooth  As  Briere  de  I'lale  had  posi- 
tive orders  not  to  hold  the  town,  be  burnt  some  of  the  buildings, 
and  evacuated  it.  The  Chinese  troop*  immediately  returned,  and 
again  were  driven  out  ft  month  later,  only  to  return  again  on  the 
withdrawal  of  the  French  Once  more,  however,  •  column  wan  sent 
against  the  city,  which  on  this  occasion  was  burnt  to  the  ground. 

The  whole  of  the  lower  delta  was  thus  made  secure  in  the  hands 
of  the  French  Hnng-Hoa  (a  town  about  15  milt*  north-east  of 
Sontay)  and  Tnyen-Kwan  (a  fortified  place  about  40  miles  farther 
north)  both  fell  before  the  invaders,  bat  from  both  the  garrisons 
escaped  practically  unscathed. 

In  the  meantime  M.  Foorniar,  the  French  consul  at  Tientsin, 
had  been  negotiating  for  peace,  so  far  as  China  was  concerned,  with 
Li  Hung-chang,  and  on  May  17,  1884,  had  signed  and  sealed  a 
memorandum  by  which  the  Chinese  plenipotentiary  agreed  that 
the  Chinese  troop*  should  evacuate  the  northern  provinces  of  Tong- 
king  " imntfdiatenunL"  This  expression  was  undeniably  vague, 
and  the  French  general  in  Tong-lring.  impatient  of  delay,  in  Jane 
dispatched  Colonel  Dugenne  at  the  head  of  a  strong  force  to  occupy 
Lang-son.  The  expedition  was  badly  arranged ;  the  baggage  train 
was.  far -too  unwieldy ;  and  the  pace  at  which  the  men  were  made 
to  march  was  too  quick  for  that  scorching  time  of  the  year.  They 
advanced,  however,  within  26  miles  of  Lang-son,  when  they 
suddenly  came  upon  ft  Chinese  camp.  An  irregular  engagement 
commenced,  and,  in  the  pitched  battle  which  ensued,  the  Chinese 
broke  the  French  lines,  and  drove  them  away  in  headlong  flight 
This  brought  the  military  operations  for  the  season  to  •  close. 

During  the  rainy  season  fevers  of  all  kinds  became  alarmingly 
prevalent,  and  the  number  of  deaths  and  of  men  invalided  was  very 
l.-.rge.  In  the  meantime,  however,  an  expedition,  led  by  Colonel 
Donnier,  against  the  Chinese  garrison  st  Chu,  shout  10  miles  south- 
east from  Lang-kep,  was  completely  successful ;  and  in  ft  battle 
fought  near  Chu  the  Chinese  were  defeated,  with  a  loss  of  3000  killed, 
the  French  lose  being  only  20  killed  and  SO  wounded.  In  the 
skirmishes  which  followed  tho  French  were  generally  victorious,  but 
not  to  such  a  degree  as  to  warrant  any  enlargement  of  the  campaign. 

The  arrival  in  January  1S85  of  10,000  men  having  brought  up 
the  force  under  Briere  de  I'lale  to  *0,000,  he  ordered  an  advance 
towards  Lang-son.  The  difficulties  of  transport  greatly  impeded 
hif  movements,  still  the  expedition  was  successful  Chi  the  8th 
February  three  forts  at  Dong-Song,  with  large  supplies  of  stores 
snd  ammunition,  fell  into  the  hands  of  the  French.  Three  days' 
heavy  fighting  made  them  masters  of  a  defile  on  the  road,  and  on 
the  13th  Lang-son  was  taken,  the  garrison  having  evacuated  the 
town  just  before  the  entrance  of  the  conquerors.  With  his  usual 
energy  Negrier  pressed  on  in  pursuit  to  Ki-hea,  and  even  captured 
tho  frontier  town  of  Cus-si.  But  Briere  de  I'lale  had  now  to 
hurry  back  to  the  relief  of  Tnyen-Kwan,  which  bad  been  attacked 
by  a  Chinese  force,  and  Negrier  was  left  in  command  at  Lang-son. 
The  withdrawal  of  Brier*  do  l'lsle's'  division  gave  the  Chinese 
greater  confidence,  and,  though  for  •  time  Negrier  wss  ftble  to 
hold  his  own,  on  the  22d  and  23d  of  March  he  sustained  a  severe 
check  between  Lang-sou  and  Thatke,  which  was  finally  converted 
into  a  complete  rout,  his  troops  being  obliged  to  retreat  precipi- 
tately through  Lang-son  to  Than -mot  and  Dong-Song.  Briere  de 
I'lsle  reached  Tnyen-Kwan  on  the  3d  of  March,  and  found  the 
Black  Flags  and  Yunnan  braves  strongly  posted  on  the  side  of  an 
almost  inaccessible  pass.  After  having  sustained  a  succession  of 
attacks  for  eighteen  days,  snd  seven  actual  assaults,  the  delight 
of  the  garrison  at  seeing  Bnere  de  l'lsle's  relieving  force  may  be 
imagined.  It  was  while  matters  were  in  this  position  that  Sir 
Robert  Hart  succeeded  in  negotiating  peace  between  the  two  coun- 
tries. By  the  terms  agreed  on  (April  0, 1 885),  it  was  stipulated  that 
France  was  to  take  Tong-king  under  its  protection  and  to  ovacuate 
Formosa.  The  Chinese  undertook  at  the  same  time  to  expend 
80,000,000  francs  on  the  construction  of  roads  in  South  China 

Tho  future  fortunes  of  the  colony  must  depend  greatly  on  the 
administrative  ability  of  the  governors  selected  to  rule  over  it 
The  death  of  Paul  Bert  was  in  this  respect  a  great  loss  to  Tons-king. 

Sea  Prance  mi  Tmif-KUf.  by  J.  O.  Scott,  1884;  TmJhn  by  C  B.  Norman, 
KM :  7WH«<r  by  W.  Mcsnej.  ISM.  (R.  K  D.) 

TONGUE.    See  Amatoist,  vol  i.  p.  898,  and  Tastk. 

TONNAGE,  Register  Tonnage,  or  International 
Register  Tonnage,  is  the  unit  on  which  tho  assessment  of 
dues  and  charges  on  shipping  ia  based.  The  system  at  pre- 
sent in  force  is  known  as  the  Moo  mom  system.    A  register 


ton  is  100  cnbic  feet  of  internal  volume.  Thus  a  vessel  of 
100,000  cubic  feet  of  internal  space  within  the  points  of 
measurements  prescribed  by  the  law  is  1000  tons  register. 
Vessels  are  sometimes  bought  and  sold  under  this  unit 
The  tonnage  rules,  which  are  very  full  and  elaborate, 
ore  contained  in  part  ii.  of  the  Merchant  Shipping  Act, 
1854,  sections  20  to  29  inclusive,  and  in  section  9  of  the 
Merchant  Shipping  Act,  1867,  the  latter  being  a  special 
section  in  reference  to  a  deduction  from  the  gross  tonnage 
in  respect  of  crew  space,  which  space  must  bo  fit  for  the 
proper  accommodation  of  the  men  who  are  to  occupy  it  to 
entitle  to  such  deduction.  This  enactment  has  led  to 
great  improvement  in  seamen's  quarters. 

Section  60  of  the  Merchant  Shipping  Act,  1662,  pro- 
vides on  the  point  of  international  tonnage  as  follows : — 
"  Ships  belonging  to  foreign  countries  which  have  adopted 
the  British  system  of  tonnage  need  not  be  remeasured  in 
this  country."  The  British  system  has  been  adopted  by 
the  following  countries  at  the  dates  named : — United 
States,  1865  ;  Denmark,  1867  ;  Austria  Hungary,  1871 ; 
Germany,  1873  ;  France,  1873;  Italy,  1873  ;  Spain,  1874 ; 
Sweden,  1875;  Netherlands,  1876;  Norway,  1876;  Greece, 
1878;  Russia,  1879;  Finland,  1877;  Hayti,  1882;  Belgium, 
1884;  Japan,  1884.  It  is  also  under  consideration  by  China. 

There  are  slight  differences  in  the  rules  for  deduction 
for  engine  room  in  some  of  the  countries,  but  owner*  or 
masters  of  foreign  steamships,  where  this  difference  exists, 
may  have  the  engine-rooms  remeosnred  in  the  United 
Kingdom  if  they  desire;  in  other  wordai  their  net  tonnage 
may  be  reduced  to  exact  English  measure. 

The  British  system  was  also  mainly  adopted  by  the 
International  Tonnage  Commission  assembled  at  Constan- 
tinople in  1873,  the  rules  of  such  commission  forming 
the  basis  of  dues  levied  on  the  ships  of  all  countries 
passing  through  the  Suez  Canal.  A  special  certificate  is 
issued  in  the  respective  countries  for  this  purpose.  The 
main  point  of  difference  from  the  British  system  is  with 


respect  to  the  deduction  for  engine 
There  are  three  terms  used  in  respect  of  the 


of  ships, — namely,  tonnage 
and  register  tonnage. 

In  obtaining  the  gross  measurement  the  space  under 
the  tonnage  deck  is  first  measured — sections  20  and  21 
(1),  (2),  and  (3) ;  then  the  space  or  spaces,  if  any,  between 
the  tonnage  deck  (the  tonnage  deck  is  the  second  deck 
from  below  in  all  vessels  of  more  than  two  decks  and  the 
upper  deck  in  all  other  vessels)  and  the  upper  deck — 
section  21  (5)  of  Act ;  and  finally  the  permanent  closed-in 
spaces  above  the  upper  deck  available  for  cargo,  stores, 
passengers,  or  crow — section  21  (4)  of  Act. 

The  allowance  for  engine  room  is  governed  by  the 
percentage  the  net  engine  room— that  ia,  the  space  ex- 
clusive of  the  coal  bunkers — bears  to  the  gross 
and  varies  in  paddle-  and  scrow-steamers  as  laid  down 
section  23  of  the  Act. 

In  obtaining  the  tonnage  under  tonnage  deck,  snips  are 
in  respect  of  their  length  into  five  classes  as  follows; — 

Class  L  Leogtb  SO  feet  and  Doder..u  Jute  4 

„    1.       av      *0  „   «ivd  no«  ea*«  alng  1*0 1**,  < 

*■     a>    Mt  „     ..       .,      n»  „  ia 

„    ».       „     W  „   eastwards   U 

The  following  is  an  epitome  of  the  rule  for 
tonnage  deck:— 

Length  is  taken  inside  on  tonnapj  deck,  from  inside  of  plank 
.  xrn  to  inside  of  midship  stern  timber  or  plank ;  tho  length  so 
token,  allowing  for  rake  of  bow  and  of  stem  in  the  thickness  of 
the  deck,  and  one-third  of  the  round  of  been,  is  to  be  divided 
into  the  prescribed  number  of  equal  parts  (which  determines  tho 
stations  of  the  areas),  according  to  the  length  of  vessel,  as  above. 

Area  1  is  at  the  extreme  limit  of  the  bow.    Area  2  is  at  the  first 
|  point  of  division  of  the  length.    The  rest  are  numbered  In  succes- 
sion, the  last  being  at  the  extreme  limit  of  the  stem. 

Depths  are  token  at  u*h  point  of  division  of  the  length,  or  station 
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of«eh  are*,  from  the  underside;  of  th»  tonnage  deck  to  ceiling  at 
ixati  edge  of  timber  atrake,  deducting  therefrom  one-third  of  the 
n«nd  of  the  beam.  The  depths  eo  taken  are  to  be  divided  into  four 
rnal  parts,  if  midship  deptb  should  not  exceed  10  feet;  otherwise 
into  six  equal  parts. 

Breadths  are  taken  at  each  point  of  division  of  the  depths  and 
tho  at  the  ni>per  and  lower  pointe  of  the  depths.  The  upper 
breadth  of  each  area  is  to  be  set  down  in  its  respective  column  in  a 
line  with  No.  1  (left-hand  numerals),  and  the  rut  in  succession. 

The  number  of  columns  for  areas  will  vary  according  to  tho 
!«gth.  as  in  the  several  classes,  and  will  bo  equal  to  the  number  of 
jarta  into  which  the  length  is  divided  plus  one. 


The  space  or  spaces  between  decks  above  the  tonnage  deck  are 
dealt  with  by  a  similar  formula. '  A  mean  horizontal  area  of  the 
space,  or  each  space  if  more  than  one,  is  found  and  multiplied  by 
the  mean  height 

The  permanent  rloaed-in  spaces  above  the  upper  deck  available 
for  cargo,  stores,  passengers,  or  crew  are  measured  in  the  same 
manner  bv  finding  a  mean  area  and  multiplying  by  a  mean  height 

The  measurement  of  net  engine  room  is  governed  by  the  arrange- 
ment of  the  space,  and  is  measured  as  a  whole  or  in  Darts  as  may 
be  required  by  its  particular  form. 

The  following  is  an  example  under  class  2,  depth  tinder  10  feet, 
of  tonnage  under  tonnage  dock:— 
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This  formula  is  also  applicable  for  find 
of  ships,  that  is,  the  external  displace!! 

transverse  areas  to  the  height  of  the  load  water-line  to  find  tho 
cubic  content,  which  content  divided  by  85  gives  the  displacement 
in  tons  weight,  the  difference  between  the  light  and  load  displace- 
ment representing  the  carrying  powers  of  a  vessel  in  tons. 
"The  rule,"  says  Mr  Moorsom,  "is  founded  on  the  purest  mathe- 


matical principles.  It. was  first  published  in  the  Philosophical 
Tramactions  of  the  Roysl  Society  of  1768  by  Attwood.  in  his 
'Disquisition  ou  the  Stability  of  Ships,'  who  there  describes  it 
as  one  of  those  formula)  invented  by  Sterling  for  measuring  spaces 


by  irregular  curves,  foundod  on  Sir  Isaac  Newton's  dis- 
covery of  a  theorem— a  discovery  which  tho  immortal  author  himself 
considered  smongst  his  happiest  inventions— by  which  tho  areas  of 
all  curvilinear  spaces  not  geometrically  quadriblo  nor  discoverable 
by  any  known  rules  of  direct  investigation  are  so  closely  approxi- 
mated as  to  amount  to  geometrical  exactness." 

Mr  Allan  Gilraonr  at  tho  middle  of  tho  present  century  expressed 
bis  opinion,  after  a  careful  consideration  of  the  tonnage  question, 
which  was  receiving  much  attention  at  that  time  owing  to  the  law 
8  and  9  Vict  cap.  89,  which  had  been  adopted  in  place  of  the 
old  tonnage  law  13  Geo.  III.  cap.  74,  not  giving  satisfaction,  that 
the  "system  framed  by  Mr  Moorsom  will  a*  it  were  compel  every 
one  to  build  strong,  fast-sailing,  snd  good  seagoing  ships,  snd 
that,  in  fact,  it  will  stand  as  long  as  the  world  ieinain»."  It  will 
Ui  admitted  that  great  progress  has  been  made  in  every  way  in 
British  shipping  of  late  jvars,  and  for  tl  is  doe  praise  must  be 
given  to  the  influence  of  the  present  tonnage  laws.       (W.  M*.) 

TONNAGE  and  POUNDAGE  were  customs  duties 
anciently  imposed  upon  exports  and  imports,  the  former 
being  a  duty  upon  all  wines  imported  in  addition  to 
prisago  and  butlerage,  the  latter  a  duty  imposed  ad 
valorem  at  tho  rate  of  twelvepence  in  the  pound  on  all 
merchandise  imported  or  exported.  Tho  duties  were 
levied  at  first  by  agreement  with  merchants  (poundage 
in  1302,  tonnage  in  1347),  then  granted  by  parliament  in 
1373,  at  first  for  a  limited  period  only.  They  were  con- 
sidered to,  be  imposed  for  the  defence  of  the  realm.  From 
tho  reign  of  Henry  VI.  until  (hat  0f  James  I.  they  were 
usually  granted  for  life.  They  were  not  granted  to 
Charles  I.,  and  in  1628  that  king  took  the  unconstitutional 
course  of  lovying  them  on  his  own  authority,  a  course 
denounced  a  few  years  later  by  16  Car.  I.  c.  18,  when  the 
Long  Parliament  granted  them  for  two  months.  After  the 
Restoration  they  were  granted  to  Charles  II.  and  his  two 


successors  for  life.  By  Acts  of  Anne  and  George  I.  tho 
duties  were  made  perpetual,  and  mortgaged  for  the  public 
debt  In  1787  they  were  finally  abolished,  and  other  modes 
of  obtaining  revenue  substituted,  by  27  Goo.  III.  c.  13. 

Poundage  also  signifies  a  fee  paid  to  an  officer  of  a  court  for  his 
services,  t.o.,  to  a  sheriff's  officer,  who  is  entitled  by  28  Eliz.  c.  4 
to  a  poundage  of  a  shilling  iu  tho  pound  on  an  execution  up  to 
£100,  and  sizpeuco  in  the  pound'above  that  sum.  < 

TONQUA  BEAN.  The  Tonqua,  Tonka,  or  Tonquin 
beau,  also  called  the  coumarn  nut^  is  the  seed  of  Dipierix 
odomta,  a  Leguminous  tree  growing  to  a  height  of  80  feet, 
native  of  tropical  South  America.  The  drupe-like  pod 
contains  a  single  seed  possessed  of  a  fine  sweet  "new- 
mown  hay  "  odour,  duo  to  tho  presence  of  a  crystallizablo 
principle  called  couinarin,  to  which  also  the  dried  stalks  of 
Mtlilotvt  cficinali»  and  tho  verbal  grass  Antlioxnnthum 
odoratvm  owe  their  odour.  Tonqua  beans  are  used  princi- 
pally for  scenting  snuff  and  as  an  ingredient  iu  perfume 
sachets  and  in  perfumers'  "  bouquets." 

TONQUIN.    See  Toxo-kino. 

TONSILLITIS.    See  Tuaovr  Disfases. 

TONSURE.  The  reception  of  the  tonsure,  in  tho 
Roman  Catholic  Church,  is  the  initial  ceremony  which 
marks  admission  to  orders  and  to  tho  rights  and  privileges 
of  clerical  standing.  It  is  administered  by  the  bishop  with 
an  appropriate  ritual.  Candidates  for  the  rite  must  havo 
been  confirmed,  be  adequately  instructed  in  the  elements 
of  the  Christian  faith,  and  bo  able  to  read  and  write. 
Those  who  have  received  it  are  bound  (unless  in  excep- 
tional circumstances)  to  renew  the  mark,  consisting  of  a 
bare  circle  on  the  crown  of  tho  head,  at  least  once  a  month, 
otherwise  they  forfeit  the  privileges  it  carries.  A  very 
early  origin  has  somotimcs  been  claimed  for  the  tonsure, 
but  the  earliest  instance  of  an  ecclesiastical  precept  on  the 
subject  occurs  in  can.  41  of  the  council  of  Toledo  (633 
A.D.) :  "  omnes  clerici,  detonso  superius  capite  toto,  inferius 
solam  circuli  coronam  relinquant."  Can.  33  of  the  Quini- 
sext  council  (692)  requires  even  singers  and  readers  to  bo 
tonsured.  Since  the  8th  century  three  tonsures  have  btcn 
|  more  or  less  in  use,  known  respectively  as  the  ^oman,(^QQg[gj 
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the  Greek,  and  the  Celtic.  The  first  two  are  sometimes 
distinguished  as  the  tonsure  of  Peter  and  the  tonsure  of 
Paul ;  in  the  latter  the  whole  head  was  shaven,  but  when 
now  practised  in  the  Eastern  church  this  tonsure  is  held 
to  be  adequately  shown  when  the  hair  is  shorn  dose.  In 
the  Celtic  tonsure  (tonsure  of  St  John,  or,  in  contempt, 
tonsure  of  Simon  Magus)  all  the  hair  in  front  of  a  line 
drawn  over  the  top  of  the  bead  from  ear  to  ear  was  shaven. 

TONTINE.  This  system  of  life  insurance  owes  its 
name  to  Lorenzo  Tonti,  an  Italian  banker,  born  at  Naples 
early  iq  the  17th  century,  who  settled  in  France  about 
1650."  -  In  1653  he  proposed  to  Cardinal  Mazarin  a  new 
scheme  he  had  devised  for  promoting  a  public  loan.  His 
plan  was  to  the  following  effect  A  total  of  1,025,000 
livres  was  to  be  subscribed  in  ten  portions  of  102,500  livres 
each  by  ten  classes  of  subscribers,  the  first  class  consisting 
of  persons  under  7,  the  second  of  persons  above  7  and  under 
14,  and  so  on  to  the  tenth,  which  consisted  of  persons 
between  63  and  70.  The  whole  annual  fund  of  each  class 
was  to  be  regularly  divided  among  the  survivors  of  that 
class,  and  on  the  death  of  the  last  individual  the  capital 
was  to  fall  to  the  state.  This  plan  of  operations  was 
authorized  under  the  name  of  "  tontine  royale  "  by  a  royal 
edict,  but  this  the  parlement  refused  to  register,  and  the 
idea  remained  in  abeyance  till  16&9,  when  it  was  revived 
by  Louis  XIV.,  who  established  a  tontine  of  1,400,000 
livres  divided  into  fourteen  classes  of  100,000  livres  each, 
the  subscription  being  300  livres.  Although  the  clasnoa 
were  not  quite  filled,  this  tontine  was  carried  on  till  1726, 
when  the  last  beneficiary  died,— a  widow  who  at  the  time 
of  her  decease  was  deriving  from  this  source  an  annual 
income  of  73,500  livres.  Several  other  Government  ton- 
tines were  afterwards  set  on  foot ;  but  in  1763  restric- 
tions were  introduced,  and  in  1770  all  tontines  at  the 
time  in  existence  were  wound  up.  Private  tontines  con- 
tinued, however,  to  flourish  in  France  for  some  years,  the 
"  tontine  Lafarge  "  having  been  opened  as  late  as  1791. 

Tho  tontine  principle  has  often  been  applied  in  Great  Britain, 
chiefly  to  the  purchase  of  estates  or  the  erection  of  buildings  for 
which  the  necessary  funds  could  not  be  procured  by  ordinary 
methods.  The  speculative  element  in  the  system  hss  proved  an 
attraction.  The  investor  stakes  bis  money  on  the  chance  of  his 
own  life  or  the  life  of  his  nominee  enduring  for  a  longer  period 
than  the  other  lives  Involved  in  the  speculation,  in  which  case  he 
expects  to  win  a  lsrge  prixe.  The  only  thing  whieh  will  eerre  to 
distinguish  this  from  an  ordinary  lottery  is  the  assumption  that 
some  may  spply  greater  care  or  skill  in  the  selection  of  lives  than 
others  of  the  players.  The  tontine  principle  is  nearly  the  converse 
of  ordinary  life  assurance,  where  it  is  the  man  who  dies  early  who 
obtains  an  advantage  for  his  heirs  at  the  expense  of  the  long  liver. 
But  it  has  been  occasionally  introduced  into  life  assurance  in  the 
distribution  of  profits  or  surplus,  snd  so  far  it  tends  to  redress  the 
inequalities  of  the  original  contract,  the  profits  being  assigned  to 
the  longeet  livers  to  a  larger  extent  than  in  the  common  life 
aseorsnoe  system.  The  tontine  principle  hss  been  brought  into 
considerable  prominence  by  some  American  life  offices  (see  lustra- 
an  era,  vol.  xiii.  p.  188).  All  that  is  wanted  to  make  the  system  fsir 
is  that  every  one  should  understand  that  in  order  to  secure  a  dis- 
proportionate thsro  of  profits  in  ths  event  of  his  surviving  and 
keeping  no  hia  jxalicy^  he  must  make  a  corresponding  sacrifice  if 

TOOKE,  Jobs  Hornk  (1736-1812),  au  ardent  poli- 
tician and  an  erudite  philologer,  was  the  third  son  of  John 
Home,  a  poulterer  in  Newport  Market,  whose  business 
the  son,  when  a  pupil  at  Eton  with  other  boys  of  a  more 
aristocratic  position,  in  early  life  happily  veiled  under  the 
title  of  a  "Turkey  merchant"  He  was  born  in  Newport 
Street  Long  Acre,  Westminster,  on  25th  June  1736. 
Some  portion  of  his  school  days  was  passed,  when  he 
was  about  seven  years  old,  in  "an  academy  in  Soho 
Square,"  and  when  three  years  older  he  went  to  a  school 
in  a  Kentish  village.  For  a  time  (1744-46)  he  was  at 
Westminster  School,  but  the  greater  part  of  his  educa- 
tion was  got  at  Eton,  and  then  under  private  tuition, 


first  at  Sevenoaka  in  Kent  (1753)  and  then  at  Raven- 
stone  in  Northamptonshire.  In  1755  he  was  entered  at 
St  John's  College,  Cambridge,  and  took  his  degree  of 
B.A.  in  1758,  as  last  but  one  of  the  senior  optiraes, 
Beadon,  hia  life-long  friend,  afterwards  bishop  of  Bath 
and  Wells,  being  among^  the  wranglers  in  the  same  year. 
Strange  to  say,  the  object  of  all  this  care  and  expense 
found  himself  doomed  to  the  drudgery  ef  ushersbip  at  a 
boarding  school  at  Blackheath,  and  the  pleasures  of  his 
lot  were  not  enhanced  by  his  father's  strongly  expressed 
desire  that  he  should  take  orders  in  the  Church  of  England. 
A  strange  vacillation  marked  his  career  at  this  period,  a 
vacillation  probably  due  to  a  constant  struggle  between 
his  own  inclination  and  the  wishes  of  his  father.  He 
was  admitted  to  the  diaconate  of  the  church,  and  almost 
at  the  same  time  was  entered  at  the  Inner  Temple.  He 
studied  for  the  bar  for  some  time,  mostly  in  the  company 
of  Dunning  and  Kenyon,  and  then  was  ordained  as  a 
priest  of  the  national  church  by  the  bishop  of  Salisbury. 
After  this  event  his  father  obtained  for  him  the  next 
presentation  to  the  small  vicarage  of  New  Brentford,  to 
which  Home  was  duly  admitted,  and  he  retained  its 
scanty  profits  until  1773.  During  a  part  of  this  time  he 
was  absent  on  a  tour  in  France,  acting  as  the  bear-leader 
of  a  son  of  the  miser  Elwea.  To  his  credit  be  it  said  that 
while  he  resided  at  Brentford  he  discharged  with  exem- 
plary regularity  all  the  duties  of  his  profession,  and  that 
reviving  a  practice  of  the  previous  century,  he  studied 
medicine  for  the  benefit  of  his  poorer  parishioners.  Under 
the  excitement  created  by  the  actions  of  Wilkes  and  the 
blunders  of  his  ministerial  opponents,  Home  plunged  into 
politics  with  consuming  seal  The  newspapers  abounded 
with  bis  productions,  but  his  chief  effort  was  a  scathing 
pamphlet  on  Lords  Bate  and  Mansfield,  setting  out  the 
"petition  of  an  Englishman."  In  1765  he  again  went 
abroad  as  tutor,  and  on  this  occasion  he  escorted  to  Italy 
the  son  of  a  Mr  Taylor,  who  lived  near  his  Middlesex 
parish,  a  young  man  subject  to  fits  of  insanity.  It  was 
while  passing  through  Paris  on  this  tour  that  he  made 
the  personal  acquaintance  of  Wilkes,  and  it  was  while  at 
Montpellier,  in  January  1766,  that  a  letter  addressed  by 
Horne  to  Wilkes  laid  the  seeds  of  that  personal  antipathy 
which  afterwards  grew  so  rapidly.  In  the  summer  of 
1767  the  travelled  parson  landed  again  on  English  soil, 
and,  in  spite  of  his  latent  distrust  of  the  so-called  "patriot," 
his  exertions  quickly  obtained  for  Wilkes  that  seat  for  the 
county  of  Middlesex  which  ensured  his  fortune.  Home 
was  deeply  concerned  in  all  tho  proceedings  of  the  corpo- 
ration of  London  in  support  of  the  popular  cause,  and  he 
advised,  if  he  did  not  actually  draw  up,  the  celebrated 
speech  which  Alderman  Beckford  addressed  to  his  sovereign. 
As  an  incidental  act  in  this  struggle  with  the  court  snd 
the  majority  of  the  House  of  Commons,  Home  involved 
himself  in  a  dispute  with  George  Onslow,  the  member  for 
Surrey,  which  culminated  in  a  civil  action,  ultimately 
decided  in  Home's  favour,  and  in  the  loss  by  his  oppo- 
nent of  his  seat  in  parliament  An  influential  association^ 
called  "the  Society  for  Supporting  the  Bill  of  Rights,"  was. 
founded,  mainly  through  the  exertions  of  Home,  in  1769', 
but  the  members  were  soon  divided  into  two  opposite 
camps  of  the  thick  and  thin  partisans  of  Wilkes  and  of 
those  who  refused  to  be  labelled  by  the  name  of  any 
combatant  and  in  1770  Home  and  Wilkes  broke  out  into 
open  warfare.  Into  this  controversy,  carried  on  with  "that 
unflagging  zeal  which  always  springs  from  personal  hatred, 
none  will  now  care  to  enter ;  it  benefited  the  fortunes  of 
neither  of  the  combatants,  and  it  damaged  the  success  of 
the  cause  for  which  they,  had  both  laboured  energetically. 
In  1771  Home  obtained  at  Cambridge,  though  not  with- 
out some  opposition  from  members  of  both  the  political 
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parties,  his  degree  of  MA.,  and  in  the  same  year  he  em- 
barked on  a  more  laborious  and  costly  undertaking,  that 
of  vindicating  the  right  of  printing  an  account  of  the 
debates  in  parliament,  in  which,  after  a  protracted  struggle 
between  the  ministerial  majority  and  the  civic  authorities, 
the  right  was  definitely  established.  The  energies  of  the 
indefatigable  parson  knew  no  bounds.  In  the  same  year 
(1771)  he  crossed  swords  with  Junius,  and  ended  in  dis- 
arming his  masked  antagonist  It  is  a  carious  corollary 
to  this  controversy  that  more  than  one  speculator  has 
identified  him  with  Junius.  Home  had  now  passed  more 
than  half  the  allotted  span  of  life,  and  his  only  fixed 
income  consisted  of  those  scanty  emoluments  attached  to 
a  position  which  galled  him  daily.  He  resigned  his  bene- 
fice, and  betook  himself  to  the  study  of  the  law  and  to  his 
studies  in  philology.  An  accidental  circumstance,  however, 
occurred  at  this  moment  which  largely  affected  his  future. 
His  friend  Mr  William  Tooke  had  purchased  a  consider- 
able estate  south  of  the  town  of  Croydon  in  Surrey,  part 
of  which  seems  to  have  consisted  of  Purley  Lodge  in 
Coulsdon/  The  possesion  of  this  property  brought  about 
frequent  -disputes  with  an  adjoining  landowner,  and,  after 
many  actions  in  the  law  courts,  the  friends  of  Mr  Tooke's 
opponent  endeavoured  to  obtain,  by  a  bill  forced  through 
the  Houses  of  Parliament  the  privileges  which  the  law 
had  not  assigned  to  him.  Horne  thereupon,  by  a  bold  libel 
on  the  Speaker,  drew  public  attention  to  the  case,  and, 
although  he  himself  was  placed  for  a  time  in  the  custody 
of  the  sergeant-at  arms,  the  clauses  which  were  injurious 
to  the  interests  of  Mr  Tooke  were  eliminated  from  the  bill 
through  the  publicity  which  his  conduct  had  given  to  the 
matter.  Mr  Tooke's  gratitude  knew  no  bounds;  he 
declared  his  intention  of.  making  his  friend  the  heir  to  his 
fortune,  and,  if  the  design  was  never  carried  into  effect, 
Horne  derived  from  the  generous  old  man  during  his  life- 
time large  gifts  of  money.  No  sooner  had  this  matter 
been  happily  settled  than  Horne  found  himself  involved 
in  a  more  serious  trouble  than  any  that  had  yet  befallen 
him.  For  his  conduct  in  signing  the  advertisement  soli- 
citing subscriptions  for  the  relief  of  the  relatives  of  the 
Americans  murdered  by  the  king's  troops  at  Lexington 
and  Concord,  he  was  tried  at  the  Guildhall  in  July  1777 
before  Lord  Mansfield,  found  guilty,  and  committed  to 
the  King's  Bench  prison  in  St  George's  Fields,  from  which 
he  only  emerged  after  a  year's  durance,  and  after  a  loss, 
in  fine  and  costs,  amounting  to  £1 200.  Soon  after  his 
deliverance,  as  he  had  thrown  off,  as  he  thought,  his 
clerical  govn,  he  applied  to  be  called  to  the  bar,  but  his 
application  was  negatived  on  the  ground  that  his  orders  in 
the  church  were  indelible.  To  return  to  the  church  was 
now  impossible ;  and  Home  tried  his  fortune,  but  without 
success,  in  farming  some  land  in  Huntingdonshire.  Two 
tracts  which  were  penned  by  him,  one  before  and  the 
other  after  this  failure  in  practical  life,  exercised  great 
influence  in  the  country.  One  of  them,  criticizing  the 
measures  of  Lord  North's  ministry,  passed  through  nume- 
rous editions;  the  other  set  out  a  scheme  of  reform  which 
he  afterwards  withdrew  in  favour  of  that  advocated  by 
Pitt  On  his  return  from  his  voluntary  banishment  in 
Huntingdonshire,  he  became  once  more  a  frequent  guest 
at  Mr  Tooke's  house  of  Purley,  and  in  1782  assumed  the 
name  of  Home  Tooke,  which  is  now  invariably  assigned 
to  him.  In  1 786  Horne  Tooko  conferred  perpetual  fame 
Upon  his  benefactor's  country  house  by  adopting  as  a  second 
title  of  his  elaborate  philological  treatise  of  'Eirea  nrcpoora, 
the  more  popular  though  misleading  title  of  The  Diversions 
of  Purley.  The  treatise  at  once  attracted  attention  in 
England  and  the  Continent  was  universally  read  by  the 
vulgar  as  well  as  the  learned,  and,  while  its  conclusions, 
if  not  always  carrying  conviction  to  the  erudite,  were 


deemed  by  theiu  worthy  of  consideration  as  proceeding 
from  a  mind  of  extensive  learning  and  singular  acute- 
nesa,  the  fame  given  to  Purley  by  the  choice  of  the  title 
gratified  its  owner.  The  first  part  was  published  in  1786, 
the  second  in  1805.  The  beat  edition  is  that  which  was 
published  in  1829,  under  the  editorship  <J  Richard  Taylor, 
with  the  additions  written  in  the  author's  interleaved  copy. 

Between  1782  and  1790  Tooke  gave  his  support  to  Pitt 
and  in  the  election  for  Westminster,  a  constituency  in 
which  Fox  was  vitally  interested,  he  threw  all  his  energies 
into  the  ministerial  cause.  With  Fox  he  was  never  on 
terms  of  friendship,  and  Samuel  Rogers,  in  his  Table  Talk, 
asserts  that  their  antipathy  was  so  pronounced  that  at  a 
dinner  party  given  by  a  prominent  Whig  not  the  slightest 
notice  was  taken  by  Fox  of  the  presence  of  Horne  Tooke. 
It  was  after  the  election  of  Westminster  in  1788  that 
Tooke  depicted  the  two  rival  statesmen  in  his  celebrated 
pamphlet  of  Ttto  Pair  of  Portraits.  At  the  general 
election  of  1790  he  came  forward  as  a  candidate  for  that 
distinguished  constituency,  in  opposition  to  Fox  and  Lord 
Hood,  but  was  defeated;  and,  though  he  again  sought  the 
suffrages  of  its  voters  in  1796,  and  his  speeches  at  the 
hustings  were  never  exceeded  in  ability,  ha  was  again  at 
the  bottom  of  the  poll.  Meantime  the  excesses  of  the 
French  republicans  had  unhinged  the  minds  of  all  sections 
of  society  in  England,  and  the  actions  of  the  Tory  min- 
istry faithfully  represented  the  feelings  of  the  country. 
Home  Tooke  was  arrested  early  on  the  morning  of  16th 
May  1794,  and  conveyed  to  the  Tower.  His  trial  for 
high  treason  lasted  for  six  days  (October  17-23)  and 
ended  in  his  acquittal,  the  jury  only  requiring  the  short 
space  of  eight  minutes  to  settle  their  verdict  The  evi- 
dence which  the  crown  could  adduce  in  support  of  the 
charge  proved  to  be  of  the  slightest  description,  and  the 
demeanour  of  the  accused  throughout  the  proceedings 
furnished  abundant  proofs  of  the  resolution  of  his  mind 
and  the  force  of  his  abilities.  His  public  life  after  this 
event  was  only  distinguished  by  one  act  of  importance. 
Through  the  influence  of  Lord  Camelford,  the  fighting 
peer,  he  was  returned  to  parliament  in  1801  for  tho 
pocket  borough  of  Old  Sarum.  No  sooner  was  he  returned 
to  the  House  of  Commons  than  Lord  Temple  endeavoured 
to  secure  his  exclusion  on  the  ground  that  he  bad  taken 
orders  in  the  church,  and  one  of  Gillray's  caricatures 
delineates  the  two  politicaus,  Temple  and  Camelford, 
playing  at  battledore  and  shuttlecock,  with  Horne  Tooke 
as  the  shuttlecock.  The  ministry  of  Addington  would  not 
support  this  suggestion,  but  a  bill  was  at  once  introduced 
by  them  and  carried  into  law,  which  rendered  all  persons 
in  holy  orders  ineligible  to  sit  in  the  House  of  Commons. 
The  parliamentary  life  of  the  member  for  Old  Sarum  was 
preserved  through  one  parliament,  but  at  its  exoiration  he 
was  excluded  for  ever. 

I  The  last  years  of  Tooke's  life  were  spent  in  retirement 
in  a  house  on  the  west  side  of  Wimbledon  Common,  and 
there  he  was  visited  by  the  leading  members  of  the  party  of 
progress.  The  traditions  of  his  Sunday  parties  have  lasted 
unimpaired  to  this  day,  and  the  most  pleasant  pages  penned 
by  his  biographer  describe  the  politicians  and  the  men  of 
letters  who  gathered  round  his  hospitable  board.  His  con- 
versational powers  rivalled  those  of  Dr  Johnson  ;  and,  if 
more  of  his  sayings  have  not  been  chronicled  for  the  benefit 
of  posterity,  the  defect  is  due  to  the  absence  of  a  Boswell. 
Through  the  liberality  of  his  friends,  his  last  days  were 
freed  from  the  pressure  of  poverty,  and  he  was  enabled  to 
place  his  illegitimate  son  in  a  position  which  soon  brought 
him  wealth,  and  to  leave  a  competency  to  his  two  illegiti- 
mate daughters.  Illness  seized  him  early  in  1810,  and  for 
the  next  two  years  his  sufferings  were  acute.  He  died  in 
his  house  at  Wimbledon  on  18th  March  1812,  and  his  body 
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was  buried  with  that  of  his  mother  at  Ealing,  the  tomb 
which  ho  had  prepared  in  the  garden  attached  to  his  house 
at  Wimbledon  being  found  unsuitable  for  the  interment. 
An  altar-tomb  still  stands  to  his  memory  in  Ealing  church- 
yard.   A  catalogue  of  hia  library  was  printed  in  1813. 

The  Lift  of  Hern*  Took*,  by  Alexander  Stephana,  is  written  in  an 
unattractive  style,  and  was  the  work  of  an  admirer  only  admitted 
to  bis  acquaintance  at  the  close  of  his  days.  Its  main  facts  are 
reproduced  with  more  brightness  in  an  essay  by  Mr  J.  K.  Thorold 


Rogers  in  the  second  aeries  of  his  Hidoricai  Olto*i%g*.  Many  of 
Home  Tooke'i  wittiest  sayings  are  preferred  in  the  TaiU  Talk  of 
Samuel  Rogers  and  8.  T.  Coleridge.  (W.  P.  a) 


TOPAZ.  It  appears  that  the  atone  described  by  ancient 
ader  the  name  of  tos-o&ov,  in  allusion  to  its 
i  on  the  island  of  Topacion  in  the  Red  Sea,  was 
the  mineral  which  we  now  know  as  the  chrysolite  or 
PnrDOTs  (q.v.).  The  topas  of  modern  mineralogists  was 
unknown  to  the  ancients.  Topaz  occurs  either  crystallised, 
in  awfociaction  with  granitic  rocks,  or  in  the  form  of  rolled 
pebbles  in  the  beds  of  streams.  The  crystals  are  ortho- 
with  a  perfect  cleavage  parallel  to  tbe 
,  or  transverse  to  the  long  axis  of  the  prism.  This 
cleavage  is  recognized  by  the  lapidary  as  the  "  grain  "  of 
the  stone.  It  is  notable  that  crystals  of  topas  are  com- 
monly hemimorphic ;  in  other  words,  the  prisms  are  ter- 
minated by  dissimilar  faces.  This  hemimorphism  is  asso- 
ciated with  the  property  of  pyroelectricity  (see  Minis- 
alooy,  vol  xvi  p.  376).  The  chemical  composition  of  the 
topaz  has  given  rise  to  much  discussion,  but  the  mineral  is 


now  generally  regarded  as  a  silicate  of  aluminium 
ated  with  the  fluorides  of  aluminium  and  silicon.  When 
strongly  heated  it  suffers  considerable  loss  of  weight. 
Brewster,  ezamining  the  topas  microscopically,  detected 
numerous  fluid  cavities,  whence  he  concluded  that  it  had 
been  formed  in  the  wet  way.  Two  of  the  fluids  obtained 
from  these  cavities  have  received  the  names  of  brtwter- 
KmU  and  eryptotiniu.  Some  of  the  finest  topazes  are 
almost  colourless,  and  may  be  occasionally  mistaken  for 
diamonds.  The  topaz,  however,  is  inferior  in  hardness ;  it 
lacks  "fire";  and  it  becomes  electric  when  heated— a  pro- 
perty not  possessed  by  the  diamond.  Colourless  topazes 
are  known  to  French  jewellers  as  goutU*  <£eau,  and  in 
Brazil  as  pinga*  cCagoa— names  which  refer  to  the  limpi- 
dity of  the  stone— while  in  England  they  pass  in  trade 
under  the  curious  name  of*  minat  novas.  The  beauty  of 
the  stone  is  best  developed  when  in  the  form  of  a  brilliant. 
The  topaz  is  cut  on  a  leaden  wheel  by  means  of  emery, 
and  is  polished  with  tripoli.  Coloured  topazes  are  usually 
either  yellow  or  blue.  The  pleochroism  of  the  stone  is 
very  marked:  thus  the  colour  of  the  sherry-yellow  crystals 
from  Brazil  is  resolved  by  the  dichroiscope  into  brownish 
yellow  and  rose-pink.  The  colour  is  unstable,  the  yellow 
topaz  especially  being  liable  to  suffer  bleaching  by  exposure 
to  sunlight.  Hence  the  fine  series  of  crystals  of  Siberian 
topaz  from  the  Kochacharow  collection,  now  in  the  British 
Museum,  is  carefully  protected  from  light  by  means  of 
opaque  pasteboard  caps.  In  1750  a  Parisian  jowoller 
named  Durnelle  discovered  that  the  yellow  topaz  of  Brazil, 
when  exposed  to  a  moderate  heat,  assumed  a  rose-pink 
colour.  It  is  generally  believed  that  all  the  pink  topaz 
occurring  in  jewellery  owes  its  tint  to  artificial  treatment. 
Formerly  it  was  the  practice  to  heat  tho  stone  in  a  sand- 
bath,  but  the  change  of  colour  is  now  generally  effected 
by  wrapping  the  stone  in  German  tinder,  which  is  then 
ignited.  This  "burnt  topaz"  is  sometimes  known  to 
jewollers  as  "  Brazilian  ruby."  In  like  manner  the  blue 
topaz  occasionally  passes  under  the  name  of  "Brazilian 
sapphire,"  and  tho  pale  green  as  "  aquamarine  " — a  name 
which  is  strictly  applicable  only  to  the  sea-green  beryl. 
Tho  largest  known  cut  topas  is  a  fine  brilliaut,  weighing 
368  carats,  and  termed  the  "  Maxwell  Stuart  topaz." 


The  topaz  is 


in  Britain,  hot  usually  in  small 


crystals  unfit  for  jewellery.  It  occurs  in  granite  at  St  Michael's 
Mount  in  Cornwall,  in  Lundy  Island,  and  in  Arran,  but  the  finest 
British  specimens  srs  obtained  from  the  Highlands  of  Scotland. 
Ben  e  bourd,  one  of  the  Cairngorm  gronp,  yields  good  bias  crystals. 
Topaz  ocean  in  colourless  and  bine  crystals  in  the  granite  of  the 
Mourns  Mountains  in  Ireland;  and  microscopic  crystals  are  not 
uncommon  in  certain  other  granites.  The  famous  topaz-rock  of 
the  Schneckausteia,  in  Saxony,  yields  pale  yellow  crystals  of  great 
beauty  as  mineralogical  specimens,  but  Hot  suited  for  cutting. 
The  yellow  Saxon  topaz  does  not  eoem  to  change  colour  on  exposure 
to  heat.  Some  of  the  finest  topaz  comes  from  near  Odon  Tension, 
In  Siberia ;  while  the  well-known  deep-yellow  crystals  of  Brazil 


occur  near  Villa  Rica  (Ouro  Pre  to).  Fine  topaz,  pale  blue  and 
colourless,  is  found,  as  rolled  crystals,  in  Tasmania  and  on  flinders 
Island  in  Bass's  Strait  It  also  occurs  in  the  tin-drifts  of  New 
South  Wales ;  and  beautifully-formed  limpid  cry  stale,  of  small  size, 
accompany  stream-tin  at  Durango,  in  Mexico,  fine  topaz  fit  for 
jewellery  has  recently  been  wonted  at  the  Platto  Mountain,  near 
Pike's  Peak,  Colorado.  One  stone,  weighing  125  carats,  has  been 
described  as  being  "as  fine  a  Rtm  as  America  has  produced  of  any 
kind"  (Kunx,  1885).  Topas  also  occurs  in  cavities  in  rhyolito  at 
Kathrop  and  Chalk  Mountain,  Colorado,  and  in  trachyte  near  Sevier 
Lake,  Utah.  It  is  likewise  found  in  Arizona,  in  New  Mexico,  and 
at  Stontham,  Maine. 

Orirrdal  lonu  is  the  name  eometimee  given  to  yellow  corundum, 
a  mineral  which  is  readily  distinguished  from  ordinary  topaz  by- 
its  superior  hardness  and  density.  The  yellow  and  smoky  varieties 
of  quartz,  or  cairngorm,  are  often  known  in  trade  as  Seoitk  tcpaz, 
but  these  are  inferior  to  true  topaz  in  hardness  and  in  density. 
The  chief  differences  between  the  three  may  be  thus  expressed : — 


Scotch  Topas. 
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TOPEKA,  a  city  of  the  United  States,  the  .county  seat 
of  Shawnee  county  and  the  capital  of  the  State  of  Kansas, 
is  situated  (39*  3'  N.  lat  and  95*  39'  W.  long.)  for  the 
most  part  upon  the  south  bank  of  the  Kansas  or  Kaw 
river*  upon  a  level  prairie  bench  considerably  elevated 
above  the  river.  A  small  portion,  known  locally  as  North 
Topeka,  lies  upon  the  north  side  of  the  river.  Besides  the 
State  capitol,  which  is  an  imposing  building  in  the  midst 
of  an  extensive  park,  the  city  contains  the  State  insane 
asylum  and  the  reform  school.  The  Atchison,  Topeka, 
and  Santa  Fe  Railroad  Company  has  its  offices  and  work- 
shops here,  and  tbe  city  is  also  intersected  by  a  branch 
of  the  Union  Pacific  line.  In  1860  Topeka  had  only  759 
inhabitants ;  in  1870  the  number  had  risen  to  5790.  In 
1880  the  population  was  15,452  (8140  males  and  7312 
females) ;  and  in  1886  the  number  is  returned  at  25,005, 
making  Topeka  the  second  largest  city  in  the  State.  Tbe 
assessed  valuation  in  1886  was  $6,547,079,  and  the  debt 
of  the  corporation  only  $422,900. 

TORCELLO,  a  small  island  6  miles  north-east  of 
Venice,  now  almost  deserted,  but  once  a  place  of  much 
importance.  Torcello  was  one  of  the  parent  islands  from 
which  Venice  was  colonized,  and  possessed  a  cathedral 
church  long  before  St  Mark's  was  -founded.  In  the  11th 
century  Torcello  had  already  begun  rapidly  to  decline. 
The  existing  cathedral  of  S.  Maria  is  a  building  of  tbe 
highest  ecclesiological  importance,  unique  in  Europe  as  a 
perfect  example  of  the  arrangement  of  the  choir  in  the  6th 
or  7th  century,  when  the  original  cathedral  was  built,  and, 
though  most  of  the  upper  structure  was  rebuilt  by  Bishop 
Orseolo1  about  1008,  the  plan  of  tbe  church  and  the 
fittings  of  tbe  choir  still  exist  as  they  were  originally 
designed.  Tbe  church  consists  of  a  nave,  with  ten  bays 
of  arches  on  marble  monoliths,  and  three  aisles  each 
terminated  by  an  apse.  Round  the  walls  of  the  central 
apse  are  six  tiers  of  seats  for  the  officiating  clergy,  and, 
in  the  centre,  raised  above  the  others,  a  marble  throne 
for  the  bishop,  approached  by  a  flight  of  steps  (see  vol. 

1  Son  ot  the  YeueUau  doga  Piolro  Orseolo  L 
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iS.  p.  418,  fig.  16):  The  high  altar  stood  in  front  of  the 
steps,  and  the  celebrant  stood  with  hia  back  to  the  apse, 
looking  over  the  altar  towards  the  congregation.  An 
exactly  similar  arrangement  still  exists  in  many  of  the 
early  Coptic  churches  of  Old  Cairo :  the  church  of  Afyij/ 
Sergeh  is  a  specially  perfect  example.1  When  the  church 
was  reconstructed  in  1008,  Bishop  Orseolo  did  not  interfere 
with  the  older  and  theu  obsolete  arrangements  of  the 
choir,  but  added  a  later  clioir,  formed  by  marble  screens, 
projecting  three  bays  iuto  the  nave,  with  seats  along  three 
sides  of  the  enclosure, — au  arrangement  like  that  which 
still  exists  in  the  chnrch  of  S.  Clements  in  Home  (see 
Rome,  voL  xx.  p.  833).  The  present  choir -stalls  date  from 
the  15th  ceutury.  A  fine  marble  ambo  was  at  the  same 
time  placed  outside  the  cancelli,  and  the  position  of  the 
celebrant  at  the  high  altar  was  reversed.  The  vaults  of 
the  three  apses  are  covered  with  tine  glass  mosaics,  added 
probably  in  the  1 2th  century :  in  the  centre  is  a  large 
figure  of  the  Virgin,  with  the  twelve  apostles  below ;  other 
mosaics  cover  the  vaults  of  the  aisle-apses  and  the  whole 
entrance  -wall.  Ihe  latter,  much  restored,  has  scenes  of 
the  Crucifixion,  the  Doom,  and  Heaven  and  Hell.  The 
sculptnre  of  the  nave  capitals  and  on  the  marble  cancelli 
ia  very  graceful  work  of  Bjrantine  stjle,  closely  resembling 
similar  panels  at  Ravenna.  •  One  remarkable  peculiarity 
of  this  church  is  the  marble  shutter  which  closes  each 
window  on  the  right  wall;  these  have  pivots  wbioh  retolve 
in  projecting  corbels — a  very  early  method  of  closing 
windows  of  which  very  few  examples  still  exist  Even 


the  shutters  "were  closed  some  dim  light  passed 
through  the  semitrauslucent  marble  slabs.*  ■  An  octagonal 
baptistery,  also  built  by  Bishop  Orseolo,  stood  outside  the 
main  entrance  to  the  church,  but  has  been  rebuilt  on  a 
smaller  scale.'  The  crypt  under  the  central  apse  of  the 
cathedral  is  probably  part  of  the  original  church,  unaltered 
by  any  later  changes.*  The  small  church  of  S.  Fosca,  which 
is  connected  with  the  cathedral  by  a  loggia,  is  also  a 
building  of  exceptional  interest,  dating  from  the  10th  cen- 
tury. It  is  purely  Oriental  in  plan,  aud  much  resembles 
that  of  St  Mark's  at  Venice  and  S.  Vitale  at  Ravenna,  on 
.t  small  scale.    It  has  a  cruciform  na\ c,  with  a  large  dome 


miscellaneous  articles,  and  carries  on  trade  in  grain,  Ac, 
on  the  Elbe  and  by  rail.  The  fortifications,  begun  in 
1807  at  Napoleon's  command,  are  largely  surrounded  with 
water ;  they  include  a  tkt-dt-jxjnt  at  the  end  of  the  bridge 
across  the  Elbe.  In  1885  the  population  was  10,988 
(in  1783  4000),  a  large  proportion  of  them  soldiers. 

Tonpu  is  said  to  have  existed  is  the  capital  of  a  dUtiact  prind- 
juility  in  the  time  of  the  emperor  Henry  I.,  but  by  1305  it  was  in 
the  possession  of  the  niargrara  of  Mi-iaacn.  It  was  s  frequent  resi- 
dence of  the  electors  of  Saxony.  Ia  Reformation  times  Torgau 
appears  ss  the  spot  where  John  of  Saxony  end  Philip  of  Hesse 
formed  their  league  against  the  Roman  Catholic  imperial  estates; 
and  the  Teresa  Articles,  drawn  np  hers  by  Luther  in  1630,  wers 
the  basis  of  the  Angtbnrg  Confession.  The  Thirty  Years'  War 
inflicted  great  suffering  on-the  town.  In  1760  Frederick  the  Great 
defeated  the  Austrian*  in  the  neighbourhood  of  Torgau.  The  town 
capitulated  to  TaueuUton  on  January  10,  161*,  after  a  aiegs  or 
three  month*. 

TORONTO,  the  capital  of  the  province  of  Ontario  and 
the  second  largest  city  iu  the  Dominion  of  Canada,  ia 
situated  on  a  large  and  finely  sheltered  bay  on  the  north 
shore  of  Lake  Ontario,  between  the  rhera  Don  and 
H umber.  m  The  magnetical  and  meteorological  observatory, 
in  the  university  gvouuds,  stands  at  a  height  of  108  feet 
above  the  lake,  and  approximately  342  feet  above  the 
le\el  of  the  sea,  in  lat.  43*  30'  35"  N.,  long.  79*  23'  39"  W.' 
Toronto  is  39  miles  north-east  of  Hamilton,  at  the  head  of 
Lake  Ontario,  and  310  miles  west-south- west  of  Montreal.1 
The  bay  is  formed  by  a  peninsula  or  bland  about  6  miles 
long,  enclosing  a  fine  basin  of  3*44  square  miles,  with  a 
narrow  entrance  at  the  west  end.  This  forms  a  safe  and 
commodious  harbour.  The  city  stands  on  a  thick  de|<osit 
of  boulder  clay,  overlying  ahaly  saudstones  of  the  Cut-, 
cinnati  or  Hudson  River  group,  practically  equivalent  in 
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ted  on  eight  columns,  and  a  projecting  choir  with 
three  apsea^.  Externally  it  is  surrounded  by  a  loggia, 
supported  on  marble  columns  with  rich  Byzantine  capitals. 
S.  Fosca  was  partially  rebuilt  in  the  12th  century,  and  has 
since  been  much  modernized,  but  its  original  very  interest- 
ing plan  still  remains  but  little  changed. 

TORGAU,  a  fortified  town  in  the  Prussian  province  of 
Saxony,  hi  situated  ou  the  left  bank  of  the  Elbe,  30  miles 
north-east  of  Leipsic  and  26  miles  south-east  of  Witten- 
berg/ Its  most  conspicuous  building  is  the  Schloss 
Hartenfels,  on  an  island  in  the  Elbe,  begun  in  1481  and 
completed  in  1544  by  the  elector  John  Frederick  the 
Magnanimous.  This  castle  is  one  of  the  largest  Renais- 
sance buildings  in  Germany,  and  contains  a  chapel  con- 
secrated by  Luther  in  1544.  The  town-house  is  a  quaint 
building  of  the  middle  of  the  16th  century,  and  there  are 
several  other  large  and  fine  buildings,  chiefly  modern. 
The  parish  church  contains  the  tomb  of  Catherine  von 
Bora,  Luther's  wife.  The  once  flourishing  weaving  and 
brewing  industries  of  Torgau  have  declined  in  modern 
times;  but  the  town  has  manufactures  of  gloves  and 

1  See  Middletnn  In  Archxoh<,i:i,  vul.  xlvui.  p.  3SS. 
*  Similar  mirhle  *lu1>«,  nut  made  to  riuive.  wt.it  1  exist  in  the  apse 
windows  of  S.  Mintn'.n,  rn-ar  Flurvncc,  nod  once  cxiE'.cd  in  the  Kasilita 
of  S.  Lorenzo  fuori  Iv  M  no,  Rome.' 

'  Tli«  cathedral  of  I'ircnzo,  in  Istiin,  a  »cuk  of  the  Oth  «tit:iry, 
lunch  resembles  the  i:«the<lT*l  of  Torecllo  (-.eevc,!.  ni.  p.  U.K.  f.K.  1?| 
1st  plans  nr»  uWo  to  U>  teen  in  many  of  tt*  ea.lv  c\,v.r,-\,^  of 
»<**»  1*  VoKW,  Syrit  CtntraU,  Pom.  mi)  as  well  as  ia  the 
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1.  lYont  sirtet 

2.  Klne  Strtrt(Wc*tJ 
I.  Klnjr  Slieeu    •• . 
4.  Kmc  Strew  (Zutf 
t.  MiclHBoad  Street. 

8.  Qu<«n  Sir. el  (We»i). 
J  Oaten  Street. 

3.  Quern  Sti»-t (EtiBt) 
».  Vwlk  5llv«t. 


vM.n< 

10.  Bej  Street 

11.  Yanae  Street  £ 
11  Parliament  ^.Build- 
ing*. 

]3.  G"»t;rncn*!Qt  flonaeT 
14.,  Upper  Canada  t*»t- 
tare.  • 

15.  0«.-f,cd,Htll. 

16.  SI  JIuhltct'aCa'.hcdral. 


|  17.  Metropolitan  Church. 
11.  Free  Library. 
19.  Si  Jmmrt'*  Cathedral. 
■It.  Rlrcr  Don. 
11.  Kiwi  Cullece 
71.  UulverUtjr  C»)»r|r& 
SI.  Muciir'lc  Olnersateey. 
II.  Qm-eti**  Park. 
M.  St  Jamca'i  Park. 


position  to  the  Caradoc  horizon  of  British  geology.  These 
thin-bedded  sandstones  crop  out  on  the  lake  chore,  and 
have  been  quarried  for  flagging  and  building  purposes  at 
the  mouth  of  the  Humber.  In  the  northern  part  of  the 
city  the  boulder  clay  is  overlaid  by  stratified  clays  of  the 
Poet-Glacial  age,  largely  used  in  the  manufacture  of  bricks, 
of  which  many  of  the  houses  are  built.  The  site  slopes 
gradually  from  the  margin  of  the  bay  for  a  distance  of 
3  miles  to  a  terrace  or  ancient  lake  margin  immediately 
outside  the  northern  limits  of  the  city,  which  occupies 
an  area  of  12  83  square  miles,  or  of  17-99  square  miles 
including  the  harbour  ancf  island.  The  streets  cross  each 
other  at  right  angles.    Yonge  Street  the  main  thorough 
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fare  running  north  ahd  south,  was  constructoa  as  a  groat 
military  road  in  1796',  and  extends  under  the  same  name, 
for  upwards  of  SO  miles,  to  Lake  Simcoe.  It  constitutes 
the  dividing  line  of  the  city,  the  streets  being  reckoned 
east  or  west  according  to  their  relation  to  it 

The  city  is  the  seat  of  the  provincial  Government, 
with  the  official  residence  of  the  lieutenant-governor,  the 
parliament  buildings  and  Government  offices,  the  courts 
of  law,  and  the  educational  departmental  buildings  for 
Ontario.  The  provincial  legislature  occupies  the  old  par- 
liament buildings  erected  in  1849,  when  Toronto  was  the 
capital  of  Upper  Canada ;  but  they  have  long  been  recog- 
nized as  inadequate  for  the  purpose.  Plans  have  accord- 
ingly been  prepared,  and  the  new  buildings  are  now  in 
process  of  erection.  The  site  is  in  the  centre  of  the  Queen's 
Park,  a  finely  wooded  park  of  upwards  of  30  acres, 
originally  laid  out  for  the  provincial  university,  and  on 
which  the  old  buildings  of  King's  College  stood.  The 
new  university  building  occupies  a  fine  site  immediately 
to  the  west.  It  is  an  imposing  structure,  of  great  architec- 
tural beauty,  in  the  Norman  style,  with  a  massive  central 
tower.  The  buildings  of  the  provincial  school  of  practical 
science,  and  pf  the  magnetic*!  observatory,  are  also  erected 
in  the  university  grounds.  The  observatory  is  one  of  the 
meteorological  stations  established  by  the  British  Govern- 
ment, on  the  recommendation  of  the  Royal  Society,  in 
1840.  It  is  now  maintained  by  the  Dominion  Government 

The  university,  University  College,  and  the  school  of 
practical  science  embrace  in  their  conjoint  teaching  a 
comprehensive  system  of  training  in  arts  and  science ; 
and  in  them  upwards  of  500  students  receive  their  training 
in  arts,  in  the  natural  and  applied  sciences,  and  in 
engineering.  There  is  also  a  medical  faculty,  reorganized 
under  a  recent  Act,  in  conjunction  with  the  department 
of  science  in  the  university.  The  university  and  college 
constitute  unitedly  the  state  institution  maintained  by 
public  funds,  and  strictly  secular.  But  it  is  surrounded 
with  the  theological  and  training  colleges  of  different 
denominations  in  affiliation  with  it,  the  students  of  which 
pursue  their  undergraduate  course  in  the  university  for 
a  degree  in  arts.  The  affiliated  colleges,  some  of  which 
give  degrees  in  divinity,  include  Knox  College  (Presby- 
terian), Wycliffe  College  (Church  of  England),  St  Michael's 
Collage  (Roman  Catholic),  Mac  master  Hall  (Baptist),  and 
Victoria  College  (Methodist).  Besides  the  provincial  uni- 
versity and  its  affiliated  colleges,  Trinity  College  (Church 
of  England)  gives  instruction  in  divinity  and  arts,  and 
confers  degrees  in  all  the  faculties.  Toronto  and  Trinity 
medical  schools  occupy  convenient  buildings  in  the  imme- 
diate vicinity  of  the  general  hospital,  the  Burnside  lying-in 
hospital,  and  the  Mercer  eye  and  ear  infirmary.  The 
students  in  medicine  number  nearly  500,  including  a  small 
number  of  lady  students,  for  whom  special  instruction 
is  provided.  Upper  Canada  College,  founded  in  1829, 
is  a  provincial  institution  analogous  to  one  of  the  great 
English  public  schools.  It  has  about  300  students.  The 
Collegiate  Institute  occupies  a  fine  building  immediately 
to  the  west  of  the  horticultural  gardens.  It  is  the  higher 
school,  forming  an  important  feature  in  the  provincial 
system  of  education,  and  is  maintained,  along  with  the  free 
public  schools,  from  local  taxes.  Its  students  number 
443,  of  whom  182  are  females. 

Osgoode  Hall,  the  seat  of  the  superior  courts  of  law  and 
equity,  is  an  ornate  Italian  building,  extended  at  various 
dates.  The  provincial  asylum  for  the  insane  affords 
accommodation  for,  upwards  of  700  patients;  it  is  sur- 
rounded with  recreation  grounds  extending  to  50  acres. 

The  city  charities  are  numerous  and  well  organized. 
The  churches  include  some  large  and  handsome  buildings. 
Among  the  more  important  public  buildings  are  those  of 


the  educational  department,  including  a  museum  and 
gallery'  of  art,  normal  and  model  schools ;  the  custom- 
house, a  fine  Renaissance  building,  with  extensive  ware- 
houses attached;  and  the  post-office,  also  of  tasteful 
architectural  design.  The  free  city  library  occupies  a  com- 
modious building  in  Church  Street,  in  addition  to  branch 
libraries  in  different  parts  of  the  city.  It  contains  upwards 
of  47,000  vols.  There  are  35  city  public  schools,  occupying 
large  and  commodious  buildings,  with  262  teachers  and 
20,213  children.  The  separate  (Roman  Catholic)  schools 
number  13,  with  60  teachers  and  3792  children. 

Toronto  is  the  seat  of  many  flourishing  industries,  in- 
cluding foundries,  tanneries,  furniture,  stove,  shoe,  and 
other  manufactories,  flour-mills,  breweries,  Ac  The  site 
of  the  city  is  favourable  to  commerce.  It  is  the  centre  of 
a  rich  agricultural  district ;  and  its  harbour  is  of  easy 
access  to  the  largest  vessels  that  navigate  the  lakes.  It  lies 
directly  opposite  the  mouth  of  the  Niagara  river,  distant 
40  miles ;  and  throughout  the  season  of  navigation  well- 
appointed  steamers  maintain  communication  with  the  prin- 
cipal routes  of  travel  in  the  United  States  and  Canada. 
By  means  of  the  Grand  Trunk,  the  Great  Western,  the 
Northern,  the  Canada  Pacific,  and  other  railways,  it  forms 
an  important  commercial  centre  for  distribution ;  and  it  iB 
the  seat  of  the  head  offices  of  most  of  the  banks  and  of 
the  chief  wholesale  trade  of  western  Canada.  The  direct 
route  from  the  lower  lakes  to  Lake  Superior  and  the  great 
North- West  is  by  the  Northern  Railroad  to  Georgian  Bay, 
where  lines  of  steamers  maintain  constant  communication 
from  CoJIingwood  and  Owen  Sound  to  Prince  Arthur's 
Landing  and  the  railways  to  Manitoba  and  the  North-West 

In  1861  the  population  numbered  44,821  ;  in  1871  it 
had  increased  to  56,092  ;  in  1881  to  66,415 ;  and  in  1887 
it  is  believed  to  amount  to  140,000.  The  actual  number 
on  the  assessment  rolls  is  111,800.  The  estimated  value 
of  real  estate  in  Toronto  is  $105,000,000.  The  assessed 
value  in  1886  was  983,556,811.  The  annual  revenue  of 
the  city  is  estimated  for  1887  at  $1,812,941.  The  amount 
of  customs  duties  for  the  fiscal  year  ending  30th  June  1887 
was  $4,273,038.  The  value  of  exports  to  the  same  date 
•was  $3,192,157,  and  of  imports  $21,020,528.  The  city 
returns  three  members  to  the  Canadian  House  of  Commons, 
and  three  to  the  provincial  legislature  of  Ontario. 

In  the  despatches  of  Canadian  officials  of  Louis  XIV.  la  the  17th 
century  Toronto  mean*  the  country  of  the  Huron*,  a  region  lying 
between  Lake  Simcoo  end  Lake  Huron,  about  40  miles  north.  The 
river  Humber,  which  enters  Lake  Ontario  immediately  to  the  west 
of  the  Bay  of  Toronto,  though  navigable  only  for  a  short  distance 
•veu  by  canoes,  formed  with  ita  portages  a  line  of  communication 
between  Lake  Ontario  and  ths  Huron  country.  Hence  the  atation 
near  the  mouth  of  the  river  became  the  common  landing-place  for 
trading  and  hunting  parties  bound  for  the  region  known  of  old  as 
Toronto,  and  so  received  its  name.  A  French  trading  poet,  built 
there  in  1740.  and  originally  named  Fort  Rouille,  after  the  French 
colonial  minister  Antoioe  Louis  Rouille,  comte  de  Jouy,  waa 
familiarly  known  as  Fort  Toronto.  The  Northern  Railway,  the 
first  one  constructed  in  Upper  Canada,  followed  the  route  of  tba 
old  Indian  trail,  and  established  a  direct  line  of  communication, 
by  means  of  steamers  from  Collingwood,  with  Lakes  Huron, 
Michigan,  and  Superior.  Tbo  railway  passes  through  a  fine  agri- 
cultural country,  and  is  now  extended  into  the  Muskoks  and 
NipniUiiig  districts,  bringing  an  extensive  lumbering  region  into 

The  sits  for  the  town  waa  surveyed  inl  793  by  Surveyor-General 
Bouchette,  under  the  instruction  of  the  lieutenant-governor, 
General  Simcoe;  and  in  his  narrative  of  the  original  survey 
Bouchette  describes  the  untamed  aspect  of  the  scene,  with  tho 
group  of  wigwams  of  s  little  band  of  MiuisBaea  Indians  who  con- 
stituted the  sols  occupants  of  the  land  ;  while  the  waters  of  the 
bay  and  the  neighbouring  marshes  were  the  haunts  of  innumerable 
coveys  of  wildfowl.  The  first  parliament  of  Upper  Canada  held 
its  second  session  in  May  1793  at  the  town  of  Newark,  at  the 
month  of  the  Niagara  river ;  but  in  the  following  August  the  seat 
of  government  was  transferred  to  Toronto,  to  which  General  Simcoe 
gave  the  name  of  York,  in  honour  of  the  duke  of  York,  the  second 
son  of  George  III.   Under  its  new  name  tho  embryo  m»tror>olJs 
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alowly  progreaaed  tithe  surronndlng  country  wu  cleared  and  settled. 
The  intvmnee  to  the  harbour  wu  guarded  by  two  block  houses ; 
provision  wu  made  for  barrack*  and  garrison  stores;  buildings  were 
erected  for  tb*  legislature  ;  and  there  the  saember*  of  parliament; 
summoned  by  royal  proclamation  to  "meet  na  in  oar  provincial 

StrUament  in  our  town  of  \  ork,"  assembled  on  the  1st  of  June  1797. 
ixtaen  years  later  the  population  nnmbered  only  456.  The  town 
wu  twice  sacked  in  the  war  of  1813.'  General  Dearborn  captured  it 
at  the  head  of  a  force  of  upwards  of  2000  drawn  from  ths  neighbour- 
ing Statu.  On  their  advance  to  the  outworks  of  the  garrison,  the 
msgmxine  of  the  fort  exploded,  whether  by  accident  or  design,  killing 
many  of  tb*  invaders.  The  halle  of  legislature  end  other  buildings 
ware  burnt,  and  the  town  pillaged.  On  the  restoration  of  peace  the 
1  forUp 


Upper  Canada  bad  well  nigh  to  begin 
anew.    But  the  city"  advanced  with  the  general  progress  of  the 


work  of  creating  a  capital  I 


country.  Trade  centred  in  the  little  capital;  the  population  in- 
creased ;  and  needful  mannfacturu  were  established.  Tfi*  organiza- 
tion of  Upper  Canada  College  in  J 830,  .with  a  staff  of  teachers  nearly 
all  graduates  of  Cambridge,  gave  a  great  impetus  to  the  city  and  pro- 
vince. In  1884  the  population  of  York  numbered  fully  10,000 ;  and 
an  Act  of  the  provincial  legislature  confened  on  it  a  charter  of  in- 
corporation, giving  it  for  the  first  time  an  efficient  system  of  munici- 
pal govern  rnent,  with  a  mayor,  aldermen,  and  councilman,  entrusted 
with  the  administration  of  its  affairs.'  Under  ibis  charter  it  wu 
constituted  a  city,  with  the  name  of  Toronto.  (D.  W.) 

TORPEDO.  Torpedoes  may  be)  briefly  described  aa 
charges  of  .some  explosive  agent,  enclosed  in  water-tight 
cases,  and.  moored  or  propelled  under  water  at  such  depths 
that  by  their  explosion  they  may  sink  or  seriously  damage 
a  vessel  in  their  vicinity.  The  use  of  torpedoes  in  naval 
warfare  was  proposed  and  even  attempted  in  the  end  of  the 
last  and  beginning  of  the  present  century,  but  no  successful 
application  of  them  was  made  until  the  American  Civil  War 
of  1861-^64.  The  word  "submarine  mine"  is  generally 
substituted  for  "torpedo"  when  speaking  of  defensive  or 
stationary  mines,  the  latter  term  being  reserved  for  loco- 
motive torpedoes,  or  others  used  in  offensive  operations. 

1.  Submarine  M inei— Submarine  mines  are  divided  into 
three  classes:— (1)  observation  mines,  fired  by  an  electric 
current  when  the  enemy  is  observed  to  be  within  the  de- 
structive area  of  the  mine;  (2)  electro-contact  mines,  which, 
when  struck,  fire  by  automatically  completing  the  electric 
circuit  from  the  battery  ashore;  (3)  mechanical  mines, 
which,  when  struck,  fire  through  the  action  of  some  con- 
trivance within  themselves,  and  are  not  connected  with  the 
shore.  Mines  of  the  first  class  are  UBed  in  places  where  a 
channel  has  to  be  kept  clear  for  screw  steamers  to  pass, 
the  second  class  in  those  parts  of  the  channel  where  there 
is  little  traffic,  and  the  third  class  in  channels  which  it  is 
intended  to  bar  equally  against  friend  or  foe. 

Electrical  mines  have  tho  advantage  over  mechanical 
that  by  the  removal  of  the  firing  battery  the  passage  of  a 
ahip  is  rendered  perfectly  safe,  and  that  the  condition  of 
the  mine  can  be  ascertained  by  electrical  tests,  but  the 
electric  cables  are  liable  to  damage,  and  add  greatly  to  the 
expense  of  the  defence. 

Gun-cotton  and  dynamito  are  the  explosives  generally 
used  in  mines,  the  charges  varying  from  30  lb  to  600 
ft>,  according  to  the  description  of  mine.  In  all  mines* 
the  charge  is  exploded  by  means  of  a  detonator  con- 
taining fulminate  of  mercury.  In  mines  loaded  with 
gun-cotton  the  detonator  is  inserted  in  a  priming  charge 
of  dry  gun-cotton,  this  priming  charge  be*ng  in  a  metal 
case,  closely  surrounded  by  the  wet  gun-cotton  comprising 
the  remainder  of  the  charge.  Where  dynamite  is  employed 
the  priming  charge  is  not  necessary.  Experiments  made 
to  determine  the  horizontal  distance  at  which  an  ironclad 
will  be  vitally  injured  by  different  charges  have  vielded 
the  following  general  results  :— 
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The  explosion  of  600  lb  of  gun-cotton  at  a  horizontal 
distance  of  30  feet  would  seriously  injure  a  vessel,  and  30 
lb  in  contact  with  the  bottom  below  the  armour  would 
probably  blow  a  hole  through  the  outer  and  inner  akin. 
The  depths  given  above  are  approximately  the  best  depths 
to  get  the  fullest  effect  out  of  the-  charges  mentioned. 
When  the  water  is  so  deep  that  if  the  mine  were  placed 
on  the  bottom  it  could  not  exert  its  full  destructive  effect 
on  the  bottom  of  a  ship,  it  is  given  enough  buoyancy  to 
allow  it  to  float  above  its  moorings, — a  mine  on  the  bottom 
being  termed  a  "  ground  mine,"  and  a  mine  floating  above 
its  moorings  a  "  buoyant  mine." 

If  mines  are  placed  too  close  together  the  explosion  of 
one  will  damage  those  near  it,  the  interval  which  must  be 
left  between  them  being — for  a  100  lb  mine,  100  feet ;  for 
a  2501b  mine,  260  feet ;  and  for  a  500  lb  mine,  300  feet 
There  is  therefore  always  a  possibility  of  a  ship  passing 
through  a  single  line  of  mines  without  coming  within  the 
destructive  area  of  any.  Mines  are  therefore  generally 
arranged  in.  two  or  more  lines,  the  mines  of  one  line 
covering  the  spaces  left  between  the  mines  of  the  next, 
or  several  mines  may  be  laid  close  together,  and  the 
whole  exploded  simultaneously. 

The  electric  circuit  of  all  electrical  mines  is  very  similar. 
A  voltaic  battery  ashore  has  one  pole  put  permanently  to 
earth  and  the  other  pole  joined  to  the  electric  cable  lead- 
ing to  the  mine.  This  cable  passes  into  the  mine  case 
through  a  water-tight  joint,  and  is  connected  up  to  one 
pole  of  the  electric  detonator,  the  other  pole  of  the  deton- 
ator being  connected  to  the  mouth-piece  of  the  mine  and 
consequently  to  earth.  To  prevent  the  mine  being  flred 
until  the  proper  moment  has  arrived,  this  circuit  must  be 
broken  somewhere,  and  means  provided  for  completing  it 
when  the  mine  is  to  be  fired.  In  the  case  of  observation 
mines  this  is  done  by  inserting  a  firing  key  in  the  electric 
cable  near  the  battery,  and  in  electro-contact  mines  by  a 
circuit  closer  in  the  mine. 

The  right  moment  to  fire  sn  observation  mine  is  determined  by  Obser- 
two  observers  uhore,  who  have  each  adjusted  two  sights  in  line  vatioo 
with  the  mine,  u  it  was  lowered  iulo  jioaition,— the  stations  for  mines, 
those  observers  being  cboesn  so  thst  thetr  lines  of  sight  may  be  u 
nearly  u  possible  st  right  angles  to  each  other.  The  electric  cable 
irom  the  mine  is  led  past  both  observers  and  connected  to  a  firing 
battery,  one  pole  of  which  is  put  permanently  to  osrth.  A  firing 
key  inserted  in  the  circuit  at  the  station  of  each  observer  renders 
ths  simultaneous  pressure  of  both  keys  necessary  to  explodo  the 
mine.  If  each  observer  depresses  his  firing  key  as  the  centre  of 
the  enemy  crosses  his  own  line  of  sight,  both  keys  can  only  be 
pressed  simultaneously  if  the  enemy  arrives  at  the  intersection  of 
the  two  lines  of  sight,  and  consequently  over  the  hilne.  When 
many  mines  are  placed  in  one  channel,  it  is  usual  to  moor  them  in 
three  lines,  the  prolongation  of  each  line  converging  to  an  observing 
station,  where  the  direction  of  each  line  is  marked  by  sights.  The 
electric  cables  from  all  the  mints  eometoenother  observing  station, 
and  are  there  connected  to  separate  firing  keys,  csch  of  which  hss 
one  pole  joined  up  to  a  firing  battery.    The  observer  at  this  station 


is  slso  provided  with  a  separste  sight  msrking  tho  dircctiou  of  each 
mino  in  all  the  lines.  The  former  station  is  termed  the  "  converg- 
ing" and  the  latter  the  "firing"  station.    Tho  observer  at  the 


converging  ststion  telegraphs  to  the  firing  station  the  instant  st 
which  the  centre  of  the  enomy  is  on  oua.of  tho  linw  of  mines,  the 
observer  at  the  firing  statiou  determiuiog  by  means  of  hfs  sight* 
which  individusl  mine  ths  enemy  is  over,  and  he  can  fire  it  by 
pressing  the  corresponding  kev. 

Instead  of  separate  sights  for  each  mine,  observing  arc*  may  be 
used.  These  instruments  sre  furnished  with  a  telescope,  which 
can  be  constantly  directed  on  the  enemy,  a  bar  attachment  auto- 
matically closing  tho  circuit  when  the  direction  of  the  enemy  cor- 
responds to  a  mine.  The  camera  oliscura  has  also  been  used  for 
determining  the  position  of  an  enemy  in  the  mine  field. 

Electro-contact  mines  are  buoyant  mines  moored  nbout  10  feet  Electro 
below  the  surface,  and  are  in  connexion  with  an  electric  battery  contact 
ashore.    They  are  arranged  to  explode  on  being  struck  by  a  passing  hiiaes. 
ahip,  by  mean*  of  an  apparatus  contained  in  the  mine  itself,  called 
a  circuit  closer.    Many  different  kinda  of  circuit  closers  are  in  use, 
but  they  all  depend  upon  there  being  a  break  in  the  electric  circuit 
while  tho  circuit  closer  is  at  rest,  the  circuit  clour  completing  the 
circuit  when  the  mine  receives  a  blow.    That  most  commonly  used 
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(fig  1)  consists  of  a  Bteel  spindle  a  carrying  a  weight  b  on  its  it] 
end.  Thin  steel  spindle  carries  an  insulated  brass  ring  e,  to 
the  wire  from  the  detonator  d  is  attached,  the  other  pole  of  the 
detonator  being  connected  to  the  cable  e  leading  to  the  electric 
battery.  On  the  mino  being  struck  the  inertia  of  the  weight  causes 
the  steel  rod  to  vibrate  sufficiently  to  bring  the  insulated  ring  lis 
contact  with  brass  springs  in  connexion  wiUi  the  earth,  thua  com- 
the  circuit  of  tho  electric  battery  through  the  detonators, 
form  of  circuit  closer  Is  a  tube  of 
which  by  splashing  up  when  tho 
mine  is'  struck  completes  the  electric  circuit 
between  two  previously  insulated  points. 
-•  A  singlo  main  cablo  from  tho  battery  may 
have  several  olectro-eontact  mines  attached 
to  it;  the  expense  of  leading  a  separate  wire 
from  each  mine  to  the  buttery  is  therefore 
avoided.  If  one  mine  was  fired  the  broken 
end  of  its  branch  wire  from  the  main  cable 
would  be  left  in  the  water,  and  on  another 
mine  being  strud-  it  would  only  recci/e  a 
portion  of  the  current,  as  the  battery  would  ' 
through  the  broken  branch.  Each  branch  wire 
have  a  disconnector  in  circuit,  clear  of  the  explosion.  The  discon. 
noctor  consists  of  a  platinum  wire  fu«;  continued  in  a  strong  iroii 
cue,  and  the  same  current  nhii.li  fires  thu  detonator  in  the  mine 
fuse*  the  platinum  wire  bridge  of  the  disconnector,  and  the  circuit 
to  the  broken  branch  remains  insulated. 

Mechanical  mines,  of  which  there  »ru  many  different  patterns, 
contain  the  meuns  of  ignition  within  themselves,  and  aro  uncon- 
nected with  nnv  appiratu*  ashore.  They  may  bo  ignited  by  per- 
cussion, friction,  crii-tnii  al  action,  and  electricity. 

A  simple,  form  of  mi-ehanicul  mine  has  a  heavy  top,  which,  on 
being  pushed  off  bv  a  passing  ship,  either  pulls  out  a  pin  and  re- 
lents a  plunger,  which  is  then  fon-ed  by  a  powerful  spring  into  a 
detonator,  or  a  friction  tul«  i*  tired  when  tlic  weight  falls  on  a  line 
attached  to  it.  Another  form,  known  as  Abel's  mechanical  ex- 
ploder, consists  of  a  glass  mhi;  containing  sulphuric  acid,  and  sur- 
rounded by  chlorate  of  potash  and  sugar.  The  whole  is  contsiucd 
in  an  india-rubber  tul»,  w  hich  projects  from  the  top  of  the  mine, 
tho  lower  end  f-ciug  in  communication  with  tho  charge.  When 
struck,  tho  india-rubber  tube  bends,  ami,  tho  glass  tube  breaking, 
the  sulphuric  acid  miles  with  the  chlorate  of  potash  and  sugar  and 
inflames  tho  charge. 

Electro  mechanical  mines  csn  bo  mado  by  placing  a  voltaic 
battery  inside  the  mine  itself  and  joining  it  up  to  a  fuse  and  circuit 
closer,  thu  circuit  closer  completing  th« 
circuit  when  the  mine  is  struck.  Another 
form  of  electro-mechanical  mine  (fig.  2) 
ha-i  scvr.ru]  projecting  horns  (a,  o,  a)  of 
lead  tubing  Inside  each  horn  is  a  glass 
tubi.i  eiuitaiiiiiig  bichromate  of  potash, 
mill  immediately  under  it  a  row  of  small 
sine  and  carbon  plates,  k,  in  a  contaitv- 
ing  cell.  On  any  one  of  the  lead  horns 
twing  bent,  the  glass  tube  is  broken,  and 
the  bichromate  of  potash  drops  into  the 
coll,  converting  the  arrangement  into  a 
voltaio  battrry,  which,  beiii; 
fuse  e,  fires  the  mine. 

All  mechanical  and  electro-mechanical  mines  are  provided  with 
somo  contrivance  to  guard  agaiust  accidental  explosion  during  tho 
process  of  laying.  In  mechanical  mines  a  safety  pin  can  be  with- 
drawn after  the  mine  is  in  position,  or,  in  the  case  of  Abel's  exploder, 
tho  projecting  tubo  is  surrounded  by  iron  segments  which  fall  olf 
when  the  mine  is  in  position.  In  electro-mechanical  mines  two 
of  the  wires  forming  part  of  the  circuit  inaide  the  niiuu  may  bo 
brought  through  to  tho  outsido  and  kept  apart  till  the  mine  is  in 
position,  these  wires  being  long  enough  to  allow  of  the  operator 
retiring  clear  of  the  explosion  before  joining  them  up  and  rendering 
the  mine  dangerous. 

Mechanical  mines  have  the  advantage  over  electrical  that  they 
require  fiw«T  trained  men 
ir.ii,  aro 
luced  in 
y.  Hut 
method 
ed  that 

will  ensure  a  mechanical 
mino,  after  it  has  been 
placed  in  position,  being 
safely  taken  up  again  for 

examination  or  removal,  nor  can  any  tests  be  applied  to  ascertain 
if  it  remains  in  an  efficient  condition. 

All  mines,  especially  those  with  electric  cables  attached,  must 
be  protected  by  gun  fire  or  guard  boats,  as,  if  the  mine  field  is  un« 
ed,  they  can  be  easily  destroyed  by  countermining  or  creep- 
is  carried  out  by  exploding  a  succession  of 


Fit* 

alreaily  connected  to  the  electric 


charges  in  an  enemy's  mine  field.  Mines  containing  heavy  charge* 
would  bo  used  for  the  purpose,  so  vera  1  of  these  uiiucs  being  dropped 
iu  succession  from  a  boat  towed  by  a  fast  steamer,  tho  wholo  lino 
being  exploded  together  as  soon  as  the  last  mine  had  been  droiipcil. 
Numerous  experiments  have  proved  that  the  explosion  of  a  600  ft> 
mine  will  effectually  destroy  any  mine  within  a  radius  of  100  feet: 
the  countermines  would  therefore  be  dropped  at  doublo  this  distaneo 
a[>art,  and  the  channel  so  cleared  marked  by  buoys.  Electric  cable* 
can  also  bo  caught  aud  raised  to  tho  surface  by  grapnels;  or  tho 
grapnel  may  have  a  ease  of  explosive  between  its  arms,  so  that, 
instead  of  raising  the  wire,  it  may  bo  cut  by  firing  the  charge. 

2.  Locomotive  Torpedoes. — Locomotive  torpedoes  are  a 
numerous  class,  the  principal  being  the  Whitehead,  Lay, 
Sims,  Brennan,  and  Ericsson.  The  Whitehead  is  the  only 
one  which  can  be  considered  a  well-developed  naval 
weapon. 

This  torpedo  (fig.  3)  is  made  in  different  sizes,  varying  Wl.ite- 
from  12  feet  to  Id  feet  in  length  and  from  12  to  15  head 
inches  in  diameter ;  the  cross  section  is  circular,  tapering  *°rp*»l6 
to  a  point  at  each  end.  It  is  capable  of  being  so  adjusted 
that  on  being  discharged  it  will  travel  at  any  depth  be- 
tween 5  and  15  feet  below  the  surface,  and  it  will  maintain 
this  depth  for  its  entire  run.  The  torpedo  travels  at  a 
uniform  speed  for  the  whole  of  its  range,  the  speed  and 
range  varying  for  different  patterns ;  the  latest  type-  has  a 
speed  of  24  knots  for  600  yards.  The  torpedo  can  be  set 
so  that,  in  the  event  of  its  not  striking  the  ship  aimed  at, 
it  will  stop  at  the  end  of  its  range  and  sink.  For  exercise 
it  can  be  set  to  stop  at  any  distance  within  the  limits  of 
its  range,  riso  to  the  surface,  and  float  The  torpedo  is 
divided  into  Beveral  compartments.  The  foremost  A  con- 
tains a  charge  of  from  30  to  100  lb  of  gun-cotton,  accord- 
ing to  the  size  of  the  torpedo.  This  charge  is  fired  on  tho 
torpedo  striking  a  ship  by  a  pistol  which  screws  into  tho 
nose  of  the  torpedo.  On  impact  the  point  of  the  pistol  is 
driven  inwards  and  forces  the  point  of  a  steel  striker  into 
a  detonator.  By  means  of  powerful  air-pumps  air  is  com- 
pressed into  the  air-chamber  B  to  a  pressure  of  1000  lb  on 
the  square  inch,  and  actuates  a  three-cylinder  engine,  which 
drives  two  propellors  revolving  in  opposite  directions  in  the 
tail.  Tho  mechanism  in  the  balance-chamber  C  works  two 
exterior  rudders  on  each  side  of  the  tail,  which  keep  the 
torpedo  at  a  uniform  depth  during  its  run.  This  devico 
has  never  been  patented,  but  is  a  secret;  the  details  of  it, 
however,  have  been  purchased  by  all  prominent  maritime 
nations. 

The  tail  F  is  fitted  with  four  broad  fins,  which  tend  to 
keep  the  torpedo  on  a  straight  course  and  prevent  it  roll- 
ing. The  horizontal  tail  fins  carry  four  rudders,  two  hori- 
zontal and  two  vertical.  The  horizontal  rudders  worked 
from  the  balance  chamber  keep  the  torpedo  at  its  set 
depth  ;  the  vertical  rudders  are  permanently  adjusted  .*> 
as  to  cause  tho  torpedo  to  travel  in  a  straight  line. 

The  air-chamber  of  a  torpedo  is  usually  made  of  fluid 
compressed  steel,  the  remaining  compartments  of  thin 
steel  plate,  and  the  interior  mechanism  of  phosphor-bronze. 
In  Germany  torpedoes  are  now  made  entirely  of  phosphor- 
bronze. 

The  torpedo  can  be  discharged  from  above  or  below 


for  their  muuipula 
c lumper.  ;i:i'l  can  be 
position  very  rapid 
II.)    r«ally  efficient 

has  yet  been  devi 


Fie  3. — WliUtUcad  Torpeitu. 

water.  From  above  water  it  is  shot  out  of  an  air-gon  (fig.  3) 
mounted  on  the  deck  of  a  ship  and  pointing  through 
the  Bide.  The  air-gun  consists  of  a  metal  tube  a,  a,  a,  of 
the  same  length  as  the  torpedo,  the  rear  end  being  closed 
by  an  air-tight  door.    The  gun  carries  a  reservoir  <•  of 
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impressed  air,  the  content*  of  which,  by  menu  of  a  suit- 
able firing  valve  d\  can  be  instantaneously  admitted  into 
Jthe  gun.  j.  When  the  torpedo  ia  to  be  discharged  this  firing 
.valve  ia  opened,  and  the  compreaaed  air  in  the  reservoir 
forcea  the  torpedo  out  at  a  high  Telocity,  a  tripper  6  pro- 
jecting through  the  top  of  the  gnn  throwing  back  the 
starting  Iotbt  of  the  torpedo  on  its  way  out.  From  below 
water  the  torpedo  is  discharged  through  a  tube,  the  muzzle 
of  which  forms  part  of  the  stem  of  the  ship,  the  tube  being 
fitted  with  an  ontaide  valve  which  prevents  the  water 
from  entering  while  the  torpedo  is  placed  in  the  tube. 
Latterly  powder  has  been  used  instead  of  compressed  air 
foi  the  ejecting  force. 
«v> 

The  I*y  torpedo  Us  boat  of  cylindrical  form,  tbe  fore  part  being 
charged  with  an  explosive.  The  motive  power  is  carbonic  acid  ga* 
generated  in  the  usual  way.  As  only  a  very  small  portion  of  the 
boat  ia  visible  on  tbe  surface,  two  guide  rods,  wis  on  each  and  of 
tbe  veasal,  mark  its  position  at  any  part  of  its  ran.  Ths  boat  can 
be  started,  stopped,  and  steered  by  means  of  an  electrto  cable,  con- 
taining severil  insulated  wires,  which  is  paid  oat  from  the  boat 
as  it  travels. 

>  Tbe  Sims  torpedo  is  cigar-shaped,  and  ia  suspended  to  a  boat- 
ahaped  float.  The  torpedo  is  propelled  by  sorews  driven  by  an 
electric  motor  situated  in  the  body,  tbe  current  for  which  is 
supplied  from  a  dynamo  ashore.  The  electric  cable  is  coiled  en  a 
dram  in  the  torpedo,  and  pays  out  aa  the  torpedo  sdvaneea  The 
torpedo  ia  ako  steered  from  the  shore  bv  an  electric  current-  Its 
■peed  is  about  18  knots. 

The  principle  of  tbe  Brennan  torpedo  ia  as  follows.  Tbe  torpedo 
contain  a  two  drums  ur*>n  which  a  large  amount  of  pianoforte  wire 
ia  wound.  One  end  of  the  wire  from  each  drum  is  taken  to  large 
drama  ashore,  which  are  revolved  by  a  steam-engine.  By  winding 
np  on  the  large  drams  ashore  a  rotatory  motion  is  imparted  to  the 
drums  in  the  torpedo,  which  by  means  of  gearing  revolve  two  screw 
propellers,  and  those  drive  the  torpedo  through  the  water.  The 
torpedo  can  be  steered  from  ths  shore  in  soy  direction,  by  winding 
on  one  drum  faster  than  ths  other,  which  alteration  in  motion 
moves  a  vertical  rudder  on  ths  torpedo. 

The  Ericsson  torpedo  is  a  long  fish-shaped  weapon,  mads  of 
wood,  and  weighted  ao  as  to  havs  little  or  no  buoyancy.  Ths 
chsrge  is  contained  in  a  metal  case  at  ths  fors  end.  It  is  pro- 
pelled by  a  charge  of  gunpowder,  out  of  a  aubroarins  gun  fixed 
in  the  bows  of  a  ship.  Its  range  is  about  800  feet,  and  it  fires 
on  impact 

Outrigger,  Drifting,  and  Touting  Torpedo**.  —Before  th e  introdnc 
tion  of  the  Whitehead,  veassls  armed  with  torpedoes  were  prinei- 
pslly  supplied  with  ths  outrigger  torpedo.  The  explosive  is  con- 
tained in  s  metal  c»h>  secured  to  the  end  of  a  steel  or  wooden  pole, 
which  lies  fors  snd  sft  in  the  vessel  carrying  it  The  pole  can  be 
n;;Kt-d  out  until  ths  torpedo  is  submerged  a  short  distsnce  ahead  of 
the  vessel,  and  is  fired  on  contact  with  ths  enemy's  side,  either  by 
an  operator  in  the  boat  completing  ths  electric  circnit,  or  by  ths 
circuit  being  completed  by  a  circuit  closer  iu  ths  torpedo.  In 
rivers,  or  iJacea  with  a  current,  drifting  torpedoes  csn  be  usod. 
They  should  be  suspended  from  floats,  and  arranged  in  groups  or 


Torpf  do 


pairs  connected  together  by  a  rope,  so  tbst  they  may  catch  across 
ths  bowa.of  a  vessel  at  anchor.  They  csn  be  fired  sftsr  a  givan 
Ispse  of  time  by  clockwork  snd  other  devices,  or  csn  b»  so  arranged 
that  the  firing  arrangement  is  released  on  a  catch  being  withdrawn 
by  the  action  of  a  propeller  wheel,  wbich  remaius  stationary  as 
long  as  the  torpedo  drifts  with  the  current,  but  is  revolved  by  the 
force  of  the  current  when  the  torpedo  is  stopped.  Towing  torpedoes 
are  constructed  to  diverge  from  either  side  of  a  ship  when  towed, 
which  is  affected  by  shaping  ths  torpedo  like  an  otter.  The  torpedo 
tows  on  the  surface,  and,  on  striking  a  ship's  side,  ths  head  con- 
taining tbe  charge  drops  off,  and  fires  as  its  weight  tautens  a  line 
connecting  it  to  tbe  body. 


Torpedo  Boat*.  —Tbe  peat  improvements  made  of  late  years  in 
schine  gnns  hsvs  rendered  the  outrigger  snd  towing  torpedo  of 
little  value  for  torpedo  boats,  ss  it  would  "be  almost  impossible  to 


approach  a  vessel  near  enough  to  use  them  before  the  boat  would 
be  destroyed  by  the  storm  of  missiles  which  would  bs  fired  st  her. 
All  torpedo  hosts  under  construction,  and  most  of  those  already 
completed,  are  therefore  srmed  with  the  Whitehead  torpedo.  A 
modem  torpedo  boat  is  built  entirely  of  steel,  the  plates  often  not 
exceeding  ^v  inch  in  thickness,  ss,  in  order  to  jjet  the  necessary 
high  speed,  the  minimum  of  weight  consistent  with  the  necessary 
strength  is  of  the  first  importance.  There  are  three  classes  of  hosts, 
known  as  first,  second,  snd  third.  The  first  sre  capablo  of  keeping 
the  sea  on  their  own  account ;  ths  second  are  for  ^ 


the  scs  on  their  own  account ;  ths  second  sre  for 
and  ths  third  csn  be  carried  on  board  a  ship. 

The  following  table  gives  the  dimensions  and 
boat  of  each  type:— 


Type  at 

boat. 

Lenjlli. 

Beam. 

J*  ' 

Kools. 

IndksuS 
Marie 

•t  Full 

Bolfrr 
IS  per 
Inch. 

Dtoanca  tkni 
csn  »tc»m  wltli 
Coal  carries  el 

FaD  1  Hair 

Ft. 

Ft.  la. 

tons. 

Knots. 

Knots. 

1  |4  tlaVM  . 

1st 

IS  • 

AS 

n 

1130 

I4« 

soo 

»eoo 

2d  flna*,. 

ss 

II  » 

SO 

♦SO 

1»S 

1*4 

400 

MeltM... 

M 

I  S 

It* 

us 

iso 

tto 

100 

*so 

other  details  of  a 


Ths  boilsrs  and  machinery  are  protected  by  coal,  and  an  armoured 
tower  protects  ths  steering  gesr  snd  telegraphs  for  controlling  tbs 
enginea 

Terpcrfo  Neit.  — Ths  introduction  of  ths  modern  torpedo  boat  haa  Torpedo 
caused  great  attention  to  bs  'paid  to  any  mesne  which  will  protect  nets, 
a  ship  from  ths  torpedo.  Most  nations  are  adopting  steel-wire 
netting,  suspended  from  booms  attached  to  ths  ship's  aids,  ths  booms 
keeping  the  nets  sufficiently  far  off  to  prevent  any  damige  being 
done  to  the  bottom  by  tbo  explosion  of  the  largest  charge  carried 
by  a  Whitehead.  This  netting,  besides  being  euro  be  nous  and 
heavy,  cannot  be  used  unless  ths  ship  is  atetionary  or  nearly  ao,  aa 
that  in  many  cases  it  would  be  useless,  but  for  ships  at  anchor  it 
is  of  great  value.  Increased  cellular  subdivision  is  also  being  given 
to  ships  under  eonslroctioa.  and  special  vessels,  called  "torpedo 
catchers,''  are  being  built  by  most  nstions.  A  torpedo  catcher 
is  a  vessel  of  superior  sin  and  strength,  but  with  the  same  high 
speed  as  a  torpedo  boat,  the  principal  arm  of  tbe  torpedo  catcher 
being  msehiue  guns.  (B.  P.  O.) 

TORQUATUa    See  Makliub. 

TORQUAY,  a  watering  place  of  England,  is  finely 
aitnated  on  the  northern  recess  of  Tor  Bay,  Devonshire, 
and  on  the  Dartmouth  and  Torbay  branch  of  the  Great 
Western  Railway,  12  miles  north  of  Dartmouth,  23  south 
of  Exeter,  and  220  west  south  west  of  London.  Owing 
to  the  beauty  of  its  aite  and  the  equability  of  its  climate, 
it  ia  the  favourite  watering-place  of  Devon,  and,  being 
aereened  by  lofty  bills  on  the  north,  east,  and  west,  and 
open  to  the  sea  breezes  of  tbe  south,  it  has  a  high  reputa- 
tion asa  winter  resi- 
dence. The  tem- 
perature aeldom 
rises  as  high  as 
70*  in  summer  or 
falls  below  freezing 
point  in  winter 
The  lower  ground 
is  occupied  by 
shops,  hotels,  and 
the  plainer  class  of 
houses,  while  man- 
sions and  villas 
occupy  the  pictur- 
esque acclivities  of 
the  well-wooded 
limestone  cliffs, 
commanding  u 
great  variety  of 
fine  viewe.  There 

are  still  some  remains  of  the  original  Torre  abbey, 
founded  for  Pnemonatratensians  by  William,  Lord  Brewer, 
in  1196.  They  stand  to  the  north  of  the  modern  man- 
sion, but,  with  the  exception  of  a  beautiful  pointed-arch 
portal,  are  of  comparatively  small  importance.  On  tbe 
south  of  the  gateway  ia  ao  old  13th-century  building, 
known  as  the  Spanish  barn.  On  Chapel  Hill  are  the 
remains  of  a  chapel  of  the  12th  century,  dedicated  to  St 
Michael,  supposed  to  have  formerly  belonged  to  the  abbey. 
St  Saviour 'a  parish  church  of  Tor-Mohun,  or  Tormobatn, 
an  ancient  stone  structure,  was  restored  in  1874.  The 
old  church  at  St  Mary  Church,  to  the  north  of  Torquay, 
has  been  rebuilt  in  tho  Early  Decorated  atyle ;  and  in 
1871  a  new  tower  was  also  erected  as  a  memorial  to  Dr 
Phillpotte,  bishop  of  Exeter,  who  with  his  wife  is  buried 
in  the  churchyard.  St  John's  church,  by  Street,  is  a  very 
fine  example  of  modern  Gothic    Among  the  principal 
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secular  buildings  are  the  town-hall  with  square  tower 
(1853),  the  post-office  (1865),  the  museum  of  the  natural 
history  aociety  (1874),  the  theatre  and  opera-house  (1880), 
the  county  police  court,  the  market,  and  the  schools  of  art 
and  science  (extended  in  1887).  There  are  a  number  of 
beuevolent  institutions,  including  the  Torbay  infirmary  and 
dispensary  (1843),  the  homoeopathic  dispensary  (1848),  the 
Western  hospital  for  consumption  (1852),  Crypt  House 
institution  for  invalid  ladies  (1854),  and  the  Mildmay 
home  for  incurable  consumptives  (1886).  In  .1886  the 
local  board  purchased  from  the  lord  of  the  manor,  at  a 
cost  of  £85,000,  the  harbours,  piers,  baths,  assembly  rooms, 
Jcc,  including  60  acred  of  pleasure  grounds  and  open 
apace*.  The  town  is  supplied  with  water  from  the  Dart- 
moor hills,  16  miles  distant,  at  a  cost  of  £120,000. 
There  is  a  convenient  harbour,  extended  in  1870  at  a 
cost  of  £70,000,  and  having  a  depth  of  over  20  feet  at 
low  water.  The  principal  imports  are  coals,  timber,  and 
slates,  and  the  principal  exports  are  stones  of  the  Transi- 
tion limestone  or  Devonshire  marble,  which  is  much  valued 
for  building  purposes.  In  the  town  are  a  number  of 
marble-polishing  works.  Terra-cotta  ware  of  very  fine 
quality  is  also  manufactured  from  a  deposit  of  clay  at 
Watcombe  and  at  Hele.  The  population  of  the  urban 
sanitary  district  (Tormoham  with  Torquay,  area  1465 
acres)  in  18?1  was  21,657,  and  in  1881  it  was  24,767. 

There  was  a  village  at  Torre  exen  before  the  foundation  of  the 
abbey,  and  in  the  neighbourhood  of  Torre  are  remain*  of  Roman 
occupation.  The  manor  was  granted  by  William  the  Conqueror  to 
Kichard  de  Bruvere  or  de  Brewere,  and  was  lubaequcntly  known 
as  Tor  Brewer.  After  the  defeat  of  the  Spanish  Armada,  Don 
Pedro's  galloy  was  brought  into  Torbajr;  and  William,  prince  of 
Orange,  landed  at  Torbay  5th  November  1688.  The  bay  was  a 
rtndeiTous  for  the  British  fleet  during  the  war  with  France,  and 
the  first  good  houses  at  Torquay  wore  built  for  the  officer*.  Until 
half  a  century  ago  it  was  an  insignificant  fishing  village. 

See  Bltwllt  »  Panorama  tf  Tory Mjr,  ISM,  and  While's  Hiilari  0/  rereeajr,  1878. 

TORQUEMADA,  Jcan  de  (1388-1468),  or  rather 
Johannes  de  Tdrrecremata,  -cardinal,  was  born  at 
Valladolid  in  1388,  and  at  an  early  age  joined  the  Do- 
minican order,  early  distinguishing  himself  for  learning 
and  devotion.  In  1415  he  accompanied  the  general  of  his 
order  to  the  council  of  Constance,  whence  he  proceeded 
to  Paris  for  study,  and  took  his  doctor's  degree  in  1423. 
After  teaching  for  some  time  in  Paris,  be  became  prior  of 
the  Dominican  house  first  in  Valladolid  and  then  in 
Toledo.  In  1431  Pope  Eugenius  IV.  called  him  to  Rome 
and  made  him  "magistcr  sancti  palatii."  At  the  council 
of  Basel  he  was  one  of  the  ablest  and  most  prominent 
supporters  of  the  view  of  the  Roman  curia,  and  he  was 
rewarded  with  a  cardinal's  hat  in  1439.  He  died  in 
1468. 

His  principal  works  are  In  Gi-atiani  D<cretum  Cowmrnlarii,  4 
vols.,  >enice,  1578;  Ezpotitio  Brevis  et  Uttiii  mper  Toto  Psalterio, 
Mainz,  1474;  Qumstionu  Spirituales  lupcr  Evatigdia  Totiiu  Anni, 
Brixen,  1498;  Sumina  Ecclauistica,  Salamanca,  1550.  The  last- 
named  work  has  the  following  topics: — (1)  De  Universs  EcclesU; 
(2)  De  Ecclesia  Romans  et  Pontificis  Prinutu ;  (3)  De  Universalis 
bus  Conciliis;  (4)  De  Schismaticis  et  H«rcticU. 

TORQUEMADA,  Tomas  de,  inquisitor-general  for 
Castile  and  Leon,  was  born  early  in  the  15th  century,  and 
died  in  1498.  When  called  to  the  work  with  which  his 
name  is  so  unenviably  associated  he  was  prior  of  the 
Dominican  house  in  Segovia.    See  Inquisition. 

TORRE  ANNUNZIATA,  a  town  of  Italy,  in  the  pro- 
vince of  Naples,  12 i  miles  south-east  from  that  city, 
on  the  Bay  of  Naples,  at  the  southern  base  of  Vesuvius. 
The  inhabitants  are  mainly  occupied  in  fishing  and  in 
a  brisk  coasting  trade ;  there  are  also  manufactures  of 
arms,  paper,  and  macaroni.  The  population  in  1881  was 
20,060. 

TORRE  DEL  GRECO,  a  town  of  Italy,  in  the  province 
of  Naples,  7^  miles  to  the  south  east  of  that  city,  lies 


at  the  south  west  foot  of  Vesuvius,  on  the  shore  of  the 
Bay  of  Naples.  It  is  built  chiefly  of  lava,  and  stands  on 
the  lava  stream  of  1631,  which  destroyed  two  thirds  of 
the  older  town.  Great  damage  was  done  by  the  erup- 
tions of  1737  and  1794,  when  immense  streams  of  lsva 
flowed  through  the  town  into  the  sea ;  the  earthquake 
of  1857  and  the  eruption  of  December  8,  1861,  were 
even  more  destructive.  After  each  disaster  the  people 
have  returned  and  repaired  the  ruin,  the  advantage  de- 
rived from  the  rich  land  on  the  flanks  of  the  volcano 
and  the  proximity  to  the  sea  and  to  Naples  being  more 
than  enough  to  overcome  apprehensions  of  danger.  In 
the  outskirts  are  many  beautiful  villas  and  gardens.  The 
inhabitant*  are  largely  employed  in  fishing  (tunny,  oyster, 
sardine,  and  especially  coral),  and  the  neighbourhood  is 
famed  for  its  fruit  and  wine.  The  population  in  1881 
was  21,588. 

TORREY.  John  (1796-1873),  a  distinguished  American 
botanist,  was  a  member  of  an  old  New  England  family 
which  contributed  several  officers  to  the  War  of  Independ- 
ence.   He  was  born  at  New  York,  and  spent  his  school 
days  there,  save  for  the  concluding  year  at  Boston.  When 
he  was  15  or  16  years  of  age  his  father  received  a  prison 
appointment  at  Greenwich,  and  there  he  made  the  ac- 
quaintance of  Amos  Eaton,  one  of  the  foremost  pioneers 
of  natural  history  studios  and  popular  science  teaching  in 
America.    He  thus  learned  the  elements  of  botany,  as 
well  as  somethiug  of  mineralogy  and  chemistry,  so  deter- 
mining the  studies  of  his  life.    In  1815  he  commenced  the 
study  of  medicine,  meanwhile  finding  time  to  prepare  his 
first  catalogue  of  plants,  and  to  establish  a  correspondence 
with  American  and  foreign  botanists,  and  in  1818  he  com- 
menced practice.    Stimulated  by  Elliott's  account  of  the 
flora  of  South  Carolina  and  Georgia,  Torrey  commenced  a 
systematic  account  of  the  botany  of  the  Northern  States, 
of  which  the  first  and  only  volume  appeared  in  1824.  In 
the  same  year  he  obtained  the  chair  of  chemistry  and 
geology  at  West  Point  military  academy,  whence  he  was 
translated  three  years  later  to  the  chemical  professorship 
in  the  college  of  physicians,  New  York.    He  next  de- 
scribed the  collections  of  the   first  exploration  of  the 
Colorado  Territory,  so  laying  the  foundation  of  all  subse- 
quent work  upon  the  flora  of  the  Rocky  Mountains.  In 
these  years  he  also  monographed  the  sedges,  and  did  good 
service  in  substituting  the  natural  for  the  Linnsan  system. 
In  1836  he  was  appointed  botanist  to  the  State  of  New 
York,  producing  his  Flora  of  the  State  in  1843;  while 
from  1838-43  he  carried  on  the  publication  of  the  earlier 
portions  of  Flora  of  North  America,  with  tho  assistance  of 
his  pupil  Asa  Gray.    Becoming  more  and  more  immersed 
in  chemical  labours,  which  from  1857  passed  partly  and 
eoon  completely  into  those  of  U.S.  assayer,  he  notwith- 
standing continued  to  accumulate  and  work  up  masse*  of 
material  for  this  vast  undertaking,  which  still  awaits  com- 
pletion at  the  hands  of  his  colleague  and  successor,  Prof. 
Gray.    He  evinced  a  continued  interest  in  botanical  teach- 
ing, and  made  over  his  valuable  herbarium  and  library  to 
Columbia  College  two  or  three  years  before  his  death.  He 
will  be  remembered  not  only  as  the  father  of  American " 
systematic  botany,  and  an  accurate  ar.d  faithful,  if  some- 
what excessively  cautious,  investigator,  but  also  as  an 
eminent  teacher,  and  for  an  excellence  of  personal  char- 
acter and  simplicity  of  beliefs  much  resembling  Faraday's. 
His  memory  is  literally  kept  green  by  tho  beautiful  Con- 
iferous geous  Torrtya,  and  his  labours  commemorated  and 
continued  in  the  valuable  memoirs  of  the  Torrey  Botanical 
Club, 

See  Gray,  in  Sillinian't  Journal,  1873. 

TORRICELLL  Evangelista  (1608-1647),  pbyniciat 
and  mathematician,  was  born  at  Faenza,  October  15,  1608. 
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Left  fatherless  at  an  early  age,  be  was  carefully  educated  ]  Tu-sboscul,  Sieria  aVM  LttL  A,  rol.  rhi  p.  M*  1814); 

{Oder  the  care  of  hi*  uncle,  a  Camaldoleae  monk,  who  in  Montucle,  J7ML  At  .Ma/A.,  vet  tL;  Jlari>,  /ft*.  Ac  Aimm,  toL 
637  sent  him  to  Rome  to  profit  by  the  scientific  teachings  ir*  183' 
of  Benedetto  CasteUL  The  perusal  of  Galileo'*  Dvdoyki  TORRIGIANO,  PiETao  (c.  1470-1522),  a  Tlotentine 
delte  A'vope-  Seieme  (1638)  inspired  his  fertile  mind  with  1  **ulptor,  was,  according  to  Vasari,  one  of  the  group  of 
many  fresh  development*  of  the  new  mechanical  principles  I  talented  youths  who  studied  art  under  the  patronage  of 
there  «et  forth,  which  he  embodied  in  a  treatise  Dt  Hot*  Lorenzo  the  Magnificent  in  Florence.  .  Ben.  Cellini,  report, 
(printed  amongst  his  Opera  O'eotnttriea,  1644).  It* 
communication  by  Castelli  to  Galileo  in  1641  led  to  the 
adoption  a*  a  disciple  by  the  Florentine  sage  of  one  who 
seemed  not  unworthy  to  become  hi*  successor.  Torricelli 
accordingly,  repairing  to  Florence,  October  10,  1641, 
resided  with  Galileo,  and  acted  as  his  amanuensis  during 
the  three  remaining  months  of  his  life.  On  its  close  his 
contemplated  return  to  Rome  was  anticipated  by  his 
nomination  as  grand- ducal  mathematician  and  professor  of 
mathematics  in  the  Florentine  academy.  The  discovery 
which  ha*  peq)etuated  his  fame  was  made  in  1643. 
Galileo  had  failed  to  perceive  why  water  refuses  to  rise 
above  33  feet  in  a  closed  tube,  ft  occurred  to  Torricelli 
to  try  the  experiment  in  a  more  compendious  form.  The 
anticipated  result  ensued  that  the  suspended  column  of 
mercury  was  shorter  than  that  of  water  in  the  proportion 
of  its  greater  specific  gravity.  He  immediately  concluded 
both  to  be  sustained  by  atmospheric  pressure,  and  con- 
structed the  "jripbon  barometer  "  expressly  for  the  purpose 
of  measuring  its  fluctuations.  By  this  momentous  dis- 
covery the  obscuro  notion  of  a  f*ga  vaevi  was  banished 
from  physical  science,  and  its  progress  most  notably 
quickened.  The  mercurial  barometer  was  long  knowu  as 
the  "  Torricellian  tube,"  and  the  vacuum  it  includes  is  still 
designated  the  "  Torricellian  vacuum." 

The  publication  amongst  Torricelli'*  Optra  Gtometrita 
(Florence,  1644)  of  a  tract  on  the  properties  of  the  cycloid 
involved  him  in  a  controversy  with  Roberval,  who  accused 
him  of  plagiarizing  his  earlier  solution  of  the  problem  of 
its  quadrature.  There  seems,  however,  no  room  for  doubt 
that  Torricelli's  was  arrived  at  independently.  'The  matter 
was  still  in  debate  when  he  was  seized  with  fever  and 
pleurisy,  and  died  at  Florence,  after  twenty  days'  illness, 
October  25,  1647,  at  the  age  of  39.  He  was  buried  in 
San  Lorenzo,  and  a  commemorative  statue  of  hini  erected 
at  Faenza  in  1864.  He  was  of  a  singularly  amiable  dis- 
position, and  possessed  qualities  thr  most  felicitous  for  the 
investigation  of  nature.  Among  the  new  truths  detected 
by  him  was  the  valuable  mechanical  principle  that  if  any 
number  of  bodies  be  so  connected  that,  by  their  motion, 
their  centre  of  gravity  can  neither  ascend  nor  descend, 
then  those  bodies  are  in  equilibrium.  He  also  discovered 
the  remarkable  fact  that  the  parabolas  described  (in  a 
vacuum)  by  indefinitely  numerous  projectiles  discharged 

from  the  .same  point  with  equal  velocities,  but  in  all  -€2000  for  Henry  YIII.'s  tomb, 
directions,  are  situated  within  a  paraboloid  which  is  a  ,  from  internal  evidence  to  lor 
tangent  to  all  of  them.  His  theorem  that  a  fluid  issues 
from  a  small  orifice  with  the  same  velocity  (friction  and 
atmospheric  resistance  apart)  which  it  would  have  acquired 
in  falling  through  the  depth  from  its  surface  is  of  funda- 
mental importance  in  hydraulics.  He  greatly  improved 
both  the  telescope  and  microscope,  and  invented  the  simple 
microscope  composed  of  a  globule  of  melted  glass.  Several 
large  object  lenses,  engraven  with  bis  name,  are  preserved 
at  Florence.  Ho  used  and  developed  Cavalieri's  method 
of  indivisibles. 

A  selection  from  Torricelli's  manuscripts  was  published  by 
Tommaao  Bonaventnrn  in  1715,  with  the  title  Istioiii  Actadnnitbc 
(Florence).  They  include  an  address  of  acknowledgment  on  bis 
admission  to  the  Aecademia  delta  Crneca.  His  essay  on  the 
inundations  of  the  Val  di  Chisna  was  printed  in  Roccolln  d' Avion 
dui  traUano  del  ilgto  dtIC  Acqut  (vol.  iv.  p.  115,  Florence,  1788) 
and  amongst  Oputcvli  Idrauliei  (roL  Hi.  p.  347,  Bologna,  1822)i 
For  his  III?,  see  Fabroni.  VU*  /talon,,*,  vol.  i.  p.  845;  Chin.s.i, ' 
Ultnt  fin  jui  Intditt  di  Era^UUa  TorriuW  'Faenza,  1864)  ; 


mg  a  conversation  with  Torrigiano,  relate*  that  he  and 
Michelangelo,  while  both  young,  were  copying  the  fresco* 
in  the  Carmine  chapel,  when  some  slighting  remark  made 
by  Michelangelo  so  enraged  the  violent  temper  of  Torri- 
giano that  he  struck  him  on  the  nose,  and  thus  caused 
that  disfigurement  which  is  so  conspicuous  in  ail  the 
portrait*  of  Michelangelo.  Soon  after  this*  Torrigiano 
visited  Rome,  and  helped  Piuturicchio  in  modelling  the 
elaborate  Ktucro  decorations  lti  the  Appartamentr  Borgia 
for  Alexander  VI.  After  some  time  spent  as  'a  hired 
soldier  in  the  service  of  different  states,  Torrigiano  was 
invited  to  England  to  execute  the  magnificent  tomb  for 
Henry  VI  f.  and  his  queen  which  still  exists  in  the.  lady 
chapel  of  Westminster  Abbey.  This  appears  to  have  been 
begun  before  the  death  of  Henry  VII.  in  1509,  but  was 
not  finished  till  1517.  It  consist*  of  two  colossal  recum- 
bent effigies  in  gilt  bronze  on  an  altar-tomb  of  black 
marble,  decorated  with  very  graceful  medallion*  of  the 
patron  saints  of  Henry  and  hi*  wife,  and  other  enrichments 
in  bronze.  The  two  effigies  are  well  modelled,  and  have 
life-like  but  not  too  realistic  portrait*.  CAfter  thi*  Torri- 
giano received  the  commission  for  the  altar,  rotable,  and 
baldacchino  which  Vtood  at  the  west,  outside  the  screen  of 
Henry  VIL's  tomb.  The  altar  had  marble  pilasters  at  the 
angles,  two  of  which  still  exist,  and  below  the  mensa  wsa 
a  life  sized  figure  of  the  dead  Christ  in  painted  terra  cotta. 
The  retablo  consisted  of  a  large  relief  of  the  Resurrection. 
The  baldacchino  was  of  marble,  with  enrichments  of  gilt 
bronze ;  part  of  its  frieze  still  exists,  as  do  also  a  large 
number  of  fragments  of  the  terra-cotta  angels  which  sur- 
mounted the  baldacchino  and  part*  of  the  large  figure  of 
ChriBt.  The  whole  of  this  work  wa*  destroyed  by  the 
Puritans  iu  the  17th  century.1  Henry  VIII.  also  com- 
missioned Torrigiano  to  make  him  a  magnificent  tomb, 
somewhat  similar  to  that  of  Henry  VII.,  but  one-fourth 
larger,  to  be  placed  in  a  chapel  at  Wikdsok  (y.v.);  it  was, 
however,  never  completed,  and  its  rich  bronze  was  melted 
by  the  Commonwealth,  together  with  that  of  Wolsey's  tomb. 
The  indentures  for  these  various  works  still  exist,  and  are 
printed  by  Neale,  WtttinituUr  Abbtt/,  London,  1818,  vol. 
i.  p.  54-59.  These  interesting  documents  are  written  in 
English,  and  iu  them  the  Florentine  is  called  "  Peter 
Torrysany."  For  Henry  VIL's  tomb  he  contracted  to 
£1500,  for  the  altar  and  its  fittings  £1000,  and 

Other  works  attributed 
orrigiano  are  the  tomb  of 
Margaret  of  Richmond,  mother  of  Henry  VIL,  in  the 
south  aisle  of  his  chapel,  and  a  terra-cotta  effigy  in  the 
chapel  of  the  Rolls. 

While  these  royal  works  were  going  on,  Torrigiano  vis- 
ited Florence  in  order  to  get  skilled  assistant*.  He  tried 
to  induce  Ben.  Cellini  to  come  to  England  to  help  him, 
but  Cellini  refused,  partly  from  bis  dislike  to  the  brutal 
and  swaggering  manners  of  Torrigiano,  and  also  because 
he  did  not  wish  to  live  among  "  such  beast*  as  the  Eng- 
lish." The  latter  part  of  Torrigiano'*  life  was  spent  in 
Spain,  especially  at  Seville,  where  some  terra  cotta  scul|>- 
ture  by  him  still  exist*.    His  violent  temper  got  him  into 

>  Au  old  drswing  still  e»irt»  .howing  this  elaWte  work  ;  it  h  en- 
graved in  the  Mtr»ryi*  A*3l,c,m<>,  London,  1848,  p.  2«7.  Many 
hundreds  of  fragments  of  this  terra-cotta  sculpture  were  fnun«l  a 
few  years  ago  trtndrt  under *he  floor  of  the  triforium  in  the  abbey  ; 
they  are  unfortunately  too  much  broken  and  Imperfect  to  be  nlteU 
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difficulties  with  the  authorities,  and  he  ended  his  life  in 
1522  in  the  prisons  of  the  Inquisition. 

TORSHOK,  a  district  town  of  Russia,  in  the  govern- 
ment of  Tver,  on  the  river  Tvertsa,  38  miles  by  rail  to  the 
south-west  of  the  Ostashkovo  station  of  the  8t  Petersburg 
and  Moscow  railway/^ It  dates  from  the  11th  century, 
and  the  very  name  ("  market-place  ")  shows  that  this  de- 
pendency of  Novgorod  was  a  commercial  centre.  It  was 
strongly  fortified  with  a  stone  wall,  which,  however,  only 
partially  protected  it  from  the  attacks  of  Mongols,  Lithu- 
anians, and  Poles.  Torahok  is  now  celebrated  in  Russia 
for  its  embroidered  leather-work  and  manufacture  of  travel- 
ling bags,  and  for  its  trade  in  corn  and  flour.  The  popu- 
lation in  1884  was  12,900. 

TORT,  as  a  word  of  art  in  the  law  of  England  and  the 
United  States,  is  the  name  of  civil  wrongs  (not  being 
merely  breaches  of  contract)  for  which  there  is  a  remedy 
by  action  in  courts  of  common  law  jurisdiction.  It  may 
be  said  to  correspond  approximately  to  the  term  "delict" 
in  Roman  law  and  the  systems  derived  from  it  ,  But  this 
is  only  a  rough  approximation.  For  in  English  usage 
tort  includes,  not  only  those  matters  which  in  Roman  law 
are  classed  under  obligations  guati  ex  delitto,  but  various 
others  which  Roman  or  modern  Continental  lawyers 
would  refer  to  the  law  of  ownership  or  real  rights,  and 
not  to  any  such  head -as  "  delict  "T^The  truth  is  that 
the  actual  development  of  tort  as  a  legal  genus  has 
been  purely  historical  and  to  no  small  extent  accidental 
Nothing  can  be  learnt,  of  course,  from  the  word  itself. 
It  is  merely  the  French  word  for  ".wrong,"  specialized 
into  a  technical  meaning  by  a  process  which  was  com- 
pleted only  in  the  latter  years  of  the  17  th  century  and  the 
earlier  of  the  18th. 

The  early  common  law  had  no  theory  of  obligations  in 
the  Roman  sense,  and  hardly  any  theory  of  contract  Its 
remedies  were  directed  either  to  the  restitution  of  some- 
thing which  the  defendant  unjustly  detained  from  the 
plaintiff — were  it  land,  goods,  or  money — or  to  the  repres- 
sion of  violent  wrongdoing.' JOnly  the  former  class  of 
remedies  was  purely- civil ;  the  latter  included  a  penal 
element  of  which  formal  traces  remained  long  after  the 
substance  had  vanished.  A  man  who  trespassed  on  his 
neighbour  with  force  and  arms  offended  the  king  as  well 
as  his  neighbour,  and  was  liable  not  only  to  pay  damages 
to  his  neighbour  but  to  make  a  fine  to  the  king.  Gradu- 
ally the  category  of  "  force  and  arms  "  was  held  to  include 
all  manner  of  direct  injuries  to  person,  land,  or  goods, 
though  the  force  might  consist  in  nothing  more  than  the 
bare  setting  foot  without  lawful  cause  on  the  soil  pos- 
sessed by  one's  neighbour.  But  this  was  still  a  long  way 
from  making  room  for  the  modern  growth  of  the  law  of 
torts.  *  The  decisive  opening  was  given  by  the  Statute  of 
Westminster,  which  enabled  actions  to  be  framed  "  on  the 
case  " — iri  cotuimili  cam, — that  is,  allowed  legal  remedies 
to  be  extended  by  analogy  to  the  forms  of  action  already 
recognized.  Now  those  forms  and  their  incidents  were 
archaic  and  inelastic  :  the  procedure  was  cumbrous,  and 
plaintiffs  were  liable  in  many  ways  to  irrational  and 
irreparable  discomfiture  The  more  modern  action  on  the 
case  was  free  from  these  drawbacks.  Hence  it  was  the 
aim  of  ingenious  pleaders  to  extend  the  action  on  the  case 
a3  much  as  possible  ;  and  so  successful  was  this  movement 
that  in  the  16th  century  a  special  form  of  "trespass  on 
the  case "  became,  under  the  name  of  auumptit,  the 
common  and  normal  method  of  enforcing  contracts  not 
made  by  deed,  and  remained  so  till  the  middle  of  tho 
present  century.  It  still  holds  its  place  in  those  Amer- 
ican States  where  the  old  forms  of  action  have  not  been 
abolished.  Note  that  "assumpsit"  had  become  a  sub- 
stantive title  of  the  law,  and  ww  consciously  referred  to 


its  proper  genus  of  contract,  before  the  genu*  or  order  of 
torts  was  formed.  Meanwhile  other  actions  on  the  case, 
framed  mostly  on  the  analogy  of  trespass,  but  partly  oo 
that  of  other  genetically  similar  remedies  of  the  old  law, 
were  applied  to  the  redress  of  miscellaneous  injuries  to 
person  or  property  which  for  one  and  another  reason  could 
not  be  touched,  or  could  not  be  conveniently  dealt  with, 
by  the  old  action  of  trespass  itself.  Some  of  these  actions 
on  the  case  acquired  fixed  forms  of  their  own  and  became 
distinct  species ;  others  did  not ;  there  remained  (and 
there  still  remans  in  theory)  an  undefined  region  of  \m- 
sible  new  actions  applying  the  principles  of  legal  right  and 
duty  to  new  exigencies  of  fact. 

The  extension  of  forms  of  remedy  grounded  on  trespass 
caused  those  forms  which  were  grounded  on  restitution  to 
fall  into  tho  background,  with  the  curious  result  that  in 
the  modern  common  law  nothing  is  left  answering  to  the 
vitulicatio  of  the  Roman  law.  We  have  an  elaborate  law 
of  property,  but  when  it  comes  to  the  practical  protection 
of  our  rights  we  find  that  we  can  recover  our  property 
only  by  complaining  of  a  wrong  done  to  our  possession  or 
right  to  possession.  The  law  puts  the  actual  possessor  in 
the  first  line,  and  allows  an  owner  definitely  out  of  posses 
aion  to  sue  only  for  "  injury  to  the  reversion,"  though  an 
owner  who  can  resume  possession  at  will  is  indeed  more 
favourably  treated/  Its  remedies  are  made  efficient,  hut 
at  the  cost  of  straining  the  theory  at  various  pointa 
Hence  many  difficulties  of  detail  and  much  obscurity  of 
principle.  The  distinction  between  dominium  and  oWi- 
gatio  exists,  of  course,  in  English  law,  but  it  is  peculiarly 
hard  for  an  English  lawyer,  with  the  usual  unsystematic 
training,  to  grasp  it  with  certainty  or  trace  it  with 
accuracy 

There  is  aiso  a  region  of  considerable  obscurity  about 
the  points  of  contact  between  contract  and  tort  The 
questions  thus  raised  are  too  technical  for  discussion  here. 
Since  pleadings  have  ceased  to  be  formal  they  are  much 
less  likely  to  arise ;  on  the  other  hand,  they  are  more 
likely,  in  the  exceptional  cases  where  they  may  still  arise, 
to  be  unexpected  and  baffling. 

For  the  practical  purpose*  of  modern  law  we  may  of  ride  torts  into 
three  group*, — wrongs  of  a  personal  character,  wrongs  affecting 
property,  and  wrong*  affecting  person  and  property,  either  or  both. 
Under  the  first  group  come  the  wrongs  of  physical  violence  and 
restraint,  namely,  assault  and  false  imprisonment;  then  tho  wrong 
done  to  men's  good  name  by  libel  and  slander,  in  which  kind  there 
are  sundry  curious  and  not  wholly  rational  distinctions;  and  we 
must  here  rather  than  elsewhere  count  deceit,  and  a  somewhat  ill- 
defined  class  of  wrongs  of  a  like  uature,  of  which  the  generic  mark 
is  the  necessary  presence  of  a  fraudulent  intention,  or  at  least  reck- 
less disregard  of  good  faith.  In  one  case,  that  of  malicious  prose- 
cution, evil  motivo  must  bo  shown;  in  fact,  tho  much-tormented 
word  "  malice  "  has  very  nearly  its  natural  and  ordinary  meaning. 
So-called  slander  of  title  belongs  to  this  class,  being  in  troth  a 
special  form  of  deceit.  Wilful  interference  with  the  exercise  of 
public  or  private  rights  may  be  an  actionable  wrong,  though  the 
competitive  exercise  of  like  rights,  is  none;  and  it  is  held,  though 
not  without  doubt,  that  procuring  s  person  to  break  his  contract 
for  one's  own  advantage  (for  example,  a  singer  engaged  by  a  rival 
opera  manager,  or  a  specially  skilled  workman  in  a  rival  factory) 
is  on  this  principle  a  wrong  to  the  other  contracting  party. 

With  regard  to  property  the  brood  rule  of  the  common  law  is 
that  a  man  meddles  with  whatever  belongs  to  others  at  bis  peril. 
This  hss  been  established  and  worked  out  only  through  a  series  of 
intricate  formal  distinctiona.  But  tho  result  is  that,  special  excep- 
tions excepted,  even  the  most  innocent  assumption  of  dominion 
without  a  real  title  makes  one  liable  to  the  true  owner. 

Wrongs  of  the  mixed  kind  affecting  both  person  and  property 
arise  from  the  use  of  one's  own  property,  or  the  doing  of  set*  lawful 
in  themselves,  in  a  manner  inconsistent  with  the  safety  and  con- 
venience of  others.  The  accustomed  heads  of  such  wrongs  are 
nuisance  and  negligence.  Generally  some  failure  in  due  diligence 
is  involved ;  but  in  some  cases  the  law  has,  on  grounds  of  general 
policy,  imposed  an  absolute  or  all  but  absolute  duty  of  avoiding 
harmful  results.  One  must  do  certain  things  at  ones  peril,  if  at 
all,  though  the  doing  of  them  is  not  in  itself  Unlawful ;  others  are 
done  not  at  one's  peril,  and  yet  under  a  wider  responsibility  than 
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tb  common  run  of  lawful  acts  It  U  not  wrong  to  maVe  an 
artificial  reservoir  of  water  on  onc't  own  land  ;  but  the  landowner 
»ho  does  no  must  answer  for  all  damage,  though  no  failure  in  duo 
diligence  be  shown,  if  the  water  escapes  by  any  cause  which  reason- 
llle  hnman  raro  could  j>os*ibly  hare  provided  agaiuat.  Again, 
the  occupier  of  a  placo  of  business  must  keep  it  in  safe  repair,  for 
the  IxntfH  of  customer*  aud  others  lawfully  coming  there;  and,  if 
tiirm  it  done  through  the  want  of  repair,  it  ia  no  excuse  for  him 
U  say  that  he  Itad  ongaged  an  apparently  competent  person  to 
keep  things  in  order.  These  aro  modern  principles  in  the  law,  and 
wem  to  have  hardly  yet  reached  their  full  development.  The' 
<l«ctrine  of  negligenco  is  also  mostly  modern.  Questions  of  much 
ioterest  and  difficulty  are  raised  by  "  contributory  negligence,"  i.e., 
when  it  is  alleged  by  way  of  defenco  that,  the  party  complaining 
wfTered  wholly  or  mainly  by  his  own  want  of  care.  The  true 
principle  appear*  to  be  that,  if  under  the  circumstances  the  harm 
tuffcrcd  by  the  plaintiff  was  the  natural  and  probable  consequence 
el  the  defendant's  want  of  care,  the  defendant  ia  liable, — and  this 
whether  the  plaintiff,  or  some  third  person,  has  or  has  not  in  any 
degree  contributed  to  tho  final  result  by  want  of  caie  on  his  own 
part,  or  eren  by  a  voluntary  act,  provided  that  the  act  be  such  as 
might  bare,  been  foreseen  and  expected.  Hut  if  the  plaintiff  has 
lion*  something  which,  though  induced  by  the  defendant's  default, 
was  not  a  natural  and  probable  consequence  of  it,  or  if  the  harm 
wffered  i»  due  to  some  act  of  a  third  person  which  could  not  have 
been  reasonably  foreseen  or  expectod,  then  the  defendant  will  not 
1*  liable. 

A  gri-at  number  of  si<ecial  duties  have  been  imposed  on  different 
of  persons—  public  officers,  undertakers  of  public  occupa- 


tions, and  so  forth  — by  modern  Acts  of  Parliament,  and  are  en  forc- 
ible by  penalties.  In  some  cases  tho  breach  of  audi  a  duty  confers 
a  separate  right  of  action  upon  a  person  who  thereby  suffer* 
ttinsajre,  in.  others  not,  according  to  what  apjieara  to  be  the  inten- 
tion of  tho  enactment    No  general  rule  can  be  laid  down. 

In  practice,  a  large  proportion  of  actionable  injuries,  especially 
injuries  by  negligence,  are  due  to  tho  acts  or  defaults  of  servants 
or  workmen,  from  ubom  no  substantial  redress  could  bo  obtained 
or  expected.  It  is  held  in  the  common  law,  and  appears  to  be 
held  in  all  modern  systems,  that  a  master  is  liable  for  the  acts  and 
defaults  of  the  servant*  employed  by  him,  provided  those  acta  or 
defaults  occur  in  the  courso  of  the  servant's  employment,  that  is, 
while  the  servant  is  about  the  master's  business,  and  acting  with 
a  view  to  the  master's  interest,  and  not  for  somo  different  private 
purpose  of  his  own.  But  a  man  is  not  generally  liable  lor  the 
conduct  of  an  "independent  contractor" — a  person  who  under- 
takes to  do  or  get  done  certain  work,  but  not  to  bo  under  the 
employer'a  control  as  to  tho  manner  of  doing  it.  One  may  be  so 
liable,  however,  in  virtue  of  special  duties  attached  to  particular 
Mtuations  by  positive  rules  of  law.  When  a  servant  is  injured  by 
the  act  or  default  of  another  servant  working  under  the  same 
employer,  the  general  rule  of  liability  has  been  largely  modified  in 
the  employer'*  favour,  on  grounds  which  have  neither  been  con- 
sistently expounded  nor  generally  roceived  as  satisfactory.  The 
Employers'  Liability  Art  of  JSSO  has  remedied  tho  most  obvious 
hardships  consequent  on  the  decisions,  but  only  by  way  of  particu- 
lar exceptions,  so  that  the  law  as  a  whole,  if  more  just  than  it  was, 
is  mnch  more  intricate,  aud  does  not  appear  to  rest  on  any  intel- 
ligible principle.  The  Scottish  courts  were  in  a  way  to  develop  a 
more  rational  doctrine,  but  the  House  of  Lords,  instead  of  adopting 
it,  forced  tho  law  of  Scotland  into  conformity  with  judgment* 
which  were  still  of  only  recent  authority  in  England.  The  subject, 
however,  has  given  trouble  everywhere,  and  legislative  experiments 
hire  been  tried  iu  many  Continental  countries.  See 
fapeit,  Commcrciul,  No.  21,  18S6. 

LUtroinrt. — There  sit  eevcrsl  modem  F.n^llth  and  American  text-books  on 
the  law  of  tori* : — C.  C  Aiitltknu.  WY.-t*<m  nit*/  ihtir  Rrmtdtt*,  bttny  a  Trtaiu*  on 
tit  Low  of  Tortt.  cd  ,  by  Horace.  Smith,  Lonilun,  16S7,  la.  8ro;  M.  M.  Blgclow. 
Ltadiag  C«»ra  ihi  ihf  Law  of  Tort,,  Button,  Maia.,  IbTJ,  la.  8vo:  Id..  EltnuMt  of 
tKt  Law  of  Tii'tJ,  id  ed.,  Bntion.  Maaa.  law,  am.  Svo.  C.  Collrtt  Manual  of  Iht 
Law  of  Tom  and  c/ Iht  Vtaturt  of  Itaiuajn,  nth  «t.,  Mi  dr»»,  IftS*.  «vo  ;  T  M. 
Cooltjr.  A  Ti  ntlu  on  Iht  Law  of  Torn,  Chman.  1S*">.  *vo ;  S  Haatlnm,  A  Tria- 
lut  »*  Torn,  London.  U.  Svo;  F.  Hllliard.  Tot  W*  of  Tori,  or  friratt 

■»o»9i,  '4th  «d..  Boston,  Mi.»«.  la.  8vo.  S  vola  ;  F.  T.  Fi«c>»«,  frinttplti  of 
the  Law  of  Tortt,  London,  isai,  Urn  ;  F.  Pollock.  The  Law  of  Tort%,  London.  1*87. 
»»«:  A.  t'ndcrhlll.  A  .Summdr  of  tht  Law,  of  Tons,  3d  cd.,  London,  1SSI,  Svo. 
There  art  aUo  wejl-knowr.  woii.t  of  a  wider  scope  which  touch  on  many  nans  of 
the  subject,  auch  as  that  of  Maync-nn  Parnate*:  and  monctrrapha  on  special 
paJt*.  inch  aa  tboae  on  Negligenco  by  Campbell,  Hciare  Smith,  Shearman  and 
kodneld,  and  Whirton,  and  Ihoae  on  Libel  and  Slander  by  Siarkle  (recent  «d/  by 
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_ake  Odgera.  The  Government  of  India  haa  taken  ettpt  to  culify 
the  lav  of  elvU  wrann  (Whitley  Stoke.,  TU  ino>o-/*dian  Code,).  The  general 
i-mitrjUonal  booka  (Etackstone  and  Kent,  and  the  later  adaptations  of  Hlac  katcno 
to  EnclaTKl)  are  of  Utile  oae,  aa  In  almoat  *very  branch  the  law  ha  a  been  Urcely 
developed  aad  modified  by  the  dccUona  of  the  last  fifty  yeaia.  (F.  PO.) 

TORTOISE  Of  the  three  names  generally  used  for 
this  order  of  reptiles,  viz.,  Tortoise,  Turtle,  and  Terrapin, 
the  first  is  derived  from  the  old  French  word  tortU,  i.e., 
twisted,  and  was  probably  applied  first  to  the  common 
European  species  on  account  of  its  curiously  bent  fore- 


legs. Turtle  is  believed  to  be  a  corruption  of  the 
word,  but  the  origin  of  the  name  terrapin  is  unknown  : 
since  the  time  of  tho  navigators  of  the  16th  centuty  it  has 
been  in  general  use  for  freshwater  species  of  the  tropics, 
and  especially  for  those  of  the  New  World.  The  name 
tortoise  is  now  generally  applied  to  the  terrestrial  members 
of  this  group  of  animals,  and  that  of  turtle  to  those  which 
live  in  the  sea  or  pass  a  great  part  of  their  existence  in 
fresh  water. 

Tortoises  and  turtles  constitute  one  of  the  orders  of 
Rep  tiles,,  the  Chtlonia.  They  are  characterized  by  having 
the  trunk  of  the  body  incased  in  a  more  or  less  ossified 
carapace,  which  consists  of  a  dorsal  more  or  less  convex 
portion,  and  of  a  flat'  ventral^  one,  the  so-called  plastron. 
These  portions  are  generally  more  or  less  firmly  united  on 
the  side,  but  leave  a  wide  opening  in  front  through  which 
the  head  and  neck  and  the  fore-limbs  protrude,  and  one 
behind  for  the  tail  and  hind-iimbs.  The  dorsal  carapace 
is  (with  the  exception  of  Sphart/U)  formed  by  the  dorsal 
vertebrae,  by  the  ribs  which  are  so  much  expanded  as  to 
form  sutures  with  each  other,  and  by  a  number  of  lateral 
dermal  ossifications  (marginals).  The  plastron  consists  of 
from  eight  to  eleven  more  or  less  dilated  dermal  bones,  the 
sternal  elements  of  higher  Verttbiala  being  absent.  This 
osseous  case  or  shell  receives  in  its  interior  .the  organs  of 
the  chest  and  abdomen,  the  humeral  and  pelvic  bones,  and 
the  muscles  for  the  humerus  and  femur.  In  many  species, 
especially  those  of  the  family  Tt»huli,iidtt,  or  tortoises 
proper,  the  neck  and  head  and  the  limbs  can  be  withdrawn 
within  the  shell,  the  cervical  and  the  proximal  caudal 
vertebra  retaining  their  mobility.  In  the  majority  of 
Chelonians  the  osseous  shell  ia  covered  with  a  hard  epider- 
moid coat,  which  is  divided  into  large  symmetrical  plates 
(commonly  called  "  tortoise-shell ".  in  those  species  from 
which  the  article  of  commerce  is  obtained),  which  can  be 
detached  from  the  underlying  bones.  These  epidermoid 
plates  do  not  correspond  in  arrangement  or  extent  with 
the  bones  of  the  carapace  ;  they  vary  considerably  in  form, 
and  are  therefore  generally  noticed  in  the  descriptions  of 
species.  Their  arrangement  and  terminology  may  bo 
learned  from  the  accompanying  illustrations  (figs.  1,  2). 

The  integuments  of  the  bead,  neck,  tail,  and  limbs  are 
either  Boft  and  smooth  or  tubercular  or  scaly,  the  tubercles 
and  scales  having  frequently  an  osseous  nucleus. 

Other  parts  also  of  the  skeleton  show  lemarkable  pecu- 
liarities, so  that  the  sometimes  very  fragmentary  remains 
of  Chelonians  can  almost  always  bo  recognized  as  such. 
All  the  bones  of  the  skull  are  suturally  united,  with  the 
exception  of  the  mandible  and  hyoid  bone  ;  the  dentary 
portion  of  the  mandible  consists  of  one  bono  only.  The 
pectoral  arch  is  composed  of  the  scapula,  with  which  Jhe 
precoracoid  is  united,  and  the  coracoid.  Clavicles  (cpi- 
plastra)  are  represented  by  the  anterior  elements  of  the 
plastron.    Two  pairs  of  limbs  aro  invariably  present. 

All  Chelonians  possess  a  tail,  which  is  generally  short, 
but  sometimes  elongate,  and  always  provided  with  strong 
muscles  at  the  base.  No  Chelonian  possesses  teeth  ;  but 
their  jaws  are  provided  with  horny  sheaths,  with  hard  and 
sharp  edges,  forming  a  beak  like  that  of  a  parrot. 

The  number  of  Chelonians  known  at  present  may  be 
estimated  at  about  220,  the  freshwater  species  being  far 
|  the  most  numerous,  and  abundarft  in  well- watered  districts 
|  of  the  tropical  and  subtropical  zones.  Their  number  and 
variety  decrease  beyond  the  tropics,  and  in  the  north  they 
disappear  entirely  about  the  50th  parallel  in  the  western 
and  about  the  56th  in  the  eastern  hemisphere,  whilst  in 
the  southern  hemisphere  the  terrestrial  forms  seem  to 
advance  to  36*  S.  hit  only.  The  marine  turtles,  which 
are  spread  over  the  whole  of  the  equatorial  and  subtropical 

stray  beyond  those  limits.    As  in  other  )Qg 
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of  Reptita,  tbe  mo»t  specialized  and  the  largest 
_ jtn  restricted  to  the  tropic*  (with  the  exception  of 
J/atnekmmyt) ,  but,  unlike  lizards  or  snakes,  Cbelooien* 


Fig.  1. 
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are  unable  to  exist  in  sterile  districts  or  at  great  altitudes. 
Chelonians  are  strictly  animals  of  plains,  or  at  least  of  low 
country. 

Chelonians  show  a  great  divergence  in  their  mode  of 
life, — some  living  constantly  on  land,  others  having  partly 
terrestrial  partly  aquatic  habits,  others  again  rarely  leav- 
ing the  water  or  the  sea.  The  first-mentioned,  the  land 
tortoises  proper,  have  short  club-sbaped  feet  with  blunt 
daws,  and  a  very  convex,  heavy,  completely  ossified  shell. 
In  tbe  freshwater  forms  the  joints  of  the  limb  bones  are 
much  more  mobile,  the  digits  distinct,  armed  with  sharp 
claws,  and  united  by  a  membrane  or  web  ;  their  shell  is 
less  convex,  and  is  flattened,  and  more  or  less  extensive 
areas  may  remain  cartilaginous  to  lessen  its  specific  gravity. 
As  a  rule,  the  degree  of  development  of  the  interdigital 
web  and  of  convexity  of  the  shell  indicates  the  prevalence 
of  aquatic  or  terrestrial  babita  of  a  species  of  terrapin. 
Finally,  the  marine  tifttles  have  paddle-shaped  limbs  re- 
sembling thot*e  of  Cetaceans. 

Land  tortoises  are  sufficiently  protected  by  their  cara 
pace,  and  therefore  have  no  need  of  any  special  modi 
fication  of  structure  by  means  of  which  their  appearance 
would  be  assimilated  to  the  surroundings,  and^  thus  give 
them  additional  aecurity  from  their 


ever,  are  but  few  in  number :  tbe  large  cat*  of  South 
America  am  said  to  be  able  to  tear  them  out  of  the  shell 
with  their  claws  ;  and  tbe  ancient  tale  of  iEschylus  having 
been  killed  by  a  tortoise  carried  aloft  by  an  eagle  and 
dropped  oo  the  head  of  the  unfortunate  poet  seems  to  bo 
founded  on  the  fact  that  tortoises  are  a  favourite  prey 
of  tbe  LSmmergeyer  (Gypaelus),  which  has  tbe  babit  of 
dropping  tbem  from  a  height  on  rocks  in  'order  to  break 
the  shell.  Oo  tbe  other  hand,  among  the  carnivorous 
terrapins  and  freshwater  turtles  instances  of  protective 
resemblance  are  not  scarce,  and  may  even  attain  to  a  high 
degree  of  specialization,  a*  in  Chtlyt ;  their  shells  offer 
them  less  protection,  and  their  enemies  (crocodiles  and 
alligators)  are  more  numerous ;  they  also  require  this 
special  provision  to  enable  them  to  approach  or  seize  their 
prey  with  greater  ease.  The  colours  of  land  tortoises  are 
generally  plain  or  in  simple  patterns,  whilst  those  of  many 
terrapins  are  singularly  varied,  bright,  and  beautiful. 

Chelonians  are  diurnal  animals  ;  only  a  few  are  active 
during  tbe  night,  habitually  or  on  special  occasions,  as, 
for  instauce,  during  oviposition.  Land  tortoises  are  alow 
in- all  their  movements,  but  all  kinds  living  in  water  can 
execute  extremely  rapid  motions,  either  to  seize  tbeir  prey 
or  to  escape  from  danger.  All  Chelonians  are  stationary, 
residing  throughout  the  year  in  the  same  locality,  with  the 
exception  of  the  marine  turtles,  which  periodically  migrate 
to  their  breeding  stations.  Species  inhabiting  temperate 
regions  hibernate. 

Chelonians  possess  great  tenacity  of  life,  surviving 
injuries  to  which  other  Reptiles  would  succumb  in  a  short 
time.  Tbe  heart  of  a  decapitated  tortoise  continues  to 
beat  for  many  hours  after  every  drop  of  blood  has  been 
drained  from  the  body,  and  the  muscles  of  the  trunk  and 
head  show  signs  of  reflex  action  twenty-four  hours  after 
tbe  severance  of  the  spinal  cord.  The  longevity  of  tor- 
toises is  likewise  a  well-known  fact,  to  which  reference  will 
again  be  made. 

Land  tortoises,  a  few  terrapins,  and  some  of  the  marine 
turtles  are  herbivorous,  the  others  carnivorous,  their  prey 
consisting  chiefly  of  fish,  frogs,  and  other  small  aquatic 
animals. 

All  Chelonians  are  oviparous,  and  the  eggs  are  generally 
covered  with  a  hard  shell. 

In  the  system 1  proposed  by  Du  merit  and  Bibron,  and 
afterwards  modified  by  Gray  and  Strauch,  the  Chelonians 
are  arranged  according  to  their  mode  of  life,  and  divided 
into  terrestrial,  paludine,  fluviatile,  and  marine  forms. 
However  natural  such  an  arrangement  may  appear  at  first, 
a  more  careful  examination  proves  it  to  be  (as  all  arrange- 
ments based  solely  upon  the  mode  of  life)  at  variance  with 
the  structural  affinities,  whether  the  recent  forms  alone  be 
considered  or  the  fossil  as  well.  The  division  of  the  bulk 
of  the  order  into  Cryptodira  and  Pleurodira,  as  suggested 
by  Agassiz,  Cope,  and  Riitimeyer,  was  a  decided  progress, 
as  is  also  the  elimination  of  the  suborders  Athcca  and 
Trionychoidea  recently  proposed  by  Cope  and  Baur. 

•The  order  of  Chelonians  may  then  be  divided  into  tho 
following  suborders  and  families : 2 — 

8UB0BDKR  I.  ATHEOfi. 
Vertebra)  and  ribs  free,  separated  from  a  bony  sxoskeltton. 

Family' 1.  Sfharoidjl 
Limbs  paddle-shaped,  clswles* :  phalanges  without  conayles. 
Plastron  reduced  to  an  annular  series  of  eight  small  bone*.  £xo- 
skeleton  consisting  of  numerous  small  bony  plates  arranged  like* 
mosaic.  Pelagic. 

Oennt :  DtrmaiocAtlfi  (8ph*r*it). 

FoeaM  f mars  :  P**p*»phorut  (Pliocene),  PniotfharyU  (Cn 
(Cretaceous).  PitpfoJirm-al  (Triaaalc). 

1  The  more  important  works  on  thla  order  of  Replllea  have 
enumerated  in  the  article  Rirnia,  vol.  xx.  p.  HO 

•  Only  the  more  important  and  beat  known  of  the 
are  admitted  into  this  synopsis. 
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SUBOKDKR  II.  TESTUDINATA.  , 

Dorsal  vertebra  and  riba  Immovably  united  and  expanded  into 
boo-  plates  forming  a  carapace,  which  is  bordered  by  a  complete 
tent,  of  marginal  bones.  Kpiplastra  (clavicles)  in  contact  with 
hyoflastra;  entoplastrou  (interclavielt),  if  present,  oval,  rbom. 
boiual  or  Tshancd.  Sacral  and  caudal  rib*  articnlatiuc  with  the 
'    and  the  neural  arch.    Digit,  with  not  mora  than  three 


Series  A.  CKTFTODIBA. 
Neck  retractile  by  a  sigmoid  curve  in  a  vertical  plane.  Pelvia 
not  anchyloaed  to  tho  carapaco  anil  plastron.    Barely  one  or  two 
epidermic  scutes  (intergnlar)  in  addition  to  the  normal  six  paira. 
Gnour  A.  Digitate. 
Digits  short  or  moderately  elongate ;  phalange*  with  condyle*; 
claws  four  or  five.    Keck  completely  retractile. 

Family  1.  Testvdiwds. 
Piastre!  bona*  uine.    Nuchal  bone  without  eoatiform  processes. 
Carapace  with  epidermic  ecutea.     Caudal  vertobne  procalooa. 
Tropical  and  temperate  zone*,  with  the  exception  of  Australia. 

Recent  genera : 

»»J.  E»$t,  CYtfnto.  ifaataria,  Trtlmde,  lfoux>pat.  Ci*>nt,  PfrU. 


cene). 

Family  2.  Platykteunidx. 
Plastral  boue*  nine,  a  Nuchal  bone  without  costiform  processes. 
Carapaco  with  epidermic  scute*.  »  Caudal  vertebra  mostly  opistho- 
cralous.    Indian  region.' 


Family  8.  Baexidjb. 

Plastral  boue*  eleven,  mesoplastra  being  present.  Nuchal  bone 
without  eoatiform  processes.  Carapace  with  epidermic  scutes. 
Caudal  vertebra  opisthocrelous. 

Foull  genera:  ffatfthtlf  (Jutaasle);  Barn  a  (Eocene) 

Family  4.  Cueltdrida. 

Plastral  bones  nine.  Nuchal  bone  with  long  costiform  process?*, 
extending  below  the  marginals.  Carapace  with  epidermic  scutes. 
Caudal  vertebra  mostly  opisthocotloua.  Northern  and  tropical 
American  regions. 

Recent  genera:  OtdpJra,  Ifatroc/fmmp*. 

fuuii  grous:  TifiviMrintin  (Cretaceoue). 

Family  5.  Stauisotypid*  (Boulcngcr). 

Plastral  bones  nine.  Nuchal  bone  with  short  costiform  pro- 
cesses, extending  below  tbo  marginal*.  Carapace  with  epidermic 
acute*.    Caudal  rcrtebrre  proccelon*.    Central-American  district. 

Govern :  Ataerottpitt,  Claudtat. 

Family  6.  Cinostermida. 

Piaatral  bones  eight,  the  entoplastron  being  absent.  Nuchal 
bene  with  short  costiform  processes,  extending  below  the  marginals. 
Carapace  with  epidermic  scutes.  Caudal  vertebra  proccelou*. 
Northern  and  tropical  American  regions. 

CcaCi*:  Araatothc'tt,  Cimtittuvr*. 

Family  7.  PaeiDorRioHtCHiD*  (Boulenger). 

Shell  without  epidermic  scutes. 

"    sncra:  PuaJairtfuft  and  AnaUlta  (Eocene). 

Gnovi-  B.  Pinnate, 
paddle  ahsped ;  phalanges  without  condyles;  claws  one 
or  two.    Neck  imperfectly  rotrnctile;  cervical  vertebra  short, 
mostly  articulated  by  amphiarthroais. 

Family  8.  Ciieloxid*. 
Plastral  bones  nine.     Nuchal  without  costiform 
Carapace  with  enidorraic  scutes.    Hyo-  aud  hypo-plnstra 
ing  meaially.>  1  elagic. 


Papplotr'at  (Miocene  and  Eocene) 

Series  D.  PLECBODISA. 
Neck  not  retractile,  bending  laterally.    Pelvis  anchyloscd  to  the 
carapace  and  plastron.    When  epidermic  scutes  aio  present,  one  or 
two  iutergulars  in  addition  to  the  normal  plastral  scntes. 

Family  1.  Chelydidx. 
Plastral  bones  nine.    Carapace  with  epidermic  scutes.  Limbs 
with  four  or  five  claws.     Australian  aud  tropical  American 
region*. 

Recant  senersi  Plattmft,  CAe/rmri,  Eluaa,  Cktltdtoa,  UptttpH-  Ill**,- 
*ud*u,  Chf'll. 

V°wtl  cine.a:  PlatvcM,$  (Jumuk),  Cva>ptJ<xh<l ,t  (Joiaailc),  tffcfMp 
(Juristic),  XaiatMrpha  (Eocene), 

Family  2.  Pelojieddbidjl 

Plastral  bones  eleven,  mesoplaatra  being  present.  Carapace 
with  epidermic  scutes.  Limbs  with  four  or  hve  claw*.  Afncau 
and  tropical  American  regions. 

Recent  Miners;  Pthmtdata,  Sttruii4trv$,  Dumtrilta,  Pcttetiumil,  Petto- 

.Fouol  lenara:  Ptearotttraum  (Creticeom,  Eocene),  Buhremf  (Crciacccni), 


Faniily  S.  Cakettochblttub* 
Plastral  bonea  nine.    No  epidermic  scutes  on  the  euell.  .  Limb* 
paddle-shaped,  with  only  two  clawe.    New  Guinea, 
Genu:  Carmuachtln. 

Family  4.  Miolaxiida  (Boalenger). 
Candal  vertebra  opisthoccelou*  ;  tail  long  and  encased  in  a  bony 
sheath.  Australia. 
Foaall  geaaa  :  Mitlmim  (Pleistocene). 

Suborder  III.  TRIONYCHOIDEA. 
Dorsal  vertebra  and  rib*  immovably  united,  forming  a  carapace; 
no  pygal  plate  ;  marginal  plates  absent  or  forming  an  incomplete 
series.  Plastron  formed  of  nine  bonea,  ejtiplaatra  separated  from 
the  hyoplastra  by  the  entoplastron,  which  is  H-sha'ped,  without 
lougitudinal  procesa.  8acral  and  caudal  riba  attached  to  transversa 
process©*  of  the  neural  arch.  Fourth  <Ugit  with  four  or  live 
phalange*. 

Family  1.  Trioxychii)*.  _ 
No  epidermic  scutes.    Limbs  with  three  elawaT*  Indian,  African, 
and  American  regions. 
Genera :  C*Ura,  nrpiaih,ra,  rXw-r,  Cptlmeftat,  Bmpi*. 

We  add  a  few  notes  on  such  of  the  genera  enumerated 
in  this  synopsis  as  have  some  special  interest  attached  to 
them,  either  from  a  scientific  or  an  economic  point  of  view. 

The  family  Sphargidm  is  represented  in  the  recent  fauna  by  a 
single  species,  Dermalochclys  or  Sphargi*  coriacea,'  the  Leathery 
Turtle,  the  range  of  which  extends  over  the  tropical  and  subtropical 
sea*  of  both  hemispheres,  and  which  occasionally  stray*  into  tbo 
northern  parts  of  tne  Atlantic,  its  occurrence  on  the  British  coast 
having  been  recorded  three  or  four  time*  within  the  hut  century. 
It  differs  from  all  other  Chelouian*  by  it*  rarapac*  being  formed 
by  ossifications  of  the  skin  only.  Neither  the  vertebra  nor  the 
riba  enter  into  it*  formation;  the  latter  remaiu  free,  and  are  not 
particularly  dilated.  During  the  life  of  the  animal  the  carapace  is 
flexible  like  thick  leather,  the  bony  deposit*  being  arranged  liko 
mosaic,  with  several  longitudinal  ridges  of  larger  osseous  tubercles. 
The  limbs  are,  as  in  other  marine  turtles,  paddle-  or  fin-shaped,  the 
anterior  much  longer  thsn  the  posterior,  and  all  destitute  of  claws. 
This  turtle  is  probably  the  largest  living  Chelouian,  exceeding  6 
feet  in  length.  Tho  names  Tcstudo  Igra,  Sphargis  mercurialu,  kc, 
have  reference  to  the  myth  that  the  shell  of  this  or  son 
turtle  was  used  by  Mercury  in  his  construction  of  the  lyre. 

The  family  Tuludinxdm  is  composed  of  an  unbroken  seri  . 
thoroughly  aqnatic  freshwater  tortoise*  like  Dtnnattmys  and 
Batagur  to  tho  tortoises  which  live  exclusively  on  land  and  are 
perfectly  helpless  in  water.    In  the  Central -American  genu*  Der- 
malemv,  the  digits  are  very  broadly  webbed,  the  epidermic  scutes  are 
thin,  and  the  nose  is  much  produced.-characters  which,  together 
with  the  strong  depression  of  the  shell,  give  these  'errapins  some- 
what the  aspect  of  tho  freshwater  turtles  or  Trionythidm.  They 
feed  exclusively  upou  leaves,  grass,  and  especially  fruit,  and  are 
eaten  by  the  natives.    Of  the  freshwater  tortois»«  of  the  Old  World 
the  most  thoroughly  aquatic  are  the  Batigurs,  which  inhabit  tha 
East  Indies,  and  attaiu  to  a  length  of  2  feet    Like  their  American 
representative,  Der»jw(e.»y*,  they  aie  essentially  herbivorous,  and 
their  flesh  is  e-aten.    The  geuus  Clcmmys  is  extrcmelv  abundant  in 
species,  most  of  which  are  of  small  size,  and  elegantly  ornamented 
with  symmetrical  markings  of  bright  colour.    Tne  majority  of  the 
species  occur  in  North  America  and  Mexico,  and  are  of  amphibious 
habits.    Only  ono  species,  C.  lepreta,  inhabits  southern  Europe. 
A  second  European  specie*  belongs  to  tho  genus  Emyt,  B.  orbi- 
cularis, which,  towards  tho  cud  of  the  Quaternary  period  appears 
to  hsvo  been  distributed  over  a  great  i>*rt  of  northern  Europe, 
remains  having  been  found  in  peat  in  England,  Belgium,  Denmark, 
and  Sweden.    Its  hsbitat  is  uow  restricted  to  southern  Europe, 
south-western  Asis,  aud  north-western  Africa;  but  singularly  it 
has  survived  in  a  few  isolated  northern  stations,  for  instance,  M 
the  neighbourhood  of  Berlin  and  Kbnigsberg,  although  it  is  thero 
j  on  the  verge  of  extinction.    Tho  mobility  of  the  lobes  of  the 
!  plastron,  which  distinguishes  Emyt  from  Clcmmyt,  is  earned  a 
degree  further  in  the  North-American  genua  Cisturfo,  the  Box 
Tortoise;  this  terrapin  possesses  a  hinge  in  the  plastron,  rendering 
its  anterior  and  posterior  portions  movable,  and  converting  them 
into  lids  by  which  the  openings  of  the  shell  can  be  completely 
closed  when  thtf-head  snd  limbs  are  retracted.    A  similar  protective 
apparatus  exists  in  the  tortoises  of  the  gruus  CwusUmum.    In  the 
African  terrestrial  genus  Cimjxis  it  is  the  posUnor  portion  of  tho 
carapace  that  is  movable,  and  separated  trom  the  anterior  by  a 
hinge.    Tnie  land  tortoises,  Taludo,  occur  in  Afncs,  southern 
Europe  southern  Asia,  South  America,  snd  the  southern  parte  of 
North  America.    Those  best  known  in  Europe  are  Tatudc ,  grxca 
and  the  Moorish  Tortoise,  Tatudo  tnauritunica,  largo  numbers  or 
which  are  imported  into  the  United  Kingdom,  chiefly  from  Morocco. 
Bat  the  mostinteresting  are  the  gigantic  tortoue*  which  formerly 
inhabited  in  extreme  abundance  the  Maacarena  and  OataWM 
Islands,  and  are  new  on  the  verge  of  extinction,  or  have  actually 
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At  the  time  of  their  discovery  t\><m  islands  wen  I  870  ft,  anu,  although  known  to  have  been  more  thau  eighty  vean. 

,  therefore,  I  olu^  wsj  etill  grovring  at  the  time  ofits  deatli.  Thor*  ii  no  evident* 


uninhabited  by  njau.or  «W  ]vgc  inwumal ;  the  tortoises,  t 


to  abow  that  any  of  this*  tortoise*  wero 
indigenous  in  theSoycliollea;  the  apeci- 
men*  kept  there  in  a  •emi-donieitie*te<d 
aUto  have  been  either  directly  im$>orteJ 
from  Aldabn  or  are  the  descendant*  of 
imported  individuals. 

The  family  of  Ckeludnda  include* 
freshwater  tortoise*,  which  ax*  knowu 
names  of  ! 


Fio.  3.-Alll««tor  Terrapin  {ChrifJra  k^,),,,). 

rnjoysd  perfect  security;  and  this,  a*  well  a*  their  extraordinary' 
<irgr«e  of  longevity,  accounts  for  their  enormous  aizo  and  fkeir  large 
number*.  They  could  be  captured  in  any  quantity  with  the  greatest 
within  a  few  days,  and  proved  to  the  ships'  companie*  who 


their  long  voyages  had  to  subsist  mainly  on.  «a!t 
welcomo  addition  tn  their  tabfi?.    They  could  be 


carried  iu 


n«  4  Loggerhead  (On 

the  hold  of  a  ship,  without  food,  for  months,  and  were  slangutered 
a*  occasion  required,  each  tortoise  yielding,  according  to  size,  from 
85  to  300  pound*  of  excellent  and  wholesome  meat.  Under  these 
circumstances  the  numbers  of  these  helpless  creatures  decreased  ho 
rapidly  that  in  the  beginning  of  this  century  their  extermination 
was  accomplished  in  trie  Mawarcuc*,  aud  now  only  a  few  remain 
in  a  wild  state  in  Aldabra  and  in  some  of  the  islands  of  the  Gala- 
ja^oji  group.  Singularly,  the  majority  of  these  islands  were  in- 
habit*! each  by  one  or  more  peculiar  forma,  specifically  diatinct 


Flo.  t.— Gieen  Tertl*  {Clultw*  ftnirti*.  ^ 
from  those  of  the  other  islands.'   A  large  male  specimen  from 
Aldabra,  which  was  imported  into  Loudon  aomo  years  ago,  weighed 


of  central  Europe. 


the  names  of  Snappers  or  Alli- 
gator Terrapin*  (fig.  3),  ou  account  of 
their  ferocity  and  long  compressed 
crested  taiL  Thry  aro  now  confined 
to  North  America  east  of  the  Rocky 
Mountains,  Central  America,  and  north- 
west  South  America,  but  remains  of  two 
species  of  Chelydra,  closely  related  to 
their  recent  representative,  have  been 
found  in  the  Oligocehe  and  Miocene 
A  second  genus,  closely  allied  to  CKclydra, 


Macroclemmyt  temmindeii,  the  shell  of  which  attains  to  a  length  of 
3  feet,  and  which  is  the  largest  kuown  freshwater  Chelonian,  is 


restricted  to  the  river-systems  tributary  to  the  Gulf  of  Mexico. 

The  family  of  CinosUniidm  contain*  a  rather  large  number  of 
small-oiled  species,  distributed  from  the  northern  part*  of  tlio 
United  States  to  the  noithi.ru  parts  of  Brazil.  They  are  of 
amphibious  habits.  The  front  and  hind  lobes  of  the  plastron  are 
movable,  and  in  certain  species  of  CiuosUrtiutn  the  animal  can 
completely  shut  itself  up  in  its  shell. 

The  Oultmidm,  or  marine  turtles,  contain  but  few  species,  which 
are  referred  to  three  genera, — Caouaua,  Chtlont,  and  CartUa. 
Their  limbs  are  wholly  modified  into  paddles,  by  means  of  which 
they  can  propel  themselves  with  extraordinary  rapidity  through 
the  water,  but  which  are  entirely  unfit  for  locomotion  on  land, 
whero  the  progress  of  these  animals  is  as  awkward  ns  that  of  a. 
seal.  Thstoes  are  enclosed  in  a  common  skin,  out  of  which  only 
one  or  two  claws  project.  The  carapace  is  broad  and  much  dc- 
inesaed,  so  that  when  the  turtles  are  surprised  on  shore  and  turned 


>  iu.  «.— HasrkieiU  Tanle  (Cerrtis  uit»rieort). 

over  on  tneir  back,  they  cani.ot  regain  their  natural  position. 
Their  capture  forms  a  regular  pursuit  wherever  they  occur  in  any 
numbers.  Comparatively  few  ate  caught  in  the  open  era,  other* 
in  stake  nets,  nut  the  majority  are  intercepted  at  well-known 
periods  and  localities  wher«  they  go  ashore  to  deposit  their 
Theso  are  very  nuruoroas,  from  100  to  250  being  produced  by 
female,  and  buried  by  her  iu  the  aand ;  they  are  eagerly  searched 
for  and  eaten.  Som»  of  the  marine  turtles  are  highly  esteemed 
for  the  delicacy  of  theii  meat  and  of  the  gelatinous  skinny  parts  of 
their  neck  aud  fina;  otliers  yield  oil,  and  other*  again  the  tortoise- 
shell  of  commerce.  Probably  the  largest  of  these  marine  turtles  is 
the  Loggerhead  {Caouana),  which  I'Osncssvs  fifteen  vertebral  and 
costal  shields,  and  occur*  in  the  Atlaulic  as  well  as 


in  the  Indian  J00gie 


» 
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Ocean  (fig.  4).  It  il  carnivorous,  feeding  on  Bah,  molluscs,  ud 
enutaceana,  and  not  esteemed  ■•  food,  although  it  is  oaten  by  the 
attire  fishermen,  j  A  "great  part  of  the  turtle-oil  which  fiudi  its 


T 10  7. — IT\e  Uaumata  <CA«f>'  Jlmbriata),  with  aide  Tiew  of  head,  and 
•c porato  view  o(  plastron. 

way  into  the  market  is  obtained  f'ora  the  Atlantic  species  of  this 
genus;  also  tortoiseahell  of  an  inferior  quality  is  obtained  from  it. 


The  Green  Turtle  (fig.  5), 
which  yields  the  mate- 
rials for  the  celebrated 
soap,  belongs  to  the 
genus  Chtlimia;  it  is  dis- 
tinguished from  Caeuana 
by  baring  thirteen  ver- 
tebral and  costal  shields 
only,  which  are  not  im- 
bricate.   These  animals 


are  herbivorous,  fording 
ou  marine  Atgm  oi.lv ; 
they  occur  in  the  Indo- 
I'acificand Atlantic;  and, 
tlthough  several  specie* 
iiare  been  distinguished, 
they  all  may  possibly  be 
rrferable  to  one  only. 
The  turtle  imported  into 
Europe    comes  chiefly 


Fie.  a.— Upper  View  of  the  Turtle  of  the  Euphrates  (TVie»yx  ruphratieo). 

firm  the  West  Indies.  Instances  are  recorded  of  the  flesh  of  this 
species  baring  acquired  poiaonoua  qualities.  The  Hawksbill  Turtle, 
Cartiia  (fig  <l),  so  named  from  its  rather  elongato  Hnd  compressed 


curved  upper  jaw,  does  not  reach  the  same  site  as  the  other  turtles, 
and  is  readily  recognized  by  the  thirteen  imbricate  icutea  of  it* 
carapace.   It  seems  to  be  more  abundant  in  the  Indian  than  in  the 

Atlantic  Oconn,  but  is  »  ....   , 

plentiful  only  in  certain  ^  scarcer  at 

localities.  As,  however, 
these  turtle*  always  re- 
sort to  the  locality  where 
they  were  born,  or  where 
they  have  been  wont  to 
propagate  their  kind, and 
aa  their  capture  is  very 
profitable,  they  become 


scarcer 
place*  where  they  are 
known  to  have  bean 
abundant  formerly.  If 
the  plates  of  tortoise- 
ahell are  detached  from 
the  animal  when  decom- 
position has  set  in,  their 
colour  becomes  clouded 
and  milky,  and  hence 
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the  cruel  expedient  is  resorted  to  of  suspending  the  turtle  over  fire 
till  heat  make*  the  shields  start  from  the  bony  part  of  the  cara- 
pace, after  which  the  creature  ia  permitted  to  escape  to  the  water. 
There  is  no  doubt  that  turtles  thus  allowed  to  escape  to  the  water 
after  such  an  operation  ma/  survive  ;  but  it  ia  very  improbable  that 
the  epidermal  shields  are  ever  sufficiently  regenerated  to  be  fit  for 
use.  At  Celebes,  whence  the  finest  tortoisesbell  ia  exported  to 
China,  tho  natives  kill  the  turtle  by  blow*  on  the  head,  aud  immerse 
the  shell  in  boiling  water  to  detach  the  plates;  dry  heat  is  only 
resorted  to  by  the  unskilful.  The  natives  eat  the  flesh  of  this 
tuitlc,  but  it  is  unpalatable  to  Europeans;  the  egg*,  however,  are 
regarded  as  equal  to  those  of  tho  other  turtle*. 

Of  the  family  Chelydidm  the  most  remarkable  type  ia  the 
Matamata,  Ctulyt  Jlmbriata,  a  native  of  the  Guianas  and  northern 
Brazil  (fig.  7).  In  it*  strongly  depressed  and  fiat  head,  long  tuba- 
like snout,  weak  jaws,  minute  eye*,  skinny  tentacles,  it  bear*  a 
striking  similarity  to  tho  Surinam  toad,  Pipa  amerieana,  which 
inhabits  the  same  countries.  The  neck  it  very  broad  and  depressed, 
and  fringed  with  foliated  tentacle*,  floating  in  the  water  like  some 
vegetable  growth,  whilst  the  rough  bossed  carapace  resembles  a 
etoue, — sn  appearance  which  evidently  ia  of  as  great  uae  to  this 
creature  in  escaping  the  observation  of  it*  enemies  aa  in  alluring  to 
it  unsuspicious  animala  on  which  it  feed*. 

The  family  of  Carellochelydidm  contains  a  tingle  genua,  CartUo- 
ekelyt,  quite  recently  discovered  in  the  Fly  river,  New  Guinea,  and 
exhibiting  a  remarkable  combination  of  characters.  Its  limb*  are 
formed  very  much  like  those  of  the  marine  turtles,  whilst  tho 
shell  lacks  epidermic  scutes,  a*  in  the  Trionychidm. 

In  the  freshwater  turtles,  or  Trionychidm  (tigs.  8  and  6),  the  cara- 
pace is  reduced  to  a  flat  disk,  which  ia  covered  with  soft  skin.  Tho 
neck  and  limbs  can  be  lodged  under  the  broad  skinny  border*  of 
the  carapace  ;  also  the  plastron  ia  very  imperfectly  ossified,  aud  some- 
times dilated  into  large  flexible  lobe*  which  may  cover  the  limb*. 
The  latter  are  much  flattened  and  broadly  webbed,  and  only  the 
three  inner  toe*  armed  with  claws.  The  jaws  are  concealed  under 
broad,  fleshy  lips,  the  nose  projecting  like  a  short  proboscis.  These 
turtles  are  carnivorous,  ana  very  ferocious;  when  they  want  to  bite 
or  aeite  their  prey  they  project  their  neck  and  head  with  lightning 
rapidity.  They  are  well  known  on  the  upper  Nile,  Euphrates, 
Ganges,  Vangtse-kiang,  and  Mississippi,  ana,  indeed,  distributed 
over  all  the  large  fresh  waUre  of  tho  geographical  region*  to  which 
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the*  riven  belong.  Some  of  the  specie*  exceed  e  length  of  S  feet 
In  the  United  States,  where  twospecics,  Trvmyx  muliens  and  Tt  ionyx 
ftrox,  occur,  the  flesh  of  the  Utter  U  ssid  to  be  tuoet  delicate  to  eat, 
far  surpassing  in  flaronr  that  of  the  green  tnrtle.       (A.  C  O.) 

TORTOISESHELL.  The  tortoiseshell  of  commerce 
consists  of  the  epidermic  plates  of  the  hawksbill  turtle, 
Carttta  imbricate.  The  plate*  of  the  back  or  carapace, 
technically  called  the  head,  are  13  in  number,  6  occupying 
the  centre,  flanked  by  4  on  each  side.  The.«e  overlap  each 
other  to  the  extent  of  one-third  of  their  whole  sue,  and 
hence  they  attain  a  large  size,  reaching  in  the  largest  to  8 
inches  by  13  inches,  and  weighing  as  much  as  9  ounces. 
The  carapace  has  also  'J  4  marginal  pieces,  called  hoofs  or 
claws,  forming  a  serrated  edge  round  it ;  but  these,  with 
the  plates  of  the  plastron,  or  belly,  are  of  inferior  value. 
The  plates  of  tortoiseshell  consist  of  horny  matter,  but 
they  are  harder,  more  brittle,  and  less  fibrous  than  ordinary 
horn.  Their  value  depends  on  the  rich  mottled  colours 
they  display — a  warm  translucent  yellow,  dashed  and 
spotted  with  rich  brown  tints — and  on  the  high  polish 
they  take  and  retain.  The  finest  tortoiseshell  is  obtained 
from  the  Eastern  Archipelago,  particularly  from  the  east 
coast  of  Celebes  to  New  Guinea ;  but  the  creature  is  found 
and  tortoiseshell  obtained  from  all  tropical  coasts,  large 
supplies  coming  from  the  West  Indian  Islands  and  Brazil. 

Tortoiseshell  is  worked  precisely  as  horn;  but,  owing  to  the 
high  value  of  the  material,  care  is  taken  to  prevent  any  waste  in 
its  working.  The  plates,  as  separated  bv  best  from  the  bouy 
skeleton,  are  keeled,  carved,  and  irregular  in  form.  They  are  first 
flattened  by  heat  and  pressure,  and  superficial  inequalities  sre 
rasped  away.  Being  harder  and  more  brittle  than  horn,  tortoise- 
shell  requires  careful  treatment  in  moulding  it  into  any  form,  and 
as  high  heat  tends  to  dsrken  snd  obscure  the  material  it  is  treated 
nt  as  low  a  heat  as  practicable.  For  many  purposes  it  is  necessary 
to  increase  the  thickness  or  to  sdd  to  the  auperbcisl  size  of  tortoise- 
shell,  and  this  is  readily  done  by  careful  cleaning  and  rasping  of 
the  surfaces  to  be  uuited,  softening  the  plates  in  boiling  water  or 
somotimes  by  dry  beat,  and  then  pressing  them  tightly  together 
by  means  of  heated  pincers  or  a  vice.  The  heat  softens  and 
liquefies  a  superficial  film  of  the  homy  material,  and  that  with  the 
prossnre  effects  a  perfect  nnion  of  the  surfaces  brought  together. 
Heat  snd  pressure  are  also  employed  to  mould  the  substance  into 
boxes  and  the  uuinerons  artificial  forma  into  which  it  is  made  up. 

Tortoiseihelt  has  been  •  prized  ornamental  material  from  very 
early  times.  It  was  one  of  the  highly  esteemed  treasures  of  the 
far  East  brought  to  ancient  Rome  by  way  of  Egypt,  and  it  was 
eagerly  sought  by  wealthy  Romans  as  *  veneer  for  their  rich 
furniture.  In  modern  times  it  is  most  characteristically  used  in 
the  elaborate  inlaying  of  cabinet  work  kuown  as  buhl  furniture. 
It  is  also  employed  as  a  veneer  for  small  boxes  and  frames.  I»  is 
rut  into  combs,  moulded  into  snuffboxes  and  other  small  boxes, 
formed  into  knife-handles,  and  worked  up  into  many  other  similar 
minor  articles.  The  plates  from  certain  other  tortoises,  known 
commercially  as  turtle-shell,  possess  a  certain  industrial  vslue,  but 
they  are  either  opaque  or  soft  and  leathery,  and  cannot  bo  mis- 
taken for  tortoiseshell.  A  close  imitation  of  tortoiseshell  can  be 
madr  by  staining  translucent  horn.    See  Conn,  vol  vi.  p.  176. 

TORTOLA    See  Viaoi»  Islands. 

TORTONA,  a  town  of  Italy,  in  the  province  of  Ales- 
sandria, on  the  right  bank  of  the  Scrivia,  at  the  northern 
foot  of  the  Apennines,  13  miles  to  the  east  of  Alessandria, 
•was  formerly  a  place  of  strength  until  its  fortifications 
•were  destroyed  by  the  French  after  Marengo  (1799);  the 
ramparts  are  now  turned  into  shady  promenades.  The 
cathedral,  erected  by  Philip. II.,  is  architecturally  uninter- 
esting," but  contains  a  remarkably  fine  Roman  sarcophagus. 
Silk-weaving,  tanning,  and  hat  making  are  the  chief  indus- 
tries ;  and  there  is  some  trade  in  wine  and  grain.  The 
population  in  1881  was  9023  (commune  14,442). 

Dcrinna  is  spoken  of  by  Strabo  as  one  of  the  most  important 
towns  of  Ligona,  and  is  alluded  to  by  Pliny  as  a  Roman  colony. 
In  the  Middle  Age*  it  was  zealously  attached  to  the  Guclphic 
cause,  on  which  accoant  it  was  twice  laid  waxte  by  Frederick 
Barbamsxa  (in  1165  and  1103). 

TORTOSA,  a  fortified  city  of  Spain,  in  the  province  of 
Tarragona,  and  40  mile*  by  rail  to  the  south-west  of  that 
town,  ia  picturesquely  situated  on  the  left  bank  of  the 


Ebro  (here  crossed  by  a  bridge  of  boats),  22  miles  abova 
its  mouth.  It  i»  for  the  most  |«rt  an  old  walled  town, 
with  narrow,  crooked,  and  ill-paved  streets ;  the  houses 
are  lofty,  and  massively  built  of  granite.  The  slope  on 
which  it  stands  ia  crowned  with  an  old  ruined  castle,  com- 
manding a  splendid  view.  The  cathedral  ia  a  cor.'picnous 
building  near  the  river ;  it  occupies  the  At*  of  a  mosque 
built  in  914  by  'Abd  alRahman  ;  the  present  structure, 
which  dates  from  1347,  has  its  Gothic  character*  disguised 
by  a  classical  facade  with  Ionic  pillars  and  much  tasteless 
modernization.  The  stalls  iu  the  choir,  carved  by  Cristo- 
bal de  Salamanca  in  1588-93,  and  the  sculpture  of  the 
pulpits,  as  well  as  the  ironwork  of  the  choir-railing  and 
some  of  the  precious  marbles  with  which  the  charts  ate 
adorned,  deserve  notice.  None  of  the  other  public  build- 
ings, which  include  an  episcopal  palace,  a  town-hall,  and 
numerous  churches,  require  special  mention.  The  manu- 
factures of  Tortosa  include  paper,  hats,  leather,  porcelain, 
majolica,  soap,  and  spirits.  There  is  an  important  fishery 
in  the  river,  and  an  active  trade  ia  carried  on  through  the 
harbour,  which  is  accessible  to  vessels  of  100  tons  burden, 
corn,  wine,  oil,  wool,  silk,  fruits,  and  liquorice  (a  specialty 
of  the  district)  being  among  the  leading  articles  of  export 
Near  Tortosa  aro  rich  quarries  of  marble  and  alabaster, 
and  the  whole  surrouuding  country  is  very  fertile  and 
beautiful.  The  population  within  the  municipal  boundaries 
in  1878  was  24,057. 

Tortosa,  the  Dcrton  of  Strabo  snd  the  Coloxia  Julia  Augusta 
Dtrtom  of  numerous  coins,  was  a  city  of  the  Ilercaoncs  in  Hispania 
Tarraconensio.  Under  the  Moors  it  became  a  place  of  great  import- 
ance a»  the  key  of  the  Ebro  valley.  It  was  taken  by  Louis  the 
Pious  in  811  (after  an  unsncccstful  siege  two  years  before),  but  was 
soon  recaptured.  Having  become  a  hannt  of  pirates,  and  exceed- 
ingly Injurious  to  Italian  commerce,  it  was  made  the  object  of  a 
crusade  proclaimed  by  Po|«  Eugeuius  III.  in  1U3.  and  was  accord- 
ingly captured  by  Raymond  Berengar,  assisteJ  bv  Templsrs,  Pi  sans, 
and  Genoese.  Tortosa  fell  into  the  hands  of  the  dnke  of  Orleans 
in  1708,  and  was  sgnin  surrendered  in  the  Wsr  of  Independence  in 
1811  to  the  French  under  Sucbot,  who  hold  it  till  18U. 

TORTURE  It  is  proposed  to  treat  in  this  place  not 
so  much  the  innumerable  modes  of  inflicting  pain  which 
have  been  from  time  to  time  devised  by  the  perverted 
ingenuity  of  man  as  the  subject  of  legal  torture  as  it 
existed  in  the  civilized  nations  of  antiquity  and  of  modern 
Europe,  that  is  to  say,  torture  inflicted  with  more  or  less 
appearance  of  legality  by  a  responsible  executive  or  jndi- 
cial  authority.  From  this  point  of  view  torture  was 
always  inflicted  for  one  of  two  purposes— (1)  as  a  means  of 
eliciting  evidence  from  a  witness  or  from  an  accused  person 
either  before  or  after  condemnation,  (2)  as  a  part  of  the 
punishment  Torture,  a*  a  part  of  the  punishment,  may  be 
regarded  as  including  every  kind  of  bodily  or  mental  pain 
beyond  what  is  necessary  for  the  safe  custody  of  the 
offender  (with  or  without  enforced  labour)  or  the  destruc- 
tion of  his  life, — in  the  language  of  Benthain,  an  njlielirt  as 
opposed  to  a  limp/e  punishment  Thus  the  unnecesiary 
sufferings  endured  in  English  prisons  before  tho  reforms 
of  Howard  (see  Howard  and  Prison  Discipline)  and  the 
drawing  and  quartering  in  the  old  executions  for  treason 
fall  without  any  straining  of  terms  under  tho  category  of 
torture.  The  whole  subject  is  now  one  of #  only  historical 
interest  as  far  as  Europe  is  concerned.  It  was,  however, 
up  to  a  comparatively  recent  date  an  integral  part  of 
the  law  of  most  countries  (to  which  England,  Aragoii, 
and  Sweden1  formed  honourable  exceptions),  an  much  a 
commonplace  of  law  as  trial  by  jury  in  England.  One 
reason  for  its  long  continuance  was  no  doubt  the  view 
taken  in  an  age  of  judicial  perjury*  that  truth  was  oi.ly  to 
be  attained  by  violent  means,  if  not  by  torture  then  by 
ordeal  or  trial  by  battle.    Speaking  generally,  torture  may 

1  Butevcninthesecountr.es  whatever  the  law  wa*,torture  c-rUinly 
existed  in  fact  •  Hallam,  .«/.*//*  Aj'-u  vol.     p  SvJ 
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be  said  to  have  succeeded  the  ordeal  and  trial  by  battle 
(compare  Ordial).  Where  these  are  found  in  full  vigour, 
as  in  the  capitularies  of  Charlemagne,  there  is  no  provision 
for  torture.  It  was  no  doubt  accepted  reluctantly,  but 
tolerated  in  the  absence  of  any  better  means  of  eliciting 
truth,  especially  in  cases  of  great  gravity,  on  the  illogical 
assumption  that  extraordinary  offenoes  must  be  met  by 
extraordinary  remedies. 

The  opinions  of  the  best  authorities  have  been  in  theory 
almost  unanimously  against  the  use  of  torture,  even  in  a 
system  where  it  was  as  completely  established  as  it  was  in 
Roman  law.  "  Tormenta,"  says  Cicero,1  in  words  which  it 
is  almost  impossible  to  translate  satisfactorily,  u  guberhat 
dolor,  regit  qusssitor,  flectit  libido,  corrumpit  spes,  infirmat 
raetus,  ut  in  tot  rerum  angustiis  nihil  veritati  loci  relinqua- 
tnr."  Seneca  says  bitterly,  "  it  forces  even  the  innocent  to 
lie."  St  Augustine1  recognizes  the  fallacy  of  torture.  "If," 
says  he,  "  the  accused  be  innocent,  he  will  undergo  for  an 
uncertain  crime  a  certain  punishment,  and  that  not  for 
having  committed  a  crime,  but  because  it  is  unknown 
whether  he  committed  it."  At  the  same  time  he  regards  it 
as  excused  by  its  necessity.  The  words  of  Ulpian,  in  the 
Digttt  of  Justinian,*  are  no  less  impressive.  "  The  torture 
(qitMstio)  is  not  to  be  regarded  as  wholly  deserving  or 
wholly  undeserving  of  confidence ;  indeed,  it  is  untrust- 
worthy, perilous,  and  deceptive.  For  most  men,  by  patience 
or  the  severity  of  the  torture,  come  so  to  despise  the  torture 
that  the  truth  cannot  be  elicited  from  them  ;  others  are  so 
impatient  that  they  will  lie  in  any  direction  rather  than 
suffer  the  torture  ;  so  it  happens  that  they  depose  to  con- 
tradictions and  accuse  not  only  themselves  but  others." 
Montaigne's 4  view  of  torture  as  a  part  of  the  punishment 
is  a  most  just  one  :— "  All  that  exceeds  a  simple  death 
appears  to  me  absolute  cruelty ;  neither  can  our  justice 
expect  that  he  whom  the  fear  of  being  executed  by  being 
beheaded  or  hanged  will  not  restrain  should  be  any  more 
awed  by  the  imagination  of  a  languishing  fire,  burning 
pincers,  or  the  wheel."  Montesquieu3  speaks  of  torture  in 
a  most  guarded  manner,  condemning  it,  but  without  giving 
as,  and  eulogizing  England  for  doing  without  it  The 
ras  condemned  by  Bayle  and  Voltaire  with  less 
Among  the  Italians,  Beccaria,8  Verri,7  and  Man- 
zoni'  will  be  found  to  contain  most  that  can  be  said  on  the 
subject.  The  influence  of  Becoaria  in  rendering  the  use 
of  torture  obsolete  was  undoubtedly  greater  than  that  of 
any  other  legal  reformer.  The  great  point  that  ho  makes 
is  the  unfair  incidence  of  torture,  as  persons'  minds  and 
bodies  differ  in  strength.  Moreover,  it  is,  says  ho,  to  con- 
found  all  relations  to  expect  that  a  man  should  be  both 
accuser  and  accused,  and  that  pain  should  be  the  test  of 
truth;  as  though  truth  resided  in  the  muscles  and  fibres 
of  a  wretch  under  torture.  The  result  of  the  torture  is 
simply  a  matter  of  calculation.  Given  the  force  of  the 
muscles  and  the  sensibility  of  the  nerves  of  an  innocent 
person,  it  is  required  to  find  the  degree  of  pain  necessary 
to  make  him  confess  himself  guilty  of  a  given  crime. 
Benthain's'  objection  to  torture  is  that  the  effect  is  exactly 
the  reverse  of  the  intention.  "  Upon  the  face  of  it,  and 
probably  enough  in  the  intention  of  the  framers,  the  object 
of  this  institution  was  the  protection  of  innocence;  the 
protection  of  guilt  and  the  aggravation  of  the  pressure 
upon  innocence  was  the  real  fruit  of  it."  The  apologists 
of  torture,  even  among  jurists,  are  not  numerous.  In  fact, 
theoretical  objections  to  it  are  often  urged  by  the  authors 
of  books  of  practice,  as  by  Damhouder,  Von  Rosbach,  Von 
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Boden,  and  Voet,  It  is  worthy  of  note,  however,  as  illu* 
trative  of  the  feeling  of  the  time,  that  even  Bacon  10  com- 
pares experiment  in  nature  to  torture  in  civil  matters  aa 
the  best  means  of  eliciting  truth.  Muyart  de  Vouglans  u 
derives  the  origin  of  torture  from  the  law  of  God.  •  Other 
apologists  are  Simancas,  bishop  of  Badajos.11  Engel,13  and 
in  England  Sir  R.  Wiseman.14 

Grttce. — The  opinion  of  Aristotle  was  in  favour  of 
torture  as  a  mode  of  proof.  It  is,  he  says,  a  kind  of 
evidence,  and  appears  to  carry  with  it  absolute  credibility 
because  a  kind  of  constraint  is  applied.  It  is  classed  as  one 
of  the  "  artless  persuasions"  (oTt^vat  »«ft€(«).,s^  At  Athens 
slaves,  and  probably  at  times  resident  aliens,  were  tortured, 
but  it  was  never  applied  to  free  citizens,16  such -application 
being  forbidden  by  a  psephimn  passed  in  the  archonship 
of  Scamandrius.  After  the  mutilation  of  the  Hennas  in 
415  B.C.  a  proposition  was  made,  but  not  carried,  that  it 
should  be  applied  to  two  senators  named  by  an  informer. 
In  this  particular  case  Andocides  gave  up  all  his  slaves  to 
be  tortured.17  Torture  was  sometimes  inflicted  in  open 
court.  The  rack  was  used  as  a  punishment  even  for  frco 
citizens.  Antiphon  was  put  to  death  by  this  means." 
Tho  torture  of  Niciaa  by  the  Syracusans  is  alluded  to  by 
Thucydides 18  as  an  event  likely  to  happen,  and  it  was  only 
in  order  to  avoid  the  possibility  of  inconvenient  disclosures 
that  he  was  put  to  death  without  torture.  Isocrates  and 
Lysias  refer  to  torture  under  the  generic  name  pf  <rrpi- 
/?Xox7js.  As  might  be  expected,  torture  was  frequently 
inflicted  by  the  Greek  despots,  and  both  Zeno  and  Anax- 
archus  are  said  to  have  been  put  to  it  by  such  irresponsible 
authorities.  At  Sparta  the  despot  Nabis  was  accustomed, 
as  we  learn  from  Polybius,10  to  put  persons  to  death  by  an 
instrument  of  torture  in  the  form  of  his  wife  Apega,  a 
mode  of  torture  no  doubt  resembling  tho  Jungjcrnkusx  once 
in  use  in  Germany. 

Rome. — The  Roman  system  was  the  basis  of  all  subse-, 
quent  European  systems  which  recognized  torture  as  a  part 
of  their  procedure.  The  law  of  torture  was  said  by  Cicero 
to  rest  originally  on  custom  (moret  majorum).  There  are 
frequent  allusions  to  it  in  the  classical  writers21  both  of 
the  republic  and  the  empire.  The  law,  as  it  existed  under 
tho  later  empire,  is  contained  mainly  in  the  titles  De 
Qujutiunibm  24  of  the  Diyett  and  the  Code*3 — the  former 
consisting  largely  of  opinions  from  the  Senlentiie  Receplx  of 
Paulus,*4  the  latter  being  for  the  most  part  merely  a  re- 
petition of  constitutions  contained  in  the Theodosian  Code.1* 
Both  substantive  law  and  procedure  were  dealt  with  by 
these  texts  of  Roman  law,  the  latter,  however,  not  as  fully 

'*  A'ov.  Org.,  bk.  I.  aph.  98.  In  the  Advancement  of  Learning,  bk. 
it.  cb.  4,  Bscon  collects  many  instances  of  constancy  i 

"  IntliUUs  du  Droit  Criminel,  Paris,  1757. 

"  De  Catholiei,  tntHtulitmilnu  Liber,  ad, 
H.vrua  aduicdHm  nectuariue,  Rome,  1675. 

»'  De  Terlura  ex  Fori*  ChriitianU  no*  pi  otcriaenda,  Leip-lc,  17S3. 

'*  Uwof  Lavs,  p.  122,  London.  1683. 

»  Bhti.,  L  15,  2d. 

"  The  opinion  of  Cicero  {De  Parlilionibus  Oratonit,  §  34),  that  it 
was  so  applied  at  Athens  and  Rhodes,  seems,  as  far  as  regards  Athens, 
not  to  be  justified  by  existing  evidence. 

"  See  Grot*,  Hist,  o/  Oretee,-  vol.  vii.  p.  274. 

19  See  Diet,  of  Antiq.,  t.r.  Bdffarst.  In  the  Ranteot  Aristophanes 
v.  617,  there  is  a  list  of  kinJa  of  torture,  and  the  wheel  in  alluded  to 
in  Lytittrala,  v.  846.  ,D  vi>.  £6.  **  xiii.  7. 

n  An  interesting  one,  illustrating  the  uselesnnets  of  torture  in  tlic 
face  of  courage  and  resolution,  is  the  abortive  result  of  the  torture  of 
a  Spanish  peasant  in  25  A,  D.  on  the  charge  of  befhg  the  murderer  ut 
Lucius  Plso  (Tac.,  Ann.,  iv.  45).  A  somewhat  similar  < 
in  Sicily,  Is  given  by  Valerius  Maximus,  bk.  iii.  c  iii. 
torture  of  Epichari.,  a  freed  woman,  U  described  ly  1 
xv.  67.  In  Pliny's  letter  to  Trajan  [Epitt.,  x.  97).  he 
having  put  to  the  torture  two  Christian  deaconesses  {minittr*). 

a  Qmestio  Included  the  whole  process  of  which  torture  was  a  part. 
In  the  words  of  Cujaciun.  "qusntio  est  interrogate  qun  fit  pei 
tormenta,  vel  de  reia.  vel  de  testihus  qui  facto  intervenUs*  dicuntur. 

«^,xlvilL18;C«f.,U.41.       »  v.  14,  15,  .6 
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as  in  medieval  code*,  a  large  discretion  bein^  left  to  tbe 
judges.  Torture  waa  need  both  in  civil  and  criminal  trials, 
but  in  the  former  only  upon  slaves  and  freedmen  or 
infamous  persons— each  as  gladiators— and  where  the 
truth  could  not  be  otherwise  elicited,  as  in  cases  affecting 
the  inheritance  (»y*  hertdxtarim).  Its  place  in  the  case 
of  free  citizens  was  taken  by  the  reference  to  the  oath 
of  the  party  (see  Oath).  During  the  republic  torture 
appears  to  have  been  confined  to  slaves  in  all  cases,  but 
with  the  empire  (according  to  Dion  Cassius  under  Tiberius) 
a  free  man  became  liable  to  it  if  accused  of  a  crime, 
though  not  as  a  witness.  If  a  Christian,  of  however 
high  a  condition,  he  was  subject  to  torture  during  the 
period  botween  the  edict  of  Diocletian  in  303  and  the 
edict  of  toleration  of  Galerius  in  311.  This  short  period 
excepted,  tho  liability  of  a  free  man  depended  upon  two 
conditions,  the  nature  of  the  accusation  and  the  rank  of 
tho  accused.  On  an  accusation  of  treason  every  one, 
whatever  his  rank,  was  liable  to  torture,  for  in  treason  the 
condition  of  all  was  equal.1  Tho  same  was  the  cose  of 
those  accused  of  sorcery  {magi),  who  were  regarded  as 
hunutni  generin  inimiri.*    A  wife  might  be  tortured  (bnt 


only 


after  her  slaves  had  been  put  to  the  torture)  if 
of  poisoning  her  husband.  In  accusations  of 
crimes  other  than  treason  or  sorcery,  certain  persons 
were  protected  by  tho  dignity  of  their  |K»ition  or  their 
tender  age.  Tho  main  exemptions  were  contained  in  a 
constitution  of  Diocletian  and  Maximian,  and  included 
soldiers,  nobles  of  a  particular  rank,  i.e.,  emititntittimi  and 
prrfretitrimi,  and  their  descendants  to  the  third  generation, 
and  ilewrio*f*  and  their  children  to  a  limited  extent— that 
is  to  say,  they  were  subject  to  tho  torture  of  the  plutnbatx 
in  certain  cases,  such  as  fraud  on  the  revenue  and  extor- 
tion. In  addition  to  these,  priests  (but  not  clergy  of  a 
lower  rank),  children  under  fourteen,  and  pregnant  women 
were  exempt  A  free  man  could  be  tortured  only  where' 
he  had  been  inconsistent  in  his  depositions.  No  one  waa 
to  bo  chained  in  prison  before  trial,  uor  could  a  prisoner  be 
tortured  while  awaiting  trial.  The  rules  as  to  the  torturo 
of  slaves  were  numerous  and  precise.  It  was  a  maxim  of 
Roman  law  that  torture  of  slaves  was  the  most  efficacious 
means  of  obtaining  truth.1  They  could  be  tortured  either 
as  accused  or  as  witnesses,  but  against  their  masters  only 
in  accusations  of  treason,  adultery,  frauds  on  the  revenue, 
coining,  and  similar  offences  (which  were  regarded  as  a 
species  of  treason),  attempts  by  a  husband  or  wifo  on  the 
life  of  the  other,  and  in  cases  where  a  master  had  bought 
a  slave  for  the  special  reason  that  ho  should  not  givo 
evidence  against  him.  The  privilege  from  accusations  by 
the  slave  extended  to  the  master's  father,  mother,  wife,  or 
tutor,  and  also  to  a  former  master.  On  the  same  principle 
a  freedman  could  not  be  tortured  against  his  patron.  The 
privilege  did  not  apply  where  the  slave  was  joint  property, 
and  one  of  his  masters  had  been  murdered  by  the  other, 
or  where  he  was  the  property  of  a  corporation,  for  in  such 
a  case  ho  could  be  tortured  in  a  charge  against  a  member 
of  the  corporation.  Slaves  belonging  to  the  inheritance 
could  be  tortured  in  actions  concerning  the  inheritance. 
The  adult  slaves  of  a  deceased  person  could  be  tortured 
where  the  deceased  bad  been  murdered.  In  a  charm  of 
adultery  against  a  wife,  her  husband's,  her  own,  and  her 
father's  slaves  could  be  put  to  the  torture.  A  slave  manu- 
mitted for  the  express  purpose  of  escaping  torture  was 
regarded  as  still  liable  to  it.  Before  putting  a  slave  to 
torture  without  the  consent  of  his  master,  security  must 
be  given  to  tho  master  for  his  value.  The  master  of  a 
slave  tortured  on  a  false  accusation  could  recover  double 
J  his  value  from  the  accuser.  The  undergoing  of  torture 
had  at  one  time  a  serious  effect  upon  the  after-life  of  the 


alive,  for  in  the  time  of  Gaius  a  slave  who  had  been 
tortured  could  on  manumission  obtain  no  higher  civil 
rights  than  those  of  a  drditidw*  The  rules  of  procedure 
were  conceived  in  a  spirit  of  aa  much  fairness  as  such  rules 
could  be.  Some  of  the  most  important  were  these.  The 
amount  of  torture  was  at  the  discretion  of  the  judge,  but 
it  was  to  be  so  applied  as  not  to  injure  life  or  limb.  The 
examination  was  not  to  begin  by  torture ;  other  proofs 
must  be  exhausted  first  The  evidence*  must  have  ad- 
vanced so  far  that  nothing  bnt  the  confession  of  the  slave 
was  wanting  to  complete  it  Those  of  weakest  frame 
and  tenderest  age  were  to  be  tortured  first  Except  in 
treason,  the  unsupported  testimony  of  a  single  witness  was 
not  a  sufficient  ground  for  torture.  The  voice  and  manner 
of  the  accused  were  to  be  carefully  observed.  A  spon- 
taneous confession,  or  the  evidence  of  a  personal  enemy, 
was  to  be  received  with  caution.  Repetition  of  the  torture 
could  only  bo  ordered  in  case  of  inconsistent  depositions  or 
denial  in  the  face  of  strong  evidence.  There  was  no  rule 
limiting  the  number  of  repetitions.  Leading  questions 
were  not  to  be  asked.  A  judge  was  not  liable  to  an  action 
for  anything  done  during  the  course  of  the  examination. 
An  appeal  from  an  order  to  torture  was  competent  to  the 
accused,  except  in  the  case  of  slaves,  when  an  appeal  could 
be  made  only  by  the  master.*  The  appollant  was  not  to 
be  tortured  pending  the  appeal,  but  was  to  remain  in 
prison.7  The  principal  forms  of  torture  in  use  were  the 
tqxtulevt,  or  rack  (mentioned  as  far  back  as  Cicero),  the 
plumbata,  or  leaden  balls,  tho  ungulm,  or  barbed  hooks, 
and  the  fidintlm,  or  cord  compressing  tho  arm.  Other 
allusions  in  the  Digeti  and  Code,  in  addition  to  those 
already  cited,  may  be  shortly  noticed.  The  testimony  of  a 
gladiator  or  infamous  person  (such  aa  an  accomplice)  was 
not  valid  without  torture.*  This  was  no  doubt  the  origin 
of  the  medieval  maxims  (which  were,  however,  by  no 
means  universally  recognized), —  Vililai  ptrtonm  r$t  jutta 
eatua  torqvtndi  ttstem,  and  Tortura  purgaivr  in/amia. 
Torture  could  not  bo  inflicted  during  tho  forty  days- of 
Lent*  Robbers  and  pirates  might  be  tortured  even  on 
Easter  Dsy,  the  Divine  pardon  being  hoped  for  where  the 
safety  of  society  was  thus  assured.1*  Capital  punishment 
was  not  to  bo  suffered  until  after  conviction  or  confession 
under  torture.11  Withdrawal  from  prosecution  (abolitio) 
was  not  to  be  allowed  as  a  rule  after  the  accused  had 
undergone  the  torture.11  In  charges  of  treason  the  accuser 
was  liable  to  torture  if  he  did  not  prove  his  case.11  The 
infliction  of  torture,  not  judicial,  but  at  the  same  time 
countenanced  by  law,  was  at  one  time  allowed  to  creditors. 
They  were  allowed  to  keep  their  debtors  in  private  prisons, 
and  most  cruelly  ill-use  them,  in  order  to  extort  payment,1' 
Under  tho  empire  private  prisons  were  forbidden."  In 
tho  time  of  Juvenal,  if  his  sixth  satire  may  be  believed,  the 
Roman  ladies  actually  hired  the  public  torturors  to  torture 
their  domestic  slaves.  As  a  part  of  the  punishment 
torture  was  irr  frequent  use.  Crucifixion,  mutilation,  ex- 
posure to  wild  beasts  in  the  arena,  and  other  cruel  modes 


C«t.  U.  8.  4, 


Cod.,  ix.  18,  7. 


•  Cod.,  i.  3,  8. 


*  Oalne,  I.  13. 

•  Tbi  evidence  on  which  the  eecowd  might  be  tortured  »u  **. 
preeeed  in  Rom»n  Uw  by  the  terma  argnwrnltiM  ami  indicium.  Th* 
Utter  term,  as  will  be  t*en,  aftenrarda  became  one  of  the  moat  im- 
portant In  the  liv  of  torture,  bat  the  analy»t»  of  tftWiriuM  i%  l»Ur 
than  Roman  law.  Indicium  wa»  not  quite  the  unit  thing  a*  tmipltna 
pnbatio,  thongh  the  term*  appear  to  be  occasionally  owl  at  •ynouyni*. 
Indicium  waa  rather  tl»  foundation  or  cause  of  pnbatit,  »h«t)ier 
pUna  or  umipltna.  An  indicium  or  a  concurrence  of  indicia  might, 
according  to  circumetancea,  conttitute  a  plena  or  tevtiplena  probatio. 
The  difference  between  the  worJa  nay  be  illuetrate-t  by  a  pauage  from 
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of  destroying  life  were  common,  especially  in  the 
of  the  persecution  of  the  Christians  under  Nero.1  Cruci- 
-fixioa  as  a  punishment  was  abolished  by  Constautine  in 
315,  in  Teneration  of  the  memory  of  Him  who  was  crucified 
for  mankind;  The  punishment  of  mutilation  was  mode- 
rated by  Justinian,  who  forbade  amputation  of  both  hands 
or  feet  or  of  any  limb,  and  confined  it  in  future  to  ampu- 
tation of  oue  hand.1  Scourging  was  inflicted  only  on 
blaves ;  free  men  were  exempt  by  the  Lex  Portia  and  Lex 
Valeria,  except  in  a  few  cases,  such  as  that  of  adultery, 
the  penalty  for  which  was  scourging  and  cutting  off  the 
nose.'  On  the  other  hand,  where  the  interests  of  the 
church  were  coucerned,  the  tendency  was  in  favour  of 
greater  severity.  Thus,  by  the  Theodosiau  Code,  a  heretic 
was  to  be  flogged  with  lead  (contunu  plumbo)  before 
banishment,4  and  Justinian  made  liable  to  torture  and 
exile  any  one  insulting  a  bishop  or  priest  in  a  church. 

The  Church, — As  far  as  it  could  the  church  adopted 
the  Roman  law,  with  the  im(>ortant  and  characteristic 
difference  (dating  from  the  severe  edicts  of  Theodosius  the 
Great  in  381)  that  heresy  took  the 'place  of  treason,  it 
being  regarded  as  a  kind  of  treason  against  Qod  ("  crimen 
besae  majestatis  divine  ").•  The  doctrine  of  confiscation 
for  treason  was  so  convenient  and  profitable  that  it  was 
rapidly  adopted  by  the  church.7  As  most  instances  in 
which  torture  was  iuflicted  by  ecclesiastical,  tribunals  would 
Le  accusations  of  heresy  or  Judaism — a  specially  revolting 
form  of  heresy  to  mediaeval  Christians — this  theory  practi- 
cally equalized  all  persons  for  the  purpose  of  torture,  in 
accordance  with  the  doctrine  that  in  treason  all  were 
equal.  The  church  generally  secured  the  almost  entire 
immunity  of  its  clergy,  at  any  rate  of  the  higher  ranks, 
from  torture  by  civil  tribunals.8  In  many  instances 
councils  of  the  church  pronounced  against  torture,  e.g.,  in 
a  synod  at  Rome  in  364.*;.'  Torture  even  of  heretics  seems 
to  have  been  originally  left  to  the  ordinary  tribunals. 
Thus  a  bull  of  Innocent  IV.,  in  1252,  directed  the  torture 
of  heretics  by  the  civil  power,  as  being  robbers  and 
murderers  of  souls,  and  thieves  of  the  sacraments  of  God.10 
The  church  also  enjoined  torture  for  usury.11  A  character- 
istic division  of  torture,  accepted  by  the  church  but  not 
generally  acknowledged  by  lay  authorities,  was  into 
spiritual  and  corporal,  the  latter  being  simply  the  imposi- 
tion of  the  oath  of  purgation,  the  only  form  originally  in 
use  in  the  ecclesiastical  courts.  The  canon  law  contains 
little  ou  the  subject  of  torture,  and  that  little  of  a  com- 
para ti rely  humane  nature.  It  laid  down  that  it  was  no 
sin  in  the  faithful  to  inflict  torture,1*  but  a  priest  might 
not  do  so  with  his  own  hands,1'  and  charity  was  to  be  used 
in  all  punishments.14  No  confession  was  to  be  extracted 
by  torture.11  The  principal  ecclesiastical  tribunal  by  which 
torture  was  inflicted  in  more  recent  times  was  of  course  the 

1  The  well-known  lines  of  Juvenal  (Sat.,  i.  165), 
"Ted*  lucebu  in  ilia. 
Qua  i  tin  Lea  ardent  qui  flxo  gutture  funiaut," 
will  terra  at  an  example  of  tack  punishments. 

*  AVo.,  cxxxiT.  18.  *  Cod.,  Ix.  9,  87.  4  xvi.  68. 

*  Jfov.,  cxxiiL  81.  On  the  subject  of  torture  in  Roman  law  refer- 
ence may  be  made  to  Westpba)  Die  Torturer  der  Oriechen,  Homer, 
and  Deuttchen,  Leipsic,  1785;  Wesserschleben,  Hietoria  Quautionum 
per  Tormenla  apud  Romance,  Berlin,  1836. 

*  This  term,  which  included  blasphemy  and  cognate  offence*,  la 
»»ed  both  by  ecclesiastical  and  secular  jurUU,  e.g.,  by  Snares  de  Pu 
and  by  Jousxe,  TraiU  de  la  Juetice  Crimixtlle. 

7  See  an  article  by  Mr  Lea  la  The  Englieh  Mietorieal  Review, 
April  1887,  "  Couflscetlon  for  Heresy  in  the  Middle  Ages." 
"  *  See  HUcobar,  Afar.  Theoi,,  tract,  vi.  c.  2.    They  were  to  be 
tortured  only  by  the  clergy,  where  possible,  and  only  oa  indicia  of 
special  gravity. 

*  Lea,  SuperUitim  and  Forte,  p.  410,  3d  ed.,  Philadelphia,  1878. 
M  Legne  at  ConelUmtionee  contra  Hmrtticot,  f  26. 

n  Lecky,  Hatima'itM  in  Europe,  vol.  ii.  p.  84,  n. 

"  Deer.,  j.t.  ii.  25, ,4,  45.  u  Deer.,  pt  ».  86,  26. 

«  Veer.,  pt.  n.  12,  2,  11.  u  Deer.,  pt.  IL  15,  6,  1 


Inquisition  (//.».).  The  code  of  instructions  issued  by 
Torquemada  in  Spain  in  1484  provided  that  an  accused 
person  might  be  put  to,  the  torture  if  eemiplena  pnbatio 
existed  against  the  accused, — that  is,  so  much  evidence  as 
to  raise  a  grave  and  not  merely  a  light  presumption  of 
guilt,  often  used  for  the  evidence  of  one  eye  or  ear  witness 
of  a  fact.  If  the  accused  confessed  during  torture,  and 
afterwards  confirmed  tho  confession,  he  was  punished  as 
convicted;  if  he  retracted,  he  was  tortured  agaiu,  or  sub- 
jected to  extraordinary  puuishmenL  Oue  or  two  inquis- 
itors, or  a  commissioner  of  the  Holy  Office,  were  bound  to 
be  -present  at  every  examination.  Owing  to  the  occurrence 
of  certain  cases  of  abuse  of  torture,  a  decree  of  Philip  II. 
was  issued,  in  1556,  forbidding  the  admiuistration  of 
torture  without  an  order  from  the  council.  But  this  decree 
does  not  appear  to  have  been  fully  observed.  By  the 
edict  of  the  inquisitor-general  ValdiW,  in  1561,  torture  was 
to  be  left  to  the  prudenco  and  equity  of  the  judges.  They 
roust  consider  motives  and  circumstances  before  decreeing 
torture,  and  must  declare  whether  it  is  to  be  employed  in 
caput  proprium,  «.«.,  to  extort  a  confessiou,  or  in  caput 
alienum,  i.e.,  to  incrimiuate  an  accomplice.  The  accused 
was  not  to  be  informed  of  the  grounds  of  torture.  He 
was  not  to  be  questioned  on  a  particular  fact,  but  was  to 
be  allowed  to  say  what  he  pleased.  Torture  was  not  to 
be  decreed.juntil  the  termination  of  the  process,  and  after 
defence  heard,'  aud  the  decree  was  subject  to  appeal,  but 
ouly  in  doubtful  cases,'  to  the  Council  of  the  Supreme.  It 
was  also  only  in  doubtful  cases  that  the  inquisitors  were 
bound  to  consult  the  council;  .where  the  law  was  clear  (and 
of  this  they  were  the  judges)  there  i:eed  be  no  consultation, 
and  no  appeal  was  allowed.  The  judges,  the  registrar,  and 
the  executioners  were  the  only  persons  allowed  to  be 
present  at  the  torture.  They  were  to  be  careful  that  the 
jailer  suggested  nothing  to  the  accused  during  the  tor- 
ture. On  ratification  twenty-four  hours  afterwards  of  a 
confession  made  under  torture,  the  accused  might  be  re- 
conciled, if  the  inquisitors  believed  him  to  bo  sincereiy 
repentant  If  couvicted  of  bad  faith,  he  might  be  relaxed, 
i.e.,  delivered  to  the  secular  power  to  be  burned.  The 
inquisitors  had  a  discretion  to  allow  the  accused  to  make 
the  canonical  purgation  by  oath  instead  of  undergoing 
corporal  torture,  but  the  rule  which  allows  this  to  be  done 
at  the* same  time  discountenances  it  as  fallacious.  It  is 
remarkable  that  tho  rules  do  not  allow  much  greater 
efficacy  to  torture.  They  speak  of  it  almost  in  the  terms 
of  Roman  law  as  dangerous  and  uncertain,  and  depending 
for  its  effects  on  physical  strength.10  Torture  had  ceased 
to  be  inflicted  before  the  suppression  of  the  Inquisition, 
and  in  1816  a  papal  bull  decreed  that  torture  should  cease, 
that  proceedings  should  be  public,  and  that  the  accuser 
should  be  confronted  with  tho  accused.17  It  was  still, 
however,  customarj  for  the  fiscal,  even  iu  the  latest  time*, 
to  end  the  requisition  by  demanding  torture  as  a  matter  of 
form.  The  rules  in  themselves  were  not  so  cruel  as  the  con- 
struction put  upon  them  by  the  inquisitors.  For  instance, 
by  Torquemada's  instructions  torture  could  not  be  repeated 
unless  in  case  of  retractation.  This  led  to  the  subtlety  of 
calling  a  reuewed  torture  a  continuation,  and  not  a  repe- 
tition." The  rules  of  Torquemada  aud  of  Valdcs  are  those 
of  the  greatest  historical  importance,  the  latter  forming 
the  code  of  the  Holy  Office  until  iu  suppression,  not  only 


M  The  rules  will  be  found  in  Llorente'a  UUL  of  the  InnuMUm,  ce. 
vL,  xsil. 

>r  A  cue  of  actual  torture  occurred  in  Spain  in  the  case  of  Van 
llalen,  in  1817,  in  spite  of  the  pupal  bull.  In  South  America,  aa  late 
as  1800,  power  to  torture  was  conferral  on  Inquisitors  by  the  dean 
sod  chapter  of  8a»tiago.  See  Franeieeo  Moyen,  or  the  Inquhit.vu 
in  South  America,  by  a  V.  Mackenna  (tranaL  by  J.  W.  Duff), 
1869),  p.  217. 

"  Preacott,  Ferdinand  and  leabella,  tot  i  p  827. 
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in  Spun,  but  in  other  countries  where  the  Inquisition  was 
established.'  But  several  other  codes  of  procedure  existed 
befot©  the  final  perfection  of  the  system  by  Valde*  The 
earliest  is  perhaps  the  instructions  for  inquisitors  (Diree- 
toriwn  Inquisitorutn)  compiled  a  century  earlier  than 
Torquemada  by  Nicholas  Eymerico,  grand  inquisitor  of 
Aragon  about  1368. 1  Rules  of  practice  were  also  framed 
two  centuries  later  by  Simancas,  whose  position  as  an 
apologist  has  been  already  stated.  The  text-book  of  pro- 
cedure of  the  Italian  Inquisition  was  the  Sacro  ArtenaU.* 
In  the  Netherlands,  Francis  Yan  der  Heist  was  appointed 
inquisitor-general  in  1521,  with  authority  to  torture  heretics 
without  observing  the  ordinary  forms  of  law,  and  without 
appeal8  In  1545  and  1550  instructions  for  the  guidance 
of  inquisitors  were  issued  by  Charles  V.4  The  liability  of 
a  judge  for  exceeding  the  law  was  not  always  recognized 
by  the  Inquisition  to  the  same  extent  as  by  the  lay 
tribunals.  Llorente  gives  an  instance  of  a  warrant  by  an 
inquisitor  to  a  licentiate  ordering  the  torture  of  an  accused 
person,  and  protesting  that,  in  case  of  death  or  fracture  of 
limbs,  the  fact  is  not  to  be  imputed  to  the  licentiate.6 

Thus  far  of  the  law.  In  practice  all  the  ingenuity  of 
cruelty  was  exercised  to  find  new  modes  of  torment8 
These  cruelties  led  at  times  to  remonstrance  from  the  civil 
power.  One  example  is  the  edict  of  Philip  II.  just 
mentioned.  Another  and  an  earlier  one  is  an  ordonnance 
of  Philip  the  Fair,  in  1302,  bidding  the  Inquisition  confine 
itself  within  the  limits  of  the  law.'  At  Venice  the  senate 
decreed  that  three  senators  should  be  present  as  inquisitors. 
Further  details  of  the  varieties  of  torture  will  be  found,  by 
those  curious  in  such  matters,  in  the  works  of  Llorente, 
Hercul&no  (History  of  the  Inquisition-  in  Portugal),  Motley, 
Qarrido  and  Cayley,  and  Picart,  to  which  may  be  added 
works  giving  accounts  of  the  sufferings  of  individuals 
under  the  Inquisition,  such  as  the  narrative  of  the  suffer- 
ings of  William  Lithgow  at  Malaga  in  1622  and  of  Van 
Halen  in  1817,  and  (in  the  Spanish  and  Portuguese 
colonies)  the  cases  of  Francisco  Moyen  in  Chili,  and  of 
Dellon  at  Qoa  in  1673. 8  Mental  torture  may  be  exempli- 
fied by  Excommunication  (q.v.),  and  by  the  secrecy  and 
uncertainty  of  the  proceedings  of  the  inquisitors. 

As  the  practice  of  torture,  both  by  the  civil  and 
ecclesiastical  power,  became  more  systematized,  it  grew  to 
be  the  subject  of  casuistical  inquiry  by  churchmen,  to  an 
extent  far  exceeding  the  scanty  discussion  of  the  question 
in  the  text  of  the  canon  law.  It  will  bo  sufficient  here  to 
cite  as  an  example  the  treatment  of  it  by  Liguori,  who 
incorporates  the  opinions  of  many  of  the  Spanish  casuists. 
On  the  whole,  his  views  appear  to  be  more  humane  than  the 
prevailing  practice.  The  object  of  torture  he  defines  very 
neatly  as  being  to  tuin  semiplena  into  plena  probaiio.  For 
this  proper  indicia  are  necessary.  He  then  proceeds 
to  decide  certain  questions  which  had  arisen,  the  most 
interesting  of  which  deal  with  the  nature  of  the  sin  of 
which  the  accused  and  the  judge  are  guilty  in  particular 
instances.    A  judge  sins  gravely  if  he  does,  not  attempt  all 


1  An  edition  was  published  at  Rome  in  1558,  tod  a  -  irependium 
at  Lisbon  in  1702,  and  by  Marchena  at  MontpelUer  in  182.1. 

1  The  only  edition  which  the  writer  has  seen  ia  dated  Genoa  and 
Perugia,  1653. 

»  Motley,  Dutch  RtmbUc,  vol  L  p.  528. 

*  Id.,  p.  829.  »  Llorente,  c  xiv. 

*  Anion?  others  were  the  gradual  pouring  of  water  drop  by  drop  on 
a  particular  ipot  of  the  body,  the  tannento  ds  toca,  or  pouring  of 
water  into  a  gauze  bag  in  the  throat,  which  gradually  forced  the  gauze 
into  the  stomach,  and  the  ptndola,  or  swinging  pendulum,  bo  graphi- 
cally described  in  one  of  Edgar  Poe's  tales. 

7  Ordonnanees  des  Hois,  vol.  1.  p.  3*6. 

8  The  history  of  Dcllon's  narrative  or  bit  experiences  In  the  prison 
of  the  Inquisition  ia  remarkable.  It  was  translated  into  English  in 
1688  by  the  Rev.  R.  Wharton,  a  cliaplain  of  Archbishop  Ssncroft, 
but  was  refused  a  licence,  aa  being  contrary  to  the  king 'a  religion,  and 


milder  means  of  discovering  troth  before  resorting  to  tor- 
ture. He  sins  in  a  criminal  cause,  or  in  one  of  notable 
infamy,  if  he  binds  the  accused  by  oath  to  tell  the  truth 
before  there  is  proof  against  him.  It  is  the  same  if  with- 
out oath  he  uses  threats,  terror,  or  exhibition  of  torments 
to  confound  the  witness.9  If  any  one,  to  avoid  grave 
torments,  charges  himself  with  a  capital  crime,  he  does  not 
sin  mortally.10  It  was  a  doubtful  question  whether  he 
sinned  gravely  in  such  a  case. 

England.— It  is  the  boast  of  the  common  law  of 
England  that  it  never  recognized  torture  as  legal  One, 
perhaps  the  chief,  reason  for  this  position  taken  by  the  law 
is  the  difference  of  the  nature  of  the  procedure  in  criminal 
cases  from  that  in  general  use  in  Continental  countries. 
To  use  words  more  familiar  in  foreign  jurisprudence,  (be 
English  system  is  accusatorial  as  distinguished  from 
inquisitorial.  The  common  law  of  England  has  always 
shown  itself  averse  to  the  inquisitorial  system,  and  so  (at 
least  in  theory)  to  the  torture  which  may  be  regarded  as 
an  outcome  of  the  system  whose  one  end  was  to  obtain  a 
confession  from  the  accused.  The  tendency  of  the  small 
amount  of  statute  law  bearing  on  the  subject  is  in  the 
same  direction.    It  was  provided  by  Magna  Charts,  §  29, 

"  that  no  free  man  should  be  destroyed  in  any 

way  unless  bv  legal  judgment  of  his  equals  or  by  the  law 
of  the"  land.  On  this  Sir  E.  Coke  comments,  "  No  man 
destroyed,  dtc,  that  is,  forejudged  of  life  or  limb,  dis- 
inherited, or  put  to  torture  or  death."11  The  Act  of  27 
Hen.  VIII.  c.  4  enacted  that,  owing  to  the  frequent  escape 
of  pirates  in  trials  by  the  civil  law,  "  the  nature  whereof 
is  that  before  any  judgment  of  death  can  be  given  against 
the  offenders  they  must  plainly  confess  their  offence  (which 
they  will  never  do  without  torture  or  pains),"  such  persons 
should  be  tried  by  jury  before  commissioners  under  the 
Great  Seal.  Finally,  the  Bill  of  Rights  provided  that  cruel 
and  unusual  punishments  ought  not  to  be  inflicted.  The 
opinions  of  the  judges  have  been  invariably  against  torture 
in  theory,  however  much  some  of  them  may  have  been  led 
to  countenance  it  in  practice.  The  strongest  authority  is 
the  resolution  of  the  judges  in  Felton's  case  (1628),  "  that 
he  ought  not  by  the  law  to  be  tortured  by  the  rack,  for  no 
such  punishment  is  known  or  allowed  by  our  law." 11  In 
accordance  with  this  are  the  opinions  of  Sir  John 
Fortescue,18  Sir  Thomas  Smith,"  and  Sir  E.  Coke.  The 
latter  says, — "  As  there  is  no  law  to  warrant  tortures  in 
this  land,  nor  can  they  be  justified  by  any  prescription, 
being  so  Lately  brought  in."  18  In  spite  of  all  this -torture 
in  criminal  proceedings  was  inflicted  in  England  with  more 
or  less  frequency  for  some  centuries,  both  as  a  means  of 
obtaining  evidence  and  as  a  part  of  the  punishment  But 
it  should  be  remarked  that  torture  of  the  former  kind  was 
invariably  ordered  by  the  crown  or  council,  or  by  some 
tribunal  of  extraordinary  authority,  such  as  the  Star 
Chamber,  not  professing  to  be  bound  by  the  rules  of  the 
common  law.  In  only  two  instances  was  a  warrant  to 
torture  issued  to  a  common  law  judge.18 

A  licence  to  torture  is  found  as  early  as  the  Pipe  Boll 
of  34  Hen.  II."  The  Templars  (see  Tbmplabs)  were 
tortured  in  1310  by  royal  warrant  addressed  to  the  mayor 

•  TkeoL  Mot.,  bk.  ix.  §  202.      '*  $  274.       "  2  Inst.,  48a 

u  3  Slats  Trials,  371.         u  Ds  Laudibus  Lsgnm  Anglise,  c  22. 

14  Commonwealth  of  England,  bk.  ii.  c  27.  It  is  curious  that  Sir 
T.  Smith,  with  all  hia  hatred  of  torture,  was  directed  by  a  warrant 
under  the  queen's  seal  alone  (not  through  the  council)  to  torture  the) 
duke  of  Norfolk's  servants  in  1571.  In  a  letter  to  Lord  Burghley  he 
pleaded  for  exemption  from  so  thankless  a  task. 

u  3  Inst,  35.  Nevertheless,  in  the  trial  of  Lords  Essex  and  South- 
antpton,  Coke  la  found  extolling  the  queen's  mercy  far  not  racking  or 
torturing  the  accused,  I  Stats  Trials,  1338. 

14  Jardine,  Reading  onthsUmof  Tartars  in  ths  CV»w»iwB  Lav  oj 
England  (1837),  p.  52. 

17 


Pike,  Hist,  of  Crims  in  England,  voL  L  p.  427. 
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and  sheriff's  of  London.'  In  this  ea.se  it  w  recorded  that 
torture  was  unknown  in  England,  and  that  no  torturer  was 
to  be  found  in  the  realm.2  A  commission  was  issued  con- 
cerning the  tortures  at  Newgate  in  1334.'  The  rack  in 
the  Tower  is  said  to  have  been  introduced  by  the  duke  of 
Exeter  in  the  r«Sgn  of  Henry  VI.,  and  to  have  been  thence 
called  "the  duko  of  Exeter's  daughter."4  In  this  reign 
torturo  seems  to  have  taken  it.s  place  as  a  part  of  what  may 
be  called  extraordinary  criminal  procedure,  claimed,  and 
it  may  be  said  tacitly  recognized,  as  exercisable  by  virtue 
of  the  prerogative,  and  continued  in  use  down  to  1640.* 
The  infliction  of  torture  gradually  became  more  common 
under  the  Tudqr  monarchs.  Under  Henry  VIII.  it  appears 
to  have  been  in  frequent  use.  Only  two  cases  ore  recorded 
under  Edward  VL,  and  eight  under  Mary.*  The  reign  of 
Elizabeth  was  its  culminating  point.  In  the  words  of 
Hal  lam,  "the  rack  seldom  stood  idle  in  the  Tower  for  all 
the  latter  part  of  Elizabeth's  reign."7  Tho  varieties  of 
torture  used  at  this  period  are  fully  described  by  Dr 
Lingard,8  and  consisted  of  the  rack,  the  scavenger's 
daughter,9  the  iron  gauntlets  or  bilboes,  and  the  cell 
called  "Little  Ease."  Tho  registers  of  the  council  during 
the  Tudor  and  early  Stuart  reigns  are  full  of  entries  as  to 
the  use  of  torture,  both  for  state  and  for  ordinary  offences.10 
Among  notable  prisoners  put  to  tho  torture  were  Anne 
Ascue,  tho  Jesuit  Campion,  Guy  Fawkes,"  and  Peacham 
(who  was  examined  by  Bacon  "  before  torture,  in  torture, 
and  after  torture").12  The  prevalence  of  torture  in 
Elizabeth's  r»*ijrn  led  to  the  well-known  defence  attributed 
to  Lord  Burghley,  "  A  declaration  of  the  favourable  dealing 
of  Her  Majesty's  commissioners  appointed  for  the  examin- 
ation of  certain  traitors,  and  of  tortures  unjustly  reported 
to  be  done  .upon  them  for  matter  of  religion,"  1583.13 
Tho  use  of  torture  in  England  being  always  of  an  extra- 
ordinary and  extra  judicial  nature,  it  is  comparatively 
certain  that  it  could  hardly  have  been  applied  with  that 
observation  of  forms  which  existed  in  countries  where  it 
was  regulated  by  law.  There  were  no  rules  and  no  re- 
sponsibility beyond  the  will  of  the  crown  or  council.  This 
irresponsibility  is  urged  by  Seldcn  14  as  a  strong  objection 
to  the  use  of- torture. 

So  far  of  what  may  be  "called  torture  proper,  to  wtiich 
the  common  law  professed  itself  a  stranger.  There  were, 
however,  cases  fully  recognized  by  the  common  law  which 
differed  from  torture  only  in  name.  The  jteiiie  forte  et 
dure  was  a  notable  example  of  this.  If  a  prisoner  stood 
mute  of  malice  instead  of  pleading,  he  was  condemned  to 
the  peine,  that  is,  to  be  stretched  upon  his  back  and  to 
have  iron  laid  upon  him  as  much  as  ho  could  bear,  and 
more,  and  so  to  continue,  fed  upon  bad  bread  and  stagnant 
water  through  alternate  days  until  he  pleaded  or  died.15  It 

1  Rvmer,  Forxtera,  vcl.  iii.  'IIS,  212. 
1  Uallam,  Middle  Agts.  vol.  iii.  p.  232. 

*  Pike,  vol.  i.  p.  4S1.  *  3  fnsl.,  34. 

*  Thin  is  the  date  of -the  latest  warrant  in  Mr  Jurdine's  work. 

*  It  is  to  bo  noticed,  as  Mr  .Tardine  observes,  that  all  these  are 
f»!  of  an  ordinary  nature,  ami  afford  no  ground  for  the  assertions 
made  bv  Strntt  and  Bishop  Burnet  th.tt  tirtnre  was  uaed  to  heretics 
»a  heretics.  '  Const.  H,U,  vol.  I.  p.  201. 

»  Hitt.  of  England,  voL  viii.,  appendix,  note  v. 

*  The**  two  were  exactly  opposite  in  principle.  The  rack  stretched 
the  limbs  of  the  sufferer ;  the  scavenger's  daughter  compressed  him 
into  a  ball. 

^  '*  Fifty-n/e  of  these  will  be  found  in  the  nppen-tix  to  Mr  Jardine'g 
work.  An  ordinary  rotber  of  plate  was  threatened  with  torture  in 
1587. — Froude,  Hut.  of  England,  vol.  viii.  p.  38*5. 

J1  It  is  not  certain  whether  ho  was  rackvd,  but  probably  he  waa, 
in  accordance  with  the  king'*  letter: — "If  he  wilt  not  otherwise  con- 
fess, the  gentleat  tortnres  arc  to  bo  first  used  to  him,  and  so  on,  step 
by  step,  to  the  most  severe,  and  so  Gent  speed  the  good  work." 

»*  Dalrymple,  Mtninn  and  Leltcrt  of  Jamta  /.,  p.  58  ;  Macanlay's 
E"»y  on  the  Works  of  Bacon. 

»  Lord  Sorarrs'a  Tracts,  vol.  i.  P.  189.       "  Table  Talk,  "Trial" 

13  Stephen,  Hi»L  of  tlx  Criminal  Law,  vol.  L  p.  297. 
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was  abolished  by  1 2  Geo.  III.  c.  20.  7  aud  8  Geo.  IV.  c.  28 
enacted  that  a  plea  of  "  not  guilty  "  should  be  entered  for 
a  prisoner  so  standing  mute.  A  case  of  peine  occurred 
as  lately  as  1726.  At  times  tying  the  thumbs  with  whip- 
cord was  used  instead  of  the  peine.  This  was.  said  to  he  a 
common  practice  at  the  Old  Bailey  up  to  the  last  century.1' 
In  trials  fqr  witchcraft  the  legal  proceedings  often  partook 
of  the  nature  of  torture,  as  in  the  throwing  of  the  reputed 
witch  into  a  pond  to  see  whether  sho  would  sink  or  swim, 
in  drawing  her  blood,17  and  in  thrusting  pins  into  the  body 
to  try  to  find  the  insensible  spot.  Confessions,  too,  appeal 
to  have  been  often  extorted  by  actual  torture,  and  torture 
of  an  unusual  nature,  03  the  devil  was  supposed  to  protect 
his  votaries  from  the  effects  of  ordinary  torture. 

Torture  as  a  port  of  the  punishment  existed  in  fact,  i£ 
not  in  name,  down  to  a  very  recent  period.  Mutilation' 
as  a  punishment  appears  in  some  of  the  pre  Conquest 
codes,  such  as  those  of  Alfred,  Athelstan,  and  Canute.* 
Bracton,  who  does  not  notice  torture  as  a  means  of  obtain- 
ing evidence,  divides  corporal  punishment  into  that  inflicted 
with  and  without  torture.18  Later  instances  are  the  punish-j 
ment  of  burning  to  death  inflicted  on  heretics  under  the 
Six  Articles  (31  Hen.  VIII.  c.  14)  and  other  Acts,  and  on 
women  for  petit  treason  (abolished  by  30  Geo.  III.  c.  48), 
the  mutilation  inflicted  for  violence  in  a  royal  palace  by 
33  Hen.  VIIL  c.  12,  the  punishment  lor  high  t reason, - 
which  existed  nominally  until  1870  (see  Treason),  the 
pillory  (abolished  by  7  Will.  IV.  and  I  Vict.  c.  23),  tho 
stocks,  and  the  burning  in  the  hand  for  felony  (abolished 
by  19  Geo.  III.  c.  74).  Corporal  punishment  now  exists 
only  in  the  case  of  juvenile  offenders  (see  Summary 
Jurisdiction)  and  of  robbery  with  violence  (see  ThkktJJ 
It  was  abolished  in  the  army  by  the  Army  Act,  1881. 18 

Scotland. — Torture  was  long  a  recognized  part  of  Scottish  criminal 
procedure,  and  was  acknowledged  as  such  by  many  Acts  and  warrants 
of  the  Scottish  parliament,  and  warrants  of  the  crown  and  tlio  privy 
council.  Some  of  the  more  important  instances  are  the  following.| 
In  1542  the  forfeiture  of  John.  Lord  Glainniis,  was  reduced  by  the 
parliament  as  having  proceeded  on  a  confession  extorted  by  threats 
of  tho  "pyuebankis."  In  1587  four  persons  were  ordered  by  tho 
Privy  Council  to  be  tortured  fur  complicity  in  Dai  tilcy's  murder. " 
In  1531  a  commission  issued  to  torture  certain  persons  accused  of 
witchcraft."  James  VI.,  in  1598,  empowered  the  provost  and  bailie* 
of  Edinburgh  to  try  rioters  by  torture.  Th"  torture  was  applied 
to  Rhynd  in  16O0,  on  a  charge  of  being  privy  to  the  Gowrie  House, 
conspiracy."  Two  Acts  in  1649  denlt  with  torture:, one  took  the 
form  of  a  wan-ant  to  examine  witnesses  agaiust  William  Barton  by 
any  form  of  probation,"  the  other  of  a  warrant  to-a  committee  to 
inquire  as  to  the  use  of  torture  against  persons  suspected  of  witch- 
craft.** In  1650  the  |>arliameut  ordained  the  committee  appointed 
for  the  examination  of  prisoners  to  intimate  to  Colonel  Sibbald 
that  if  his  examination  were  not  satisfactory  the  parliament  would 
ordain  him  to  bo  tortured.  The  judges,  in  1669,  were  empowered 
by  the  estates  to  torture  Chiesly  of  Dalrye,  charged  with  tho 
murder  of  the  Lord  President  Lockhart,  in'order  to  discover  ac- 
complice*. In  the  same  year  the  use  of  torture  without  evidence 
or  in  ordinary  cases  wau  declared  illegal  in  the  Claim  of  Right. 
The  careful  wording  of  this  will  be  noticed  :  it  does  not  object  to 
torture  altogether,  but  rejwrves  it  for  civs  where  a  basis  of 
evidence  had  already  been  laid,  and  for  crimes  of  great  gravity, 
thus  admitting  the  dangerous  principle,  founded  on  Roman  law, 
that  the  importance  of  the  crime  is  a  reason  for  departing  from  the 
ordinary  rules  of  justice.  However  great  the  crime,  it  i*  no  more 
certain  than  in  the  case  of  a  crime  of  less  gravity  that  the  person 
accused  was  tho  person  who  committed  it.  A  warr.mt  issued  in 
the  same  year  to  put  to  the  torture  certain  persons  licensed  of  con- 
spiring against  tho  Government,  and  also  certain  dragoons  suspected 
of  corrcs|»nding  with  I/ord  Dundee,  In  1090  an  Act  jnwsed  re.  it- 
ing  tho  torture  of  William  CaisUres,  a  minister,  in  1«S3,  ami  re- 


"  Stephen,  vol.  i.  p.  300  ;  Kclyug,  JtepcrLi,  p.  Tr. 
"  The  superstition  was  that  tiny  one  drawing  a  witch'*  Mood 
free  from  her  power.    This  ia  alluded  to  in  Henry  VI.,  pt.  i.  a 
sc.  5;  "Blood  will  I  draw  on  thee  ;  thou  art  a  witch." 
'»  104*.  »  44  Vict.  c.  »,  §  7. 

»  Xegitter  of  the  Privy  Council,  vol.  i.  t>.  525; 

-.1  '«•  p.  6S0.'  "  n,d..  vol.  vi.  n.  156. 

»  c  370 


11  Ibid.,  vol.  iv. 
3  c.  333. 
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The  last  warrant  appears 
to  bo  one  in  16P0  for  torturing  a  man  accused  of  rape  and  murder. 
In  170S  torture  in  Scotland  was  finally  abolished  by  7  Anne  c  21, 
9  5.  Many  details  of  the  tortures  inflicted  will  be  found  in 
Fitcairn's  Criminal  Trials  and  the  introduction  to  Maclaurin'a 
Criminal  Vases.  Among  other  varieties — the  nature  of  some  of 
them  can  only  be  guessed— wcro  the  rack,  the  pilnicwinkis,  the 
boot,*  the  caschie-laws,  tho  lang  irnis,  the  narrow-bore,  and,  worst 
of  all,  the  waking,  or  artificial  prevention  of  sleep.'  The  ingenuity 
of  torture  was  exercised  in  a  special  degree  on  charges  of  witchcraft, 
notably  iu  tho  reign  of  James  VI.,  an  expert  both  in  witchcraft  and 
in  torture.  The  Act  of  1649  already  cited  shows  that  tho  prin- 
ciple survived  hitn.  Under  tho  government  of  tho  dukes  of 
Lauderdale  and  York  torture  as  a  practice  in  charges  of  religious 
and  political  offences  reached  its  height.  "The  privy  council  was 
accustomed  to  extort  confessions  by  torture  ;  that  grim  divan  of 
bishops,  lawyers,  and  peers  sucking  in  tho  groans  of  each  undaunted 
enthusiast,  in  hope  that  some  imperfect  avowal  might  lead  to  the 
sacrifice  of  other  victims,  or  at  least  warrant  tho  execution  of  the 
present"4  With  such  examples  before  them  in  tho  law,  it  is 
scarcely  to  be  wondered  at  that  persons  in  positions  of  authority', 
especially  the  nobility,  sometime*  exceeded  the  law  and  inflicted 
torturu  at  their  own  will  and  for  their  own  purposes.  There  are 
several  instances  in  the  register  of  the  privy  council  of  suit* 
against  such  persons,  e.g.,  against  the  earl  of  Orkney,  in  1605,  for 
putting  a  son  of  Sir  Patrick  Ikllenden  in  the  boots. 
'  Irtla.id  seems  to  have  enjoyed  a  comparative  immnnity  from 
torture.  It  was  not  rocojjnizcd  by  tho  common  or  statute  law,  and 
the  cases  of  its  infliction  do  not  appear  to  be  numerous.  In  1J<*>8 
the  president  and  council  of  Mnnater,  or  any  three  of  them,  were 
empowered  to  inflict  torture,  "in  cases  necessary,  upon  vehement 
presumption  of  any  great  offence  in  any  party  crmraitted  against 
the  Queen's  Majesty."*  In  15S3  Hurley,  an  Irish  priest,  was 
tortured  in  Dublin,  by  "  toasting  his  feet  against  the  fire  with  hot 
boots."*  In  the  case  of  Myugh,  in  1581,  the  accused  was  brought 
over  from  Ireland  by  command  of  tho  lord  deputy  to  be  tortured 
in  tho  Tower.7  In  1615  one  O'Kcnnan  was  put  to  the  rack  in 
Dublin  by  virtuo  of  the  lord  deputy's  commission.'  In  1627  tho 
lord  deputy  doubted  whether  fie  had  authority  to  put  a  priest 
named  O'Cullenan  to  the  rack.  An  answer  was  returned  by  Lord 
Killultagh  to  the  effect  that  "you  ought  to  rack  him  if  you  saw 
cause  and  hang  him  if  you  found  reason."* 

Jlritish  Colonics  and  Dependencies. — The  infliction  of  torture  in  any 
British  colony  or  dependency  has  Usually  been  regarded  as  contrary 
to  law,  and  ordered  only  by  arbitrary  authority.  It  is  true  that  in 
the  trial  of  Sir  Thomas  Picton  in  1606,  for  subjecting,  while  governor 
of  Trinidad,  a  woman  named  Luisn  Calderon  to  tho  torture  of  tho 
picquct,"'  one  of  the  grounds  of  defence  was  that  such  torture  was 
authorized  by  the  Spanish  law  of  tho  island,  but  the  accused  was 
convicted  in  spite  of  this  defence,  and  the  final  decision  of  tho 
Court  of  King's  Bench,  in  1812,  decreeing  a  respite  of  the  defendant's 
recognizances  till  further  order,  was  perhaps  not  so  much  an 
aflirtuHti'm  of  the  legality  in  the  particular  instance  as  the  practical 
expression  of  a  wish  to  spare  an  eminent  public  servant.1'  As  to 
India,  the  second  charge  against  Warren  Hastings  was  extortion 
from  the  begums  of  Oude  by  means  of  the  torture  of  their  servants. l* 
In  the  pn.-sout  Indiau  Peual  Code  and  Evidence  Act  there  are  pro- 
visions intended,  as  Sir  James  Stephen  »ay9,13  to  prevent  the 
practice  of  torture  by  the  police  for  the  purpose  of  extracting  con- 
fessions from  persons  in  their  custody."  In  Ceylon  torture,  which 
had  been  allowed  nuder  the  Dutch  government,  was  expressly 
abolished  by  royal  proclamation  iu  1799. 

United  Htnlt-i. — One  mstar.ee  of  the  peine  forte  ct  dure  is  known. 
It  was  inflicted  in  1652  on  Giles  Corv  of  Salem,  who  refused  to 
plead  when  arraigned  for  witchcraft.^'  Tho  constitution  of  tho 
United  States  provides,  in  the  words  of  the  Bill  of  Rights,  that 
cruel  and  unusual  punishments  aro  not  to  be  inflicted. '*  This  is 
repealed  in  the  constitutions  of  most  States.  The  infliction  of  cruel 
arid  unusual  punishment  by  the  master  or  officer  of  an  American 
vessel  on  the  high  seas,  or  within  the  maritime  jurisdiction  of  the 
United  States,  is  punishable  with  fine  or  imprisonment,  or  both.17 

I  Thn  rhnmhucrew  with  which  C»r»t»rei  hid  been  tortured  was  afterwards 
presented  to  lilm     a  remembrance  by  Urn  Privy  Council. 

*  rcr»on«  lutjcrte.  to  more  lhan  tuual  torture  iron  the  boot  were  Mid  la  be 
"cilriTnrly  WrJ." 

J  TJili  vrmi  lo  line  been  used  in  ono  esse  In  England.  Lccky,  Raitonallm 
in  A"»i*rY.  vol.  I.  (i.  It:. 

i  llaltim.  Conn.  Ilt%!.,  vol.  111.  p.  «6.  See  Burnet,  UUt. o/  Ov»  Time,  voL  I. 
r  SS3,*nil  S>  ori  vii.,  <ol.  x»l.  p.  Mfi. 

»  Frrmdn,  }I,U.      England,  vol.  ,111.  p.  3*«.  •  Hid.,  vol  si.  p.  1*3. 

I  J.MInc,  P.  •  Cat.  SialePaptn  (Irish  ierkes,  1«I5-1«?5),  p.  TS. 

*  Jardtnc.  p.  M. 

>»  In  the  pirquol  the  sufferer  w»»  supported  only  on  the  great  toe  (which  rested 
o»  a  slurp  Hake),  and  ty  ■  rope  attachtd  to  one  srra. 
30  Statt  Trinlt,  *4J. 
>>       the  Report  of  lUo  ProccedlDis,  vol.  L,  and  Mscsnlay's  Essay  on  Warren 
niatlna-s.  I«  Stephen,  Eridmct  Act,  p.  II*. 

»  3.-7-33 1  of  Corte  :  {}  S.V*7  of  Art. 
■a  Douvscr.  La*  imt.,  ..r.  'Telae  Forte  et  Dur. - 
"  AmenJrac.iU.  Art.  vtd.  1?  Bnifd  Slot.,  \  M4J. 


Continental  Slates.— Th«  principles  of  Roman  law  were  generally 
adopted.  Want  of  spaco  unfortunately  prevents  a  detailed  exami- 
nation of  the  law  of  other  countries,  but  that  of  Itsly  may  fairly 
be  taken  as  the  type  of  a  system  which  reached  at  its  maturity  a 
certain  revolting  completeness  of  which  it  is  difficult  to  speak  with 
patience.  The  law  as  it  existed  in  Italy  is  contained  in  a  long  liue 
of  authorities,  chiefly  supplied  by  the  school  of  Bologna,  beginning 
with  the  glossatores  and  coming  down  through  the  }*>H-glQtsatorcs, 
until  the  system  attained  its  perfection  in  the  vast  work  of 
Farinaccius,  written  early  in  the  17th  century,  where  every  pos- 
sible question  that  could  aris*  is  treated  with  elaborate  minuteness. 
The  writings  of  jurists  were  supplemented  by  a  large  body  of  legis- 
lative enactments  in  most  of  the  Italian  states,  extending  from  the 
constitutions  of  the  emperor  Frederick  II.  down  to  the  last  century. 
It  is  not  until  Bartotus  (1314-1357)  that  the  law  begins  to  assumo 
a  definite  and  complete  form.  In  his  commentary  on  book  xlviii. 
of  the  Digest  he  follows  Roman  law  closely,  but  introduces  sora* 
further  refinements:  e.g.,  though  leading  questions  may  not  be 
asked  in  the  main  inquiry  they  are  admissible  as  subsidiary.  There 
is  a  beginning  of  classification  of  indicia.  A  very  full  discussion 
of  tho  law  is  contained  in  the  work  on  practice  of  Hippolytui'de 
Marsiliis,"  a  jurist  of  Bologna,  notorious,  on  his  own  admission,  as 
the  inventor  of  the  tortnre  of  keeping  without  sleep.  Ho  defines 
the  question  as  in^uist'd'o  rcrrtafis  per  tomienta  et  cordis  dolorem, 
thus  recognizing  the  mental  as  well  as  tho  pbvaical  elements  in 
torture.  It  was  to  bo  used  only  iu  capital  cases  and  atrocious  crimes. 
The  works  of  Farinaccius  and  of  Julius  Clarus  nearly  a  century 
later  were  of  great  authority  from  tho  high  official  positions  filled 
by  the  writers.  Farinaccius  was  procurator-general  to  Pope  Paul  V. , 
and  bis  discussijn  of  torture  is  one  of  the  most  complete  of  any." 
It  occupies  251  closely  printed  folio  pages  with  double  columns. 
The  length  at  which  the  subject  is  treated  is  one  of  tho  best  proofs 
of  the  science  to  which  it  hail  been  reduced.  Too  chief  feature  of 
the  work  is  the  minute  and  skilful  analysis-  of  itulieia,  ftuna, 
prmsumptio,  and  other  technical  terms.  Many  definitions  of  titrfiWum 
are  suggested,  the  best  perhaps  being eonjeetu'ra  ex  probabiiibut  et  nan. 
nccessariis  orta,  a  quibus  potest  abesse  Veritas  scd  non  vfrisimilitudo. 
For  every  infliction  of  torture  a  distinct  indicium  is  required.  But 
this  rulo  does  not  apply  where  it  is  iutlicted  for  discovering 
accomplices  or  for  discovering  a  clinio  other  than  that  for  which  it 
was  originally  inflicted.  Torture  may  be  ordered  in  all  criminal 
cases,  except  small  offences,  and  in  certain  civil  cases,  such  os 
denial  of  a  dspositum,  bankruptcy,  usury,  treasure  trove,  and  fiscal 
cases.  It  may  be  inflicted  on  all  persons,  unless  specially  exempted 
(clorgy,  minors,  kc. ),  and  even  those  exempted  may  be  tortured 
by  command  of  the  sovereign.  There  are  three  kinds  of  tort'jr*, 
leris,  gmvis,  and  grnvi»»i;na,  the  first  and  second  corrcsponriin£»  to 
the  ordinary  torture  of  French  writers,  the  last  to  tbeextraordinary. 
The  extraordinary  or  gravis*ima  was  as  much  as  could  possibly  >. 
borne  without  destroying  life.  An  immense  variety  of  tortures  is 
mentioned,  the  most  usual  being  the  tying  of  one  hand  only  with 
tho  cord.  The  judge  could  not  begin  with  torture  ;  it  was  only 
a  subsidiutn.  It  inflicted  without  dun  course  of  law,  it  was  void 
as  a  proof.  The  judge  was  liable  to  penalties  if  ho  tortured  without 
proper  indicia,  if  a  privileged  person,  or  if  to  the  extent  that  death 
or  permanent  illness  was  the  result.  An  immense  variety  of  tor- 
tures is  mentioned,  and  the  list  tcuded  to  grow,  for,  as  Farinac- 
cius says,  judges  continually  invented  new  modes  of  torture  to 
please  themselves.  Numerous  casuistical  questions  aro  treated  at 
length.  Could  a  priest  reveal  an  acknowledgment  of  an  intended 
crime  made  to  him  in  confessiou  t  What  kinds  of  reports  or  how 
much  hearsay  evidence  constituted  fame  ?  How  far  was  a  con- 
fession allowed  to  "be  extorted  by  blandishments  or  false  promises 

j  on  tho  part  of  the  judge  ?  Were  thcte  three  or  five  grades  in 
torture  1  Julius  Clarus  of  Alessandria  was  a  member  of  the  council 
of  Philip  II."  To  a  great  extent  ho  follows  Fariuaccius.  He  puts 
the  questions  for  the  consideration  of  the  judge  with  great  clear- 
ness.   They  aro— whether  (1)  a  crimo  bas  been  committed,  (2) 

|  the  charge  is  one  in  w  hich  torture  is  admissible,  (S)  the  fact  can 
be  proved  otherwise,  (i)  the  crime  \vaB  secret  or  open,  (5)  tho  object 
of  the  torture  is  to  elicit  confession  of  crimo  or  discovery  of 
accomplices.  He  admits  the  tremendous  power  given  lo  a  judge  of 
torturing  a  witness  should  ho  suspect  that  the  latter  knows  the 
truth  and  is  concealing  it.  An  accuser  may  not  be  racked  with 
tho  accused  in  order  "to  test  his  sincerity.  The  clergy  can  be 
tortured  only  in  charges  of  treason,  poisoning,  and  violation  of 
tombs.  On  tlio  great  question  whether  there  are  three  or  five 
grades,  he  decides  in  favour  of  five,  viz.,  threats,  taking  to  tho 
place  of  torment,  strippiug  and  binding,  lifting  on  tho  rack,  rack- 
ing. Other  Italian  writers  of  less  eminence  have  been  referred  to 
for  the  purposes  of  this  article.  Tho  burden  of  their  writings  is 
practically  the  same,  but  'hey  have  not  attained  the  systematic 
perfection  of  Farinaccius.  Citations  from  many  of  them  are  rnado 
by  Manzoni  (see  below).    Among  others  are  Guido  do  Suzara,  Paris 

18  Praclica  CrimlnaHt  aum  Artm'4a  tiunruyatur,  Venice.  143J 
«  Praii'  <i  JVwr.ro  (V.^is«/i>.  bk.  .1.  Mt.  T.  quest.  JO-41,  " 
*>  r-acticn  Cnmma!,,  Ftnaln,  Lj  en.,  1M7. 
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fit  Puteo,  JSgidiu*  Bossius  of  Mil.m.  Casonu*  of  Venire,  Decianus, 
Follerius,  and  Tun.iuillui  Aiiibro-iauus,  who*,  works  covet  the 
period  from  the  13th  to  the  end  of  the  17th  century.  '  Tho  U» 
depended  mainly  on  the  writings  of  the  jurist*  as  interpreter* 
of  custom.  At  the  tame  time  in  all  or  nearly  all  the  Italian 
« tat n  the  customary  law  wan  limited,  supplemented,  or  amended 
by  legislation.  That  a  check  by  legislative  authority  was  necca- 
*>iry  appear*  from  the  glimpses  afforded  by  the  writings  of  the 
jurist*  that  the  letter  of  the  law  waa  by  no  means  always  fol- 
lowed.1 The  earliest  legislation  after  the  Roman  law  an  nis  to 
be  the  constitutions  of  the  emoeror  Frederick  II.  for  Sicily  pro- 
mulgated in  1231. 

Several  instances  of  the  torture  of  eminent  persona  occur  In 
Italian  history.  The  historical  case  of  the  greatest  literary  interest 
is  that  of  the  iiersons  scented  of  bringing  the  plague  into  Milan 
in  1030  by  smearing  the  walls  of  houses  with  poison.  An  analysis 
of  tho  case  was  undertaken  by  Verri  *  and  Manzoni,'  and  nuts  in  a 
clear  light  some  of  the  abuses  to  which  the  system  led  in  timea 
of  popular  panic.  Convincing  argumeuts  are  urged  by  llan/nni, 
af.tr  an  exhaustive  review  of  the  authorities,  to  prove  the  ground- 
leuness  of  the  charge  on  which  two  iunoceut  perrons  underwent 
the  torture  of  the  canape,  or  hempen  cord  (the  effect  of  which  was 
partial  or  complete  dislocation  of  tho  wrLt).  and  afterwards  suffered 
death  by  breaking  on  tho  wheel.  The  main  arguments,  shortly 
stated,  are  these,  all  hosed  upon  the  evidence  as  recorded,  and  tho 
law  as  laid  down  by  jurists.  (1)  The  unsupported  ovidcut-o  of  an 
accomplice  was  treated  as  an  indicium  iu  a  case  not  oue  of  those 
exceptional  ones  in  which  such  an  indicium  was  sufficient.  The 
evidence  of  two  witnesses  or  a  confes*inn  by  tho  scented  was  neces- 
sary io  establish  a  remote  indicium,  surh  as  lying.  (2)  Hearsay 
evidence  was  received  when  primary  evidence  was  obtainable.  (3) 
The  confession  made  under  torture  was  not  ratified  afterwards, 
(t)  II  was  made  in  consequence  of  a  promise  of  impuuity.  (5i  It 
wn."  of  an  impo^siblo  crime. 

M  i*  'i  mmni  In'onr-llon  on  th«  subject  wl'l  be  foaad  In  the  works  of  Mr  Lea 
ai>.  Mr  l.rcXy.  to  wfalcb  Trtvrtnct  bat  already  h*<n  mads.  In  the  /Vswj  C'jrr/o- 
f.nlta,  •  'Torlttrr."  la  Zetller's  Cnlrrrtal  L'ricvn.  s.r.  "Torlor,"  sal  la 
II  ■;'  i'i  £tp  it  ifVl  ImlUulunt  JuiiUiaim.  tar  Kiipl-nd.  Jir.lliit'-  woi*  Is  tkn 
sf-'ij.rj  .all. o  II;.  TMrtr--l»  Vid.1.  of  torture  srs  dr-cTttrd  la  Urjcr  •  A'oe- 
•"i  t'i  ni-Uiit.i  i,  «.».  -Toitoi."  Instrument,  cl  toitsis  tn  -ill!  |ir.  »rv««l  la 
I,..  Tctr  r.(  L.'nd.-n  ■nd  la  Iks  mnsrums  of  Naalch,  ft-iUbci.  Karemlvre.  Tl« 
l.j|..:r,  s.-i.  otlie r  pl.Kfs.  .tit.-*  si  UieToscr  srs  th«  lro»  ci.llsr.ir>.  tillx«»,  tho 
ttiu  r«-w.  sn  l  Llw  scstcnter's  daughter.  There  Is  slso  s  model  of  one  ol  the 
us  ol  the  rsrfc.  (J.  TVt.l 

TORY.    Seo  Wnio  and  Toby. 


TOTEM  ISM.  A  totem  is  a  class  of  material  objects 
which  a  savage  regards  with  superstitious  respect,  believing 
that  there  exists  between  him  and  every  member  of  the 
chess  an  intimate  and  altogether  special  relation.  The 
name  is  derived  from  an  Ojibway  (Chinpcway)  word  which 
was  first  introduced  into  literature,  so  far  a*  appears,  by 
J.  Long,  au  Indian  interpreter  of  la-it  century,  who  ap.lt 
it  <  (am*  The  connexion  between  a  man  and  his  totem 
it  mutually  beneficent :  tha  totem  protect*  the  man,  and 
the  man  shows  his  respect  for  the  totem  in  various  .\ays, 
by  not  killing'  it  if  it  bo  an  animal,  and  not  cutting  or 
gathering  it  if  it  be  a  plant  As  distinguished  from  a 
fetich,  a  totem  is  never  an  isolated  individual,  but  always 
a  clan  of  objects,  generally  a  sp'"-ies  of  animals  or  of 
plants,  moro  rarely  a  class  of  inanimato  natural  objects, 
very  rarely  a  class  of  artificial  objects, 
of  Considered  in  relation  to  men,  totems  are  of  at  least 
three  kinds  : — (1)  the  clan  totem,  common  to  a  whole  clan, 
unci  passing  by  inheritance  from  generation  to  generation  ; 
(2)  tho  sex  totem,  common  either  to  all  the  males  or  to  all 
the  females  of  a  tribe,  to  tho  exclusion  in  either  case  of 
the  other  sex  ;  (3)  the  individual  totem,  belonging  to  a 
singlo  individual  and  uot  pas-sing  to  his  descendants. 
Other  kinds  of  totems  exist  and  will  bo  noticed,  but  they 
may  perhaps  be  regarded  as  varieties  of  the  clau  totem. 
The  latter  is  by  far  the  most  important  of  all ;  and  where 
we  speak  of  totems  or  totemism  without  qualification  the 
reference  is  always  to  tho  clan  totem. 

The  Clan  Totem. — Tho  clan  totem  is  reverenced  by  a 
body  of  men  and  women  who  call  themselves  by  tho  name 

1  Fcr  instance,  Pari-  do  Puteo  iltustratos  the  extra  legal  cruellies 
sometime* 
by  the  hair 
tat orl  a  confession. 

*  SUria  drill  Colutna  In/am*. 

ami  Tranlt  of  an  Indian  fshnyttttr,  p.  86,  1761. 


practised  by  asserting  that  ho  saw  a  jnrlge  sell*  an  accused 
r  of  the  bead  and  dash  his  head  against  a  pillsr  in  order  to 


,  pillsr  I 
'  OwCTTOii.ni  tutla  Tortvru. 


of  the  totem,  beliovo  themselves  to  bo  of  ono  blood,  de- 
scendants of  a  common  ancestor,  and  are  bound  together 
by  common  obligations  to  each  other  and  by  a  common 
faith  in  the  totem.  Totemism  is  thus  both  a  religious  and 
a  social  system.  In  its  religious  ___|H.ct  it  consists  of  the 
relations  of  mutual  respect  and  protection  between  a  man 
and  his  totem  ;  in  its  social  aspect  it  consist?  of  the  rela- 
tions of  the  clansmen  to  each  other  and  to  men  of  other 
clans.  In  the  later  history  of  totcinimn  these  two  sides, 
tho  religious  and  the  social,  tend  to  part  company  ;  the 
social  system  sometimes  survives  the  religious;  and,  on 
the  other  hand,  religion  sometimes  bears  traces  of  totemism 
in  countries  where  the  social  system  based  on  totemism 
has  disappeared.    We  begin  with  tho  religious  side, 

Totemi*M  at  a  Religion,  or  the  Relation  between  a  Man  Ta'  •__- 
and  AU  Totem. — The  members  of  a  totem  clan  call  them- 1  sir.  as  _ 
selves  by  thu  name  of  their  totem,  and  commonly  belicvo  "J'J*0"- 
thenisclves  to  bo  actually  descended  from  it 

Thus  the  Turtle  clan  of  the  Iroquois  are  descended  from  a  fatD...nt 
turtle,  which,  burdened  by  the  weight  of  iu  shell  in  walking,  con-  from 
trived  by  great  exertions  to  throw  it  on*,  and  thereafter  gradually  totem 
developed  into  a  man.'  The  Cray -Fish  clan  ol  tho  Choctaw*  were 
originally  cray-fcli  and  lived  underground,  coming  up  occasionally 
through  the  mud  to  the  sulfa.*.  On.o  a  party  of  Choctaw,  smoked 
them  out.  and.  treating  them  kirdly,  taught  tlieui  tho  Choctaw 
language,  taught  them  to  walk  on  two  leg*,  undo  them  cut  off  their 
toe  uails  and  pluck  the  hair  from  their  Iodic* ,  alter  which  they 
adopted  them  into  tho  trilw.  But  the  re*t  of  their  kindred,  tho 
fray-fish,  aic  still  li\ing  underground.*  The  Ovigcs  aio  desceuded 
from  a  male  snail  and  a  female  bca\cr.  The  snail  Imu-t  his  shell, 
|  developed  arms,  fcrt.  and  leg.,  and  became  a  fine  tall  man;  after- 
wards ho  married  the  l>eiivcr  maid.'  Sunn  of  the  clans  of  western 
Australia  are  desceuded  from  ducks,  swuns,  and  other  waterfowl. • 
In  Senegambia  each  family  or  elan  is  dc«-cnded  Irom  au  animal 
(hippopotamus,  scorpion,  &c. )  with  which  it  count*  kindred.* 
Somewhat  differ. ut  i 


:  are  the  myths  in  which  a  humau  ancestress 
,1*  said  to  have  given  birth  to  an  animal  of  tho  tota.ni  species. 
Thus  tho  Snake  clou  among  the  JIomuis  of  Ari/Ona  are  descended 
from  a  woman  who  gaie  birth  to  (.nukes."  The  Hakaiaiin  western 
ri|<iatorial  Africa  believe  that  their  womeu  once  gave  birth  to  tho 
totem  animals:  oue  woman  brought  forth  a  calf,  others  a  crocodile, 
hippopotamus,  monkey,  boo,  snd  w  ild  pig. u 

Believing  himself  to  bo  descended  from,  and  therefore  Respect 
akiu  to,  hi-  totem,  tho  savage  uaturally  treats  it  with  respect.  *how"  to 
If  it  is  an  animal  ho  will  not.  as  a  rule,  kill  nor  eat  it.    In  tot<m' 
the  Mount  Gambicr  tribe  (South  Australia)  "a  man  docs 
not  kill  or  use  as  food  anj  of  the  animals  of  the  same  sub- 
division with  himself,  excepting  when  hunger  compels;  and 
then  they  express  sorrow  for  ha.iug  to  eat  their  mugong 
(friends)  or  tumannn<i  (their  flc.sh).    When  using  the  last 
word  they  touch  their  breast*,  to  indicate  tho  clobe  relation- 
ship, meaning  almost  a  part  of  themselves. 

To  illustrate  :— One  day  one  of  the  blacks  killed  a  crow.  Threo 
or  four  dajs  afterwards  a  Buoiiwa  (crow )  named  Latrv  died.  Ho 
had  been  ailing  for  some  days,  but  the  killiuc  of  his  Kingong 
hastened  his  death. 12  The  tribe*  about  the  C.ulf  of  Carpentaria 
greatly  revereuce  their  totems:  if  »ny  one  were  to  kill  the  totem 
animal  in  presence  of  the  man  whose  toUm  it  was,  the  latter  would 
say,  "  What  for  you  kill  that  fellow  .'  that  my  father  ! "  or  "  That 
brother  belonging  to  me  you  Viave  killed  :  why  did  you  do  it  t"  u 
SirGeoige  Grey  says  of  the  western  Au»tialian  tiibra  that  a  man 
will  never  kill  an  animal  of  his  IoL.m.j  (tot.  ml  s|«rics  if  be  find* 
it  asleep;  "indeed,  h»  alsays  kills  it  reluctantly,  and  never 
without  affording  it  a  chsme  to  cscair.  This  arises  from  the 
family  belief  that  some  one  indiudinl  ol  the  specie*  is  their  nearest 
friend,  to  kill  uhom  would  1*  o  grfaf  crime,  and  to  be  carefully 
avoided."  M    Amongst  the  Indians  of  British  Columbia  a  man  will 

•  Iktimd  Annual  Report  «f  the  Bureau  of  Ethnology,  Washington, 
1883.  p.  77.  *  Catlin.  Xurth  American  Indtaut,  ii.  p.  128. 

'  Schoolers!.,  The  American  Imtiaitt,  p.  95  ay.;  Lewis  and  Clarke, 
Trarth  to  tht  .*v.  nrte-  of  tht  .V 'avHri  Jtiner,  l_ondoti,  1815,  i.  p. 

•  Sir  George  Grey.  Vocabulary  of  Uialcctt  of  S.  11'.  Autlralia, 

•  Revue  a?  Ethnographic,  lit.  p.  390,  v.  p.  81. 

"  Bourke,  Snnke  Dance  if  the  Moquit  of  Aritona,  p.  177. 

11  Du  Chaillu,  Eiplorationi  in  Ji<fualor,aJ  Africa,  p.  80S. 

"  Stewart  in  Fivm  and  liowlU.  Venn-fare*  and  Aumai,  p.  1C9. 

»  _W.  Anthroy.  /-,*/..  xiil.  p.  300. 

t"  Grey,  Journal,  of  Txeo  expedition*  in  iVortt-  ir«<  and  Weeter, 
Auetndia,  ti.  p.  22S. 
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never  kill  Itis  totem  aouoal ;  if  he  wu  another  do  it,  he  will  hide 
hia  far*  for  »Ii»mo.  and  afterward*  demand,  compensation  for 
tha  act.  Whcuever  one  of  these  Indians  exhibit*  hi*  totem 
badge  (as  by  painting  it  on  bis  foreheadl,  all  persons  of  the  tame 
totem  are  bound  to  do  honour  to  it  by  casting  property  before  it 1 
The  Damaras  in  South  Africa  are  divided  iuto  totem  clans,  called 
•  "eandas";  and  according  to  the  clan  to  which  they  belong  they 
refuse  to  partake ,  e. g. ,  of  an  ox  marked  with  black,  white,  or  red 
■pots,  or  of  a  sheep  without  horns,  or  of  draught  oxen.  Some  of 
them  will  not  eren  touch  vessel*  in  which  such  food  has  beep 
cooked,  and  avoid  even  the  smoko  of  the  fire  which  has  boen  used 
to  cook  it.'  The  negroes  of  Senrgombia  do  not  eat  their  totems.* 
The  Mundna  (or  JlumUrij)  and  Oraons  in  Bengal,  who  are  divided 
into  exognmous  totem  clans,  will  not  kill  or  eat  the  totem  animals 
which  give  their  mimes  to  the  clans.*  A  remarkable  feature  of 
some  of  those  Oraon  totems  is  that  they  are  not  whole  animals,  but 
parts  qf  animals,  as  tho  head  of  a.  tortoise,  the  stomach  of  a  pig. 
In  such  cases  (which  are  not  confined  to  Bengal)  it  is  of  course 
not  tho  whole  animal,  but  only  the  sjieciol  port,  that  the  clans- 
men are  forbidden  to  eat  Such  totems  may  be  distinguished  as 
Split  eplit  totems.  Tho  Jagannathi  Kurabar  in  Bengal  abstain  frooi 
totems,  killing  or  injuring  the  totems  of  their  respective  claus,  and  they 
bow  to  their  totems  when  they  meet  them.* 

Plant         When  the  totem  is  a  plant  the  rules  are  such  as  these, 
totems.    A  native  of  western  Australia,  whose,  totem  is  a  regetable, 
"  may  not  gather  it  under  certain  circumstances  and  at  a 
particular  period  of  the  year.''  6    An  Oraon  clan,  whose 
totem  is  the  kujrar  tree,  will  not  eat  tho  oil  of  that  tree, 
nor  sit  in  iU  shade.7    The  Red  Maize  clan  of  the  Omahas 
will  not  eat  red  maixe.    Those  of  the  people  of  Ambon 
and  Uliase  who  are  descended  from  trees  may  not  use 
theso  trees  for  firewood. 
Totem        The  rules  not  to  kill  or  eat  tho  totem  are  not  the  only 
taboos,     taboos ;  tho  clansmen  are  often  forbidden  to  touch  the 
totem  or  any  part  of  it,  sometimes  even  to  look  at  it. 

Thus  the  Elk  clan  of  the  Omahas  neither  cat  tho  flesh  nor  touch  any 
part  of  the  male  elk.*  The  Deer-Head  cian  of  the  Omahas  may  uot 
touch  the  skin  of  any  animal  of  the  deer  family,  nor  wear  moccasins 
of  deer  skin,  nor  uso  the  fat  of  the  deer  for  hair-oil ;  but  they  may  est 
the  flesh  of  deer.'    Of  the  totem  clnns  in  Bengal  it  is  snid  that  they 
"are prohibited fiom killing,  eating, cutting,  burning,  carrying,  using, 
ic. ,'  the  totem.1*    The  Bcchuanas  iu  South  Africa,  who  have  a  well- 
developed  totem  system,  may  not  cat  nor  clotho  themselves  in  the 
skin  ot  the  totem  animaL"    They  even  avoid,  at  least  in  some  rases, 
to  look  at  the  totem.    Thus  to  a  man  of  tho  Bakuona  (Bakwain)  or 
Crocodile  clan,  it  is  "hateful  and  unlucky"  to  meet  or  garc  on  a 
crocodile  ;  the  sight  is  thought  to  causo  inflammation  of  the  eyes. 
Totem         Sometimes  the  totem  animal  is  fed  or  even  kept  alive  in  captivity, 
kept  in     Among  the  mountaineers  of  Formosa  each  clan  or  village  keeps  its 
captivity,  totem  (serpent,  leopard,  lee. )  in  a  cage."    A  Samoau  clan  who.se 
totem  wis  the  eel  used  to  present  the  tint  fruits  of  the  tnro  planta- 
tions to  the  eels."  Amongst  the  Narrinycri  iu  South  Australia  men 
of  the  Snake  clan  sometime*  catch  snukea,  pnll  out  their  teeth  or 
sew  up  their  mouths,  and  keep  them  as  (ict*.1*    In  a  Pigeon  clan 
of  Samoa  a  pigeon  was  carefully  kept  and  fed.11    Amongst  the 
K along  in  Javn,  whose  totem  is  the  red  dog,  each  family  as  a  rule 
keeps  one  of  these  animals,  which  they  will  on  no  account  allow  to 
bo  struck  or  ill-used  by  any  one.1* 
Totem         Tho  dead  totem  is  mourned  for  and  buried  like  a  dead  clansman, 
buriid      In  Samoa,  if  a  man  of  the  Owl  totem  found  a  dead  owl  by  tho 
aud  road  aide,  he  would  Bit  down  anil  weep  over  it  aud  brat  his  forehead 

mourned,  with  "tones  till  the  blood  flWcJ.  Tho  bird  would  theu  bo  wrapped 
up  and  buried  with  as  much  ceremony  as  if  it  had  been  a  human 
being.  "This,  however,  was  not  the  death  of  the  god.  Ho  was 
supposed  to  Iw  yet  alive,  and  incarnate  in  all  tho  owls  in  existence."1** 
Tho  generalization  here  implied  is  characteristic  of  totemism ;  it  is 
not  merely  nn  individual  lut  the  species  that  is  revprenced.  The 
Wanika  in  eastern  Africa  look  on  the  hyena  aa  one  of  their 

I  R.  C.  Mnyne,  Hritith  (WuiaiiV,  p.  258. 

5  C,  J.  Anderson,  Lake  Xgnini,  222  »y.        »  Ret.  d"Elhn.,  iil.  896. 

•  Dal  ton  In  Trat.*.  l.'httolog.  Sjc.,  new  ser.es,  \l.  )«.  3*» ;  Id., 
Ethnol  of  r.mjnl,  pp.  189,  254;  .It.  (Ji'iirt.  Ra\,  July  1886,  p.  70. 

»  As.  Quart.  Rev.,  July  1880,  p.  79.  *  Grey,  Journals,  li.  228  »/- 
■'  Dalton,  AM ii.  of  Vcngul,  261;  Id.,  Tram.  Ethuol.  So:.,  vi.  30. 

•  L.  Jara«,  Espth'.iou  /Win  P,ttttnrjh  to  the  Rocky  J/o'iNf ii'iu>, 
i.  p.  47  ;  7'fli'rJ  Rep.  Bur.  Ethuol.,  p.  226. 

•  James,  Ik  at. ;  Third  Hep.,  245.      lu  A:  QiarL  Rer.,  July  183«. 
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»  Vtrhandl.  d-r  Berliner  Ot $ell  f.  Authropolojie,  1882,  p  (62), 
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ancestors,  aud  tne  death  of  an  hya-na  is  monme<l  by  tha  wnole 
people ;  the  mourning  for  a  chief  is  said  to  be  as  nothing  eompr.rod 
to  tne  mourning  for  an  hyxnn."'  A  tribe  of  southern  Arabia  used  to 
bury  a  dead  gaxelle  wherever  they  found  ouc,  and  tho  whole  tribe 
mourned  for  it  aeven  days."  A  Califomian  tribo  which  reverenced 
tho  buzzard  held  an  annual  festival  at  which  the  chiof  ceremony  was 
tho  killing  of  a  buzzard  without  losing  a  drop  of  its  blood.  It  wa* 
thon  skinned,  the  feather*  were  preserve!  to  make  a  aacred  dress  for 
tha  medicine-man,  and  the  body  was  buried  in  holy  gronnd  amid 
the  lamentation*  of  tho  old  women,  who  mourued  ai  for  the  lo»a  of 
a  relative  or  friend.*0 

Aa  sonic  totem  claus  avoid  looking  at  their  totem,  so  other*  aro 
careful  uot  to  speak  of  it  by  its  proper  name,  but  use  descriptive 
epithets  instead.  The  three  totems  of  tho  Delaware* — the  wolf, 
turtle,  and  turkey — were  referred  to  respectively  as  "round  foot" 
"crawler,"  and  "not  chewing,"  the  last  referring  to  the  bird's  habit 
of  swallowiugits  food ;  and  the  rlans  call'd  themselves,  not  Wolves, 
Turtles,  sud  Turkeys,  but  "  Round  Feet,"  "  Crawler*,"  and  "  Thoso 
who  do  not  chew.  '"  The  Bear  elan  of  the  Ottawa*  called  them- 
selves not  Bear*  but  Big  Fcota  The  object  of  these  drcnmloeu- 
tions  is  probably  to  give  no  offence  to  the  worshipful  animal. 

The  peualties  supposed  to  bo  incurred  by  acting  disre- 
spectfully to  tho  totem  aro  various.  The  Bakalai  think 
that  if  a  man  were  to  cat  his  totem  tho  women  of  his 
clan  would  miscarry  and  give  birth  to  animals  of  the  totem 
kind,  or  die  of  an  awful  di«casc.M  The  Elk  clan  among 
the  Ointhas  bclicvo  that  if  any  clausman  were  to  touch 
any  part  of  the  male  elk,  or  cat  it*  flcjh  or  the  flesh  of 
tho  male  deer,  he  would  break  out  in  boiU  and  white  spots 
in  different  parts  of  tho  body.2*  Tho  Rod  Maize  subclan 
of  the  Omahas  believe  that,  if  they  were  to  eat  of  the  red 
maize,  they  would  havo  running  norcs  all  round  their 
mouth.**  And  in  general  tho  Omahas  believe  that  to  cat 
of  the  totem,  even  in-  ignorance,  would  cau.«c  sickness,  not 
only  to  tho  eater,  but  abo  to  his  wife  aud  children.''1 
Tho  worshippers  of  tho  Syrian  goddess,  whose  creed  waa 
saturated  with  totemi/m,  believed  that  if  they  ate  a  ?prat 
or  an  anchovy  their  whole  bodies  would  break  out  in  ulcers, 
their  legs  would  wa.sta  away,  and  their  liver  melt,  or  that 
their  belly  and  legs  would  swell  up.J7 

The  Famoon.'  thought  it  death  to  tnjuto  or  eat  their 
totems.  Tho  totem  wa.;  rupposcd  to  take  up  his  abode  in 
the  sinner's  body,  and  there  to  gender  the  very  thing 
which  he  had  eaten  till  it.  caurcd  bid  death. * 

Thus  if  a  Turtlo  m*n  *to  of  *  turtle  ho  grew  very  ill,  and  tha 
voice  of  tho  turtle  was  heard  in  his  inside  saying,  "  Ho  ate  mc  ; 
I  am  killing  him."5*  In  ruch  cases,  however,  the  Poinoan*  lmd  a 
nieilo  cf  oppca.  ing  the  angry  totem.  The  ouVudcr  himself  or  one 
of  his  clan  was  wrap]ic4  iu  'leaves  arid  laid  iu  an  nnhrated  oven, 
an  if  bo  were  about  to  be  baked.  Thus  if  amongst  the  Cuttlc-Fish 
clan  a  visitor  had  caught  a  cuttlc-fi.  h  and  cooked  it,  or  if  a  Cuttle- 
Pish  man  had  Wen  present  at  tho  eating  of  a  cuttle-fish,  the  Cuttle- 
Pish  cliu  met  and  elioso  a  man  or  woman  who  went  through  the 
pretence  of  Icing  baked.  Othcrwisi  a  cuttlefish  would  grow  in 
the  stomach  of  some  of  the  clan  and  bo  their  death." 

Iii  Australia,  also,  the  pum.«liruent  for  eating  the  totem 
appear*  to  have  been  pirkne.'s  or  death.*'  Hut  it  is  not 
merely  the  totem  which  is  tabooed  to  tho  Australian*, 
they  have,  lje«ides,  a  "scry  elaborate  rode  of  food  prohibi- 
tions, which  vary  chiefly  with  age,  being  on  the  wholo 
strictest  and  most  extensive  at  puberty,  and  gradually 
relaxing  with  advancing  yevr*  Thus  young  men  are  for 
bidden  to  eat  thn  emu;  if  tbey  ote  it,  it  i?  t bought  that 
they  would  be  afflicted  with  .-tore.*  all  over  their. bod te.<.as 

Charles  New.  /../■•,  IV at  titrnfjs,  Je.,  t*  R-nlren  Africa,  p.  122. 

"  Itobcrtuiu  .Smith;  A'i >■■  rJ. •<  >  cti.vi  Mori  >'"y  i.<  K  trhf  A. -J  '•»,  p  1»6. 

*•  Dccano,  in  Alfre.1  Rohii!  :ou's  Life  ri.  falif  i  t.m,  \>.  291  K]  , 
Bancroft,  AV/iui  llacci  of  0>e  Rot  .ft  Malts,  iii.  p.  ICS. 

11  Orinton,  The  Unci*  at  V  /./jdit's,  p,  :j» ;  Morgan,  .li,<\  .S.«-. 
p.  171  ;  HockevvcMer,  p.  247. 

»  See  AcaJ.,  27th  Kept  18S4,  p  C03. 

"  Mu  ChJlij,  EqH.it.  Aft.,  p.  309.  "  Third  Rep  ,  225. 

»  Ibul.,  231.       «  James,  A.  q ic I.  to  the  R  kIV  Mountains,  ii.  p.  60. 
a  riutarch,  De  Super,!.,  10;  Selden.  tie  liu  .Wi,  ]>.  2C9  ><j., 
Uipsie,  I 'ICS.         «  Turner,  Siwm,  j..  17  tq.         "  fhiJ.,  p.  60. 
»J  Turner,  Xi.i'.i,  p.  31  .w.  "  J.  A.  /.,  xtti.  p.  19? 

»  T.  h.  Mit  iirH,  Three  E+,«,r;ti,m,  i„to  He  l,<ico.f  ../  Kts'er* 
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Totem 


The  relation  between  a  man  and  his  totem  ia  one  of 
mutual  help  and  protection.    If  the  man  respects  and  cares 


for  the  totem, 


setl  that. the  totem  will  do  the  same 


by  him.  In  Scnegnmbia  the  totems,  when  they  are 
dangerous  animals,  will  not  hurt  their  clansmen;  e.g.,  men 
of  the  Scorpion  clan  affirm  that  scorpions  (of  a  very  deadly 
kind)  will  run  over  their  bodies  without  biting  them.1  A 
Snake  clan  (Ophiogenea)  in  Asia  Minor,  believing  that 
rtiey  were  descended  from  snakes,  and  that  snakes  wcro 
their  kinsmen,  submitted  to  a  practical  test  the  claims  of 
any  man  amongst  them  whom  they  suspected  of  being 
no  true  clansman.  They  made  a  snake  bite  him;  if  he 
survived,  he  was  a  true  clansman  ;  if  he  died,  he  was  not.' 
Tie  Pavlli,'  a  Snake  clan  in  Africa,  had  a  similar  test  of 
kinship  ;  tbey  exposed  their  new-born  children  to  snakes, 
and  if  the  snakes  left  them  unharmed  or  only  bit  without 
killing  them,  tho  children  were  legitimate  ;  otherwise  they 
were  bastards.8  In  Senegambia,  at  the  present  day,  a 
python  is  expected  to  visit  every  child  of  the  Python  clan 
within  eight  days  after  birth.* 

Other  totem  clans  regard  a  manjrho  has  been  bitten  by 
the  totem,  even  though  he  survives^  as  disowned  by  the 
totem,  and  therefore  they  expel  him  from  tho  clan. 
Among  the  Crocodile  clan  of  the  Bechuanas,  if  a  man  has 
been  bitten  by  a  crocodile,  or  merely  had  water  splashed 
over  him  by  a  crocodile's  tail,  ho  is  expelled  the  clan.* 

But  it  is  not  enough  that  the  totem  should  merely 
abstain  from  injuring,  he  must  positively  benefit  the  men 
who  put  their  faith  in  him.  Tho  Snako  clan  (Ophiogcnos) 
of  Asia  Minor  believed  that  if  they  were  bitten  by  an 
adder  they  had  only  to  put. a  snake  to  the  wound  and 
their  totem  would  suck  out  the  poison  and  sootho*awoy 
tho  inflammation  and  the  pain.'  Hcnco  Omaha  medicine- 
men, in  curing  tho  sick,  imitate  the  action  and  voice  of 
their  (individual)  totem.7  Members  of  the  Serpent  clan  in 
Senegambia  profess  to  heal  by  tlicir  touch  persons  who  have 
been  bitten  by  Borpenta.*  A  similar  profession  was  made 
in  antiquity  by  Snake  clans  in  Africa,  Cyprus,  and  Italy.* 

Again,  the  totem  gives  his  clansmen  important  informa- 
tion by  means  of  omens.  In  the  Coast  Murririg  tribo  of 
Now  South  Wales  each  man's  totom  warned  him  of  com- 
ing danger  ;  if  his  totom  was  a  kangaroo,  a  kangaroo 
would  warn  him  against  his  foes.™  Tho  8a  moan  totems 
pave  omens  to  their  clansmen.  Thus,  if  an  owl  flow 
buforo  tho  Owl  clan,  as  they  inarched  to  war,  it  woj  a 
signal  to  go  on  ;  but  if  it  flew  across  their  path,  or  back- 
ward*, it  was  a  sign  to  retreat."  Some  kept  a  tame  owl 
on  purpose  to  give  omens  in  war." 

When  the  conduct  of  the  totem  u  not  all  that  his 
clansmen  could  desire,  they  have  various  way*  of  putting 
pressure  on  him. 

Thus,  in  harvc*t  time,  when  the  birda  eit  the  -orn,  the  Small  Bird 
cUn  of  the  Omaha*  take  tome  torn  which  the y  ehea  snd  »pit  over 
t'lo  field.  Thin  i»  thought  to  k<*p  the  birds  from  tb»  crop."  If 
worm*  infest  the  corn  the  Re ptile  clan  of  the  Omaha*  etch  iorno  of 
them  andpouud  thi-ru  up  with  noraepraim  uf  -orn  which  ha\obecn 
heated.  They  make  a  »nup  of  the  mix  ture  ai.d  eat  it,  hehoving  that 
the  corn  will  not  b»  Info-Med  again,  at  Irani  fur  that  year.14  During 
a  fog  the  men  of  the  Turtl*  ■nhciati  of  the  Omaha*  used  to  draw 
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■Ait,  lli.  p.  896. 


*  Varro  in  Prhcian,  x.  32,  vol.  I.  p.  521,  ed.  Kell.  For  tho  make 
dWotit  of  tho  elan,        Strabo,  xlll.  1,14;  .Elian,  .V.  A.,  xii.  39. 

•  Varro,  ic  <-./.;  Pliny,  A'.  ,'/.,  vii.  §  H.  Pliny  ha*  g»t  it  »Toog 
Mid  on.  11»  aaya  that  if  the  *nV:c*  did  not  leave  the  children  they 
wore  baatanl*.     Wo  may  eaMy  correct  hia  *tate:r.tot  by  \  arro'a. 

*  AVrir*  ctlUknofraphit,  iii.  p.  397. 

•  Livingatone,  fruit.  Afrxea,  p.  255.  •  Strabo,  xiil.  1,  14. 
T  Jurnti,  Exjiejition  to  tht  Rocky  MoitnJaait,  1.  p.  217. 

1  Rtrut  d' Ethnfiyraphit,  iii.  p.  39b. 

»  Pliny,  .V.  B.,  xxtVIi.  30.  "  J.  A.  I.,  xiii.  195  n,  svt  46. 

a  Turnt-r,  Samoa,  21,  24,  60.        a  Ibid.,  25  tq. 

u  Tiinl  Report,  p.  23*  tq.  The  idea  perhaps  is  that  the  bird* 
tat  In  the  penon*  nl*  tbeir  b  rumen,  and  gir*  tanglMo  evidence  that 
Ihey  live  caUu  tl  *  r  61'.  "  Tki'J  />/• ,  2 IS. 


tho  figure  of  »  turtle  on  the  gnuu  i  with  Ha  race  to  the  south. 
On  the  head,  tail,  mi  Idle  of  the  back,  aud  on  each  leg  vers 
placed  eoiall.pieces  of  ■  red  breech-cloth  with  some  tobacco.  This 
ws*  thought  to  make  the  fog  disappear." 

In  order,  apparently,  to  put  himself  more  fully  nnder  ■ 
the  protection  of  the  totem,  tho  clansman  is  in  the  habit 1 
of  assimilating  hinuclf  to  the  totem  by  dressing  in  the  skin  j 
or  other  part  of  the  totom  animal,  arranging  his  hair  and  \ 
mutilating  hid  body  so  aa  to  resemble  the  toteru.'and  repre- 
senting it  on  his  body  by  cicatrices,  tattooing,  or  paint 

Among  the  Thlinketa  on  solemn  occasions,  such  aa  dance*, 
memorial  festivals,  snd  buiiala,  individuals  often  appear  diaguiaed 
in  the  fall  form  of  theii  totem  animal*  ;  and,  as  s  role,  each  clans- 
man carriea  at  leaat  an  eiaily  recognizable  part  of  hia  totem  with 
him."  Amongst  the  Oinahaa,the  entailer  boys  of  the  Black  Shoulder 
(Buffalo)  clan  wear  two  locka  of  hair  lu  linttstiou  of  horna.17  Ths 
Small  Bird  clan  of  the  Omaha*  "  leave  s  little  hair  in  front,  over 
the  forehead,  for  s  bill,  and  aortie  at  the  back  of  the  head,  for  the 
binl'a  tail,  with  ml  a  over  each  ear  for  the  wings. "  »  The  Turtle 
eubcWn  of  the  Omahas  "  cut  off  all  the  hair  from  a  boy's  head, 
except  eir  lockB  ;  two  are  left  on  each  aide,  oue  over  the  forehead, 
and  one  hanging  down  the  back  iu  imitation  of  the  lege,  head,  and 
tail  of  a  turtle. '  n  The  practice  of  kuocking  out  the  upper  front 
teeth  at  puberty,  which  prevaila  ia  Australia  aud  elaewoore,  la,  or 
waa  once,  probably  an  Imitation  of  the  totem.  The  Batoka  In 
Africa  «ho  adopt  this  prictice  aay  that  they  do  ao  in  order  to  be 
like  oxen,  while  those  who  retain  their  teeth  are  like  zebras." 

The  Haidaa  of  Queeu  Charlotte  Ialanda  are  universally  tattooed,  Tattoo- 
the  design  being  In  all  casea  the  totem,  executed  in  a  conventions!  ing. 
atyle.  when  aeveraj  families  of  different  totems  live  together  tn 
the  same  large  houae,  s  Haida  chief  will  have  all  their  totems 
tattooeit  on  bi«por*on.n  Tribe*  in  South  America  are  especially 
diatinguiahed  by  thoir  tattoo  mark*,  but  whether  those  are  totom 
marks  ia  not  «ald.°  The  Australians  do  not  tattoo  but  raise 
cicatrice*  ;  in  xorne  trilw*  theso  cicatrices  are  arranged  ia  pattern* 
which  aerve  a*  the  tribal  ludgva,  consisting  of  lines,  dots,  circles, 
aemicirclea,  Ac."  According  to  one  anthoritv,  these  Australian 
tribal  badges  are  soitielltnoa  representation*  of  tho  totem. M 

Again,  the  totem  L*  aniu'itliuc*  painted  on  tho  ]<er«on  of  the  clans- 
man. This,  aa  we  have  aeon  (p.  468),  ia  aomctimea  done  by  the 
Indiana  of  British  Columbia.  Among  tho  Huron*  (Wyandot*) 
each  clan  ha*  a  distinctive  mode  of  painting  the  faco  ;  and,  st  least 
ia  the  ra*o  of  the  chief*  at  installation,  thi*  painting  represent* 
the  totom. "  Among  the  Moqiii*  the  representatives  of  the  clana  at 
root-race*,  dancw,  Ac,  have  each  a  conventional  representation  of 
hia  totem  blaxonrd  on  brea*:  or  back.* 

The  clansman  also  affixes  his  totem  mark  as  a  signature 
to  treaties  and  other  documents, "  and  paints  or  carves  it 
on  his  weapons,  hnt,  canoe,  Jkc 

Tho  identification  of  a  man  with  his  totem  appears 
further  to  ba,ve  boon  the  object  of  various  ceremonies 
observed  at  birth,  marriage,  death,  and  on  other  occasions. 
Birth  Ccranoniet. — On  the  fifth  day  after  birth  a  child 

I  of  the  Decr-IIead  clan  of  the  Omahas  id  painted  with  red  1 
spots  on  its  back,  in  imitation  uf  a  fawn,  and  red  stripes 
are  painted  on  tho  child's  arms  and  chest.    All  tho  Deer- 

I  Head  men  present  at  tho  ceremony  make  red  spots  on  their 
chests.58  When  a  South  Slavonian  woman  has  given  birth 
to  a  child,  an  old  woman  runs  out  of  the  houso  and  calls 

j  out,  "A  Bhc-wolf  has  littered  a  he-wolf,"  and  the  child  is 
drawn  through  a  wolfskin,  as  if  to  simulate  actual  birth 
from  a  wolf.    Farther,  a  piece  of  the  eye  and  heart  of  a 

~~*~Third  Report,  240. 

"  Holmberg  In  ArU  Sec.  &/»>  /.  Fe>.nie*,  Iv.  233  tq.,  328  ;  Petroff, 
Ittticrt  on  Pop  ilatuiu,  Ihdvttritt,  ai  d  Rnuurcet  of  Alatka,  p.  109. 
Th  rd  ll<p.,  229.  »  Ibid.,  23S.  "  ibid. ,  210. 

"  UvlDgstone,  Skulk  Africa,  p.  632. 

n  Otviey.  &<re.  c/  Cauda,  Rtp.  for  1878-79,  pp.  108o,  185b  ; 
&u.'7A*0N  "-in  Contrib.  to  Knovl.,  vol.  xxL  No.  267,  p.  3  tq. ;  Xature, 
20th  January  lSeT,  p.  2»5  ;  fourth  AukwiI  Rrpcrt  oftk*  Bureau  of 
K'knolvyy,  Washington.  1BS6,  p.  67  tq. 
a  Martim,  Zur  Elkncyrapkit  Ai.urica'$,  turned  BratxlUns,  p.  55. 


I  Eratilutu,  p.  ! 

M  Brcugh  Smyth,  Ahori.jiiut  of  Victoria,  L  p.  xIU  tq.,  295,  ii.  313  ; 
Ejre,  Jour.,  11.  333,  335;  Ridley,  Kamilaroi,  p.  140;  Jour,  and 
Proe.  It.  Soc.  X.  8.  H'oto,  1682,  p.  201. 

**  Mr  Chatfield,  iD  Fincin  aud  Howitt,  A'aviiiarci  and  JCurnai,  p. 
60  n.    On  tattooing  in  connexion  with  totemiim,  see  Haberlandt  in 
Mt'thtil.  dtr  antkrop.  Orttlt.  in  Wttit,  xv.  (1885)  p.  [53]  ay. 
»  firtt  Jtrp.,  pp.  C'-\  64.  a  Bourke,  Snak*  Pane*,  p.  229. 

*  Hcckfwelder,  Irtlian  A'ationt,  p.  217. 
»  TAiri  Rtp.,  p.  245  tq 

Digitized  by  Google 


470 


TOTEMISM 


Marriage 

cere- 
monies. 


Cere- 
monie 
puberty. 


wolf  are  sewed  into  the  child's  bhirt,  or  bung  rouna  iu 
neck  ;  and,  if  several  children  of  the  family  have  died 
before,  it  is  called  Wolf.  The  reason  assigned  for  some  of 
these  customs  is  that  the  witches  who  devour  children 
will  not  attack  a  wolf.1  In  other  words,  the  human  child 
is  disguised  as  a  wolf  to  cheat  its  supernatural  foes.  The 
same  desire  for  protection  against  supernatural  danger 
may  be  the  motive  of  similar  totemic  customs,  if  not  of 
totemism  in  general. 

Marriaye  Ceremonies. — Among  the  Kalang  of  Java, 
ivhose  totem  is  the  red  dog,  brido  and  bridegroom  before 
marriage  aro  rubbed  with  the  ashes  of  a  red  dog's  bones.' 
Among  the  Transylvanian  Gipsies,  bride  and  bridegroom 
are  rubbed  with  a  weasel  skin.'  The  sacred  goatskin 
(ayw)  which  the  priestess  of  Athene  took  to  newly 
married  women  may  have  been  used  for  this  purpose.4 
At  Home  bride  and  bridegroom  sat  down  oa  the  skin  of 
the  sheep  which  had  been  sacrificed  on  the  occasion.1  An 
Italian  bride  smeared  the  doorposts  of  her  new  home  with 
wolf's  fat.*  ft  is  difficult  to  separate  from  totemism  the 
custom  observed  by  totem  clans  in  Dengal  of  marrying  the 
bride  and  bridegroom  to  trees  before  they  are  married  to 
each  other.  The  bride  touches  with  red  lead  (a  common 
marriage  ceremony)  a  inahwa  tree,  claspj  it  in  her  arms, 
and  is  tied  to  it.  The  bridegroom  goes  through  a  like 
cerenioHy  with  a  mango  tree.7 

Death  Cere>iwnit*.—ln  death,  too,  the  clansman  seeks 
to  become  one  with  his  totem.  Amongst  some  totem 
claus  it  U  an  article  of  faith  that,  as  the  clan  sprang  from 
the  totem,  so  each  clansman  at  death  rcassiimcs  tho  totem 
fenn.  Thus  the  Moquis,  believing  that  the  ancestors  of 
the  clans  were  res|iectivily  rattlesnakes,  deer,  bears,  sand, 
water,  tobacco,  Ac,  think  that  at  death  each  man,  accord- 
ing to  his  clan,  is  changed  into  a  rattlcvnake,  a  deer,  Ac.8 
Amongst  the  Ltlack  Shoulder  (Buffalo)  clan  of  the  Omahas 
a  dying  clansman  was  wrapped  in  a  buffalo  robe  with  the 
hair  out,  his  face  was  painted  with  tho  clan  mark,  and  his 
friends  addressed  him  thus  :  "  Vou  are  going  to  tho 
animals  (tho  buffaloes).  1'ou  are  going  to  rejoin  your 
ancestors.  You  are  going,  or  your  four  souls  are  going, 
to  the  four  winds,    lie  strong,"* 

Ccreinoui's  at  PuUilt/. — The  attainment  of  puberty  is 
celebrated  by  savages  with  ceremonies  some  of  which  seem 
to  bo  directly  connected  with  totemism.  The  Australian 
rites  of  initiation  at  puberty  include  the  raising  of  these 
on  the  persons  of  tho  clansmen  and  clanswomen  which 
tribal  badges  or  actually  depict  the  totem.  They 
also  include  those  mutilations  of  the  person  by  knocking  out 
teeth,  Ac,  which  we  have  seen  reason  to  suppose  aro  meant 
to  assimilate  the  man  to  his  totem. 

At  one  stage  of  these  Australian  rites  a  number  of  men  appear 
on  the  kciii!  howling  ami  running  o»  all  four*  in  imitation  uf  tho 
dingo  or  native  Australian  dog  ;  at  last  the  leader  jumps  up, 
rla»|«  his  hand*,  and  shouts  the  tot«:u  iiAine  "wild  dog."1*  Tho 
Cmnt  Slurring  tribe  in  New  South  Wnlcx  had  nil  initiatory  cere- 
mony at  which  the  Intern  name  ''brown  «nakc  "  was  shouted,  and 
a  medicine-man  proHund  *  live  blown  make  out  of  his  mouth." 
As  the  fundamental  rule*  of  totem  societies  are  rules  regulating 
serial  iutireourv,  pel  Imps  tlu->o  pantomimes  wi-ro  intended  to 
Mipply  the  youths  with  a  symbolic  language  by  means  of  which 
they  might  communicate  with  prisons  shaking  Jim  rent  languages, 

1  Krauw,  S>tte  vml  II touch  iter  SuJalaven,  p.  641  tj. 

'  ilatllcs,  Hut.  of  Jam,  i.  328.  Ou  rubbirg  with  ashtfs  as  a 
religious  ceremony,  cf.  Spencer,  lie  JjrgJi.it  Uebrtcr.um  Rituulibtit, 
vol.  n.  dU».  iii.  hi),  lii.  cap.  1. 

'  Original- Matbell.  a».  Jet  tlhn.Jog.  AUhei'.  <Ur  kmilgl.  ilvteen 
tit  Rtrtia,  i.  p.  150.  *  Suidas,  s.e.  o.'-y/l. 

*  S-rviui  on  Virgil,  .F.n.,  Iv.  3"t ;  Fe»tu*,  s.v.  In  pclle. 

•  rimy,  Xnt.  Ilttt.,  xxvui.  1  12. 

'  Dalion,  Mho.  of  Oeuyal,  1S<  (Mundas),  319  (Knrmin).  Among 
the  Simula*,  both  bri.le  and  bridegroom  are  sometimes  married  to  mango 
tree..     For  Kurmi  totems,  see  A:  Quart.  R<c,  July  USO,  p.  "7. 

•  Third  Hep.,  p.  22.0. 
11  Ibid.,  xvi.  p.  «. 


i<ji  niiiini  loiems,  see  tit. 
•  S-.-hoolcralt,  l„J.  Tt.,  u.  86. 

j.  a.  i.:  iiu.  <io. 


and  tluu  ascertain  whether  they  belonged  in  clan*  with  which' 
mairiago  was  allowed.  Tho  totem  clans  of  the  lUvhuanas  have 
eai  h  its  social  danro  or  pa"10"1'"1',  and  when  they  visit  la 
ascertain  a  stranger's  tlau  they  ask  him,  "  What  do  jou  dunce  I"  " 
We  fiiol  elsewhere  that  dancing  haa  Lcen  used  w  a  naaus  of 
sexual  bclection. 

But  in  some  ca-'es  these  dances  seem  to  be  purely  re- 
ligious. At  their  initiatory  rites  the  Yuin  tribe  in  New 
South  Wales  mould  figures  of  the  totems  in  earth  and  dance 
before  them,  and  a  lnediriuo-mau  brings  up  out  of  his  inside 
tho  "magic"  appropriate  to  the  totem  before  which  he 
stand  < :  before  the  figure  of  the  porcupine  ho  brings  up  a 
stuff  like  chalk,  before  the  kangaroo  a  stuff  like  glass,  Ac." 

Again,  it  is  at  initiation  that  the  youth  is  solemnly 
forbidden  to  eat  of  certain  foods ;  but,  as  the  list  of  foods 
prohibited  to  youths  at  puberty  both  in  Australia  and 
America  extends  far  beyond  the  simple  totem,  it  would 
seem  that  we  are  hero  in  contact  with  those  unknown 
general  ideas  of  the  savage,  whereof  totemism  is  only  a 
special  product 

Thus  the  Narrinyori  youth  at  initiation  are  forbidden  to  eat 
tweutv  dilTcient  kinds  of  game,  besides  any  food  belonging  to 
womcu.  If  thry  tat  of  the*:  forbidden  foods  it  is  thought  they 
will  grow  ugly."  In  the  Mycoolon  tribe,  near  the  Gulf  of 
Carpentaria.  th«  youth  at  initiation  is  forbidden  to  eat  of  eagle- 
hawk  and  its  young,  native  companion  and  its  young,  some  snakes, 
turtles,  ant-eatcis,  and  emu  eggs."  The  Kurnai  youth  is  not 
allowed  to  eat  the  [eu.alo  of  any  animal,  nor  the  emu,  nor  the 
porcupine.  He  becomes  free  by  having  the  fat  of  the  animal 
smeared  on  his  face.1*  Ou  tho  other  hntui,  it  is  said  that  " initiation 
confers  many  privileges  on  tho  youths,  as  they  are  now  allowed  to 
eat  many  arlides  of  food  which  were  previously  forbidden  to 
thrm. Thus  in  New  South  Wales  beforo  initiation  a  boy  may 
eat  only  the  females  of  tho  animals  which  he  catches  ;  but  after 
initiation  (whh  h,  however,  may  not  be  complete  for  seveial  years) 
ho  may  eat  whatever  he  finds.18  In  North  America  tho  Creek 
vouths  at  ir.il.orty  were  forbid  Jen  for  twelve  months  to  cat  of  young 
lucks,  turkey -cocks,  fowls,  |>ea»e,  and  salt." 

These  ceremonies  seem  also  to  be  %meant  to  admit  the  Adiale- 
youth  into  the  life  of  the  clan,  and  hence  of  the  totem.  f 
The  latter  appears  to  bo  the  meaning  of  a  Carib  ceremony,  j^0' 
in  which  tho  father  of  ths  youth  took  a  live  bird  of  prey, 
of  a  particular  species,  and  boat  his  son  with  it  till  tho 
bird  was  dead  and  its  head  crushed,  thus  transferrin;;  the 
life  and  spirit  of  the  martial  bird  to  the  'uturo  warrior. 
Further,  he  scarified  his  son  all  over,  rubbed  tho  juice3  of 
the  bird  into  the  wounds,  and  gave  him  the  bird's  heart  to 
eat.10  Amongst  some  Australian  tribes  the  youth  at  initia- 
tion is  smeared  with  blood  drawn  from  the  arms  either  of 
aged  men  or  of  all  the  men  present,  and  he  eveu  receives 
the  blood  to  drink.  Amongst  some  tribes  on  the  Darling 
this  tribal  blood  is  his  only  food  for  two  days.  Among 
Nome  tribes  the  youths  at  initiation  sleep  on  the  graves  of 
their  ancestor*,  in  order  to  absorb  their  virtues. n  It  is, 
however,  a  very  notable  fact  that  tho  initiation  of  an 
Australian  youth  is  said  to  be  conducted,  not  by  men  of 
the  same  totem,  but  by  men  of  that  portiou  of  the  tribo 
into  which  he  may  marry. n  In  some  of  tho  Victorian 
tribes  no  person  related  to  tho  youth  by  blood  cau  interfere 
or  assist  in  his  initiation. Whether  this  is  true  of  all 
tribes  and  of  all  the  rites  at  initiation  docs  not  appear. 

Connected  with  totemism  is  also  the  Australian  cere- R» otw 
mony  at  initiation  of  pretending  to  recall  a  dead  man  to*""*, 
life  by  the  utterance  of  his  totem  name.    An  old  mail  lies 

"  LiviugstODe,  South  Africa,   p.  13 ;  J.  Mackenzie,  Ten  Veart 
Xorth  of  the  Oroxge  Hieer,  p.  391,  c/.  p.  135  n. ;  J.  A.  I.,  xvi  83. 

»  Jour,  and  Proc.  R.  Sec.  X.  S.  WaUt,  1852,  p.  20C. 

"  Xal.  Tr,U$  ofS.  Antral. ,  w.  17.        "  J.  A.  I.,  xiii.  p.  2t>5« 

'•  7*i  i.,  xiv.  p.  316.  r  Ibid.,  SCO.' 

"  Jour,  and  Proc.  R.  Sot.  .V.  &  Walct,  1882,  pp.  208. 

u  GaUrhet,  If  ignition  Legci,d  of the  Creek  Indian;  i.  p.  18S. 

"  IWhefert,  Ihft.  n-tt.  el  utur.  des  lies  AntiUet  (Rotterdam,  \tW. 
p.  506;  Da  Tertre,  llistoirt  gtnlrale  des  AntiUtt,  vol.  ii.  p.  377, 

:1  J.Mir.  and  I'n*.  It.  f**.  A".  .V.  IVate*,  1882,  p.  178. 

"  llowitt  in  J.  A.  I.,  xui. 

•»  Dawson,  AiuUolian  Abejglnci,  p.  30. 
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dnwu  in  a  grave  and  is  covered  up  lightly  with  earth ;  but 
at  the  mention  of  his  totem  name  he  starts  up  to  Ufa1 
Sometimes  it  is  believed  that  the  youth  himself  is  killed 
by  a  being  called  Thuremlui,  who  cuts  him  up,  restores 
him  to  life,  and  knocks  out  a  tooth.2    Here  the  idea 
seems  to  be  that  of  a  second  birth,  or  the  beginning  of  a 
new  life  for  tho  rjovice  ;  hence  he  receives  a  new  name  at 
the  tinio  when  he  is  circumcised,  or  the  tooth  knocked 
out,  or  the  blood  of  the  kin  poured  on  him.1    Amongst  the 
Indians  of  Virginia  and  the  Quojas  in  Africa,  the  youths 
after  initiation  pretended  to  forget  the  whole  of  their  former 
lives  (parents,  language,  customs,  Arc),  and  had  to  learn 
everything  over  again  like  new-born  babes.4    A  Wolf  clan 
in  Texas  used  to  dress  up  in  wolf  skins  and  run  about  on 
ill  fours,  howling  and  mimicking  wolves;  at  last  they 
scratched  up  a  living  clansman,  who  had  been  buried  on 
purpose,  and,  putting  a  bow  and  arrows  in  his  hands,  bade 
him  do  as  tho  wolves  do— rob,  kill,  and  murder.6  This 
may  have  been  an  initiatory  ceremony,  revealing  to  the 
novice  in  pantomime  the  double  origin  of  the  clan — from 
wolves  and  from  the  ground.    For  it  is  a  common  belief  with 
totem  clans  that  they  iasued  originally  from  tho  ground. 
i!:r    Connected  with  this  mimic  death  and  revival  of  a  clans- 
man  appear  to  be  tho  real  death  and  supposed  revival  of 
Uai'  the  totem  itself.    We  have  seen  that  some  Californian 
Indians  killed  the  buzzard,  and  then  buried  and  mourned 
over  it  like  a  clansman.    But  it  was  believed  that,  as  often 
as  tho  bird  was  killed,  it  was  mado  alive  again.  Much 
the  same  idea  appears  in  a  Zuni  ceremony  described  by  an  I 
eyewitness,  Mr  Cushing.    He  tells  how  a  procession  of  fifty  | 
raeu  set  off  for  the  spirit-land,  or  (as  the  Zunis  call  it) 
"  the  home  of  our  others,"  and  returned  after  four  days, 
each  man  bearing  a  basket  full  of  living,  squirming  turtles. 
One  turtle  was  brought  to  the  house  where  Mr  Cushing 
was  staying,  and  it  was  welcomed  with  divino  honours. 
It  was  addressed  as,  "  Ah  !  my  poor  dear  lost  child  or 
parent,  my  sister  or  brother  to  have  been  !    Who  knows 
which  f    May  be  my  own  great  great  grandfather  or 
mother!"    Nevertheless,  next  day  it  was  killed  and  its 
flesh  and  bones  deposited  in  tho  river,  that  it  might 
"return  once  more  to  eternal  life  among  its  comrades  in 
tho  dark  waters  of  tho  lake  of  tho  dead."    Tho  idea  that 
the  turtlo  was  dead  was  repudiated  with  passionate  sorrow; 
it  h  id  only,  they  said,  "changed  houses  and  gone-  to  live 
for  ever  in  the  home  of  'our  lost  others.' " 6    The  mean- 
ing of  tuch  ceremonies  is  not  clear.    Perhaps,  as  has  been 
suggested,7  they  are  piacular  sacrifices,  in  which  the  god 
dies  for  his  people.    This  is  borno  out  by  tho  curses  with 
which  the  Egyptians  loadod  the  head  of  the  slain  bull.8 
Sex  Totems. — In  Australia  (but,  so  far  as  is  known  at 
*■  present,  nowhero  else)  each  of  the  sexes  has,  at  least  in 
some  tribes,  its  special  sacred  animal,  whose  name  each 
individual  of  the  sex  bears,  regarding  the  animal  as  his  or 
her  brother  or  sister  respectively,  not  killing  it  nor  suffer- 
ing the  opposite  sex  to  kill  it.    These  sacred  animals 
therefore  answer  strictly  to  the  definition  of  totems. 

Thus  nmougst  the  Kurnai  all  tho  men  were  called  Yoernng 
(Emu- Wren)  and  all  the  women  Djeetgun  (8up«rb  Warbler).  The 
birds  called  Yoerung  were  the  "brothers"  of  the  mm,  and  the 
birds  called  Djeetgun  wore  tho  women's  "sisters."  If  the  men 
killed  an  emu-wren  they  wero  attacked  by  the  women,  if  tbe 
women  killed  a  superb  warbler  they  wero  n&sailcd  by  the  men. 
Ycernng  and  Djeetgun  were  the  mythical  ancestors  of  tho  Kurnai.  • 

1  J.  A.  I.,  xiil.  453  sq.  *  /A.,  xiv.  358. 

»  Angas,  i.  115  ;  Brough  Smyth,  L  75  n;  /.  A.  I.,  xiv.  357,  859; 
A'aL  Tr.  qf  S.  Auslr.,  pp.  232,  269. 

4  R.  Beverley,  History  of  Virginia  (London,  1722),  p.  177  *q.\ 
Dapper,  Description  de  VAfrique,  p.  208. 

•  Schoolcraft,  Ind.  Tr.,  v.  683. 

•  Mr  Cashing  in  Century  Magazine,  May  1883. 
'  See  Sacrifice,  voL  xx\.  p.  137. 

•  Herod.,  u.  39.        »  Fiaon  and  Howitt,  194,  201  sq..  215,  235. 


Tho  Kulin  tribo  in  Victoria,  in  addition  to  sixteen  clan  totems, 
has  two  pairs  of  sex  totems:  one  pair  (the  enia-wrcu  and  superb 
warbler)  is  identical  with  the  Kurnai  pair;  the  other  pair  is  the 
bat  (male  totem)  and  tho  Btnall  night  jar  (female  totem).  The 
latter  pair  extends  to  the  extreme,  north-western  confines  of  Vic- 
toria as  tho  "man's  brother"  and  the  "woman's  sister."1*  The) 
'Ta-ta-thi  group  of  tribes  in  New  South  Wales,  in  addition  to  regu- 
lar clan  totems,  has  a  pair  of  sex  totems,  the  bat  far  men  and  a 
small  owl  for  women  ;  men  and  women  address  each  other  as  Owls 
and  Rati ;  and  there  is  a  fight  if  a  woman  kills  a  lat  or  a  man  kill* 
a  small  owl.11  Of  some  Victorian  tribes  it  is  said  that  "  the  common 
bat  belongs  to  the  men,  who  protect  it  against  injury,  evon  to  tho 
half  killing  of  their  wives  for  its  sake.  The  fern  owl,  or  large  goat- 
sucker, belongs  to  the  women,  and,  although  a  bird  of  evil  omon, 
crcatiug  terror  at  night  by  its  cry,  it  is  jealously  protected  by  them. 
If  a  man  kills  one,  they  are  as  much  enraged  as  if  it  was  one  of 
their  children,  and  will  strike  him  with  their  long  poles."1* 

The  sex  totem  seems  to  bo  still  moro  sacred  than  tbe 
clan  totem ;  for  men  who  do  not  object  to  other  people 
killing  their  clan  totem  will  fiercely  defend  their  sex  totem 
against  any  attempt  of  tho  opposite  sex  to  injure  it13 

Individual  Totems. — It  is  not  only  the  clans  and  the  Indi- 
sexes  that  have  totems  ;  individuals  also  have  their  own 
special  totems,  i.e.,  classes  of  objects  (generally  species  of  m* 
animals),  which  they  regard  as  related  to  themselves  by 
those  ties  of  mutual  respect  and  protection  which  are 
characteristic  of  totemism.  This  relationship,  however,  in 
the  case  of  the  individual  totem,  begins  and  ends  with  the 
individual  man,  and  is  not,  like  the  dan  totem,  transmitted 
by  inheritance.  The  evidence  for  tho  existence  of  indi- 
vidual totems  in  Australia,  though  conclusive,  is  very 
scanty.    In  North  America  it  is  abundant 

In  Australia  we  hoar  of  a  medicine-man  whose  clan  totem  through 
his  mother  was  kangaroo,  but  whose  "secret"  {i.e.,  individual) 
totem  was  the  tiger-snake.  Snakes  of  that  Bnecies,  therefore,  would 
not  hurt  him."  An  Australian  seems  usually  to  qet  his  individual 
totem  by  dreaming  that  ho  has  been  transformed  into  an  animal  of/ 
the  species.  Thus  a  man  dreamed  three  times  ho  was  a  kangaroo; 
hence  ho  became  one  of  the  kangaroo  kindred,  and  might  not  eat 
any  part  of  a  kangaroo  on  which  there  was  blood ;  ho  might  not 
even  carry  home  ono  on  which  thero  was  blood.  He  might  eat 
cooked  kangiiroo ;  but,  if  he  were  to  ait  the  meat  with  tho  blood  ou 
it,  tho  spiriti  would  no  longer  take  him  up  nloft" 

In  America  the  individual  totem  is  usually  tho  first  animal  of 
which  a  youth  dreams  during  th©  long  and  generally  solitery  fasts 
which  American  Indians  observe  at  puberty.  Ho  kills  the  animal 
or  bird  of  which  he  dreams,  and  henceforward  wears  its  skin  or 
feathers,  or  sonic  part  of  them,  as  an  amulet,  especially  on  the 
war-path  and  in  hunting."  A  man  may  oven  (though  this  seems 
exceptional)  acquire  ncvcral  totems  in  this  way;  thus  an  Ottawa 
medicine-man  had  for  his  individual  totems  the  tortoise,  swan, 
woodpecker,  and  crow,  because  he  had  dreamed  of  them  all  in  his 
fast  at  puberty.  Tho  respect  paid  to  tho  individual  totem  varies 
iu  dilfercnt  tribes.  Among  tho  Slave,  Hare,  and  Pognb  Indiana 
u  man  may  not  ?at,  skin,  nor  if  poasiMu  kill  his  individual  totem, 
which  in  three  tribes  is  said  to  r>e  alwava  a  carnivorous  animal. 
Each  man  carries  with  him  a  pictnrc  of  his  totem  (bought  of  a 
trader);  when  he  is  unsuccessful  in  tho  chase,  ho  pulls  out  tbe 
picture,  smokes  to  it,  and  make's  it  n  speech. 17 

Tho  Indians  of  Canada  changed  their  okki  or  manitoo  (indivi- 
dual totem)  if  they  had  reason  to  be  dissatisfied  with  it ;  their  women 
had  also  their  okkis  or  manitoos,  but  did  not  pay  so  much  heed  to 
them  as  did  the  men.  They  tattooed  their  individual  totems  on  their 
pnraons."  Amongst  the  Indians  of  S:«n  Juan  Capistrano,  a  figure 
of  the  individual  totem,  which  was  acquired  as  usual  by  fasting, 
was  moulded  in  a  paste  made  of  crushed  herbs  on  the  right  arm 
of  the  novice.  Fire  was  then  set  to  it,  and  thus  tho  figure  of 
the  totem  was  burned  into  the  flesh."  Sometimes  the  individual 
totem  is  not  acquired  by  the  individual  himself  at  puberty,  but  is 

"      A.  /..  xv.  p.  416;  c/.  xii.  p.  507. 

"  Ibid.,  xiv.  350.        »  Dawsnn,  Australian  Aborigine*,  p.  52. 

"  J.  A.  J.,  xiv.  p.  350.       »  Ibid.,  xvl.  P.  50.       »  Ibid.,  45. 

14  Catlin,  AT.  Amer.  Indian/,  j.  p.  33  sq.;  Schoolcraft,  Ind.  Tr.,  v. 
p.  196;  Id.,  .dm*-.  Ind.,  p.  213;  Sproat,  Scenes  and  Studies  of  Savage 
Life,  p.  173  sq.;  Bancroft,  i.  283  $<}.;  Id.,  iii.  166;  Mayne,  Bril. 
Columb.,  p.  802;  P.  Jones,  Mist.  Ojcbtmy  Ind.,  p.  87  to.,  ice. 

17  Annual  Report  of  the  Smithsonian  Institution  for  ISOti,  p.  307: 

M  Charlevoix,  Mist,  de  la  Jfouv.  Fr.,  vi.  67  sq.  Tbe  word  okbi  is 
Huron ;  manitoo  is  Algonkin  {ibid. ;  Sagard,  Le  grand  Voyage  du  pays 
des  Ilvrons,  p.  231). 

14  Boseanain  A.  Robinson's  Life  in  California,  pp.  270  sq.,  273; 
Bancroft,  i.  414,  iii.  167  sq. 
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fixed  for  him  Independently  of  hie  will  at  birth.  Thus  among 
the  tribe*  of  the  isthmus  of  Tehoantepec,  when  a  woman  was  about 
to  be  confined,  the  relatione  assembled  in  the  hat  and  drew  on  the 
floor  figures  of  different  animals,  rubbing  each  one  out  as  soon  as 
it  was  finished.  This  went  on  till  the  child  was  born,  and  the  figure 
that  then  remained  sketched  on  the  ground  was  the  child's  tona  or 
totem.  When  he  grew  older  the  child  procured  his  totem  animal  < 
•nd  took  care  of  it,  believing  that  his  life  was  bound  up  with  tho 
animal's,  and  that  when  it  died  he  too  roust  die.1  Similarly  in 
Samoa,  at  child-birth  the  help  of  several  "gods"  was  invoked  in 
■accession,  end  the  one  who  happened  to  be  addressed  at  the 
moment  of  the  birth  was  tlte  infant's  totem.  These  "  gods  "  were 
dogs,  eels,  sharks,  lizards,  Ac  A  8amoan  had  no  objection  to  eat 
another  man's  "  god  " ;  but  to  eat  his  own  would  have  been  death 
or  injury  to  him.'  8ometimea  the  okkia  or  manitoos  acquired  by 
dreams  are  not  totems  but  fetiches,  being  not  classes  of  objects  but 
individual  objects,  such  as  a  particular  tree,  rock,  knife,  pipe,  Ac* 

Besides  the  clan  totem,  sex  totem,  and  individual  totom, 
there  are  (as  has  been  indicated)  some  other  kinds  or 
varieties  of  totems ;  but  the  consideration  of  them  bad 
bettor  be  deferred  till  after  the  consideration  of  the  social 
organization  based  on  totemism. 
Bloot'  Social  Aipect  of  Totemism,  or  the  relation  of  the  men  of 
'end.  tt  ro<«n  to  each  other  and  to  men  of  other  totem*.— (I)  Ml 
the  members  of  a  totem  clan  regard  each  other  as  kins- 
men or  brothers  and  Bisters,  and  are  bound  to  help  and 
protect  each  other.  The  totem  bond  is  stronger  than  tho 
bond  of  blood  or  family  in  the  modern  sense.  This  is  ex- 
pressly stated  of  the  clans  of  western  Australia  and  of 
north-western  America,4  and  is  probably  true  of  all  societies 
where  totemism  exists  in  full  force.  Hence  in  totem  tribes 
every  local  group,  being  necessarily  composed  (owing  to 
exogamy)  of  members  of  at  least  two  totem  clans,  is  liable 
to  be  dissolved  at  any  moment  into  its  totem  elements  by 
the  outbreak  of  a  blood  feud,  in  which  husband  and  wifo 
must  always  (if  the  feud  is  between  their  clans)  be  arrayed 
on  opposite  sides,  and  in  which  the  children  will  bo  arrayed 
against  either  their  father  or  their  mother,  according  as  de- 
scent is  traced  through  the  mother  or  through  the  father.9 
In  blood  feud  the  whole  clan  of  the  aggressor  is  responsible 
for  his  deed,  and  the  whole  clan  of  tho  aggrieved  is  entitled 
to  satisfaction.4  Nowhere  perhaps  is  this  solidarity  carried 
farther  than  among  the  Goajiros  in  Colombia,  South  Ame- 
rica. The  Goajiros  are  divided  into  somo  twenty  to  thirty 
totem  clans,  with  descent  in  the  female  line ;  and  amongst 
them,  if  a  man  happens). to  cut  himself  with  his  own  knife, 
to  fall  off  his  horse,  or  to  injure  himself  in  any  way,  his 
family  on  tho  mother's  side  immediately  demand  payment 
as  blood-money  from  him.  "  Being  of  their  blood,  ho  is 
not  allowed  to  spill  it  without  paying  for  it."  His  father's 
family  also  demands  compensation,  but  not  so  much.7 
E»o-  (2)  Exogamy.— Persons  of  tho  same  totem  may '  not 
ffjnj-  marry  or  have  sexual  intercourse  with  each  other.  The 
Navejos  believe  that  if  they  married  within  tho  clan 
"  their  bones  would  dry  up  and  thoy  would  die." 8  But 
tho  penalty  for  infringing  this  fundamental  law  is  not 
merely  natural ;  the  clan  stops  in  and  punishes  the  offenders. 
In  Australia  the  regular  penalty  for  sexual  intercourse  with 
a  person  of  a  forbidden  clan  is  death. 

It  rnattera  not  whether  the  womau  bo  of  the  same  local  group  or 
has  been  captured  in  war  from  another  tribe  ;  a  man  of  the  wrong 

>  Bancroft,  i.  061.  '  Turner.  Sa.n.xt,  17. 

*  Lafitau,  Naurs  des  Sauvagei  Amfriqunins,  I.  370  Cliarlrroix, 
Hist,  de  la  \euv.  Fr.,  vi.  68  ;  Kohl,  Kitchi  Oumi,  I.  85  #7. 

'  *  Grey.  JW.,  ii.  231;  Report  of  the  .Smithsonian  Inst,  for  1SCG, 
p.  315;  1'etroff,  Rep.  on  Alaska,  p.  165.  Other  authorities  speak 
to  the  superiority  of  the  totem  bond 'over  the  tribal  bond  (Morgan, 
League  of  the  Iroquois,  p.  82 ;  Mayne,  JSrit.  Columb.,  p.  257  ; 
American  Antiquarian,  ii.  p.  109). 

•  Grey,  Journals,  ii.  230,  238  sq. ;  Smitltsvnian  Rep.,  lot.  eit. 

*  Fison  and  Howitt,  \t>6tq.,  216  sq.  Sometimes  the  two  clans  meet 
and  settle  it  by  single  combut  between  picked  champions  {Jour,  and 
Proc.  R.  &x.  A'.  S.  Wales,  1882,  p.  228). 

7  Simons  In  Prvc.  R.  Otoyr.  Sve.,  Dec.  1885,  p.  789  sq. 

•  Bourkc,  Snake  Dance  of  the  Moquis  of  Ariiona,  p.  279. 
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clan  who  u«s  her  as  his  wife  is  hunted  down  and  killed  by  his 
clansmen,  and  so  is  the  woman ;  though  in  some  cases,  if  they  suc- 
ceed iu  eluding  capture  for  a  certain  time,  the  offence  may  be  con- 
doned. In  the  Ta-ta-thl  tribe,  New  South  Wales,  in  the  rare 
cases  which  occur,  the  man  is  killed  but  the  woman  is  only  beaten 
or  speared,  or  both,  till  she  is  nearly  dead ;  tho  reason  given  for  not 
actually  killing  her  being  that  she  was  probably  coerced.  Even  in 
casual  amours  thai  clan  prohibitions  are  strictly  observed  ;  any 
violations  of  those  prohibitions  "are  regarded  with  the  utmost 
abhorrence  and  are  punished  by  death."'  An  important  exception 
to  these  rules,  if  it  is  correctly  reported,  is  that  of  the  Port  Lincoln 
tribe,  whioh  is  divided  into  two  clnns,  Mattiri  and  Karraru,  and  it 
is  said  that  though  persons  of  the  same  clan  never  marry,  yot  "  they 
do  not  seem  to  consider  less  virtuous  connexions  between  parties  of 
tho  same  class  [dan]  incestuous."  "  Again,  of  the  tribes  on  the 
lower  Murray,  lower  Darling,  Ac,  it  is  said  thst  though  tho  slight- 
eat  blood  relationship  is  with  thera  a  bar  to  marriage,  yet  iu  their 
aexaal  intercourse  they  are  perfectly  free,  and  incest  of  every  grade 
continually  occurs.11 

In  America  the  Algonkins  consider  it  highly  criminal 
for  a  man  to  marry  a  woman  of  the  same  totem  as  himself, 
and  they  tell  of  cases  where  men,  for  breaking  this  rule, 
have  been  put  to  death  by  their  nearest  relations.12 

In  some  tribes  the  marriage  prohibition  only  extends  to  Phrstriea. 
a  man's  own  totem  clan  ;  he  may  marry  a  Woman  of  any 
totem  but  his  own.  This  is  the  case  with  the  Haidas  of 
the  Queen  Charlotte  Islands,13  aud,  so  far  as  appears,  the 
Narrinyeri  in  South  Australia,14  and  the  western  Aus- 
tralian tribes  described  by  Sir  George  Grey.18  Oftcner, 
however,  the  prohibition  includes  several  clans,  in  none  of 
which  is  a  man  allowed  to  marry.  For  such  an  exogamous 
group  of  clans  within  the  tribe  it  is  convenient  to  have  a 
name  ;  we  shall  therefore  call  it  a  phratry  (L.  H.  Morgan), 
defining  it  as  an  exogamous  division  intermediate  between 
tho  tribe  and  the  clan.  The  evidence  goes  to  show  that 
in  many  cases  it  was  originally  a  totem  clan  which  has 
undergone  subdivision. 

Ths  Choctaws,  for  example,  were  divided  into  two  phratries,  American 
each  of  which  included  four  elaus;  marriage  was  prohibited  be-  phratries. 
tweon  members  of  the  Mine  phratry,  but  members  of  eithor  phratry 
could  marry  into  any  clan  of  tbo  other.1*  Tho  Seneca  tribe  of 
tho  Iroquois  wss  divided  into  two  phratries,  each  including  four 
dsns, — the  Bear,  Wolf,  Beaver,  and  Turtle  clana  forming  ono 
phratry,  and  the  Doer,  Suipe,  Heron,  and  Hawk  clans  forming  the 
other.  Originally,  as  among  the  Choctaws,  marriage  was  prohibited 
within  tho  phratry  but  was  permitted  with  any  of  the  clans  of 
the  other  phratry ;  tho  prohibition,  however,  has  now  broken  down, 
and  a  Seneca  may  marry  a  woman  of  any  clau  but  his  own.  Honce 
phratries,  iu  our  sense,  no  longer  exint  among  the  Scnecas,  though 
the  organization  survives  for  certain  religious  and  social  purposes. 17 

The  phratries'of  tho  Thliuket*  and  the  Mohegans  deserve  especial 
attention,  because  each  phratry  bears  a  name  which  is  al&o  the 
uamo  of  one  of  tho  clans  included  in  it.  The  Tlilinkets  are  divided 
as  follows: — Raven  phratry,  with  clnns  Raveu,  Frog,  Goose,  Sea- 
Lion,  Owl,  Salmon  ;  Wolf  phratry,  with  claus  Wolf,  Bear,  Kngle, 
Whale,  Shark,  Auk.  Members  of  the  Raven  phratry  must  marry 
members  of  the  Wolf  phratry,  and  rice  ursa.'*  Considering  the 
prominent  parts  played  in  Tlilinket  mythology  by  the  ancestors  of 
the  two  phratries  '"d  considering  that  tho  names  of  the  phratrien 
aie  also  uaroes  of  clans,  it  soems  probable  that  the  Raven  and 
Wolf  were  the  twoorigiuul  clans  of  tfiu  Thlinkcts,  which  afterwards 
by  subdivision  became  phratries.  This  was  the  opinion  of  tbe 
Russian  missionary  Venuminoff,  tho  best  early  authority  on  tho 
tribe.1"  Still  more  clearly  do  tho  Mohcgan  phratries  appear  to 
have  been  formed  by  subdivision  from  clans.  They  arc  es  follows  : M 
— Wolf  phratry,  with  clans  Wolf,  Bear,  Do«,  Opossum;  Turtle 

•  Howitt  iu  Rep.  of  Smithsonian  l»st.  for  I&S3,  }>.  804  ;  Fison  and 
Howitt,  pp.  61-67,  289,  3*4  iq.\  J.  A.  I.,  xiv.  p.  351  ej. 
.Vat.  Tr.  ofS.  Australia,  p.  222. 

'«  Jour,  an  J  Proc.  R.  &x.  A*.  X.  Wales,  1883,  p.  24;  Transactions 
ufthe  Royol  Society  of  Victoria,  vi.  p.  16. 

11  James  in  Tanner's  A'arr.,  p.  313. 

M  Oeol.  Sur.  of  Canada,  Rep.  for  1S78-79,  p.  134s. 

u  If  at.  Tr.  of  8.  Austr.,  p.  12 ;  /.  A.  I.,  xii.  p.  46. 

"  Grey,  Jour.,  ii.  p.  226. 

16  Arehmologia  Americana,  Trans,  and  Collect.  Americ.  Antiq.  Soc., 
vol.' it.  p.  109;  Morgan,  A.  S„  pp.  99,  162. 

17  Morgan,  ep.  eit.,  pp.  90,  94  sq. 

14  A.  Krause,  Die  Ttinkit-Indianer,  112,  220;  Holmberg,  op.  eit, 
293,  313;  Pinart  in  Jlull.  Soc.  Anthr.v>.  Paris,  7th  Nov.  1572,  ff, 
792  sq. ;  Petron",  Rep,  on  Alaska,  p.  165  sj. 

'«  Petroff,  op.  e.t,,  p.  166.  *  Morgau,  p.  174. 
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rdirarry,  with  rhns  Lit- Jo  Turtle,  Mud  Turtle,  Graat  Turtle,  Yellow 
Eel;  Turk  /  phratry,  with  clans  Turkey,  Crane,  Chicken.  Hero 
we  are  almost  forced  to  conclude  that  the  Turtle  phratry  was  origin- 
ally a  Turtle  clan  which  subdivided  into  a  number  of  clans,  each 
»f  *which  took  the  name  of  a  particular  kind  of  turtle,  while  the 
Yellow  Kel  clan  may  hare  been  a  later  subdivision.  Thus  wo  get 
a  probable  explanation  of  the  origin  of  aplit  totems;  they  seem  to 
have  arisen  by  the  segmentation  of  a  tingle  original  clan,  which 
IijJ  a  whole  animal  for  (ta  totem,  into  a  number  of  clans,  each  of 
which  took  the  name  either  of  a  part  of  the  original  animal  or  of  a 
tmbsnecics  of  it.  We  may  conjecture  that  this  was  the  origin  of 
the  Grey  Wolf  and  Yellow  Wolf  and  Great  Turtle  and  Little  Turtle 
rlans  of  the  Tuscarora- Iroquois;1  the  Black  Eagle  and  White  Engle 
and  the  Deer  aud  Deer-Tail  clans  of  the  Kane;*  and  of  the  Highland 
Turtle  (striped),  Highland  Turtle  (black),  Mud  Turtle,  and  Smooth 
Large  Turtle  clans  of  the  AVynndots  (Hurons). '  Warren  actually 
slates  that  tho  numerous  Bear  clan  of  the  Ojibways  was  formerly 
subdivided  into  subclans,  each  of  which  took  for  its  totem  acme 
part  of  the  Rear's  body  (head,  foot,  rib*,  4c),  but  that  these  have 
two,  the 


merged  into  two,  the  Common  Bear  and  the  Grw.Iy  Bear 
The  subdivision  of  tho  Turtle  (Tortoise)  clan,  which  on  thia  hypo- 
thesis has  taken  place  among  the  Tuscarora. Iroquois,  is  nascent 
among  the  Onondaga-Iroquois,  for  among  them  "the  name  of  thia 
clan  is  Hahnowa,  which  is  tho  general  word  for  tortoise;  but  the 
clan  is  divided  into  two  sent*  or  subdivisions,  the  Hanyatengona, 
or  Great  Tortoiae,  and  the  Nikahnowakga,  or  Little  Tortoise,  which 
together  aro  held  to  constituto  but  ono  clan."' 

On  the  other  hand,  fusion  of  clans  is  known  to  have 
taken  place,  as  among  the  Haidas,  where  tho  Black  Bear 
and  Fin-Whale  clans  have  united  and  the  same  thing  has 
happened  to  some  oxtcnt  among  tho  Otnalias  and  Osagcs.7 
In  Australia  tho  phratric3  aro  Btill  moro  important  than 
in  America.  Messrs  Howitt  and  Fison,  who  have  done 
so  much  to  advance  our  knowlcdgo  of  tho  social  system  of 
tho  Australian  aborigines,  have  given  to  these  exogamous 
divisions  the  namo  of  classes  ;  but  tho  term  is  objection- 
able, because  it  fails  to  convey  (1)  that  theso  divisions  aro 
kinship  divisions,  and  (2)  that  they  are  intermediate 
divisions  ;  whereas  tho  Greek  term  phratry  conveys  both 
these  meanings,  and  is  therefore  appropriate. 

We  have  seen  examples  of  Australian  tribes  in  which 
members  of  any  clan  aro  free  to  marry  members  of  any 
clan  but  their  own  ;  but  such  tribes  appear  to  be  excep- 
tional. Often  an  Australian  tribe  is  divided  into  two 
(exogamous)  pbra tries,  each  of  which  includes  under  it  a 
number  of  totem  clans ;  and  oftener  still  there  f.ro  mtb- 
phratrics  interposed  between  tho  phratry  and  tho  clans, 
each  phratry  including  two  subphratries,  and  tho  i>ub- 
phratrics  including  totem  clans.  We  will  take  examples 
of  the  former  and  simpler  organization  first. 

The  Turra  tribe  in  Yorko  Pi-niusnla,  South  Australia,  is  divided 
into  two  phratries,  WiHii  (Kaglcliawk)  and  Malta  (Seal).  The 
Eaglehawk  phratry  includes  ten  totem  clans  (Wombat,  Wallaby, 
Kangaroo,  Iguana,  Wombat-Snake,  Bandicoot,  Blaek  Bandicoot, 
Crow,  Rock^Wallaby,  ami  Emu);  and  the  Seal  phratry  includes 
six  (  Wild  Goosa,  Bnttrrfuh,  Mullet,  Sthnapp.T,  Shark,  and  Salmon). 
The  phratries  are  of  course  exogamous,  but  (as  with  the  Choetaws, 
Xlohegan,  and,  so  far  as  appears,  all  the  American  phratries)  any 
clan  of  the  one  phratry  msy  intermarry  with  any  clan  of  the  other 
phratry.'  But  the  typical  Australian  tribe  is  divided  into  two 
exogamous  phratries;  each  of  these  phratries  is  subdivided  into 
two  subphra tries;  and  these  cuhpliratiies  aro  subdivided  into  an 
indefinite  number  of  totem  clans.  The  phratries  bcinjj  exogamous, 
it  follows  that  their  subdivisions  (the  subphratries  and  elans)  are 
so  also.  Tho  well-known  Kamilaroi  tribo  in  New  South  Wales 
will  serve  ss  an  example.    Its  subdivisions  sre  as  follows:* — 


I*1!"  llfH. 

Subphrotrle*. 

Totem  Cites. 

DUbL  | 
Kopaihlo.  ^ 

Karl."  | 
KabL  j 

Ksiigaroo,  Opeuam,  Raii<!leoot,  Psdlraclcn, 
Igusns,  black  Dock,  EH£.[tlui<vk,  Scrub 
Turkey,  Yeltuw-Ush,  Hency-Hsti,  Bru»m. 

Emn.  Cifpct-Snske.  II!  nek  Snnki-.  I:ed  Kan- 
K»roo,  Honoy,  Wslleroo,  rrtg.  Cod-Ft>h. 

»  U.  n^fhe^rcyiois  Rook  of  Rites,  p.  53#j.  '  ?'  ^' 

*  GcoL  Surv.  of  Canada,  Rep.  for  1878-79,  p.  134B, 

*  Third  Rtp.,  p.  235  ;  America*  Xatvrxd\st,  xviii.  p.  114 

*  Fiaon  and  Howitt,  p.  285.  »  J.  A.  /.,  xii.  500. 
Correspondins  female  forms  are  made  by  adding  tha  to  these  male 

umes  :  Mwi-JUUw  ((or  Murilha),  Kuli-Kubitha,  &c 
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la  tnch  tribes  tha  freedom  of  marriage  la  still  more  HtMkil 
A  subphratry  la  not  free  to  marry  into  cither  subphratry  of  thi 
other  phratry  ;  each  subphratry  is  restricted  in  its  choice  of  partner* 
to  ono  snbphratry  of  the  other  phratry;  Muri  can  only  marry 
Kumbo,  and  tu«  versa ;  Knbi  can  only  marry  lpai,  and  rice  venal 
Henco  (supposing  tho  tribe  to  bo  equally  distributed  between  thei 
phratries  and  subphratries),  whereas  under  the  t*o  phratry  anil 
clan  system  a  man  is  free  to  chooao  a  wife  from  half  the  woman  of 
the  tribe,  under  the  phratry,  subphratry,  and  clan  system  ha  ia 
restricted  in  his  choico  to  one  quarter  of  the  women, 

A  remarkable  featnro  of  the  Australian  social  organizav  EqwrVS* 
tion  is  that  divisions  of  one  tribe  have  their  recognized leneo 
equivalents  in  other  tribes,,  whoso  languages,  including  the  jj^j** 
names  for  the  tribal  divisions,  are  quite  different.  A  xx&a\ 
native  who  travelled  far  and  wide  through  Australia  stated  4 
tbat  "  he  was  furnished  with  temporary  wives  by  the 
various  tribes  with  whom  ho  sojourned  in  his  travels;  that, 
his  right  to  these  women  was  recognized  as  a  matter  of 
course ;  and  that  he  could  always  ascertain  whether  they 
belonged  to  the  division  into  which  he  could  legally  marry, 
'though  the  places  were  1000  miles  apart,  and  the  lan- 
guages quito  different.' " 11  Again,  it  is  said  that  "  in  cases 
of  distant  tribes  it  can  be  shown  that  the  class  division* 
correspond  with  each  other,  as  for  instance  in  tho  classes, 
of  tho  Flinders  river  and  Mitchell  river  tribes ;  and  these 
tribes  are  separated  by  400  miles  of  country,  and  by  many, 
intervening  tribes.  Hut,  for  all  that,  class  corresponds  to> 
class  in  fact  and  in  meaning  and  in  privileges,  although 
the  name  may  be  quite  different  and  the  totems  of  eachi 
dissimilar."  12  Particular  information,  however,  as  to  the 
equivalent  divisions  is  very  scanty.13  This  systematic  cor- 
respondence between  the  intermarrying  divisions  of  distinct 
and  distant  tribes,  with  the  rights  which  it  conveys  to  the 
members  of  these  divisions,  points  to  sexual  communisna 
on  a  scale  to  which  thero  is  perhaps  no  parallel  elsewhere, 
certainly  not  in  North  America,  where  marriage  is  always 
within  tho  tribo,  though  outside  tho  clan.14  But  even  ins 
Australia  a  man  is  always  bound  to  marry  within  a  acrtaiiw 
kinship  group ;  that  group  may  extend  across  the  wholes 
of  Australia,  but  nevertheless  it  is  exactly  limited  and] 
defined.  If  endogamy  is  used  in  the  senso  of  prohibition 
to  marry  outside  of  a  certain  kinship  group,  whether  that, 
group  be  exclusive  of,  inclusive  of,  or  identical  wkh  tha 
man's  own  group,  then  marriage  among  tho  totem  societies 
of  Australia,  America,  and  India  is  both  exogamous  and 
endogamous  ;  a  man  is  forbidden  to  marry  either  within, 
his  own  clan  or  outside  of  a  certain  kinship  group.11 

(3)  Rule*  of  DetreiU. — In  a  large  majority  of  the  totem  Rules "w' 
tribes  at  present  known  to  us  in  Australia  and  North  ^e 
America  descent  is  in  the  female  line;  i.e.,  the  children' 
belong  to  tho  totem  clan  of  their  mother,  not  to  that  of 
their  father.    In  Australia  tho  proportion  of  tribes  with 
female  to  those  with  male  descent  is  as  four  to  one ;  ii% 
America  it  is  between  three  and  two  to  one. 

,  descent  among  tho  Damaras  i« 
traces  of  female  kin  among  tl  i 


As  to  the  totem  tribes  of  Afiic 
in  the  female  line,"  aud  thero  ar( 

Bcchiianas.17  Among  tho  Balcalai  property  descends  in  the  male 
lino,  but  this  ia  not  a  conclusive  pi  oof  that  descent  is  so  reckoned  ; 
all  the  clans  in  the  neighbourhood  of  the  liakalai  have  fema'i; 
descent  both  for  blood  ana  property."    In  Bengal,  where  there  is  rj 


coitMderablo  body  of  totem  tribes,  Mr  Risley  says  that  after  carcfu, 
search  ho  and  his  coadjutors  have  found  no  tribo  with  fema!  j 
descent,  and  only  a  siuglo  trace  of  it  in  one."    Among  tho  f 


f<  ma 
to  ten  j 


»  Fison  and  Howitt,  p.  53  *j. ;  cf.  Brough  Smyth,  i.  p.  91. 
"      A.  I.,  xiii.  p.  SOO. 

»  For  a  few  particulars  sea  Fison  and  Howitt,  38,  40;  Bronj'a 
Smyth,  11.  283;  /.  A.  J.,  xiii.  304,  30C,  346,  xiv.  318  sq.,  351 

14  first  Hep.,  p.  63.  Between  North-American  tribes  "  there  wer.J 
no  Intermarriages,  no  social  intercourse,  no  intermingling  of  any  kin  ly 
except  that  of  mortal  strife"  (Dodge,  Our  Wild  Indians,  p.  45). 

"  Cf.  First  Jtcp.,  loc.  cit.\  As.  Quart.  Rev.,  July  1886,  p.  80  sq. 

11  Anderson,  Laks  A'pami,  p.  221. 

v  Casalis,  The  Basutos,  p.  179  sq. 

Du  CbaUtu.  Journey  to  Ashanjo  Land,  429  ;  Id,, 
308  tl.  »  A,.  Quart.  Rte.,  July  1SS6,  p.  94. 
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tribe*  of  Bengal  descent  b  mile.1  Ia  A  nam  the  exogsmous  totem 
cites  of  the  kaiias  have  female  descent,'  as  also  have  the  exogamous 
cIvm  of  the  Garoa,  but  it  does  not  appear  whether  their  elans  are 
to  torn  claii*,  though  aoine  of  their  legends  point  to  totemisra.' 

Indirect  la  the  Australian  tribal  organization  of  two  phratriea, 
dosoant  f0Ur  subphratries,  and  totem  clans,  there  occurs  a  peculiar 
form  of  descent  of  which  no  plausible  explanation  has  yet 
baen  offered.  It  deems  that  in  all  tribes  thus  organized 
the  children  are  born  into  the  pubphratry  neither  of  their 
father  nor  of  their  mother,  and  that  descent  in  such  cases 
u  either  female  or  male,  according  as  the  eubphratry  into 
which  the  children  are  born  is  the  companion  eubphratry 
of  their  mother's  or  of  their  father's  eubphratry.  In  the 
former  ca-io  we  bare  what  may  be  called  indirect  female 
descent ;  in  the  latter,  indirect  male  descent.  But  it  is 
only  in  the  eubphratry  that  descent  is  thus  indirect.  In 
the  totem  clan  it  L>  always  direct ;  the  child  belongs  to 
the  clan  either  of  its  mother  or  of  its  father.  Thus,  in  the 
typical  Australian  organization,  descent,  whether  female 
or  male,  is  direct  in  the  phratry,  indirect  in  the  eub- 
phratry, and  direct  in  the  clan. 

To  take  examples,  the  following  is  the  scheme  of  descent,  so  far 
as  thephratrirsand  subphratries  are  concerned,  in  the  Kamilaroi:— 
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31.!.. 

Marries 

CUldren  are 

DOM.  { 
KipstMa.  | 

Marl. 
XsbL 

bat 

sambo. 

K  umbo. 
Ipal. 
Kola. 
Mart. 

leal. 
Kurabe 
Mart. 
Eabl. 

This  is  an  en  in  pie  of  iudirect  female  descent,  because  the  child- 
ren belong  to  the  companion  aobphratry  of  their  mother,  lot  to 
the  coinpaiiion.eabphralry  of  their  father.  Bnt  in  the  totems  the 
female  descent  is  direct  ;  t.j. ,  if  the  father  is  Muri-Kangsroo  an>1 
the  mother  is  Kumbo-Emu,  the  children  will  be  Ipai-Emu  ;  if  the 
mother  is  Kurabo. Bandicoot,  the  children  Will  be  Ipai-Bandkoot.* 

The  following  ia  the  scheme  of  descent  in  the  Kiubar*  tribe  :•- 

Pfaratilu. 

Male, 

Mamas 

Chllarca  are 

DlleM.  i 
CuoaUii*.  i 

B.rlna. 
Tnrovlno. 
Balcoln. 
Banaah. 

Bundsh. 
Bui  com. 
Turowi  a  a. 
Barlsf. 

Torowioe 
Berts  g. 
Bnodab. 
Balcoln. 

This  is  an  example  of  indirect  male  descent,  because  the  children 
belong  to  the  companion  subphratry  of  tbeir  father,  not  to  the 
companion  subphratry  of  their  mother.  We  hfto  no  information 
as  to  tho  totems,  but  on  the  analogy  of  indirect  female  descent  we 
should  expect  them  to  be  taken  from  the  father.  This  at  any  rate 
is  true  of  a  large  tribe  or  group  of  triboa  to  the  south  of  the  Culf 
of  Carpentaria ;  their  rules  of  marriage  and  descent,  so  far  as  concerns 
the  eubphratriea,  are  like  those  of  the  Kuban,  and  the  totems 
(which  at  the  lower  Leichhardt  rirer  are  the  names  of  fish)  are 
inherited  from  father  to  son.' 

In  some  Australian  tribes  sons  take  their  totems  from  their 
father  and  daughters  from  their  mother.  Thus  the  Dieri  in  South 
Australia  are  divided  into  two  phratries,  each  of  which  includes 
under  it  aixteen  totem  clan%  (Caterpillar,  Mullet,  Dog,  Rat, 
Kangaroo,  Frog,  Crow,  4:c.);T  and  if  a  Dog  man  marries  a  Rat 
n,  the 


j  the  sons  of  this  marriage  are  Dogs  and  the  daughters  are 
Rata."  Tho  Ikula  (Morning  Star)  tribe,  at  tho  head  of  the  Great 
Australian  Bight,  has,  with  certain  exceptions,  the  same  rule  of 


Transl-  Besides  the  tribes  whose  lino  of  descent  is  definitely 
tlonfmui  fixed  in  the  female  or  male  line,  or,  as  with  the  Dieri  and 
tom*lo  lk;ala»  half-way  between  tho  two,  there  are  a  number  of 
tribes  among  whom  a  child  may  bo  entered  in  either  his 
mother's  or  his  father's  clan.  Among  tho  Haidas,  children 
regularly  belong  to  tho  totem  clan  of  their  mother;  but 
in  very  exceptional  cases,  when  tho  clan  of  the  father  is 
reduced  in  numbers,  the  newly-born  child  may  be  given 

1  At.  Quart.  Jin.,  July  1880,  p.  04. 

1  Dallon,  £thn.  of  B*n9.,  p.  50  H. ;  W.  W.  Hunter,  SUUiMeal  Ac- 
count i>/ Attain,  ii.  p.  217  to. 

»  Dalton,  op.  tit.,  60,  03;  Hunter,  op.  cit.,  ii.  154  *q. 
4  Fmon  and  Howitt,  p.  37  tq. ;  J.  A.  I.,  xiii.  335,  341,  344. 

•  J.  A.  I.,  xiii.  33«,  841.  «  Ibid.,  xii.  504. 
7  Rrid.,  xiL  600.         »  Letter  of  Mr  H.  Gason  to  tho  present  writer. 

•  J.  A.  J..  xiL  500. 
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to  the  father's  sister  to  suckle.  It  is  then  spoken  of  as 
belonging  to  the  paternal  aunt,  and  is  counted  to  its 
father's  clan.1*  Among  tha  Dela wares  descent  is  regularly 
in  the  female  line ;  but  it  is  possible  to  transfer  a  child  to 
its  father's  clan  by  giving  it  one  of  the  names  which  are 
appropriated  to  the  father's  clan.11  In  the  Hervey  Islands, 
South  Pacific,  the  parents  settled  beforehand  whether  the 
child  should  belong  to  the  father's  or  mother's  clan  The 
father  usually  had  the  preference ;  but  sometimes,  when  the 
father's  clan  was  one  which  was  bound  to  furnish  human 
victims  from  its  ranks,  the  mother  had  it  adopted  iuto  her 
clan  by  having  the  name  of  her  totem  pronounced  over  it." 
In  Samoa  at  the  birth  of  a  child  the  father's  totem  was  usu- 
ally prayed  to  first ;  but  if  the  birth  was  tedious,  the  mother's 
totem  was  invoked  ;  and  whichever  happened  to  be  invoked 
at  the  moment  of  birth  was  the  child's  totem  for  life." 

When  s  North  American  tribo  is  on  the  march,  the  members  of 
each  totem  clan  camp  together,  and  tho  clans  are  arrauged  in  a  meat  of 
fixed  order  in  camp,  the  whole  tribo  being  arranged  in  a  great  dins  oa 
circle  or  in  several  concentric  circles."    When  the  tribe  lives  in  the  mar :V 
settled  villages  or  towns,  each  clan   has  its  separate  ward.1*  fcc. 
The  elans  of  the  0*agea  are  divided  into  war  clans  ami  peace  clans ; 
when  they  are  ont  on  the  buffalo  hunt,  they  camp  on  opposite  aides 
of  the  tribal  circle ;  and  the  peace  clans  are  uot  allowed  to  take 
animal  life  of  any  kind  ;  they  must  therefore  lire  on  vegetables 
unless  they  can  obtain  meat  in  exchange  for  vegetables  from  the 
war  clans.''    Members  of  the  same  clan  are  buried  together  and 
apact  from  thoae  of  other  clana;  hence  the  remains  of  hu.baud 
and  wife,  belonging  as  they  do  to  separate  clans,  do  not  rest 
together."    It  is  remarkable  that  among  the  Thlinkets  the  body 
muat  alwaya  bo  carried  to  the  funeral  pyre  and  bnrucd  by  men  of 
another  totem,"  and  the  presents  distributed  on  these  occasions  by 
the  representatives  of  the  deceased  muat  alnsjs  bo  made  lo  men 
of  a  different  clan." 

Here  wo  must  revert  to  the  religious  side  of  totemisni, 
in  order  to  consider  Borne  facts  which  have  emerged  from 
the  study  of  its  social  aspect.  We  have  seen  that  some 
phratriea,  both  in  America  and  Australia,  bear  the  names 
of  animals ;K  and  in  the  case  of  tbe  Thlinkets  and  Mohegans 
we  have  seen  reason  to  believe  that  the  animals  which 
give  tbeir  names  to  tho  pbratne-s  were  ouce  clau  totems. 
The  same  seems  to  hold  of  the  names  of  tho  Australian 
phratriea,  Eaglohawk,  Crow,  and  Seal,  or  at  least  of  Eagle- 
hawk  and  Crow,  for  these  are  clan  totems  in  other  tribes, 
and  are,  besides,  important  figures  in  Australian  mytho- 
logy. Indeed,  there  appears  to  be  direct  evidence  that  both 
tho  phratriea  and  subphratries  actually  retain,  at  least  in 
some  tribes,  their  totems.  Thus  tho  Port  Mack  ay  tribe  in 
Queensland  is  divided  into  two  phratriea,  Yungaru  and 
Wutaru,  with  subphratries  Gurgela,  Burbia,  Wungo,  and 
Kubera ;  and  the  Yungaru  phratry  has  for  its  totem  the 
alligator,  and'  Wutaru  the  kangaroo,11  while  the  sub- 
phratries have  for  their  totems  the  emu  (or  the  carpet 
snake),  iguana,  opossum,  and  kangaroo  (or  scrub  turkey).*2 

Rep.  /or  1 378-79,  p.  134B, 
to. 

»  Gill,  Myth*  and  Stmgt  of  tkf  Smi*  ratify,  p.  38. 
»  Turner,  &\>noa,  p.  78  tq.    Tho  cliiM  might  thus  be  transferred 
to  *  clan  Tvhicti  was  that  neither  of  hi*  father  nor  cf  his  mother. 
"  First  Rep.,  64  |  Third  R,p.,  219;  Amer.  Xaturalist,  xriii.  113. 
'*  Gatwhet,  Migration  Leyevd  of  the  Creek  /nrficss,  164;  Bourke, 
.Snaht  ZM»«,  229;  Aevd.,  27tb  Sept  1884,  p.  203. 
"  Rot.  J.  Owen  Dorsoy  in  American  A'atnralisi,  xviit  p.  113. 
"  Adair,  Hist.  Amer.  Ird  ,  1  S3  tq.;  Morgan,  A.S.,  83  tq. ;  Briuton, 
The  Lenapt  and  their  Legendi,  bt  ;  Id.,  Myth*  of  tht  Sete  World, 
87  n;  A.  Hodgson,  IxtUrt  from  Forth  America,  f.  p.  259  ;  DsJton, 
KtA.  of  Rtns.,  56;  ef.  JU>b*rUon  Smith,  Kinship  and  Uarriaat 
in  Early  Arabia,  315  tq.  "  Uolmberg,  op.  cit.,  824. 

"  Kraose,  DU  Tlinbt-Indianer,  223. 

»  As  among  tbe  Chickatts,  Thlinkets,  and  Mobegans  in  America, 
and  the  Turrs,  Ngurrgo,  and  Theddora  tribes  in  Australia.  Tho  iul.- 
phratriea  of  tbe  Kiahara  also  bear  animal  nswrs. 

11  Kison  stul  Ruwill,  38  40. 

9  Kison  and  Howitt,  p.  41.  The  totems  of  the  pbratrie*  snd  sub- 
phratries are  given  by  different  authorities,  who  writ*  the  native  names 
of  the  subphratries  differently.  But  they  seem  to  b»  speaking  of  the 
tnboi  si  least  Mr  Fison  i 


"  Oeol  Surv.  of  Canada, 
"  Morgan,  A.  8.,  p.  17 
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As  the  subphratries  of  tltts  tribe  oro  said  to  be  equivalent 
to  the  subphratries  of  the  Kamilaroi,  it  seems  to  follow 
that  the  subphratries  of  the  Kamilaroi  (Muri,  Kubi,  Ipai, 
and  Kumbo)  have  or  once  had  totems  afco.  Hence  it  ap- 
pears that  in  tribes  organized  in  phratries,  subphratries, 
and  clans  each  man  has  three  totems — his  phratry  totem, 
his  subphratry  totem,  and  his  clan  totem.  If  wo  add  a 
aex  totem  and  an  individual  totem,  each  man  in  the  typical 
Australian  tribe  has  five  distinct  kinds  of  totems.  What 
degree  of  allcgianco  he  owes  to  his  subphratry  totem  and 
phratry  totem  respectively  we  are  not  told  ;  indeed,  the 
very  existence  of  such  totems,  as  distinct  from  clan  totems, 
appears  to  have  bean  generally  overlooked.  But  wo  may 
suppose  that  tho  totem  bond  diminishes  in  strength  in 
proportion  to  its  extension;  that  therefore  the  clan  totem 
is  the  primary  tic,  of  which  the  subphratry  and  phratry 
totems  are  successively  weakened  repetitions. 

In  these  totems  Buperposed  on  totems  may  perhaps  be 
discerned  a  rudimentary  classification  of  natural  object* 
under  heads  which  bear  a  certain  rcsomblanco  to  genera, 
species,  Ac.  This  classification  is  by  some  Australian  tribes 
extended  so  as  to  include  the  whole  of  nature.  Thus  the 
Port  Mackay  tribo  in  Queensland  (see  above)  divides  all 
nature  between  the  phratries  ;  the  wind  belongs  to  one 
phratry  and  the  rain  to  another ;  the  sun  is  Wutaru  and 
the  moon  is  Yungaru  ;  the  stars,  trees,  and  plants  are  also 
divided  between  the  phratries.1  As  the  totem  of  Wutaru 
is  kangaroo  and  of  Yungnru  alligator,  this  is  equivalent  to 
making  tho  sun  a  kangaroo  atid  the  moon  an  alligator. 


Ttie  Mount  Gambicr  tribe  in  South  Australia  is  divided  into  two 
phratries  (Kumi  and  KrokiJ,  which  again  are  subdivided  into  totem 
clans.    Everything  in  nature  belongs  to  a  totem  clan,  thus:  * — 


rhrilttes. 

Tt*em  Clans. 

1 

j  KrokL  | 

1.  MOL-FWiHswa. 
I.  Parsn*al- Pelican. 

3.  Ws-Crow. 
1  U  WlU-Bt.ckCodt.leo. 
|  t.  Karato- A  harmless  Snske. 

I  1.  W«;io- Tea-Tree. 
t.  Moras -An  edible  Root. 

>  Karasl-BUckcrwUcwCock- 

Hoa. 

Smoke,  hociryuckJt.  trees.  Ac. 
/  Dok«.  hlackwond  tn-cx,  in.  frost 

\  turn.) 

t  lUin.  murder,  llslunlrs;,  winter, 
\    hml.  eloiiilt,  Ac. 
Sun,  noun,  Ac. 

MUli,  .tilngjoark  trees,  seal., 

|    cell,  Ac. 

ixirk.,  w.lloMea.owls.cr.y-flili.Ac 
1  lluM.nl>,  qn.lb.  duhlch  («  small 
\  kajijaioo). 

[    u«,  .ulomn  (Itm  ). » Ind  (tun  ) 

With  reference  to  this  classification  Mr  D.  S.  Stewart,  the 
»utl:ority  for  it,  says,  *  I  have  tried  in  vain  to  find  soma  reason  for 
the  arrangement.  I  asked,  'To  what  divuion  doe*  a  bullock 
LKri-i™('  After  a  pause  came  the  answer,  'It  eat*  grass:  it  Is 
BcHtM-crio.'  I  then  said,  'A  cray-fish  does  not  eat  gra*s;  why  is 
it  IWrtwerio  ? '  Then  came  the  standing  reason  for  ali  puzzling 
qu.">liotis :  'That  is  what  our  lathers  mid  it  was.""1  The  natural 
o!  jo  -t.  thus  classed  under  and  sharing  the  rcs|<oet  due  to  tho  totem 
may  be  conveniently  called,  as  Mr  Howitt  proposes,*  subtoletus. 
Affiiu,  the  Wotjohalluk  tribe  in  noith-we&tcru  Victoria  liana  aystom 
of  x'ibtotema.  thus  :* — 


PlU«tl<C». 

Totem  Cl.ni, 

Subtctom*. 

1 

Gimutch. 

1  I 

I.  lie*  Wlyd. 

t  \\  Into  ercMless  Cockatoo. 
.X  Bil  anting  to  the  Sua. 
4  t—jt  Adder. 
J.  Dlick  CockAtoO. 
a.  Pclk.n. 

Each  totoin  hat  lationthiMa  to  It 
a  nun  ber  of  cbjocu,  snlmal  or 
vesriibie,  i.e.,  kaiifiaroe,  red 
|ui-j-Htt,  Ac 

Do 

Of  the  subtotrm*  in  this  tribe  Mr  Howitt  says  "Thev  appear  to 
mo  to  bo  totems  in  a  state  of  development.  Hot  wind  has  at  least 
live  of  them,  *hite  cockatoo  has  seventeen,  ami  so  on  for  the  others. 
That  tf.cM  smitotenis  are  now  in  process  of  gaining  a  sort  of  inde- 
pendence may  be  shown  by  tho  following  instance.'  a  man  who  is 
KroUitch-Wai  tvrut  (hot  wind)  claimed  to  own  all  the  five  anbtotems 
of  hot  wind  (three,  snake*  and  two  bird*),  yet  of  these  there  was 
one  jrhieh  he  »j>e<ially  claimed  as  1  belonging'  to  him,  namely, 
Mnvuk  (earpet-snakc).  Thus  his  totem,  hot  wind,  seems  to  havo 
ticn  in  process  of  subdivision  into  minor  totems,  and  this  man's 

"  Brougb.  Sny  th,  I.  91,  Flson  and  Howitt,  168;  cf.  /.  A.  I., 
xiii.  300, 

•  Flsoo  tnd  nowitt,  Ice.  ei!.  *  Flsoa  and  Howitt,  169. 

•  In  Smith™.  IUP.  for  1SS3,  p.  818.  »  ibid. 


divLioi  might  have  bacom*  hot  wind  tarpet-si.Ae  had  not 
civilization  rudely  stopped  the  process  by  almost  extinguishing 
the  tribo." 

Geographical  Di fusion   of  Tolemittii. — In    Australia  Difi'nsion 
totemism  is  almost  universal.8   In  North  America  it  may  of  t'. taw- 
be  roughly  said  to  prevail,  or  have  prevailed,  among  all  the  i*m 
tribes  east  of  the  Rocky  Mountains,7  and  among  all, the 
Indian  (but  not  the  Eskimo)  tribes  on  the  north-west  coast 
as  far  south  as  the  United  States  frontier.    On  the  other 
hand,'  highly  competent  authorities  have  failed  to  find  it 
,  among  the  tribes  of  western  Washington,  north-western 
'  Oregon,  and  California."    In  Panama  it  exists  apparently 
1  among  the  Guaymies .  each  tribe,  family,  and  individual 
I  has  a  guardian  animal,  the  most  prevalent  being  a  kind  of 
j  parrot.*    In  South  America  totemism  is  found  among  the 
Goajiroa  on  the  borders  of  Colombia  and  Yonezuela,10  the 
Arawaks  in  Guiana,"  the  Bosch  negroes  also  in  Guiana,1* 
and  the  Patagonians."   Finding  it  at  such  distant  points  of 
j  tho  continent,  wo  should  expect  it  to  be  widely  prevalent; 
but,  with  our  meagre  knowledge  of  the  South  American 
Indians,  this  is  merely  conjecture.    The  aborigines  of  Peru 
and  tho  Salivas  on  tho  Orinoco  believed  in  tho  descent  of 
their  tribes  from  animals,  plants,  and  natural  objects,  such 
as  the  sun  and  earth  ; M  but  this,  though  a  presumption,  is 
not  a  proof  of  totemism. 

In  Africa  totemism  prevails  in  Senegambia,  among  the 
Bakalai  on  the  equator,  on  the  Gold  Coast  and  in  Ashantee, 
and  among  the  Damaras  and  Bechuana;  in  southern  Africa.14 
There  aro  traces  of  totemism  elsewhere  in  Africa.  In  east- 
ern Africa  the  Gallas  are  divided  into  two  exogamous  sec- 
tions, and  have  certain  forbidden  foods.'*  In  Abyssinia 
certain  districts  or  families  will  not  cat  of  certain  animals 
or  parts  of  animals.17  The  territory  of  the  Hovas  in  Mada- 
gascar is  divided  and  subdivided  into  districts,  the  names 
of  the  subdivisions  referring  "  rather  to  clans  and  divi- 
sions of  people  than  to  place."  One  of  these  names  is  "  the 
powerful  bird,"  i.e.,  cither  the  eagle  or  the  vulture.  Tho 
same  clan  is  found  occupying  separate  districts.1*  One 
Madagascar  tribe  regard  a  species  of  lemur  &s  "an  embodi- 
ment of  the  spirit  of  their  ancestors,  and  thereforo  they 
look  with  horror  upon  killing  them."  Other  Malagasy 
tribe*  and  families  refrain  from  eating  pigs  and  goats; 
others  will  not  eat  certain  vegetables  nor  oven  allow  them 
to  be  carried  into  their  houses.19  The  only  occasion  when 
the  Sakalava  tribo  in  Madagascar  kill  a  bull  is  at  the  cir- 
cumcision of  a  child,  who  is  placed  on  thn  bull's  back  during 
the  customary  invocation.20 

In  Bongal,  as  we  have  eeen,  there  are  numerous  totem 
tribes  among  the  non-A ryan  races.    In  Siform  the  Yakuta 

•  Perhaps  the  only  known  exceptions  are  the  hurnai  in  eastern 
and  the  Gountdltch-iiicjia  in  western  Victoria.  For  the  latter  see 
Fison  and  Howitt,  p.  275. 

'  Gatschet,  Migration  ixr/nd  of  the  Cretk  Indians.  153;  H.  Hale, 
Tht  Irmpwis  Rock  of  i!ittt,-\>.  61. 

•  George  Gibbs  in  Contnb.  to  .V.  American  Ethuol.,  1.  184;  S. 
Powers,  Tribes  of  Calif. ,  6. 

•  A.  Pi n art  in  Revue  d' F.lff/y^jraphit,  vi.  p.  30. 

>•  Simons  In  Pror.  R.  tltog.  Sot.,  Dec.  1885,  pp.  786,  796. 
'  lirctt,  Ind.  Trxlxs  </  Guiana,  98  ;  lm  Thurn.  Ama»g  the  Intuitu 
of  Guiana,  175  so. 
»  Crevaux,  Voyag*-*  dans  TAniriqvt  du  Sud,  p.  59. 
u  Falkncr,  Dncr,  of  Patagonia,  114. 

"  Garctla.«o  de  la  Vega,  Royal  LV.itnitnlaries  of  the  Incas,  pi  L 
bk.  1.  chs.  9,  10.  11,  18  ;  Gmuilla,  Mist,  dc  I'Orh.oquc,  i.176  so. 

"  Rfvue  rf' Klknolojie,  iii.  396  /?.,  y.  81;  A.  B.  Ellis,  The  Tshi 
spraliing  Propir  of  the  Oold  (\xtt(,  p.  204  sq. ;  Bowdieh,  Mission  to 
Asbatitet,  ed.  1878,  p.  'JI6;  Du  Chaillu,  £vuat.  Afr.,  308  sq. ;  Id., 
Journey  to  Athango  £<wi</,  427,  429  ;  C.  J.  Anderson,  f^tke  Ugami, 
221  sq.;  Livingstone,  Travels  in  S.  Africa,  13;  Caialis,  The  Basutos, 
211  ;  J.  Mackenzie,  Ten  rears  Sorth  of  the  Orange  River,  393; 
/.  A.  I.,  xvi.  83  s-j. 

w  Charles  New,  Life,  Wanderings,  dx.,  in  Eastern  Africa,  27V,  274 

17  Mansaeld  Parkyna,  Life  in  Abyssinia,  293  ;  Tr.  Ktl.uoL  Sk. 
new  series,  vi.  092.  »  E11U,  Hist,  of  Madagascar,  I.  87. 

Foik-Lore  Record,  ii.  22,  30.  -  Ibid.,  iv.  45. 
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are  divided  into  totem  clan*;  the  clansmen  will  not  kill 
their  totems  (the  swan,  goose,  raven,  &C.);1  and  the  clans 
aro  exogamous.*  The  Altaians,  also  in  Siberia,  are  divided 
into  twenty-four  clans,  which,  though  interfused  with  each 
other,  retain  Btrongly  the  clan  feeling ;  the  clans  are  exo- 
gamous ;  each  has  its  own  patron  divinity  and  religious 
ceremonies  ;  and  the  only  two  names  of  clans  of  these  and 
kindred  tribes  of  which  the  meanings  are  given  are  names 
of  animals.3  Totemism  exist*  among  the  mountaineers 
of  Formosa,4  and  there  are  traces  of  it  in  China.4  In 
Polynesia  it  existed,  as  we  have  seen,  in  Samoa.  In 
Melanesia  it  appears  in  Fiji,*  the  New  Hebrides,7  and 
the  Solomon  Islands.8  Amongst  the  Dyaks  there  are 
traces  of  totemism  in  the  prohibition  of  the  flesh  of  certain 
animals  to  certain  tribes,  respect  for  certain  plants,  &c.9 
It  exists  in  the  islands  of  Ambon,  Uliase,  Leti,  Moa, 
Lakor,  Keisar  (Makisar),  Wetar,  and  the  Aaru  and  Babar 
archipelagos.10  In  the  Philippine  Islands  there  are  traces 
of  it  in  the  reverence  for  certain  animals,  the  belief  that 
the  souls  of  ancestors  dwell  in  trees,  dec.11 

With  regard  to  ancient  nations,  totemism  may  be  re- 
garded as  certain  for  the  Egyptians,  and  highly  probable 
for  the  Semites,"  Greeks,  and  Latins.  If  proved  for  one 
Aryan  people,  it  might  bo  regarded  as  proved  for  all;  since 
totemism  could  scarcely  have  been  developed  by  any  one 
Aryan  branch  after  the  dispersion,  and  there  is  no  evi- 
dence or  probability  that  it  ever  was  borrowed.  Prof. 
Sayce  finds  totemism  among  the  ancient  Babylonians,  but 
his  evidence  is  not  conclusive.18 

No  satisfactory  explanation  of  the  origin  of  totemism 
has  yet  been  given.  Mr  Herbert  Spencer  finds  the  origin 
of  totemism  in  a  "  misinterpretation  of  nicknames "  : 
savages  first  named  themselves  after  natural  objects,  and 
then,  confusing  these  objects  with  their  ancestors  of  the 
same  names,  reverenced  them  as  they  already  reverenced 
their  ancestors.14  But  this  view  attributes  to  verbal  mis- 
understandings far  more  influence  than,  in  spite  of  the 
so-called  comparative  mythology,  they  ever  seem  to  have 
exercised. 

Literature.—  Apart  from  the  original  authorities,  the  literature 
on  totemism  is  very  scanty.  The  importance  of  totemism  for  the 
early  history  of  society  was  firet  recognized  hy  Mr  J.  F.  M'Lcnnan 
in  papers  published  in  the  Fortnightly  Review  (Oct.  and  Nov.  1669, 
Feb.  1870).  The  imbjsct  has  sineo  been  treated  of  by  E.  B.  Tylor,  ■ 
Early  History  of  Mankind,  p.  284  sq.;  Sir  John  Lubbock,  Origin 
of  Civilization,  '2C0  sq. ;  A.  Lang,  Custo,n  and  Mirth,  p.  260,  kc. ; 
fd.,  Myth,  Ritual,  and  Religion,  i.  t>.  68  sq.,  Ac;  E.  Clodd. 
Myths  and  Dreams,  p.  99  sq.;  W.  Robertson  Smith,  Kinship 
and  Marrioqc  in  Early  Arabia.  See  b1m>  Sackifice,  voL  xxi.  p.  , 
135.  For  fuller  detail*,  aeo  J.  G.  Frazor,  Totemism,  (Edinburgh, 
1887).  (J.  O.  FIl.) 

TOTILA.    See  Justinian  and  Nakse3. 


1  Strahlenberg,  Description  of  the  Xorth  and  Eastern  Parts  of 
Eurojte  and  Asia,  London,  1738,  p.  383. 

1  Middendorf,  Stber.  Reise,  p.  72,  quoted  by  Lubbock,  Origin  of 
Civilisation,  p.  135.  The  present  writer  has  been  unable1  to  find  the 
passage  of  Middendorf  referred  to. 

*  W.  Iladloff,  Auj  Sibrricn,  L  216,  258.  The  Oetiaks,  also  in 
Siberia,  are  divided  into  exogamous  clan*,  and  they  reverence  the  bear 
(Castten,  Vorlesungen  Uber  die  Altaischen  VMer,  107,  115,  117). 
This,  however,  by  no  means  amounts  to  a  proof  of  totemism. 

*  Vcrhaudl.  d.  Rerl.  Otstil.  Anthropologie,  Ac,  1882,  p.  (62). 

0  Morgan,  A.  S.,  p.  3t>4  sq.    One  of  the  aboriginal  tribes  of  China 
worships  the  image  of  a  dog  (JJ ray,  China,  ii.  306). 
'  Williams,  Fiji  and  the  Fijian*,  ed.  1860,  i.  219  sq. 
7  Turner,  Samoa,  33  4.  •  Fison  and  Howitt,  p.  87  n. 

*  Low,  Sarawak,  205  sq.,  272-27-1,  306;  St  John,  Life  in  the 
Forests  of  the  Far  East,  i  186  sq.,  203;  cf.  WUken  in  Ind.  Vide, 
June  1884.  p.  988  sq. ;  A  us! and,  16th  June  1884,  p.  470. 

'*  Ricdcl,  De  sliiilc-  en  kroesharige  ratten  tusschen  Papua  en  Seltbtt, 
pp.  32,  61,  253,  334,  341,  376  sq.,  414,  432. 

"  Blumentritt,  Der  Ahnencultus  und  die  religidsen  Anschauungen 
der  Malaicn  des  Pitilippinen-Archipel,  159  sq. 

,J  See  W.  R.  Smith,  Kinship  and  Marriage  in  Early  Arabia. 

'J  A.  n.  Sayce,  Tl.e  Religion  cf  the  An-imt  Babylonians,  p.  279  so. 

*  Spencer,  Principles  of  Sociology,  i.  307. 


TOTTENHAM,  or  Tottenham  Hioh  Cboss,  a  suburb 
of  London,  in  the  county  of  Middlesex,  is  Bituated  on  the 
old  *:  Great  Northern  "  road,  about  4J  miles  north  from 
Shoreditch.   The  cross  at  Tottenham  is  not  a  market-cross, 
and  its  origin  is  doubtful.    Towards  the  close  of  the  16th 
century  it  consisted  of  a  column  of  wood,  capped  with  a 
square  sheet  of  lead.    The  present  cross  of  brick  was 
erected  by  Dean  Wood  about  1600,  and  the  ornamental  # 
work  of  stucco  was  added  in  1 809.    In  the  time  of  Isaak 
Walton  there  stood  over  it  a  shady  arbour  of  woodbine, 
aweetbriar,  jessamine,  and  myrtle.    Formerly  Tottenham 
was  noted  for  its  "  greens,"  in  tho  centro  of  one  of  which 
stood  the  famous  old  elm  trees  called  the  "  Seven  Sisters"; 
theso  were  removed  in  1840,  but  the  name  is  preserved  in 
the  Seven  Sisters  Road.    Bruce  Castle,  occupying  the  site 
of  the  old  mansion  of  the  Bruces,  but  built  probably  by 
Sir  William  Compton  in  the  beginning  of  the  16th  century, 
is  now  occupied  as  a  private  boarding  school.   Tho  church 
of  All  Hallows,  Tottenham,  was  given  by  David,  king  of 
Scotland,  probably  when  he  visited  Henry  in  1126,  to  the 
canons  of  the  church  of  Holy  Trinity,  London.    It  has 
frequently  been  restored  and  altered.    The  older  parts 
are  the  tower,  nave,  and  south  aisle  of  the  Perpendicular 
period  and  tho  south  porch  of  the  16th  century.  There 
are  a  large  number  of  monuments  and  brasses.  Tottenham 
consists  chiefly  of  an  irregular  line  of  houses  for  about  two 
miles  along  the  high  road,  with  short  side  streets  at 
intervals.    There  are  a  number  of  almshouses,  includiog 
the  Sanchez  almshouses,  founded  in  1596  by  Balthazar 
Sanchez,  or  Zanchcro,  confectioner  to  Philip  of  Spain ; 
Reynard.Ws  (1685);  Pheasunt's,  or  "The  pound,"  for 
poor  widows,  originally  founded  by  George  Hynningham 
in  1536,  and  further  endowed  by  Pheasunt  and  Saunders; 
and  the  sailmakcrs'  almshouses,  founded  in  1869  by  the 
Drapers'  Company  for  forty-five  inmates.    The  free  gram- 
mar school  was  enlarged  and  endowed  in  1686  by  Sarah, 
dowager  duchess  of  Somerset.     The  population  of  the 
urban  sanitary  district  (area  4642  acres)  in  1871  was 
22,869,  and  in  1881  it  was  16,456. 

In  the  reign  of  the  Confessor  the  manor  of  Tottenham  was  [>;»■ 
tcasi-A  by  Earl  Wahheof,  who  in  1070  married  Judith,  niece  of  the 
Conqueror,  and  was  created  in  1072  tarl  of  Northumberland, 
Huntingdon,  and  Northampton,  but  joined  tho  conspiracy  sgaviiit 
William,  was  betrayed  by  his  wife,  and  was  beheaded  at  Wiuchcstrr. 
It  was  inherited  by  his  daughter  Maud,  who  was  married  first  tj 
Simon  do  St  Liz  and  afterwards  to  David,  sou  of  Malcolm  111., 
king  of  Scotland,  who  was  created  by  Henry  1.  earl  of  Hunting- 
don, and  received  possession  of  all  the  bands  formerly  held  by  Fj:1 
Wallheof.    In  1184  the  manor  was  granted  by  William  the  Lion, 
king  of  Scotland,  *o  his  brother  David,  earl  of  Angus  and  Gallo- 
way, the  grant  being  confirmed  in  1199  by  King  John  of  Englaud, 
who  created  him  earl  of  Huntingdon.    He  married  Maud,  heiress 
of  Hugh,  earl  of  Chester,  and  his  sou  John  inherited  both  earldoms. 
The  son  married  Helen,  daughter  of  Llewelyn,  prince  of  Wales, 
by  whom  he  was  poisoned  in  1237,  dying  without  issue.  She- 
retained  possession  till  1254,  when  tho  manor  was  divided  between 
his  eohoin  Robert  de  Brus,  John  do  Buliol,  and  Henry  de  Hastiny, 
each  division  forming  u  distinct  manor  bearing  tho  name  of  its 
owner.    In  1429  thev  all  catnu  into  the  possession  of  Alderrr.au 
Gedcney.    William  feed.-ell,  the  Arabic  scholar,  was  vicar  cf 
Tottenham,  and  published  in  1632  a  Briefs  Dtscrijition  of  th< 
Tou-ne  of  Totlcnltam,  in  which  ho  printed  for  the  first  timo  lbs 
burlesque  poem,  tho  "Turnament  of  rctteuhain." 

Sec  Robinson's  Hillory  cf  Tolttnltam,  1640. 

TOUCAN,  the  Brazilian  name  of  a  bird,1*  long  sicce 
adopted  into  nearly  all  European  languages,  and  apparently 
first  given  currency  in  England  (though  not  then  used  as 
an  English  word)  in  1668"1  by  Charleton  (Ononiaslicon,  \\ 
115);  but  the  bird,  with  its  enormous  beak  and  featheP 

11  Commonly  believed  to  be  so  called  from  its  cry ;  bat  Prof.  Skest 
(/>roe.  PhiMog.  Society,  15th  May  18R5)  adduces  evidence  to  prove  that 
the  Guarant  Tutd  it  from  t%,  nose,  and  c&ng,  bone,  i.e.,  cose  of  bene. 

"  In  1656  the  beak  of  an  "  Aracari  of  Braiil,"  whk-h  waa  a  Toucan 
of  some  sort,  was  contained  in  the  Musxuai  Tradcsc-antuiHum  (p.  2), 
bnt  the  word  Toucan  does  not  appear  there.  # 
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like  tongue,  was  described  by  Oviedo  in  his  Sumario  de  la 
Xaturcd  Historia  de  leu  Indias,  first  published  at  Toledo  in 
1527  (chap.  42),1  and,  to  quote  the  translation  of  part  of 
the  passage  in  Willughby'a  Ornithology  (p.  129),  "there 
U  no  bird  secures  her  young  ones  better  from  the  Monkey t, 
•raid  are  very  noisom  to  the  young  of  most  Birds.  For 
when  she  perceives  the  approach  of  thoso  Enemies,  she  so 
settles  her  self  in  her  Nest  as  to  pufr  her  Bill  out  at  the 
hole,  and  gives -the  Monkey*  such  a  welcom  therewith, 
.hat  they  presently  pack  away,  and  glad  they  scape  so." 
Indeed,  so  remarkable  a  bird  must  have  attracted  the 
notice  of  the  earliest  European  invaders  of  America,  the 
more  so  since  its  gaudy  plumage  was  used  by  the  natives 
id  the  decoration  of  their  persons  and  weapons.    In  1550 
iklon  {Hist.  Nat.  Oyscaux,  p.  184)  gave  a  characteristic 
figure  of  its  beak,  and  in  1558  Thevet  (Singularity  de  la 
France  Antarctttpte,  pp.  88-90)  a  somewhat  long  descrip- 
tion, together  with  a  woodcut  (in  some  respects  inaccurate, 
but  quite  unmistakable)  of  the  whole  bird,  undor  tho  name 
of  "Toucan,"  which  he  was  the  first  to  publish.    In  15C0 
(Jesner  (Ieones  Avivm,  p.  130)  gave  a  far  better  figuro 
(though  still  somewhat  incorrect)  from  a  drawing  received 
from  Ferrerius,  and  suggested  that  from  the  size  of  its 
beak  the  bird  should  be  called  Burhynchu*  or  RnmphesUi. 
This  figure,  with  a  copy  of  Thevet's  and  a  detailed  descrip- 
tion, was  repeated  in  the  posthumous  edition  (1585)  of 
his  larger  work  (pp.  800,  801).    By  1579  Ambroiso  Pare" 
((EWm,  ed.  Malgaigne,  iii.  p.  783)  had  dissected  a  Toucan 
that  belonged  to  Charles  IX.  of  France,  and  about  tho 
same  time  Lery  ( Voyage  fait  en  la  Terre  da  Bretit,  chap, 
si.),  whose  chief  object  seems  to  have  been  to  confute 
Thevet,  confirmed  that  writer's  account  of  this  bird  in 
mwt  respects.    In  1599  Aldrovandus  (Ornithologia,  i.  pp. 
£01-803),  always  ready  to  profit  by  Gesner's  information, 
ar.i  generally  without  acknowledgment,  again  described 
atij  repeated  the  former  figures  of  the  bird  ;  but  he  cor- 
rupted his  predecessor's  Ramphcste*  (which  was  nearly 
right)  into  Ramphattot,  and  in  this  incorroct  form  the 
r.irae,  which  should  certainly  be  Rkamphesiet  or  Rham- 
tihiutas,  was  subsequently  adopted  by  Linnaeus  and  has  since 
been  recognized  by  systematists.    Into  tho  rest  of  the  early 
history  of  the  Toucan's  discovery  it  is  needless  to  go.* 
Additional  particulars  wore  supplied  by  many  succeeding 
writers,  until  in  1834  Gould  completed  bis  Monograph 
of  the  family3  (with  an  anatomical  appendix  by  Sir  R. 
Owen),  to  which,  in  1835,  he  added  somo  supplementary 
plates;  and  in  185.4  he  finished  a  second  and  much 
improved  edition.    The  latest  systematic  compendium  on 
Toucans  is  Cassin's  "Study  of  the  Raniphastida-,"  in  tho 
Proceedings  of  the  Philadelphia  Academy  for  1867  (pp. 
100-124). 

By  recent  sj-Btematists  5  genera  and  from  50  to  60  species  of  the 
Family  arc  recognized  ;  but  tho  characters  of  thu  former  have  never 
o;  :n  satisfactorily  defined,  much  less  those  of  numerous  subdivisions 
which  it  has  pleased  somo  writers  to  invent.  There  can  be  little 
>'.  ib:  that  the  bird  first  figured  and  described  by  the  earliest 
"•      »rs  above  named  is  the  It  loco  of  nearly  all  ornithologists,  and 

1  Tho  writer  has  only  been  able  to  consult  tho  reprint  or  this  rnto 
■  5rk  contained  in  tho  BMioltca  de  Autores  fispunole*  (xxii.  pp.  473- 
ii3),  published  at  Madrid  in  1852. 

*  One  point  of  some  interest  may,  however,  be  noticed.  In  1705 
Wot  (.V.  //.  Osf:>rdtkirt,  p.  1S2)  re<  ..riled  a  Toucan  found  within  two 
miles  of  Oxford  in  1644,  tho  body  of  which  was  given  to  the  repository 
in  the  medical  school  of  that  university,  where,  he  said,  "  it  is  still  to 
be  seeu."  Already  in  17Q0  Leigh  in  his  L^wathire  (i.  p.  195,  Bird*, 
tab.  1,  fig.  2)  had  figured  another  which  had  been  found  dead  on  the 
coast  of  that  county  about  two  years  bo  fere.  The  bird  i«  easily  kept 
in  captivity,  and  no  doubt  from  early  times  many  were  brought  alive 
t«  Europe.  Besides  tho  one-  dissected  by  Par«-,  as  above  mentioned, 
Job.  Fabtr,  In  his  additions  to  Hernandez's  work  on  the  Natural 
Hi-tiry  of  Mexico  (1651),  figures  (p.  0971  one  seen  and  described  by 
Putest  (Dal  Poizo)  at  Fonlainebleau. 

1  Of  this  tho  brothers  Sturm  iu  1811  published  at  Nuremberg  a 
German  version. 
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•a  such  is  properly  regarded  as  the  type  of  the  genus  and  therefor* 
of  the  Family.  It  is  one  of  the  largest,  measuring  2  feet  in  length, 
and  has  a  wide  range  throughout  Guiana  and  a  great  part  of 
Brazil.  Tho  huge  beak,  looking  like  the  great  claw  of  a  lobster, 
more  than  8  inches  long  and  3  high  at  the  base,  is  of  a  deep  orange 
colour,  with  a  iarge  black  oval  spot  near  the  tip.  The  eye,  with 
its  double  iris  of  green  and  yellow,  has  a  broad  blue  orbit,  and  is 
surrounded  by  a  bare  space  of  deep  orange  skin.  The  plumage 
generally  is  black,  but  the  throat  is  white,  tinged  with  yellow  and 
cotnmouly  odged  beneath  with  red ;  the  upper  tail-coverts  aro 
white,  and  the  lower  scarlet.  In  other  species  of  the  genus,  14  to 
17  in  number,  tho  bill  is  mostly  particoloured — green,  yellow,  red, 
chestnut,  blue,  and  black  variously  combining  so  as  often  to  form  a 
ready  diagnosis;  but  some  of  these  tints  are  very  lleoting  and  often 
leave  little  or  no  tmce  after  death.  Alternations  of  the  brighter 
colours  aro  also  displayed  in  the  feathers  of  tho  throat,  breast,  and 
tail  coverts,  so  aa  to  bo  in  like  manner  characteristic  of  tho  species, 
and  in  several  the  bare  space  round  the  eye  is  yellow,  green,  blue, 
or  lilac.  The  sexes  are  almost  alike  iu  coloration,  and  externally 
differ  chiclly  in  size,  tho  males  being  largest  Tho  tail  is  nearly 
square  or  moderately  rounded.  In  tho  gcuus  PUroqlessus ,  tho 
"  Aracaris"  (pronounced  Arnssari),  the  saxes  more  or  less  differ  iu 
appearance,  and  the  tail  is  graduated.  Tho  species  are  smaller  in 
size,  and  nearly  all  are  banded  on  the  belly,  which  is  geneially 
yellow,  with  black  and  scarlet,  while  except  in  two  tho  throat  of 
the^ruales  at  least  is  black.  One  of  the  most  remarkable  and 
beautiful  is  P.  beauharnaiti,  by-some  authors  placed  in  a  distinct 
genus  and  called  Bcanharnaisivs  ttlocomu3.  In  this  tho  feathers  of 
tho  top  of  tho  head  are  very  singular,  looking  like  glossy  curled 
shavings  of  black  horn  or  whalebone,  the  effect  being  duo  to  tho 
dilatation  of  the  shaft  and  its  coalescence  with  the  consolidated 
barbs.  Some  of  the  feathers  of  the  straw-coloured  throat  and 
cheeks  partake  of  the  same  structure,  but  iu  a  less  degree,  while 
tho  subtermiual  part  of  the  lamina  is  of  a  lustrous  pearly-white.* 
Tho  beak  is  richly  coloured,  being  green  and  crimson  above  and 
lemon  below.  The  upper  plumage  generally  is  dark  green,  but  the 
mantle  and  rump  are  crimson,  as  are  a  broad  abdominal  belt,  tho 
flanks,  and  many  cresteutic  markings  on  the  otherwise  yellow 
lower  parts.'  The  group  or  genus  Seleaodrra,  proposed  by  Gould 
in  1B3<  [Icones  Avium,  pt.  1),  contains  some  6  or  7  species,  having 
the  beak,  which  is  mostly  transversely  striped,  and  tail  shorter 
than  in  Pleroqlossus.  Hero  the  sexes  also  dilfer  in  coloration,  the 
males  hating  tho  head  and  breast  black,  and  the  females  the  sumo 
parts  chestnut;  but  all  have  a  yellow  nuchal  crescent  (whence  the 
name  of  the  group).  The  so-called  Hill-Toucans  have  been  separ- 
ated as  another  genns",  Aadigena,  and  consnt  of  some  5  or  6  species 
chiefly  frequenting  tho  slopes  of  the  Andes  and  reaching  an  eleva- 
tion of  10,000  feet,  though  one,  often  placed  among  them,  but 
perhaps  belonging  rather  to  PteropJossus,  tho  A.  lailloui,  n mark- 
able  fur  ita  yellow-orange  head,  neck,  and  lower  parts,  inhabits  tho 
lowlands  or  southern  Brazil.  Auother  very  singular  form  is  A. 
lihiimroslrii,  which  hria  affixed  on  cither  side  of  the  maxilla,  near 
the  hase,  a  nuadrangu  ar  ivory-like  plate,  forming  a  feature  unique 
in  this  or  almost  in  any  Family  of  Birds.  Tho  group  Aulaco- 
rhitMyhns,  or  "Groove-bills,"  with  a  considerable  but  rather  un- 
certain number  of  species,  contains  the  rest  of  tho  Toucans. 

The  monstrous  serrated  bill  that  so  many  Toucans  possess  was 
by  Buffon,  after  his  manner,  accounted  a  grave  defect  of  Nature, 
and  it  must  be  confessed  that  uo  one  has  given  what  seems  to  be  a 
satisfactory  explanation  of  its  precise  us<-,  though  on  evolutionary 
principles  nouc  will  now  doubt  its  fitness  to  the  bird's  require- 
ment*. Solid  ns  it  looks,  its  weight  is  inconsiderable,  and  tho 
perfect  hinge  by  which  the  maxilla  is  articulated  adds  to  its 
efficiency  as  an  instrument  of  prehension.  Swainson  (Clavif. 
Birds,  ii.  p.  138)  imagined  it  merely  "to  contain  an  infinity  of 
nerves,  diaiiosed  liko  net-work,  all  of  which  lead  immediately  to 
the  nostrils,"  and  add  to  ihn  olfactory  faculty.  This  notion 
seems  to  be  borrowed  from  Tnil  ( Trans.  Linn.  Society,  xi.  p. 
2?9\  who  admittedly  had  it  fruni  Watcrton,  and  stated  that  it 
was  "an  admirable  contrivance  of  nature  to  increase  the  delicacy 
of  the  organ  of  smell ; '  but  Sir  K,  Owen's  description  shews  this 
view  to  bo  groundless,  and  he  attributes  the  extraordinary  develop- 
ment of  the  Toucan's  beak  to  the  need  of  compensating,  by  the 
additional  power  of  mastication  thus  given,  for  tho  absence  of  any 
of  the  grinding  structures  that  nr<;  so  characteristic  of  the  in- 
testinal tract  oi  vegetable-eating  birds— its  digestive  organs  possess- 
ing a  general  simplicity  of  formation.  The  question  la  one  worth 
deciding,  and  would  not  be  difficult  to  decide  by  thoso  who  have 
tho  opportunity.    Tho  nostrils  are  placed  so  as  to  be  in  most 

4  This  curious  peculiarity  naturally  attracted  the  notice  of  tho  first 
discoverer  of  tho  species,  Poeppip,  who  briefly  described  it  in  a  letter 
published  In  Froriep's  tfotiztn  (xxxii.  p.  146)  for  December  1831. 

•  Beaders  of  Mr  Bates's  A'ttturalist  on  the  /titer  A  mazoiu  will 
recollect  the  account  (li.  p.  S44)  and  illustration  there  given  of  hi* 
encounter  with  a  flock  of  this  species  of  Toucan.  His  remarks  on  the 
other  species  with  which  he  met  are  also  excellent. 
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forms  invisible  until  songht,  being  obscured  by  th»  frontal  feathers 
or  the  backward  prolongation  of  the  horny  (heath  of  the  beak. 
The  wings  are  somewhat  feeble,  and  the  legs  here  the  toe*  placed 
in  pain,  two  before  and  two  behind.  The  tail  is  capable  of  free 
vertical  motion,  and  controlled  by  strong  muscles,  so  that,  at  least 
in  the  tree  Toucans,  when  the  bird  is  preparing  to  sleep,  it  is  re- 
verted and  lies  almost  flat  on  the  back,  on  which  also  the  huge 
bill  reposes,  pointing  in  the  opposite  direction. 

As  may  be  inferred  from  the  foregoing,  the  Toucans  are 
a  Neotropical  form,  and  by  far  the  greater  number  inhabit 
the  northern  part  of  South  America,  especially  Guiana  and 
the  valley  of  the  Amazons.  Some  three  species  occur  in 
Mexico,  and  several  in  Central  America.  One,  R.  vitell- 
ine, which  has  its  headquarters  on  the  mainland,  is  said 
to  be  /common  in  Trinidad,  but  none  are  found  in  the 
Antilles  proper.  The  precise  place  of  the  Family  in"  tha 
heterogoneoua  group  Piearue  cannot  yet  be  determined. 
Its  nearest  allies  perhaps  exist  among  the  CapUonidse ;  but 
none  of  them  are  believed  to  have  the  long  feather-like 
tongue  which  is  so  characteristic  of  the  Toucans,  and  is,  so 
far  as  known,  possessed  besides  only  by  the  Momotidst  (ef. 
Motmot,  vol.  xvii  p.  3).  But  of  these  last  there  is.no 
reason  to  doem  the  Toucans  close  relatives,  and,  according 
to  Swainson  (ui  svpra,  p.  141),  who  had  opportunities 
of  observing  both,  the  alleged  resemblance  in  their  habits 
has  no  existence.  Those  of  the  Toucans  in  confinement  have 
been  well  described  by  Broderip  and  Vigors  (Zool.  Journal, 
i.  p.  484 ;  ii.  p.  478),  and  indeed  may  be  partially  observed 
iu  many  zoological  gardens.  Though  feeding  mainly  on 
fruits,  little  seems  amiss  to  them,  and  they  swallow,  grubs, 
reptiles,  and  small  birds  with  avidity.  They  are  said  to 
nest  in  hollow  trees,  and  to  lay  white  eggs.         (a.  n.) 

TOUCH  may  be  defined  as  a  sense  of  pressure,  referred 
usually  to  tho  surface  of  the  body.  It  is  often  understood 
as  a  sensation  of  contact  as  distinguished  from  pressure, 
but  it  is  evident  that,  however  gentle  be  the  contact,  a 
certain  amount  of  pressure  always  exists  between  the 
sensitive  surface  and  tho  body  touched.  Mere  contact  in 
such  circumstances  is  gentle  pressure ;  a  greater  amount 
of  force cansos  a  feeling  of  resistance  or  of  pressure  referred 
to  the  skin ;  a  still  greater  amount  causes  a  feeling  of 
muscular  resistance,  as  when  a  weight  is  supported  on  tho 
palm  of  the  hand ;  whilst,  finally,  the  pressure  may  be  so 
great  aa  to  cause  a  feeling  of  pain.  Tho  force  may  not 
be  exerted  vertically  on  the  sensory  surface,  but  in  the 
opposite  direction,  as  when  a  hair  on  a  sensory  surfaco  is 
pulled  or  twisted.  Touch  is  therefore  the  sense  by  which 
mechanical  force  is  appreciated,  and  it  presents  a  strong 
resemblance  to  hearing,  in  which  tho  sensation  is  excited 
by  intermittent  pressures  on  tho  auditory  organ.  In 
addition  to  feelings  of  contact  or  pressure  referred  to  tho 
sensory  surface,  contact  may  give  rise  to  a  sensation  of 
temperature,  according  as  tho  thing  touchod  feels  hot  or 
cold.  These  sensations  of  contact,  pressure,  or  tempera- 
ture are  usually  referred  to  the  skin  or  integument  cover- 
ing the  body,  but  they  are  experienced  to  a  greater  or  less 
extent  when  any  serous  or  mucous  surfaco  is  touched. 
Tho  skin  being  the  chief  sensory  surface  of  touch,  it  is 
there  that  the  sense  is  most  highly  developed,'  both  as  to 
delicacy  in  detecting  minute  pressures  and  as  to  the  char- 
acter of  tho  surfaco  touched.  Tactile  impressions,  pro- 
perly so  called,  are  absent  from  internal  mucous  surfaces, 
as  has  been  proved  in  men  having  gastric,  intestinal,  ami 
urinary  fistulas.  In  thewo  cases,  touching  tho  mucous 
surfaco  caused  pain,  and  not  a  sensation  of  touch. 

Organs  qf  Touch.— Comparative  Sketch.—  The  organs  of  touch 
present  many  varieties  of  form,  from  a  simple  filament  of  sensitive, 
protoplasm  to  a  highly  complex  end-organ  connected  with  tho 
commsnceraent  of  a  sensory  nervo-fibre.  The  bodies  of  the  lowest 
organisms  ars  formed  of  contractile  protoplasm,  and  mechanical  con- 
tact with  any  resisting  substances  ctusc*  a  change  of  form.  Here 
is  the  simplest  kind  of  touch— a  response  on  the  part  of  r.ny  portion 
of  the  surface  of  the  body  to  a  mechanical  stimulus.  The  pseudopodia 


of  the  Rhizopoda  are  also  organs  of  touch,  and  probably  the  cilia, 
the  tiagellse,  and  the  short  rod-like  bodies  aeon  'on  many  Jii/usorus 
belong  to  the  same  class  of  sensory  organs.  .  Among  the  CaUnltra 
(hydroid  polyps,  tubularians,  ffydromedusm.  Medium,  Anthotoa  or 
sea-anemones)  tentacles  are  found,  usually  arranged  in  circles 
around  the  month  or  on  portions  of  the  body  engaged  in  locomo- 
tion, ss  on  the  margins  ot  the  umbrella  of  Medium.    These  have  a 
large  amount  of  sensibility,  and  serve  as  organs  of  touch.   In  some 
also  thore  are  stiff  hairs  on  the  tentacles  and  around  the  mouth, 
more  differentiated  tactile  organs.    The  Vtrme*  show  organs  of 
touch  in  the  form  of  modi6ed  cells  of  the  iutegumeot,  connected 
with  sensory  nerves.    These  cells  often  assume  tho  form  of  stiff 
rods  projected  from  the  surface  (tactile  seta).   Such  are  often  found 
over  the  whole  body  of  TurbelUtria  and  Kcmertina,  on  the  tentacles 
of  Bryonia,  on  the  head  segment  of  Lumbricida,  and  on  the  tentacles 
and  antennae  of  Chxtopoda.    In  the  latter  group  of  animals  tactile 
organs  are  also  found  in  ring-like  arrangements,  called  cirrhi,  on  the 
foot-stumps  or  parapodia.    In  some  J/irudinea  (leeches)  compli- 
cated 1  tactile  rods  are  embedded  in  cup-shaped  organa  scattered 
over  the  body.    Large  prominences  of  the  cuticle,  called  tactilo 
papillae,  are  also  found  in  many  of  the  Vermes  near  the  oral  and 
genital  orifices.    The  Eehitwdtrmata  have  also  special  parts  devoted 
to  touch,  and  these  show  their  highest  differentiation  in  the  tentacles 
of  the  Uolothuroida.    Arthropoda  show  tactile  organs  in  the  form 
usually  of  rod-like  bodies  projecting  from  tho  surfaco  of  th« 
appendages  and  chiefly  connected 
with  nerves  passing  to  ganglionic 
celts.   In  Crustacea  such  organs  are 
found  on  the  antenna  and  other 
appendages,  and  on  the  antenna?  in 
Myriopoda  and  Insecta.     In  the 
latter  they  are  aleo  found  mi  the 
tarsal  joints  of  tne  feet,    The  ap- 
pearance of  these  rod-like  bodies  is 
seen  in  fig.  1. 

Ciliated  tentacnlar  processes  exist 
in  the  larva  of  Braekiopoda  which 
are  probably  touch  organs,  but 
there  are  no  definite  organs  of  this 
kind  in  the  adult  form.  The  Mol~ 
lusea  have  the  sense  of  touch  widely 
diffused.  All  the  soft  parts  of  the 
body  are  capable  of  feeling  when 
touched,  anil  in  various  situations 
there  are  fine  hair-like  prolongations 
from  cells.  These  are  supplied  with 
nerves,  and  are  touch  organs.  Such 
are  found  on  the  edge  of  the  mantle 
in  LainelUbranchiata,  where  they 
may  be  in  rows;  they  also  exiat  on  the  siphons,  and  "they  serve 
to  watch  over  the  particles  that  get  into  tho  mantle  cavity  with 
the  water"  (Oegenbaur).  Processes  of  a  tactile  kind  are  also  found 
on  the  epi podium,  the  edge  of  the  mantle,  and  the  cephalic  tentacles 
in  many  Oasteropoda,  and  on  the  dorsal  tufts  of  the  A'tuiibranehiata. 
Here  and  there  also  there  are  enlargements  of  the  integument 
covered  with  cilia  and  supplied  by  a  ncrre  which  have  been  regarded 
as  touch  organs,  but  oro  by  some  supposed  to  be  connected  with 
smell  (sec  Svkll).  Tho  Tunicata  have  cells  with  long  filamentous 
processes  in  the  integument,  which  are  probably  tactile  in  fnnction. 

In  tho  great  majority  of  fishes  touch  is  limited  to  the  lips,  to 
parts  of  the  fins,  and  to  special  organs  called  barbels.  In  the 
Cyprinoids  there  is  a  fold  of  skin  bordering  the  mouth  which  is 
highly  tactile.  The  lip  of  the  sturgeon  is  covered  with  numerous 
papilla;  the  sucking  lip  of  the  lamprey  is  papillose  and  highly 
sensitive.  The  fins  are  in  many  fishes  modified  to  serve  ss  organs 
of  tonch.  Thus  the  gurnards  [Triglidse)  have  three  soft  flexible 
rays  detached  from  the  fin,  and  "the  filiform  radial  appendages  of 
the  Pulynemidsr,  the  prolonged  ventral  fins  of  Orphromrnus,  Tricho- 
gtisler,  and  other  Labyriutliibranchs,  and  of  tho  Ophidiidee,"  are 
examples  of  this  class  of  orgaus  (Owen).  The  barbels  are  long 
slender  processes  of  skin,  either  single  or  in  pairs,  found  in  tho 
Siliirida,  loaches,  barbels,  cods,  nturgeoiis,  and  in  the  parasitic 
Myxinidm.  The  nerves  for  the  barbels  come  from  tho  fifth  pair  o( 
cranial  nerves.  "A  cod,  blind  by  absence  or  destruction  of  both 
eyeballs,  has  been  captured  in  good  coudition,  and  it  may  lie  sup- 
posed to  have  found  its  food  by  exploring  with  the  symphysis.! 
narbule,  a*  well  as  by  the"scnsi>  of  smell  "  (Owen).  Bodies  mmc. 
what  similar  to  the  Pacinian  rorpu«dcs  (to  bo  afterwards  described) 
were  discovered  by  Savi  in  134-J  in  the  torpedo;  they  arovarr;iii[.'i  .1 
in  linear  series  on  the  anterior  part  of  the  mouth  end  uewtrils,  a:id 
over  the  fore  part  of  the  electrical  organs.  Each  is  composed  ol 
two  capsules,  one  couueeted  with  the  other,  and '  containing  a 
granular  subetanco  in  which  the  nerve  end  is  embedded.  •  Peculiar 
mucous  glands  are  also  found  outside  the  electrical  organs  of  tho 
torpedo  which  are  believed  to  minister  to  touch.  Similar  orgaps 
exist  in  *l-arU«,  and  John  nutilrr  dissected  the  snout  of  the  spotted 
deg-ftsh  (Scyiiium)  "  to  show  Ui>j  in:J3ncr  of  the  nerves  ramifying, 
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it  termination  in  this  pert, « 
j  to  terminate  In  the  bottom  of  a  tube  or  duct,  the  aidee 
"which  aecrete  and  convey  a  thick  mucue  to  the  skin."  These 
"serTO-mncoaatt  organs  are  fonnd  in  the  tides  and  under  part  of 
the  head  and  on  the  Tore  part  of  the  trunk. 

The  Amphibia  and  Reptilia  do  not  abow  any  special  organs  of 
tench.  The  lipe  of  tadpoles  hare  tactile  jMipille.  Some  snakes 
here  a  pair  of  tentacles  on  the  snout,  but  the  tongue  is  probably 
the  chief  organ  of  touch  in  moat  serpents  and  liaarda.  All  reptiles 
possessing  climbing  powers  hare  the  sense  of  touch  highly  developed 
la  the  feet. 

Birds  havo  epithelial  papillns  on  the  solos  of  the  toes  that  are  no 
donht  tactile.    These  are  of  great  length  in  the  capercailzie  ( Tcirax 
umgallui),  "enabling  it  to  grasp  with  more  security  the  frosted 
branches  of  the  Norwegian  pine  trees"  (Owen)     It  has  been  a-.ift- 
geated  that  the  delicate  "papillose"  digits  of  tho  smaller  birds 
assist  them  in  neat-building  by  having  the  sense  of  touch  highly 
developed.    Around  the  root  of  the  bill  in  many  birds  there  are 
special  tactile  organs,  assisting  the  bird  to  use  it  as  a  kind  of  sensi- 
tive probe  for  the  detection  in  toft  ground  of  the  worms,  grubs,  and 
tings  that  constitute  its  food 
been  detected  in  the  beak  and 
the  tactile  corpuscles  of 
Merkel,  or  the  corpuscles 
ofOrandry{fig.2).  8im- 
ilar  bodies  have  been 
found  in  the  epidermis 
of  man  and  mammals,  in 
root-sheath  of 
hairs  or  feelers. 
They  consist  of  small 
bodies  composed  of  a 
capsule  enclosing  two  or 
more  flattened  nucleated 
cells,  piled  in  a  row.    Each  corpuscle  is  separated  from  the  others 
by  a  transparent  protoplasmic  disk    Nerve  fibres  terminate  either 
in  the  cells  (Merkel)  or  In  the  protoplasmic  J^=r^s^ 
intercellular  matter  (Ranvicr,  Hesse,  I/qui- 
erdo).    Another  form  of  end-organ  has  been 
described  by  Herbtt  as  existing  in  the  mucous 
membrane  of  the  duck's  tongue.    These  cor-  \ 
pntcles  of  Herbst  are  like  small  Pacinian  cer-  '  i 
puscles  with  thin  and  verv  close  lamella},  c-. 
Developments  of  integumentdevoid  of  feathers, 
such  as  the  "wattles"  of  the  cock,  the  "ca- 
runcles "  of  tho  vulture  and  turkey,  are  not  J 
tactile  in  their  function.  /V 
In  tho  great  majority  of  Mammalia  the  ■  ' 
general  surface  of  the  skin  shows  sensitive- 
ness, end  this  is  developed  to  a  high  degree 
on  certain  parts,  such  as  the  lips,  tne  end  of  Fie.  I.— Tactile  Corpuscle 
a  teat,  and  the  generative  organa    Where      ,ma  ku,d- 
teach  is  highly  developed,  the  tkin,  more  especially  the  epidermis, 
is  thin  and  devoid  of  hair.   In  the  Monkeys  tactile  papilLe  arc  found 
in  the  skin  of  the  fingers  and. palms,  and  in  the 
akin  of  tho  prehensile  tells  of  various  species  (Aula). 
Such  papillns  also  abound  in  the  naked  skin  of  the 
nose  or  snout,  at  in  tho  shrew,  mole, 
pig,  tapir,  and  elephant    In  the  Or- 
nHhorhniduu  the  skin  covering  the 
mandibks  is  tactile  (Owen).   In  many 
animals  certain  hiirs  acquire  great  j-w  ■'.\JP1Vf  I 
aiae,  length,  and  stiffness.   These  con-  [ii/^Ki.ti 
stitctethevibrissa-,  orwhlskors.  Each  WfW/i'.'j 
large  Lair  grows  from  a  firm  capsulo 
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clitoris  of  rabbit. 


Lair 

sunk  deep  In  the  true  skin 
hair  bulb  is  supplied  with  sontory 
nerve  nlumenta.  In  the  walrus  the 
capsule  Is  cartilaginous  in  texture. 
The  marine  Camivora  have  strong 
vibrissa  which  "act  as  a  staff,  in  a 
wavatwtogous  to  that  held  aud  applied 
by  the  band  of  a  blind  man  "  (Owen). 
Each  species  has  hairs  of  this  kind 
developed  on  the  eyebrows,  lips,  or 
cheeks,  to  suit  a  particular  mode  of  oxbtnnce,  as,  for  exampK  the 
long  fino  whiskers  of  the  night-prowling  felines,  and  in  tho  aye-aye, 
a  monkey  having  nocturnal  habits.  In  the  Unyulala  the  hoofs 
need  no  delicacy  of  touch  as  regards  the  discrimination  of  minute 
point*.  Such  animals,  however,  havo  broad,  massive  sensations  of 
touch,  enabling  thorn  to  appreciate  the  firmness  of  the  soil  on  which 
thoy  tread,  and  under  tho  hoof  wo  find  highly  vascular  and  tensitivo 
lamella  or  papill*,  contributing  no  doubt,  not  only  to  the  growth 
of  tho  hoof,  otic  also  to  its  sensitiveness.  Tho  Celaoea  have  numorous 
papilla:  in  the  skin,  regarding  which  John  Hunter  romarkt :  "  These 
villi  are  toft  and  pliable  ;  they  float  in  water  ;  and  each  is  longer  or 
shorter  according  to  the  sue  of  the  animal.    In  the 


whale  they  are  aboot  a  quarter  of  tn  inch  long;  In  the  grampus, 
bottle  note,  much  shorter ;  in  all  they  are  extremely  vascultir ;  they 
are  theathed  in  corresponding  hollows  of  the  epiderra."  In  some 
whales  the  skin  is  thrown  into  numorous  longitudinal  plaits  on 
the  under  and  fore  part  of  the  body  (BalmnopUra).  Prof.  Owen 
remarks  regarding  these :  "  It  is  peculiar  to  the  swifter  swimming 
whales  that  pursue  mackerel  and  herring,  and  may  serve  to  warn 
them  of  shoals,  by  appreciation  of  an  impulse  of  the  water  rebound- 
ing therefrom,  aud  so  conveying  a  sense  of  the  propinquity  of 
sunken  rocks  or  sand-banks.  Sensitiveness  to  the  movements  of 
the  ambient  ocean  is  indicated  by  certain  observed  phenomena. 
The  whale-fishers  aver  that  when  a  straggler  is  attacked  its  fellows 
will  bear  down  from  some  miles'  distance,  as  if  to  its  assistance ; 
and  it  may  be  that  they  are  attracted  by  perception  of  the  vibration 
of  the  water  caused  by  the  struggles  of  the  harpooned  whale  or 
cachalot"  (Owen's  Comparative  Anatomy,  vol.  iia.  p.  189).  Bate 
have  the  sense  of  touch  strongly  developed  in  the  wings  and  external 
ears,  and  in  some  species  In  the  Rape  of  skin  found  near  the  nose. 
Those  "nose-leaves  '  and  expanded  ears  frequently  show  vi  bra  tile 
movements,  like  tho  antennas  of  insects,  enabling  the  animal  to 
detect  slight  atmospheric  impulse*.  In  the  vampires  (Dtrmodi) 
and  fruit-eating  bats  (Pteropi)  the  auricular  and  nasal  appendages 
are  small;  "such  sensitive  tactile  guides  or  warners  in  flight  are 
only  needed  in  tho  bata  of  active  food,  which  must  follow  in  swift 
evolutions,  like  the  swallows,  but  in  gloom,  the  volatile  insecto 
that  people  tho  tumraer  air  at  dawn  or  dusk  "  (Owen).  There  is 
little  doubt  that  many  special  forms  of  tactllo  organs  will  be  found 
in  animals  using  the  nose  or  feet  for  burrowing.  A  peculiar  end- 
organ  has  been  found  in  the  nose  of  the  mole,  while  there  sre  "  end- 
capaales"  in  the  tongue  of  the  elephant  and  "nerve  rings"  in  the 
ears  of  the  mouse. 

End-Organs  of  Toudi  in  Man. — In  man  three  special 
forms  of  tactile  end-organs  havo  been  described,  and  can 
be  readily  demonstrated. 

(1)  The  End- Bulk  of  Krause.  —  These  are  oval  or 
rounded  bodies,  from  zhi  *°  irxs 
consists  of  a  delicate  capsule, 
nective  tissue  enclosing  numerous  minute  cells.  On  tracing 
the  nerve  fibre,  it  is  found  that  the  nerve  sheath  is  con- 
tinuous with  the  capsule,  whilst  the  axis  cylinder  of  tha 
nerve  divides  into  branches  which  lose  themselves  among 
the  cells.  Waldeyer  and  Longworth  stat 
fibrils  terminate  in  the 
cells,  thus  making  these 
bodies  similar  to  the  cells 
described  by  Merkel  (ut 
eupra).  See  fig.  5.  These 
bodies  are  found  in  the 
deeper  layers  of  the 
juuetiva,  margins  of 
the  lips,  nasal  mu- 
cous membrane,  epi- 
glottis, fungiform 
and  circum  vallate 
papilla  of  the 
tongue,  glans  penis 
and  clitoris,  mucous  membrane  of  the  rectum  of  man,  and 
they  have  also  been  found  on  the  under  surface  of  the 
"  toos  of  the  guinea-pig,  ear  and  body  of 
the  mouse,  and  in  the  wing  of  the  bat " 
(Landois  aud  Stirling).  In  the  genital 
organs  aggregations  of  end-bulbs  occur, 
known  as  tbe  "genital  'corpuscles  of 
Krause"  (fig.  4).  In  the  synovial  mem- 
brane of  the  joints  of  tho  fingers  there 
are  larger  end-bulbs,  each  connected  with 
three  or  four  nerve-filaments. 

(2)  The  Touch  Corpuscle*  of  Wagner 
and  Meusner. — These  aro  oval  bodies, 
about  of  an  inch  Jong  by  -fa  of  an 
inch  in  breadth.  Each  consists  of  a 
series  of  layers  of  connective  tissue 
arranged  transversely,  and  containing  in 
the  centre  granular  matter  with  nuclei 
(fig.  7).  One,  two,  or  thrco  nerve  fibres  pass  to  the  Iowor 
end  of  the  corpuscle,  wind  transversely  around  it,  lose  the 


of  an  inch  long.  Each 
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white  substance  of  Schwann,  penetrate  into  the 
where  the  axis  cylinders,  dividing,  end  in  some  way  un- 
known.   The  cor-  ^     ...  ,  .r  .  - 


j)usclea  do  not  con- 
tain any  soft  core, 
but  are  apparently 
built  up  of  irregu- 
lar sepUe  of  con- 
nective tissue,  in 
*Le  meshes  of 
which  the  nerv< 
fibrils  end  in  ox- 
|K»ns.ioiia  similar 
to  Mcrkel's  cells. 
X>r  Thin  describes 
simple  and  com- 
pound corpuscles 
According  to  tho 
number  of  nerve  c 

fibres         entering  r'°'      Vertical  Section  of  the  SJcIn  of  the  r*lm  of  tite 
.  i  *a»d.   «.  bloocl-vetn-l ;  »,  jnyllU  of  the  calls  «r»i 

them.  IhesebOaieS     f,  espllUr;;  4,  nerve-llbro  piMln*  to  *  loneli-«or- 

are   iouna    aDun-   flbn.,,UTijed  tr»nmtMiy,  f.«ii»of  »h»  M*»pi«tiU« 

«];iutly  in  til  ft  palm     layer  «'        ekln.     (From  LandflU  and  Stilling, 
»    ./     •       ,        1     liter  BlteUdoclU.) 

of  the  hand  and 

sole  of  the  foot,  where  there  may  be  as  many  aa  21  to 
every  square  millimetre  (1  mm.  =  ,'r  inch).  They  are  riot 
*o  numerous  on  the  back  of  the  hand  or  foot,  mamma,  lips, 
And  tip  of  the  tongue,  and  they  are  rare  in  the  genital 
organs.  "  Kollmann  describes  three  special  tactile  areas 
in  the  hand  : — (1)  the  tips  of  the  fingers,  with  24  touch 
corpuscles  in  a  length  of  10  mm. ;  (2)  the  three  eminencos 
lying  on  the  palm  behind  the  slits  between  tho  fingers, 
vrith  5-4-2-7  touch-corpuscles  in  the  /tame  length;  and 
<3)  the  ball  of  the  thumb  and  little  finger,  with  31-3  5 
touch  corpuscles.  The  first  two  areas  also  contain  many 
of  the  corpuscles  of  Vater  or  Pacini,  whilst  in  the  latter 
these  corpuscles  are  fewer  and  scattered.  In  tho  other 
parts  of  the  hand  the  nervous  end- 
organs  are  much  less  developed '' 
(Landois  and  Stirling). 

(3)  The  CorptocUt  of  Vater  or 
jPocini.— These,  first  described  by 
Vater  so  long  ago  as  1741,  are 
xmnll  oval  bodies,  quite  visible  to 
tho  naked  eye,  froin.  to  of 
an  inch  long  and  'jr  to      of  an 


in  breadth,  attached  to  the 
nerves  of  the  hands  and  feet.  Thoy 
can  be  readily  demonstrated  in  the 
mesentery  of  the  cat  (fig.  8);  Each 
corpuscle  consists  of  40  to  50 
Jamelln>  or  coats,  like  the1  folds  of 
an  onion,  thinner  and  closer  to- 
gether on  approaching  the  centre. 
Each  lamella  is  formed  of  an  elastic 
material  mixed  with  delicate  con- 
nective tissue  fibres,  and  the  inner 
surface  of  each  is  lined  by  a  single 
continuous  layer  of  endothelial 
cells.  A  double  contoured  nerve 
fibre  passes  to  each.  The  white 
substance  of  Schwann*  becomes 
continuous  with  tho  lamellae,  whilst  FlG;  i^veitrter  Pacinr.  Cor- 
the  axis  cylinder  passes  into  the   po»He.  u,  »t»Ut;  o,  nerve -nbre 

,       .    .  111      u         entering  K ;  t,  4,  connective 

body,  and  ends  in  a  small  Knoo  or  UWU11  en«ioi>e;  t.  mucvHji- 
in  a  plexus.  Sometimes  a  blood-  der,  «ith  u«  eou  di.uica  *t /. 
vessel  also  penetrates  the  Pacinian  body, 'entering  along 
with  this  nerve.  Such  bodies  are  found  in  the  subcutaneous 
tissue  on  the  nerves  of  the  fingers  and  toes,  near  joints, 
attached  to  the  nerves  of  the  abdominal  plexuses  of  the 


sympathetic,  on  the  coccygeal  gland,  on  the  dorsum  of  the 
penis  and  clitoris,  in  the  meso  colon,  in  the  course  of  the 
intercostal  and  periosteal  nerves,  and  in  the  capsules  of 
lymphatic  glands  (William  Stirling). 

Physiology  of  Touch  in  Man. — Such  are  the  special  end- 
organs  of  touch.    It  has  also  been  ascertained  that  mauj 
sensory  nerves  end  in  a  plexus  of  network,  the  ultimaie 
■  fibrils  being  connected  with  the  cells  of  the  particular 
I  tissue  in  which  they  are  found.    Thus  they  exist  in  the 
1  cornea  of  the  eye,  and  at  the  junctions  of  tcndoi>3  with 
muscles.    In  the  latter  situation  "  flattened  end-flake*  cr 
plates  '*  and  "  elongated  oval  end-bulbs "  have  also  been 
found  (Sachs,  Rollett,  Golgi).    A  consideration  of  these 
various  typos  of  structure  show  that  they  facilitate  inter- 
mittent pressure  being  made  on  tho  nerve  endings.  They 
are  all,  as  it  were,  elastic  cushions  into  which  the  nerve 
endings  penetrate,  so  that  the  slight  variation  of  pressure 
will  be  transmitted  to  the  nor.ve.    Probably  also  they  serve 
to  break  the  force  of  a  sudden  shock  on  tho  nerve  endings. 

Sentiltvcneu  and  Stiu*  of  Locality. — The  degree  of  sensitiveness: 

of  the  skin  it  determined  by  finding  the  smallest  diatanco  at  wbicS 

the  two  points 

of  a  pair  of 

compasses  can 

be  felt.  This 

method,  first 

followed  by 

Weber,  is  em- 
I  ployed  by  phy. 
I  eicians  in  the 

diagnosis  of  nervous  affections  involving  the  sensitiveneaa  of  tk« 
I  skin.  The  following  table  shows  the  sensitiveness  in  niillimstre 
for  an  adult,  whilst  the  corresponding  numbers  for  a  boyJI 
years  of  age  are  given  within  bracketa  (Landota  and  Stirling,  situ- 
Weber)  :— 
Tip  of  tongue.. 


Mdllmttrti. 


Red  part  of  tho  lip.  

Second  phalanx  of  finger,  volar  surface 
First  phalaux  of  Anger,  volar  snrfaee.. 


........... 


Tip  of  nose    

Head  of  metacarpal  bone,  volar.. 

Ball  oTthnmb    

Ball  of  little  finger  —   

Contre  of  palm.  

Dorsum  and  side  of  tongue  ;  whita  of  the  lips  ; 

metacarpal  part  of  tho  thumb  

Third  phalanx  of  the  great  toe,  plantar  surface, 
Second  phalanx  of  the  fingors,  dorsal 

Back  ..... 

Eyelid  

Centre  of  hard  palate  

Lower  third  of  the  fore-arm,  volar 

In  front  of  the  zygoma  ,.   15'8 

Plantar  surface  of  the  great 

Inner  surface  of  the  lip.   20  3 

Behind  tho  z 


11 

[111 

8-2-3 

4  5 

13  «] 

4-4-5 

IW] 

6-5-5 

6-8 

[4*] 

6-8 

[45] 

6-6-8 

[4  SI 

6  6-7 

5-6-6 
8.9 

[«*) 

11  3 

res) 

11-s 

M 

113 

I* 

11  3 

l»t 

13  5 

[U  -3] 

16 

158 

[118] 

158 

[»J 

20  8 

13-51 

22  6 

15-8) 

22-6 

181 

27  1 

31  C 

22  -t 

83  8 

22  6 

33-8 

226 

361 

31-6 

44  6 

'33  8 

451 

33-8 

54  1  [3«1 

641 

«7"7 

677  (31-6-40  fl> 

Under  the  chin  

Vertex  .-.  

Knee  •   

Sacrum  (gluteal  region)  

Fore-arm  and  leg...   45-1 

Neck  

Back  of  tho  fifth  dorsal  vertebra  ;  lower  dorsal 

and  lumbar  region  

Middle  of  the  ne,-k    

Upi  er  arm  ;  thigh ;  centre  of  the  lack  

These  investigations  show  not  only  that  the  skin  is  sensitive, 
but  that  one  is  able  with  great  precision  to  distinguish  the  part 
touched.  This  latter  power  is  usually  called  the  tense  of  locality, 
and  it  is  influenced  by  various  conditions.  The  greater  the 
number  of  sensory  nerves  in  a  given  area  of  skin  the  greater  is  the 
degree  of  accuracy  in  distinguishing  different  poinU  Contrast 
in  this  way  the  tip  of  the  finger  and  tho  hack  of  the  hand.  "  Sensi- 
tiveness increases  from  the  ioints  towards  the  extremities,  and,  as 
pointed  out  l.y  Vierordt,  sensitiveness  is  «rent  in  part*  of  the  body 
that  are  actively  moved.  .The  sensibility  of  inoiimbs  is.  .finer  in 
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tfle  transverse  axis  iruu  ui  uio  long  axis  01  me  inn t>.  to  t 
of  J  oo  tlie  flexor  surface  of  the  upper  limb  ami  J  on  th< 
twface  (Landois).    It  is  doubtful  if  exercise  improves 
dps*,  as  Francis  Galton  found  that  tho  performances  of  L 


the  transverse  axis  thau  in  tho  long  axis  of  the  limb,  to  tho  extent 

i  the  extensor 
stUBitive- 
porfortnatieca  of  blind  boys 
were  not  superior  to  those  of  other  boy*,  and  ho  says  that  "  the 
iruidanca.  of  tho  blind  depends  mainly  on  the  multitude  of  col- 
lateral indications,  to  which  they  givo  much  heed,  and  not  their 
superiority  to  any  one  of  them."  When  the  akin  is  rooi.-tened 
with  indifferent  fluids  sensibility  is  increased.  Suslowa  made  tho 
curious  discovery  that,  if  the  area  between  two  points  distinctly 
felt  be  tickled  or  bo  stimulated  by  a  weak  electric  current,  the 
impressions  are  fused.  Stretching  the  skin,  and  baths  in  water 
containing  carbonic  acid  or  common  salt,  increase  the  power  of 
localizing  tactile  impressions.  In  experimenting  with  the  com- 
plin's, it  will  be  found  that  a  smaller  distance  can  be  distinguished 
if  one  proceeds  from  greater  to  smaller  distances  than  in  the  re- 
verse direction.  A  smaller  distiuce  can  also  be  detected  when 
the  point*  of  the  compasses  are  placed  one  after  the  other  on  the 
skin  than  when  they  are  placed  simultaneously.  If  the  points  of 
the  compasses  are  unequally  heated,  the  sensation  of  two  contacts 
becomes  confused.  An  tnajtnic  condition,  or  a  stato  of  venous  con- 
gestion, or  the  application  of  cold,  or  violent  stretching  of  tho  skin, 
or  the  use  of  such  substances  as  atropine,  daturin,  morphia, 
strychnine,  alcohol,  bromide  of  potassium,  canuabin,  and  hydrate 
of  chioral  blunt  sensibility.  The  only  activo  substance  said  to 
increase  it  is  caffcin. 

Absolute  sensitiveness,  m  indicated  by  a  sense  of  pressure,  has 
been  determined  by  various  methods.*  Two  different  weights  are 
placed  on  the  part,  and  the  smallest  difference  in  weight  that  can 
bo  perceived  is  noted.  Weber  placed  small  weights  directly  on 
the  skin;  Aubert  and  Kammler  loaded  small  plates ;  Dohru  made 
use  of  a  balance,  having  a  blunt  point  at  ono  end  of  the  beam,  rest- 
ing on  the  skin,  whilst  weights  were  placed  on  the  ether  end  of  the 
beam  to  equalize  tho  pressure;  Euleubcrg  invented  an  instrument 
like  a  spiral  spring  paper-clip  or  balance  (tho  bara>sthesiomcter), 
having  an  index  showing  the  pressure  in  grammes  ;  Gollz  employed 
an  india-rubber  tube  filled  with  water,  and  this.  "  to  ensure  a  con- 
stant surface  of  contact,  bent  at  one  spot  over  a  piece  of  cork,  is 
touched  at  that  spot  by  the  cutane-nis  part  to  ho  examined,  and, 
by  rhythmically  exerted  pressure,  waves  analogous  to  those  of  tho 
arterial  pulse  are  produced  in  tiie  tube  "  (Hermann);  and  Landois 
invented  a  mercurial  balance,  enabling  him  to  make  rapid  variations 
id  '.he  weight  without  giving  rise  to  any  shock  (figured  in  Landois 
arid  Stirling  *  Phi/siolcy>/,y.  11  ji).  These  methods  havo  given  th<. 
following  general  results.  (11  Thj  gieitest  acutoncss  is  on  tho 
forehead,  temples,  and  back  oT'thc  hand  end  forearm,  which  detect 
a  pressure  of  '002  gramme;  finjeis  detect  005  to  '015  giauune; 
the  chin,  abderucu,  and  nose  '04  to  -05  gramme.  (2)  Ooltx's 
method  gives  the  same  general  results  as  Weber's  experiment  with 
the  compasses,  with  the  exception  that  the  tip  of  the  tongue  has 
its  sensation  of  pressure  much  lov.er  iD  the  scale  than  its  sensatioo 
of  touch.  (3)  Eulcnberg  found  tho  following  gradations  in  the 
fineness  of  the  pressure  sense:  — tho  forehead,  lira,  back  of  the 
cheeks,  and  temples  appreciate  differences  of  J*  to  1200  :  205  to 
300  :  310  grammes).  The  back  of  the  last  phalanx  of  the  nugors, 
the  forearm,  hand,  1st  and  2d  phalanges,  the  palmar  surface  of  tho 
hand,  forearm,  and  upper  arm  distinguish  differences  of  A  to  ^5 
(200  :  220  to  200  :  210  grammes).  The  front  of  tho  leg  and  thigh 
is  simiiar  to  the  forearm.  Then  follow  the  back  of  the  foot  and 
tots,  the  sole  of  the  foot,  and  tho  back  of  the  leg  and  thigh.  Dobrn 
placed  a  weight  of  1  gramme  on  the  tkin,  and  then  determined  the 
least  additions)  weight  that  could  be  delected,  with  this  result. — 
3d  phalanx  of  finger,  '499  gramme  ;  back  of  the  foot,  '5  gramme  ; 
2d .  phalanx,  '771  gramme ;  1st  phalanx,  '62  gramme;  leg,  1 
gramme;  back  of  hand,  1'156  grammes  ;  pulm,  I'lOB  grammes; 
patella,  l-5  grammes;  forearm,  1  09  grammes;  umbilicus,  8  5 
grammes;  and [back,  3"8  grammes  (Landois  and  Stirling).  \i)  In 
passing  from  light  to  heavier  weights,  the  ocutcness  increases  at 
once,  a  maximum  is  reached,  011  i  then  with  heavy  weights  the 
power  of  distinguishing  the  differences  diminishes  (Hcring,  Bicdcr- 
mann).  (6)  A  sen-ation  of  pressure  after  the  weights  have  been 
removed  may  bo  noticed  la/Ur-prtssurt  sensation),  especially  if  the 
weight  bo  considerable.  (6)  Valentine  noticed  that,  if  the  finger 
wero  held  against  a  blunt-toothed  wheel,  and  tho  wheel  were  rotated 
with  a  certain  rapidity,  he  felt  a  smooth  margin.  This  was  ex- 
l*rienced  when  the  intervals  of  time  between  tho  contacts  of  sue 
cossm  teeth  were  less  than  from  to  of  a  second.  The  wme 
experiment  can  bo  readily  rnndo  by  holding  the  ringer  over  the  holes 
in  one  of  the  outermost  circl<*  of  a  large  syren  rotating  quick!)  : 
the  sensations  of  individual  holes  bccoiuo  fused,  so  as  to  give  riae 
to  a  feeling  of  touching  a  slit  <7)  Vibrations  of  strings  are  de- 
tected even  when  the  number  is  about  1600  per  second  ;  above  this 
the  sensation  of  vibration  ceases.  By  attaching  bristles  to  tho 
prongs  of  tuning  forks,  and  bringing  these  into  contact  with  tho 
lip  or  tongue,  sensations  of  a  very  acute  character  ere  ex|*ricuced, 
which  are  moat  intense  when  tho  forks  vibrato  fron-  600  to  1500 


Information  from  Tactile  I/iiprcssio>is.~  These  enable  us  to  como 
to  tho  following  conclusions.  (1)  We  note  the  cxistonco  of  some- 
thing  touching  the  sensory  surface.  (2)  From  tho  iutousity  of  the 
sensation  wo  determine  the  weight,  tension,  or  iutensity  of  tho  pres- 
sure. This  solution  is  in  the  lirst  instance  relorrcd  to  tho  skin, 
but  after  the  pressure  has  reached  a  certain  amount  muscular  sensa- 
tions are  also  experienced — tho  so-called  muscular  sense.  (3)  The 
locality  of  the  part  touched  is  at  once  determined,  and  from  this 
the  probablo  position  of  the  touching  body.  Like  tho  visual  field, 
to  wnich  all  retinal  impressions  are  referred,  point  for  point,  there 
is  a  tactile  field,  to  which  all  points  on  the  skin  surface  may  be 
referred.  (4j  By  touching  a  body  at  various  points,  from  the 
difference  of  pressure  and  from  a  comparison  of  tho  positious  .of 
various  points  in  tho  tactile  field  we  judge  of  the  configuration  of 
the  body.  A  number  of  "  tactile  pictures"  arc  obtained  by  pass- 
ing tho  skin  over  the  touched  body,  and  the  shape  of  the  body  i* 
further  determined  by  a  knowledge  of  tho  muscular  movements 
necessary  to  bring  the  cutaneous  surface  into  contact  with  different 
portions  of  it.  If  there  is  abnormal  displacement  of  position,  a 
ljlic  conception  may  arise  as  to  tho  shape  of  tha  body.  Thus,  if 
a  small  marble  or  a  )*.\  be  placed  between  tho  index  and  middle 
finger  so  as  to  tou.lt  (with  tho  palm  downwards)  the  outer  aide  of 
the  iudex  finger  and  the  iunerside  of  tho  middle  finger,  a  sensation 
of  touching  one  rouud  body  is  experienced  ;  but  it  the  lingers  be 
crossed,  so  that  the  marble  touches  tho  inner  side  of  tho  index 
finger  and  tho  ouicr  side  of  the  middle  finger,  there  will  be  a 
feeling  of  two  round  bodies,  bcLuuso  in  these  circumstances  there 
is  adJed  to  the  fee!mcs  of  contact  a  feeling  of  distortion  (or  of 
muscular  action]  like  wliat  would  take  place  if  the  fingers,  for  pur- 
poses of  touch,  were  placed  in  thut  abnormal  position.  Again, 
as  showing  that  our  knowledge  of  tho  tactile  field  is  precise,  there 
is  the  well-known  fact  that  when  a  piece  of  skin  is  transplanted 
from  the  forehead  to  the  nose,  in  the  operation  for  removing  a 
deformity  of  the  nu.se  orbing  from  lupus  or  other  ulcerative 
disease,  the  patient  feels  the  new  nasal  p.irt  as  if  it  were  his  fore- 
head, and  he  may  have  the  curious  sctisuticn  of  a  nasal  instead  of 
a  frontal  headache.  (5)  from  the  number  of  points  touched  we 
judge  as  to  the  smoothness  or  roughness  of  a  body.  A  body  having 
a  uniformly  level  surface,  like  a  billiard  ball,  is  smooth  ;  a  body 
having  points  irregular  iti  bizb  and  number  in  a  given  area  is  rough  ; 
and  if  tn4  points  are  very  close  together  it  gives  rise  to  a  sensation, 
like  that  of  the  pile  of  velvet,  almost  ir.tolerablo  to  somo  indivi- 
duals. Again,  if  the  pre.ssure  is  so  uuifdrm  as  not  to  be  felt,  as  when 
tho  body  is  immersed  in  water  (paradoxical  as  this  may  seem,  it  is 
the  c«e  that  the  sensation  of  contact  is  felt  enly  at  the  limit  of  the 
fluid),  we  experience  the  sensation  of  being  in  contact  with  a  fluid. 
(6)  Lastly,  it  would  appear  that  touch  is  always  the  result  of  varia- 
tion of  pressure.  No  portion  of  the  body  when  touching  anything 
can  be  regarded  asaVsolutely  motionless,  and  the  slight  oscillations 
of  the  sensory  surface,  and  in  many  cases  of  the  body  touched, 
produce  those  variations  of  pressure  on  which  touch  depend*. 

Theories  as  to  Tcuch.—  To  explain  the  phenomenon  of  the  tactile 
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field,  and  more  especially  the  remarkable  variation*  of 
sensibility  above  described,  various  theories  have  been  advanced. 
(1)  The  ono  most  generally  known  is  that  of  E.  H.  Weber,  as 
modified  or  restated  by  Lotze,  Mcissncr,  Ciermak,  and  others.  It 
assumes  that,  whilst  ve  refer  every  Motile  sensation  to  a  certain 
position  in  the  tactile  fi  'Id,  we  do  not  refer  it  merely  to  a  point,  but 
to  a  circular  or  oval  ana  011  the  skin,  called  a  circle  of  sensibility. 
Further,  it  is  assumed  t  hat  if  two  such  circles  touch  or  overlap  they 
cannot  be  individually  perceived,  and  that  they  can  only  be  so 
individually  perceived  when  ono  or  more  circles  of  sensibility  inter- 
vene, or,  in  other  ^  ^ 
words,  when  there 
is  a  "non  irri- 
tated sensory  ele- 
ment" between 
th'j  two  points 
touched  (figs.  10 
and  11). 

Each  circle  of 
sensibility  may 
be  supposed  to 
be  inuervated  by 
a  distinct  fibre. 
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diagranimalically  represented  as  in  figs.  10  and  11,  each  square 
would  bo  a  "  circle  of  sensibility."  lu  more  sensitive  regions  the 
squares  would  be  smaller  and  the  number  of  nerve  terminations 
greater  than  in  lt:s  sensitive  ru-ions.  In  fig.  10  tho  area  contains 
nine  "circles"  and  has  nine  nerve  terminations,  whilst  in  fig.  11, 
although  the  total  area  is  the  same,  there  are  thirty-six  "circles" 
end  thirty-six  nerve  filaments.  If  the  points  of  the  compas.w  be 
placed  at"/i  and  c  in  fig.  10  the  sensation  will  be  that  of  one  point  ; 
thorn  would  aliw  bo  a  sensation  of  or.:  point  if  they  weie  placed  at  c 
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1  d ;  but  if  the  points  touch  e  »od  *  then  will  be  a  doable  sensa- 
tion,  because  the  " circle"  d  intervenes.  Again,  in  fig.  11,  where 
the  "  circle*  "  are  much  smaller  and  more  numerous,  the  minimum 
distance  at  which  two  sensation*  are  experienced  ia  much  leas  than 
in  fig.  10,  for  this  would  happen  when  the  compasses  touch  a  and  d. 
It  will  also  be  observed  that  the  same  distance  d  e  in  fig.  10  would 
give  a  single  sensation,  whilst  it  would  give  a  double  sensation  in 
fig.  11.  But  e  e  in  fig.  10  gives  a  double  sensation,  and  yet  the  same 
distance  would  give  a  single  sensation  if  the  points  of  the  com- 
passes touched  adioining  "circle*."  A  "circle  of  sensibility," 
however,  cannot  be  regarded  a*  an  anatomical  magnitude  or 
"  cutaneous  sensory  unit,"  or,  in  other  words,  the  area  of  distribu- 
tion of  a  single  nerve-fibre.  The  extent  of  any  such  hypothetical 
circle  can  be  altered  by  practice  and  »ttention,  and  wo  may  therefore 
assume  that  the  circles  overlap,  and  that  even  the  aams  area  of  skin 
receives  numerous  nerve  fila- 
ments, and  that  consequent- 
ly, when  a  body  is  touched, 
it  excites  at  once  many  .fila- 
ments. This  is  illustrated 
by  fig.  12. 

It  will  be  seen  that  each 
arc*  receives  a  certain  num- 
ber of  nerve  fibres  and  each 
nerve  fibre  supplies  fibrils 
that  cross  the  fibrils  of  ad- 
joining  nerves.  If  the  point 
of  the  cempass  touch  at  a, 
it  will  irritate  all  the  fibres 
from  1  to  7,  but  these  will 
not  be  excited  with  equal  in- 
tensity ;  the  excitation  will 
be  at  a  maximum  at  4,  more 
feeble  for  3  and  5,  and  still 
more  feeble  for  2  and  6 ;  so 
that  the  intensity  of  the  excitation  may  be  represented  by  the  curve 
abovo  a.  In  this  case  the  sensation  will  be  that  of  one  point,  because 
all  the  fibrils  have  been  excited.  If  the  other  point  of  the  compass 
bo  placed  at  A,  there  will  be  an  intermediary  region  not  excited,  and 
two  points  will  be  felt.  Suppose  now  the  second  point  of  the  com- 
passes 1b  moved  to  e,  all  the  Jibrils  between  the  two  points  a  and  c 
aro  excited,  and  there  is  likely  a  sensation  of  single  contact ;  but 
the  excitation  of  the  fibrils  7  and  8  is  very  feeble,  and  it  is  possible, 
by  attention  and  practice,  to  leave  these  out,  and  then  there  will  be 
a  sensation  of  two  contacts  (Beannis).  This  mechanics)  theory  has 
no  anatomical  basis,  except  it  be  the  statement  made  by  K  reuse  that 
the  distanco  of  the  two  points  of  the  com  peases  at  which  two  points 
are  felt  includes  in  the  mean  12  tactile  corpuscles.  Whilst  atten- 
!cu  mainly  directed  to  the  skin  as  the  locality  where  an 
1  explanation  is  to  be  sought  lor,  it  must  not  be  forgotten 
that  processes  may  be  in  operation  in  the  nerve  centres.  It  is 
well  known  that  irradiation  of  nervous  impulses  occur  in  the  nerve 
centre*  (see  Physiology,  voL  xix.  p.  29),  and  it  is  not  unlikely  that, 
when  a  nervous  impression  reaches  the  brain  from  a  particular  area 
of  skin,  this  may  bo  diffused  to  neighbouring  nerve-cells,  exciting 
these,  and  that  then  the  effect  on  these  cells,  in  accordance  with 
the  law  that  sensations  in  nerve  centres  are  referred  to  the  origins 
in-  the  periphery  of  the  sensory  nerve  fibres  reaching  them,  will  be 
referred  to  adjoining  areas  of  skin,  or.  in  other  words,  to  adjoining 
points  in  the  tactile  field. 

Wundt  has  propouuded  a  psycho-physiological  theory  that  every 
part  of  the  akin  with  tactile  sensibility  always  conveys  an  impres- 
sion of  the  locality  of  tho  sensation.  Each  area  of  skin  has  a 
"  local  colour,"  ana  this  diminishes  from  arra  to  area.  The  grada- 
tion is  sudden  where  the  sense  of  locality  in  acnto  and  gradual  where 
it  is  obtuse.  -  "A  circle  of  sensation  is  an  area  where  tho  local 
colour  changes  »o  little  thaftwo  separate  impressions  fuse  into  one  " 
(Landois).  Practice  enables  one  to  notice  the  changes  of  local 
colour,  and  thus  more  and  more  accurately  to  discriminate  points 
closer  and  closer  together.  This  theory  docs  not  appear  to  explain 
anything;  it  simply  restates  tho  phenomena  for  which  an  explana- 
tion  is  desired. 

Sensations  or  TPMFKRATvrtE. — The  skin  is  not  merely  the  s*at 
of  tactile  impressions,  but  also  of  impressions  of  temperature. 
This  depends  on  thermic  irritation  of  the  terminal  organ*,  as 
proved  by  the  following  experiment  of  E.  H.  Weber:— "-If  the 
elbow  bo  dipped  into  a  very  cold  fluid,  the  cold  is  only  felt  at  tho 
immerwd  part  of  tho  body  (where  the  fibres  terminate);  pain, 
however,  is  fait  in  the  terminal  organs  of  the  ulnar  nerve,  namely, 
in  the  finger  points;  this  pain,  at  the  same  time,  deadens  the  local 
sensation  of  cold."  If  the  wnvition  of  cold  were  due  to  the 
irritation  of  a  specific-nerve  fibre,  the  Bensation  of  cold  would  bo 
referred  to  tho  tips  of  the  fingers.  When  any  part  of  tho  skin 
is  above  iU  normal  mean  temperature,  warmth  is  felt  ;  in  tho 
opposite  caw,  cold.  The  normal  mran  temperature  of  a  given 
area  varin  according  to  the  distribution  of  hot  blood  in  it  and  to 
the  activity  of  nutritive  changes  occurring  in  it.    When  the  skin 
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carried  to  the  akin  in  any  way.  The  following  are.the  chief  facta 
that  have  been  ascertained  regarding  the  temperature  sense.  (1) 
E.  H.  Weber  found  that,  with  a  skin  temperature  of  from  16*-fi  C. 
to  35*  C,  the  tips  of  the  fingers  can  distinguish  •  difference  of 
25*  C.  to  -2°  C.  Temperatures  just  below  that  of  the  blood  (33*  C.  - 
27*  C.)  are  distinguished  by  the  most  sensitive  parts,  even  to  '05* 
C.  (2)  The  thermal  sense  varies  in  different  regions  as  follows  : — 
tip  of  tongue,  eyelids,  cheeks,  lips,  neck,  belly.  The  "perceptible 
minimum  'was  found  to  be,  in  degrees  C.  : — breast,  '4';  back,  *0°; 
back  of  hand,  *3*  ;  palm,  4*;  arm,  -2*  j  back  of  foot,  :4*  j  " 
•5*  ;  leg,  -6*  to  "2* ;  cheek,  4* ;  temple,  3*.  (3)  If  two  d 
temperatures  are  applied  tide  by  side  and  simultaneously,  the 
impressions  often  fuse,  especially  if  the  areas  are  close  together. 
(4)  Practice  is  said  to  improve  the  thermal  sense.  (S)  Sensations 
of  heat  and  cold  may  curiously  alternate  ;  thus  "  when  the  skin 
is  dipped  first  into  water  at  10°  C.  we  feel  cold,  and  if- it  be  then 
dipped  into  water  at  IS*  C.  we  have  at  first  a  feeling  of  warmth, 
but  soon  agaiu  of  cold  "  (Landois).  (6)  The  isms  temperature 
applied  to  a  large  area  is  not  appreciated  in  the  aame  way  as  when 
applied  to  a  small  one  ;  thus  the  whole  hand  when  placed  in 
water  at  20*  5  C.  feels  wanner  than  when  a  finger  is  dipped  into 
water  at  32*  C. 

There  is  every  reason  to  hold  that  there  are  different  nerve  fibres 
and  different  central  organs  for  the  tactile  and  thermal  sensations, 
but  nothing  definite  is  known.  The  one  sensation  undoubtedly 
affects  the  other.  Thus  the  minimum  distance  at  which  two  corn- 
par,  points  are  felt  ia  diminished  when  one  point  is  warmer  than 
the  other.  Again,  a  colder  weight  is  felt  as  heavier,  "  so  that  the 
apparent  difference  of  pressure  becomes  greater  when  the  heavier 
weight  i*  at  the  same  timo  colder,  and  less  when  the  lighter  weight 
U  colder,  and  difference  of  pressuro  is  felt  with  equal  weights  of 
unequal  temperature"  (E.  H.  Weber).  Great  senstbility  to  differ- 
ence* of  temperature  i*  noticed  after  removal,  alteration  by  vesi- 
cant*, or  destruction  of  the  epidermis,  and  in  the  skin  affection 
called  herpes  roster.  The  same  occur*  in  some  cases  of  locomotor 
ataxy.  Removal  of  the  epidermis,  as  a  rule,  increases  tactile 
sensibility  and  the  sense  of  locality.  Increased  tactile  sensibility 
is  termed  hyperpxlaplusia,  and  is  a  rare  phenomenon  in  nervous 
diseases.  Paralysia  of  the  tactile  sense  ia  called  hypopftlapliesia, 
whilst  its  entire  loss  is  apulaphesia.  Brown-Sequard  mentions  a 
case  in  which  contact  of  two  points  gave  rise  to  a  sense  of  a  third 
point  of  contact.  Certain  conditions  of  the  nerve  centres  affect 
the  senses  both  of  touch  and  temperature.  Under  the  influence  of 
morphia  the  person  may  feel  abnormally  enlarged  or  diminished  in 
*i:w.  As  a  rule  the  senses  are  affected  simultaneously,  but  cases 
occur  where  one  may  be  affected  more  than  the  other.  Herzen 
states  that  "limbs  which  are  Bleeping"  feel  heat  and  not  cold 
(Lsmlois). 

Pain. — In  addition  to  sensations  of  touch  and  of  temperature 
referred  to  tho  skin,  there  is  still  a  third  kind  of  sensation  unlike 
either,  namely,  pain.  This  sensation  cannot  be  supposed  to  be 
excited  by  irritations  of  the  end-organs  of  touch,  or  of  specific 
thermal  end-organs  (if  there  be  such),  but  rather  to  irritation  of 
ordinary  sensory  nerves,  and  there  is  every  reason  to  believe  that 
painful  impressions  mako  their  way  to  the  brain  along  spinal 
tracks  in  th*  spinal  cord.  If  wo  consider  our  mental  condition 
as  regards  sensation  at  any  moment,  wo  notice  numerous  sensations 
more  or  less  definite,  not  referred  directly  to  the  surface,  nor  to 
external  objects,  such  as  a  feeling  of  general  comfort,  free  or  im- 
peded breathing,  hunger,  thirst,  malaise,  horror,  fatigue,  and  pain. 
These  are  all  caused  by  the  irritation  of  ordinary  sensory  nerves  in 
different  localities,  and  if  the  irritation  of  such  uerves,  by  chemical, 
thermal,  mechanical,  or  nutritional  stimuli,  passes  beyond  a  certain 
maximum  point  of  intensity  the  result  is  pain.  Irritation  of  a 
nerva,  in  accordance  with  tho  law1  of  "peripheral  reference  of 
sensation,"  will  cause  pain.  Sometimes  the  irritation  applied  to 
the  trunk  of  a  sensory  nerve  may  be  so  intense  as  to  destroy  its 
normal  function,  and  loss  of  sensation  or  anesthesia  results.  If 
then  tho  stimulus  bo  increased  further,  pain  is  excited  which  is 
referred  to  the  end  of  tho  nerve,  with  the  result  of  producing  what 
has  boen  called  aanthesia  dolorosa.  Pains  frequently  cannot  bo 
distinctly  located,  probably  owing  to  the  fact  of  irradiation  in  the 
nerve  centres  and  subsequent  referenco  to  areas  of  the  body  which 
are  not  really  the  seat  of  irritations.  The  intensity  of  pain  depends 
on  the  degree  of  excitability  of  tho  sensory  nerves,  whilst  its  roas- 
siveness  depends  on  the  number  of  nerve  fibres  affected.  The 
quality  of  tno  pain  is  probably  produced  by  the  kind  of  irritation 
of  the  nerve,  as  affectt-a  by  tbe'structure  of  tho  part  and  the  greater 
or  less  continuance  of  severe  pressure.  Thus  there  are  piercing, 
cutting,  boring,  burning,  throbbing,  pressing,  gnawing,  dull,  and 
acute  varieties  of  pain.  Sometimes  tho  rxcilahility  of  the  cutaneous 
nerves  is  so  great  that  a  breath  of  air  or  a  delicate  touch  may 
give  rise  to  sulfering.  This  hyperalfia  ia  found  in  inflammatory 
affections  of  the  skin.  In  nntralgia  the  pain  is  characterized  by 
its  character  of  shooting  along  tho  course  of  the  nerve  and  by 
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severe  exacerbations.  In  many  nervous  diseases  there  are  dis- 
onlered  sensations  referred  to  the  akin,  auch  as  alternation*  of  heat 
and  cold,  burning,  creeping,  itching,  and  a  feeling  aa  if  iusecta 
vera  crawling  on  tha  surface  (formication).  This  condition  ia 
termed  paralgia.  The  terra  hypalgia  is  applied  to  a  diminution 
and  analgia  to  paralysis  of  pain,  aa  ia  produced  by  anaesthetics. 

Muscular  Sense. — The  sensory  impressions  considered  in  this 
article  are  closely  related  to  the  so-called  muscular  sense,  or  that 
sense  or  feeling  by  which  we  are  aware  of  tha  state  of  the  muscles  of 
s  limb  as  regards  contraction  or -relaxation.  -Some  have  held  that 
the  muscular  sense  is  really  duo  to  greater  or  lev  stretching  of  the 
skin  and  therefore  to  irritation  of  the  nerves  of  that  organ.  That 
this  »  not  the  case  is  evident  from  the  fact  that  disordered  move- 
ments indicating  perversion  or  loss  of  this  sense  are  not  affected  by 
removal  of  the  skin  (Claude  Bernard).  Further,  cases  in  the  human 
being  have  been  noticed  where  there  was  an  entire  loss  of  cutaneous 
sensibility  whilst  the  muscular  sense  was  unimpaired.  It  is  also 
known  that  muscles  possess  sensory  nerves,  giving  rise,  in  certain 
circumstances,  to  fatiguo,  and,  when  strongly  irritated,  to  the  pain 
of  cramp.  Muscular  sensations  are  really  excited  by  irritation  of 
sensory  nerves  passing  from  the  muscles  themselves.  We  arc  thus 
made  conscious  of  whether  or  not  the  musics  aro  contracted,  and 
of  the  amount  of  contraction  necessary  to  overcome  resistance,  and 
this  knowledge  enables  us  to  judge  of  the  amount  of  voluntary  im- 
pulse Loss  or  diminution  of  the  muscular  sense  is  seen  in  chore* 
and  especially  ">  locomotor  ataxy.  Increase  of  it  ia  rare,  but  it  is 
sees  in  the  curious  affection  called  snxietas  tibiarum,  "  a  paintul  con- 
dition of  unrest,  which  leads  to  a  continual  change  in  the  position 
of  the  limbs  "  (Landois).    See  also  Physiology.        (J.  G.  'M.) 

TOUL,  a  town  of  France,  chef-lieu  of  an  arrondissement 
ia  the  department  of  Meurthe-ct-Moselle,  on  the  left  bank 
of  the  Moselle,  199  miles  east  of  Paris  by  the  railway  to 
Nancy,  at  the  point  where  the  Marne  Canal  joins  those  of 
the  Rhine  and  the  East,  The  isolated  hills  of  St  Michel 
and  Barine  respectively  rise  548  feet  and  574  feet  above 
the  town,  which  is  a  stronghold  of  the  first  order,  the 
centre  of  an  entrenched  camp  protected  by  numerous  forts 
and  redoubts,  and  a  link  in  the  chain  of  fortifications 
which  extends  from  Verdun  to  Belfort.  The  light  aud 
elegant  church  of  St  Etienne  (formorly  the  cathedral)  has 
a  fine  choir  and  transept,  dating  from  the  13th  century  ; 
the  nave  and  aisles  are  of  the  14th,  and  the  beautiful 
recently  restored  facade  and  the  towers  (246  feet)  of  the 
15tb  The  interior  (118  feet  in  height,  289  in  length,  and 
89  in  width)  has  fine  glass,  a  remarkable  organ-loft,  and 
some  interesting  monuments.  The  bas-reliefs  of  the 
charming  Gothic  cloister  (13th  and  14th  centuries)  were 
much  damaged  during  the  Revolution.  Tho  choir  and 
transept  of  St  Gengoult,  a  fine  church  of  the  13th  century 
with  a  facade  of  the  15th,  contain  sorao  interesting  13th- 
century  glass  ;  and  the  light  groups  of  supporting  columns, 
and  the  sculptures  in  the  cloisters  (first  half  of  the  16th 
century),  should  also  be  mentioned.  The  old  episcopal 
palace  (18th  century)  is  now  used  as  the  town-hall ;  it 
contains  the  museum  and  library,  in  which  is  preserved 
the  golden  bull  by  which  the  emperor  Charles  IV.  in 
1367  confirmed  the  liberties  of  tho  city.  Tho  population, 
9632  in  1881,  was  9981  in  1886  (commune  10,459). 

Toul  (Tullum)  is  one  of  the  oldest  towna  of  France;  originally 
capital  of  the  Leuci.  in  tho  Belgic  confederation,  it  acquired  great 
importance  under  the  Romans.  It  was  evangelized  bv  St  Matisuy 
in  the  latter  half  of  the  4th  century,  and  became  one  of  the  leading 
sees  of  north-east  Gaul.  After  being  sacked  successively  by  Goths, 
Burgundiana,  Vandals,  and  Huns,  Toul  was  conquered  by  the 
7 ranks  in  450.  Under  the  Merovingians  it  was  governed  by  counts, 
assisted  by  elective  officer,.  The  bishops,  who  had  become 
increasingly  powerful,  were  invested  with  sovereign  rights  in  the 
10th  century,  holding  only  of  the  emperor,  and  for  a  period  of 
300  years  (13th  to  16th  centuries)  the  citizens  maintained  a  long 
struggle  against  them.  The  town  was  forced  to  yield  for  a  time  to 
the  Omt.uf  Vaudemont  in  tha  l'Jth  century,  and  twice  to  the  duke 
of  L-onSinein  the  16th,  and  wa*  thrice  devastated  by  the  plague  in 
the  16th.  Charles  V.  made  a  solemn  entry  into  the  tuwn  in  1544, 
but  in  the  following  year,  at  tho  instance  of  the  Cardinal  de 
Lorraine,  it  placed  itself  under  tho  perpetual  protection  of  the 
kings  ef  Franco.  Henry  II.  took  possession  in  1552,  but  the  town 
with  its  territory  was  not  officially  incorporated  with  France  till 
1648.  Henry  IV.  was  received  in  state  in  1603,  and  in  1037  tho 
at  of  Metz  was  transferred  to  Toul.    In  1700  Vauban  recon- 


structed Aho  fortifications  ol  the  town,  and  in  1790  tho  bishopric 
was  suppressed  and  the  dioeese  united  to  that  of  Nancy.  Toul 
capitulated  iu  1870,  after  a  bombardment  of  twelve  days  from 
heights  now  included  in  the  new  fortifications. 

TOULON,  a  French  fortress  of  the  first  class,  chef-lieu 
of  an  arrondissement  in  the  department  of  Var,  of  the 
5th  naval  arrondissement,  and  of  a  military  subdivision,  is 
situated  on  the  Mediterranean,  42  miles  east-south-cast  of 
Marseilles  by  the  railway  to  Nice.  The  bay,  which  opens 
to  the  east,  has  two  divisions,  the  "  grand  radc  "  and  the 
"petite  radc";  it  is  sheltered  on  the  north  and  west  by 
high  hills,  closed  on  the  south  by  the  peninsula  of  Capes 
Sicte  and  Cepet,  and  protected  on  the  east  by  a  huge 


Environs  of  Toulon. 

breakwater, — tho  entrance,  1300  feet  wide,  being  defensible 
by  torpedoes.  A  ship  coming  from  tho  open  sea  must  first 
pass  tho  forte  of  St  Marguerite,  of  Cape  Brun,  of  La 
Malgue,  and  of  St  Louis  to  tho  north,  and  the  battery  of 
the  signal  station  to  the  south  ;  before  reaching  the  pctito 
rado  it  must  further  pass  under  the  guns  of  the  battery  of 
Le  Salut  to  the  east,  and  of  tho  forts  of  Balaguier  and 
L'Eguillette  to  the  west.  The  Ray  of  La  Seyne  lies  west 
of  the  petite  radc,  and  is  defended  by  the  forts  of  Les 
Six-Fours,  Napoleon  (formerly  Fort  Cairo),  and  Malbous- 
quet,  and  the  batteries  of  Les  Arunes  and  Les  Gaus.  To 
the  north  of  Toulon  rise  tho  defensive  works  of  Mont 
Faron  and  Fort  Rouge,  to  the  east  tho  forts  of  Artigues 
and  St  Catherine,  to  the  north-east  the  formidable  now 
fort  of  Le  Coudon,  and  to  the  south-east  that  of  La  Colic 
Noire,  respectively  dominating  tho  highway  into  Italy 
and  tho  valley  of  Hyeres  with  "tho  Ray  of  Carqueyranno. 
Tho  port  of  Toulon  consists  of  the  old  dock,  of  which 
one-third  is  reserved  for  the  national  navy,  a  new  dock, 
wholly  so  devoted,  a  harbour  capable  of  receiving  trading 
vessels  drawing  from  16  to  18  feet,  but  only  used  for  car- 
goes of  wood  and  wine,  and  tho  Castigneau  dock.  The 
naval  arsenal  (including  the  arsenal  of  Castigneau,  which 
is  contiguous  with  it,  in  the  direction  of  La  Seyne)  extends 
over  4  miles,  has  an  area  of  607  acres,  and  employs  from 
12,000  to  13,000  men.  It  contains  the  offices  connected 
with  tho  administration  of  the  port,  the  office  of  naval 
construction,  a  well-stored  naval  museum,  and  a  great 
variety  of  workshops.  These  last  includo  a  rope-work 
1050  x  66  feet,  covered  building  yards,  careening  basins, 
forges,  armourers'  and  joiners'  shops,  general  magazine*, 
reconstructed  on  a  fireproof  principle  since  the  conflagru- 
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tion  of  1793,  in  which  are  stored  all  materials  loquired  in 
the  arsenal  and  on  board  ship,  a  park  of  artillery,  a 
splendid  collection  of  anus,  and  separate  storehouses  for 
various  classes  of  rigging.  The  Castigneau  arsenal  con- 
tains the  navy  bakery  of  twenty  ovens,  capable  of  cooking 
COO, 000  rations  daily,  the  foundry  and  boiler-miking 
work*,  engineers'  workshops,  forges,  threo  large  careening 
ba-ins,  a  washing  house,  a  slaughter  house,  stores  of  pio- 
vi-ion«,  coals,  anchors  and  machinery,  and  the  like.  Tho 
Mourillon  arsenal,  to  tho  south-east  of  the  town,  has  stores 
of  wood,  building  yards,  and  appliances  for  naval  con- 
struction in  wood  and  ircn.  Tho  town,  enlarged  to  the 
tit  i  ih  under  the  second  empire,  has  on  that  side  a  fine  new 
q.iarter  ;  but  in  tho  old  town  the  streets  aro  for  the  most 
|>art  narrow,  crooked,  and  dirty,  and  to  their  insanitary 
Mate  the  cholera  epidemic  of  1884  has  been  attribute  I. 
The  chief  buildings  are  tho  old  cathedral  of  St  Mario 
Majeure,  the  church  of  St  Louis,  the  town-hall,  the  theatro 
(seating  2000  persons),  the  museum,  tho  library  ( I  ?,000 
volumes),  tho  naval  and  military  hospital,  with  a  natural 
history  collection  and  an  anatomical  museum  attached,  a 
naval  school  of  .medicine,  a  school  of  hydrography,  a.id 
large  barracks.  Tho  imports  aro  wine  (2, 170,'JOO  gallons 
in  1381),  corn,  wood,  coal,  hemp,  iron,  sugar,  cotTee.  and 
fresh  fish;  the  exports  are  salt,  copper  ore,  barks  for 
t  inning,  and  oils.  In  1582  the  movement  of  tho  port 
was  represented  by  280  vessels  (41,000  tons).  The  in- 
teresting buildings  and  gardens  of  tho  hospital  of  St 
Mandrier  stand  on  tho  peninsula  of  Cape  Copct,  and  near 
them  is  the  lazaretto.  In  1881  the  po|  ulatiou  of  Toulon 
was  48,832,  and  in  1886  it  was  53,941,  exclusive  of 
12,487  soldiers,  sailors,  Ac.  (commune  70,132). 

The  Roman  TVlo  Martius  is  supposed  to  have  stued  ticnr  lit* 
I  .».»retto.  The  town  «'«  «uee«*»iuly  ssekul  by  Gulhs,  Burguu- 
il:a;ia,  Franks,  and  Saracens.  During  tho  early  Mid  U»  Ages,  and 
'.  "1  conquered  by  Charles  of  Anjoti  in  1259,  it  was  nndsr  lmds  of 
it>  Own,  and  entetcd  into  alliance  with  the  rrptiliics  of  Marseilles 
r.  id  Aries.  St  Louis,  Louis  XII.,  and  Francis  I  strengthened  its 
fi  rli fixations.  It  was  s«izcd  by  the  emperor  Chorltvi  V.  in  1524 
i. ad  15^6.  Henry  IV.  founded  a  naval  arsenal  at  Toulon,  which 
Mas  further  strengthened  by  Richelieu,  and  Vaulan  mnJo  the  Dew 
dock,  a  new  enceinte,  ami  several  forts  aud  batteries.  In  1707 
the  town  was  unsuccessfully  besieged  by  the  duke  of  Savoy,  Prince 
Kigene,  and  an  English  fleet.  In  )72J  there  was  an  i. inbreak  of 
the  plague.  In  1792,  after  great  and  sanguinary  disorder,  tlm 
royalist-"  of  the  town  sought  the  support  of  the  English  and  S|  aiiinh 
ili  »tH  cruising  in  the  neighbourhood.  The  convention  having 
r  plied  by  putting  the  town  "  hors  la  loi,"  the  inhabitants  opened 
t!  ■  ir  harbour  to  the  English.  Tho  army  of  tho  lenubli  -  now  laid 
M'  go  to  the  town,  and  it  was  on  this  occasion  that  X  a  pee  eon  Bona- 
parto  first  made  his  name  as  a  soldier.  The  forts  cominiriditip  the 
town  having  been  taken,  the  English  ships  retired  alter  setting  l'.r» 
tc  the  arsenal.  The  conflagration  wasexlinguisbod  by  tin-  prisoners, 
but  not  before  3*  oat  of  a  total  of  56  vessels  had  boen  dc,tr:v«d. 
L  -rider  the  Dirirtojy  Toulon  became  tlx  mo»t  important  French  mili- 
tary fort  on  the  Mediterranean  ;  it  was  here  that  Napoleon  organized 
tha  Egyptian  cainpiigii,  and  the  expedition  against  Algiers  set  out 
fr  in  Toulon  in  1  Kit),  The  fortitirati«t>*  have  been  strengthened 
y  Napoleon  I.,  Louis  t'hilippe,  Xapolcon  III.,  and  >wkv  1  h70. 

TOULOUSE,  chef-lieu  of  tho  French  d«part:nent  of 
Haute-Guronne,  478  miles  south  from  Paris  and  1  iJO  south- 
e-ist  from  Bordeaux,  stands  on  the  right  h;ivk  of  the 
Garonne,  which  here  describes  a  bold  outward  car.  e  to  t li 
e  :st.  On  the  left  bank  is  the  Faubourg  St  Oypii.n.  Tho 
river  i3  spanned  by  three  bridges, — that  of  St  Pierre  to  the  i 
firth,  that  of  St  Michel  towards  tho  south,  aud  the  P  nt 
Xeuf  iu  the  centre  ;  the  last-named,  a  fine  constructii  n  of 
■  'vr-n.  arches,  was  begun  in  1543.  The  city  is  peculiarly 
subject  to  great  floods,  such  as  that  of  1855,  which  de- 
frayed the  suspension  bridge  of  St  Pierre,  or  the  still  nmro 
disastrous  ono  of  June  1875,  which,  besides  carrying  away 
that  of  St  Michel,  laid  the  Faubourg  St  Cyprien  under 
water,  destroyed  7000  houses,  and  drowned  300  people. 
East  and  north  of  tho  city  runs  tho  great  Canal  du  Midi 
(from  the  Mediterranean),  which  here  joins  the  Garonne. 


Between  tbia  '"itnl  in  1  tlu  --itj  proper  extends  the  long  line 
of  boulevards  (Boulevards  Lacrosses.  d'Arr.ole,  du  22  Sen- 
tembre.  itc.)  leading  by  tho  Alice  St  Etionno  to  tho  BouliJ- 
grin,  whence  a  series  of  allies  shoot  oiu  in  all  directions. 
South-west  the  Alice  St  Michel  leads  towards  tho  Garonne, 
and  south  the  Grande  Alice  towards  tho  Faubourg  St 
Michel.  These  boulevards  take  tho  place  of  tho  old  city- 
walls.  Between  tbcm  and  the  canal  lie  tho  more  modern 
faubourgs  of  St  Pierre,  Amaud-Bcrnard,  Matabiau,  i-c. 


Fun  .>!'  Toulouse. 

The  more  ancient  part  of  the  city  consists  of  narrow  irregu- 
lar pebble-paved  streets.  Most  of  ihe  houses  aro  of  brick, 
and  cotiu  of  any  great  architectural  pretensions,  except 
those  which  date  back  at  least  to  the  17th  century.  In 
1 80S  the  municipal  authorities  determined  to  construct  two 
entirely  new  streets,  broad  and  .straight,  intended  to  cut 
one  another  at  right  angles  near  the  centre  of  the  city.  Of 
these  tho  tirst,  the  Hue  do  Mctz.  staits  eastward  from  tho 
Pont  iSeuf,  and  will  ultimately  intersect  tho  line  d'Alsace- 
Lorraino  running  from  north  to  south.  These  alterations, 
however,  go  on  very  slowly.  Tho  Place  du  Capitole  may  be 
regarded  as  tho  centre,  whence  streets  branch  out  in  every 
direction.  Eastward  and  north-c  ut  tho  Hue  La  Fayetto 
leads  across  the  boulevards  towards  the  AUeo  La  Fayette, 
beyond  which,  across  the  Canal  du  Midi,  are  the  Eeole 
Veterinaire  and  the  railway  station,  and  still  farther  off 
the  obelisk  erected  to  commemorate  the  battle  of  Toulouse 
(April  10,  lsl4),  and  the  observatory.  From  tho  north- 
west of  the  Place  du  Capitole  the  Hue  du  Taur  runs  due 
north  past  the  ancient  Eglisu  du  Tr-.ur  to  the  great  Kglise 
St  Serni'i.  the  largest  and  most  famous  church  of  southern 
France.  From  the  north  west  corner  of  the  same  Place  the 
Hue  des  Lois  conduct  -  toward-  tho  Fcole  de  Droit  and  the 
ar-crul.  I"  a  more  w  te.ly  direction  the  Hue  Pargamin- 
i.'-re  stretches  towards  the  vencr.ilile  church  and  the  bridge 
of  .St  Peter  From  the  aouth-west  corner  the  Hue  des 
Balances  extends  towards  tho  Kuo  de  Met;  and  the  rout 
Ne'jf.  From  th'r  south  the  Hue  St  Koine,  Kue  des  Changes, 
and  line  des  Filatiers  b  ad  to  thu  Place  des  Carmcs  or  dc 
la  liep'.ibii.|Uo  ;  while  from  the  south  east  corner  the  Rue 
de  la  Pomriie  and  the  Kue  Boulbtmne  lead  across  the  Brie 
d  Alsace-Lorraine,  to  tha  cathedral  of  St 
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f-th  of  the  citj  lies  tho  palais  dc  justice,  near  which  ore 
tbe  ancient  church  of  the  Inquisition  and  several  of  the 
finest  houses  in  Toulouse.  Going  northwards,  the  traveller 
r4»M  the  ligliae  de  la  Dalbado  on  his  way  towards  tho 
Font  Neuf.  immediately  to  the  north  of  which  is  the  £gliso 
do  la  Daurade.  North  o£  this  church,  but  sotpewhat  farther 
from  the  river,  is  tho  military  hospital,  to  the  infraediato 
east  of  which  lio  tho  lycee,  tho  church  of  tho  Jacobins, 
and  the  public  library.  South-east  from  this,  about  half- 
way towards  tho  cathedral,  is  tho  museum.  North  of  tho 
military  hospital  and  beyond  the  Rue  Pargamiuitre  lie  the 
arsenal  and  the  Faubourg  St  Pierre.  Slightly  to  tho  north- 
west of  the  Pont  St  Pierre  the  Canal  de  Brienno  (finished 
177b)  cuts  across  the  angle  formed  by  the  Garonne  and 
Canal  du  Midi.  Between  the  Canal  de  Brienne  and  the 
Garonne  is  the  ctfief  manufacturing  part  of  tbe  city,  where 
the  great  Bazacle  flour-mill  stands.  Along  the  right  bank 
of  the  river  run  tho  various  quays  of  St  Pierre,  <fcc.  In 
tho  Faubourg  St  Cyprien,  just  north  of  the  Pont  Neuf,  is 
the  Hotel  Dieu  St  Jacques,  said  to  have  been  founded  before 
the  12th  century,  with  its  large  gardens.  Close  to  the 
Pont  St  Pierre  is  the  hospital  of  St  Joseph  de  la  Grave, 
which  makes  up  1432  beds,  and  affords  shelter  to  found- 
lings and  the  aged.  South  of  the  Alice  St  Michel  is  tbe 
Jardin  des  Plantes,  founded  by  the  ill-fated  La  Perouse. 

The  most  interesting  building  is  tho  church  of  St  Scrnin  or 
Saturninus,  whom  legend  represcuts  as  tho  first  preacher  of  the 
gospel  iu  Toulomc,  where  lie  waa  perhaps  martyred  towards  tho 
middle  of  the  3d  century.  The  oldest  part  of  the  present  building 
was  consecrated  by  Urban  II.  in  1096.  This  church  is  now  tho 
edifice  of  southern  France,  being  375  feet  from  east  to  west 
217  feet  in  its  utmost  breadth.  The  nave  (12th  tnd  13th  cen- 
turies)  w  remarkable  for  having  double  aisles.  Four  pillars,  sup- 
porting the  central  tower,  are  surrounded  by  heavy  masonry,  which 
somewhat  spoils  the  general  harmony  of  the  interior.  In  the 
southern  transept  is  the  "iiortail  dc»  comtes,"  so  named  because 
near  it  lio  the  tombs  of  William  Taillcfcr,  Pom,  and  other  early 
counts  of  Toulouse.  The  little  chapel  in  which  these  tombs  (us- 
cribed  to  the  11th  century)  are  found  was  restored  by  the  capitols 
of  Tonloase  in  16(3.  Another  chapel  contains  a  Byzantine  Christ 
of  lite  11th-century  workmanship.  The  choir  (11th  and  12th  cen- 
turies) ends  iu  an  apse,  or  rather  chevet,  surrounded  by  a  range  of 
rolmnriSj  marking  olf  an  aisle  which  in  its  turn  opens  into  Arc 
chapels.  The  stalls  are  of  lGtlj-ccutury  work  and  very  grotesquely 
carved.  Against  tho  northern  wall  is  on  ancient  table  ti'nutrl,  which 
an  11th-century  inscription  declares  to  have  belonged  to  St  Scrnin. 
In  tlic  crrpU  are  many  relic?,  v.  hioh,  however,  wore  robl*d  of  their 
gold  ami  silver  shrine*  during  tho  Revolution.  Tho  finest  gate  is 
on  the  south,  and  is  surmounted  by  a  fine  representation  of  tho. 
Ascension  in  Byzantine  style.  The  capitals  of  th<-  St  Scrniii  pillars 
are  sometimes  ornamented  with  leaves  and  sometimes  with  grot- 
esque .mini ils,  kc.  Tho  belfry  consists  of  live  stories,  of  which  the 
two  highest  are  of  later  date,  but  harmonize  very  woll  with  the 
thrtc  lower  ones.  The  cathedral,  dedicated  to  St  Stephen,  dates 
from  three  different  epochs.  Tho  navo,  commenced  by  Raymond 
VI.  towards  tbe  beginning  of  tho  13th  century,  still  display*  the 
sculptured  arms  of  its  founder,  and  a  few  yeais  ago  preserved  tho 
pulpit  in  which  St  Bernard  and  St  Dominic  aio  said  to  hnvo 
preached.  Tho  choir,  commenced  by  Bertrand  de  Lillo  (?.  1272), 
was  burned  in  1609,  but  restored  in  t!io  same  century.  It  is  sur- 
rounded by  seventeen  chapels,  which  were  finished  by  the  Cardinal 
•rOrleans,  nephew  of  Louis  XI  ,  towards  the  beginning  of  the  16th 
century.  These  chapels  are  adorned  with  glass  dating  from  the 
15th  to  the  17th  century.  The  great  western  gate  wan  constructed 
by  Peterdu  Moulin,  archbUho>)  of  Toulouse,  from  1439  to  H51.  It 
has  been  greatly  battered,  and  presents  but  a  poor  approximation 
to  its  ancient  beauty.  Over  this  grand  gate,  which  was  onco 
ornamented  with  the  statues  of  St  irermn,  St  Exu  peri  us,  and  the 
twclvo  apostles,  as  well  as  thoso  of  tho  two  brother  archbishops  of 
Toulouse,  Denis  (1423-1 439)  and  Peter  du  Moulin,  there  is  a  beauti- 
ful 13th-century  rosc-wiudow,  whoso  centre,  however,  is  not  in  a 
perpendicular  line  with  the  point  of  the  Gothic  arch  below.  .  In 
the  tame  way  the  choir  ami  the  nave  havo  not  tho  same  axis. 
'  Among  other  remarkable  churches  may  be  noticed  those  of  St 
Pierro  des  Cuisines  (12th  century),  with  its  beautifully  sculptured 
capitals;  of  Notre  Dame  do  la  Daurade,  near  tho  Pont  Neuf,  built 
on  the  site  of  a  9th-century  Benedictine  abbey,  but  reconstructed 
in  1764;  and  of  Notre  Damo  do  la  Dalbade,  perhaps  existing  in 
the  11th  century  but  in  its  present  form  dating  from  the  15th. 
The  fcgliao  des  Jacobins,  held  by  Viollet  le  Due  to  be  "one  of  tho 
it  beaut  Tul  brick  churches  constructed  in  the  Middle  Ages." 


was  built  towards  the  and  of  the  13th  century,  and  originally  con- 
sisted of  but  one  structure  divided  into  two  aisles  by  a  rangejof 
columns.  It  has  a  beautiful  octagonal  belfry.  Before  the  Revolu- 
tion it  contained  the  mausoleum  of  Thomas  Aquinas.  On  the  left 
of  the  Garonno  stands  the  church  of  St  Nicholas,  also  with  an  octa- 
gonal belfry  and  a  spiro  doting  from  tho  15th  centnry.  There  are 
many  other  churches  of  considerable  antiquity. 

Of  secular  buildings  the  most  n  >te  rorthy  are  the  capitole,  tbe 
museum,  and  tho  lycve.  The  capitole  (16th-17th  centuries)  has  a 
long  Ionie-facade  constructed  by  Cauiu.as  (1750-60).  Tho  theatre 
is  situated  in  the  l?ft  wing.  Running  along  almost  the  wholo 
length  of  the  first  floor  is  the  "s»llo  dee  illustres"  adorned  with  tho 
busts  of  forty-four  great  native*  of  Toulouse ;  the  word  "  native  " 
has,  however,  been  construed  very  liberally.  In  the  capilolo  tho 
Acadcniiedi-s  Jcux  Floraux  holds  its  annual  meetings.  Theniuseum 
(opened  1795)  occupies  the  church  and  other  buildings  of  the  Augus- 
tiuian  convent  (14th-15lh  cent).  It  contains  a  splendid  collection 
of  antiquities  arranged  in  two  cloisters,  and  a  collection  of  pictures. 
The  natural  history  museum  is  at  the  Jardin  des  Plantes.  The 
lyceo  occupies  the  group  of  buildings  knowu  as  "  Les  Jacobins," 
the  Hotel  Bernui  (16th  century),  kc  Here  is  the  public  library 
(65,000  volumes). 

Toulouse  is  singularly  rich  in  mansions  of  the  16th  and  17ih 
centuries.  'Several  of  these  are  richly  adorned  by  Bachelier,  Michel- 
angelo's pupil.  The  Hotels  d'Assczat,  de  St  Jean,  Las  Hordes,  Fel- 
zins,  Duranti,  and  Maison  do  Pierre  may  bo  specially  mention*]. 
A  few  houses  are  said  (o  date  from  tho  14th  century  or  even  earlier. 
Near  the  Alice  St  Michel  is  the  jmlais  do  justice,  the  old  meeting 
bouse  of  the  parlenient  of  Toulouse.  Closo  by  waa  tbe  old  Chateau 
Narbonnais. 

Resides  iti  university,  which  ranks  next  to  those  of  Paris  ami 
Lyons,  and  has  faculties  of  law,  science,  letters,  and  medicino, 
Toulouse  possesses  many  educational  and  learned  societies,  among 
which  may  bo  mentioned  the  Ecolo  des  Pcanx  Arts  et  des  Sciences 
Indu-ttriiUea,  the  Ecolo  Normale,  the  Ecolo  de  Musiquc,  tho  Aca- 
demics des  Jeux  Floraux,  dea  Sciences  ct  des  Belles  Lettres  et  Arts, 
and  de  Legislation,  the  Socitte  d' Agriculture,  and  tlie  archaeological 
Societo  du  Midi. 

Tho  geographical  position  of  Toulouse,  on  the  plain  of  Languedoc, 
haa  made  it  tho  chief  entrepot  of  the  district  for  wine,  corn,  and 
almost  ail  the  imluktrie.*  of  the  neighbourhood.  Besides  the  grind- 
ing of  flour,  its  lending  industries  are  cabinctmaking,  hat-making, 
calico  printing,  the  manufacture  of  pots  and  pans,  macaroni,  and 
starch,  leather-making  (morocco),  cloth  and  paper  making,  glass- 
blowing,  saddlery,  and  pottery.  The  tobacco  factory  occupies  1250 
hand*,  and  manufactures  1000  tons  of  snuiT,  a  corresponding 
quantity  of  tobacco,  ami  250  tons  of  cigars  annually. 

Tho  popnlstion  of  the  city,  127,196  in  1881,  numbered  133,775 
in  1S86,  that  of  the  commune  being  147,617. 

Tolosa  (ToAuf<7<ra),  chief  town  of  the  Volcae  Tectosages,  does  not 
seem  to  have  been  a  place  of  great  imnorlnnco  during  tho  early 
centuries  of  the  Roman  rule  in  Gaul,  though  one  incident  in  its 
early  history  gavo  rise  to  the  famous  Latin  proverb  "habet  aurum 
Tolosanum'  (Aul.  Gcll.,  iii.  c.  12).  It  was  possessed  of  a  circus 
and  an  amphitheatre,  but  its  most  remarkablo  icmains  are  to  be 
found  on  the  heights  of  Old  Toulouse  (vetns  Tolosa)  some  fl  or  7 
miles  to  the  east,  whero  hu^o  accumulations  of  broken  pottery 
and  fragments  of  an  old  earthen  wall  mark  the  site  of  an  ancient 
settlement.  Tho  numerous  coins  that  have  been  discovered  on  tho 
same  spot  do  not  data  back  farther  than  tho  2d  century  B.C.,  and 
seem  to  indicate  tho  position  of  a  Roman  manufacturing  centre 


then  beginning  to  occupy  tho  Gallic  hill-fortress  that,  in  earlier 
days,  had  in  times  of  peril  been  tho  stronghold  of  the  native  tribes 
dwelling  on  the  river  bank.    Tolosa  doe-«  not  seem  to  have  been  a 


Rom.in  colony  ;  but  its  importance  must  have  increased  greatly 
towards  tho  middle  of  the  4th  century.  It  is  to  be  found  entered  in 
more  than  one  itinerary  dating  from  about  this  time  ;  and  Auson- 
iiin,  in  his  Onto  tCobilium  Urbium,  alludes  to  it  in  terms  implying 
that  it  then  had  a  large  population.  In  419  it  was  taken  by  Wall ia, 
king  of  the  Visigoths,  under  whom  or  whoso  successors  it  became 
the  seat  of  the  great  Teutonic  kingdom  of  the  West-Goths,  — a  king- 
dom that  within  fifty  years  had  extended  itself  from  the  Loire  to 
Gibraltar  and  from  the  Rhone  to  the  Atlantic.  On  tho  defeat  of 
Alaric  II.  (507)  Toulouse  fell  into  the  hands  of  Clovis,  who  carried 
away  the  royal  treasures  to  Angonleme.  Under  the  Merovingian 
kings  it  seems  to  have  remained  the  greatest  city  of  southern  Gaul, 
and  is  said  to  have  b«en  governed  by  dukes  or  counts  dependent  on 
one  or  other  of  the  rival  kings  descended  from  the  great  founder  of 
the  Prankish  monarchy.  It  figures  prominently  in  the  pages  of 
Gregory  of  Tours  and  Sidonius  A|-ollinaris.  About  623  Dagobcrt 
erected  South  Aquitaino  into  a  kingdom  for  his  brother  Charibert, 
who  choso  Toulouso  as  his  capital.  For  the  next  eighty  years  ita 
history  is  obscure,  till  we  reach  the  days  of  Charles  Martcl,  when 
it  was  besieged  by  Seina,  tho  leader  of  the  Saracens  from  Spain  (c. 
715-20),  but  delivered  by  Eudo,  "princcps  Aquitini*,"  in  whom 

of  all  the  later  counts  of  Toul- 
las  discredited  this  genealogy; 
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and  tho  real  history  of  Toulouse  recommences  in  780  or  781,  when 
Charlemagne  appointed  bU  little  son  Louis  king  of  Aquitaiue, 
with  TouIoum  for  his  chief  city. 

During  the  minority  of  the  youug  king  his  tutor  Chorion  ruled 
at  Toulouse  with  tho  title  of  duke  or  count  Bring  deposed  at  the 
council  of  Womis  (790),  he  w.-is  succeeded  by  William  Courtnu,  the 
traditional  hero  of  southern  France,  who  in  800  retired  to  his  newly 
founded  monastery  at  (Jellone,  where  be  died  in  612.  In  the  uu- 
liap|>y  days  of  Louis  the  Pious  and  his  children  Toulouse  suffered  in 
common  with  tho  rest  of  western  Kuro|«.  It  was  besieged  by 
Charles  the  Bald  in  844,  and  taken  fonr  years  later  by  the  Normans, 
who  in  613  had  sailed  up  the  Garonne  as  far  as  its  walls.  About 
852  Raymond  I.,  count  of  Querci,  succeeded  his  brother  Fridolo 
as  couut  of  Rouergue  and  Toulouse;  it  it  from  this  noble  that  all 
the  later  counts  of  Toulouse  trace  their  descent  Raymond  I. 'a 
grandchildren  divided  their  parent's  estates;  of  these  Raymond  II., 
the  elder  (d.  921),  became  count  of  Toulouse,  and  Ermengaud,  the 
youugcr,  count  of  Rouergue,  while  the  hereditary  titles  of  Gothis, 
Querci,  and  Albi  were  shared  between  them.  Raymond  11.  's  grand- 
son, William  Taillefer  (d.  c.  1037),  married  Emma  of  Provence,  and 
handed  down  part  of  that  lordship  to  his  younger  son  Bertrand.' 
William's  elder  son  Pons  left  two  children,  of  whom  William  IV. 
succeeded  his  father  in  Toulouse,  Albi,  Querci,  4c. ;  while  the 
younger,  Raymond  IV.  of  St  Gillcs  (c  100S),  made  himself  master 
of  the  vast  possessions  of  the  counts  of  Rouergue,  married  his  cousin 
tho  heiress  of  Provence,  and  about  1085  began  to  rule  the  immense 
estates  of  his  elder  brother,  who  was  still  living. 

From  this  time  the  counts  of  Toulouse  weie  the  greatest  lords 
iu  southern  France.  Raymond  IV.,  the  hero  of  the  first  crusade, 
assumed  the  formal  titles  of  marouis  of  Provence,  duke  of  Nar- 
bonne,  and  count  of  Toulouse.  While  Raymond  was  away  in  the 
Holy  Laud,  Toulouse  was  seized  by  William  IX.,  duke  of  Aquitaiue, 
who  chimed  tho  city  in  right  of  his  wife  Philippa,  the  daughter 
of  William  IV..  but  was  unable  to  hold  it  long  (1098-1100). 
Ka  vmond's  son  and  successor  Bertrand  followed  his  father's  example 
and  sot  out  for  the  Holy  Land  in  1109,  leaving  his  great  estates 
at  his  death  to  his  brother  Alphonsc -Jourdain.  The  rule  of  this 
prince  was  disturbed  by  the  ambition  of  William  IX.  and  hisgraud- 
tlaughter  Eleanor,  who  urged  her  husband  Louis  VII.  to  support 
her  claims  to  Toulouse  by  war.  On  her  divorce  from  Louis  and 
her  marriage  with  Henry  II.,  Eleanor's  claims  passed  on  to  this 
monarch,  who  at  last  forced  Raymond  V.  to  do  hnn  homage  for 
Toulouse  in  1173.  Raymond  V.,  the  patron  of  the  troubadours, 
died  in  1194,  and  was  succeeded  by  his  son  Raymond  VI.,  under 
whoso  rule  Languedoc  was  desolated  by  the  remorseless  crusaders 
of  Si.non  de  Montfort  Raymond  VII.,  the  son  of  Kaymond  VI. 
and  Princess  Joan  of  England,  succeeded  his  father  iu  1222,  and 
died  in  1249,  leaving  an  only  daughter  Joan,  married  to  Alfonso  the 
brother  of  Louis  IX.  On  the  death  of  Alfonso  and  Joan  in  1271 
the  vast  inheritance  of  tho  counts  of  Toulouse  lapsed  to  the  crowu.* 
From  the  middle  years  of  the  12th  century  the  people  of  Toulouse 
Deem  to  have  begun  to  Tree  themselves  from  the  most  oppressive 
feudal  dues.  An  act  of  Alphonse-Jourdain  (1141)  exempts  them 
from  the  tax  on  aalt  and  wine;  and  in  1162  we  have  traces  of 
a  "  commune  consilium  Toloste  "  making  police  ordinances  in  its 
own  name  "with  the  advice  of  Lord  Raymond,  count  of  Toulouse, 
dnko  of  Karbonne,  and  marquis  of  Province."  This  act  is  witnessed 
by  six  "capitiilarii,"  four  duly  appointed  judges  (jiidica  conslituli), 
and  two  advocates.  Twenty-three  years  later  there  are  twelve 
capitularii  or  consuls,  six  for  the  city  and  six  for  its  suburbs,  sll 
of  them  elected  and  aworn  to  do  justice  in  whatever  municipal 


matters  were  brought  before  them.  In  1222  their  number  was 
increased  to  twenty-four ;  but  they  were  forbidden  to  touch  the  city 
property,  which  was  to  remain  in  tho  charge  of  certain  "comrnun- 
arii  "  chosen  by  themselves.  Early  in  the  14th  century  the  consuls 
took  tho  name  of  "domiui  do  cupitulo,"  or,  a  little  later,  that  of 
"  capitultim  nobiliuni."  Frum  the  13th  century  the  consuls  met  iu 
their  own  house,  tho  "  palatium  communitatis  Tolosaj"  or  hotel- 
de-villc.  In  tho  16th  century  a  false  derivation  changed  tho  ancient 
consuls  (domini  de  capitulv)  into  the  modern  "  capitouls  "  (domini 
tapitolii  Tolosaiii),  a  barbarous  etymology  which  in  its  turn  has, 
in  tho  prtscnt  century,  transformed  tho  old  assembly  house  of 
Toulouse  into  tho  cnpitole. 

'  The  parlcment  of  Toulouse  was  established  as  a  permanent  court 
in  1443.  Louis  XI.  transfeirid  it  to  Montix-llk-r  in  1407,  but 
restored  it  to  Toulouse  before  the  cloio  of  the  next  year.  This 


1  A  hunt  \U4  th.jrc  «■■  a  partition  of  the  nUt<-«  whlcli  V.  Hilar..  TuilSel 
lilsr..umn  Ki>n.-.n<1  II.  of  Aursrgne  h*M  tn  common,— Albi,  <<u^icl,  Jtc, 
Iu  William,  ,mJ  lint  ft  la,  Ac,  to  Kaymond. 
1  l.lat  of  tho  counts  of  Toulouse,  mainly  from  VHs  Vic  and  Vabacte  ;— 
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parlement  was  for  Languedoc  and  southern  Franco  what  the  parle- 
ment  of  Paris  was  lor  the  north.  Towards  the  end  of  the  I61I1  cen- 
tury, during  the  wars  of  the  League,  it  was  split  op  into  tans 
different  sections,  sitting  respectively  at  Carcassonne  or  Beziers,  it 
Caatel  Sarrasin.  and  at  Toulouse.  The  three  were  reunited  in  1598. 
Under  Francis  1.  it  began  to  persecute  heretics,  and  in  1618  rendered 
itself  notorious  by  burning  the  philosopher  V'anini.  •  The  univer- 
sity of  Toulouse  owes  its  origin  to  the  action  of  Gregory  IX.,  who 
in  1229  bound  Raymond  VII.  to  maintain  four  masters  to  teach 
theology  and  eight  others  for  canon  law,  grammar,  and  the  liberal 
arts.  Civil  law  and  medicine  were  taught  only  a  few  years  later. 
The  famous  "  Floral  Games  "  of  Toulouse,  in  which  the  poets  of 
Languedoc  contended  (May  1-9)  for  the  prize  of  the  golden  violet 
and  other  gold  or  silver  flowers,  given  at  the  expense  of  the  city, 
were  instituted  in  1323-24. 

See,  besides  the  various  »uld«-boo*a,  De  Vie  and  Valatttt,  RUtoiri  it  la* 
?««f?t,  ed.  1673  $*..  Calel.  IHHcin  it  fra/saM,  1 WJ;  La  Faille  l/tuetrt  it  Tri- 
vial, 1«S7,  1701;  Da  Ne«.  tliUfiirt  in  Imtttulimt  it  TWoaw,  4nroU  ,  " 

lit  A. 


4f ;  b'Aldeguier,  Uiitatrtit  la  Vil't  it  Taulomr,  1SM-SS.  rf»A.  A.) 

TOUNG-NGU,  a  district  in  the  extreme  north  of  tht 
Tena&serira  division  of  Burmah,  with  an  area  of  6354 
square  miles,  and  lying  between  17*  37'  and  19*  28'  N. 
lat.,  and  between  95*  53'  and  96*  53'  E.  long.   It  u 
bounded  on  the  N.  by  Upper  Burmab,  on  the  E.  by  a 
high  mountain  range  known  as  the  "Great  Watershed,"  on 
the  S.  by  Shwe-gyeng  district,  and  on  the  W.  by  the  Pegu 
Yomas.    Three  mountain  ranges  traverse  the  district — the 
Pegu  Yomas,  the  Poung-loung,  and  the  Nat-toung  or  "Great 
Watershed,"— all  of  which  have  a  north  and  south  direc- 
tion, and  are  covered  for  the  most  part  with  dense  forest 
The  Pegu  Yomas  have  a  general  elevation  of  from  800  to 
1200  feet)  while  the  central  range  averages  from  2000  to 
3000  feet    The  rest  of  Toung-ngii  forms  the  upper  portion 
of  the  valley  of  the  Tsit-toung  (Sittang)  river,  .the  only 
large  river  in  the  district,  the  chief  tributaries  of  which 
are  the  Tshwa,  Kbaboung,  Hpyu,  Tbouk-re-gat,  and  Rouk- 
thwa-wa,  all  being  navigable  for  a  great  portion  of  theii 
course     Limestone  appears  in  various  places,  and  in  the 
north-east  a  light  grey  marble  is  quarried  for  lime.  The 
rivers  form  the  chief  means  of  communication  during  the 
rainy  season.    Of  late  years  some  good  roads  have  been 
constructed,  and  the  Burmuh  State  Railway,  when 
pleted,  will  intersect  tie  district  from  south  to  north. 

In  1881  the  population  numbered  128,848  (males  68,484,  females 
60,364),'of  whom  93.997  were  Buddhists,  17,448  Christians,  2086 
Hindus,  1962  Mohammedans,  and  12,612  aborigines.  The  only 
town  in  the  district  is  Toung-ngii,  on  the  Tsit-toung  river  is 
18*  55'  24"  N.  lat.  and  96'  31y  4,fR  long.,  with  a  population  of 
17,199  in  1881.  Of  the  total  area  only  59  square  milts  are  actually 
under  cultivation,  owing  mainly  to  the  hilly  nature  of  the  country. 
Rice  ia  the  chief  product ;  other  crops  include  oil-seeds,  sugar- 
cane, cotton,  fruit,  and  vegetables.  The  principal  manufactures  sre 
silk,  saltpetre,  and  gunpowder.  In  1685-86  tho  gross  value  of  the 
district  was  £15,098,  of  which  the  land  produced  £5880. 

TOUR,  Mauricb  Quentin  de  la  (1704-1788),  tie 
renowned  pastelliat,  was  hprn  at  St  Quentin  on  the  5th 
September  1704.    On  leaving  Picardy  for  Paris  he  entered 
the  studio  of  an  artist  named  Du  Pouche,  and  then  that  of 
Spoede, — an  upright  man,  but  a  poor  master,  rector  of  the 
Academy  of  St  Luke,  who  still  continued,  in  the  teeth  of 
tho  Royal  Academy,  the  traditions  of  the  old  guild  of  the 
master-painters  of  Paris.    This  possibly  contributed  to  the 
adoption  by  De  la  Tour  of  a  line  of  work  foreign  to  that 
imposed  by  an  academical  training;  for  pastels,  though 
occasionally  used,  were  not  a  principal  and  distinct  branch 
of  work  until  1720,  when  Rosaiba  Corriera  brought  them 
into  fashion  with  the  Parisian  world.    In  1737  De  la  Tour 
exhibited  the  first  of  that  splendid  series  of  a  hundred  and 
fifty  portraits  which  formed  the  glory  o\  the  Salon  for  tht 
succeeding  thirty -seven  years.    In  174o  he  was  received 
by  the  Academy  ;  and  iu  1751,  the  following  year  to  that 
in  which  he  received  tho  title  of  painter  to  the  king,  he 
was  promoted  by  that  body  to  the  grade  of  councillor. 
His  work  bad  the  rare  merit  to  satisfy  at  once  "both  the 
taste  of  his  fashionable  models  and  the  judgment  of  bis 
i  brother  artists.    His  art,  consummate  of  its  kind,  achieved 
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tho  task  of  flattering  hia  sitters,  wnilst  hiding  that  flattery 
behind  the  just  and  striking  likeness  which,  says  Mariette, 
he  hardly  ever  missed.  His  portraits  of  Rousseau,  of 
Voltaire,  of  Louis  XV.,  of  his  queen,  of  the  dauphin  and 
daupliinons,  are  at  once  documents  and  masterpieces  un- 
surpassed except  by  his  life-size  portrait  of  Madame  de 
Pompadour,  which,  exhibited  at  the  Salon  of  1755.  is  still 
the  chief  ornament  of  the  cabinet  of  pastels  in  the  Louvre. 
It  is  and  will  probably  always  be  the  most  perfect  model 
of  this  class  of  work  as  long  as  time  and  damp  spare  the 
fragile  dust  to  which  it  owes  its  beauty.  The  museum  of 
St  Quentin,  however,  also  possesses  a  magnificent  collection 
of  works  which  at  his  death  were  in  bis  own  hands.  De 
la  Tour  retired  to  St  Quentin  at  the  age  of  80,  and  thero 
he  died  on  17th  February  1788.  The  riches  amassed  dur- 
ing his  long  lifo  wero  freely  bestowed  by  him  in  great  part 
before  his  death ;  he  founded  prizes  at  the  school  of  fine 
arts  in  Paris  and  for  the  town  of  Amiens,  and  endowed 
St  Quentin  with  a  great  number  of  useful  and  charitable 
institutions.  He  never  married,  but  lived  on  terms  of 
warm  affection  with  his  brother  (who  survived  -him,  and 
left  to  the  town  the  drawings  now  in  the  museum) ;  and 
his  relations  to  Mdlle.  Fel,  the  celebrated  einger,  were  dis- 
tinguished by  a  strength  and  depth  of  feeling  not  common 
to  the  Iotcs  of  the  18th  century. 

Res,  in  addition  to  the  general  works  on  French  srt,  Desroaze, 
tbrte  works,  of  which  the  most  important  is  Le  Reliquaire  de  la 
Tour;  Cuiffrey  and  Toorneux,  Corretpondane*  Inidite  de  M.  Q.  de 
la  Tevr;  Chainpfleury,  De  U  Tour  sod  Ptintrts  d«  Laon  tl  de  St 
Q«'£tin;  and  Dreolls  da  Nodon,  Elogt  Biographique  de  it.  Q.  de 

TOURACO,  the  name,  evidently  already  in  use,  under 
which  in  1743  Eld  wards  figured  a  pretty  African  bird,1 
and  presumably  that  applied  to  it  in  Guinea,  whence  it 
had  been  brought  alive.    It  is  the  Cucvlus  ptrsa  of  Lin- 
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White-Crested  Toarnro  (Turncui  albicritlatHt).    After  Schlegcl. 

naeuj,  and  Turacut  or  Corythaix  persa  of  later  authors,  who 
perceived  that  it  required  generic  separation.  Cuvier,  in 
1799  or  1800,  Latinized  it*  native  name  (adopted  in  the 
meanwhile  by  both  French  and  German  writers)  as  above, 
for  which  barbarous  term  Illiger,  in  1811,  substituted  a 

1  Apparently  tht  first  ornithologist  to  mike  the  bird  known  was 
Alton,  »bo  figured  U  in  1738  from  the  life,  jet  badly,  as  "The  Crown- 
bird  of  Mexico."  He  had  doubtless  been  mi»informed  as  to  iti  proper 
country;  but  Touraco*  were  calleil  "Crown-birds"  by  tbe  European! 
in  Wat  Africa,  a*  witness  Bosnian's  Inscription  of  the  Caatt  of  Guinea 
(1721),  ed.  2,  p.  251,  and  W.  Smith'*  Voyage  to  Guinea  (1745),  p. 
140,  though  tbe  name  m  alto  given  to  tbe  Crowned  Cranes, 
Daleariceu 


more  classical  word.  In  1788  Isert  described  and  figured 
(Bcobaeht.  Ge$elUk.  natuvf.  AVrWr,  iii.  pp.  16-20,  pi.  1) 
a  bird,  also  from  Guinea,  wnich  lie  called  J/ti»o;<Aa>/« 
violated.  Its  affinity  to  the  original  Touraco  was  soon  re- 
cognized, and  both  forms  have  been  joined  by  modern  ays 
tematista  in  the  Family  ifu*opfinjiJtr,  commonly  Englishea 
Plantain-eaters  or  Touracos,  sometimes  spelt  Tourakooe. 

To  take  firat  the  Plantain-caters  proiier,  or  the  genua  Xfutoyhoya, 
of  which  only  two  species  are  knowu.  One  about  the  sue  of  n 
Crow  is  comparatively  common  lu  museums,  and  ia  readily  rocog- 
nued  by  haviug  tho  borny  baas  of  its  fine  yellow  bill  prolonged 
backward*  over  tho  forehead  in  s  Mud  of  shield.  The  tup  of  the 
head,  and  the  primaries,  except  their  outer  edge  and  lip,  are  deep 
crimson ;  a  white  atrcak  extends  behind  the  eye;  and  the  rest  ol 
tbe  plumage  is  of  a  rich  glossy  purple.  The  second  species,  if. 
rossm,  which  is  rare,  chiefly  differs  by  wanting  the  white  eve-streak 
Then  of  the  Touracos— the  specie*  originally  described  is  about 
the  aUe  of  a  Jay,  and  has  the  bead,  crwt  (which  is  vertically  com- 
pressed and  tip|>cd  with  redk  neck,  and  breast  of  «  Sue  grass-green, 
varied  by  two  conspicuous  white  streak*—  our,  from  the  gape  to  the 
upper  part  of  the  crimaon  orbit,  separated  by  a  black  patch  from 
the  other,  which  runs  beneath  and  behind  the  eye.  The  wing- 
coverta,  lower  part  of  the  back,  and  tail  are  of  a  bright  steel-purpls, 
the  primaries  deep  crimaon,  edged  and  tipped  with  bluish-Mack. 
Over  a  dozen  other  congeneric  species,  mote  or  less  lescrnbling  this, 
have  now  been  described,  and  all  inhabit  soiuo  district  of  Africa ; 
but  there  ia  only  room  here  to  mention  that  found  In  tho  Cape 
Colony  and  Natal,  where  it  is  known  as  the  "  l^ry  "  («•/.  voL  xv. 
p.  7,  note  1),  and,  though  figured  by  Daubcnton  and  others,  first 
differentiated  in  1841  by  Strickland  (Attn.  AW.  lliMvry,  vlL  p. 
33)  aa  Turacut  albierulatus— its  crest  haviug  a  cnn«piruoua  white 
border,  while  tbe  ttecl-purple  of  T  perna  is  replaced  by  a  ridi  and 
gtoaay  bluish-green  of  no  less  beauty.  In  nearly  all  tho  aperies  of 
this  genus  the  nostrils  are  almost  completely  hidden  by  the  frontal 
feathers;  but  there  are  two  other*  in  which,  though  closely  allied, 
this  is  not  the  c«s>,  and  some  systenistists  would  place  them  in  a 
separate  genus  Gallirrx;  while  another  t|*rics,  the  giant  of  the 
Family,  has  been  moved  into  n  third  genus  as  Conjthsoln  critinla. 
This  differs  from  any  or  the  foregoing  by  the  abs>-nr«  oT  tho  crimson 
coloration  of  the  primaries,  and  sit-ins  to  lead  to  another  group, 
Schitorrhu,  in  which  the  plumage  is  of  a  still  plainer  ty|<e,  and, 
moreover,  the  nostrils  here  are  not  only  exposed  but  in  the  form  of 
s  slit,  instead  of  being  oval  as  in  all  the  rest  This  genus  contains 
about  half  a  dozen  species,  one  of  which,  S.  cnsWur,  is  the  Grey 
Touraco  of  tho  colon^tsin  Natal,  and  is  of  an  almost  uniform  slaty- 
brown.  A  good  deal  ha*  been  written  about  these  birds,  which  form 
the  subject  of  one  of  tho  most  beautiful  rnotiograph*  ever  published 
— De  Taerata'e  afaeheUl  en  IcscArcrtn.— by  Schlrgel  and  Wrsterman, 
brought  out  at  Amsterdam  in  1800;  "while  tin-  latest  collected 
information  is  contained  in  an  elaborate  e«»ay  by  Herr  Schalow 
(Jour.  f.  Ornitholotjit,  1886,  pp.  1-77).  Still,  much  remains  to 
be  made  known  as  to  their  distribution  throughout  Africa,  and 
their  habits.  -They  seem  to  be  all  fruit-caters,  and  lo  frequent  the 
highest  trees,  seldom  coming  to  the  ground.  Very  little  can  be 
confidently  asserted  as  to  their  tiidifieatiou,  but  at  1  ast  one  species 
of  Sckitorrhit  is  said  to  make  a  rough  ncsl  and  thtreiu  lay  three 
eggs  of  a  pale  blue  colour.  An  extraordinary  peculiarity  attends 
the  crimson  coloration  which  adorn*  the  primaries  of  so  many  o( 
the  Muirt/i/ioaitfx.  So  lung  ago  as  1818,  Jules  Verrcsox  observed 
(Pror.  Z<kL  Society,  1871,  p.  40)  Ihul  in  the  esse  of  T.  alburittotut 
this  beautiful  hue  vanishes  mi  c*|>osure  to  henvy  rain  and  reappears 
only  after  some  interval  of  time  and  when  the  feathers  arc  dry.* 

The  Sfutaphagidi*  form  a  very  distinct  Family  of  Prof. 
Huxley's  Cocryyomarphir,  having  perhaps  tho  Coliidx  and 
Cutulidx  as  their  nearest  allies.  Eyton  pointed  out  (Ann. 
Xat.  History,  ser.  3,  ii.  p.  4.r>8)  a  feature  possessed  in 
common  by  tho  latter  and  tbo  Mueophagxdx,  in  the  "process 
attached  to  the  anterior  cdije  of  the  ischium,"  which  ho 
likened  to  the  so-called  "marsupial"  bones  of  Didelphian 
Mammals.  J.  T.  Rcitihardt  has  also  noticed  ( I'idcnd: 
Middth.  Natufhitt.  Foreniiiff,  1871,  pp.  32G-341)  another 
Ouculine  -character  offered  by  the  on  undnatum  affixed 


1  The  fact  of  this  colouring  nutter  being  soluble  in  wster  was  inci- 
dentally  mentioned  at  a  meeting  of  tho  Zoological  Society  by  Mr 
Tcgetmeier,  and  brought  to  the  notice  of  Prof.  Church,  who,  nfter 
experiment,  published  in  18fi8  {.'Undent  and  Intellectual  Ooecnctr;  L 
pp.  161-165)  an  account  of  It  as  "Turacin,  a  new  anlm»l  pigment  con- 
taining copper."  Further  information  on  tho  Mibject  was  given  by 
Monteiro  ((.Arm.  iVurj,  xxviii.  p.  201 ;  Quart.  Juw.  Science,  «r.  2, 
iv.  p.  132V  The  property  la  posaess-td  by  the  crimson  feather*  of  all 
the  birds  of  the  Family. 
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to  the  lower  side  of  the  ethmoid  in  the  Plantain-caters 
and  Touracos ;  but  too  much  dependence  must  not  be 
placed  on  that,  since  a  similar  structure  is  presented  by 
the  Frigate-bird  (vol.  ix.  p.  786)  and  tho  Petkel-s  (vol. 
xviii.  p.  711).  A  corresponding  process  tc-ems  also  to  be 
found  in  Tbogon  (q.v.).  The  bill  of  nearly  all  the  species 
of  Mu*nphagidx  is  curiously  serrated  or  denticulated  along 
the  margin,  and  the  feet  have  the  outer  toe  reversible. 
No  member  of  the  Family  U  found  outside  of  the  conti- 
nental portion  of  tho  Ethiopian  Region.  (a.  n.) 

TOURCOING,  a  manufacturing  town  of  France  in  the 
department  of  Nord,  7  miles  north-east  of  Lille  fen  the 
railway  to  Ghent,  is  rapidly  becoming  one  with  the  neigh- 
bouring town  of  Roubaix  (q.v.).  Wool,  cotton,  linen,  and 
bilk  are  spun  in  more  than  65  mills  (40,000  spindles); 
there  are  upwards  of  25  combing  establishments  (by 
machine  and  hand),  .50  to  55  manufactories  of  velvet-pile 
carpets,  furniture  stuffs,  and  all  kinds  of  woven  goods,  be- 
sides dye-works,  soap-works,  a  sugar  refinery,  and  machine 
workshops.  The  total  industrial  production  of  Tourcoing 
may  be  set  down  at  about  £6,800,000  per  annum.  Tour- 
coing possesses  a  chamber  of  commerce,  a  eonscil  de  prud- 
hommes,  a  consultative  chamber  of  arts  and  manufactures, 
a  wool  "conditioning"  bureau,  schools  of  drawing,  paint- 
ing, music,  and  architecture,  and  a  horticultural  society. 
In  1866  a  pyramid  was  erected  to  commemorate  a  battle 
gained  by  Jourdan  and  Moreau  in  the  neighbourhood  iu 
1794.  The  population,  34,415  in  1881,  was  41,570  iu 
1886  (commune  58,008). 

Famed  aince  the  14th  ceutury  for  its  woollen  manufactures, 
Tourcoing  was  fortified  by  the  Flemings  when  Louis  XI.  of  France 
disputed  the  inheiitance  of  Charles  the  Hold  with  Mary  <>,'  Burgundy. 
The  town  suffered  much  from  tho  French  in  1477,  from  the 
Huguenot*  in  l.'.SS,  and  I»y  fire  in  1607  and  1711.  The  inhabitant*, 
18,000  in  1769,  were  reduced  by  tho  French  Resolution  to  10.UOO, 
but%a  new  era  of  prosperit)  began  in  1*32.  in  1S01  the  popula- 
tion of  the  commune  mi  23,493,  and  in  1S71  it  was  43,322. 

TOURG U ENIEFF,  Ivav  (1818-1683),  the  descendant 
of  an  old  Russian  family,  was  born  at  Orel,  in  the  govern- 
ment of  the  same  name,  in  1818.  His  father,  the  colonel  of 
a  cavalry  regiment,  died  when  our  author  was  sixteen  years 
of  age,  leaving  two  sons,  Nicholas  and  Ivan,  who  were 
brought  up  under  the  care  of  their  mother,  the  heiress  of 
the  Litvinoffs,  a  lad}  who  owned  largo  estates  and  many 
serfs.  Ivan  studied  for  a  year  at  the  university  of  Mos- 
cow, then  at  fit  Petersburg,  nnd  was  finally  sent  in  1843 
to  Berlin.  His  education  at  home  had  been  conducted  by 
German  and  French  tutors,  and  was  altogether  foreign, 
his  mother  only  speaking  Russian  to  her  servants, 'as 
became  a  great  lady  of  the  old  school.  For  bis  first 
acquaintance  with  the  literature  of  his  country  tho  future 
novelist  was  indebted  to  a  serf  of  the  family,  who  used 
to'  read  to  him  verses  from  tho  Jlotsind  of  Kheraskoff,  a 
once-celebrated  poet  of  last  century.  Tourgueniell's  early 
attempts  in  literature,- consisting  of  poems  and  trilling 
fkctchcj,  >nay  be  passed  over  hero  ;  they  were  not  with- 
out indications  of  genius,  and  were  favourably  spoken  of 
by  Biclinski,  then  the  leading  Russian  critic,  for  whom 
Tourguenieff  ever  cherished  a  warm  regard.  Our  author 
first  made  a  name  by  his  striking  sketches  "  The  Papers 
of  a  Sportsman  "  (Zapitki  Okhotnika),  in  which  tho  miser- 
able condition  of  the  peasants  was  described  with  startling 
realism.  The  work  appeared  in  a  collected  form  in  1852. 
It  was  read  by  all  classes,  including  the  emperor  himself, 
and  it  undoubtedly  hurried  on  the  great  work  of  eman- 
cipation. Tourguenieu*  had  always  sympathized  with  the 
muzJuks  ;  he  had  often  been  witness  of  the  cruelties 
of  his  mother,  a  narrow-minded  and  vindictive  woman. 
In  some  interesting  papers  recently  contributed  to  the 
'European  Messenger "  ( Vit*tnik  E<;  <■//,)  by  a  lady 
Li  ought  uu  in  the  household  of  Mine  Tourguenieff,  sad 


details  are  given  illustrative  of  her  character.  Thus  the 
dumb  porter  of  gigantic  stature,  drawn  with  such  power 
in  Mumv,  one  of  our  author's  later  sketches,  was  a  real 
person.  We  are,  moreover,  told  of  his  mother  that  she 
could  never  understand  how  it  was  that  her  son  became  an 
author,  and  thought  that  he  had  degraded  himself.  How 
could  a  Tourguenieff  submit  himself  to  be  criticized  1 

The  next  production  of  the  novelist  was  "  A  Nest  of 
Nobles"  (Dvoriamlot  Gnit.do),  a  singularly  pathetic 
story,  which  greatly  increased  his  reputation.  This  ap- 
peared in  1859,  and  was  followed  the  next  year  by  "On 
the  Eve  "  (Xakunune), — a  tale  which  contains  one  of  his 
most  beautiful  female  characters,  Helen.  In  1862  was 
published  "  Fathers  and  Children  "  (Otn  i  Bird),  in  which 
the  author  admirably  described  the  nihilistic  doctrines 
then  beginning  to  spread  in  Russia,  he  himself  inventing 
the  word  nihilism,  which  seems  likely  to  become  permanent. 
In  1867  appeared  "Smoke"  (Dim),  and  in  1877  his  last 
work  of  any  length,  "  A'irgin  Soil "  (A'oi').  Resides  his 
longer  stories,  many  shorter  ones  were  produced,  some  of 
great  beauty  and  full  of  subtile  psychological  analysis, 
such  as  Hudin,  "  The  Diary  of  a  Useless  Man  "  (Dmvnik 
Lishnai/o  C heloviehi),  and  others.  These  were  afterwards 
collected  into  three  volumes.  The  last  works  of  the  peat 
novelist  were  "Poetry  in  Prose"  and  "Clara  Milich," 
which  appeared  in  the  pages  of  tho  "  European  Messenger." 

Tourguenieff,  during  tho  latter  part  of  his  life,  did 
not  reside  much  in  Russia ;  he  lived  either  at  Baden 
Baden  or  Paris,  and  chietly  with  the  family  of  the 
celebrated  singer  Viardot  Garcia,  to  the  members  of 
which  ho  was  much  attached.  He  occasionally  visited 
England,  and  in  1879  the  degree  of  D.C.L.  was  conferred 
upon  him  by  the  university  of  Oxford.  He  ^died  at 
Bougival,  near  Paris,  on  September  4,  1883  ;  according  to 
hi3  wish,  his  remains  were  taken  to  St  Petersburg,  and 
buried  in  tho  Yolkoff  cemetery,  near  those  of  the  critic 
Biclinski. 

Unquestionably  Toiirgaonieff  may  bo  considered  one  of  the 
great  est  novelists  of  our  own  cr  any  other  times,  and  worthy  to  be 
ranked  with  Thackeray,  Dickens,  ami  ticorge  fcliot:  .with  the  genius 
of  the  last  of  these  lie  hai  iniiij  al!inities.  His  studies  of  liumm 
nature  arc  profound,  and  lie  has  the  wide  syrnpnthics  whicb  urn 
essential  to  genius  of  the  hightst  order.  A  melancholy,  almost 
pessimist,  f- cling  pervades  his  writings,  but  pet  hap*  this' is  always 
found  in  those  who  have  truly  listened  to  She  "still,  f.sd  music 
of  humanity."  This  morbid  self-analysis  seems  natural  to  tho 
Slavonic  mind,  and  Tourgueiiielf  has  given  abundant  pioof  of 
possessing  it.  The  closing  chapter  of  "A  Nest  of  Kobks"  in 
one  of  tho  saddest  ami  at  the  same  time  truest  pages  in  the  whole 
range  of  existing  novels. 

The  writings  of  Tnurgucniaff  have  been  made  familiar  to  j*r*ot,» 
unacquainted  w  ith  Russian  by  Flench  Inundation*.  There  are  somo 
versions  in  Knglinh,  but  the  only  two  worthv  of  notice  are  tho 
translation  of  tho  "  Nest  of  Nobles  "  under  the  name  of  "  Lisa,"  by 
Mr  Itsliton,  and  "  Virgin  Soil,"  by  the  late  Mr  Asbton  Dilke. 

TOURMALINE.  Sec  Electricity,  vol.  viii.  p.  99;  Geo- 
logy, vol.  x.  p.  228  ;  and  Mineralogy,  vol.  xvi.  p.  409. 

TOURNAI  (Klem.  Doomik),  a  town  of  Belgium, 
capital  of  an  arrondisscmcnt  in  the  province  of  Hniuault, 
53  miles  by  rail  west-south  west  from  Brussels,  is  divided 
into  two  parts  by  tho  Scheldt,  which  is  here  spanned  by 
seven  bridges  and  lined  with  spacious  tree-shaded  quays. 
The  older,  which  is  also  tho  busier  and  more  important 
portion  of  the  town,  stands  on  the  left  bank  ;  the  new- 
town  is  distinguished  by  its  neat  regular  streets  and 
modern  architecture.  The  cathedral,  which  is  a  tine 
example  of  the  Romanesque  style,  is  a  cruciform  basilica, 
with  a  series  of  chapels  and  five  towers.  The  nave  was 
probably  consecrated  in  1171:  the  transepts  date  from  the 
13th  century;  and  the  (Gothic)  choir  was  completed  in 
1338.' at  which  time  also  the  Romanesque  facade  was 
altered,  nnd  a  porch  in  the  Pointed  style  added.  The 
sculptutc*  iji  the  porch  range  in  date  from  the  13th  to  the 
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17th  century,  aud  deserve  special  notice,  particularly  those 
of  later  date  by  native  artists.  The  general  effect  of  the 
interior  is  harmonious  and  impressive.  The  capitals  of 
the  pillars  are  rich  and  varied  ;  the  passage  round  the  choir 
contains  several  pictures  of  the  Flemish  school ;  the  richly 
sculptured  Renaissance  rood  loft  dates  from  1566;  and 
most  of  the  stained  glass  in  the  transept  dates  from  about 
1456.  The  adjacent  belfry,  dating  originally  from  1187, 
and  partly  rebuilt  in  1391,  was  restored  in  1852.  In  the 
Grande  Place,  not  far  from  the  cathedral,  is  the  church  of 
St  Quentin,  sometimes  spoken  of  as  "  la  petite  cathcdralc," 
in  the  Transition  style,  and  nearly  of  the  same  date  as  the 
cathedral.  The  church  of  St  Jacques  dates  from  the  13th 
and  14th  centuries,  and  that  of  St  Brice  from  the  12th. 
The  buildings  of  the  old  monastery  of  St  Martin,  on  the 
south-west  side  of  the  town,  are  now  used  as  an  hotel  de 
ville,  in  connexion  with  which  there  is  a  small  picture 
gallery  containing  some  examples  of  Rembrandt,  Rubens, 
and  Van  Dyck.  The  town  contains  courts  of  law,  an 
athenseum,  a  theatre,  a  school  of  arts  and  manufactures,  an 
episcopal  palace  and  seminary,  a  natural  history  museum, 
besides  other  public  buildings.  The  fortifications  of 
Vauban,  extended  after  the  second  treaty  of  Paris,  are  now 
demolished,  and  their  place  takjen  by  boulevards.  The  lead- 
ing objects  of  manufacture  aro  stockings  and  "  Brussels  " 
carpets  ;  the  other  industries  include  papor-making,  thread- 
making,  and  the  spinning  of  wool  and  flax.  The  trade 
of  the  place  is  very  considerable,  as  vessels  of  150  tons 
burden  can  ascend  the  river  to  this  point,  and  its  railway 
communications  are  good.  The  population  in  1876  was 
32,145. 

Touroay,  supposed  to  be  the  Ciritaa  Kerviorum  of  Ca-sar,  snd 
afterwards  known  a*  Tournacns,  was  one  of  the  fip.t  places  con- 
quered by  the  Franks,  and  Clovis  made  it  for  a  time  his  capital. 
In  modern  times,  standing  as  it  does  on  the  frontier  between 
Belgium  and  France,  it  has  been  frequently  besieged  and  taken. 
History  records  specially  the  siege  by  Alexander  of  l'arrna  in  1581, 
whfn  it  waa  bravely  but  unsuccesafully  defended  by  the  princess 
D'&pinoy,  whoso  statue  now  stands  in  the  Grando  Place,  f  erkin 
Waxbeck  was  a  native  of  Tonrnai. 

TOURNAMENTS.  Tournaments  and  jousts  were  tho 
chief  military  exercises  and  displays  of  the  age  of  chivalry. 
Besides  being  tho  appropriate  sports  and  pastimes  of  a 
warlike  era  and  caste,  they  were  intended  to  test  the  skill 
and  exhibit  the  prowess  of  the  knights  and  squires  who 
took  part  in  them.  Considered  under  their  more  serious 
aspect,  apart  from  their  association  with  pomp  and 
festivity,  they  were,  practically  speaking,  the  equivalents 
of  the  reviews  and  sham-fights  of  later  times,  and  were 
designed  as  a  preparation  for  the  actual  manoeuvres  and 
real  conflicts  of  the  battlefield.  Tournaments  and  jousts 
differed  from  one  another  principally  in  the  circumstance 
that  in  the  first  several  combatants  on  each  sido  wero 
engaged  at  once,  and  in  the  second  the  contention  was 
between  two  combatants  only.  The  former  consisted  of 
the  mutual  charges  of  equal  troops  of  cavalry,  while  tho 
latter  consisted  of  a  duel  on  horseback.  Du  Cange  says 
that  tho  French  tournoi,  English  "  tournament,"  "  was  a 
general  expression  which  comprehended  all  sorts  of  com- 
bats that  were  pei formed  by  way  of  exercise.  But  it  more 
properly  meant  such  as  were  performed  by  companies, 
where  many  wore  in  conflict  against  the  same  number, 
representing  the  form  of  a  battle.  When  those  general 
combats  were  ended,  then  single  ones  commenced  ;  for  all 
who  wero  desirous  of  displaying  their  address,  and  attract- 
ing public  notice  for  their  valour,  offered  single  combat 
with  sword  or  lance  against  all  who  should  present  them- 
selves"; and  he  adds  that  these  combats  were  called  by 
the  old  French  writers  "joustes,"  which  is  tho  same  word 
oa  the  English  "jousts."  But  jousts  were  held  far  more 
frequently  than,  and  quite   independently   of,  regular 


tournaments  throughout  tho  period  in  which  the 
of  chivalry  were  observed,  and,  according  to  some  author- 
ities, the  lance  alone  was  used  in  them,  while  in  the  others 
all  weapons  except  firearms  were  employed.  In  both  cases 
such  weapons  were  usually  although  not  invariably  rendered 
innocuous,  and  it  was  only  rarely  that  the  combatants 
were  killed  or  injured  by  wounds,  as  distinguished  from 
falls  and  bruises.  But  in  one  way  or  another  tournaments 
and  jousts  were  always  extremely  dangerous,  and  a  long 
list  of  eminent  persons  met  their  deaths  in  them,  from 
Raoul,  Comte  de  Ouines,  to  Henry  II.  of  France.  It  may 
be  assumed  that  jousts  in  some  shape  existed  at  all  periods, 
in  which  men  fought  in  armour  and  on  horseback,  and 
wero  in  the  habit  of  practising  themselves  in  time  of  peace 
for  the  exigencies  of  warfare.  But  it  is  very  doubtful 
when  and  where  tournaments,  in  the  proper  sense  of  tho 
term,  were  originally  instituted.  The  older  writers  on 
;  tho  subject  sought  to  connect  them  with  the  "Troja"  or 
"  ludus  Trojoi  "  among  the  Romans.  But  this  is  a  piece 
of  archaeology  of  the  same  sort  as  that  which  identified  tho 
knighthood  of  the  Middle  Ages  with  the  ancient  "ordo 
equestris,"  and  will  not,  of  course,  bear  examination.'  Much 
reliance  again  has  been  placed  by  somo  of  them  on  the 
account  of  a  sham-fight  which  was  held  at  the  celebrated 
interview  between  the  emperor  Louis  and  Charles  the  Bald 
in  841,  which  in  certain  respects  bore  a  dose  resemblance 
to  a  tournament,  and  was  no  doubt  the  kind  of  exhibition 
out  of  which  the  tournament  of  a  later  age  was  developed. 
Others  attribute  tho  institution  of  tournaments  to  the 
emperor  Henry  the  Fowler,  who  died  in  936,  or  to  Geoffrey 
de  Preuilly,  the  ancestor  of  the  counts  of  Tours,  who  died 
in  1066.  However  this  may  be,  it  is  certain  that  they 
wero  in  vogue  on  the  Continent  at  the  end  of  tho  lltb 
century,  and  that  in  the  early  part  of  the  12th  century 
they  were  introduced  into  England.  In  the  13th  and  Nth 
centuries  they  were  common  all  over  Christendom,  including 
the  Eastern  as  well  as  the  Western  empire  and  the  states 
comprised  in  or  adjacent  to  it.  It  was  not  until  the  end 
of  the  16th  century  that  tilts  and  hastiludes  passed  out  of 
fashion  in  Britain,  and  even  in  the  earlier  years  of  the  17th 
century  they  were  occasionally  celebrated  under  the  patron- 
age of  Henry,  prince  of  Wales,  son  of  King  James  I. 

The  older  authorities  on  tournaments  and  jousts  are  exceedingly 
numerous.  Hut  all  that  is  material  in  what  they  have  written  will 
be  found  in  Ste  Taiajo's  Meinoires  mr  lAitcicunc  C/ievnUric  and 
Mills's  History  of  Chivalry.  The  "  bisscrtatioK*"  of  l)u  Cmigc  at 
the  end  of  Joinvill-.-'u  Memoirs  and  the  Chrcmclcs  of  Fioissait  and 
Monatrclct  may  olsu  bo  consulted.  Rte  Pal.no  •mil  Mills  were  both 
industrious  compilers,  and  the  second  is  much  indebted  to  the  first. 

TOURNEBOUT,  a  wind  instrument  of  wood,  in  which 
a  cylindrical  column  of  air  is  set  in  vibration  by  a  reed. 
Tho  lower  extremity  is  turned  up  in  a  half  circle,  and  from 
this  peculiarity  it  has  gained  the  French  names  (ourtifbout 
and  cromorni, — the  latter  a  corruption  of  the  German  name 
Kmmmhorn.  There  appears  to  be  no  English  equivalent. 
Tho  reed  of  the  tournebout,  like  that  of  the  bassoon,  is 
formed  by  two  tongues  of  cane,  adapted  to  the  small  end 
of  a  conical  brass  tube,  tho  large  end  being  inserted  in  the 
body  of  the  instrument.  It  presents,  however,  this  differ- 
ence, that  it  is  not,  like  that  of  the  bas.noon,  in  contact  with 
the  player's  month,  but  is  covered  again  by  a  cap  pierced 
with  a  hole  in  the  upper  part,  through  which  opening  the 
air  is  introduced  which  sets  the  reed  in  vibration,  the 
reed  being  therefore  subject  to  no  pressure  of  the  lips. 
The  compass  of  the  instrument  is  naturally  limited  to  the 
simple  fundamental  sounds  whirh  the  successive  opening 
of  the  lateral  holes  gives  rise  to.  Tho  tourncbouts  have 
not  much  length  for  the  deep  sounds  they  produce,  which 
arises  from  these  instruments  sounding,  like  all  tubes  of 
cylindrical  bore  provided  with  reeds,  the  same  as  the 
stopped  pipes  of  au  organ.    That  is  to  say,  theoretically 
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they  require  only  half  the  lengths  necessary  for  the  open 

pipes  of  an  organ,  or  for  conical  tubes  pro-   r* 

vitled  with  reeds,  to  produce  notes  of  the 
same  pitch.  Moreover,  when,  to  obtain  a  jl 
harmonic,  the  column  of  air  is  divided,  the  w 
tourncbout  will  not  give  the  octave  like  the  ? 
oboo  and  bassoon,  but  the  twelfth,  corre- 
sponding in  this  peculiarity  with  the  clarinet 
and  all  stopped  pipes  or  bourdens.  With 
the  ordinary  boring  of  eight  lateral  holes, 
the  tournebout  possesses  a  limited  scale  em- 
bracing a  ninth.  Sometime-*,  however,  the 
deeper  sounds  are  completed  by  the  addition 
of  one  or  more  keys.  By  its  structure  the 
tourncbout  is  one  of  the  oldest  *ind  instru- 
ments ;  it  is  evidently  derived  from  the 
Greek  aulot  and  the  Roman  tibia,  which 
consisted  equally  of  a  simple  cylindrical 
pipe  of  which  the  column  of  air  was  set  in 
vibration  by  a  double  reed. 

Notwithstanding  the  successive  improve- 
ments  that  were  introduced  in  the  manu- 
facture of  wind  instruments,  the  tournebout 
scarcely  ever  varied  in  the  details  of  its 
construction.    Such  as  we  see  it  represented 
in  the  treatise  by  Yirdung 1  we  find  it  again 
about  the  epoch  of  its  dis- 
appearance, in  L'Art  du  Faiieur 
itlnttrummti  de  I' Encyclopedic 
Jt  Diderot  ei  (TAlembert  (Paris. 
1751-80). 

The  touruebouts  existed  as  a  com-  Bass  Tournebout. 

plete  family  from  tic  15th  century. 

According  to  Virdung,  it  was  formed  or  four  individual  instru. 
ments;  Pratorius3  cites  fiv«\— the  deep  bans,  the  bans,  the  tenor 
or  alto,  the  cantus  or  soprano,  and  tbo  high  soprano,  with  com- 
pass respectively  of 
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ring  a  cap  to  covi 
timing  the  reed, 


an 


and 


A  blind,  or,  to  use  the  expression  of  Pr«- 
toriu--.  atf  "  uceort,"  of  luurm  bints  compre- 
hend.'.!—1  deep  kiss,  2  buss,  3  alto-tenor,  2 


cantos  (soprano),  1  high  soprano -9. 
The  tournebout*  wire  mit  always  tin  orchestra  by  themselves; 
they  allied  themselves  also  to  other  instruments,  and  notably  to 
flutes  and  oboes.  It  was  thus  that  the  little  groups  of  musicians 
iu  the  service  of  prirt '«.«.,  or  thoso  engaged  by  some  large  town  on 
the  occasion  of  a  festival  or  public  ceremony,  were  composed  of 
several  tournebout  player*  combined  with  some  flautists  and  oboa 
players.  In  ltf.sj  the  orchestra  of  the  J*  cue  Kirche  at  Strasliurg 
comprised  two  tournchrmts,  and  until  the  middle  of  the  last  century 
theso  instruments  farmed  part  of  the  music  called  "la  graudo 
tcuria"  in  the  senile  or  the  French  kings.  Tourncbouts  have  in 
our  days  become  of  extreme  rarity,  and  scarcely  exist  in  collections. 
The  museum  of  the  Conservatoire  Koy.il  do  Musmuc  at  Brussels 
has  the  good  fortnuo  to  possess  a  complete  family,  which  is  regarded 
a*  having  belonged  to  the  duke  of  rcnara,  Alphonso  II.  d'Este,  a 
prince  who  reigned  from  1E5B  to  15S'7.  Tho  soprano  (cantus  or 
dUcant)  l.as  the  same  cum|>ass  as  above,  while  the  alto,  the  teuor 
(furnished  with  a  key),  and  bass  have  an  extent  rcapcclh  ely  of 


Tho  bass  'see  accompanying  figure},  beside*  having  two  keys,  i* 
distinguished  from  the  others  by  a  kind  of  small  bolt,  two  of  which 
slide  in  grooves  and  clo&e  the  two  hole*  that  form  the  lowest  not.-s 
of  the  instrument.  It  is  very  curious  to  observe  that  the  employ- 
ment of  these  holta,  placed  at  the  extremity  of  tho  tourncbout  and 
cut  of  reach  of  the  fingers  of  tho  iustrumontalist,  forces  him  to 
require  the  assistance  of  n  person  whoao  solo  mission  is  to  attend 
to  these  bolts  during  tho  performance. 

Tho  "riat«r»p:l"  of  which  Yirdung  gives  a  drawing  is  only  a 
kind  of  tournebout.    It  presents  especial'}-  the  peculiarity  that, 

1  J/«iua  yttitttcht  itirl  a n-.iticytn,  Baiel,  1511. 
*  Orj^M^JruuliUt.  Wulftul-aKtl.  1618. 
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receiver  aurroutuling  toe  reeil,  to  which  the  tube  for  insufflation  b 
adapted.  This  receiver  was  of  wood  worked  round,  or  perhaps 
consisted  of  a  simple  gourd.  (V.  M.) 

TOURNEFORT,  Joseph  Pittoh  de  (1656-1708), 'a 
botanist  of  considerable  reputation,  was  born  at  Aix,  in 
Provence,  in  1656.  He  studied  in  the  convent  of  the 
Jesuits  at  Aix,  and  was  destined  for  the  church,  but  the 
death  of  his  father  left  him  freo  to  follow  his  botanical 
inclinations.  After  a  couple  of  years  collecting,  he  Btudied 
medicine  at  Montpellier,  but  soon  returned  to  his  favourite 
pursuit,  and  was  appointed  professor  of  botany  at  the 
Jardin  des  Plantcs  in  1683.  By  the  king's  order  he 
travelled  through  western  Europe,  where  he  made  very  ex- 
tensive collections,  and  subsequently  spent  three  years  in 
Greece  and  Asia  Minor  (1700-1702).  Of  this  journey  a 
description  in  a  series  of  letters  was  posthumously  pub- 
lished in  3  vols.  (Relation  J'un  Voyage  du  Levant,  Lyons, 
1717).  His  principal  work  is  entitled  Inttitutionet  Rev 
Herbaria  (3  vols.,  Paris,  1700),  and  u|K>n  this  rests  chiefly 
his  claims  to  remembrance  as  one  of  the  most  eminent 
of  the  systematic  botanists  who  prepared  the  way  for 
Linuseus.  His  exact  position  among  these  has  been  dis- 
cussed at  length  by  Sachs  {GetcAichte  d.  Botanik,  Munich. 
1875).    He  died  December  28,  1708. 

TOURNEUR,  Cyrix,  a  tragic  poet  of  the  first  order, 
has  left  no  record  of  his  existence  beyond  the  respective 
dates  of  his  first  and  last  extant  works  (1600-1613).  An 
allegorical  poem,  worthless  as  art  and  incomprehensible  as 
allegory,  is  the  earliest  of  these  ;  an  elegy  on  the  death  of 
Prince  Henry,  son  of  James  I.,  is  tho  latest.  The  two 
plays  on  which  his  fame  rests,  and  on  which  it  will  rest 
for  ever,  were  published  respectively  in  1607  and  1611, 
but  all  students  have  agreed  to  accept  the  internal  evidence 
which  assures  us  that  tho  later  in  date  of  publication  must 
be  the  earlier  in  date  of  composition.  His  only  other 
known  work  is  an  epicede  on  Sir  Francis  Vere,  of  no  great 
merit  as  poetry,  but  of  some  value  as  conveying  in  a 
straightforward  and  masculino  stylo  the  poet's  ideal  con- 
ception of  a  perfect  knight  or  "  happy  warrior,"  comparable 
by  those  who  may  think  lit  to  compare  it  with  the  more 
nobly  realized  ideals  of  Chaucer  and  of  Wordsworth.  But 
if  Tottrneur  had  left  on  record  no  more  memorable  evi- 
dence of  his  powers  than  might  be  supplied  by  the  survival 
of  his  elegies,  he  could  certainly  have  claimed  no  higher 
place  among  English  writers  than  is  now  occupied  by  tha 
Rev.  Charles  Fitzgeoffrcy,  whode  voluminous  and  fervent 
elegy  on  Sir  Francis  Drake  is  indeed  of  more  actual  value, 
historic  or  poetic,  than  oither  or  than  both  of  Tourncur's 
elegiac  rhapsodies.  The  singular  power,  the  singular 
originality,  and  tho  singular  limitation  of  his  genius  are 
all  equally  obvious  in  The  Atheist's  Tragedy,  a  dramatic 
poem  no  less  crude  and  puerile  and  violent  in  action  and 
evolution  than  simple  and  noble  and  natural  in  expression 
and  in  style.  Tho  executive  faculty  of  the  author  is  in 
the  metrical  parts  of  his  first  play  so  imperfect  as  to  sug- 
gest either  incompetence  or  perversity  in  the  workman; 
in  Tlit  Revenger  t  Tragedy  it  is  so  magnificent,  so  simple, 
impeccable,  and  sublime,  that  tho  finest  passages  of  this 
play  can  be  compared  only  with  the  noblest  examples  of 
tragic  dialogue  or  monologue  now  extant  in  English  oi 
in  Creek.  There  is  no  trace  of  imitation  or  derivation 
from  an  alien  source  in  tho  genius  of  this  poet  The  first 
editor  of  Webster  has  observed  how  often  he  imitates 
Shakespeare  ;  and,  in  fact,  essentially  and  radically  inde- 
pendent as  is  Webster's  genius  also,  the  sovereign  influence 
of  his  master  may  bo  traced  not  only  in  the  general  tone 
of  his  style,  the  general  scheme  of  his  composition,  but 
now  and  then  in  a  direct  and  never  an  vn worthy  or 
imperfect  echo  of  Shukrspeare'a  very  phrase  and  accent. 
But  the  resemblance  between  tho  Uagic  verse  of  Tourneur 


T  O  U  —  T  O  U 


491 


and  the  tragic  verso  of  Shakespeare  is  simply  such  as 
proves  tho  natural  affinity  between  two  great  dramatic 
poets,  whoso  inspiration  partakes  now  and  then  of  tho 
quality  more  proper  to  epic  or  to  lyric  poetry.    The  fiery 
impulse,  the  rolling  music,  tho  vivid  illustration  of  thought 
by  jets  of  insuppressible  passion,  the  perpetual  sustenance 
of  passion  by  the  implacable  persistency  of  thought,  which 
we  recognize  as  the  dominant  and  distinctive  qualities  of 
iiuch  poetry  as  finds  vent  in  the  utterances  of  nam  let  or  of 
Timon,  we  recognize  also  in  tho  scarcely  less  magnificent 
poetry,  the  scarcely  less  fiery  sarcasm,  with  which  Tourneur 
hat  informed  the  part  of  Vindice — a  harder-headed  Hamlet, 
a  saner  and  more  practically  savage  and  serious  Timon. 
He  was  a  satirist  as  passionate  as  Juvenal  or  Swift,  but 
with  a  finer  faith  in  goodness,  a  purer  hope  in  its  ultimate 
security  of  triumph.    This  fervent  constancy  of  spirit 
relieves  the  lurid  gloom  and  widens  the  limited  range  of 
a  tragic  imagination  which  otherwise  might  be  felt  as 
oppressive  rather  than  inspiriting.    His  grim  and  trenchant 
humour  is  as  peculiar  in  its  sardonic  passion  as  his  elo- 
quence is  original  in  tho  strenuous  music  of  i ts  cadences, 
in  the  roll  of  its  rhythmic  thunder.    As  a  playwright, 
his  method  was  almost  crude  and  rude  in  the  headlong 
straightforwardness  of  its   energetic  simplicity ;  as  an 
artist  in  character,  his  interest  was  intense  but  narrow, 
his  power  magnificent  but  confined ;  as  a  dramatic  poet, 
the  force  of  his  genius  is  great  enough  to  ensure  him  an 
enduring  place  among  tho  foremost  of  the  followers  of 
Shakespeare.  (a.  c.  b.) 

TOURS,  a  town  of  France,  formerly  tho  capital  of 
Touraine,  now  chef-lieu  of  the  department  of  Indre-et- 
Loire,  tho  see  of  an  archbishop,  and  the  headquarters  of 
the  9th  coips  d'arm^e,  lies  145  miles  (by  rail)  south-west 
of  Paris,  on  tho  left  bank  of  tho  Loire,  a  little  abova  tho 
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junction  of  the  Loire  and  Cher.  Many  foreigners,  especi- 
ally English,  livo  at  Tours,  attracted  by  the  town  itself,  its 
mild  climate,  its  beautiful  situation  in  "the  garden  of 
Franco,"  and  the  historic  chateaus  of  the  neighbourhood. 
The  Loire  is  crossed  by  two  suspension  bridges,  by  a  rail- 
way bridge,  and  by  a  fine  stone  bridge,  but  its  waters  too 
often  either  expose  large  stretches  of  sand,  or  come  down 
in  devastating  flood.  Many  of  tho  inhabitants  belong 
to  the  leisured  class,  and  the  town  possesses  societies  of 
science,  art,  and  literature,  of  agriculture,  of  horticulture, 
of  archaeology,  of  medicine,  and  a  library  (50,000  volumes, 
and  1200  MSS.,  including  a  gospel  of  tho  8th  century,  on 
which  the  kings  of  Franco  took  oath  as  honorary  canons 
of  the  church  of  St  Martin).   The  industrial  establishments 


include  four  large  silk  mills,  tho  printing  and  publishing 
works  of  Mamo  (1200  workmen),  manufactories  of  cloth, 
carpets,  filux,  whito  lead,  stained  glass,  boots  and  shoes, 
and  pottery.  A  considerable  trade  is  carried  on  in  wine, 
brandy,  ana  dried  fruits,  and  the  sausages  and  confection- 
ery of  the  town  are  well  kndwn  The  population,  52,209 
in  1881,  was  59,585  in  1686. 

Tours,  under  the  Gauls  the  capital  of  tho  Turones  or  Turont, 
originally  stool  on  the  right  bank  of  the  Loire,  a  little  above  the 
present  village  of  St  Symphorien.    At  first  called  AUimoa,  tho 
town  was  afterwards  officially  known  as  Cmsarodunum.  The 
Romans  removed  the  'own  from  the  hill  whero  it  originally  stood  to 
the  plain  on  the  left  bank  of  the  river.    Behind  the  present  cathe- 
dra), remains  of  the  amphitheatre  (443  feet  in  length  by  394  in 
breadth)  built  towards  the  end  of  the  2d  century  might  till  lately 
be  seen.    Tonrs  became  Christian  about  250  through  tho  preaching 
of  Gatieu,  who  founded  the  bishopric.   The  first  cathedral  was  built 
a  hundred  years  later  by  St  Litorius.    Hie  bishopric  became  an 
archbishopric  when  Gratian  made  Tour*  the  capital  of  Lugdnnensis 
Tertia,  and  about  tho  same  time  the  official  name  of  Csesarodunam 
was  changed  for  that  of  Civita*  Turonorum.    St  Martin,  the  great 
apostle  of  the  Gauls,  was  bishop  of  Tours  in  the  4th  century,  and 
he  was  buried  in  a  aabnrb  which  soon  became  as  important  as  the 
town  itself  from  the  number  of  pilgrims  who  flocked  to  his  tomb. 
Towards  the  end  of  the  4th  century,  apprehensive  of  barbarian  inva- 
sion, the  inhabitants  pulled  down  some  of  their  earlier  buildings  in 
order  to  raise  a  fortified  wait,  the  course  of  which  can  still  be  traced 
In  places.    Their  advanced  fort  of  Larcay  still  overlooks  the  valley 
of  tho  Cher.    Affiliated  to  tho  Armorican  confederation  iu  435,  tho 
town  did  not  fall  to  tho  Visigoths  till  473,  and  the  new  masters 
wero  always  hated.    It  became  part  of  the  FrankUh  dominions 
under  Clovis,  who,  in  consideration  of  the  help  afforded  by  St  Martin, 
presented  the  church  with  rich  gifts  out  of  the  spoils  taken  from 
Alaric,  confirmed  and  extended  its  right  of  sanctuary,  and  accepted 
for  himself  and  his  successors  the  title  of  canon  of  St  Martin.  The 
basiisca,  built  under  Bishop  St  Perpetuus  from  472  to  477,  was  the 
largest  and  finest  church  of  Fraucc,  and  one  of  the  most  important 
built  in  the  West*  during  the  decline  of  tho  Roman  empire  ;  it  is 
said  by  St  Gregory  of  Tours  to  havo  been  160  feet  long,  60  wide, 
and  45  high     It  seems  to  have  been  one  of  the  first  which  had 
an  ambulatory  ronnd  tho  choir.    Tout*  grew  rapidly  in  prosperity 
under  the  Merovingians,  but  abuse  of  the  right  of  sanctuary  led  to 
great  disorder,  an<!  the  church  itself  became  a  hothed  of  crime. 
Charlemagne  re-established  discipline  in  the  disorganized  monastery 
and  set  over  it  the  learned  Alcmn,  who  established  at  Tours  one  of 
the  oldest  public  schools  of  Christian  philosophy  and  theology. 
The  abbey  was  made  into  a  collegiate  church  in  the  11th  century, 
and  was  fur  a  timo  affiliated  to  Cltiny,  but  soon  camo  nnder  the 
direct  rule  of  Rome,  and  for  long  had  bishop*  of  its  own.  The 
suburb  in  which  the  monastery  was  situated  became  as  important 
as  Tours  itself  under  the  name  of  MartinojiolU.    The  Normans, 
attracted  by  its  riches,  pillaged  it  iu  653  and  903.    Strong  walls  were 
erected  from  900  to  910,  and  in  the  12th  century  the  name  was 
changed  to  that  of  Chatcauncuf.    Philip  Augustus  abolished  the  dis- 
orderly commnno  in  1212,  but  the  innumerable  offerings  of  princes, 
lords, and  pilgrims  maintained  the  prosperity  of  the  town  all  through 
the  Middle  Ages.    A  13th-century  writer  speaks  with  enthusiasm  of 
tho  wealth  and  luxury  of  the  inhabitants,  of  the  beauty  and  chastity 
of  the  women,  and  of  tho  rich  shrine  of  the  saint.   A  third  church, 
replacing  one  which  had  been  built  after  the  burning  of  that  of  St 
Perpetuus  in  997,  was  begun  in  1175,  and  finished  in  the  13th 
century.    It  was  374  feet  long  and  85  feet  high,  and  had  live 
towers,  of  which  only  two  remain.    The  rest  of  the  church,  sold 
to  speculators  after  the  Revolution,  disappeared  under  the"  first 
empire.     Of  the  monastic  buildings,  only  a  beautiful  inclosed 
gallery,  built  bv  Battien  Francois,  nephew  of  Michel  Colomb,  in 
the  timo  of  the  Renaissance,  remains,  but  the  streets  which  formerly 
belonged  to  Chateauncuf  show  many  interesting  relics  of  ecclesi- 
astical and  civil  architecture.    About  1130  Archbishop  Hildcvert 
built  a  cathedral  iu  tho  old  Roman  town  itself,  on  the  ruins  of 
those  successively  erected  by  Litorius  and  Gregory  of  Tours.  This 
was  burnt  in  1168  during  the  quarrel  between  Louis  VII.  of  France 
and  Henry  II.  of  England,  the  latter  being  lord  of  Tours  and  count 
of  Anjou.    The  work  was  resumed  in  1175,  but  not  finished  till 
1547.    Part  of  the  towers  belong  to  the  12th  century ;  the  choir  to 
the  13th;  tho  transept  and  first  bays  of  the  nave  to  the  14th;  tho 
remaining  bays,  the  cloister  on  tho  north,  and  the  fine  facade  to 
the  15th  :  and  the  two  Renaissance  towers  (217  feet  and  223  feet) 
to  the  16th.    The  building  is  nevertheless  remarkable  for  the 
harmony  and  regularity  of -its  construction;  specially  noteworthy 
details  aro  tho  triple  western  portal,  the  upper  staircase  of  the 
north  tower,  a  Renaissance  staircase  in  the  cloister,  the  old, wood 
work  in  chestnut-wood,  and  tho  splendid-glass  of  the  13th,  14th 
and  15th  centuries.    A  pretty  little  mausoleum,  built  in  MOT 
by  Jean  Juste,  is  tho  bunal-placs  of  three  young  sons  of  Charlei 
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VIII.  The  archbishop's  palace,  ia  to  the  right  of  the  cathedral, 
with  an  interesting  chapel  of  the  12th  century,  and  an  outside 
pu'.pit  of  the  16th.  During  tho  10th  century  the  Bcnodictino 
abbey  of  St  Julten  was  re-established  by  Archbishop  Theotolon, 
and  a  Romanesque  church  built,  of  which  the  great  square  tower 
°till  remains.  St  Julion  has  a  fino  nave  and  double  aisles;  the 
straight  terminal  wall  has  two  lOth-century  apses  attached.  There 
aro  ifimo  paintings  of  thq  12th  century  under  the  tower. 

The  magnificence  of  Tours  declined  in  tho  14th  century;  it  was 
then  united  to  Ch&tcauncuf  by  a  common  wall,  of  which  an  elegant 
round  tower  (the  Tour  do  Guise)  remain*  near  tho  quay,  and  both 
towns  were  put  under  the  same  government.  The  numerous  and 
long  continued  visits  of  Charles  VII.,  Louis  XI.,  and  Charles  VIII. 
in  Touraine  during'tbe  15th  century  favoured  the  commerce  and 
industry  of  the  town,  thon  peopled  by  "5,000  inhabitants.  To  tho 
flourishing  school  of  art  which  existed  at  tho  Renaissance  are  due 
several  private  houses,  a  fountain,  and  tho  church  of  Notre  Dame 
La  Kiche,  with  splendid  windows  by  Pinaigrier.  An  unimportant 
building,  part  of  a  modern  chateau,  ia  all  that  remains  of  the  royal 
residence  and  magnificent' gardens  of  Plessis-Us-Tours,  where  Louis 

XI.  shut  himself  up  and  died,  the  states  in  1506  proclaimed  I»nis 

XII.  the  father  of  his  people,  and  Henry  III.  and  Henry  of  Navarre 
united  in  1589  against  the  League.  From  that  year  Tours  was 
deserted  by  tho  kings  of  France.  A  fine  bridge  of  fifteen  arches, 
was  built  across  the  Loire  from  1765  to  1777  by  Bayeux.  Thq 
chief  modern  buildings  are  the  theatre,  the  church  of  St  Joseph, 
the  railway  station,  and  a  museum  with  collections  of  antiquities, 
pictures,  pottery,  and  mineralogy.  There  are  also  antiquities  in 
the  museum  of  the  archeological  society  of  Iudre-et-Loire.  Tho 
gardens  and  a  remarkable  portal  of  the  archbishop's  palace,  a 
magnificent  iron  gate  of  the  18th  centnry  in  the- prefecture,  once 
the  convent  of  the  Visitation,  and  the  general  hospital  (1200  beds) 
should  also  be  mentioned.  In  1870  Toura  was  the  seat  of  the 
government  of  tho  national  defence.  Tours*  is  tho  birthplace  of 
tho  heretic  Berengarius,  the  two  marshals  Boucicaut,  the  novelist 
Honor*  de  Balzac,  the  poet  Destoucbes,  tbe  painters  Fouquet  and 
Clouct,  and  Mndame  de  la  Valliore. 

TOUSSAINT  LOUVERTURE,  Pierre  -  Dominique 
(1746-1803),  one  of  the  liberators  of  Hayti,  claimed  to  be 
descended  from  an'  African  chief,  his  father,  a  slave  in 
Hayti,  being  the  chief's  second  son.  Ho  waa  born  20th 
May  1746  at  Breda,  and  was  at  first  surnamed  Breda, 
which  was  changed  to  Louvertnrc  in  token  of  tho  results 
of  his  valour  in  causing  a  gap  in  tho  ranks  of  tho  enemy. 
From  childhood  he  manifested  unusual  abilities,  and  suc- 
ceeded, by  making  the  utmost  use  of  every  opportunity, 
in  obtaining  a  remarkably  good  education.  He  obtained 
the  special  confidence  of  his  master,  and  wa3  made  super- 
intendent of  the  other  negroes  on  tho  plantation.  After 
the  insurrection  of  1791  he  joined  the  insurgents,  and, 
having  acquired  some  knowledge  of  surgery  and  medicine, 
acted  as  physician  to  tho  forces.  His  rapid  rise  in  influ- 
ence aroused,  however,  the  jealousy  of  Jean  Francois,  who 
caused  his  arrest  on  the  ground  of  his  partiality  to  the 
whites.  He  was  liberated  by  the  rival  insurgent  chief 
Bauson,  and  a  partisan  war  ensued,  but  after  the  death 
of  Baisson  he  placed  himself  under  the  orders  of  Jean 
Francois.  Subsequently  he  joined  tho  Spaniards,  but, 
when  the  French  Government  ratified  tbe  Act  declaring  the 
freedom  of  tbe  slaves,  he  came  to  the  aid  of  the  French. 
In  1796  he  was  named  commander-in-chief  of  the  armies 


of  St  Domingo,  but,  having  raised  and  disciplined  a  power- 
ful army  of  blacks,  he  made  himself  master  of  the  whole- 
country,  renounced  tho  authority  of  Franco,  and  announced 
hiaiself  "tho  Buonaparte  of  St  Domingo."  For  further 
details  of  his  career  see  Hayti  (vol.  xi.  p.  545).  Ho  was 
taken  prisoner  by  treachery  on  the  part  of  France,  and  died 
in  the  prison  of  Joux,  near  Besancpn,  27th  April  1S03. 

Soo  M/moirts  writ/en  by  himself,  1853;  Saint-Remy,  Vit  de 
ToussahU  Loureriure,  1850;  Gragnon-Laroste,  Tvussaint  Louver- 
turc,  Gtjj/ral  en  Ckrf  de  VArmu  de  Saint -Dominate  surnommd  U 
Premier  da  A'oirt,  baaed  on  private  papers  of  tho  Louverturo 
family,  1877 

TOWN,  TOWNSHIP.  See  Borough,  City,  Muni- 
cipality, and  United  States,  pp.  731,  827. 

TOWNSHEND,  Charles  Townshend,  Second  Vis- 
count (1674-1738),  a  statesman  of  unsullied  integrity, 
was  tho  eldest  son  of  Horatio,  the  first  viscount,  and  was 


born  in  1674.    He  succeeded  to  the  peerage  in  December 
1687i  and  was  educated  at  Eton  and  King's  College,  Cam- 
bridge.   When  he  took  his  seat  in  tho  House  of  Lords  his 
sympathies  leant  to  Toryism,  but  this  predilection  soon 
fadod  away,  and  in  February  1701-2  it  was  rumoared 
among  tho  courtiers  that  he  would  hold  the  office  of  privy 
seal  in  the  Whig  ministry  which  William  ILL  had  in  view. 
For  some  years  after  the  accession  of  Queen  Anne  he 
remained  without  office,  but  on  29th  September  1707  he 
was  created  captain  of  the  yeomen  of  the  guard,  and  in 
the  same  year  he  waa  summoned  to  the  privy  council,  a 
distinction  renewed  by  the  queen's  two  successors  on  the 
throne.  ,Tho  command  of  the  yeomen  remained  in  his 
hands  until  13th  June  1711,  but  its  responsibilities  did 
not  prevent  him  from  acting  as  joint  plenipotentiary  with 
tho  duke  of  Marlborough  in  the  peace  negotiations  with 
France  which  were  carried  on  at  Gertruydenbcrg,  near 
Breda,  or  from  serving  as  ambassador  extraordinary  at  The 
Hague  congress  (2d  May  1 709-26th  March  1 7 1 1 ).  Town- 
shend  was  hign  in  favour  with  Georgo  L,  and  on  that 
king's  arrival  at  The  Hague  in  September  1714  he  pub- 
lished the  appointment  of  Townshend  as  secretary  of  state 
for  the  southern  department,  and  entrusted  to  bis  new 
minister  tho  privilege  of  nominating  his  own  colleague. 
Horace  Walpole,  his  brother-in-law.  and  private  secretary, 
recommended  Stanhope  for  tho  vacant  post,  and  Stanhope 
was- duly  appointed.  -Townshend  did  not  neglect  to  avail 
himself  of  tho  advantages  afforded  by  his  attendance  on 
the  king,  and  before  the  arrival  of  George  L  in  England 
he  had  obtained  complete  ascendency  both  over  his  mind 
and  the  dispositions  of  the  advisers  by  whom  his  line  of 
conduct  was  generally  determined.    The  policy  of  the  new 
ministers  at  home  and  abroad  lay  in  the  promotion  of 
peace.    With  this  object  they  endeavoured  to  limit  the 
charges  against  their  predecessor  Harley,  Lord  Oxford,  to 
high  crimes  and  misdemeanours.    To  gain  this  end  thej 
brought  about,  in  1716,  an  alliance  between  those  ancient 
rivals  in  arms,  France  and  England.    In  spite  of  their 
success,  their  influence  was  gradually  undermined  by  the 
intrigues  of  Lord  Sunderland  and  by  the  discontent  of  the 
Hanoverian  favourites,  who  deemed  the  places  and  the 
pensions  which  they  had  gained  an  insufficient  reward  for 
their  exertions.    In  October  1716  Stanhope  accompanied 
the  king  on  his  journey  to  Hanover,  and  during  this  visit 
was  seduced  from  his  allegiance  to  his  colleagues  by  the 
wily  Sunderland,  who  had  ingratiated  himself  into  tho  royal 
favour.    George  1.  was  induced  to  believe  that  Townshend 
and  Walpole  were  caballing  with  the  prince  of  Wales,  and 
were  forming  designs  against  the  royal  authority.  Town 
abend  was  dismissed  in  December  1716  from  his  place  of 
secretary  of  state,  and  was  offered  in  lieu  thereof  the 
splendid  banishment  of  lord-lieutenant  of  Ireland,  a  gilded 
sinecure  which  he  at  first  contemptuously  declined  and 
only  condescended  ultimately  to  accept  on  the  condition 
that  he  was  not  required  to  set  foot  on  Irish  soil.  His 
latent  spirit  of  hostility  to  this  arrangement  quickly  devel- 
oped into  open  antagonism,  and  in  March  1717  Townshend 
was  dismissed  from  his  position.    At  the  close  of  May 
1720  a  partial  reconciliation  took  place  between  the  op- 
posing Whig  sections  of  Stanhope  and  Townshend.  The 
latter  wan  readmitted  into  the  ministry  as  lord  president  ot 
the  council  (1 1th  June  1720),  and  his  devoted  relation  and 
collcaguo  Sir  Robert  Walpole  became  paymaster-general 
When  the  South  Sea  Bubble  burst,  the  fortunes  of  the 
principal  members  of  the  ministry  shared  in  the  misfortune 
of  the  schemo  which  they  had  promoted    -Stanhope,  in  a 
paroxysm  of  passion  during  a  heated  debate,  broke  a  blood- 
vessel, and  Sunderlaud,  though  acquitted  of  the  charge  of 
personal  corruption,  was  forced  to  retire  into  private  life. 
The  withdrawal  of  these  statesmen  assigned  to  their  rivals 
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the  chief  prizes  in  the  state:  Townshend  became  (10th 
February  1721)  secretary  of  state,  and  Walpole  gained  the 
position  of  first  lord  of  the  treasury  and  chancellor  of  the 
exchequer.  The  death  of  Gcorgo  1.  threatened  a  change 
of  advisers,  but  the  dismay  of  tho  new  king's  favourite. 
Spencer  Compton,  at  being  called  upon  to  draw  up  the 
royal  speech,  led  to  the  old  ministers  of  the  crown  being 
retained  in  their  places.  What  the  attacks  of  the  opposi- 
tion could  not  effect,  the  internal  strife  of  the  administra- 
tion accomplished.  Townshend  was  of  a  proud,  impetuous 
disposition,  born  with  a  nature  more  accustomed  to  rule 
than  to  obey.  His  family  had  for  several  generations 
stood  higher  in  the  social  life  of  Norfolk  than  Walpolo's 
progenitors,  and  when  he  himself  attained  to  distinction  in 
politics  his  position  as  a  member  of  the  Upper  House  was 
greater  than  that  enjoyed  by  his  friend  in  the  Commons. 
As  the  power  of  the  Lower  House  increased,  and  as 
Walpolo  became  more  and  more  the  object  of  tho  attacks 
of  tho  Tories,  the  pre-eminence  of  Townshend  passed  from 
him.  So  long,  to  use  the  witty  remark  of  Sir  Robert 
Walpole,  as  the  firm  was  Townshend  and  Walpole,  things 
went  well  with  them,  but  when  the  positions  were  re- 
versed jealousies  arose  between  the  partners.  The  grow- 
ing alienation  was  hastened  by  the  death,  in  1726,  of 
the  secretary's  wife,  the  sister  of  Walpole.  At  the  close 
of  1729  Townshend  endeacoured  to  obtain  the  appoint- 
ment of  his  old  and  attached  friend,  Lord  Chesterfield,  as 
his  fellow  secretary  of  state,  and  the  failure  of  the  attempt 
brought  about  a  fierce  scene  between  Walpole  and  himself. 
They  broke  out  into  passionate  words,  seized  one  another 
by  their  coat-collars,  and  would  have  come  to  blows  had 
they  not  been  prevented  by  their  friends  who  were  pre- 
sent After  this  outbreak  of  passion  further  co-operation 
was  impossible,  and  Townshend,  having  the  good  cense 
to  recognize  the  position,  retrred  into  private  life  on  15th 
May  1730.  Tho  chief  domestic  events  of  his  ministry 
were  the  impeachment  of  Bishop  Atterbury,  the  partial 
restoration  of  Lord  Bolingbroke,  and  the  troubles  ir>  Ireland 
over  the  granting  to  a  man  called  Wood  of  a  patent  for 
coining  pence.  Its  concluding  act  was  the  signing  of  the 
treaty  of  Seville  (9th  November  1729).  Townshend  died 
cf  apoplexy  21st  June  1738. 

TowB>hend  >u  slow  in  forming,  bat  rcsoluto  in  adhoring  to, 
his  opinion,  and,  liko  tnnit  ether  men  of  that  stamp,  was  impatient 
of  contradiction.  His  manner*  havo  been  stykd  "coarse,  rustic, 
and  seemingly  brutal,"  but  theso  defect*  were  not  visible  in  his 
domestic  life.  Never  Old  minister  leave  office  with  cltauer  hands ; 
he  diil  not  add  one  acre  to  his  estato  nor  leave  large  fortunes  to  his 
younger  children. 

TOWNSHEND,  Charles  (1725-1767),  a  politician 
ever  to  be  remembered  as  the  embodiment  of  wit  and  in- 
discretion, was  the  second  son  of  Charlej,  third  Viscount 
Townshend,  who  married  Audrey,  the  daughter  and  heiress 
of  Edward  Harrison  of  Ball's  Park,  near  Hertford,  a  lady 
who  rivalled  her  son  in  brilliancy  of  wit  and  frankness 
of  expression.  Clmrles  was  born  29th  August  1725,  and 
was  sent  for  his  education  to  Lcyden  and  Oxford  At  tho 
Dutch  university,  whero  he  matriculated  27th  October 
1745,  he  associated  with  a  small  knot  of  English  youths, 
afterwards  well  known  in  various  circles  of  life,  among 
whom  were  Askew,  the  book-collector,  Dowdeswell,  his 
subsequent  rival  in  politics,  Wilkes,  tho  witty  and  un- 
principled reformer,  and  Alexander  Carlyle,  tho  genial 
Scotchman,  who  devotes  some  of  the  pages  of  his  Autobio- 
graphy to  chronicling  tbeir  sayings  and  their  doings.  Ho 
represented  Great  Yarmouth  in  parliament  from  1747  to 
1761,  when  he  found  a  seat  in  tho  treasury  borough  of 
Harwich.  Public  attention  was  first  drawn  to  his  abilities 
in  1753,  when  he  delivered  a  lively  attack,  as  a  younger 
son  who  might  hope  to  promote  his  advancement  by  allying 
himself  in  marriage  to  a  wealthy  heiress,  against  Lord 


Hardwicke's  marriage  bill.    Although  this  measure  passed 
into  law,  he  attained  this  object  in  August  of  the  follow- 
ing year  by  marrying  Caroline,  the  eldest  daughter  of  the 
second  duke  of  Argyte  and  the  widow  of  Francis,  Lord 
Dalkeith,  the  eldest  son  of  the  second  duke  of  Buccleugh. 
j  In  April  1751  Townshend  was  transferred  from  the  posi- 
tion of  a  member  of  the  Board  of  Trade,  which  he  had 
l  held  from  1749,  to  that  of  a  lord  of  the  admiralty,  but 
j  at  the  close  of  1755  his  passionate  attack  against  the 
policy  of  the  ministry,  an  attack  which  shared  in  popular 

•  estimation  with  the  scathing  denunciations  of  Pitt,  the 
supreme  success  of  Single-Speech  Hamilton,  and  the  hope- 
less failure  of  Lord  Chesterfield's  illegitimate  son,  caused 
his  instant  dismissal.  In  the  administration  which  was 
formed  in  December  1756,  and  which  was  ruled  by  Pitt, 
the  lucrative  office  of  treasurer  of  tho  chamber  was  given 
to  Townshend,  and  in  the  following  spring  he  was  sum- 
moned to  the  privy  council.  With  the  accession  of  the 
new  monarch  in  1760  this  volatile  politician  transferred 
his  attentions  from  Pitt  to  tho  young  king's  favourite,  Bute, 
and  when,  at  the  latter's  instance,  several  changes  were 
mado  in  tho  ministry,  Townshend  was  promoted  to  the 
post  of  secretary  of  war.  In  this  place  he  remained  after 
tho  great  commoner  had  withdrawn  from  the  cabinet,  but 
in  December  1762  he  threw  it  up.  Bute,  alarmed  at  the 
growth  in  numbers  and  in  influence  of  his  enemies,  tried 
to  buy  back  Townshend's  co-operation  by  sundry  tempting 
promises,  and  at  last  secured  his  object  in  March  1763 
with  the  presidency  of  the  Board  of  Trade.  When  Bute 
retired  and  George  Grenville  accepted  the  cares  of  official 
life,  tho  higher  post  of  first  lord  of  the  admiralty  fell  to 
Townshend's  lot,  but  with  his  usual  impetuosity  he  pre- 
sumed to  designate  one  of  his  satellites  to  a  place  under 
him  at  the  board,  and  the  refusal  to  accept  the  nomination 
led  to  his  exclusion  from  the  new  administration.  While 

I  in  opposition  his  mind  was  swayed  to  and  fro  with  con- 
I  dieting  emotions  of  dislike  to  the  head  of  the  ministry  and 

•  of  desire  to  share  in  the  spoils  of  office.  The  latter  feeling 
I  ultimately  triumphed  ;  he  condescended  to  accept  in  the 
!  dying  days  of  Greuville's  cabinet,  and  to  retain  through 

the  "  lutestring  "  administration  of  Lord  Rockingham, — 
"  pretty  summer  wear,"  as  Townshend  styled  it,  "  but  it 
will  never  stand  the  winter," — the  highly-paid  position  of 
paymaster-general,  refusing  to  identify  himself  more  closely 
S  with  its  fortunes  as  chancellor  of  the  exchequer.  The 
position  which  he  refused  from  the  hands  of  Lord  Rocking- 
ham he  was  forced  to  accept  from  the  imperious  Pitt 
(August  17C6),  and  a  few  weeks  later  his  urgent  appeals 
to  the  great  minister  for  increased  power  were  favourably 
answered,  and  he  was  admitted  to  the  inner  circle  of  the 
cabinet.  Dowdeswell,  his  predecessor  at  the  exchequer, 
resented  his  removal  for  his  brilliant  rival.  Tho  new- 
chancellor  proposed  the  continuance  of  the  land  tax  at 
four  shillings  in  the  pound,  while  be  held  out  hopes  that 
it  might  be  reduced  next  year  to  three  shillings,  where- 
upon his  predecessor,  by  the  aid  of  the  landed  gentlemen, 
carried  a  motion  that  the  reduction  should  take  effect  at 
once.  This  defeat  proved  a  great  mortification  to  Lord 
Chatham,  and  in  his  irritation  against  Townshend  for  this 
blow,  as  well  as  for  somo  acts  of  insubordination,  he 
meditated  the  removal  of  his  showy  colleague.  Before 
this  could  be  accomplished  Chatham's  mind  became  im- 
paired by  some  mysterious  malady,  and  Townshend,  who 
was  the  most  determined  and  influential  of  his  colleagues, 
swayed  the  ministry  as  ho  liked.  His  wife  was  created 
(August  1767)  Baroness  Greenwich,  and  his  brother  was 
made  lord-lieutenant  of  Ireland.  He  himself  delivered  in 
the  House  of  Commons  many  speeches  unrivalled  in 
parliamentary  history  for  wit  and  recklessness;  and  one  of 
them  still  lives  in  history  as  the  "  champagne  speech," 
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His  last  act  was  to  pass  through  parliament  resolutions 
which  even  his  colleagues  deprecated  in  the  cabinet,  for 
taxing  several  articles,  such  as  glass,  paper,  and  tea,  on 
their  importation  into  America,  which  he  estimated  would 
produce,  the  insignificant  sum  of  £40,000  for  the  English 
treasury,  and  which  shrewder  observers  prophesied  would 
lead  to  tho  loss  of  the  American  colonies.  Shortly  after 
this  event  he  retired  to  his  wife's  country  seat  in  Oxford- 
shire, where  he  died  on  4th  September  1767,  from  a  fever 
which  he  had  neglected. 

The  universal  tribute  of  Townshend's  colleagues  allows  him  the 
possession  of  boundless  wit  »rnl  ready  eloquence,  set  off  by  perfect 
melody  of  intonation,  but  marred  by  an  unexampled  lack  of  judg- 
ment and  discretion.  Ho  shifted  his  ground  in  politics  with  every 
now  moon,  and  the  world  fastened  on  him  the  nickname,  which  he 
himself  adopted  in  hia  "champagne"  speech,  of  the  Weathercock. 
His  olficial  knowledge  was  considerable ;  and  it  would  bo  unjust  to 
his  memory  to  ignore  the  praises  of  his  lonU'mporaries  or  his 

frofonnd  knowledge  of  his  country's  commercial  interests.  The 
Ioum)  of  Commons  recognized  iu  him  its  spoilt  child,  and  Burke 
happily  said  that  "ho  never  thought,  did,  or  said  anything "  with- 
out judging  its  effect  on  his  fellow-members.  Charles  Townsbend 
is  the  subject  of  a  memoir  by  Sir  Percy  Fitzgerald. 

TOXICOLOGY.    See  Poisons. 

TRACHIS,  a  city  of  ancient  Greece,  at  the  foot  of 
Mount  G2ta,  a  little  to  the  north-west  of  Thermopylae. 
As  commanding  the  approach  to  Thermopylaj  from  Thes- 
saly,  it  was  a  place  of  great  military  importance.  Accord- 
ing to  Homer,  it  was  one  of  the  places  subject  to  Achilles, 
and  was  famed  in  legend  as  the  Bcene  of  Hercules's  death — 
an  event  which  forms  tho  subject  of  Sophocfcs'a  play  The 
Trachitiian  Womtn.  In  historical  times  it  first  attained 
importance  on  the  foundation  of  Heraclea  by  the  Spartans 
in  426  n.c.  The  Thcssalians,  jealous  of  the  establishment 
of  a  Spartan  outpost  on  their  borders,  attacked  Heraclea, 
and  in  120  tho  Heracleots  were  defeated  by  them  with 
heavy  loss.  In  the  winter  of  409-8  Heraclea  sustained 
another  disastrous  defeat.  In  395  the  Thebans  expelled 
the  Spartans,  and  restored  the  city  to  the  old  Trachinian 
and  CEt;ean  inhabitants.  In  later  tiroes  Heraclea  was  one 
of  the  mainstays  of  the  vEtolian  power  in  northern  Greece. 
In  191'  B.C.,  after  the  defeat  of  Antiochus  at  Thermopylae, 
Heraclea  was  begged  and  taken  from  tho  yEtolians  by 
the  Romans  under  the  consul  Acilius  Glabrio.  From  Livy's 
account  of  the  siege  (xxxvi.  24),  it  appears  that  the  citadel 
was  outside  the  town,  which  lay  on  the  low  ground  be- 
tween the  rivers  Karvunaria  (Asopus)  and  Mavra-Neria 
(Melas).  There  are  still  traces  of  the  citadel  on  a  lofty 
rock  above. 

TRACT  SOCIETIES  are  associations  for  publishing 
or  circulating  religious  treatises  or  books.  Tho  circulation 
of  short  treatises  for  the  promotion  of  Christian  know- 
ledge is  older  than  the  invention  of  printing.  Wickliffe, 
for  instance,  was  a  great  writer  and  circulator  of  tracts, 
employing  his  Oxford  friends  and  pupils  to  multiply 
copies.  So  was  Luther  in  his  day,  with  the  help  by  that 
time  of  printer  and  bookseller.  In  later  times  John  Wesley 
was  a  busy  worker  in  this  way;  and  Hannah  More,  from 
her  own  pen,  produced  what  were  known  as  the  "  Cheap 
Repository  Tracts,"  highly  lauded  by  Bishop  PortcuR, 
and  widely  used  towards  the  close  of  the  18th  century. 
Before  this  time  there  had  been  efforts  of  associated 
labour  for  the  same  object,  a  "  book  society  for  promoting 
religious  knowledge  among  the  poor "  having  been  estab- 
lished in  1750.  A  similar  society  was  formed  at  Edin- 
burgh in  1793.  But  it  was  at  tho  close  of  the  century,  in 
1799,  that  there  was  founded  in  London  the  Religious 
Tract  Society,  an  institution  unparalleled  in  the  extent 
and  variety  of  its  operations,  and  the  parent  of  numerous 
societies  in  different  parts  of  theempire  as  well  as  in  the 
United  States  and  on  the  continent  of  Europe.  There  are 
other  associations  with  kindred  objects,  but  in  connexion 


with  particular  ecclesiastical  systems.  Thus  the.  tract 
department  of  tho  Christian  Knowledge  Society  is  specially 
connected  with  the  Church  of  England ;  and  the  Wesleyans, 
Baptists,  and  other  denominations  have  their  own  tract 
societies.  The  Church  of  Rome  also  has  now  similai 
associations.  The  Religious  Tract  Society  is  alone  in  being 
confined  to  the  diffusion  of  religious  truth  common  to  all 
Protestant  Christians,  to  the  exclusion  of  topics  touched 
by  ecclesiastical  divisions.  This  catholicity  is  secured  by 
the  fundamental  rules  of  tho  society,  and  by  its  managing 
committee  being  composed  half  of  Churchmen  and  half  of 
Nonconformists  of  all  denominations. 

A  brief  statement  of  the  proceedings  of  the  Religious  Tract 
Society,  as  presented  in  its  latest  annual  Report,  will  best  serve  to 
show  tho  general  objects  and  Derations  of  all  such  organizations, — 
any  special  or  varied  action  elsewhere  adopted  being  noted  as  w? 
proceed.  Th*  main  object  of  the  society  is  the  preparation  and 
publication  of  religious  literature.  At  first  this  consisted  mostly 
of  tracts  and  small  treatises.  After  a  time  larger  books  were  pub- 
lished, including  ttx'xti  of  reprinted  works  of  tl.e  early  Reformer) 
and  English  Protestant  theologians  and  Biblical  expositors,  and 
also  books  on  common  subjects  treated  in  a  religious  spirit.  The 
society  also  issues  magazines  for  all  classes.  Four  of  these  period- 
icals, the  Leisure  Hour,  the  Sunday  at  Horn*,  the  Boyl'  Own  Paper, 
and  the  GirW  Chen  Paper,  have  a  united  circulation,  including 
monthly  parts  and  yearly  volumes,  of  nearly  600,000  numbers 
•Weekly,  or  abovo  30  millions  in  tho  year.  The  total  annual  issue, 
including  books,  tracts,  &c,  at  home  and  abroad,  is  nearly  86 
millions. 

The  distribution  of  this  is  chiefly  through  the  ordinary  channels 
of  tradi>,  with  the  exception  of  the  tracts,  which  are  circulated  by 
home  and  foreign  missionary  societies,  and  various  agencies  public 
and  private.  Almost  every  missionary  agency  is  indebted  to  the 
Religious  Tract  Society  for  tho  work  carried  on  through  the  press. 
Grant*  are  made,  eiclitr  free  or  as  nearly  as  possible  at  cost  price; 
and,  when  it  is  advisable  to  produce  publications  at  fore ign  stations, 
grant*  of  paper  and  other  material,  as  well  as  money  payments, 
are  voted.  The  publications  are  in  almost  every  tongue,  tho  list 
containing  works  in  174  languages  and  dialects. 

The  funds  for  this  large  and  varied  work  come  partly  from 
dotations,  subscriptions,  and  legncios,  but  chiefly  from  the  profits 
of  the  sales  of  the  society's  publications.  The  total  missionary 
and  evangelistic  expenditure  in  the  year  ending  March  31,  1856, 
amounted  to  £47,722,  of  which  £19,019  was  supplied  from  the  trade 
funds,  which  have  also  borne  the  ontire  cost  of  management,  both 
of  the  business  and  missionary  departments.  The  total  amount 
received  from  sales,  subscriptions,  and  all  other  sources  was 
£212,731,  lis.  8d. 

The  American  Tract  Society  and  sotno  of  the  Continental 
societies  undertake  the  distribution  as  well  as  the  production  of 
tracts  and  books,  by  means  of  paid  colporteurs  and  other  agents. 
Tho  Continental  societies  produce  most  of  their  own  books  arid" 
trsctt,  aided  largely  by  grants  of  money  and  paper  from  the 
Religious  Tract  Society. 

TRACTION,  Electric  The  driving  of  vehicles  by- 
electricity  was  made  commercially  practicable  by  the  in- 
vention of  the  dynamo-electric  machine,  which  gave  a 
ready  means  of  producing  electrical  energy  by  the  expendi- 
ture of  mechanical  work,  and  by  tho  further  discovery  that 
the  function  of  the  dynamo  could  be  reversed, — that  it 
was  capable  of  acting  efficiently  as  a  motor  to  do  mechan- 
ical work  when  supplied  with  energy  in  tho  electrical 
form.  Experiment  has  shown  that  when  a  dynamo  is 
used  to  produce  an  electric  current,  which,  in  its  turn, 
drives  another  dynamo  serving  as  a  motor,  the  double  con- 
version of  energy  may  be  performed  with  no  very  serious 
loss. .  In  favourable  cases,  when  the  dynamo  and  motor 
are  close  together,  the  motor  will  yield  more  than  60  per 
cent  of  the  work  which  is  spent  in  driving  the  dynamo. 
When  they  aro  far  apart  there  is  an  additional  loss,  due  to 
the  resistance  of  the  conductor  which  connects  them,  and 
a  further  loss  due  to  its  imperfect  insulation.  The  use  ol 
high  electromotive  force,  which  reduces  the  first  of  these, 
tends  to  increase  the  second  ;  it  is,  however,  practicable 
to  keep  both  within  reasonable  limits.  .  Early  attempts  to 
apply  electricity  to  traction  were  made  by  Robert  David- 
son, who  placed  an  electromagnetic  locomotive  on  the 
Edinburgh  and  Glasgow  Railway  in  1337,  and  by  Jacobi 
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of  St  Petersburg,  who  propelled  a  boat  on  the  Neva  in 
1839  by  *u  electromagnetic  engine  driven  by  a  battery 
of  Grove's  colls.  The  inefficiency  and  bulkiness»of  early 
electromotors,  and  the  coat  of  producing  electric  energy 
when  a  galvanic  battery  was  the  source,  made  it  impossible 
for  electricity  under  such  conditions  as  these  to  compete 
with  other  methods  of  traction.  A  good  battery  using 
zinc  as  the  active  metal  consumes  from  1  to  2  lb  of  zinc 
per  hour  per  horse-power  developed  ;  a  good  steam-engine 
consumes  from  2  to  3  lb  of  coal  in  doing  the  same  amount  of 
work,  and  the  cost  of  zinc  is  about  fifty  times  that  of  coal. 
Hence,  notwithstanding  modern  improvements  in  electro- 
motors, the  cost  of  producing  mechanical  power  by  means 
of  electricity,  whea  a  zinc-consuming  battery  is  the  source, 
is  still  prohibitive. 

The  earliest  practical  electric  railway  was  constructed  at 
tbe  Berlin  exhibition  of  1879  by  Dr  Werner  Siemjns.  At 
one  station  was  a  dynamo  driven  by  a  steam-engine.  The 
current  was  conducted  to  the  moving  car  through  a  special 
rail  placed  between  the  ordinary  raib  and  insulated  from 
the  ground  by  blocks  of  wood.  From  this  rail  it  passed 
through  a  motor-dynamo  on  the  car,  and  the  ordinary  rails 
completed  the  circuit.  Electrical  contact  with  the  ordinary 
rails  was  made  by  the  wheels,  and  with  the  central  rail 
by  a  pair  of  brushes  made  of  copper  wire  which  rubbed 
against  its  sides.  Spur-wheels  wero  used  to  connect  the 
motor  shaft  with  the  wheels  and  to  effect  a  suitable  reduc- 
tion of  speed.  The  line  was  half  a  mile  long  and  of  2-feet 
gauge.  The  motor  developed  about  3J  horse-power,  and 
was  carried  by  a  separate  truck,  forming  a  locomotive 
which  drew  a  car  with  20  passengers  at  a  speed  of  from  4 
to  7  miles  an  hour. 

The  success  of  the  Berlin  experiment  was  complete,  and 
Messrs  Siemens  followed  it  up  in  1881  by  tho  construction 
of  a  permanent  electric  tramway,  14  miles  in  length,  at 
Lichterfelde,  which  has  now  (1887)  been  in  continuous 
operation  for  six  years.  At  Lichterfelde  the  ordinary 
rails,  insulated  by  wooden  sleepers,  are  the  only  con- 
ductors. Where  roads  cross  the  lino  the  rails  are  cut  out 
of  circuit,  and  tho  current  is  carried  past  the  gap  by 
underground  cables,  but  switches  are  provided  by  which 
the  current  can  be  sent  into  the  insulated  sections  if  re- 
quired. Each  car  takes  24  passengers,  and  runs  at  a  speed 
of  12  miles  an  hour.  There  is  uo  separate  locomotive,  the 
motor-dynamo  being  on  the  car  it-self.  In  1882  Messrs 
Siemens  constructed  an  electric  tramway  in  tho  mines  of 
Zankerode,  in  Saxony,  and  built  for  it  a  locomotive  able  to 
draw  8  tons  at  a  speed  of  7^  miles  an  hour.  Overhead 
conductors  were  employed,  consisting  of  a  pair  of  insulated 
1-shapod  rails  fixed  to  the  roof  of  the  workings  ;  the 
Current  was  conveyed  to  and  from  the  locomotive  by  means 
of  a  pair  of  contact  carriages  sliding  on  theso  conductors, 
and  connected  with  the  car  by  short  flexible  cables.  A 
similar  line  was  opened  in  1883  at  the  Uohenzollem  col- 
liery in  Upper  Silesia. 

The  same  year  witnessed  the  completion  of  another 
pioneer  undertaking  of  the  first  imjiortance,  an  electric 
tramway  6  miles  long  connecting  Portrush  and  Bushmills, 
in  the  north  of  Ireland.  Here  tho  insulated  conductor  is 
a  special  rail,  carried  alongsido  of  tbe  lino  on  wooden  jiosts 
at  a  height  of  1 J  feet  above  the  ground.  Contact  is  made  ] 
by  springs  shaped  liko  carriage-springs,  which  project  from 
one  side  of  the  car  at  both  euds,  so  that  the  length  of  the 
car-  enables  continuous  contact  to  be  maintained  at  cross- 
roads, where  there  are  gaps  in  the  conducting  rail,  past 
which  the  current  is  taken  by  underground  cables.  Tho 
ordinary  rails  serve  as  return  conductors.  The  dynamos 
are  driven  by  turbines  at  a  station  nearly  a  mile  distant 
from  the  line ;  they  supply  a  current  of  100  amperes 
with  an  electromotive  forco  of  250  volts.    Tho  motors  are 


I  placed  on  passenger  cars  ;  their  speed  is  regulated  by 
means  of  resistance  coils,  which  the  driver  of  the  car 
switches  into  the  circuit.  A  similar  tramway,  3  miles 
long,  connecting  Bessbrook  and  Newry,  was  opened  in 
1885 ;  there  also  water- power  is  made  use  of  to  drive 
the  generating  dynamos.  Ou  these  lines  the  train  usu- 
ally consist*  of  a  motor  car  with  passengers,  followed  by 
two  or  three  goods  waggons,  and  the  whole  working  ex- 
penses are  from  3d.  to  4d.  per  train-mile.  The  speed  is 
10  miles  an  hour. 

Amongst  early  electrical  railways  Mr  Volk's  short  lino 
on  tho  beach  at  Brighton  deserves  mention.  There  the 
rails  themselves  act  as  conductors,  and  are  insulated  only 
by  wooden  sleepers  lying  on  the  shingle.  Tho  lino  has 
been  in  operation  since  1883,  with  a  working  expense  of 
only  2d.  per  car-mile. 

Other  English  and  Continental  liues  will  be  referred  to 
later  ;  it  is,  however,  in  America  that  electrical  traction 
has  hitherto  found  its  widest  development.  In  1880  Mr 
i  Edison  ran  an  electric  locomotive  on  an  experimental  track 
near  his  laboratory  at  Menlo  Park.  Soon  after  the  Chicago 
exhibition  of  1883,  at  which  an  electric  railway  was  shown 
in  action,"  a  largo  number  of  permanent  lines  were  estab- 
i  lished.  There  are  now  more  than  twenty  electrical  tram- 
ways at  work  in  the  United  States,  under  the  patents  of 
Edison,  Field,  Daft,  Van  Dcpoelc,  Sprague,  and  others. 
Many  more  lines  are  projected,  and  experiments  are  in 
progress  on  the  application  of  electrical  traction  on  a  largo 
scale  to  the  elevated  railways  of  New  York. 

In  all  the  instance*  which  have  be* n  referred  to  above,  electricity  Electric 
is  employed  as  a  meaus  of  transmitting  power  as  it  is  wanted  from  traction 
a  generating  itation  to  the  can.,  through  a  conductor  extending  by  storage 
along  tho  track.    Another  method  of  effecting  electric  traction  is  batteries, 
to  carry  a  store  of  energy  ou  the  car  or  on  a  special  locomotive,  by 
using  secondary  batteries  which  aie  charged  from  timo  to  time  at 
the  generating  station.    This  system,  which  was  introduced  in 
England  by  Mr  ltcckemaun  and  on  the  Continent  by  M.  Julien, 
has  been  successfully  employed  on  several  lines. 

The  system  of  storage,  by  menus  of  secondary  batteries,  has  the 
reat  advantage  over  the  system  of  transmission  through  a  con- 
uctor  that  it  makes  each  car  independent  and  that  it  is  applicable 
to  ordinary  tramway  line*.  As  regards  economy  of  power,  we  have 
in  tho  storage  system  a  more  complex  series  of  transformation  of 
energy,  uud  therefore  a  larger  number  of  items  of  loss.  In  both 
systems  alike  we  have  a  certain  loss  of  euergy  at  the  dynamo  and  at 
the  motor.  A  secondary  battery  yields  in  tbe  electrical  form  only 
about  70  per  cent,  of  the  energy  given  to  it.  In  comparing  the  two 
methods,  the  loss  which  this  involves  has  to  be  set  ofl"  against  that 
which  occurs  in  the  transmission  system  in  the  process  of  conduc- 
tion, an  item  which  may  bo  very  small  in  favourable  coses,  but  which 
becomes  lurgo  when  there  are  m.iny  ears  to  be  driven,  when  the 
hue  is  long,  and  when,  owing  to  the  use  of  on  exposed  conductor, 
the  electromotive  force  has  to  be  kept  low.  Under  average  con- 
ditions  it  is  probable  that  the  conductor  system  has  a  slight  ad- 
xuntnge  over  the  other  in  this  respect,  but  the  difference  is  not 
material,  especially  as  the  cost  of  power  is  a  comparatively  small 
part  of  tho  whole  working  expense  of  a  line.  The  diflerenco  is 
slightly  affected  by  the  fact  that  in  the  storage  system  there  is  an 
extra  weight  to  be  curried— namely,  the  batteries— amounting  to 
about  |  or  |  of  the  whole  weight,  and  the  tractive  force  required  to 
overcouio  friction  is  increased  in  a  corresponding  degree.  A  serious 
objection  to  tho  stoiage  system  is  tho  probnblo  cost  of  renewing 
batteries.  In  respect,  however,  both  of  durability  and  of  power 
(in  relation  to  weight)  secondary  batteries  have  of  late  undergone 
a  marked  improvement:  and  it  is  likely  that  the  storage  system 
will  prove  the  most  applicable  to  tramways  in  citv  streets,  where 
conductors  on  the  level  of  the  road  are  impracticable  and  overhead 
conductors  would  not  be  permitted. 

Tho  existing  methods  of  electrical  traction  as  applied  to  tramways  Olassiuc  i 
may  be  classified  as  follows: —  tion  of 

I.  Motor  driven  by  storage  batterien,  the  batteries  and  motor  system*, 
being  carried  either  (a)  in  the  car  itself  or  (6)  on  a  separate  truck 
forming  a  locomotive.  Iicckenzaun's  and  Julien's  cars,  in  which 
the  batteries  are  under  the  seats,  are  examples  of  tho  first  plan, 
which  is  in  operation  ou  lines  at  Antwerp,  Hamburg,  Brussels,  and 
New  York.  Mr  Elieson's  tramway  locomotive  working  in  London 
on  tho  North  Metropolitan  tramways  is  an  example  of  the  second 
pl«u.  It  is  obviously  preferable,  when  space  can  be  found  ou  tho 
car  itself  for  the  motor  and  l«att.  :ies,  to  place  them  there  rather 
than  on  a  separate  truck.    When  a  separate  locomotive  «  used  it 
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must  bo  hoary  enough  to  grip  the  Tail*,  and  the  whole  weight  to  be 
drawn  U  then  considerably  greater.1 

U.  Conductor  systems,  which  may  be  classified  thus:— 

(a)  Those  using  the  ordinirv  rails  as  the  only  conductors.  The 
lines  at  LicdiUrfeFde  and  Brighton,  already  mentioned,  aro  eiam- 
ples  of  this  plan,  which  U  ciuite  inapplicable  where  the  raili  are  laid 
flush  with  the  roadway  as  tn  city  street*. 

(t)  Th.4»e  using  a  third  (insulated).rail,  abovo  ground.  To  this 
class  belong  the  I'ortrush,  the  Bcssbrook,  and  several  American 
lines.    This  plan,  like  tho  last,  is  not  spplicable  to  city  streets. 

(e)  Those  using  one  (or  in  some  cases  two)  oTerhead  conductors. 
A  line  of  this  type  has  been  successfully  worked  between  Modling 
and  Hinterbnihl,  near  Yirnna,  and  another  between  Frankfort  and 
Offenbach,  both  sinco  1884,  at  a  cost  of  about  3$d.  per  car-mile. 
The  conductors  consist  of  slotted  tubes  1  inch  in  bore  supported  on 
posts  18  feet  high  and  staved  by  wires  at  intermediate  points  to 
keep  them  from  sagging.  The  contact  carriages  sre  pistons  sliding 
in  the  tubes.1  The  Daft  lines  at  Baltimore  and  other  places  in 
America,  and  the  Van  Depoele  lines,  of  which  some  30  miles  are  in 
operation,  are  mostly  worked  by  incaus  of  overhead  conductors. 

(tt)  Those  using  underground  conductors  in  a  slotted  channel  or 
conduit.  This  system,  which  has  the  obvious  advantage  that  the 
conductor  is  placed  entirely  cut  of  tho  nay  of  street  tnilne,  has  been 
introduced  at  Black  (>ool  by  sir  Holroyd  Smith,  aud,  in  America, 
at  Cleveland  by  Messrs  Bentley  and  Knight  aud  at  Philadelphia  by 
Mr  Schlesingcr.  In  the  Blackpool  line  the  couductor  is  split  into 
two  parts  which  run  parallel  to  each  other  tvithiu  the  couduit  on 
its  two  sides,  and  are  touched  by  a  contact  aim  which  reaches 
down  through  a  narrow  ceutral  slot  at  the  level  of  the  street;  an 
electromotive  force  of  200  volts  is  employed.  The  conduit  is 
placed  midway  between  the  rails,  hut  it  may  lw  questioned  whether, 
in  view  of  the  conditions  of  ordinary  street  trnftic,  a  better  place  for 
it  would  not  be  at  one  side,  if  r  Field  hss  proposed  a  tramway 
with  two  conduits,  one  beside  cacti  rail,  containing  two  couductor*, 
one  to  be  charged  positively  and  (he  other  negatively,  so  that  a 
comparatively  high  resullai.t  difference  of  potential  is  available  for 
the  motor  although  tbe  poler.tinl  of  neither  conductor  differs  to  a 
dangerous  degree  from  thai  of  the  caith. 

(<■)  One  system  rcmsina  to  he  described,  which  w»s  proposed  in 
1881  by  Messrs  Ayrloti  and  Perry  s»  specially  applicable  to  electric 
railway*  of  consider ihle  length,  in  which  in  exposed  conductor 
would  give  rise  to  much  loss  through  leakage.  Their  plan  is  to 
use  a  well-insulated  conductor  in  a  closed  channel  underground. 
Tho  lineis  divided  inloahorl  section.?;  each  of  theso  has  an  exposed 
conductor,  which  may  be  one  of  the  rails,  and  this  is  placed  in 
temporary  contact  with  the  insulated  conductor  as  the  train  passes, 
by  tho  pressure  of  the  wheels  on  a  flexible  rail  or  stud,  or  by  means 
of  automatic  electromagnetic,  switches.  Leakage  is  thus  restricted 
to  the  continuous  and  well -insulated  conductor,  together  with  that 
section  of  tho  surface  conductor  which  is  in  contact  with  the  former 
at  any  one  timo;  and  the  st stent  has  the  further  advantage  that 
it  gi>~es  the  means  of  providing  an  automatic  block  by  which  suc- 
cessive trains  are  kept  from  overtaking  one  another. 

The  form  and  disposition  of  the  motor-dynamo  and  the  mode  by 
which  il  is  con  at  ted  with  the  driving-axle  of  the  car  are  matters 
io  whjch  much  variety  of  practice  exists.  The  question  of  gearing 
t*  complicated  by  the  fact  that  the  frame  of  the  car  oscillates  verti- 
cally with  respect  to  the  axlov  Spur-wheels,  worm-gear,  friction- 
gear, belts,  multiple-bahd  gear,  and  chaiu-gear  arc  or  have  been 
used.  Mr  Keckcnrauii's  car  is  carried  by  two  bogie  trucks,  om 
under  raeli  end,  and  each  bogie  carries  a  motor  whose  axle,  placed 
longitudiually,  drive*  a  central  spur-wheel  un  one  axle  of  the  lmgio 
bv  moans  of  a  worm.  An  advantage  powewd  by  two  motors  is 
that,  by  coupling  them  in  series  or  |>arallcl,  or  by  uaing  one  only, 
the  driver  is  able  to  command  different  grades  of  tuner  without  the 
use  of  resistance  coils.  In  cars  driven  bv  storage  batteries  the  same 
object  juay  be  secured  by  various  grouping1,  of  the  cell*, 
i  Telpherage.  —  In  all  the  methods  of  electrical  traction  to  which 

pherage.  reference  has  been  made  the  toad  on  which  tv.e  ears  tun  is  essen- 
tially a  railway  or  tramway  of  the  kind  used  in  hoiae  tiaction  and 
Meant  traction.  In  1^81  the  late  Prof.  Plccming  Jenkin  devised  a 
system  of  electric  locomotion  in  which  tho  vehicle*  kt»  hung  upou 
what  resemble* an  exaggerated  telegraph  line.  To  this  he  gave  the 
name  of  Uiplurng<.  As  developed  by  the  inventor,  in  conjunction 
with  Messrs  Ayrtcn  anil  Perry,  the  system  is  especially  udaptcd  to 
the  transport  of  goods  at  a  slow  spcvii,  in  localities  where  the  traffic 
would  be  insufficient  to  support  an  ordinary  railway. 

The  telpher  line  is  a  steel  rod  or  cable,  suspended  from  bracket-! 
on  post*  about  7'1  fett  apart;  it  serves  at  onco  as  carrifr  of  weight* 
ana  conductor  of  electricity.  The  line  may  be  made  rigid,  and  in 
that  ca.se  a  high  speed  of  transit  may  be  attained  ;  but  in  genera!  the 
line  is  flexible  and  the  tr.,inn  travel  slowly  in  what  may  b*.  if  the 
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volume  of  traffic  require*  it,  a  nearly  eoatinnon*  stream.  Each 
train  consists  of  a  »erie»  of  buckets  or  akejta  which  hang  each  from 
a  single  running  wheel  or  pair  of  wheels,  and  are  spaced  by  wooden 
connecting  liars.  A  small  electric  motor,  which  hang*  below  the 
line  and  is  geared  by  spur  and  chain  geviring  to  a  pair  of  driving- 
wheels,  forma  the  locomotive.  In  general,  the  line  i*  electrically 
divided  into  equal  sections,  which  have  tho  same  length  s.»  a  single 
train,  so  that  the  front  carriage  i*  always  on  tin  section  in  advance 
of  tho  rear  carriage.  The  train  is  furnished  with  a  continuous 
couductor  from  end  to  end,  through  which  it  makes  electric  con- 
tact between  tho  section  in  front  and  the  section  behind,  and  tha 
motor  is  included  in  the  circuit  of  this  conductor.  Two  systems 
of  working  are  used,  which  enable  trains  to  bo  run  cither  in 
electrical  scries  or  "parallel."  In  the  aeries  system  tho  successive 
sections  of  the  line  are  electrically  connected,  so  long  as  no  train 
is  on  them,  fty  means  nf  switches  at  tho  joints  between  the  sections, 
so  that  the  wholo  forms  one  continuous  conductor.  When  a  train 
comes  ou  any  one  section  it  breaks  contact  at  the  joint  between 
that  section  and  the  one  behind  it;  the  circuit,  however,  remains 
closed  through  the  conductor  on  the  train  itself,  and  in  this  way 
the  motor  receives  the  current  which  is  passing  through  the  line. 
Other  trains  at  other  places  in  the  line  receive  the  same  current, 
each  by  breaking  for  the  time  the  ordinary  contact  between  the 
two  sections  it  touches,  and  substituting  acoutaet  through  its  own 
conductor  and  motor.  When  a  tiain  leaves  a  section  it  replace* 
the  twitch  that  makes  contact  with  the  section  behind.  If,  how- 
ever, there  are  uioro  than  one  train  ou  the  line,  an  automatic  block 
system  is  added  to  prevent  one  from  ovtrUkii  g  another  by  letting 
the  section  which  a  train  leaves  stand  i.isuhttd  for  a  time.  No 
control  is  exercised  front  the  vehicle*  themselves;  in  fact,  the  train* 
run  without  attendant*,  (u  tin  simplist  parallel  system  of  tel- 
pherage a  continuous  eoo'luct'r  distirct  from  the  line  is  stretched 
alongside  of  it;  the  train*  make  cintacl  between  the  two.  The. 
figure  »hovr»  another  plat.,  I  nowi  a*  the  cioaa  over  parallel  sy»teuj, 

*  •  kJt— — ;-„_zrU''  '' 

CrofS-*Ter  Parallel  Sjileui  o(  Telpherage. 

which  is  suitable  where  a  double  line  of  trains  is  desired.  There 
A,,  Bj,  A, .  .  .  form  successive  sections  of  one  line,  and  Blt  A„  B, 
.  .  .  of  suothcr.  A,,  A,,  A,  .  .  .  aro  cIcctricsHy  continuous,  and 
are  connected  to  one  pole  of  the  dynamo  B,,  B.,  B,  .  .  .  are  also 
continuous,  and  arc  connected  to  Hie  other  pole.  Thus  the  aictions 
of  esch  line  are  alternately  positive  and  negative.  Any  train,  such 
a*  P  or  Q,  bridges  the  gap  between  two  tedious  slid  receives  a 
current  which  suiters  reversal  sb  the  train  passes  from,  one  section 
to  the  next.  It  is  to  be  regrette-l  that  space  does  not  admit  of  any 
description  of  the  details  of  telpherage,  many  of  which  present  tho 
utmost  ingenuity.  The  system  was  shown  to  be  practicable  by 
experiments  on  an  experimental  line  at  Weston.  The  first  telpher 
line  on  a  commercial  basis  was  erected  in  l*bc>  at  Glvnde,  in  Sussex, 
ami  has  been  maintained  in  ope-ration  notwithstanding  nmnv  diffi- 
culties inseparable  from  so  completely  novel  an  undertaking. 

The  electrical  propulsion  of  boats,  by  means  of  storage  batteries,  Pnj- 
has  been  the  subject  of  several  successful  exj>ctimciits,  but  has  not  pulsion 
found  systematic  application.    In  this  connexion  reference  should  0f  boata. 
b«  made  to  a  scheme  proposed  by  Ayrton  and  Perry  for  the  haulage 
of  boats  on  canals  or  of  waggons  upon  road*.    Their  proposal  was 
to  have  a  conductor  ranged  along  the  towing  path,  or  along  tho 
side  of  the  road.    A  motor  running  on  this  wns  to  pull  itself  along 
and  drag  the  boat  or  waggon  after  it. 

In  serin)  navigation,  storage  batteries  woiking  an  electric  motor  Aerial 
have  been  used  to  drive  the  propeller  of  a  "dirigible"  balloon.  navigation 

Space  docs  not  admit  of  more  than  the  briefest  reference  to  the  Theory 
theory  of  electric  motors.  A  motor  may  lie  regarded  as  a  dynamo  ..f 
acting  to  produce  on  electromotive  force  t  which  i*  opposite  in  niotore 
direction  to  the  externally  impressed  electromotive  force  K.  The 
rcstiitanl  electromotive  force  is  K  -  e,  ant!  on  this,  together  wiih 
the  resistance  of  the  circuit,  the  strength  of  the  current  C  depends. 
Tho  electrical  power  supplied  is  CE.  and  of  this  the  motor  utilizes 
C<-.  The  clticicucy  is  r/h.  It  is  easily  seen,  os  was  first  shown  by 
Jacobi,  that  the  power  developed  by  the  motor  (Cr)  is  a  maximum 
when  c-JE.  But  this  condition  of  maximum  power  involve* 
that  half  the  energy  supplied  i>  washed  ;  to  secure  higher  efficiency, 
motors  are  in  practice  urn  »t  much  less  than  their  maximum 
power,  no  that  t  may  approach  more  nearly  to  equality  with  E. 
The  field  magnets  of  motors  like  ll.osc  of  dynamos,  may  be  wound 
with  coils  in  series  with  the  armature  coil,  cr  with  coils  forming  a  " 
fhnnt  to  the  armature,  or  with  a  combination  of  loth.  A  very 
important  part  of  the  theory  deals  with  the  automatic  regulation 
of  speed  by  the  Use  of  compound  winding.  In  a  paper  of  funda- 
mental importance  with  ressrd  to  this  pait  of  tho  subject,  Messrs 
Ayrton  and  Perry*  hive  shown  f'  vt  a  motor  iray  be  made  to  run 
3  -  ElecUoiaoUrj  sad  tirtlr  c*v<iii»  eel,"  Jaur  M.  r,i.  Eng.,  IMS. 
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the  external  eleetro- 


•peed  trader  varying 

r  u  constant,  provided  that  a  differential  combination 


of  direct  ahuut  and  rererao  icriua  winding  be  employed, — the  ehunt 
coil  serving  to  energize  tlio  magneta  and  the  series  coil  to  reduce 
tneir  magnetiam  to  a  certain  extent  when  the  current  in  the  aiuia- 
turo  la  increased.  The  t>roportion  of  aeriee  to  ahunt  wiuding 
necessary  for  tbia  result  depends  on  the  relation  of  the  resistance 
of  the  armature  to  that  of  the  shunt  coil,  and  it  is  an  easy  deduction 
from  the  theory  that,  when  the  resistance  of  the  armature  is 
negligibly  small,  the  speed  of  a  simple  shunt-wound  motor  driven 
by  means  of  a  constant  external  electromotive  force  is  sensibly 
constant,  a  result  which  lias  been  experimentally  demonstrated  by 
Mr  Mordey  {Phil.  Mag.,  Jan.  1686).  It  is  shown  iu  the  same 
paper  that  a  similar  means  of  governing  may  be  used  when  the 
current  passing  through  the  motor  is  kept  constant,  instead  of  the 
•xternal  electromotive  force.  The  principle  of  differential  com- 
pound winding  to  secure  automatic  regulation  of  speed  has  bceu 
applied  in  several  American  motors,  notably  by  Mr  bprague. 

Details  of  matt  et  the  electrical  tramways  and  railways  mentioned  In  the  text 
will  be  Loand  lu  the  Jourr.als  S'mrlcal  Ritieit,  AVerfrirfae.  and  £ttaricl  tferM 
CHtw  York)  or  the  datcj  referred  to.  See  atao  The  Eltciric  Staler  and  Hi  Appll- 
rations,  by  T.  C.  Manln  and  1.  Venter  (Xew  i  ork,  18SJ).  Trie  Poitriiah  line  la 
described  by  E.  Uopklnaon  and  A.  Siemens  In  a  paper  read  before  the  Society  of 
Aria,  April  19*3.  ror  telphers**.  In  ed>Lllk>n  to  articles  In  the  Jnomala  natned, 
•sea  Fuemlng  Jcnkln  "  On  Tclptier»j;r,"  Jcvr,  Sat.  Jrli,  >lay  18S4  ;  atao  Pre/rt- 
,Unal  Ptftr,  et  (he  Coij>»  of  Royal  Englneera,  Chatham,  vol. »  ,  1884.  (J.  A.  £.) 

TRACY,  Axtoixe  Looia  Clatjce  Destutt,  Comte  de 
(1754-1836),  was  bom  in  Bourbon  nais  on  July  20,  1754. 
The  noble  family  to  which  he  belonged  was  of  Scottish 
descent,  tracing  its  origin  to  Walter  Stutt,  a  gentleman  who 
in  1420  accompanied  the  earls  of  Bacban  and  Douglas  to 
the  court  of  France,  and  whose  family  afterwards  rose  to 
be  counts  of  Tracy.  Tho  father  of  Destutt  de  Tracy  (as  be 
is  usually  called)  was  a  soldier,  and  died  a  field-marshal. 
Destutt  de  Tracy  began  his  studies  under  the  superintend- 
ence of  his  mother,  and  afterwards  prosecuted  them  at  the 
university  of  Strasburg.  During  his  student  days,  how- 
ever, he  was  chiefly  noted  for  his  skill  in  every  kind  of 
manly  exercise.  On  leaving  the  university  he  embraced  a 
military  career,  in  which  his  advance  was  rapid.  When 
the  Revolution  broke,  Tracy,  who  was  then  thirty-five  years 
of  age,  took  an  active  part  in  the  provincial  assembly  of 
Bourbon  nais.  He  was  elected  a  deputy  of  the  nobility  to 
the  states-general,  where  ho  sat  alongside  of  his  friend 
La  Fayette.  In  the  spring  of  1702  he  received  the  rank  of 
field-marshal,  along  with  the  sole  command  of  the  cavalry 
in  the  army  of  the  North  ;  but,  as  the  conduct  of  affaire 
fell  more  and  more  into  the  hands  of  the  extremists,  he 
took  an  indefinite  leave  of  absence,  and  settled  with  his 
family  at  Aut»  uil.  Here,  in  the  society  of  Condorcet  and 
Cabanis,  ho  devoted  himself  to  scientific  studies.  Under 
the  Reign  of  Terror  he  was  arrested  aud  imprisoned  for 
nearly  a  year.  It  was  his  solitary  meditations  at  this 
period,  we  are  told,  which  discovered  to  him  his  true  bent. 
Under  the  influenco  of  Locke  and  Condillac  he  aband- 
oned the  natural  sciences  for  the  study  of  mind.  On  the 
motion  of  Cabanis  he  was  named  associate  of  the  Institute 
in  the  class  of  the  moral  and  political  sciences.  He  soon 
began  to  attract  attention  by  the  m&moirea  which  he  read 
before  his  colleagues — papers  which  formed  the  first  draft 
of  his  comprehensive  work  on  ideology.  The  society  of 
"  ideologists "  at  Auteuil  embraced,  besides  Cabanis  and 
Tracy,  who  have  been  called  respectively  the  physiologist 
and  the  metaphysician  of  the  school,  Volney,  who  has  been 
called  its  moralist,  and  Garat,  its  professor  in  the  National 
Institute.  Under  the  empire  he  was  a  member  of  the 
senate,  but  took  little  part  in  its  deliberations.  Under 
the  Restoration  he  became  a  peer  of  France,  but  protested 
against  the  reactionary  spirit  of  the  Government,  and  re- 
mained in  opposition.  In  1808  he  was  elected  a  member 
of  the  French  Academy  in  room  of  Cabanis,  and  in  1832 
he  was  also  named  a  member  of  the  Academy  of  Moral 
Sciences  on  iU  reorganization.  He  appeared,  however, 
only  once  at  its  conferences.  He  was  old  and  nearly 
blind,  and  filled  with  sadness,  it  is  said,  by  the  loss  of  his 
friends  and  the  discredit  into  which  his  most  firmly 
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cherished  opinions  had  fallen.  "  His  ocly  distraction  was 
to  have  Voltaire  read  aloud  to  him."  He  died  at  Paris 
on  the  9th  of  March  1836. 

Destutt  de  Tracy  was  the  last  eminent  representative  of  the 
aonsualistic  school  which  Condillac  founded  in  France  upon  a  one- 
aided  interpretation  of  the  doctrinea  of  Locke.  He  pushed  the 
aensttalistic  principles  of  Condillao  to  their  last  consequences,  being 
in  full  agreement  with  the  materialistic  views  of  his  friend  Cabanis, 
though  the  attention  of  the  lattor  waa  devoted  more  to  the  physio- 
logical, that  of  Tracy  to  the  psychological  or  "  ideological "  side  of 
man.  His  ideology,  he  frankly-stated,  formed  "  a  jisrt  of  toology," 
or,  as  we  should  aay,  of  biology.  To  think  is  to  feel  The  four 
faculties  into  which  he  divides  the  conscious  life— perception, 
memory,  judgment,  will — are  all  varieties  of  sensation.  Perception 
is  sensation  caused  by  a  present  affection  of  the  extemal  extremities 
of  the  nerves;  memory  is  sensatiou  caused,  in  the  absence  of  pre- 
sent excitation,  by  dispositions  of  the  nerves  which  are  the  result  of 
p*"t  experiences;  judgment  is  the  perception  of  relations  between 
sensations,  and  is  itself  a  species  of  sensation,  because  if  wo  are 
aware  of  the  sensations  we  must  also  he  awsre  of  tho  relations 
between  there ;  will  he  identities  with  the  feeling  of  desiro,  sud 
therefore  includes  it  as  a  variety  of  sensation.  It  is  easy  to  see 
that  such  conclusions  ignore  important  distinctions,  and  are,  iudeed, 
to  a  largo  extent  an  abuse  of  language.  As  a  psychologist  Destutt 
de  Tracy  deserves  credit  for  his  distinction  between  active  and 
passive  touch,  which  has  developed  into  the  modern  theory  of  the 
muscular  sense.  His  account  of  tho  notion  of  external  existence, 
as  derived,  not  from  pnrc  sensation,  but  from  the  experience  of  action 
on  tho  one  hand  and  resistance  on  the  other,  may  be  compared 
with  the  account  of  Bain  aud  later  psychologists.  Tracy  worked 
up  bi»  seiiarato  monographs  extending  over  a  number  of  years  into 
the  £UmtnU<ri<Hologit  (1817-18  and  1824-5),  which  presents  bis 
complete  doctrine.  He  also  wrote  in  1808  a  Commcntatr*  tur 
TEtpril  dei  Loit  d*  Monloquint,  in  which  he  argues  ably  in  sup- 
•  port  of  a  free  constitution  on  grounds  which  hardly  sduiit  of  lwing 
harmonized  with  his  general  philosophical  principles.  The  book 
was  translated  in  America  by  hia  friend  President  Jefferson,  who 
recommended  it  for  use  in  the  colleges.  The  first  French  edition 
appeared  in  1817,  and  it  was  several  times  reprinted.  . 

TRADE,  Board  of.  The  greater  part  of  such  super- 
vision of  commerce  and  industry  as  exists  in  the  United 
Kingdom  is  exercised  by  the  "  Committee  of  Privy  Council 
for  Trade  "  (see  Privy  Council),  or,  as  it  is  usually  called, 
the  Board  of  Trade.  _  As  early  as  the  14th  century  councils 
and  commissions  had  been  formed  from  time  to  time  to 
advise  parliament  in  matters  of  trade,  but  it  was  not  till  the 
middle  of  the  17th  century,  under  the  Commonwealth,  that 
any  department  of  a  permanent  character  was  attempted. 
Cromwell's  policy  in  this  respect  was  continued  under  the 
Restoration,  and  in  1660  a  committee  of  the  privy  council 
was  appointed  for  tho  purpose  of  obtaining  information  as 
to  tho  imports  and  exports  of  the  country,  and  improving 
trade.  A  few  years  later  another  committee  of  the  council 
was  appointed  to  act  as  intermediaries  between  the  crown 
and  the  colonies,  or  foreign  plantations,  as  they  were  then 
called.  This  joint  ission  of  trade  and  plantations  was 
abolished  in  1675,  and  it  was  not  until  twenty  years  later 
that  the  Board  of  Trade  was  revived  under  William  III. 
Among  the  chief  objects  Bet  before  this  board  were  the 
inquiry  into  trade  obstacles  and  the  employment  of  the 
poor  ;  the  state  of  the  silver  currency  was  also»a  subject 
on  which  John  Locke,  its  secretary,  lost  no  time  in  making 
representations  to  the  Government  Locke's  retirement 
in  1700  removed  any  chance  of  the  Board  of  Trade  advo- 
cating more  enlightened  opinions  on  commercial  subjects 
than  those  generally^held  at  that  time.  It  bad  only  a 
small  share  in  making  the  constitutions  of  the  colonies,  as 
all  the  American  ones  except  Georgia  and  Nova  Scotia 
were  formed  before  the  reign  of  Charles  II;  and  in  1760 
a  secretary  of  state  for  the  colonies  was  appointed,  to  whom 
the  control  drifted  away.  In  1780  Burke  made  his  cele- 
brated attack  on  the  public  offices,  which  resulted  in  the 
abolition  of  the  board.  In  1786,  however,  another  per- 
manent committee  of  the  privy  council  was  formed  by 
order  in  council,  and  with  one  or  two  small  exceptions  tho 
legal  constitution  of  the  Board  of  Trade  is  still  regulated 
by  that  order.    Under  it  all  the  principal  officers  of  state, 
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including  the  first  lords  of  tho  treasury  and  admiralty, 
the  secretaries  of  state,  and  certain  members  of  tho  privy 
council,  among  whom  was  the  archbishop  of  Canterbury, 
obtained  scats  at  the  board  tx  officio ;  and  ten  unofficial 
members,  including  several  eminent  statesmen,  were  also 
placed  on  tho  committee.  The  duties  of  the  revived  board 
were  made  the  same  as  they  were  in  the  beginning  of  tho 
century,  but,  in  addition,  the  regulation  of  the  food  supply 
of  tho  country,  by  restricting  or  relaxing  the  export  and 
import  of  corn,  was  brought  into  prominence  owing  to  a 
larger  population  requiring  to  be  fed.  New  duties  were 
thrown  on  the  board  by  the  growth  of  joint-stock  com- 
panies, the  development  of  railways,  and  the  increase  in 
shipping,  and  it  was  necessary  to  break  it  up  into  depart- 
ments charged  with  the  administration  of  the  various  Acts 
of  Parliament.  The  Board  of  Trade  thus  became  a  mere 
name,  the  president  being  practically  the  secretary  of  state 
for  trade,  and  the  vice-president  became,  in  18G7,  a  parlia- 
mentary secretary,  with  similar  duties  to  thoso  of  a  par- 
liamentary under-sccretary  of  state.  At  present,  besides 
the  president,  who  has  usually  a  seat  in  the  cabinet,  the 
parliamentary  secretary,  and  a  permanent  secretary,  there 
are  six  assistant  secretaries,  each  in  charge  of  a  department. 

1.  The  Commercial  Department  ia  the  real  remains  of  the  original 
Band  of  Trade,  n»  it  combine*  the  charge  of  the  trade  statistics 
with  the  general  consultative  duties  with  which  King  Charles  II.'s 
board  was  originally  entrusted.  Tho  statistical  work  includes 
compiling  tin  abstracts  relating  to  the  United  Kingdom,  the  col- 
onics, and  foreign  countries,  the  supervision  of  tho  trade  accounts, 
and  the  preparation  of  shipping,  railway,  emigration,  nnd  fishery 
statistics.  A  record  of  the  prices  of  corn  has  been  obtaiued  from 
actual  sales  in  the  chief  market  towns  for  about  a  hundred  years, 
the  original  object  being  tho  sliding  scale  of  corn  duties  hut  these 
are  now  continued  to  govern  the  lithe  payments,  and  form  an  un- 
broken series  of  price,  based  on  actual  transactions,  and  not  mere 
market  quotations.  Foreign  and  colonial  customs  tariffs  and 
regulations  arc  also  matters  on  which  information  is  published, 
and  labour  statistics  are  for  the  future  to  have  special  attention. 
In  1872  one  of  the  most  im|>ortant  functions  of  the  coraincrcial 
department,  viz.,  the  negotiation  of  commercial  treaties,  was  trans- 
ferred to  tho  Foreign  Ofhce,  but  the  Board  of  Trade  is  still  con- 
nulled  on  these  matters  by  the  Foreign  Office,  as  well  aa  by  the 
Colonial  Office  on  colmii.-.l  commercial  matter*,  and  by  the  other 

IttiMic  departments.  The  Bankruptcy  Act  of  1S83  added  a  new 
iranch  of  work,  but  for  this  there  is  now  a  separate  establishment 
under  an  in-pcctor-general.  The  la»t  new  work  undertaken  by  the 
department  is  the  publication  (bog'in  August  1686)  of  a  Monthly 
Journal  of  commercial  information,  chiefly  from  official  sources. 

2.  The  Railway  Department  was  originally  constituted  in  1840, 
and  performs  multifarious  duties  under  various  Railway  Acts, 
including  the  inspection  of  railways  beforo  they  are  open,  inquiries 
into  accident*,  reports  on  propoaed  railways,  approval  of  bye-laws, 
appointment  of  arbitrators  in  dispute*,  as  well  as  many  duties  under 
private  Railway  Acts.  Tho  inspection  of  tramways,  their  hye-lawa 
and  "provisional  orders."  arc  all  dealt  with  here,  as  are  similar 
orders  relating  to  gas  and  water  schemes  and  to  elect'ic  lighting. 
Patents,  designs,  and  trade  marks  are  now  dealt  with  by  the  Patent 
Office,  which  i*  subordinate  to  tho  railway  department,  and  copy- 
right, art  unions,  and  industrial  exhibitions  am  also  among  the 
matters  dealt  with  by  tho  department. 

3.  The  \lhrine  Department  was  created  a  separate  branch  of  the 
Board  of  Trade  in  1800,  about  which  time  many  new  and  import- 
ant marine  questions  came  under  the  Board  of  Trade,  such,  for 
example,  as  tho  survey  of  passenger  steamers,  the  compulsory 
examination  of  masters  and  mates,  the  establishment  of  shipping 
offices  for  the  engagement  and  discharge  of  seamen.  Fnrther  work 
fell  to  the  marine  department  by  tho  Act  of  1853,  which  gave  it 
tho  control  of  lighthouse  funds,  and  to  a  certain  extent  or  pilotage. 
The  consolidating  Merchant  Shipping  Act  of  1854  and  subsequent 
legislation  so  much  increased  the  department  that  in  1868  it  was 
divided  into  three,  vi/..,  the  present  marine  department,  whirh 
deals  with  ships  and  seamen,  the  harbour  department,  and  the 
nuance  department. 

.4.  The  Harbour  Department  was,  aa  stated  above,  s>  branch  of 
tho  marino  department  until  1866,  ao  far  as  it  is  connected  with 
the  physical  adjuncts  of  navigation,  but  various  other  natters  have 
since  been  added,  e.g.,  the  charge  of  the  foreshores  belonging  to 
the  crown,  formerly  managed  by  the  commissioners  of  woods  and 
foiests,  and  the  protection  of  navigable  harbours  and  channels, 
long  under  the  control  of  tho  Admiralty.  Lighthouse  funds,  pro- 
visional orders  for  oyster  and  mussel  fisheries,  the  management  of 


Hclyhead  ami  Ramtgate  harbours  and  of  Dover  pier,  wreck,  and 
quarantine  are  al'  among  the  matter*  dealt  with  by  this  depart- 
ment, which  also  has  charge  of  the  standard*  department  Tor 
weights  ami  measures. 

5.  The  Finance  Department  was,  like  the  batoour  department, 
separated  in  1866  from  the  marine  department  The  account*  of 
all  the  branches  of  the  Board  of  Trado  are  in  its  cliarge,  including 
the  subordinate  offices.  It  also  deals  with  the  account*  of  harbour*, 
lighthouse*,  and  mercantile  marine  office*,  and  of  the  merchant 
seamen'*  fund,  and  with  the  consuls'  accounts  for  disabled  seamen 
abruad.  Saving*  banks  and  seamen's  money  orders  are  also  amon,<; 
the  accounts  and  payments  with  which  it  is  charged,  and  outside 
these  marine  matter*  it  ha*  to  prepare  for  parliament  the  lifo  in- 
surance companies'  accounts  and  to  take  charge  of  the  bankruptcy 
estate  account* 

6.  The  Fisheries  Department. — By  a  recent  Act  the  power*  of  the 
Home  Office  over  salmon  and  other  fisheries  have  been  transferred  to 
the  Board  of  Trade,  and  a  small  department  ha*  consequently  been 
created  charged  with  the  care  of  those  industries. 

TRADE-MARKS.  There  seems  no  reason  to  doubt 
that  the  practice  of  employing  a  mark  to  denote  the  goods 
of  a  particular  trader  (not  necessarily  the  manufacturer) 
grew  out  of  the  use  of  signs,  which,  first  affixed  to  the 
dealer's  shop,  were  afterwards  represented  on  his  tokens, 
and  eventually  placed  on  the  goods  themselves.  Trade- 
marks proper  appear  to  have  been  in  use  in  England  in 
the  reign  of  Elizabeth.  The  first  reported  case  was  in 
1783,  when  Lord  Mansfield  decided  that  the  sale  by  the 
defendants  of  a  certain  medicine  under  the  name  or  mark 
of  the  plaiuttff  was  a  fraud.  By  other  decisions  it  was 
affirmed  that  the  use  of  another's  trade-mark  was  action- 
able, even  without  the  intent  to  defraud.  The  law,  how- 
ever, remained  in  an  unsatisfactory  condition  till,  by  the 
Merchandise  Marks  Act  in  1862,  it  was  made  a  misdemcan 
our  to  forge  or  counterfeit  a  trade-mark,  while  penalties  were 
inflicted  for  the  sale  of  articles  bearing  a  forged  mark. 

In  1875  the  Trade  Marks  Registration  Act  established 
for  the  first  time  a  registry  of  trade-marks  in  Britain, 
greatly  facilitating  the  proof  of  title.  A  more  precise 
definition  of  a  trade-mark  was  also  provided.  In  1883  this 
Act  was  repealed  by  the  Patents,  Designs,  and  Trade  Marks 
Act,  in  which  its  principal  provisions  were  incorporated. 
All  proceedings  for  the  registration  of  trade-marks  are  now 
regulated  by  tho  Patents  Act.  A  trade-mark  may  bo  a 
name  printed  or  otherwise  delineated  in  some  particular  ot 
distinctive  manner,  or  a  signature,  or  a  device,  mark,  brand, 
&c.  Registration  is  compulsory,  at  least  in  the  sense  that 
the  owner  cannot  prevent  infringement  or  sue  for  damages 
for  infringement  unless  he  has  registered,  though  it  would 
appear  that  this  disability  exists  only  in  the  case  of  a 
mark  capable  of  being  registered  under  the  Act.  There 
are  certain  indicia  which  cannot  bo  registered  because  they 
do  not  fall  within  the  definition  of  a  trade-mark,  but  which 
may  yet  be  protected*  at  equity.  Registration  is  deemed 
equivalent  to  public  use  of  the  mark,  and,  after  the  expira- 
tion of  five  years,  is  conclusive  evidence  of  right  to  exclusive 
use.  Applications  for  registration  have  to  be  addressed 
to  the  comptroller  of  patents ;  should  he  refuse  to  register, 
there  is  an  appeal  to  the  Board  of  Trade.  If  there  ia 
opposition,  the  matter  goes  to  the  High  Court  of  Justice. 
Registration  holds  good  for  fourteen  years,  at  the  end  of 
which  time  it  has  to  be  renewed.  Special  provision  is 
made  in  the  Act  for  the  retention  of  certain  of  tho  ancient 
privileges  of  the  Cutlers  Company  of  Sheffield.  The  total 
number  of  marks  now  upon  the  register  is  nearly  50,000. 

Tho- Customs  Consolidation  Act,  1876,  forbids  the  importation 
of  article*  of  foreign  manufacture  bearing  any  mark  purporting  to 
be  the  mark  of  manufacturers  resident  in  the  United  Kingdom,  or 
stating  or  implying  that  such  articles  wese  manufactured  in  the 
United  Kingdom.  The  Merchandise  Mark*  Act,  1887,  consolidated 
end:  amended  the  law  of  offence*  relating  to  trade- marks  and  trado 
descriptions.  It  repealed  the  Act  of  1662  and  replaced  it  by  fuller 
provision*.  It  is  now  an  offenco  to  forge 'a  trade-mark,  to  falsely 
apply  to  good*  any  trade  mark  or  »ny  msrk  so  ne»rly  resembling 
a  trade-mirk  aa  to  deceive,  to  make  any  die,  tc.,  for  the  porpo*.  of 
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forging  or  for  Mag  uiad  for  forging  a'trade-mark,  to  apply  any  I 
false  trade  description  to  good*,  to  dispose  of  or  have  in  possession 
any  die,  kc,  for  tho  parpoeo  of  forging  a  trade-roark,  or  to  cause 
any  of  tho  above-mentioned  thing*  to  be  don*.  Thero  aro  special 
section*  in  tho  Act  dealing  with  its  application  to  watches  and 
watch-eaaea.  Where  a  watch-cue  U  of  foreign  manufacture  it 
must,  if  stamped  at  an  aaaay  office  in  the  United  Kingdom,  bear  a 
mark  difleringfrom  the  mark  placed  upon  watches  manufactured 
in  the  United  Kingdom.  A  warranty  ia  implied  in  the  sale  of  goods 
bearing  a  trade-mark  or  trade  description.    See  Wahsasctt. 

In  most  foreign  countries  provisions  have  loug  existed  for  tho 
registration  of  trade-marks ;  and  they  also  form  one  of  the  clssae* 
of  "industrial  property"  for  the  protection  of  which  an  inter- 
national convention  was  formed  in  1883.  This  convention  now 
includes  sixteen  states, — the  mor*  important  being  Belgium, 
France,  Great  Britain,  Italy,  Netherlands,  Norway,  Portugal, 
Spain,  Sweden,  Switzerland,  and  the  United  States.  -The  subjects 
oi  all  the  contracting  state*  enjoy  in  each  state  the  same  right* 
and  privilege*  as  that  state  grants  to  it*  own  snbjects  for  tb*  pro- 
tection of  trade-marks.  Registration  also  in  one  of  the  states  con- 
fers certain  rights  of  priority  in  the  others. 

Utited  Staiei.— The  legislation  of  the  different  8tat.es  and 
Terriiorios  vsries  considerably,  some  providing  for  the  registration 
of  trade-marks  either  with  or  without  protection  for  unregistered 
trade-marks,  while  others  provide  only  for  protection  without 
registration.  On  March  3,  18cl,  Congress  passed  an  Act  "to 
aatliorizo  the  registration  of  trade-marks  and  to  protect  the  same," 
which  provides  that  owners  of  trade-marks  usrd  in  commerce  with 
foreign  nations  or  with  the  Indian  tribes,  provided  such  owners  be 
domiciled  in  the  United  States  or  located  in  any  foreign  country 
or  tribe  which  affords  similar  privilege*  to  citizens  of  tho  United 
States,  may  obtain  registration  of  trade-marks  under  the  Act. 
Registration  is  not  compulsory  ;  failure  to  register  a  trade-mark, 
or  to  renew  registration,  docs  not  deprive  the  owner  of  any  remedy 
Le  might  have  at  law  or  in  equtty ;  and  tho  courts  will,  generally 
speaking,  protect  the  unregi»tcred  equally  with  the  registered. 

fur  feller  tftfoniutlen  »c«  I.,  B.  SrbaatiMi'a  La*  •/  Trad*  A/area,  or  ft-  W. 
Wallace'*  edltloa  of  the  Patent*,  I>t"l»  n»,  ajut  Trade  Marks  An  :  and  Id  A  ntrles 
RomUiuS  Cox  a  Anurlra*  TrvU-Mark  Catrt.  Cox  a  Manual  ef  Trait-Hark  Caitt, 
and  WILlaia  Henry  Brown'a  Trealiu  0 1  tha  bo/a  0/  Trad*  ilarlt 

TRADE  UNIONS  are  combinations  for  regulating  tbe 
relations  between  workmen  and  mas  tors,  workmen  and 
workmen,  or  masters  and  masters,  or  for  imposing  restric- 
tive conditions  on  the  conduct  of  any  industry  or  business. 
By  the  common  law  all  such  combinations  were,  with  cer- 
tain rare  and  unimportant  exceptions,  regarded  as  illegal. 
Thoy  were  considered  to  be  contrary  to  public  policy,  and 
were  treated  as  conspiracies  in  restraint  of  trade.  Those 
who  were  engaged  or  concerned  in  them  were  liable  to  be 
criminally  prosecuted  by  indictment  or  information,  and  to 
be  punished  on  conviction  by  fine  and  imprisonment  The 
offence  was  precisely  tho  same  whether  it  was  committed 
by  masters  or  by  workmen.    But,  although  the  provisions 
of  tho  common  law  applied  mutatis  mutandis  to  both  cf 
them  alike,  it  was,  practically  speaking,  in  reference  rather 
to  the  latter  than  to  tho  former  that  their  effects  wcro 
developed  and  ascertained.    While  it  was  held  to  be 
perfectly  lawful  for  workmen,  as  individuals,  to  consent  or 
to  refuse  to  labour  for  any  remuneration  or  for  any  time 
they  ploased,  when  two  or  more  of  them  joined  together, 
acid  agreed  to  labour  only  on  certain  stipulated  terms  with 
respect  either  to  the  payment  or  tho  duration  of  their 
labour,  thoy  were  guilty  jto  facto  of  a  misdemeanour.  It 
was  immaterial  whether  the  end  they  had  in  view  was  to 
determine  wages  or  to  limit  work ;  or  whether  the  means 
they  adopted  for  promoting  its  attainment  was  a  simul- 
taneous withdrawal  from  employment,  an  endeavour  to 
prevent  other  workmen  from  resuming  or  taking  employ- 
ment, or  an  attempt  to  control  the  masters  in  the  manage- 
ment of  their  trade,  the  engagement  of  journeymen  or 
apprentices,  or  the  use  of  machinery  or  industrial  processes ; 
or  whether  in  seeking  to  enforce  their  demands  they  relied 
merely  on  advice  *nd  solicitation,  or  resorted  to  reproach 
and  menace,  or  proceeded  to  actual  violence.    In  any  event 
their  combination  in  itself  constituted  a  criminal  conspiracy, 
and  rendered  them  amenable  to  prosecution  and  punish- 
ment.   From  the  reign  of  Edward  I.  to  the  reign  of  George 
IV.  the  operation  of  the  common  law  was  enforced  anJ 
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enlarged  by  between  thirty  and  forty  AoU  o!  Parliament, 
all  of  which  were  more  or  less  distinctly  and  explicitly 
designed  to  prohibit  and  prevent  what  wo  hare  learned  to 
describe  and  recognize  as  the  "organization  of  labour." 
But  the  rise  of  the  manufacturing  system  towards  the  end 
of  the  last  century,  and  the  revolution  which  accompanied 
it  in  the  industrial  arrangements  of  the  country,  were 
atteuded  by  a  vast  and  unexpected  extension  of  the  move- 
ment which  the  legislature  had  for  so  long  and  with  so 
much  assiduity  essayed  to  suppress.    Among  the  multi- 
tudes of  workmen  who  then  began  to  be  employed  in 
single  factories  or  in  neighbouring  factories  in  the  same 
towns,  trade  unions  in  the  form  of  secret  societies  speedily 
became  numerous  and  active,  and  to  meet  the  novel 
requirements  of  the  situation  a  more  summary  method  of 
procedure  than  that  which  had  hitherto  been  available  was 
provided  by  the  40tlf*Geo.  IIL  cap.  106.    By  this  statute, 
passed  in  1800,  it  was  enacted  that  all  persons  combining 
with  others  to  advance  their  wages  or  decrease  the  quantity 
of  their  work,  or  in  any  way  to  affect  or  control  those  who 
carried  on  any  manufacture  or  trade  in  tho  conduct  and 
management  thereof,  might  be  convicted  before  ohe  justice 
of  the  peace,  and  might  be  committed  to  the  common  jail 
for  any  time  not  exceeding  three  calendar  months,'  or  be 
kept  to  hard  labour  in  the  house  of  correction  for  a  term 
of  two  calendar  months.    The  discontent  and  disorder  of 
Which,  in  conjunction  with  a  state  of  commercial  depres- 
sion and  national  distress,  the  introduction  of  steam  and 
improved  appliances  generally  into  British  manufactures 
was  productive  in  the  first  quarter  of  the  current  century 
led  to  the  nomination  of  a  select  committee  by  tho  House  of 
I  Commons,  to  inquire  into  the  whole  question  of  what  were 
I  popularly  and  comprehensively  designated  the  "combina- 
tion laws."  in  the  session  of  1824.    After  taking  evidence, 
the  committee  reported  to  the  House  that  "  those  laws  had 
[  not  only  not  been  efficient  to  prevent  combinations  either 
of  masters  or  workmen,  but  on  the  contrary  had,  in  the 
opinion  of  many  of  both  parties,  bad  a  tendency  to  produce 
mutual  irritation  and  distrust,  and  to  give  a  violent 
character  to  the  combinations,  and  to  render  them  highly 
dangerous  to  the  peace  of  the  community."    They  further 
reported  that  in  their  judgment  "  masters  and  workmen 
should  be  freed  from  such  restrictions  as  regards  the  rate 
of  wages  and  the  hours  of  working,  and  bo  left  at  perfect 
liberty  to  make  such  agreements  as  they  mutually  think 
proper."    They  therefore  recommended  that  "  the  statute 
laws  which  interfered  in  these  particulars  between  masters 
and  workmen  should  bo  repealed,"  and  also  that  "the 
common  law  under  which  a  peaceable  meeting  of  masters 
or  workmen  might  be  prosecuted  should  be  altered"  In 
pursuance  of  their  report,  the  4th  Geo.  IV.  cap.  95  Ml  at 
once  drafted,  brought  in,  and  passed.    But  the  immediate 
results  of  the  change  which  it  effected  were  regarded  as  so 
inconvenient,  formidable,  and  alarming  that  in  the  session 
of  1825  the  House  of  Commons  appointed  another  select 
committee  to  re-examine  the  various  problems,  and  review 
and  reconsider  tho  evidence  which  had  been  submitted  to 
tbeir"  predecessors  in  the  previous  year.    They  reported 
without  delay  in  favour  of  tho  total  repeal  of  the  4th 
Geo.  IV.  cap.  95,  and  the  restoration  of  those  provisions 
of  the  combination  laws,  whether  statutory  or  customary, 
which  it  had  been  more  particularly  intended  to  abrogate. 
The  consequence  was  the  enactment  of  tho  6th  Geo.  IV. 
cap  129,  of  which  the  preamble  declares  (bat  the  4th 
Geo.  IV.  cap.  95  had  not  been  found  effectual,  and  that 
combinations  such  as  it  had  legalized  were  "  injurious  to 
trade  aud  commerce,  dangerous  to  tbi  tranquillity  of  the 
country,  and  especially  prejudicial  to  the  interests  of  all 
who  were  concerned  in  them."'    The  effect  of  the  Cth  Geo. 


1  IV.  cap.  129  was  to  leave  tbo  common.  Uw  oJ 
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in  full  force  against  all  combinations  in  restraint  of  trade, 
except  such  as  it  expressly  exempted  from  its  ojieration  oh 
it  had  been  before  the  4th  Geo.  IV.  cap.  95  was  passed. 
It  comprised,  however,  within  itself  the  whole  of  the 
statute  law  relating  to  the  subject,  and  under  it  no  persons 
were  liable  to  punishment  for  meeting  together  for  the  sole 
purpose  of  consulting  upon  and  determining  the  rate  of 
wages  or  prices  which  they,  being  present,  would  require 
for  their  work  or  pay  to  their  workmen,  or  tie  hours  for 
which  they  would  work  or  require  work  in  any  trade 
or  business,  or  for  entering  into  any  agreement,  verbal 
or  written,  for  the  purpose  of  fixing  the  rate  of  wages  or 
prices  which  the  parties  to  it  should  so  receive  cr  pay. 
But  all  persons  wore-  subjected  to  a  maximum  punishment 
of  three  months'  imprisonment  with  hard  labour  who 
should  by  violence,  threats  or  intimidation,  molestation, 
or  obstruction  do,  or  endeavour  to 'do,  or  aid,  abet,  or 
assist  in  doing  or  endeavouring  to  do,  any  of  a  series  of 
things  inconsistent  with  freedom  of  contract  which  the  Act 
enumerated  and  defined.  Afterwards,  in  order  to  remove 
certain  doubts  which  had  arisen  as  to  the  true  import  and 
meaning  of  the  words  "  molestation  "  and  "  obstruction," 
it  was  provided  by  the  22d  Vict.  cap.  34  that  "  no  person, 
by  reason  merely  of  his  endeavouring  peaceably  and  in  a 
reasonable  manner,  and  without  threat  or  intimidation 
direct  or  indirect,  to  persuade  others  to  cease  or  abstain 
from  work,  in  order  to  obtain  the  rate  of  wages  or  the 
altered  hours  of  labour  agreed  to  by  him  and  others, 
should  be  deemed  to  have  been  guilty  of  'molestation  '  or 
'obstruction.'"  In  spite  of  the  partial  recognition  which 
trade  unions  had  thus  received,  they  continued  to  be  un- 
lawful, although  not  necessarily  criminal,  associations.  In 
certain  case9,  they  were  by  statuto  exempted  from  penal 
consequences,  and  their  members  were  empowered  to 
combine  for  specified  purposes,  and  to  collect  funds  by 
Yoluntary  contributions  for  carrying  them  into  effect.  But 
in  the  estimation  of  the  common  law  the  special  privileges 
which  had  been  accorded  to  them  under  particular  circum- 
stances did  not  confer  any  general  character  of  legality 
upon  them,  and  where  their  rules  wero  held  to  bo  in 
restraint  of  trade,  as  in  the  prohibition  of  piece-work  or 
the  limitation  of  the  number  of  apprentices,  they  were  still 
regarded  as  conspiracies.  Hence  they  were  practically 
excluded  from  the  advantages  in  regard  to  the  security  of 
their  property  and  the  settlement  of  their  disputes  which, 
under  the  Friendly  Societies  Act,  18th  and  19th  Vict.  cap. 
63,  had  been  granted  to  all  associations  established  for  any 
purposes  which  were  not  illegal.  In  this  condition  the  law 
was  when  what  became  notorious  as  the  "  Sheffield  and 
Manchester  outrages  "  suggested  the  appointment  of  the 
royal  cbrninission  on  trade  unions,  which  investigated  the 
subject  from  1867  to  1869.  The  outcome  was,  first,  a 
temporary  measure  for  the  more  effectual  protection  of  the 
funds  of  trade  unions,  passed  in  1869,  and,  secondly,  the 
two  measures  which,  as  amended  and  amending,  are  cited 
together  as  the  "Trade  Union  Acts  1871  and  1876" — 
the  34th  and  35th  Vict  cap.  22  and  the  39th  and  40th 
Vict  cap.  31. 

By  these  statutes,  construed  with  tne  Conspiracy  an  Protection 
of  Property  Act,  1875,  the  38  and  89  Vict  cap.  86,  the  Uw  relat- 
ing to  combinations,  whether  of  workmen  or  of  masters,  assumed 
tho  shape  iu  which  it  exists  at  tho  present  time.  In  connexion 
with  trade  disputes  no  person  can  now  bo  prosecuted  for  conspiracy 
to  commit  an  net  which  would  not  be  criminal  if  committed  by 
him  singly,  and  consequently  employers  and  employed  alike  may 
lawfully  do  in  combination  all  that  they  would  be  entitled  to  do  as 
individuals.  The  purposes  of  a  trade  union  are  not  to  be  deemed 
illegal  merely  because  they  are  in  restraint  of  trade,  and  the  cir- 
cumstance that  they  are  in  restraint  of  trade  is  not  to  render  any 
member  of  it  liable  to  prosecution,  nor  ia  it  to  avoid  or  make  void- 
able any  agreement  or  trust  relating  to  it  No  court,  however, 
win  entertain  legal  proceedings  with  the  object  of  directly  enforcing 
or  recovering  damages  for  the  breach  of  an  agreement  between  the 
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members  of  a  trade  union  as  such,  concerning  the  conditions  o* 
which  the  monitors  fur  the  time  being  shall  or  shall  not  sell  the-.r 
goods,  transact  their  business,  employ  or  be  employed,  or  the  p»y- 
ment  by  any  person  of  any  subscription  or  penalty  to  a  trade  onion, 
or  for  the  application  of  the  funds  of  a  trade  union  to  provide 
benefits  or  to  furnish  contributions  to  any  employer  or  workm;c 
not  a  member  of  such  trade  union  in  consideration  of  such  cro^bycr 
or  workman  acting  in  conformity  with  the  rules  or  resolution]  cf 
such  trade  union,  or  to  dischsrgo  any  fine  imposed  upon  any  perrea 
by  any  conit  of  justice  or  any  agreement  made  between  one  trade 
union  and  another,  or  any  bond  to  aecure  such  agreements.  Bet 
such  incapacity  to  sue  on  such  agreement*  is  not  to  be  taken  u 
constituting  any  of  them  illegal.    Every  person,  however,  com 
mits  a  misdemeanour,  and  on  conviction  is  liable  to  a  maximum 
fine  of  £20,  or  to  a  maximum  imprisonment  of  three  months  with 
ban!  labour- who  «ilfully  and  maliciously  breaks  a  contract  of 
service  or  hiring,  knowing,  or  having  reasonable  cause  to  believe, 
that  the  probable  consequence  of  his  so  doing,  either  a'one  or  in 
combination  with  others,  will  be  to  endanger  human  lifo  or  cause 
serious  bodily  injury,  or  to  expose  valuable  property,  whether  rul 
or  personal,  to  destruction  or  serious  injury  ;  or  who,  being  em- 
ploy od  by  a  municipal  authority  or  by  any  company  or  contractor 
on  whom  is  imposed  by  Act  of  Parliament,  or  who  havo  other  .rise 
assumed,  the  duty  of  supplying  any  place  with  gas  or  water,  wilfully 
i  and  maliciously  breaks  a  contract  of  service  or  hiring,  knowing,  or 
;  having  reasonable  cause  to  believe,  that  the  probable  conftqutnee 
of  Lis  so  doing,  alone  or  in  combination  with  others,  will  be  to 
i  deprive  the  inhaliitant*  of  that  place,  wholly  or- in  part,  of  their 
supply  of  gas  or  water  ;  or  who,  with  a  view  to  compel  any  other 
person  to  do  or  to  abstain  from  doing  any  act  which  such  ctker 
person  has  a  right  to  abstain  from  doing  or  to  do,  wrongfully 
and  without   legal  authority  uses  violence   to  or  intimtdatei 
such  other  per»on  or  his  wife  or  children,  or  injures  his  property, 
or  who  persistently  follow*  such  person  about  from  place  to  place  ; 
or  who  hides  any  tools,  clothes,  or  other  property  owned  or  used 
by  such  other  person,  or  deprives  him  of  or  hinders  him  in  the  use 
thereof;  or  who  watches  or  besets  the  house  or  other  place  where 
such  person  resides  or  works  or  carries  on  business  or  happens  to 
be,  or  the  approach  to  such  houso  or  place  ;  or  who  follows  such 
other  person  with  two  or  more  other  persons  in  s  disorderly  mataer 
in  or  through  any  street  or  road.    But  attending  at  or  r.ar  the 
house  or  ^ilace  where  a  person  resides  or  works  or  carries  on  busi- 
ness in  order  merely  to  obtain  or  communicate  information  is  not 
watching  or  besetting  within  the  atatute.   In  regard  to  registration, 
I  trade  unions  are  placed  on  a  similar  footing  with  friendly  and 
provident  and  industrial  societies,  and  they  enjoy  all  the  privileges, 
j  advantages,  and  facilities  which  those  associations  possess  and 
command.    On  their  side,  however,  they  have  to  comply  with  the 
same  conditions,  are  subject  to  the  same  liabilities,  and  are  com- 
pelled to  make  the  same  periodical  returns. 

Although  there  nre  several  large  and  influential  societies  among 
j  the  employers  of  labour  which  come  within  the  legal  definition  of 
i  trade  unions,  what  are  commonly  as  well  as  more  accurately  meant 
j  by  trade  unions  are  societies  exclusively  composed  of  the  employed, 
;  — the  suppliers  of  labour  whether  skilled  or  unskilled.    Of  tnde 
j  unions  in  this  sense,  —  those  of  which  the  members  are  all  artisans  or 
j  labourers,— the  organization  is  everywhere  pretty  much  the  same, 
1  although  tho  rules  and  regulations  of  various  associations  differ  in 
detail  more  or  less  distinctly  and  widely  from  one  another.  Their 
ordinary  constitution  is  that  of  a  society  divided  into  districts,  and 
again  into  smaller  local  bodies.  The  seat  of  the  governing  authority 
—tho  gcnerul  or  executive  council— ia  usually  fixed  at  some  large 
centre  of  industry  or  commerce,  as  London,  Manchester,  or  Bir- 
mingham, and  it  is  often  changed  at  stated  intervals  by  a  vote  of 
the  society  at  large.    It  is  the  poli*y  of  the  trade  unions,  by  thi- 
method  of  organization,  to  extend  the  area  of  their  influence,  and 
so  to  iucreaae  their  power  in  dealing  with  the  masters  or  in  con- 
trolling their  own  members  in  any  emergency.    Each  of  the 
branches  has  a  separate  government  for  special  purposes.     But  for 
general  purposes  all  the  branches  are  under  the  command  of  the 
executive  council  or  central  committee,  which  is  constituted  of 
members  or  ottieera  who  ore  elected  by  the  whole  society.  The 
terms  on  which  members  are  admitted  are  different  in  different 
associations.    But  in  all  of  them  there  are  certain  limits  as  to  age 
and  the  number  of  years  during  which  the  candidate  has  been 
apprenticed  to  or  baa  worked  in  the  trade.    The  revenue  and 
reserve  of  all  the  societies  are  derived  from  admission  fees  and 
weekly  or  monthly  subscriptions,  together  with  the  amount  of  the 
fines  which  are  imposed  for  neglect  of  duty  and  breaches  of  the 
rules  and  regulations.    These  sources  of  income  are  sufficient  for 
ordinary  purposes  ;  and  extraordinary  charges,  such  as  are  entailed 
by*  "strike"  or  a  "lock-out,"  are  nearly  always,  if  not  invari- 
ably, met  by  means  of  "  levies  "  made  on  the  members  by  order  of 
the  executive  council  or  central  committee.  "  The  following  account 
of  the  Amalgamated  Society  of  Engineers  may  be  accepted  as 
furnishing  a  typical  example  of  the  organization  and  management 
of  a  large  and  flourishing  trade  union. 
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According  to  the  thirty-third  annual  Report  of  that  society,  it 
appears  that  in  1883  the  union  consisted  of  424  branches,  chiefly 
ia  towns  in  the  British  Isles,  bat  with  a  fair  sprinkling  in  Canada, 
ths  United  States,  Australia,  India,  and  other  parts  of  the  globe. 
The  Lumber  of  members  was  60,418.  A  branch  mast  consist  of 
not  fewer  than  ae/en  members  or  more  than  three  hundred.  The 
cooatitution  ia  pre-eminently  democratic  Each  branch  is  itself  a 
completely  organized  body.  It  selects  and  elects  its  own  officers ; 
it  collects,  holds,  snd  spends  its  own  funds ;  and  it  manages  the 
whole  of  the  business  which  affects  itself  alone.  The  officers  of  the 
branch  are  elected  at  general  meetings  at  which  every  member 
must  bo  present  under  the  penalty  of  a  fine.  Members  who  refuse 
to  be  nominated  for  office,  or  who  refuse  to  serve  if  elected,  sre  also 
subject  to  fines,  and  officers  who  neglect  their  business  either  by 
coming  late  to  meetings  or  absenting  themselves  altogether  are 
■imilany  punished.  A  meeting  of  the  members  of  each  branch  is 
held  every  fortnight  for  the  transaction  of  ordinary  business,  such 
ss  receiving  subscriptions  and  deciding  upon  propositions  for  new 
members.  These  meetings  begin  at  half-past  7  in  th«  evening, 
sod  close  at  half-past  9  or  10  o'clock,  bnt  the  hours  are  tltered 
when  it  is  convenient  to  alter  them.  The  duties  of  the  secretary 
sre  onerous,  and  his  responsibility  is  great  No  one  therefore  is 
eligible  who  has  not  been  in  the  society  two  years  successively,  and 
"do  member  shall  be  elected  as  secretary  who  keeps  a  public  or 
beer  house."  He  has  charge  of  the  accounts  of  his  branch,  and  con- 
ducts its  correspondence,  lie  has  to  see  to  the  payment  of  members 
who  are  entitled  to  travelling  relief  donation,  sick,  superannuation, 
or  funeral  benefit  He  has  to  summon  meetings,  keep  minntes, 
report. to  the 
triet,  the 


general  secretary  as  to  the  state  of  trade  in  the  dis- 
ber  of  men  out  of  work,  or  on  the  other  band  he  has 
men  are  wanted,  snd  he  has  also  "  to  transact  any 


other  business  that  belongs  to  his  office."  Tho  president,  vice- 
president,  and  assistant  secretary  of  a  branch  are  elected  quarterly, 
while  the  secretary  and  referee  are  elected  annually.  Members  are 
exempt  if  they  are  fifty  years  of  age,  or  if  they  reside  more  thsn 
3  miles  from  tie  club  house  ;  and  they  are  disqualified  if  they  are 
lCs.  in  arrear  with  their  contributions.  There  are  also  book- 
keepers, money  stewards,  doorkeepers,  treasurers,  and  cuditors, 
the  naturo  of  whose  work  is  evident  from  their  titles.  There  are 
slso  sick  stewards,  whose  dnties  are  to  visit  the  sick  twice  a  week, 
to  report  their  visits  to  the  meetings  of  the  branch,  and  to  carry 
the  invalid  his  sick  benefit  None  of  the  offices  are  honorary.  In 
branches  numbering  fewer  than  fifty  members  every  officer  is  allowed 
id.,  and  in  branches  numbering  fifty  and  upwards  6d.,  for  his 
attendance  on  branch  meeting  niglts.  The  secretary  ia  paid 
annually  and  according  to  the  size  of  the  branch.  The  lowest 
amount  ia  £1,  5a.  for  a  branch  of  ten  members,  the  highest  £l0, 
4a  for  a  branch  of  three  hundred.  The  auditors  are  paid  at  a 
lower  rate,  which  varies  from  9d.  to  4a  8d.,  while  the  treasurer  is 
paid  10  per  cent  on  the  sum  set  apart  for  use.  Each  branch  has 
also  a  committee,  which  has  power  to  determine  anything  whereon 
the  society's  rules  are  ailent  The  books  of  the  branch  are  open  to 
their  inspection ;  they  can  summon  meetings,  and  they  hare  vari- 
ous other  duties.  Each  member  of  this  committee  receives  fld.  for 
each  meeting  he  attends,  and  is  fined  fid.  for  each  meeting  from 
which  he  ia  absent  In  any  district  in  which  there  are  more 
branches  than  one,  a  local  district  committee  must  be  formed,  con- 
sisting of  seven  members,  each  branch  ss  nearly  as  practicable 
selecting  an  equal  number.  Where  there  are  seven  branches,  each 
one  sends  a  representative.  The  duties  of  this  committee  are  to 
"  watch  over  the  interests  of  the  trade,  and  transact  such  business 
ss  affects  the  district  generally."  It  must  not  however,  interfere 
with  the  business  of  any  particular  branch  of  the  society.  The 
1  authority  is  vested  in  a  general  or  executive  council,  con- 
J  of  thirty-seven  members,  of  whom  eleven  represent  metro- 
politan branches,  the  others  beiug  from  the  provinces,  including 
Scotland  and  Ireland.  As  the  country  councillors  cannot  con- 
veniently attend  frequent  meetings  in  London,  the  ordinary 
at  is  entrusted  to  the  eleven  London  members,  who  sre 
fthe  local  council,  and  the  council  is  also  further  broken  up 
into  various  committees  for  managing  the  details  of  the  society. 
This  council  hears  appeals  from  branches,  sdvises,  forbids,  initiates, 
and  terminates  strikes.  The  general  secretary  receives  a  salary  of 
£4  a  week  and  lives  rent  free.  He  also  receives  Is.  Od.  each  time 
he  sttends  a  council  meeting,  and  is  paid  for  any  special  journeys 
undertaken  or  extra  work  done.  His  assistants  receive  £2,  10s.  a 
week  each,  and  have  to  give  the  whole  of  their  time  to  tho  associa- 
tion. They  have  to  compile  and  issue  a  monthly  report  as  well  as 
quarterly  and  yearly  reports.  The  last-named  is  quite  a  formid- 
able volume,  consisting  of  nearly  400  pagu  of  large  post  octavo, 
and  those  of  other  societies  are  similar.  Tho  general  secretary's 
hours  of  business  are  fixed  from  9  a.m.  to  0  p.m.  He  has  power  to 
authorize  members  who  sre  on  donation  to  be  removed  from  one 
branch  to  another  where  there  is  a  probability  of  employment,  and 
he  has  to  keep  a  register  of  all  the  members  of  tho  society,  stating 
when  and  where  admitted,  age,  married  or  single,  and  whether  a 
member  haa  rcceivzd  any  part  of  tho  financial  money.    I:,  '-he 


Amalgamated  Society  of  Engineers  the  contribution  of  each  member 
is  generally  la.  a  week,  and  if  a  man  be  in  arrears  be  is  suspended 
from  the  benefits  of  the  society,  unless  indeed  he  is  oat  of  work  or 
in  distressed  circurostsnces.  At  the  end  of  1883  the  union  had  a 
balance  in  hand  of  £178,128,  or  upwards  of  £3,  10a.  a  man. 

In  some  trade  unions — for  example,  those  of  the  compositors — 
there  is  a  special  body  ("  fathers  of  chapels")  whose  business  it  is  to 
see  that  the  rules  and  regulations  if  the  societies  they  belong  to  are 
faithfully  obaerved  in  the  estshlisbnients  where  they  are  employed. 
In  others  again — for  instance,  in  the  National  Agricultural  Labourers 
Union,  ss  distinguished  from  the  Federal  Union  of  Agricultural 
Labourers — the  system  of  management  is  completely  centralized, 
the  secretary  or  the  executive  committee  having  entire  control  of 
the  funds  and  business  of  the  whole  association.  In  all  l'-r^e 
towns  there  are  trade  councils  formed  of  delegates  from  the  different 
trade  unions  within  their  area,  whose  function  it  is  to  discuss  and 
supervise  the  general  interests  of  the  unionists  in  the  several  trades 
of  which  they  are  representative.  Moreover,  an  annual  trade  unions 
congress  is  held  in  some  great  centre  of  industry  and  population 
in  ono  of  the  three  kingdoms,  at  which  delegates  from  almost  all 
the  trade  unions  throughout  the  realm  are  present  snd  take  part  in 
debating  questions,  whether  social  or  political,  which  are  of  special 
interest  to  tho  working  classes.  At  these  assemblies,  which  have 
now  been  held  for  twenty  consecutive  years,  a  parliamentary  com- 
mittee, which  remains  in  existence  for  the  ensuing  twelvemonth, 
ia  chosen,  to  whom  the  whole  body  of  trade  unionists  looks  for 
counsel  and  assistance  with  respect  to  legislation  intended  or  desired 
on  their  behalf.  To  the  action  of  the  trade  unions  congress  snd 
their  parliamentary  committee  much  of  the  legislation  which  has 
been  recently  effected  on  questions  affecting  the  welfare  of  tho 
order  of  the  community  to  which  they  belong  is  to  be  attri- 
buted,- notably  the  Employers'  Liability  Act  and  the  amended 
Factory  and  Mines  Acta.  (See  Trad*  Union*,  kc,  by  William 
Trant) 

The  objects  of  trade  unions  are  twofold,— first,  those  of  a  friend  lv 
or  benefit  society,  snd,  secondly,  those  of  a  trade  society  or  guild. 
In  the  former  capacity  they  afford  relief  to  their  members  when 
they  are  out  of  work  from  any  cause,  including  sickness  or  accident; 
they  occasionally  provide  them  with  superannuation  allowances, 
and  they  almost  always  make  burial  allowances  on  account  of 
deceased  members  and  their  wires.  In  the  latter  capacity  it  is 
their  special  business  to  promote  what  they  conceive  to  be  the 
interests  of  the  trade  with  which  they  are  connected  by  placing  the 
workmen,  so  far  as  combination  will  fulfil  that  purpose,  on  a  footing 
approaching  to  equality  with  the  capitalists  by  whom  they  sre 
employed  in  the  disposal  of  their  labour.  Of  course  this  is  the 
great  object  for  which  the  unions  really  exist  But,  as  the  com- 
missioners on  trade  unions  have  pointed  out,  it  is  found  desirable 
to  conjoin  the  objects  of  a  friendly  or  benefit  society  with  it, 
because  by  that  means  additional  members  and  funds  are  obtained, 
and  the  authority  which  the  union  as  a  trade  society  hss  over  its 
members  is  thus  sugmeuted.  The  leading  aims  of  all  trade  union- 
ism are  to  increase  wages  and  to  diminish  the  labour  by  which  it 
is  needful  to  earn  them,  and  further  to  secure  a  more  equal  dis- 
tribution of  work  among  the  workmen  ia  any  given  trade  than 
would  be  the  case  under  a  regime  of  unrestricted  competition. 
Hence  their  rules  prescribe  a  minimum  amount  of  wages  to  be 
accepted  and  a  maximum  amount  of  work  to  be  done  by  their 
members,  and  prohibit  piece  work  or  working  overtime.'  The 
methods  by  which  the  unionists  endeavour  to  accomplish  their 
end,  which  is  in  a  sense  the  monopoly  of  the  labour  market,  are 
either  direct  or  indirect  The  direct  method  is  a  "strike,"  or 
simultaneous  cessation  or  labour  on  tho  part  of  the  workmen.  It 
is  the  ultimate  sanction  as  between  the  employed  and  their  em- 
ployers of  the  demands  rasde  by  the  union.  But,  where  the 
unionists  are  strong,  the  mere  threat  of  a  strike  is  often  sufficient 
to  fulfil  the  intended  purpose,  and  arbitration  is  still  more 
frequently  found  effectual  for  bringing  about  a  settlement  or  com- 
promise. '  The  indirect  methods  to  which  the  trade  unionists  resort 
for  reaching  their  aims  are  by  limiting  the  number  <Jf  workmen  to 
be  employed  in  any  trade  and  by  repressing  or  discountenancing 
competition  among  those  who  are  actually  employed  in  it.  Most 
of  them  forbid  the  admission  of  more  than  a  stipulated  proportion 
of  apprentices,  aud  some  of  them  prohibit  the  engagement  of 
women  to  do  work  which  can  be  done  oy  men.  Nearly  all  of  them 
resist  the  common  employment  of  unionists  and  non-unionists,  snd 
do  their  best  to  exclude  nonur^nists  from  employment  altogether. 
But  the  amount  expended  by  wade  unions  in  the  conduct  of  trade 
disputes  is  very  much  less  than  is  generally  imagined.  Mr  George 
Howell,  for  instance,  showed  conclusively  in  the  Contemporary 
Review  that  such  was  the  case  three  or  four  years  ago,  and  Mr 
Murchie,  tho  chairman  of  the  parliamentary  committee,  stated  at 
tho  trade  unions  congress  at  Stockport  in  the  autumn  of  1885  that 
Mr  Howell's  contentions  had  been  signally  confirmed  by  more 
recent  experience.  Taking  tho  seven  largest  trade  unions,  those 
whose  statistics  had  been  relied  on  by  Mr  Howell— namely, 
tlo  Amalgamated  Engineers,  the  Ironfoundcrs,  the  Boiler  Mnkcr: 
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and  Iron  Shipbuilders,  the  Stemm-Engine  Makers,  Ironmoulder*  of 
Scotland,  Amalgamated  Tailor*,  and  Amalgamated  Carpenters  and 
Joiner*— he  affirmed  that,  while  in  the  nine  year*  preceding  1084 
their  receipt*  were  £2,818,548,  their  expenditure  was  £2,963,186, 
of  which  amount  £1,207,180  waa  spent  in  unemployed  beuefit, 
£592,273  in  sick  benefit,  £976,052  in  compensation  tor  loss  of  tools, 
superannuations,  accidents,  funerals,  minor  grants  and  benefits,  and 
expense  of  management,  only  £188,680  bad  been  apent  in  connexion 
with  "trade  movements,"  or  about  64  per  cent,  of  the  whole  turn 
expended. 

There  are  no  really  trustworthy  means  of  arming  at  anything 
approaching  to  an  accurate  estimate  of  the  actual  numerical  strength 
or  the  trade  unions  in  the  United  Kingdom.  According  to  the  last 
Report  of  the  registrar  general  of  friendly  societies,  there  were  in 
tho  year  1&88  registered  in  his  office  195  trade  unions  with  253,088 
members  and  £431,495  funds,  of  wliich.12  returned  over  £10,000 
funds,  9  over  10,000  members,  and  6  over  £10,000  income.  But 
this  of  oourse  convoys  a  very  inadequate  notion  of  the  dimensions 
to  which  trade  unionism  has  attained,  since  many  of  the  largest 
and  most  influential  societies  are  still  unregistered. 

The  following  table  *how*  the  number  of  delegate*  and- the 
aggregate  membership  of  the  societies  represented  by  them  at 
the  trade  unions  congresses  in  the  years  from  1880  to  1886,  both 
inclusive  :— 
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Weshall  not  be  far  wrong,  perhaps,  if  we  set  down  tho  number  of  trado 
unionists  in  all  the  three  kingdoms  at  about  800,000.      (K.  DR. ) 

TRAGEDY.    See  Drama. 

TRAJAN  (c.  53-1 17  a.d.).  Marcus  Ulpius  Tbaianus, 
the  fourteenth  Roman  emperor,  wus  a  native  of  Italica,  in 
£l>ain.  Tho  family  to  which  he  belonged  waa  probably 
Italian  and  not  Iberian  by  blood.  His  father  began  life 
as  a  common  legionary  soldier,  and  fought  his  way  up  to 
the  consulship  and  the  governorship  of  Asia.  He  was  one 
of  the  hardest  fighters  in  Judaea  under  Vespasian  and 
Titus ;  he  served  too  against  the  Parthians,  and  won  the 
highest  military  distinction  open  to  a  subject,  the  grant  of 
the  triumphal  insignia.  Thus  he  acquired  a  prominent 
place  among  tho  brand  new  patricians  created  by  the 
Flavians  as  substitutes  for  the  nobles  of  old  descent  who 
had  succumbed  to  the  cruelty  and  rapacity  of  the  emperors 
from  Tiberius  to  Nero.  The  younger  Trajan  was  rigor- 
ously trained  by  his  father,  and  deeply  imbued  with  the 
same  principles  and  tastes.  He  was  a  soldier  born  and 
bred.  No  better  representative  of  the  true  old  hardy 
Roman  typo,  little  softened  either  by  luxury  or  educa- 
tion, had  come  to  tho  head  of  affairs  since  the  days  of 
Mariua.  Tho  date  of  his  birth  was  probably  53  a.d. 
His  training  was  almost  exclusively  military,  but  bis  ex- 
perience as  an  officer  gave  him  an  acquaintance  with 
almost  every  important  province  of  the  empire  which  waa 
of  priceless  value  to  him  when  ho  came  to  the  throne. 
For  ten  years  ho  held  a  commission  as  military  tribune, 
which  took  him  to  many  lands  far  asunder ;  then  he  filled 
important  posts  in  Syria  and  Spain.  How  much  actual 
warfare  Trajan  saw  in  those  days  we  can  hardly  tell ;  ho 
certainly  went  through  some  severe  service  under  his 
father's  command  against  tho  Parthians.  By  the  year  89 
he  had  achieved  a  considcrublo  reputation.  At  that  time 
L,  Antonius  Saturninus  headed  a  rebellion  in  Germany, 
which  threatened  seriously  to  briog  Domitian'a  rule  to  an 
end.  Trajan  was  ordered  in  hot  haste  from  Further  Spain 
to  the  Rhine.  Although  he  carried  his  troops  over  that 
long  and  arduous  march  with  almost  unexampled  rapidity, 
he  crdy  arrived  after  the  insurrection  had  been  put  down. 


But  his  promptitude  raised  him  higher  in  the  favour  of 
Domitian,  and  he  was  advanced  to  the  consulship  in  91 
Of  the  next  five  years  of  his  life  we  know  nothing  posi 
tively.  It  is  not  unlikely  that  they  were  Bpent  at  Rome 
or  in  Italy  in  the.  fulfilment  of  some  official  duties.  When 
the  revolution  of  96  came,  and  Nerva  replaced  the 
murdered  Domitian,  Trajan  had  conferred  upon  him  ona 
of  the  most  important  posts  in  the  empire,  that  of  consular 
legate  of  Upper  Germany.  An  officer  whose  nature,  as 
the  event  showed,  was  interpenetrated  with  the  spirit  of 
legality  was  a  fitting  servant  of  a  revolution  whose  aim 
it  was  to  substitute  legality  for  personal  caprice  as  the 
dominant  principle  of  affairs.  The  short  reign  of  Nerva 
really  did  start  the  empire  on  a  new  career,  which  lasted 
more  than  three  quarters  of  a  century.  But  it  also  demon- 
strated how  impossible  it  was  for  any  one  to  govern  at 
all  who  had  no  claim,  either  personal  or  inherited,  to  the 
respect  of  the  legions.  Nerva  saw  that  if  he  could  not 
find  an  Augustus  to  control  the  army,  the  army  would  find 
another  Domitian  to  trample  the  senate  under  foot.  In 
his  difficulties  he  took  counsel  with  L.  Licinius  Sura,  a 
lifelong  friend  of  Trajan,  and  in  October  97  he  ascended 
the  Capitol,  and  with  all  due  solemnity  proclaimed  that 
he  adopted  Trajan  as  his  son.  The  sonate  confirmed  the 
choice,  and  acknowledged  the  emperor's  adopted  son  ss 
his  successor.  In  a  letter  which  Nerva  sent  at  once  to 
Trajan  he  quoted  most  significantly  a  line  from  the  begin- 
ning of  the  Iliad,  where  Cbryses,  insulted  by  Achillea, 
prays  to  Apollo:  May  thy  shafts  afford  me  vengeance 
on  the  Greeks  for  my  tears."  After  a  little  hesitation 
Trajan  accepted  the  position,  which  was  marked  by  the 
titles  of  impcrator,  Ca?aar,  and  Germanicus,  and  by  the 
tribunician  authority.  Ho  immediately  proceeded  to  Lower 
Germany,  to  assure  himself  of  the  fidelity  of  the  troops  in 
that  province,  and  while  at  Cologne  he  received  news  of 
Nerva's  death  (January  98).  The  authority  of  the  new 
emperor  was  recognized  at  once  all  the  empire  over.  The 
noVel  fact  that  a  master  of  the  Romans  should  have 
been  born  on  Spanish  soil  seems  to  have  passed  with  littls 
|  remark,  and  this  very  absence  of  notice  is  significant. 
Trajan's  first  care  as  emperor  was  to  write  to  the  senate 
an  assurance  like  that  which  had  been  given  by  Nerva, 
that  he  would  neither  kill  nor  degrade  any  senator.  He 
ordered  the  establishment  of  a  temple  and  cult  in  honour 
of  his  adoptive  father,  but  he  did  not  present  himself  .at 
Rome  for  nearly  two  years  after  his  accession.  Possibly 
he  had  taken  measures  before  Nerva's  death  to  secure  the 
revenge  which  Nerva  craved,  but  probably  did  not  live  to 
see.  In  his  dealings  with  tho  mutinous  pratorians  the 
strength  of  the  new  emperor's  hand  was  shown  at  once. 
He  ordered  a  portion  of  the  force  to  Germany.  They  did 
not  venture  to  disobey,  and  were  distributed  among  tbr> 
legions  there.  Those  who  remained  at  Rome  were  easily 
overawed  and  reformed.  It  is  still  more  surprising  that 
the  soldiers  should  have  quietly  submitted  to  a  reduction 
in  tho  amount  of  the  donative  or  gift  which  it  was  custom- 
ary for  them  to  receive  from  a  new  emperor,  though  tbe 
civil  population  of  the  capital  were  paid  their  largess  (conff'.- 
arium)  in  full.  By  politic  management  Trajan  was  ab!c 
to  represent  the  diminution  as  a  sort  of  discount  for 
immediate  payment,  while  tho  civilians  had  to  wait  a  con 
siderable  time  before  their  full  due  was  handed  to  them. 

The  secret  of  Trajan's  power  lay  in  his  close  persons! 
relations  with  the  officers  and  men  of  the  army  and  in  the 
soldierly  qualities  which  commanded  their  esteem.  He 
possessed  courage,  justice,  and  frankness  to  a  high  degree. 
Having  a  good  tillo  to  military  distinction  himself,  h  ; 
could  afford,  as  tho  unwarlike  emperors  could  not,  to  be 
generous  to  his  officers.  Tho  common  soldiers,  on  the 
,  other  hand,  were  fascinated  by  his  personal  prowess  and 
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his  somewhat  ostentatious  camaraderie.  His  features  were 
firm  and  clearly  cat;  his  figure  was  tall  and  soldierly, 
and  exhibited  the  sinewy  hard  health  of  a  veteran  cam." 
peigner.  His  hair  was  already  grey  before  he  came  to  the 
throne,  though  he  was  not  more  than  forty-four  years'old.' 
The  stoutness  of  the  emperor's  arm  had  been  proved  in  the 
face  of  his  men  in  many  a  hard  fight.  When  on  service  he 
used  the  mean  fare  of  the  common  private,  dining  on  salt 
pork,  cheese,  and  soar  wine.  Nothing  pleased  him  better 
than  to  take  part  with  the  centurion  or.  the  soldier  in 
fencing  or  other  military  exercise,  and  he  would  applaud, 
any  shrewd  .blow  which  fell  upon  his  own  helmet  He 
loved  to  display  his  acquaintance  with  the  career  of  dis- 
tinguished veterans,  and  to  talk  with  them  of  their  bat- 
tles and  their  wounds.  Probably  he  lost  nothing  of  his 
popularity  with  the  army  by  occasional  free  indulgence 
in  sensual  pleasures,  with  which,  as  Bacon  remarks,  the 
soldier  is  apt  to  pay  himself  for  the  perils  he  encounters. 
Yet  every  man  felt  and  knew  that  no  detail  of  military 
duty,  however  minute,  escaped  the  emperor's  eye,  and  that 
any  relaxation  of  discipline  would  be  rigidly  punished,  yet 
with  unwavering  justice.  Trajan  emphasized  at  once  his 
personal  control  and  the  constitutionality  of  his  sway  by 
bearing  on  his  campaigns  the  actual  title  of  "  proconsul," 
which  no  other  emperor  had  done.  All  things  considered, 
it  is  not  surprising  that  he  was  able,  without  serious 
opposition  from  the  army,  to  remodel  the  whole  military 
institutions  of  the  empire,  and  to* bring  them  into  a 
shape  from  which  there  was  comparatively  little  departure 
so  long  as  the  army  lasted.  In  disciplinary  matters  no 
emperor  since  Augustus  had  been  able  to  keep  eo  strong  a 
control  over  the  troops.  Pliny  rightly  praises  Trajan  as 
the  lawgiver  and  the  founder  of  discipline,  and  Vegetius 
classes  Augustus,  Trajan,  and  Hadrian  together  as  restorers 
of  the  morale  of  the  army.  The  confidence  which  existed 
between  Trajan  and  his  army  finds  expression  in  some  of 
the  coins  of  his  reign. 

For  nearly  two  years  after  his  election  Trajan  did  not 
appear  in  Rome.  He  had  decided  already  what  the  great 
task  of  his  reign  should  be — the  establishment  of  security 
upon  the  dangerous  north-eastern  frontier.  Before  visiting 
the  capital  he  determined  to  put  affairs  in  train  for  the 
attainment  of  this  great  object  He  made  a  thorough  in- 
spection of  the  great  lines  of  defence  between  the  Danube 
and  the  Rhine,  and  framed  and  partly  carried  out  a  vast 
scheme  for  strengthening  and  securing  them.  The  policy 
of  opposing  uncivilized  tribes  by  the  construction  of  the 
limet,  a  raised  embankment  of  earth  or  other  material, 
intersected  here  and  ther^  by  fortifications,  was  not  his 
invention,  but  it  owed  in  great  measure  its  development 
to  him.  It  is  probable  that  the  northernmost  part  of 
the  great  limes  Germanut,  from  the  Rhine  at  Rbeinbrohl, 
nearly  midway  between  Coblenz  and  Bonn,  to  a  point  on 
the  Slain  east  of  Frankfort,  where  that  river  suddenly 
changes  its  course  from  north  to  west,  was  begun  by 
Domitian.  The  extension  of  this  great  barrier  southwards 
was  undertaken  by  Trajan,  though  we  cannot  say  how  far 
he  carried  the  work,  which  was  not  entirely  completed  till 
long  after  his  time.  The  limet  leaves  the  Main  at  Milten- 
berg,  a  point  at  which  the  north  and  south  course  of  the 
river  is  broken  by  a  great  angle,  and  then  follows  a  line 
generally  parallel  to  the  stream  of  the  Neckar,  till  it  reaches 
Lorch,  a  place  between  Stuttgart  and  Aalen.  Here  it 
meets  the  so-called  limet  Rettut,  which  trends  eastward  till 
it  cuts  the  Danube  at  Kelheim,  a  place  some  distance  short 
of  Ratisbon,  thtf  ancient  Centra  Regina,  This  grand  work, 
which  would  have  excited  the  envy  of  Augustus,  is  trace- 
able in  its  main  extent  at  the  present  day.  We  may  with- 
out hesitation  follow  the  opinion  of  Mommsen,  who  main- 
tain that  the  limet  was  not  intended,  like  Hadrian's  wall 


between  the  Tyne  and  the  Solway,  and  like  the  great  wall 
of  China,  to  oppose  an  absolute  barrier  against  incursions 
from  the  outside.  It  was  useful  as  marking  definitely  the  . 
boundary  of  the  Roman  sway,  and  as  assuring  the  Romans 
that  no  inroad  could  bo'tnade  without  intelligence  being 
hadof  it  beforehand,  while  the  limet  itself  and  the  system 
of  roads  behind  it  enabled  troops  to  be  directed  rapidly  to 
any  threatened  point,  and  the  fortified  positions  could  be 
held  against  large '  numbers  till  reinforcements  arrived. 
Great  importance  was  no  doubt  attached  to  the  perfection  of 
the  lines  of  communication  bearing  ou  the  limet.  Among  a 
people  of  road  makers,  Trajan  was  one  of  the  greatest,  and 
we  have  definite  evidence  from  inscriptions  that  some  of 
the  military  roads  in  this  region  were  constructed  by  him!' 
!  The  more  secure  control  which  the  Romans  now  maintained 
over  the  territory  within  the  limet  tended  to  its  rapid 
civilization,  and  the  Roman  influence,  if  not  the  Roman 
arms,  soon  began  to  affect  powerfully  the  regions  beyond. 

After  hu  careful  survey  of  the  Rhine  end  of  the  great 
defensive  barrier,  Trajan  proceeded  to  consider  it  and  plan 
it  from  the  Danube.  From  the  age  of  Tiberius  onwards 
the  Romans  possessed  the  whole  southern  bank  of  tho 
river  from  its  source  to  the  Euxine.  But  the  precariou3 
tenure  of  their  possession  had  been  deeply  impressed  on 
them  by  the  disasters  and  humiliations  they  had  under- 
gone in  these  districts  during  the  reign  of  Domitian.  A 
prince  had  arisen  among  the  Dedans,  Decebalus  by  name, 
worthy  to  be  placed  at  the  heed  of  all  the  great  barbarian 
antagonists  of  Rome.  Like  Maroboduus,  he  was  able  to 
combine  the  forces  Of  tribes  commonly  hostile  to  each 
other,  and  his  military  ability  almost  went  the  length  of 
genius.  After  he  had  swept  the  province  of  Moesia  bare,  • 
he  was  defeated  by  one  of  Domitian's  lieutenants,  but 
the  position  of  affairs  on  the  Danubio-Rhenish  border  was 
still  bo  threatening  that  the  emperor  was  glad  to  conclude 
a  treaty  which  conferred  extraordinary  advantages  on  his 
foe.  Not  only  did  the  Romans  stipulate  to  pay  to  Dece- 
balus an  annual  subsidy,  which  he  must  have  regarded  as 
a  tribute,  but  they  agreed  to  supply  him  with  engineers 
and  craftsmen  skilled  in  all  kinds  of  construction,  but 
particularly  in  the  erection  of  fortifications  and  defensive 
works.  During  the  nine  or  ten  years  which  had  elapsed 
since  the  conclusion  of  this  remarkable  treaty,  the  Daciau 
prince  had  immensely  strengthened  the  approaches  to  his 
kingdom  from  the  Roman  side..  He  had  also  equipped 
and  drilled  his  formidable  army  after  the  Roman  fashion. 
It  was  impossible  for  a  soldier  like  Trajan  to  endure  the 
conditions  laid  down  by  Domitian ;  but  the  conquest  of 
Dacia  had  become  one  of  the  most  formidable  tasks  that 
had  ever  confronted  the  empire.  Trajan  no  doubt  planned 
a  war  before  he  left  the  Danube  for  Rome  late  in  99. 

The  arrival  of  the  emperor  had  been  awaited  in  the 
capital  with  an  impatience  which  is  expressed  by  Pliny  and 
by  Martial1  All  that  had  happened  since  Trajan's  eleva- 
tion to  the  throne  had  raised  high  at  Rome  the  hope  of  a 
prosperous  and  glorious  reign.  As  he  entered  the  city 
and  went  on  foot  to  the  Capitol,tthe  plaudits  of  the 
people  were  unmistakably  genuine.  During  his  stay  in- 
the  city  he  riveted  more  firmly  still  the  affections,.r>cth 
of  the  senate  and  of  the  people.  The  reconciliation  of 
the  empire  with  liberty,  inaugurated,  as  Tacitus  says,  by 
Nerva,  seemed  now  to  be  securely  achieved.  Trajan  was 
absolutely  open  and  simple,  and  lived  with  men  at  Romo 
as  he  had  lived  with  his  soldiers  while  on  service.  Ho 


1  It  has  been  conjectured,  not  Improbably,  that  the  Otrmania  of 
Tacitus,  written  at  thu  period,  had  for  one  of  it*  aims  the  enlighten- 
ment of  the  Rftnan*  concerning  the  formidable  cbaraoter  of  the  Ger- 
mans, so  that  tboy  might  at  once  bear  more  readily  with  the  < 
prolonged  absence  and  be  prepared  for  tho  | 
on  the  frontier. 
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realized  tho  senate's  ideal  of  tbe  citizen  ruler.  The  assur- 
ance that  no  senator  should  suffer  was  renewed  by  oath. 
All  the  old  republican  formalities  were  most  punctiliously 
observed— even  those  attendant  on  the  emperor's  election 
to  the  consulate,  so  far  as  they  did  not  involve  a  restora- 
tion of  tbe  old  order  of  voting  at  the  comitia.  The  vene- 
ration for  republican  tradition  is  curiously  attested  by  the 
reproduction  of  many  republican  types  of  coin  struck  by 
senatorial  officers.  Trajan  seized  every  opportunity  for 
emphasizing  hia  view  that  the  princtp*  was  merely  the 
greatest  of  the  magistrates,  *  and  so  was  not  above  but 
under  the  laws.  He  was  determined,  he  said,  to  be  to 
his  subjects  such  a  ruler  as  he  had  desired  for  himself 
when  a  subject.  There  is  a  pretty  story  to  the  effect  that 
he  handed  'the  commander  of  the  praetorians  his  sword, 
and  said,  "  Use  it  for  me  if  I  do  well,  but  against  me  if  I 
do  ill."  Martial,  who  had  called  Domitian  his  lord  and 
his  god,  now  cried,  "  In  him  we  have  no  lord,  but  an 
imperator!"  Real  power  and  influence  were  accorded 
to  the  senate,  which  had  now,  by  the  incorporation  of 
members  whose  origin  was  provincial,  become  in  a  manner 
representative  of  the  whole  empire.  Trajan  associated 
with  the  senators  on  equal  terms,  and  enjoyed  in  their 
company  every  kind  of  recreation.  All  pomp  was  dis- 
tasteful to  him,  and  discarded  by  him.  There  was  practi- 
cally no  court,  and  no  intrigues  of  any  kind  were  possible.' 
Tbe  approach  to  his  house  was  free,  and  he  loved  to  uass 
through  the  city  unattended,  and  to  pay  unexpected  visits 
to  his  friends.  He  thirsted  for  no  senator's  blood,  and 
used  severity  against  the  ddatores  alone.  There  was  but 
one  insignificant  conspiracy  against  him  during  his  whole 
«  reign.  Though  not  literary  himself,  Trajan  conciliated 
the  literary  men,  who  at  all  times  had  close  relations  with 
the  senate.  His  intimate,  M.  Licinius,  played  an  ezcellont 
Maecenas  to  his  Augustas.  In  his  efforts  to  win  the  affec- 
tions of  Roman  society,  Trajan  was  excellently  aided  by 
his  wife  Plotina,  who  was  as  simple  as  her  husband,  bene- 
volent, pure  in  character,  and  entirely  unambitious.  The 
hold  which  Trajan  acquired  over  the  people  was  no  less 
firm  than  that  which  he  maintained  upon  the  army  and 
the  senate.  His  largesses,  his  distributions  of  food,  his 
public  wcrks,  and  his  spectacles  were  all  on  a  generous 
scale.  The  exhibitions  in  the  arena  were  perhaps  at  their 
zenith  during  his  tenure  of  power.  Though,  for  some  un- 
explained reason,  he  abolished  tbo  mimes,  so  beloved  of 
the  populace,  at  the  outset  of  his  reign,  he  availed  himself 
of  the  occasion  of  his  first  triumph  to  restore  them  again. 
The  people  were  delighted  by  the  removal  of  the  imperial 
exedra  in  the  circus,  whereby  five  thousand  additional  places 
were  provided.  Taxation  was  in  many  directions  reduced, 
and  the  financial  exactions  of  the  imperial  officers  controlled 
by  the  erection  of  a  special  court.  Elaborate  precautions 
were  taken  to  save  Italy  from  famine  ;  it  is  said  that  corn 
for  seven  years'  consumption  at  the  capital  was  retained 
in  the  granaries.  Special  encouragement  was  given  to 
merchants  to  import  articles  of  food.  The  corporation 
of  bakers  was  organized,  and  made  more  effective  for  the 
service  of  the  public.  The  internal  trade  of  Italy  was 
powerfully  stimulated  by  the  careful  maintenance  and 
extension  of  the  different  lines  of  road.  But  the  most 
striking  evidence  of  Trajan's  solicitude  for  his  people's 
welfare  is  found  in  his  institution  of  tho  alimenla,  whereby 
means  were  provided  for  the  rearing  of  poor  and  orphan 
children  in  Italy.  The  method  had  been  sketched  out  by 
Nerva,  but  its  great  development  was  due  to  Trajan.  The 
moneys  allotted  by  the  emperor  were  in  many  cases  sup- 
plemented by  private  benevolence.  As  a  soldier,  Trajan 
realized  the  need  of  men  for  the  maintenance  of  the 
empire  against  the  outer  barbarians,  and  he  preferred 
that  these  men  should  be  of  Italian  birth.    He  was  only 


carrying  a  step  farther  the  policy  of  Augustas,  who  by 
a  system  of  rewards  and  penalties  had  tried  to  encourage 
marriage  and  the  nurture  of  children.  The  actual  effect 
of  Trajan's  regulations  is  hard  to  measure ;  they  were 
probably  more  effectual  for  their  object  than  those  of 
Augustus.  The  foundations  were  confiscated  by  Pertinax, 
after  they  had  existed  less  than  a  century. 

During  the  year  100,  when  Trajan  was  consul  for  the 
third  time,  Pliny,  who  had  been  designated  consul  for  a 
part  of  it,  was  appointed  to  deliver  tho  "  Panegyric  "  which 

.  has  come  down  to  us,  and  which  forms  the  most  important 
source  of  our  knowledge  concerning  this  emperor.  Pliny's 
eulogy  of  Trajan  and  his  denunciation  of  Domitian  are 
alike  couched  in  extravagant  phrases,  but  the  former  per- 
haps rests  more  uniformly  on  a  basis  of  truth  and  justice 
than  the  latter.  The  tone  of  the  "  Panegyric  "  certainly 
lends  itself  to  the  supposition  of  some  historians  that  Trajan 
was  inordinately  vain.  Thftt  tho  emperor  had  an  honest 
and  soldierly  satisfaction  in  his  own  well-doing  is  clear; 
but,  if  ho  had  had  anything  like  the  vanity  of  a  Domitian, 
the  senate,  ever  eager  to  outrun  a  ruler's  taste  for  flattery, 
would  never  have  kept  within  such  moderate  bounds. 

Towards  the  end  of  100,  or  early  in  101,  Trajan  left 
Rome  for  the  Danube.  Pretexts  for  a  Dacian  war  were 
not  difficult  to  find.  Although  there  was  no  lack  of  hard 
fighting,  victory  in  this  war  depended  largely  on  the  work 
of  the  engineer.  The  great  military  road  connecting  the 
posts  in  Upper  Germany  with  those  on  tbe  Danube,  which 
had  been  begun  by  Tiberius,  was  now  extended  along  the 
right  bank  of  the  river  as  far  as  the  modern  Orsova.  The 
year  101  was  spent  mainly  in  road-making  and  fortifica- 
tion. In  the  following  campaign,  after  desperate  fighting 
to  the  north  of  the  Danube  in  the  mountainous  region 
of  Transylvania,  such  as  Cseaar  never  encountered  in  all 
his  Gaulish  wars,  the  capital  of  Decebalus  was  taken,  and 
he  was  forced  to  terms.  He  agreed  to  raze  all  fortresses, 
to  surrender  all  weapons,  prisoners,  and  Roman  deserters, 
and  to  become  a  dependent  prince  under  the  suzerainty  of 
Rome.  Trajan  came  back  to  Italy  with  Dacian  envoys, 
who  in  ancient  style  begged  the  senate  to  confirm  tbe  con- 
ditions granted  by  the  commander  in  the  field.  The  em- 
peror now  enjoyed  his  first  Dacian  triumph,  and  assumed 
the  title  of  Dacicus.  At  the  same  time  he  royally  enter 
tained  the  people,  and  no  less  royally  rewarded  his  brave 
officers.  But  the  Dacian  chief  could  not  school  his  high 
spirit  to  endure  the  conditions  of  the  treaty,  and  Trajan 
soon  found  it  necessary  to  prepare  for  another  war.  A 

I  massive  stone  bridge  was  built  across  the  Danube,  near  the 
modern  Turn  Severin,  by  Apollodorus,  tbe  gifted  architect 
who  afterwards  designed  the  forum  of  Trajan.  In  105 
began  the  new  struggle,  which  on  the  side  of  Decebalus 
could  now  only  lead  to  victory  or  to  destruction.  The 
Dacians  fought  their  ground  inch  by  inch,  and  their  army 
as  a  whole  may  be  said  to  have  bled  to  death.  The  prince 
put  an  end  to  his  own  life.  His  kingdom  became  an 
imperial  province ;  in  it  many  colonies  were  founded,  and 
peopled  by  settlers  drawn  from  different  parts  of  the 
empire.  The  work  done  by  Trajan  in  the  Danjbian 
regions  left  a  lasting  mark  upon  their  history.  The 
emperor  returned  to  the  capital  in  106,  laden  with  cap- 
tured treasure.  His  triumph  outdid  in  splendour  all  thoso 
that  went  before  it.  Games  are  said  to  have  been  held 
continuously  for  four  months.  Ten '  thousand  gladiators 
contended  in  the  arena,  and  eleven  thousand  beasts  were 
killed  in  the  contests.  Congratulatory  embassies  came 
from  all  lands,  even  from  India.  The  grand  and  enduring 
monument  of  the  Dacian  wars  is  the  noble  pillar  which 
still  stands  on  the  site  of  Trajan's  forum  at  Rome. 

The  end  of  the  Dacian  wars  was  followed  by  seven  years 
of  peace.    During  part  of  that  time  Pliny  was  imperial 
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legate  in  the  provinces  of  Bithynia'and  Pootue,  and  in 
constant  communication  with  Trajan.  The  correspondence 
is  extant,  and  gives  as  the  mesas  of  observing  the  prin- 
ciples and  tendencies  of  the  emperor  as  a  civil  governor. 

The  proiinee*  (hitherto  senatorial)  were  in  conaiderable  disorder, 
which  Pliny  ni  seat  to  care.  It  is  clear  from  the  emperor'*  letter* 
that  in  regard  to  nine  oat  of  ten  of  the  matter*  which  hi*  anxiou* 
and  deferential  legate  referred  to  nim  for  hi*  decision  he  would 
have  been  better  pleated  if  the  legate  had  decided  them  for  him- 
ttlf.  Traiaa'a  notion*  of  civil  government  were,  like  those  of  the 
dolce  of  Wellington,  strongly  tinged  with  military  preposseasibn*. 
He  regarded  the  provincial  ruler  a*  a  kind  of  officer  in  command, 
who  ought  to  be  able  to  discipline  hi*  province  for  him»elf,  and 
only  to  appeal  to  the  commnnder-in-chief  in  a  difficult  case.  h> 
advising  Pliny  about  the  different  free  communities  in  the  pro- 
vinces, Trajan  ahowed  the  same  regard  for  traditional  right*  and 
privileges  which  he  had  exhibited  la  face  of  the  senate  at  Rom*. 
At  the  same  time,  these  letter*  bring  home  to  n*  his  conviction 
that,  particularly  in  financial  affairs,  it  was  necessary  that  local 
self-government  ihould  be  carried  on  under  the  vigilant  super- 
vi*iou  of  imperial  officers.  The  control  which  he  began  in  this 
way  to  exercise,  both  in  Italy  and  in  the  provinces,  over  the 
"raunicipia"  and  "liberie  civitates,"  by  mean*  of  agents  entitled 
(then*  or  later)  "corrector**  civiUtium  liberarnra,  was  carried 
continually  farther  and  farther  by  his  successors,  and  at  last  ended 
in  the  complete  centralization  of  the  government.  On  this  account 
the  reign  of  Trajan  constitutes  a  turning  point  in  civil  as  in 
military  history.  In  other  direction*,  though  w*  find  many 
salutary  civil  measure*,  yet  there  wore  no  far-reaching  schemes 
of  reform.  Many  details  in  the  administration  of  the  law,  and 
particularly  of  the  criminal  law,  were  improved.  To  cure  corruption 
in  the  senate  the  ballot  was  introduced  at  election*  to  magis- 
tracies. The  finances  of  the  state  were  economically  managed, 
and  taxpayers  were  most  carefully  guarded*  from  oppression. 
Trajan  never  lacked  money  to  expend  on  great  work*  of  public 
utility;  a*  a  builder,  he  may  fairly  be  compared  with  Augustus. 
His  forum  and  it*  numerous  appendages  were  constructed  on  a 
magnificent  scale.  Many  regions  of  Italy  and  the  provinces  | 
besides  the  city  itself  benefited  by  the  care  and  munificence,  which 
tho  emperor  bestowed  on  such  public  improvements.  Hi*  attitude 
toward*  religion  was,  like  that  of  Augustus,  moderate  and  con- 
servative. The  famous  letter  to  Piiny  about  the  Christians  is, 
according  to  Roman  ideas,  merciful  sna  considerate.  It  was  im- 
possible, nowever,  for  a  Roman  magistrate  of  the  time  to  rid  him- 
self of  the  idea  that  all  forma  of  religion  must  do  homage  to  the 
civil  power.  Hence  the  conflict  which  made  Trajan  appear  in  the 
eves  of  Christians  like  Tertullian  the  most  infamous  of  monster*. 
On  the  whole,  Trajan's  civil  administration  was  sound,  careful, 
and  sensible,  rather  than  brilliant  or  epoch-making. 

In  113  or  114  Trajan  loft  Italy  to  make  war  in  the 
East.  The  never-ending  Parthian  problem  confronted  him, 
and  with  it  were  more  or  less  connected  a  number  of  minor 
difficulties.  Already  by  106  the  position  of  Rome  in  the 
East  had  been  materially  improved  by  the  peaceful  annexa- 
tion of  districts  bordering  on  tho  province  of  Syria.  The 
district  of  Damascus,  hitherto  a  dependency,  and  the  last 
remaining  fragment  of  the  Jewish  kingdom,  were  incor- 
porated with  Syria ;  Bostra  and  Petra  were  permanently 
occupied,  and  a  great  portion  of  the  Nabathsean  kingdom 
was  constituted  the  Roman  province  of  Arabia.  Rome 
thus  obtained  mastery  of  tho  most  important  positions 
lying  on  the  great  trade  routes  from  East  to  West  These 
changes  could  not  but  affect  the  relations  of  the  Roman 
with  the  Parthian  empire,  ana  the  affairs  of  Armenia  be- 
came in  114  the  occasion  of  a  war  which  has  been  described 
nnder  Persia,  vol.  xviii.  p.  603.  Trajan's  campaigns  in 
tbe  East  ended  in  complete  though  brilliant  failure.  In 
the  retreat  from  Ctcaiphon  (117)  the  old  emperor  tasted  for 
almost  the  first  time  the  bitterness  of  defeat  in  the  field. 
He  attacked  the  desert  city  of  Hatra,  westward  of  the 
Tigris,  whose  importance  is  still  attested  by  grand  ruins. 
The  want  of  water  made  it  impossible  to  maintain  a  largo 
force  near  the  city,  and  the  brave  Arabs  rented  tbe  Roman 
cavalry.  Trajan,  who  narrowly  escaped  being  killed,  was 
forced  to  withdraw.  A  more  alarming  difficulty  lay  before 
him.  Taking  advantage  of  tho  absence  of  the  emperor  in 
the  far  East,  and  possibly  by  an  understanding  with  the 
leaders  of  the  rising  in  Arnieaia  and  the  auuexed  portious  of 


Parthia,  the  Jews  all  over  the  East  had  taken  up  arms  at  the 
same  moment,  and  at  a  given  signal.    The  massacres  they 


committed  were  portentous.  In  Cyprus  240,000  men  are 
said  to  have  been  put  to  death,  and  at  Cyrene  220,000. 
At  Alexandria,  on  the  other  hand,  many  Jews  were  killed. 
The  Romans  punished  massacre  by  massacre,  and  tho 
complete  suppression  of  the  insurrection  was  long  delayed, 
but  the  Jews  made  no  great  stand  against  disciplined 
troops.  Trajan  still  thought  of  returning  to  Mesopotamia, 
and  of  avenging  his  defeat  at  Hatra,  but  he  was  stricken 
with  sickness  and  compelled  to  take  ship  for  Italy.  His 
illness  increasing,  he  lauded  in  Cilicia,  and  died  at  Selinus 
in  that  country  about  the  end  of  July  117.  Trajan,  who 
had  no  children,  had  continually  delayed  to  settle  the  suc- 
cession to  the  throne,  though  Pliny  in  the  "  Panegyric  " 
had  pointedly  drawn  his  attention  to  the  matter,  and  it 
most  have  caused  the  senate  much  anxiety.  Whether 
Hadrian,  the  cousin  of  Trajan,  was  actually  adopted  by 
him  or  not  is  impossible  to  determine  ;  certainly  Hadrian 
had  not  been  advanced  to  any  great  honours  by  Trajan. 
Even  his  military  service  had  not  been  distinguished. 
Plotina  asserted  the  adoption,  and  it  was  readily  and  most 
fortunately  accepted,  if  not  believed,  as  a  fact 

The  senate  had  decreed  to  Trajan  as  many  triumphs  as 
he  chose  to  celebrate.  For  the  first  time  a  dead  general 
triumphed.  When  Trajan  was  deified,  he  appropriately 
retained,  alone  among  the  emperors,  a  title  be  had  won  for 
himself  in  the  field,  that  of  "  Parthicus."  He  was  a  patient 
organizer  of  victory  rather  than  a  strategic  genius.  He 
laboriously  perfected  the  military  machine,  which  when 
once  set  in  motion  went  on  to  victory.  Much  of  the  work 
he  did  was  great  and  enduring,  but  the  last  year  of  his  life 
forbade  the  Romans  to  attribute  to  him  that/eficiVa*  which 
they  regarded  as  an  inborn  quality  of  the  highest  generals. 
Each  succeeding  emperor  was  saluted  with  the  wish  that 
he  might  bo  "  better  than  Trajan  and  more  fortunate  than 
Augustus,"  Yet  the  breach  made  in  Trajan's  felicitat  by 
the  failure  in  the  East  was  no  greater  than  that  made  in 
the  ftlieitat  of  Augustus  by  his  retirement  from  the  right 
bank  of  the  Rhine.  The  question  whether  Trajan's 
Oriental  policy  was  wise  is  answered  emphatically  by 
Mommsen  in  the  affirmative.  It  was  certainly  wise  if 
the  means  existed  which  were  necessary  to  carry  it  out 
and  sustain  it  But  succeeding  history  proved  that  those 
means  did.not  exist  The  assertion  of  Mommsen  that  the 
Tigris  was  a  more  defensible  frontier  than  the  desert  line 
which  separated  the  Parthian  from  the  Roman  empire  can 
hardly  be  accepted.  The  change  would  certainly  have 
created  a  demand  for  more  legions,  which  the  resources  of 
the  Romans  were  not  sufficient  to  meet  without  danger  to 
their 


The  records  of  Trajan's  reign  are  miserably  del 
authority  is  the  68th  book  of  Dio  Cassius;  then  comes  the  "  Pane- 
gy  rio  "  of  Pliny,  with  his  correspondence.  The  facts  to  be  gathered 
from  other  ancient  writers  are  scattered  and  scanty.  Fortunately 
the  inscriptions  of  the  timeare  abundant  and  important.  Of  modem 
histories  which  comprise  the  reign  of  Trajan  tho  best  in  English  is 
that  of  Merivale ;  but  that  in  German  by  H.  Schi\Ur  (OetcJtichU  der 
rdmiKhen  Kaiserztit,  Gotha,  1883)  is  more  on  a  level  with  recent 
inquiries.  There  are  special  works  on  Trajan  by  H.  Francko 
(Giistrow,  1837),  D«  la  Berg*  (Paris,  1877),  and  Dieraucr  (in  M. 
Budinger's  UnUrsuchunfm  rur  rdmijichen  Kaxstrgachichle,  Leipsic, 
1868).  A  paper  by  Mommsen  in  Hermes,  iii.  pp.  30  tq.,  entitled 
"  Zur  Lebensgeschichte  des  jtingeren  Pliniua,"  is  important  for  the 
chronology  of  Trajan's  reign.  (J.  8.  R.) 

TRALEE,  a  market-town  and  seaport,  and  the  chief 
town  of  Kerry,  Ireland,  is  situated  on  the  Ballymullen  or 
Leigh  river,  about  a  mile  from  where  it  discharges  itself 
into  Tralee  Bay,  and  on  the  Great  Southern  and  Western 
Railway,  21  miles  north-west  of  Killarney  and  18  south- 
west of  Listowel.  It  is  a  neat,  well-built,  and  compare 
tively  prosperous  town.   The  principal  public  buildings  are 
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the  court-boose,  the  town-hall,  the  corn  exchange,  the 
chamber  of  commerce,  the  workhouse,  the  infantry  barracks, 
the  countj  hospital,  and  the  fever  hospital  A  ship  canal, 
permitting  the  passage  of  ships  of  200  tons  burden,  and 
constructed  at  an  expense  of  £30,000,  connects  it  with 
Tralee  Bay.  Coal,  iron,  and  timber  are  imported,  and 
there  is  a  considerable  export  of  grain.  There  is  a  large 
trade  in  butter.  The  population  of  the  town  in  1871  was 
9506  and  in  1881  it  was  9396. 

Trades,  anciently  Traleigh,  the  "strand  of  ths  Lsigh,"  owes  its 
origin  to  the  foundation  of  a  Dominican  monastery  in  121S  by 
John  Fitx-Thomaa,  of  the  Geraldino  family.  Daring  ths  reign  of 
Elizabeth  it  waa  in  the  poaseasion  of  Earl  Desmond,  on  whose  for- 
feiture it  came  into  poaseasion  of  the  Dennya.  At  ths  time  of  ths 
rebellion  in  1641  the  Eogliah  families  in  the  neighbourhood  aaked 
to  be  placed  in  the  castle  under  the  charge  of  Sir  Edward  Denny, 
but  during  bis  absence  a  surrender  waa  made.  fThetov 


i  the  10th  of  James  I.,  sad  had  the  privi- 
lege  of  sending  two  members  to  the  Irish  parliament.  Though 
disfranchised  at  the  Union,  it  obtained  the  privilege  of  returning 
one  member  in  1832,  but  in  1885  it  was  merged  in  the  county. 

TRAMWAY.  Originally  a  tramway  signified  a  wheel 
track  laid*with  timbers,  and  afterwards  with  iron  plates, 
having  a  flange  on  the  inner  edge  by  which  wheels  of  the 
ordinary  sort  were  kept  in  the  track  (see  Railway).  The 
introduction  of  the  flanged  wheel  and  edge  rail  caused 
tramways  to  be  superseded  by  railways,  but  not  until  many 
miles  of  tramroads  had  been  laid  and  successfully  worked 
in  various  parts  of  the  United  Kingdom.  Although  the 
name  is  sometimes  given  to  a  light  railway,  by  a  tramway 
pis  now  generally  understood  a  street  railway,  constructed 
eo  as  to  interfere  but  little  with  the  ordinary  traffic,  on 
which  vehicles  having  flanged  wheels  are.  propelled  by 
1  or  mechanical  power.  Tramways  in  this  sense 
itod  in  the  United  States. 


rig  i. 


fig.  J. 


„  street  railway  for  passengers  was  laid  in  New  York 
in  1832,  but  it  was  soon  removed  on  account  of  the 
accidents  caused  by  it  In  1852  a  French  engineer, 
Loubit,  revived  tramways  in  New  York,  and  they  were 
soon  afterwards  laid  in  other  American  cities.  A  short 
line  was  also  laid  in  Paris  in  1853.  The  rails  used  were 
of  wroughMron,  6  inches  wide,  having  a  groove  for  the 
flanged  wheels  of  the  cars  1}  to  2$  inches  wide  and  1  to 
1}  inches  deep  (fig.  1).  To  lessen  the 
ordinary  traffic  occasioned  by 
this  rail,  the  "  step  rail "  (fig.  2) 
waa  introduced,  consisting  of  a 
flat  surface  3  to  5  inches  wide, 
which  can  be  used  by  ordinary 
wheels,  and  a  raised  tread  on 
the  outer  side  1  inch  higher  and 
1$  inch  wide,  on  which  the 
flanged  wheels  of  the  cars  run. 
Tins  form  of  rail  is  still  very  general  in  America,  and  is  a 
good  one  for  the  tramways,  though  not  for  the  general  public. 
In  1858—9  Train,  an  American,  endeavoured  to  obtain  an 
Act  of  Parliament  authorizing  tramways  in  London ;  failing 
in  that,  be  laid  tramways,  by  consent  of  the  road  author- 
ity, first  in  1860  at  Birkenhead,  and  soon  afterwards  in 
London.  The  rail  laid  at  Birkenhead  had  a  step  of  f  inch 
between  flat  surfaces  3  inches  and  11  inches  wide.  That 
laid  in  London  was  narrower,  with  a  step  of  half  an 
inch,  but  the  slippery  flat  surface  and  the  step  of  the  rail 
caused  serious  inconvenience  and  numerous  accidents  to 
carriages,  and  the  tramways  were  removed  in  a  fow 
months,  after  one  of  them  had  been  successfully  indicted 
as  a  nuisance  In  Birkenhead,  in  spite  of  complaints  of 
the  inconvenieuco  caused  to  the  general  traffic,  the  original 
rails  remained  until  1864,  when,  after  a  short  length  had 
been  laid  as  an  experiment  with  a  rail  of  the  grooved 
section  now  in  general  use  (fig.  3),  the  whole  of  the  tram- 
v.  ay,  several  miles  in  lerurth.  was  relaid  with  it.  The 


tramway  was  subsequently  indicted  as  a  nuisance,  but  the 
trial  resulted  in  a  verdict  in  favour  of  the  grooved  rail. 
In  1868  an  Act  of  Parliament  authorizing  the  construction 
of  about  6}  miles  of  tramways  in  Liverpool  waa  obtained ; 
and  in  1869-71  Acts  for  61  miles  of  tramways  in  London 
were  passed,  and  were  soon  followed  by  other  Acts  for 
tramways  in  Glasgow,  Dublin,  Edinburgh,  and  other  pro- 
vincial towns. 

In  1870  the  Tramways  Act  was  passed,  enabling  the  Tram- 
Board  of  Trade  to  make  provisional  orders  authorizing  the  WSTa 
construction  of  tramways  in  Great  Britain,  with  the 


sent  of  the  local  authorities,  and  giving  considerable  powers 
for  regulating  their  construction  and  working.  By  the 
Act  the  gauge,  unless  otherwise  prescribed  by  special  Act, 
is  to  be  such  as  will  admit  of  the  use  of  carriages  con- 
structed for  use  on  railways  of  a  gange  of  4  feet  8  £ 
inches.  Tramways  for  which  Acts  had  been  previously 
obtained  were  of  4  feet  8}  inches  gauge,  to  comply  with  a 
standing  order  intended  for  railways,  and  not  to  make 
them  available  for  railway  rolling  stock,  which  the  narrow 
groove  of  an  ordinary  tramway  rail  will  not  admit.  There 
is  reason  to  think  that  a  narrower  gauge,  such  as  3  feet 
6  inches,  is  often  sufficient  and  preferable  to  the  4  feet  8J 
inches  gauge 

Tramways  in  towns,  authorized  by  provisional  order, 
are  to  be  constructed  in  the  middle  of  the  road,  and 
are  not  to  be  so  laid  that  for  30  feet  and  upwards  a 
less  space  than  9  tfeet  6  inches  shall  be  left  between  the 
outside  of  the  footpath  and  tho  rail,  if  one-third  of  the 
owners  or  occupiers  of  premises  abutting  upon  that  part  of 
the  road  object  Vehicles  are  thus  enabled  to  stop  at  the 
road  side  without  hindrance  from  the  tramcars.  To  leave 
9  feet  6  inches  on  each  side  of  a  single  line  of  tramway  of 
4  feet  8}  inches  gauge  a  street  must  be  upwards  of  24 
feet  wide.  No  carriage  used  on  a  tramway  must  extend 
more  than  1 1  inches  beyond  tho  outer  edge  of  the  wheels, 
and  there  must  be  a  space  of  at  least  15  inches  between 
the  sides  of  the  widest  carriages  or  engines  to  be  used, 
when  passing  one  another.  A  width  of  not  lees  than  3 
feet  2  inches  between  double  lines  and  at  passing  places 
is  thus  necessary,  and  a  double  line  of  tramway,  leaving 
9  feet  6  inches  space  on  each  side,  requires  a  street  at 
least  32  feet  6  inches-wide  between  the  footways.  In  nar- 
row roads  there  is  a  convenience  in  having  the  tramway 
at  the  side,  and  it  is  sometimes  provided  for  in  special 
Acta.  The  space  between  the  rails,  and  for  18,  inches 
beyond  them,  is  repairable  as  part  of  the  tramway.  Power 
is  given  to  local  authorities  to  ^purchase  tramways  at  the 
expiration  of  twenty-one  years,  and  they  may  be  removed 
under  certain  circumstances. 

It  appears  from  a  parliamentary  return  that  in  1888 
there  were  779  miles  of  street  tramways  open  for  traffic  in 
Great  Britain,  on  which  a  capital  of  £11,503,438  had  been 
expended,  the  net  receipts  for  the  year  being  £563,735, "and 
the  working  expenses  79  per  cent  of  the  gross  reccipts- 

The  grooved  rail  first  laid  in 
an  inch  thick,  having  a  tread 
or  rolling  surface  for  the  wheel 
1}  inches  wide,  and  a  groove  f 
inch  deep,  }  inch  wide  at  the 
bottom,  and  1J  inches  wide  at 
the  top  (6g.  8).  The  rail  was 
spiked  through  to  a  longitudinal 
timber  laid  on  cross  sleepers, 
and  secured  to  them  by  snglo 
brackets  and  spikes.  This  rail 
and  method  of  laying  were  gene- 
rally adopted,  but  it  was  found 
that  the  heads  of  the  spikes  wore 
off.  and  the  rails  required  re- 
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bar.  This  constitutes  »  good  fastening,  and  the  flange*  give 
to  the  nil,  but  the  clip*  canto  gap*  between  the  rail  and  the  paring 
ttonea,  which  lead  to  the  formation  of  rata  alongside  the  rails.  The 
longitudinal  timbers,  instead  of  being  laid  on  Croat  deeper*,  on  which 
the.  paring  does  not  bed  well,  are  often  fixed  in  cast-iron  chain  con- 
nected by-  transverse  tie-ban  A  bed  of  concrete  is  always  laid  under 
the  longitudinal  timbers,  and  should  extend  to  the  whole  width  of 
the  paring.  The  nils  first  laid  weighed  40  lb  per  yard,  bat  it  was 
soon  found  desirable  to  increase  the  weight  to  60  lb  per  yard.  It  is, 
however,  impossible  to  fish  the  joints  of  nils  like  the  above,  and  it 
was  found  that  the  working  of  the  joints  under  the  passage  of  the  can 
loosened  the  ends  of  the  rails,  dislocated  the  paring,  and  damaged 
both  the  tramway  can  and  ordinary  vehicles.  Tramways  proved 
hardly  able  to  withstand  heavy  street  traffic  ;  and  to  proride  for 
■team  traction  a  stronger  form  of  nil  and  a  hotter  system  of  perma- 
nent way  became  necessary.  Many  forma  of  iron  bearings  hsre  been 
devised,  the  nil  being  either  supported  continuously  or  on  chsin 
at  intervals.  In  the  best  of  these  the  tram  nil  can  be  replaced 
when  worn  without  disturbing  the  foundation.  In  the  system  used 
in  Liverpool  cast-iron  longitudinal  tleepen  weighing  80  and  90  lb 
•  yard  carry  steel  rails  of  a  T  section  (fig.  4)  weighing  40  ft  a  rard, 
both  tleepen  and  nils  being  held  down  by  bolts  to  jew*  anchored 
in  the  concrete  foundation.  The  nils  can  be  renewed  and  the 
aleepers  can  bo  taken  op  with  very  little  disturbance  of  the  Daring. 
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Fig.  4. 

8teel  raila  of  a  flatfooted  or  a  bridge  section,  and  of  inch  a  depth 
as  to  constitute  both  rail  «nd  sleeper,  an  also  used.  In  somo  of  the 
latest  and  best  examples  the  nil  ia  of  a  flatfooted  section  (fig.  6), 
0  or  7  inches  deep,  and  0  or  7  inohes  wide  at  the  .base,  weighing 
U  to  93  ft  per  yard.  The  head  has  a  groove  either  planed  out  or 
rolled  in  it,  giving  the  usual  profile  to  the  upper  surface.  The 
joints  are  fished  in  the  ordinary  way,  and  an  as  strong  as  the  rail 
itself.  Crow  ties  are  sometimes  used,  but  when  the  nil  is  slightly 
bedded  in  the  concrete  foundation  they  are  dispensed  with.  The 
paring  is  set  in  cement  close  against  the  nil,  and  is  bedded  directly 
or  in  sand  on  the  base  of  the  nil,  upon  which  then  is  a  bearing  of 
14  or  2  inches.  8uch  a  tnmway  will  stand  steam  traction  and 
the  heaviest  street  traffic,  but  the  nil,  which  is  of  an  oxpenaive 
section,  requires  entire  renewal  when  the  head  is  worn  out  Iron 
or  steel  continuous  bearings  an  leas  elastic,  and  therefore  morn 
jarring  and  noisy  than  timber  sleepers. 

The  profile  of  the  upper  surface  of  trim  nils  has  been  little  altered 
since  the  first  grooved  nil  was  devised  for  Birkenhead  in  1808, 
though  slight  modifications  have  been  made  in  the  form  of  the 
groove  with  the  object  of  lessening  tractive  resistance.  For  the 
sake  of  the  ordinary  tnffio  the  groovo  should  not  exceed  1  inch  in 
width,  and  a  rounded  section  with  sides  splaying  outwards  facili- 
tates tho  forcing  out  of  the  mud  and  dirt.  A  nearly  upright  aids 
next  the  tread  or  rolling  surface  with  a  splay  on  the  inner  aide 
throws  the  mud  away  from  the  wheel.  The  upper  corners  of  the 
nil  should  be  angular,  to  make  as  thin  a  joint  as  possible  between 
the  nil  and  the  paving.  There  has  been  a  tendency  to  diminish 
the  width,  and  a  rail  as  narrow  as  8  inches  bat  been  laid.  A 
deviation  from  the  usual  profile  has  been  adopted  in  Liverpool, 


profile  has  bean  adopted  in  Liverpool, 
when  the  groove  it  in  the  middle  of  a  nil  31  inches  wide. 

A  tramway  must  not  only  afford  a  good  rolling  surface  capable  of 
bearing  the  weights  running  on  it,  but  it  must  also  bo  sbl*  to  resist 
the  shocks  of  heavy  vehicles  crossing  the  rails  in  all  directions. 
The  space  between  the  rails,  and  for  18  inches  beyond  them,  which 
is  repairable  with  the  tramway,  ia  always  paved,  somotimos  in  pro-, 
vincial  towns  and  in  the  suburbs  of  London  with  wood,  but  generally 
with  stone  sots  in  the  bast  manner  on  a  concrete  foundation.  The 
sets  alongside  the  rail  should  be  carefully  dressed  and  fitted  to  make 
a  thin  joint  There  it  much  extra  wear,  and  a  tendency  to  form  a 
rut  alongside  the  rail,  arising  from  ordinary  wheels  using  the  tram 
nil,  and  unless  the  turf  ace  of  the  paving  is  kept  to  the  level  of  tho 
rail  the  wheelt  of  carriage*  are  caught  by  the  nil,  and  damage  and 
accidents  are  caused.  To  resist  tho  woar  near  the  nils,  chilled  cast- 
iron  blocks  have  boon  used  where  the'  traffic  is  great  On  a  mac- 
adamised road  there  is  the  same  tendency  to  form  a  rut  along  the 
outer  edge  of  the  tnmway  paving,  which  is  to  some  extent  prevented 
by  giving  a  serrated  edgo  to  the  paving.  There  is  always  great  diffi- 
culty in  keeping  the  road  surface  to  the  level  of  the  paving,  and  it  it 
better  to  pave  the  entire  width  of  a  ttrtet  in  which  a  tramway  is  hid. 
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can  be  drawn  round  very  sharp  carves,  tin  latter 
should  be~as  easy  at  possible.  A  radina  of  160  to  200  feet  it  the 
least  that  should  be  used  when  there  is  tny  choice,  bat  necessity 
may  compel  the  use  of  curvet  of  60  or  even  80  feet  radius.  On 
each  ourvea,  however,  the  can  an  liable  to  be  strained,  and  the 
resistance  to  traction  Is  greatly  Increased. 

A  tingle  line  of  tramway  must  have  passing  placet  for  the  can,  Passing 
consisting  of  pieces  of  double  line  of  length  sufficient  to  hold  two  j  ' 
can  at  least,  with  connecting  curves  and  the  necessary  points  and 
crossings.    Where  tteam  or  other  mechanical  power  is  to  be  used 
tbe  passing  loop*  ehould  be  at  least  200  feet  in  length.    There  it 
inevitable  delay  and  interference  with  the  street  traffic  at  pasting 
places,  and  where  can  are  to  be  run  at  frequent  Intervals  it  it 
butter  to  lay  down  a  double  line  if  the  ttreet  is  wide  enongh.  It 
is  a  great  advantage  to  the  ordinary  traffic  to  have  the  < 
always  in  the  tame  direction  on  tho  same  line  of  nils. 

For  horse  traction  fixed  points  of  chilled  cast-iron  or  steel  are  Potato 
sufficient,  as  the  driver  can  turn  his  horses  and  direct  the  car  on  to  and 
either  line  of  nils.    When  mechanical  power  it  used,  drop  points  cross- 
or  movable  points  are  required.    In  tho  former  the  groove  leading  ings. 
into  tho  road  to  bo  taken  is  of  the  full  depth,  and  the  other  groove 
shallow,  to  that  the  engine  and  can  naturally  take  the  former. 
On  coming  oat  of  the  shallower  groove  to  tho  deeper  there  is,  how- 
ever, a  drop  encountered  which  19  damaging  to  the  rolling  stock, 
and  especially  to  tho  engines.    Movable  points  require  setting  by 
hand,  or  they  are  actuated  by  a  aprinij  or  balance  weight.    In  one 
form  of  epring  point  one  groove  is  filled  up  by  a  tongue  which  ia 
pressed  down  by  wheels  patting  out  of  a  loop,  out  which  forma  the 
side  of  the  groove  for  wheels  running  the  opposite  direction.  A 
spring  point  of  tteel,  which  it  forced  aside  by  the  flange  of  the 
wheelptasing  out,  and  shots  close  again  by  its  own  elasticity,  is 
alto  successfully  used.    A  movable  point  on  one  aide  of  the  way 
it  sufficient    Crossings  are  either  built  nor  from  rails  cut  to  the 
required  angle,  or  they  are  cast  solid  in  steel  or  chilled  iron.  Fill- 
ing piece*  01  the  same  material,  roughened  on  tho  surface  for  foot- 
hold, an  inserted  between  the  nils  st  tho  angles  of  points  and 
crossings.    Both  points  and  crossings  wear  rapidly,  and  are  trouble- 
some to  maintain  in  good  condition,  and  when  not  so  mtinb  ' 
are  dangerous  to  ordinary  traffic 

The  ttamcs ra  genorally  in  use  in  the.  United  Kingdom  aw 
structod  to  carry  22  persons  inside  and  24  outside.  They  an  16 
feet  long  in  tho  body,  or  24  feet  including  the  platforms  at  each 
end,  and  weigh  2J  to  2|  tont  when  empty  and  about  6|  tons  when 
folly  loaded  Smaller  can  to  carry  20  or  14  persona  inside,  drawn 
by  one  horse,  an  useful  to  run  at  short  intervals  when  the  traffic 
is  not  great,  a  frequent  service  of  can  being  a  great  element  of 
success.  The  car  wheels  are  usually  of  steel  or  chilled  iron,  with 
a  flange  half  an  inch  deep,  and  are  fitted  with  powerful  brakes. 
The  axles  are  about  6  feet  apart,  giving  a  short  wheel-base  to 
enable  the  cars  to  pass  sharp  curves,  but  with  tho  disadvantage  of 
overhanging  ends.  Can  to  be  drawn  by  mechanical  power,  espe- 
cially if  outside  pattengora  ore  to  be  carried,  should  have  a  flexible 
wheel-base,  either  by  meant  of  bogie  frames  or  radiating  axle*. 
In  Hamburg  and  Copenhagen  frames rs  have  wheels  without  flanges, 
and  a  small  guiding  wheel  running  in  the  groove,  which  con  be 
raised  to  allow  the  car  to  leave  tho  track. 

The  tractive  force  required  on  a  straight  and  level  tramway  it  Traction, 
found  to  vary  from  yfr  to  ^  of  tho  load,  according  to  the  con- 
dition of  the  .rails.  On  a  tramway  'in  average  condition  it  is 
about  yti.  The  resistance  ia  thus  at  the  best  nearly  double  that 
on  a  railway,  and  sometimes  as  much  as  on  a  good  pavement. 
Thii  it  doe  to  tho  friction  of  the  flange  of  tho  wheel  id  the  grooved 
rail,  and  to  the  circumstance  that  tho  latter  is  always  more  or  leas 
clogged  with  dirt.  The  clearance  between  tho  flange  and  the 
groove  it  necessarily  small,  as  the  former  must  hsvo  sufficient 
strength,  and  the  latter  must  be  narrow.  The  least  inaccuracy  of 
gauge,  therefore,  Causes  extra  friction,  which  ia  greatly  increased 
on  curves.  By  removing  the  flange*  from  two  of  the  four  wheels 
of  a  tramway  car  Treses  found  that  the  resistance  was  reduced 
from  tJ^  to  -rrr  of  too  load.  Tho  resistance  duo  to  gravity  is  of 
course  not  lessened  on  a  tramway  ;  and,  if  rtr  of  the  load  be  tho 
tractive  force  required  on  the  level,  twice  as  much,  or  vV  °t  load, 
will  bo  required  on  &  gradient  of  1  in  100  and  three  times  aa  much 
on  a  gradient  of  1  in  60.  To  start  a  tramcar,  four  or  five  times  as 
great  a  pull  is  required  as  will  keep  it  in  motion  afterwards,  and 
the  constant  starting  after  stoppage*,  especially  on  inclines,  is 
very  destructive  to  horses.  Horses  employed  on  tramways  are 
worked  only  a  few  houre  a  day,  a  day's  work  being  a  journey  of  10 
or  12  miles,  or  much  less  on  steep  gradients.  In  London  a  tram- 
car  horse  bought  at  the  age  of  five  year*  has  to  be  told  at  a  low 
price  after  about  fonr  years  work.  On  the  Edinburgh  tramways,  in 
conaequence  of  tbe  steep  gradients,  tho  horses  last  a  less  time,  and 
thjey  bare  to  be  constantly  shifted  from  steep  to  easie 
Tbe  cost  of  traction  by  horses  is  generally  6d.  or  7<L 
two  horses,  and  more  when  the  gradients  are  steep. 

The  application  of  steam  as  a  motive  power  on  ttreet  tratnw ajt  • 
to  attended  with  special  difficulties,  snaing  from  the  conditions  t 
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under  which  the  engines  have  to  work.  A  tramway  engine  must 
bo  able  to  drew  iU  load  np  steep  gradients,  demanding  perhaps  seven 
or  eight  times  the  power  required  on  a  level,  and  it  must  have 
the  necessary  adlteaion  without  being  too  heavy  for  the  permanent 
way.  It  must  bo  capable  of  traversing  sharp  curves,  of  going 
backwards  or  forwards  with  safety,  and  of  stopping  and  starting 
quickly.  For  the  safety  and  convenience  of  the  public  the  Board 
of  Trade  require  that  tramway  engines  shall  bare  brakes  to  each 
wheel,  to  be  applied  by  hand  and  by  steam,  a  governor  so  arranged 
as  to  shut  off  the  steam  and  apply  the  brakes  when  the  engine 
exceeds  the  speed  of  10  miles  an  hour  or  other  stated  speed,  an 
indicator  to  show  the  speed,  a  whistle  or  bell  to  be  sounded  as  a 
warning,  and  a  fender  to  push  asido  obstructions;  the  engine 
must  be  free  from  noise  produced  by  blast,  and  from  clatter  of 
machinory  suoh  as  to  constitute  a  reasonable  ground  of  complaint; 
and  the  machinery  and  fire  must  be  concealed  from  view;  no 
smoke  or  steam  must  be  emitted  so  ss  to  constitute  any  reaaonablu 
ground  of  complaint  to  passengers  or  the  public. 

The  first  attempt  to  use  steam  on  a  modern  tramway  was  with 
Grantham's  combined  engine  and  car.  It  was  about  25  feet  long, 
having  a  vertical  boiler  in  a  central  compartment,  with  the  steam 
cylinders  below,  driving  one  pair  of  wheels  2  feet  0  inches  in 
diameter.  It  carried  20  passengers  inside  and  24  outside,  weighing 
6J  tons  empty  and  12  toos  when  fully  loaded.  In  a  later  car  the 
boiler  and  machinery  were  at  one  end,  and  the  body  of  the  car  was 
carried  on  a  bogie  frame.  In  a  combined  engino  and  car  the 
weight  'of  the  car  and  passengers  is  utilized  for  adhesion  of  the 
driving  wheels,  and  this,  is  conveniently  effected  in  Rowan's  car, 
in  which  there  are  two  four-wheel  bogies,  the  lesding  one  carrying 
the  engine  and  boiler,  and  half  the  body  of  the  car  and  passengers. 
The  engino  can  bo  detached  from  the  car  for  repair  and  another 
engine  can  be  substituted  in  a  few  minutes.  Economy  of  rolling 
stock,  and  the  advantage  of  being  able  to  use  cars  intended  for 
horses,  are  in  favour  of  independent  engines.  They  are  usually  in 
general  construction  similar  to  locomotives,  bat  are  onclosed  so  as 
to  resemble  in  outward  appearance  a  short  tramcar.  The  cylinders 
are  6  to  9  inches  in  diameter,  with  a  stroke  of  10  to  12  inches. 
The  wheels  are  coupled,  2  to  3  feet  in  diameter,  and  the  engines 
weigh  4  to  6  tons  with  fuel  and 'water.  The  governor  to  shut  off 
steam  and  apply  the  brakes  when  any  determined  speed  is  attained 
is  actuated  either  by  the  engine  wheels  or  by  an  independent 
wheel  to  prevent  the  possibility  of  the  brakes  being  put  on  when 
the  driving-wheels  slip.  An  effectual  way  of  rendering  the  exhaust 
steam  invisible  is  to  condense  it  by  passing  it  through  water  in  a 
tank,  or  through  a  shower  of  water  let  off  at  each  blast,  but  when 
the  water  gets  not  it  must  be  changed,  and  .in  streets  it  is  difficult 
to  get  rid  "f  the  hot  water.  Several  methods  of  superheating  by 
passing  the  exhaust  steam  through  the  fire  have  been  sdopted,  but 
they  are  all  attended  with  an  increased  consumption  of  fuel,  which 
in  cold  damp  weather  is  considerable.  It  is  now  preferred  to  pass 
the  steam  into  tubes  exposed  to  the  air  on  the  top  of  the  engine 
car,  from  which  the  condensed  water  is  returned  to  the  feed-tank, 
to  be  again  pumped  into  the  boiler  at  a  high  temperature.  Any 
steam  remaining  uncondensed  passes  into  the  smoke-box.  Com- 
pound cylinders  have  been  applied  to  tramway  engines,  giving  a 
greater  range  of  power,  economizing  fuel,  and  rendering  the  exhaust 
steam  easier  to  deal  with.  The  extra  complication  of  a  compound 
engine  is,  however,  a  drawback. 

The  cost  of  steam  traction  with  engines  -of  ordinary  size  is  gene- 
rally 3d.  to  4d.  per  mile  run  by  tho  engine,  and  more  on  lines  with 
steep  gradients.  To  this  mutt  bo  added  for  depreciation  10  per 
cent,  or,  according  to  some  authorities,  16  percent  on  the  original 
cost  of  the  engines,  making  altogether  4d.  to  6d.  per  mile  run  on  a 
tramway  With  average  gradients. 

Firelesa  engines  were  first  tried  in  New  Orleans,  and  have  been 
in  successful  use  on  tramways  in  France  for  some  years.  The 
motive  power  is  obtained  from  water  heated  under  pressure  to  a 
very  high  temperature  in  stationary  boilers  and  carried  in  a 
reservoir,  where  it  gives  off  steam  as  thi  pressure  and  temperature 
are  reduced.  Two  tons  of  water  heated  to  give  a  steam- pressure  of 
260  ft  to  the  square  inch  serves  for  a  run  of  8  or  10  miles,  leaving 
more  than  A  of  the  water  and  a  pressure  of  20  to  26  ft  above  tho 
atmosphere  on  returning  to  tho  boiler.  Large  boiler-power  is 
required  to  reheat  the  engine  reservoirs  quickly,  and  this  cannot 
be  afforded  for  only  a  few  engines,  but,  whon  worked  on  a  sufficient 
scale,  the  firelesa  engines  are  claimed  to  be  economical,  the  economy 
resulting  from  the  generation  of  the  steam  in  large  stationary 
boilers. 

Compressed  air  as  a  motive  power  offers  the  advantage  of  having 
neither  steam  nor  the  products  of  combustion  to  be  got  rid  of. 
In  8cott  Moncrieffs  engine,  which  was  tried  on.  the  Valo  of  Clyde 
tramways  in  1876,  air  was  compressed  to  310  ft  on  the  square  inch, 
and  expanded  in  the  cylinders  from  a  uniform  working  pressure  to 
that  of  the  atmosphere.  There  is  a  considerable  loss  of  heat  during 
the  expansion  of  the  sir  which  i«  attended  with  a  serious  loss  of 
pressure,  and  in  Mi'kinki's  syst^w,  wi.;«li  kv.  bc:n  iu  me  fur  luo 
i propulsion  of  tramcaro  at  Nantes  for  seven  years,  the  loss  of  pres- 


sure is  considerably  lessened  by  heating  the  air  daring  expansion. 
The  air,  at  a  pressure  of  42fl  ft  per  square  inch,  is  stored  in  cylindrical 
-  beneath  the  car,  and  before  ase  is- passed  through  a  vessel 
heated  to  800' B^byW 


three  quarters  full  of  water  heated  to  800*  F.,  by  which  ft  is  bested 
and  mixed  jr 

retulated  by  the  driver,  and  then  to  atmospheric  pressure-  in  the 


.with  steam.    The  heat  of  the  latter  is  absorbed  by  the 
air  during  its  expansion,  first  to  a  working  pressure  which  can  be 


cylinders.    At  Nantes  ths  average  cost  for  three  years  for  propel- 
ling a  car  holding  84  persons  was  about  Gd.  per  mile. 

In  San  Francisco  a  main,  charged  with  air  at  a  pressure  of  about 
120  ft  per  square  inch  has  been  laid  along  the  tram  route,  from 
which  reservoirs  on  the  cars  are  charged  by  means  of  standpipes 
snd  flexible  connexions  st  convenient  points,  the  operation  taking 
a  very  short  time.  The  inventor  claims  to  utilizo  30  per  cent  of 
the  power  applied  to  tho  compressor. 

Street  tramways -worked  by  means,  of  a  wire  rope  have  been  in  Cable 
successful  operation  in  Sen  Francisco  since  1878.   There  are  now  tram- 


upwards  of  24  miles  of  double  line  in  San 
Francisco,  and  10  miles  in  Chicago,  and  the 
system  is  being  adopted  in  other  American 
and  colonial  cities.     It  has  also  been  in 
operation  in  England  at  Higbgate  Hill  for 
several  years,  and  is  about  to  be  adopted  in 
other  localities.    The  motive  power  is  trans- 
mitted from  a  stationary  engine  by  a  rope  of 
steel  wire  running  always  in  one.  direction 
up  one  track  and  down  the  other,  in  a  tube 
midway  between  the  rails,  on  pulleys  which 
are  arranged  so  as  to  suit  curves  snd  changes 
of  gradient  ss  well  as  straight  and  level 
lines.    Over  the  rope  is  a  slot  |  inch  wide, 
in  which  travels  a  Bat  arm  of 
steel  connecting  the  dummy 
car  with  the  grinpor  which 
grasps  the  cable.    Tho  flat  arm 
is  in  three  pieces,  the  two 
outer  ones  constituting  a  frame 
which  carries  the  lower  jaw  of 
thegripper,  with grooved  rollers 
at  each  end  of  it,  over  which 
the  cable  runs  when  the  gripper 
is  not  in  sction.    The  upper 
jaw  is  carried  by  the 
middle   piece,  which 
slides  within  tho  outer 
framo,  and  can  be  de- 
pressed by  a  lever  or 
screw,    pressing  the 
cable  firston  the  rollers, 
and  then  on  the  lower 
iaw  until  it  is  firmly 
held.  The  speed  of  ths 
cable,  which  is  gene- 
rally 8  to  8  miles  an 
hour,  is  thus  imparted  sjsszcg 
to  the  car  gradually 
and  without  jerk.  The 
arrangements  for  pass- 
ing  the  pulleys,  for  t*.  t.-QTtrp«. 
changing  the  dummy 

and  cars  from  one  line  to  the  other  at  the  end  or  the  road,  for 
keeping  the  cable  uniformly  taut,  and  for  crossings  and  junctions 
with  other  lines  are  of  considerable  ingen- 
uity. When  the  cars  are  cast  off  from  the 
cable  they  must  be  stopped  by  hand  braker, 
which  on  steep  gradients  especially  must 
bo  of  great  power. 

The  system  has  advantages  on  donble 
linos  with  few  and  easy  curves  when  the 
gradients  are  long  snd  steep,  and  it  can  be 
employed  on  gradients  too  steep  for  stesm 
traction.  On  level  Fines  it  is  doubtful  if  it 
could  compete  in  economy  with  steam,  or 

even  with  horse  traction,  unless  with  a  very  frequent  service  of  cars, 
though  then  it  presents  the  advantages  of  being  comparatively 
quiet,  and  free  from  smoke  and  steam,  Sud  of  admitting  a  frequent 
aervfee  of  cars  with  little  extra  cost  On  the  cable  roads  oi  San 
Francisco  it  has  been  fouud  that,  of  the  average  daily  power  cm- 
ployed,  68  per  cent  is  expended  in  moving  tho  cables,  Jtc,  28  per 
cent  for  the  cars,  and  4  per  cent  for  passengers.  It  is  considered 
that  it  is  practicable  to  utilizo  in  moving  cars  and  passengers  as 
much  as  60  per  cent,  of  the  power,  provided  the  cars  are  fully 
loaded  snd  run  at  short  intervale. 

Electricity  has  been  applied  as  a  motive  power  on  a  tramway 
about  2  miles  long  at  Blackpool.    The  current  Is  conveyed  by  tw»  i 
eoppiT  conductors  in  a  central  chtr.:iel  benrtth  the  roadvrav,  am' 
is  communicated  to  tho  motors  in  tho  car  by  a  collector  runuiag 
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upon  the  conductor*  and  passing  through  a  narrow  slit  in  the 
channel.  The  return  current  paaaea  through  the  rail*.  The  cars 
carry  as  many  a*  56  passengers  on  a  level  line.  Tramways  have 
also  been  worked  by  accumulators  at  Antwerp  and  Brussels,  DUt  the 
weight  of  them  appears  to  be  at  present  prohibitory  to  this  method 
of  applying  electricity,  except  for  short  trips.    See  Traction. 

For  follcr  Information,  »•  D.  K.  Clark,  tYamttafi,  IMr  ConHrwclian  and 
Ifalxlenmet:  F.  Miafon,  tn  TVanaffyi  *  in  CSrmitu  4*  Fit  tmr  Houtn  ; 
•'  Strwl  Tmnwsyt,"  Frxx.  InU.  C.  B.,  toU  L-toI.  lxvtl. ;  ■  The  Working  of  Tram- 
ways by  Swam,"  /•*#,  toJ.  Ual*.;  and  F.  B.  8mlth,  Cablt  Tramm,t$.    (T.  C.)  . 

TRANCE.  See  Slkep  ;  also  Maonktism  (Animal). 
TRANI,  a  seaport  of  Italy,  on  the  Adriatic,  in  the 
province  of  Bari,  and  26  miles  by  rail  west-north-west  of 
that  town,  still  retains  its  old  walls  and  bastions,  with  the 
citadel,  now  used  as  a  prison.  Some  of  the  streets  remain 
much  as  they  were  in  the  mediaeval  period,  and  many  of 
the  houses  display  more  or  less  of  Norman  decoration. 
The  cathedral,  on  a  raised  open  site  near  the  Bea,  dating 
from  about  the  year  1100,  is  a  basilica  with  three  apses,  a 
large  crypt,  and  a  lofty  tower.  The  arches  of  the  Roman- 
portal  are  beautifully  ornamented,  in  a  manner 
ive  of  Arab  influence  ;  the  bronze  doors,  executed 
by  Barisanus  of  Trani  in  1175,  rank  among  the  best  of 
their  period  in  southern  Italy.  The  capitals  of  the  pillars 
in  the  crypt  are  fine  examples  of  the  Romanesque.  The 
interior  of  the  cathedral  has  been  barbarously  modernized. 
The  vicinity  of  Trani  produces  an  excellent  wine  (Moscado 
di  Trani) ;  and  its  figs,  oil,  almonds,  and  corn  are  also  pro- 
fitable articles  of  trade.  The  harbour  was  once  deep  and 
good,  but  latterly  has  got  silted  up.  The  population  of 
the  town  in  1881  was  25,173  (commune  25,647). 

Trani  is  the  Turenum  of  the  itineraries.  It  first  became  a 
flourishing  place  under  the  Normans  and  during  the  crusades,  bnt 
attained  the  acme  of  its  prosperity  as  a  seat  of  trade  with  the  East 
under  the  Angevine  princes.  8everal  synagogues  continue  to  afford 
an  indication  of  its  former  commercial  prosperity. 

TRANQUEBAR,  a  seaport  town  in  the  Tanjore  district 
of  Madras  presidency,  India,  in  11*  1'  37"  N.  lat  and 
79'  55'  E.  long.  Iu  the  17th  century  it  belonged  to  the 
Danes ;  it  was  taken  by  the  British  with  other  Danish 
settlements  in  1807,  but  restored  in  1814,  and  finally 
purchased  in  1845  for  a  sum  of  £20,000.  In  Danish 
times  Tranquebar  was  a  busy  port,  but  its  prosperity  has 
fluctuated  consi3erably  of  late  years,  and  is  now  at  a  very 
low  ebb.  It  was  the  first  settlement  of  Protestant  mis- 
sionaries in  India,  founded  by  Ziegenbalg  and  Plutscb.au 
(Lutherans)  in  1706  ;  and  as  a  mission  station  it  still 
retains  its  importance. 

TRANSBAIKALIA  (ZabaikaUkaya  Oblatt),  *,  province 
of  Eastern  Siberia,  to  the  east  of  Lake  Baikal,  has  Irkutsk 
on  the  west,  Yakutsk  on  the  north,  tho  province  of  Amur 
on  tho  east,  and  Mongolia  on  the  south.  Its  area 
(240,780  square  miles)  is  about  as  great  as  that  of  Austria- 
Hungary,  but  its  population  is  under  half  a  million.  With 
regions  of  a  purely  Siberian  character  On  the  one  hand, 
and  including  on  the  other  the  outer  borders  of  the 
Mongolian  Bteppes  and  the  upper  basin  of  tho  Amur, 
Transbaikalia  forms  an  intermediate  link  between  Siberia, 
Mongolia,  and  the  northern  Pacific  littoral.  The  mountains 
of  the  Yablonovoi  Khrebet,  which  run  in  a  north-easterly 
direction  from  the  sources  of  tho  Kerulen  to  the  bend  of 
the  Olekma  in  06°  N.  lat.,  divide  the  province  into  two 
quite  distinct  parts  :  to  the  west  the  upper  terrace  of  the 
high  East  Asian  plateau  continued  from  the  upper  Selenga 
and  Yenisei  (from  4000  to  5000  feet  high)  towards  tho 
plateau  of  tho  Vitim  (3500  to  4000  feet) ;  and  to  the  cast 
the  lower  terrace  of  tho  same  plateau  (about  2800  feet 
high),  which  appears  an  a  continuation  of  the  eastern 
Gobi.  The  continuity  of  the  high  plateau.extending  from 
the  upper  Selenga  to  the  upper  Vitim  was  for  a  long  time 
overlooked  in  consequence  of  a  broad  and  deep  valley  by 
which  it  is  intersected.  Beginning  at  Lake  Baikal,  it 
pierces  the  huge  north-western  border-ridge  of  the  plateau, 


and  runs  eastward  up  the  Uda,  with  an  imperceptible 
gradient,  like  a  gigantic  railway  cutting  enclosed  between 
two  steep  slopes,  tending  another  brafach  south  toward* 
Kiakhta.    After  having  served,  through  a  succession  of 
geological  periods,  as  an  outlet  for  the  water  and  ice  which 
accumulated  on  the  plateau,  it  is  now  utilized  for  the  two 
highways  which  lead  from  Lake  Baikal  over  the  plateau 
(3500-4000  feet)  to  the  Amur  in  the  east  and  the  Chinese 
depression  in  the  south.    Elsewhere,  the  high  and  massive 
border-ridge  on  the  north-western  edge  of  the  plateau  can 
be  crossed  only  by  difficult  footpaths.    The  border-ridge 
just  mentioned,  pierced  by  the  wide  opening  of  the  Selenga, 
runs  from  south-west  to  north-east  under  different  names, 
being  known  as  Khamar-daban  to  the  south  of  Lake  Baikal 
(the  Khamar-daban  peak  raising  it*  bald  summit  to  a 
height  of  6900  feet  above  the  sea),  and  as  the  Barguzin 
Mountains  (7000  to  8000  feet)  along  the  eastern  bank  of 
the  Barguzin  river,  while  farther  to  the  north-east  it  has 
been  described  by  the  present  writer  under  the  names  of 
the  South  Muya  and  Tchara  Mountains  ^6000  to  7000 
feet).    Resting  its  south-east  base  on  the  plateau,  it 
descends  steeply  on  the  north-west  to  the  lake,  or  to  the 
broad  picturesque  Talleys  of  the  Barguzin,  the  Muya,  and 
the  Tchara.    Larch,  fir,  and  cedar  forests  thickly  clothe 
the  ridge,  whose  dome-shaped  rounded  summits  (goltty) 
rise  above  the  limits  of  tree  vegetation,  but  do  not  reach 
the  snow-line  (here  above  10,000  feet).    The  high  plateau 
itself  has  the  aspect  of  an  undulating  table-land,  intersected 
by  low  ranges,  which  rise  some  1500  or  2000  feet  above  its 
surface,  and  are  serrated  by  broad,  flat,  and  marshy 
valleys,  which  the  rivers  languidly  traverse  till  they  find 
their  way  across  the  border-ridges.    Those  of  the  valleys 
which  are  better  drained  have  fine  meadow  lands,  but  as  a 
whole  the  plateau  has  the  appearance,  especially  in  the 
north,  of  a  wet  or  marshy  prairie  in  the  hollows,  while  the 
hills,  are  thickly  clothed  with  forests  (almost  exclusively  of 
larch  and  birch).    Numberless  lakes  and  ponds  occur  along 
the  river  courses.    Tungus  hunters  find  a  livelihood  in  the 
forests  and  on  the  meadows,  but  permanent  agricultural 
settlements  are  impossible,  corn  seldom  ripening  on  account 
of  the  early  frosts.    The  lower  parts  of  the  broad  and  flat 
valley  of  the  Djida  have,  however,  a  few  Cossack  settle- 
ments, and  on  the  upper  Selenga  and  Yenisei  Mongolian 
shepherds  (Uryankhes  and  Darkhates)  inhabit  the  high 
grassy  valleys  about  Lake  Kossogol  (5560  feet  above  tbe 
sea).    Quite  different  is  the  lower  terrace  of  the  plateau, 
occupied  by  the  eastern  Gobi  and  tho  Nertchinsk  region 
of  Transbaikalia,  and  separated  from  the  above  by  tho 
Yablonovoi  ridge.    This  last  is  the  south-eastern  border 
ridge  of  the  higher  terrace.    It  rises  to  8250  feet  in  the 
Sokhondo  peak,  but  elsewhere  its  dome-shaped  summits 
do  not  exceed  5000  or  6000  feet    "VVben  crossing  it  from 
the  north-west  about  Tchita,  the  traveller  hardly  perceives 
that  he  is  approaching  the  great  water-parting  between  the 
Arctic  and  the  Pacific  oceans.    Numberless  lakes,  with  flat 
undefined  borders,  feed  streams  which  flow  lazily  amidst 
marshes,  some  of  them  to  join  the  great  northward  rivers, 
others  to  find  their  way  to  the  Amur  and  the  Pacific  Low 
hills  rise  gently  above  tho  edge  of  the  plateau,  but  an 
abrupt  slopo  descends  towards  the  south-east,  where  the 
hill-foots  of  tho  Yablonovoi  are  nearly  1500  and  2000  feet 
lower  than  on  the  north-west    Climate,  flora,  and  fauna 
suddenly  change  as  soon  as  the  Yablonovoi  has  been 
crossed  ;  the  steppes  of  Dauria  (continuations  of  those  of 
the  Gobi),  covered  with  a  bright  luxuriant  vegetation, 
meet  the  view  of  the  spectator.    The  Siberian  flora  gives 
way  to  the  much  richer  Daurian  flora,  which  in  turn  is 
exchanged  for  the  Pacific  littoral  flora  as  soon  as  tho 
traveller  descends  from  the  lower  terrace  of  the 
towards  the  Manchurian  plains  and  lowlands.  ' 
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Tho  lower  terrace,  occupied  m  Transbaikalia  by  tbe 
Nertchinsk  district,  haa  the  character  of  a  steppe,  hut  is 
also  intersected  by  a  number  of  ranges,  all  running  south- 
west to  north-east,  and  all  being  plications  of  Silurian  and 
Devonian  rocks,  containing  silver,  lead,  and  copper,  and  also 
auriferous  sands.  Agriculture  can  be  easily  carried  ou  in 
the  broad  prairies,  the  only  drawbacks  being  droughts,  and 
also  frosts  in  the  settlements  in  tho  higher  close  valleys  of 
the  Nertchinsk  or  Gazimur  Mountains.  The  lower  tcrraco 
is  fn  its  turn  fringed  by  a  border-ridge — the  Great  Khingan 
—which  has,  with  reference,  to  the  lower  terrace,  the  same 
characters  as  the  Yablonovoi  in  relation  to  the  upper,  and 
separates  Siberia  from  northern  Manchuria.  This  import- 
ant ridge,  as  shown  elsewhere  (vol.  xxii.  pp.  3,  4),  does  not 
run  from  south  to  north,  as  represented  on  the  old  maps,  but 
from  south-west  to  north-east;  it  is  pierced  by  the  Amur 
near  Albazin,  and  joins  the  Okhotsk  ridge,  which  in  it*  turn 
does  not  join  the  Yablonovoi  .Mountains.  Tho  mountains 
drawn  west  and  east  on  older  maps  to  connect  tho  Yablo- 
novoi with  the  Okhotsk  ridgo  have  no  actual  existence. 

Tho  rivers  belong  to  tliree  different  systoin*, — tho  affluents  of 
Lake  Baikal,  of  the  Linn,  ami  of  the  Amur.  Of  tlio  first  the 
Selcnga  (800  miles  long)  risen  in  rhe  Hanghai  Mountains  of  north- 
western Mongolia,  oue  of  its  great  tributaries  (tho  Ehin-gol)  being 
an  emissary  of  Lake  Kcxsogol.  It  flows  past  Selcnghinsk  and 
enters  Lake  Baikal  from  tho  south-east,  forming's  wide  delta.  The 
Tchikoi,  the  Khitok,  and  tho  ITda  arc  its  chief  tributaries  in 
Transbaikalia.1  The  Bargurin  anil  the  lTpp*r  Angara  are  two  Urge 
<  tributaries  of  Lake  Baikal "from  the  north-east  Of  the  tributaries 
of  the  Lena,  Hie  Vitini  with  its  affluents  (Karenga,  Tsipa,  Huya, 
Katnr,  Katakan)  flows  ou  the  high  plateau  through  uninhabited 
regions,  as  also  docs  the  Okkins.  The  tributaries  of  the  Amur, 
which  is  formed  by  the  junction  of  the  Shilka  and  the  Arguil,  are 
much  more  important.  Thi  Argufl,  which  at  A  quite  recent  epoch 
received  the  waters  of  the  Dalai-tior,  and  thus  had  the  Kerulcu  for 
its  source,  is  no  longer  in  communication  with  the  rapidly  drying 
Mongolian  lake,  ami  has  its  soirees  in  tho  Clan,  which  flows  from 
tho  (ireat  Khingnn.  It  is  not  navigable,  but  receives  the  Gazimur 
and  several  other  streams  which  water  the  Nertchinsk  mining 
district.  Thi!  Shilka  is  formed. by  the  union  of  the  Onou  and  the 
Tchitu  rivers,  and  is  navigable  from  tho  town  of  Tchitn,  thus  being 
an  important  channel  of  transit  to  tho  Amur. 

Lake  Bsiknl,  with  an  area  of  12,430  square  miles  (nearly  equal  to 
that  of  Switzerland),  extends  in  a  half  crescent  from  scmtb-wi-st  to 
north-cn*t ;  it  has  a  length  of  over  400  miles  and  a  width  of  from 
20  to  63  miles.  Its  level  ri  1561  feet  above  tho  sea.*  About 
the  middle  it  i3  divided  into  two  p.-.rts,  the  Croat  Lake  and  the 
Little  Lake,  by  the  island  OIkhon  nnd  tho  peninsula  of  Svyatoi 
Nos,  which  closely  approach  nuc  another.  Between  tho  two  thoro 
is  a  submerged  ridge,  which  must  bo  considered  as  a  continuation 
of  tho  flargujili  Alps.  Tho  wide  delta  of  the  Sclenga  unriows  the 
Great  Ijke  in  its  iniddlo  part,  and  renders  it  more  (hallow  in 
the  east  than  in  the  west— the  gieatest  denth  (4186  feet)  having 
been  reached  by  Dr  Godlevuki  in  the  south-writ.  The  depth  of 
the  Little  Lake  docs  not  exceed  210  feet  According  to  Tchoisky, 
tho  trough  now  occupied  by  the  base  had  its  origin  in  three  Bopa- 
rate  synclinal  valleys,  which  date  from  tho  Azoic  epoch,  and  wore 
giilfs  of  the  ocean  during  the  Silurian  or  Huronian  period.  They 
coalesced  at  a  much  later  epoch.1  Of  other  lakes,  tlio  Gnsinoye 
and  Lako  Baunt  on  tho  Vitim  plateau,  and  Oron  at  its  lusc,  aro 
worthy  of  notice.  Many  lakes  yield  common  aalt  or  sulphate  of 
patron. 

The  high  plateaa  consists  of  granites,  gnei*»e»,  and  syenites, 
covered  with  Laurentian  schist*.  Silurian  sud  Devonian  marine 
deposits  occur  only  on  tho  lower  terrace.  Since  thr.t  time  the  region 
has  not  been  under  the  sea,  and  only  freshwater  Juravsic  deposits  and 
coal-beds  are  met  with  in  tho  depressions.  During  tho  Glacial 
period  most  of  the  high  terrace  of  the  plateau  and  its  bonier  ridges 
were  undoubtedly  covered  with  vast  glaciers.  Volcanic  rocks  of 
more  recent  origin  (Mesozoic  ?)  are  met  with  in  the  north -we.' tern 
border  ridge  anil  on  its  slopes,  as  wi  11  as  on  the  Vitim  plateau. 
During  the  Glacial  period  the  fauna  of  the  lowest  parts  of  Trans- 
baikalia was  decidedly  arctic;  while  during  tlio  Lacustrine  or 
Post-Glacial  period  it  was  covered  with  iiuirtbviless  lakes,  the 

1  Steamers  hare  aacandod  the  lower  Salrnga  and  tho  Uda  op  to  Verkneodlnsk. 

>  According  lo  tlio  IciclUn*-  made  In  1814-76  from  Z>erino*;olorak,  ta  Oren- 
hi.rir,  to  Lako  TlK.ro  Is  uncertain!/  mo  the  absolute  altitude,  that  of 

Zrertnoirolovak,  31 S  feet  having  atlll  to  be  verified.  &«e  J/*m.  Smi.  Qtogr.  8ot: 
Phft.  Otcfr..  tot.  »v..  IB*;, 

•  [.  Tclienky,  "  Rraclt*  of  tho  Explorstloa  of  Lako  Baikal,"  In  ifem.  Kuit. 
Orvjr.  Six. ,  /»»•.  Onyr.,  vol.  ir.,  law,  with  a  geological  map  on  «  toils  of  7 
mlUs  to  an  inch:  Fr.  Schmidt report  In  tho  yearly  Rtfiort  of  tus  Buaalao  Qeo- 
yraplUolSoel.tr  for  MM  (.both  Human). 
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shores  of  which  were  inhabited  by  Neolithic  num.  Only  few  traces 
of  these  have  remained,  aud  they  aro  rapidly  drying  up.  Earth- 
quakes are  veiy  frequent  on  the  shores  of  Lako  Baikal,  especially 
•t  the  mouth  of  the  Selenga,  extending  as  far  as  Irkutsk,  Bnrgurin, 
and  Scleughinsk;  in  1862  an  extensive  area  was  eubnierged  by  the 
lake.  Numerous  mineral  springs,  some  of  them  of  high  repute, 
aie  spread  all  over  Transbaikalia.  The  chief  of  them  are  the  hot 
alkaline  springs  (130°  F.)  at  Turka,  at  the  mouth  of  the  Batguriu, 
whither  hundreds  of  patients  resort  annually,  those  of  Pogromna 
on  tbe  LMa  (very  similar  to  the  8cltzer  springs),  those  of  Molokova, 
near  Tchita,  and  those  of  Darasuu  in  the  Nertchinsk  district  (very 
rich  in  carbonic  acid  and  phosphate  of  iron). 

The  flora  and  fauna  of  Transbaikalia,  owing  to  their  intermediate 
character  between  a  purely  Siberian  flora  ar.d  fauna  aud  those 
characteristic  of  tho  ■Mongolian  and  Manchuiian  regions,  have  been 
tho  subject  of  many  careful  investigations  since  the  time  of  Pallas 
down  to  those  of  TurczaiiinolT,  Middcndorir,  Schrenck,  Radde,  and 
PolyakofT.  Their  various  characters  in  different  parts  of  this  ex- 
tensive territory  could  not  be  described  without  entering  too  laigety 
into  details.  The  reader  may  consult  the  works  of  the  authors 
jnst  named  (see  vol.  xxii.  p.  12). 

Tho  climate  is,  as  a  whole,  exceedingly  dry  and  extreme.  Tho 
winter  i»  cold  snd  dry;  know  is  so  triflii.g  that  the  horses  of  tho 
Buriats  6ud  their  food  throughout  tho  winter  on  the  steppes,  and 
in  the  veiy  middle  of  the  winter  wheeled  vehicles  are  used  all  over 
the  west.  To  the  east  of  the  Yablonovoi  ridge  the  Nertchinsk 
district  feels  the  influence  of  the  North  Pacific  monsoon  region, 
and  snow  falls  more  thickly,  especially  in  the  valleys,  but  tho 
summer  coutinucs  to  bo  hot  and  dry.  On  the  high  plateau,  even 
tho  summer  is  cold,  owing  to  the  altitude  aud  the  humidity  arising 
from  the  marshes,  aud  the  soil  is  frozen  to  a  great  depth.  In  tho 
vicinity  of  Lake  Baikal  the  moderating  influence  of  the  gri  at 
water-basin  is  felt  to  some  extent,  and  there  is  a  cooler  suimmr; 
in  winter  exceedingly  deep  snow  covers  tho  goltsyt  and  valleys  of 
the  mountains  around  tbe  lake.* 

Tho  population  (497,760  in  1832)  is  exceedingly  sparse,  unless 
the  immense  uninhabitable  spaces  of  the  platratis  be  left  out  of 
account.  Even  on  tho  lower  terrace  nearly  the  whole  of  the  region 
on  the  loft  bank  of  the  Sliiika  is  unsuitcd  for  agriculture,  as  also 
ere  the  Gazimur  Mountains,  when  only  a  few  wttleis  gain  a  liveli- 
hood in  some  of  tho  valleys,  >.rugj-liug  against  an  unhealthy 
climate  and  tho  influence  of  goitre.  The  Ruvdaii  population  tlr.ro 
gathers  around  tlio  crowu  niiu.s  of  tho  Nertchinsk  district,  while 
tho  steppes  are  occupied  by  Buriats.  A  succession  of  village*, 
supported  partly  by  agriculturo  and  partly  by  hunting  and  tiado 
with  Mongolia,  arc  settled  along  tho  .Shilka  between  Tcliita  and 
Sryetensk,  wbile  farther  down  tho  river  Hows  in  such  a  wild 
mountain  region  that  only  a  few  families  are  settled,  at  distances 
some  20  miles  aiiart,  to  maintain  communication.  The  same  i>  true 
with  regard  to  tlie  lower  Arguil.  The  valleys  of  th>-  Uda,  the  lower 
Seh-nga,  and  especially  the  Tchikoi  and  tho  Khifok  have  been 
occupied  since  tho  beginning  of  the  rentury  by  Kaskoluiks,  who 
havo  receive!  tho  nauio  of  SScmciskiyt  on  account  or  their  largo 
(compound)  families,  and  there  ouo  finds,  in  a  condition  of  pto»|»erity 
such  as  is  unknown  in  Russia  proper,  eomo  of  tho  finest  represen- 
tatives of  the  Russian  race.  The  remainder  of  tho  stciipe  or  tho 
Uda  is  occupied  by  Buriats,  while  the  forests  nnd  marshes  or  the 
plateau  are  tho  hunting  grounds  of  the  nomad  Tungusc*.  Only 
the  valley  of  tbe  Djida  iu  the  south  of  the  Khamar-daban  is  settled 
iu  its  lower  parts. 

Tho  Russiaus  of  Transbaikalia  present  a  great  variety  of  ethno- 
logical types.  Mainly  owing  to  tho  difficulties  of  communication, 
mauy  Great  Russian  Raskolniks  and  Little  Russian  settlers  have 
preserved  their' ethnographical  features  pure  from  any  admixture; 
while  thero  are,  on  the  other  hand,  villages  iu  the  Nertchinsk 
district  chiefly  com]>oscd  of  the  eailicat  Russian  settlers,  where  a 
great  admixturo  of  Tuugnsian  or  Mongolian  blood  is  ob^crvnldo. 
On  tho  upper  Arguil  the  Co*»acks  aro  in  features,  character,  lan- 
guage, and  manners  largely  Mongolian.  Tho  Russians  along  the 
Chinese  frontier  constitute  a  aeparato  tohko  of  tho  Tian^  aikalisn 
Cosiacka.  There  is  great  uncertainty  as  to  the  nnmbcu  of  the 
Buriats  ;  they  aro  estimated  at  about  150,000.  The  Tungnses  nutn- 
ltcr  only  a  very  few  thousands. 

Agriculture  "is  carried  on  to  a  limited  exteut  by  tho  Buriats  and  in 
all  Russian  settlements;  but  it  prospers  only  in  tho  valleys  of  west 
Transbaikalia,  and  partly  in  tho  Nertchinsk  region,  while  in  the 
steppes  of  the  Argufi  and  Onon  even  the  Russians  resort  chiefly  to 
cattle-breeding  and  trado,  or  to  hunting.  Ou  the  whole,  corn  has 
to  be  imported  ;  summer  wheat  and  summer  rye,  oats,  and  barley 
are  the  chief  crop*  in  tho  east,  winter  rye  not  being  sown  iu  con- 
sequence,  of  the  want  of  snow.  Cattlo-rearing  is  extensively  carried 
on,  especially  by  the  BuriaU,  but  their  herds  and  flocks,  which 
wandor  freely  over  the  steppes  throughout  the  winter,  aro  ofton 
destroyed  in  great  numbers  by  the  anow-atorroi  of  spring.  Hunt- 
ing is  an  important  occupation,  even  with  the  Russians,  many  of 

«  "Dta  ILUoaa  voa  Ost-Slhl-loa,"  by  A.  Woyelkoir.  to  M««>r.  XrifK*.,  ■»»♦. 
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whom  leave  their  homes  in  October  to  spend  six  weeks  in  the  taiga 
(forest-region).  The  (Uheriee  of  Lake  Baikal  and  the  lowor  parts 
of  iU  affluent*  are  important  Enonuou*  quantities  of  Salmo 
omul  are  taken  every  year;  and,  although  tho  curing  ia  most 
primitive,  the  annual  yield  ia  valued  at  £20,000.  The  Salmo 
thymalta,  S.  oxyrkyncAut,  and  S.  fiuviatili*  are  alio  taken 
largely. 

The  possibilities  of  discoveries  of  gold  are  absorbing  all  the 
industrial  forces  of  Transbaikalia.  Gold-diggings  occur  chiefly  in 
the  baaina  of  the  Shilka  and  the  upper  Vitira,  also  on  the  Tohikoi 
and  the  Khitok.  No  less  than  25,400  lb  i*  extracted  annually  by 
private  enterprise,  and  about  3200  lb  by  the  crown,  at  the  Kara 
gold-diggings,  where  nearly  1400  convicts  are  employed.  The 
silver  mining  formerly  carried  on  at  several  crown  works  is  now 
on  the  decrease  (see  Xertchinsk);  the  quantity  extracted  in  1884 
was  only  241  lb.  Every  kind  of  manufactured  ware  has  to  bo 
imported  from  Russia;  and  even  petty  trades  are  almost  unknown 
in  the  villages. 

The  trado  of  the  province  ia  chiefly  represented  by  that  of 
Kiakhte  The  Cossacks  on  the  frontier  carry  on  some  trade  in 
brick  tea.  esUle,  and  hides  with  Mongolia.  The  export  of  furs  is 
of  conaiderabie  value. 

The  communications  of  Transbaikalia  are  limited  to  the  great 
Amur  highway,  which  fringes  the  south  coast  of  Lake  Baikal  and 
puses  through  Verkhneudinsk,  Tchita,and  Ncrtchinsk  to  Sryotcnsk, 
whence  steamers  ply  down  to  tho  mouth  of  the  Amur;  in  winter, 
further  communication  with  the  Amur  beyond  Sryotcnsk  is  main- 
tained on  sledges  on  tho  ico  of  tho  Shilka,  but  in  the  autumn  and 
apring  a  horseback  journey  as  far  as  Kumara  is  the  only  possible 
method  of  reaching  the  middle  Amur.  Steamer  communication  is 
also  maintained  for  six  or  seven  mouths  across-Lake  Baikal,  from 
Posolskoyc,  at  the  mouth  of  the  Selenga,  to  Listveuichnaya,  40  miles 
from  Irkutsk.  A  highway  connects  Verkhneudinsk  with  Seleng- 
hinsk  and  Kiakhta,  and  communication  on  the  steppes  of  the  Argun 
and  the  Onon  as  well  as  up  the  Bargurin  is  easy.  The  rest  of  Trans- 
baikalia can  be  visited  only  on  horseback. 

Transbaikalia  is  divided  into  five  districts,  tho  chief  towns  of 
which  (with  popu'ations  in  1830)  are  Tchita,  capital  of  the  province 
(12,<00  inhabitants),  Bargurin  (800),  Ncrtchinsk  (4070),  Seleng- 
hinsk  (1160),  and  Verkhneudinsk  (4150).  Kiakhta  has  4290 
inhabitants,  and  Sryotensk,  being  at  the  head  of  the  navigation,  is 
a  rising  town.  (P.  A.  K. ) 

SeevoL  TRANSCASPIAN  REGION  (Zakaspiyskaya  Oblast), 
[ jj  p!lte  an  extensive  territory  to  the  east  of  the  Caspian,  annexed 
\\  l  ^  R^tjgja  within  the  last  fifteen  years,  is  bounded  on  the 
S.  by  tho  highlands  of  Khorasan  and  Afghanistan,  on  tho 
N.  by  Uralsk  (from  which  it  is  divided  by  a  line  drawn 
from  the  Mortvyi  Kuttuk  Bay  of  the  Caspian  to  the  south 
extremity  of  Lake  Aral),  on  tho  N.E.  by  Khiva  and 
Bokhara,  and  on  the  S.E.  (where  it  penetrates  towards 
Herat  on  tho  slopes  of  the  Paropamisus,  and  includes  tho 
Badhyz  plateau)  by  Afghan  Turkestan.  So  defined,  it  has 
an  area  of  220,000  square  miles. 

Although  nino-tonths  of  this  territory  consists  of  unin- 
habitable desert,  an  interest  attaches  to  it  on  account  of 
the  great  physical  changes  it  has  undergone  during  tho 
Post-Glacial  period.  Since  Pallas  visited  its  borders,  and 
still  more  since  Humboldt  discussed  its  history,  it  has 
nov'er  ceased  to  attract  tho  attention  of  geographers.  In 
fact,  some  of  the  most  interesting  problems  of  geography, 
such  as  those  relating  to  the  changes  in  the  course  of  the 
Jaxartes  and  the  Oxus,  the  bifurcation  and  the  oscillation 
of  a  great  river,  and  the  supposed  periodical  disappearance 
of  Lake  Aral,  are  connected  with  tho  Transcaspian  deserts ; 
and  it  is  here  that  we  must-  look  for  a  clue  to  tho  great 
physical  changes  which  transformed  the  Mediterranean  of 
Western  Asia— the  Aral-Caspian  and  Pen  tic  basin— into  a 
series  of  separate  seas,  and  desiccated  them,  powerfully 
influencing  the  distribution  of  floras  and  faunas,  and  com- 
pelling tho  inhabitants  of  Western  and  Central  Asia  to 
enter  upon  their  great  migrations.  But  down  to  a  very 
recent  date  the  dry  and  barren  deserts,  peopled  only  by 
wandering  Turcoman  bands,  remained  almost  a  terra  incog- 
niia,  and  only  now  are  we  beginning  to  make  the  very 
first  steps  towards  thoir  really  scientific  exploration. 

A  mountain  chain,  in  length  comparable  to  the  Alps,  separates 
the  deserts  of  the  Transcaspian  from  the  highlands  of  Khorasan. 
It  runs  from  north-west  to  south-east,  and  appears  as  a  continua- 
tion of  the  Caucasus.    It  begins  Id  the  Krssnodovsk  peninsula  of 
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the  Caspian,  under  the  names  of  Kuryanin-kara  and  Great  Balkans, 
whose  masses  of  granite  and  other  crystalline  rock  reach  a  height 
of  more  than  5000  feet  Farther  to  the  south"-east  these  are  con- 
tinued in  the  much  lower  Little  Balkans  and  Kvuren-dagh  (20O0 
feet),  the  Kopepet-dagh,  Kosty-dagh,  Asilma,  and  Zarvn-kul,— tho 
name  of  Kopopet-dagh  or  Kopet-dsgh  being  often  now  used  to 
designate  the  whole  chain  which  rises  steep  and  wild  above  the  flat 
deserts  from  the  Caspian  to  the  river  Mnrghab, — a  stretch  of  600 
miles.  In  structure  it  is  homologous  with  the  Caucasus  chain  ;  it 
appears  as  an  outer  wall  of  the  Khorasan  plateau,  and  is  separated 
from  it  by  a  broad  valley,  which,  b'ke  the  Rion  and  Kura  valley, 
of  Transcaucasia,  is  watered  by  two  rivers  flowing  in  opposite' 
directions, — tho  Atrek,  which  flows  north-neat  into  the  Caspian, 
and  the  Keahcfrud,  which  flows  to  tho  south-east,  snd  is  a  triba- 
tsry  of  the  Hurghsb.  Orrthe  other  side  of  this  valley  tho  Allah- 
dagh  a'nd  the  Binalund  border-ridges  (9000  to  11,000  feet)  fringe 
the  edge  of  the  Khorasan  plateau.  At  its  south-eastern  extremity 
this  outer  wall  loses  its  regularity  where  it  meets  with  tho  spurs, 
of  the  Hindu-kusb.  Descending  towards  the  steppe  with  steep 
stony  slopes,  it  rises  to  heights  of  6000  and  9000  feet  to  the 
east  of  Kizil-arvat,  while  the  passes  which  lead  from  the  Turco- 
man deserts  to  the  valleys  of  Khorasan  are  seldom  as  low  as  3500, 
usually  rising  to  5000,  6000,  and  even  8500  feet,  and  in  roost 
cases  being  very  difficult-  This  wall  is  pierced  by  but  one  wide 
opvniug,  that  between  the  Great  and  Little  Balkans,  through 
which  the  sea  which  once  covered  the  steppe  maintained  connexion 
with  the  Caspian. 

Whilo  tho  Allahdagh  and  Binalund  border-ridges  arc  chiefly 
composed  of  crystalline  rocks  snd  moUmorphic  slates  covered  with 
Devonian  deposits,  a  aeries  of  more  recent  formations— Upper  and 
Lower  Cretaceous,  and  Miocene — aro  sbown  in  the  outer  wall  of  the 
Kojiet-dagh.  Hero  again  wo  find  that  the  mountains  of  Asia  which 
stretch  towards  the  north-west  continued  to  be  uplifted  at  a 
geologically  recent  epoch.  Quaternary  deposits  have  an  extensive 
development  on  its  slopes,  aud  its  hillfooU  are  bordered  by  a 
girdle  of  loess. 

Tho  loess  terrace,  called  "Atok"  ("mountain  base"),  is  but 
narrow,  ranging  in  width  from  10  to  20  miles  ;  still  its  chain  of 
settlements  havo  rendered  it  possible  to  lay  down  a  railway  which 
now  connects  the  Caspian  with  Sarakhs.  It  ia  very  fertile,  but 
could  produce  nothing  without  irrigation,  and  the  atreams  flowing 
from  the  Kopet-dagh  are  few  snd  meagre.  The  winds  which  reach 
tho  northern  slope  of  the  monntains  have  been  deprived  of  all 
their  moisture  in  crossing  the  Kara-kum— the  Black  Sands  of  the 
Turcoman  desert ;  and  even  such  rain  as  (alls  on  the  Kopet-dagh 
(10$  inches  at  Kiril-arvat)  too  often  reaches  the  soil  in  the  shapo 
of  showers  which  do  not  saturate  it,  so  that  the  average  relative 
humidity  is  but  56  and  the  average  nebulosity  only  3 '9,  assgainst 
62  and  4'1  at  even  so  dry  a  place  as  Krasnovodsk.    Still,  st  those 

S laces  where  the  mountain  streams  sre  closer  to  one  another,  as  at 
eok-tepe,  A  ska  bad,  Lutfabad,  and  Kahka,  the  villages  are  moro 
populous,  snd  the  houses  are  surrounded  by  gardens,  every  square 
yard  and  every  tree  of  which  is  fed  by  irrigation. 

Beyond  this  narrow  strip  of  irrigated  land  begins  the  desert, — 
the  Kara-kura,— which  extends  from  the  mountains  of  Khorasan 
to  Lake  Aral  and  the  Ust-Urt,  and  from  tbo  Caspian  to  the  Amn, 
interrupted  only  by  tho  oases  of  Merv  and  Tejefl.  It  appears,  how- 
ever, that  the  terrible  shifting  sands  blown  into  barkhans,  or 
elongated  hills,  sometimes  60  and  60  feet  in  height,  are  grouped 
chiefly  in  the  west,  where  the. country  has  more  recently  emerged 
from  the  sea.  Farther  to  the  east  the  bar  khans  are  mora  stable, 
their  slopes  being  covered  with  bushes  (for  the  most  part  leafless); 
the  caravans  sometimes  follow  their  crests,  and  the  shifting  sands 
occupy  restricted  spaces.  Large  area*  amidst  the  sands  are  occupied 
by  tatyn,  or  flat  surfaces  covered  with  clay  which  is  hard  as  a  rule, 
but  becomes  almost  impassable  after  heavy  rains.  In  these  (akyrs 
the  Turcomans  dig  ditches,  draining  into  a  kind  of  cistern — tho 
in*— where  the  water  of  the  spring  rains  keeps  for  a  few  mouths. 
Wells  are  sunk  also  along  the  routes  of  the  caravaus,  and  water 
is  found  in  them  at  depths  of  10  to  50  or  occasionally  100  feet  and 
more.  All  ia  not  desert  in  the  strict  sense  ;  in  spring  there  is  for 
the  most  part  a  covering  of  grass,  which  allows  of  journeys  across 
the  desert  There  are  footpaths  in  several  directions,  e»pecially| 
from  the  irrigated  and  cultivated  Atok  towards  Khiva. 

The  vegetation  of  the  Kara-kum  cannot  be  described  as  poor ; 
the  typical  representative  of  the  sand  deserts  of  Asia,  the  saxsanl 
(Anabasis  Ammodendron),  has  been  almost  destroyed  within  tho 
last  hundred  years,  and  never  appears  in  forests,  nut  tho  borders 
of  the  spaces  covered  with  salted  clay  are  brightened  by  forests  of 
tamarisk,  which  are  inhabited  by  great  numbers  of  the  desert 
warbler  (Atraphorni*  araUntis) — a  typical  inhabitant  of  tho 
sands, — sparrows,  and  ground -choughs  (Podotet);  the  Houbara 
maaptmnii,  Grsy,  though  not  frequent,  ia  characteristic  of  the 
region.  Heres  and  foxes,  jsckals  and  wolves,  marmots,  moles, 
hedgehogs,  and  one  species  of  marten  live  in  the  steppe,  cepecislly 
in  spring.  As  a  whole,  tho  fauna  is  richer  thsn  might  be  sup- 
posed,  while  in  the  Atok  it  contain,  representative,  of  all  tU 
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aperies  known  in  Turkestan,  mixed  with  Per.iau  and  Himtilay.u 
apecies. ' 

The  Uzboi.—K  feature  distinctive  of  the  Turcoman  desort  is  seen 
in  the  very-  numerous  «Aorj,  or  elongated  depressions,  the  lower 

Iortiona  of  which  are  occupied  mostly  with  aaud  impregnated  with 
.rackish  water.  They  are  obviously  the  remama  of  brackish  lakes, 
and,  like  the  lake*  of  the  Kirghiz  steppes,  they  often  follow  one 
another  in  close  succession,  thus  closely  resembling  river-beds. 
As  the  direction  of  these  short  ia  generally  from  the  higher  terraces 
watered  by  the  Amu-Daria  towards  tho  lowlands  of  the  Caspian, 
they  were  usually  regarded  as  old  beds  of  the  Amu-Daria,  and  were 
held  to  support  the  idea  of  its  once  having  flowed  across  the  Turco- 
man desert  toward*  what  is  now  the  Caspian  Sea.  A  few  years 
ago  it  seemed  almost  settled,  not  only  that  that  river  (see  Oxvr) 
flowed  into  the  Caspian  during  historical  times,  hut  that,  after 
having  ceased  to  do  so  in  the  7lh  century,  its  waters  were  again 
diverted  to  tho  Caspian  about  1221.  A  succession  of  elongated 
depressions,  having  a  faiut  resemblance  to  old  river-beds,  waa 
traced  from  Urgenj  to  the  gap  between  the  Great  and  the  Little 
Balkans,  marked  on  the  map*  as  the  Uiboi,  or  old  bed  of  the 
Oxus.*  The  idea  of  again  diverting  the  Amu  into  tho  Caspian 
waa  thus  set  afloat,  and  expeditions  were  sent  out  for  explora- 
tions with  this  view.  Tho  result  of  these  investigations  by  Russiuti 
engineers,  especially  Hedroitz,  Konshin,  Mushketofl',  Lessar,  and 
Svintsotr,'  Was,  however,  to  show  that  the  L'zboi  is  no  river-bed 
at  all,  and  that  no  river  has  ever  discharged  its  waters  in  that 
direction.  The  existence  of  an  extensive  lacustrine  depression,  where 
the  small  Sary-kamysh  lakes  are  now  tho  only  remains  of  a  wide 
basin,  waa  proved,  and  it  became  evident  that  this  depression,  having 
a  length  of  more  thuu  130  miles,  a  width  of  70  miles,  and  a  depth 
of  280  feet  below  the  present  level  of  Lake  Aral,  would  have  to  be 
filled  by  the  Amu,  before  its  waters  could  advance  farther  to  the 
south-west  The  sill  of  this  basin  being  onlv  28  feet  below  tho 
present  level  of  Lake  Aral,  this  latter  coujd  not  bo  made  to  dis- 
appear, nor  even  be  notably  reduced  iu  size  by  tho  Amu  flowing 
from  Urgenj  to  the  south-west.  A  more  careful  exploration  of  tho 
Uzboi  has  shown  moreover  that,  while  the  deposits  in  the  Sary- 
kamysh  depression,  and  the  Aral  shells  they  contain,  bear  unmis- 
takable testimony  as  {o  the  fact  of  the  basin  having  once  been  fed 
by  the  Amu-Dana,  no  such  traces  are  found  along  the  Uzboi  below 
the  Sary-kamysh  depression ;  *  on  the  coutrary,  shells  of  molluscs 
still  inhabiting  the  Caspian  are  found  in  numbers  all  along  it,  and 
the  supposed  old  bed  has  all  the  characters  of  a  series  of  lakes  which 
continued  to  subsist  at  the  hillfoots  of  the  Ust-Urt  plateau,  while 
the  Caspian  was  slowly  receding  westwards  during  the  Post- Pliocene 
period.  On  rare  occasions  only  did  the  waters  of  the  Sary-kamysh, 
when  raised  by  inundations  above  the  sill  just  mentioned,  send 
their  surplus  into  the  Uzboi.  It  appear*  most  probablo  that  in  tho 
16th  century  the  Sary-kamysh  was  confounded  with  a  gulf  of  the 
Caspian  ;*  and  this  gives  much  plausibility  to  Koushin  a  supposi- 
tion that  the  changes  in  the  lower  course  of  the  Amu  (which  no 
geologist  would  venture  to  ascribe  to  man,  if  they  were  to  mean 
the  alternative  discharge  of  the  Amu  into  tho  Caspian  and  Lake 
Aral)  merely  meant  that  by  means  of  appropriate  dams  the  Amu 
was  made  to  flow,  in  the  13th,  14th,  15th,  and  16th  centuries, 
alternately  into  Lake  Aral  and  into  tho  Sary-kamysh. 

As  for  the  ancient  texts  with  regard  to  the  Jaxart«s  and  Oxus, 
it  becomes  more  and  more  probable  that  their  interpretation,  if 
possible  at  all,  it  only  so  when  it  is  admitted  that,  since  the  epoch 
to  which  these  relate,  tho  outlines  of  the  Caspian  Sea  and  Lake 
Aral  nave  undergone-  notablo  changes,  commensurate  with  those 
which  are  supposed  to  have  occurred  in  the  courses  of  the  Central 
Asian  livers.  Tho  desiccation  of  the  Aral-Caspian  basin  proceeded 
with  such  rapidity  that  the  shores  of  the  Caspian  could  not  possibly 
maintain  for  some  twenty  centuries  the  outlines  which  they  have 
at  present.  When  studied  in  detail,  the  general  configuration  of 
the  Traiiicaspiart  region  leaves  no  doubt  that  both  the  Jaxartea 
and  tho  Oxus,  with  its  former  tributaries,  tho  Murghab  and  the 
Tejeft,  once  flowed  towaids  the  west;  but  the  Caspian  of  that  time 

'  Sen  N.  Zsrudnyl.  "  Let  Olseaux  de  Is  Centres  Transcasplenne,"  la  Bull. 
Sat.  Sat.  1/ok.,  1SS4. 

>  It  It  to  bo  obwircd  Hut  on  the  original  Russian  map  of  the  Tr»nsca«pl»n, 
dnsrn  Immediately  after  tho  tarter  of  the  Utbot  had  been  completed,  the  Cxbol 
ha*  no*  the  continuity  which  It  given  to  It  on  subsequent  maps, 

>  Their  oTlg-ln*!  papers  are  printed  In  the  Jireitia  ot  the  Russian  Oeogr.  Soe., 
IBM  to  1987,  *i  alto  in  the  Journal  of  the  Human  Mlnlilty  of  Hoods  and  Com- 
munications. 

*  Actunltngto  A.  E.  Hrdroltx  and  A.  M.  Kenthln  the  old  Tone-Parts  bed  ot 
the  Amu  contain*  thellt  of  motluscs  nan  llvl-ig  In  lhe  Amu  (Cyrniii  /yminaiit, 
DrtUuoa  pcJtmarplui,  and  Anodmta).  The  S«ry  kimysh  buln  It  characterised 
by  deposit  containing  Ntrilina  lUurata  Drttuna  polymorpha,  and  Lfmiutut, 
eliaracteiHIle  of  this  basin.  Below  the  Sary-kamysh  there  are  no  more  deposits 
containing:  shells  chartocrlttlc  lor  the  Amu;  AxoJontK  are  found  quite  occasion- 
ally  on  the  surface,  not  In  bed*  In  company  with  lhe  Caspian  CarJimm  (Didana) 
trfpeneldVi.  Tar,  cretiNis,  e/ium  pirawidatum,  Drttttrna  PO/gJiterttAa,  J>. 
roilr\formu.  llydrobta  raiplt,  SirUina  Htitrala,  and  Drriittna  brardU  \'\\i% 
red  clsyt  with  these  fossils  extend  for  130  miles  to  the  east  of  the  Caspian 
(Iitftlt*  of  Ran.  Geoff.  Soe..  ISM  and  \t*t\ 

»  At  by  Jenklnsnn,  who  meutloni  a  as  eel-water  gulf  or  the  Caspian  within  tlx 
dtyt"  march  from  Khwarcno,  by  which  gulf  he  could  mean  nothing  but  loo  Sary- 
ksnijsh  depression. 


w..s  not  tho  *ea  of  ■  ui  d«y» ;  its  gulfs  penetrated  the  Turcoman 
stepitt,  and  washed  the  base  of  the  I'st-Urt  plateau,  as  is  shown 
by  the  deposits  of  its  shell*  do«.ril<ed  by  the  Russian  engineer*. 

Kdif-Utboi.—  There  ia  ahio  no  doubt  that,  instead  of  flowing 
north-westward  of  Relif.  the  Amu  once  flowed  to  join  tho  Murghab 
aud  Tejeft  ;  the  succession  of  depressions  described  by  tho  Russian 
engineers  as  the  Kelif-Uzboi*  aupport*  this  hypothesis,  which  a 
geographer  cannot  avoid  making  when  studying  a  map  of  tho 
Trsnscnspisn  region;  but  the  date  at  which  tho  Oxna  followed 
such  a  course,  and  the  extension  which  the  Caspian  basin  then  had 
towaids  the  east,  remain  unsettled.  Much,  however,  has  still  to 
be  done  before  we  can  fully  reconstiuct  the  geological  history  of 
that  region  aince  the  Pliocct.e  epoch,  or  show  how  far  the  data  of 
Pliny,  Strabo,  and  Ptolemy  were  descriptions  of  actual  facts.7 

roynlnlioii.  —  With  the  exception  of  some  35,000  Kirghiz  en- 
camped with  theii  heids  on  the  Ust-Urt  plateau  (a  swelling  soma 
600  to  1000  foct  in  height  *nd  nearly  92,000  square  miles  in  extent, 
which,  owing  to  its  dryness  and  cold  winter,  can  bo  inhabited  only 
by  nomad  cattle-breeders)  and  a  few  Persians  in  the  Lutfabad  and 
Shilghyan  village*  of  the  Atok,  the  whole  of  the  population  of  tho 
Transeaspian  region  consists  of  Turcoman*.  Until  a  very  recent 
date  their  chief  occupation  was  cattle-rearing  and  robbery.  Even 
those  Turcomans  who  had  settled  abodes  on  the  oases  of  the  Atok, 
Tejeft,  and  Meiv  were  in  tho  habit  of  encamping  duriug  spring  in 
tho  steppes,  and  there  practising  robbery.  Robber  band*  were 
easily  formed  and  on  their  powerful  horsea  they  extended  their 
excursions  to  distance*  of  200  and  300  milesfrom  their  abodes.  They 
infested  the  Astra  bad  province  ;  and  the  villages  of  the  khanates 
of  Afghan  Turkestan,  from  Balkh  to  Meshhea,  were  periodically 
devastated  by  them.  Tho  aspect  of  tho  steppe  has,  however, 
greatly  changed  since  tho  Russian  advance,  tho  fall  of  tho  Turco- 
man stronghold  of  Geok-tepe,  aud  the  massacres  which  ensued ; 
tho  Persians  are  already  begitining  to  avengo  themselves  ou  the 
inhabitants  of  tho  Atok  by  disputing  with  them  the  supplies  of 
water  coining  from  tho  Kopet-dagh. 

Tho  chiof  oasis  of  the  Turcoman  desert  is  the  Atok,  which 
extends  along  tho  base  of  tho  Kopet-dagh,  and  is  now  traversed 
by  the  Transcaspian  railway.  The  Akhal  aud  the  Arakadj  oasc, 
collectively  called  Atok,  now  have  a  population  of  about  42,000 
Xekkc-Turcomaita,  who  have  recently  settled  there,  and  live  for  tho 
most  part  in  miserable  clay  huts  or  in  felt  tents  (kibitkas).  They 
raise  wheat,  barley,  and  lucerne  ;  and  the  Persians  have  excellent 
gardens.  Some  cotton  is  also  grown,  and  tho  culture  of  the  silk- 
worm is  beginning  to  spread.  The  chief  settlements  are  Askalud, 
Kizil-arvat,  and  Ueok-tepe. 

Tho  oasis  of  Mkrv  (q.v.)  is  inhabited  by  Akhal-tckke*  {about 
160,000),  mootly  |*or.   In  January  1887  they  submitted  to  Russia. 

Tho  oasis  of  TejeA  has  recently  sprung  up  where  "the  river  Tejeft 
(Heri-rud)  terminates  in  the  desert  Formerly  it  was  only  tem- 
porarily visited  by  the  Tokkcs  who  came  to  cultivate  the  fields  in 
summer.    In  1883  it  was  estimated  to  have  7500  inhabitants. 

South-West  Turcomania. — The  region  between  the  Heri-rud  and 
the  Murghab,  as  they  issue  from  the  highlands,  described  in  English 
maps  under  the  name  of  Badhyz,  and  by  the  Russians  as  South-West 
Turcoman  La,  has  of  late  attracted  a  good  deal  of  attention  since  the 
Russian  occupation  of  Sarakhs  on  the  Tejeft  (see  Afghanistan  and 
Persia)  and  Penjdeh  on  the  Murghab. .  It  has  the  characters  of  a 
plateau  reaching  about  2000  feet  above  the  sea,  w  ith  hill*  500  and 
600  feet  high  covered  with  sand,  tho  spaces  between  being  filled 
with  loess.  The  Horkhut  Mountains  which  conucct  the  Kopet-dagh 
with  the  Sefid-kuh,  reach  3000  to  1000  feet,  and  are  crossed  in  agorgu 
by  the  Heri-rud.  Thicket*,  of  poplar  and  willow  follow  the  courses 
of  both  the  Murghab  and  Hcri-rud,  and  the  treesreach  a  considerable 
size.  Pistachio  and  mulberry  tree*  grow  in  isolated  groups  on  the 
hilU;  but  there  are  few  places  available  for  culture,  and  the  Saryks 
(somo  60,000  in  number)  congregate  in  only  two  oases  at  Yot-otan 
and  Penjdeh.  Cattle-breeding  is  their  chief  occupation,  and  enables 
them  to  live  in  a  certain  degree  of  affluence.  Brigandage,  formerly 
a  notable  source  of  income,  is  now  being  suppressed.  The  Sarakhs 
oasis  is  now  occupied  by  the  Salors,  hereditary'  enemies  of  the 
Tckkcs,  who  number  about  3000  tents  at  Old  Sarakhs,  and  1700 
more  on  the  Murghab,  at  Tchardjui,  «,t  Maimcne,  and  close  to  Herat 
'  Great  modifications  In  tho  life  of  the  steppe  have  of  course  been 
brought  about  by  the  Russian  conquest,  which  was  followed  with 


•  In  connexion  with  thia  southern  "old  bed."  it  is  worthy  of  notice  that  tha 
Emrt-Turcomana  call  It  Unghyux  or  Ongui  ("  dry  old  bed  '),  and  lheie  can  be 
no  doubt  that  when  the  Bolsliol  Tchetlezh  of  the  16th  century  (speaking  from 
interior  Information)  mentions  a  river.  Ugliiut  or  I'jrus.  flowing  to  the  west  from 
the  Amu  towards  the  Caspian,  U  Is  merely  describing  as  a  ilrer  whai  Its  eery 
name  thowt  to  hare  been  a  dry  bed,  only  supposed  to  hive  been  once  occupied 
by  a  rl-er.  The  similarity  of  the  names  Ongua  and  Vgut  with  the  Ogos  tnd 
Ovhnt  Is  so  unking  that  one  Is  Inclined  to  sre  In  the  Ogue  or  Ochns  nothing  but 
the  mention  of  a  dry  otd  bed.  Compare  Petrusevlteh,  "The  Rontli  East  Shotce 
of  the  Caspian,"  in  Zapitkl  of  the  Cmeaslan  Geogr.  Soc.,  rol.  xl ,  1880. 

7  Such  an  Intermingling  of  modem  data  with  older  traditions  Is  not  unknown 
to  gcoaTiphers.  A  striking  Instance  ot  It  Is  glrrn  In  the  supputsed  connexion  of 
Lake  Aral  with  the  Arctic  Ocean  duitng  historical  times;  physical  changes  sre 
proceeding  so  rapidly  In  Asia  that  w«  And  trace*  of  like  tunlnJt  of  tndiUeo* 
tveo  In  tUs  .g.  of  accurate  surrey*. 
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great  rapidity  by  the  construction  of  a  railway  from  Mikheflovak 
on  the  Caspian  to  Kixil-arvat  and  Sarakhs,  and  thence  to  Mcrv  and 
north-eastward  to  Tchardjui  on  tbo  Amu,  from  which  point  it  ia 
now  being  continued  across  Bokhara  towards  Samarkand.  Attempt* 
at  growing  cotton  and  tea  are  being  made,  and  land  has  been 
rented  at  Merv  for  cotton  plantations.  Cotton  ia  to  be  pressed  by 
steam  at  Bokhara  and  Tchardjui,  to  be  tent  to  Russia  by  the  Trane- 
caapian  railway.1 

Caspian  Littoral. — The  Caspian  littoral  ia  divided  into  two 
districts,  Kraanovodak  and  Manghishfak.  The  former  baa  about 
16,600  settled  inhabitants  and  3056  Turcoman  krbrtkas  (partly 
shifted  in  summer  to  Persian  territory).  The  chief  settlements 
of  the  district  are  Kraanovodak  on  the  Kraanovodak  Gulf; 
Mikhailorsk,  the  terminus  of  the  Transcaspian  railway,  in  regular 
communication  by  steamer  with  Baku  ;  and  Tchikiahlyar,  close  to 
the  mouth  of  Uic  A  trek.  The  Manghishfak  district,  which  includes 
the  Uat-Urt  plateau,  haa  a  population  of  about  84,600  Kirghiz. 
Its  chief  settlement  ia  Aloxandrovsk. 

The  total  population  of  the  Tranacaspian  region  was  estimated 
in  1888— that  is,  before  tbo  annotations  in  Soutn-WeatTurcosnania 
—at  from  214,000  to  260,000  inhabitants  (P.  A.  K.) 

Set  wl.  TRANSCAUCASIA,  the  name  given  to  that  portion  of 
?l      the  Russian  empire  (in  Caucasus,  Armenia,  and  Asia 

a.  itL  Minor)  wnich  lies  10  tbe  south  of  tho  main  Caucasus  ridge. 
'  It  comprises  the  governments  of  Kutais  (inclusive  of  the 
province  of  Batum),  Tiflis,  Elisabethpol,  Erivan,  and  Kara, 
with  parts  of  Daghestan  and  most  of  Baku,  and  the 
separate  military  districts  of  Tchernomorsk  and  Zakataty. 
Sometimes  Transcaucasia  is  identified  with  Southern 
Caucasus,  and  then  it  is  intended  to  include  the  whole  of 
Daghestan.  So  defined,  it  would  have  an  area  of  95,930 
square  miles,  and  a  population  of  4,173,380. 

Three  regions  must  be  distinguished :— (1)  the  narrow 
strip  of  land  between  the  main  Caucasus  ridge  and  the 
Black  Sea  (Tchernomorsk  district,  q.v.) ;  (2)  the  broad 
valley,  watered  by  the  Rion  m  the  west  and  the  Kura  in 
the  east,  which  separates  the  main  Caucasus  ridge  from 
the  region  next  to  be  mentioned;  (3)  the  highlands, 
mountains,  and  plateaus  of  Lazistan,  Kara,  and  Armenia. 

The  valley  referred  to,  which  crosses  the  isthmus  from 
the  Black  Sea  to  the  Caspian,  consists  of  two  widely 
different  sections, — the  drainage-area  of  the  Rion,  which  is 
Mediterranean  in  its  physical  characteristics,  and  the  valley 
of  the  Kura  and  Araxes,  which  slopes  to  the  Caspian, 
and  in  its  lower  parts  becomes  purely  cis-Caspian.  The 
Mesqucs  or  Meshik  Mountains  (3000-5000  feet),  a  ridge 
running  south-west  to  north-east,  and  probably  a  con- 
tinuation of  the  Black  Sea  coast  ridge  (Tchorokh  Moun- 
tains), separate  the  two.  The  drainage  area  of  the  Rion, 
which  corresponds  approximately  to  the  government  of 
Kutais,  includes  the  former  provinces  of  Imeritia,  Min- 
grelia,  Ouria,  and  Swanetia  on  the  upper  Ingur  and  Tshenis- 
tshali.  With  tho  exception  of  the  valley  of  the  Rion 
(some  25  miles  broad),  and  the  sandy  and  marshy  littoral, 
it  is  wholly  occupied  by  spurs  of  tho  main  Caucasus  ridge, 
tbe  Meshik,  and  theWakhan  Mountains;  the  last-named  rise 
to  10,000  and  11,000  feet  above  the  sea  in  their  highest 
summits,  and  are  intersected  by  deep  and  fertile  valleys. 
The  region  is  characterized  by  a  heavy  rainfall  and  a  moist 
maritime  climate.  The  vegotation,  which  is  luxuriant,  is 
of  a  oircum-Mediterranean  character :  fine  forests  of  de- 
ciduous trees  clothe  the  mountain  slopes,  and  tbe  high- 
land villages  nestle  amid  thickets  of  azalea,  almond,  and 
rhododendron.  Maize,  the  mulberry,  the  vine,  and  a  great 
variety  of  fruit  trees  are  cultivated.  Mingrelia  and 
Imeritia  are  the  real  gardens  of  Caucasus ;  but  the  high 
valleys  tributary  to  the  Ingur,  inhabited  by  Swanians,  are 
wild  and  difficult  of  access  ;  in  some  of  them,  which  are 
narrow  and  marshy,  fevers  and  scurvy  prevail  Tho  Rion 
ia  not  navigable,  and  of  it*  tributaries  only  the  Tshenis- 

1  No  Roasian  sea  shows  so  rapid  a  growth  of  navigation  an  the  Caspian 
Sea  daring  the  last  fifteen  years.    In  1884  no  less  thsn  1946  steamers 
(611,000  tons),  engaged  in  foreign  trade,  entered  the  Russian  porta  of 
V        the  Caspian,  as  against  409  (118,000  tons)  in  1876. 


tshalt  and  the  Kvirila  are  worthy  of  mention.  Several 
lakes  (such  as  the  Paleostom,  surrounded  by  marshes  at  the 
mouth  of  the  Rion)  occur  in  the  coast  region.  The  popu- 
lation consists  of  Imeritians,  Mingrelians,  Gurians,  and 
Swanians,  all  belonging  to  the  Kartvelian  branch  of 
Caucasians  (see  voL  x.  p.  433),  with  a  few  Ossetiana,  Jews, 
Armenians,  and  Tartars.    Russians  are  not  numerous. 

The  pass  of  Suram,  by  which  the  Tranacaucaaian  railway  now 
crosses  the  Mesques  Mountains,  leads  from  the  valley  of  the  Rion 
to  that  of  the  Kura.  Spura  from  the  Caucasus  and  tbe  Anti- 
cancaaua  fill  up  the  broad  longitudinal  depression  between  these, 
so  that  above  Tiflis  the  bottom  of  the  valley  ia  but  a  narrow  strip. 
But  below  that  city  it  suddenly  widens,  and  atretchee  for  nearly 
850  miles  eastward  towards  tbe  Caspian  with  a  steadily  increasing 
breadth,  until  it  becomes  nearly  100  milea  wide  in  the  steppe  of 
Mugaft  on  the  Caspian  littoral.  The  snow-clad  peaks  of  the  main 
Caucasus,  descending  by  short  steep  slopes,  fringe  the  valley  on 
the  north-east ;  while  a  huge  wall,  much  lower,  and  having  tbe 
characters  of  a  border-ridge  of  tbe  Armenian  plateau,  bounds  the 
valley  on  the  south-west,*  The  floor  of  the  valley  gently  el o pea 
from  1200  feet  at  Tiflia  to  600  feet  in  its  middle,  and  to  65  feet  below 
the  level  of  the.  ocean  on  the  Caspian  shore ;  but  a  plateau  ranging 
from  2000  to  8000  feet  in  height,  very  fertile  along  tbe  AtazaA,  a 
left-hand  tributary  of  the  Kura,  stretches  along  the  aouthern  hill- 
foots  of  the  main  ridge.  In  its  lower  course  tbe  Kura  ia  joined  by 
the  Araxes,  a  river  nearly  aa  large  as  itself,  which  brings  to  it  tho 
water*  of  the  Armenian  plateau. 

The  highest  mountains  of  the  Caucasua  enclose  the  upper  parte 
Of  the  valley  (now  the  government  of  Tiflis).  An  unbroken  aerica 
of  peaks,  from  10.000  to  12,600  feet  in  height,  mostly  snow-clad 
and  separated  by  nut  alight  depressions,  is  seen  In  profile  aa  one 
looks  from  aome  height  of  the  An ti Caucasus  towards  the  main  chain 
and  the  broad  valley  of  tho  Kura.  Deep  short  gorgea  and  valleys 
indent  tho  st*p  slopes  which  are  inhabited  by  Ossetiana,  Tuahcs, 
Pahava,  and  Khevsura  in  tho  west,  and  by  the  various  tribes  of  the 
Leagbiane  in  the  eact.  Every  available  patch  is  used  in  these  high 
and  stony. valleys  for  tho  culture  of  barloy,  even  at  heights  of  7000 
and  8000  feet  above  the  sea;  but  cattle-breeding  ia  tbe  chief 
resource  of  tho  mountaineers,  whoso  little  communities  are  separated 
from  one  another  by  passes  in  few  cases  lower  than  10,000  feet 
The  steppes  which  cover  the  bottom  of  the  vslley  are  for  the  most 
part  too  dry  to  be  cultivated  without  irrigation.  It  is  only  nearer 
the  hillfoota  in  Kahetia,  where  multittulinoua  streams  supply  the 
fields  and  the  gardens  of  the  plateau  Of  the  Araxafi,  that  wheat, 
millet,  and  maize  are  grown,  and  orchards,  vineyards,  and  mulberry- 
tree  plantations  are  possible.  Lower  down  the  valley  cattle-rearing 
becomes  the  chief  source  of  wealth,  while  in  the  smell  towns  and 
Tillage*  of  the  former  Georgian  kingdom  (sea  Oeoroia)  various 
potty  trades,  testifying  to  a  nigh  development  of  artistic  taste  and 
technical  skill,  are  widely  diffused.  Further  down  the  Kura,  in  tho 
government  of  Elizabeth  pol,  an-1  especially  oil  the  right  bank  of  the 
river,  a  population  of  Rttaeisn agriculturists — chiefly  Nonconform iata 
— ia  rapidly  springing  up,  so  tti  at  corn  is  exported'  from  the  village* 
on  tho  Ganja.  The  slopes  of  the  Anticaucasus  are  covered  with 
beautiful  forests,  and  the  vine  ia  grown  at  their  base,  while  in  the 
broad  and  wide  ateppea  the  Tartars  rear  cattlo,  horses,  and  sheep. 
The  lower  part  of  the  Kura  valley,  which  belongs  mainly  to  the 
province  of  Baku,  assumes  the  character  of  a  dry  ateppe  where  tho 
rainfall  hardly  reaches  187  inches  at  Baku,  and  is  still  leas  in  tho 
Mugaft  eteppo  (in  most  striking  contrast  with  the  moistnesa  of  the 
Lenkoraft  region  close  by).  The  steep  slopes  of  tho  Great  Caucasua 
are  still  covered  with  thriving  forests ;  but  forests  and  meadows  dis- 
appear in  tbe  steppe,  whoso  scanty  vegetation  has  a  Central-Asian 
character.  Only  tugais,  or  thickets  of  poplar,  dwarf  oak,  tama- 
risk, and  so  on,  follow  tho  actual  course  of  the  Kura,  whose  delta  Is 
covered  with  impenetrable  growths  of  rushes.  The  Mugafl  steppe, 
however,  does  not  deserve  its  ancient  evil  reputation ;  the  serpents 
with  which  it  was  said  to  abound  are  ontirely  fabulous,  and  in  the 
winter  it  is  full  of  life;  herds  of  antelopes  roam  over  it,  and  its 
southern  irrigated  parts  promise  to  become  the  granary  of  Caucasus,* 
although  ita  unirrigated  parte  will  probably  never  recover  thoir 
former  richft,^,  tho  Kura  having  excavated  ita  bed  to  a  much  greater 
depth.  The  Apsheron  peninsula,  in  which  the  Great  Caucasus 
terminates  at  Baku,  to  be  continued  farther  south  east  by  a  aub- 
marine  plateau  of  tho  Caspian,  is  the  seat  of  those  remarkable 
naphtha  springs  which  have  recently  given  rise  to  an  important 
industry  and  now  supply  most  of  the  Volga  steamer*  with  fuel ; 
while  the  western  shores  of  tho  wide  Kizil-agatch  Bay — the  Tatysh, 
or  Lenkoran  district  on  the  slopes  of  tho  Armenian  plateau — on 
account  of  their  rich  vegetation,  fertile  soil,  and  moist  climate,  are 
one  of  the  most  beautiful  possessions  of  Russia  in  Asia, 

»  For  this  valley  and  the  contrast,  between  the  Caucasua  and  Anti- 
caucasus,  see  Radde  ■  OrnU  Cauoatica,  Ousel,  1884. 
•  Seidlite,  SpUki  patelennykh  myeaf  Bakintkoi  gubernii. 
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Tho  popalation  include*  only*  few  Russians  (about  16,000) ;  the 
majority  are  Tartar  shepherds,  next  to  wboia  come  the  Iranian 
Tate*  aud  Talyshes  (the  latter  probably  aborigines  of  Baku),  who 
constitute  23  1  iiercent.  of  the  population;  aome  27,000  Armenian*, 
chiefly  about  Shemakha,  and  35,000  Kurins,  or  Lazghiaus,  on  the 
slope  of  the  Great  Caucasus,  must  be  a  ided,  as  aUs  some  Jen  a  and 
Arabs. 

A  mining  industry  of  some  importauro  has  been  growiug  up  of 
late  in  this  part  of  Transcaucasia.  The  copper  works  of  Kedabek  in 
Elizabethpol  yield  from  10,000  to  15,000  cwt*.  of  copper  annually; 
nearly  300,000  cwh>.  of  manganese  are  extracted  in  Kutais,  and 
30,000  cwta.  of  sulphur  in  Daghestan  aud  Baku  ;  tho  coal-mines  of 
Kutais,  the  alum  ores  of  Elizabethpol,  and  the  fire-clay  and  cemont 
of  Tchcrnomorsk,  are  but  recently  opened  up. 

The  highlands  of  Transcaucasia,  which  extend  from 
north-west  to  south-east  for  nearly  375  miles,  with  an 
average  width  of  160  miles,  must  in  their  turn  be  sub- 
divided into  two  sections — the  Armenian  plateau,  including 
tho  provinces  of  Erivafi  and  Kars  and  parts  of  Baku,  and 
the  Black  Sea  coast-region,  including  the  former  province 
of  Batum  (now  the  Batum  and  Artvin  districts  of  Kutais). 

The  former  of  those  is  an  immense  plateau  separated  by  j 
the  valley  of  the  Araxes  from  the  highlands  of  Adherbaijan 
and  of  Turkish  Armenia,  which  belong  to  the  drainage  areas 
of  the  Euphrates  or  those  of  Lakes  Van  and  Urmia.  All  over 
Kars  and  Erivafi  is  a  series  of  plateaus  ranging  in  altitude 
from  5000  to  6500  feet,  sometinfes  quite  flat,  sometimes 
broadly  undulating,  covered  with  rich  meadows,  and  for 
the  most  part  available  for  agriculture.  Dome-shaped 
mountains,  isolated,  or  grouped  into  relatively  low  ridges, 
rise  from  these  plateaus  to  heights  which  range  from  8000 
to  9500  feet,  and  occasionally  reach  10,000  or  11,000 
above  sea-level.  Several  summits  in  tho  east  exceed  that 
height,  and  the  Alaghoz  reaches  13,436  feet. 

.  This  plateau  region  is  bounded  on  the  south  by  the  valley  of  the 
Araxes,  the  river  which  forms  the  frontier  with  Turkey,  except 
whers  it  is  crossed  by  Russia-in  the  south  of  Kara  ana  west  of 
Erivafi.  There  the  river  flows  in  a  broad'  valley  4500  feet  above 
tca-lerel,  and  tho  Kara  plateau  fulls  towards  it  by  s  steep  slope, 
while  on  the  other  side  a  steep,  rocky  ridge  of  exceedingly  wild 
aspect  rises  as  the  northern  border-ridge  of  the  South  Armenian 
(Alashkert)  plateau  and  the  water-parting  between  tho  Caspian  Sea 
and  the  Indian  Ocean.  This  ridge,  which  includes  the  Allah -dagh 
and  Kosa-dogh.  (10,720  and  11,260  feet  respectively),  as  also  tho 
Great  and  Littlo  Ararat*  (17,100  and  12,900  feet),  nas  no  general 
name,  but  is  described  under  the  names  of  Shah  ioly,  or  Agri-dagh.1 

A  number  of  lakes  occur  on  the  plateau,  especially  along  ita 
northern  border-ridge,  the  chief  being  that  of  Goktcha,  an  extensive 
alpinu  basin  (500  square  miles  6310  feet  above  sea-lovel)  sur- 
rounded by  wild  mountains.  Most  of  the  depressions  of  the 
plateau  bear  traces  of  having  been  under  water  during  the  Lacustrine 
(Post-Olscial)  period.  Granites  and  other  uustrabfied  rocks  con- 
stitute the  nncleus  of  the  Armenian  and  Karsplateaus.  These  are 
covered  with  Azoic  slates,  and  psrtly  with  Devonian  and  Carbonifer- 
ous deposits ;  Jurassic  and  Cretaceous  are  wanting,  but  the  Tertiary 
(Eocene  and  Miocene)  are  widely  spread  both  in  the  valley  of  the 
Rion  and  Kura  and  in  tho  depressions  of  the  plateau.  Rocks  of 
volcanic  origiu  are  widely  diffused  all  over  Erivafl :  the  Alexandropol 
plateau,  surrounded  by  extinct  volcanoes,  is  all  covered  with  volcanic 
products,  which  overlie  the  Tertiarv  deposit*  and  in  turn  are  covered 
with  Glacial  boulder-clay. 

Tho  Alaghoz,  the  Ararat*,  and  the  peaks  around  Lake  Goktcha 
aro-hugo  trachitic  masses  surrounded  by  volcanic  rocks.  'Iron  and 
copper  ores  are  widely  spread;  alum  and  rock-salt  are  obtained; 
the  latter  at  Kulpi  and  Nakhichcvafi.  Mineral  springs  are  numer- 
ous. The  region  is  watered  by  the  upper  Araxes— too  rapid  and 
rocky  to  bo  navigated — and  its  tributaries,  most  of  which  flow  at 
the  bottoms  of  deep  gorges.  The  upper  Kura  waters  western  Ears. 
The  climnte  presents  all  the  varieties  which  might  bo  expected  in 
a  region  of  so  varied  altitudes.  While  cotton  grows  in  the  dry  and 
hot  climate  of  the  valley  of  the  lower  Araxes,  the  winter  is  severe 
on  the  plateau,  and  Alexaudropol  (5010  feet)  has  an  average 
temperature  of  only  41*  5  (Jan.  12'-8;  July,  73°-6).  The  difference 
between  summer  and  winter  is  still  more  striking  at  Erivan  (3210 
feet),  which  has  in  January  an  averago  of  only  6°  while  that  of 
August  reaches  77,-7.  On  tho  Kars  plateau  the  wiuttfr  is  still  more 
severe.  •  Kaghyzman  (4620  feet)  and  Sary-kamysh  (7800  feet)  have 
tho  winter  temperature  of  Finland,  and  the  latter  place,  with  an 
annual  mean  tho  amnio  as  that  of  Hamraerfest  (36°  F.),  has  frosts  of 


27*  and  Jieats  of  00*.  The  vegetatiou  of  the  Kara  plateau  reflects 
these  extreme*  of  climate,  and,  besides  the  alpine  vegetation  of  the 
high  ya i>as  (alpine  meadows),  wo  find  there  the  Anatolian,  Armenian, 
and  Pontic  floras  meeting.  The  population  of  ErivaB  consists  of 
Armenians  (54  per  cent),  Tartars  (40  ]«r  cent),  some  28,000  Kurds, 
and  some  4400  Russians,  together  with  a  few  Greeks  aud  Jews. 
In  localities  under  4000  feet  cotton  and  rice  ale  the  chief  crops, 
oil-yielding  plant*,  the  vine,  the  mulberry,  and  fruit  tree*  being 
also  cultivated.  Higher  up  wheat  and  barley  are  grown,  while  at 
altitudes  above  6000  and  7000  feet,  the  Tartars  aud  Kurds  *  upper  I 
themselves  by  rearing  cattle.  Many  petty  trade*  are  developed  in 
the  towns  among  the  Anucuiana,  and  1bo  trade  of  Erivafl  with 
Persia  and  Turkey  amounts  to  about  10,000,000  roubles. 

Tho  population  of  tho  province  of  Kara  (167;610  in  1883)  hi  very 
mixed.  •  In  a  reir.cto  antiquity  it  was  inhabited  by  Armenians, 
whoso  capitdl  Aui,  Mren  with  its  beautiful  ruius  of  a  grand 
cathedral,  and  several  other  towns  now  "in  ruins  testify  to  the 
former  wealth  and  populousness  of  the  country.  After  the  fall  of 
the  Armenian  empire  the  Turks  occupied  the  legion  ;  Kurds  from 
Kurdistan  and  Diarbekr  invaded  the  alpine  *pasturagos>  of  the 
valley  of  the  Araxes ;  later  ou,  Kabards,,  Circassians,  Osaes,  and 
Ksrapspakhs  found  refuge  there;  and- finally,  after  the  hut  war 
the  Mohammedans  emigrated  to  Asia  Minor  (82,760  in  1678-81), 


while  Christian  Armenians,  Greeks,  Russian  Easkoluiks,  and  some 
Yezids  took,  their  place.  The  population  consists  now  of  Turks, 
Armenians,  Turcomans,  Greeks,  Kurds,  Adherbaijan  Tartars, 
Gipsies,  and  Russians.  The  Kars  $anjah,  which  was  one  of  the 
granaries  of  Turkey,  has  lost  this  reputation;  but  tho  crop* 
(chiefly  wheat  and  bailey)  are  now  again  increasing  where  the  early 
frost*  do  not  interfere  with  agriculture.  Cotton  is  raised  in  the 
Olty  region;  and  in  the  valley  of  the  Araxes  gardening  and  the 
culture  of  the  silkworm  ai«  widely  diffused ;  while  cattle-rearing 
is  the  chief  source  of  income  in  the  highlands,  especially  with  the 
Kurds,  who  move  their  felt  tents  on  the  yailat  to  higbor  level*  as 
tho  summer  sun  bunts  up  the  vegetation. 

The  Western  part  of  the  Transcaucasian  highlands  com- 
prises, the  Batum  aud  Artvin  districts,  which  now  belong 
to  Kutais.  The  whole  of  the  region  is  occupied  by  alpine 
ridges — the  Pontic  ridge  in  the  west,  and  those  of  Arjar 
and  Arsian  in  the  east,  whose  highest  peaks  rise  to  10,000 
and  11,000  feet,  without^  however,  reaching  the.  limits  of 
perpetual  snow.  The  Tchorokh  and  its  tributaries,  moun- 
tain streams  enclosed  in  deep  valleys,  water  the.  region  : 
the  Tchorokh  is  navigable  by  small  boats  for  60  miles. 
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The  coast  region  enjoys  an 
temperature  at  Batum  is  65*  F.,  that  of  the 
(February)  being  41*  5,  and  that  of  July  76*"5.  During  the  last 
four  years  tho  thermometer  never  fell  lower  than  39*  5  at  Batum. 
The  rainfall  is  excessive  (93-4  inches),  and  days  are  recorded  on 
which  the  amount  of  raiu  exceeded  10  inches.  The*  region  has 
accordingly'a  very  luxuriant  and  subtropical  vegetation,  and  even 
higher  up  the  hills  the  villages  are  literally  buried  amidst  gardens. 
The  higher  hills  have  luxuriant  meadows.  Rice  is  cultivated  in 
the  coast. region,  and  millet,  barley,  tobacco,  and  a  variety  of  fruit- 
trees  on  higher  altitude*.  The  inhabitant*  (about  90,000  in  1 884) 
are  chiefly  Georgians,  approach  lug  the  Gtxrians  most  nearly.  The 
Lazes  number  about  2000  and  the  Kurds  about  1000.  A  few 
Khemshilli,  or  Mohainracdan  Armenians,  have  fouud  refuge  in  tho 
gorge  of  Makrial. 

T&tcna.  —The  chief  towns  of  Transcaucasia  are  mora  important 
than  those  of  northern  Caucasus.  Tirusv  (a.v.)>  with  104,024  in- 
habitants in  1883,  is  the  capital  of  Caucasia.  KtrrAis(j.tr.)(13,000), 
to  which  tradition  assigns  an  age  of  4000  or  6000  years,  has  grown 
rapidly  of  late,  owing  to  its  situation -at  £he  head  of  the  alluvial 
plain  of  the  Rion  and  the  proximity  of  tho  Tkvibula  coal  deposits 
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and  the  Kvirila  manganese  mines.  Kuoni  (4000)  and  Orpiri  are 
mere  administrative  centres  of  KuUia.  Redut-kale  (620)  baa  lost 
its  importaoco  as  a  seaport,  and  Poti  (3110),  at  th«  mouth  of  the 
Rion,  has  nbt  yet  become  an  important  port,  notwithstanding  efforts 
to  improve  its  roadstead  and  its  railway  connexion  with  Tiflis  and 
Baku.  Thu  chief  Black  Sea  port  of  Transcaucasia  is  Batch  (?.».), 
which  has  been  diligently  fortified  of  late,  and  has  now  a  popala- 
tion of  12,000.  Artvin  (5860)  and  Ardjari  are  the  two  other  .chief 
towns  of  the  Batum  region.  The  chief  towns  of  the  government  of 
Tiflis  besides  its  capital  are  Gori,  capital  of  Georgia  (population' 
4800),  MUhet  (770)  at  tho  junction  of  the' Vladikavkaz  highway 
with  tho  Trauscaucasian  railway,  Telav  (702O),  Dushety  (3600), 
Zakatary  (1080),  chief  town  of  a  separate  military  district,  and  Sig- 
nakh  (10,840),  which  are  built  in  the  spurs  of  the  main  chain ;  while 
Akhattaikh  (18,270),  on  tho  upper  Kura  and  on  the  Kara  plateau,  is 
a  busy  centre  for  petty  trades.  The  old  city  of  Ahatkaralrf  (8200)  on 
tho  same  plateau  is  now  a  Russian  fort  Elizabethpol,  Notlha, 
and  Shdsha  (qq.v.)  are  the  principal  towns  in  the  province  of 
Elizabethpol.    Baku  (q.v.),  the  terminus  of  the  Transcaueaaian 
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nflwty,  and  in  regular  ateamer  comraunicatfon  with  Mikbailcsk 
ia  the  Transcaapian  region,  derive*  its  importance  from  the  naphtha 
wdls  which  surround  it  Shemakha  {q.v.)  (28,810),  and  Sahaqy 
(10,170),  at  the  head  of  the  delta  of  the  Kura,  and  notable  for  its 
fisheries,  are  the  only  places  of  importance  In  the  province  of  Baku. 
Erivan  {q.v.)  (12,450),  capital  of  the  province  of  Erivan,  and  the 
chief  city  of  the  Armenian  plateau,  :s  one  of  the  oldest  citifta  of  the 
country,  and,  owing  to  its  position,  would  be  much  more  important 
than  itia,  but  for  ita  climate,  Etchtmadzin,  or  Vagarshapad  (2910), 
is  the  real  capital  (the  Rome)  of  Armenia,  for  its  antiquities,  mon- 
astery, library,  and  printing  offices.  NakhitchevaB.  (5390)— the 
Xaxuana  of  Ptolemy — ia  another  centre  of  Armenia.  The  most 
populous  town  of  tho  region,  however,  ia  Alexandropol  (23,010)  or 
GtVM  {q.v.),  the  chief  Russian  fjrtrcaa  of  Transcahcaaia,— the 
ether  towns  of  Erivan  being  Ani,  or  On;  Novobayazet  at  Lako 
fioktcha,  and  Ordntad  (36t>0)  The  long-disputed  Ears  {q.v.), 
which  has  now  7310  inhabitants,  is  the  chief  town  of  the  new 
Russian  province  of  the  same  name,  annexed  in  1878.  Keghyzman 
3700),  on  the  tipper  Araxes,  is  but  a  collection  of  clay  housea  sur- 
rounded by  rich  prdens,;  Ardaban  (1270J,  on  the  upper  Kura,  and 
Olty  (580)  are  the  only'otber  towns  of  Kara  worthy  of  notice  as 
administrative  centres.  (P.  A-  K.) 

TRANSIT  CIRCLE,  or  Meridian  Circle,  an  instru- 
ment for  observing  tbe  tims  of  a  star's  passing  the 
meridian,  at  the  same  time  measuring  its. angular  distance 
from  the  zenith.    The  idea  of  having  an  instrument 
(quadrant)  fixed  in  the  plane  of  the  meridian  occurred 
even,  to  the  ancient  astronomers,  and  ia  mentioned  by 
Ptolemy,  but  it  was  not  carried  into  practice  until  Tycho 
Brahe  constructed  a  large  meridian  quadrant.    This  instru- 
ment enabled  the  observer  to  determine  simultaneously 
right  ascension  and  declination,  but  it  doe3  not  appear  to 
have  been  much  used  for  tight  ascension  during  the  17th 
century,  the  method  of  equal  altitudes  by  portable  quad- 
rants or  distance  measures  with  a  sortant  being  preferred 
(see  Observatory  and  Time).    These  methods  were,  how- 
ever, Tery  inconvenient,  which  induced  Roemer  (q.v.)  to 
invent  the  transit  instrument  about  1690.    It  consists  of  a 
horizontal  axis  in  the  direction  east  and  west  resting  on 
firmly  fixed  supports,  and  having  a  telescope  fixed  at  right 
angles  to  it,  revolving  freely  in  the  plane  of  the  meridian. 
At  the  same  time  Roemer  invented  the  altitude  and  azimuth 
instrument  for  measuring  vertical  and  horizontal  angles, 
and  in  1704  he  combined  a  vertical  circle  with  his  transit 
instrument,  so  as  to  determine  both  coordinates.,  at  the 
same  time.    This  latter  idea  was,  however,  not  adopted 
elsewhere,  although  the  transit  instrument  soon  camo  into 
universal  use  (the  first  one  at  Greenwich  was  mounted  in 
1721),  and  the  mural  quadrant  continued  till  tho  end  of 
the  century  to  be  employed  for  determining  declinations. 
The  advantage  of  using  a  whole  circle,  as  less  liable  to 
change  its  figure,  and  not  requiring  reversal  in  order  to 
observe  stars  north  of  the  zenith,  was  then  again  recog- 
nized by  Ramsdev  (q.v.),  who  also  improved  tho  method 
e>f  reading  off  angles  by  means  of  a  micrometer  microscope 
a*  described  below.    The  making  of  circles  was  shortly 
afterwards  taken  up  by  Troughton  (q.v.),  who  in  1806 
constructed  the  first  modem  transit  circle  for  Mr  Groom- 
bridge's  observatory  at  Blackheath,  but  ho  afterwards 
abandoned  the  idea,  and  designed  the  mural  circle  to  take 
tbe  place  of  the  mural  quadrant.    In  tho  United  Kingdom 
tho  transit  instrument  and  mural  circle  continued  till  the 
middle  of  the  present  century  to  bo  the  principal  instru- 
ments in  observatories,  the  first  transit  circle  constructed 
there  being  that  at  Greenwich  (mounted  in  1850),  but  on 
tbe  Continent  the  transit  circle  superseded  them  from  the 
years  1818-19,  when  two  circles  by  Repsold  (q.v.)  and  by 
R.  ei  en  en  bach  (q.v.)  were  mounted  at  Gottingen,  and  ono 
by  Reichenbacb  at  Konigsberg.1     The  firm  of  Repsold 
for  a  number  of  years  eclipsed  by  that  of  Pistor 
in  Berlin,  who  furnished  the  observatories  of 


i  TTi»  most  notable  excentlon  wa«  tha  transit  instrument  and 
rertical  eircla  of  the  Piilkova  obeervatory,  specially  designed  by  the 
r\d&T  Strove 


Copenhagen,  Albany,  Leyden,  Leipsic,  Berlin,  Washington, 
and  Dublin  with  first  class  instruments,  but  since  the 
death  qf  Martins  the  Repsold s  have  again  taken  the  lead, 
and  have  of  late  years  made  transit  circles  for  StrosbUrg, 
Bonn,  Wilhelmshafcn,  Williamstown  (Massachusetts), 
Madison  (Wisconsin),  Ac,  The  observatories  of  Harvard 
College  (United  States),  Cambridge,  and  Dun  Echt  have 
large  circles  by  Trough  ton  and  Si  rams,  who  also  made  the 
Greenwich  circle  from  the  design  of  Airy.' 

We  shall  describe  the  principal  features  of  a  transit 
circle,  referring  for  smaller  transit  instruments  and  altazi- 
muths to  the  article  Sorvkydjo  (vol.  xxiL  p.  719). 

In  the.  earliest  transit  instrument  the  telescope  was  not  placed 
in  the  middle  of  the  axis,  but  much  nearer  to  one  end,  IE  order  to 
prevent  the  axis  from  bending  under  the  weight  of  tjie  telescope. 
It  ia  now  always  placed  in  tbe  centre  of  the  axis.  Tbe  latter 
consists  of  one  piece  of  brass  or  gun-metal  with  carefully  turned 
cylindrical  pivots  at  each  end.  The  centre  of  the  axis  ia  ahaped 
like  a  cube,  tho  aides  of  which  form  the  basis  of  two  conea  which 
end  in  cylindrical  parts.  The  pivota  rest  on  V-ahapcd  bearings, 
either  let  into  the  massive  stone  orbrick  piers  which  support  tha 
instrument  or  attached  to  metal  frameworks  bolted  on  the  Pops  of 
tho  piers.  In  ordor  to  relieve  the  pivot*  from  the  weight  of  the 
instrument,  which  would  soon  destroy  their  figure,  tho  cylindrical 
part  of  each  end  of  the  axis  is  supported  by  a  hook  supplied  with 
friction  rollers,  and  suspended  from  a  lever  supported  by.  the  pier 
and  counterbalanced  so  as  to  leave  only  about  10  pounds  pressure 
on  each  bearing.  Near  each  end  of  the  axis  is  attached  a  circle  or 
wheel  (generally  of  3  or  3J  feet  diameter)  finely  divided  to  H  or  6' 
on  a  slip  of  silver  let  into  the  face  of  the  circle  near  the  circum- 
ference. Tho  graduation  is  read  off  by  means  of  microscopes, 
generally  four  for  each  circle  at  60"  from  each  other,  as  by  taking  the 
mean  of  the  four  readings  the  eccentricity  and  to  a  great  extent  the 
accidental  errors  of  graduation  arc  eliminated.*  In  tho  earlier  instru- 
ments by  Pistor  and  Mar-  war<j,  tney  jot  the  pier8  be 
tina  the  microscopes  were  «-%T  ma(]o  narrower>  w  tn»t  the 
fixed    in    hole*    drilled    ?2-2?    m;rrn», .„,„.«  coni,i  be  at  the 


through  the  pier,  but  after 


microscopes 


them,  attached  to 


radial  arms  starting  from  near  the  bearings  of  the  axis.  This 
is  preferable,  as  it  allows  of  the  temporary  attachment  of  auxil- 
iary microscopes  for  the  purpose  of  investigating  the  errors  of 
graduation  of  the  circle,  out  th<  plan  of  tho  ltcpsolds  and  of 
Simms,  to  make  the  piers  short  and  to  let  tho  microscopes  and 
supports  of  the  axis  be  carried  by  an  iron  framework,  is  better 
still,  as  no  part  of  the  circle  is  exposed  to  radiation  from  the  pier, 
which  may  cause  strain  and  thereby  change  the  angular  distance 
between  various  parts  of  the  circle.  Each  microscope  is  furnished 
with  a  micrometer  screw,  which  moves  a  frame  carrying  a  crosa,  or 

*  This  instrument  differs  in  many  particulars  from  others  :  the 
important  principle  of  symmetry  In  all 'the  parta  (scrupulously 
followed  in  all  others)  is  quite  discarded  ;  there  is  only  one  circle  ; 
and  the  instrument  cannot  be  reversed.    There  Is  a  sin 
at  the  Cape  observatory. 

»  On  Iwichcnbach's  circles  there  were  verniers  instead  of 
scopes,  and  thev  were  attached  to  an  alidade  circle,  tl 
ofwhich.wastestedbyal.ve, 
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scope  consists  of  two  slightly  conic*!  tubes  screwed  to  the 
ttorthe  axis.  It  is  of  great  importanco  that  this  connexion 
a*  firm  and  the  tube  aa  stiff  aa  possible,'  aa  the  flexure 


better  two  close  parallel  threads  of  spider's  web,  with  which  the 
distance  of  a  division  line  from  tbe  centre  of  the  field  can  be 
measured,  the  drum  of  the  screw  being  divided  to  single  seconds  of 
Arc  (OM  being  estimated)  while  the  number  of  revolutions  are 
counted  by  a  Kind  of  comb  in  the  field  of  siew.  The  periodic 
errors  of  the  screw  must  be  investigated  and  taken  into  account, 
and  care  must  be  taken  that  the  microscope*  are  placed  and  kept 
at  such  a  distance  from  the  circle  that  oue  revolution  will  corre- 
spond to  1',  the  excess  or  defect  (error  of  run)  being  determined 
from  time  to  time  by  measuring  standard  intervals  of  2'  or  6'  on 
the  circle. 

The  telesco] 
contralcube 

should  be  as  firm  and  the  tube  aa  stiff  as  poaaibli 
of  the  tube  will  affect  the  declinations  deduced  from  the  observations. 
Tho  flexure  in  the  horizontal  position  of  the  tube  may  be  deter- 
mined by  means  of  two  collimators  or  telescopes  placed  horizontally 
in  the  meridian,  north  and  south  of  the  transit  circle,  with  thrir 
object  glasses  towards  it  If  the»o  are  pointed  on  one  another 
(through  holes  in  the  central  cube  of  the  telescojio),  so  that  the 
wire-crosses  in  their  foci  coincide,  then  the  telescope,  if  pointed 
first  to  one  and  then  to  the  other,  will  hare  described  exactly  ISO*, 
and  by  reeding  off  the  circle  each  tirao  the  amount  of  flexure  will 
bo  found.  M.  Loewy  has  constructed  a  very  ingenious  apparatus1 
for  determining  the  flexure  in  any  xenith  distance,  but  generally 
the  observer  of  standard  stars  endeavour*  to  eliminate  the  effect 
of  flexure  in  one  of  the  following  ways :— either  the  tube  is  so 
arranged  that  eye-piece  and  object-glass  can  bo  interchanged, 
whereby  the  mean  of  two  observations  of  the  same  star  in  the  two 
positions  of  the  object-glass  will  be  free  from  the  effect  of  flexure, 
or  a  star  is  not  only  observed  directly  (in  xenith  distance  Z),  but 
also  by  reflexion  from  a  mercury  trough  (in  zenith  distance  180°  -  Z), 
as  the  mean  result  of  the  Z.D.  of  the  direct  aud  reflexion  observa- 
tions, before  and  after  reversing  the  instrument  east  and  west,  will 
only  contain  the  terms  of  the  flexure  depending  on  t\n2Z,  t\oiZ,  4c. 
In  order  to  raise  the  instrument  a  reversing  carriage  is  provided 
which  runs  on  rails  between  the  pier*,  and  on  which  the  axis  with 
circles  and  telescope  can  be  raised  by  a  kind  of  screw-jack,  wheeled 
out  from  between  the  piers,  turned  exactly  180%  wheeled  back,  and 
gently  lowered  on  its  bearings. 

The  eye  end  of  the  telescope  has  in  a  plane  through  the  foou* 
a  number  of  vertical  and  one  or  two  horizontal  wires  (spider  lines). 
The  former  are  nsed  for  observing  tbe  transits  of  the  stars,  each 
wire  furnishing  a  separate  result  for  the  time  of  transit  over  tbo 
middle  wire  by  adding  or  snbtracting  the  known  interval  botween 
the  latter  and  the  wire  in  question.  The  intervals  are  determined 
by  observing  the  time  taken  by  a*tar  of  known  declination  to  pass 
from  one  wire  to  the  other,  the  pole  star  being  best  ou  account  of 
its  slow  motion.*  Tbe  instrument  is  provided  with  a  clamping 
apparatus,  by  which  the  observer,  after  having  beforehand  set  to 
the  approximate  declination  of  a  otar,  cau  clarap  the  axis  so  that 
the  telescope  cannot  be  moved  except  very  slowly  by  a  handle 
pushing  the  end  of  a  flee  screw  against  the  clamp  arm,  which  at 
the  other  side  is  pressed  by  a  strong  Bpring.  By  this  slow  motion 
the  star  is  made  to  run  along  one  of  the  horizontal  wires  (or  if  there 
aro  two  close  ones,  in  the  middle  between  them),  after  which  the 
microscopes  are  read  off.  The  held  or  the  wires  can  be  illuminated 
at  tho  observer's  pleasure  ;  the  lamps  are  placed  at  some  distance 
from  the  piers  in  order  not  to  heat  tho  instrument,  and  tho  light 
passes  through  holes  in  the  piers  and  through  the  hollow  axis  to 
the  cubo,  whence  it  is  directed  to  the  eye-end  by  a  system  of 
prisma* 

The  time  of  the  star's  transit  over  tho  middle  wire  is  never 
exactly  equal  to  the  actual  time  or  its  meridian  passage,  as  the 
planem  which  the  telescope  turns  never  absolutely  coincides  with 
the  meridian.  Let  the  production  of  the  west  end  of  the  exi* 
meet  the  celestial  sphere  in  a  point  of  which  the  altitude  above  the 
horizon  is  b (the  error  of  inclination),  and  of  which  the  azimuth  is 
SO"  -  a  (the  azimuth  being  counted  from  south  through  west),  while 
the  optical  axis  of  the  telescope  makes  the  angle  90" +  e  with  the 
vrcst  end  of  tho  axiB  of  tho  instrument,  then  the  correction  to  the 

•  j  jj                 ,.    ...  ,      sin(e>-J)     ,  coa'd-i) 
observed  time  of  transit  will  bo  a  ~ — ■  +  6  — —  ■ +csec», 

cos  8  cos  8  ' 

where  <p  is  the  latitude  of  the  station  and  8  tho  declination  of  the 
star  (see  Geodkjt,  voL  x.  p.  JC6).  This  is  called  Tobias  Mayer's 
formula,  and  is  very  convenient  if  only  a  few  observations  havo 
to  bo  reduceJ.    Putting  b  sin  «v  -a  cos  e>  —  «,  we  get  Hansen's  for- 

l  Helehenbach  auppllcd  his  tube*  with  counterpoising  Uvsrt  like  those  on  tt>* 
Dorpat  refractor  fan  TiLUcort,  tig.  70). 
s  Cmptn  Wiii,  vol.  I«sx«ll.  p.  St. 

•  The  tranalta  are  either  obaai*d  b»  sod  esr ,"  rountlns;  ths  seeooij  bests 
of  tho  clock  and  romptrln*  th<  distinct  of  the  Mir  from  the  wire  it  the  liU  brit 
before  th*  Inailt  oror  (ht  wire  with  ths  dirt. nee  st  the  SiU  bolt  after  the 
transit,  sn  this  wiy  estimating  the  time  of  trantlt  to  C  I ;  or  th*  observer 
employs  a  "  chronograph,"  ind  bjr  prtaalna  sn  electric  k«y  cause*  s  mark  to  bo 
mads  on  s  paper  stretched  orer  a  uniformly  revolving  drum,  on  which  the  clock 
beata  in  si  the  same  time  alto  marked  electrically. 

•  The  Mea  of  Illuminating  thrtneb  the  axis  is  Ou  to  L'aahar  uoftuor  of 
aatrouotny  la  Dublin  (d.  17»0).  '  ^ 


mula,  which  give*  the  correction  —  b  sec  <>+  «  (tan  8  --t*n  d>)  +  e sec  8, 
which  is  more  convenient  for  a  greater  number  of  observations. 
Jhe  daily  al>crration  Is  always  deducted  from  c,  aa  it  is  also 

multiplied  by  sec  <  (being  r/.31coae>sec  *).  The  above  correc- 
tions are  for  upper  culmination  ;  below  the  pole  180*-)  has  to  bo 
substituted  for  t.  The  constant  e  is  determined  by  pointing  the 
instrument  on  one  of  the  collimators,  measuring  the  distance  of  its 
wire -cross  from  tbe  centre  wire  of  the  transit  circle  by  a  vertical 
wire  movable  by  a  micrometer  screw,  reversing  the  instrument  and 
repeating  the  oj>eration,  or  (without  reversing)  by  poinliug  the  two 
collimators  on  one  another  and  measuring  tho  distance  of  first  one 
and  theu  the  other  wire  crow  from  the  centre  wire.  The  inclin- 
ation *  is  messurtnl  directly  by  a  level  which  can  be  suspended  on 
the  pivots.  Having  thus  lound  b  and  r,  the  observation  of  two  stars 
of  knows  right  asceu'ion  will  furnish  two  equation*  from  which 
the  clock  *>ror  and  tho  «.:Tiuth  can  be  found.  For  finding  the 
azimuth  it  is  meet  advantageous  to  use  two  stars  differing  a*  nearly 
90°  in  declination  aa  possible,  such  as  a  star  near  the  pole  and  one 
near  the  equator,  or  better  still  (if  the  weather  permit*  it)  two 
successive  meridian  transit*  of  a  closo  circumpolar  »tar  (one  above 
and  one  below  the  pole),  as  in  this)  case  errors  in  the  issumed  right 
ascension  will  not  influence  the  result 

Tho  interval  of  tituo  between  the  culminations  or  meridian 
transit*  of  two  stars  is  their  difference  of  right  ascension,  24 
hours  corresponding  to  360"  or  1  hour  to  16°.  If  once  the  absolute 
right  ascensions  o.f  a  number  of  standard  start  aro  known,  it  ia 
very  simple  by  means  of  these  to  determine  the  R.A.  of  any 
number  of  stars.  The  absolute  R.A.  of  a  star  is  found  by  observing 
the  interval  of  tirao  between  its  culmination  and  that  of  tho  sun. 
If  the  inclination  of  the  ecliptic  (<)  ia  known,  and  tho  declination 
of  tbe  sun  (8)  U  observed  at  tlio  timo  of  transit,  wo  have  sin  a  tan  e 
—  tan  8,  which  gives  the  R.A.  of  the  sun,  from  which  together 
with  the  observed  interval  of  time  corrected  for  the  rate  of  the 
clock,  we  get  the  R.A.  of  the  star  Differentiation  of  the  formula 
shows  that  observations  nenr  tho  equinoxes  are  most  advantageous, 
and  that  errors  in  the  assumed  •  and  the  obeerved  8  will  have  no 
influence  if  th«  Aa  is  observed  at  two  epochs  when  the  sun's  K.  A. 
U  A  and  160-  A  or  as  near  thereto  as  possible.  A  great  number 
of  obaervstions  or  this  kind  will  furnish  materials  for  a  standard 
catalogue  ;  but  tho  right  ascensions  of  many  important  catalogues 
have  been  found  by  making  use  of  the  K.A.'sof  a  previous  cata- 
logue to  determine  tho  clock  error  and  thus  to  improve  tho  indi- 
vidual adopted  R.A.  's  of  tho  former  catalogue. 

In  order  to  dctermino  absolute  declinations  or  polar  distances,  it 
is  first  necessary  to  determine  the  co-latitude  (or  distance  of  the  polo 
from  the' zenith)  by  observing  the  upper  and  lower  culmination 
of  a  number  of  circumpolar  stars.  The  difleronco  between  the 
circle  reading  after  observing  a  star  and  the  reading  corresponding 
to  the  zenith  is  the  zenith  distance  of  ths  star,  and  this  plus  tho 
co-latitude  is  the  north  polar  distance  or  90°  -8.  In  order  to 
detcrmijio  the  zenith  point  of  tho  circle,  tho  telescope  is  directed 
vertically  downwards  and  a  basin  or  mercury  is  placed  under  it, 
forming  an  absolutely  horizontal  mirror.  Looking  through  the 
telescope  the  observer  sees  the  horizontal  wiro  and  a  reflected 
image  of  the  same,  and  if  the  telescope  is  moved  so  as  to  make 
these  coincide,  its  optics)  axis  will  be  perpendicular  to  the  plane  of 
tho  horizon,  and  tho  circle  reoding  will  be  1S0*  + zenith  point  In 
observation*  of  stars  refraction  has  to  be  taken  into  account  as  well 
a*  tho  errors  of  graduatiou  and  flexure,  and,  if  the  bisection  of  the 
star  on  the  horizontal  wire  was  not  made  in  the  centre  of  the  field, 
allowance  must  be  made  for  curvature  (or  the  deviation  of  the 
star's  path  from  a  great  circle)  and  for  tho  inclination  of  the  hori- 
zontal wire  to  the  horizon.  The  amount  of  this  inclination  is  found 
by  taking  repeated  observations  of  the  zenith  distanoo  of  a  star 
during  the  one  transit,  the  polo  star  being  most  suitablo  owing  to 
its  slow  motion. 


itteraf.rr-Tbi-  methods  of  lnTMilfitlng  the  errors  of  s  transit  circle  and 
ccrtrrtlnfi  the  retain  of  obienratloin  for  them  sr»  glrrn  In  Brunnaw's  and 
Chautenct'a  manuals  (►ce  Tim),  rot  d«1ai1ed  descTtptiuai  of  modern  transit 
circles,  tit  particularly  A  ma! at  dtr  SttrwaHt  Ol  Itydm  (vcl  I.),  the  WatkfnQtoa 
<*«erciiri,w  tot  island  the  /WtfoMotuof  the  Waahburn  obaenstcn  y  <td  It). 
Tha  Greenwich  cL-clo  la  described  to  aa  afpendlx  to  ths  tfrensiftrs  oiirrtaticm 
for  1W».  (J.  L.  E.  D.) 

TRANSMIGRATION.    See  MrreJirsYCHOsia. 

TRANSPORTATION.    See  Prison  Discipline. 

TRANSUBSTANTIATION.    See  Eucharist: 

TRANSVAAL,  or  South  African  Republic,  a  couttry  s*e  v 
ia  South  Africa,  northernmost  of  the  European  states,  Plate 
lying  between  22*  15'  and  28*  S.  lat,  and  25*  and  32°  10" 
K  long.,  is  bounded  N.  and  N.W.  by  the  Limpopo,  separat- 
ing it  from  the  Makalaka  and  Bamangwato  countries :  W. 
partly  by  tho  Marico  and  the  Hart,  partly  by  an  irregular 
line  between  these  streams,  separating  it  from  the  nsw 
British  protectorate  of  Bccbuanaland  ;  S.  by  the  Vaal  and 
,  tie  Buffalo,  separating  it  from  the  Orange  Free  State  and 
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Natal ;  E.  by  the  Libomba  Mountains,  separating  it  from 
Zululand  and  the  Portuguese  East  African  possessions.1 
Transvaal  thus  forms  a  compact  inland  territory  nearly  as 
broad  as  long,  not  more  than  45  or  50  miles  from  the 
Indian  Ocean  at  Delagoa  Bay,  but  otherwise  lying  com- 
pletely within  the  outer  rim  of  the  vast  South  African 
tableland.  A  line- drawn  from  the  south-west  extremity, 
where  it  touches  Griqualand  West,  north-eastwards  to  the 
Lirapopo-Shasha  confluence,  gives  an  extreme  length  of  50p 
miles,  the  distance  from  the  same  confluence  southwards  to 
the  Natal  frontier  being  425,  and  the  greatest  length  east 
and  west  between  the  Zulu  and  Bechuana  frontiers  about 
400  miles.  In  the  absence  of  accurate  surveys,  the  total  area 
has  been  variously  estimated  at  from  110,000  to  120,000 
square  miles,  with"  a  population  (including  aborigines) 
roughly  calculated  at  from  750,000  to  800,000. 

1'hyrical  Feature*. — Physically  Transvaal  forms  a  well- 
marked  section  of  the  great  South  African  plateau,  an 
elevated  shallow  basin  with  a  mean  altitude  of  over  3000 
feet,  whose  conformation  has  been  compared  to  that  of  a 
saucer.    On  the  south  and  east  this  basin  is  separated 
from  the  coast  by  a  lofty  inner  and  less  elevated  outer 
rim,  the  former  from  6000  to  10,000,  the  latter  about 
2000  feet  high,  sweeping  round  in  curves  concentric  with 
•.hat  of  the  seaboard,  from  Cape  Colony  through  Natal  and 
the  east  side  of  Transvaal  northwards  to  the  equatorial 
regions.    The  inner  rim,  whoso  various  sections  in  the 
eitreme  south  are  known  as  the  Roggevdd,  Nieuweveld, 
and  Quathlamba  ranges,  takes  in  Natal  and  Transvaal 
the  general  name  of  the  Drakeuberg  Mountains.  From 
the  Natal  frontier  to  the  Lipalule  (Olifant)  tributary  of 
the  Limpopo,  the  Drakenberg  maintains  the  aspect  of  a 
more  or  less  continuous  range  5000  to  7000  feet  high, 
culminating  in  the  Mauchberg  (8725),  the  highest  point  in 
Transvaal'    A  little  to  the  east  is  the  Spitskop  (5637),  and 
further  south  the  Klipstad  (6020)  and  Holnek  (5600). 
This  section,  whose  several  ridges  are  known  as  tbe  Vcrata- 
melberg,  Randberg,  Slangapiesberg,  and  Komatiberg,  falls 
everywhere  precipitously  eastwards  towards  the  Libomba 
range,  or  outer  rim  of  the  plateau,  which  maintains  a  mean 
elevation  of  2000  feet  along  the  eastern  border  of  Trans- 
vaal.   Beyond  the  Lipalule,  the  Drakenberg  loses  the 
character  of  a  well-defined  mountain  system,  broadening 
oat  into  uplands  moderately  elevated  above  the  surround- 
ing plateau,  and  breaking  into  ridges,  such  as  the  Murchi- 
son  and  Zoutpansberg  ranges,  which  run  east  and  west 
between  the  Lipalule  and  Limpopo.    The  whole  system 
slopes  gently  westwards  to  the  central  tableland,  which  is 
itself  intersected  by  several  broken  ranges,  such  as  the 
Maquassieberg,  Oat  Rand,  Witwater  Rand,  and  Magalies- 
lierg  in  tho  south,'  the  Dwarsberg,  Marikele,  Hanglip, 
Waterberg,  and  Blauberg  in  the  north,  all  mostly  trending 
in  tho  direction  from  east  to  west.    But  few  of  these 
ridges  rise  much  abovo  4000  feet,  and,  as  the  plateau  has 
a  mean  altitude  of  considerably  over  3000  feet,  they 
detract  little  from  tho  aspect  of  a  vast  level  or  slightly 
rolling  upland  plain,  almost  everywhere  presented  by 
Transvaal  west  of  the  Drakenberg  orographic  system* 

The  numerous  fossil  remains  of  aquatic  life,  together 
with  extensive  sandy  tracts  and  the  presence  in  several 
places  of  water-worn  shingle,  give  to  the  central  tableland 
the  appearanco  of  an  upheaved  lacustrine  basin,  whose 
waters  escaped  at  one  time  through  the  Limpopo  to  the 
Indian  Ocean,  at  another  through  tho  Vanl  to  the  Orango 
river,  and  thence  to  the  Atlantic.  The  Yaal  and  Limpopo 
are  still  the  two  great  fissures  in  the  plateau,  which  carry 
off  most  of  the  surface  waters  to  the  surrounding  marine 

1  The  boundaries  of  Transvaal,  long  a  subject  of  dispute  with  Great 
Britain  and  the  other  conterminous  s«at*\  were. at  last  precisely 
defined  by  the  convection  of  February  27,  led*. 


basins.  The  water-parting  between  these  two  river  systems 
lies,  not  in  the  Drakenberg,  itself  pierced  by  the  Lipalule 
and  several  of  its  affluents,  but  in  the  Witwater  Rand 
towards  the  south-west  of  the  state.  From  this  point  the 
Limpopo,  or  Crocodile,  sweeps  round  first  to  the  west,  then 
to  the  north-east,  describing  a  semicircle  of  about  1000 
miles  to  the  Limvuba  (Pefuri)  confluence,  where  it  leaves 
Transvaal,  flowing  thence  for  nearly  340  miles  through 
Portuguese,  territory  south-east  to  the  Indian  Ocean. 
Captain  O.  A.  Chaddock  has  shown  (1884)  that  it  is 
navigable  for  steamers  to  this  confluence,  above  which 
it  is  obstructed  by  the  Tolo  Arime  and  other  rapids. 
Throughout  its  whole  course  it  receives  numerous  affluents 
on  both  sides,  such  as  the  Shasha  and  Nuanetsi  from  tho 
north,  the  Marico,  Nyl,  Limvuba,  Lipalule,  and  others 
from  Transvaal,  of  which  region  it  drains  fully  95,000 
square  miles.  With  the  exception  of  a  few  tracts  watered 
by  the  heads treams  of  the  Buffalo  (Tugela),  Mvolozi,  Usutu, 
and  Umcomati  (King  George),  flowing  ia  independent 
channels  eastwards  to  the  Indian  Ocean,  all  the  rest  of 
Transvaal  is  drained  by  the  Vaal  westwards  to  the  Orange 
and  Atlantic,  The  Vaal  has  its  easternmost  sources  in  the 
Wakkerstroom  district  on  the  west  slope  of  tho  Draken- 
berg, whence  it  flows  for  about  450  miles,  partly  within, 
but  mainly  along,  tho  southern  frontier  of  Transvaal,  of 
which,  with  the  Hart  and  other  tributaries  on  its  right 
bank,  it  drains  about  20,000  square  miles  altogether. 
Besides  these  perennial  streams,  there  are  numerous  shallow 
lagoons  or  saltpans  scattered  over  the  western  and  northern 
districts,  as  well  as  thermal  and  mineral  waters,  such  as 
the  Warmbad  in  the  Nyl  valley.  But  the  only  lake  pro- 
perly so  called  is  Lake  Chrissie,  a  sheet  of  water  nearly 
40  mileB  round,  and  in  parts  very  deep,  which  lies  on  the 
west  side  of  the  Drakenberg,  5755  feet  above  sea-level. 

Clintalt.— Although  lying  on  the  border  of  and  partly  within 
tho  tropica,  Transvaal,  thanks  to  its  great  elevation  above  the  sea, 
and  to  the  absence  of  extensive  marshy  tracts,  enjoys  on  the  wholo 
a  healthy  iuvigoratiug  climate,  well  suited  to  the  European  consti- 
tution. Owing  to  the  dryness  of  the  air,  due  to  the  proximity  of 
tbo  Kalahari  desert,  the  western  and  central  districts  are  specially 
favourable  to  persons  suffering  from  consumption  and  other  chest 
complaints,  lint  some  of  tho  low-lying  moist  tracts  along  the 
Limpopo  and  other  river  valleys,  closo  to  or  within  the  torrid  zone, 
are  extremely  insalubrious,  fever  of  the  general  African  type  being 
here  endemic,  aud  its  prevalence  usually  marked  by  ILo  presence 
of  the  destructive  tsetse  fly.  The  route  from  Delagoa  Bay  to  the 
interior  also  traverses  a  fever  stricken  coast  district  between  the 
sea  and  tho  Libomba  escarpment,  dangerous  especially  in  the  rainy 
summer  season.  The  rains  generally  begin  about  October,  some- 
times a  little  before  or  after,  and  last  ir  termittcntly  till  April.  Rut 
the  rainfall  is  very  unequally  distributed,  most  of  the  moisture-bear- 
ing clouda  from  tho  Indian  Ocean  being  arrested  by  the  great  barrier 
of  the  Drakenberg,  or  counteracted  by  tho  dry  west  winds  from  the 
Kalahari  desert  Thus,  while  there  is  abundauce  of  rain  in  tho 
east,  the  country  gradually  becomes  drier  as  it  approaches  Bcchuana- 
land.  During  the  dry  winter  season  (April  to  September)  keen 
frosty  winds  blow  from  tlie  south,  sweeping  freely  over  the  central 
plains  and  carrying  the  moisture  to  bo  precipitated  as  wow  along 
tho  eastern  highlands.  Nevertheless,  according  to  the  careful 
meteorological  observations  made  by  Mr  Lys  at  Pretoria  between 
1877  and  1890,  tbe  mean  annual  tem(>crature  is  considerably  over 
6&a  F.,  falling  to 'about  40"  in  June  and  rising  to  90"  and  occasion- 
ally even  95°  in  January.  Tho  rainfall  in  thu  aamo  central  district 
seldom  reaches  30  inches,  which  is  probably  a  fair  average  for  tho 
whole  of  Transvaal,  falling  to  12  towards  the  western  and  rising  to 
60  on  the  eastern  frontier. 

Mineral  lUsourcts.—  Transvaal  yields  to  no.  other  African  region 
in  tho  abundanco  of  its  mineral  resources,  while  it  is  altogether  un- 
rivalled in  their  extraordinary  variety.  These  include,  besides  tlio 
precious  metals  and  diamonds,  iron,  copper,  lead,  cobalt,  sulphur, 
saltpetre,  and  coal,  this  last  with  gold,  copper,  and  iron  being 
probably  the  most  abundant  and  widely  distributed.  Gold,  largely 
diffused  throughout  the  Drnkcitbcrg  and  in  the  northern  Zoutpnns- 
berg  and  Waterberg  districts  and  in  the  Rnsteiiburg  and  Marico 
districts  in  the  extreme  west,  as  well  as  in  tho  highlands  between 
Transvaal  and  the  Zambesi,  has  hitherto  been  worked  chiefly  in 
the  rich  auriferous  region  of  Lydenburg  about  Mount  Mauchberg 
and  Mount  Spitskop  in  the  'rn'tral  parts  of  tin'  DrakfnWg  ranj»<-, 
and  farther  aouth  in  the  J  -  lianucsburg  and  Lower  Kuap  (Shcba) 
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district,  MiJdelbnrg.  The  Lydenburg  deposits,  discovered  in 
1873,  lie  at  an  elevation  of  4500  to  6000  Feet  40  miles  south  of  the 
Lipalnle  river  and  125  north-vest  of  Lorenzo  Marques  on  Delagoa 
Kay,  the  chief  diggings  being  at  Pilgrim's  Rest  and  Mao  Mac  close 
to  the  Spitslop.  In  the  Middelburg  district  the  chief  centres  of 
raining  operations  are  the  recently  founded  towns  of  Barberton  and 
Johannesburg.  In  some  Tears  the  Lydenburg',  Marabastad,  and 
other  diggings  hare  jointly  yielded  civer  £300,000,  obtained  by 
washing  and  without  any  quartz-crushing.  Iron  ores  are  also 
widely  distributed,  and  the  Ywrborg  ("Iron  Mountain")  near 
Marabastad  (24*8.,  30*  E.)  consist*  of  an  enormous  mm  of  rich 
iron  ore,  which  the  natives  have  worked  for  ages.  Diamonds  are 
chiefly  confined  to  the  Bloemhoff  district  on  the  V»al  above  the 
great  diamantiforoua  region  of  Kihihcrley  in  Griunalaud  West. 
Co^l  abounds .  in  the  south-eastern  districts  ( Wakkerstroom, 
Utrecht),  and  also  farther  north  in  Middelburg  (Nazsrcth)  and 
Lydenburg.  In  some  places  scams  7  or  8  feet  thick  lie  so  near 
the  surface  that  they  aro  quarried  and  the  coal  carted  away  by  the 
natives.  The  prevailing  formations  where  this  great  mineral  wealth 
is  embedded  are  quartz,  porphyry,  granites  clay  slates,  greenstone, 
Lower  Devonian  strata,  conglomerates,  and  limestones. 

Flora, — In  Transvaal,  as  in  most  of  the  continent,  an  herbaceous 
flora  prevails  largely  over  forest  growths,  which  aro  hero  confined 
chiefly  to  the  deep  kloofs  (gorges;  of  the  mountain  ranges,  and  to 
the  courses  of  the  larger  streams.  Bush,  including  mimosas,  thorn 
thieketa,  and  creepers,  covers  extensive  tracts  on  the  northern  and 
southern  plains,  and  the  Wakkerstroom  and  Utrecht  districts  to- 
wards Natal  aro  well  wooded.  But  elsewhere  the  characteristic 
features  are  grasslands,  downs,  hill  slopes,  flats,  and  even  many 
parts  of  the  higher  uplands  being  covered  with  savannahs  generally 
affording  good  pasturage  aod  fodder  for  cattle.  In  the  woodlands 
the  prevailing  species  are  threo  varieties  of  yellow  wood  {Podo- 
carpus),  often  growing  to  an  enormous  size,  the  Cape  beech  ( ifyr- 
tint),  several  varieties  of  the  wild  pear  {QUnia)  ana  of  stiukwood 
{Oreoda-phnt),  ironwood,  and  ebony.  Tuo  Boere  and  other  settlers 
have  hitherto  occupied  themselves  chiefly  with  stock-breeding 
(sheep,  cattle,  and  horses),  but  there  can  be  no  doubt  that  much  of 
tho  country  is  eminently  suited  for  the  cultivation  of  cereals,  yield- 
ing two  annual  crops  and  producing  some  of  the  finest  wheat  in  tho 
world.  Tobaeco,  the  vine,  and  most  European  fruita  and  vegetables 
«lao  thrive  well,  while  semi-tropical  products,  such  as  cotton,  sugar, 
and  coffee,  might  be  raised  in  the  warmer  northern  district*. 

Fauna. — By  the  early  settlers  Transvaal  was  described  *»  tho 
"pamdiso  of  huntera," 1  abounding  in  tho  characteristic  large 
animals,  such  as  tho  lion,  leopard,  rhinoceros,  elephant,  girsilw, 
zebra,  quagga,  several  varieties  of  antelope,  and  tho  ostrich,  which 
roam  orer  tho  continent  from  Soudan  to  tho  Cnpo.  All  these 
uuimala  still  oxist,  but  in  greatly  reduced  numbers,  being  now 
largely  replacod  by  the  domestic  animals— cattle,  sheep,  snd  horses 
—introduced  by  tho  white  settlers.  All  the  large  rivers  are  in- 
habited by  tho  hippopotamus  and  crocodile,  the  latter  giving  an 
alternative  namo  to  the  Limpopo;  the  buffalo,  gnn,  eland,  spring- 
bok, wildbeoste,  baboon,  and  several  other  members  of  the  ape 
family  are  also  frequently  met  with.  The  country  is  occasionally 
swept  by  destructive  flights  of  locusts ;  but  the  greatest  enemy  of 
the  stock-breeder  is  the  tsetse  fly,  which  infests  the  coastlands  and 
many  of  the  riverine  tracts,  but  shows  a  tendency  to  disappear 
with  the  large  game,  retreating  with  the  advance  of  the  plough. 
A  tsetse  belt -40  miles  wide  along  the  whole  course  of  the  Limpopo 
•till  bars  the  spread  of  European  settlements  beyond  Transvaal  in 
the  direction  of  the  Zambesi 

Inhabitant*.— Of  the  population  not  more  than  50,000  are-whit**, 
mostly  Boers  (descendants  of  the  early  Dutch,  French,  snd  German 
immigrants  to  tho  Cape),  with  a  large  and  increasing  |«rcmtnge  of 
British  settlers,  attracted  In  recent  years  especially  to  the  Lyden- 
bnrg and  other  mining  districts  All  the  rest  are  natives,  belong- 
ing mainly  to  the  Basirto  and  Bechuana  branches  of  the  banlu 
family,  and  consequently  allied  in  speech  and  to  a  large  extent  in 
physique  to  their  Zulu-kalfre  neighbours?  A  considerable  number 
of  these  natives  have  abandoned  the  tribal  state  and  taken  service, 
either  freely  or  by  compulsion,  with  the  whites  as  farm  labourers  in 
the  mral  districts,  and  as  domestic  servant*  in  the  towus,  and  are 
now  also  largely  employed  in  mining  operations  The  great  bulk 
of  the  reat,  who  reUin  their  national  usages  and  recognize  tho 
authority  of  more  or  less  indi  pendent  tribal  chiefs,  are  con.  cut  rated 
iu  the  northern  and  eastern  province*  of  Zoutpansberg  (364.O0O). 
Water-berg  (174,000),  and  Lydenburg  (lW.Oon).  There  *«  also 
about  40,000  in  Bloemhoff  (extreme,  south-west),  snd  the  Mine 
cumber  in  the  western  provinces  of  Kustenbu'rg  and  Marico,  but 
on'y  a  few  scattered  groups  in  all  the  rest  of  the  country.  Thevi 
western  and  south-western  tribes  (Bsrolongs,  Batlapins,  Rskwciias, 
Bakhatlas,  Ac.)  are  all  Bechuants;  the  others  mainly  Makatis,  as 
tho  Basutos  aro  here  collectively  called.  It  may  bo  stated  in  a 
general  way  that  the  whole  country  south  of  the  Lipilule  is  now 
free  of  nativo  claims  and  open  to  European  colonization,  while 

1  On  Uio  roeta  bet. e  n  ih«  O-moiv  snd  V.ol  (lftM-J?)  Ibt  "  voor-tnakei  " 
are  sjld  to  hava  kllk.l  u<  mm/     tfiM  lijs*. 


the  northern  region  between  that  river  and  the  Limpopo  is  still 
to  a  large  extent  occupied  by  unreduced  or  unbroken  Basuto 
communities. 

Statural  and  Political  Divisions. — Transvaal  has  been  divided 
into  three  more  or  less  distinct  natural  regions,  determined  chiefly 
by  ihe  relief  of  the  land,  and  its  climatic  and  economic  conditions. 
Those  are— (1)  the  Hoogt  veld,  or  uplands,  comprising  the  southern 
districts  drained  by  the  Vaal  and  the  Drakeaberg  highlands  as  far 
north  as  the  Lipalnle,  about  35,000  square  miles  altogether,  with 
an  altitude  ranging  from  4000  to  7000  feet ;  (2)  the  Jlanken  veld, 
or  terrace  lands,  comprising  the  low  eastern  zone  between  the 
Draksnberg  and  Libomba  ranges,  falling  in  many  places  down  to  a 
level  of  2000  feet,  with  an  area  of  15,000  to  20,000  square  miles; 
(3)  the  Bosch  ve/rf,  or  bush  country,  comprising  all  the  rest  of  the 
land,  with  an  altitude  of  3000  to  4000  feet  and  an  area  of  00.000 
square  miles.  For  administrative  purposes  the  country  is  again 
divided  into  thirteen  provinces: — Zontpansbcrg  and  Waterberg  in 
the  north  ;  Lydenburg,  Middelburg  (formerly  Nazareth),  Prrtoriay 
Rustenburg,  and  Marico  in  the  centre;  Utrecht,  Loudiua,  Wait* 
kerstroom.  Heidelberg.  Polchefstroom,  snd  Bloemhoff  in  the  south. 
In  tho  southern  part  of  Lydenburg  lies  the  somewhat  detached 
district  of  New  Scotland,  comprising  some  600,000  acres  selected 
by  the  lata  Mr  M'Corkindnlo  as  a  Scotch  pastoral  and  agricultural 
settlement.  It  is  a  healthy  prosperous  country,  lying  on  the  slop's 
of  the  Drakenberg,  within  310  mi'.-s  of  Durban,  Natal.  But  tbe 
most  thickly  settled  province  is  Potchefstroom,  a  fertile  tract, 
3500  to  6000  feet  high,  abundantly  watered  by  the  Mooi,  Schocn, 
and  other  streams  flowing  to  tbe  Vaal,  and  well  suited  for  tillage 
•  nd  pasturage.  Its  capital  of  like  name  (derived  from  elements  in 
thono  of  Potgieter,  Scherf,  and  Stockeustrooui,  three  popular  Boer 
leaders  during  the  early  migrations)  is  the  most  settled  and  one  of 
the  largest  towus  iruTrsnsvaal.  Tbe  only  other  phiccs  deserving 
the  name  of  town  arerPretoria,  capital  of  the  province  of  like  name 
and  of  tho  state,  occupying  a  somewhat  central  position  100  miles 
north-east  of  Fotchcfstroom,  »S0  from  Capo  Town,  820  from  Port 
Elizabeth,  and  400  from  Durban  ;  Barberton,  in  the  Lower  Kaap 
mining  district,  150  miles  by  road  from  Delagoa  Kav,  only  three 
years  old,  but  already,  by  far  the  largest  pU-o  in  the  state,  with  * 
population  (1837)  of  15,000;  aud  Johannesburg,  centre  of  the  gold- 
fields  of  the  same  name,  30  miles  south-east  of  Pretoria,  aod  72 
east  of  Potchefstroom,  founded  in  1*86,  but  already  larger  than 
Pretoria,  with  a  population  of  over  4000. 

Administration-  and  Statistics. — Transvaal  enjoys  iop, ;ouutivi- 
institutions,  with  a  volksraad  or  pirliaimtit  of  forty-four  member* 
elected  for  four  years,  one-half  retiring  vrrrv  two  years,  tho 
executive  being  entrusted  to  a  president  elected  for  live  years  by 
the  whole  body  of  electors,  assisted  by  a  council  of  four,  the  ex- 
officio  vice-president  and  tho  state  secretary,  with  two  others 
appointed  by  the  volksraad.  The  revenue,  derived  chiefly  from 
land  sales,  quit  rents,  stamps,  hut-tax,  and  customs  balanced  the 
expenditure  in  1885.  and  exceeded  it  by  £1 5,000  in  1886,  the  re- 
tpective  sums  being  £2fl0.0m>  snd  £215.000.  In  1884  the  public 
debt  was  £396,000,  the  exports  (gold,  ivory,  corn,  wool,  hide*,  cattle, 
ostrich  feathers,  Ac.)  rbuut  £600,000,  and  the  imports  probably 
over  £1,000,000.  The  long-projected  railway,  iuten.led  to  afford 
an  outlet  to  the  coast  st  Delagoa  Bay,  was  completed  in  1887  from 
Lorenzo  Marques,  the  seaward  tonninus,  to  the  Transvaal  frontier, 
a  distance  of  50  miles.  Transvaal  is  in  telegraphic  communication 
with  tho  Cape  and  tbe  rest  of  the  world  through  the  Orange  Free 
State. 

History. — The  historic  life  of  Transrsal  begins  with  the  "Great 
Trek."  or  general  exodus  of  the  Cape  Colony  Boers,  who,  being  dis- 
satisfied, especially  with  the  liberal  polioy  of  the  British  Government 
towards  tho  natives,  removed  northwards  in  large  number*  between 
the  years  1833  and  1837.  By  1836  some  thousands  had  already 
crossed  the  Vaal,  that  is,  had  reached  the  "Trans- Veal"  country, 
which  at  that  timo  was  mostly  under  the  sway  of  the  powerful 
refugee  Zuln  chief  Moselekatzc,  whose  principal  kraal  was  at 
Moeega  in  the  presmt  Marico  district  on  the  west  frontier.  To 
avenge  tbe  masaacr.j  of  some  emigrant  bands,  the  Boers  nnJer 
Mantz  aud  Potgieter  attacked  and  utterly  defeated  Moselckatze  at 
this  place  iu  1837.  Next  year  the  Zulu  chief  withdicw  beyond  the 
Limpopo,  where  he  founded  the  present  Matchele  state  between 
that  river  and  the  Zambesi,  thus  leaving  the  region  between  the 
Vaal  and  Limpopo  virtually  iu  the  hauds  of  the  Trekkers.  But 
their  position  was  rendeied  insecure  on  the  east  aid*  by  the  military: 
despotism  of  the  fierce  Zulu  chief  Dingaan,  who,  after  the  murder 
of  his  brother  CLaks,  bad  asse/tcd  his  authority  over  the  whole 
of  Zululand  and  mojt  ef  the  present  Natal,  "fhe  situation  was 
rendered  almost  oVsjvrato  by  the  complete  rout  and  w bolt-rale 
massacre  (1S38)  of  tho  I'-^bt  diviiion  of  the  emigrant  llorr*,  who 
had  ventured  to  cross  the  Buffalo  under  Pieter  Relief,  and  who 
were  defeated  by  Dingaan,  first  at  Umkongloof  ("Aceldama"),  then 
at  Weenen  ("  Weeping!'),  and  again  soon  after  under  Uys,  Marhz, 
and  Potgieter,  when  u.s  many  as  800  fell  before  tho  irresistible 
onslaught  of  the  disciplined  Zulu  warriors.  At  this  criti-al 
juncture  On  Trekkers  were  aaved  from  utter  extermination  1/ 
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i  Pretoria*  of  Graaff  Reinct.  by  whom  Dingaan  met  with  a 
first  check  before  the  clo*e  of  1838,  followed  in  January  1840  by 
a  still  more  crushing  defeat  Dingaan  having  been  soon  aftor 
murdered,  the  friendly  Panda  was  set  up  in  his  place,  and  Natal 
proclaimed  a  Boi-r  republic.  Hut  the  British  occupation  of  that 
territory  in  1843  induced  the  Born  to  retire  in  two  bands  across 
the  Drakenbcrg,  the  southern  division  settling  in  tho  present 
Orange  Frco  State,  tho  northern  again  passing  into  Transvaal. 
But,  owing  to  internal  dissension*,  and  the  pei|>ctual  bickerings  of 
the  two  most  prominent  personalities,  Pretorius  and  Potgieter,  all 
attempts  at  establishing  an  organized  system  of  government  through- 
out Transvaal  ended- in  failure,  till  Pretorius  induced  the  British 
Government  to  sign  the  Sand  River  convention  (January  17,  18.r>2), 
which  virtually  established  tho  political  independence  of  that 
region  The  death  l>oth  of  Pretorius  and  Potgieter  in  1853  pre- 
pared the  way  for  a  period  of  internal  peace  under  Pretorius's  eldest 
son  Marthinus  Wessels  Pivtoiius,  first  president  of  tho  "Dutch 
African  Republic,"  whoso  title  was  afterwards  altered  (1858)  to 
that  of  tho  "South  African  Republic."  But  a  fatal  element  of 
weakness  lay  in  the  persistent  refusal  of  the  Boer*  to  treat  tho 
natives  on  a  footing  of  equality,  or  even  with  common  justice.  The 
murder  of  Hermann  Potgioter  and  family  (1854),  avenged  by 
Pretorius  at  Makapan's  Cavo,  was  followed  (1856)  by  the  "Apprentice 
Law,"  establishing  a,  system  of  disguised  slavery,  which  was  further 
htrengthen«d  by  the  sanction  (18.r.b)  of  the  Grand  reel,  or  "Funda- 
mental Law,"  declaring  that  the  "  people  will  admit  of  no  equality 
of  persona  of  colour  with  the  white  inhabitants  either  in  auto  or 
church."  Owing  to  this  policy  opposition  wai  constantly  shown 
both  to  the  English  traders,  duposed  to  deal  fairly  with  all,  and 
to  the  missionaries,  preachers  of  universal  equality,  as  illustrated 
by  tho  plunder  of  Livin^tono's  house  by  the  commando  aent 
against  the  native  chief  S^cl»  li  in  1852.  A  brief  chroniclo  muat 
here  suffice  of  subsequent  events  down  to  the  present  time:— 
1857.  Invasion  of  the  Orangs  Froe  State  by  l'retorius;  dispute 

settled  without  bloodshed  by  the  treaty  of  June  1. 
18S9.  Pretorius  elected  president  of  the  Free  State;  fails  to  effect 

the  anion  of  the  two  states. 
1803.  Return  of  Pretorius,  during  whose  absence  affairs  had  fallen 
into  confusion  ;  continued  troubles  with  the  natives ;  quarrels 
with  tho  Batlapina,  Barolongs,  and  Oriquaa  in  the  west;  in 
tho  east  with  Ketchywayo,  king  of  Zululand,  about  the 
Boers'  right  to  the  Wakkerstroom  and  Utrecht  districts. 
1887.  Discovery  of  diamonds,  and  Mauch'a  announcement  of  gold- 
fields  in  the  interior. 
1363.   Pretorius's  proclamation  extending  the  boundaries  of  the 
state  west  to  I-ake  N garni,  east  to  Dclogo*  Bay,  whence 
disputes  and   negotiations  with  England  and  Portugal, 
Delagoa    Bay   being  ultimately  awarded  (July  1875)  to 
Portugal  by  the  French  president,  Marshal  MacMahon,  to 
whose  decision  the  matter  had  been  referred. 
1571.  Boundary  disputes  towards  the  eouth-west  settled  by  the 
award  of  Lieutenant-Governor  Kcato  of  Natal,  leading  to 
the  renignatiou  of  Pretorius  and  appointment  of  Presidont 
Burgers. 

1875.  The  Fundamental  Law  forces  Burgers  to  measures  leading  to 
the  war  with  Sikokuni,  chief  of  the  Bupedi,  south  of  the 
i  Olifant  river,  who  chimed  large  part  of  Lydcnburg  and  even 

of  Pretoria ;  Burgers'*  visit  to  Europe  in  connexion  with  the 
Dclagoa  Railway  senctno;  on  bis  return  hi  finds  everything 
in  the  greatest  confusion;  Boere  dispirited  by  repeated 
reverses  in  tho  Sikokuni  war ;  an  empty  treasury ;  broken 
credit;  the  state  practically  baukrupt  and  exposed  to  im- 
minent danger  of  invasion  by  Bapedis  and  Zulus.  Hence 
1878-77.  Intervention  of  England,  and  Sir  Theophilus  Shcpstone  s 
•proclamation  (April  12,  1877)  annoxing  Transvaal,  followed 
by  tho  appointment  of  Sir  W.  Owen  Lanyou  as  British 
administrator. 

1880-81.  Revolt  of  the  discontented  Boers,  who,  being  successful 
in  a  few  contests  with  British  troops,  induced  the  British 
Government  to  restore  tho  republic  under  tho  "suzerainty  " 
of  the  queen,  by  the  treaty  of  peace  of  March  21,  1881,  a 
British  resident  being  appointed,  with  tho  functions  of  a 
consul-generuL 

1883.  8.  J.  Paul  Kruger  elected  president. 

1884.  Convention  of  London  (February  27,  ratified  by  the  volk-v 
road,  August  8)  recognizing  the  state  as  the  South  African 
Republic,  and  considcrablyrestricting  the  British  suzerainty. 

f  C  35.  Proclamation  (March  23)  of  tho  British  protectorate  over 
Bechuanaland,  thereby  arresting  the  westward  advance  of 
the  Boers  into  the  Ratnangwato,  Bakwena,  BangwakeUi, 
and  Baroloug  territories,  ana  keeping  open  tho  great  trade 
route  from  Capo  Colony  through  Hopetown  and  Shoshong 
to  the  Zambesi. 

1 8SG.  Fresh  discoveries  of  rich  auriferous  deposits  especially  in  tho 
Middelburg  province,  followed  by  a  great  influx  of  English- 
speaking,  popuUtions,  threatening  to  swamp  the  Botr 
element 


1886.  Projected  South  African  confederation,  opposed  by  Kruger, 
bat  supported  by  the  Orange  State,  Cape  Colony,  and  a 
majority  of  the  Transvaal  Boers.  Connocted  with  this 
scheme  is  the  proposal  of  a  uniform  tariff  and  the  immediate 
construction  of  a  through  railway  from  Cape  Town  to 
Delagoa  Bay.  (A.  H.  K.) 

TRANSVERSE  FLUTE,  The,— or  German  Flute,  as 
it  was  formerly  designated  in  Great  Britain, — may  be  de- 
scribed as  a  musical  instrument  in  which  a  col  a  mil  of  air  is 
set  in  vibration  by  regular  pulsations  derived  from  a  current 
of  air  directed  by  the  lips  of  the  executant  against  the  side 
of  an  orifice  serving  as  an  embouchure,  pierced  laterally  in 
the  substance  of  the  pipe  and  towards  its  upper  extremity. 
This  mode  of  blowing  appears  to  be  of  very  ancient  origin : 
the  Hindus,  Chinese,  and  Japanese  claim  to  have  used  it 
from  time  immemorial ;  in  Europe  the  high  antiquity  of  a 
lateral  embouchure  is  generally  admitted,  although  it  does 
not  really  rest,  so  far  as  our  present  knowledge  goes,  on 
any  conclusive  evidence.1 

The  oblique  flute  of  the  Greeks  was  of  Egyptian  origin, 
and  it  is  therefore  safest  to  suppose  it  to  have  been  like 
the  instrument  frequently  figured  on  the  monuments  of 
ancient  Egypt,  which,  held  obliquely,  was  blown  through 
the  orifice  itself  of  the  pipe  at  its  upper  extremity.  The 
same  instrument  (called  "  nay  ")  is  still  used  in  Moham- 
medan countries.  The  flute  is  often  mentioned  in  media val 
poetry,  but  no  details  of  its  construction  are  given.  It 
was  the  custom,  moreover,  to  designate  various  instru- 
ments by  this  name.  The  oldest  representation  we  know 
of  the  transverse  flute  is  found  in  the  11th-century  frescos 
of  the  cathedral  of  St  Sophia  at  Kiefi.  Eustache  Des- 
champa,  a  French  poet  of  the  1 4th  century,  in  one  of  his 
ballads,  makes  mention  of  the  "  flute  traversaine,"  and  we 
are  justified  in  supposing  that  he  refers  to  the  transverse 
flute.  It  had  certainly  acquired  some  vogue  in  the  113th 
century,  being  figured  in  an  engraving  in  Sebastian  Vird- 
ung's  celebrated  work,1  where  it  is  called  "  Zwerchpfeiff," 
and,  with  the  drums,  it  already  constituted  the  principal  ele- 
ment of  the  military  music.  <  Agricola*  alludes  to  it  as  the 
"  Querchpfeiff "  or  "Schweizerpfeiff,"  the  latter  designa- 
tion dating,  it  is  said,  from  the  battle  of  Marigoan  (1515), 
when  the  Swiss  troops  used  it  for  the  first  time  in  war. 
From  Agricola  onwards  transverse  flutes  formed  a  complete  family, 
id  to  comprise  the  diacant,  the  alto  and  tenor,  and  the  bass,— 

  respectively.    There  is  evidently 

Cii         an  error  in  the  judications  of 


~  pitch  here  given,  for  the  instru- 
ments  must  in  fact  have  produced 
sounds  an  octave  higher  than  those  noted.  Preterms,4 
who  in  a  special  note  warns  his  readers  against  inaccuracies  of  this 
kind  which  were  then  frequent,  designates  the  transverse  flute  as 
"  traverse  Querpfeiff"  and  "Querflot,"  and  notifies  the  bass  in 

andthe  zjkz^XZ.  as  varieties  then 
discant  jfcSr  in  use.    A  flute 

in        tr-  concert  at  that 

time  included  two  discante,  four  altos  or  tenors,  and  two  basses. 
The  same  author  distinguishes  between  the  "Traversa"  and  tho 
"SchweirerpfeuT"  (which  he  also  calls  " Feldpfeiff,"  i.e.,  mili- 
tary flute),  although  the  construction  was  the  same.  There  were 
two  kinds  of  ~tr  t —      ■  9  respectively;  they,  were  em- 

"  Feldpfeiff,"  jfjfe -grand  {jfc  [_  ployed  exclusively  with  the 

in  %j~  i/    a     military  drum.* 

'  The  Louvre  his  two  ancient  statues  (from  tho  Villa  Borghese) 
representing  satyrs  playing  upon  transverse  flutes.  Unfortunately 
these  marbles  have  been  restored,  especially  in  the  details  affecting 
our  present  subject,  and  are  therefore  examples  of  no  value  to  us. 
Another  statue  representing  a  flute-player  occurs  in  the  British 
Museum.  The  Instrument  has  been  supposed  to  be  a  transverse  flute, 
but  erroneously,  for  tho  insufflation  of  the  lateral  tube  again&t  which 
the  instrumentalist  presses'  his  lips,  could  not,  without  the  intervention 
of  a  reed,  excite  the  vibratory  movement  of  the  column  of  air. 

1  Musica  getuUcht  und  auttgeuyen ,  Basel,  1511. 

»  Musica  InslrummUdit,  Witeenberg,  1629 

«  Oryanofraphia,  WolfenbtHtel,  1618. 

»  It  is  from  the  word  i>/«/ that  the  French  Fi/rt  and  the  English 
Fife,  still  applied  to  the  military  flutes  in  present  use,  are  evidently 

derived. 
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TRANSVERSE  FLUTE 


Mersenne't1  account  of  the  transverse  flaU,  than  designated 
"flilt*  d*alleuiandn  or  "flute  allemande"  in  Franca,  ii  obscure 
enough ;  but  the  tablaturea  end  en  "Air  de  Oour "  for  fonr  flutea  in 
hie  work  leed  ue  to  belisve  that  there  were  then  in  nee  in  Prance 
the  copra-  ~j}  the  tenor   P         and  the  beae  r\;    I  ' 

no  lute  pf)  |~- ,  or  alto  fjfo  Ante  descend-  eJ  . 
in  flute    in  ■ '     ■     ing  to  — - — 

The  Museum  of  the  Conservatoire  V  Royal  of  Bmeeele  poe- 
eeaaee  specimens  of  ell  variotiee  hitherto  mentioned  except  the  laat 
All  of  them  are  laterally  pierced  with  aiz  fingor  boles ;»  they  have 
a  cylindrical  bora,  and  are  fsahioned  oat  of  a  aingle 
piece  of  wood.  Their  compass  oonsista  of  two 
octavos  and  a  fifth.  The  successive  opening  of  the 
lateral  holea  gives  rise  to  a  series  of  fundamental 
notes  forming  tho  first  octave.  By  a  stronger  pres- 
sure of  the  breath  these  notes  are  reproduced  in  the 
next  octave  highor,  and  tho  extent  of  compass  of 
the  Instrument  is  completed  in  the  higher  region 
by  tho  production  of  other  harmonica.* 

Tho  largest  bass  flute  in  the  Brussels  museum  is  in 
ry  I       at  the  French  normal  pitch  A  436  double 
-^yr  vibrations' per  second.    It  meaeurea.0'96 

 m.  from  the  centre  of  the  blow  orifice  to 

the  lower  extremity  of  the  tuba.  The  disposition 
of  the  lateral  holea  is  such  that  it  is  impossible  to 
rover  them  with  the  fingers  if  the  Ante  is  held  in 
the  ordinary  way.  The  instrument  mnst  be  placed 
against  the  mouth  in  an  almost  vertical  direction, 
inclining  the  extremity  of  the  tube  either  to  the 
right  or  the  left  This  inconvenient  position  makes 
it  necessary  that  the  instrument  should  be  divided 
into  two  parts,  enabling  the  player  to  turn  the 
head  joint  that  the  embouchure  may  be  most  com- 
modiouslr  approached  by  the  lips,  which  is  not  at 
all  easy.  The  first  and  fourth  of  the  six  lateral 
holea  are  double,  but  those  holoe  are  stopped  np 
with  wax  which  have  become  useless  through  the 
player's  habit  of  using  the  fingers  of  the  right  or 
left  band  to  cover  the  higher  three  holea.  The 
bass  flute  shown  in  fig.  1  is  the  facsimile  of  an 
instrument  in  the  Museo  Civieo  of  Verona.  The 
original,  unfortunately  no  longer  fit  for.  use,  is 
nevertheless  sufficiently  well  preserved  to  allow  of 
all  its  proportionate  measurement*  being  given. 
The  loweat  note,  Kb.  >»  obtained  with  a  remark- 
able amplitude  of  sound,  thus  upsetting  a  very 
prevalent  opinion  that  it  is  impossible  to  produce  mU 
by  lateral  insufflation  sounds  which  go  a  little  tic  1.  IV. ». 
lower  than  the  ordinary  limit  downwards  of  the  modern  orchestral 
Ante.4 

The  baas  flute  cited  by  Mcreenno  should  not  differ  much  from 
that  of  the  Museo  Ciricp  at  Verona.    We  suppose  it  to  have  been  in 
that  it  was  furnished  with  an  open  key  like  that 
l  waa  applied  to  the  recorders  {ft 
epoch,  the  function  of  the  key 


was  applied  to  the  recorders  (JUUi  ioucn)  of  the 
epoch,  the  function  of  the  key  being  to  augment 
by  another  note  the  compass  of  the  instrument  in  the  lower  part. 
Following  Quanta, '  it  was  in  France  and  about  the  middle  of  the 
17th  century  that  the  first  modifications  were  Introduced  in  the 
manufacture  of  the  flute.  The  improvements  at  this  period  con- 
sisted of  the  abandonment  of  the  cylindrical  bore  in  favour  of  a 
conical  one,  with  the  wide  part  in  the  bead  of  tho  instrument.  At 
the  same  time  the  flute  was  made  of  three  separate  pieces  called 
head,  body,  and  foot,  which  were  ultimately  further  subdivided. 
The  body  or  middle  joint  waa  divided  into  two  pieces,  so  that  the 
instrument  could  be  tuned  to  the  different  pitches  then  in  use 
by  a  replacement  with  longer  or  ahorter  piece*.  It  was  probably 
about  1677,  when  Lully  Introduced  the  German  flute  into  the  opera, 
that  recourse  waa  bad  for  tho  first  time  to  keys,  and  that  tho  key 
of  p$  waa  applied  to  the  lower  part  of  the  instrument*  The  en- 
graving of  J).  Picart,  dated  1707,  which  ornaments  the  work  of 
tho  French  flautist  Hotteterre-lc-Romain,'  represents  the  flute 
as  having  reached  the  stage  of  improvement  of  which  we  have 
just  spoken,  bat  the  body  waa  still  formed  of  ono  piece  only.  In 
1728  Quanta,' finding  himself  in  Paris,  had  a  second  key  applied  to 

1  Ifarmsnit  Cnir/rie/lc.'I'arla,  16.TS. 

•  It  Is  naiuU  to  Isdlcst*  lbs  tonality  o*  Antes  by  tbe  nets  produced  when  the 
t.il  lateeml  holes  are  covered  by  tba  Bniren.  This  custom  Is  obJscUanable,  becsass 
it  la  tbe  dlapoafttoa  of  tbe  fingers -which  hunsde  as*  of  to  eoaad  D.  Tbe  prac- 
tice bss  for  Its  re»njt  that  the  tonality  h)  slwsys  s  note  lover  .lhaa  the  signature 
uaoJ.    That  tha  flats  In  D  Is  resile  la  C ;  that  la  F  hi  Eh,  Ac. 

•  Victor  MtbUltra,  //tali  on  l*»  r*ne*rtng  of  is,  /te»*m  /Me.'Loodoa,  1884. 

«  r«iU,  Kappcrt  lur  ia  Faficatlon  irs  Jiuinmmu  dt  A/atlow  6  CffraiUtcn 
Vniwrictf  aV  Parti,  m  ISit. 
»  Vtrtuth  tinir  Amttintg  iU  rldf  twriitrt  n  tpMaa,  Berlin,  17M. 

•  Unites  where  the  contrary  U  Mated,  we  hare  always  hi  Hew,  la  deocriblfis. 
the  luccsaalre  tmprorcnoots  of  tho  onto,  the  treble  Ante  la  P,  which  la 
to  he  lyrical  of  the  UmDy.  r  /vtartsm  it  la  IT  tit  Trow. ... 

•  "  Herra  Johann  JoaKhirn  QiiAntit.ua  Lebenilanf.  von  lorn  (albas  entworf.-n," 
■-  the  r/morU^KrttUrht  Snlroft  rwr  jlaAaJtaw  oVr  XustL  by  Hupurg, 

-  1764.   Quanta  waa  prc  (ca»or  of  thetteia  to  Frederic*  the  (irwjl. 


the  flute,  placed  nearly  at  tha  same  height  as  the  first,  that  of  tha 
)f  .  ,  intended  to  differentiate  the  DS  and  the  Efe.  This 
(fa  u  |  innovation  waa  generally  well  received  in  Germany,  but 
%}  jfci  does  not  appear  to  have  met  with  corresponding  success  ia 
other  countries.  In  France  and  England  manufacturers  adopted 
it  bat  rarely;  In  Italy  it  waa  declared  useless.*  About  the  same 
time  flutes  were  constructed  with  tbe  lower  extremity  lengthened 
and  furnished  with  two  supplementary  keys  to  produce  the  CS  snd 
C.  This  Innovation,  spoken  of  by  Quanta,  did  not  meet  with  a 
very  favourable  reception,  and  waa  shortly  afterwards  abandoned. 
Passing  mention  may  be  made  of  the  drawing  of  a  flute  with  a  C 
key  in  the  Xusic-Saal  of  J.  F.  B.  Mayers,  Nuremberg,  1741. 

The  tuning  of  the  instrument  to  different  pitches  was  effected, 
aa  already  explained,  by  changes  in  the  length,  and  notably  by 
substituting  a  longer  or  ahorter  upper  piece  in  the  middle  joint 
So  wide  were  the  differences  in  tbe  pitches  then  in  use  that  seven 
such  pieces  for  the  upper  portion  of  it  were  deemed  necessary. 
The  relative  proportions  between  the  different  parts  of  the  instru- 
ment being  altered  by  these  modifications  in  the  length,  it  waa 
conceived  that  tho  just  relation  could  be  reestablished  by  dividing 
the  foot  into  two  pieces,  below  the  key.  These  two  pieces  were 
adjusted  by  means  of  a  tenon,  and  it  was  asserted  that,  in  this  way, 
the  foot  could  be  lengthened  proportionately  to  the  length  of  the 
middle  joint  Flutes  thus  improved  took  the  name  of  "  flutea  k 
yegistre.  '  The  register  system  wss,  about  1762,  applied  by  Quantz 
to  the  head  joint,  and,  the  embouchure  section  being  thus  capable 
of  elongation,  it  waa  allowable  to  tho  performer,  according  to  the 
opinion  of  this  professor,  to  lower  the  pitch  of  the  flute  a  semitone, 
without  having  recotirso  to  other  lengthening  pieces,  and  without 
disturbing  the  accuracy  of  intonation. 

The  upper  extremity  of  the  flute,  beyond  the  embouchure  orifice, 
is  closed  by  means  of  a  cork  stopper.  On  the  position  of  this  cork 
depends,  in  a  great  measuro,  the  accurate  tuning  of  the  flute.  It  £ 
is  in  its  right  place  when  the  accompanying  octaves  are 
true.   Quanta  in  speaking  of  this  accessory,  mentions  2  ~ 


true,    yuauix,  in  »[>ea«.iiig  »i  mis  accessory,  memious  >   . 

the  use  of  a  nut-screw  to  give  the  required  position  to  x  E^l 
the  cork.    He  does  not  name  the  inventor  of  this  ap- 
pliance,  but,  according  to  Tromlitz,"  tho  improvement  was  due  to 
Quantz  himself.    The  invention  goes  back  to  1729. 

When  tho  Method  of  Quantz  appeared  there  were  still  in  use, 
besides  the  orchestral  flute  in  D,  the  little  fourth  flute  in  G,  tha 
low  fourth  flute  in- A,  and  the  flfite  d'amour  •  note  higher;  in 
France  they  had,  moreover,  the  little  octave  flute  in  D  (octave).  A 
bans  flute  in  D  had  aleo  been  attempted  (see  fig.  2).  When  Ribocq 
publishod  his  BtrntTkungeu  «*er  dU  FUUU  the  flute  had  already 
tbe  five  keys  here  shown.  This  author  does 
not  cite  the  inventor  of  these  new  keys,  but 
some  claim  them  for  Kusder,  a  musical-instru- 
ment maker  in  London,  others  for  Jobann  n 
George  Tromlitz  of  Leipsic,  and  Ribocq  declares  he  has  seen  no  flutes 
so  constructed  other  than  by  those  two  makers.  But  Tromlitz  lava 
no  claim  for  himself  to  the  credit  of  thia  improvement  He  only 
aaya  that  "  he  had  occupied  himself  for  several  years  in  applying 
those  key*  so  aa  not  to  augment  the  diflWlty  of  playing,  but,  on 
the  contrary,  to  render  the  handling  of  them  aa  easy  as  possible."  B 
We  may  therefore  regard  the  London  maker  aa  the  author  of  the 
first  flute  with  five  keys,  with,  however,  a  reservation  ss  to  tho  GJ 
key,  which,  from  1727,  had  been  applied  by 'Hoffmann  of  Rastcn- 
berg  u  to  the  transverse  flute  and  the  oboe.  Tbe  higher  key  of  CQ. 
adopted  from  1789  by  Tromlitz,  we  believe  to  have  been  first  re- 
commended by  Ribocq  (1782). 

In  1786  Richard  Potter,  of  London,  improved  Quante'a  slide 
applied  to  the  head  joint  aa  well  as  to  tbe  register  of  the  foot  by 
a  double  system  of  tubes  forming  double  sliding  air-tight  joints. 
In  the  document'*  describing  this  improvement  Potter  patented 
the  Idea  of  clothing  the  holes  which  were  covered  by  keys  formed 
by  motel  conical  valves.  The  keya  mentioned  in  the  patent  were 
four,— D$,  F,  GJ,  A$.  The  idea  of  extending  tho  compass  of  tho 
flute  downwards  waa  taken  up  again  about  tho  same  time  by  two 
players  of  the  flute  in  London  named  Tscet  and  Florio.  They  de- 
vised  a  new  disposition  of  the  keys  C  and  Cjt  and  confided  the  execu- 
tion of  their  invention  to  Potter.  In  Dr  Arnold's  Ntts  /mtruetioru 
for  (As  (Termors  PlvU  occurs  a  tablature,  the  engraving  of  which 
goes  back  to  the  end  of  the  18th  century,  and  bears  the  following 
title,  "  A  Complete  Drawing  and  Concise  Scale  and  Description  of 
Tacet  and  Florio'a  new  invented  German  Flute,  with  all  the  sddi- 
tionsl  keys  explained."  It  explains  the  use  of  six  keys,— C,  UL 
Df,  F,  G|,  Ai— that  are  not  always  figured,  because  the  employ- 
ment of  so  many  keys  was  at  once  admitted.  TromliU  himself, 
who,  however,  made  flutea  with  nine  keya,— adding  E^,  another  F, 

Df  so  great  a  com  plica 
•  two  keys,  D#  and  Ejs 


and  Ch,  declared  that  he  was  not  in  favour  of  so  great  a  complica- 
tion, and  that  he  preferred  the  flute  with  only  ta 


»  AntooV)  Urcnionl,  Haggle  per  en  ten**  C/irt/o  trmmo,  Vlcro.a,  K?fc 
t»  A»ifiJ>'lK\rr  ir..<  ^WlfcAcr  UnltrrkM  tt»  FUH  ««  tpitlfn.  Lerpele.  17*T. 
Inmpare  Scbllllaa.  Untr.-Luicm.  Lelpalc,  18*5.  n  stcniUl.  I'M. 


Cncnpore  Schilling. 
U  Owbcr,  U*ic*s  <Zr  r»n*.«ii^r,  Lrtptla,  1 780  M 
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with  a  register  foot  joint  and  a  cork  nut-screw  at  the  bead  joint 
This  instrument  met  all  requirements.  He  waa  even  against  the 
use  of  the  keys  for  Cjj  ami  C£,  because  they  altered  the  recognized 
c[uality  of  tone  of  the  instrument.  Whon  Tromlitz  published  hia 
method,  the  family  of  flutes  had  become  modified.  It  compre- 
hended only  the  typical  flute  in  D,  the  flilte  d'eraour  a  minor 
third  lower,  a  "third"  fluto  a  minor  third  higher,  and,  finally, 
the  little  octave  flute. 

While  Tromlitz  was  struggling  in  Germany  with  the  idea  of 
augmenting  the  compass  of  the  fluto  downward*  by  employing  open 
keys  for  Cjl  and  CjL  an  Italian,  Giovanni  Batista  Orazi,1  increased 
the  scale  ol  the  instrument  downwards  by  the  application  of  five 
new  keys,  vir,,  B,  A,  A|>,  and  G.  At  the  same  time  that  he 
produced  this  invention*  he  conceived  the  plugging  of  the  lateral 
holes  by  the  valve  keys  then  recently  invented  by  Potter.  But 
it  was  hardly  possible  to  obtain  a  perfect  plugging  of  seven  lateral 
holes  with  ttir  aid  of  as  many  keys,  for  the  control  of  which  there 
were  only  the  two  little  fingers,  and  therefore  this  invention  of 
Orazi  proved  a  failure. 

In  1803  Frederick  Nolan,'  of  Stratford,  near  London,  conceived 
an  open  key,  the  lever  of  which,  terminating  by  a  ring,  permitted 
the  closing  of  a  lateral  hole  at  the  same  time  the  key  was  being 
scted  upon.  The  combination*  in  this  double  action  is  the  embryo 
of  tbo  mechanism  that  a  little  later  was  to  transform  the  system  of 
th»  flute.  Two  years  liter  Macgregor,*  a  musical-instrument  maker 
iu  London,  constructed  a  bass  flute  an  octave  lower  than  the  ordi- 
nary flute.  The  idea  was  not  new,  ns  is  proved  by  the  existence 
of  the  bass  flute  mentioned  above.  The  defence  between  the  two 
instruments  lies  in  the  mechanism  of  the  keys.  That  employed  by 
Macgregor  consisted  of  a  double  lever,  a  contrivunco  dating  from 
before  the  middle  of  the  18th  century,  of  which  the  application  is 
seen  in  an  oboe  of  large  dimensions  preserved  in  the  National 
Museum  at  Munich.' 

About  1830  the  celebrated  French  flautist  Tttlou  added  two  more 
keys,  those  of  F$  and  Cjfi,  and  a  key,  celled 
to  facilitate  the  accompany- 


de  cadence,"  to  facilitate  the  accompany-       ,J\>  J.*^ 
ing  shakes.  n  «f  jfe  —  f:  —fl 

To  increase  the  number  of  keys,  to  improve    9     ^p.-j  I 


their  system  of  plugging,  and  to  extend  the  i  Y 
scale  of  the  instrument  in  the  lower  region,  tT~ 


— these  had  hitherto  been  the  principal  problems  dealt  with  in 
the  improvement  of  tho  flute.  No  maker,  no  inventor  whose 
Ubburs  we  have  called  attention  to,  had  as  yet  devoted  his  atten- 
tion to  the  rational  division  of  tho  column  of  air  by  means  of  the 
lateral  holes.  In  1831  Theobald  Bochm,  a  Bavarian,  happening  to 
be  in  London,  was  struck  with  the  power  of  toue  the  celebrated 
F.nglish  performer  Charles  Nicholson  drew  from  his  instrument. 
Boehm  learned,  and  not  without  astonishment,  that  his  English 
colleague  obtained  this  result  by  giving  the  lateral  holes  a  much 
greater  diameter  than  was  then  usually  admitted.  About  the 
same  time  Boehm  made  the  acquaintance  of  an  amateur  player 
named  Gordon,  who  had  effected  certain  improvements  ;  he  had 
bo  rod  the  lateral  hole  for  the  lower  E,  and  had  covered  it  with  a 
key,  while  he  had  replaced  the  key  for  F  with  a  ring.  These  innova- 
tions set  Boehm  about' attempting  a  complete  reform  of  the  instru- 
ment.*   He  went  resolutcli 


utcly  to  work,  and  during  the  year  1832  he 
produced  the  new  flute  which  bears  his  name.    This  instrument  is 
distinguished  by  a  new  mechanism  of 
holes  disposed  along  the  tube  in 
Boehm'i  system  hsd  preserve 


ss  well  as  by  larger 
;  progression, 
the  key  of  G#  open  ;  Cochc,'  a 
in  the  Paris  Conservatoire,  assisted  by  Augusta  Buffet 
the  younger,  a  musical-instrument  maker  in  that  city,  modified 
Boehm'i  flute  by  closing  the  G$  with  a  key,  wishing  thus  to  render 
the  new  fingering  more  conformable  to  the  old.  He  thus  added  a 
key,  facilitating  the  shake  upon  Cjj  with  D$,  and  brought  about 
some  other  changes  in  the  instrument  of  less"importance. 

Boehm  had  not,  however,  altered  the  bora  of  the  flute,  which  had 
been  conical  from  the  end  of  tho  17th  century.  In  1846,  however, 
he  made  further  experiments,  and  tho  results  obtained  were  put  in 
practice  by  the  construction  of  a  new  instrument,  of  which  the  body 
was  bored  cylindrical,  but  the  head  was  modified  nt  the  embouchure. 
The  inventor  thus  obtained  a  remarkable  equality  in  the  tones  of 
the  lower  octave,  a  greater  sonorousness,  ana  a  perfect  accuracy  of 
intonation,  by  establishing  the  more  exaot  proportions  which  a 
column  of  air  of  cylindrical  form  permitted. 

The)  priority  of  Boehm's  invention  was  long  contested,  his 
detractors  maintaining  that  the  honour  of  having  reconstructed 
th»  flats  was  due  to  Gordon.    But  sn  impartial  investigation 


ken  up  acnln  In  1819  by  Treslsr  of  Vienna, 
Patent,  No  31M.       •  P. lent.  No.  »». 


*  Sa(/&io  P*r  coftfvlro  4  tui 
batti  d*l  Vulino,  Rome.  17»7. 

*  The  Id**  ol  till*  l«rt«  flute  was 
who  called  li  the  "  panaulnn."  • 

s  Another  specimen,  aliooit  tho  same,  commuted  about  177S,  uid  called 
Bom  do  Musette,"  msjr  bo  seen  in  the  Museum  ol  the  Parts  Conservatoire. 

*  Swo  I'tUr  dtn  ridtmlxiu  umd  dit  ntuiun  Vtrbiturmagm  dturlixn.  Mains, 
1M7;  and  W.  S.  Broedwood,  Am  Euai  on  IS,  Co.unution  of  n<Ut$  oriainallf 
wittm  to  TkoobaJd  Boehm,  puWuW  wltA  (As  addition  of  Cvrrtipondence  and 
ol\f  Ootrsmnl'  Lnnrinn,  ls*J. 

■  trUiooo  do  la  flit,  Ordbutir,  winjwrA  a  la  />««  Boohm,  Parti,  IBM. 


vindicates  the  claim  of  the  former  to  the  invention  of  the  largo 
lateral  holes.*  His  greatest  title  to  fame  is  the  invention  of  the 
mechanism  which  allows  the  production  of  the  eleven  chromatic 
semitones  intermediate  between  the  fundamental  note  and  its  rirst 
harmonic  by  means  of  eleven  holes  so  disposed  that  in  opening 
them  successively  they  shorten  the  column  of  air  in  exact  propor- 
tional quantities.*  Boehm  10  has  published  a  diagram  or  schema  to 
be  adopted  in  determining  the  position  of  the  note-holes  of  wind 
instruments  for  every  given  pitch.  This  diagram  given  the  position 
of  the  intermediate  holes  which  he  had  been  enabled  to  establish  by 
a  rule  of  proportion  based  on  tho  law  of  the  lengths  of  strings. 

The  Roe h u.  (Into,  notwithstanding  tho  high  degree  of  perfection 
it  has  reached,  hat  pot  secured  unanimous  favour  ;  even  now  there 
are  players  who  prefer  the  ordinary  flute.  The  change  of  fingering 
required  for  soiu'j  notes,  the  groat  delicacy  and  liability  to  derange- 
ment of  the  mechanism,  have  something  to  do  with  this.  In  Eng- 
land especially,  the  ordinary  fluto  retains  many  partisans,  thanks  to 
the  improvements  introduced  by  a  clever  player,  Abel  Siccama,  in 
1845."  Ho  bored  the  lateral  holes  of  E  and  A  lower,  and  covered 
them  with  open  keys.  Ho  added  some  keys,  and  made  a  better 
disposition  of  the  other  lateral  holes,  of  which  he  increased  tho 
diameter,  producing  thus  a  sonorousness  almost  equal  to  that  of 
the  Boehm  flute,  while  yet  preserving  the  old  fingering  for  the 
notas  of  the  first  two  octaves.  But  in  spite  of  these  improvements 
the  old  flute  will  not  bear  an  impartial  comparison  with  that  of 
Boehm.  (V.  M.) 

TRANSYLVANIA  (Germ.  Siebmbiirgen),  a  mountain- 
ous principality  (Gross-Fiirstenthum)  forming  the  extreme 
eastern  portion  of  Austria-Hungary,  is  bounded  on  tho 
W.  and  N.  by  Hungary  proper,  on  the  E.  by  Bukowina 
and  Moldavia,  and  on  the  S.  by  Walachia.  Tho  German 
name  is  usually  derived  from  the  seven  principal  fortified 
towns  or  "  burgs "  founded  by  tho  German  colonists, 
though  some  authorities  prefer  to  connect  it  with  the  Zibin 
Mountains  on  tho  south  frontier.  The  Latin  name  appears 
first  after  the  12th  century,  and  signifies  "beyond  the 
woods,"  i.e.,  from  Hungary  ;  the  Magyar  and  Roumanian 
names  (Erdely  and  Ardealu)  both  mean  "  forest-land." 
For  all  political  and  administrative  ends,  and  in  the  official 
statistics  and  returns,  Transylvania  is  now  wholly  incor- 
porated with  Hungary  («7.p.),  and  to  all  intents  and  pur- 
poses is  a  part  of  that  kingdom.  The  principality  has  tho 
form  of  an  irregular  circle,  with  an  area  of  about  21,000 
square  miles,  and  is  on  all  sides  surrounded  by  mountain 
chains,  while  the  interior  is  barred  and  striped  with  lower 
ranges.  On  the  west  or  Hungarian  side  there  are  various 
wide  and  comparatively  easy  passes  into  the  interior,  but  on 
the  east  and  south  frontiers  the  lofty  bounding  mountaius 
present  steep  and  rugged  faces  outwards,  giving  to  Transyl- 
vania the  general  aspect  of  a  huge  natural  fortress.  These 
mountains  are  a  continuation  of  the  Hungarian  and 
Galician  Carpathians  ;  in  fact,  the  mountains  of  Transyl- 
vania may  be  regarded  together  as  forming  the  south- 
eastern main  group  of  the  Carpathian  system.  The 
loftiest  and  most  rugged  peaks  are  on  the  north  and  south 
boundaries.  On  tho  north  the  highest  summit  is  the 
Pietross  (7534  feet),  one  of  the  Rodna  Alps  ;  on  the  south 
are  tbo  Butshetsh  (82G2  feet),  the  Konigstein  (7357  feet), 
and  the  Negoi  (8340  feet).  The  east  is  bounded  by 
several  parallel  chains,  the  highest  peak  in  which  is  the 
Pietrossul  (6910  feet) ;  and  on  the  west  border  the  greatest 
height  is  attained  towards  the  south,  where  several  peaks 
reach  7200  feet.  On  the  west  are  the  Trausylvanian 
Ore  Mountains  (Erzgebirge),  with  tho  curious  Detunata 
("thunder-smit"),  and  the  Bihar  group,  with  its  numerous 
caverns.  Thero  arc  numerous  valleys,  ravines,  and  canons 
in  the  network  of  mountains  coveriug  the  interior  of  the 
i  country,  but  it  is  only  along  the  courses  of  the  principal 
rivers  that  plains  of  any  size  are  found.  The  chief  rivers 
are  the  Aluta  or  Alt,  which  flows  south,  pierces  the 
southern  boundary  mountains  at  the  Rother  Thurm  Pas3, 

•  They  existed  Ions;  before,  however.  In  the  Chinese  7>  and  tho  Japanese  fufc. 
»  Tho  reader  mar  consult  with  advantage  Mr  C.  Welch's  B'tory  ofllu  So*f>m 
Flait  (London,  18*3%  wherein  all  the  documents  relating  to  thii 
cusaioti  have  httn  collected  with  great  IronatUsllty. 
1«  See  the  Knof  »a  (As  Cmitntetun  e/ZIsVai,  already  cited. 
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and  joins  the  Danube,  and  the  Maroe,  to  the  weat>  and  the 
Szaraos,  to  the  north,  both  tributaries  of  the  Theiss,  which 
also  falls  into  the  Danube.  All  these  are  navigable,  and  are 
fed  by  various  tributaries.  Tho  largest  lake  ia  the  Hodoser, 
or  Eeeger  See,  13  miles  long.  Transylvania  abounds  in 
mineral  springs  of  all  kinds,  especially  saline  and  chaly- 
beate. The  climate  is  tolerably  severe :  hot  summers  alter- 
nate with  very  cold  winters ;  but  the  rainfall  is  not  great. 

The  mineral  wealth  of  Transylvania  is  very  considerable.  Gold 
ia  found  in  certain  quantity  in  mines,  aud  it  U  also  "wsshed"  in 
na,  chiefly  by 


i  of  the  streams",  chiefly  by  Gipsies.  The  gold  is  often  found 
in  conjunction  with  tellurium  (first  discovered  in  Transylvania  in 
1782,  and  until  the  present  century  not  found  anywhere  else,  see 
Tellurium).  Silver,  copper,  lead,  and  iron  are  also  worked  to 
some  profit.  Coal  occurs  in  considerable  abundance,  and  it  is 
mined  in  the  Schilthal,  but  the  superabundance  of  timber  has  re- 
tarded its  exploitation.  Hills  largely  formed  of  pure  salt  are  met 
with  here  and  there,  and  there  are  also  very  rich  subterranean 
depositaof  salt,  sometime*  cropping  up  on  the  surface.  Some  of  the 
saline  spring*  also  yield  salt  enough  to  render  their  evaporation 
pro II table.  The  vegetation  of  Transylvania  ia  luxuriant,  except  of 
course  in  the  higher  mountain  tones.  Fruits  abound,  as  apples, 
pears,  peaches,  apricots,  plums,  cherries,  chestnuts,  and  almonds  ; 
mulberries  are  also  cultivated.  The  vine  flourishes  best  in  the 
valley  of  the  Maros.  Agriculture  is  one  of  tho  most  important 
industries,  though  the  available  good  land  ia  by  no  means  fully 
taken  up.  The  chief  crop  ia  maize ;  but  wheat,  rye,  and  other 
grains,  potatoes,  saffron,  hemp,  flax,  and  tobacco  are  also  grown. 
Extensive  forests  clothe  much  of  the  country,  but  are  in  a  some- 
what neglected  condition.  Ou  the  boundary  mountains  the  trees 
are  mainly  coniferous ;  ia  the  interior  oaks.  elms,  beeches,  and 


The  forests  afford  cover  for  many  wild 
foxes,  boars,  and  various  varieties  of  game  are  found,  and  on  some 
of  the  mountains  the  chamois.  There  is  abundant  pasturage  on 
which  excellent  cattle  are  reared ;  and  in  some  districts  buffaloes 
are  bred  for  draught  purposes.  More  important  is  the  breeding  of 
a  sturdy  race  of  horses,  thousands  of  which  are  annually  exported. 
The  mountains  maintain  very  l&rga  flocks  of  sheep,  of  which  two 
kinds  are  distinguished — with  a  fins  short-stapled  and  a  coarse 
long-stapled  wool  respectively.  Silkworms  are  bred,  and  some  silk 
is  spun ;  and  the  export  of  honey  and  wax,  from  both  wild  and 
domestic  bees,  is  not  inconsiderable.  Neither  the  means  of  com- 
munication with  the  external  world  nor  the  manufacturing  industry 
in  Transylvania  is  developed  to  any  important  extent;  the  latter, 
indeed,  has  to  a  certain  extent  gone  back.  The  most  industrious 
and  in  general  the  most  advanced  of  the  population  are  the 
"  Saxons  " ;  and  trade,  the  great  bulk  of  which  is  with  Roumania, 
is  mainly  in  the  bauds  of  Armenians  and  Greeks.  The  chief 
raercial  centres  and  principal  towns  are  " 
Bistritz,  aad  Szamos-Ujvar. 

Perhaps  the  most  interesting  point  in  connexion  with  Transyl- 
vania is  the  variety  of  its  population,  which  in  1880  numbered 
2,094,043  in  alL  Until  1848  the  chief  influence  and  privileges,' as 
well  aa  the  only  political  rights,  were  divided  among  the  three 
"privileged  nations"  of  the  Hungarians,  Szcklera,  and  Saxons. 
The  first  are  the  descendants  of  the  Magyar  conquerors.  The 
■  a,  i.e.,  "guardians,"  chiefly  on  the  east  borders,  settled  in 
Transylvania  to  act  as  guardian*  of  the  frontiers.  The 
i  are  the  posterity  of  the  German  immigrants  brought  by 
King  Geisa  II.  (1141-1101)  from  Flanders  and  the  lower  Rhine  to 
cultivate  and  repeople  his  desolated  territories.  At  first  these  wore 
known  as  Teutonen,  Teutonic!  Hospitea,  and  Flandrcnses,  but  since 
tho  beginning  of  the  13th  century  the  general  name  of  "  Saxons," 
as  tantamount  to  "  Germans,"  has  prevailed  (</.  Saxony,  vol.  xxi. 
p.  351).  The  Hungarians  and  Szeklers  together  number  609,208, 
and  the  Saxons  204,713,  but  by  far  the  most  numerous  element, 
though  long  excluded  from  power  and  political  equality,  is  formed 
by  the  Wahwhians  or  Roumanians,  1,140,611  in  number,  a  mixed 
race,  not  entitled  to  the  descent  which  they  claim  from  the  early 
Roman  colonists  of  Dacia.  Tho  Gipsies  of  Transylvania,  who  are 
heard  of  under  a  voivode  or  prince  of  their  own  in  1417,  are  esti- 
mated at  48,400;  many  of  them  have  abandoned  a  nomadic  life 
and  have  taken  to  agriculture  or  gold-washiug.  Jews,  Armenians, 
Bui  Brians,  Kuthenians,  and  Greeks  are  also  represented  in  the 
medley  of  peoples.  About  70,000  (chiefly  children)  are  returned, 
uncluoed.  as  "not  able  to  speak."  The  Magyars  are  mostly 
Roman  Catholics  or  Unitarians,  tho  Germans  Protestants,  aud  the 
Roumanians  adherents  of  the  Greek  Church. 

Transylvania  formed  part  of  tho  Roman  province  of  Dacia. 
After  the  withdrawal  of  the  Romans  the  country  became  for 
centuries  the  prey  of  the  various  peoples  who  swept  sjtoos  it  ill 
thoir  restless  migrations.  At  the  beginning  of  the  11th  century 
(1004)  Stephen  I.  of  Hungary  maila  himself  master  of  the  land, 
w!ivh  wis  thenceforward  governed  as  an  Hungarian  provinoe  by  a 


voivode.  In  1638  the  voivodo,  John  Zapolya,  succeeded  in  render- 
ing himself  independent,  and  he  and  nis  successors,  who  wsre 
generally  elected  by  the  people,  were  supported  by  the  Turks 
against  the  house  of  Austria,  while  the  difficult  nature  of  their 
country  preserved  them  on  the  other  hand  from  becoming  too 
dependent  on  their  powerful  allies.  After  the  defeat  of  the  Turks 
at  Vienna  in  1683,  their  influence  in  Transylvania  waned,  and  iu 
1609,  by  the  peace  of  Carlowitz,  the  Porte  acknowledged  the 
suzerainty  of  Leopold  I.  of  Austria  over  Transylvania.  By  the  Leo- 
poldine  diploma  of  1691  Leopold  had  guaranteed  the  ancient  rights 
and  laws  of  the  land,  and  united  it  formally  with  the  Hungarian 
crown.  In  1765  Maria  Theresa  made  it  a  grand  principality  (Gross- 
Furstenthum).  Tho  efforts  of  the  Roumanian  inhabitants  to 
secure  recognition  aa  a  fourth  "  nation,"  and  the  opposition  of  the 
nou- Magyar  population  to  a  closer  union  with  Hungary,  led  to 
troubles  and  disagreement  early  in  the  19th  century,  culminating 
iu  bloody  internecine  struggles  in  1848.  In  1849  Transylvania 
was  divided  from  Hungary  by  an  imperial  decree,  and  became  an 
Austrian  crown-laud  ;  but  in  I860  the  old  order  was  renewed, 
and  the  complote  incorporation  with  Hungary  » as  perfected  iu 
1868.  Since  that  time  the  policy  of  the  Hungarian  \*tty  has  on 
the  whole  prevailed,  and  the  Magysrization  of  the  principality  i* 
steadily  being  carried  through,  in  spite  of  the  bitter  protests  and 
discontent  of  both  the  Saxons  anJ  Roumanian*.  An  Hungarian 
university  « as  founded  at  Klauseuburg  in  1872 ;  and  Hungarian  is 
recognized  a*  the  official  language.  (F.  MU.) 

TRAPANI,  a  seaport  of  Italy,  capital  of  the  province 
of  Trapani,  and  an  episcopal  see,  lies  on  the  extreme 
north-west  coast  of  Sicily,  19  miles  to  the  north-north-east 
of  Marsala  and  4  miles  to  the  w  eat-south-west  of  Monte 
St  Oiuliano.    It  lies  on  a  sandy  peninsula  resembling  a 


sickle  (whence  the  name,  from  Bpiwayw),  projecting 
da  the  north.    It  u 


concave  towards  the  north.  It  is  a  place  of 
considerable  enterprise;  the  streets  are,  comparatively 
speaking,  regularly  built  and  well  kept ;  and  the  popula- 
tion are  above  the  overage  iu  industry  and  intelligence. 
Tbs  town  is  still  surrounded  by  a  wall  with  bastions. 
Some  of  the  medimval  houses  are  interesting  architec- 
turally, but  none  of  the  public  buildings  require  special 
notice.  Among  tho  institutions  of  Trapani  may  be  men- 
tioned the  lyceum  (with  natural  history  collection  and 
picture  gallery),  the  gymnasium,  the  technical  and  navi- 
gation schools,  and  the  library.  Some  of  the  churches 
contain  choice  works  of  art.  The  industries  of  the  place 
include  linen  manufacture  and  works  in  coral,  wood,  iron, 
marble,  alabaster,  mother-of-pearl ;  there  are  also  extensive 
salt  lagoons  in  the  immediate  neighbourhood,  and  there 
considerable  traffic  in  salt,  soda,  sulphur,  and  grain.  The 
harbour,  on  the  south-west  aide  of  the  sickle,  ia  sheltered 
by  a  mole  and  protected  by  a  fort  in  the  islet  of  Colum- 
bara ;  it  has  a  lighthouse  at  the  entrance,  and  ia  accessible 
to  vessels  of  about  400  tons.  The  population  in  1881  waa 
32,020. 

Trapani,  the  ancient  Drepanum  or  Drepana,  was  the  seaport  of 
Eryx  (see  Earx  and  Momtb  8am  Giuuano),  and  is  represented 
by  Virgil  as  the  scene  of  the  death  of  Anchiaea,  and  of  the  funeral 
games  celebrated  in  hi*  honour.  Toward*  the  beginning  of  the 
First  Punic  War  (t  260  b.0.)  it  was  made  a  fortress  by  Hamilcar 
Bares,  who  removed  hither  the  greater  number  of  the  inhabitants 
of  Eryx,  the  remainder  being  transferred  in  249.  It  fell  into  the 
hands  of  the  Romans' at  tho  end  of  the  war,  and  does  not  figure 
again  in  ancient  history.  It  appears,  however,  to  have  continued 
to  flouriah  a*  a  commercial  town,  being  mentioned  both  by  Cicero 
aud  by  Pliny.    In  the  Middle  Ages  it  became  a  royal  residence. 

TRAPP1STS.  The  abbey  of  Notre  Dame  de  la  Maisoo- 
Dieu  de  la  Trappe  was  founded  in  1 140  by  Rotrou,  count 
of  Perche,  at  Soligny-Ia-Trappe,  a  village  of  Haut-Perche, 
now  in  the  arrondissement  of  Mortagne,  department  of 
the  One,  so  named  from  the  narrow  gorge  which  forms 
its  entrance,  comparable  to  a  trap-door.  It  was  at  first 
attached  to  the  congregation  of  Savigny,  a  minor  off- 
shoot of  the  order  of  Fontevrault,  but  that  congregation 
was  united  in  1148  to  the  Cistercian  order,  and,  by 
the  special  intervention  of  St  Bernard,  was  affiliated, 
with  all  its  dependencies,  to  his  own  abbey  of  Clairvaux. 
No  mediaeval  monastic  order  fell  more  rapidly  and 
signally  from  the  spirit  of  its  original  institute  than  the 
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Cistercian,  and  La  Trappe  formed  no  exception  to  the 
general  decay.  Indeed,  its  geographical  position  in  a 
district  fiercely  contested  during  tho  long  war  between 
France  and  England  hastened  its  declension,  for  it  was 
several  times  taken  and  pillaged,  while  the  members  of  the 
community,  at  last  compelled  to  break  up  and  disperse, 
returned  at  the  close  of  the  war  with  their  traditions 
interrupted,  their  discipline  relaxed,  and  their  moral  tone 
deteriorated.  Nor  was  this  the  worst.  The  introduction 
of  the  "commendam"  system  into  the  French  Chureh, 
whereby  secular  ecclesiastics  wore  empowered  to  hold 
monastic  benefices  without  residence  or  conformity  to  the 
rule  of  the  society  in  which  they  ranked  as  heads,  wrought 
yet  further  mischief ;  and,  though  tho  Trappists  at  first 
endeavoured  to  resist  Jean  du  Belhy,  the  celebrated 
bishop  of  Paris  (afterwards  cardinal-!. ishop  of  Ostia), 
whom  Francis  I.  nominated  in  1526  as  abbot  commend- 
atory, and  were  upheld  by  the  pope  in  continuing  to  elect 
their  own  abbots,  yet  their  efforts  were  fruitless,  and  Du 
Bellay  was  succeeded  by  a  series  of  titular  abbots,  under 
whoso  nominal  rule  the  estates  of  the  abbey  were  impov- 
erished, the  buildings  suffered  to  fall  into  nearly  total  ruin, 
and  the  conduct  of  tho  monks  became  a  public  scandal. 
In  fact,  the  community  was  broken  up,  the  dismantled 
monastic  buildings  were  abandoned  to  a  few  domestics  and 
thoir  families,  and  the  scattered  Trappists  seldom  reas- 
sembled save  for  hunting  parties  and  similar  amusements. 
Such  was  the  condition  of  things  when  a  reformer  aroso 
in  the  person  of  one  of  those  very  abbots  commendatory 
who  had  been  the  ruin  of  the  institute. 

Arniand  Jean  HouthiHior  do  Ranee,  second  Ron  of  Denis 
Bouthillier  de  Ranee  and  Charlotte  Joly  his  wife,  .was 
bom  in  Paris  on  January  9,  1G2G.  By  his  father's  side 
he  was  Bprung  from  a  patrician  family  of  Breton  origin 
long  settled  in  Normandy  ;  by  his  mothers  he  was  con- 
nected with  powerful  members  of  tho  official  hierarchy. 
His  near  kindred  were  wealthy,  titled,  and  highly  placed 
in  the  magistracy,  the  army,  and  the  dignities  of  the 
church  ;  while  the  fact  that  Cardinal  Richelieu  was  one  of 
his  sponsors  and  gavo  him  his  own  fore  names  sufficiently 
attests  the  political  influence  just  then  at  their  disposal. 
Tho  child  showed  early  tokens  of  considerable  abilities, 
and  was  intrusted  by  his»  father  to  accomplished  tutors, 
under  whom  he  made  rapid  progress.  He  was  originally 
intcnuvd  to  enter  the  order  of  tho  Knights  of  Malta,  but 
the  difth  of  his  elder  brother  in  1637,  after  a  long  illness, 
changed  his  father's  plans,  and  the  child  (who  had  been 
tortured  in  1635  by  way  of  precaution  against  such  a 
contingency)  was  at  onco  put  iu  possession  of  the  various 
benefices  which  had  been  secured  for  his  elder;  so  that, 
while  still  under  eleven  years  of  age,  ho  was  canon  of 
Notre  Dame  de  Paris,  abbot  of  La  Trappe,  of  Notro  Dame 
du  Val,  and  of  St  Symphorian  of  Bcauvaia,  and  prior  of 
Boulogne,  near  Chambord,  and  of  St  Clemcntin,  in  Poitou. 
fn  1642  ho  was  sent  to  the  College  d'Harcourt,  where  ho 
began  the  usual  course  of  philosophy,  but  addicted  himself 
almost  at  once  to- the  then  popular  study  of  judicial  astro- 
logy, which  he  soon  forsook  for  the  cognate  delusion  of 
alchemy.  Nevertheless,  he  distinguished  himself  in  the 
more  accredited  studies  of  the  college,  and  graduated  as 
M.A.  in  1644.  Tt  was  then  usual  for  Parisian  students  in 
theology  to  attend  tho  course  of  lectures  delivered  at  the 
Sorbonne,  but  De  Ranee  preferred  to  return  home  and 
pursue  his  theological  studies  under  private  instruction. 
He  was  ordained  deacon  in  1C IS,  and,  being  in  tho  hey- 
day of  youth,  with  high  spirits  and  popular  manners,  fell 
readily  into  tho  dissipations  of  tho  time,  leading  a  very 
irregular  life,  yet  not  so  as  to  forfeit  tho  goodwill  of  even 
his  stricter  acquaintii',<-<-.  He  "as  ordained  priest  in  1651, 
but  made  no  alteration  jn  his  habits,  and  yet  so  far  k*wt 


up  his  studies  that,  wnen  examined  in  1652  for  his  licence 
as  bachelor  in  theology,  he  came  out  at  the  head  of  the 
candidates,  while  the  famous  Bossuet  ranked  only  as  third. 
In  1653  he  lost  his  father,  who  bequeathed  property  to 
him  which  doubled  his  already  largo  income,  and  in  1654 
he  graduated  as  doctor  of  divinity,  when  his  uncle,  the 
archbishop  of  Tours,  made  him  one  of  his  archdeacons, 
hinting  that  this  preferment  would  bo  merely  the  prelim- 
inary of  a  mitre.  He  never  so  much  as  pretended  to 
i  discharge  the  duties  of  his  new  office,  but  spent  his  time 
I  amusing  himself  at  his  chateau  of  Vcretz  ;  in  despite  of 
which  his  undo  nominated  him  as  deputy  from  the 
diocese  of  Tours  to  tho  general  assembly  of  the  French 
clergy  convoked  by  the  king  in  1655  to  discuss-  the  ' 
Janscnist  controversy.  The  chief  matter  of  interest  in 
this  connexion  is  that  he  was  one  of  the  minority  of  65 
doctors  of  the  Sorbonno  who  refused  to  vote,  with  the 
majority  of  127,  a  censure  upon  the  Janscnist  leader 
Arnnuld,  though  he  took  part  later  against  that  school. 
The  sudden  "death  of  the  duchess  of  Rohan-Montbazon, 
with  whom  ho  was  intimate,  and  whoso  relations  with  him 
were  the  subject  of  much  hostile  comment,  is  said  to  have 
been  the  first  great  shock  which  began  the  process  of 
change  in  his  views  of  life  and  duty.  A  story,  which  was 
first  given  currency  in  an  anonymous  account  of  his  con- 
version published  at  Cologne  in  1668,  much  heightens  this 
by  alleging  that  De  Ranee  arrived  at  the  duchess's  housto 
unaware  of  her  death,  and  went  direct  to  lier  apartment 
without  being  warned  by  tho  servants  only  to  rind  her 
head  lying  apart  from  her  decapitated  body,  having  been 
cut  off  because  tho  coffin  was  too  short  and  there  was  no 
time  to  procure  another.  Tho  truth  of  this  story  (itself 
containing  several  improbable  incidents)  was  promptly 
denied  by  Maupeou,  the  earliest  of  Do  Ranee's  biogra- 
phers, and  has  been  rejected  by  Baylc  and  St  Simon, 
though  accepted  by  La  Harpo  and  Voltaire.  What  is  cer- 
tain is  that  the  alteration  in  his  habits  nearly  synchronizes 
with  the  death  of  Madame  de  Montbazon,  and  that  tho 
years  1657,'  1658,  and  1659  were  mainly  spent  in  solitary 
studies  or  in  visits  to  tho  monasteries  of  which  he  was 
titular  head,  varied  by  conferences  with  eminent  ecclesi- 
astics whoso  advice  he  sought,  while  in  1660  the  death 
of  the  duke  of  Orleans,  whose  chief  almoner  he  was, 
appears  to  have  given  the  final  direction  to  his  thoughts, 
though  it  was  not  for  some  years  that  ho  carried  out  his 
new  plans  to  tho  full.  His  first  resolution  was  to  sell 
his  patrimony  and  resign  his  benefices,  and  in  1662  ho 
Actually  sold  his  chateau  of  Vcretz,  made  over  two  man- 
sions in  Paris  to  tho  hofel-dieu,  and  obtained  permission 
to  transfer  all  his  abbeys  except  Boulogne  and  La  Trappe 
to  resident  heads  chosen  by  himself.  His  canonry  of  Notre 
Dame  had  been  resigned  so  far  back  as  1653  because  of 
some  difficulty  about  residence.  After  making  provision 
for  family  claims,  and  retaining  a  comparatively  small  sum 
for  the  repair  of  Boulogne  and  La  Trappe,  ho  distributed 
the  remainder  of  his  property  to  the  poor.  In  1662  ho 
visited  Li  Trappe,  which  lie  found  in  a  deplorablo  condi- 
tion, and  the  few  resident  monks  so  indisposed  to  listen 
to  his  projects  of  reform  that  they  threatened  to  murder 
him  and  throw  his  body  into  the  abbey  ponds.  In  his 
turn  he  threatened  them  with  the  king's  direct  interfer- 
ence, and  such  was  the  terror  of  Louis  XIV. 's  name  that 
they  at  once  submitted,  and  consented  to  retire  upon  tho 
payment  of  a  modcrato  pension  ;  whereupon  De  Ranee 
(  filled  their  places  in  1G63  with  monks  of  the  strict 
I  Cistercian  observance,  and  carefully  repaired  the  monastic 
buildings  there  and  at  Boulogne.  In  that  same  year  ha 
finajly  decided  to  enter  the  monastic  life,  and  began  his 
noviciate  at  tho  Cistercian  abbey  of  Perseignc  in  Maine, 
assuming,  on  his -profession  in  '664.  the  actual  headship 
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of  the  Abbey  of  La  Trappe,  whose  nominal  abbot  he  had 
been  for  nearly  thirty  years.  Associating  himself  with 
other  personages  who  desired  to  revive  the  Cistercian  dis- 
cipline, he  made  two  journeys  to  Rome  to  obtain  papal 
sanction  for  their  plana,  and  after  considerable  delay  a 
brief  was  procured  from  Alexander  VII.  authorizing  the 
abbot  of  Citeaux,  as  general  of  the  Cistercians,  to  hold  a 
grand  chapter  of  the  order  to  discuss  the  proposed  reforms, 
which  actually  did  meet  in  1667.  But  De  Ranee's  ideas 
went  much  beyond  the  mere  re-establishment  of  the  strict 
observance ;  and,  though  he  judged  some  details  of  the 
original  rule  unsuited  to  his  own  day,  and  blended  with  it 
somo  particulars  borrowed  from  the  Benedictine  rule,  yet 
he  was  so  far  from  diminishing  its  general  austerity  that 
he  added  to  the  protracted  fasts,  the  total  abstinence 
from  flesh-meat,  fish,  eggs,  and  wine,  tho  laborious  manual 
occupations,  the  hard. beds,  and  the  severe  asceticism,  even 
in  tho  church  services,  which  made  part  of  the  original 
rule,  also  the  obligation  of  perpetual  silence,  save  at  prayers 
(to  which  eleven  hours  daily  are  devoted),  and  save  also 
the  "  Memento  moif  with  which  the  Trappists  greet  each 
other  on  first  meeting,  which  is  the  distinguishing  feature 
of  La  Trappe,  a  rule  from  which  none  are  dispensed  Rave 
the  abbot  and  the  guest-master,  as  obliged  to  hold  some 
degree  of  intercourse  with  outsiders ;  and  he  further  or- 
dained that  each  monk  should  spend  some  time  each  even- 
ing digging  his  own  grave,  and  should  sleep  on  straw  in 
his  coffin  for  a  bed.  These  austerities,  though  cheerfully 
embraced  by  the  monks  of  La  Trappe,  and  attracting 
enthusiasts  from  without,  were  far  from  being  approved 
generally,  even  in  the  Cistercian  order  itself,  and,  when  a 
decree  was  issued  by  the  council  of  state  in  1675  giving 
tho  abbot  of  Citeaux  absolute  authority  over  all  Cistercians 
of  the  strict  observance,  De  Raced  took  alarm,  and,  think- 
ing it  possible  that  an  attempt  might  be  made  to  mitigate 
the  severities  he  had  introduced  (particularly  as  the  mor- 
tality amongst  the  members  of  his  society  had  been  very 
large,  and  was  currently  attributed  to  insufficient  nutri- 
ment), induced  them  to  renew  their  vows  and  to  pledge 
themselves  against  the  admission  of  any  relaxations.  Nor 
was  he  content  with  opposing  this  kind  of  resistance  to 
the  bishops,  abbots,  and  others  who  remonstrated  with 
him  upon  the  subject,  but  he  also  took  up  his  pon  in 
defence  of  his  views*  and  published  in  1683  his  treatise 
De  la  Sainteti  et  de*  Devoirs  de  la  Vie  itonatiique,  which 
involved  him  in  much  controversy,  notably  with  the 
learned  Benedictine  Mabillon,  who  replied  to  bim  in  bis 
well-known  work  TraiU  dee  Etude t  Monadiquet,  published 
in  1691.  Advancing  years  and  unremitting  asceticism 
told  even  on  the  strong  constitution  of  De  Ranee,  and  he 
found  himself  unablo  to  take  his  share  of  the  manual 
labours  of  the  house,  or  even  to  be  present  in  chapter,  so 
that  in  1695  he  felt  obliged  to  resign  the  abbacy,  and  pro- 
cured the  nomination  of  the  prior  Zosimus  to  succeed  him, 
but  be  died  before  the  arrival  of  the  bulls  for  his  instal- 
lation, and  Dom  Francis-Armand  was  substituted  in  his 
room,  and  inducted  into  office  in  1696.  Ho  proved  a 
failure  as  a  ruler,  and  La  Trappe  broke  up  into  two  fac- 
tions during  bis  headship,  some  holding  to  him  and 
others  to  De  Ranc£,  till  tho  new  abbot  resigned  in  a  fit  of 
disgust  of  which  he  soon  repented,  but  could  not  succeed 
in  recalling  his  abdication.  Dom  Jacques  de  la  Tour,  a 
man  in  sympathy  with  De  Rancd,  was  then  nominated  by 
the  crown,  and  while  he  was  still  abbot  De  Ranee  died, 
on  October  20,  1700,  in  the  seventy-fifth  year  of  his  age. 

De  Ranee'  was  a  tolerably  copious  author,  though  most 
of  his  writings  were  little  more  than  occasional  pamphlets 
suggested  by  the  controversies  in  which  he  was  engaged, 
short  devotional  treatises,  and  notices  of  deceased  members 
of  his  community,  but  his  reputation  for  ability  and  scholar- 


ship was  never  contested.  He  was  a  successful  admini 
strator,  and,  though  the  extreme  severity  of  his  institute 
resulted  in  the  failure  of  fully  six-sevenths  r>t  the  postu- 
lants who  presented  themselves,  he  gathered  round  him 
during  his  government  of  the  abbey  no  fewer  than  three 
hundred  ascetics,  French,  Belgians,  German*,  Italians,  and 
Irishmen,  one-third  of  whom  were  drawn  from  less  austtro 
communities  or  from  the  ranks  of  the  parochial  clergy  and 
candidates  for  the  priesthood  Of  lay  outsiders  who  joined 
him,  the  largest  proportion  consisted  of  rural  artisans  and 
labourers,  and  of  soldiers,  from  officer  to  private  (a  class 
for  which  La  Trappe  has  always  continued  to  have  attrac- 
tions), with  a  small  sprinkling  of  the  legal  profession  ; 
while  two  physicians  and  a  single  tradesman  complete  the 
tale  of  those  who  persevered  out  of  the  two  thousand  or 
so  who  presented  themselves.  No  daughter  housca  were 
founded  from  La  Trappe  during  De  Ranee's  life,  for,  though 
he  was  ready  enough  to  send  some  of  his  monks  for  a  time 
or  even  permanently  to  revive  the  Cistercian  discipline  in 
other  monasteries,  he  was  opposed  on  principle  to  every 
scheme  which  tended  to  drain  the  resources  of  La  Trappe 
itself,  and  it  was  not  till  1705  that  the  first  offshoot  of  tho 
Trappists  was  planted  at  Buon-Solazzo,  near  Florence,  at 
the  solicitation  of  Cosmo  III.,  grand-duke  of  Tuscany. 

No  remarkable  events  occurred  in  connexion  with  La 
Trappe  till  the  French  Revolution,  when  the  order  was 
included  in  the  general  suppression  of  monastic  societies 
by  the  Constituent  Assembly  in  1790.  Even  then  the  high 
character  borne  by  La  Trappe,  and  honourably  distin- 
guishing it  from  too  many  monasteries  at  that  time,  seemed 
likely  to  exempt  it  from  the  common  fate,  and  great  efforts 
were  made  to  obtain  its  exclusion  from  the  ojxsration  of 
the  decree.  A  petition  addressed  by  the  Trappists  to  the 
National  Assembly  was  referred  to  the' council-general  of 
the  department  of  the  Orne  at  Alencon,  which  reported 
against  it  to  tho  ecclesiastical  committee  of  the  assembly, 
though  admitting  that  all  the  local  municipalities  which 
they  had  consulted  were  in  favour  of  sparing  the  abbey. 
Dom  Augustin  (Louis  Henri  L'Estrange),  at  that  time 
master  of  the  novices,  foreseeing  tho  result  of  the  inquiry, 
went  to  Switzerland  to  provide  a  refuge  for  the  brethren, 
and  obtained  permission  from  the  authorities  of  canton 
Freiburg  to  take  possession  of  Val-Sainte,  an  unoccupied 
Cistercian  monastery,  and  to  bring  no  more  than  twenty- 
five  persons  thither.  This  necessitated  leaving  more  than 
a  hundred  at  La  Trappe  to  await  the  coming  storm,  which 
burst  upon  Trinity  Sunday,  June  3,  1792,  when  com- 
missioners seized  all  the  movable  goods  schednled  in  their  * 
inventory,  and  compelled  the  inmates  to  disperse.  Some 
betook  themselves  to  Soleure ;  a  few  retired  singly  into 
private  dwellings  ;  but  various  groups  set  out  together  to 
found  colonies  in  Spain,  Germany,  England,  and  Canada  ; 
while  the  earlier  Swiss  and  Tyrolese  houses  were  compelled 
to  break  up  and  seek  refuge  elsewhere  from  the  French 
invaders.  But  amidst  all  difficulties  and  discouragements 
tho  order  not  merely  maintained  itself,  but  grew  and 
strengthened,  and  in  1808  ventured  to  plant  anew  two 
houses  in  France  itself.  This  same  year,  however,  saw  the 
division  of  the  order  into  two  congregations,  because  tho 
Trappists  of  Darfeld,  under  their  prior  Eugene  de  Prade, 
resisted  what  they  considered  to  be  the  excessive  demands 
made  upon  them  by  the  abbot  of  the  order,  that  very 
L'Estrange  who  had  led  out  the  colony  of  Val-Sainte  (and 
who  had  been  constituted  its  head,  and  that  of  the  whole 
society,  by  a  brief  of  Pius  VI.  in  1794),  and  the  dispute 
was  appealed  to  Rome,  with  the  result  that  in  June  1808 
judgment  was  given  against  L'Estrange,  and  Darfeld  was 
erected  into  an  independent  abbey  under  De  Prade  as 
abbot,  and  subjected  to  the  jurisdiction  of  the  bishop  of 
Munster.    Nearly  every  Trappist  house  at  this  date.waa 
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within  Napoleon's  dominions,  and,  as  the  order  sided  with 
tho  pope  against  the  emperor,  the  latter  expelled  its  monks 
f--oin  all  monasteries  in  tho  empire,  and  imprisoned  not  a 
feu  of  them.  With  his  fall  they  revived  again,  and  ob- 
tained permission  to  return  to  France,  whither  between 
1814  and  1825  they  drifted  back  from  most  of  their  places 
of  exile,  though  1450  were  expelled  anew  in  1880  under 
the  operation  of  the  Ferry  laws.  La  Trappe  itself  was 
repurchased  by  L'Eatrange,  and  became  once  more  the 
mother  house,  while  there  are  fifteen  other  French  mon- 
asteries of  the  order,  four  Belgian,  two  Englinh  (Mount  St 
Rernard,  Leicestershire,  and  Stape  Hill,  Dorset),  two  in 
Ireland,  one  each  in  Germany,  Savoy,  and  Algiers,  two  in 
Italy,  two  (Ccthscmano  in  Kentucky  and  New  Melleray 
in  Iowa)  in  the  United  States,  and  one  originally  settled 
in  Pennsylvania,  but  now  at  Tracadie  in  Nova  Scotia.  An 
order  of  Trappistine  nuns  was  founded  by  Dom  Augustin 
in  1 827,  and  has  nine  French  houses  and  one  English.  The 
total  numbers  are  computed  at  3000  members  of  both  sexes. 

Tho  bibliography  relating  to  Dc  Ranee  and  the  Trappista  is 
copious,  ami  the  following  list  is  sot  exhaustive.  8avary  (Bishop 
of  Seez),  Jmago  11  F.  Dom.  Arm.  Joan,  le  Boidhillicr  de  /iancd, 
Abbatii  dc  Trapya,  1701 ;  Maupeou,  VU  de  if.  rAbbi  de  la  Trappe, 
I'.ris,  1702;  Marsollier.  Vitdt  CAbU  Bonlhillicr  de  llaud,  Paris, 
1702;  La  Nain  (brother  of  Tilleraont),  l  ie  de  U  BcvlhilHcr  cte 
Jinnee",  AhUct  IH/orinaUurde  la  Trappe,  Rt-uen.  1715 ;  Inguiinbert, 
(•Vnminnj  Character  D.  Arm.  Joannis  Btitlitieri  llnnctei,  Rome, 
1718;  Charles  Butler,  "Life  of  De  Kanee,"  Miscellanies,  vol.  iii., 
London,  1817 ;  Dubois,  UMoire  de  T  Abbi  De  Ranei  it  dtta  JU/onne, 
2  voK,  Paris,  1866;  Felibien,  Description  de  la  Trappe,  Paris, 
1<*>72;  Hclyot  and  Badiche,  Histoire  des  Ordres  HcligUux,  art.."  La 
Trappe,"  Paris,  1859 ;  WeUer  and  Velte, Kirthrnlutcon,  art. "Trap- 
listen,"  Freiburg,  184B.  (R.  F.  L.) 

TRAS-OS-MONTES  (it.,  "Behind  the  Mountains")  is 
the  north-east  frontier  province  of  Portugal,  situated  on  the 
other  side  of  the  Sorra  de  Mario  from  Oporto.  On  the 
W.  it  is  bounded  by  Entre  Minho  e  Donro,  and  on  the  S. 
by  Beira.  The  area  is  42C0  square  miles,  and  the  popula- 
tion increased  from  393,279  in  1878  to  396,676  in  1881. 
Physically  the  province  is  a  mountainous  plateau,  the  most 
elevated  in  Portugal,  and  characterized  by  the  picturesque- 
ness  and  wildncss  of  its  scenery.  Monto  Zinho  reaches  a 
height  of  7445  feet  Vast  tracts  are  covered  with  heath ; 
but  in  certain  parts  the  soil  is  fertile,  and  the  rich  wine- 
growing district  on  the  upper  Douro  (Alto  Douro)  is  the 
native  couutry  of  port  Silk-growing  is  also  carried  on ; 
and  wheat,  rye,  hemp,  and  flax  appear  ojnong  the  exports. 
The  province  is  divided  into  the  two  administrative  dis- 
tricts of  Villa  Real  and  Broganza.  Besides  the  two  towns 
thus  named,  two  only,  Chaves  and  Mirando  do  Douro.  are 
of  any  considerable  size. 

TRAVANCORE,  a  native  state  in  Madras  presidency, 
India,  between  8*  4'  and  10'  ?2'  N.  lat.  and  between  76* 
12'  and  77*  38'  E.  long.,  with  an  area  of  6730  6quare  miles. 
It  is  bounded  on  the  N.  by  the  native  state  of  Cochin, 
on  the  E.  by  the  British  districts  of  Madura  and  TinneVelli, 
and  on  the  S.  and  W.  by  the  Indian  Ocean.  This  state 
is  described  as  one  of  the  most  picturesque  portions  of 
southern  India.  Its  most  marked  physical  feature  is 
furnished  by  the  Western  Ghats,  which  rise  to  an  elevation 
of  8000  feet  and  are  clothed  with  magnificent  primeval 
forest ;  they  throw  out  spurs  towards  the  coast,  along 
which  there  is  a  belt  of  flat  country  of  about  10  miles  in 
width,  covered  with  an  almost  unbroken  mass  of  cocoa- 
nut  and  areca  paltps,  which  to  a  great  extent  constitute 
the  wealth  of  the  country.  Tho  whole  surface  is  undulat- 
ing, and  presents  a  series  of  hills  and  valleys  traversed 
from  east  to  west  by  many  rivers,  the  floods  of  which, 
arrested  by  the  peculiar  action  of  the  Arabian  Sea  on  the 
coast,  spread  themselves  out  into  lagoons  or  backwaters, 
connected  here  and  there  by  artificial  canals,  and  forming 
an  inland  line  of  smooth-water  communication  for  nearly 


the  whole  length  of  the  coast.  The  chief  river  is  the 
Pc  iyar.  which  is  navigable  for  60  miles;  other  important 
rivers  are  tho  Pambai  and  its  tributary  the  Achinkoi),  tho 
Kallada,  and  the  Western  TAmbreparni.  Iron  is  abundant. 
Elephants  arc  numerous,  and  tigers,  leopards,  bears,  bison, 
elk,  and  various  kinds  of  doer  abound  in  the  forests.  The 
state  possesses  some  good  roads,  and,  on  the  whole,  internal 
communication  is  tolerably  complete.  Travancore  has  an 
abundant  rainfall,  with  every  variety  of  climate  and 
temperature. 

In  1881  tha  population"  of  Travancore  was  found  to  nnmbcr 
2,401.158  (mules  1,197,134,  females  >,204,O24),  of  whom  1,755,010 
were  Hindu>,146\909  Mohammedans,  and  408,542  Christians.  The 
"chief  towns  are  TiuvandiiI'M  (?.r.),  tho  capital,  Aleppi,  tho  com- 
mercial centre  and  chief  seaport  of  the  state,  and  Qut'on,  another 
seaport  and  military  headquarters.  Among  tho  priuci jml  articles 
which  the  state  produces  are  rice,  cocoa-nut  palm,  pepper,  airca- 
nnt,  cardamoms,  tamarind,  coffee,  timber,  ice.  Tho  manufactures 
comprise  cocoa-nut,  gingclly,  lemon-gross,  and  laurel  oils,  jaggery 
and  molasses,  salt,  arrack,  cotton  cloths  aud  yarns,  pottery,  and 
coir  yarn,  rope,  and  matting.  Its  revenue  iii  1864-85  was  <*ti-. 
mated  at  £810,548.  Travancore  stato  is  in  aulwidiary  alliance  w  ith 
the  British  Government,  to  which  it  nays  a  tributo  of  £60,000  a 
year.  It  is  one  of  the  few  states  which  have  never  turned  ngaiu»t 
the  British.  Under  the  enlightened  rule  of  tlio  late  maharajuli  tho 
country  made  great  progress,  and  it  now  stands  very  high  among 
native  states.  It  is  free  from  debt,  and  has  a  surplus  of  -revenue 
ovor  expenditure.  The  sovereignty  as  well  as  tho  inheritance  of 
property  passes  in  tbe  female  line. 

TRAWLING.    Sec  Fisheries. 

TREASON.  The  law  which  punishes  treason  is  a 
necessary  consequence  of  the  idea  of  a  state,  and  is  essen- 
tial to  the  existence  of  tho  state.  Most,  if  not  all,  nations 
have  accordingly,  at  an  early  period  of  their  history,  made 
provision  by  legislation  or  otherwise  for  the  punishment 
of  those  offences  against  public  order  which  consist  in 
more  or  less  direct  attacks  upon  the  safety  of  the  state  or 
its  chief.  The  principle  is  universal;  it  is  the  applica- 
tion of  the  principle  which  leads  to  differences  of  opinion. 
What  would  have  been  a  capital  crime  at  Rome  under 
Tiberius  may  be  no  offence  at  all  in  England.  It  is  to  tho 
advantage  of  both  the  state  and  the  citizen  that  what  is 
treason  and  what  is  not  should  be  clearly  defined,  so  that 
as  little  as  possible  discretionary  power,  apt  to  be  strained 
in  times  of  popular  excitement,  should  be  left  to  the 
judicial  or  executive  authorities.  The  importance  of  this 
was  seen  by  Montesquieu.  Vagueness  in  the  crime  of 
treason,  says  he,  is  sufficient  to  make  the  government 
degenerate  into  despotism.1  At  the-samo  time, 'it  may  be 
observed  that  despotic  Governments  have  not  always  left 
the  crime  undefined.  The  object  of  Henry  VIII.,  for 
instance,  was  rather  to  define  it  as  closely  as  possible  by 
making  certain  acts  treason  which  would  not  have  been  so 
without  Buch  definition.  In  both  ancient  and  modern 
history  treason  has  generally  been  a  crime  prosecuted  by 
exceptional  procedure,  and  visited  with  afflictive  as  dis- 
tinguished from  ritnple  punishments  (to  use  the  termino- 
logy of  Bentham). 

In  Roman  law  the  offences  originally  falling  under  the 
head  of  treason  were  almost  exclusively  those  committed 
in  military  service,  such  as  in  England  would  be  dealt 
with  under  the  Army  Act.  The  very  name  jwdueltio,  the 
name  of  the  crime  in  the  older  Itoman  law,  U  a  proof  of 
this.  PtnlwUti  were,' strictly,  public  enemies  who  bore 
arms  against  the  state ;  and  traitors  were  regarded  as 
having  no  more  rights  than  public  enemies.  The  Twelve 
Tables  made  it  punishable  with  death  to  communicate  with 
the  enemy  or  to  betray  a  citizen  to  tho  enemy.  Other 


inds  of  pert 


punished  by  interdiction  of  fire 


and  water.  The  crime  was  tried  before  a  special  tribunal, 
the  duumviri  perduelliottis,  perhaps  the  earliest  permanent 
criminal  court  existing  at  Rome.    At  a  later  periodthe 


'  Etprii  dee  Leu.  ok,  xil.  e,  7. 
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name  of  perduellio  gave  place  to  that  of  leua  jpajes{<u, 
dcpiinula  or  m inula  majtita*,  or  simply  majettat.  The  lex 
Julia  majestatis,  to  which  the  date  of  48  B.C.  has  been 
conjecturally  assigned,  continued  to  bo  the  basis  of  the 
Roman  law  pf  treason  until  the  latest  period  of  tho  empire. 
The  original  text  of  the  law  appears  to  have  still  dealt 
with  what  were  chiefly  military  offences,  such  as  sending 
letters  or  messages  .to  the  enemy,  giving  up  a  standard 
or  fortress,  and  desertion.  With  tho  empire  the  law  of 
majfstas  received  an  enormous  development,  mainly  in  the 
reign  of  Tiberius,  and  led  to  the  rise  of  a  class  of  pro- 
fessional informers,  called  delalores.1  The  conception  of 
the  emperor  as  divine 2  had  much  to  do  with  this.  It 
became  a  maxim  that  treason  was  next  to  sacrilege  8  in 
gravity.  The  law  as  it  existed  in  the  time  of  Justinian  is 
contained  chiefly  in  the  titles  of  the  Digest*  and  Code6 
"Ad  legem  Juliam  nu\je»tatu."  The  definition  given  in  the 
Digest  (taken  from  Ulpian)  is  this :  "majestatis  crimen  illud 
est  quod  ad  versus  populum  Romanun  vel  adversus  securi- 
tatera  ejus  cotnmittitur."  Of  treasons  other  than  military 
offences,  some  of  the  more  noticeable  were  the  raising  of 
an  army  or  levying  war  without  the  command  of  the 
emperor,  the  questioning  of  the  emperor's  choice  of  a  suc- 
cessor, the  murder  of  (or  conspiracy  to  murder)  hostages 
or  certain  magistrates  of  high  rank,  the  occupation  of  public 
places,  the  meeting  within  the  city  of  persons  hostile  to 
the  state  with  weapons  or  stones,  incitement  to  sedition 
or  administration  of  unlawful  oaths,  release  of  prisoners 
justly  confined,  falsification  of  public  documents,  and 
failure  of  a  provincial  governor  to  q-jifc  his  province  at 
the  expiration  of  his  office  or  to  deliver  his  army  to  his 
successor.  The  intention  {voluntas)  was  punishable  as 
much  as  an  overt  act  (tfectvs).*  The  reported  opinions  as 
to  what  was  not  treason  show  the  lengths  to  which  the 
theory  of  treason  must  haws  been  carried  by  at  least  some 
person  in  authority.  It  was  not  treason  to  repair  a  statue 
of  the  emperor  which  had  decayed  from  age,  to  hit  such  a 
statue  with  a  stone  thrown  by  chance,  to  melt  down  such 
a  statue  if  unconsecrated,  to  use  mere  verbal  insults 
against  tho  emperor,  to  fail  in  keeping  an  oath  sworn  by 
the  emperor,  or  to  decide  a  case  contrary  to  an  imperial 
constitution.  Treason  was  one  of  the  "  publics  judicia,"  Le., 
one  of  those  crimes  in  which  any  citizen  was  entitled  to 
prosecute.  The  law  went  further  than  this,  and  deprived 
tho  accused  in  a  charge  of  treason  of  his  ordinary  remedy 
for  malicious  prosecution.  It  also  took  from  him  the 
privilego  (which  those  accused  of  bther  crimes  generally 
possessed)  from  accusation  by  women  or  infamous  persons, 
from  liability  to  be  put  to  the  torture,  and  from  having 
his  slaves  tortured  against  him  (see  Torture).  The 
punishment  from  the  time  of  Tiberius  was  death  (usually 
by  beheading)7  and  confiscation  of  property,  coupled  with 
complete  civil  disability.  A  traitor  could  not  make  a  will 
or  a  gift  or  emancipate  a  slave.  Even  the  death  of  the 
accused,  if  guilty  ot  treason  of  the  gravest  kind,  such  as 
levying  war  against  the  state,  did  not  extinguish  the 
charge,  but  the  memory  of  the  deceased  became  infamous, 
and  liis  property  was  forfeited  as  though  he  had  been  con- 
victed in  his  lifetime.   

»  See  Meriv.de,  Mist,  e/  the  Ramans  under  tie  Empire,  to'  liL 
p.  467,  vol.  v.  p.  141.  • 

*  "  Principe*  irnttar  deorom  wt"  are  the  word*  of  Tacitus. 

*  This  crime  waa  called  Imm  majtaiat  A  tuna  in  later  law. 
«  xlviil.  4.  •  ix.  8. 

*  A  similar  provlaion  was  contained  in  the  Golden  Ball  of  Charles 
IV.  c.  24.  In  English  law,  with  the  one  exception  of  a  statute  of 
Richard  It.  (21  Ric  II.  c  3)  repealed  In  the  first  year  of  Henry  IV., 
an  ovirt  act  he*  alweye  been  neceeenry.  The  difficulty  of  proving  a 
mere  intention  ia  obvious.  In  French  and  German  law  the  overt  act 
(attentat  or  Unlfrnthmen)  Is  a*  indispensable  aa  in  English. 

f  To  hsrbour  a  fugitive  enemy  waa  punishable  only  by  deportation, 
T>ig.,  xlriil.  1».  40. 


The  Jaw  of  England  corresponds  to  a  considcron:^ 
extent  with  Roman  law;  in  fact,  treason  ia  made  by 
Blackstone  the  equivalent  of  the  crimen  leette  majestatis. 
The  history  of  the  crime  in  the  two  systems  agrees  in  this 
that  in  both  the  law  was  settled  by  legislation  at  a  com- 
paratively early  periock  and  subsequently  developed  by 
judicial  construction.  In  both,  too,  there  were  exceptional 
features  distinguishing  this  crime  from  other  offences.8 
For  instance,  at  common  law  treason  was  not  bailable 
(except  by  the  Queen's  Bench)  or  clergyable,  could  not  be 
cleared  by  sanctuary,  and  did  not  admit  of  accessories,  for 
all  were  principals,  nor  could  a  married  woman  plead 
coercion  by  her  husband.  To  stand  mute  and  refuse  to 
plead  did  not  save  the  lands  of  the  accused,  as  it  did  in 
felony,  so  that  the  "  peine  forte  et  dure  "  (see  Torture)  was  • 
unnecessary  in  treason.  These  severities  were  due  to  the 
conception  of  treason  as  a  breach  of  the  oath  of  allegiance. 
Other  differences  introduced  by  statute  will  be  mentioned 
later.  In  some  cases  a  statute  simply  affirmed  the  common 
law,  as  did  the  Statute  of  Treasons  to  a  great  extent,  and 
as  did  26  Hen.  VIII.  c  13,  depriving  those  accused  of 
treason  of  the  benefit  of  sanctuary.  How  far  the  Roman 
law  was  consciously  imitated  in  England  it  is  impossible 
to  determine.  It  was  certainly  not  adopted  to,  its  full 
extent,  for  many  acts  were  mojrstas  which  wero  never 
treason,  even  in  the  most  despotic  periods.  Treason  was 
the  subject  of  legislation  in  many  of  tho  pre-Conquest 
codes.  The  laws  of  Alfred  9  and  yEthelred 10  punished  with 
death  any  one  plotting  against  tho  life  of  the  king.  Soon 
after  the  Conquest  the  Leges  llenriei  Primi 11  put  any  one 
slaying  the  king's  messenger  in  the  king's  mercy.  The 
crime  rtaa  shortly  defined  by  Glanvill 14  and  at  greater 
length  by  Bracton,"  who  follows  Roman  law  closely.  He 
includes  under  treason  sedition  and  coining.  Treason 
seems  to  have  rested  chiefly,  if  not  wholly,  upon  common 
law  until  the  year  1352,  when  the  famous  Statute  of 
Treasons  (25  Edw.  HI.  st  5,  c,  2)  was  passed.  The 
statute  appears  to  have  arisen  from  a  petition  of  the 
Commons  in  1348,  praying  for  a  definition  of  the  offence 
of  accroaching  royal  power,  a  charge  on  which  several 
persons — notably  Oaveston  and  the  Despencors — had 
suffered.  The  offences  made  treason  by  the  statute  are 
these : — (I)  to  compass  or  imagine  14  the  death  of  the 
king,15  the  queen,  or  their  eldest  son  and  heir;  (2)  to 
violato  the  king's  companion,  or  his  eldest  daughter 
unmarried,  or  the  wife  of  his  eldest  son  and  heir  ;  (3)  to 
levy  war  against  the  king  in  his  realm,  or  be  adherent  to 
the  king's  enemies  in  his  realm,  giving  them  aid  and  com- 
fort in  the  realm  or  elsewhere;  (4)  to  counterfeit  the 
king's  great  or  privy  seal  or  his  money  ;  (5)  to  bring  false 
money  into  the  realm,  counterfeit  to  the  money  of  Eng- 
land, as  the  money  called  Lushburgh,1"9  knowing  the  money 
to  be  false ;  (6)  to  slay  the  chancellor,  treasurer,  or  tho 
king's  justices  of  the  one  bench  or  the  other,  justices  in 
eyre,  or  justices  of  assize,  and  all  other  justices  assigned 
to  hear  and  determine,  being  in' their,  places  doing  their 
offices.  The  statute  further  defined  petty  treason  to  be 
tho  slaying  of  a  master  by  his  servant,"  a  husband  by  his 
wife,  or  a  prelate  by  a  man  secular  or  religious  owing  him 
allegiance.  In  all  cases  of  treason  not  specified  in  the 
statute  the  justices  before  whom  the  case  came  were  to 
tarry  without  going  to  judgment  until  tho  cause  had  been 

•  The  position  of  treason  as  a  special  crime  prosecuted  by  special 
procedure  is  one  common  to  most  legal  systems  at  some  period  of 
their  existence.    For  instance,  in  Gcrmauy,  by  a  constitution  of  Henry 
VIL  the  procedure  was  to  be  nummary,  sine  strepiiu  tt  Jpura  judicii. 
»  c  4.  v.  SO.        »  lxxix.  2.        »  xiv.  1.        »  1184. 

14  These  words,  according  to  Ludcrs  (Laie  Trade,  note  ad  Jin.), 
mean  to  attempt  or  contrive. 
u  This  by  1  Mury,  aess.  3,  c  1  includes  a  qneen  regnant 
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showed  and  declared  before  the  king  and  his  parliament 
whether  it  ought  to  be  judged  treason  or  felony.  The 
statute,  so  far  as  it  defines  the  offence,  is  still  law,  exeept 
the  clauses  as  to  counterfeiting  the  seal,  coining,  aud  petit 
treason,  repealed  res|Kjctively,  after  a  considerable  amount 
of  intermediate  modification  by  statute,  by  H  Geo.  IV. 
and  1  Will.  IV.  c.  66,  2  and  3  Will.  IV.  c.  31,  30  Geo.  III. 
c  48,  and  9  Geo.  IV.  c.  31.    Petit  treason  is  now  treated 
as  murder,  24  and  25  Vict  c.  100.1    From  the  time  of 
the  passing  of  the  Statute  of  Treasons  the  limits  of  treason 
were  continually  being  extended  for  a  time,  and  again 
reduced  to  the  bounds  fixed  by  the  statute     It  protected 
only  the  king's  life,  and  its  insufficiency  was  supplemented 
in  periods  of  danger  by  legislation,  often  of  a  temporary 
nature.    Under  Kichard  II.  and  Henry  VIIL  many  new 
offences  were  made  treason,*  but  the  Acts  creating  these 
new  treasons  were  repealed  at  the  earliest  opportunity  by 
♦.he  parliaments  of  their  successors,  and  the  Statute  of 
Treasons  was  made  the  final  standard  by  1  Mary,  sess.  1, 
c.  1.    The  reign  most  prolific  in  statutory  additions  to  the 
law  of  treason  was  undoubtedly  that  of  Henry  VIII. 
Legislation  in  this  reign  was  little  more  than  a  register 
of  the  fluctuating  opinions  of  the  monarch.    Thus,  by  25 
Hen.  VIII.  c.  22  it  was  treason  uot  to  believe  Mary 
illegitimate  and  Klizabutb  legitimate;  by  28  Hen.  VIII. 
c  7  it  was  treason  to  believe  either  legitimate ;  by  35 
Hen.   VIII.  c   1  it  was  treason  not  to  believe  both 
legitimate.    An  interesting  act  of  this  reign,  37  Hen. 
VIII.  c.  10, .shows  that  a  class  of  men  like  the  Roman 
dtlatores  must  havo  been  culled  into  existence  by  all  the 
new  legislation.    The  Act  constituted  it  felony  to  niako 
anonymous  charges  of  treason  without  daring  to  appear  in 
support  of  them  before  the  king  or  council.    Out  of  the 
mass  of  Henry  VIII. 'a  Acts,  only  two  are  still  law, — 28 
Hen.  VIII.  c.  15  and  35  Hen.  VIII.  c.  2,  giving  power 
to  try  treasons  committed  within  the  jurisdiction  of  the 
admiralty  and  out  of  the  rcalr.      Many  other  instances  of 
offences  of  a  temporary  kind  made  treason  at  different 
limes  occur  among  the  statutes,  especially  in  those  levelled 
at  the  papal  jurisdiction  by  the  parliaments  of  Elizabeth. 
A  few  of  the  more  interesting  of  other  kiuds  may  bo 
brieBy  noticed.    It  was  treason  by  21  Ric.  II.  c.  4  to 
attempt  to  appeal  or  annul  judgments  made  by  parliament 
against  certain  traitors;  by  2  Hen.  V.  st.  1,  c.  6,  and  29 
Hen.  VI.  c.  2  to  break  a  truco  or  safe-conduct ;  by  5  and 
C  Edward  VI.  c.  11  to  hold  castles,  fortresses,  or  muni- 
tions of  war  against  the  king;  by  17  Car.  II.  c.  5  to 
adhere  to  the  United  Provinces;  by  9  Will.  III.  c.  1  to 
return  without  licence  if  an  adherent  of  the  Pretender ; 
by  12  and  13  Will.  III.  c.  3  to  correspond  with  the  Pre- 
tender ;  and  by  57  Geo.  III.  c.  6  to  compass  or  imagine 
the  death  of  the  prince  regent.    In  addition  "to  these, 
many  Acts  of  attainder  woro  passed  at  different  times. 
One   of  the  most   severe  was  that  against  Catherine 
Howard,  33  Hen.  VIII.  c.  21,  which  went  as  fur  as  to 
make  it  treasonable  for  any  queen  to  conceal  her  ante- 
nuptial incontinence.    Other   Acts   woro   those  against 
Archbishop  Scrope,  Owen  Clendowcr,  Jack-  Cade,  Lord 
Seyruour,'  Sir  John  Fenwick,  James  Stuart,  and  Bishop 
Attcrbury.    In  one  case,  that  of  Cromwell,  Ireton,  and 
Bradshaw,  an  Act  of  attainder  was  parsed  after  the  death 
of  those  guilty  of  the  treason,  12  Car.  II.  c.  30.    At  times 


Acts  of  indemnity  were  passed  to  relieve  those  who  had 
taken  part  in  the  suppression  of  rebellion  from  any  possible 
liability  for  illegal  proceedings.  Three  Buch  Acts  were 
passed  in  the  reign  of  William  III. 

The  Statute  of  Treasons,  as  interpreted  by  tWs  judges,  is  still  the 
standard  by  which  an  act  is  determined  to  be  treason  or  not.  The 
judicial  interpretation  has  been  sometimes  strainod  to  meet  cases 
scarcely  within  tho  coutemidatiou  of  tho  franiers  of  the  statute: 
e.g.,  it  became  established  doctrine  that  a  conspiracy  to  levy  war 
against  the  king's  person  or  to  imprison1  or  depose  him  might  be 
given  in  evidence  as  an  overt  act  of  compassing  liis  death,  and  that 
spoken  word*,  though  thry  could  not  iu  themselves  amount  to 
treason,  might  constitute  au  overt  act,  and  so  be  ovidence.  Besides 
decisions  on  particular  cases,  the  judge*  at  different  times  carsc  tc 
general  resolutions  which  had  an  appreciable  effect  on  the  law.  Tlu 
|>rinci]»l  resolutions  wcro  those  of  1397  (coufinned  by  21  Ric.  II. 
12),  of  1557.  and  those  agreed  to  in  the  rase  of  the  regicides  »( 


1  8ir.ee  the  disappearance  of  petit  treason  as  a  distinct  crime,  it 
seems  useless  to  retain  the  old  name  of  high  treason  by  winch  what 
may  be  called  treason  proper  was  formerly  known. 

*  One  reason  for  making  tbeie  offence*  treason  rather  than  felony 
was '  so  doubt  to  give  the  crown  rather  than  the  lord  of  tho  fee  the 
right  to  the  read  estate  of  the  criminal  on  forfeiture.  Had  the  offences 
been  felony  the  king  would  have  had  only  his  year,  day,  aud  waste 
on  tl>»  estate  escheating  to  the  lord,  as  was  the  case  in  treason  before 
tne  SutuU  of  T.r««,in  (tee  Keu>xv). 


the  Restoration  and  uportcd  by  Sir  John  Keljng. 
resolution  im  /moron  ui  among  the  latter  was  that 
ought  not  to  be  ironed  during  trial.  Tho  rcsnlt  of  judicial  decisious 
on  the  Statute  of  Treawms  wss  Mimmrd  up  in  Acts  passed  in  1786, 
made  prrnuiuent  in  1617  uud  in  1848  t.*>7  Ceo.  III.  c.  6  and  11 
Vict  c.  12,  the  latter  often  called  the  Treason  Felony  Act).  The 
effect  of  this  legislation,  according  to  Mr  Justice  Stephen,  is  that 
such  of  the  judicial  constructions  us  extend  tho  imagining  of  the 
king's  death  to  imagining  his  death,  destruction,  or  any  bodily 
harm  tending  to  death  or  destruction,  tnaim  or  wounding,  im- 
prisonment or  restraint,  have  been  adopted,  while  such  of  the  con- 
structions as  rnuke  the  imagining  of  his  deposition  conspiring  to 
I  levy  war  against  him,  ami  instigating  foreigners  to  invade  tho 
realm,  have  not  been  abolished,  but  are  lclt  to  rest  on  tho  authority 
of  decided  cases.  The  present  state  of  tho  law  has  been  iucorivr- 
tted  by  skilled  lawyers  iu  the  draft  criminal  code,  which  will  uo 
doubt  become  nn  Act  when  patliameiit  ha*  leisure  to  devote  to 
matters  of  this  kind.  Tho  code  draws  «  distinction  between  treason 
and  treasonable  crimes  tho  former  including  such  acts  (omitting 
those  that  are  obviously  obsolete)  as  by  the  Statute  of  Treasons  and 
subsequent  legislation  air  regarded  as  treason  proper,  the  luttcr 
including  the  crimes  contained  in  the  Act  of  1818.  In  the  words 
of  the  code  «§  76)  "  treason  is  (a)  the  Oct  of  killing  Her  Majesty,  o: 
doing  her  any  bodily  harm  tending  to  death  or  destruction,  maim  or 
wounding,  and  the  act  of  imprisoning  or  restraining  her;  or  {l>)  tho 
forming  aud  manifesting  by  on  oveit  act  an  intention  to  kill  Her 
Majesty,  or  to  do  her  any  bodily  harm  tending  to  drath  or  destruc- 
tion, maim  or  wo-inding.  or  to  imprison  or  to  restrain  her  ;  or  (r) 
the  act  of  killiug  tho  eldest  son  and  heir-apparent  of  Her  Majesty, 
or  the  queen  consort  ol  any  king  of  the  United  Kingdom  of  Great 
Britain  aud  Ireland;  or  (</>  the  forming  and  manifesting  by  an 
overt  act  au  intention  to  kill  tho  eldest  son  and  heir-apparent  of 
Her  Majesty,  or  the  queen  consort  of  any  king  of  the  United 
Kingdom  ot  Great  Britain  and  Ireland;  or  [e]  couspiiiug  with  auy 
person  to  kill  Her  Majesty,  or  to  do  her  any  bodily  harm  tending 
to  death  or  destruction,  maim  or  wounding,  or  conspiring  with  any 
persou  to  imprison  or  restrain  her  ;  or'(/)  levying  war  against  Her 
Majosty  either  with  intent  to  depose  Her  Majesty  from  the  style, 
honour,  aud  royal  uame  of  the  iin|>crial  crown  of  the  United 
Kingdom  of  Great  Britain  and  Ireland  or  of  any  otlnr  of  Her 
Majesty's  dominions  or  countries ;  or  in  order  by  force  or  constraint 
to  compel  Her  Mojesty  to  change  her  mcusuies  or  counsels,  or  in 
order  to  intimidate  or  overawe  both  Houses  or  cither  House  ol 
Parliament;  or  [g)  conspiring  to  levy  war  against  Her  Majesty 
with  anv  such  intent  or  for  auy  such  pur|>osc-  as  aforesaid;  or  \h) 
instigating  any  foreigner  with  force  to  invade  this  realm  or  any 
other  of  the  dominions  of  Her  Majesty  ;  or  (i)  assisting  any  public 
enemy  at  war  with  Her  Majesty  iu  such  war  by  any  menus  whatso- 
ever; or  (/)  violating,  whether  with  her  consent  or  not,  a  queen 
consort,  or  the  wife  of  tho  eldest  son  and  heir-apparent  for  the  time 
being  of  tho  king  or  queen  regnant."  There  are  a  few  other  Acts 
still  in  force  besides  thos<>  of  1817  and  134H  which  have  dealt  with 
substautivo  law.  By  11  Henry  VII.  c.  1  obedience  to  the  de  facto 
sovereign  for  tho  timo  Wing  is  not  treason.  By  1  Anne  st.  2,  c, 
21,  it  is  treason  to  endeavour  to  hinder  the  next  successor  to  the 
crown  from  succeeding,  and  by  6  Anne  c.  41  it  U  treason  to 
maliciously,  advisedly,  and  directly  by  writing  or  printing  main- 
tain and  alliim  that  any  person  lias  a  right  to  the  crown  otherwise 
than  according  to  the  Act*  of  Settlement  aud  Union,  or  that  tho 
crown  and  parliament  cunnct  pass  statutes  for  the  limitation  of  the 
succession  to  tho  crown. 

The  Acts  dealing  with  procedure  and  .punishment  are  more 
numerous  and  are  characterized  by  a  slowly  increasing  favour  shown 
to  the  uccused,  —  in  fact,  considerably  greater  than  in  felony,  for 
counsel  were  not  allowed  to  prisoners  in  charges  of  felony  until 
1836,  and  such  prisoners  are  still  not  entitled  to  a  copy  of  the 
indictment  or  the  names  of  tho  witnesses  or  jury.  With  resjiect  to 
the  mode  of  trial,  the  effect  of  common  law  ami  legislation  is  that 
thero  are  now  four  varietiea,— Imieaiuiment  (q.r.),  lri«d  of  a  pvor 
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by  the  peers,  coort  martial,  and  trial  by  a  judge  of  the  Higb  Court 
of  Justice  and  a  jury.  The  offence  cannot  be  tried  at  quarter 
sessions.  Trial  by  battle  in  casts  of  treason  ceased  in  the  14th 
century,  as  far  as  regards  appeals  in  the  common  law  courts  or  in 
parliament,  by  tbe  effect  of  several  statutes  passed  between  1332 
and  1399.  Appeals  of  treason  were  finally  abolished  in  181 9  (see 
Appeal).  In  the  court  of  the  lord  high  constable  an  award  of 
battle  occurred  as  lately  as  1831  in  the  case  of  Lord  Rea.1  Traitors 
in  the  reign  of  Edward  IV.,  and  perhaps  later,  were  at  times  tried 
by  martial  law.  The  issue  of  commissions  of  martial  law  in  time 
of  peace  was  declared  ilfVgal  by  the  Petition  of  Right  in  1028. 
The  prerogative  of  the  crown  to  try  traitors  by  martial  law  in  time 
of  open  rebellion  still  exists,  and  is  recognized  by  statute.  In  two 
Acts,  for  instance,  dealing  with  Ireland,  43  Geo.  111.  c.  117  and  3 
and  4  Will.  IV.  c.  4,  it  was  provided  that  nothing  in  tho  Acts  was 
to  take  away  the  undoubted  prerogative  of  the  crown  for  the  public 
safoty  to  resort  to  tho  exercise  of  martial  law  against  o[«n  enemies 
aud  traitors.  A  peer  is  tried  beforo  tbe  House  of  Lords,  or  the 
court  i '  the  lord  nigh  steward  if  tho  trial  be  during  the  recess  of 

farliamcut.  Procedure  in  such  trials  is  regulated  by  7  and  8  Will. 
II.  c.  3,  and  other  Acts.  The  last  trial  of  a  peer  for  treason  was 
that  of  Lord  Lovat  in  1746-47.  Persons  subject  to  naval  or 
military  law  are  triable  by  court  martial  in  certain  cases  under  the 
powers  given  by  the  Naval  Discipline  Act,  1869,  and  the  Army 
Act,  1831.  The  trial  of  treason  committed  out  of  the  realm  is 
togulatod  by  35  Hen.  VIII.  c  2,  5  and  6  Edw.  VI.  c.  11,  and  7 
Anne  c.  21.  Lord  Mecguiro  was  tried  by  jury  in  Englsud  under 
35  Hen.  VIII.  c  2  for  treason  committed  in  Ireland.'  Procedure 
before  and  at  the  trial  depends  upon  a  large  number  of  Acts,  of 
which  the  most  important  is  one  passed  in  1695  (7  and  8  Will.  III. 
c.  3).  It  enacted  that  persons  indicted  for  treasou  are  to  have  a 
copy  of  the  indictment  delivered  to  them  five  days  before  tri-xl. 
The  court  is  em|K>wcred  to  assign  counsel  for  the  prisoner  (a  power 
extended  to  impeachmonts  by  20  Geo.  II.  c.  SO).  The  oath  of  two 
witnesses,  or  confession  in  opon  court,  or  refusal  to  plesd,  or  per- 
emptory challenge  of  more  than  thirty-five  jurors  is  necessary  for 
conviction. '  The  witnesses  must  bo  both  to  the  same  overt  act  or 
one  to  one  and  the  other  to  another  overt  act  of  the  same  treason. 
If  two  or  more  treasons  of  divers  kinds  are  alleged  in  one  indict- 
ment, one  witness  to  prove  one  treason  and  another  to  prove 
another  are  not  sufficient.  No  person  is  to  be  indicted  unless 
within  three  years  after  Iho  offence,  except  pn  a  charge  of  attempted 
assassination  of  the  king.  The  accused  is  to  have  copies  of  the 
panel  of  the  jury'  two  days  before  trial.  He  is  entitled  to  the 
*anio  process  to  compel  his  witnesses  to  appear  as  is  usually  granted 
to  compel  the  witnesses  for  the  prosecution.  No  evidence  is  to  be 
given  of  any  overt  act  not  expressly  laid  in  the  indictment  The 
Act  expressly  denied  the  prisoner  the  names  of  the  witnesses 
against  him.  The  law  on  this  point  was  altered  by  7  Anno  c  21, 
which  enacted  that  a  list  of  such  witnesses  was  to  be  delivered  to 
him  ten  davs  before  trial.  Such  witnesses  had  previously  been 
made  examinable  upon  oath  by  1  Anne  at.  2,  c.  0.  By  5  and  6 
Vict  c  61  (extending  the  provisions  of  au  Act  of  1800)  the 
advantages  given  by  the  Act  of  William  III.  aro  not  to  extend  to 
a  prisoner  charged  with  treason  in  compassing  or  iniaginiug  any 
bodily  harm  tending  to  the  death  or  destruction,  maiming  or 
wounding  of  the  queen,  where  the  overt  eel  is  an  attempt  to  iujuro 
the  persou  of  the  queen.  In  such  a  case  the  trial  is  to  proceed  in 
everv  respect  and  oil  tjio  like  evidence  as  if  it  were  for  murder.  By 

11  Vict  c.  12  no  prosecution  for  a  felony  under  the  Act,  in  so  far 
as  it  is  expressed  by  open  and  advised  speaking  only,  is  to  be 
instituted  unless  information  be  given  to  a  justice  or  sheriff  withiu 
six  days  and  a  warrant  issued  within  ten  days  of  the  information, 
and  no  person  is  to  be  convicted  of  such  an  offence  except  on  con- 
fession hi  open  court  or  proof  by  two  witnesses.  The  prisoner  is 
not  to  be  acquitted  if  the  facta  amount  to  treason.  There  may  be 
acccssorios  to  felonies  under  this  Act,  which,  as  has  been  already 
stated,  there  cannot  be  to  trcavon.  The  prosecutor  and  witnesses 
are  not  entitled  to  costs.    By  a  later  Act  of  tho  same  year  (11  and 

12  Vict.  c.  42,  §  23)  a  person  charged  with  treason  is  not  to  bo 
admitted  to  bail  except  by  order  of  a  secretary  of  state  or  by  tho 
Queen'a  Bench  Division  or  a  judge  thereof  in  vacation. 

The  punishment  of  treason  at  common  law  was  barbarons  in  tbe 
extreme.4  The  sentence  was  that  the  offender,  if  a  man,  be  drawn 
on  a  hurdle  to  the  place  of  execution,  that  there  ho  be  hanged  by 
the  neck  till  he  be  dead,  that  his  head  bo  severed  from  his  body, 
and  that  his  body  he  divided  into  four  qnartcrs,  the  head  and 
quarters  to  be  at  the  dis|to*al  of  the  crown.  A  woman  was  drawn 
to  the  place  of  execution,  and  there  burned  alive.  The  Acts  of  30 
Ceo.  III.  c.  48  and  54  Geo.  III.  c.  146  changed  the  sentenco  to 

1  Shakespeare  twice  makes  effective  use  o!  the  trial  by  batm  In  treason,  In 
A'fap  Lnr  and  Hit  hard  II.  1  4  Malt  Tnalt,  til. 

'  By  tba  Bill  of  Rights  the  pjrrm  In  trials' for  treason  must  have  been  free- 
holders.   This  proiialnci  of  the  Act  tea  repealed  by  9  Geo.  IV.  e.  do. 

*  The  exceptional  character  of  the  panUhtnent.Uko  that  of  the  procedure,  may 
be  paralleled  from  Germany.  The  penMtmeal  of  traitor*  by  Krederjck  II.  by 
•  rapping  th»m  In  lead  and  throwing  than  Into  a  furnace  Is  alluded  to  by  Dante. 
Ufvno,  saUI.  «o. 


hanging  in  the  cam  of  women,  and  in  tha  case  of  men  enabled  tho 
crown,  by  warrant  under  the  sign  manual  countersigned  by  a 
secretary  of  state,  to  change  the  sentence  to  beheading  or  remit  it 
altogether.  By  tho  Felony  Act,  1870,  the  punishment  is  hanging 
only,  but  54  Geo.  III.  c  146  appears  to  be  still  so  far  in  force  that 
beheading  may  be  substituted  by  warrant  of  the  crown  where  tho 
criminal  is  a  man.  Attainder  and  forfeiture  are  abolished  by  the 
Felony  Act,  1870,  except  where  the  offender  has  been  outlawed.* 
The  maximum  penalty  for  a  felony  nnder  the  Act  of  1648  is  penal 
servitude  for  lift*.  In  every  pardon  of  treason  the  offence  is  to  be 
particularly  specified  therein  (see  Pakdon). 

Trials  for  treason  in  Great  Britain  and  Irelaud  have  been  very 
numerous,  and  occupy  a  Large  part  of  tbe  numerous  volumes  of  the 
Stat*  Trial).  Some  of  the  more  interesting  may  be  mentioned. 
Before  the  Statute  of  Treasons  were  tho*t>  of  Gaveston  and  the 
Despensers  in  the  reign  of  Edward  II.  ou  charges  of  accroaching 
the  royal  power.  After  the  Statute  were  those  (some  before  tho 
peers  by  trial  or  impeachment,  most  before  tho  ordinary  criminal 
courts)  of  Enipson  aud  Dudley,  Fisher,  More,  the  eali  of  Surrey, 
the  duke  of  Somerset,  Anne  Boleyn,  Lady  Jane  Grey,  Sir  Thomas 
Wyatt,  Cranmer,  the  queen  of  Scots,  Sir  Walter  Raleigh,  Strafford, 
Laud,  Sir  Henry  Vane  and  other  regicides,  William,  Lord  Russell, 
Algernon  Sidney,  the  duke  of  Monmouth,  and  those  implicated  in 
the  Pilgrimage  of  Grace,  the  Gunpowder,  Popish,  five  House,  aud 
other  plots.  Cases  where  the  proceeding  was  by  bill  of  attainder 
have  been  already  mentioned.  Occasionally  the  result  of  a  trial 
was  confirmed  by  statute.  In  some  of  tnese  trials,  as  is  well 
known,  the  law  was  considerably  strainod  in  order  to  insure  a  con- 
viction. Since  the  Revolution  there  have  been  the  cases  of  those 
who  took  part  in  the  risings  of  1715  aud  1745,  Lord  George  Gordon 
in  1780,  Hardy  aud  Home  Tooke  in  1794,  the  Cato  Street  con- 
spirator*  iu  1820,  Frost  in  1840,  and  tbe  Fenians  in  1867.  It 
should  be  noticed  that  many  cases  of  proceedings  for  treason 
against  foreigners  occur.  1  reason  committed  by  them  within  the 
realm  is  a  breach  of  what  has  been  called  local  allegiance,  due  to 
tho  sovereign  of  the  country  in  which  they  reside.  Such  aro  the 
cases  of  Leslie,  bishop  of  Rou,  ambassador  to  Elizabeth  from  tho 
queen  of  Scots,  the  Marquis  de  Ouiscard  in  Queen  Anne's  reign, 
and  Gj  ilenborg,  the  ambassador  from  Sweden  to  George  II.  Pro- 
ceedings against  ambassadors  for  treason  have  never  gone  beyond 
imprisonment,  more  for  safe  custody  than  as  a  punishment  No 
amount  of  residence  abroad  will  suffice  to  exempt  a  native-born 
subject  from  the  penalty  of  treason  if  he  bear  arms  against  the 
country  of  his  birth.  • 

Mispriuon  (from  the  old  French  uuspris)  of  treason,  in  the  words 
of  Blackstoue,  "  consists  in  the  bare  knowledge  and  concealment  of 
treason,  without  any  degree  of  assent  thereto,  for  any  assent  in  ikes 
the  party  a  principal  traitor."  At  common  law  even  the  conceal- 
ment was  treason,  but  5  and  6  Edw.  V],  c.  11  and  1  and  2  Ph. 
and  M.  c.  10  made  concealment  a  misprision  only.  The  offence 
was  dealt  with  by  many  Acts,  under  some  of  which  rather  remark- 
able crimes  were  made  misprision;  e.g.,  14  Kliz.-c.  3  constituted 
the  counterfeiting  of  foreign  coinage  a  misprision.  The  procedure 
in  trials  for  misprision  is  in  general  the  same  as  that  followed  in 
trials  for  treason,  most  of  the  Acta  regulating  procedure  including 
both  crimes.  The  punishment  is  lot*  of  tho  profit  of  the  landa  of 
the  offender  during  life,  and  imprisonment  for  life. 

Connate  Offcnco.  —Under  this  bead  may  bo  coiiveuiently  aronped 
certain  offences  against  public  order  which,  though  not  technicaliT 
treason  or  treasonable  offences  (to  use  the  language  of  the  draft 
criminal  code),  are  so  nesrly  allied  to  them  as  to  make  it  convenient 
to  treat  them  under  the  head  of  treason.  The  most  interesting  of 
these  for  historical  reasons  is  />ran/tt<iiir<.  The  word  is  derived 
from  prirwMtitr*  or  prmnmttri  facia»,  the  iutroductorv  words  of  the 
writ  of  summons  to  the  defendant  to  answer  the  charge.  From 
this  the  word  came  to  be  used  to  denote  tho  offences  prosecuted 
by  means  of  such  a  writ,  usually  of  an  ecclesiastical  kind.  The 
Statute  of  Praemunire,  specially  as  called,  is  16  Ric.  II.  c.  5,  enact- 
ing that  the  procuring  at  Rome  or  elsewhere  of  any  translations, 
bulls,  Ate,  against  the  king  puts  the  persons  offending  out  of  tha 
king's  protection,  subjects  their  goods  to  forfeiture  and  themselves 
to  attachment  or  process  of  prmmunire/acitu.  The  Act  introduced 
no  new  principle,  but  simply  continued  the  anti-papal  policy 
visible  in  the  Statutes  of  Provisors,  tho  earliest  of  which  dated  from 
1307.  At  different  times  many  other  Acta  were  passed,  extending 
the  Densities  of  praemunire  to  other  crimes,  usually  those  connected 
with  the  supremacy  of  the  pope  (2  Hen.  IV.  c.  4,  mentioned  under 
Tithes,  is  an  example),  but  sometimes  of  a  more  distinctly  political 
as  distinguished  from  religious  nature.  Thus  it  is  priemunire  by 
13  Car.  I.  c  1  to  affirm  the  powor  of  parliament  to  legislate  with- 
out the  crown,  by  the  Habeas  Corpus  Act  to  send  a  prisoner  beyond 
seas,  and  to  verbally  assert  the  right  of  a  person  to  the  crown  con- 

•  Proceedings  sfter  tha  death  of  an  alleged  traitor  might  at  one  time  hare 
beea  takes,  but  only  to  a  very  limited  eitmt  as  com  pa  rod  with  what  was 
allowed  In  Roman  and  Scots  law.  Sir  E.  Cuke  (4  Xep.,  ST)  states  thai 
might  have  been  forfeiture  of  tha  land  or  gwda  of  one  slain  In  lebelllon  e 
of  the  body  by  ti  e  lord  chief  J 

•  Sea  .Eneas  J" 


[  justice,  of  England  at  .opretno  coroaar. 
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trary  to  tho  Acts  ot  Settlement  and  Union  Is  praemunire  by  8  Anne 
c.  41.  To  do  so  by  writing  or  printing  is,  u  has  been  ssiJ,  treason. 
The  latest  Act  constituting  a  praemunire  is  the  Royal  Marriage 
Act,  12  Geo.  III.  e.  11,  which  subjocls  to  the  penalties  of  p reman  ire 
any  one  guilty  of  a  breach  of  the  provisions  of  the  Act.  A  peer 
charged  with  praemunire  is  not  entitled  to  trial  by  his  peers,  bat  is 
to  be  tried  by  a  jury.  The  most  famous  historical  instance  of  a 
prosecution  on  the  Statuto  of  Praemunire  waa  that  of  Wolaey  in 
1529.  Other  offences  coguate  to  treason  are  publishing  scandalous 
stories  about  the  king  (the  leasing- making  of  Scotch  law),  mal- 
administration and  aale  of  public  offices,  coining,  offences  against 
the  Foreign  Enlistment  Act,  and  the  crimes  specially  provided 
againat  by  83  Hen.  VIII.  c.  12  and  5  and  6  Vict,  c  51.  The 
former  Act  punished  malicious  striking  in  the  kiug's  palace  by 
perpetual  imprisonment,  fine,  and  loss  of  the  right  hand.  The 
minute  provisions  for  the  mutilation  of  the  offender  are  very 
curious,  bnt  not  of  immediate  interest,  as  that  part  of  the  Act 
which  inflicted  mutilation  was  repealed  by  0  Geo.  IV.  c  91.  By 
5  and  6  Vict  &  81  it  is  a  high  misdemeanour,  punishable  by  penal 
set vi tula  for  seven  years,  to  wilfully  discharge,  point,  aim,  or 
sent  at  the  person  of  the  queen  auy  gun  or  other  arms,  loaded 
not,  or  to  strike  at  or  attempt  to  throw  anything  upon  the 
sen's  person,  or  to  produce  any  firearms  or  other  anna,  er  any 
explosive  or  dangerous  matter,  near  her  person,  with  intent  to 
injure  or  alarm  her  or  to  commit  a  breach  of  tho  peace.  For  other 
offences  which  are  more  or  leas  nearly  connected  with  treason  refer- 
ence may  be  made  to  tho  articles  Libel,  Oaths,  Petition,  Riot, 
and  Seoitiox.* 

Scolltirui.  — Treason  included  treason  proper,  or  crimes  against  the 
crown  or  th»  state,  each  ss  rebellion,  and  crimes  which,  though  not 
technically  treasonable,  were  by  legislation  punUhed  as  treason. 
Examples  of  the  latter  were  the  remaining  in  England  against  the 
king's  will,  1480,  c.  19 ;  wilful  fire-raising,  1529,  c  10;  kidnapping, 
1687.C.  27 ;  theft,  reset,  and  atouthrief  by  banded  men,  1587.  c  84. 
There  were  also  many  acts  dealing  with  offences  in  the  nature  of 
resistance  to  anthority,  such  as  unlawful  convocations,  and  with 
treasons  of  a  merely  transitory  nature,  such  as  attempting  to  restore 
the  Kuthvens  (1600),  taking  or  owning  the  Covenants  (1685),  or 
corresponding  with  James  v|[,  (1098).  Acts  of  forfeiture  were 
sometimes  directed  againat  individuals,  as  1045,  c.  28,  sgainst  the 
marquis  of  Huntly.  Scottish  procedure  was  as  a  rnlo  less  favour- 
able to  the  accused  than  English.  In  one  matter,  however,  tho 
opposite  waa  the  case.  Advocate*  compellable  to  act  on  behalf  of 
the  accused  were  allowed  him  by  11  97,  c.  57,  more  thau  a  century 
before  the  concession  of  a  aimilar  indulgence  in  England.  At  one 
time  trial  in  absence  and  even  after  death  was  allowed,  as  in  Roman 
law.  In  the  case  of  Robert  Leslie,  iu  1540,  a  summons  after  death 
was  held  by  the  estate*  to  be  competent,  and  the  bones  of  the 
deceased  were  exhumed  and  presented  at  the  bar  of  tho  court' 
The  Act  1542,  c.  13,  confined  this  revolting  procedure  to  certain 
treisons  of  the  more  heinous  kind.  By  7  Anne  c.  21  trial  in 
absence — the  last  instance  of  which  had  occurred  in  1898— was 
abolished.  The  aame  Act  assimilated  the  law  and  practice  of 
treason  to  that  of  England  in  other  respects  by  enacting  that  no 
•rime  should  be  treason  or  misprision  iu  Scotland  but  such  as  was 
treason  or  misprision  in  England.  The  Act  further  provided  that 
the  trial  was  tc  be  by  a  jnry  of  twelve,  not  fifteen  ss  in  othor  crimes, 
before  the  conrt  of  justiciary,  or  a  comm'ssion  of  oyer  and  terminer 
conUiuing  at  least  three  lords  of  justiciary.  To  slay  a  lord  of 
juticiary  or  lord  of  session,  or  to  counterfeit  the  great  seal,  was 
made  treason.  The  Act  also  contained  provisions  aa  to  forfeiture,' 
qualification  of  jurors,  and  procedure.  Outlawry  for  treason  was 
regulated  by  2?  Geo.  II.  c.  48.  The  punishment  still  remains  the 
same  aa  it  waa  in  England  before  the  Felony  Act,  1870,  and 
attainder  and  forfeiture  are  still  the  effects  of  condemnation  for 
treason,  the  Act  of  1870  not  extending  to  Scotland.  One  or  two 
other  statutory  provisions  may  be  briefly  noticed.  The  trial  of  a 
peer  of  Great  Britain  for  trcasou  committed  in  Scotlaud  is  to  bo  by 
a  commission  from  the  crown,  on  indictment  found  by  a  jury  of 
twelve  (fl  Anno  c.  23,  6  Goo.  IV.  c.  88)l  Bail  in  treason-felony  is 
only  to  be  al'.owed  by  consent  of  tho  public  prosecutor  or  wsrraut 


only  to  be  avowed  t>y  consent  ot  tno  puoiic  prosecutor  or  wsrraut 
of  the  high  or  circuit  court  (11  Vict.  c.  12).  The  term  lese-majesty 
was  sometimes  used  for  what  was  treason  protier,  t.g.  in  1524,  c  4, 


proper, 

it  lese-majesty  to  transport  tho  king  out  of  the  realm, 
sometimes  as  a  synonym  of  Uasing-Mikiny.   This  trim*  (also  called 

>  Aiihoritlr:—  Tho  tost-wrltcre  on  criminal  la*,  aaeh  as  Hale  and  Hawkins; 
La*  Trnct%,  Cues  ot  Treasoni  Cose,  S  /Ml-  Sir  R.  Hoibonroe. 

on  tu  Blatwtt  c/  Tnatoni;  Laitcra,  /.aw  Trartt:  Fatter.  Dltcturu  «/ 


;  Stephen.  Comm.,  ret  l».  Ml  tI  ch  it.  The  Manila,  of  Treasons  Is 
by  H.llarn;  0>u/.  IIIU ,  vol.  IIL  p.  tOS;  Sitibba,  Can*.  UUL,  soL  IU. 
Ilia  moat  reluable  modern  su'hnrlUes  art  Stephen,  //ill  a/  lha  Criminal 


p.  SIS. 

La*,  to!.  U.  ch.  xalil .  and  WilUe  Bund,  ajielim  of  Cant  from  iKt  Slate  Trialt. 

>  In  the  one  Instanco  In  England— thai  ot  Cromwell.  Irdon.  and  Bredehaw— 
where  the  bodice  of  «!li-e*d  traitors  were  exhamed  after  daith  the?  were  not 
brou jhi  to  the  bar  of  a  court  as  In  Scotland 

1  The  proiMons  In  ihe  Art  as  to  forfeiture  (now  repealed)  were,  according  to 
BUf  atlcnr.  rowiie,  vol.  Ir.  p  Jsl,  the  res-ilt  of  a  compromise  between  the  Honso 
f  1  onk  In  favo  ir  of  lis  contlnasnc-  and  the  Honw  of  Commons.  support.,-!  by 

Hal  lmma;.ity  from  this  disability. 


verbal  sedition)  consisted  in  the  engendering  discord  between  king 
end  peoplo  by  slander  of  the  king.4  The  earliest  Act  against 
leasing- making  so  «#i,ttit»  was  in  1524.  The  reign  of  James  VI. 
was  pre-eminently  prolific  in  legislation  against  tnis  crime.  It  is 
now  of  no  practical  interest,  as  prosecutions  for  leaaing-making 
have  long  fallen  into  desuetude.  Atone  time,  however,  the  powers 
of  the  various  Acts  were  put  into  force  with  greet  severity,  especially 
in  the  trial  of  the  earl  of  Argyll  in  1681.  The  punishment  for 
leaaing-making,  once  capital,  la  now,  by  8  Geo.  1 V.  c.  47,  fino  or 
imprisonment,  or  both.  The  offence  of  praemunire  was  introduced 
into  Scotland  at  a  comparatively  lato  period.  By  8  Anne  c.  23  it 
is  premnnire  for  the  peers  of  Scotlaud  assembled  to  elect  represen- 
tatives to  treat  of  any  other  matter.* 

IrelnruL  — Numerous  Acts,  beginning  with  18  Hen.  VI.  c  2, 
were  passed  by  the  Irish  parliament — in  many  cases  mere  echoes  of 
previous  English  legislation.  As  in  England  and  Scotland,  there 
was  a  tendency  to  include  undor  treason  crimes  of  quite  another 
character.  Murder  waa  made  treason  bv  10  Hen.  VII.  c.  21,  and 
arson  by  IS  Hen.  VIII.  c  1.  Appareutly  the  law  must  sometimes 
have  heen  strained  against  accused  persons,  for  3  and  4  Ph.  and  M. 
C  11  enacted  that  trials  for  treason  were  to  be  according  to  the 
common  law.  Treasons  of  a  temporary  nature  were  often  the 
subject  of  legislation.  An  example  is  1 1  Eliz.  c.  6,  making  it  treason 
to  assnmo  tho  name  and  anthority  of  O'NeilL  The  provisions  of  the 
English  Act  of  William  III.  aa  to  witnesses,  ic.,  were  not  extended 
to  Ireland  until  1821  by  1  and  2  Geo.  IV.  c  24  Many  Acta  or 
indemnity  were  passed  both  by  the  parliaments  of  Ireland  aud  of 
the  United  Kingdom.  Among  the  more  important  ware  an  Irish 
Act  of  1799  (39  Geo.  I1L  c  8),  indemnifying  those  who  had  been 
active  in  suppressing  the  treasonable  rising  of  tho  previous  year, 
and  one  of  the  parliament  of  the  United  Kingdom  (41  Geo.  III.  c 
104),  indemnifying  those  who  had  taken  part  in  the  suppression 
of  rebellion  subsequent  to  1799.  The  law  is  now  practically  the 
aaiue  as  that  of  England,  nnleea  where  exceptional  political  circum- 
stances have  led  to  exceptional  legislation.  Thus  a  aeries  or  enact- 
ments called  the  '*  Whiteboy  Acta  "  (passed  by  the  Irish  and  the 
United  Kingdom  parliaments  between  1776  and  1830)  was  intended 
to  give  add.tional  facilities  to  the  executive  for  the  suppression  of 
tumultuous  risings.  Many  Irish  Acta  dealt  with  unlicensed  posses- 
sion and  manufacture  or  arms.  A  similar  policy  was  continued 
after  the  Union,  and  appears  in  the  Peace  Preservation  Act,  1881, 
continued  in  1887  for  five  years.  Some  Acts,  such  as  3  and  4  Will. 
IV.  c  4,  went  aa  far  aa  to  make  offenders  in  a  proclaimed  district 
triable  by  court-martial.  By  the  Prevention  or  Crime  Act,  1882, 
now  expired,  the  lord-lieutenant  waa  empowered  to  issue  special 
commissions  for  the  trial  without  jury  of  treason  and  treason-felony. 
Tho  power  was  never  exercised.  The  Criminal  Law  and  Procedure 
(Ireland)  Act,  1887,  deals  with  resistance  to  authority  and  offences 
of  a  treasonable  nature,  especially  "  dangerous  associations,"  though 
treason  is  not  mentioned  by  name. 

British  Colonies  and  Dependencies. — The  law  in  tho  main  agrees 
with  that  of  the  mother  country,  but  it  ia  quite  competent  for  a 
colony  to  deal  with  treason  by  its  own  legislation  which  need  not 
necessarily  be  iu  accordance  with  English  law,  and  is  sometimes  ex- 
pressed in  more  definite  terms.  Thus  the  Indian  penal  code  makec 
it  punishable  with  transportation  for  life  to  wage  war  against  the 
Government  of  any  Asiatic  power  in  alliance  or  at  peace  with  tho 
queen,  or  to  attempt  to  excite  feelings  of  disafTection  to  the  Govern- 
ment Numerous  temporary  Acta  were  passed  about  the  time  of 
the  mutiny,  ouo  of  the  most  characteristic  being  an  Act  of  1858 
making  rebellious  villages  liable  to  confiscation.  By  the  Cape  of 
Good  Hope  statutes  it  is  tt*asou  to  deliver  arms  or  gunpowderto 
the  queen's  enemies.  Mauy  colonies  adopt  the  English  legislation 
as  to  procedure,  and  some,  as  New  South  Wales,  Ac.,  enact  the 
Treason  Felony  Act  A  striking  feature  of  colonial  legislation  on 
this  subject  is  tho  great  number  of  Acts  of  indemnity  passed  after 
different  rebellions.  Instances  or  such  Acts  occur  in  the  legislation 
of  Canada,  Ceylon,  the  Cape  or  Good  Hope,  New  Zealand,  St  Vin- 
cent and  Jamaica.  The  most  important  in  the  history  of  lsw  is 
the  Jamaica  Act  or  1888,  indemnifying  Mr  Eyre  for  any  acta  com- 
mitted during  the  suppression  of  the  rising  in  tho  previous  year. 
It  waa  finally  held  by  the  Exchequer  Chamber  in  1870  that  this  Act 
protected  Mr  Eyre  rrom  being  »ued  successfully  in  England  on  a 
cause  or  action  arising  out  of  his  acta  during  the  outbreak  ("  Phil- 
lips v.  Eyre,"  Law  Reports,  6  Queen's  Bench,  1). 

(fitiUa  Slnles.  — The  law  is  based  upon  thai  of  England.  By 
Art  8  a.  3  of  the  constitution  "treason  against  tho  United  States 
shall  consist  only  in  levying  war  against  them,  or  in  adhering  to 
their  enemies,  giving  them  aid  and  comfort  No  person  shall  be 
convicted  of  treason  unless  on  the  testimony  of  two  witnesses  to 
the  same  overt  act,  or  on  confession  in  open  court  The  Congress 
shall  have  powor  to  declare  the  punishment  or  treason ;  but  no 
of  treason  shall  work  corruption  or  blood  or  forfeiture, 


attainder 
except  during 


the  life  of  the  person  attainted."    By  Art  2  a.  4 


«  It  la  called  by  HaUam  "  Ihe  old  mystery  of  InlrjoM)-  In  Scots  law.* 
»  for  the  sslslln*  Scots  law  of  treason  ne  Huclanald,  Criminal  La*,  p.  S 
Fit  leaainar  inokl'ia  ■**  Httroe,  Com*.,  va  I.  p.  IIS. 
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impeachment  for  and  conviction  of  treason  it  a  ground  foi  mov- 
ing the  president,  vice-prcsi  lent,  ami  other  civil  officers.  The 
punishment  by  an  Act  of  1790  was  declared  to  bo  death  by  hanging. 
But  during  the  Civil  War  a  new  Act  (17  July  1&62)  was  paused, 
providing  that  the  punishment  &i.  iu.1  be  death,  or,  at  the  discretion 
of  tho  court,  imprisonment  at  hard  labour  for  not  less  than  five 
years,  and  a  fine  of  not  leas  than  10.000  dollars  to  be  levied  on  the 
roil  and  personal  prop>:rtv  cf  the  offender,  io  addition  to  debility 
to  hold  any  office  under  the  United  States.  The  Act  of  1&82  and 
other  Acta  also  deal  with  the  crimes  of  inciting  or  engaging  in 
rebellion  or  insurrection,  criminal  correspondence,  with  foteij^n 
I'ovornmenU  in  relation  to  anv  disputes  or  eontrovcr-.ira  with  the 
1  a'.ted  States,  or  to  defeat  tho  measures  of  the  Government  of 
tn«  United  State*,  seditions,  conspiracy,  itcrv!tii:g  aoMii-r*  or 
r.ilor*  and  enlistment  to  rtvb  ag.iiust  tho  United  States.  The 
Act  of  1790  further  prorii:s  for  the  delivery  to  the  prisoner  of 
s  -.'opy  of  the  indictment  and  a  list  of  the  jurors,  for  defence  by 
counsel,  and  for  the  finding  of  the  indictment  within  three  years 
after  the  commission  of  the  treason.  Misprision  of  treason  is  de> 
6n-d  to  be  the  crime  committed  hy  a  person  owing  alle^'mce  to 
the  United  States,  and  having  knowledge  of  the  couuoi  ....n  of  eny 
crime  against  their.,  who  conceals  and  does  not  as  won  as  mav  lm 
discloao  and  make  known  the  same  to  the  president  or  to  .-<.mo 
jndg*  of  the  Unitwi  States,  cr  to  the  governor  or  to  so:ne  judge 
or  justice  of  a  particular  but*.  The  punishment  is  imprisonment 
for  not  more  than  seven  years  and  a  line  of  not  more  than  1000 
dollars  (see  ftrturf  .Statutes,  U  1033.  1034,1013,  6331-5338;  Story, 
Cuiutitution  cf  ttu  VniUd  State*,  §J  1296-1301,  1796-1802). 
Treason  against  tho  United  States  cannot  lie  inquired  into  by  any 
state  court,  but  tho  States  may,  and  some  of  them  have,  their  own 
constitutions  and  legislation  as  to  trcavn*  committed  ng.inM 
themselves,  generally  following  the  lints  if  the  constitution  and 
legislation  ot  tho  United  States.  In  some  caws  there  bio  differ- 
ences which  are  worth  notiee.  Thus  the  constitution  of  Massa- 
chusetts §  25,  declares  that  no  suljoct  might  In  anv  case  or  in 
any  time  to  be  declared  guilty  of  treason  by  the  legislature.  The 
samo  provisiou  b  contained  in  the  constitutions  of  Vermont, 
Connecticut,  Pennsylvania,  Alabama,  and  others.  In  eomo  Slat -  s 
tho  crime  of  treason  cannot  be  pardoned  ;  in  others,  as  iu  Jfow 
York,  it  may  be  pardoned  by  the  legislature,  and  tho  governor  may 
suspend  the  sentence  until  the  en  1  of  the  sir  i<.u  of  tno  le-ri»l»turo 
next  following  conviction.  In  bome  Stales  a  person  convicted  of 
trillion  is  disqualified  for  exercising  the  franchise.  In  Xow  York 
conviction  carries,  with  it  forfeiture  of  real  estate  for  tho  life  of  tho 
convict  and  of  Lis  goods  and  chattels.  (J.  W't.) 

TREASURE-TROVE  ia  defined  by  Blnckstone  to  be 
money  or  coin,  gold,  silver,  plate,  or  bullion  found  hidden 
in  tho  earth  or  other  privato  place,  the  owner  thereof  being 
unknown.  This  definition  is  simply  an  extension  of  the 
Roman  law  definition  of  thrwurut  iiuarfM  as  an  ancient 
depusit  of  money  (vetua  i!rp,.*itio  ptmniif)  found  by 
accidout  and  without  actual  search.  Tie  right  to  treasure- 
trove  was  not,  however,  the  satuo  in  Roman  nnd  English 
law.  The  former  at  its  latest  stage  divided  it  between  tho 
finder  nnd  tho  owner  of  the  land  on  which  it  wua  found, 
except  where  it  waa  found  on  public  or  imperial  property, 
when  one-half  went  to  tho  fisc.  If  a  man  found  treasure 
on  his  own  land,  ho  h--:!  a  right  to. the  xshole.  The  rights 
if  the  crown,  modified  by  these  of  tho  feui'ii  lord,  g.-.vir;- 
ally  b.-amo  more  extensive  in  tho  feudal  l,iw  of  Europe, 
so  much  so  at)  to  become,  in  the  words  of  Hrotiua,  "jus 
commune  et  quasi  gentium."  In  more  recent,  times  there 
has  been  a  return,  at  any  rate  in  tho  case  of  France,  to  tho 
division  ma<!'.<  by  tho  Ili-man  law.  In  En -.'land  the  com- 
tm>n  law,  which  at  one  time  apiiarcntly  cor..'.; r red  troasurc- 
tt'uve,  wherever  found,  upon  tho  finder,  now  giv;s  it  all  to 
the  king,  io  accordance  with  the  maxim  "  quod  nul.ius  est 
fit  d:;mini  n.his."  Thh  is  always  provided  that  tho  owner 
cannot  1*  known  or  discovered.  If  Lo  can  be  he  and  not 
the  king  is  entitled  to  it. 

A  ri^ht  to  treasure-trove  may  be  granted  by  tho  British  crown  as 
a  Fi./..-  eHtsF.  (7.  r. ).  It  is  the  duty  of  one  finding  treasure  to  mako 
it  known  to  the  coroner  By  the  sUtutc  Im  Officio  CvronnUirit 
{ 1  Ed  sr.  I.  st.  21,  the  coron.  r  is  to  inquire  of  treasure  that  is  found, 
who  were  the  finders  and  likewise  who  is  *un»vt.-d  thereof,  and 
that  may  1*-  well  perceived  where  ono  livtth  ricSnindy,  haunting 
tavi-nis,  ami  hath  done  so  of  long  time,  Concealment  of  treasure* 
trovi  i*  a  tiiijUf :m ■•incur  at  common  law.  There  can  K-  no  larceny 
nf  it  nntil  it  has  bt.n  fo-inil  bv  the  coroner  to  be  the  property  of 
the  crown.    Tho  Home  OlUce  has  recently  kutd  a  notification 


modifying  the  existing  regulations  «.  far  a*  to  permit  the  finder* 

of  coins  ani  antiquities  coming  under  tho  <b'&ciiptir.n  of  treasure- 
trovu  to  retain  articles  not  actuary  required  fcr  national  tnstftu 
tions,  and  the  sum  receive  !  from  tncli  institutions  aa  the  antiquariau 


vuliM  of  anv  articles  retained. 


1 


t  tu  a  deduction  of  20  per  cent 
from  tho  antiquarian  value  of  tho  objects  retained  and  10  per  cent 
from  tho  value  of  other  objects.  In  tho  United  State*  treasure- 
trove  la  usually  vested  in  the  State  aa  bona  uicjrttkt.  Louisiana 
follows  tho  French  C  ~de  Civil,  and  gives  half  to  tho  finder  and  half 
to  the  landowner.  The  importance  of  treaaurc-trovo  in  India  led 
to  tho  passing  of  the  Indian  Tnsaure-Trovo  Act  (Act  vi.  of  lS7b)t 
It  provides  that  treasuro  is  to  be  delivered,  to  tho  finder  if  no  owner 
appears.  If  tho  owner  cm  bo  fuund,  three-fourth*  f<>  to  tho  finder 
and  one-fourth  to  tho  corner,  power  bring  reserved  to  the  Govern- 
ment, to  aconiro  it  hy  payment  of  a  sum  iqual  to  one-fifth  more 
than  tho  vidno  of  tho  material 

TREATIES.  1.  A  treaty  is  a  contract  between  two  or 
inoru  states.  The  term  "  traclatus,  "  and  its  derivatives,  logy, 
though  of  occasional  occurrence  in  this  sense  from  the  13th 
century  onwards,  only  began  to  bo  commonly  to  employed, 
in  lieu  of  the  older  technical  terms  "conventio  publico," 
or  "  fcedtu,"  from  tho  end  of  tho  1 7th  ceutury.  In  the 
language  of  modern  diplomacy  the  term  "  treaty  "  is  re- 
stricted to  the  more  important  international  agreement*, 
especially  to  those  which  are  tho  work  of  a  congress,  while 
agreements  dealing  with  subordinate  questions  are  de- 
scribed by  the  more  general  term  "convention."  The 
present  article  will  disregard  this  distinction. 

2.  The  making  and  the  observance  of  treaties  is  necc3-  Antl- 
sarily  a  very  early  phenomenon  in  the  history  of  civilization,  c  :ty. 
and  the  theory  of  treat  ic»  vu  one  of  the  nrst  deportments 

of  international  low  to  attract  attention.  Treaties  ora 
recorded  on  the  monuments  of  Egypt  nnd  Assyria ;  they 
occur  in  the  Old  Testament  Scriptures ;  ond  questions 
arising  under  onffijicat  and  "  fu-dcra  "  occupy  much  space 
in  the  Greek  and  Roman  historians.1 

3.  Treaties  have  been  classified  on  many  principles,  CWlfir* 
of  which  it  will  suffice  to  mention  the  more  important.  A  " 
"personal  treaty,"  having  reference  to  dynastic  interests, 
i*  contrasted  with  a  "real  treaty,"  which  binds  the  nation 
irrespectively  of  constitutional  changes  ;  treaties  creating 
outstanding  obligations  are  opposed  to  "  transitory  con- 
ventions," t.<j.,  for  cession  of  territory,  recognition  of  inde- 
pendence, and  tho  like,  which  operate  irrevocably  once  for 
all,  leaving  nothing  morn  to  be  done  by  the  contracting 
parties  ;  and  treaties  in  the  nature  of  a  definite  transaction 
(RechUgesrhaft)  are  opposed  to  those  which  aim  at  estab- 
lishing a  general  rule  of  conduct  {Rtditmttz).  With  refer- 
ence to  their  objects,  trea'k-s  may  perhaps  be  conveniently 
clarified  as  (!)  politic;!?,  including  treaties  of  peace,  of 
alliance,  of  cession,  of  boundary,  for  creation  of  inter- 
national servitudes,  of  neutralization,  of  guarantee,  cf 
nub.mii.sion  to  arbitrate  a  ;  (;!)  .•onirnercin!,  including  con- 
sular and  fishery  convention.*,  and  fhiii.  tr.ide  and  naviga- 
tion treaiica  ;  {•'<)  confederations  for  .special  social  objects, 
such  hi  tho  Zollvcrein,  tiio  L.tir.  monetary  union,  and  the 
still  wider  unions  with  reference  to  posts,  telegraphs,  sub- 
marine cable,  nnd  wri^Lts  and  measure* ;  (1)  rtdaiing  to 
criminal  justice,  f  </.,  t  j  extradition  and  arrest  ef  fugitive 
seamen  ;  (*')  n!^tinb-  to  civil  justice,  e.g.,  to  the  protection 
of  trade  mark  nnd  copyright,  to  the  execution  of  foreign 
judgments,  to  the  reception  of  evi.bncc,  and  to  actions  by 
and  againot  foreigners ;  (ti)  providinr;  general  rules  for  the 
conduct  of  warfare,  t.y ,  the  declaration  of  Paris  and  the 
convention  of  Geneva.  It  mil  l  be  remarked  that  it  is  not 
always  pr>.v,ible  to  assign  a  treaty  wholly  to  one  or  other 
of  the  alxivo  crosses,  since  many  treat it-s  contain  in  com- 
bination  clauses  referable  to  several  of  them.   

1  for  t!io  eeiebratc<l  1r*aty  nf  t0i»  ac.  bet«ci-n  home  and  Cartha?*, 
**e  l'olybius  tii.  22;  and,  on  tho  subject  (fcnts-alJv,  Uarbevrae's  full 
but  very  nncrttiral  Jlittoire  det  Aneient  Tra<!rs,  173ft ;  Muller- 
J'.clncn»,  OesckieUt.  de*  VMtrrtekt*  im  Alfrthum.  1848;  E.  E«;er, 
Elude.  J/„t  ,r  :  :;  r,r  Ui  T  jxU,  PMt*  cku  it*  (It cot  et  eke*  Ut 
'•'»»«»',  liew  el..  ibiS. 
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»  L  The  analogy  between  treaty  making  and  legislation 
r*  is  striking  when  a  congress  agrees  upon  general  principles 
wbieh  are  afterwards  accepted  by  a  large  number  of  states, 
as,  for  instance,  in  the  case  of  the  Geneva  convention  for 
improving  tho  treatment  of  the  wounded.  Many  political 
treaties  containing  "  transitory  "  conventions,  with  reference 
to  recognition,  boundary,  or  cession,  become,  as  it  were,  the 
title-deeds  of  the  nations  to  which  they  relate.1  But  the 
closest  analogy  cf  a  treaty  is  to  a  contract  in  private  law, 
as  will  appear  from  the  immediately  following  paragraphs. 

5.  The  making  of  a  valid  treaty  implies  several  re- 
quisites.   (1)  It  tnnst  be  made  between  competent  parties, 
i.e.,  sovereign  states.    A  ""concordat,"  to  which  the  pope, 
a?  a  spiritual  authority,  is  one  of  the  parties,  is  therefore 
not  a  treaty,  nor  is  a  convention  between  a  .state  and  an 
individual,  nor  a  convention  between  the  rulers  of  two 
states  with  reference  to   their   private   affairs*  Semi- 
sovereign  states,  such  as  San  Marino  or  Egypt,  may  make 
conventions  upon  topics  within  their  limited  competence. 
It  was  formerly  alleged  that  ar  infidel  state  could  not  bo 
a  party  to  a  treaty.     The  question  where  the  treaty- 
making  power  resides  in  a  given  state  is  answered  by  the 
municipal  law  of  that  state.    It  usually  resides  in  the  I 
executive,  though  sometimes,  as  in  the  United  States,  it  is 
shared  by  the  legisrature,  or  by  a  branch  of  it.  (  (2)  There 
must  be  an  expression  of  agreement    This  is'not  (as  in 
private  law)  rendered  voidable  by  duress ;  e.g.,  the  cession 
of  a  province,  though  extorted  by  overwhelming  force,  is 
nevertheless  unimpeachable.    Duress  to  the  individual 
negotiator  would,  however,  vitiate  the  effect  of  his  signa- 
ture.   (3)  From  the  nature  of  the  case,  tho  agreement  of 
states,  other  than  those  the  government  of  which  is  auto- 
cratic, must  be  signified  by  means  of   agents,  whose 
authority  is  either  express,  as  in  the  case  of  'plenipoten- 
tianes,  or  implied,  as  in  the  case  of,  e.g.,  military  and  naval 
commanders  for  matters,  such  as  truces,  capitulations,  and 
cartels,  which  are  necessarily  confided  to  their  discretion. 
"When  an  aijent  acts  in  execs  of  lm  implied  authority  he 
is  said  to  make  no  treaty,  but  a  mere  "sponsion,"  which, 
unless  adopted  by  bis  Government,  does  not  bind  it,  e.g., 
the  ^flair  of  tho  Caudine  Forks  (Livy,  ix.  5)  and  the  con- 
vention of  Clooter  S::vtn  in  1757.    (-1)  Unlike  a  contract 
in  private  law,  a  treaty,  even  though  made  in  pursuance 
of  a  full  power,  is,  according  to  modern  views,  of  no  effect 
till  it  is  ratified.    (5)  No  special  form  is  necessary  for  a 
treaty,  which  in  theory  may  be  made  without  writing.  It 
need  not  even  appear  on  the  face  of  it  to  bo  a  contract 
between  the  paries,  bnt  m\y  tako  the  form  of  a  joint 
ficclaration.  cr  of  an  exchange  of  notes.    Latin  was  at  one 
time  the  language  usually  employed  in  treaties,"  and  con- 
tinued to  be  so  employed  to  a  lato  date  by  the  emperor 
an.]  tlii!  pope'.    Treaties  to  which  several  European  powers 
of    differont   nationalities  are  parties  are  now  usually 
drawn  up  in  French  (tho  use  of  which  became  general  in 
rl.  i  time  of  Louis  XIV.),  but  the  final  act  of  the  congress 
p     Vtienna  contains  a  .  protest  against  tho  use  of  this 
la.iguago  being  considered  obligatory.    A  great  European 
treaty  usually  commences  '  In  the  name  of  tho  Most  Holy 
and  Indivisible  Trinity,1'  or,  if  tlin  Porto  is  a  party,  "In 
the  name  of  Almighty  God."    (6)  It  is  sometimes  said 
tli at  a  treaty  must  have  a  lawful  object,  but  the  danger 
of  accepting  such  a  statement  is  apparent  from  tho  use 
w  hich  fcas  been  made  of  it  by  writers  <vho  deny  the  validity 
ot  any  cession  of  national  territory,  or  even  go  so  far  as  to 
In v  down,  with  Fiore,  that  "all  should  be  regarded  as  void 
»<•  hich  are  in  any  way  opposed  to  the  development  of  the 
f.-ee  activity  of  a  nation,  or  which  hinder  tho  exercise  of 
ita  natural  rights."    (7)  The  making  of  a  treaty  is  aome- 

»  C/.  Sir  Edward  HerUlet's  very  usofal  collection,  entitled  The  Map 
»/  Europe  by  Treaty,  1875. 


times  accompanied  by  acts  intended  to  secure  its  better 
performance.  The  taking  of  oaths,  the  assigning  of  "con- 
servatores  pacis,"  and  the  giving  of  hostages  aro  now 
obsolete,  but  rovenuo  is  mortgaged,  territory  is  pledged, 
and  treaties  of  guarantee  are  entered  into  for  this  purpose. 

6.  A  "  transitory  convention  "  operates  at  once,  leaving  DnraV.o- 
no  duties  to  be  subsequently  performed,  but  with  reference 

to  conventions  of  other  kinds  questions  arise  as  to  the 
duration  of  tho  obligation  created  by  them,  in  other  words, 
as  to  the  moment  at  which  those  obligations  come  to  an 
end.  This  may  occur  by  the  dissolution  of  one  of  the 
contracting  states,  by  the  object-matter  of  the  agreement 
ceasing  to  exist,  by  full  performance,  by  performance  be- 
coming impossible,  by  lapse  of  the  time  for  which  the  agree- 
ment was  made,  by  conlrariut  consensu*  or  mutual,  release, 
by  "denunciation"  by  one  party  under  a  power  reserved 
in  the  treaty.  By  a  breach  on  either  side  the  treaty 
usually  becomes,  not  void,  but  Voidable  A  further  cause 
of  the  termination  of  treaty  obligations  is  a.  total  change  of 
circumstances,  since  a  clause  "rebus  sic  stantibus"  is  said 
to  be  a  tacit  condition  in  every  treaty."  Such  a  conten- 
tion can  only  be  very  cautiously  admitted.  It  has  been 
put  forward  by  Russia  in  justification  of  her  repudiation 
of.  the  clauses  of  the  treaty  of  Paris  neutralizing  the  Black 
Sea,  and  of  her  engagements  as  to  Batoum  contained 
in  the  treaty  of  Berlin.  The  London  protocol  of  1871, 
with  a  view  to  prevent  such  abuses,  lays  down,  perhapB  a 
little  too  broadly,  "  that  it  is  an  essential  principle  of  the 
law  of  nations  that  no  power  can  liberate  itself  from  the 
engagements  of  a  treaty,  nor  modify  the .  stipulations 
thereof,  unless  with  the  consent  of  the  contracting  powers, 
by  means  of  an  amicable  arrangement."  Treaties  are  in 
most  cases  suspended,  if  not  terminated,  by  the  outbreak 
of  a  war  between  the  contracting  parties,  and  aro  therefore 
usually  revived  in  express  terms  in  the  treaty  of  peace. 

7.  The  rules  for  tho  interpretation  of  treaties  are  not  so  intcrr'a 
different  from  those  applicable  to  contracts  in  private  law  .rtio: . 
as  to  need  here  a  separate  discussion. 

8.  Collections  of  treaties  are  cither  (L)  general  or  (ii.)  Coll,  - 
national. 

(i)  The  first  to  publish  a  general  collection  .of  treaties  wac  gca(  .1 
Leibnitz,  whose  Codex  Juris  Genlitrm,  containing  documents  from 
1097  to  1497,  "  ca  qu«e  sola  inter  li'ieros  populos  legum  aunt  loco," 
appeared  in  1693,  and  was  followed  in  1700  by  the  Mantissa.  The 
Corps  Vniversel  DiplomaHq'/e  rfit  Droit  ties  Gens  of  Dumont,  con- 
tinued by  Birbayrac  and  ilousset  in  thirteen  folio  volumes,  con- 
taining treaties  from  315  a.d.  to  1730,  was  published  in  1726-39. 
Wenck's  Corpus  Juris  Gentium  Keeevtitrimi,  3  vols.  8vo,  1761-96, 
contains  treaties  from  1735  to  1772.  Tho  8vo  Recveil  of  0.  F.  de 
Martens,  continued  by  C  de  Martens,  Ssnlfcld,  Murhard,  Samwtr, 
Hopf,  and  Stoerk,  commenced  in  1791  with  treaties  of  1701, 
and  is  still  in  progress.  Tho  scries  in  1887  extended  to  sixty-four 
volumes.  See  also  the  following  periodical  publications: — Das 
SUatsarchiv,  Sammluug.  der  ojficlelltn  Aclenstucke  cur  Gesehieht* 
dcr  Q'gcnwurt,  Leipsic,  commencing  in  1861;  Archives  Diplo- 
■matiquts,  Stuttgart,  sinco  1821 ;  Archives  Diplontatiques,  Hecueil 
Xtensucl  ds  Diplomatic  el  cCHistoire,  Paris,  since  1861;  and  HerU- 
let's British  and  Foreign  State  Papers,  from  the  termination  cf  the 
War  of  J814  lo  the  latest  period,  ecmpilcd  at  the  Foreign  Office  by  the 
Librarian  and  Keeper  of  tiu  Papers.  London,  since  1819,  and  still 
in  progress. 

(ii.)  The  more  important  collections  of  national  treaties  are  cuUc- X 
thoso  of  M.  Neumann  and  M.  de  Plassan  for  Austria,  1865-84; 
Ikutner  for  the  German  empire,  1SS3 ;  Cairo,  for  "  l'Amiriquo 
Latino,"  1S62-69  ;  Do  Clercq  for  France,  1804-86  ;  Do  Garcia  de 
la  Vega  for  Belgium,  1850-83  ;  Lagemfcns  for  the  Netherlands, 
1858-82  ;  Soutzo  for  Greece,  1858  ;  Count  SoUr  de  la  Marguerite 
for  Sardinia.  1836-61  ;  De  Castro  for  Portugal,  18W-79  ;  Eydberg 
for  Sweden,  1877  ;  Kaiser  (1861)  and  Eichmann  (1885)  for  Switzer- 
land ;  Barou  du  Testa  (1864-82)  and  .\risUrchi  Bey  (1873-74)  for 
Turkey  ;  F.  de  Martens  for  Russia,  1874-85  ;  Mayers  for  China, 
1877.  The  official  publication  for  idly  begins  in  1864,  for  Spam 
in  1843,  for  Denmark  in  1874.  The  treaties  of  Japan,  were  pub- 
lished by  authority  in  1884.  Those  of  the  United  States  are  con- 
tained in  the  Statute*  at  Large  of  the  United  States,  end  in  tha 

3  Cf  Bynkorsnoek,  Quiest.  Jur.  Pub.,  u.  c.  10. 
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collection*  of  J.  Elliott  (1834)  and  H.  Mioot  (1844-50);  see  also 
Mr  Bancroft  Davis's  NoUs  upon  the  Trralitt  of  the  United  States  with 
ether  Powers,  preceded  by  a  List  of  the  Treaties  and  Conventions 
vrith  Foreign  Powers,  chronologically  arranged,  and  followed  by  an 
Analytical  Index  and  a  Synoptical  Index  of  the  Treaties,  187S. 
In  England  no  treaties  were  published  before  tbo  17th  century, 
auch  matter*  being  thought  "not  fit  to  be  made  vulgar."  The 
treaty  of  1604  with  Spain  was,  however,  published  by  authority, 
as  were  many  of  the  treaties  of  the  Stuart  lungs.  Rymer's  Fadera 
wu  published,  under  the  orders  of  the  Government,  in  twenty 
volumes,  from  1704  to  1732.  Treaties  are  officially  published  at 
the  present  day  in  the  London  Gazette,  and  are  also  presented  to 
parliament,  but  for  methodical  collections  of  treaties  made  by 
Great  Britain  we  are  indebted  to  private  ent 


duood  threo  volume*  in  1710-13,  republished  wfth  a  fourth  vol- 
ume in  1732.  Other  three  volumes  appeared  in  1772-81,  the 
collection  commonly  known  as  that  of  C.  Jeuklnson  (3  vol*. )  in 
178S,  and  that  of  Coalmen  (2  vols.)  in  1795.  J.  Mscgregor  pub-, 
liahed  (1841-44)  eight  volumes  of  commercial  treaties,  but  the  great 
collection  of  the  commercial  treaties  of  Great  Britain  is  that  of  L. 
Hertslet,.  librarian  of  the  Foreign  Office,  continued  by  his  son  and 
successor  in  office,  Sir  Edward  Hertslet,  entitlod  A  Complete  Collec- 
tion qf  the  Treaties  and  Conventions  and  Reciprocal  Regulations  at 
present  subsisting  between  Great  Britain  and  Foreign  Powers,  and 
of  thel  Laws  and  Orders  in  Council  concerning  the  same,  so  far  as 
the?  relate  te  Commerce  and  Navigation,  the  Slavs  Trade,  Poet 
Office,  di,,  and  to  the  Privileges  and  Interests  of.  the  Subjects  of  the 
Contracting  Parties,  1820-88, 16  vols.  Sir  Edward  Hertslet  also  com- 
menced in  1876  a  series  of  volumes  containing  Treaties  and  Tariffs 
regulating  the  Trade  between  Britain  and  Foreign  Nations,  and 
Extracts  of  Treaties  between  Foreign  Powers,  containing  the  Most 
Favoured  Nation  Clauses  applicable  to  Great  Britain.  The  treaties 
•fleeting  British  India  are  officially  set  out,  with  historical  notes, 
in  A  Collection  of  Treaties,  Engagements,  and  Sannudt  relating  to 
India  and  Neighbouring  Countries,  by  C.  W.  Aicheson.  This  work, 
with  the  index,  extends  to  eight  volumes,  which  appeared  at 
Calcutta  in  1862-66. 
List  of  ,  9.  It  may  be  worth  while  to  add  a  list  of  some  of  the 
Import-  more  important  treaties,  now  wholly  or  partially  io  force, 
"**  especially  those  to  which  Great  Britain  is  a  party,  classified 
trea.ii*: .  accQr(j}ng  to  tneir  objects,  in  the  order  suggested  in  para- 

.  graph  3. 

political ;  (L)  The  principal  treaties  affecting  the  distribution  of 
'  territory  between  the  various  states  of  Central  Europe  are 
those  of  Westphalia  (Osnabruck  and  MQnster),  1648 ; 
.Utrecht,  1713;  Paris  and  Hubertsburg,  1763;  for  the  parti- 
tion of  Poland,  1772,  1793;  Vienna,  1815;  London,  for  the 
separation  of  Belgium  from  the  Netherlands,  1831,  1839 ; 
Zurich,  for  the  cession  of  a  portion  of  Lombardy  to  Sardinia, 
1859;  Vienna,  as  to  Schleswig-Holstein,  1864;  Prague, 
whereby  the  German  Confederation  was  dissolved,  Austria 
recognizing  the  new  North  German  Confederation,  trans- 
ferring to  Prussia  her  rights  over  Schleswig-Holstein,  and 
ceding  the  remainder  of  Lombardy  to  Italy,  1866  ;  Frank- 
fort, between  France  and  the  new  German  empire,  1871. 
The  disintegration  of  the  Ottoman  empire  has  been  regu- 
lated by  the  great  powers,  or  some  of  them,  in  the  treaties 
of  London,  1832,  1863,  1864,  and  of  Constantinople, 
1881,  with  reference  to  Greece ;  and  by  the  treaties  of 
Paris,  1856  ;  London,  1871 ;  Berlin,  1878  ;  London,  1883, 
with  refcrenco  to  Montenegro,  Rou mania,  Sorvia,  Bulgaria, 
and  the  navigation  of  the  Qanube.  The  encroachments  of 
Russia  upon  Turkey,  previous  to  the  Crimean  War,  are 
registered  in  a  series  of  treaties  beginning  with  that  of 
Kutchuk-Kainardji,  1774,  and  ending  with  that  of  Adrian- 
ople  in  1829.  Tbe  independence  of  the  United  States  of 
America  was  acknowledged  by  Great  Britain  iu  the  treaty 
of  peace  signed  at  Paris  in  1763.  The  boundary  between 
the  United  States  and  the  British  possessions  is  regulated 
in  dotaila  by  the  treaties  of  Washington  of  1842,  1846, 
1 871.  Switzerland,  Belgium,  Corfu  and  Pazo,  and  Lux- 
emburg are  respectively  neutralized  by  the  treaties  of 
Vienna,  1815,  and  of  London,  1839,  1864,  1867.  A  list 
of  treaties  of  guarantee  to  which  Great  Britain  is  a  party, 
and  which  are  supposed  to  "be  still  in  force,  beginning  with 
n  treaty  mado  with  Portugal  in  1373,  was  presented  to 
rarliament  in  1859. 


(iL)  For  tbe  innumerable  conventions  to  which  Great  eemrnnt- 
Bri  tain  is  a  party  as  to  commerce,  consular  jurisdiction,  rial  • 
fisheries,  and  the  slave,  trade,  it  must  suffice  to  refer  to 
the  exhaustive  and  skilfully  devised  index  to  Hertslet's 
Commercial  Treaties,  forming  volume  xvl,  1885. 

(iil)  The  social  intercourse  of  the  world  is  facilitated  by  social; 
conventions,  such  as  those  establishing  the  Latin  monetary 
union,  1865 ;  tbe  international  telegraphic  union,  1 865 ; 
tbo  universal  postal  union,  1874 ;  the  international  bureau 
of  weights  and  measures,  1875;  and  providing  for  the 
protection  of  submarine  cables  in  time  of  peace,  1884. 
Such  treaties  are  somewhat  misleadingly  spoken  of  by 
recent  writers  (L  von  Stein  and  F.  de  Martens)  as  con- 
stituting a  "  droit  administratif  international" 

(iv.)»Tbe  following  are  the  nnw  operative  treaties  of"  to  ex- 
extradition  to  which  Great  Britain  is  a  party: — withtr3*!ltlftn 
the  United  States,  1842;  Brazil  and  Germany,  1872; 
Austria,  Denmark,  Italy,  Norway  and  Sweden,  1873  ; 
Hayti  and  Netherlands,  1874;  Belgium  and  France,*1876  ; 
Spain,  Portugal  (as  to  India  only),  1878 ;  Tonga,  1879 ; 
Luxemburg,  Equador,  and  Switzerland,  1880;  Salvador, 
1881;  Uruguay,  1884;  Guatemala, .1885;  Russia,  1886. 
It  will  be  observed  that  all  these,  except  the  treaty  with 
tbe  United  States,  are  subsequent  to  and  governed  by  the 
provisions  of  33  and  34  Vict  c  52,  "The  Extradition  Act, 
1&70."  Before  the  passing  of  this  general  Act,  it  had 
been  necessary  to  pass  a  special  Act  for  giving  effect  to 
each  treaty  of  extradition.  The  most  complete  collec- 
tion of  treaties  of  extradition  is  that  of  F.  J.  Kirchner. 
L Extradition,  Rtcueil,  dec^  London,  1883. 

(v.)  General  conventions,  to  which  most  of  the  Euro-  **  t« 
pean  states  are  parties,  were  signed  in  1883  at  Paris  for  ""Pyrifikt 
the  protection  of  industrial,  and  in  1886  at  Bern  for  the  : 
protection  of  literary  and  artistic,  property. 

(vi)  Certain  bodies  of  rules  intended  to  mitigate  the  "  <°  «>* 
horrors  of  war  have  received  the  adhesion  of  most  civilized  c«t^iuct- 
states.    Thus  the  declaration  of  Paris,  1856  (to  which,  (tf4k 
however,  the  United  States,  Spain,  Mexico,  Venezuela, 
Columbia,  Bolivia,  and  Uruguay  have  declined  to  accede), 
prohibits  the  use  of  privateers  and  protects  the  commerce 
of  neutrals;  the  Geneva  convention,  1864,  gives  a  neutral 
character  to  surgeons  and  hospitals ;  and  the  St  peters- . 
burg  declaration,  1868,  prohibits  the  employment  of  ex- 
plosive bullets  weighing  less  than  400  grammes. 

It  were  greatly  to  be  wished  that  the  official  publication 
of  treaties  could  be  rendered  more  speedy  and  more 
methodical  than  it  now  is.  The  labours  of  the  publicist 
would  also  be  much  lightened  were  it  possible  to  cor> 
eolidate  the  various  general  collections  of  diplomatic  acts 
into  a  new  Corps  Diplomatique  Univertel,  well  furnished 
with  cross  references,  and  with  brief  annotations  showing ) 
how  far  each  treaty  is  supposed  to  be  still  in  force. 

10.  In  addition  to  the  work*  already  cited  in  the  course  of  this  Li  ten  - 
article  the  following  are  for  various  reasons  important : — Job.  Lupus,  tu.\ . 
De  Confederations  Principum,  Strnsburg,  1511  (the  first  published 
monograph  upon  the  subject);  Botlinus,  Dissertatio  de  Contraetibus 
Summarum  Potestalum,  Halle,  1696  ;  Neyron,  De  Vi  Faederum 
inUr  Oentcs,  Gott,  1778;  Neyron,  Xssai  Uietorique  et  Politique 
sur  Us  Garanties,  4c. ,  Gott,  1797;  Wechter,  De  Modis  TolUndi 
Pacta  inter  Gentcs,  Stuttg.,  1780;  Dresch,  Uebcr  die  Dover  der 
Vblkervertrige,  Landshut,  1808  ;  C.  Bergbohm,  Staatsvertrage 
und  Geselze  als  Qxullen  dts  Vtlkcrrcehts,  Dorpat,  1877;  Jcllinek, 
Die  reehtliehe  Nalur  der  StaUnvcrtrayen,  Vienna,  1880;  Holien- 
dorff,  Handbuch  dee  VMerrechts,  vol.  lii,  1887.  On  the  history  of 
the  grest  European  treaties  generally,  see  tho  Ilistoire  Abrfg/e  dee 
Trades  de  Paix  enlre  Us  Puissances  de  rFurope,  by  Koch,  as  recast 
and  continued  by  Jkholl,  iu  1817  and  1818,  snd  again  by  Count 
do  Garden  in  1848-59;  as  also  the  Rtcueil  Manuel  of  De  Martens 
and  Cus*y,  now  continued  by  Geffcken.  For  the  peaco  of  West- 
phalia Putter's  Oeist  des  westphilischen  Fricdens,  1785,  is  useful; 
for  tbe  congress  of  Vienna,  K  tuber's  Aden  des  Wiener  Congresses, 
1816-19,  and  Le  Congres  ds  Yiennc  et  les  TraiUs  de  ISIS,  priced* 
des  Conferences  de  Drtsdt,  ds  Prague,  et  de  Chatillon,  suiri.dct 
Congres  d'  Aix-U-Chapelle,  Troffau,  lay  bach,  et  I'erone.  by  Count 
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Angyborg.  The  last-mentioned  writer  bu  also  published  collec- 
tions of  treaties  relating  to  Poland,  1782-1802;  to  the  Italian 
insertion,  1859;  to  the  congress  of -Paris,  1856,  and  the  revision 
3f  its  work  by  the  conference  of  London,  1871 ;  and  to  the  Pranoo- 
German  War  of  1870-71.  For  the  treaties  regulating  the  Eastern 
questiou,  see  Ths  £vropta*  Conttrt  in  ths  Eastern  Question,  by  T.  E. 
ftollsod,  1885,  and  La  Turquu  tt  U  Taruimat,  by  E.  Engelhardt, 
1882-84.  (tAh.) 

TREB1ZOND,  in  Greek  TsaI'KZUs,  a  city  of  Asia 
Minor,  situated  on  the  Black  Sea,  near  its  south-eastern 
angle,  from  the  time  of  its  foundation  as  a  Ofeek  colony 
to  the  preseot  day  bag  always  been  a  considerable  emporium 
of,  commerce,  and  at  one  time  was  for  two  centuries  and  a 
half  the  capital  of  an  empire.  Its  importance  is  due  to 
iu  geographical  position,  because  it  commands  the  point 
where  the  chief  and  most  direct  trade  route  from  Persia 
and  Central  Asia  to  Europe,  over  the  tableland  of  Armenia 
by  Bayazid  and  Erzeroum,  descends  to  the  sea.  Its  safety 
also  was  secured  by.  the  barrier  of  rugged  mountains  which 
separates  its  district  from  the  rest  of  Asia  Minor,  rising  to 
the  height  of  7000  or  8000  feet  above  the  sea-leveL  So 
complete  is  the  watershed  that  no  streams  pass  through 
these  ranges,  and  there  is  hardly  any  communication  in 
this  direction  between  the  interior  of  Asia  Minor  and  the 
coast  For  the  same  reason,  together  with  its  northern 
aspect,  the  climate  is  humid  and  temperate,  and  favourable 
to  the  growth  of  vegetation,  unlike  that  of  the  inland 
regions,  which  are  exposed  to  great  extremes  of  heat  in 
summer  and  cold  in  winter.  The  position  which  was 
occupied  by  the  Hellenic  and  medieval  city  is  a  sloping 
table  of  ground  (whence  the  original  name  of  the  place, 
Trapezua,  or  the*  "Tableland"),  which  falls  in  steep  rocky 
precipices  on  the  two  sides,  where  two  deep  valleys,  de- 
scending from  theinterior,  run  parallel  at  no  great  distance 
from  one  another  down  to  the  sea.  The  whole  is  still 
inclosed  by  the  Byzantine  walla,  which 'follow  the  line  of 
the  cliffs,  and  are  carried  along  the  sea-face ;  and  the 
upper  part  of  the  level,  which  is  separated  from  the  lower 
by  an  inner  cross  wall,  forms  the  castle;  while  at  the 
highest  point,  where  a  sort  of  neck  is  formed  between  the 
two  valleys,  is  the  keep  which  crowns  the  whole.  The 
fortifications  and  their  surroundings  are  singularly  pictur- 
esque, for  the  towers,  somo  round,  some  angular,  which 
project  from  them  are  in  many  cases  covered  with  creepers, 
and  the  gardens  that  occupy  the  valleys  below  teem  with 
luxuriant  vegetation.  On  each  side,  about  half-way  be- 
tween the  keep  and  the  sea,  these  ravines  are  crossed  by 
massive  bridges,  and  on  the  further  side  of  the  western 
most  of  these,  away  from  the  city,  a  large  tower  and  other 
fortifications  remain,  which  must  have  served  to  defend  the 
approach  from  that  quarter.  The  area  of  the  ancient  city 
is  now  called  the  Kaleh,  and  is  inhabited  by  the  Turks  ; 
eastward  of  this  is  the  extensive  Christian  quarter,  and 
beyond  this  again  a  low  promontory  juta  northward  into 
the  sea,  partly  covered  with  the  houses  of  a  well-built 
suburb,  which  is  the  principal  centre  of  commerce.  The 
harbour  lies  on  the  eastern  side  of  this  promontory,  but  it 
is  an  unsafe  roadstead,  being  unprotected  towards  the 
north-east,  and  having  been  much  silted  up,  so  that  vessels 
cannot  approach  within  a  considerable  distance  of  the 
shore  The  neighbourhood  of  this  is  the  liveliest  portion 
of  the  city,  as  it  is  from  here  that  the  caravans  start  for 
Persia,  and  at  certain  periods  of  the  year  long  trains  of 
camels  may  be  seen,  and  Persian  merchants  conspicuous  by 
their  high  black  caps  and  long  robes.  The  total  population 
of  the  place  is  estimated  at  32,000,  of  whom  2000  aro 
Armenians,  7000  or  8000  Greeks,  and  the  rest  Turks. 

Tha  city  of  Trapezua  was  a  colony  of  Sinope,  bat  it  first  comes 
into  notice  at  the  time  of  the  Estreat  of  the  Ten  Thousand,  who 
found  rapoae  there.  Notwithstanding  its  commercial  importance, 
the  reo'Oteness  of  its  position  prevented  it  from  being  much 
known  to  famo  either  in  the  Hellenic  or  the  early  mediavsl  period; 


its  greatness  dates  from  tha  time  of  the  fourth  crusade  (1204), 
when  tha  Byzantine  empire  was  dismembered  and  its  capital 
occupied  by  the  Latins.  During  the  confusion  that  followed  that 
event  a  scion  of  the  imperial  family  of  the  Comneni,  called  Alexius, 
eacaped  into  Asia,  and,  having  collected  an  army  of  Iberian 
mercenaries,  entered  Trebizoud,  where  he  was  acknowledged  as  the 
legitimate  sovereign,  and  assumed  the  title  of  Grand  Coronenua. 
Though  only  twenty-two  years  of  sge.  Alexins  was  a  roan  of  ability 
and  resolute  will,  capable  of  establishing  order  in  a  time  of  an- 
archy ;  and  thus  he  succeeded  without  difficulty  in  making  himself 
master  of  the  greater  part  of  the  southern  coast  of  the  Black  Sra. 
The  empire  that  waa  thus  founded  continued  to  exist  until  1461, 
when  the  city  was  taken  by  Mohammed  II.,  eight  years  after  he 
had  captured  Constantinople.  The  cause  of  this  long  duration,  and 
at  the  same  time  the  secret  of  its  history,  is  to  be  found  in  tho 
isolated  position  of  Trebixond  and  its  district,  between  the  moun- 
tains and  the  sea,  which  haa  already  been  drscrilwd.  By  this 
means  it  was  able  to  defy  both  the  Seljoks  aud  the  Ottomans,  and 
to  maintain  its  independence  against  tho  emperors  of  Nic*a  and 
Constantinople.  But  for  the  same  reason  its  policy  wss  always 
narrow,  so  that  it  never  exercised  any  beneficial  influence  ou  the 
world  at  large.  It  was  chiefly  in  the  way  of  matrimonial  alliances 
that  it  waa  brought  into  contact  with  other  states.  Tho  imperial 
family  were  renowned  for  their  beauty,  and  the  princesses  of  this 
race  were  sought  as  bridea  by  Byzantine  emperors  of  the  dynasty 
of  the  Palcologi,  by  Western  nobles,  and  by  Mohammedan  princes ; 
and  the  connexions  thus  formed  originated  a  variety  of  diplomatic 
relations  and  friendly  or  offensive  aUiancea.  The  palace  of  Trebi- 
xond was  famed  for  its  magnificence,  the  court  for  its  luxury  and 
elaborate  ceremonial,  whilo  at  the  same  time  it  was  frequently  a 
hotbed  of  intrigue  and  immorality.  The  Grand  Comneni  were 
also  patrons  of  art  and  learning,  and  in  consequence  of  this  Trebi- 
zoud was  resorted  to  by  many  eminent  men,  by  whose  sgency 
the  library  of  the  palace  waa  provided  with  valuable  manuscripts 
and  the  city  was  adorned  with  splendid  buildings.  Tho  writers 
of  tho  time  speak  with  enthusiasm  of  its  lofty  towers,  of  tho 
churches  and  monasteries  in  the  suburbs,  and  especially  of  the 
gardens,  orchsrus,  and  olive  groves.  It  excited  the  admiration  of 
Gonzales  Clavijo,  the  Spanish  envoy,  whan  he  passed  through  it 
on  bis  way  to  viait  the  court  of  Timur  at  Samarkand  (Clavijo, 
Histcria  del  Oran  Tamarlan,  p.  84) ;  and  Cardinal  Bessarion,  who 
was  a  nstive  of  ths  place,  in  the  latter  part  of  his  life,  when  the 
city  had  passed  into  the  hands  of  the  Mohammedans,  and  he  was 
himself  a  dignitary  of  the  Roman  Church,  so  little  forgot  the  im- 
pression it  had  made  upon  him  that  he  wrote  a  work  entitled  "The 
Praise  of  Trebizoud"  (tyniuisr  T»«w*foJ»foi),  which  exists  in 
manuscript  at  Venice.  Little  was  known  of  the  history  of  the 
empire  of  Trebixond  until  the  subject  was  taken  in  hsnd  by  Prof. 
Fellmerayer  of  Munich,  who  discovered  tha  chronicle  of  Michael 
Panarstus  among  tho  books  of  Cardinal  Bessarion,  and  from  thst 
work,  and  other  source*  of  information  which  were  chiefly  unkuown 
up  to  that  time,  compiled  his  Otschithtt  des  Kaistrthumt  i<cn 
Trapavnl  (Munich,  1827).  Finlsy's  account  of  ths  period,  in  the 
fourth  volume  of  his  History  of  Oretce,  is  based  on  this.  Prom 
time  to  time  the  emperors  of  TrebUond  paid  tribute  to  the  Seljiik 
sultana  of  Iconium,  to  the  grand  khans  of  tha  Mongols,  to  Timur 
the  Tartar,  to  the  Turcoman  chieftains,  snd  to  the  Ottomans ;  but 
by  means  of  skilful  negotiations  they  were  enabled  practically  to 
secure  their  independence.  We  find  them  also  at  war  with  many 
of  these  powers,  and  with  the  Genoese,  who  endeavoured  to 
monopolize  the  commerce  of  the  Black  Sea.    The  city  was  several 
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the  Seljnks,  under  the  command  of  Melik,  the  son  of  the  great 
sultan  Ala  ed  din,  first  assaulted  the  northern  wall  in  the  direction 
of  the  sea,  and  afterwards  endeavoured  to  storm  the  upper  citadel 
by  night  TEey  failed,  however  iu  both  attempts  ;  and  in  the 
latter,  owing  to  the  darkness,  and  to  the  occurrence  of  a  violent 
storm  which  suddenly  swelled  the  torrents  in  the  raviue*,  their 
force  was  threwn  into  inextricable  confusion,  aud  they  were  com- 
pelled to  abandon  their  camp  and  make  the  best  of  their  cscsi>c 
from  the  country.  So  great  was  the  strength  of  the  fortifications 
that,  when  Mohammed  II.  turned  his  thoughts  towards  the  subju- 
gation of  this  stste,  he  might  have  experienced  much  difficulty  in 
reducing  it,  and  might  havo  been  disposed  to  oder  fuYonrablo 
terms,  had  it  not  born  for  the  pusillanimous  coudiict  of  David,  the 
last  emperor,  who  surrendered  the  piece  almost  unconditionally. 

Several  interesting  monuments  or  this  period  remain  at  Trebizoud 
in  the  fori.,  of  churches  in  the  Byzantine  stylo  of  architect™*. 
One  of  these  is  within  the  area  of  the  old  city,  viz.,  the  church  of 
the  Panaghia  Chrysokephalos,  or  Virgin  of  the  Golden  Head,  a 
Urge  and  maasiro  but  excessively  plain  building,  which  is  now  tl  - 
Orta-hiasar  mosque.  On  tho  further  side  of  the  eastern  ravine 
stands  a  smaller  but  very  well  proportioned  structure,  the  church 
of  St  Eugeoius,  the  patron  saint  of  Trcbizond,  now  tho  Yeni  bjutm 
djsnii,  or  New  Friday  mosque.  Still  more  important  is  the  churJi 
of  Haghia  Sophia,  which  occupies  a  conspicuous  position  ntrrlociL- 
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to!»  th«  boo,  about  two  miles  to  the  wett  of  tho  city.  The  porches 
r.f'tbu  are  handsomely  ornamented,  and  about  •  hundred  feet  from 
It  rises  a  till  campanile,  tho  inner  wall*  of  which  hare  boea  covered 
in  parte  with  frescos  of  religious  subjects,  though  these  are  now 
much  defaced.  But  the  most  remarkable  memorial  of  the  Middle 
Ages  that  exist*  in  all  this  district  is  the  monaster;  of  Sumolas, 
which  is  situated  among  the  mountains,  about  25  miles  from 
Trebirond,  at  the  side  of  a  rocky  glen,  at  a  height  of  4000  feet 
above  the  sea.  Its  position  is  most  extraordinary,  for  it  occupies 
a  cavern  in  the  middle  of  tho  face  of  a  p»r|n:n  iieular  cliff  a  thousand 
feet  high,  where  the  white  buildings  offer  a  marked  contrast  to  the 
browu  rock  which  forms  their  setting.  It  is  approached  by  a 
rigzag  path  at  the  *ide  of  the  cliff,  frora  which  a  flight  of  ttono 
trips  and  a  wooden  staircase  give  access  to  the  monastery.  The 
valley  below  it  filled  w.th  tha  richest  vegetation,  the  undergrowth 
betas  largely  composed  of  azaleas  and  rhododendrons.  An  antiquity 
oi  150O  vcars  is  claimed  for  the  foundation  of  the  monaster)',  but 
it  is  certain  that  the  first  person  who  raised  it  to  importance  was 
the  emperor  Alexius  Comncnus  III.  of  Trebirond;  he  rebuilt  it  in 
1360.  and  richly  endowed  it.  Tho  golden  bull  of  that  emperor, 
which  became  thenceforth  the  charter  of  its  foundation,  is  still 
preserved  ;  it  is  one  o(  tho  finest  specimens  of  such  documents, 
and  contains  portraits  of  Alexius  himself  and  his  queen.  The 
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monastery  also  possesses  the  tirrnao  of  Mohamm  ed  II.  by  which  ho 
accorded  n is  protection  to  tho  monks  when  he  became  master  of 
the  country.  (H.  F.  T.) 

TREDEGAR,  a  town  of  Monmouthshire,  England,  U 
situated  on  the  Sirhovry  river,  and  on  the  London  and 
North  Western  Railway  system,  ?  miles  east-north  east  of 
Mertbyr  Tydvil  and  249  west  of  London.  The  town  owes 
its  existence  to  the  establishment  in  the  beginning  of  the 
century  of  the  works  of  the  Tredegar  Iron  and  Coal 
Company,  who  lease  tho  soil  and  minerals  from  Lord 
Tredegar.  The  iron-works,  chiefly  for  the  smelting  of 
iron  aod  the  manufacture  of  iron  and  steel  rails,  are  of 
enormous  extent,  and  employ  upwards  of  4000  men.  The 
town  ie  also  surrounded  by  iron  and  ccal  mines,  the  pro- 
perty of  the  company.  It  consists  chiefly  of  workmen's 
houses,  bat  is  built  with  regularity  and  neatness,  the  prin- 
cipal streets  diverging  from  aa  open  space  called  the 
Circle,  in  the  centre  of  the  town,  where  there  are  a  number 
of  good  shops.  The  church  of  St  George  is  a  tasteful 
modern  building  in  the  Norman  style.  The  temperance 
hall,  union  workhouse,  and  literary  institute  and  library 
Reserve  notice.  The  population  of  the  urban  sanitary 
district  (area  7029  acres),  a  small  portion  of  which  is  in 
Lrecknocluihire,  in  1871  was  16,989  and  in  i83i  it  was 
18,771 

TREE-CREEPER,  one  of  the  smallest  of  British  birds, 
and,  regard  being  had  to  its  requirements,  one  very  gene- 
rally distributed.  It  is  tho  Ctrlkia  familiaris  of  ornitho- 
logy, and  remarkable  for  the  stiffened  shafts  of  its  long 
and  pointed  tail-feathers,  aided  by  which,  and  by  its  com- 
;  .ratively  large  feet,  it  climbs  nimbly,  in  a  succession  of 
juries,  the  trunks  or  branches  of  trees,  invariably  proceed- 
ing upwards  or  outwards  and  generally  in  a  spiral  direc- 
tion, as  it  seeks  the  small  insects  that  are  hidden  in  the 
bark  and  form  its  chief  food.  When  in  the  course  of  its 
search  it  nears  the  end  of  a  branch  or  the  top  of  a  trunk, 
it  flits  to  another,  always  alighting  lower  down  than  the 
place-  it  has  left,  and  so  continues  its  work. 

Inconspicuous  in  colour,  for  its  upper  plumage  I*  mostly  of 
various  .shades  of  brown  mottled  with  white,  buff,  and  tawny,  and 
beneath  it  is  of  a  silvery  white,  tho  Tree-Creeper  is  far  more  common 
than  the  incurious  •oppose ;  bat,  attention  ooce  drawn  to  it,  it  can 
be  frequently  aeen  and  at  times  herd,  for  though  a  shy  singer 
its  song  is  loud  and  sweet  Tha  neat  it  neat,  generally  placed  in 
a  chink  formed  by  a  half-detached  piece  of  bark,  which  socures  it 
from  observation,  and  a  considerable  mats  of  material  it  commonly 
used  to  partly  (tuff  up  the  opening  and  give  a  sore  foundation  for 
fhs  tiny  cup,  in  which  are  laid  from  aix  to  nine  eggs  of  a  translucent 
white,  spotted  or  blotched  with  rust-colour.  The  Tree-Creeper 
inhabits  almost  the  whole  of  Europe  as  well  as  Algeria,  and  nas 
been  traced  across  Asia  to  Japan.  It  is  now  recognized  aa  an 
inhabitant  of  tha  greater  part  of  North  America,  though  for  a  time 
examples  from  that  part  of  the  world,  which  differed  slightly 
in  the  tinge  of  the  plumage,  were  accounted  a  distinct  specif  j 
"7.  americana),  and  even  those  from  Mexico  and  Guatemala  (O. 


mexicana)  have  lately  been  referred  '  >  Ur  came.  It  therefore 
occupies  an  area  not  exceeded  in  extent  by  that  of  many  Passerine 
birds,  and  is  ons  of  the  strongest  witnesses  to  tho  close  alliance  of 
tho  so-called  Noarctic  and  rslae arctic  Rtfgior^ 

Allied  to  the  Tree-Creeper,  but  wanting  its  lengthened  and  stiff 
tail-feathers,  is  the  genus  Tichodroma,  tho  single  member  of  which 
is  tho  Wall-Creeper  (7.  tauraria)  of  the  Alps  and  some  otlj.  r 
mountainous  parts  of  Europo  and  Asia,  and  occasionally  tfo  by 
tho  fortunate  visitor  to  Snitzsrlan  \  fluttering  liko  a  big  butterfly 
against  tho  face  of  a  rock,  conspicuous  from  the  Ecarlet-crimson  ct 
its  wing-covert?  and  its  whiio  rpolfed  primaries.  Its  bright  hue  is 
hsrdly  visible  when  tho  bird  is  at  mt,  and  it  then  presents  a  dingy 
appearance  of  grey  eud  black  It  is  a  species  of  wide  range,  ex- 
tending from  Spain  to  China;  and,  thonpti  but  seldom  leaving  ita 
cliffs,  it  has  wandered  oven  so  far  as  Enghnd.  Merrett  (ftnax,  p. 
177)  in  16fi7  included  it  as  a  British  bird,  and  the  correspondence 
between  Mnrsham  and  Gilbert  White  'J'ru.  Xorf.  and  Xorw.  Aa/. 
Satiety,  ii.  p.  180)  proves  that  an  vxamplc  was  shot  in  Norfolk,  80th 
Octorer  '.792  ;  while  another  is  reported  (Zwlogiit,  ser.  2,  p.  <839) 
to  hsve  bcien  killed  in  Lancashire,  Sth  May  1872 

The  genus  Certhix  aa  founded  by  Linnoeus  contained 
25  species,  all  of  which,  except  the  two  above  mentioned, 
have  now  been  shewn. to  belong  elsewhere  ;  and  for  a  long 
while  so  many  others  wire  referred  to  it  that  it  became  a 
mosUhctcrogcneous  company.  At  present,  so  few  are  the 
forms  left  in  the  Family  Ctrihiidm  that  systematica  are 
not  wanting  to  unite  it  with  the  Sittidte  (cf.  Ncthatch), 
for  the  two  groups,  however  much  their  extreme  members 
may  differ,  are  linked  by  so  many  forms  which  still  exist 
that  little  violence  is  done  to  the  imagination  by  drawing 
upon  tho  past  for  others  to  complete  the  series  cf  descend- 
ants from  a  common  and  not  very  remote  ancestor,  en? 
that  was  possibly  the  ancestor  of  the  Wrens  (r/.r.)  as  well. 
One  thing,  however,  has  especially  to  be  noticed  here.  The 
Perihiidjt  havo  not  the  least  affinity  to  the  Pieidx  (cf. 
Woodpecker,  infra),  but  are  strictly  Passerine,  though 
the  Australian  genus  Climacttrii  may  possibly  not  belong 
to  them.  (a.  n.) 

TREE-FERN.  •  In  old  and  well-grown  specimens  of 
some  of  the  familiar  ferns  of  our  temperate  climates  the 
wide-spreading  crown  of  fronds  may  be  observed  to  rise  at 
a  distance  often  of  a  good  many  inches  above  the  surface 
of  the  ground,  and  from  a  stem  of  considerable  thickness. 
The  common  malo  fern  .Yrphrvlium  (Lastraa)  furnishes 
the  commonest  instance  of  this ;  higher  and  thicker  trunks 
are,  however,  occasionally  presented  by  the  royal  fern 
(Omtvnda  repxlu),  in  which  a  height  of  2  feet  may  bo 
attained,  and  this  with  very  considerable  apparent  thick- 
ness, due,  however,  to  the  origin  and  descent  of  a  new 
series  of  adventitious  roots  from  the  bases  of  each  annual 
set  of  fronds.  Some  tropica)  members  and  allies  of  these 
genera  become  more  distinctly  tree-like,  «.o\,  Todea  ;  Pterit 
also  has  some  sub-arboreal  forms.  Oleakdra  is  branched 
and  shrub-like,  while  Angiopteri$  and  Marattia  (Afarai- 
tiactx)  may  also  rise  to  2  feet  or  more.  But  the  tree-ferns 
proper  are  practically  included  within  tho  family  Cyathe- 
actx.  This  includes  five  genera  (Cyathea,  Alaopkila, 
Htmitdia,  Dieksmia,  JJalantium)  and  nearly  200 
of  which  a  few  are  herbaceous,  but  the  majority  arb 
and  palm-like,  reaching  frequently  a  height  of  SO  feet  or 
more,  AUopkila  ejxelta  of  Norfolk  Island  having  some- 
times measured  60  to  80  feet.  The  fronds  arc  rarely 
simple  or  simply  pinnate,  but  usually  tripinnate  or  decom- 
pound, and  may  attain  a  length  of  20  feet,  thus  forming  a 
splendid  crown  of  foliage.  The  stem  may  occasionally 
branch  into  many  crowns.  The  genera  aro  of  wide  geo- 
graphical range,  mostly  of  course  within  the  tropics  of  the 
Old  and  New  World  ;  but  South  Australia,  New  Zealand, 
and  the  Southern  Pacific  islands  all  possess  their  tree-ferns. 
In  Tasmania  Altophila  aiutrali*  has  been  fonnd  up  to  the 
snow-level,  and  in  the  humid  and  mountainous  regions  of 
the  tropics  tree-ferns  are  also  found  to  range  up  to  a  con- 
siderable altitude.  The  fronds  may  either  contribute  to 
the  apparent  thickness  of  the  stem  by  leaving  i 
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of  their  bases,  v'uich  b  Dnie  hardened  and  persistent,  or 
thoy  may  be  articulated  to  the  stem  and  fall  off,  leaving 
characteristic  scan  in  spiral  series  upom  the  stem.  The 
stem  is  frequently  much  increased  in  apparent  thickness 
by  tho  downgrowth  of  atrial  roots,  forming  a  black  coating 
several  inches  or  oven  a  foot  in  thickness,  but  its  essential 
structure  differs  little  in  principle  from  that  familiar  in  the 
rhizorao  of  the  common  bracken  (Ptcris).  To  the  ring  or 
rather  netted  cylinder  of  fibro-vascutar  bundles  character- 
istic of  all  fern  stems  scattered  internal  as  well  as  external 
bundles  arising  from  these  ar^  superadded  ;  and  in  a  tree- 
fern  these  are  of  course  in  greater  numbers.  Tho  outer 
bundles  give  off  branches  to  the  descending  roots  from  the 
region  where  they  pass  into  the  leaves. 

Tree-ferns  aro  of  coura*  cultivated  f<.r  tlieir  beauty  alone;  a  few, 
however,  are  of  some  economic  applications,  chiefly  ai  ajurces  of 
stnrch.  Thus  the  beautiful  Aitoflvla  rxceha  of  Norfolk  Island  is 
»vd  to  be  threatened  with  extinction  for  the  sake  of  its  na^o  liko 
virh,  which  is  erecdily  eaten  by  hogs;  Cyalhta  medy  Harts  also 
furnishes  a  kind  of  sago  to  thu  native*  of  New  Ztuli:;d,  Quo  us- 
i  i.id,  and  the  Pacific  islam!*.  A  Javanese  species  of  Di'Jcsonio 
[IK  ehrysotricha)  furnishes  silky  hairs,  which  have  been  imported 
f_j  a  styptic,  and  the  Ions  silky  or  rather  woolly  hairs,  so  ahuudaut 
O'i  the  stem  and  frond-leaves  in  the  various  opedes  of  Cilotiutn, 
have  not  only  been  put  to  a  similar  use,  but  in  the  Sandwich 
Silinds  furnish  wool  for  stuffing  mattresses  and  cushions,  which 
was  formerly  an  article  of  export.  The  "Tartarian  lamb,"  or 
AiptKt  scythictts  of  old  travellers'  tales  in  China  and  Tsrtary,  is 
dimply  the  woolly  stock  of  C.  Earomd:,  which,  when  dried  and 
inverted  and  all  save  four  of  its  frond-stalks  cut  away,  has  a  droll 
r.f  rmblance  to  a  toy  sheep. 

it»  Fsut:  J.  Smith,  hmvria  Pilicum ;  Lornuoi,  Mt4.  Pttarm,  Ax«tt  ;  snd 
for  Iho  Mroctun  of  the  stem,  lie  Buy  *  IcroleuL  Anatumte  at  Pkanerff.  «. 
/'«.-*«. 

TREGELLES,  Sajcuex  Prideac*  (1813-1875),  K:w 
Testament  scholar,  was  born  at  AVodebouse  Place,  near 
Falmouth,  on  January  30,  1813.  His  parent*  were 
Quakers,  and  he  himself  for  many  years  was  in  communion 
with  the  (Darbyite)  Plymouth  Brethren,  but  latterly  he 
became  a  member  of  the  Church  of  England.  He  was 
educated  at  Falmouth  grammar  school,  and  afterwards, 
without  having  attended  any  university,  held  various 
modest  educational  appointments,  but  finally  devoted 
himself  entirely  to  a  laborious  student  life,  until  he  was 
incapacitated  for  literary  work  by  paralysis  in  1870.  He 
died  at  Plymouth  on  April  24,  1875. 

Most  of  his  numerous  publications  had  reference  to  his  great 
critical  editiou  of  the  New  Testament  («ee  Biblk,  vol.  iii.  p.  648). 
They  include  an  Account  of  the  Printed  Text  of  the  Urtek  New 
Testament  (1854),  a  new  edition  of  Home's  -Introduction  (18C0), 
•nd  Oanon  Unraiorianxts :  Earliest  Catalogue  of  Hooks  cf  the  New 
Testament  (1868).  As  early  as  1844  he  published  an  editiou  of 
the  Apoealypao,  with  the  Greek  text  so  revised  as  to  rest  almost 
entirely  upon  ancient  evidence.  •  Trcgellca  wrote  Heads  of  Hebrew 
Grammar  (1852),  translated  GcseniuB's  Hebrew  Lexicon,  and  was 
the  author  of  a  little  work  on  the  JanssttUii  (1351)  and  of  various 
works  in  exposition  of  his  special  eschitaloiical  views  (Remarks  cm 
tk*  PnphttU  Visions  of  Daniel,  1852,  new  od.  1804). 

TREMATODA,  popularly  known  as  "  flukes,"  form  one 
of  tho  three  main  divisions  of  the  ftatworms  or  Plalyftel- 
minlfie*.    They  have  been  defined  thus  (Jackson,  l):1  — 

"  Unisegmentai  Vtime*,  with  a  flattish,  leaf-like,  more  or 
less  cylindrical  body  provided  with  organs  of  adhesion  in  the 
shape  of  suckers  and  sometimes  of  chitinoid  hooks.  The 
cuticle,  so  called,  appears  to  be  a  metamorphosed  layer  of 
cells.  There  is  a  well-developed  nervous  system,  the 
ganglia  of  which  are  entirely  supra-pharynge&l,  i.e.,  dorsal. 
There  is  a  moutb,  and  an  alimentary  canal  which  is  usually 
forked,  but  no  anus.  The  excretory  system  has  the  form 
of  more  or  less  branching  tubes  commencing  with  flame- 
colls,  and  either  ending  in  a  contractile  vesicle  or  opening 
by  two  independent  orifices.  Hermaphrodite  self-impreg- 
nation occurs,  as  well  as  reciprocal  impregnation.  The 
embryo  either  develops  direct  into  the  sexual  form  (niouo- 
genetic  Trematodn.)  or  gives  origin  to  a  series  of  inter- 

'  These  figure*  refer  W  the  bibliography  at  the  end  of  the  article. 


mediate  non-sexual  dimorphic  forms  (digenetic  Trematoda). 
Parasitic." 

Historical  Sketch. — Some  of  the  more  salient  points  in 
tho  history  of.  our  knowledge  of  these  animals  have  already 
been  alluded  to  in  tho  article  Parasitism  (q.v.) ;  a  few 
additional  facts  must,  however,  be  mentioned  hero.  The 
Trematoda  were  first  formed  into  a  group  by  itudolphi  (2), 
who  included  in  it  the  following  genera  : — Monostoma, 
Amphistoma,  Distoma,  Tvistoma,  Pentaetomu,  and  Poly- 
sloma ;  the  name  had  referenco  to  the  suckers,  which 
Rudolphi  regarded  as  being  for  the  most  part  openings 
into  the  body  (Or.  r^/to,  an  aperture).  .  Some  of  these 
forms  were  soon  perceived  to  Lave  but  Bmall  connexion 
with  the  others ;  and  Cuvier  (8)  reduced  the  whole  to  one 
genua,  for  which  he  adopted  the  name  Fasciola,  Linu.  The 
Pentostomes  have  since  been  transferred  to  the  Akachnida 
(q.v.). 

Our  scientific  acquaintance  with  the  group  may  be  said 
to  date  from  1831,  when  Mehlis  noticed  that  tho  eggs  of 
certain  Distomea  hatched  into  a  minute  ciliated  body  with 
an  eye-speck  resembling  an  Infusorian,  an  observation 
which  gavo  the  key  to  the  life-hietory  of  these  forma. 
Von  Sieoold  in  1835  (4)  supplemented  this  discovery  by 
the  observation  that  the  ciliated  embryo  of  Monosfomum 
mutabilt  contained,  as  a  "necessary  parasite,"  as  it  was 
termed,  an  organism  identical  with  the  "  kingsyellow 
worm  "  (Redia),  found  by  Bojanus  in  pond-snails,  and  Von 
Baor  had  previously  shown  (5)  that  theso  gave  rise  to 
free-swimming  organisms  not  unlike  tailed  Trematodea. 
The  materials  were  thutv  ready  to  hand  for  a  co-ordination 
(A  the  whole  life-history,  and  Steenstrup  recognized  it  as 
iP  ti^itance  of  the  so-called  "alternation  of  generations" 
(tf).  'these  researches  received  important  additions  at  the 
hands  of  Pagcnstechcr  (7)  and  others,  who  showed  experi- 
mentally that  encysted  Diatomes  grow  mature  directly  after 
their  transference  from  one  host  to  another,  and  thus  that 
a  migration  is  necessary  to  the  attainment  of  their  mat- 
urity. Dicsing's  great  work  (8)  appeared  in  1850,  and 
has  formed  the  groundwork  of  all  subsequent  treatises  on 
the  systematic  arrangement  of  parasitic  worms,  although 
it  included  forms  which  really  belong  to  quite  different 
groups.  In  1861  Van  Beneden  gained  a  prize  offered  by 
the  French  Academy  by  his  elaborate  memoir  on  the  intes- 
tinal worms  (9),  in  which  he  not  only  described  many  new 
and  interesting  forme,  but  gave  anatomical  details  regard- 
ing others  previously  known,  and  entered  into  detailed 
comparisons  between  the  Cestodes  and  Trematodea,  both 
in  their  adult  and  immature  states.  Of  recent  years  the 
chief  additions  to  our  knowledge  have  been  more  in  the 
direction  of  further,  details  regarding  the  structure  and 
life  hiitory  of  special  forms  than  the  elaboration  of  new 
general  principles. 

Anatomy. — In  endeavouring  to  give  a  very  brief  account  of  the 
more  salient  point*  in  tho  anatomy  of  the  Trematoda  it  has  been 
thought  expedient  to  select  some  well-known  form  aa  a  tyjie, 
and  afterwards  to  indicate  the  characters  in  which  other  species 
differ  from  it ;  for  this  purpose  the  common  liver-fluke,  Fascials 
(Distomum)  hepaiica  has  been  choten,  as  it  is  not  unfrequently 
found  in  the  bile-duel*  of  sheep  and  other  domestic  animals,  and 
constitutes  a  scourge  much  dreaded  by  farmer*-  -The  account  here 
given  is  in  the  main  abstracted  from  Soicmer  (10). 

External  Appearance,  —The  animal  has  a  flattened  oval  shape,  with 
•  sub-triangular  process  ou  the  broader  end,  which  represents  the 
head.  The  total  length  varies  from  20  to  35  ram.,  the  breadth  from 
6  to  12  mm.  On  superficial  examination  two  narrower  lateral  areas 
may  generally  be  distinguished  from  a  broader  median  on* ;  the 
former  are  occasionally  of  a  coarsely  granular  appearance  and 
reddish-brown  or  orange  in  colour,  and  increase  in  breadth  towards 
the  posterior  end  of  the  body,  where  they  commonly  unite.  The 
median  area  is  commoniy  greyish-yellow  in  colour,  sometimes 
*pottcd  with  Mack  ;  it*  anterior  portion  corresponds  to  the  uterus, 
the  posterior  to  the  teste*.  Two  suckors  (6g.  1,  A,  o,  s)  arc  in  the 
middl.  line  or  the  body ;  on*  is  at  the  anterior  extremity,  snd  U 
directed  forwards  and  somewhat  downwards  j  it  is  known  S*  the 
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anterior  or  oral  aceksr,  being  perforated  by  tha  ojeophagua.  The 
poBtfriOr  or  veutral  anchor  i*  Shu  tod,  a*  its  name  implies,  ontbo 
inferior  eurfaoe  of  the  body,  ju»t  behind  the  h«ad-p«pilla.  The 


Yia.  L— A,  Fiuri*!*  trpdka,  from  tho  rcntral  wfM  (XI)  ;  UlS  sllmeotsry  and 
nenDmnj»U!Oll  only  thorn  on  th«  kit  «J0»  or  Urn  Sgnro,  It.o  e.«rctar)  calr 
ua  tho  right,  a,  nph;  mstn  branch  0/  tlM  Intmtlne;  «,  •  dlrattenlno ;  «, 
laiAuft]  guurllon  ;  *.  l«ctn*l  nrrve;  e,  OKiatn;  J,  pnsrrnxi  ■,  ventral  *ucker; 
ci,  c)  mi  •  lc.  \  d,  teh  anterior  dotsal  excretory  vessel :  m,  mala  nml  i  p,  Iflft 
anterior  ventral  tranki  z,  Mentary  par*.  B,  AottrW  portion  mora  highly 
magnified  (from  )l»r»h«1i  and  Bent,  (fir;  fcimsr).  «,  elrra*  sse;  d,  docttu 
SJscabUorliu ;  /,  female  spertnre;  e,  ovary:  od^oTtdact;  e,  penUi  i,  shell, 
gland  1  (,  anterior  testis;  «, stares ; m, cb, raja  deforantla;  ra.vsekHla  »cmm- 
alia;  1,  yolk-gland;  grf,  Ita  dncL  C,  Otxltal  tlnua  and  neighbouring  parta 
(tnm  -Somcnarb  «,  Tcnlral  soaker-,  »,  drrua  air :  c  genital  pore ;  a",  evsg1:iat™t 
drrtu  mc  (?  ;>jnl-i) ;  *,  and xt  Ttglaa •,  /,  vsa*  ilnfortrtia;  y.  vwK-ula  wtninaliai 
»,  dnetu  ejacalatortos;  I,  accessory  gland.  D,  A.  ciliated  fonr.cl  Irom  tha  *x> 
cvMry  ar-raratin,  highly  magnlRcit  (tram  F>tl|«nt.)  o,  ortflce  ef  the  (unaaL 
E,  Egg  of  fattol*  ifjWfao:  x*M  (from  Thoaae> 


on  eu  average  about  1  inni.  in  diameter,  the  ven- 
tral  being  allghtly  the  larger.  The  internal  organs  communicate 
with  tho  outer  world  by  tour  apertures  the  month  (0),  situated 
at  the  anterior  pole  01  tho  body  and  perforating  the  oral  sucker  ; 
(8)  tho  excretory  poro  (ar),  placed  at  the  opposite  extremity,  and 
giving  exit  to  the  effete  products;  (3)  the  |<orua  genitalia  (fig.  1,  B, 
p),  leading  into  a  ainuB  iuto  which  the  dncta  of  both  acta  of  genital 
organs  open, — it  is  to  bo  found  on  the  nnder  surface  of  the  head- 
papilla  at  or  near  its  centre;  (41  the  opening  of  the  Lauror-Stied*. 
canal,  situated  on  the  dorsal  surface  of  the  animal,  noar  the  junction 
of  tho  two  portions  of  the  median  arc*,— it  la  excessively  minute 
and  difficult  of  detection,  and  leads  by  a  uarroa  canal  into  tho  duct 
of  tho  yolk-eland. 

Inter  Mil  Structure. — All  Trtmaiotfn  have  btoii  commonly  re- 
garded, liko  other  flat-wonna,  as  devoid  of  a  body-cavity  (crloiii), 
and  as  consisting  of  parenchymatous  tisane,  in  which  the  various 
orgtila  were  embo'ldetl  Recent  researches  of  Fraipont  (15)  appear 
to- show,  however,  that  the  intercellular  spaces  in  this  tissue  are  to 
be  regarded  as  tha  hotnologue  of  s?  ccelom.  The  body  is  enclosed 
by  a  complex  ahonth  (cortex),  which  may  be  resolved  into  several 
layers,  which  villi  bo  diacnasod  in  order,  pro- coding  from  without 
inwards,  (1)  Tho  cuticle,  which  encloses  tho  whplo  body,  is  a  thin, 
pellucid,  structureless  membrane;  at  the  margin  of  tho  mouth  it  is 
reflected  ao  as  to  form  a  lining  for  the  oesophagus,  and  similarly  at 
tho  opening  of  tho  genital  aintu  it  passes  inwards  to  form  •  lining 
to  tho  vagina  The  aarac  phenomenon  ia  observed  at  the  excret- 
ory aperture.  By  the  application  of  ammonia  the  cuticle  may  bo 
le  para  tod  from  the  aubjacetit  tiaaucs  and  ita  peculiarities  demon- 
strated ;  although  apparently  emooth  to  tho  naked  eye,  it  presents 
under  tho  microscope  nnmerous  sharp  backwardly  directed  pro- 
cesses, each  of  which  encloaaa  a  bard  sty  let  nhapeU  body.  Toeso 
prominences  are  closely  sot  over  the  whole  body  exoept  immediately 


around  tho  suckers,  extending  even  tnto  tha  Interior  of  tha  afoot 
genitalia.  The  cutlole  i*  furthermore  perforated  by  innumerable 
fins  pore*,  directed  g>ntward*  and  somewhat  backwards.  With 
regard  to  the  homology  of  the  cuticle  of  Trematodea  tho  same  un- 
certainty prevails  aa  in  the  case  of  Ccstodcs  (see  T  ATS- 'Worms)  ; 
the  general  opinion  ia  that  it  ia  not  comparable  with  the  chitin- 
oua  cuticle  of  Arthropoda,  but  ia  either  a  specially  developed  base- 
men t-tn  em  bra  no  (Herbert,  11)  ore  layer  of  modified,  cell*  (Zirgler, 
12,  and  Schwarse,  18V  (2)  Tho  outer  cellular  layer  Is  the  matrix 
of  the  cuticle.  (SI  The  mnvcular  coat  coc-iats  of  three  different 
layer*:— (I)  a  thin  layer  of  circular  fibres;  (ii.)  the  longitudinal 
muscles,  which  form  a  series  of  asperate  bundles;  (iii.)  the  oblique 
muscles,  confined  to  the  anterior  half  or  third  of  tho  body,  and 
crossing  so  aa  to  form  a  rhoraboidnl  lattice-work, — thov  are  espe- 
cially strong  on  the  anterior  ventral  aspect  of  tho  animal  (4)  Ihe 
inner  cellular  layer  consists  of  elements  which  closely  resemble  those 
of  tho  outer,  but  are  somewhat  larger;  they  have  been  mistaken  by 
varioua  observers  for  cuticular  glands.  The  suckers  may  bo  con- 
sidered aa  parts  of  the  cortical  layer  ;  speaking  generally,  each  has 
the  form  of  tho  segment  of  a  sphere,  although  the  anterior  one  ia 
shallower  at  tho  tower  than  at  the  upper  margin,  and  ia  penetrated 
by  the  oesophagus.  Each  ronsists  of  three  sets  of  musclos, — a  thin 
outer  equatorial  layer,  a  second  meridional,  and  a  mass  of  radially 
disponed  fibrea  forming  the  greater  part  of  the  substance.  It  would 
opi»oar  that  tho  function  of  the  first  two  of  these  groups  ia  to  flatten 
out  the  sucker,  whilst  tho  radial  ones  restore  ita  cavity  arfd  thus 
produce  a  suctorial  action.  To.  the  ventral  ancker  are  attached  a 
number  of  muscular  fibres  belonging  to  the  dorao-ventral  ayatem, 
and  in  particular  a  atrong  bundle,  which  passes  from  behind  down- 
wards and  forwards. 

The  digestive  eyetem  (fig.  1,  A),  the  presence  of  which  furnishes  Plpertlvo 
one  of  tho  most  characteristic  differences  between  Trematodos  and  system. 
Coatodos,  oxtonds  throughout  tho  body  on  a  plane  between  the 
peripheral  nervous  and  reproductive  system*.  It  has  only  0:10 
aperture,  aa  above  mentioned,  in  the  centre  of  tho  anterior  sucker. 
The  anterior  portion  or  pharynx,  although  very  ahort,  measuring 
not  much  more  than  1  mm.  in  length,  is  again  divisible  into  two 
sections.  The  hinder  of  theeo  ia  the  larger,  and  ia  sometimes  spher- 
oidal but  more  commonly  fusiform  in  shape  ;  it  has  atrong  muscular 
walla,  which,  in  conjunction  with  protractor  and  retractor  muscles, 
bring  about  a  kind  of  pumping  action  whereby  nntritivo  fluid?  are 
taken  into  the  stomach,  which  name  may  bo  appliod  to  the  larger 
posterior  section  of  the  alimentary  tract  since  in  it  the  digc*ttvo 
processes  are  carried  on.  The  canal,  which  leada  from  the  posterior 
end  of  the  pharynx,  divides  almost  immediately  into  two  branches, 
which  diverge  at  first  rapidly  and  then  run  almost -parallel,  aa  far  as 
the  hinder  end  of  the  body.  Each  of  those  gives  off  from  ita  outer 
aspect  some  16  or  17  lateral  branches  (e),  which  divide  and  sub- 
divide till  their  ramifications  fill  nearly  the  whole  area  of  the  body. 
Tho  digestive  tract  is  lined  by  a  layer  of  simple  colls,  resembling 
a  cylinder  epithelium.  These  behave  toward*  tho  blood  oorpotele* 
and  other  contents  of  the  intestine  exactly  a*  would  a  number  of 
Ai>ucUt\  puttiugout  processes  or  neudopoaia,  which  ingest  them, — 
ao  that,  in  common  with  many  of  the  lower  Invertebrates,  tho  liver- 
fluke  lives  by  "intracellular  digestion"  (see  Hetachnikoff,  14) 

Tho  oanala  of  the  excretory  system  (m)  may  bo  divided  into  three  Excretory 
grout*.  (1)  The  collecting  network  consists  of  very  fins  tubules  1 
which  anastomose  freely  with  each  other:  they  are  situated  on  the 
boundary  botweon  the  cortical  and  middle  layers,  and  are  therefore 
visible  from  either  aide  of  the  body.  (2)  Conducting  vessel*  (t,  cf) 
receive  the  contents  of  this  network.  Each  of  these  is  formed  by 
tho  union  of  a  larger  or  smaller  number  of  tho  delicate  canal*  just 
described,  and  after  a  longer  or  shorter  course  open*  into  the  n;edian 
excretory  canal  (m)  On  the  way,  however,  it  communicatee  with 
the  neighbouring  vessels,  so  that  a  second  network  ia  formed,  which 
ia  distinguished  7rom  that  of  tho  collecting  tubules  by  the  greater 
aixe  of  its  meshes  and  by  the  fact  that  it  is  specially  visible  from 
the  dorsal  surface  of  the  animal.  In  the  head  four  of  these  con- 
ducting vessels  arise,  which  are  dfaposod  in  two  jnirs,  one  situated 
dorsal ly  and  ono  ventrally.  A*  they  peas  backward*  they  receive 
many  branches,  tho  dorsal  unite*  with  the  ventral  of  it*  own  aide, 
and  the  two  tube*  thus  formed  unite  to  constitute  the  last  division 
of  tho  excretory  system.  (8)  The  medisn  vessel  (wt)  passes  along 
the  body  for  the  posterior  two-thirds  of  ita  length,  immediately 
beneath  the  dorsal  cortical  layer.  It  is  widest  noar  the  commence- 
ment, where  it  measures  about  O'S  mm.  in  diameter,  and  finally 
opens  at  tho  posterior  oxtremity  of  iho  body.  Tho  wall  of  tho 
excretory  apparatus  is  constituted  everywhere  by  an  exceedingly 
delicate  elastic  mombrane,  which  exhibit*  neither  a  cellular  lining 
nor  cilia ;  furthermore,  neither  valves  nor  miMcica  have  been  de- 
monstrated in  connexion  with  it.  It  contains  a  thin  colourlcx* 
fluid,  in  which  very  small  highly  refractive  drops  are  suspended. 

The  details  of  the  termination  of  the  excretory  system  seem  to 
have  been  first  clearly  made  out'  by  Fraipont  (18),  who  worked 
upon  species  in  which  they  are  more  distinct  than  in  the  form  now 
under  consideration.  The  space*  between  the  round  connective- 
tissue  cells  of  the  body  are  star-shaped  in  form,  and  into  these  tho 
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finest  excretory  tiiluilci,  above  mentioned,  oyien  by  funnels  (fig.  1, 
D;,  into  each  of  which  projects  a  vibratile  ciham,  thus  constituting 
the  so-called  "flame-cells."  These  researches  have  given  rina  to 
'numerous  differences  of  opinion,  as  regards  questions  both  of  fact 
{16)  and  of  priority  (17). 

The  liver-fluke  contains  a  complete  set  of  male  and  female  organs, 
rhicb  form  the  most  conspicuous  part  of  its  anatomy,  and  both  of 
thich  open  into  tho  genital  sinus  which  has  been  described  above. 
A.  The  SfaU  Organs,  (i.)  The  testes  (fig.  1,  B,  t)  are  two  in  number, 
iituatcd  one  behind  the  other  in  the  binder  division  of  the  median 
area.  They  rest  upon  the  ventral  cortical  layer  in  the  parenchyma 
of  the  body,  and  immediately  above  them  are  the  ramifications  of 
the  digestive  tract.  Each  consists  of  a  iarge  number  of  ramifying 
tubes,  often  with  slightly  dilated  extremities.  These  unite  into 
ttfree  or  four,  ami  eventually  luto  two,  main  exerotory  ducts  (va, 
rp),  which  terminate  at  the  base  of  the  cirrus-pouch.  Within  the 
testicular  tubules  may  bo  found  spermatozoa  in  all  stages  of  de- 
reloptnent;  the  first  stage  appears  to  consist  of  small  roundish 
mcmbraaeless  colls  with  a  single  nucleus;  the  nucleus  then  divides 
and  the  cells  become  polygonal  from  mutual  pressure.  These  large 
cells  lie  in  the  middle  rather  than  at  the  aide*  of  the  tube,  and 
among  them  are  a  number  which,  while  they  possess  on  one  side  a 
smooth  evenly  rounded  contour,  are  on  the  other  very  irregularly 
ami  deeply  serrated.  These  serrations  elongate  until  they  become 
the  delicate  filaments  of  spermatozoa,  tho  small  shining  heada  of 
which  are  still  embedded  in  the  protoplasm  of  tho  ctlL  (ii.)  The  vat* 
defcrentia  (ra,  rp)  are  a  pair  of  slender  elongated  canals,  which  lie 
on  the  two  sides  of  the  middle  line,  and  unite  at  the  inner  extremity 
of  the  cirrus-pouch,  which  they  penetrate  in  common.  Their  walla 
consist  of  a  very  delicate  homogeneons  but  resistant  membrane, 
upon  which  contractile  fibres  aro  disponed,  close  together  and 
parallel  to  the  axis,  (iii.)  The  cirrus-pouch  (ca)  is  a  muscular  egg- 
i!i»|>ed  organ  ;  tho  upper  pele,  which  receives  the  united  vasa 
defereutia,  is  situated  above  tho  ventral  sucker  and  separated  by 
only  i  very  slight  interval  from  the  dorsal  cortical  layer,  whilst 
the  position  of  the  lower  pole  is  indicated  by  the  porus  genitalis  (p). 
The  muscles  are  disposed  in  two  layers,  of  which  the  inner  ia  thin 
and  composed  of  circular  fibres;  the  outer  longitudinal  layer  is 
much  thicker,  and  its  fibres  are  disposed  in  bundles;  furthermore 
its  apex  receives  a  large  number  of  dorso-ventral  fibres.  Withiu 
ihi  cirrus-poach  the  two  terminal  sections  of  the  male  conducting 
apparatus  are  situated,  (i  v. )  The  first  of  these  is  the  vesicula  semin- 
siis  (fig.  1,  B,  vs;  C,  g),  a  large,  spindle-shaped  dilatation  of  tho  canal 
usually  more  or  less  curved  upon  itself.  Its  wall  is  somewhat  more 
complex  than  that  of  the  vasa  deferentia,  consisting  of  a  layer  of 
tiwue  with  many  nuclei  but  no  distinct  cell-boundaries,  succeeded 
'  v  a  delicate  layer  of  circular  muscular  fibres,  which  is  again  fol- 
lowed by  a  layer  of  longitudinal  ones,  (v.)  Tho  ductus  cjaculatorius 
(rig.  1,  C,  A),,  which  immediately  succeeds  the  vesicula  seuiinalis,  is 
a  long  slendor  tube,  disposed  in  coils,  and  usually  projecting  like 
a  papilla  into  the  base  of  the  sinus  genitalis.  Its  walls  aro  furnished 
with  a  number  of  unicellular  glands.  B.  The  Female  Organs. 
The  female  reproductive  apparatus  may  be  roughly  divided  into 
two  portions,  that  which  produces  the  egg*  and  that  which  conveys 
t.iem  to  th«  oulsido  of  tho  body  ;  in  the  former  of  these  procesaea 
three  organs  take  part— one  producing  the  germ,  another  the  second- 
ary or  food-yolk,  on  J  a  third  the  egg-shell.  (L )  The  germarium  or 
cvary  (6g.  1,  B,  o)  is  situated  between  the  anterior  testis  and  the  ven- 
tral sucker,  in  about  three  cases  out  of  four  on  tho  right  baud  side  of 
the  body.  It  has  tho  form  of  a  branching  tubular  gland,  the  rami- 
fication being  dichototnous  throughout ;  in  most  cases  the  branches 
are  about  as  large  as  the  stems  which  give  rise  to  them.  The  ovi- 
duct passes  towards  tho  shell-gland,  narrowing  as  it  approaches  this, 
and  finally  unites  with  the  excretory  duct  of  the  yolk-glands,  (it.) 
Tho  yolk-glands  (y)  of  the  liver-fluke  are  paired  organs  of  consider- 
able size;  they  extend  over  both  lateral  areas,  to  which  they  impart 
the  opaque  appearance  and  reddish  colour  above  alluded  to.  They 
are  composed  of  innumerable  small  acini,  spheroidal  in  sha|>c  and 
situated  in  groups  on  minute  ductules,  which  unite  to  form  a  longi- 
tudinal canal  on  either  side  of  the  body.  These  canals  aro  on  tho 
whole  parallel  to  the  margins  of  the  animal  and  distant  front  it 
about  one-fifth  of  its  greatest  breadth.  At  the  anterior  margin  of 
the  testicular  area  each  longitudinal  canal  gives  off  a  transverse 
branch,  which  unites  with  its  fellow  of  the  opposite  side  in  tho 
middle  lino  to  fonn  a  peur-shaped  reservoir,  situated  just  behind 
the  posterior  margin  of  the  shell-gland.  From  this  reservoir  the 
common  yolk-duct  pasaes  forwards  in  the  substance  of  tho  shell- 
gland  and  there  unites  with  the  oviduot.  Previously  to  this,  bow- 
ever,  it  gives  off  a  minute  canal,  which  after  an  upward  course  opens 
on  tho  dorsal  surface  of  the  animal ;  it  is  known  as  the  Laurer- 
Stieda  canal,  and  its  function  has  been  the  subject  of  much  discus- 
sion. It  has  been  supposed  (1)  "  to  serve  for  copulatory  purposes," 
as  has  been  seen  by  teller  (18)  in  Polyslomwn,  and  as  is  supported 
by  its  structure  in  Axint  and  y-rocolyle,  and  (2)  "  to  act  as  a  safety 
tube  for  the  escape  of  over  ab...,.mnt  or  altered  vitelline  products 
and  spermatozoa,  the  main  argument  in  support  of  which  is  that 
it*  calibre  is  too  narrow  to  admit  of  copulation  taking  place  by 
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its  means;  compare  Sommer  (10),  Herbert  (11),  Poirier  (19),  Lodes' 
(20),  and  Lorcnx  (21).  (iii.)  The  uterus  or  female  conducting  appa- 
ratus (u)  originates  at  tho  nnion  of  the  ducts  of  tho  germannm 
and  yolk-gland.  Its  first  portion,  which  lies  within  the  shell-gland, 
is  a  delicate  narrow  canal,  except  when  it  is  distended  either  by 
eggs  or  by  semen.  The  median  section  of  the  organ  is  by  far  the 
largest  both  i~  length  and  breadth ;  it  oocupios  almost  the  whole 
of  the  anterior  part  of  the  median  area  of  the  animal,  between  the 
ventral  sticker  and  the  shell-gland,  and  forma  four  or  five  large  coils 
lying  alternately  right  and  left,  which  as  a  rule  aro  filled  with  com- 
pletely formed  eggs.  The  third  section  of  this  organ  includes  the 
coils  which  lie  above  and  anterior  to  the  ventral  sucker  ;  it  is  some- 
times called  the  vagina.  When  it  contains  eggs  these  are  generally 
in  a  single  file,  and  thns  give  it  a  moniliform  appearance  ;  it  lies  en- 
tirely on  the  left  side  of  the  body,  gradually  approaching  the  middle 
tineas  it  passes  forward,  until  it  ends  below  the  cirrus-pouch  at  the 
left  and  porterior  aspect  of  the  genital  pore  (fig.  1,  C, «).  (iv.)  The 
shell-gland  (fig.  1.  «,  *),  which  (as  iU  name  implies)  furnishes  the 
external  coating  of  the  eggs,  has  been  already  several  times  men- 
tioned. In  the  Treniatodes,  as  in  the  tape-worms,  it  forms  a  kind 
of  central  point  of  the  female  generative  system;  it  is  a  spheroidal 
mass  of  unicellular  glands,  each  of  which  opens  by  its  own  special 
duct  into  the  commencement  of  the  uterus.  The  secretion  of  the 
shell-gland  ia  liberated  in  the  form  of  small  pellucid  droplets,  which 
unite  to  form  drops  ;  afterwards  it  becomes  thick  and  viscid  and  of 
a  mahogany  brown  colour.  In  this  condition  the  drops  are  dis- 
persed through  the  nterns  mixed  with  the  secretions  of  the  other 
genital  glands,  and  they  apply  themselves  to  the  recently  formed 
eggs,  producing  a  delicate  "membrane  around  them.  This  process 
ia  carried  on  in  those  coils  of  tho  uterus  which  lie  immediately  out- 
side the  shell-gland,  corresponding  to  the  "ootype"  described  by 
Van  Beneden  in  other  Trematodes. 

The  eggs  undergo  a  gradual  development  aa  they  pass  along  the 
uterus.  The  ripe  primitive  ovum,  on  entering  the  female  conduct- 
ing apparatus,  becomes  coated  with  a  larger  or  smaller  number  of 
spherulea  of  secondary  yolk,  and  then  undergoes  the  proceis  of 
segmentation  which  leads  to  tho  formation  of  a  morula.  At  this 
point  it  receives  the  secretion  of  tho  shell-gland.  The  completely 
formed  egg  (fig.  1,  E)  has  a  length  of  0 '13  ram.  and  it  ovoid  in  shape, 
with  a  small  lid  or  operculum  at  the  broader  end  ;  its  contents 
consist  of  a  number  of  roundly  polygonal  cella,  with  only  a  small 
quautity  of  secondary  yolk  remaining  among  them.  All  of  these 
but  one  hsve  a  thick  granular  protoplasm,  the  exceptional  cell 
having  homogeneous  and  strongly  refracting  contents,  It  usually 
lies  immediately  under  the  operculum,  and  is  partly  embedded  iu 
the  other  cells.  They  ore  often  present  in  tho  bile-ducts  in  such 
quantities  as  to  form  a  stiff  brownish  mass  resembling  wet  sand, 
and  the  number  produced  by  a  single  fluke  has  been  estimated  at 
half  a  million. 

The  mode  of  fertilization  of  the  liver-fluke  has-given  rise  to  much 
discussion.  According  to  Sommer,  the  organ  which  has  usually 
been  described  as  a  cirrus  or  penis  is  meroly  the  genital  sinus  eva- 
luated by  abnormal  pressure  (fig.  1,  C,  rf) ;  it  is  furthermore  but 
ill  adapted  to  enter  either  of  the  canals  which  could  possibly  serve 
as  a  vagina.  Ho  is  therefore  of  opinion  that  self-impregnation 
occurs,  the  extemal  aperture  being  closed  by  the  oblique  muscles, 
and  the  semen  passing  directly  from  the  vas  deferens  through  the 
genital  sinus  into  tho  uterus.  The  whole  question  of  the  fertiliza- 
tion of  the  Trematodes  is  a  matter  on  which  very  varied  opinions 
have  been  expressed,  even  by  authors  who  have  examined  the  same 
forms.  The  assertion  of  Von  Siebold  that  a  direct  internal  com- 
munication exists  between  the  male  and  female  organs  has  been 
denied  by  Stieda  (22)  and  by  many  subsequent  writers,  but  has  been 
restated  by  Lorenz  (21)  and  by  Zellor  in  the  case  of  Polystomum 
inlegarimum  (18) ;  however  this  may  be,  there  can  be  no  doubt 
that  self-impregnation  does  occur  in  certain  cases.  The  stmcture 
of  the  organ*  renders  it  more  than  probable  in  somo  species  (see 
Poirier,  19,  p.  082) ;  Z&ddach  has  observed  it  actually  taking  place 
in  Diftomttm  cirrigerum  encysted  in  Aslaeus  (23),  and  a  single  Poly- 
alom  urn  integerrimum  has  been  found  in  a  frog's  bladder  witn  sperm 
I  in  the  female  passages.  Reciprocal  fertilization,  in  which  two  in- 
I  dividuals  act  both  as  male  and  female  simultaneously,  has  been 
I  recorded  by  Zcller  in  Poli/etorm.m  integerrimum,  by  Looss  (20)  in 
Diriomum  clavigerum,  and  by  Cobbold  in  IHstomum  campvla. 

The  nervous  system  consists  of  a  commissure  passing  round  the  Nervous 
oesophagus  very  obliquely,  and  swelling  out  into  ganglia  at  three  system, 
points.     Triilomum  malm  possesses  eyes  of  an  extremely  simple)' 
type,  the  retina  being  merely  a  ganglion  cell  (Lang,  24).  j 
Life-History  and  Development — The  '  life-history  of  Fasciola 
hepatica  was  worked  out  independently' by  Thomas  (2fi)  and 
Leuckart  (26) ;  regarding  the  question  of  priority  see  Jackson  (27). 

The  development  of  the  embryo  can  only  take  place  outside  the 
body  of  the  host  and  at  a  lower  temperature,  the  most  favourable 
being  from  23*  to  26°  C,  at  which  the  process  occupies  two  or  three' 
weeks.  The  free  embryo  (fig.  2,  A) is  conical  inthape,  with  a  rounded 
apex,  its  average  length  being  0*13  mm.  At  the  broader  anterior 
end  is  a  retractile  head-papilla,  with  the  exception  of  which  the  body 
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ia  filiated  all  over.  Tho  interior  of  the  body  is  composed  of  granular 
nucleated  cclla,  and  it  contain*  a  double  eye-jpot,  composed  of  two 
crpsoentifl  mmw  of  pigment  There  are  also  two  ciliated  funnel* 
forming  the  rudiments  of  tbo  excretory  system  and  a  granular  mas* 
behind  tho  head-papilla,  probably  representing  the  digestive  tract. 
Tboombryo  swims  actively  about,  butif  it  does  not  succeed  in  meet- 
ing tho  impropriate  boat  for  iU  next  stage  of  development  (JWtavv* 
truneaiultu,  a  small  pond  snail)  iU  period  of  vitality  seems  to  bo 
limited  to  about  eight  hours.    If  it  should  meet  with  one  of  the** 


Fia.  ».— Flro  stefce  u  tbs  llfn-hlstcrv  of  FaieltJalvpatiea:  an  highly  mamilflnl. 
A,  T>»  fr»«  -«linuitair  embryo.  B,  A  iporocyst  containing-  jo-io*  red  let.  C. 
A  fining  rcdla,  tna  digest!!*  tract  shaded.  D,  AO  ailnlt  redia,  curiUIolng  a 
daojrhtar-Tedla,  two  almcat  matme  ccrcarnr,  and  osreia.  E,  A  frac  ceres  rU. 
The  letters  ban  the  unto  stcniacance  thtonshini.  r.  nrail;  rlpo  eercart>i 
or,  cyalegenniia  cells  ;  *>,  d  a  o  ah  tar  <  redia  i  dt.  Hen  be  of  tha  dl(ciUt<  tract; 
/.head-papilla ;  A,  eye-ipota ;  ant  4c«*n<iram>g;  i\  germinal  rail ;  /,  erlla 
of  ilia  anterior  ro«  ;  m,  embryo  In  optical  section,  sa>tn.U  UsaM ;  a,  pharynx 
o»  redia ;  o,  digestifs  mc ;  oe,  <reopha*-nt ;  f,  Up*  of  redia  ; a,  collar  i  r.  processes 
■erring  aa  rndlvratary  faet  i  i.  embryos;  (,  Irsliecohe  crontnit  bodjr.ctilty  of 
redia ;  «.  ftandalar  crUe  (I);  a,  blrth-opannsg;  «,  •>',  norulaj ;  r,  oral  .acker; 
f.  ventral  sucker;  «,  pharynx.   (All  from  Marshall  ud  Hunt  altar  Thomas.) 

•nails  it  applies  the  bead-papilla  to  tome  part  of  it*  surface  and 
begin*  to  bore,  twisting  round  and  round  on  its  axis  by  means  of 
its  cilia,  the  hend-papilla  becoming  pointed  and  elongated  to  fonr 
or  fivo  tim«e  its  original  length.  Eventually  the  tissues  of  tbo 
snail  are  separated  as  if  by  a  wedge,  and  a  gap  ia  formed  through 
which  the  embryo  forces  an  entrance  into  iuT»dy.  here  it  under- 
goes a  metamorphosis,  loaing  its  organs  of  locomotion  and  becom- 
ing what  is  termed  a  "aporocyat"  (fig.  2,  B).  This  is  jn  elliptical 
aac,  which  commonly  attains  a  length  of  07  mm  It*  wall  con- 
eiats  of  a  structureless  cuticle,  beneath  which  are  external,  circular, 
and  interne!  longitudinal  muscle- fibres.  These  are  succeeded  by 
an  epithelium,  the  element*  of  which  tary  greatly  in  tilt.  These 
aporocyat*  may  bo  produced  by  a  process  of  transverse  fission. 
Within  the  aporocyat  rounded  maaaea  of  cells  are  formed  (morula?), 
which  undergo  a  proceed  of  invagination,  producing  a  gostruia, 
which  again  develops  by  tha  formation  of  a  digestive  tract  into  what 
la  known  aa  a  "redia"  (fig  2,  C,  D).  This  forces  its  way  through 
the  wall  of  the  aporocyat,  which  heals  op  immediately,  and  then 
waudera  through  the  tissue  of  the  an  ail,  moat  commonly  finding  its 
way  to'  the  liver.  If  many  rediaa  are  present  the  enitil  usnslly 
perishes.  The  adult  redia  ma)  attain  a  length  of  1  0  mm.  It  baa 
an  elongated  cylindrical  form,  and  near  its  posterior  extremity  are 
two  processes  directed  backwards,  which  probably  aerve  aa  aids  to 
locomotion.  At  tho  anterior  extremity  is  the  mouth,  leading  into  I 
a  muscular  pharynx,  followed  by  a  saccular  digestive  tract.  A  I 
ring-ahaped  thickening  is  seen  a  little  way  behind  tbo  mouth,  and  | 
immediately  posterior  to  Ibis  a  special  aperture  for  the  exit  of  the 
germs  formed  within  the  redia.  About  a  scoro  of  thcao  are  uaually 
to  be  found  in  all  stage*  of  development,  the  earliest  being  a 
ed  mass  of  cella  (morula),  which  elongates,  one  cm',  at  tbo 


same  tiino  becoming  more  attenuated  than  the  other,  end  gradually 
forming  en  elongated  tail,  while  tho  body  becomes  oval  and  de- 
pressed (fig.  2,  E).  Two  anckcra  and  the  rudiment  of  the  future 
digeativo  tract  make  their  appearance.  Ax  soon  as  the  "carearia," 
this  being  the  name  given  to  tho  present  organism,  has  attained 
this  stage  of  development  it  emerge*  from  the  redia.  and  by  the  aid 
of  its  suckers  and  tail  wriggles  it*  way  out  of  the  host,  swimming 
freely  about  ia  the  water.  Like  other  cercaria;  developed  in  redia 
thia  ooo  baa  no  head-spine,  but  in  mature  example*  the  anterior  of 
the  body  often  exhibits  a  number  of  very  minute  spines.  An 
interesting  feature  in  the  animal  is  the  presence  of  the  "cyato- 
genous  cel'.a,"  tuo  lobate  masse.*  arranged  one  on  each  tide  of  the 
body.  These  cell*  contain  email  rod-like  bodies,  whence  they  have 
been  termed  "cellules  a  batonnota,"  and  similar  bodies  have  been 
found  in  the  protective  cyat  which  they  excrete ;  Sonaino  (28)  has 
suggested  that  they  may  assist  in  imparting  atitTooaa  to  thia  struc- 
ture, and  bo*  noticed  that  they  are  more  ul«andarit  in  those  forms 
which  encyst  in  the  open  air.  When  the  ccrcaria  has  swum  about 
for  a  ahort  time  it  finds  its  way  to  the  wnUr-plante,  and  t 
itself  on  their  stems  and  leaves.    DuHng  this  process  the 


special 
the  ger 


swung  vigorously  about,  until  finally  a  more  violtnt  motion 
tache*  it ;  at  tho  same  time  tho  ceils  just  mentioned  throw  out  a 
gummy  accretion,  which  rapidly  bardono  «:id  encloses  the  cercaria 
in  a  kind  of  cuso.  It  is  in  thia  condition  that  the  buvas  are 
awcl.'owed  by  tho  grazing  sheep  to  form  sexually  mature  flukes  in 
their  liver*. 

The  Jife-hlttory  of  a  typical  iligenotic  Troroatode  mny  be  summed 
up  aa  follow*:— (i)  the  tgy.  produced  sexually;  (2)  tbo  ciliated 
embryo;  (3)  tho  tpoxxyst;  (4)  the  redia,  produced  asexual!)"  ;  (3) 
tbo  ert-earia,  produced  asexually ;  (o)  tho  adult  Trcmatode.  Hence 
it  would  appear  that  tho  digenctic  forma  have  at  least  one,  usually 
many,  asexual  generations  before  the  sexual  one  appear*.  The 
embryo  may  form  either  a  aporocyat  or  a  redia,  these  two  forms 
being  distinguished  by  the  pretence  of  a  digestive  tract  and  of  a 
birth-opening  in  the  latter.  Within  these  parent  forms 
rma  may  arise  from  two  scarce*, — the  cells  which  occupy  the 
central  region  of  tha  young  aporocyat  or  redia,  or  the  epithelium 
lining  the  body-walla  "The  germs  to  which  a  aporocyat  give* 
origin  may  develop  in  some  instances  into  sporocyst*,  Id  other* 
into  redia  or  into  corcaria?.  And  it  doea  cot  aeem  certain  that 
there  ia  any  limit  to  the  possible  nrtmber  of  succesaiv*  generation* 
of  rediar. 
same  nurse, 
a  cercaria. ' 

pagonsteober,  Ereolanl  i29),  and  others  have  stated  that  the 
tail  or  a  cercaria  may  become  a  aporocyat  and  produce  germs,  bat 
thia  ha*  not  met  with  general  acceptance,  and  tho  supposition  i* 
not  supported  by  tho  structure  of  the  tail,  which  consists  of  a  "con- 
tractile substance,  occupying  the  axis  and  periphery,  with  largo 
veaicular  cells  between  (Schwarze,  18).  Krcolani  (29)  hta  also 
published  striking  atatementa  to  the  effect  that  the  structure  of 
these  entoroa  ia  so  profoundly  modified  by  their  habitat  that  what 
have  been  hlth»rto  described  aa  distinct  apecioa  may  bt  only  "  local 
varieties";  thna  lis  finds  that  Cercaria  annaia  develops  in  Tropi- 
donettts  into  Distomum  liannium,  whilst  in  J/us  muacv/ua  and  if. 
dtcumanu*  it  becomes  a  dutinct  dwarfed  form,  D.  murix 

PathoUxjial  and  Kconmnie  RAaliant. — Although  the  number  of 
Trematodea  which  have  been  recorded  from  the  ho  man  body  ia 
about  equal  to  that  of  tho  Cestodea,  the  medical  significance  of  the 
former  is  much  leas  than  that  of  the  latter,  because- as  a  rule  they 
occur  in  amaller  numbers  and  are  leaa  apt  to  invade  organs  of  vital 
Lnporraneo.  Tha  Trematodea  which  have  been  found  in  man  i 


jr  jiu<i»  iv  in-j  |«.'mi>itr  nuuiuar  ui  >un>wn  f7"ncrauons 

Both  cercaria?  and  rediie  mar  occur  ride  by  side  in  tha 
a,    Tha  last  term  ia  the  series  is,  however,  invariably 


-pal Joa,  Unn..  . 
in  laxttoJatvm,  MohUs, 


A  of  A/Aoi'.i»b6iu!m.  Dtcila*;, 
t).  fcterepftirn.  DUMl«,  . 
D.  mwt.m,  Ha*~J>,  huttl,  W.el, 
D.  tafrntt,  H«ik>, 
D.  tparvialtm,  LrucLjrl, 
l>,  m/tmittm.  Btelj, 

D.  raikcKU.  Pt-lrlrr 
^(.'Ao'jia  hrm-ittf  'a,  C'lbbold, 
i/oiwi/vmtiM  /Mfli,  Kordmann, 
JtrxaltimJIiim  p'nevtnla,  Traatlar, 
U,  rrnarbm,  Traatlar, 


la  lite  llttr. 
tlTer. 


Irns  of  tha  eye. 
•anil  Inieatlna. 

Intestine. 

ens  la  lbs  blood. 


has  of  um  ere. 

otery 

tefwa. 


For  the  general  priuciplea  which  govern  th*  pathological  effect* 
of  Trematodea  in  common  with  other  eatozoa,  reference  may  be 
mad*  to  the  articto  Taps-Worms;  only  a  few  special  cases  need 
be  alluded  to  he»e  The  occurrence  of  most  of  the  forms  in  the 
above  list  haa  only  been  recorded  very  few  times,  and  in  many 
coses  the  etfe<-ts  produced  were  very  inadequately  studied,  so  that 
we  can  hardly  be  said  to  posaess  a  knowledge  of  their  individual 
pathology.  Iu  a  case  of  Distomum  lanctolaiut*  which  occurred  In 
Bohemia,  the  liver  was  cnonnouslv  enlarged  and  the  contracted 
gall-bladder  contained  eight  calculi  and  forty-aeven  fluke* ;  the 
symptoms  during  life  were  emaciation,  pain  over  the  liver,  and 
distention  of  tho  abdomen. 

The  effect*  produced  by  Filhnrva  hxnatobia  are  very  well  de- 
fined and  exceedingly  disastrous.  The 
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inhabit  tho  veins,  especially  those  'if  the  .urinary  bladder  and 
mesentery  ;  extravasations  of  blued  a  d  villous  growths  or  ulcera- 
tions of  ibe  mucous  inombrone  or  the  bladder  present  themselves, 
and  thus  tb«  eggs  of  the  parasite  find  their  way  into  tbe  urine,  ju 
which  they  arc  *Yacostcd,  and  can  '-s  detected  by  rnicroscopio 
examination.  With  the  chimclm'stiit  preaenco  of  the  eggs  are 
associated  colic,  anmtnia,  and  gr-jat  prostration  of  the  vital  powers, 
more  particularly  in  this  later  stages;  the  dhoiiso  when  once  fairly 
established  is  almost  ahveys  fatal  ;  scj  Cobbuld  (1). 

From  a  practif.il  point  of  view  by  far  tho  most  important  Trema- 
tode  is  Fatxiola  [Iiixl'rmum)  h'palica,  which  gives  rise  to  the  disease 
known  a*  "liver  rot"  in  sheep.  It  is  always  more  or  less  abund- 
ant in  certain  districts,  and  it  is  estin.  »ud  that  in  tho  United 
Kingdom  tha  annual  lo*s  of  ahivp  rltu  to  it  is  not  less  than 
1,000,000.  i'he  symptom*  am  said  to  b-i  emaciation,  tenderness) 
in  the  loins,  harahnesa  and  dryness  of  th-  wool,  and  a  scaly  con- 
dition of  the  skin.  On  post-mortem  examination  fluid  is  found  in 
the  peritoneal  csvity  and  the  vteccra  have  a  blanched  appearance  ; 
the  liver  is  dark  chocolate  or  aotnetimcs  pale  in  colour,  nodular, 
and  uneven,  tho  ducts  are  thickened  and  Di-.tonies  are  found 
within  them.  Dead  fiulcos  have  been  known  to  furnish  the  nuclei 
of  gall-stones  in  the  gall-biaddtr.  Briefly  stilted,  the  principal 
preventive  measure*  soeiu  to  be  as  follow*  : — (l>  destruction  of  the 
eggs,  and  es,>ecially  abstention  from  putting  manure  of  rotten 
cNcep  on  damp  gronnd  ;  (2)  slaughter  of  sh<ep  which,  are  badly 
fluked  ;  {3}  adequate  drainagu  of  pastures  ;  (4}  in  allowance  of  salt 
and  a  little  dry  food  to  the  shetp  ;  and  (5)  dressing*  of  lime  or 
salt  on  the  ground  to  destroy  thu  embryos  (Thomas,  26).  A  series 
of  wet  seasons  increases  the  prevalence  of  tho  malady,  and  animals 
which  have  been  allowed  to  grazo  in  low-Iyitg  ill-drained  lands 
are  specially  liable  to  infection— facts  which  are  readily  explicable 
oo  a  consideration  of  tho  life. history  given  above. 

SytUm<-U:c  Arrange ment.— The  Trtmntoda  may  be  claaeified  as 
follows  :— 

"tlON'OGEVE A,  Van  Tlfuedeo ;  development  direct,  thai  la,  without  the  roedlev 
tiou  cf  uuiee  forms. 
(I)  Twrvoar*.«,  l.eukart;  body  rouni'Uh  or  «Jonir»to:  posterior  extremity  . 

"    a  large 


oo  the  left  shl*  or  admaiiun.   Lauro.-$dcda  cutl  stogie  or  doable. 
Ova  wi.h  a  filament  at  one  polo  only. 
1.  Trlstonrilia,  Van  Beooi  m. — 1.  Trittemwm,  Curler;  about  a  ceien 
genera  ot  previous  wrrlte-s  are  horn  included:  over  14  specie*  are 
known.  All  parasitic  on  flsh-i;  TnachenltergfSO). 
I.  Momocotylldaj,  Taschcobeig.— 1.  CalUotfU,  Dining;  only  spectet  C. 
ircyarl  (Jl).    1.  PmdotatS!t,  Tmciicnborir.    3.  t<  (motet,  14,  Tsselieti- 
berg;  only  one  species,  U.  mpHetntU,  on  tbe  fills  of  ifco  eagle-ray 
(Jry/fotalit  aestf/u). 
I.  Udooellldar.  Jufcaston.— L  CdmeBa,  Jhutt.;  flv«  species,  the  typo  being 
O.  califcnm,  parmltte  on  ■  crustacean  jCaSl^irj),  which  In  lu  turn  in- 
fests the  holihut  (Ihfyojloitai  rutyarU). 
(11.)  Poltitonm,  Leecksrt;  body  elongate,  pointed  and  Barrow  anteriorly; 
broad  behind  and  generally  prt>vM«*i  wltn  apcrta)  organs  of  adheskra  in 
the  than*  of  tuckers  or  chirjaold  ho"kt,  or  tucker*  or  clippers  with 
cbHtntitd  structures.     f*o  a'lotaj  »iirk;ri  i:i  scr>o  1nston<es.  Jotual 
aperture*  median.    I-aurer-Sti*  da  canal  oicglfi  or  doable.    stale  sexual 
ep»-rtnr*  ofi.-ri  srrrel  with  chlnnou  hook*.    Ov*  f l«{ll«n«ly  provided 
with  tiro  long  appendages. 
I.  Octobothrlidse,  Taschenbent  —  1.  &/*M»ri»ni,  Xordmann;  abirot  a 
i  genera  of  various  authors  sro  hero  lncln.1«d  by  TaechcnbiirgfJO), 


laltilng  fourteen  aperies,  parasitic  is  Sshea,  aul  almost  lQTa'utly 
en  ths  1  jl n:\oteiytt,  llcue  iwd  v»«,  p^ncden ;  coo  sprvji-s 

(A.  mtrlmeii),  (ound  In  the  Umkf.  8.  PkyllvntjU,  Bemtt  and  V»b 
B<ni«dee;  one  (jwdo,  fr«ti  tfi« iruruant.  4.  Ptatftattlt,  Hw«*r«d  Van 
Benedea ;  on*  specie*,  frcrr.  the  aurnatd.  A.  PUurtxotftt,  Gerrsla  and 
Van  Ben»d  «n  (  -  On.br a  exhltar,  V'.tx.y,  one  tpecles,  1MB  the  {Ilia  ut 
tha  mackerel.  0.  iHptvtjt*.  Vordmann  (aea  below).  7.  7/««Npfe, 
BbiltiTllle;  ono  »pec'e«t  (mm  TnynfffMi  SrarAppVerva.  8.  feaecorpJe, 
Plea.;  from  the  of  Lnir*x  mmervoatti. 
t.  Polyitomldle,  Van  l.'eiieilea  —  1.  Poltitvnm,  7tderj  two  apedea,  best 
kjioira  P.  Intfffnwum  (» ■■«  below) ;  H'rtififridivm  is  probably  a 
syBonjrm.  i.  CarAeraif/r,  Dies.;  five  Species,  from  Uie  jrHIa  of  sharks 
aid  rera.  s.  Errortlyir,  Hesse  and  Vsn  Bcneden;  one  speelra,  from 
the  gills  ot  ifmittru,  /.<■■<..  4  tMpltbalhnum,  F.  S.  Ueekart:  OBS 
aprcles,  from  the  sills  of  a  slargroa. 
*.  MlcrocotylWa).  Tastlieebsr*;.— V  Artat,  AWMenard :  twe  spedes.  I. 
Mirroc^i'r,  Van  Benvd<-n  ;  about  half  a  doiuo  apcrlaa,  all . 
the  fllte  of  flshes{K«  btlo«).  3.  GiutrentfU,  Hcaae  and  Vi 
dra  ;  on*  ay»  tie*,  from  th*  sllla  of  Caram  Irattmrta.  4, 
filer.  Van  User  (we  brio*).  5.  Catflatpit,  Lsldy ;  one 
occanlnar  In  A  rtodatfa.  S.  A*pido&tjlit  Inra. 
4,  GyrvdsrtyUdai,  Van  Bcneden.  -1.  f?p ritactflui,  Kordmann  (see  below). 
1.  Dxii>oftru4,  Dies.;  atoul  tarraly  tpecles.  all  pa,-s»m«  on  fUhra, 
moatly  cn  lbs  STllla.  3.  T^rrwacaui,  Dlev;  three  ap.-rtes.  on  tho  a-fUl 
of  freaharstcr  lt»hea  4.  Dip'tctanam,  Dies.  .».  Cmevtt/UHvm.  Van 
Beneden:  oo*  sperles,  on  thu  of  Oclma  aqmita.  t.  Sphfranmrn, 
Wrlarht  (»4,  tS) ;  one  apeclea,  from  the  cionth  of  Jf«oor««t*«j  lattralU. 


II.  DIOEKEA,  Van  Beneden  ;  one  cr 
tm-o  avotcaalv*  aeioal  forma 
(I )  Xu»f«ro*ioa.  Van  Reneden ;  elinjate.  oral,  or  reeee'ed  la  shape :  oo* 
oral  ancker.— I.  Afn**ili>s»iim,  7.»der;  fifty  to  «lit«  apecli-i  In  mao>nu<a, 
birds,  sad  «»Hee;  trpe,  if.  m*taWt,  Ztder.  fuund  In  th*  boJ».ca«1ry 
ar.d  eye  of  wster-blns«,    *,  .Voiwor,//,  Wea.  ;  A.  IHurii'*,  Dies, 
fj •aVeacafameM  «rmr«»«w). 
^)L)  DtsioHiDJB,  Van  Ben*tlen;  body  Saltish  mere  or  leas  leaf-like  or 
elotifcale;  an  nral  an<1  s  vcntiul  aob  median  <*r  poaterlnr  atx-ker.— I. 
Citlouium,  Katiiua  (ae*  beta*).    T.  fateida.  Linn.;  three  aperies  are 
known;  F.  hrp'tUsa  la  described  above;  P. gif*R.'<a  lohabltatno  ll.er  of 
4he  (trsft*.  1,  Buhartia,  Cubbeld  (•* Oin*xvp>\vr%i.  Oiea.);  one  ape<lra 
<aes  balowX   4.  fcAiiaoafemcaa,  Dajardln  ;  E.  gnftniw.  Van  Brntdin, 
la  ths  lnuaalut  of  CaJui  carltmriut  (the  coal-lsh),  sod  twenty-Dt* 


ether  species  In  tit*  ansaentary  canal  of  manmala,  bird.,  and 
».  Ampklitomu*,,  EudQlphl ;  aboat  twenty  sp«af»  la  different  Verte- 
brates; A.fUta»*l*m  (Gilie)la  the  rectara  of  the  Ing.    I.  Gattrodtt 
CM  (r),  Leaeksrt  (aee  also  17).    7.  HtoMlvjaMtr,  Polrier  (38).   A.  Oat. 
trrt.'ijttix,  Polrtcr.   ».  Earycattum,  Broek  (44),  has  the  curatory  vessels 
•Hlsied  Into  whir  chain  here  3  ccrloniX 
(111.)  GaaTsaoaTOSiiBJB.  Von  Siebold ;  oral  sackersab-oiedlan  snd  rcntral;  slan 
an  anterior  auekcr, — 1.  (forferostojnvm,  Von  Sltbotd ;  el^et  species,  all 
In  fishes;  larval  form  Bulephatttt  below). 
Qf.)  IIoiostohibx,  Ctaas  <1S);  body  flattened,  and  divided  tnto  an  anterior 
and  posterior  part,  th*  former  bearing  an  anterior  and  ventral  aarker ; 
two  sdoral  lubes  »lih  glanda  in  ronne sloo.  or  a  rtrcamoral  fold  with 
lobes.— 1.  Uol^iaman,  Nltssche;  twenty  three  speetea,  meat  In  wster- 
birda;  //.  rartaS(/«,  In  vartoas  raptcrtal  birds;  larval  forms  Trtracctyli 
and  B.>roai<iis««.    t.  Hmiusmua,  Diea;  three  species,  ose  la  the 
wild  cat,  twe  In  birds.    »,  Emtemma,  Dies. 
TT.o  true  poaltloa  of  the  foUowIng  la  dnabtfnl :— .VrmiUo&ofVfunt,  Tan  Bens- 
d«n  <•);  XHrfirnuirooji,  Von  LUiaiew  (JO);  StitAoeof»»«,  Cuwnln(hari  (MX 
Diptanon  paruebxaaa  (18)  tnfosu  Wi*  Rill  of  the  minnow  In  largo  nombtn. 


Ttio  t||i  hitch  In  the 


to  be  attar  tad  Vj  the  gU  -b-j  afllament  at 


Fio.  3. — A,  £(pfozo«a  ptradorum;  twu  united  sncdmcss.  B,  Pe'pitemam  fafe. 
pyrrtnam;  x  about  100  (aftor  Zeilcr).  C,  iiierocotpta  mamv^ri ;  x7.  D,  £, 
two  viows  of  th*  chldnoua  (ramowi  rk  of  a  sucker  of  AxUu  Mour;  highly 
wairnllleo  (after  Lot  en.').  F,  AtpUI<iaU>-  toachUoia;  x  aboat  U  (alter 
Anbert).   0,  OyioJaCilut  rfaptmi ;  x  sbvut  8*  (after  WugcBer). 

one  catremlty.  The  embryo  is  elongated  ova]  In  shape,  snd  ciliaied  all  over ;  on  its 
back  sre  two  eyo,  conklttlBs;  «t  s  cop-s|-.»p<-d  inaaa  of  pigment,  wl;h  a  sphe rolOal 
lenilcalar  body.  It  preaenU  also  Hi*  mouth  with  two  peculiar  suckers,  th*  te*o. 
phagus  and  Intestine,  and  the  two  elaspers  of  lb*  Dlporpa.  The  embryo  twlma 
vi(o>eusl)'  aboat  until  It  Anda  Ita  way  to  the  gill  of  a  minnow,  (aiUog  which  It  illes 
In  sbout  sis  hours.  Attached  to  Its  host  it  may  live  Isolated  lor  a  roesidersMe 
lime,  Ian  caving  In  al««;  naually,  liowever,  rt  unites  with  another  Individual  In  a 
hind  of  reciprocal  copulation  (fig.  9,  A).  One  Individual  by  means  ot  Its  ventrsl 
sucker  seises  the  d*ira*l  papilla  of  another,  snd  then  th*  two  twist  sei-oss  each 
ether  so  that  the  socker  of  the  second  selxea  the  paptUa  of  the  fliat.  After  this  a 
complete  fusion  of  the  Individuals  takes  pises,  the  papilla*  and  seekers  croainc 
tosrethar  so  dnnly  as  to  be  anatomically  Inseparable.  Both  Indli  iduala  contlnua 
to  grow  and  aevelop  a  aeeoo  i.  IhlrJ,  snd  soinrUws  a  Totirth  pair  of  claepera. 

In  fe/yrtoasum  iittratrrlmum  (18).  which  tnnablts  the  bladder  of  tho  frog,  th* 
eegs  are  developed  during  the  winter  and  are  laid  in  ihe  spring,  when  the  frogs 
resort  to  the  water.  It  appears  pcbabln  that  the  worm  protrude*  It*  body  from  (lie 
frog  and  thus  deposits  tbe  egg  directly  in  the  water.  The  young  worm,  as  li 
escape*  frum  the  sg«,  which  takes  place  aftrr  a  lapao  of  alx  or  tight  weeks, 
measures  sbout  O'J  mm.  in  leng.h,  sad  •■1ms  viguruody  about  by  the  aid  of  a 
coating  of  cilia.  At  Ita  posterior  evrie-rrliy  t«  a  rounded  disk  (Bg.  3.  H  ,  rvuod  the 
margin  <  (  which  sixteen  dellca'e  hooks  arc  plnced  at  equal  Intervals.  Above  the 
four  tiind-.msl  of  theao  are  two  others  still  amslier  and  more  delicate.  Upon  th* 
back  are  situated  four  syes  disposed  In  pairs.  The  mouth  la  wide  ar.d  leada  Into  s 
pharyns.  and  thla  into  the  Intestine;  l»a  eacretory  vessels  sre  present,  but  th.re 
Is  no  trace  of  geoeraMve  organs.  The  hlndcrmost  pair  of  suckers  is  the  first 
to  be  developed,  and  they  enrlmo  those  two  hooks  which  lie  at  the  outer  aide  of 
th*  wry  dVticate  ones  mtntiuned  aboie.  whlcr.  evsntually  become  Ihe  strong 
terminal  ho^ia  of  th*  adult.  The  other  two  pairs  of  suckers  are  f">m<J  In  a 
almllar  m si;ner,  the  development  of  all  rhrc*  t«liig  umall)'  comj.lciod  during  the 
month  of  July.  The  youug  /Vpa/emum  attacks  not  tho  lull-gro»n  frog  bul  the 
tadpoli.  eutetlng  the  gill-canty  aaJ  subeccni-fltly  proceedtog  to  the  bla-ldcr. 
Ilk*  the  frog  it  requires  four  or  five  years  to  attain  aesual  maturity.  In  certain 
eaa  s  the  /Vsir^naas  d<x  s  nut  migrate;  II  thru  become*  pranssturely  sexual  and 
dlea  when  the  tadpole  undergoes  melatiorphfls  ;  under  these  clrcutnatsiuts  the 
aeaual  organs  ar*sim|<!rr  ttiaa  usual:  the  trails  is  simple ;  th*  germsrium  la  lnng 
ar.d  colled;  there  ts orlt  .er  prostate  nor  Lsiuti -Slltd*  canal ;  and  tbe  oviduct  baa 
uo  diluted  anterior  porti'm. 

MUneotflt  snermyrl,  l,oreni  (U>  {ftg.  3.  C>. :.,»  no  p<nls,  the  semei:  I'sul-.^-  by 


to  th.  spiked  Wrtb-ope.W ;  the  va-jaa  opens  meOUfly.  «« 
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marginally.  Tho  preaerlor extremity  Is  points.  ArfniWmn.  Ahndg..Tesemhle ■ 
11  but  Is  broad  and  obliquely  truncated  behind,  thla  Did  gin  bearing  a  row  of  fifty  to 
seventy  peculiar  attaching  organs,  which  ere  of  the  form  of  a  hand-satchel  (fig.  t, 
13,  EX  ins  mrlaJ  elssp  r>«tni;  represented  by  a  complicated  chjtinoua  framework. 
Thero  am  fonr  groups  of  liociks  and  one  ring  of  this  same  round  the  genital  open- 
Ir.;.  The  mouth  haa  a  vickcr  at  either  aid*,  and  above  It  an  oral  body  which  can 
tie  evagtnaled  Ilka  tho  proboacla  of  a  iXindroctlt-  Pleiiarlan. 

Atpidoaatttr  tonthUola  (88)  Is  found  In  tho  pericardial  cavity  of  the  freshwater 
mussel;  It  Is  eonkal  anteriorly  with  a  terminal  oral  aucker,  lh«  ventral  tucker 
la  very  large  and  divided  Into  rectangular  areas ;  the  excretory  pore  to  at  tlie  pos- 
terior extremity  of  the  body,  ar.d  the  genital  organa  open  on  the  left  aide  of  tho 
fore-pail  of  the  animal  (fig.  H,  r> 

OfrodaetylHt  tltoant  (S3)  It  found  on  the  lint  and  eurfaco  of  the  body  of  the 
pike,  stickleback,  and  othar  'real. water  Ashes,  and  measures  about  0  »  mm.  In 
length  ;  It  It  flattened  In  form  and  tapets  towards  either  end  flit;.  3,  OX  At  the 
anterior  extremity  are  two  lappets,  while  the  posterior  la  furnltheil  with  a  snb- 
trlangular  plate,  which  bears  the  organs  of  attachment  In  the  shspe  of  two  large 
curved  hooks  In  Us  centro  and  sixteen  smaller  ones  on  ILa  clrcumfcrenc".  The 
most  interesting  peculiarity,  howerer,  of  this  form  Is  to  be  found  In  tho  fact  that 
each  embryo  before  It  Is  extruded  (the  animal  Is  tlvlpnroui)  contains  another 
embryo,  and  this  In  Its  turn  another,  to  that  three  embryonic  generations  are 
present  simultaneously. 

The  genua  Dutomum  It  by  far  the  most  extensive  In  the  group,  confalrlttg  at 
the  present  time  over  300  tpeclea,  which  occur  almost  exclusively  In  Yertebraiea ; 
the  moat  Important  are  perhape  D.  latuoolatum.  which  Inhabits  the  time  situa- 
tions as  FaKtola  ktpatita,  D.  tlariatrum,  from  the  frog,  an.t  D.  miliiart,  Van 
Beneden,  from  the  Intestine  of  the  duck.  The  name  fauiola  (Unit.)  haa  the 
priority  over  Milmwn  (DiHoma)  of  Retains,  which,  however,  has  obtained  ex- 
teaalve  currency.  The  name  Patricia  may  appropriately  be  used  In  a  restricted 
aente  for  forma  which  have  a  branched  digestive  tract,  F.  hrpaiica  above  de- 
scribed being  taken  aa  the  type.  Thlt  teparatUin  hss  not  met  with  general  recog- 
nition, although  supported  by  Blancliard  and  Cobbold  (IX  Weinland  has  pioposed 
to  substitute  the  term  ZWcroavfisim,  used  by  I>u|anHo,  for  XHuomeiw,  retaining 
ZaxMa  for  the  type  specie",  bat  tills  propossl  has  nc«  met  with  acceptance.  Tlie 
Platonics  vsry  IB  site  from  forma  almost  microscopic  to  those  which,  like  D. 
ttitmi,  Moitlei  (J»X  measure  3  em.  long  In  alcohol,  or  even  13  »  em.  in  the  fresh 
erudition  (D.  ftfot,  Nardo).  J>a"""<  Aofesoairi,  Bell  (38),  is  parasitic  upon  a 
deep-sea  Hah  taken  In  1090  fathoms.  DiUomum  macrotl cmum  (fig.  4,  B)  of  the 
woodpecker  (ApHrnut  (re&srryft't)  has  a  remarkable  tanal  tone  known  as  Lruto- 
ektoridlum  paradoxum.  which  Is  peraslUe  on  Succtnm  putrit,  and  consuls  of  a 
nnmber  of  branching  threads,  from  which  are  developed  one  or  two  contractile 
MM  (fig,  4,  C,  DX.  Tholr  growta  distends  the  teoUclo  until  it  buraU  and  the  aao 


Fio.  4.— A.  lliihama  hxmalMu,  the  thin  femul*  In  ihe  gynnrcophorie  canal  of 
the  ttoutrr  male;  x  la  (after  LouckmtV    B,  liiuonum  macroitcmum,  showing 
Ihe  dfgvsNv,-  anil  tho  greater  part  of  tlie  genital  aj'j>sr.4tu»  with  the  cirrus  pro- 
Irujrd  ;  x  3o.    C,  Snail  (Saw lam),  the  tentacles  defurmtd  by  L-  utothlorrftum ; 
natural  slie.    P.  Z'i«.-»c»-VirMf«r»  removed  from  the  tentacle ;  natural  *li". 
'  «f ter  •/..•lie:-).   E.  flu  vMii'm  pofife-r.171.ltn;  highly  trtagnllkd  (after  ZleglerX 
V.  Portion  of  a  »pori-icy»t  r.-.r.t  ilnt'.g  Bu(<pliaii  In  process  cf  dotlupmLnt; 
,-.  about     (after  LnciixoI>u:h'.<i:i). 
hunt;-  ..  utvrards.   The  three:!*  w.tMr.  the  Sa'ttnta  contain  only  granulitr  c*l)l» 
whilst  tho  con:  nctlle  sac  l»  .n-.-ur.inl  by  an  organism  ovi  id  Ir.  f  inn.  with  (i  thick 
Our  border. the  1  \:A  meala  r.f  two  suckers,  a  dlgcstlte  tract,  and  <»rs»t'  ry  sy.-.i-m. 

!i:  'A.iiTi  j  \r  Ti-M.  1 11,  1", ■M.i:.id  (1  j.  Is  one  of  thr  m  it  il  nut  r  roils  hurt:  nr.  pH^sit.-s. 
■nd  occurs  In  the  blood  of  tlie  porta!  vein  end  In  tho  veins  of  the  to.  sratery  mid 
Mass*  r.  The  sexes  are  distinct,  the  fi-male  t.eln«  fr.m  1«  to  JO  mm.  In  length, 
»•><•-  si-triewhst  resembling  a  XcmsKidi-  en  suj.i-rflr.9l  rxammutlon.  The  male  )* 
i.  ::ly  fioni  10  to  14  mm.  In  lengtli,  but  much  thicker.  The  tnrface  of  tho  female  Is 
«  ivered  with  fine  spines  most  distinct  towards  tho  tall;  at  the  anterior  pointed 
extremity  Is  tlie  oral  aucker,  from  which  a  narrow  opening  leads  Into  a  wide 
i  liarynt  followed  by  the  Intestine,  which  at  Brat  forma  two  brunches,  these 
tain  uuitl-^  p'ntcrU'riy  to  the  generative  organs.  The  ventral  aucker  It  placed 


only  M  mm.  behind  the  oral  one.  and  It  1e  firmed  lately  succeeded  by  that 
narrow  groove,  which  extends  down  the  ventral  surfaco  and  corresponds  to  1st 
canal  la  gynacophorut  of  the  mate  (see  tig.  4.  A). 

The  atasrea  In  llin  life  I.,  story  ol  1/..  1  "r,  .sl„  nrc  so  icmtrksMe  thlt  1  |SUI. 

account  of  there  must  be  given.  From  the  egg  there  escapes  (1)  a  olob-shsjed 
embryo,  which  In  a  manner  hitherto  unobserved  enters  the  freshwater  tnoml, 
Anoa\mta  or  Cnn,  where  It  forms  i'i)  the  iporocyit  (flg.  4,  F) ;  thla  la  severs)  «nn- 
metres  long  and  provided  with  lateral  branches ;  It  occurs  chiefly  la  the  llrer  sne 
ovary,  and  It  la  beat  developed  near  the  akin.  The  wall  of  the  aperocyst  constci 
of  cells,  muscles,  and  perhaps  a  cuticle;  the  extremities  are  pointed  and  illeo 
with  cells,  and  It  la  here  that  growth  takea  place.  Within  monUlfonn  dliaratlreu 
of  theae  ramified  tubea  are  formed  balls  of  cells,  each  of  which  develops  late  (») 
e  "  bncephalna."  Thla  organism  (Ag.  4,  E)  constats  of  e  small  oval  body  start 
Ml  mm.  In  length  with  a  double  talk  At  one  extremity  Is  a  mass  of  glands  wkh 
an  Invagination  of  Use  Integument,  which  haa  been  mistaken  by  many  ebservert 
for  the  alimentary  canal.  Thla,  however,  opens  about  the  middle,  of  the  body, 
and  consists  of  a  muscular  pharynx,  a  forwardly  directed  ceeopbagus,  and  a 
simple  aaccular  intestine.  The  excretory  ay>tem  terminates  In  an  S  »h«pe4 
vesicle,  which  opens  posteriorly  In  sach  a  way  that  las  contraction  drives  tat 
Hold  Into  the  tall  whence  It  probably  Anda  Ha  exit  by  osmosis.  Traces  ef  eet'tal 
orgsns  are  found  In  the  form  of  an  elongated  plug  of  cells  In  the  hinder  fevrtk 
of  the  body,  end  two  rounded  masses  of  undifferentiated  cells  situated  dorisJty 
The  tall  Is  double,  end  from  about  0  3  to  2  3  mm.  long  according  to  Its  state  ef 
contraction.  Each  half  consists  of  a  spheroidal  basal  portion,  and  an  dongetri 
tapering  filament  These  caudal  appendages  contain  many  nucleated  cesneetlvt- 
tlsane  cells  wlrh  flue  protoplasmic  processes.  The  larval  swim  freely  in  the  ester, 
but  jink  and  perish  after  about  twelve  hours,  unless  they  enter  the  raoati  sf 
certain  fishes  (r.g  .  Lnciuut  TfOtmpMhalmtu),  when  (4)  they  lose  their  tsiU  at 
became  encapsuled  under  the  skin.  The  generstlTe  organs  now  become  farther 
developed;  cutlcular  spraea  and  the  anterior  sucker  ere  formed.  If  the  fish  t±cs 
Infected  be  swallowed  by  a  pike  or  perch  the  cyst  Is  dissolved,  end  the  worms  IS) 
became  adult,  continue  to  Uve  In  the  Intestine,  and  produce  egaa.  Pot  further 
detsils,  see  Zlegler(U> 

Pkylogirutic  Relations.— Tb«  detailed  comparison!  of  V411  Beneden 
(9)  evnd  the  robeexiuent  researches  of  other,  leave  no  doubt  that  the 
Trtmatvda  tat  closely  related  to  the)  Cettoda.    A  consideration  of 
their  pectiliarities  leads  moreover  to  the  opinion  that  the  former 
are  more  primitive  than  the  latter;  that  is  to  ear,  the  ooiamoo 
ancestors  of  the  two  groups  resembled  Trematodes  rather  thin 
Ceatodra.    The  ancestry  of  the  Tremaloda  is  probably  to  be  sought 
in  types  such  as  the  Planarians  rather  than  the  Leeches  ;  characters 
uniting  them  with  tho  former  are  the  possession  of  a  commouly 
branched  alimentary  canal  without  an  anus,  but  with  a  potrerfu] 
pharynx;  tho  generative  system  is  hermaphrodite,  and  similar 
arrangements  obtain  in  the  excretory  vessels,  nerves,  and  muscles, 
while  histological  agreements  also  are  not  wantiug.  Furthermore, 
certain  forms  are  known  which  help  to  fill  up  the  gap  between  the 
two  groups :  Monoetlit  caudatut  has  a  discoid  posterior  organ  of 
attachment,  and  if.  protractiiii  a  true  sucker.   Such  forma  as  these 
could  scarcely  be  distinguished  from  ectoparasitio  Trematodes  ex- 
cept for  their  ciliated  epithelium  (Leuckart,  1).   In  this  connexion, 
however,  it  is  worth  while  to  call  attention  to  the  researches  of 
Fswkea  (40)  on  a  marine  cercaria,  which  had  a  tail  distinctly  annelid 
in  character,  with  bundles  of  bristles  disposed  at  intervals  slongit 
Compare  also  Schauinsland  (41). 

BMiagraphr,— (1)  Jackeoo,  in  RoDestCfi's  Fvrml  tf  Amimul  Lift,  M  ed« 
Oxford,  1867;  other  Important  text-books  are  Leuckart,  ParaiOm  da  J/marirs. 
Leipatc,  18S8,  new  edition  and  English  translation  In  preparation ;  Kfichenmetstet 
and  Zttrn,  yoioiilen  eta  tftntchtn,  Lclpslc,  1M1 ;  Cobbcld,  eTniotoa,  Loodee, 
18«4;  Id.,  ranuittt.  1BT9;  (I)  Rudolpltl,  £nti>ioorvm  BUI.  Xat.,  Amsterdam. 
1SW  9,  and  A'efoieorwm  SfnopiU,  Berlin.  Mil;  (I)  Curler,  flsyiw  oni.aaf,  Pails 
18M;  («)  Von  Slebold,  JrrMt /.  Jfalurgnch.,  I.,  1833;  (C)Voa  User,  fioia  Acl* 
Atod..Cmi.  LtOf.,  xlll  ,  185* ;  (I)  fkexuistrup,  4«enqoii<m  0/  (Tenet >if itsisl,  Ray 
Society,  8s o,  London,  1813 ;  (7)  Pagenstecher,  rre»n«oiioi/arren  suiJ  Trtn> Main, 
Heidelberg,  1837;  <S)  Pleaing.  Sfttema  fltlmirJhum   \1enna,  1840;  (t)  Via 
Beneden,  "  Vera  lntestlnaux,"  Comptet  Hindu t,  Paris.  18el ;  (10)  Somrner.  awassT. 
arias.  Zoo/.,  xxxlv.,  1880;  (11)  Herbert,  ArthU  f.  nsttr.  Anal.,  six.,  ItsSI;  tU) 
Zlcgler,  Ztutv.         Zoot.,  xxzlz.,  18S3 ;  (13)  Schwxrae,  Of.  eft.,  sliil.,  MM; 
(14)  MctechnlkotT.  Quart.  Jour.  Uier  Set.,  xxlv.,  1884:  a*)  Frslpont.  itrdL  4. 
BM.,  U  1»60. »  .  1881 1  (K)  Plniner.  dr6.  Zool.  Jntt.  Wit*.  Ul-  1880 ;  (IT)  To 
Beneden  and  Lankeater,  Z00V.  Amt.,  lv.,  1881,  v.  1882;  (1*1  teller,  Zttthr.  avist. 
Zool.,  xxIL,  1873.  axvtL,  1873;  (IS)  Polrter,  Artk.  Zoot.  £xr*r„  III.,  1883;  (M) 
Loose,  Ztuhr.  uHu.  Zoo/.,  xll.,  lSSoi  (SI)  Lorens,  Art,  Zool.  /ail.  P"less,  L,  IBT3; 
(tt)  Stleda,  Relchert,  and  Do  Bolt  Reymond'a  AreMr,  1881 ;   (23)  Zaddsrs, 
Zoot.  Am.,  Iv„  1881;  (14)  Lang,  Jffffa.  Zoo/.  Slat.  .VeapW,  1L,  1881;  (SS)  Thomas, 
Quart.  Jour.  Micr.  Set.,  xxllL,  1883,  also  Jour.  Hot.  Afrit.  Sue,  alx.,  l!Wi 
(tf)  Leuckart.  Zoof.  Ant  ,  v.,  1882;  (T7)  Jackson,  Op.  cil    si.,  18S3:  (38)  Sonsiro, 
Artk.  Hal.  Biol.,  vt,  1383;  (»)  Ercolanl,  Mtm.  AtaJ.  .Sri.  Jmt.  Bologna,  (4L  IL, 
188»,  At,  1883,  also  abstract.  Arch.  Hal.  Blot.,  L  188»;  (90)  Ta»cl>enrjcrg.Zti.-k- 
priawntf.  .Vaferw.,  111,1870;  (31)  Wlcrxejskl,  Zttthr.  utiu.  Zoot..  xxlx..  1X77; 
(33)  Huxley.  Aunt.  Inrtri.  Auim.,  London,  1877  ;  (33)  Wagoner.  Arvk.  f.  AuaL 
u.  Pkf:,  16*0;  (M)  Wright,  Proc.  Conad.  Intl.,  I.,  1884;  (33)  klonlex.  Bull.  Sk. 
Zoot.  Framtr,  xl .  1883  ;  (36)  Bell,  ^s».  aaot  Mag.  Jfot.  HUt.,  (3),  xix„  1887  ;  (37) 
Ujtenyl,  Abhandt.  Stnrk.  Qatiheh.,  xll.,  1881 ;  (83)  Pearler,  Butt.  Set.  Philc*- 
Parii,  (7\  vll.,  1888;  (39)  Cunningham,  Traiu.  Rof.  Soe.  Zdia.,  xxxll,  1884. 
(40)  Fewkes.  Amtr.  Jour.  Set.,  (3),  xxllL,  1883;  (41)  Schsulnslsnd,  JtuA 
Z<il*hr„  xvl,  1863  ;  (41)  Polrler.  Artk.  Zoot.  E*pir.,  (*),  v.,  1887  ;  t*S\  Vcs 
l.lnatow,  ArtMof.  Jtaturouck..  xllll.,  1877 ;  (44)  Hrork,  Odttimfrr  yatJ>n.  *lrm, 
1S87;  (43)  Wright  end  Hacallum,  ilmer.  Jour.  Morpk.,  L,  1887.      (W.  E.  HO.) 

TRENCH,  Richard  Chknbvix  (1807-1886),  arch- 
bishop of  Dublin,  poet,  scholar,  and  divine,  was  Dora  at 
Dublin,  September  9,  1807,  and  graduated  at  Trinity 
College,  Cambridge,  in  1829.  While  incumbent  of  Curd- 
ridgo  Chapel,  near  Bishop  Waltham  in  Hampshire,  he 
published  (1835)  The  Story  of  Jutiin  Martyr  and  othar 
Poems,  which,  having  been  very  favourably  received,  vras 
followed  in  18.38  by  Sabbation,  Honor  Neale,  and  other 
Poems,  and  in  1842  by  Poems  from  Eastern  Sources.  These 
volumes  revealed  tho  author  as  decidedly  the  most  gifted 
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df  the  immediate  disciples  of  Wordsworth,  with  a  warmer 
colouring  aod  mora  pronounced  ecclesiastical  sympathies 
than  the  master,  and  strong  affinities  to  Tennyson,  Keble, 
and  Milnes.  In  1841  he  resigned  his  living  to  become 
curate  to  Samuel  Wilberforce,  then  rector  of  Alveretoke, 
and  upon  Wilberforce's  promotion  to  the  deanery  of  West- 
minster, in  1845,  he  was  presented  to  the  rectory  of 
Itchenstoke.  In  1845  and  L84G  he  preached  the  Hulsean 
lecture,  and  in  the  former  year  was  made  examining 
chaplain  to  Wilberforce,  now  bishop  of  Oxford.  He  was 
shortly  afterwards  appointed  theological  professor  and 
examiner  at  King's  College,  London,  Tn  1851  he  estab- 
lished his  fame  as  a  philologist  by  his  charming  little  work 
on  The  Study  of  Words,  originally  delivered  as  lectures  to 
the  pupils  of  the  Diocesan  Training  School,  Winchester. 
His  purpose,  aS  stated  by  himself,  was  to  show  that  in 
words,  even  taken  singly,  "  there  are  boundless  stores  of 
moral  and  historic  truth,  and  no  less  of  passion  and  im- 
agination laid  up  " — a  truth  enforced  by  a  number  of  most 
apposite  illustrations.  The  book  may  be  regarded  as  a 
comment  on  the  saying  that  "language  is  fossil  poetry." 
It  was  followed  by  two  equally  delightful  little  volumes  of 
similar  character— English  Past  and  Present  (1855),  and  A 
Select  Glouary  of  Enylith  Word*  (1859).  All  have  gone 
through  numerous  editions,  and  they  have  probably  con- 
tributed more  than  all  the  labours  of  severer  but  less 
cultured  and  tasteful  philologists  to  promote  the  historical 
•  tudy  of  the  English  tongue.  Yet  Trench  did  little  more 
than  indicate  the  existence  of  a  vast  region  of  research 
extending  over  all  literary  languages.  Another  great 
service  to  English  philology  was  rendered  by  his  paper, 
read  before  the  Philological  Society,  "  On  some  Deficiencies 
in  our  English  Dictionaries"  (1857),  which  gave  the  first 
impulse  to  the  great  enterprise  now  proceeding  under 
the  auspices  of  Dr  Murray.  His  advocacy  of  a  revised 
translation  of  the  New  Testament  (1858)  powerfully  aided 
to  promote  another  great  national  undertaking.  In  1856 
ho  published  a  valuable  essay  on  Calderon,  with  a  transla- 
tion of  a  portion  of  Life  is  a  Drtam  in  the  original  metre. 
He  hod  not,  meanwhile,  been  forgetful  of  professional 
claims  upon  his  pen.  In  1841  ho  had  published  his  Notes 
on  the  Parables,  and  in  1846  his  Notes  on  the  Miracles, 
works  which,  containing  much  to  gratify  every  school  of 
thought,  and  little  to  offend  any,  obtained  the  moat  exten- 
sive popularity,  and  have  been  resorted  to  by  English 
theologians  of  all  persuasions,  who  have  turned  the  author 
to  the  same  account  as  ho  has  turned  his  patristic, 
Romanist,  And  Lutheran  predecessors.  Thero  is,  in  fact, 
very  little  originality  in  these  volumes,  but  they  are 
treasuries  of  erudite  and  acute  illustration,  selected  from 
various  quarters  with  admirable  judgment,  and  displayed 
with  consummate  taste, 

In  1856  Trench  was  raised  to  the  deanery  of  West- 
minster, probably  the  position  in  the  wholo  church  which 
suited  him  best.  In  January  1864  he  was  advanced  to 
the  more  dignifiod  but  less  congenial  post  of  archbishop  of 
Dublin.  Stanley  had  been  named,  but  rejected  by  the 
Irish  Church,  aud,  according  to  Bishop  Wilberforce's  corre- 
spondence Trench's  appointment  was  favoured  neither  by 
tho  prime  minister  nor  .the  lord  lieutenant  ^It  was,  more- 
over, unpopular  in  Ireland,  and  a  blow  to  English  litera-  ' 
ture ;  yet  the  "course  of  events  soon  proved  it  to  have  been 
roost  fortunate.  Trench,  indeed,  could  do  nothing  to  I 
prevent  the  disestablishment  of  the  .Irish  Church,  though 
ho  resisted  with  dignity,  and  repelled  the  insidious  pro- 
posal that  she  should  do  execution  upon  herself.  But, 
when  the  disestablished  communion  had  to  be  reconstituted 
under  the  greatest  difficulties,  it  was  found  of  the  highest 
importance  that  the  occupant  of  his  position  should  be  a 
of  a  liberal  and  genial  spirit,  able  to  ward  off  the  I 


narrowness  which  would  have  alieoated  the  sympathies  of 
English p churchmen,  and  sown  the  seeds  of  schism  in  a 
body  beyond  all  others  in  need  of  amity  and  unity.  This 
was  the  work  of  the  remainder  of  Trench's  life ;  and,  if 
less  personally  agreeable  and  of  less  general  utility  than 
the  literary  performances  which  might  have  been  expected 
from  him  if  he  had  remained  at  Westminster,  it  was  much 
more  weighty  and  important  It  exposed  him  at  times  to 
considerable  misconstruction  and  obloquy,  but  he  came  to 
be  appreciated,  and,  when  in  November  1884  he  resigned 
his  archbishopric  from  infirmity,  clergy  and  laity  unani- 
mously recorded  their  sense  of  his  "  wisdom,  learning,  dili- 
gence, and  munificence."  He  had  found  time  for  Lectures 
on  liediseval  Church  History  (1878) ;  hia  poetical  works 
were  rearranged  and  collected  in  two  volumes  (last  edition 
1885).  He  died  in  London,  after  a  lingering  illness,  on 
March  28,  1886. 

As  a  man  Trench  was  universally  beloved  and  esteemed.  He 
waa  remarkable  for*  high  spirit,  munificence,  and  general  elevation 
of  acntiinent  As  a  prose  author  he  ranks  among  the  moat  useful  and 
agreeable  of  hia  generation,  and  may  almost  besaitl  to  gain  in  both 
reapect*  by  his  deficiency  in  originality.  Both  as.  Biblical  eommen- 
Utor  and  philologist,  he  has  tlono  far  mow  by  populuruiug  the 
researches  of  rrtoro  exact  scholars  and  more  profound  thinkers  than 
he  could  have  done  by  Btriving  to  make  discoveries  of  his  own. 
For  durable  fame  as  s  poet  originality  ia  indispensable,  and  hpro 
Trench  fails.  The  style  of  his  poems  is  frequently  admirable,  but 
even  when  not  obviously  derived  from  some  other  writer  it  wants 
the  stamp  of  strong  individuality.  He  has  written  little  beyond 
the  reach  of  any  man  uniting  exquisite  culture  to  the  accomplish- 
ment of  verse  :  the  pieces  where  poetry  seems  a  natural  language 
with  him  are  chiefly  to  be  found  among  bis  elegiac  poems,  which 
express  real  personal  experience,  and  appeal  movingly  to  the 
heart  (R.  O.) 

TRENCK,  the  name  of  two  barons  of  old  German 
extraction,  who,  endowed  with  exceptional  physical  powers, 
and  each  blending  to  a  singular  if  not  to  an  insane  degree 
the  hero  and  the  BobadU,  have  left  startling  records  of  not 
wholly  dissimilar  adventures  and  misfortunes. 

1.  Fbanz,  Baron  von  dkr  Tresck  (1711-1749),  was 
born  at  Reggio,  Calabria,  where  his  father  was  lieutenant- 
colonel  in  the  Austrian  service.  After  his  rough  early 
training  in  the  camp,  he  made  himself  so  unendurable  at 
the  college  of  Vienna  that  he  was  speedily  removed,  and 
entered  in  1727  as  ensign  in  the  Palfy  regiment,  from 
which,  however,  after  a  brief  but  riotous  course  of  duelling, 
gambling,  and  love-making,  he  received  a  nc*w  dismissal. 
He  returned  to  his  father,  and,  on  the  outbreak  of  war 
between  the  Russians  and  Turks,  raised  a  coq>s  of  300  men 
at  his  own  expense  and  joined  the  Russian  army  on  the 
Hungarian  frontier.  His  brilliant  exploits  won  him  thn 
favour  of  hiB  commander,  but  a  breach  of  orders,  followed 
by  an  assault  on  his  colonel,  brought  him  under  sentence 
of  death,  from  which  a  daring  feat  of  arms  alone  saved 
him.  A  sentence  of  exile  to  Siberia,  incurred  soon  after 
by  a  second  affray  with  a. superior  officer,  was  commuted 
to  imprisonment  at  Kieff  and  expulsion  from  tho  country. 
Hi*  term  of  imprisonment  having  expired,  he  retired  to  his 
estate,  where  he  armed  and  drilled  his  vassals,  and  in  a 
series  of  encounters  compelled  the  Slavonian  brigands  to 
seek  refuge  in  Turkish  territory.  From  these  marauders 
he  recruited  in  1740  the  formidable  body  of  pandours 
with  which  he  joined  the  levies  in  aid  of  Maria  Theresa, 
Repulsing  the  French  "near  Linz,  he  penetrated  into 
Bavaria,  took  Deckendorf  and  Reichenhall,  and  destroyed 
Cham, — the  conduct  of  his  troops  being  marked  not  less 
by  atrocity  than  by  desperate  courage.  Recalled  to  Vienna 
to  render  account  for  die  cruelties  practised,  he  refused  to 
defend  himself,  and,  being  set  at  liberty,  rejoined  his  men, 
opened  in  1743  a  passage  across  the  Rhine  for  tho  army, 
and  became  as  much  the  terror  of  Alsace  as  he  had  been 
of  Bavaria.  On  the  retreat  of  the  army  to  Bohemia  he 
covered  the  rear  and  took  several  tonus,  but  had  bis  right 
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foot  crushed  by  a  cannon-ball.  Maria  Theresa  sent  him  a 
surgeon,  and,  having  made  a  species  of  triumphal  entry 
into  Vienna,  he  resumed  his  command.    But  in  September 

1745,  after  having  boldly  penetrated  with  his  pandoure  to 
the  tent  of  Frederick  II.,  ho  suffered  the  king  to  escape 
him  while  his  followers  were  stopping  to  plunder,  and  he 
was  thereupon  accused  of  having  been  bribed  by  that 
monarch  to  release  him.  He  was  condemned  on  inquiry 
to  pay  an  indemnity  for  peremptory  dismissal  to  the 
officers  accusing  him,  but  he  refused  to  acknowledge  the 
sentence,  and,  raising  new  troops,  added  to  the  list  of  his 
exploits.  His  conduct  leading  to  a  renewal  of  the  inquiry, 
be  laid  hands  on  the  president  of  the  court-martial  and 
was  thrown  into  prison,  but  was  enabled  to  escape  by  the 
baroness  Lestock,  with  whom  he  fled  to  Holland.  He  was 
brought  back  to  Vienna,  and  condemned  to  perpetual  im- 
1  risonment  in  the  Spielberg,  where,  finding  escape  impos- 
sible, he  poisoned  himself,  October  1749,  at  the  age  of  36. 

Sea  his'  autobiography — Merkwllrdigii  Lcbcn  und  TKalen  des 
Frtihtrm  Frant  von  der  Trend,  Vienna,  1770 ;  alio,  Fran*  von  der 
Trench,  by  E.  F.  Hiibncr,  with  preface  by  Schnbart,  3  vola.,  1788. 

2.  Feibdrich,  Fkkiiiekk  vox  der  Trenck  (1726-1794), 
cousin  of  the  preceding,  born  at  Kbnigsberg,  16th  February 
1725.  His  precocious  abilities  won  him  the  favour  of 
Frederick  tho  Great,  in  whose  guards  he  was  enrolled  at 
an  early  age  as  cadet,  and  by  whom  he  was  made  comet  in 
1743  and  aide-de-camp  for  his  gallantry  in  1744.  An 
intrigue  with  the  princsss  Amelia,  sister  of  tho  king,  led 
to  his  temporary  confinemeut  until  the- campaign  of  1745 
recalled  him  to  the  army.  He  was  again  thrown  into 
prison,  however,  on  the  discovery  of  a  correspondence 
between  him  and  his  cousin,  then  fighting  with  his 
pandours  in  the  service  of  Maria  Theresa,  but  in  December 

1746,  after  many  failures,  he  succeeded  in  escaping  from 
the  fortress  of  Glatz.  He  went  to  Vienna,  was  involved  in 
several  duels  by  his  cousin,  who  was  too  closely  confined 
to  give  expression  to  his  animosities  except  by  proxy, 
and  finally  accepted  a  company  in  the  service  of  the  cxar. 
On  the  declaration  of  peace  the  empress  Elizabeth  bestowed 
on  him  a  diamond-hilted  sword,  and  a  Russian  princess  left 
him  a  fortune,  which  was  still  further  increased  by  the 
death  of  his  cou.iin,  who,  on  condition  of  his  entering  none 
but  the  Austrian  service,  made  him  his  heir.  The  latter 
inheritance  being  heavily  burdened,  he  spent  the  next 
threo  years  in  a  Beries  of  lawsuits,  and  then,  after  a  journey 
to  Italy,  became  a  captain  in  an  Austrian  regiment  of 
cuirassiers.  At  the  death  of  his  mother  he  revisited  Ger- 
many, but  was  promptly  seized  by  the  unforgetful  king 
and  closely  imprisoned  in  the  fortress  of  Magdeburg,  his 
etlorts  to  cscajw  securing  him  the  honour  of  a  specially 
constructed  cell;  a  heavy  burden  of  chains,  and  the 
additional  punishment  of  being  roused  every  quarter  of  an 
hour  by  the  sentries.  Still  unsubdued,  he  found  means  to 
remove  his  chains  in  the  brief  intervals  afforded  him,  and 
occupied  himself  with  French  and  German  composition. 
In  the  meantime  the  princess  Amelia  had  not  ceased  to 
tnove  in  favour  of  his  release,  and  Treock,  having  been  set 
free  in  1763,  returned  to  Vienna  only  to  be  reconfined 
there  as  a  lunatic.  He  was  speedily  released  by  the  inter- 
vention of  the  king,  and  raised  to  the  rank  of  major  by  way 
of  compensation  ;  but,  being  by  this  time  satiated  with 
royal  patronago  and  prisons,  he  retired  to  Aix-la-CbapcUe, 
commenced  business  aa  a  wine  merchant,  and  dovoted  his 
leisure  to  literature  and  politics,  publi.-.hing,  among  other 
works,  a  gazette  entitled  the  Friend  of  Jfan  and  an  attack 
on  Frederick  II.  as  the  "  Macedonian  hero."  His  com- 
mercial experiences,  however,  were  not  encouraging,  and, 
after  pending  threo  years  (1774-1777)  in  England,  he 
returned  to  Vienna,  became  the  secret  agent  of  Maria 
Theresa,  and  at  her  death  withdrew  to  his  castle  of  Zwer- 


bach,  where  he  gave  himself  to  agriculture  and  wrote  his 
famous  autobiography.  Not  until  1787  was  be  permitted 
to  return  to  his  own  country,  where  he  a  eaid  to  have  had 
an  affecting  interview  with  the  princess  Amelia  a  few  days 
before  her  death.  The  publication  of  his  memoirs  (Leixiu- 
getehichte)  in  1786,  translated  into  French  by  himself  in 
1789,  gave  him  immediate  and  wide  notoriety,  and  wax 
effigies  of  the  illustrious  prisoner  in  his  chains  were  exhi- 
bited on  the  Parisian  boulevards  h  deux  sovs  m  tortant. 
Despite  the  grounds  which  the  memoirs  undoubtedly 
furnish  for  Carlyle's  terse  characterization  of  him  as  an 
"  extensively  fabulous  blockhead,"  they  took  a  strong  hold 
of  the  popular  imagination,  and  obliterated  for  a  time  the 
fame  of  his  more  darkly  passionate  pAndour  cousin.  The 
tragic  eleraeuts  in  the  story  were,  however,  to  be  empha- 
sized by  a  still  more  tragic  close.  His  ready  advocacy  of 
the  French  Revolution  involved  him  in  disgrace  with  the 
Austrian  authorities,  and,  after  deprivation  of  his  pension 
and  further  imprisonment,  he  set  out  towards  the  close  of 
1791  for  Paris.  In  place  of  an  enthusiastic  reception,  he 
was  arrested  by  order  of  the  Committee  of  Public  Safety 
as  a  secret  emissary  of  the  king  of  Prussia,  and,  after  con- 
finement in  the  St  Lazarus  prison,  was  literally  dragged 
to  the  guillotine  on  25th  July  1794.  His  Sdmmtliehe 
Gediehtt  und  Schriften  were  published  at  Leipsic  in  1 786. 

TRENDELENBURG,  Friedrich  Adolf  (1802-1872), 
one  of  the  chief  revivers  of  Aristotelian  study  in  the  pre- 
sent century,  was  born  on  November  30,  1802,  at  Eutin, 
near  Liibeck.  He  received  his  education  at  the  gymnasium 
of  his  nativo  town  and  at  the  universities  of  Kiel,  Leipsic, 
and  Berlin,  displaying  from  his  earliest  years  an  extra- 
ordinary industry  and  thirst  for  knowledge.  He  was  intro- 
duced to  philosophy  by  Konig,  the  rector  of  the  gymnasium 
a  Kantian ;  and  at  Kiel  he  came  under  the  influence  of 
Reinhold  and  Yon  Berger,  to  tho  latter  of  whom,  a 
follower  of  Schelling,  some  of  his  own  most  characteristic 
views  may  be  traced.  At  Beilin  he  heard  Hegel  and 
Schleiermachor ;  but  his  university  studies  lay  chiefly  in 
the  direction  of  classies  and  classical  philology  under 
Wachsmuth,  Hermann,  and  Boeckh.  The  combination  of 
the  philosopher  and  the  philologist,  together  with  a  defi- 
nitely historical  turn  of  mind,  ia  what  is  most  distinctive 
of  all  Trendelenburg's  work.  He  became  more  and  more 
attracted  to  the  study  of  Plato  and  Aristotle,  and  his 
doctor's  dissertation,  published  in  1826,  was  an  attempt 
to  reach  through  Aristotle's  criticisms  a  more  accurate 
knowledge  of  the  Platonic  philosophy  (Platonit  de  Ideit 
ei  Numerit  Doctrina  ex  ArittoleU  IUtutrata).  Recognizing 
the  sphere  in  which  his  best  life-work  could  be  done,  be 
declined  the  offer  of  a  classical  chair  at  Kiel,  and  accepted 
instead  a  post  as  tutor  to  the  son  of  Heir  von  Nagler, 
postmaster-general,  and  an  intimate  friend  of  Altenstein, 
the  enlightened  minister  of  educalioa  in  Prussia.  He  held 
this  position  for  seven  years  (1826-33),  occupying  bis 
leisure  time  with  the  preparation  of  a  critical  edition  of 
Aristotle's  De  Anima,  and  conscientiously  extending  his 
knowledge  in  alt  directions.  His  acquaintance  with  Karl 
Ferdinand  Becker,  the  philologist  and  scientific  gram- 
marian, was  of  importance  for  his  own  views  on  the  origin 
of  the  logical  categories  and  the  relation  of  thought  to 
language.  In  1833  Trendelenburg  was  appointed  extra- 
ordinary professor  in  Berlin,  and  four  years  later  he  was 
advanced  to  an  ordiuary  professorship.  During  nearly 
forty  years  he  proved  himself  markedly  successful  as  an 
academical  teacher,  treating  in  turn*  all  the  usual  philo- 
sophical disciplines,  besides  holding  more  select  classes  for 
the  study  of  Aristotle  with  advanced  students.  During  the 
greater  part  of  that  time  he  bad  also  to  examine  in  philo- 
sophy and  pedagogics  all  candidates  for  the  scholastic  pro- 
fession in  Prussia.    He  died  ou  the  24th  of  January  1872. 
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It  was  with  a  view  to  the  philosophical  preparation  in  the 
gymnasia  that  ho  published  ;1S3i3j  iiu  KUmenta  Loguts  Aristo- 
Ul:cm.  This  uaeful  hula  honk  contains  a  selection  of  passage*  from 
tha  OryanoH,  gijring  in  a -cormeored  form  the  substance  of  Aristotle's 
logical  doctrine.  The  Greek  text  is  furnished  with  a  Latin  transla- 
tion and  note*,  and  at  a  later  date  Trendelenburg  supplemented 
tMs  book  with  furthor  explanations  for  the  use  or  teachers 
'  ErhiUerungta  z»  tkn  Elem'mten  tier  aristUehaehen  Logik,  1842). 
The  BUmenta  has  pasted  through  eipht  editions,  and  tha  Krldutir-. 
ut.jtn  through  three.  In  1840  appeared  the  first  of  his  important 
v.ujIu,  which,  under  the  modest  titlo  of  Logiscke  UnUrsuchungen, 
d-velopa  a  coherent  philosophical  theory,  besides  acutely  criticiz- 
ing other  standpoints,  and  in  particular  the  then  dominant  Hegelian 
system.  The  Logitcht  Unttrsuekungen  were,  indeed,  an  important 
(actor  in  the  reaction  against  Hegel  which  set  in  about  that  time 
in  Germany.  Two  articles  written  by  Trendelenburg  in  tho  con- 
trorerjy  which  ensued  were  republished  separately,  undy  the  title 
J/it  tvjxxiit  Fragt  in  HrgtTi  Syitem  (1845).  A  second  and  en- 
Urged  edition  of  tha  Logucfte  Unitrsuchungen  appeared  in  1S62, 
ir.il  a  third  in  1870.  In  184tt  he  published  the  first  Tolume  of  his 
"  Historical  Contributions  to  Philosophy"  {Hitioritcke  Btilr&g* 
:ur  t'/iilosophii),  containing  a  history  of  the  doctrine  of  the  cate- 
gories, which  forms  a  pendant  to  his  own  elaboration  of  the  same 
snbject  in  the  I,ogi.*Kt  Uniftsuckungen.  A  second  volume  of  the 
"  Historical  Contributions :'  appeared  in  1855,  and  a  third  in  1867, 
consisting  of  detached  essays  on  point*  of  interest  in  the  history  of 
philosophy.  A  number  of  these  are  papers  originally  read  before 
the  Prussian  Academy  of  the  Sciences,  of  which  Trendelenburg 
v  is  made  a  member  in  1848.  He  was  secretary  of  the  philosophic?- 
historical  section  from  1847  till  1871,  and  devoted  much  of  hU 
valuable  time  to  the  duties  devolving  upon  him.  A  number  of  his 
papers  dealing  with  non-philosophical — mainly  with  national  and 
educational — subject*  have  been  collected  in  his  A7ci'nf  Stfiri/l/n 
;2  vol*.,  1871).  In  1860  the  second  of  his  larger  works  appeared, 
XatumeAt  avf  dem  Oruncie  dtr  Ethik  (second  enlarged  edition, 
1868).  In  1SS5  Trendelenburg  became  involved  in  a  controversy 
with  Kuno  Tncht.x  on  the  interpretation  of  Kant's  doctrine  of 
space,  which  was  carried  on  with  nt>  litt'.o  acrimony  for  a  number 
of  veers.  Tha  war  of  1870  drew  from  him  a  short  treatise  on  the 
defect*  of  international  law, — Lecken  ivs  yolkerrtrht.  He  had 
always  had  a  deeply  patriotic  interest  in  the  political  development 
of  Prussia,  and  through  Prussia  of  Germany,  and  in  the  Btormy 
timea  after  1848  had  *ven  acted  for  a  short  period  as  deputy  to 
the  Prussian  chamber. 

Trendelenburg's  philosophizing  is  conditioned  throughout  by  his 
loving  study  of  Plato  and  Aristotle,  whom  he  regards  not  a* 
opponents  but  as  building  jointly  on  the  broad  basis  of  idealism. 
Hia  own  standpoint  may  almost  1*  called  a  modern  version  of 
Aristotle  thus  interpreted.  While  denying  the  possibility  of  au 
absolute  method  and  an  absolute  philosophy,  as  contended  for  by 
Hegel  and  others,  Trendelenburg  was  emphatically  an  Idealist  in 
the  ancient  or  Platonic  sense;  his  whole  work  was  dovot'd  to  the 
demonstration  of  the  ideal  in  tho  real.  Hut  he  maintained  that 
the  procedure  of  philosophy  mu-it  bo  analytic,  rising  from  the 
particular  facts  to  the  universal  in  which  we  find  them  explained. 
We  divine  the  system  of  the  whole  from  the  pirt  we  know,  just  as 
from  a  torso  we  may  reconstruct  a  work  of  at  t ;  but  the  process  of 
reconstruction  must,  in  the  case  of  philosophy,  remain  approxi- 
mative. .  Our  position  forbids  the  possibility  of  a  final  system. 
Instead,  therefore,  of  constantly  beginning  sfr?sh  in  speculation,  it 
should  be  our  duty  to  attach  ourseivre  to  what  may  be  considered 
the  permanent  results  of  historic  development.  The  classical 
expression  of  these  resulU  Trendelenburg  Ends  mainly  in  the 
I'latonieo-Aristotelian  system.  The  philosophical  question  is  stated 
iltus — How  are  thought  and  being  united  in  knowledge  ?  how  does 
ihooght  get  at  Wing  I  and  how  does  being  enter  into  thought! 
Proceeding  on  the  principle  that  like  can  only  be  known  by  like, 
Trendelenburg  next  reaches  a  doctrine  peculiar  to  himself  (though 
based  upon  Aristotle)  which  plays  a  central  part  in  his  speculations. 
Motion  is  the  fundamental  fact  common  to  being  and  thought ;  the 
actual  notion  of  the  external  world  haa  its  counterpart  in  the 
constructive  motion  which  is  involved  in  every  instance  of  percep- 
tion or  thought  From  motion  he  proceeds  to  deduce  time,  space, 
and  tha  categories  of  mechanics  and  natural  science.  These,  being 
thus  derived,  are  at  onco  subjective  and  objective  in  their  scope. 
It  is  true  matter  can  never  bo  completely  resolved  into  motion, 
but  the  irreducible  remainder  may  be  treated  like  the  t»4t>/  fx* 
of  Aristotle  as  an  alistrjction  which  we  asymptotically  approach 
hut  never  reach.  Tiie  fads  of  existence,  howevor,  are  not  ade- 
quately explained  by  the  mechanical  categories.  The  ultimate  inter- 
pretation of  the  universe  can  only  be  found  in  the  higher  category 
of  End  or  final  eanse.  Here  Trendelenburg  finds  the  dividing  line 
between  philosophical  systems.  On  the  one  side  stand  thoae  which 
acknowledge  none  but  efficient  dunes, — which  make  force  prior  to 
thought,  and  explain  the  universe,  as  it  were,  a  tergo.  This  may 
be  called,  typically,  Democritiam  On  the  othrr  bi  le  stands  the 
■'organic*'  or  teleological  view  of  tha  world,  which  interpret*  the 


parts  through  the  idea  of  the  whole,  and  sees  in  the  efficient  causes 
only  the  vehicle  of  ideal  ends.  This  may  bo  called  in  a  wide  senso 
PlatonUm.  Systems  like  Spinoziam,  which  seem  to  form  a  third 
class,  neither  sacrificing  force  to  thought  nor  thought  to  force,  yet 
by  their  denial  of  final  causes  inevitably  fall  bark  into  the  Demo- 
critic  or  essentially  materialistic  standpoint,  leaving  us  with  tho 
great  antagonism  of  the  mechanical  and  tho  orgauic  systems  of 
philosophy.  The  latter  view,  which  receives  its  first  support  in 
the  facta  of  life,  or  organic  nature  as  such,  finds  its  culmination 
and  ultimate  verification  in  the  ethical  world,  which  esseutially 
consist*  in  the  realization  of  ends.  Trendelenburg's  Nalurrtcht 
may,  therefore,  be  taken  as  in  a  manner  the  completion  of  hia 
system,  his  working  out  of  the  ideal  as  present  in  the  real.  The 
ethical  end  is  taken  to  bo  the  idea  of  humanity,  not  in  the  abstnet 
as  formulated  by  Kant,  but  in  the  context  of  the  slate  and  r.f 
history.  Iaw  is  treated  throughout  as  the  vehicle  of  ethical 
requirements.  In  Trendelenburg's  treatment  of  the  state,  as  the 
ethical  organism  in  which  tho  individual  (the  potential  man)  m  iy 
be' said  tint  to  emerge  into  actuality,  we  may  trace  his  nurture  on 
Die  best  ideas  of  Hellenic  antiquity.  (A.  SE.) 

TRENT  (Tridentum  ;  Ital.  Trtnto;  Germ.  Trient),  a 
city  of  the  Austrian  empire,  capital  of  Italian  or  "  WelscV 
Tyrol,  stands  on  tho  left  batik  of  the  Adigc,  where  it  is 
joined  by  tho  Feraina,  on  the  Brenner  Railway,  35  miles 
below  Botzen  and  60  miles  above  Verona.  It  haa  a  very 
picturesque  appearance,  especially  when  approached  from 
the  north,. with  its  embaUled  walla  and  towers  filling  the 
whole  breadth  of  the  valley,  a  conspicuous  feature  being 
the  rocky  citadel  of  Dos  Trento  (the  Roman  Verruca)  on 
the  right  bank  of  the  river.  Of  the  old  walls  some  massive 
remains  are  attributed  by  local  tradition  to  Thcodoric  the 
Ooth.  Notwithstanding  many  symptoms  of  decay,  Trent, 
with  its  numerous  palaces,  substantial  houses,  broad  streets, 
and  spacious  squares,  still  retains  the  aspect  of  a  flourish- 
ing Cisalpine  town.  In  appearance  it  is  quite  Italian,  and 
the  inhabitants  speak  Italian  only.  Tho  cathedral,  on 
the  south  side  of  tho  spacious  Piaraa^del  Duomo,  was 
begun  in  its  present  form  in  1212,  and  finished  about  thu 
beginning  of  the  15th  century.  It  preserves,  however, 
some  Lombardic  features  of  ornamentation  in  the  portals 
and  elsewhere  which  possibly  date  from  the  7th  or  8th 
century.  The  church  of  St  Maria  Maggiore,  a  simple  but 
good  example  of  tho  Italian  style  of  the  15th  century,  was 
tho  meeting-place  of  the  famous  council  (see  below),  and 
possesses  a  picture  containing  portraits  of  the  members. 
Trt-nt  is  the  seat  of  a  prince-archbishop,  and  has  all  tho 
public  offices  according  with  it?  administrative  rank.  It 
has  a  museum  and  library,  a  gymnasium,  a  "lyceum,"  a 
seminary,  and  a  deaf  and  dftmh  institute.  The  chief 
industries  are  silk-spinning  and  weaving,  tanning,  sugar- 
refining,  and  glass-blowing  ;  and  there  is  considerable  trade 
in  wine,  grain,  and  fruit,  as-  also  in  marble  from  the 
extensive  quarries  in  the  neighbourhood.  The  population 
in  1880  was  19,585. 

Tridentum  ia  rncptioned  by  the  geographers  as  capital  of  the  Tri- 
dentini,  and  seems  ultimately  to  have  been  made  a  Roman  colony. 
It  suffered  much  during  the  period  of  barbaric  invasion,  but  was 
resuscitated  by  Theodortc,  becoming  tha  seat  successively  of  Gothic 
and  Lombard  dukes  and  Prankish  count;.  In  1027  it  passed  under 
tho  rule  of  its  -bishop*,  with  whom  it  had  frequent  disputes,  ia 
which  it  sought  the  favour  and  alliance  of  the  lords  of  Tyrol.  Tho 
Venetians  mad*  repeated  effort*  to  sot  up  the  lion  of  8t  Mark  within 
tho  walls  of  Trent,  but  w*r„  decisively  and  finally  repulsed  in  1487. 

TRENT,  The  Cotrxcn,  ok,  which  may  be  described  as 
the  watershed  of  Roman  Catholicism  and  Protestantism, 
ia  the  most  important  occurrence  in  post-mediteval  church 
history.  It  is  the  culminating  event  in  a  long  series  of 
similar  assemblies,  convoked  to  remedy  tho  evils  occasioned 
during  and  by  the  great  schism  of  the  papacy,  and  by  the 
dissolution  of  lay  and  clerical  morals  to  which  the  pagan 
temper  of  the  Renaissance  had  largely  contributed,  But 
tho  councils  if  Pisa,  Constance,  Basel,  Ferrari-Florence, 
and  the  Latere n  had  met  and  parted  without  attempting 
to  deal  effectually  with  any  of  .the  practical  scandals  and 
I  abuses  in  the  church  which  were  sapping  the  loyalty  and 
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affection  it  had  formerly  enjoyed ;  and  tnese  repeated  fail- 
ures, by  destroying  all  hope  of  redress  at  the  hands  of  the 
constituted  authorities,  precipitated  the  crash  of  the  Re- 
formation, which  was  in  its  inception  scarcely  concerned 
with  doctrinal  .issues  directly,  but  aimed  mainly  at  faults 
of  administration  and  morals. 

Consequently  a  largely  new  problem  presented  itself 
for  solution,  and  necessitated  a  fundamental  change  in 
the  attitude  of  those  concerned.  Hitherto,  whatever  may 
have  been  the  fierceness  and  bitterness  of  the  dispute* 
which  the  15th-century  councils  had  attempted  to  allay, 
they  were,  so  to  speak,  family  quarrels  between  members 
of  the  same  great  household,  accustomed  to  the  same  mode 
of  looking  at  religious  questions^ackoowlc-dging  the  same 
hierarchy,  and  accepting "  the  same  standards,  and  thus 
with  a  vast  body  of  agreement  to  go  upon  as  a  basis  of 
reconciliation,  leaving  only  comparatively  minor  details  to 
be  adjusted.  But  the  German  and  Swiss  Reformation  had 
generated  new  communions,  novel  alike  in  their  polity  and 
much  of  their  theology,  and  in  active  revolt,  not  merely 
against  thin  or  that  detail  or  abuse,  but  against  the  Roman 
Catholic  Church  in  its  entirety,  hierarchical,  doctrinal,  and 
political.  The  movement  had  not  been  confined  long  to  its 
earlier  limits,  but  had  spread  over  all  western  Europe,  had 
virtually  conquered  Holland  and  Scandinavia,  was  mak- 
ing great  strides  in  France  and  England,  and  was  begin- 
ning to  threaten  even  Italy  and  Spain.  Thus,  the  task  was 
no  longer  the  comparatively  simple  one  of  satisfying  the 
demands  of  friendly  remonstrants,  but  of  winning  back 
alienated  nations,  and,  if  that  were  too  much  to  hope 
for,  at  least  of  saving  the  remnant  of  the  Roman  obedience 
from  further  disintegration.  And  for  this  purpose  it  was 
no  longer  sufficient,  as  it  would  have  been  a  few  years 
earlier,  to  discuss  administrative  details  alone,  but  a  review 
of  the  whole  theological  fabric  of  Latin  Christianity,  no 
part  of  which  had  been  left  wholly  unimpeached,  became 
a  necessary  factor  in  any  possible  scheme  of  reconcilia- 
tion. True,  a  precedent  had  been  set  in  the  theological 
discussions  at  the  council  of  Ferrara-Florcnre,  with  its 
abortive  effort  to  reunite  Oriental  and  Latin  Christendom, 
but  the  area  and  number  of  differences  to  bo  reconciled 
upon  that  occasion  were  incomparably  smaller  than  those 
which  had  subsequently  arisen,  and  the  situation  was  thus 
one  of  extreme  difficulty  and  delicacy,  since  there  was 
always  the  danger  of  alienating  many  who  had  continued 
loyal  so  far,  if  very  large  concessions  were  made  to  the 
revolted  Protectants,  not  a  few  of  whom,  besides,  had 
already  passed  beyond  the  possibility  of  reconciliation. 
But,  on  the  other  hand,  Luther  had  himself  appealed  to  a 
general  council  from  the  bull  "  Exsurge  Domine  "  launched 
at  him  by  Leo  X.  in  1520,  and  his  demand  was  taken  up 
by  the  emperor  and  the  princes  of  Germany,  whether 
Catholics  or  Protestants,  as  the  only  conceivable  means 
of  tcrminatiug  a  crisis  whose  religious  and  political  results 
might  prove  far  more  serious  than  even  the  least  hopeful 
ventured  to  forecast.  There  was  thus  steady  pressure  from 
one  side  put  upon  the  Roman  curia  to  obtain  the  con- 
vocation of  such  a  council,  while  scarcely  less  resistance 
to  the  proposal  was  offered  by  two  very  unlike  parties  in 
the  Roman  Church  itself.  For  not  only  did  those  oppose 
it  who  were  interested  in  the  maintenance  of  the  principal 
abuses  complained  of,  and  who  feared  that  sweeping 
measures  might  be  taken  for  their  abolition,  but  some  of 
the  ablest  champions  of  internal  reforms,  siich  as  Cardinals 
Sadolet,  Contarini,  and  Reginald  Pole,  were  equally  hostile 
to  it,  for  the  very  different  reason  that  they  believed  any 
such  council  likely  to  contain  a  majority  determined  on 
making  it  as  abortive  as  those  great  synods  bad  been 
which  were  freah  in  the  memory  of  all.  Accordingly,  this 
section  gave  iu  voice  for  the  alternative  scheme  of  pro- 


ceeding dv  way  of  less  foimal  conferences,  at  which 
mutual  explanations  and  concessions  might  be  made  by 
Catholics  and  Protestants,  whereby  a  moduiviittidi  could 
be  established,  with  less  chance  of  the  whole  effort  being 
wrecked  by  tho  intrigues  of  those  who  desired  nothing 
less  than  practical  reforms.  A  fresh  difficulty  was  pre- 
sented by  the  opposition  of  the  German  prince*  to  tho 
assemblage  of  the  council  at  Rome  or  anywhere  outside 
Germany,  as  they  distrusted  the  probable  action  of  the 
Italian  element,  certain  to  preponderate  in  that  event  ; 
and,  as  the  curia  was  equally  bent  on  holdiug  it  within 
the  sphere  of  direct  papal  influence,  this  dispute  made  it 
Impracticable  to  agree  even  on  the  preliminaries  during 
the  pontificates  of  Hadrian  VI.  and  Clement  VII.  The 
diet  of  Spires  in  1529  renewed  tho  demand  for  a  general 
council,  to  be  held  in  some  large  German  city*  ;  and  the 
diet  of  Augsburg  in  1530  summoned  the  Lutherans  to 
return  into  Catholic  communion  at  once  and  uncondition- 
ally, leaving  their  doctrines  (formulated  in  the  Confession 
of  Augsburg  that  very  year)  to  be  judged  of  in  a  future 
council,  which  the  emperor  Charles  V.  pledged  himself  to 
obtain  within  a  brief  space.  Clement  V1L,  then  pope, 
was  displeased  at  this  initiative  on  the  emperor's  pnrt^  tut 
offered  to  convoke  a  council  in  some  Italian  city,  such  as 
Mantua  or  Milan,  belonging  to  the  empire,  and  outside  tho 
States  of  the  Church,— expressing  his  wish  that  Charles  V. 
should  personally  attend  it.  Rut  he  hampered  this  pro- 
posal with  conditions  which  made  it  valueless  for  the  main 
object  of  such  an  assembly,  by  declaring  that  no  theo- 
logical questions  upon  which  tho  church  had  spoken  could 
be  reoimncd,  and  that,  if  Protestants  were  to  be  admitted 
to  the  council  at  all,  it  must  be,  not  as  disputants,  but  las 
on  their  trial,  and  pledged  beforehand  to  Bubmit  to  the 
decisions  of  the  council.  No  result,  consequently,  followed 
upon  this  step,  nor  was  an  embassy  which  Clement  sent 
in  1533  to  the  German  princes  and  to  the  kings  of  France 
and  England  with  very  similar  provisions  more  successful, 
for  it  merely  drew  oat  a  peremptory  rejection  of  the 
scheme  from  the  l*rotestants  assembled  at  Sehmalkald,  by 
the  emperor's  desire,  for  the  purpose  of  discussing  it.  So 
the  matter  rested  till  the  accession  of  Alexander  Farnese 
to  the  papal  thiono  as  Paul  III.  in  1534.  A  much  abler 
man  than  bis  predecessor,  he  was  also  more  alive  to  the 
imperative  need  of  at  least  appearing  to  approve  some 
mcasuie  of  reform,  if  the  church  was  to  be  saved  from 
impending  dangers  (indeed,  a  report  on  this  subject,  drawn 
up  at  his  desire  by  a  committee  of  cardinals  in  1536,  is 
one  of  the  most  important  documents  of  the  era),  and  he 
was  thought  to  be  favourable  to  the  project  of  a  council, 
whereas  there  is  little  doubt  that  Clement  VII.  had 
weighted  his  acceptance  of  the  plan  with  impossible  con- 
ditions, in  order  to  avoid  its  realization,  yet  so  as  to  let  the 
responsibility  of  refusal  rest  with  others  than  himself 
Paul  III.  seut  Vergerio  as  envoy  into  Germany,  to  confer 
with  the  emperor  and  the  princes,  offering  to  convoke  a 
council  at  Mantua,  and  urging  the  danger  of  attempting 
to  hold  it  in  Germany,  by  reason  of  the  violent  lengths  to 
which  tho  Anabaptists  were  then  proceeding.  But,  while 
the  Catholic  princes  were  content  with  this  offer,  it  was 
refused  by  the  Protestants,  and  the  ambassadors  of  France 
and  England  supported  them  in  their  attitude.  Vergerio, 
who  had  also  a  fruitless  interview  with  Luther,  returned 
to  Rome  early  in  1536,  but  Paul  III.  was  not  discouraged 
by  his  failure,  and  proposed,  in  a  consistory  on  April  8,  to 
convoke  a  council  at  Mantua.  This  plan  was  in  turn 
upset,  not  only  by  the  continued  resistance  of  the 
Protestants,  but  by  the  refusal  of  the  duke  of  Mkntua  to 
permit  the  use  of  his  city  for  such  a  purpose,  unless  upon 
conditions  which  the  pope  was  unwilling  to  accept. 
Notice  was  accordingly  givcu  of  a  council  to  be  or 
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at  Vicenza  on  May  1,  1538,  and  legates  were  despatched 
thither  to  make  the  preliminary  arrangements,  and  to 
preside  bo  soon  as  the  members  should  assemble.  But 
when  the  appointed  time  was  only  five  days  off  not  one 
bishop  had  arrived,  and  the  pope  was  forced  to  prorogue 
the  council  again  and  again.    Meanwhile,  the  method 
which  Contarini  and  Sadolet  had  recommended,  that  of 
conferences  between  the  Catholics  and  Protestants,  was 
being  acted  on  in  Germany,  and  meetings  of  this  nature 
were  convened  successively  at  Haguenau,  Worms,  and 
Ratisbon,  at  the  last  of  which,  in  1541,  Contarini  was 
present  as  legate  of  the  pope,  and  showed  so  much  tact, 
moderation,  and  sympathy  that  be  succeeded  in  securing 
a  large  measure  of  agreement  upon  the  controversies  in 
dispute,  notably  on  the  vexed  question  of  Justification. 
But,  as  his  concessions  and  explanations  were  promptly 
repudiated  at  Rome,  no  practical  result  followed.    In  1542 
Paul  III.  sent  Morone  a)  his  envoy  to  the  diet  of  Spires 
to  offer  Trent  as  his  final  concession  of  the  place  of 
assembly,  on  the  ground  that  its  position  in  Tyrol,  and  its 
being  part  of  the  dominions  of  the  king  of  the  Romans, 
ought  to  meet  all  the  reasonable  requirements  of  the 
German  princes.    Ferdinand,  king  of  the  Romans,  who 
presided  at  the  diet,  was  content  with  this  offer,  as  were 
the  Catholic  princes  generally,  but  the  Protestants  con- 
tinued to  object,  and  refused  any  council  which  should  not 
be  completely  free  from  papal  influence  and  authority. 
However,  the  pope  issued  ou  May  22,  1542,  a  bull 
appointing  the  meeting  of  tL>  council  for  November  1  fol- 
lowing.   He  Bent  three  legttea  to  Trent  to  make  prepara- 
tions,— Morone,  Parisio,  aud  Reginald  Pole ;  but  they  did 
not  reach  the  city  till  tbiee  (reeks  later  than  the  appointed 
date  for  opening  the  council,  and  so  few  bishops  arrived 
during  seven  months  from  that  time  that  it  was  necessary 
to  prorogue  the  assemblj     In  lact,  ihe  idea  of  the  council 
was  distasteful  to  a  very  laige  proportion  of  the  latin 
clergy,  especially  such  an  apprehended  dangei  to  their 
private  interests  from  the  letorniing  plans  of  the  pope,  and 
also  such  as  were  alarmed  lest  serious  religious  innova- 
tions might  be  made  in  order  to  conciliate  the  Protestants. 
While  this  delay  continued  another  diet  at  Spires  in 
1544  resulted  in  great  advantages  to  the  Lutherans,  who 
availed  themselves  of  the  political  straits  of  Charles  V. 
to  extort  several  important  concessions  from  him.  The 
obnoxious  edicts  passed  against  them  at  Worms  and 
Augsburg  were  rescinded ;  they  were  permitted  to  retain 
such  ecclesiastical  property  as  they  had  seized  ;  thoy  were 
made  eligible  for  a.uch  civil  and  ecclesiastical  offices  as  had 
been  previously  barred  against  them ;  and  general  tolera- 
tion for  the  time  being  wa3  established.    This  policy  was 
extremely  distasteful  to  the  pope,  who  addressed  a  brief 
to  the  emperor,  strongly  remonstrating  against  it,  and 
renewing  his  offer  of  a  council.    Charles  V.,  who  had  not 
been  a  free  agent  in  the  matter,  was  much  of  the  pope's 
mind,  and  proceeded  to  relieve  himself  of  one  difficulty  in 
the  way  of  reversing  his  action,  by  concluding  peace  with 
Francis  L  of  France  on  September  8,  1544.  Hereupon 
Paul  IIL  directed  public  thanksgivings  to  be  offered 
throughout  the  whole  Latin  Church,  and  issued  a  bull 
removing  the  suspension  of  the  council,  and  summoning 
it  to  meet  at  Trent  on  March  15, 1545.    Unable  from  age 
and  illness  to  be  present  himself,  as  he  had  wished,  he 
named  Oiaramaria  del  Monte,  bishop  of  Palestrina  (after- 
wards Pope  Julius  IIL),  MarceUo  Cervini  (afterwards  Pope 
Marcellus  IL),  and  Reginald  Pole  as  "his  legates.    The  ex- 
perience of  former  abortive  openings  was  repeated,  for 
they  found  but  one  bishop  awaiting  them,  and  so  few  con- 
tinued to  arrive  that  a  fresh  prorogation  was  forced  upon 
the  legates,  and  the  pope,  in  the  bull  authorizing  this 
action,  added  a  proviso  that  no  proxies  should  be  received, 


but  that  all  bishops  summoned  should  attend  in  person, 
under  severe  penalties  for  contumacy.  On  November  7, 
1545,  the  legates  received  final  instructions  to  open  the 
council  upon  December  13,  and  did  so  with  solemn  cere- 
monial, but  only  as  a  formal  initiative  of  the  proceedings, 
for  the  first  session  was  postponed  till  January  7,  1546. 
When  that  time  arrived,  no  more  than  some  five  and 
twenty  archbishops  and  bishops,  five  generals  of  religious 
orders,  and  the  ambassadors  of  King  Ferdinand  had  as- 
sembled, and  none  of  the  conciliar  officers  had  yet  been 
nominated,  nor  any  programme  of  procedure  sketched  out. 
The  moat  important  question  arising  under  this  last  head 
was  whether  the  voting,  should  be  taken  by  nations,  as  at 
the  council  of  Constance,  or  by  individuals,  and  the  matter 
was  referred  to  the  pope,  who  gave  his  decision  for  the 
latter,  as  at  once  the  more  ancient  (since  Constance  and 
Basel  wore  the  only  precedents  for  the  national  vote)  and 
the  more  convenient.  Moreover,  this  ruling  secured  from 
the  outset  a  working  majority  of  Italian  bishops  in  the 
assembly,  at  once  by  reason  of  the  small  site  of  the  average 

I  Italian  diocese,  and  of  the  greater  ease  with  which  Treut 
could  be  reached  from  Italy  than,  from  any  other  country 
which  sent  representatives  thither,  besides  enabling  the 

;  pope  to  swell  the  majority  (as  in  the  Vatican  council  three 
centuries  later)  with  bishops  in  partibus,  haying  no 
dioceses  or  jurisdiction,  thus  amply  justifying  the  objec- 
tion taken  all  along  by  the  German  Protestants  to  the 
assemblage  of  the  council  anywhere  outside  Germany. 

Some  preliminaries  had  to  be  settled  before  the  second  session, 
and  the  plan  of  holding  private  "general  congregations,"  where 
theologians  of  non-episcopal  rank  conld  ait  ana  shsre  in  the  dis- 
cussion and  preparation  of  the  decrees  to  be  proposed  and  voted  on 
in  public  session,  was  at  once  adopted  and  observed  thenceforward. 
And  first  the  question  was  raised  whether  any  persons  except 
bishops  should  be  allowed  to  vote  upon  matters  of  doctrine.  The 
decision  was  that  the  vote  should  be  allowed  to  the  generals  of 
religious  orders  also,  and  that  the  right  of  the  proxies  of  abseiit 
bishops  to  vote  should  be  referred  to  the  pope.  The  title  to  be 
given  to  the  council  at  the  hoad  of  the  decrees  in  each  ees&ion  wad 
then  discussed,  and  a  proposal  to  add  the  words  "  representing  the 
church  universal"  (as  at  Basel  and  Constance)  to  the  usual  formula 
"general  and  oecumenical"  was  rejected  at  the  instance  of  the 
legates,  as  indirectly  menacing  to  papal  autocracy.  The  legates 
also  privately  Informed  tho  popo  that  the  majority  of  the  members 
desired  to  take  up  the  question  of  practical  reforms  before  that  of 
doctrine,  and  that  it  might  bo  necessary  to  vield  the  point  to  avoid 
(scandal  or  the  imputation  of  sympathy  with  abuses,  but  that  they 
would  insist,  in  that  case,  on  making  the  measures  of  reform  apply 
all  round,  to  princes  and  laymen  as  well  as  to  ecclesiastics,  which 
would  probably  damp  the  ardour  of  its  advocates. 

The  actual  business  of  the  second  session  (January  7,  1548)  was 
confined  to  the  promulgation  of  a  decree  touching  the  discipline  to 
be  observed  by  the  members  of  the  council  during  its  progress,  as 
well  in  the  matters  of  their  private  devotion  ana  their  food  as  in 
the  conduct  of  the  debates.  The  congregations  which  preeoded 
the  third  session  were  mainly  oocupiod  with  debating  the  thorny 
question  of  the  order  in  which  the  discussion  of  faith  and  of  dis- 
cipline was  to  come,  and  it  was  at  last  agreed  to  take  them 
titnul  taneously. 

So  few  additional  bishops  had  arrived  up  to  this  time  that  it  was 
judged  inexpedient  to  promulgate  any  decrees  in  the  third  session 
(February  4, 1648),  and  little  was  done  except  the  public  recitation 
of  the  Niceno-Constantinopolitan  creed  as  the  authoritative  con- 
fession of  the  Roman  Church,  and,  as  the  council  worded  it,  "that 
firm  and  only  foundation  against  which  the  gates  of  hell  shall  not 
prevail."  A  fortnight  after  this  third  session  Martin  Luther  died 
(February  18,  1646),  just  as  the  situation  in  Germany  was  becoming 
more  strained,  and  the  emperor,  alarmed  at  the  rapid  advance  of 
Reformed  opinion*  and  practices  (notably  in  the  Palatinate,  where 
the  elector  had  made  large  concessions),  was  taking  measures  for 
suppressing  the  religious  revolt  by  force  of  arms.  The  canon  of 
Scripture  was  proposed  in  the  congregations  before  the  fourth 
session  as  the  subject  for  discussion,  and  the  three  following 
questions  were  raised:— <1)  Were  all  the  books  of  both  Testaments 
to  be  approved  and  received!  (2)  Was  there  to  be  a  fresh  inquiry 
into  their  canonical  character  before  giving  such  approval!  -  (3) 
8hould  there  be  any  distinction  drawn  between  the  books,  as  being 
some  of  them  read  merely  for  moral  instruction,  and  others  for 
proving  'the  doctrines  of  Christian  belief!  The  first  of  these 
questions  was  decided  affirmatively.   The  secoad  led  to  much  de- 
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late;  tho  conclusion  arrived  at  wos  that  a  sterol  examination  of 
the  evidence  should  bu  mail.',  but  :ijt  MiiTered  to  appear  in  the 
public  acts  of  tho  conni.iL  Tl.o  thiul  qv.estion  was  decided  nega- 
tively. These  congregations  wers  tho  first,  wherein  theological 
experts  and  ennonists,  not  being  members  of  the  council,  wore 
admitted  to  a  share  in  the  discussions.  Tho  nstura  and  function 
of  tradition  was  also  debuted  at  this  time,  aud  tho  legates  informed 
the  pope  that  there  was  a  strong  tendency  in  the  council  to  set  it 
aside  '-dog'  ther,  and  U>  make  "a  ••jpture  the  solo  standard  of  appeal. 
Another  burning  i[i:h(iwi  dcb-.J  d  «u  that  of  vernacular  transla- 
ti«in  and  lay  study  of  Srriptura.  Tho  riiuit,  in  tin?  fourth  session 
(April  B,  1510),  was  tho  proa-uk.-Uioii  of  tno  decrees,  tiio  first  of 
which  enacts,  under  antitlriuu,  that  Script  lu-c  and  tradition  arc  t:> 
be  received  and  venerated  equally,  end  tliat  the  dciiiern-cano'.iical 
books  arc  part  of  tho  canon  of  S.-ripturc.  The  second  dc-crco  dc- 
clared  tho  Vulgate  to  be  the  sole  ar.hei.tic  and  standard  Laliu 
version,  and  gave  it  such  authority  s;  to  supersede  the  original 
texts;  forbade  the  interpretation  of  S'-.i..Mrc.  contrary  to  the  sense 
received  by  the  church,  "or  cv*.;>  contrary  to  the  uuanimcus  con- 
sent of  the  fathers  **;  imposed  vinous  l.ictious  upon  pointers 
and  vendors  of  liildcs;  made  licences  to  rc  .d  any  Bibliea  .manu- 
script or  pnblica'.icu  compulsory ;  and  prohibited  the  a. pik-at'un 
of  Scripture  language  to  proiar.c  <nd  Mipcialitious  purpo--.es.  The 
suhpcU  WXt  taken  up  weru  tho  doctrine  of  original  sin  and  the 
reformation  of  abuse*  concerned  v.itii  p.-a  chcrc  .-  ml  lecturers,  which 
wore  made  the  matte-  of  two  dcaicos  ">u  tho  fifth  scstion  (Juiis  17, 
1  -4 G).  The  most  noticeable  p.)ii,t  in  the  former  is  the  saving 
clause,  whereby  the  tenet  of  tho  Immaculate  Conception  of  the 
Blessed  Virgin  is  excepted  from  decision,  and  left  ov-eu  ;  the  latter 
crioins  the  ercctiou  of  a  lectureship  of  Scripture  in  all  cathedrals, 
collegiate  churches,  and  inonasi.a  i^e,  imposes  th:  duty  of  preachir.g 
upon  all  bishops  anil  persons  v> ah  tint  or  soul",  lay-  :1av.-»»  stringent 
nil's  as  to  preaching  «!,.v,mV«,  and  forbids  the  "no  tens"  (-hat 
U,  the  collectors  of  alms  co.iimissioncd  by  the  nii.inlic.iut  orders) 
to  preach  anywhere.  Three  was  a  treaty  concluded  between  the 
(vopo  and  the  emperor  a  law  days  alter  this  aasa-ici.i,  to  mate  war 
against  the  German  ProUa'..-.::ta  on  the  express  ground  of  thair 
r.fn.al  to  submit  to  the  council,  <>nd  from  this  may  Ira  dated  the 
end  i  f  any  serious  effort  in  the  council  iuclf  to  deal  with  the 
question  cf  reconciliation,  although  the  original  rar-ure  for  its 
convocation.  Moreover,  ao  little  inter*.-*  sua  Cc1!,  eve-,  by  tho 
[toman  cpi-cop.rte  i:i  the  proceedings  at  Trent  that,  ii.stcad  of  frssh 
accessions  roming  to  recruit  the  small  nmnUrs  p..-  a'.,  eo.r  tant 
defectioua  took  place,  end  a  proposal  to  ctop  tic  -  fo.'li'diug 
•iv  bishop  to  quit  Treat  without  formal  pcr.aisiioa  "was  .  arricd. 
.'he  doctrine  of  Justification,  made  a  burning  question  by  the  p.-c- 
re.inenre  g.ren  to  it  in  Lutheran  theology,  was  uartt  taken  up,  and, 
this  being,  to  to  speak,  a  new  controversy,  with  .fe  *  precedents 
to  guide  tha  council,  tho  discussion  was  prrnortioinWy  protracted. 
It  is  noteworthy  that  Luther's  views  found  ;mno  supporters,,  and 
tttn  resignation  of  the  legate-ship  at  thi'i  time  by  Keginr.W  Pale, 
and  his  departure  from  the  co  ined,  never  to  return,  is  attributed  to 
his  dissatisfaction  with  the  conclusicr.is  arrived  at  upon  this  subject 
in  its  decree.  The  disciplinary  question  d.iscu'y.el  at  this  time  wan 
that  of  the  obligation  of  residence,  eavpeciV.ly  an  regards  bishops; 
and  decries  upon  both  these  subject-.  ».\-o  promulgated  in  the  sixth 
«.-«sion  (January  13,  1547),—  that  on  dusltf.ration  being  a  formal 
dogmatic  treatise  in  sixteen  chapters,  thirty-thrta  canons;  that 
on  residence  reviving  former  c-snon*,  and  i-nr-psing  new  penalties, 
but  avoiding  the  solution  of  a  question  hotly  debated  in  the  council, 
whether  the  residence  of  bishops  was  obligatory  jurt  dirino,  or 
merely  by  ecclesiastical  precept  Meanwhile,  Charles  V.  was 
vi<  torious  in  his  war  with  tho  Protestants,  and  had  all  Germany 
iu  his  power,  hut,  instead  of  paing  tho  opportunity,  as  tho  >>ope 
axpr.'tr  I,  to  put  down  tin  Roformers,  ho  alleged  '.hat  the  reaent 
war  had  rnd  l>;m  one  of  religion,  aud  a»umcd  an  attitude  of  tolera- 
tion. Hereupon  I'rul  III.,  ill  ord*r  to  break  up  this  truca,  sent 
Instructions  to  tho  legates  to  prtf,  on  dc<  roes  displeasing  to  the 
ProtestanU.  judging  that  the  emperor's  well-known  interest  in  tho 
ronncil  would  causa  him  to  be  accounted  responsible  fcr  its  measures, 
and  thna  loso  all  cr  adit  for  bis  recent  forbearance  In  the  aeveuth 
session,  held  on  Mareh  S,  1547,  two  decrees  were  promulgatod,  — ono 
defining  the  sacraments  as  seven  in  number,  and  as  being  all 
ehannels  of  grace,  alio  adding  special  canons  concerning  baptism 
and  confirmation;  the  other  dealing  with  pluralities,  unions  of 
benefices,  repair  of  churches,  and  kindred  matters,  but  with  no 
great  stringency.  A  more  irn|»rtant  part  of  the  btuiness  of  this 
session  was  the  open  declaration  of  a  nuasr.ro  which  the  pope  aud 
the  legates  had  been  privately  planning  fcr  some  time,  tha  trans- 
fci.  ice  of  tho  council  from  Trent  to  noire  oity  more  directly  under 
p>.]>al  control  ;  for,  while  Trent  sufficed  for  headquarters  as  against 
I'iOLcsUnts,  yet  it  was  found  that  a  virtual  coalition  betwecu  the 
S|«iiUh,  French,  and  German  bishops  to  resist  the  Italians  inter- 
fere.! villi  the  intentions  of  the  papal  court,  and  could  be  most 
cuVtively  b-oke  i  up  by  a  change  of  place.  Occasion  was  accord- 
ingly taken  from  an  outbreak  of  diaci.-.,  alleged  to  be  infectious, 
at  Trent  to  issue  a  Lull  iian  \.ai:e'  the  coaiacd  to  Bologna,  which 


was  read  in  the  seventh  session,  while  the  promulgation  of  a  decree 
in  accordance  with  it  formed  tho  whole  business  of  the  eighth 
session  (March  11,  1547).  When  it  bad  been  passed,  the  legates 
produced  a  brief  which  they  he.d  obtained  more  than  two  years 
before,  empowering  them  to  transfer  tho  eouucil  as  thoy  pleased. 
But,  while  they  thcuo-oWes  oatiUed  Trent  tho  next  day,  and  were 
follows*  by  the  majority  of  the  bishops,  those  of  the  oinpcror'-. 
party  continued  in  session  at  Trent,  mid  refused  to  leave  it  withe-  i 
the  pornii.^ion  of  their  sovereign,  though  they  abstained  from  all 
eoaciliar  action,  in  order  to  amid  the  charge  of  schism,  Charles 
V.,  incccscd  et  the  popo  *  action,  sent  a  mandate  approving  and 
confirming  their  comluet  The  ninth  acesie.u,  held  at  Bologna 
(A[uil  21,  1517),  and  the  tenth  aleo  (June  2,  1517),  were  merely 
f'.:ui:l,  nothing  being  done  bare  to  prorogue  the  council.  Tlni 
practical  result  of  this  split  in  tho  council  was  to  relieve  lbs  Pro- 
ttaianta  from  imminent  pe.il;  fcr,  while  the  (inptror's  succe;aii 
enabled  him  to  put  severe  prcsanre  upon  them  to  submit  to  i.s 
decrees,  it  was  itself  itieaiiscitat'  d  for  vnlid  action,  as  neither  ihej 
bishop*  at  Bologna  nor  those  .at  Trent  could  claim  to  be  the  wholo 
council,  nor  demand  acceptance  of  their  acta  as  binding.  Hutu 
Charlc*  V.  waa  urgent  for  the  return  of  the  entire  body  to  Trout, 
and  threatened,  in  case  of  refined,  to  go  to  Rome,  and  hold  tha 
council  there  himself.  And  he  took  an  even  more  peremptory  step 
by  constituting  himself  arbiter  of  the  whole  controversy,  appointing 
Julius  Pilug,  bishop  of  Naumburg,  a  prelate  known  to  be  friendly 
to  the  Lutherans,  Michael  Holding,  called  Sidonius,  aftervards 
".<i-Mop  of  Meiuaburg,  and  John  Agricola,  a  Lutheran  writer  of 
some  mark,  to  draft  an  eirenicon  npon  tho  points  in  dispute,  which 
was  published  under  tho  title  of  the  "  Irtcrim,"  by  the  en-Lfieror  a 
authority,  at  the  diet  of  Ang-.b'.irg,  May  15,  15(8.  It  pioved, 
however,  in.  Ti  "acinirs,  and  was  formally  repudiated  and  answered 
bv  tho  Ca'.holic  princes  and  states  of  the  empire,  and  yet  more 
]*rempt»r:ly  by  the  Protestants,  ita  only  result  l>eing  the  "  In- 
ttrimit.tie  canlrevcrty."  It  res  succeeded  by  auother  formulary 
concerning  r.;.::,nation,  acr.-pl-d  by  tha  diet.  *  Wbilo  the  emperor 
was  fr.dci-eu.aog  to  force,  tho  "  Interim  "  upon  his  dominicm.,  the 
pope,  on  his  part,  strove  to  remove  the  desd-lock  of  the  divided 
council,  and  convoked  a  coin  mi  Ilea  to  consist  of  members  of  both 
the  Bolop^icse  and  the  Tridcutine  sections  to  confer  upon  ecelc.i 
astical  rclorms.  But  the  bishops  at  Trent,  havirig  eommuuic.tl .  J 
with  the  em)>eror,  and  wait.jd  three  weeks  for  his  sanction,  i  v 
fund  to  leave  that  city,  and  the  pope  was  compiled  to  direct  the 
It  gates  at  Bologna  to  dismiss  the  bishops  assembled  there,  aud  to 
announce  tha  suspension  of  the  council,  which  was  accordingly 
done  u[  :n  te;>tenievr  17,  1549.  Paul  1)1.  di  d  on  November  10, 
1549,  and  waa  sccecedcd  on  Febru/ry  J,  la-A  by  Cardinal  del 
Monte,  the  chief  legato  at  the  council,  who  took  the  title  of  Julius 
III.  The  break  iu  tho  continuity  of  the  council  occasioned  by 
these  proceedings  lasted  til!  May  1,  1551,  '..hen  theclcvcuth  session 
was  held  at  Tr.  nt  uuder  the  p;eaidc.icy  of  Cardinal  Crcacenrio, 
sola  le'gate  iu  tiele,  bat  with  two  nuncio?,  Pighini  and  Lippomani, 
as  co-orlinate  as-ceeeirs.  It  wrs  merely  formal,  as  was  also  tho 
twelfth  scv.ion,  on  September  1,  555J.  Just  at  this  time  Henry 
II.,  king  of  a.a.ce,  having  quarrelled  with  La  a  pope  about  the  duchy 
of  Pa:..'.',  cent  an  envoy  to  the  coiin-o  '.  Trent,  with  letters 
styling  it  a  "convention, "  denying  ii-  ..eunienieal  character, 
deelwi'nc  that  it  was  not  accessible  to  himwlf  or  to  the  French 
bishopu,  an.l  notifyiug  a  protest  against  tho  voliJity  of  ita  pro- 
ceedings, which  he  deeirod  might  bo  registered,  and  a  copy  of  the 
register  returned  to  him.  No  reply  was  i 'irate  to  this  demand;  ao 
Hcary  dismissed  the  papl  nuncio  from  his  court,  and  published  a 
manifesto  to  justify  himself,  nt  the  asms  time  thet,  in  order  to 
riipel  any  charge  of  sympathy  with  tho  Protestants,  ho  promulgated 
a  severe  edict  against  them.  But  the  absence  of  Prcuch  bishops, 
rami  the  comparatively  scauty  attendance  from  C.ruianjr,  threw 
matteri  more  than  ever  into  the  hands  of  tho  lualiau  majority,  as 
anpearod  from  the  decrees  proinulgatsd  in  the  thirtecatia  aesaion 
(October  11,  1 551),  and  indeed  from  tho  attituao  taken  up  by  the 
legates  jv-it  bcl'o.a  it  For  die  obstinate  refusal  of  the  Protestants 
to  attend  cr  even  recognize  the  council  waa  on  the  point  of  giving 
wav,  and  the  imperial  Amba-^adors  demanded  a  safe -conduct  for 
such  as  might  present  themselves,  with  somo  warranty  that  it 
■dioi.ld  tjo  really  safa.  They  also  desired  the  postponement  of  any 
decision  on  the  doctrine  of  the  Eucharist,  and  especially  aa  regards 
the  comrniHiion  of  the  laity  in  the  chalice.  The  iioi-e  expreesed 
himself  willing  to  grant  both  thc-^c  demands,  but  no  real  attention 
was  i>aid  t:>  e;l!ier  of  them.  As  respects  the  r.ttendsnee  of  the 
I-.ole  ;Unt%  the  Lttcra  of  Francis  Vargas,  fiscal  (.attorney-general) 
in  Spain  to  Charles  V.,  and  his  ag-ct  at  the  council,  state  plainly 
that  tho  legates  merely  pretended  to  desire  it,  and  were  seeretiv 
doing  everything  to  prevent  it,  while  tin  very  points  as  to  which 
delay  had  been  promised  were  made  the  subject  of  the  decrees  is 
the  above-named  ncsdon.  The  decree  on  the  Euchariat  waa 
specially  dieted  against  Lutheran  aril  Zcringlian  opinions  then 
recently  btw.ehed,  e.nd  was  conchc-d  in  eight  chapters  with  eleven 
eano  :s  snnendrd.  It  reasserted  th<  joctrire:  of  Transn Instantiation, 
nlrejuy  dciintd  by  the  fourth  Liwr.iu  council  in  121d,  while,  by 
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the  third  .if  the  canon*,  which  dcclsree  tint  the  wnoie  increment  io 
tntiro  in  each  kind,  it  indirectly,  though  effectively,  ruled  against 
•>ie  grant  of  the  chalice  to  the  laity;  and  iu  fact  the  Reformed 
•.hesis  that  they  were  entitled  to  it  by  divine  ri^ht,  and  could  not 
l.s  debarred  from  it  without  tin,  ww  unauimou.'dy  condemned  in 
the  previois  congregation.  Some  unimportant  decrees  affecting 
the  criini'tal  jurisdiction  of  bishops,  and  for  referring  the  tripla  of 
Jd")horJ5  t lie.ufltlei*  tj  the  pope,  were  canted  a',  the  b:dhs  time; 
but  more  noteworthy  was  a  docrte  for  postponing  tho  decision  upon 
liy  *nd  i  ifaut  communion,  and  for  grantiug  a  safe-conduct  to  tho 
Prole* Unta,  which  waa  the  laat  business  transacted  upon  thb 
occasion.  But  the  safe-conduct  waa  worded  so  as  to  excite  general 
and  reasonable  suspicion  on  the  part  of  those  to  whom  it  waa 
offered,  and  Vargm,  who  was  no  friend  to  their  opinions,  co 
freely  upon  its  deceptive  ambiguity.  In  tho  lourteenth 
(November  25,  1551)  i!i-croga-upou  p*nwK<i  and  extreme  unction, 
prepared  in  the  eongregutio'ftS;  and  embodied  in  twelve,  chapters 
upon  the  fcmier  and  three  on  tho  latter  topic,  followed  severally 
by  fifteen  and  four  canons,  were  promulgated.  Some  disciplinary 
enactments  affecting  the  clergy,  and  corrective  of  minor  abuses, 
were  enacted  at  tho  same  time,  the  most  important  provisions  being 
the  abolition  of  tho  papal  dispensations  exempting  their  holders 
from  the  jun. diction  of  th«  ordinary,  and  the  reM.~icr.ion  of  tho 
action  of  titular  bishops.  But  the  reforming  party  in  tLo  council 
was  moch  discontented  with  the  inadequacy  of  these  measures, 
which  added  little  to  the  very  small  progress  made  so  far  in  the 
revival  of  discipline.  Although  no  Protestant  th-olof;ians  had  yet 
presented  themselves  at  Trent,  representatives  of  the  duke  of 
Wurtemberg  arrived  at  this  time,  who  were  instructed  to  lay  the 
Wiirtemberg  Confession  before  the  council,  ar-d  to  say  that  Pro- 
testant divines  who  could  give  explanations  of  it  were  waiting  some 
forty  miles  from  Trent,  and  were  prepared  to  attend  the  council  ao 
soon  as  a  safe-conduct  exactly  conformable  with  that  granted  to 
tho  Bohemians  by  the  council  of  Bwel  was  issued,  and  on  the 
lu-ther  conditions  that  the  discussion*  actually  going  on  »hoi-ld 
bo  suspended  aud  ail  tho  matter*  to  far  decided  bo  reop  mrd,  that 
tlia  pope  should  cense  to  pieeide  by  legates  or  otherwise,  bat 
declare  hi?  own  submission  to  the  decrees  of  tl.<-  cour.cil.  and 
absolve  the  bishops  from  their  oath  of  allegiance  to  himself  in 
order  to  secure  their  liberty  of  action.  The  envoys  ptfu-od  to  treat 
with  the  locates  at  all,  and  conducted  their  negotiations  through 
the  imperial  ambassadors.  Crcscsnzio  was  very  angry-  :uid  refused 
all  concession,  eren  going  so  far  as  to  abstract  tho  concilia--  seal, 
lest  the  safe-conduct  mipht  bo  granted;  but  pressure  wa3  put  npon 
him  by  the  Imperial  ambassadors,  and  he  was  forced  to  consent  to 
th«  ad  mi  Won  of  the  Protestant  envoys  at  •  private,  congregation 
to  bo  held  in  his  own  house,  though  he  resisted  the  demand  for 
introducing  them  to  a  public  session.  And,  whan  the  safe-conduct 
was  rrcaxt,  it  was  foimd  to  differ  seriously  from  that  proposed  as 
its  model,  especial!?  bv  failing  to  f-ive  the  Protestants  tho  rights 
of  session  and  sutfrspe,  of  observing  their  own  rcli^on  in  their 
houses,  and  of  Wing  guaranteed  against  insults  to  thej-  creed.  To 
the  remonstrances  made  in  consequc nco  the  legate  returned  a  per- 
emptory reply,  refusing  to  matca  any  further  cnarif-e,  and  only  tho 
instances  of  the  em-s-ror,  then  at  Innsbruck,  but  three  days'  journey 
from  Trent,  induced  the  Protestant  envoya  to  remmn  a  little  longer, 
to  find  if  any  belter  terms  could  be  obtained.  Home  more  Protestant 
envoys  from  Strasburg  and  other  cities,  and  fiora  Maurice  of 
Saxony,  arrived  early  in  15.r>2,  and  were  admitted  to  a  congregation 
held  on  January  24,  where  they  renewed  the  deronnds  already 
mentioned,  and  required  also  that  the  decrees  of  Constance  arid 
Basel,  declaring  tho  pope  inferior  aud  subject  to  a  genera!  council, 
should  be  reaffirmed.  They  were  promised  an  ansnrer  in  due  time, 
nr-.d  tho  fifteenth,  session  was  held  the  next  dsy  (January  25,  1M52), 
wherein  the  council  was  prorogued,  ar.d  a  ssfe.conduct  more  in 
accordance  with  the  Protestant  demands  was  drawn  up  and  pub- 
lished. It  is  reiuiirksble,  however,  for  one  omission,  and  for  one 
significant  iluusc.  Tlie  omission  is  that  of  toleration  for  the 
private  exercise  of  lh  -ir  religion  ;  the  insertion  is  a  prorii.o  pledging 
the  conned  not  to  avail  itself,  "for  this  one  occasion,"  of  any  laws 
or  canons  whatever,  "  especially  those  of  Constance  and  Siena,"  as 
-.gainst  the  Protestants.  The  reference  is  to  the  canon  of  Constance 
by  muAi.s  of  which  John  Huts  was  tried  and  burnt,  declaring  •> 
safe-conduct  no  protection  agaitut  trial  for  heresy,  even  if  the 
censed  has  come  in  rclisnco  on  the  safe-conduct,  and  would  not 
have  como  without  it.  which  canon  was  reaffirmed  at  the  council 
of  Siena  in  1423.  While  the  negotiations  occasioned  by  these 
proceedings  were  in  course,  war  broke  out  anew  iu  Germany, 
and  Maunce  of  Saxony  obtained  .considerable  successes  over  the 
emperor,  took  Augsburg,  and  was  marching  down  npon  Tyro), 
so  that  Charles  V.  fled  in  haste  from  Innsbruek-,  aud  tho  legate 
convened  the  sixteenth  session  (April  28,  1652)  of  tho  council, 
wherein  a  decree  was  promulgated  suspending  it  for  two  years  in 
cans-jqnenco  of  the  peril':  of  war.  There  was  a  general  stampedo 
f.-crn  i  ienf.  at  once,  an  I  tha  legate  Crcscenrio,  then  verv  ill,  had 
just  «lr.>rgth  to  reach  Vcrons,  where  he  died  three  days"  after  hia 
arrival 


So  ended  what  ia  styled  by  some  historian?,  aud  cor 
rcctly,  tbo  first  council  of  Trent,  for,  although  the  usual 
computation  recognizes  only  one  such  council,  yet  an  in- 
terruption of  ton  years,  a  widely  changed  personality,  and 
a  marked  alteration  in  tone  make  the  resumed  synod 
virtually  another  assembly,  and  one  by  no  means  entitled 
to  the  degree  of  respect  which  the  ability  and  learning  of 
many  members  of  that  fin,t  convoked  won  for  it.  When 
the  council  dispersed,  Julius  I1L  at  once  in  consistory 
repeated  the  policy  of  Paul  III.,  and  nominated  a  com- 
mittee to  prepare  a  scheme  of  reform,  but  it  never  took 
action  of  any  kind  ;  and  at  the  close  of  the  two  years' 
suspension  of  the  council  the  question  was  put  in  con- 
sistory as  to  tho  resumption  of  tho  sessions,  and  decided, 
with  the  pope's  approval,  in  the  negative.  Julius  IlL 
died  on  March  23,  1555,  and  was  succeeded  on  April  11, 
1555,  by  Cardinal  Maxoello  Cervini,  one  of  the  former 
legates  at  the  council,  a  man  of  high  reputation  for 
personal  devoutness  and  freedom  from  that  sympathy  with 
abuses  which  marked  too  many  of  the  dignitaries  of  the 
time.  He  took  the  title  of  ilarcellua  II.,  and  his  first 
public  utterance  was  to  intimate  his  purpose  'of  re- 
assembling tho  council,  and  of  carrying  out  a  plan  of 
thorough  reform  in  discipline,  particularly  directed  to 
abating  tha  pomp  and  luxury  of  the  prelacy.  But  he  was 
in  feeble  health  when  elected,  and  tho  fatigues  of  his  new 
position  brought  on  an  attack  of  apoplexy  which  carried 
him  off  three  weeks  after  his  accession.  ■  In  his 


was  chosen,  on  May  23,  1555,  Cardinal  Giovanni  Pietro 
C&ratla,  wbo  took  the  title  of  Paul  IV.  He  waa  known 
to  profess  grent  austerity  of  life,  to  have  actually  founded 
the  Theatines,  an  ascetic  community,  and  to  be  a  stern  and 
implacable  advocate  for  several  measures  of  repression 
agaimit  innovators  in  matters  of  religion  or  impugnera  of 
pupal  prerogative,  as  he  quickly  showed  by  setting  up  the 
Inquisition  in  Rome,  and  taking  care  that  it  should  not  be 
idle.  Hu  election  consequently  caused  much  alarm,  and 
was  especially  displeasing  to  the  emperor  ;  and  the  earlier 
acts  of  his  pontificate  seemed  to  justify  the  estimate 
formed  of  his  character  and  the  fears  of  those  who 
apprehended  that  he  would  proceed  to  reform  disciphne 
in  a  swifter  and  more  drastic  fashion  than  had  hitherto 
been  Obaayed.  For  in  fact  he  pledged  himself  to  this 
effect  in  tho  first  bull  published  after  his  accession,  follow- 
ing it  up  with  a  show  of  activity  by  at  once  setting  some 
minor  reforms  on  foot. 

During  these  throe  years  important  events  had  taken 
place  in  Germany.  By  the  peace  of  Possau  in  1552,  the 
Protestants  of  tbo  Augsburg  Confession  were  secured  from 
all  molestation,  and  in  tho  free  exercise  of  their  religion 
and  of  their  civil  rights,  and  this  was  followed  up  by  a 
decree  of  the  diet  of  Augsburg,  on  September  25,  1555, 
that,  failing  a  national  council  to  settle  tho  religious 
disputes,  the  emperor,  the  king  of  tho  Romana,  and  the 
other  Catholic  princes  should  not  interfere  in  any  way  with 
the  religious  liberties  of  the  Lutherans  holding  to  the 
Confessiou  of  Augsburg,  provided  they  in  their  turn  would 
exhibit  equal  tolerance  towards  Catholics ;  that  uo  penalty, 
save  tho  loss  of  benefices,  should  be  imposed  on  auy 
Catholic  ecclesiastic*  joining  tho  Lutheran  body  ;  and  that 
such  benefices  as  the  Protestants  bad  already  annexed  for 
the  support  of  their  schools  end  minister.!  should  remain 
in  their  possession.  Paul  IV.  was  much  incensed  at  these 
proceedings,  and  used  all  efforts  to  procure  their  repeal, 
on  tho  failure, of  which  he  openly  broke  with  the  emperor, 
farmed  an  alliance  with  tbo  French  king  against  him,  and 
imprisoned  tho  cardinals  and  other  personages  of  the 
imperial  party  on  whom  be  could  lay  hands,  confiscating 
the  property  of  such  as  saved  themselves  by  flight  He 
contiuucci  for  a  time  iu  tho  measures  of  reform  with  which 
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he  began  his  reign,  striking  against  jobbery,  plural i tie*, 
dispensation*,  and  laxity  of  clerical  manners  ;  bat  all  this 
short-lived  seal  was  speedily  neutralized  by  his  nepotism, 
surpassing  that  of  any  of  his  predecessors,  and  throwing 
the  government  of  the  States  of  the  Church  into  the  hands 
of  his  dissolute  nephews,  upon  whom  be  rained  all  the 
wealth,  honours,  and  authority  ia  his  power  to  bestow. 
And,  as  was  to  be  expected,  ho  set  himself  steadily  to 
oppose  every  one  of  the  class  of  reforms  which  touched 
doctrinal  questions,  just  those  for  which  the  Protestants 
were  urgent,  encouraging  only  such  as  promoted  the  unity 
and  discipline  of  the  Roman  Church  itself,  and  made  it 
more  capable  of  effective  resistance  to  the  Reformation, 
lie  was  not  favourable  to  the  reassembling  of  the  council, 
not  merely  because  of  his  experience  of  its  languid  action, 
nor  even  his  dislike  of  the  struggles  of  the  non-Italian 
minority  to  assert  some  measure  of  independence  against 
the  coercive  tutelage  exerted  by  the  several  papal  legates 
from  the  very  first,  but  because  he  regarded  himself  as  the 
sole  and  proper  person  to  consider  such  matters  at  all,  and 
a  bull  of  his  own  promulgation  a  better  mode  of  procedure, 
at  once  in  fulness  of  authority  and  swiftness  of  formulation, 
than  any  conciliar  decree.  Consequently,  no  step  for  the 
resumption  of  the  council  was  taken  during  his  reign, 
which  ended  on  August  18,  1559.  After  a  longer  inter- 
regnum than  usual,  Giovanni  Angelo  de'  Medici  (not  a 
member  of  the  great  Florentine  house,  but  of  humblo 
Milanese  extraction)  was  elected  on  December  26,  1559, 
as  Pius  IY.  Markedly  unlike  his  predecessor  in  almost 
every  personal  quality,  he  was  much  his  superior  in 
practical  shrewdness  and  tact,  and  had  none  of  that  dislike 
to  a  council  which  Paul  IV.  had  shown.  So  gTeat,  too, 
had  been  the  strides  made  by  the  Reformation  during  his 
predecessor^  reign  that  he  might  well  think  Paul  IV. 's 
policy  undesirable,  and  he  had  this  special  motive  for 
reversing  it,  that  a  movement  was  going  on  in  France  for 
the  convocation  of  a  national  council  there  to  consider  the 
whole  religious  situation,  which  might  very  conceivably 
result  in  a  revolt  like  that  of  England  from  the  Roman 
obedience.  Accordingly,  Pius  IV.  determined  on*  the 
resumption  of  the  council  of  Trent,  and  issued  a  bull  on 
November  29,  1560,  convoking  it  anew. 

But  the  whole  face  of  Western  Christendom,  the  whole 
religions  situation,  had  materially  changed  since  the  ori- 
ginal assemblage  of  the  synod  in  1545.  First,  the  imposing 
personality  of  Charles  V.  was  removed  from  the  scene, 
and  Ferdinand  I.,  his  successor,  enjoyed  neither  his  per- 
sonal ascendency  nor  his  political  power,  and  could  not 
bo  accounted  as  a  possible  competitor  with  the  pope  for 
the  first  place  in  the  Catholic  world,  nor  even  as  an  ally 
with  means  for  crushing  the  Reformation.  Next,  the 
Reformation  itself  was  by  this  time  an  accomplished  fact, 
a  consummated  revolt  from  mediaeval  Christianity.  It 
had  taken  definite  shape  in  various  countries ;  it  had  its 
own  theological  systems  and  traditions  ;  besides  that  a 
whole  generation  had  now  grown  up  under  its  influence, 
never  having  had  any  personal  associations  with  Latin 
Christianity.  And,  on  the  other  hand,  the  very  lengths 
to  which  some  of  the  Reformers  bad  gone  in  their  revolt 
generated  a  corresponding  reaction  in  the  Roman  Church, 
to  that  many  influential  persons  who  had  been  in  favour 
of  moderate  reforms  and  of  explaining  disputed  points  of 
theology  were  convinced  that  no  limits  could  be  logically 
or  practically  set  to  concessions  in  this  direction,  and 
therefore  that  it  was  necessary  to  make  a  stand  against 
any  concessions  at  all.  And,  what  is  more,  one  noticeable 
effect  of  the  wave  of  controversy  which  had  swept  over 
western  Europe  was  to  accentuate  points  of  difference,  to 
close  questions  previously  open,  to  make  the  current  beliefs 
more  incisive  and,  so  to  speak,  legal  i-  form,  to  diminish 


seriously  the  neutral  area  between  the  competing  religious 
systems,  and  thus  to  bring  them  face  to  face  as  irrecon- 
cilable foes.  One  factor  more,  of  greater  importance  at 
the  time  than  any  other,  contributed  to  the  revolution 
which  is  marked  by  the  second  council  of  Trent.  As 
Spain  took  the  political  lead  in  the  earlier  half  of  the  16th 
century,  so  it  took  also  the  lead  in  theology.  The  Spanish 
divines  were  abler  and  more  learned  than  all  save  the  very 
foremost  in  any  other  country,  and  their  influence  was 
throughout  the  greatest  at  the  council  of  Trent  on  purely 
theological  issues.  Now,  the  political  and  the  theological 
genius  of  Spain  had  both  just  found  their  highest  exponent 
in  One  person  and  the  organization  which  he  devised, 
Ignatius  Loyola  and  the  Company  of  the  Jesuits.  Two  of 
his  immediate  disciples  and  recruits,  Salmeron  and  Laynez, 
were  chosen  to  be  the  pope's  theologians  at  the  council  of 
Trent,  and  exercised  a  greater  influence  than  any  other 
divines  there  in  the  formulation  of  its  dogmatic  decrees. 
But  the  Jesuits  were  to  do  more  than  thfs.  The  militant 
spirit  of  their  founder  had  nothing  in  common  with  the 
alarm  and  vacillation  which  had  for  the  most  part  marked 
the  action  of  the  Roman  Church  in  dealing  with  the 
Lutheran  and  Calvinist  revolt ;  and,  instead  of  being  con- 
tent with  devising  schemes  for  standing  on  the  defensive, 
and  saving  the  remnant  yet  left  to  the  Roman  obedience, 
he  conceived  the  bolder  and  safer  plan  of  vigorous  aggres- 
sion, to  reconquer  all  that  had  been  lost,  and  to  add  fresh 
acquisitions  thereto.  The  Counter-Reformation  which  he 
initiated  was  in  full  operation  when  the  second  council  of 
Trent  assembled,  and  it  was  by  this  spirit  that  it  was 
guided  in  its  deliberations  and  decrees.  The  very  thought 
of  compromise  was  abandoned  in  fact,  if  not  in  open 
expression,  and  the  only  reforms  thenceforward  taken  into 
consideration  were  such  as  would  remove  causes  of  weak- 
ness and  scandal  in  the  Latin  Church,  enabling  it,  without 
sacrificing  one  of  its  claims,  to  overcome  by  superior  mass 
and  discipline,  by  closer  unity  and  more  organized  enthusi- 
asm, the  heterogeneous,  disordered,  and  already  dissociated 
forces  of  Protestantism.  The  most  obvious  effect  of  these 
principles  upon  the  second  council  of  Trent  was  that  the 
diminution,  the  all  but  disappearance,  of  variety  of  opinion 
amongst  its  members,  and  the  resolution  to  crush  Protest- 
antism rather  than  to  parley  with  it  in  any  scheme  of 
mutual  concession  or  accommodation,  tended  to  shorten 
the  preliminary  discussions  in  a  marked  degree,  so  that 
little  is  to  be  noted  of  the  long  and  animated  debates  of 
the  earlier  period,  and  the  last  few  sessions  exhibit  even 
tokens  of  actual  hurry  to  end  tho  matter  anyhow. 

There  was  no  intention  on  the  pope's  part  to  proclaim 
the  Counter-Reformation  as  the  policy  of  the  council,  even 
if  it  may  bo  safely  assumed  that  he  could  predict  its 
action,  and  he  sent  nuncios  to  the  Protestant  sovereigns 
as  well  as  to  tho  Catholics  to  signify  the  approaching 
resumption  of  its  sittings.  Francis  IL  of  France  had  died 
between  the  promulgation  of  the  bull  and  its  notification 
in  France,  but  the  young  king  Charles  IX.,  by  the  advico 
of  the  parlement  of  Paris,  directed  all  the  bishops  of  the 
kingdom  to  be  in  readiness  for  journeying  to  Trent. 
Three  nuncios  were  despatched  to  Germany,  but  tho 
princes  assembled  in  diet  at  Naumburg  received  them 
unfavourably,  asserting  anew  their  determination  to 
recognize  no  council  which  did  not  avow  Scripture  as  its 
standard  of  appeal  and  give  right  of  free  discussion  to 
Protestants,  denying  the  right  of  any  one  save  the  emperor 
to  convene  a  general  council  at  all,  and  inveighing  strongly 
against  the  papacy.  The  king  of  Denmark  declined  to 
admit  the  nuncio  on  any  terms,  declaring  that  neither  ho 
nor  his  father  had  ever  had  any  dealings  with  the  pope ; 
and  Martinenghi,  the  nuncio  commissioned  to  Elizabeth  of 
stopped  by  a  messenger  while  still  on  the 
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Continental  side  of  the  Channel,  and  informed  that  he 
would  not  he  permitted  to  land  on  the  English  coast. 
The  free  cities  of  the  empire  also  refused  the  summons,  as 
did  five  of  the  Swiss  cantons ;  and  even  a  large  number 
of  Roman  Catholic  prelates,  while  professing  unqualified 
obedience  to  the  pope's  commands,  showed  much  unwilling- 
ness to  act  upon  them,  and  pleaded  age,  illness,  or  dio- 
cesan business  as  excuses  for  absenting  themselves  from 
tbe  council.    In  this  unpromising  posture  of  affairs  the 
[  reparations  for  the  council  were  pressed  on,  and  Cardinals 
Ercole  Gonzaga,  bishop  of  Mantua,  Seripando,  Hosius, 
Simoneta,  and  (later  on)  Altomps,  the  pope's  nephew,  were 
named  as 'legates,  being  directed  to  open  the  session  of  the 
council  upon  Easter  Day,  April  6,  1561.    But  they  did 
not  even  arrive  in  Trent  until  April  16,  and  found  no 
more  than  nine  bishops  awaiting  them.    Several  causes 
conduced  to  this  disappointment :  the  king  of  Spain  had 
not  yet  accepted  the  bull  convoking  the  council;  the 
French  bishops  were  more  than  fully  occupied  with  the 
rapid  advances  of  the  Reformation  in  their  midst ;  and 
tbe  Germans  had  no  great  inclination  for  the  repetition  of 
tbeir  experience  ten  years  before.    It  was  thus  necessary 
to  postpone  the  assemblage  till  January  1  and  then  to 
January  18,  1562.    That  there  might  be  a  sufficient 
number  of  Italian  bishops  present  to  outvote  any  possible 
combination  of  others,  the  pope  collected  a  large  number 
of  prelates,  appointed  them  salaries  for  maintenance,  and 
sent  them  off  to  Trent.    Two  questions  of  the  highest 
practical  importance  came  up  for  discussion  in  the  pre- 
liminary congregation,  wherein  ninetyrtwo  bishops  were 
present : — (1)  Was  the  council  to  be  styled  a  "  continua- 
tion "  of  the  previous  one,  or  to  be  reckoned  as  a  new 
synod !  (2)  Should  the  unprecedented  clause  in  the  papal 
decree  for  opening  the  council  (but  not  found  in  the  bull 
of  convocation),  "  proponentibus  legatis  ac  pnesidentibus," 
he  accepted  and  acted  on,  or  rescinded  f   To  declare  the 
council  a  "  continuation "  of  its  precursor  was  to  accept 
and  ratify  all  which  had  been  done'therein  ;  to  treat  it  as 
a  new  one  was  to  make  every  decree  of  the  earlier  sessions 
merely  provisional  and  alterable.    To  adopt  the  novel 
clause  embodied  in  the  papal  decree  was  to  gag  the  council 
from  the  outset  and  deprive  it  of  freedom  by  concentrat- 
ing the  initiative  in  the  hands  of  tbe  legates ;  and  Guerrero, 
archbishop  of  Granada,  pressed  this  objection  with  much 
urgency.    On  the  other  hand,  this  same  prelate,  acting  on 
the  orders  of  Philip  II.,  demanded  that  the  council  should 
le  plainly  declared  a  continuation  of  its  precursor,  for 
Philip  had  already  introduced  some  of  the  regulations  of 
that  synod  into  bis  dominions,  and  would  lose  credit  if 
they   were  rescinded,  or  even  treated  as  lacking  full 
sanction.    Contrariwise,  the  bishops  of  other  nations 
present  held  that  there  was  no  prospect  of  inducing  the 
Germans,  English,  and  other  partly  alienated  nationalities 
to  send  representatives,  unless  the  proceedings  so  far  should 
be  regarded  as  capable  of  reconsideration  and  alteration  at 
tho  hands  of  the  actual  assembly.    The  authorities  at 
Rome  were  not  unprepared  for  some  difficulty  on  this 
head,   and  had  endeavoured  to  evade  it  by  using  the' 
indeterminate  word  V  celebrated,"  which  might  be  taken 
either  way,  and  the  Spanish  remonstrants'  were  privately 
told  that  it  was  understood  that  business  should  be  taken 
np  just  where  it  had  left  off  under  Julius  ILL,  thus 
making  the  synod  a  continuation  of  the  former  one,  but 
Chat  any  express  statement  to  that  effect  had  been  carefully 
avoided,  lest  the  Protestants  should  take  offence,  and  thus 
one  aim  of  the  council  might  be  defeated.    The  Spaniards 
were   partly  contented  with  this  reply,  but  urged  that 
nothing  which  could  be  interpreted  as  tbe  convocation  of 
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Tho  seventeenth  seiaion  was  held  (January  18,  1562)  in  the 
presence  of  the  legates, — 106  bishop*,  4  abbots,  4  general*  of  orders, 
and  the  duke  of  Mantua,  nephew  of  the  chief  legate,  being  present 
Fonr  Spanish  bishops  lodged  a  protest  against  the  proposing  clause 
—two  of  them  unreservedly,  two  in  a  mom  qualified  manner—and 
they  particularly  objected  to  the  novelty  of  the  clause,  and  to  the 
manner  in  which  it  had  been  sprung  upon  the  council,  the  arch- 
bishop of  Granada  and  the  bishop  of  Orense  pointing  out  that  it 
was  not  in  tbe  original  bull,  with  which  tbe  subsequent  decree 
ought  to  be  in  complete  agreement,  and  the  former  addiugthat  it 
was  not  even  in  the  copy  of  the  decree  shown  to  him.  But  the 
Italian  majority  was  too  strong,  snd  the  protest  was  overruled, — 
tbe  prorogation  of  the  council  to  February  26, 1562,  being  the  only 
.further  business  transacted.  But  a  very  important  question  was 
laid  before  tho  congregations  which  followed  this  session,  that  of 
providing  some  remedy  for  the  injury  done  to  the  Roman  Catholic 
Church  by  the  circulation  of  more  or  leas  hostile  books,  a  difficulty 
made  incomparably  greater  from  the  middle  of  the  15th  century 
onwards  than  at  any  previous  time  in  history,  by  reason  of  the 
invention  of  printing.  The  council  of  Lateran  in  1515  bad  made 
a  licence  from  the  ecclesiastical  authorities  requisite  before  any 
book  could  be  printed,  under  pain  of  excommunication,  but  this 
penalty  did  not  affect  Protestant  printers,  and  the  issue  of  a 
catalogue  of  books  forbidden  to  Catholics  became  a  necessary  addi- 
tion. Such  a  catalogue  was  issued  by  Paul  IV.  in  1559,  but  some 
machinery  for  supplementing  it  as  fresh  books  poured  from  the 
press  could  alone  meet  the  permanent  danger.  Another  matter 
debated  in  these  congregations  was  the  invitation  of  Protestants- to 
attend,  and  in  what  character.  In  the  eighteenth  session  (February 
26,  1562)  two  decrees  on  these  subjects  were  promulgated, — one 
appointing  a  committee  to  report  to  the  council  on  the  whole 
uestion  of  heretical  books;  the  other  publishing  a  safe  conduct  to 
man  Protestant*,  extended  by  a  rider  to  those  of  other 
nations.  The  congregations  held  after  this  session  were  busied 
chiefly  with  the  questions  of  residence  and  the  abuse  of  indulgence*,' 
beside*  several  less  important  details  of  reform.  A  warm  debate 
arose  as  to  the  nature  of  the  obligation  to  reside, — the  Spaniards 
holding  it  to  be  of  divine  right,  the  Italians  to  be  of  no  more  than 
ecclesiastical  precept.  So  powerful  a  body  in  the  council  took  the 
Spanish  view  that  tho  legates  were  alarmed,  especially  as  ominous 
speeches  were  made  to  the  effect  that  the  Roman  curia  must  be  re- 
formed an  tbe  basis  of  the  report  of  cardinals  to  Paul  III.  before 
anything  of  moment  could  be  done  in  the  way  of  real  improvement. 
Accordingly,  they  sent  a  messenger  to  the  pope,  bringing  with  him 
a  schedule  of  tho  proposed  reforms,  and  asking  for  advice  in  the 
crisis.  The  pope  desired  them  to  counteract  the  opposition  bishops, 
to  postpone  the  question  of  residence,  if  they  could  not  suppress  it 
altogether,  and  despatched  Viaconti,  bishop  of  Yentuniglia,  as 
extra  nuncio  to  the  council,  to  report  accurately  to  him  everything 
said  or  done  there,  and  with  him  sent  also  all  the  bishops  who 
could  be  collected  at  Rome  to  swell  the  Italian  vote,  and  thus 
defeat  the  opposition  indirectly.  There  was  much  debate  also  on 
the  wope  of  the  safe-conduct,  as  the  Spaniards  were  anxious  that 
it  should  not  protect  those  against  whom  the  Inquisition  had  taken 
action,  while  others  desired  to  see  its  terms  enlarged  sufficiently 
to  meet  the  requirement*  of  the  Protestants,  who  objected  to  its 
suspicious  silence  on  several  weighty  particulars.  As  the  French 
arnfcassadors  were  expected,  nothing  was  done  in  the  nineteenth 
session  (Hay  14, 1562)  save  to  prorogue  the  council.  On  May  26, 
1662,  Do  Lanasao  (who  had  been  lately  French  envoy  at  Rome), 
Du  :  Pernor,  and  Do  Pibrac,  envoys  from  Charles  Ia.,  were  ad- 
mitted to  audience,  and  demanded,  amongst  other  matters,  that 
tho  council  should  be  formally  declared  a  new  one,  wherein  the 
imperial  ambassadors  supported  them,  while  Philip  II.  of  Spain, 
contrariwise,  insisted  that  it  should  be  declared  a  continuation  of 
the  former  synod.  The  legates  strove  to  satisfy  both  parties,  and 
received  contradictory  directions  from  Rome,  at  first  ordering  them 
to  announce  the  continuation  of  the  former  council,  and  afterwards 
leaving  the  matter  to  their  discretion.  So  little  agreement  conld 
be  arrived  at  that  the  twentieth  session  (June  4,  1562)  was  held 
merely  to  prorogue  the  council.  The  question  of  commnnion  in 
both  kinds  was  the  next  to  come  up  tor  consideration.  It  was 
such  a  capital  one,  if  any  hope  of  winning  back  tho  Protestants 
was  to  be  entertained,  that  the  imperial  and  French  ambassadors 
had  special  injunctions  to  forward  by  all  means  in  their  power  an 
affirmative  decision.  The  Frenchmen  saw  little  prospect  of  carry- 
ing this  matter  in  the  temper  of  the  Italian  majority,  and  were  for 
opposing  the  discussion  which  the  legates  had  announced,  but 
the  imperial  ambassadors  were  more  hopeful,  and  persuaded  them 
to  give  way.  While  the  question  was  being  debated  in  the  con- 
gregations, the  Venetian  and  Bavarian  ambassadors  arrived,  the 
latter  armed  with  a  formidable  schedule  of  complaints  against  pre- 
valent abuses,  and  of  demands  for  correspondingly  drastic  reforms, 
beginning  with  the  pope  and  the  curia,  and  making  havoc  amocpit 
cardinals,  dispensations,  exemptions,  pluralities,  office-books,  t\- 
clusivsly  La  tin  services,  and  other  like  matters,  thus  threatening 
all  manner  of  vested  interests  and  long-rooted  custom*.  The 
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le-retes  put  tLcm  'jlT,  alleging  the  pressure  of  other  basic  ess,  notably 
the  question  of  communion  in  uoth  kinds,  which  m,  in  fart, 
b  ing  discussed  and  decided  in  accordance  with  the  views  of  the 
p  ili&ns  and  Spaniards,  and  against  those  of  the  French  and 
"-•rniana.  In  the  twenty-first  session  (July  16,  1562)  a  decree 
.uched  in  four  dogmatic  chapter*  and  four  canons  was  promul- 
gated upon  it,  to  the  following  purport:—  laymen,  and  priests  other 
titan  the  actual  celebrant,  are  not  bound  by  divine  right  to  com- 
munieabs  in  both  kinds;  tho  church  ha*  full  powsr  to  mako  what 
changes  it  pleases  in  tho  modo  of  administering  sacraments;  the 
who!*  cacramcnt  of  the  Eucharist  is  received  entire  under  either 
kind  singly ;  'and  little  children  are  not  bound  to  communicate. 


The  canons  pronounce  anathc 


against 


maintainors  o! 


trary  propositions.  At  the  same  time  a  dscree  upon  reformation 
was  enacted,  most  of  the  clauses  dealing  with  the  duties  of  bishops 
in  the  matters  of  ordination,  patronage,  division,  and  union  of 
benefices,  discipline  of  ineffective  parish  priests,  ami  visitation  of 
monasteries,  but  a  more  permanent  interest  attaches  to  tho  ninth 
and  concluding  chapter  of  the  decree,  whereby  the  nam*  and  offico 
of  the  "quesUrs  nf  alms,"  thit  is  to  say,  tho  voudors  of  indnl*. 
euces,  are  abolished  on  the  ground  of  the  impossibility  of  other, 
wise  putting*  stop  to  tho  abuses  and  depravity  of  their  proceedings. 
All  privileges  ana  custom*  to  the  contrary,  even  if  of  time  im- 
memorial, "are  rescinded  ;  tho  publication  of  indulgences  is  confined 
thenceforth  to  the  ordinaries  of  each  place,  assisted  by  two  members 
of  the  chapter;  ana  these  same  officers  are  directed  to  collect  the 
alms  and  charitable  donations  of  the  people,  but  fotbiddon  to 
receive  any  commission  or  payment  for  so  doing.  This  ducree  is  a 
virtual  confe-wion  of  the  justice  ol  the  agitation  agaiaut  Tetzel  and 
Lis  fellows  which  served  as  the  signal  for  beginning  the  great 
iL-ligious  strife  of  the  lGth  century;  and  it  is  noticeable  that  it  was 
(ho  popo's  own  vo'co  against  the  system  which  decided  the  action 
of  the  council,  wherein  a  powerful  minority  was  found  to  defend 
it.  Several  weighty  matters  then  c*irc>  Wore  the  congregations, 
that  of  residence  again  being  pressed  by  tho  Spaniards,  while  the 
imperial  and  Bavarian  ambassadors  ronnwed  their  requisition  for 
pt  emissive  communion  in  both  kinds  (for  the  decree  on  that  subject 
had  gone  co  further  than  to  declare  it  unnecessary,  and  had  not 
explicitly  forbidden  it),  and  the  French  ambassador  not  only  sup- 
ported them  in  their  demand,  but  added  on  his  own  part  that  m 
Francs  thoy  desired  vernacular  aervices,  the  abolition  of  image- 
worship,  and  permission  for  tho  clergy  to  marry.  The  nuncio 
Viscenti  wrote  to  the  pope  in  great  alarm,  expressing  apprehensions 
at  the  very  fieo  language  employed  by  the  fathers  of  the  council 
<  r  these  matters,  the  probability  of  their  conceding  the  emperor's 
demands,  atvi  of  similar  ones  being  advanced  thereupon,  all  making 
in  tho  same  direction.  An  intrigue  to  compel  the  resignation  of 
Cardinal  Gonzaga,  who  was  not  thought  sufficiently  opposed  to  these 
Pleasures,  and  who  was  far  less  peremptory  in  bis  presidency  of 
the  council  and  uso  of  the  closuro  than  Crosccnzio  had  been,  was 
s:t  on  foot,  and  defeated  only  by  the  strong  representations  made 
.-t  Rome  by  the  archbishop  of  Lanciano,  wno  taiJ  that  there  wis 
-lready  so  much  division  io  the  council  that  it  could  but  juat  hold 
igethcr,  and  would  almost  certainly  be  broken  up  by  any  step  of 
he  'iind.  The  next  subject  which  was  brought  on  ior  considers- 
;:>n  was  the  sesxinc*  of  the  Mavt,  aud  the  debate*  thereon  were 
very  animated,  disclosing  considerable  variety  of  opinion  amongst 
tho  theologians, — no  lower  than  five  clearly  distinct  viows  of  tho 
tonot,  apart  from  mcro  verbal  or  minor  differences,  being  adduced 
and  argued  for.  As  sixty  French  bishops,  to  bo  accompanied  by 
irelvu  thoologians,  and  headed  by  Charles  de  Guise,  cardinal  of 
Lorraine,  were  nnder  orders  to  repair  to  Trent,  thB  French  arabai- 
-idor  pressed  the  legates  to  postpone  the  next  scission  till  their 
arrival,  as  Do  l'lsls,  ambassador  at  Homo,  did  the  pope;  but  each 
replied  evasively,  referring  the  applicant  to  the  other.  The 
question  of  communion  in  both  kino*  wa»  also  very  warmly  dis- 
cussed, and  the  council  was  warned  that  a  negative  decision  would 
bad  to  tho  secession  of  multitudes  who  had  not  yet  broken  with 
t  o  Roman  Church;  but  tho  Jesuit  Layucz,  who  was  tho  chief 
I  '-.v-irate  for  refusal,  replied  that  to  diminish  the  church  would  not 
stroy  it,  and  that  anything  was  better  than  concession  in  the 
ii. alter.  The  numbers  in  the  division  taken  on  the  question  were 
folNws :— 29  were  in  favour  of  granting  communion  in  both 
kinds  ;  31  agreed  thereto,  but  desired  the  execution  of  the  decree 
t.-  be  left  to  the  pope's  discretion;  38  were  for  total  refusal;  2s 
i trove  to  evade  responsibility  by  referring  the  matter  to  the  pope 
entirely;  19  wero  willing  to  make  the  concession  to  the  Bohemians 
Mid  Hungarians,  but  would  refuse  it  to  all  others;  14  asked  for  a 
I  -wtponemcnt;  and  11  remained  neutral,  declining  to  vote  any 
v  ay — being  a  total  of  160  suffrages,  co  split  up  as  to  mako  it  im- 
r  Mctieable  to  frame  a  decree.  In  this  difficulty,  tho  legato  seized 
liio  opportunity  of  persuading  the  council  to  refer  the  matter  to 
tho  pope's  decision,  thereby  at  once  checkmating  the  reforming 
■>  ution,  and  indirectly  ruling  tho  vexed  point  of  the  relative 
•  upcriority  of  pope  and  council  in  favour  of  the  former,  and  so 
virtually  reversing  those  drcrees  of  Convince  and  li&jel  which  had 
long  been  thorns  in  tha  tido  of  the  itor.-m  cur:*.    Iu  point  of 


fact,  the  pope  had  written  some  tlir..»  befcro  to  the  1  /•  •  recom- 
mending them  to  yield  to  the  em |  acr'a  demand  ol  tho  ch slice  for 
the  laity,  but  they  had  replied  that  it  would  be  in;  politic  to  make 
it  a  conuiiiar  act,  and  that  it  would  be  more  expedient  to  fran:«i  a 
mere  general  declaration  that  it  might  be  proper  to  make  the  con- 
cession in  certain  cases,  but  that  the  pope  should  be  the  sole  judge 
of  them.  In  the  twenty  .second  session  (September  17,  15G2)  the 
decree  on  the  sacrifice  of  the  Mass  was  promulgated  »:i  nine  chapter-, 
and  as  many  canons,  directed  for  the  most  part  against  currer.l 
Protestant  objection*  to  tile  doctrine  and  ceremonial  of  the  Missal. 
Rules  to  secure  greater  order  and  reverciico  in  the  celebration  cf 
Mass,  und  for  the  suppression  of  sundry  superstitious  fAiservancts 
connected  therewith,  v  cre  also  enacted, — besides  some  minor  re- 
forms of  little  note,  and  a  decree  referring  to  the  pope  the  whole 
question  of  tho  concession  of  the  chalice.  The  Uie-ngreQtss  and 
insignificance  of  the  reforms  enacted  thus  fur  caused 'much  dis- 
pleasure in  France,  and  the  king  directed  his  ambassador  to  press 
om-B  mcro  for  delay  till  the  arrival  of  the  French,  German,  and 
Polish  bishops  who  were  expected  at  Trent,  as  the  emperor  also 
instructed  hia  envoy.  But  tho  pope  was  busy  in  recruiting  the 
Italian  majority,  and  was  unfavourable  to  this  request,  ltst  th* 
Italian*  should  be  outvoted  by  tho  new-comers;  yet  so  contentious 
were  the  debatcsan  the  sacrament  of  orders,  and  on  tho  nature  and  ex- 
tent cf  the  rights  cf  biabops — notably  whether  they  were  inherently 
above  priests,  and  whether  they  were  necessarily  subject  to  the 
pope,  deriving  their  jurisdiction  and  other  powers  solely  through 
delegation  from  him,  or  if  tltay  were  not  of  Divine  institution,  and 
his  colleagues  rather  than  his  deputies  (which  latter  thesis  Wfvi 
steadily  maintained  by  the  Spaniards) — that  it  proved  impossible 
to  frame  the  decrees  and  bold  the  session  before  the  arrival  of  the 
cardinal  of  Lorraine,  who  reached  Trent  on  November  13,  1567., 
accompanied  by  fourteen  bishops,  three  abbots,  and  eighteen  theo- 
logians. The  dtscnauions,  further  complicated  with  the  q-.:«M:on 
ofrciidencv,  were  renewed  hereupon,  and  long  liefore  any  sign*  of 
agreement  were  visibio  tho  French  ambassador*  laid  before  tin- 
legates  a  schedule  of  roform  in  thirty-lour  articles,  requiring,  not 
only  the  removal  of  various  abases  in  patronage,  and  the  punish- 
ment of  negligence  on  the  part"  of  tho  parochial  and  monastic 
clergy,  but  also  that  vernacular  aervices  should  bo  permitted,  and 
commuuion  in  both  -kind*  enjoined,  while  all  abuses  and  supersti- 
tions connected  with  image- worship,  indulgences,  pilgrimages,  and 
relics  should  be  summarily  abolished.  L-.rraine,  on  being  asked 
how  far  ho  agreed  with  these  domands,  said  that  he  disapproved  ol 
some  of  them,  but  that  if  he  had  not  consented  to  take  charge  id 
them  in  their  actual  form,  they  would  have  been  made  still  morr 
drastic.  No  definite  action  was  taken  upon  them  either  at  Tret.t 
or  at  Rome,  -and  the  proceedings  dragged  on  ineffectively  for  n  r.ir 
months  longtr.  On  March  2,  1563,  Cardinal  GonzRga,  first  legate, 
died,  and  was  apeediiy  followed  by  Cardinal  Scripando.  The 
imperial  and  French  ambaasadora  endeavoured  to  get  the  card-irsl 
of  Lorraine  named  as  first  legate  and  president,  but  he  was  u^t 
acceptable  at  Rome,  and  the  post  was  given  to  Cardinal  Moro-.e, 
with  whom.  Cardinal  N&vagero  was  associated,  to  fill  the  piati  cf 
Seripando.  All  these  events  delay .d  the  twenty-third  ifwim 
until  July  15,  156?,  n&arly  ten  months  later  than  the  precidirg 
one.  A  decree  on  the  sacraraeut  of  orders,  in  four  chapters  and 
eight  canons,  laid  down  that  there  is  a  sacrificial  priesthood  of  t::e 
New  Testament,  instituted  by  Christ;  that  there  have  been  seven 
orders  in  tho  Christian  ministry  from  the  earliest  times  ;  that  1a- .y 
order  is  a  sacrament  ;  that  orders  are  indelible  ;  that  bishops  ar< 
superior  to  priests  ;  that  a  call  from  the  laity,  or  from  any  secular 
authority,  is  unnecessary  as  a  title  to  ordination,  and  that  a  merely 
lay  call  is  invalid,  while  bishop*  appointed  solely  by  the  pope, 
without  the  intervention  of  any  other  persons,  are  validly  creat.  d. 
A  decree  of  eighteen  chapters  on  reformation,  enacting,  amongst 
much  else,  penalties  for  non-residence  on  the  part  of  bciieftciaricn, 
and  providing  for  the  erection  of  those  theological  seminaries*  which 
have  ever  since  been  the  nurseries  of  the  Latin  clergy,  was  also 
promulgated  in  this  session.  Tho  congregations  which  followed  it 
were  occupied  chiefly  with  the  question  of  matrimony,  which  had 
been  mooted  earlier,  but  with  no  definite  result,  and  with  framing 
a  scheme  to  repress  the  encroachments  of  the  civil  power  npon  the 
church  in  most  countries,  one  clause  of  which  proposed  to  exempt 
all  ecclesiastics  from  civil  jurisdiction  in  all  cases  whatever,  and 
from  the  payment  of  taxes,  with  penalty  of  excommunication  upon 
such  civil  authorities  as  contravened  this  ruling.  This  was  never 
pushed  to  the  stage  of  promulgation,  but  it  was  successful  as  a 
manifestation  against  the  reforming  party  in  the  council,  and 
actually  drove  the  French  ambassadors  away,  since  they  judged 
their  further  presence  useless  in  such  a  temper  of  the  assombly. 
Yet  it  was  itself  by  no  ruuana  agreed  or  harmonious.  The  eld  dis- 
putes about  the  claim  of  the  council  to  represent  tho  church  uni- 
versal, abont  the  proposing  clause,  limiting  the  initiative  to  the 
legates,  and  about  the  need  of  reform  in  the  Roman  curia  itself 
were  renewed,  and  that  with  much  acrimony,  but  with  no  pra" 
tical  result  In'  the  twenty-fourth  session  (November  11,  15C3j  s 
elcurce  on  matrimony, 
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was  promulgated,  the  most  noticeable  points  of  which  an  the 
assertion  that  the  church  ran  constitute  other  impedimenta  to 
matrimony  besides  the  forbidden  degrees  of  the  Lfivitical  coda,  and 
can  dlspcnso  with  such  impediments  ;  that  clerks  in  holy  orders 
mi  regulars  Tow^d  to  caliuacy  carrot  contract  valid  marriage  ; 
and  that  celibacy  i»  superior  to  matrimony.    The  simultaneous 
I'ectee  on  reformation  lays  down  rule3  for  the  creation  of  bishops 
:nd  cardinals,  so  as  to  aroid  unlit  promotions  ;  direcU  that 
nocesan  synods  shall  bo  held  yearly,  end  provincial  synods  trien- 
oiaUy  ,'lays  down  rules  for  episcopal  visiUtions,  and  for  the  quali- 
nations  to  be  exacted  of  persons  promoted  to  cathedral  dignities 
mid  sanonnes ;  appoints  the  provincial  synod  the  judge  of  minor 
ntm*  against  bishops,  referring  graver  causes  to  the  pope's  de- 
cjjoB'j  and  enacts  various  other  technical  regulations.    By  this 
time  all  conccrnt-i  were  thoroughly  weary  of  the  council,  and  the 
remaining  matters  for  discussion  were- hurriedly  dir.usscd,  result- 
.rjg,  in  the  twenty-fifth  and  List  session  {December  3  and  4,  1563), 
.n  a  decree,  very  cautiously  worded,  upon  purgatory,  the  cultos  of 
taints,  ajid  that  of  relics  -and  image*.    In  this  same  stisiuu  was 
jJso  enacted  a  decree  in  twenty-two  chapters,  reguliting  several 
mitters  affecting  the  discipline  of  convents  of  monk*  and  nuns ; 
and  another  decree  on  reformation,  in  twer.ty-one  chapters,  the 
mat  important  of  which  enjoin  all  cardinals  and  hishope  to  keep 
modest  households,  and  not  tf>  enrich  t'ntir  kindred  with  diurch 
property  ;  that  all  prelates  shall  receive  and  publish  the  decrees  of 
tiie  eoundl ;  that  duelling  shall  bo  prohibited  under  severe  penal- 
ties ;  and  that  the  authority  of  the  Holy  See  both  is,  an   is  to  be 
understood  to  be,  untouched  by  any  decrees  of  the  council  touch- 
ing the  reform  of  morals  and  discipline.    Ou  the  last  day  of  the 
£?ssion  was  passed  a  somewhat  indefinite  decree  upon  indulgences, 
forbidding  all  evil  gains  connected  therewith,  and  directing  that, 
wherever  abuses  or  superstitions  are  prevalent  concerning  them, 
the  bishops  shall  collect  the  facts,  lay  them  before  the  provincial 
synod,  and  after  discussion  there  refer  them  to  the  pope  for  ulti- 
mate decision.    The  distinction  of  meats,  and  the  due  observance 
of  festivals  and  fasts,  were  also  enjoined  ;  and  a  formal  statement 
was  madathat  the  committees  which  had  been  cng'ig-d  iipon  the 
index  of  prohibited  books,  on  the  draft  of  a  catechism,  and  on  the 
revision  of  the  Missal  and  Breviary,  thinking  that  the  synod  could 
net  deal  with  them  conveniently,  had  determined  to  lay  their 
r. porta  before  the  pope  to  ratify  and  publish  at  his  pleasure. 
Formal  acclamations,  and  an  anathema  against  all  heretics,  closed 
'■he  session  ;  and  the  legates,  after  forbtdding  any  bishop,  nnder 
jAin  of  excommunication,  to  leave  Trent  till  be  had  either  signed 
"is  assent  to  the  decrees,  or  left  documentary  proof  of  such  assent, 
give  the  blessing  and  dissolved  the  assembly. 

Two  hundred  and  fifty-five  signatures  were  attached  to 
the  decrees,  and  also  those  of  the  embassadors  still  remain- 
ing at  Trent.    The  bull  of  confirmation  was  issued  at 
Romt  on  January  26, 1564,  and  followed  by  another  fixing 
May  1,  1564,  as  the  date  from  which  the  decrees  should  be 
held  binding.    The  boll  of  confirmation  forbade  all  persons 
whatsoever,  whether  ecclesiastics  or  laymen,  to  gloss  cr 
interpret  the  decrees  upon  any  pretext  whatever,  without 
papal  authority  for  the  purpose.    The  republic  of  Venice 
was  the  first  power  to  signify  its  reception  of  the  decrees, 
followed  speedily  by  the  other  Italian  states  (except  Naples) 
and  by  Portugal ;  but  the  king  of  Spain,  though  receiving 
the  decrees,  issued  them  at  first  in  his  own  name,  and  not 
in  that  of  the  pope  ;  the  emperor  and  the  king  of  Bohemia 
demanded  the  lay  use  of  the  chalice  and  the  marriage  of 
priests  as  the  terms  on  which  they  would  accept  the 
council,  and  obtained  a  partial  concession  of  the  former 
demand,  but  were  refused  the  latter  ;  and  in  France,  while 
the  dogmatic  decrees  were  accepted,  the  disciplinary  ones 
Vers  not,  and  have  never,  in  spite  of  efforts  many  times 
renewed,  mado  part  of  French  ecclesiastical  law.   lite  pro- 
vision'referring  the  explanation  of  the  council  to  the  pope 
*as  given  shape  by  Sixtas  V.,  who  erected  in  1588  a  Con- 
gregation of  the  Council  of  Trent  to  sit  permanently  at 
Rome,  where  it  has  ever  since  continued  to  be  included 
amongst  those  standing  committees  which  divide  among 
them  the  administration  of  the  pontifical  government. 

Two  questions  remain  to  be  considered  in  relation  to  this 
great  synod  :— how  far  was  it  free,  and  representative  of 
the  mind  of  Latin  Christianity  at  that  time  t  and  what  have 
been  its  effects  upon  dogma  and  discipline  T  Ample 
materials  exist  for  answering  the  first  question,  in  the  form 
of  contemporary  letters,  either  separately  published,  as 


those  of  Vargas,  or  included  in  the  great  collection  of 
documents  made  by  Le  Plat,  and  in  the  official  acts  of  the 
council  itself,  drawn  up  by  the  secretaries  Paleotto  and 
Ma&sarelli.*  From  these  it  is  perfectly  clear  that  the 
council  was  never  free  for  a  moment,  but  was  hampered 
and  fettered,  not  merely  by  the  permanent  fact  of  a  large 
Italian  majority,  subsidized  by  the  pope,1  but  by  tha 
method  of  procedure  in  the  congregations,  sinco  by  a 
skilful  distribution  of  the  members  into  groups  or  classes, 
so  as  to  prevent  combined  action,  and  by  careful  packing 
of  the  sub  committees  to  which  the  preparation  of  business 
for  debate  was  entrusted,  little  could  be  done  save  when 
and  how  the  majority  pleased  ;  and,  above  all,  the  vigilant 
supervision  exercised  by  the  legates,  their  constant  refer- 
ence to  Rome  of  every  point  of  any  importance  before  they 
would  permit  it  to  come  on  for  regular  discussion  (so  that 
Lanssac,  one  of  the  French  envoys,  somewhat  profanely 
said  that  the  Holy  Spirit  was  brought  to  the  council  in  a 
carpet-bag  from  Rome),  and  their  uncompromising  use  of 
their  presidential  authority  to  interrupt  or  silence  un- 
acceptable speakers  (as  frequently  appears  in  the  Acts) 
effectually  bound  the  council  band  and  foot ;  and  thus  its 
decisions,  as  a  whole,  represent  little  more  than  the  Italian 
and,  to  soir.-j  extent,  Spanish  opinions  of  the  time,  and  not 
those  of  German,  French,  or  Hungarian  Catholics.  The 
demeanour  of  the  legates  differed  much,  and  there  is  a 
wide  interval  between  the  open  browbeating  employed  by 
Crescenzio  and  the  high-bred  dignity  of  Gonzaga  or  the 
diplomatic  subtlety  of  Morone  ;  but  the  policy  was  alike 
in  all  cases,  and  its  results  the  same.  As  to  the  dogmatic 
effect  of  the  council,  it  went  much  further  than  merely 
restating  the  current  Catholic  theology  of  the  pre- 
Reformation  era ;  for  it  marks  a  new  departure,-  closing 
many  questions  previously  left  open  (nothing  is  more 
noteworthy  in  tho  debates  than  the  manner  -  in  which 
several  divines  of  unquestioned  ability  and  loyalty  delivered 
themselves  of  opinions  closely  allied  to  those  advocated  by 
leading  Reformers,  and  then  still  tenablo  within  the  Roman 
obedience),  re-wording  old  propositions,  or  framing  new 
ones,  in  nn  incisive  fashion.  It  recovered  for  papal 
authority  all  it  had  lost,  or  was  likely  to  lose,  through  the 
action  of  Basel  and  Constance ;  and,  above  all,  it  unified 
Roman  teaching  for  the  first  time,  and  crystallized  it  into 
rigid  compactness.  Thus  it  made  concessions  and  explana- 
tions for  the  reconciliation  of  the  revolted  Protestants, 
although  the  primary  cause  of  the  council,  practically  im- 
possible thenceforward,  since  the  Roman  Catholic  system, 
thus  hastily  consolidated  ont  of  a  former  condition  of 
partial  flux,  became  like  a  "  Prince  Rupert's  drop,"  from 
which,  if  the  smallest  fragment  be  broken,  the  mass  is  at 
once  resolved  into  disintegrated  powder.  In  the  matter  of 
disciplinary  reform  the  council  enacted  but  little  of  an 
effective  nature,  except  in  the  abolition  of  the  traffic  in 
indulgences,  and  the  establishment  of  theological  seminaries, 
wnich  has  proved  the  most  effectual  agency  for  creating 
that  doctrinal  uniformity  which  now  prevails  throughout 
the  Roman  obedience  ;  and  the  real  honours  of  the  Counter- 
Reformation  rest  with  the  Jesuit?,  to  whose  unremitting 
diligence,  powerful  organization,  and  ceaseless  precept  and 
example  mast  be  attributed  by  far  the  larger  part  of  the 
abatement  of  ecclesiastical  abuses  and  scandals  which 
marks  tho  succeeding  era.  Doubtless,  the  Tridentine 
decrees,  in  strong  and  resolute  hands,  proved  most  useful 
aubsidiary  weapons  to  compel  local  reforms ;  but  decrees 
of  little  less  stringency  had  been  enacted  by  previous 

1  The  Italian  character  of  theconncll  of  Trent  ran  best  bo  exhibited 
by  a  classified  table,  showing  the  nationality  of  the  bishops  present  in 
the  later  sessions:— luliaas,  189 ;  Spaniards,  31  ;  French,  23  ;  Greeks 
(titulars),  6  •  Portuguese,  3;  Illyrians,  S;  Irish,  3;  Gcrrrar.*,  2. 
FtemUh.  2;  k.isb,  2;  Croatian,  !  ;  Mor.viu,,  1;  EngLsh,  1. 
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synods,  and  had  rusted  unused,  because  there  was  no  one 
able  and  willing  to  put  them  in  operation  against  the 
passive  resistance  of  powerful  vested  interests. 
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rw  Triad,  187Jj  Calemlo.  Dvcnmrnli  lotdili  t  .Vvotf  Larori  LtUtrarU  tut  Com- 
rilto  di  Trw»t»,  1874;  DCIltnger,  Sanwlmna  ten  ffrrearfm  car  OnehithU  das 
Comci/t  roa  reins/,  187C ;  and  the  article  on  the  council  In  Wctxer  and  Welt* > 
Kirthmtltfie*.  (R.  7.  L.) 

TRENTON,  a  city  of  the  United  States,  county  seat  of 
Mercer  county,  New  Jersey,  and  capital  of  tho  State,  is 
situated  in  40°  14'  N.  lat  arid  J4°  45'  W.  long.,  33  miles 
north-east  of  Philadelphia  and  57  south-west  of  New  York, 
sea-level 


It  lies  very  near  sea-level  (under  45  feet),  upon  the  left 
(eastern)  bank  of  the  Delaware  river,  at  the  head  of  navi- 
gation. The  city  is  irregularly  built,  the  streets  of  different 
sections  running  in  various  directions,  without  any  appear-, 
ance  of  system;  this  is  doubtless  due  to  the. fact  that 
different  portions  of  the  city  were  originally  settled  as 
independent  villages.  Till  recently  Trenton  was  rather 
backward  in  the  matter  of  municipal  improvements,  but 
an  extensive  system  of  paving  and  sewage  has  now  been 
entered  on.  The  water  supply  is  obtained  by  pumping 
into  a  reservoir.  Street  cars  run  upon  one  or  two  of  the 
principal  streets;  and  the  city  is  traversed  by  the  main 
line  of  the  Now  York  division  of  the  Pennsylvania  Rail- 
road. Manufactures  are  the  leading  industry,  the  capital 
invested  in  1880  having  been  $6,966,830  and  the  produc- 
tion $12,712,762.  In  iron  and  steel  manufactures  over 
$2,000,000  were  invested,  the  industry  next  in  importance 
being  the  manufacture  of  stone  and  earthen  ware,  for  which 
this  city  has  a  national  reputation.  Rubber  goods,  watches, 
and  woollen  cloths  are  also  made.  The  population,  22,874 
in  1870,  was  29,910  in  1880. 

Trenton  was  formed  by  a  consolidation  under  one  charter  of 
several  independent  villages,  known  as  Falls  of  tho  Delaware 
(Settled  in  lflBO),  Kingsborough,  Bloomsburg,  and  Lamberton. 
The  name  Trenton  was  given  to  the  settlement*  about  1720.  Ita 
early  growth  was  alow.  In  17»0  it  was  selected  a*  the  State 
capital,  and  two  years  later  it  received  a  city  charter.  Ita  growth 
since  that  time  has  been  steady,  and  during  tho  post  thirty  years 
h*s  been  very  rapid. 

TREPANG.    See  Beche-de-M  er. 

TRESPASS,  in  law,  is  any  transgression  of  the  law  leas 
than,  treason,  felony,  or  misprision  of  either.  The  term 
includes  a  great  variety  of  torts  committed  to  land,  goods, 
or  person,  distinguished  generally  by  names  drawn  from 
the  writs  once  used  as  appropriate  to  the  particular  trans- 
gression, such  as  vi  et  armit,  quare  ctautum  /regit,  de  boni* 
arportadt,  de  uxore  abdueta  cum  boni*  ti'rt,  quare  filium 
et'htredem  rapuit,  dec.  Up  to  1694  the  trespasser  was 
regarded,  nominally  at  any  rate,  as  a  criminal,  and  was 
liable  to  a  fine  for  the  breach  of  the  peace,  commuted  for 
a  small  sum  of  money,  for  which  5  W.  and  M.  c.  12  sub- 
stituted a  fee  of  6s.  8d.  recoverable  as  costs  against  the 
defendant    Trespass  is  not  now  criminal  except  by  special 


statutory  enactment,  e.g.,  the  old  statutes  against  forcible 
entry,  the  Game  Acta,  and  the  private  Acts  of  many  rail- 
way companies.  When,  h6wever,  trespass  is  carried  suffi- 
ciently far  it  may  becomo  criminal,  and  be  prosecuted  aa 
assault  if  to  the  person,  as  nuisance  if  to  the  land.  At 
one  time  an  important  distinction  was  drawn-  between 
trespass  general  and  trespass  special  or  trespass  on  the 
ease,  for  which  see  Tort.  The  difference  between  trespass 
and  case  was  sometimes  a  very  narrow  one  ;  the  general 
rule  was  that  where  the  injury  was  directly  caused  by  the 
act  of  the  defendant  the  proper  remedy  was  trespass, 
where  indirectly,  case.  The  difference  is  illustrated  by  the 
action  for  false  imprisonment  :*  if  the  defendant  himself 
imprisoned  the  plaintiff  the  action  was  trespass;  if  a 
third  person  did  so  on  the  information  of  the  defendant 
it  was  case.  A  close  parallel  is  found  in  Roman  law  in 
the  actio  directa  under  the  lex  Aquilia  for  injury  caused 
directly,  the  ortto  utUu  for.,  that  caused  indirectly.  One 
of  the  reasons  for  the  rapid  extension  of  the  action  on  the 
case,  especially  that  form  of  it  called  assumpsit,  was  no 
doubt  the  fact  that  in  the  action  on  the  case  the  defendant 
was  not  allowed  to  wage  his  law  (see  Wager). 

In  its  more  restricted  sense,  trespass  is  generally  used 
for  entry  on  land  without  lawful  authority  by  either  a 
man,  his  servants,  or  his  cattle.  To  maintain  an  action 
for  such  trespass  the  plaintiff  must  have  possession  of  the 
premises.  The  quantum  of  possession  necessary  to  enable 
him  to  bring  tho  action  is  often  a  question  difficult  to 
decide.  In  most  instances  the  tenant  can  bring  trespass, 
the  reversioner  only  case.  By  the  Judicature  Act,  1873, 
a  mortgagor  in  possession  can  sue  for  trespass  in  his  own 
name.  Remedies  for  trespass  are  either  judicial  or  extra- 
judicial Tho  most  minute  invasion  of  private  right  is 
trespass,  though  the  damages  may  be  nominal  if  the 
injury  was  trivial.  On  the  other  hand,  they  may  be 
exemplary  if  circumstances  of  aggravation  were  present 
Pleading  in  the  old  action  of  trespass  was  of  a  very  tech- 
nical nature,  but  the  old-fashioned  terms  alia  enormia, 
replication  de  injuria,  new  assignment,  dec.,  once  of  such 
frequent  occurrence  in  the  reports,  are  of  merely  historical 
interest  since  the  introduction  of  a  simpler  system  of 
pleading,  unless  in  those  American  States  where  the  old 
pleading  has  not  been  reformed.  The  Venue  (<]■*•)  in 
trespass  was  formerly  local,  in  case  transitory.  In  addi- 
tion to  damages  for  trespass,  an  injunction  may  be  granted 
by  the  court  The  power  to  grant  injunctions  against 
threatened  or  apprehended  trespass  has  been  considerably 
enlarged  by  the  Judicature  Act  1873.  The  principal 
instances  of  extra-judicial  remedies  are  distress  damage 
feasant  of  cattle  trespassing,  and  removal  of  a  trespasser 
without  unnecessary  violence,  expressed  in  the  terms  of 
Latin  pleading  by  mollitcr  mama  imposuit. 

Trespass  may  be  justified  by  exercise  of  a  legal  right,  as  to  serve 
the  process  of  the  law,  or  by  invitation  or  licence  of  the  owner,  or 
may  be  excused  by  accident  or  inevitable  necessity,  aa  deviation 
from  s  highway  out  of  repair.  Where  a  man  abuses  an  authority 
given  by  the  law,  hi*  wrongful  act  relate*  back  to  his  entry,  and 
he  becomes  a  trespasser  (to  initio,  that  ia,  liable  to  be  treated  as  a 
trespasser  for  tho  whole  time  of  his  being  on  the  land.  Mere 
breach  of  contract,  such  as  refusal  to  pay  for  wine  in  a  tavern 
which  a  person  lias  lawfully  ontered,  does  not  constitute  him  a 
trespasser  ab  initio.  A  trespass  of  a  permanent  nature  U  called  a 
continuing  trespass ;  such  would  be  the  permitting  of  one's  cattle 
to  food  on  another's  land  without  authority. 

In  Scots  law  t  res  pans  is  used  only  for  torts  to  ianu.  By  the 
Trespass  (Scotland)  Act,  1865,  trespassers  are  liable  on  summary 
conviction  to  fine  and  imprisonment  for  encamping,  lighting  fires, 
kc,  on  land  without  the  consent  and  permission  of  th*  owner. 

TREVES  (French,  Treves;  German,  Trier),  formerly 
the  capital  of  an  archbishopric  and  spiritual  electorate  of 
the  empire,  and  now  the  seat  of  a  Roman  Catholic  bishop 
and  the  chief  town  of  a  ■  governmental  district  iu  the 
Prussian  nrovince  of  the  Rhine,  is  situated  on  the  right 
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bank  of  the  Moselle,  pleasantly  surrounded  by  low  vinc- 
olad  hills,  60  miles  south-went  of  Coblentr.  and  86  miles 
sooth  of  Cologne.  It  lies  in  the  midst  of  a  carefully 
cultivated  and  fertile  plain,  the  rich  vegetation  of  which 
forms  a  pleasing  setting  to  its  red  sandstone  walls  and 
ren arable  towers.  Most  of  the  old  streets  of  the  town  are 
quaint  and  irregulai  ;  bat  much  ot  the  space  enclosed 
within  the  circuits  ot  the  walls  is  now  occupied  by 
orchards  and  gardens.  The  population  of  Treves  in  1885 
was  26,125,  five-sixths  of  whom  were  Roman  Catholics. 
Their  chief  occupations  are  fruit-growing  and  vine-dressing  ; 
the  industries  of  the  place,  including  the  manufacture  of 
cotton  and  linen,  dyeing,  and  tanni.ig,  are  not  very  exten- 
sive. A  specialty  of  Treves  is  the  preparation  of  stones 
foi  Gothic  churches.,  ahich  are  sent  off  ready  to  be  at  once 
placed  in  position.  A  river  traffic  is  carried  on  in  wine, 
cattle,  and  wood. 

Treves  claims  to  be  the  oldest  town  in  Germany,  ilJ  It  contains 
mors  Important  Roman  remains  than  sny  other  pisos  in  northern 
Xurope.  The  most  remarkable  of  these  U  the  Ports  Nigra,  s  hugs 
fortified  gateway,  US  feot  long,  70  to  06  feet  high,  and  80  feet 
deep. '  It  is  formed  of  uncemented  blocks  of  sandstone,  held 
together  by  damps  of  Iron,  and  now  blackened  with  time;  the 
details  are  very  rode.  Opinions  vary  widely  as  to  the  date  of  its 
erection,  bat  recent  eathorities  refer  It  to  the  1st  century  of  the 
Christian  era.  Daring  ths  Middle  Ages  the  structure  wss  converted 
into  two  churches,  one  sbove  the  other ;  sll  sdditious  here,  how- 
ever, now  been  removed,  except  the  spse  st  the  east  end.  The 
basilica,  long  used  ss  the  archlopiscopel  palace  and  now  consecrated 
ss  a  Protestant  chardi,  probably  dates  from  ths  reign  of  Constan- 
tino. The  so-called  Roman  baths  sre  in  all  probability  tbs  relics 
of  an  extensive  imperial  palace.  Just  outside  tbs  town  sre  the 
remains  of  an  amphitheatre,  capable  of  accommodating "  80,000 
spectators,  where  Constsntine  caused  several  thousand  Franks  and 
Bructeri  to  be  butchered  for  the  public  amusement.  Perhaps  the 
oldest  Roman  remains  in  Treves  sre  some  of  ths  piers  of  the  bridge 
over  ths  Moselle,  dating  from  about  28  B.C.  This  bridge,  which 
is  at  one  corner  of  modern  Treves,  lay  Dear  ths  middle  of  the  much 
mora  extend  re  Roman  city.  There  sre  also  namerons  Roman 
antiquities  in  the  neighbourhood  of  Treves,  ths  most  important  of 
which  are  the  Igel  column,  s  sepulchral  monument  of  ths  3d 
century,  and  the  moasic  pavements  st  Nennig  and  FUeaaem. 

Another  group  of  interesting  buildings  belongs  to  ths  eecond 
period  of  prosiwnty  enjoyed  by  Treves  under  the  rale  of  Its  mcdUeval 
prelates.  Ths  cathedral,  described  by  LUbke  ss  tho-woai  Important 
example  of  pre-Carlovingian  building  in  Qermsny,  mirrors  ths 
entire  history  of  ths  town.  Its  kernel  consists  of  part  of  s  Roman 
basilica  of  the  4th  century,  which  seems  to  bars  boon  converted 
into  a  Christian  church  st  a  very  early  period.  It  a  as  restored  by 
Nieetius  shout  660,  snd  in  tbs  11th  snd  (2tb  csnturiu  it 
"  i  restored  snd  greatly  extended  by  Archbishop  Poppo  snd 
his  aoccessors.  who  added  an  spas  st  each  end  and  left  It  aubjteutl- 
sJly  in  its  present  form.  The  cathedral  is  connected  by  beautiful 
cloisters  of  ths  18th  century  with  the  circular  Llobfraueoklrche, 
on*  of  the  most  intsrssting  early  Gothio  churches  in  Germ  any 
{ 1  '£27-48),  catching  up  ths  architectural  thread  at  ths  point  dropped 
by  ths  cathedral.  Among  the  treasures  of  the  latter  Is  ths  "holy 
coat  of  Treves, *  believed  by  the  devout  to  be  the  scamlcjs  garment 
»orn  by  our  Saviour  at  ths  crucifixion,  snd  said  to  hare  been  pre- 
sented to  ths  town  by  ths  empress  Helens,  ths  central  figure  in 
Treveran  Chrietlan  legend.  Its  exhibition  in  1844  attracted  a 
million  snd  a  half  of  pilgrims  to  T  re  Yea  According  to  recent 
authorities,  ths  earliest  churches  In  Treves  vers  those  of  Sts 
Eocbarius,  Ueximln.  Matthew,  snd  Psul,  sll  without  the  walls, 
now  rebuilt  or  converted  to  secular  purposes.  Of  the  modern 
buildings  none  call  for  special  remark.  The  town  library  contains 
a  boot  100.000  volumes,  lucluding  eoveral  valuable  specimens  of 
early  printing.  Its  greatest  treasure  is  ths  Codex  Aurtut,  a 
ni/intucript  of  ths  Gospels  presented  to  tha  sbhey  of  St  Maximln 
by  Ada,  outer  of  Charlemagne.  The  asms  building  also  contains 
an  interesting  collection  of  Roman  snd  medbevsl  antlqoltlsa 

A  media vsj  legend,  preserved  in  an  Inscription  on  ths  old  Rothes 
liana  inn,  places  ths  foundation  of  Treves  1800  years  batore  that  of 
Rome,  and  ascribes  It  to  Thebetss,  son  of  Nlnus,  king  of  Assyria, 
Bat,  fable  apart,  ws  must  still  sllow  that  Treves  has  good  clsim  to 
call  itaslf  ths  oldsst  town  in  Germany.  It  is  s  little  doubtful 
whether  ths  Trevlrt  were  of  Teutonic  or  Celtic  stock.  St  Jerome 
records  that  ths  language  of  the  Trovtri  of  the  4th  century  resembled 
that  of  ths  Gen  Is  of  Alius  ;  but,  svsn  if  ws  admit  this  eiideoce  as 
e  unci  oat  vs  of  their  Celtlo  origin,  ws  must  recognise  ths  fad  that 
thoy  wars  Cslts  who  wars  long  andei  Teutonto  influence.  Their 
sntUemtio  hbtory  begins  with  ths  story  of  their  subjection  by  Julius 


Ctesai  (56  a  c  ).  who  describe*  thou,  ss  s  u  srliks  race,  with  1 
cavalry  In  GsuL  Ths  Romsi  town,  Oohnia  Augusta  Trtvir 
(*?™Der°ru,n\  WM  probsbly  founded  by  ths  emperor  Clsudiua.and 
rapidly  obtained  a  wealth  and  Importance  which  Justified  the  poet 
Ansonlns  (4th  csntury)  in  describing  it  ss  ths  second  metropolis 
of  ths  empire,  oi  "  Rome  beyond  ths  Alps."  It  bscame  tlie  capital 
of  Belgica  Prima,  and  during  ths  4th  century  was  a  favourite 
residence  ol  Const  an  tine  and  other  Roman  emperors.  Most  of  the 
palace*  snd  publio  buildings,  of  which  ths  remains  are  still 
extant,  were  built  al  this  period,  while  the  surrounding  hills  were 
oovsred  with  Tills*  Treves  was  laid  in  ruins  by  Attils  in  451,  and 
about  485  was  nermauently  tsken  .possession  of  by  tho  Pranks.  It 
was  included  in  ths  kingdom  of  Austresia,  and  became  a  German 
city  in  870.  Lfks  its  prototyps  Borne,  it  attained  a  second  era  of 
prosperity  snd  importance  ss  an  ecclesiastical  capital  (see  below) 
snd  in  the  Jllddls  Ages  the  "  Saocta  Civitas  Trevlrorum  "  swarmed 
with  "  religions  "  of  sll  kinds  and  grades.  Unities  most  of  ths 
German  epwcopel  cities,  howevei,  it  did  not  succeed  in  shaking 
off  the  ecclesiastical  yoke,  not  did  it  attain,  except  transitorily, 
the  position  of  s  fixe  imperial  city.  Wars  and  sieges  occssionally 
checked  but  did  not  stop  its  groath.  Art  and  science  were 
sedulously  festered  iu  the  monastic  schools,  snd  a  university, 
founded  in  1478,  srlstod  down  to  1798.  The  importance  of  Treves 
deported  with  the  overthrow  of  the  ecclesiastical  principality.  In 
1788  the  last  elector  ahiftod  his  residence  to  Coblentr,  and  from 
1794  to  1814  Trove*  was  capital  of  ths  French  department  of  tho 
Sane.    Since  ths  latter  date  it  has  belonged  to  Prussia. 

Ths  archbishopric  snd  eccleelsstical  electorate  of  Treves,  bounded 
by  Ksassn,  Cologne,  Luxemburg,  Lorraine,  the  Rhenish  Pslstinsts, 
HesBo-Hhein/ols,  snd  Katzenelnbogen,  had  an  area  of  about  8209 
square  miles  and  s  populstlon  of  250,000  to  800,000.  Its  suffragan 
biahope  wore  those  of  Metx,  Tool,  and  Verdun,  and  after  1777  also 
those  of  Nancy  and  flt  Die.  As  elector  of  the  German  empire  the 
erchbinhop  took  the  second  place,  snd  bore  the  styleof  arch-chancellor 
of  Gaul  or  liurgundy.  Legend  plsccs  tho  foundation  of  as  bishopric 
of  Troves  in  ths  1st  century  of  the  Christian  era,  but  the  first 
bishop  known  to  his  tot  y  is  Agriclus,  who  flourished  atxsit  314, 
The  see  sppeara  as  an  archbishopric  in  ths  9th  century,  and  in  the 
Middle  Ages  the  archbishops  attained  considerable  temporal  power. 
Among  tho  most  prominont  were  Baldwin  of  Luxemburg  (1807- 
1854\  brother  of  the  emperor  Henry  VII.,  who  msy  be  regarded 
ss  the  founder  of  the  territorial  greatness  of  ths  see,  and  Richard 
von  Greiffenklau  (1611-1581),  «ho  distinguished  himself  by  his 
successful  oppoaitlon  to  ths  Reformation.  The  last  archbishop  was 
Clemens  Wenceslans  (1788-1802)  of  Saxony.  The  port-  of  the 
srehbiahopric  on  ths  left  bank  of  ths  Rhine  wss  taken  by  France  in 
1801,  snd  ths  rest  wss  secularised  in  favour  of  the  prince  of  Narsau- 
Vet/burg  in  1803.  After  the  fall  of  Nsnoleon  ths  snh bishopric 
eras  incorporated  with  Prussia,  A  new  bishopric  of  Treves  wss 
instituted  In  1821,  the  boundaries  of  which  are  almost  conterminous 
with  those  of  ths  old  srchbiihoprio  j  the  bishop  is  a  suffragan  to 
the  archbishop  of  Cologne. 

Bee  "Assort*  Trevereruni , •  an  article  br  E.  A.  Freeman  la  the  Mum 
Quart  trlf  RtrUm  for  Jnly  187a. 

TREVIRANUS,  Gottfmkd  Rroraou)  (1776-1837), 
Qerman  naturalist,  was  born  at  Bremen,  February  4,  1776, 
studied  medicine  at  Qottingen,  in  1797  became  professor 
of  mathematics  in  the  Bremen  lyoeum,  and  died  at  Bremen. 
February  16,  1837. 

He  mode  numerous  important  contributions  to  comparative 
anatomy,  especially  in  regard  to  birds  and  spidsra  Though  noted 
for  bis  learning  and  scuts  observation,  his  studies  in  geographical 
distribution  cannot  bs  said  to  have  led  to  any  very  deflnite  results. 
It  b  rather  on  account  of  his  contributions  to  etiology  that  hs  de- 
nerves  to  bs  remembered,  though  his  work  in  this  department  hss 
been  to  a  great  extent  ovsrlooksd.  In  the  first  of  his  larger  works, 
BidloqU  caer  PhilotophU  <Ur  Ubendtn  Nalur,  which  sppssred  from 
1802-1805,  he  gsvs  clear  expression  to  the  theory  of  "descent  with 
modification. "  Ho  believed  thst  simple  forms  (Protista),  which  he 
termed  "  roophytes,"  were  "the  primitive  types  from  which  oil  the 
organisms  of  ths  higher  classes  had  arisen  by  grsdnal  devslopment." 
"Every  living  creature  has  a  potentiality  of  endless  modification 
of  adapting  its  structure  to  the  changes  in  ths  external  world." 
He  also  maintained  that  each  species  hss  its  day  or  period,  at  the 
end  of  which  it  does  not  become  extinct,  but  hss  simply  ceased  to 
be,  because  it  has  become  something  etse.  That  he  stated  the  theory 
of  descent  with  much  clearness,  and  with  a  snfficisnt  background  of 
sotnal  knowledge  of  forms,  must  be  seknowledged  by  sll ;  ths  only 
difficulty  relstes  to  the  question  of  priority.  Ths  first  volume  ci 
Us  biology  wss  published  in  1802,  but  he  states  that  this  had  been 
written  about  1798.  How  it  was  not  till  1801  that  Lamarck  first 
begsn  to  free  himself  from  the  traditional  dogma  of  the  immuta- 
bility of  species,  and  to  publish  his  views  of  evolution.  Neithei 
Goethe  nor  Ok  en  can  bs  ssld  to  hsvs  done  much  more  then  follow 
up  ths  ironical  Insinuations  of  Buffon  (1768-78)  sad  ths  ingenious 
of  Erasmne  Darwin,  a  hose  Zoontnvii  wss  transited 
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in;  j  German  between  1795  ana  17&7,  "bile  both  Treviranua  and 
!.;r.  .nrt>.  tackled  t'je  problem  not  merely  of  the  theory  of  descent 
of  the  mechanism  of  evolution.  Oa  this  point  the  menu  of 
L<v  i...k  c"rli;inly  outweigh  thotj  of  hi*  contemporary.  Trevir- 
.w.ii.i  Uiil  down  as  a  fundamental  proportion  "  that  all  living  forms 
.ire  the  result*  of  physical  influences  which  are  dtill  in  operation, 
and  v:»ry  only  iu  degree  and  ilirection."  Like  many  after  him,  ho 
<:r*eted  attention  to  the  influence  of  the  male  element!  in  fertilita- 
t  un  .u  a  source  of  variation,  but  hid  emphasis  only  on  the  intra- 
nr^mismul  power  of  adaptation  to  anrrmndings.  Whatever  opinion 
li rntvrcnir.ed  in  regard  to  the  priority  and  the  importance  of  the 
c  ..ntpl,iitioo  made  by  Tifvirauut  to  "the  theory  of  evolution,  it 
U  at  least  certain  that  he  was  a  learned  naturalist  and  au  acute 
thinker.  His  motit  important  iiler  work  of  a  synthetic  nature 
mm  mt.tled  ErKheinuugen  und  Gcselze  da  organiichen  Lebcns 
(1331 V  . 

<■,-)!  E\ <-'.L-rio» ;  E.  Haeekcl's  SeMvfmjftKhlchlt,  pp.  §3-3;  Carol,  OutMchtt 

<!ti  ■i.i.Ujur,  p. 

TREVIijO,  a  town  of  Italy,  in  the  province  of  the  same 
liinie,  lies  ia  tie  micLt  of  a  district  of  great  fertility,  at  the 
c  nfluer.ee  of  the  Piavesella  with  the  Sile.  which  is  here 
v.  vigable  for  largo  boate  and  communicates  by  canals  with 
tbe  lagoons  of  Vuuico  (17  miloi  distant).  It  is  an  old  town, 
with  narrow  irregular  colonnaded  streets  and  seme  good 
squires.  Tho  cathedral  of  San  Piotro,  dating  from  1141 
nad  restored  and  enlarged  in  the  15th  century  by  Fietro 
Lombardo,  but  still  unfinished,  contains  a  fine  Annunciation 
l»y  Titian  (1519),  an  Adoration  of  the  Shepherds,  the 
masterpiece  of  Paris  Iiordone  (born  at  Treviso  in  1500), 
;;nd  frescos  by  Pordenoce.  There  are  numerous  statues  and 
r-lfcfs  by  Pietro,  Tullio,  and  iMartino  Lombardo,  and  by 
Sansovino.  The  Gothic  church  of  San  Xiccoli  (1310-52) 
contains  a  fine  to.nb  by  Tullio  Lombardo,  frescos  by 
Giovanni  Bellini,  and  a  laigu  altar-pieco  by  Fra  Marco 
Pcnsabene  and  others  ;  in  tbe  adjoining  chapter-house  are 
forty  portraits  of  celebrated  Dominicans  by  Tommaso  da 
.Modcna  (1352).  Tli3  Monte  di  Pieta  contains  an  Entoml- 
incnt  by  PordenoDe  (according  to  others  by  Giorgione). 
The  churches  of  S.  Leonardo,  S.  Andrea,  S.  Maria 
Maggiora,  and  S.  Maria  Maddalena  also  contain  precious 
art  treasures,  and  the  town  is  enriched  besides  by  various 
op<;n-air  frescos.  The  town-hall  and  theatre  are  also 
conspicuous  buildings.  Silk  and  cotton  goods,  cutlery, 
majolica,  and  paper  are  the  chief  manufactures  of  the 
place,  and  an  active  trade  is  also  carried  on  in  corn,  fruit, 
an  J  cattle.    The  population  in  1881  was  31,219. 

Treviso,  the  ancient  Tarvisinm,  is  not  mentioned  by  any  of  the 
ancient  geographers,  though  Pliny  apeak*  of  tha  Sills  a*  flaring 
"ex  montibu*  Tarviatnt*.  '  In  the  6th  cvnt'.iry  it  appears  as  au 
important  place.  From  1318  it  was  for  a  ahort  time  the  Ka^of  * 
unjreraity  (see  Universitirh).  In  1339  it  came  under  tho  Venetian 
sway.  In  the  15th  century  it  i  walls  and  rampart*  were  renewed 
under  the  direction  of  Fra  Gioconds,  two  of  the  gates  being  built 
hv  thn  Lombard!.  Treviao  was  taken  in  1797  by  the  French  under 
M>rtier(duke  of  Treviso).  In  March  1348  the  Anstrian  gsrrison  waa 
driven  from  the  town  by  the  revolutionary  party,  hot  in  the  follow- 
ing Juno  the  town  wat  bombarded  and  compelled  to  capitolate. 

TPiEYTTHICK,  Richard  (1771-1833),  inventor  of  the 
locomotive,  was  descended  from  a  family  of  great  antiquity 
in  the  county  of  Cornwall,  and  was  born  13th  April  1771, 
in  th«  parish  of  Illogan.  Shortly  afterwards  the  family  re- 
moved to  Penponds,  near  Camborne,  where  the  boy  attended 
bis  first  and  only  school,  his  attainments  being  limited  to 
t  lading,  writing,  and  arithmetic.  Though  slow  and  obstin- 
ate as  a  scholar,  he  spent  much  time  drawing  lines  and  I 
fibres  on  his  Mate,  and  possessed  snch  instinctive  skill  in  j 
mechanics  that  while  still  a  youth  he  was  able  to  solve  a 
difficulty  in  the  correction  of  underground  levels  which  had 
puzzled  some  of  tho  mine  agents.  He  inherited  more  than 
the  average  strength  for  which  his  family  were  famous, 
standing  6  feet  2  inches  in  height,  while  his  frame  was  the 
very  model  of  an  athlete.  His  feats  in  wrestling  and  lift- 
ing and  throwing  weights  were  unexampled  in  the  district 
At  tho  ago  of  eighteen  ho  began  to  asni«t  his  father  as  mine 
manager,  and,  manifesting  great  fertility  of  mechanical  in- 


vention, was  600n  recognized  as  tho  great  rival  of  Watt  in 
improvements  on  the  steam-engine  (see  vol.  xxii.  p.  -17C). 
On  the  death  of  his  father  in  1797,  he  succeeded  him  as 
leading  engineer  in  Cornish  mining.  Ho  married  the  same 
year.  His  earliest  invention  of  importance  was  his  improved 
plunger  pok  pump  (1797),  which  has  superseded  all  others 
for  deep  mining.  In  1798  he  applied  the  piinciplo  of 
the  plunger  pole  pump  to  tho  construction  of  tbe  water- 
pressure  engine,  which  he  subsequently  improved  in  various 
ways.  About  this  time  he  also  perfected  a  high-pre&surc 
non-conducting  steam-engine,  which  became  a  successful 
rival  of  tha  low-pressuro  steam-vacuum  engine  of  Watt. 
At  an  early  period  he  had  begun  experiments  in  the  con- 
struction of  locomotives,  and  a  model  constructed  by  him 
before  1500  is  now  in  the  South  Kensington  Museum.  On 
Christmas  evrj  1801  his  common  road  locomotive  carried 
the  first  lead  of  passengers  ever  conveyed  by  steam,  and  on 
21th  March  1802  ho  and  Andrew  Vivian  applied  for  a 
patent  for  steam  -engines  in  propelling  carriages.  In  1803 
his  locomotive  wa*  run  in  tho  streets  of  London,  from 
Leather  Lane  by  Gray's  Ion  Lane  and  along  Oxford  Street 
to  Paddington,  the  return  journey  being  made  by  Islington. 
The  cost  was,  however,  found  too  great,  and  his  thoughts 
were  now  directed  to  tho  construction  of  a  steam  loco- 
motive for  tramways,  with  such  success  that  in  February 
1804  he  worked  a  tramroad  locomotive  in  Wales,  running 
with  facility  up  and  down  inclines  of  1  in  50.  In  1808 
he  constructed  a  circular  railway  in  London  near  Euston 
Square,  on  which  the  public  were  carried  at  the  rate  of 
twelve  or  fifteen  miles  an  hour  round  curves  of  50  or  100 
feet  radius.  The  ideas  of  Trevithick  were  successfully 
developed  by  Stephenson  so  as  to  revolutionize  the  system 
of  modern  travelling,  but  Trevithick  had  made  consider- 
able progress  towards  this  before  Stephenson  had  begun 
his  experiments.  Trevithick  applied  his  high-pressure 
engine  with  great  success  to  rock  boring  and  breaking,  as 
well  as  to  dredging.  In  1806  he  entered  into  a  twenty- 
one  years'  engagement  with  tho  board  of  Trinity  House, 
London,  to  lift  ballast  from  tbe  bottom  of  the  Thames,  at 
the  rata  of  500,000  tons  a  year,  for  a  payment  of  6d.  a 
ton.  The  following  year  he  was  appointed  along  with 
Vazie  to  execute  the  Thames  driftway,  but  the  work  was 
abandoned  owing  to  disputes  about  payment  when  unex- 
pected difficulties  bad  occurred.  Ho  then  set  up  work- 
shops at  72  Fore  Street,  Limehousc,  for  the  construction  of 
iron  tanks  and  buoys  and  model  iron  ships.  He  was  tho 
first  to  recognize  the  importance  of  iron  in  the  construction 
of  large  ships,  and  in  various  ways  his  ideas  have  oho 
influenced  the  construction  of  steamboats.  In.  the  appli- 
cation of  steam  to  agriculture  the  name  of  Trevithick 
occupies  one  of  the  chief  places.  A  high-pressure  steam 
threshing  engine  was  erected  by  him  in  1812  at  Trewithen, 
the  property  of  Sir  Charles  Hawkins,  while,  in  tbe  same 
year,  in  a  letter  to  the  Board  of  Agriculture,  he  stated  hi* 
belief  that  every  part  of  agriculture  might  be  performed 
by  steam,  and  that  such  a  use  of  the-  steam-engine  would 
"double  the  population  of  tbe  kingdom  and  make  our 
markets  the  cheapest  in  tbe  world."  In  1814  he  entered 
on  on  agreement  for  the  construction  of  engines  for  the 
Peruvian  mines,  and  to  superintend  their  working  removed 
to  Peru  in  1816.  Thence  be  went  in  1822  to  Costa,  Rica. 
He  returned  to  England  in  1827,  and  in  1828  petitioned 
parliament  for  a  reward  for  his  inventions,  but  without 
success.  He  was  equally  unsuccessful  in  his  endeavours 
to  induce  the  lords  commissioners  of  the  Admiralty  to 
afford  him  facilities  for  demonstrating  tho  value  of  certain 
improvements  he  claimed  to  1 
He  died  22d  April  1833. 

See  Lift  of  Hichard  Trtvith 
by  Franks  Trevithick,  C.E..2voh,,  1872. 
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TRIAL,  in  law,  is  the  examination  of.  &  cause  before 
a  court  of  justice.  It  is  the  stage  in  the  cause  next 
liter  Plkading  (q.v.).  Advance  in  legal  development 
ia  generally  marked  by  difference  in  the  mode  of  trial. 
This  was  especially  the  case  in  the  history  of  Jforuan  law, 
and  it  has  been  the  same  in  England  (sae  actios).  Many 
forms  of  trial,  notably  thoso  by  Oi:dej.£,  (■;■•:),  by  wager 
of  battle  or  of  law  (see  Wager),  and  hx  ^rand  tu>sue,  have 
-<scome  obsolete,  acd  new  forma  liL.ve  been  created  by 
legislation  in  order  to  meet  altered  circumstances  of  society 
Up  to  a  very  rcxat  date  the  tendency  ot  t^e  Roman  and 
English  systems  was  in  opposite  directions.  Ja  the  former 
5tid  in  systems  founded  on  it,  such  as  the  Scotch,  trial  by 
tie  judge  became  the  rule,  iu  the  latter  trial  by  judge 
and  jury.  But  the  J  udicature  and  Summary  Jurisdiction 
Acts  have  recently  made  considerable  innovations  upon  the 
old  common-law  right  to  trial  by  Jury  (q.v.)  or  per  pais, 
a  it  was  &!<o  called.  Th«,  modes  of  trial  in  England  aro 
very  numerous,  as  to  a  certain  extent  each  Court  (q.v.) 
his  its  own  procedure.  Certain  broad  rules  of  justice  are 
observed  by  all  courts,  such  as  that  both  Bides  are  to  be 
Kurd,  or  to  have  an  opportunity  of  being  heard,  before 
-Lci-ion,  and  that  (unless  in  very  exceptional  cases)  the 
trial  is  to  be  in  public. 

Fur  purposes  of  convci.ioijce  rather  tlian  as  a  acior.tific  division 
t;wls  nuy  bo  divided  into  civil  and  ejuuinal.    An  ordinary  trial 
ii  a  civil  case  may  be  either  in  a  ronrt  of  appellate  jurisdiction  (in 
which  ease  it  is  perhaps  more  properly  called  a  hearing),  in  the 
High  Court  of  Justice  before  a  judge  or  referee,  or  in  an  inferior 
court    Wh*re  the  trial  u  in  a  court  of  first  instance,  it  may  be 
tithir  with  or  without  a  jury.    In  Chancery  and  Admiralty  pro- 
reetuugs  a  jury  is  cot  used,  and  the  right  to  a  jury  in  tho  Queen's 
Bench  Division  hat  been  considerably  restricted  by  the  Rules  of 
tho  Supreme  Court,  1883,  Order  xxxvi.    Before  these  nilta  either 
party  had  an  absolute  right  to  have  issues  of  fact  in  an  action  in 
that  division  tried  by  jury.   Now,  unless  In  certain  actions,  mainly 
of  tort,  in  which  a  jury  is  as  of  right,  a  jury  can  only  be  obtained 
by  application  of  a  party  to  tho  action,  subject  to  the  powor  of  the 
court  to  direct  trial  withont  a  jury  of  any  issue  requiring  prolonged 
examination  of  documents  or  accounts  or  scientific  or  locil  investi- 
gation.- The  question  of'VENUB  {q.v.)  in  civil  actions  Las  ceased  to 
of  importance  siuca  the  Judicature  Acta.    Moat  courts  are  en- 
titled in  propor  cases  to  tho  assistance  of  assessors.     Trial  with 
a«es«or»  is  in  frequent  use  in  the  Admiralty  Division.     A  trial 
whother  by  jury  or  not  may  bo  by  affidavit  or  on  vim  roe*  evidence. 
.")«  latter  is  the  rule  whero  tho  trial  is  by  jury.   In  a  eouuty  court 
»  j-iry  of  five  in  allowed  in  certain  cases  on  application.    In  other 
inferior  courts  of  local  jurisdiction  a  jury  is  sometimes  the  rule,  as 
in  the  (London)  Lord  Mayor's  Court,  sometimes  tot,  as  in  tho 
ChanceDor's  Court  at  Oxford  or  Cambridge.    In  criminal  cases  the 
trial  ia  by  jury,  except  where  a  court  ot  Summary  Jurisdiction 
(/.u)  ia  empowered  t&  try  offences  of  a  comparatively  unimportant 
nature.    The  ri^ht  to  trul  by  due  process  of  law  beforfe  condemna- 
tion ia  secured  to  the  subject  by  sec.  29  of  Magna  Charts.    A  new 
trial  may  b«  ordered  in  civil  actions  and  in  misdemeanours  (in  the 
^  t  .«r  c&so  only  after  conviction  of  the  defendant)  on  various  grounds, 
i'..-:  meet  tuual  of  which  are  misdirection  by  the  judge,  improper  ad- 
i.i<don  or  rejection  of  evidence,  and  tho  fiuding  of  a  verdict  against 
th  'i  weight  of  evidence.    In  actions  in  tho  High  Court  new  trials 
*re  leas  liberally  granted  tban  was  the  case  before  the  Judicature 
.'-j:s,  Order  xxxix.  cousidorably  restricting  the  right.   An  applica- 
tion for  a  new  trial  of  an  action  is  no  longer  made  by  ex  parte 
notion  in  the  first  instance,  as  was  the  course  before  1683,  but 
jpon  notice  of  motion.    Besides  the  ordinary  modes  of  trial,  there 
are  ethers  of  an  exceptional  nature  or  of  rare  occurrence.    In  a 
!  Lai  by  arbitration,  the  tribunal  is  chosen  by  the  parties  themselves, 
i  A  they  are  not  entitled  to  object  to  the  trial  as  couductcd  by  the 
■  r '  itrator  as  long  as  it  conforms  to  rules  of  ordinary  justice.  Peers 
m  tried  for  treason  or  felony  before  the  House  of  Lords,  or  the 
court  of  the  Lord  High  Steward  if  tho  trial  takes  place  during  the 
t"  ess  of  parliament.     A  trial  at  bar — a  survival  of  the  universal 
modo  of  trial  before  the  writ  of  Nisi  Pruts  {q.v.)  was  given  by  the 
imitate  of  Westminster  the  Second — takes  place  before  three  or 
fu  si  judges  of  the  Queen's  Bench  Division,  and  is  in  use  as  of  right 
u  ticro  the  crown  is  interested  in  the  litigation,  or  at  the  discretion 
v!'  Lhe  court  in  other  cases  where  questions  of  unusual  importance 
<  f  difficulty  are  raised.  The  trial  of  a  petition  of  right  (see  Petition, 
vol  xviiL  P-  705)  is  now  assimilated  to  that  in  civil  actions.  Trials 
:  7  record,  oy  certificate,  and  by  inspection,  though  not  expressly 
abolished,  app*ar  to  have  become  obsolete, 
ia  still  a  right  of  the  House  of 


exercised.  Cou?t-Maiitiai  (q.v.)  is  ths  mode  of  trial  for  offunces 
committed  by  pei-»o»s  in  the  naval  or  military  service  of  tho  crown. 

In  Scotland  and  the  United  States  trials  aro  either  with  or  with- 
out a  jury.  Th«  most  usnal  trials  in  Scotland  ore  those  before  * 
judge  of  the  Court  of  Section  or  the  High  Court  of  Justiciary  or 
in  a  sheriff  court.  In  the  United  States  trials  are  cither  in  a  United 
States  or  a  Sute  court ;  in  the  latter  case  they  arc  rcguUtti  by 
State  J  - 


te.  Impeachment-  {q.v.) 
but  has  not  recently  been 


TBIBONIAN,  tho  famous  jurist  and  minister  of  Justi- 
nian, was  born  iu  Pamphylia  in  the  latter  part  of  the  3  th 
century.  Adopting  the  professiou  of  &n  advocate,  he 
came  to  Constantinople  and  practised  in  the  prefcctural 
courts  there,  reaching  such  eminence  as  to  attract  the 
notice  of  the  emperor  Justinian,  who  appointed  him  in 
528  one  of  tho  teu  commissioners  directed  to  prepare  the 
first  Codex  of  imperial  constitutions.  In  the  edict  creat- 
ing this  commission  (known  as  litre  Qux)  Tribonian  is 
named  sixth,  and  is  calkd  "  virum  magnificum,  magistcria 
dignitate  inter  agentes  decoratum"  (see  Hmc  Qua  and 
Sutnma  Kfipublicst,  prefixed  to  the  Codex).  When  tho 
corarai&aion  of  sixteen  eminent  lawyers  was  created  in 
530  for  the  far  moro  laborious  and  difficult  duty  of  com- 
piling a  collection  of  extracts  from  the  writings  of  the  great 
jurists  of  the  earlier  empiro,  Tribonian  was  made  presi- 
dent and  no  doubt  general  director  of  this  board.  He  had 
already  been  raised  to  tho  office  of  qusestor,  which  at  that 
time  was  a  sort  of  ministry  of  law  and  justice,  its  holder 
being  the  assessor  of  tho  emperor  and  hi3  organ  for  judi- 
cial purposes,  something  like  the  English  lord  chancellor 
of  the  later  Middle  Ages.  The  instructions  given  to  theso 
sixteen  commissioners  may  be  found  in  the  constitution 
Deo  Auetore  (Cod.,  L  17,  1),  and  the  method  in  which  the 
work  was  dealt  with  in  the  constitution  Tanta  (Cod.,  i.  17, 
2),  great  praise  being  awarded  to  Tribonian,  who  is  therein 
called  ex-qiuestor  and  ex-consul,  and  also  as  magister  offici- 
orum.  This  last  constitution  was  issued  in  December  533, 
when  the  Digett  was  promulgated  as  a  law-book.  During 
the  progreiM  of  the  work,  in  January  532,  there  broke 
out  in  Constantinople  a  disturbance  in  the  hippodrome, 
which  Bpeedily  turned  to  a  terrible  insurrection,  that  which 
goes  in  history  by  the  name  of  Nika,  the  watchword  of 
the  insurgents.  Tribonian  was  accused  of  having  pros- 
tituted his  office  for  the  purposes  of  gain,  and  tho  mob 
searched  for  him  to  put  him  to  death  (Procop.,  Pert.,  L 
24-26).  Justinian,  yielding  for  the  moment,  removed 
him  from  office,  and  appointed  a  certain  Basilides  in  his 
place.  After  the  suppression  of  the  insurrection  the  work 
of  codification  was  resumed.  A  little  earlier  than  tha 
publication  of  the  Digett,  or  Pandextt,  there  had  been 
published  another  but  much  smaller  law-book,  the  Intti- 
tutet,  prepared  undef  Justinian's  orders  by  Tribonian,  with 
Theophilus  and  Dorotheus,  professors  of  law  (see  Preface 
to  Intttivtet).  About  the  same  time  the  emperor  placed 
Tribonian  at  the  head  of  a  fourth  commission,  consisting 
of  himself  as  chief  and  four  others, — Dorotheus,  professor 
at  Beyrut,  and  three  practising  advocates,  who  were  directed 
to  revise  and  re-edit  the  first  Codex  of  imperial  constitu- 
tions. The  new  Codex  was  published  in  November  534  (sea 
constitution  Cordi  Nobit  prefixed  to  the  Co<fer).  With  it 
Tribonian's  work  of  codification  was  completed.  But  he 
remained  Justinian's  chief  legal  minister.  He  was  re- 
instated as  qusestor  some  time  after  534  (Procop.,  Pert.,  i. 
25 ;  Anecd.,  20),  and  seems  to  have  held  the  office  as  long 
as  he  lived.  He  was  evidently  the  prime  mover  in  the 
various  changes  effected  in  the  law  by  the  novels  of  JuBti- 
nian  (Novell*  Conttitutionea),  which  became  much  leas 
frequent  and  less  important  after  death  had  removed  the 
great  jurist.  The  date  "of  his  death  has  been  variously 
assigned  to  545,  546,  and  547.  Procopiua  says  (Anecd., 
20)  that,  although  he  left  a  son  and  many  grandchlldrsv, 
Justinian  confiscated  part  of  the  inheritance. 
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The  above  facto,  which  are  all  that  we  know  al 
rest  on  the  authority  of  hia  contemporary  Procopiua  and  of  too 
various  imperial  eonatitutiona  already  cited.  There  are,  however, 
two  articles  in  the  Lexicon,  of  Suidaa  under  the  name  "Tribonianos." 
They  appear  to  be  different  articles,  purporting  to  refer  to  different 
persons,  and  have  been  generally  so  received  by  the  editors  of 
Suidaa  and  by  modern  legal  historians  Some  authorities,  how- 
ever, as  for  instance  Gibbon,  have  supposed  them  to  refer  to  the 
same  person.  The  first  article  is  unquestionably  meant  for  the 
jurist.  It  is  based  on  Procopiua,  whose  very  words  are  to  some 
extent  copied,  and  indeed  it  adds  nothing  to, what  the  latter  tells 
us,  except  the  statement  that  Tribonian  was  the  son  of  Macedonianus, 
was  iwi  eunry&pur  tCiw  vwipxw,  and  was  a  heathen  and  atheist, 
wholly  averse  to  the  Christian  faith.  The  second  articlo  says  that 
tho  Tribonian  to  whom  it  refers  was  of  Side  (in  Pamphylia),  was 
also  iri  SiK-rfipur  tuv  Cndpxui',  was  a  man  of  learning,  and  wrote 
various  books,  among  which  are  mentioned  certain  astronomical 
treatises,  a  dialogue  On  Happinctt,  and  two  addresses  to  Justinian. 
None  of  these  books  relate  to  law ;  and  the  better  opinion  seems  to 
be  that  there  were  two  Triboni&ns,  apparently  contemporaries, 
though  possibly  some  of  the  attributes  of  tho  jurist  have  been,  by 
a  mistake  of  the  compilers  or  transcribers  of  the  Lexicon  of  Suidaa, 
extended  to  the  man  of  letters  of  the  same  name. 

The  character  which  Procopiua  gives  to  the  jurist,  even  if  touched 
by  personal  spite,  is  entitled  to  some  credence,  because  it  is  con- 
tained in  tho  Histories  and  not  in  tho  scandalous  and  secret 
Anecdota.  It  is  as  follows : — "  Tribonian  was  a  man  of  great 
natural  powers,  and  had  attained  as  high  a  culture  as  any  one  of 
his  time ;  but  he  was  greedy  of  money,  capable  of  selling  justice 
(or  gain,  and  every  day  he  repealed  or  enacted  some  law  at  the 
instance  of  people  who  purchased  this  from  him  according  to  their 
•overa!  needs.  ...  He  was  pleasant  in  manner  and  generally  agree- 
able, and  able,  by  the  abundance  of  his  accomplishments  to  cast  into 
the  shade  his  faults  of  avarice"  (Pen.,  i.  24,  251.  In  the  Anecdota 
Procopiua  adds  as  an  illustration  of  Justinian  s  vanity  the  story 
that  he  took  in  good  faith  an  observation  mado  to  him  by  Tribonian 
while  sitting  as  assessor,  that  ho  (Tribonian)  greatly  feared  that 
the  emperor  might  some  day,  on  account  of  his  piety,  be  suddenly 
carried  up  into  heaven.  This  agrees  with  the  character  for  flattery 
which  the  minister  seems  to  have  enjoyed.  Tho  charge  of  heathenism 
we  find  in  Suidaa  is  probable  enough  ;  that  is  to  say,  Tribonian  may 
well  have  been  a  crypto-pagan,  like  many  other  eminent  courtiers 
and  litterateurs  of  tho  time  (including  Procopiua  himself),  a  person 
who,'  while  professing  Christisnity,  was  at  least  indifferent  to  its 
dogmas  and  rites,  cherishing  a  aeutimental  recollection  of  the  older 
and  more  glorious  days  of  the  empire. 

In  modern  times  Tribonian  has  been,  as  the  master  workman  of 
Justinian's  codification  and  legislation,  charged  with  three  offences, 
— bad  Latinity,  a  defective  arrangement  of  the  legal  matter  in  the 
Code  and  Digest,  and  a  too  free  handling  of  the  extracts  from  the 
older  jurists  included  in  tho  latter  compilation.  The  first  of  these 
charges  cannot  be  doniod  ;  but  it  is  hard  to  see  why  a  lawyer  of  the 
6th  century,  himself  born  in  a  Greek-speaking  part  of  the  empire, 
should  be  expected  to  write  Latin  as  pure  as  that  of  the  age  of 
Cicero,  or  oven  of  the  age  of  Gain*  and  the  Antoninea.  To  the 
second  charge  also  a  plea  of  guilty  must  be  entered.  The  Code 
and  Digest  are  badly  arranged  according  to  our  notions  of  scientific 
arrangement.  These,  however,  are  modern  notions.  The  ancients 
generally  cared  but  lit  tle  for  what  we  call  a  philosophic  distribu- 
tion of  topics,  and  Tribonian  seems  to  have  merely  followed  the 
order  of  the  Perpetual  Edict  which  custom  had  already  established, 
and  from  which  custom  would  perhaps. have  refused  to  permit  him 
to  depart.  Ho  may  more  fairly  be  blamed  for  not  having  arranged 
the  extracts  in  each  titlo  of  tho  Digest  according  to  some  rational 
principle ;  for  this  would  have  been  easy,  and  would  have  Bpared 
much  trouble  to  students  and  practitioners  ever  since.  As  to  the 
third  complaint,  that  the  compilers  of  the  Digest  altered  the  ex- 
tracts they  collected,  cutting  out  and  inserting  words  and  scnteuccs 
at  their  own  pleasure,  this  was  a  process  absolutely  necessary  ac- 
cording to  the  instructions  given  them,  which  were  to  prepare  a 
compilation  representing  the  existing  law,  and  to  be  used  for  the 
actual  administration  of  justice  in  tin  tribunals.  The  so-called 
EmbUmata  (insertions)  of  Tribonian  wcro  therefore  indispensable, 
though,  of  course,  we  cannot  say  whether  they  were  always  mado  in 
the  best  way.  Upon  the  whole  subject  of  the  codification  and  legis- 
lation in  which  Tribonian  boro  a  part,  *co  Justinian. 

Tribonian,  from  tho  little  we  know  of  him,  would  aeem  to  have 
been  a  remarkable  man,  and  in  the  front  rank  of  the  great  ones  of 
his  time.  _  There  is  nothing  to  show  that  he  was  a  profound  and 
philosophical  jurist,  like  Papiuian  or  Ulpian.  But  he  was  an 
energetic  clear-hoaded  man,  of  great  practical  force  and  skill,  cul- 
tivated, accomplished,  agreeable,  flexible,  possibly  unscrupulous, 
just  the  sort  or  person  whom  a  restless  despot  like  Justinian  finds 
useful.  His  interest  in  legal  leaning  is  proved  by  tho  fact  that 
he  had  collected  a  vast  legal  library,  which  the  compilers  of  the 
Dxyest  found  valuable  (sr»c  conBt  Tanta). 

Ttw  usual  criuci.m,  on  Tribonian  msv  be  found  in  tfa«  AM-Tnl<mia*M 


(1MT)  or  Fraaets  Hotman,  the  aim  of  which  Is  shown  by  Its  altsroattw  UtW>; 
«&f«*  iiseurm  ta  evo  JuriiyruJnUm  IrUxjAkintm  tttrUUas  it  Itgun  jn/rtamn 
ualUiUui  iiAltfiir ;  and  an  answer  to  tbarn  m  J.  P.  von  Ludewlg,  Vita  Jut- 
Hniaal  H  TkteJorm,  me  xm  TVitaafaai.  (J.  BR.)  « 

TRIBUNE  (tribuntu).  was.  a  name  assigned  to  officers 
of  several  different  descriptions  in  the  constitution'  of 
ancient  Rome.  The  connexion  of  the  word  with  tribus} 
"  tribe,"  is  obvious.  The  original  tribunes  were  no  doubt 
the  commanders  of  tho  several  contingents  of  cavalry  and 
infantry  which  were  supplied  to  the  Roman  army  by  the 
early  gentilician  tribes, — the  Ramnes,  the  Tities,  and  the 
Luceres.  In  the  historical  period  the  infantry  in  each 
legion  were  commanded  by  six  tribunes,  and  the  number 
six  is  probably  to  be  traced  to  tho  doubling  of  the  three 
tribes  by  the  incorporation  of  the  new  elements  which 
received  the  names  of  Ham  tut  secundi,  Tities  secundi, 
Luceres  tecundi.  The  tribuni  celerum  or  commanders  of 
the  cavalry  no  longer  existed  in  the  later  times  of  the 
republic,  having  died  out  with  the  decay  of  the  genuine 
Roman  cavalry.1  So  long  as  the  monarchy  lasted  these 
tribunes  were  doubtless  nominated  by  the  commander-in- 
chief,  the  king ;  and  the  nomination  passed  over  on  the 
establishment  of  the  republic  to  his  successors,  the  consuls. 
But,  as  the  army  increased,  tho  popular  assembly  insisted 
on  having  a  voice  in  the  appointments,  and  from  362  B.C. 
six  tribunes  were  annually  nominated  by  popular  vote, 
while  in  311  the  number  was  raised  to  sixteen,  and  in  207 
to  twenty-four,  at  which  figure  it  remained.  The  tribunes 
thus  elected  ranked  as  magistrates  of  the  Roman  people, 
and  were  designated  tribuni  militum  a  populo,  while  those 
who  owed  their  office  to  the  consuls  bore  the  curious  title 
of  tribuni  rvfuli.    The  rights  of  the  assembly  passed  on  to 


the  emperors,  and  "the  military  tribunes  of  Augustus' 
were  still  contrasted  with  those  nominated  in  tho  camp  by 
the  actual  commanders/  Tho  obscuro  designation  tribunus 
mrarius,  "  tribune  of  the  treasury,"  had  also,  in  all  prob- 
ability, a  connexion  with  the  early  organization  of  the 
army.  The  officer  thus  designated  was  at  any  rate  the 
paymaster  of  the  troops,  and  the  soldier  who  was  defrauded 
of  his  pay  was  allowed  to  exact  it  from  this  tribuno  by  a 
very  summary  process.  There  was  still  another  and  im- 
portant class  of  tribunes  who  owed  their  existence  to  the 
army.  Iff  tho  long  struggle  between  „  the  patrician  and 
plebeian  sections  of  the  population,  the  first  distinctions 
in  the  public  service  to  which  the  plebeians  forced  their 
way  were  military,  and  the  contest  for  admission  to  the 
consulate  was  in  large  part  a  contest  for  admission  to  the 
supreme  command  of  the  national  forces.  In  445  B.C.,  the 
year  in  which  mixed  marriages  of  patricians  and  plebeians 
were  for  the  first  time  permitted,  power  was  given  to  tho 
senate  (then  wholly  patrician)  of  determining  from  year 
to  year  whether  consuls  or  military  tribunes  with  consukr 
authority  (tribuni  militarts  consulari  pottstaU  or  imperio) 
should  be  appointed.  But,  even  when  tho  senate  decided 
in  favour  of  electing  tribunes,  no  election  was  valid  without 
the  express  sanction  of  tho  senate  superadded  to  the  vote; 
of  the  centuriate  assembly.  If  it  happened  to  be  too  in- 
vidious for  the  Benate  Openly  to  cancel  the  election,  it  was 
possible  for  the  patricianB  "to  obtain  a  decision  from  the 
sacred  authorities  to  the  effect  that  some  religious  practice 
had  not  been  duly  observed,  and  that  in  consequence  the 
appointment  was  invalid.  According  to  tradition,  recourse 
was  had  to  this  device  at  the  first  election,  a  plebeian 
having  been  successful.  Forty-five  years  elapsed  after  the 
creation  of  the  office  before  any  plebeian  was  permitted  to 
fill  it,  and  it  was  held  by  very  few  down  to  the  time  at 
which  it  was  abolished  (367  b.ci)  and  the  plebeians 
fully  admitted  to  the  consulate.    The  number  of 


1  In  the  legends  of  the  foundation  of  the  republic  Brutus  is  repre- 
sented ss  having  exercised  authority,  when  tho  king  was  banished, 

merely  by  virtue  of  holding  the  office  of  triiunu,  eeterum. 
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tribunes  elected  on  each  occasion  varied  from  three  to  six ; 
there  was  no  year  without  a  patrician,  and  to  the  patrician 
members  were  probably  confined  the  most  highly  esteemed 
duties,  those  relating  to  the  administration  of  the  law 
and  to  religion. 

But  by  far  the  most  important  tribunes  who  ever  existed 
in  the  Roman  community  were  the  tribunes  of  the  com- 
mons (tribuni  pUbu).   These,  as  has  been  explained  in 
Rokx  (voL  xx.  p.  736  *?.),  were  the  most  characteristic 
outcome  of  the  long  struggle  between  the  two  orders,  the 
patrician  and  the  plebeian.    When  in  494  B.c.  the  plebeian 
legionaries  met  on  the  Sacred  Mount  and  bound  themselves 
to  stand  by  each  other  to  the  end,  it  was  determined  that 
the  plebeians  should  by  themselves  annually  appoint  ex- 
ecutive officers  to  stand  over  against  the  patrician  officers, 
— two  tribunes  (the  very  name  commemorated  the  military 
nature  of  the  revolt)  to  confront  the  two  consuls,  and  two 
helpers  called  tediles  to  balance  the  two  patrician  helpers, 
the  quaestors.   The  name  sedile  is  obviously  connected  with 
ttda,  "  a  temple,"  and  is  an  indication  of  the  fact  that  there 
was  a  religious  core  to  the  insurrection,  just  as  there  was 
a  religious  core  to  the  patrician  opposition.    The  temple  of 
Diana  and  Ceres  on  the  Aventine  Hill  became  for  a  time 
to  the  plebeians  what  the  temple  of  Saturn  was  to  the 
patricians, — their  official  centre  and  their  record  office. 
The  insurgent  leaders  also  pressed  religion  into  their 
service  in  another  way.    The  masses  assembled  on  the 
Sacred  Mount  bound  themselves  by  a  solemn  oath  to  re- 
gard the  persona  of  their  tribunes  and  asdiles  as  inviolable, 
and  to  treat  as  forfeited  to  Diana  and  Ceres  the  lives  and 
property  .of  those  who  offered  them  insult.    That  this 
purely  plebeian  oath  was  the  real  ultimate  basis  of  the 
sanctity  which  attached  to  the  tribunate  during  the  whole 
time  of  its  existence  can  hardly  be  believed,  though  this 
view  has  had  powerful  support  both  in  ancient  and  in  recent 
times.    The  revolution  must  have  ended  in  something 
which  was  deemed  by  both  the  contending  bodies  to  be  a 
binding  compact,  although  the  lapse  of  time  has  blotted 
oat  its  terms.   The  historian  Dionysius  may  have  been 
only  technically  wrong  in  supposing  that  peace  was  con- 
cluded between  the  two  parties  by  the  fetial  priests,  with 
the  forms  adopted  by  Rome  in  making  treaties  with  a 
foreign  state.   If  this  were  fact,  the  "sacrosanctity"  of  the 
tribunes  would  be  adequately  explained,  because  all  such 
formal  faedera  were  "sacrosanct"   But,  notwithstanding 
thai  the  plebeians  may  safely  be  assumed  to  have  been 
conscious  of  having  to  a  large  extent  sprung  from  another 
race  than  the  patricians  and  their  retainers,  it  is  not  likely 
that  the  feeling  was  sufficiently  strong  to  permit  of  the 
compact  taking  the  form  of  a  treaty  between  alien  powers. 
Yet  there  must  have  been  a  formal  acceptance  by  the 
patricians  of  the  plebeian  conditions ;  and  most  probably 
the  oath  which  was  first  sworn  by  the  insurgents  was  after- 
wards taken  by  the  whole  community,  and  the  "sacro- 
sanctity" of  the  plebeian  officials  became  a  part  of  the 
constitution.    There  must  also  have  been  some  constitu- 
tional definition  of  the  powers  of  the  tribunes.  These 
rested  at  first  on  an  extension  of  the  power  of  veto  which 
the  republic  had  introduced.   Just  as  one  consul  could 
annul  an  act  or  order  of  his  colleague,  so  a  tribuno  could 
annul  an  act  or  order  of  a  consul,  or  of  any  officer  inferior 
to  him.    There  was  no  doubt  a  vague  understanding  that 
only  acts  or  orders  which  sinned  against  the  just  and 
established  practice  of  the  constitution  should  be  annulled, 
and  then  only  in  cases  affecting  definite  individuals.  The 
tribune  was  to  give  his  help  against  illegality  in  concrete 
instances.  ^  The  cases  which  arose  most  commonly  concerned 
the  administration  of  justice  and  the  levying  of  troops. 

Although  the  revolution  of  494  gave  the  tribunes  a  foot- 
hold in  the  constitution,  it  left  them  with  no  very  nVfinir* 


resources  against  breaches  of  compact  by  the  patricians. 
The  traditional  history  of  the  tribunate  from  494  to  451 
B.C.  is  obscure,  and,  so  far  as  details  are  concerned,  nearly 
worthless ;  but  there  is  a  thread  running  through  it  which 
may  well  be  truth.  We  hear  of  attacks  by  patricians  on 
the  newly  won  privileges,  even  of  the  assassination  of  a 
tribune,  and  of  attempts  on  the  part  of  the  plebeians 
to  bring  patrician  offenders  to  justice.  The  assembled 
plebeians  attempt  to  set  up  a  criminal  jurisdiction  for 
their  own  assembly  parallel  to  that  practised  by  the  older 
centuriato  assembly,  in  which  the  nobles  possess  a  pre- 
ponderating influence.  Nay,  more,  the  plebs  attempts 
something  like  legislation ;  it  passes  resolutions  which  it 
hopes  to  force  the  patrician  body  to  accept  as  valid.  As 
to  details,  only  a  few  are  worth  notice.  In  the  first  place, 
the  number  of  tribunes  is  raised  to  ten,  how  we  do  not 
know ;  but  apparently  some  constitutional  recognition  of 
the  increase  is  obtained.  Then  an  alteration  is  made  in 
the  mode  of  election.  As  to  the  original  mode,  the  ancient 
authorities  are  hopelessly  at  variance.  Some  of  them 
gravely  assert  that  the  appointment  lay  with  the  assembly 
of  the  curia) — the  most  ancient  and  certainly  the  most 
patrician  in  Rome,  even  if  we  allow  the  view,  which,  in 
spite  of  great  names,  is  more  than  doubtful — that  the 
plebeians  were  members  of  it  at  any  time  when  it  still 
possessed  political  importance.  The  opinion  of  Mommsen 
about  the  method  of  election  is  more  plausible  than  the 
others.  It  was  in  accordance  with  the  Roman  spirit  of 
order  that  the  tribunes,  in  summoning  their  assemblies, 
should  not  ask  the  plebeians  to  come  en  mam  as  individuals, 
and  vote  by  heads,  but  should  organize  their  supporters  in 
bands.  The  curia  was  certainly  a  territorial  district,  and 
the  tribunes  may  have  originally  used  it  as  the  basis  of 
their  organization.  If  tribunes  were  elected  by  plebeians 
massed  curiatim,  such  a  meeting  would  easily  be  mistaken 
in  later  times  for  the  comitia  curiata.  At  any  rate,  a 
change  was  introduced  in  471  by  the  Publilian  Law  of 
Volero,  which  directed  that  the  tribunes  should  be  chosen 
in  an  assembly  organized  on  the  basis  of  the  Servian  or 
local  tribe,  instead  of  the  curia.  This  assembly  was  the 
germ  of  the  comitia  tribvta.  The  question  by  what  authority 
the  Law  of  Yolero  was  sanctioned  is  difficult  to  answer. 
Possibly  the  law  was  a  mere  resolution  of  the  plebeians 
with  which  the  patricians  did  not  interfere,  because  they 
did  not  consider  that  the  mode  of  election  was  any  concern 
of  theirs.  In  the  first  period  of  the  tribunate  the  tribunes 
almost  certainly  agitated  to  obtain  for  their  supporters  a 
share  in  the  benefits  of  the  state  domain.  And,  whatever 
view  may  be  taken  of  the  movement  which  led  to  the 
decemvirate,  an  important  element  in  it  was  of  a  certainty 
the  agitatiou  carried  on  by  the  tribunes  for  the  reduction 
of  tho  law  of  Rome  to  a  written  code.  Until  they  obtained 
this,  it  was  impossible  for  them  effectually  to  protect  those 
who  appealed  against  harsh  treatment  by  the  consuls  in 
their  capacity  of  judges. 

During  the  decemvirate  the  tribunate  was  in  abeyance.  It  was 
called  Into  life  again  by  the  revolution  of  449,  which  gavo  the 
tribunes  a  considerably  stronger  position.  Their  personal  privi- 
leges and  thoso  of  the  a>diles  were  renewed,  while  sacrosanctity  was 
attached  to  •  body  of  men  called  judicts  decemviri,  who  seem  to 
have  been  the  legal  assistants  of  the  tribunes.  The  road  wh»  opened 
up  to  valid  legislation  by  the  tribunes  through  the  assembly  of  the 
tribes,  but  in  this  respect  they  were  submitted  to  the  control  of  the 
Benate.  Ths  growth  of  the  influence  of  the  tribe  assembly  over 
legislation  belongs  rather  to  the  history  of  tho  Comitia  (q.v.)  than 
to  that  of  the  tribunate.  After  the  Hortensian  Law  of  287  B.C.  down 
to  the  end  of  the  republic-  nearly  all  the  legislation  of  Rome  was 
in  the  hands  of  the  tribunes.  The  details  of  tho  history  of  the 
tribunate  in  its  second  period,  from  449  to  367  nc,  are  hardly  less 
objure  than  thoje  which  belong  to  tho  earlier  time.  There  was, 
however,  on  the  whole,  undoubtedly  an  advance  in  dignity  and 
importance.  Gradually  a  right  was  acquired  of  watching  and  inter- 
fering with  the  proceedings  of  the  senate,  and  oven  with  legislation. 
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Whether  the  absolute  right  of  veto  had  been  achieved  before  887  I 
niay  well  bo  doubted,  liut  tho  original  atu-i/iuin,  or  right  of  pro- 
tecting individuals,  was,  during  this  period,  undergoing  a  very 
romaiksbie  expansion.  From  lorbidding  a  »ingle  act  of  a  magis- 
trate in  rotation  to  a  single  person,  tho  tribune*  advanced  to  for- 
bidding by  anticipation  all  acta  of  a  certain  class,  whoever  the 
persons  affected  by  them  might  prove  to  1*.  It  therefore  becauio 
osclesa  for  the  *cnat9  or  the  conutiu  to  pass  ordinance;  if  a  tribune 
was  ready  to  lorbid  the  magistrates  to  carry  them  out.  Ultimate  li- 
the mere  au.-.ouncement  of  such  an.  intention  by  a  tribune  w*t 
sufficient  to  causo  the  obnoxious  project  to  dron  :  that  Is  to  say,  the 
tribunes  acquired  a  right  to  stop  all  business  both  in  the  delibera- 
tive assembly,  tho  senate,  and'  in  the  legislative  assemblies,  trio 
coniUia,  Tho  technical  name  for  this  right  of  veto  is  uxlrrwio. 
To  what  extent  the  tribune*  during  tho  time  from  419  to  807  took 
port  in  criminal  prosecutions  is  matter  of  doubt.  The  XII.  Tables 
had  settled  that  offenders  could  only  be  punished  in  person  by  the 
centuries,  bnt  tradition  speaks  of  prosecution*  by  tribunes  before 
the  tribes  where  the  penalty  sought  was  pecuniary.  The  two  main 
objects  of  tho  tribunes,  howover,  at  the  time  of  which  we  are  speak- 
ing wore  tho  opening  of  the  consulate  to  plebeians  and  tho  regula- 
tion of  tho  state  domain  in  the  interests  vf  the  whole  community. 
Bo'h  were  attained  by  tho  Liciaio-Sextian  Laws  of  307. 

Then  a  considerable  change  came  over  tho  tribunate.  From  being 
an  opposition  weapon  it  became  an  important  wheel  in  the  regular 
niicbjie  of  state.  The  senate  became  more  and  more  plebeian,  and 
a  new  body  of  nobility  waa  evolved  which  comprised  both  orders 
in  the  stn.tc.  The  tribunes  at  first  belonged  to  tho  same  notable 
plebeian  families  which  attained  to  the  consulate.  The  old  friction 
between  senate  and  tribunes  disappeared.  It  was  found  that  the 
tribunate  served  to  fill  some  gaps  in  the  constitution,  and  its  power 
was  placed  by  common  consent  on  a  solid  constitutional  Mais. 
From  357  to  131  n.c.  (when  Tiberius  Gracchus  became  tribune)  the 
tribunate  was  for  th»  meet  part  a  mere  organ  of  senatorial  govern- 
ment As  the  change  made  by  the  Gracchi  was  rather  in  the 
practice  than  in  the  theory  of  the  tribunate,  it  will  be  convenient 
at  this  point  to  givo  a  definite  sketch  of  the  condition*  and  privi- 
leges attaching  to  the  ofuco. 

Even  after  the  difference  between  patridan  and  plebeian  birth 
had  oeaacd  to  be  of  much  practical  consequence  in  other  directions, 
the  plebeian  character  was  a  necessity  for  the  tribune.  When  tl.-o 
patricians  P.  Sulpicius  Rufu*  and,  later,  P.  Clodiua  (the  antagonist 
of  Cicero)  desired  to  enter  on  a  demagogic  course,  they  were  com- 
piled to  divert  themselves  of  their  patrician  quality  by  a  peculiar 
legal  proccse.  Even  the  patricians  who  became  no  by  mere  flat  of 
tho  emperors  wcru  oxcludcd  from  tho  tribuncto.  Tho  other  neces- 
sary qualifications  were  for  tho  moot  part  such  as  attached  to  tho 
other  Roman  magistracies, — complete  citizenship,  absence  of  certain 
rendition*  regarded  us  disgraceful,  fulfilment  of  military  duties. 
The  minimum  ago  required  for  tho  office  wis,  as  in  tho  case  of  tiro 
qusestorship,  twenty  seven.  The  tribunate  stood  outside  tho  ro'.rid 
of  magistracies  the  conditions  of  which  were  regulated  by  tho 
YilUan  Law  of  ISO  8.C.  The  election  took  pir.cv  in  a  purely  phibciau 
assembly,  ranged  by  tribes,  nndcr  th  ?  presidency  of  a  tribune 
selected  by  lot.  The  tribune  was  bound  by  law  to  seo  a  complete 
ui-t  of  ten  tribunes  appointee!.  Technically,  th'"  tribnnee  were 
reckoned,  not  as  magistrates  of  tho  Roman  po'.plc,  but  as  magis- 
trates of  the  Roman  plchs  ;  they  therefore  had  no  special  rob  >  of 
office,  no  lirtors,  but  only  messengers  (viaiort 0,  no  official  ch.iir, 
like  the  curnle  scut,  but  only  benches  [mb-vlUa).  Their  right  to 
summon  the  pleti*  together,  whether  for  th-j  piirrKiso  of  listen  i  ; 
t;>  a  speech  (in  which  case  tho  meeting  was  -i  c».  '«>)  r  for  p-.wii.^ 
ordinances  (camltia  trihula.),  was  rvr.de.red  abwl  ;>.•  by  'lie  "hw.i 
Ui.der  sacred  sanction  "  ttt.iys  s.-\  r.i/.is),  whic  h  h  .  t  i  "  ;>  incorpor- 
ated with  the  constitution  on  this  abolition  of  ri.e  d:'cemvir;vt«, 
Th.  right  to  summon  the  senate  ard  to  lay  bufitn::-i  lefore  it  ikj  I 
iij  t::ia-l  toon  after  367,  but  was  eeldost  excelled,  es  trie  tribnae3 
had  sbr.tvtant  means  of  securing  what  they  wauled  by  procure 
appl.ed  to  tiie  ordinary  presidents,  —  the  consuls  »r  the  urban 
pfj.tor.  When  an  iMerrttpium  came  abort  sud  there  wore  no 
"  m.  gistraies  of  the  Roman  people,''  the  pl.l>  i.'.u  tribunes  I  came 
tV.3  proper  president*  of  the  senate-  and  en  iu'.-.oiu  of  ordinary 
stito  business.  At  tho  end  of  the  rq  ..Mi'.-  there  w<  re  intfrtyna 
of  several  months'  duration,  v.l.  n  tho  tribuiv  ,-  held  a  position  of 
mo:o  than  usual  importance.  A  tenure  of  the  triloinato  did  not, 
until  a  comparatively  late  period  (proiwbl.y  alnv.it  tho  time,  of  the 
Second  Puuio  Wa-;,  confer  a  claim  to  a  permanent  scat  iu  the 
aeinte.  The  iat.d:.»!st-s  for  tho  office  were  mainly  young  men  of 
good  fanviry  who  wcie  at  tho  beginning  of  their  political  career, 
but  the  oilico  was  often  filled  by  older  men  of  ambition  who  wers 
strolling  upwards  with  few  advantages.  The  plebeian  m-diks 
■  ry  j'jnp.  after  367  be  ram*  dissociated  from  tho  tribunes  and  as. 
related  with  the  curnle  a-diloa,  so  that  in  the  political  hierarchy 
ticy  really  ranked  higher  than  those  who  were  originally  their 
superior  officer*. 

The  real  kernel  of  tho  tribune's  power  consisted  in  hi*  inter- 
wtrio  or  right  of  annulling  ordinances,  whether  framed  by  the  senate 


U  N  E 

or  proposed  by  a  magistrate  to  luo  comitui,  or  issued  by  a  tuagiatrate 
in  pursuance  of  his  office.  From  307  n.c  down  to  the  time  of  the 
Gracchi  tho  power  of  veto  In  public  matter*  waa  oa  the  whole  uttu 
in  the  interests  of  the  aristocratic  governing  families  to  cheek 
opposition  arising  in  their  own  ranks.  A  recalcitrant  consul  was 
most  readily  brought  to  obedience  by  an  exercise  of  tribr.nician 
power,  lint,  although  modern  readers  of  the  aucicnt  historians 
are  apt  to  carry  away  the  idea  that  tho  tribunato  waa  an  intensely 
political  office,  it  is  safe  to  say  that  the  occasions  on  which  tribunes 
found  it  possiblo  to  piny  s  prominent  part  in  politics  were  extremely 
few,  even  in  the  lato  republic.  On  lh-i  other  hand,  the  tribunes 
found  a  field  for  constant  activity  in  watching  the  administration 
of  justice  and  in  rendering  ansUt&nce  to  those  who  had  received 
harsh  treatment  from  the  magistrates,  Tho  tribunes  were  in  foe: 
primarily  legal  functionaries,  and  constituted  in  a  wav  the  only 
coart  of  appeal  in  republican  Rome.  It  was  to  this  end  that  they 
wore  forbidden  to  pass  a  whole  night  away  from  the  city,  except 
during  the  Latiu  festival  on  the  Alban  Mount,  and  that  they  were 
expected  to  ke*p  their  door*  open  to  suppliaeti  by  sight  aswt  ll 
as  by  day.  They  held  court  r>y  day  In  the  Forum  '.icac  by  the 
Porcian  basilica,  and  frequently  tnade  elaborate  legal  inquiric*  into 
cases  where  their  help  was  sought.  Naturally  this  ordinary  hum- 
drum work  of  the  tribunes  has  left  little  mark  on  the  pages  of  tho 
historians,  but  we  hear  of  it  not  (infrequently  in  Cicero's  speeches 
and  in  other  writings  which  deal  with  legal  matter*.  According  to 
the  general  principle  of  tho  constitution,  magistrates  could  forbid 
tho  act*  of  magistrates  equal  to  or  inferior  to  themselves.  For  this 
purpose  the  tribunes  were  deemed  superior  to  all  other  officers.  If 
a  tribune  exercised  his  veto  no  other  tribune  could  annul  it,  for  the 
veto  could  not  be  itself  vetoed,  bnt  it  was  possible  for  another  tri- 
bune to  protect  a  definite  individual  from  the  consequences  of  dis- 
obedience. Tho  number  of  the  tribunes  (ten)  made  it  always  pos- 
sible that  one  might  baulk  tho  action  of  another,  except  at  times 
when  popular  feeling  was  strongly  roused.  In  any  case  it  was  >  ' 
little  use  for  a  tribune  to  move  in  any  important  matter  unices  he 
had  secured  the  co-operation  or  at  least  the  neutrality  of  alt  his 
colleague*.  The  veto  waa  not,  however,  absolute  in  all  directions. 
In  some  it  was  limited  by  statute :  thus  the  law  passed  by  Gains 
Gracchus  about  tho  consular  provinces  did  not  permit  a  tribune  to 
veto  the  annual  decree  of  the  senate  concerning  then.  When  then* 
was  a  dictator  at  tho  head  of  tho  state,  tho  veto  was  of  no  avail 
against  him.  Ono  of  tho  important  political  functions  of  the  tri- 
bunes was  to  conduct  prosecutions  of  state  offenders,  particularly 
ex-magislratve.  These  prosecutions  bcpin  with  a  sentence  pro- 
nounced by  the  trfnuno  upon  tho  culprit,  whereupon,  exercising  the 
right  given  him  by  the  XII.  Tables  the  culprit  appealed.  If  the 
tribuiu-  sought  to  inflict  r.uj'Uhmeut  on  the  culprit's  person,  the 
appeal  was  to  the  assembly  of  the  centuries  ;  if  be  wished  for  a 
large-  fiie,  the  appeal  was  to  the  uumn.hly  of  the  tribe*.  As  tie 
tribune  had  no  right  to  summon  the  centuries,  he  had  to  obtain  the 
nc;ci.sary  meetings  through  the  urban  prwtor.  In  the  other  event 
ho  himself  called  to;  ,tb;.T  the  tribute  assembly  and  proposed  a  fill 
i»;  fining  the  culprit  Rut  the  forms  of  trial  gone  through  were 
very  similar  iu  both  cases. 

It  is  commonly  sir*  d  that  a  great  change  passed  over  the  tri- 
bunato at  the  time  e.f  the  Ura:chi,  and  that  from  their  day  to  the 
end  of  the  republic  it  war.  u  ;e  J  as  an  instrument  for  setting  on  foot 
political  agitation  wid  for  in.'.u-jir.ff  revolutionary  changes.  This 
view  i*  an  inversion  of  t".  j  fiv.l «.  Tho  tribunate  did  not  creato  the 
agitation  and  the  revo!  :tb ..rs,  lot  these  found  vent  through  tho 
tribunate,  which  gave  to  the-  democratic  loaders  tho  hope  that 
acknowledged  evil*  might  bo  •  •.•red  by  constitutional  means,  and 
in  the  desperafu  :  niggle  to  realise  it  tho  beet  democratic  tribune* 
strained  the  theoretic  powu«.  of  their  office  to  their  ruin.  For  the 
bad  tribunes  did  net  hesitate  to  use  for  bad  ends  the  powers  which 
had  been  sar.uncd  in  the  attempt  to  secure  what  w.-.j  good.  Pot 
herein  the  tribunate  only  fired  like  all  other  part"  cf  iho  repuhlb  in 
constitution  ia  iis  last  period.  The  consuls  and  the  senate  v  ,v  M 
least  as  giHty  S3  tho  tribunes.  After  a  severe  restriction  of  its 
powers  by  Sulla  and  a  restoration  by  l'onij^y,  wltb  h  gave  a  tv.  enty 
yea's'  respite,  tho  tribunate  was  merged  into  tho  imperial  con- 
stitution, of  which  indeed  it  became  the  chief  conisr-stono.  The 
emperors  did  not  become  tribunes,  but  took  up  into  th<  ir  privilege* 
tho  essence  of  tho  office,  tho  "  tribunician  authority."  This  dis- 
tinction between  the  essential  principle  of  the  office  end  the  actual 
tenure  of  the  office  was  n  creation  of  the  late  republic.  Poiripcy, 
for  example,  when  ho  went  to  tho  East,  »as  not  mads  proconsul 
of  all  the  Eastern  f  r -vinecs,  but  he  exercised  in  them  a  "pro- 
consular  authority  "  which  superior  to  that  of  the  actual  pro- 
consuls,— an  authority  which  was  the  prototype  of  the  imperial 
authority  on  its  military  side.  Similarly  the  emperor,  as  civil 
governor,  without  being  tribune,  exercised  powers  of  like  quality 
with  tho  powers  of  tho  tribune,  though  of  eujurior  force.  By  virtue 
of  his  tnbnuician  authority  he  acquired  a  veto  on  legislation,  he 
became  the  supreme  court  of  appeal  for  the  empire,  and  to  his  per- 
son was  attached  the  ancient  sacrosanctity.  Augustus  showed  th« 
highest  statounansh;-,.  in  founding  his  power  upon  a  metamorphosed 
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tribunate,  rathi-r  than  upon  a  metamorphosed  dictatorship,  upon 
traditions  which  Trere  democratic  rather  than  upon  traditions  which 
were  patrician  and  optimate.  Tho  trihunoa  continue  J  to  uxtst  till 
a  lat«  period,  vrith  gradually  vanishing  dignity  and  rights  ;  but  it 
ia  not  necessary  hero  to  trace  their  decay  in  detail. 

Tho  namo  "tribune"  was  onco  again  illuminated  by  a  pawing 
tlory  when  assumed  by  Cola  di  Rienzi.  The  nvmnient  which  he 
hcaaed  wn»  in  u.any  respects  extremely  like  the  cwly  movement* 
of  tin  pleb.-ians  against  tho  patricians,  and  his  achemo  for  uniting 
Italy  Iu  one  free  republic  waa  strangely  parallel  with  the  greatest 
dream  cf  the  Gracchi.    See  Rous,  rol.  xx.  p.  800  sq. 

Tho  hietarf  of  the  tribunate  ia  iuUmroven  with  tnnX  of  Homo,  and  most,  to 
f.  !ary*  extent.  l*>  Mag-tit  (or  In  the  mm*  source*.  The  prlndptai  attaching  to 
tfce  o"uo»  «rs  T^ofoui.dly  analysed  by  Mommaen  In  hi*  Slaalf.  At,  awl  are  el«rly 
•rt  forth  by  E.  Hcrsog  ia  kU  GaeAuJita  «.  Sy*.-m  itr  rf.aixiun  StaaUtxrhwy 
(Lrfipnlc,  li*«).  (J.  3.  R) 

TRICHINA,  TRICHINOSIS.  Soe  Nkmatoidka,  and 
PjUUSITism,  vol.  xviii.  p.  270. 

TRICHINOPOLI,  a  district  of  British  India,  in  the 
Madras  presidency,  lying  between  10"  37'  and  11°  30'  N. 
lat  and  78*  12'  and  79*  30'  E.  long.  Its  area  is  3561 
square  miles.  It  La  bounded  on  the  north  and  north-west 
by  Salem,  on  tho  north  and  north  east  by  South  Arcot, 
on  the  east  and  south-cast  by  Tanjore,  on  the  south  by 
Pudukottai  state  and  Madura,  and  on  the  west  by  Coim- 
batore.  The  surface  is  generally  flat,  though  diversified 
by  masses  of  crystalline  rock,  of  which  the  Trichinopoli 
rock  in  the  fort  is  a  well-known  example.  The  district 
is  well  wooded,  though  nothing  worthy  of  tho  name  of 
fnrost  is  to  be  found  in  it.  The  only  mountains  are  the 
Pachaimalais,  which  rise  to  2500  feet  and  extend  into 
Salem  district  The  Kavxri  (q.v.)  and  its  branch  the 
Colerun  are  the  only  riven  of  any  importance.  Trichi- 
nopoli has  numerous  roads,  and  the  South  Indian  Railway 
traverses  it  from  east  to  west.  The  climate  is  very  hot, 
and  not  liable  to  great  variations ;  the  annual  average 
rainfall  is  about  38  inches. 

In  1881  the  popuration  of  the  dlftrict  waal.215,033  (male*  588.4S4, 
fi-raalea  628,590),  of  whom  Hindu*  numbered  1,119,434,  Moham. 
medana  84,104,  and  Chriatiana  58,809.  The  only  town  with  a 
population  exceeding  10,000  is  Trichinopoli,  the  capital,  with 
81,443  inhabiUnta.  Thia  city  ia  chiefly  not-^ablo  for  ita  atrong 
fort,  perchwl  on  a  prtnite  peak  600  feet  high,  and  thogroup  of 
temple*  and  temple  buildings  situated  on  and  around  it.  The  town 
next  in  importance  is  Sriranc-.am  (q.v.).  Tho  chief  crops  of  tho 
district  are  rioe,  cotton,  tobacco,  indigo,  sui»ar-cane,  cocoa-nut, 
I lantain,  areca-nnt,  and  chillies ;  and  the  rnoBt  ii.iport-int  local 
u.du*tric«  are  weaving  and  tho  manufacture  of  cigars.  The  prin- 
cipal exports  are  grain  of  all  kinds,  especially  rice  ;  .tho  impoiU, 
tobacco  and  salt.  In  1S65-SG  thi>  (tress  revenue  of  the  district 
was  £-225,SPC,  the  land  tax  yielding  £163,»69.  TrichinopoU  dis- 
trict, alow/  with  the  rest  of  the  Carnatic,  of  which  it  formed  part, 
wiasc.1  to  the,  British  by  treaty  iu  1S01. 

TRIG  TRAC.    Sco  Backgammox,  voL  iii.  p.  199. 

TRICYCLE.  Though  velocipedes  were  made  and  used 
more  than  one  hundred  years  ago,  none  were  practically 
successful  until  the  brothers  Starley  constructed  in  1876 
the  Coventry  tricycle.  One  of  the  earliest  descriptions 
of  a  cycle  occurs  in  the  Journal  de  Paris  of  17th  July 
1779.  Somewhat  later  M.  Richard  invented  a  machine 
driven  by  mechanism  almost  identical  with  that  of  tho 
modern  omnicycle,  but  without  the  expanding  segments. 
Early  in  the  19th  century  the  cranked  axle  worked  by 
treadles  and  levers  came  into  fashion  ;  then  the  heavy 
four- wheelers  were  preferred.  All  thijse  machines,  how- 
ever, laboured  under  three  fatal  defects :  it  was  almost 
impossible  to  drivo  them  up-hill,  to  check  them  in  going 
down-hill,  and  to  prevent  their  overturning  in  rounding 


It  was  tho  success  of  the  early  bicycle  (aeo  Bicycle) 
which  suggested  the  belief  that  a  serviceable  tricycle  could 
be  made.  One  of  theae  bicycles  was  specially  constructed 
for  ladies,  the  hind  wheel  being  placed  well  on  ono  side ; 
Lut,  though  it  could  be  ridden,  it  was  not  a  commercial 
success.  The  brothers  Starley,  by  putting  a  second  small 
wheel  in  front  of  the  large  driving  wheel  and  on  tho  same 
fide  as  the  small  hind  wheel,  gave  stability  to  the  machine; 


it  was  steered  by  turning  the  small  wheels  opposite  ways, 
and  driven  by  tho  largo  wheel  by  means  of  cranks  and 
connecting  rods.  The  3a.m. e  machine  with  chain  driving 
—the  Coventry  rotary — is  still  very  largely  used.  In 
1877  James  Starley,  it  ia  believed  without  any  knowledge 
of  the  gear  used  by  Fowler  for  traction  engines,  re-in- 
vented the  came  differential  gear  for  tricycles.  By  this 
the  same  force  is,  under  all  circumstances,  applied  to  each 
of  two  equal  driving  wheels,  and  the  evil  effects  of  driving 
a  single  wheel  ere  done  away  with.  This  gear  was  u#ed 
in  the  original  Salvo  tricycle,  which  is  the  type  of  the 
surest  machine  at  the  present  day.  In  the  early  days  of 
the  modem  tricycle  other  designs  were  carried  out,  which 
have  now  Income  practically  obsolete.  In  one  form  tho 
hind  whoel  of  a  bicycle  was  replaced  by  a  pair  of  equal 
wheels,  one  oc  each  side,  but  the  instability  of  such  a 
construction  was  fatal.  In  another,  the  Challenge,  the 
two  wheels  were  placed  in  front  of  the  large  driver  and 
turned  together  to  steer  the  machine;  stability  was  ob- 
tained by  putting  tho  rider  in  front  of  the  largo  wheel 
and  lower  down,  the  power  being  communicated  by  cranks 
and  connecting  rods.  But  the  weight  of  this  machine  and 
the  small  proportion  of  the  load  on  the  driving  wheel  were 
serious  defects. 

Single-driving  reftr-rteercxs  were  at  this  time  very  I 
mon,  and,  though  highly  objectionable,  are  still  to  be  i 
Rear-eteerers  were  improved  by  making  both  front  wheels 
drivers  and  allowing  for  the  overrunning  of  one  or  the 
other  by  dutch,  as  in  the  Cheylesmore,  or  by  ratchet  driv- 
ing ;  but  steering  by  the  hind  wheel  is  essentially  wrong, 
and  these  machines  are  avoided  by  experienced  riders. 
Rear-eteerers  have,  however,  lately  been  made  with  a 
through  axle  and  differential  gear  (RoTer),  the  rider  being 
placed  further  back  so  as  to  increase  the  load  on  tho 
steering  wheel;  but  the  evil  of  rear-steering  is.  only  re- 
duced, not  removed.  The  clutch  is  also  employed  on  some 
front-stecreri ;  and,  though  in  certain  respects  it  has  an 
advantage  over  the  differential  gear,  for  general  use  it  is 
not  so  suitable.  The  differential  gear  is  an  essential 
feature  of  the  modern  tricycle. 

In  1878  Messrs  Doubleday  and  Humbcr  patented  th», 
H umber  machine,  which  is  both  driven  and  steered  by 
tho  two  front  wheels,  the  rider  being  seated  on  a  trailing 
backbone  and  hind  whoel  as  in  the  bicycle.  Tiiis  machine 
requires  skill  to  manage  :  the  steering  is  at  first  difficult 
to  control  and  a  spill  over  the  handles  ii  <.piiie  possible , 
under  a  skilful  rider,  however,  the  Humter  is  generally 
recognized  as  one  of  the  fastest  machines.  It  is  steered 
by.  a  cross  handle,  like  the  bicycle,  and  this  method  of 
steering,  in  spite  of  the  fact  that  it  boxes  "the  rider  into 
the  machine,  is  becoming  very  general  in  front  stcerers  in 
place  of  the  rack  and  pinion  steering  hithcito  in  use.  The 
Crippcr  is  a  very  popular  example.  The  brake  is  an  im- 
portant feature  in  roadster  tricycles.  It  is  always  made 
to  act  on  the  box  of  the  differential  gear  where  that  is 
used ;  but  in  clutch  or  single-driven  machines  one  or  two 
independent  band-brakes  or  spoon-brakes  are  used. 

In  early  days  the  steering  wheel  was  made  small  to 
navo  weight;  the  drivers  wore  often  50  inches  or  more  in 
diameter;  and  tho  machine  wn  as  short  as  possible. 
Owing  to  t'r<e  discomfort  attending  a  small  wheel  and  a 
short  base  the  tendency  at  present  is  to  increase  the  size 
of  the  steering  wheel  find  tho  length  of  the  base,  and 
to  diminish  the  diameter  of  tho  drivers, — two  notable 
examples  being  the  Quadrant  and  the  Crescent.  It  is 
usual,  especially  when  small  driving  wheels  are  utxd,  to 
gear  tho  machino  up,  just  as  in  tho  old  days  they  were 
commonly  geared  down ;  that  is,  the  chain  wheel  on  the 
crank  axle  has  more  or  fewer  teeth  than  that  on  the  wheel 
axle,  and  thus  the  wheels  turn  faster  or  slower  than  the 

Digitized  by  Google 


560 


T  R  I  — T  R  I 


cranka,  or  are  equivalent  to  larger  or  smaller  wheels.  Two- 
speed  gears  aro  becoming  general,  among  which  may  be 
especially  mentioned  the  Cryptodynamic.  Bj  means  of 
these  it  is  possible  to  change  tho  gear  of  the  machine  so 
as  to  have  a  high  gear  under  favourable  conditions  and  a 
low  gear  when  mud,  wind,  or  an  ascent  make  travelling 
difficult.  Although  chain  gearing  is  used  in  nearly  every 
machine  made,  connecting  rods,  wheels,  or  bands  are  fitted 
instead  to  soino  machines.  Tho  necessity  for  such  mechan- 
ism has  been  avoided  by  making  tho  wheel  axle  also  the 
treadle  axle ;  but  great  instability  is  the  result. 

Machines  in  which  tho  arms  instead  of  tho  legs  supply  the  power 
an  made,  and  are  of  immense  service  to  thoae  who  have  lost  Um 
use  of  their  legs. 

Owing  to  the  inconvenience  caused  by  doorways  being  often  too 
narrow  to  allow  a  tricyclo  to  pass  through,  many  machine*  IN  made 
to  fold  up  into  a  narrower  space  or  to  shut  up  like  a  telescope 

It  ia  important  that  the  rider  should  bo  so  placed  that  he  can, 
without  leaning  forward,  put  most  of  his  weight  on  the  treadles, 
and  this  is  more  than  ever  needed  as  the  BtcVpness  of  an  ascent  in- 
creases, -because  the  slope  of  tho  machine  has  a  contrary  elTcct.  Slid- 
ing se^ts  were  arranged  for  this  purpose ;  but  Mr  Warner  Junes  has 
rnaide  use  of  a  swinging  frame  which  the  rider  cau  lock  in  any  posi- 
tion be  please*.  It  is  this  same  swinging  frame  which  gives  such 
comfort  to  the  rider,  of  the  Otto  bicycle,  placing  him  at  all  times 
in  the  position  most  suitable  for  the  occasion. 

Carrier  tricycles,  in  which  due  provision  is  made  for  tho  proper 
distribution  of  the  load,  Are  largely  used  by  the  post-office  and  by 
tradesmen  in  their  business.  The  "Coventry  chair"  is  a  kind  of 
bath. chair  driven  as  a  tricycle  by  a  rider  behind.  When  invalids 
have  overcome  a  certain  prejudice  as  to  the  danger  of  this  kind  of 
vehicle,  it  will  no  doubt  he  more  generally  used. 

In'machines  for  two  riders  the  riders  sit  side  bv  side  (toeiablet) 
or  one  is  placed  before  tho  other  {latvians).  Sociable  machines  are 
both'front-steering  and  rear-steering.  Kear-steerers  with  each  rider 
driving  the  wheel  on  his  side  onlv  are  nearly  as  objectionable  as 
thetsingle-driving  rear-steerer.  Front-steering  sociables  with  dif- 
ferential gear  are  safe  and  comfortable  ;  but  all  sociables  aro  slow 
machines.  For  nearly  every  make  of  single  tricycle  there  is  a 
corresponding  tandem.  Tho  Coventry  rotary  in  the  tandem  form 
suffers  more  from  the  single-side  driving  than  in  tho  single  form, 
t  h*  mr-eteering  machine?  not  uo  much,  owing  to  the  great'-r  weight 
which  the  steering  wheel  has  to  boar.  The  H umber  is  lets  sen- 
sitive in  the  steering,  owing  to  tho  greater  moment  of  inertia,  of  the 
frame  and  the  front  rider.  The  front-stocror  cannot  \v  nude  i^tfcr, 
but  an  excellent  tandem  is  formed  by  placing  the  rear-rider  on  a 
trailing  tail  as  in  the  Huinber.  Tandems  have  an  advantage  over 
sociables  and  perhaps  over  single  tricycles  in  the  matter  of  speed  ; 
they  are,  however,  not  quite  so  safe,  and  their  appearance,  alone 
prevents  many  from  riding  them.  Many  sociables  and  tandems  are 
convertible  into  single  machines  with  but  little  trouble. 
¥  The  following  tables  of  quickest  times  which  hare  been  accomplished  op  to 
the  cod  of  1HS6  (orrtllltd  by  the  National  Cyclists'  L'nlnn)  will  show  tho  oom- 
laxstiie  value  uf  the  bicycle  and  tricycle  ss  racing  machlues. 
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Land's  End  to  John  o'  OnsUM  .*<  .lays  10  I'.rs.,  tricycle. 

(about  870  miles)  14    „     1  _    4j  mm.,  bicycle. 

Greatest  dtstanc  in  54  hours i       ma">  \^}'. 

i  jv*  wrycl*.        (C.  v.  B.) 

TRIESTE  (Germ.  Trirst,  Slav.  Trtt,  Lai  Ta<jt*t<),  tho 
principal  seaport  of  the  Austrian -Hungarian  empire,  is 
picturesquely  situated  at  the  north-east  angle  of  the 
Adriatic  Sea,  in  the  Gulf  of  Trieste  and  at  the  foot  of  the 
barren  Karat  Hills.  Tho  old  town,  nestling  round  the  hill 
on  which  the  castle  stands,  consists  of  narrow,  steep,  and 
irregular  streets.  It  is  connected  by  the  broad  and  hand- 
some Conso  with  the  well-built  new  town,  which  lies  <  :i 
tho  flat  expanse  adjoining  tho  crescent-shaped  bay,  partly 
on  ground  that  has  Iwen  reclaimed  from  the  sea.  The 
prevailing  air  of  the  town  is  Italian  rather  than  German. 
The  icastle,  built  in  1 680,  is  believed  to  occupy  the  site  of 

'  These  two  bv  the  same  rider. 


the  Roman  capitol  (see  below).  Near  it  is  the  cathedral 
of  S.  Giusto,  an  unimpoaing  but  interesting  building, 
mainly  of  the  14th  century,  and  incorporating  fragments 
of  a  Roman  temple  and  early  Christian  churches.  Don 
Carlos  of  Spain  (d.  1855)  is  interred  in  the  south  aisle,  and 
Fouche,  Napoleon's  minister  of  police,  in  front  of  the 
church,  while  the  churchyard  contains  tho  grave  and 
monument  of  Winckelrnann,  tho  archa-ologist,  who  was 
murdered  at  Trieste  hi  1768.  The  Arco  di  Riccardo,  also 
in  the  old  town,  derives  its  name  from  a  jtopnlar  delusion 
that  it  wa.T  connected  with  Richard  Ca-ur-de-Lion,  but  is 
probably  an  arch  of  a  Roman  aqueduct.  A  collection  of 
Roman  antiquities  found  in  or  near  tho  town  has  been 
formed  near  the  castle.  Tho  most  prominent  building  in 
tho  new  town  is  the  Tergcstco,  a  hugo  edifice  containing 
the  exchange  and  numerous  shops  and  offices.  The  now 
municipal  buildings,  with  tho  haudsomo  hall  of  the  pro- 
vincial diet,  tho  1'alazzo  Revoltclla,  the  offices  of  the 
Austrian  Lloyd's,  and  tho  handsome  old  exchange  arc 
also  noteworthy.    The  church  of  S.  Maria  Maggiore  is 


Han  of  Trieste, 


a  characteristic  specimen  of  Jesuit  architecture,  and  the 
new  Greek  church  is  one  of  the  l:.ntds«.nii-st  Ryzantine 
structures  in  the  empire.  Tho  city  hospital  has  accom- 
modation for  2000  patients.  The  hugo  l'oliteama  is  tho 
largest  theatre.  In  front  of  the  Palazzo  Revoltclla  is  a 
monument  to  the  emperor  Maximilian  of  Mexico, 'who  had 
been  an  admiral  in  the  Austrian  service.  His  sumptuous 
chateau  of  Mirnmar  is  one  of  the  lions  of  tho  neighbour- 
hoot!.  The  capacious  harbour,  consisting- of  two  parts,  the 
old  and  the  new,  is  protected  by  extensive  molts  and 
breakwaters,  and  has  been  greatly  improved  within  tho 
last  ten  or  fifteen  years.  From  the  harbour  the  Canal 
Grande  extends  into  the  town,  allowing  large  vessels  to 
unload  at  tho  warehouses.  At  the  end  of  tho  Molo  Sta 
Teresa  is  a  lighthouse  upwards  of  100  feet  hiejh.  The 
population  of  the  town  (0124  in  1758)  and  district  of 
Triesto  in  1880  was  144,811,  of  whom  74,544  belonged 
In  th<>  town  proper  and  133,019  to  the  town  and  suburbs, 
Tho  town  population  is  very  heterogeneous,  but  the  Italian 
clement  far  exceeds  all  tho  rest.    There  are  about  5000 
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'Germans  and  also  numerous  Greeks,  English,  and  French. 
The  population  includes  26,000  Slavs,  most  of  whom  live 
jo  the  country  districts  and  are  engaged  in  agriculture 

Trieste  lies  been  s  free  imperial  port  aince  1719.  It  may  be  said 
fo  nearly  monopolize  the  trade,  of  the  Adriatic,  and  has  long 
eclipsed  its  ancient  rival  Venice.  The  annua)  value  of  its  exports 
and  imports  is  about  30  millions  sterling.  Among  the  chief  im- 
ports are  coffee,  wine,  fruit,  grain,  tobacco,  petroleum,  cotton,  coil  a, 
and  manufactured  goods  of  various  kinds ;  the  exports  include 
spirits,  liqueurs,  auger,  rueaJ,  timber,  glass,  and  machinery.  Large 
quantities  of  fish  are  sent  to  Vienna,  In  1885  the  port  was  entered 
by  6971  vessels  with  an  aggregate  burden  of  1, 2137,946'  tons.  The 
trading  fleet  of  Trieste  numbers  about  600  ships  of  100,000  tons 
burden.  The  chief  shipping  company  is  the  Austrian  Lloyd's, 
founded  in  1838,  the  steamers  of  wMcb  ply  to  the  Mediterranean 
porta,  Alexandria,  Constantinople,  the  Black  Sea,  Ac  The  exten- 
sive wharfa  and  dockyards  of  tie  company  lie  to  the  south  of  the 
town.  The  chief  branches  of  industry  practised  st  Trieste  are 
shipbuilding,  eoap-boiling,  machine -making  (especially  marine 
engines),  tanning,  brewing,  rope-making,  and  the  manufacture  of 
liqueurs  (rosoglio).    Trieste  is  the  seat  of  government  for  the  so. 


called  Kiistenland  or  Coa*t  dutiiit,  and  is  tLe  scat  uf  naval  and 
military  commanders  and  other  officials.   The  town  council,  pre 
aided  over  by  tho  podcata,  ia  also  the  diet  of  the  crownland  of 
Tneate  (35  equare  mileaj.    Tiieate  is  the  aest  of  the  bishop  of 
Capo  d'Istria. 

Uittoq/. — At  the  time  of  the  foundation  of  Aquileia  by  the 
Romans,  tho  district  which  now  includes  Trieste  was  occupied  by 
Celtic  sud  Illyriau  tribes  ;  and  the  Roman  colony  of  Tergeate  doe* 
not  seem  to  have  been  establiahed  till  the  reign  of  Vespasian.  After 
the  break-up  of  the  Soman  dominion  Trieate  ahared  the  general  for- 
tunes of  latiia  and  passed  through  various  hands.  From  the  em 
peror  Lottisire  it  received  sn  independent  existence  uuder  its  count- 
bishops,  snd  it  maintained  this  position  down  to  ita  capture  by 
Venice  in  1203.  For  the  next  ISO  years  its  hUtory  comitate  chiefly 
of  a  series  of  conflicts  with  this  city,  which  were  finally  put  sn 
end  to  by  Trieste  placing  itself  in  1382  under  the  protection  of 
Leopold  ill.  of  Austria.  The  overlordahip  thua  eatabliahed  iu 
sensibly  developed  into  actual  possession  ;  and  except  in  the 
Napoleonic  period  (1797-1605  and  1809-1613)  Trieste  bss  sines 
remained  an  integral  part  of  the  Austrian  do 

TRIGGER-FISH.    See  File-Fish. 
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TRIGONOMETRY  is  primarily  the  ecienco  which  is 
concerned  with  the  measurement  of  plane  and 
spherical  triangles,  that  is,  wit*»  the  determination  of  three 
of  the  parte  of  such  triangles  when  the  numerical  values 
of  the  other  three  parts  are  given.  Since  any  plane  tri- 
angle can  he  divided  into  right-angled  triangles,  the  solu- 
tion of  all  plane  triangles  can  bo  reduced  to  that  of  right- 
angled  triangles ;  moreover,  according  to  tho  theory  of 
similar  triangles,  the  ratios  between  pairs  of  sides  of  a 
right-angled  triangle  depend  only  upon  the  magnttudo  of 
the  acute  angles  of  tho  triangle,  and  may  therefore  be 
regarded  as  functions  of  either  of  these  angles.  The 
primary  object  of  trigonometry,  therefore,  requires  a  classi- 
fication and  numerical  tabulation  of  these  functions  of  an 
angular  magnitude ;  the  science  is,  however,  now  under- 
stood to  include  the  complete  investigation  not  only  of 
such  of  the  properties  of  these  functions  as  are  necessary 
for  tho  theoretical  and  practical  solution  of  triangles  but 
also  of  all  their  analytical  properties.  It  appears  that  the 
solution  of  spherical  triangles  is  effected  by  means  of  the 
same  functions  as  are  required  in  the  caaoof  plane  triangles. 
Tho  trigonometrical  functions  are  employed  in  many 
branches  of  mathematical  and  physical  science  not  directly 
concerned  with  the  measurement  of  angles,  and  hence 
arises  tho  importance  of  analytical  trigonometry.  The 
solution  of  triangles  of  which  tho  sides  are  geodesic  lines 
on  a  spheroidal  surface  requires  the  introduction  of  other 
functions  than  those  required  for  tho  solution  of  triangles 
on  a  plane  or  spherical  surface,  and  therefore  gives  rise  to 
a  new  branch  of  science,  which  is  from  analogy  frequently 
called  spheroidal  trigonometry.  Every  new  class  of  surfaces 
which  may  be  considered  would  havo  in  this  extended 
sense  a  trigonometry  of  ita  own,  which  »ould  consist  in 
an  investigation  of  the  nature  and  pruj>erties  of  the 
functions  necessary  for  the  measurement  of  tho  sides  and 
angles  of  triangles  bounded  by  geodesies  drawn  on  such 
surfaces. 

History. 

An  account  of  Greek  trigonometry  is 
Ptolemy  ($•.».). 

The  Indiana,  who  were  much  more  apt  calculators  than 
the  Greeks,  availed  themselves  of  the  Greek  geometry 
which  came  from  Alexandria,  and  uiade  it  the  basis  of 
trigonometrical  calculations.  The  principal  improvement 
which  they  introduced  consists  in  the  formation  of  tables 
of  half-chords  or  sines  instead  of  chorda.  Like  the  Greeks, 
they  divided  tho  circumference  of  the  circle  into  360 
degrees  or  21,600  minutes,  and  they  found  the  length  in 
minutes  of  the  arc  which  can  be  straightened  out  into 
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tho  radius  to  be  3438  The  value  of  the  ratio  of  the 
circumference  of  tho  circle  to  the  diameter  used  to  mako 
this  determination  is  62832  : 20000,  or  r  -  31416,  which 
value  was  given  by  the  axtronoiuer  Arynbhata  (476-550; 
see  Sanskrit,  vol.  xxi.  p.  294)  in  a  work  called  Irya- 
Uutttya,  written  in  verse,  which  was  republished1  in  Sanskrit 
by  Dr  Kern  at  Leyden  in  1874.  The  relations  between  tho 
sines  and  cosines  of  the  same  and  of  complementary  arcs 
were  known,  and  the  formula  sin  {a  -  ^1719(3438  -  cos  a) 
was  applied  to  the  determination  of  the  sine  of  a  half 
angle  when  the  sino  and  cosine  of  the  whole  angle  wero 
known.    In  tho  S&rya-SidtlhAuta,  an  astronomical  treatise 

|  which  has  been  translated  by  Ebenezer  Bourge&s  in  vol. 

I  vi.  of  the  Journal  of  the  American  Oriental  Society  (New 
Haven,  I860),  the  sines  of  angles  at  an  interval  of  3'  45' 
up  to  90*  arc  given ;  these  ivcro  probably  obtained  from  tho 
sines  of  60"  nnd  45*  by  continual  application  of  the  dimidi- 
ary  formula  given  above  and  by  the  use  of  tho  complement- 
ary angle.  Tho  values  sin  15"«=S90',  sin  7"  30'  -  449', 
sin  3*  45'  -  225',  wero  thus  obtained.  Now  the  angle  3*  45' 
is  itself  225' ;  thus  the  arc  and  the  sine  of  -j'gth  of  the  cir- 
cumference were  found  to  be  tho  same,  and  consequently 
special  importance  was  attached  to  this  arc,  which  was 
called  the  right  sine.  From  the  tables  of  sines  of  angles 
at  intervals  of  3"  45'  tho  law  expressed  by  the  equation 
sin  («Tl .  225")  -  ain  (n .  225')  =  »in  (« .  225')  -  tin  f,i  -  1 . 225  ) 

was  discovered  empirically,  and  used  for  the  purpose  of 
recalculation.  Iih.Vsknra  (_;f.  1150)  used  the  method,  to 
which  we  have  now  returned,  of  expressing  sines  and  cosines 
as  fractions  of  tho  radius ;  ho  obtained  the  more  correct 
values  sin  3*  45'  - 100, 1529,  cos  3*  45'  =  466/467,  and 
showed  how  to  form  a  table,  according  to  degrees,  from  tho 
value*  sin  1*  ~  10/573,  cos  1 "  =  6568/6569,  which  arc  much 
more  accurate  than  Ptolemy's  values.  The  Indians  did 
not  apply  their  trigonometrical  knowledge  to  the  solution 
of  triangles ;  for  astronomical  purposes  they  solved  right- 
angled  plane  and  spherical  triangles  by  geometry. 

The  Arabs  were  acquainted  with  Ptolemy's  Almagest,  Arabian, 
and  they  probably  learned  from  the  Indians  the  use  of  tho 
sine.  The  celebrated  astronomer  of  Batnie,  Abu  'AbdallaH 
Mohammed  b.  Jabir  al-Battanl  (Bategnius),  who  died  in 
929  930  a.d.,  and  whose  Tables  wero  translated  in  the 
12th  century  by  Plato  of  Tivoli  into  Latin,  under  tho  title 
Dt  seientia  stellarvm,  employed  the  sine  regularly,  and  was 
fully  conscious  of  the  advantage  of  the  sine  over  the  chord  ; 
indeed,  he  remarks  that  the  continual  doubling  is  saved 


1  See  also  voL  ii.  of  the  Asiatic  Xuearchu  (Calcutta)/ 
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by  the  use  of  tho  former.  He  was  the  first  to  calculate 
sin<£  from  the  equation  sin<£/cos<£  - 1;  and  he  also  made  a 
table  of  tho  lengths  of  shadows  of  a  vortical  object  of  height 
12  for  attitudes  V,  2',...  of  the  sun;  this  is  a  sort  of 
cotangent  table.  Ho  was  acquainted,  not  only  with  the 
triangle  formula)  in  the  Almayttt,  but  also  with  tho 
formula  cos  a  —  cos  6  cos  e  +  sin  b  sin  e  cos  A  for  a  spherical 
triangle  ABC.  Abu  'l-Wafd  of  Baghdad  (b.  940)  was  the 
first  to  introduce  tho  tangent  as  an  independent  function  : 
his  "umbra"  is  the  half  of  the  tangent  of  the  double  arc, 
and  the  secant  he  define*  as  the  "diameter  umbras."  He 
employed  the  umbra  to  find  the  angle  from  &  table  and  not 
merely  as  an  abbreviation  for  sin/cos ;  this  improvement 
was,  however,  aftorwards  forgotten,  and  the  tangent  was 
re-inrented  in  tho  15th  century.  Ibn  Yuuos  of  Cairo,  who 
died  in  1008,  showed  even  mora  skill  than  Al-Battanf  in 
the  solution  of  problems  in  spherical  trigonometry  and  gave 
improved  approximate  formula)  for  the  calculation  of  sines. 
Among  the  West  Arabs,  Abu  Mohammed  Jabir  b.  Allah; 
known  83  Geber  b.  Aftah,  who  lived  at  Seville  in  tho  11th 
century,  wrote  an  astronomy  in  nino  books,  which  was 
translated  into  Latin  in  the  12th  century  by  Gerard  of 
Cremona  and  was  published  in  1534.  Tho  first  book  con- 
tains a  trigonometry  which  is  a  considerable  improvement 
on  tiiat  in  tho  Almagett.  Ho  gave  proofs  of  the  formula) 
for  right-angled  spherical  triangles,  de|)cnding  on  a  rule  of 
four  quantities,  instead  of  Ptolemy's  rule  of  six  quantities. 
The  formulie  cos  B  -  cos  b  sin  A,  cos  e  -  cot  A  cot  B,  in  a 
triangle  of  which  C  is  a  right  angle  had  escaped  tho  notice 
of  Ptolemy  aud  were  gi\en  for  tho  first  time  by  Gcbcr. 
Strangely  enough,  he  made  no  progress  in  plane  trigono- 
metry. Arrachel,  a  Spanish  Arab  who  lived  in  the  12th 
century,  wrote  a  work  of  which  wo  have  an  analysis  by 
Purbach,  in  which,  like  the  Indians,  ho  made  the  sine  and 
the  arc  for  the  value  3*  45'  coincide. 
MoJero.  Purbach  (1 423-1 461 ),  professor  of  mathematics  at  Vienna, 
wrote  a  work  entitled  Tractaliu  titprr  pro/xuitionet  Ptole- 
mxi  de  tin ubut  tt  chordis  (Nuremberg,  1541).  This  treatise 
consists  of  a  development  of  Arrachel's  method  of  inter- 
polation for  tho  calculation  of  tables  of  sinus,  and  was  pub- 
lished by  Uegiouiontanus  at  the  end  of  ono  of  his  works. 
Johannes  Midler  (1436-1476),  known  as  Reuiomontaxus 
(7.1-.),  was  a  pupil  of  Purbach  and  taught  astronomy  at 
Padua  ;  he  wrote  an  exposition  of  tho  Almagest  aud  a  more 
important  work,  De  trianguli*  plants  ft  sphr-rici*  cum  tabu/is 
sinuum,  which  was  published  in  1533,  a  later  edition  ap- 
pearing in  1561.  Ho  re-invented  tho  tangent  and  calcu- 
lated a  "table  of  tangents  for  each  degree,  but  did  not  make 
any  practical  applications  of  this  table,  and  did  not  use 
formulas  involving  the  tangent.'  His  work  was  tho  first 
complete  European  treatiso  on  trigonometry,  and  contains 
a  number  of  interesting  problems  ;  but  his  methods  were 
in  some  respects  behind  those  of  the  Arabs.  Copernicus 
(1473-1543)  gave  tho  first  simple,  demonstration  of  tho 
fundamental  formula  of  spherical  trigonometry  ;  tho  Trigo- 
nometric! Coperniri  was  published  by  Rheticus  in  1542. 
George  Joachim  (1514-1576),  known  as  RHETicr/s  (q.v.), 
wrote  Opus  Palatinum  d«  triangulis  (sco  Tables,  p.  9 
above),  which  contains  tables  of  sines,  tangents,  and  secants 
of  arcs  at  intervals  of  10'  from  0"  to  90'.  His  method  of 
calrulption  depends  upon  the  formulas  which  give  sin  na 
and  cosna  in  terms  of  tho  sines  and  cosines  of  (n-  l)a 
ind  (n  -  2)o ;  thus  these  formula!  may  be  regarded  as  due 
to  him.  Rheticus  found  the  formula)  for  the  sines  qf  the 
half  and  third  of  an  anglo  in  terms  of  the  sino  of  the  whole 
angle.  In  1599  there  appeared  an  important  work  by 
Titiscus  (1561-1613),  entitled  Trigonometric  sru  de  dimen- 
sion* triangulorum  ;  this  contained  several  important  theo- 
rems on  the  trigonometrical  functions  of  two  angles,  some 
o'  which  had  been  given  before  by  Finck,  Landsberg, 


O  M  E  T  R  V  (.us™ 

and  Adrioan  van  Rooraen.  Francois  Vieto  or  Vieta  (?.».) 
(1540-1603)  employed  the  equation  (2  cos  J*)3-  3(2  cos  ^) 
—  2  cos  4>  to  solve  tho  cubic  x*  -  3a*x  —  <i*6(<i  >  16)  ;  he  ob- 
tained, however,  only  one  root  of  tho  cubic.  In  1593  Van 
Roomeu  proposed,  as  a  problem  for  all  mathematicians,  to 
solve  the  equation 

45y  -  379 V  +  95834/  - . . .  +  »15y«  -  45/»  +     ■  C. 

Viite  gave  y  -  2  sin  Js<t>,  where  C  =  2  Bin  as  a  solution, 
and  also  twenty-two  of  the  other  solutions,  but  he  failed 
to  obtain  the  negative  roots.  In  his  work  Ad  angulares 
MftiMMi  Viete  gave  formulas  for  the  chorda  of  multiples  of 
a  given  arc  in  terms  of  the  chord  of  the  simple  arc. 

A  new  stage  in  the  development  of  the  science  was 
commenced  after  Napier's  invention  of  logarithms  in  1614. 
Napier  also  simplified  the  solution  of  spherical  triangle*  by 
his  well-known  analogies  aud  by  his  rules  for  the  solution 
o^  right-angled  triangles.  The  first  tables  of  logarithmic 
sines  and  tangents  were  constructed  by  Edniuud  Gunter 
(1581-1626),  professor  of  astronomy  at  Greaham  College, 
Loudon  ;  he  was  also  the  first  to  employ  the.  expressions 
cosine,  cotangent,  and  cosecant  for  the 'sine,  tangent,  and 
secant  of  the  complement  of  an  arc.  A  treatise  by  Albert 
Girard  (1590-1634),  published  at  The  Hague  in  1626,  con- 
tains the  theorems  which  give  areas  of  spherical  triangles 
and  polygons,  and  applications  of  the  properties  of  the 
supplementary  triangles  to  the  reduction  of  the  number 
of  different  cases  in  the  solution  of  spherical  triangles.  Ho 
used  the  notation  sin,  tan,  sec  for  the  sine,  tangent,  and 
secant  of  an  arc.  In  the  second  half  of  the  17th  century 
the  theory  of  infinite  series  was  dovelopcd  by  Wallia, 
Gregory,  Mercator,  and  afterwards  by  Newton  and  Leibnitz. 
In  the  Analysis  per  it'fUationes  numcro  terminorum  injinitas, 
which  was  written  before  1669,  Newton  gave  the  series  for 
the  arc  in  powers  of  its  sine ;  from  this  he  obtained  the 
series  for  the  sino  and  cosine  in  powers  of  the  arc ;  but 
these  series  were  given  in  such  a  form  that  the  law  of  the 
formation  of  the  coefficients  was  hidden.  Jamea  Gregory 
discovered  in  1670  tho  scries  for  tho  arc  in  powers  of  the 
tangent  and  for  tho  tangent  and  secant  in  powers  of  the 
arc.  The  first  of  these  series  was  also  discovered  inde- 
pendently by  Leibnitz  in  1673,  and  published  without 
proof  in  the  Acta  entditorum  for  1682.  Tho  scries  for  the 
sine  in  powers  of  the  arc  he  published  in  1693 ;  this  he 
obtained  by  differentiation  of  a  series  with  undetermined 
coefficient*. 

In  the  18th  century  the  science  began  to  tako  a  more 
analytical  form ;  evidence  of  this  is  given  in  the  works  of 
Kreaa  in  1720  and  Mayer  in  1727.  Oppel's  Analysis 
triangulorum  (1746)  was  tho  first  complete  work  on  ana- 
lytical trigonometry.  None  of  these  mathematicians  used 
the  notation  sin,  cos,  tan.  which  is  the  more  surprising  in 
tho  caso  of  Op|H)l,  since  Eulor  had  in  1744  employed  it  in 
a  memoir  in  tho  Acta  eruditm-um.  John  Bernoulli  was 
the  first  to  obtain  real  results  by  the  use  of  the  symbol 
1 ;  he  published  in  1712  the  general  formula  for  tan  n<f> 
in  terms  of  tan^>,  which  he  obtained  by  means  of  trans- 
formation of  tho  arc  into  imaginary  logarithms, 
greatest  advance  was,  however,  mado  by  Euler,  who 
brought  the  science  in  all  essential  respects  into  the  state 
in  which  it  is  at  present.  He  introduced  the  present  nota- 
tion into  general  use,  whereas  until  his'  time  the  trigone 
metrical  functions  had  been,  except  by  Girard,  indicate* 
by  special  letters,  and  had  been  regarded  as  certain  straight 
lines  the  absolute  lengths  of  which  depended  on  tho  radiui, 
of  tho  circle  in  which  they  were  drawn.  Euler's  great  im- 
provement consisted  in  his  regarding  the  sine,  cosine,  &c^ 
as  functions  of  the  angle  only,  thereby  giving  to  equations 
aonnecting  these  functions  a  purely  analytical  interpret** 
tion,  instead  of  a  geometrical  one  as  heretofore^  Th> 
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exponential  values  of  the  sine  and  cosine,  De  Moivre's 
theorem,  and  a  great  number  of  other  analytical  properties 
of  the  trigonometrical  functions  are  due  to  Euler,  most  of 
whose  writings  are  to  be  found  in  the  Memoirt  of  the  St 
Petersburg  Academy. 

The  preceding  sketch  has  been  mainly  drawn  from  the  following 
MM :— Cantor,  Octch.  d.  Math.  ;  Hankcl,  OetcX.  d.  Hath.  ; 
Maria,  Hi*.  dt$  as,  math.  ;  Sutor,  Qtsck.  d.  Math.  ;  Kliigel,  Math. 
Wktmhuh. 

Plan*  Trigonometry. 

tp-    Im&gin*  a  straight  line  terminated  at  a  fixed  point  0,  and  initially 

i  coincident  with  a  filed  straight  line  OA,  to  revolve  roond  0,  and 

icf  finally  to  Uk«  .up  any  position  OB. 

nf  "•*"«  shall  suppose  that,  when  this  re 

l  volring  straight  line  is  turning  in  one 
direction,  say  that  opposite  to  that  in 
which  the  hands  of  a  clock  torn,  it  is 
describing  a  positive  angle,  and  when 
it  is  turning  in  the  other  direction  it 
Is  describing  a  negative  angle.  Before 
finally  taking  up  the  position  OB  the 
straight  line  may  have  passed  any  num- 
ber of  time*  through  tne  position  OB, 
salting  any  number  of  complete  revo- 
lutions round  0  in  either  direction. 
Each  time  that  the  straight  line  makes 
»  complete  revolution  round  0  we  consider  it  to  have  described  four 
right  angles,  taken  with  the  positive  or  negative  sign  according  to 
the  direction  in  which  it  has  revolved  ;  thus,  when  it  stops  in  the 
xxition  OB,  it  may  have  revolved  through  any  one  of  an  infinite 
somber  of  positive  or  negstivo  sngles  any  two  of  which  differ  from 
ne  another  by  a  positive  or  negative  multiple  of  four  right  angles, 
and  all  of  which  have  the  same  bounding  lines  OA  and  OB.  If 
OB  is  the  final  position  of  ths  revolving  line,  the  smallest  positive 
iLgle  which  can  nave  been  described  is  that  described  by  the  revolv- 
ing line  making  more  than  one-half  &ad  less  than  the  whole  of  a 
frrn piste  revolution,  so  that  in  this  case  wo  have  a  positive  angle 
greater  than  two  and  less  than  four  right  sngles.  Ws  have  thns 
ihown  how  we  may  conceive  an  angle  not  restricted  to  leas  than  two 
right  angles,*  but  of  any  positive  or  negstive  magnitude,  to  he 
generated! 

i-     Two  systems  of  numerical  measunmsnt  of  angular  magnitudes 
u-  are  In  ordinary  use.    For  practical  measurements  the  sexagesimal 
A  system  is  the  one  employed  :  the  ninetieth  -part  of  a  right  angle  is 
i-  taken  as  ths  unit  ana  is  called  s  degree  ;  the  degree  is  divided  into 
f>  sixty  equal  parts  called  minutes  ;  and  the  minute  into  sixty  equal 
.  porta  called  seconds ;  angles  smaller  than  a  second  are  usually 
■■Mill  ml  as  decimals  of  a  second,  the  "  thirds"  "  fourths"  kt. ,  not 
being  in  ordinary  use.    In  ths  common  notation  an  angle,  for  ex- 
am pie,  of  120  degrees,  17  minutes,  and  M'36  seconds  is  written  120* 
IT  14* "3d.    The  decimal  system  measurement  of  angles  has  never 
come  into  ordinary  use.    In  analytical  trigonometry  the  circular 
measure  of  sn  angle  is  employed.    In  this  system  the  unit  angle 
is  the  angle  subtended  at  the  centra  or  a  circlo  by  an  arc  equsl  in 
length  to  the  radius    The  constancy  of  this  sngle  follows  from  the 
jaumulili  ■!  propositions—  (1 )  the  circumferences  of  different  circles 
vary  aa  their  radii ;  (2)  in  the  same  circle  angles  st  the  centre  sre 
proportional  to  tbo  arcs  which  subtend  them.    It  thns  follows  that 
the  unit  mentioned  above  is  sn  sngle  independent  of  the  particular 
circle  used  in  defining  it.    The  constant  ratio  of  the  circumfcrcnco 
of  a  circle  to  its  diameter  is  a  quantity  incommensurable  with  unity, 
usually  denoted  by  r.  W  a  shall  indicate  later  on  (p.  671  tq. )  some  of 
the  methods  which  ha-ve  been  employed  to  approximate  to  the  value 
of  this  quantity.    Its  value  to  2"  places  is  3  14159265358979323846  ; 
its  reciprocal  to  the  same  number  of  places  is  31 830988818379O67163. 
In  circular  measure  every  angle  is  measured  by  the  ratio  which  it 
U  are  to  the  unit  angle.    Two  right  angles  are. measured  by  the 
quantity  r,  and,  since  the  same  angle  is  180*,  we  see  that  the  number 
of  degrees  in  sn  angle  of  circular  mcasuro  9  is  obtained  from  the 
formula  180  x  #/r.    The  value  of  the  unit  of  circular  measure  has 
been  found  to  41  places  of  decimals  by  Glaisher  'Proe.  London  Math. 

Soe.,  roL  ir.) ,  the  value  of  ^,  fronrwhich  the  unit  can  be  easily 

calculated,  is  given  to  140  places  of  decimals  in  QruntrC*  Arthiv, 
voL  L,  1841.  To  10  decimal  places  the  value  of  the  unit  angle  is 
67*  17  44*'80624"09fl4.  The  nnit  of  circular  mcasuro  is  too  iarge 
to  bo  convenient  for  practical  purposes,  but  its  use  introduces  a 
simplification  into  the  series  in  analytical  trigonometry,  owing  to 
the  tact  that  the  sine  of  sn  angle  snd  the  angle  itself  in  this 
measure,  when  the  magnitudeof  the  angle  is  indefinitely  diminished, 
are  ultimately  in  a  ratio  of  equality. 

If  a  point  moves  from  s  position  A  to  another  position  B  on  a 
straight  line,  it  hss  described  s  length  AB  of  the  straight  Una  It 
ia  convenient  to  have s  simple  mode  of  indicating  in  which  direction 
on  the  straight  line  the  length  AB  has  been  described  ;  this  may 
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be  done  by  supposing  that  a  point  moving  in  one  specified  direction  Sign  of 
is  describing  a  positivs  length,  and  when  moving  in  ths  opposite  portions 
direction  a  negative  longth.    Thus,  If  a  point  moving  from  A  to  B  of  an  in. 
ia  moving  in  tne  positive  direction,  we  consider  the  length  AB  as  finite 
positive  ;  and,  since  a  point  moving  from  B  to  A  is  moving  in  ths  straight 
negative  direction,  we  consider  the  length  BA  as  negative.    Hades  Una 
any  portion  of  an  infinite  straight  line  is  considered  to  be  positive 
or  negative  according  to  the  direction  in  which  we  suppose  'this 
portion  to  be  described  by  a  moving  point ;  which  direction  is  the 
positive  one  is,  of  course,  a  matter  of  convention. 

If  perpendiculars  AL,  Bii  be  drawn  from  two  points  A,  B  on  Projec- 
any  straight  line,  not  necessarily  in  the  same  plans  with  AB,  the  tious  of 
length  Lit,  taken  with  the  positive  or  negative  sign  according  to  straight 
the  convention  as  stated  above,  is  called  the  projection  of  AB  on  lines  ou 
the  given  straight  line ;  the  projection  of  BA  being  liL  has  the  each 
opposite  sign  to  ths  projection  of  AB.    If  two  points  A,  B  be  joined  other, 
by  a  number  of  lines  in  any  manner,  the  algebraical  sum  of  the 
projections  of  all  these  lines  is  LM. — that  is,  the  same  as  the  pro- 
jection of  AB.    Hence  the  sum  of  ths  projections  of  sll  the  sides 
of  any  closed  polygon,  not  necessarily  plane,  ou  any  straight  line, 
is  rem    This  principle  of  projections  we  shall  apply  below  to  ob- 
tain some  of  the  most  important  propositions  in  trigonometry. 

Let  us  now  return  to  the  conception  of  the  generation  of  an  Definl- 
angle  as  in  fig.  1.    Draw  BOB"  at  right  angles  to  and  equal  to  A  A',  tion  of 
We  Shall  suppose  thst  the  direction  from  A'  trig  on  o- 
to  A  is  ths  positive  one  for  ths  straight  line  metrics] 
(  AO  A',  and  that  from  B"  to  B  for  fnnc- 
BOB".   Suppose  OP  of  fixed  length,  tloaa 
T—r-r — ■    equal  to  OA,  and  let  Pit,  PU  be 
//        drawn  perpendicular  to  A' A,  B'B 
.  *  respectively  ;  then  OM  and  ON, 

taken  with  their  proper  signs,  are  the  projec- 
tions of  OP  on  A' A  snd  b'B.    The  ratio  of 
Fig.  "2.  the  projection  of  OP  on  SB  to  the  absolute 

length  of  OP  Is  dependent  only  on  the  magni- 
tude of  the  sngle  POA,  and  Is  called  the  sine  of  that  angle :  the 
ratio  of  the  projection  of  OP  on  A' A  to  the  length.  OP  is  called  tbc 
cosine  of  the  sngle  POA.  The  ratio  of  the  sine  of  >an  angle  to  its 
cosine  is  called  the  tangent  of  the  angle,  and  that  of  the  cosine  to  the 
sine  the  cotangent  of  the  angle ;  ths  reciprocal  of  ths  cosine  is  called 
the  secant,  ana  that  of  the  sine  the  cosecant  of  the  sngle.  These 
functions  of  sn  sngle  of  magnitude  a  are  denoted  by  sin  a,  cos  a, 
tan  a,  cot  a,  sec  a,  cosec  a  respectively.  If  any  straight  line  BS 
be  drawn  parallel  to  OP,  the  projection  of  BS  on  either  of  the 
straight  lines  A' A,  B'B  can  be  easily  seen  to  bear  to  BS  the  same 
ratios  which  the  corresponding  projections  of  OP  bear  to  OP :  thus, 
if  a  be  the  angle  which  BS  makes  with  A' A,  the  projections  of 
RS  on  A' A,  B'B  sre  BS  com  a  and  JiS  sin  a  respectively,  where 
BS  'denotes  the  absolute  length  AS.  |  It  must  be  observed  that 
the  line  SJ:  is  to  bo  considered  as  parallel  not  to  OP  but  to  OF', 
and  therefore  makes  an  angle  r  +  a  with  A' A;  this  is  consistent 
with  the  fact  thst  the  projections  of  SB  sre  of  opposite  sign  to 
those  of  BS.  By  observing  the  signs  of  the  projections  of  OP  for 
the  positions  P,  P.  P',  P"  of  P  we  see  that  tne  sine  and  cosine  of 
the  angle  POA  are  both  positive  ;  the  sine  of  the  sngle  POA  is  posi- 
tive and  its  cosine  Is  negative  ;  both  the  sino  and  the  cosine  of  the 
angle  P*0A  are  negative  ;  and  the  sine  of  the  angle  P"OA  is 
negative  and  its  cosine  positive.  •  If  a  be  the  numerical  value  of 
tho  smallest  angle  of  which  OP  snd  OA  are  boundaries,  we  see 
thst,  since  these  straight  lines  also  bound  sll  the  angles  2nr  +  a, 
where  *  is  any  positive  or  negative  integer,  the  sipes  and  cosines 
of  all  these  angles  are  the  same  as  the  sine  snd  cosine  of  a.  Hence 
the  sine  of  any  angle  2ns  +  a  is.  positive  if  a  is  between  0  and  r 
and  negative  if  a  is  between  r  ana  2r,  and  the  cosine  of  the  same 
sngle  ia  positive  if  a  is  between  0  snd  ir  or  |r  and  2r  and  negntivo 
if  a  is  between  J  r  and  |r. 

In  fig  2  if  the  angle  PCIA  is  o,  the  angle  F"OA  is  -  a,  POA  is 


r-a,  VOA  is  r  +  a,  POB  ia  2-a. 


By  observing  the  signs  of  the 

projections  we  see  thst 

sin  f  -  a)  <»  -  sin  a,  sin  (r  -  o)  =  sin  a,  sin  (r  +  a) =  -  sin  a, 
COS  f  -  a)  =  cos  a,  cos  (r  -  a)  =  -  cos  o,  cos  (r  +  a)=  -_pos  a, 
sin(ir  -  a)  s  cos  a,  coe(Jr- a)  =  sin  a. 
Also    sin(Jr +a)=sin(r-  ir  -  a)=  i  sin(Jr-o)=«"^  cos  a, 
cc^ir  +  a)  =  cos(r-ir--a)== -cos(ir-a)=-  -sino. 
From  these  equations  we  hsve  tan(  -  a)  =  -  ten  a,  ten(r  -  a)  -  -  ten  a, 
ten(r+o)=  -  ten  a,  ten(Jr-'a)  =  coto,  ten(ir  +  e)  ==_-  cot  a,  with 
corresponding  equations  for  the  cotangent 

The  only  angles  for  which  the  projection  of  OP  on  B'B  ia  the 
same  as  for  the  given  angle  POA  (  =  o)  are  the  two  sets  of  angles 
bounded  by  OP,  OA  and  OP,  OA ;  these  angles  are  2tir  +  a  and 
2»r +  r-  a,  and  are  all  included  in  the  formula  rr  +  (  -  1  fa,  where  r 
Is  any  integer  ;  this  therefore  is  the  formula  for  all  angles  having 
the  same  sine  as  a.  The  only  angles  which  have  ths  same  cosine 
aa  a  are  those  bounded  by  OA,  OP  and  OA,  OP",  and  these  are 
all  included  in  ths  formula  2nr±a.    Similarly  it  can  be  shown 
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that  «r  +  a  include*  all  the  angle*  which  km  the 

M  a. 

Rela-  From  the  Pythagorean  theorem,  the  sum  of  the  squares  of  the 
tionn.b*  projections  of  any  straight  line  upon  two  straight  lines  at  right 
twecn  angles  to  one  another  is  equal  to  the  square  on  the  projected  line, 
trigono-  .  we  get  sin*o  +  cos'o  =  1,  and  from  this  by  the  help  of  the  definitions 
metrical  of  the  other  functions  wc  deduce  the  relations  1  +  tan'a=  sec'a, 
1 +cot,a  =  cosocJo.  We  havo  now  six  relations  between  the  six 
functions :  these  enable  us  to  express  any  fire  of  these  functions  in 
terras  of  the  aixth.  The  following  table  shows  the  values  of  the 
trigonometrical  functions  of  the  angles  0,  kr,  r,  \w,  2r,  and  the 
signs  of  the  functions  of  angles  between  these  values  ;  /  denotes 
numorical  iucrrase  and  D  numerical  decrease. 
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|  Angle   

0 

0...*n- 

l» 

J*r . . .  V 

T 

r.-lx 

l» 

}t  .  . .  ::. 

Pin.  . 

o 

TT 

~l 

0 

1 

-  1 

-D 

0 

Cosine   

1 

0 

-i 

-  1 

-D 

0 

+  1 

1 

Tangent  . . 

0 

+f 

±« 

-D 

0 

** 

±« 

-D 

0 

Cotangent 

±» 

+  D 

0 

-I 

±« 

+  D 

0 

-I 

±«. 

8*cant  .... 

1 

+  1 

±- 

-D 

- 1 

-I 

±« 

+  D 

1 

Cosecant  .. 

±. 

4J> 

1 

+  1 

-D 

-  1 

-  / 

-i-  - 

tne  correctness  oi  tne  tame  may  oe  venneu  irom  wie  ngure  uj  con- 
sidering the  magnitudes  of  the  projections  of  OP  lot  different 


Values  of 

Irigono. 
metrical, 
fu  actions 
for  some 


positions 


The  following  table  shows  the  sine  and  cosine  of  some  angles  for 
which  the  values  of  the  functions  may  be  obtained  geometrically:— 


sin* 

oaine 

a* 

li 

IV 

V*-s>f 

74* 

w* 

4 

4 

W 

is* 

71* 

!* 

10 

4 

4 

r 

0 

W 

1 

S 

..'T 

2 

so* 

i 

1* 

IT 

M* 

"  Vl0-2v^ 

M 

fi- 

1 

1 

ll, 

i 

4i* 

'k 

si 

■v 

< 

line 

sin  (y<-fcfl)  =  sin  A  cos  B^-cot  A  sin  B, 
which  are  really  contained  in  the  cosine  formula,  since  we  may  put 
Jr  -  B  for  B.    Tho  fonr.ula! 


tan  {A±B)' 


tan^fitantf 


cot  (A±B). 


cot  A  cot  Z?^:  I 


l^taaAUnB'        v        '  cotiJ±cot,< 
are  immediately  deduciblo  from  the  above  formnlic.    The  equation* 
ain  C+sinZ>  =  2sini(C+7))cMi(C-i)), 
sin  C-ein2>=2sinJ  (C-.C)eosJ  (C+D), 
cosD  +  cos  C=2cosl  (C+I»)  cos*  (C~D), 
cos  D-  cos  C=2ainJ  (C  +  2>)  sini  (C-Z)),v 
may  be  obtained  directly  by  the  method  of  projections.  Take 
two  equal  straight  lines  OC,  OD,  making  angles  C,  D  with  OA, 
and  draw  Oi?  perpendicular  to  CD.    The  angle  which  OE  i 
with  OA  is  i(<7+  D)  and  that  which  DC  makes 
is  i(r  +  C+C);  the  angle  CO*  is  UC-D).  /N# 
The  sum  of  the  projections  of  OZ>  and  DE  on  / />4 

OA  is  equal  to  that  of  OE,  and  the  sum  of 
the  projections  of  OD  and  DE  is  equal  to  that 
of  OC  i  hence  the  sum  of  the  projections  of 
OC  and  OD  is  twice  that  of  OS,  or  cos  C 


The  T~ 


+  co*  25  =  2  cos  i{C+D)  coa  KC-D). 
difference  of  the  projections  of  OD  and  OC 
on  OA  is  equal  to  that  of  ED,  hence  we  have  the  formula  cot  D  - 
cosC=2sin  i(C+/>)*in  \{C-D).  The  other  two  formula?  will  be 
obtained  by  projecting  on  a  straight  line  inclined  at  an  angle  +  Jv 
to  OA. 

As  another  example  of  the  use  of  projections,  we  will  find  the  sum  Sum  of 
of  the  aeries  coso  +  co»(a+/8)  +  co*(o  +  2^)+  . ..  +cos(o  +  n -  1  P).  scries  ol 
Suppose  an  unclosed  polygon  each  angle  of  which  is  *-P  to  be  in-  cosines 
scribed  in  a  circle,  and  let  A^  A„  A*...,  A.  be  n  +  1  consecutive  in  «f''h 
angular  points  ;  let  D  be  the  diameter  of  the  circle  ;  and  suppose  a  mctical 
straight  line  drawn  making  an  angle  a  with  AA)t  then  «  +  ft  progre*. 
a  +  2ft ...  are  the  angles  it  makes  with  AxAt,  AtA„. . . ;  we  have  by  »»*>«>• 
projections 


These  are  obtained  as  follows.    (1)  *.    The  sine  and  cosine  of  this 

angle  are  equal  to  one  another,  since  sin  *-cos  (' ~  J)  !  an!*  F'DW 

the  >um  of  the  square?  of  the  Bine  and  cosine  is  unity  each  is  -,V(- 

(2)  *  invl  *■    Consider  an  equihitcrnl  triangle  ;  the  projection  of 

one  side  on  another  is  obviouOy  h'tlf  a  side;  hence  the  cosine  of 

an  angh-  of  the  triangle  is  \  or  cm*-  \,  and  from  this  the  sine  i, 
r  2ir  :tx  - 


fujnd.  (3) 


10' 


10' 


III  tin-  triangle  const! u.-ted  in  Km  .  iv 


AAm  cos^o  +  — j--^  =  A j 


4i{c«a o  +  co*o-f/3  +  ...  -i-cosa  +  K-18). 


also 


^><i  =  7>sin' 


AA^Diiu^; 


tience  the  sum  of  the  scries  of  cpsines  :s  ccs^o  4- w  l)1^^r.in  ~  ■ 

By  a  doublo  application  oi  the  addition  formula;  w  may  obtain  the  Forr*iu:C 
formula  for  sine 

»\n(Al  + At  +  Ai)  =  nu  A^Cvs  A,co>  4,  +  cos  At  sin  At  cos  Ax  aL" 

+  co*  /<|  cos  A2  ain  yl,  -  sin  Ax  sin     sin  X3 ;  cosine  a' 

col      +  y<a  +  ylj)-coH  y/,  cos  ^a  cos  .-(,  -  co*     siu      sin  As     ""u  of 
-  •rin  Ax  cos  yf ,  sin  A j  -  sin  A±  sin  y/5  cos  y/a.    /  a»rf'r* 
We  can  by  induction  extend  the.'*  formulw  to  the  case  of  n  angles 
Assume       sin  {Al  +  At  ■)...+  A.)  -  St  -SJiSi-  ... 

cos  U,  +  At  +  ...  +  yi.)  ^ SJ-  S,  f  A'4  -  ... 
where  Sr  denotes  the  sum  of  the  products  cf  the  siij,  s  of  r  of  tho 
angles  and  the  cosines  of  the  remaining  n  -  r  angles  ;  then  we  have 
sin  {A,  +  At+  ...  +A„  +  An,l^co<tA^l{i!l-Si  +  Sf-  ...) 

+  sin  A^i^Sq  -  A'j  +  .S'4     '.". ). 
The  right-hand  side  of  this  equation  may  lie  written 

(5,coayf..1  +  S0siuyf.,l)  -  (.5,  cos        f  ,5, sin^„,,)  +  . . ., 
or  S",  -  5',  +  . . . 

where  5*r  denotes  the  quantity  which  corresponds  /or  n  +  1  angles 
tt>  A',  for  n  augh-s  ;  similarly  we  may  proceed  with  the  cosine  for- 
mula.   The  theorems  are-  true  for  n  =  2and  n  =  3  ;  thus  they  are 
true  generally.    Tho  formulns  Formula 
cos  *IA  =  cm* A  -  sinM    2  cvfA  -1  =  1-2  sinM,  f<  r  mul . 

tiple  and 
siib-rr.ul- 

tiru 


Formula! 
for  sine 
»nd  co- 
sine of 
■urn  anil 
diller- 
eiiL-t*  at 
tn\> 
anyk-s. 


10  each  angle  at  the  lias.-  is  **,  and  the  vtrtiial  angle  is  *.  If  a 
Iw  a  side  and  i  the  base,  we  have  by  tho  constriction  <>\"  h)^V-  ; 
hence  26  =  a;V5  -  1)  ;  the  sine  of  -*  is       or  V?  J,  and  co,  *  is 

«     S/5  +  1     /J4  v    5r     n      ,,10      2",  «       .      ,  ,° 

jj^= — j — '•  (*)  y^,  j,,.  Consider  a  right-an>:It-d  triangle,  hiv- 
ing an  angle  Jr.  Bisect  this,  anglft,  then  the  op|w,it«  siile  U  cut 
by  the  bisector  in  the  ratio  of  v'3  to  2  ;  hence  the  length  or  the 
slualler  wgmcnt  is  to  that  of  the  whole  in  tho  ratio  of  v'3  to  v'3  * 

therefore  tan  =— — —  tan  }r  or  tau  As"  =  2    *J\S,  and  from  this 

we  can  obtain  sin  f+r  and  cos  J,». 

Diaw  a  straight  line  OD  making  any  angle  A  with  a  fixed  straight 
line  OA,  and  draw  OF  making  an  angle  B  with  e\ 
OP,  this  angle  being  measured  positively  in  the 
same  direction  as  A  ;  draw  /'A'  a  perpendicular 
on  DO  (produced  if  necessary )-  Trie  projection 
of  OF  on  OA  is  the  sum  of  the  projections  of 
0 E  and  LF  on  OA.  Now  OJ?  is  the  projection 
of  OF  on  /•£>,  and  is  therefore  equal  to  OF  cm  H,  *  F<*-  8 
aod  EFia  the  projection  of  OF  on  a  straight  line  making  an  angle 
+  Jt  with  OD,  and  is  therefore  equal  to  OFtin  ft ;  hence 

OF  cos      +        OFcvtA  +  JTf  c»s  (,*r  +  yf) 

=  OF{cos  A  c<n  B  -  t\n  A  sin  B)k 
:ir  cos  (.■<  +  Zf)  =cos  yt  cos  /<  -  sin  X  sin  B. 

The  angles  yf,  Zf  nrc  olisolutely  unrestricted  in  magnitude,  and  thus 
this  foruiuls  is  perfectly  general.    We  may  change  the  sign  of  B,  thus 


ain  2>4,  =  2siiiy(cos/l, 


1  =  1-2  tin' A, 
lUnA 


x?A  = 


Un'A' 

os*A  -  3  cos  A, 

■in nA  =«  cot'-1  A  sin  A  -  w("  "       "  21  cos-Jyf  tin* A  +  '. . 


ain  3y<  =Ssin  yf  -  4  sinM,    cos3>4  =  4c 


I  3 


r 


cos  ( .4  -  if)  =  cos  A  cot  {  -  B)  -  sin  /f  sin  (  -  B), 
cm  (A  -  B)  =  co*A  cos  J?  +  *in  y<  sin  5. 


+  (-  D'^f^^COS-V-^ 


|_2m_1 

»t^-^^-)cos«-M*in*yf  +  ... 
+  (  ■  1)>(.-l)...(.-2r.rl) cos..Vjj  s.u>^ # 

may  all  be  deduced  from  the  addition  formula*  by  making  the 
angles  all  equal.  From  the  last  two  formula*  we  obtain  by  division 
taa  nA 

.  tan  A  -  «'  '  ?*'  '  V  frfj-f ...+(-  If*-  »  - (;  *  ^  tai.^1  A  + . , 


l-^a,U  +  . 


.nfs-J  )...(» 


If  we  projected  the  sidis  t,f  the  trisngle  OEF  on  a  straight  line 
naking  an  angle  +'*r  with  OA  we  should  obtain  the  formula* 


1)U*i«rj£... 
n  tan  X  -  tan'vi 

|  In  the  particular  case  of  n  =  3  »i  h-vc  tin  v.. 


l-3t«n*.l 
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of  cos  A 


The  vslne.  of  »in  \A,  cos  \A,  ten \A  are  given  in 
by  the  fornjuU  „  .  , 

.lDH.,.,..(l^)'.„.^.,-ii'(ii|^)'. 

where  pis  the  iulegra.  part  of       ?  tho  integral  part  of  d 


4 


midrtbt  integral  part  of'-. 

3„       cos  J.*  are  given  iti  terms  of  sin  A  by  the  formula 
2tiniAm{-lf(l+ainA^  +  l-lf(l-unA)i, 

2  co»  \A  =1  -  l^d  +  sin      -  (  -  lf&  -  sin 
her.  f  is  tbs  integral  part  of  d+\  and  ^  the  integral  part  of 
1 

2t  "  i" 

Proper-      In  any  plant  triangle  ABC  we  will  dcuoto  the  lengths  of  tb« 
lie*  of     sides  BC,  CA,  AB  by  a,  4.  c  lespectivcly,  and  tbe  angles  BAC, 
triangles.  ABC,  ACB  bv  A,  B,  C  respectively.    The  fact  that  the  projections 
of  6  and  e  on  a  straight  line  perpendicular  to  the  side  o  are  equal 
to  one  another  ia  expressed  by  tbe  equation  tain  C=c sin  B  ;  this 
equation  and  the  one  obtained  by  projecting  e  and  a  on  a  straight 

linn  renienilicular  to  a  may  be  written  -. — -  «  -. — =  -  -i — jv  Tbe 
11  *  am  A    sins  ainO 

eqrntion  <i"4eos  C'  +  f  cosfi  expresses  the  fact  that  tbe  side  a  is 

equal  to  the  ram  of  the  projections  of  the  side*  4  and  e  on  iteelf ; 

thus  we  obtain  tbe  equation* 

a»4cost7+eco*  B\ 

t-ecoa^  +  ocoaC  J-. 

c  =  <jcosfi+4  cos^l ) 
If  we  multiply  the  first  of  these  equations  by  -a,  tbe  second  by 
b  and  tbe  third  by  f,  and  add  the  reaultiog  equations,  wo  obtain 

the  formula  b'  +  c1  -  a'—2bc  cot  A  or  co*A*> — gjj — .which  givea 

,  of  the  side*.    From  this 


the 


of  an  angle  in  l< 


this  gives  two  supplementary  values  of  the  angle  B,  if  4ein^<o. 
If  bnaA>a  there  is  no  solution,  and  Ub*inA-a  there  is  one 
solution.  In  the  caae  b  sin  A  <«,  both  values  of  B  give  solutions 
provided  b>a,  but  tbe  acute  value  only  of  B  is  admissible  if  b<a. 

Tbe  other  side  c  can  then  be  determined  aa  in  caae  (2). 

(4)  If  two  angles  A,  £  and  a  side  «  are  given,  the  angle  C  i*  de- 
termined from  tbe  formula  C=r-A  - B  and  tbe  aide  •  from  tbe 
formula  log  4  =  log  a*  L  sin  B- L  sin  A. 

The  area  of  a  triangle  is  half  the  product  of  a  aide  into  tbo  per*  Anas 
pendicular  from  tbe  opposite  angle  on  that  aide  ;  thus  we  obtain  of  tri- 
the  expressions  $4eain^,  {•(»-  «X»  -*)(»-  «)}*  tot  the  area  of  a  angles 
trim»le.    A  Isrge  collection  of  formula?  for  the  area  of  a  triangle  ana 
are  Riven  In  the  Awiah  of  JlaHumatia  for  1885  by  M.  Baker.  quadri- 

Let  a.  4,  «,  d  denote  tbe  lengths  of  the  sidea  AB,  BC.  CD,  DA  laterals, 
respectively  of  any  plane  quadrilateral  and  A  +  C=2a.  ;  "we  may 
obtain  an  expression  for  tbe  area  £  of  the  quadrilateral  in  terms  of 
tbe  sidea  and  the  angle  a. 

Wthave  iS=ad sin  A  +le»ia  (2a  -  A) 

Mid  iJa'  +  ^-o'-e*)  =aicos^-  4ccos(2«-^l ; 

hence      W  +  fo  +  iP-b*- iP  +  b** -labcdcnSa. 
If  2taa  +  b  +  e  +  d,  tbevalne  of  S  may  be  written  in  the  form 
6*-  I/a  -  a)>  -  4;<j  -  <)',$  -  d)  -  abed  cos'  a)  *. 
Let  R  denote  the  rsdius  of  tho  circumscribed  circle,  r  of  the  in-  Rsdii  of 
scribed,  and  r„  r„  i  ,  of  the  escribed  circles  of  a  triangle  ABC  ;  the 
vahse  of  these  radii  are  given  ly  the  following  formula-. 


K   —  = 


r  «-  ?  =  U  -  a)  t«nM  -  *R  •*•>  A  tin}  B  sin,  C, 

Sphtrital  Trigonomtiry 
We  shall  throughout  tasnnie  aucb  elementary  propositions  in 
spherical  geometry  as  are  required  for  the  pnnwse  ofles  investiga 


scribed. 

in- 
scribed, 
and 

escribed 
circle 
of  a  tri- 
angle. 


tan  M -  |  ■'s[Z,~e)  I  *  ,in  A  =  I  W*  "  a){*  -  lY'  ~ C)) "hm  ' 
d«B0teai(a  +  4  +  «),tan  bo  deduced  by  means  of  the  diwidiary  formula. 

From  any  general  relation  between  tbo  sides  and  angles  of  a 
triangle  other  relations  may  bo  deduced  by  various  methods  of 
transformation,  of  which  we  give  two  examples. 

(a)  In  any  general  relation  between  the  sines  and  cosines  of  the 
angles  A,  B,  C  of  a  triangle  we  may  substitute  pA  +  qB  +  rC, 
rA+pB  +  tfC,  qA  +  rB  +  pC  for  A,  B,  C  rtapectively,  where  p,q,r 
are  any  quintiths  such  that  p  +  q  +  r  +  l  is  a  positive  or  nega- 
tive multiple  of  0,  provided  that  we  change  the  signs  of  all  tbe 
sioea.  Suppose  jj  +  j  +  r  +  1  m<Sn,  then  the  sum  of  the  three  angles 
2%T-(pA  +  iB  +  rC),  2nr  -  (r A  +  vB  +  fC),  2»r  ~(qA  +rB  +  pC)  is 
x  ;  ana,  aince  tbe  given  relation  follows  from  tbe  condition  A  +B 
+  C=r,  we  mar  subatirute  for  A,  £r  C  respectively  any  angle*  of 
which  the  aam  u  r  ;  thns  the  transformation  ia  admissible. 

(ft)  It  may  eaaily  be  ahown  that  the  sidea  and  angles  of  the 
triangle  formed  by  joining  tho  feet  of  the  perpendicular*  from  tbe 
angular  points  A,  B,  C  on  the  opposite  sides  of  the  triangle  ABC 
are  respectively  a  cos  A,  4eoa.fi,  ccosC,  r-  tA,  r-'2B,  r-  "3C ;  we 
may  therefore  substitute  these  expressions  for  a,  b,  «,  A,  B,C  re- 
spectively in  any  general  formula.  By  drawing  the  perpendiculars 
of  this  second  triangle  and  joining  their  feet  as  before,  we  obtair  a 
triangle  of  which  the  sides  aro  -  a  cos  A  cos  IA,  -  4  cos  B  cos  IB, 
-  c  cos  Ccoe  2r7  and  the  angles  are  4  A  -  r,  iB  -  r,  40-  r  ;  we  may 
therefore  substitute  these  expressions  for  the  sides  and  angles  of  the 
original  trianglo  ;  for  example,  we  obtain  thus  the  formula 

a'  cos*  A  cos'  2  A  -  4»  cos'  B  cos'  2fi  -  c*  cos*  C  cos*  20 
C  2kc^fiWCco»2fico*2(7 

Solation  This  transformation  obviously  admits  of  further  extension. 

of  tri-        (1)  Tho  throe  sides  of  a  triangle  ABC  being  given,  the  angles 

angles,    cm  bo  determined  by  tbe  formula 

Zten^lO  +  ilog^-^-Hlogfa-O-llogs-ilogf.-a/ 

sr.d  two  corresponding  formula?  for  the  other  angles. 

(2)  The  two  sides  a,  4  and  the  included  angle  C  being  given,  the 
angles  A,  B  can  be  determined  from  the  formulas 

A  +  B  =  t-C, 
LUn^A-  B)=  log(«-4)-log(a  +  4)  +  ZootiC, 
and  the  side  c  is  then  obtained  from  the  formula 
log  e  =  log  a  +  L  sin  C  -  L  sin  A. 

(3)  Tbo  two  sides  a,  4  and  the  angle  A  bein^  given,  the  value  of 
rinfi  may  bo  found  by  means  of  tho  formula 

/.  »in  B  =  L  sin  A  +  log  4  -  log  a  ; 


tioa  of  forntul*  given  below. 

A  spherical  triangle  ia  the  portion  of  the  rarfsce  of  a  sphere  Pefin:- 
bounded  by  three  arc*  of  groat  clrilea  of  the  spbers.    If  BC,  CA  tlon  of 
AB  denote  these  area,  the  circular  raooaare  of  the  aegis*  subtended  spherical 
by  these  arcs  respectively  at  the  centre  of  tb*  sphere  ar*  the  aides  triangle 
a,  4,  e  of  the  spherical  triangle  ABC ;  and,  if  tbs  portions  of  planes 
passing  through  these  arcs  and  the  centre  of  the  sphere  be  drawn, 
tbe  angles  between  the  portions  of  plane*  Intersecting  at  A,  B,  C 
respectively  are  the  angles  A,  B,  C  of  the  spherical  triangle.    It  la 
not  necessary  to  consider  triangles  in  which  a  side  ia  greater  than  r, 
since  we  may  replace  such  a  tide  by  the  remaining  arc  of  the  great 
circle  to  which  it  belongs.    Since  two  great  circles  Intemect  each  , 
I  other  in  two  points,  there  are  eight  triangles  of  which  the  aide 
arcs  of  tho  same  three  great  circle*.    If  we  consider  on*  of  I 
trianglea  ABC  as  the  fundamental  one,  then  on*  of  the  others 
is  equal  in  all  respects  to  ABC,  and  the  remaining  six  have  each 
one  aide  equal  to,  or  common  with,  a  side  of  the  triangle  ABC,  the 
opposite  anglo  equal  to  tb*  corresponding  anglo  of  ABC,  and  tbo 
other  sides  and  angles  supplementary  to  tho  corresponding  tides 
and  angles  of  ABC.    These  triangles  may  be  called  the  associated  Trans for- 
triangles  of  the  fundamental  one  ABC.    It  follows  that  from  sny  mstion. 
general  formula  containing  the  sides  and  angles  of  a  aphcrical 
trianglo  we  may  obtain  other  formula:  by  replacing  two  sides  and 
the  two  angles  opposite  to  them  by  tbeir  supplements,  tbe  remain- 
ing side  and  the  remaining  angle  being  unaltered,  for  such  formulas 
ore  obtained  by  applying  the  given  formnler  to  the  associated 
trianglea 

If  A'.BT.C  or*  those  pole*  of  the  arc*  BC,  CA,  AB  respectively 
which  lio  upon  the  same  side*  of  tbem  as  the  opposite  angles  A,  B,  C, 
then  the  triangle  A"VC  is  called  the  polar  triangle  of  tbe  triangle 
A  BC.  The  side*  of  tho  polar  triangle  are  r  -  A ,  r  -  B,  tr  -  C,  and 
th*  angles  t-o,  r-4,  r-e.  Hence  from  any  general  formula 
connecting  the  sides  and  angles  of  a  spherical  triangle  we  may 
obtain  another  formula  by  changing  each  side 
into  ths  supplement  of  the  opposite  engle  and 
each  angle  into  the  supplement  of  the  op- 
posite side. 

Let  O  be  the  centre  of  the  sphere  on  which  S  /I  I  \  Fundi- 
is  tho  spherical  triangle  ABC.  Draw  AL  per*  /  I  J"  I  1  mental 
pendicular  to  OC  and  Ait  perpendicular  to** 


equa- 
tions ba- 


the plane  OBC.  Then  the  projection  of  OA 
on  OB  is  the  sum  of  the  projections  of  OL, 
lif.MA  on  tbe  same  straight  line.  Since  A  if  F'«  4 

has  no  projection  on  any  straight  line  in  the  plane  OBC,  this  gives  angles. 

OA  cos  c  =>  OL  cos  a  +  Lll  sin  a. 
Now       OL  =  OA  cos 4,  LM=  AL  cos  C=  OA  sin  4  cos  C ; 
therefore  cos  {••cos  a  'cos  4  +  sin  a  tin  4  cos  C. 

We  may  obtain  similar  formulas  by  interchanging  tbe  letters  a,  4,  e, 
thus  cos  a  —  cos  4  cos  e  +  sin  4  sin  t  cos  A  \ 

coe6  =  cose  cos o  + sine  tins  cos 2?  J-   (1). 

coee-co»ocos4  +  ttnasin4cosCj 
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i  formula  (1)  may  be  regarded  oa  the  fundamental  equations 

connecting  the  sides  and  angles  of  a  sphoricsJ  triangle  ;  til  the  other 

relatione  which  we  shall  give  below  may  be  deduced  analytically 

from  them ;  we  shall,  however,  in  most  cases  give  independent  proofs. 

By  using  the  polar  triangle  transformation  we  hare  the  formula; 

oat  Ass  -cos  B  cos  C'+  sin  5  sin  C  cosa"| 

<xaB  =  -  coe  C  con  A  +  t\n  C  »\n  A  cos  ft  J-  (2). 

cos  0=  -  cos  A  cos  i>'  +  sin  A  sin  5  cos  e  ; 

In  the  figure  wo  hare  AM=AL  sin  C=r  sin 6  sin  C,  where  r  denotes 

the  radius  of  the  sphere.    By  drawing  a  perpendicular  from  A  on 

Of,  we  may  in  a  similar  manner  show  that  ASt=r  sine  sin  B, 

therefore  sin  B  sin  e  =  sin  C  sin  6. 

By  interchanging  the  sides  we  have  the  equation 

sin  A    aiu  B   sin  C  . 

— ; — a  — = — r  — '  —  =*  ••(»»); 

sin  a    sin  ft    siu  e 

we  shall  find  below  a  symmetrical  form  for  £. 

If  wo  eliminate  cos  6  between  the  first  two  formulas  of  (1)  we  hare 

cos  a  sin'cssinft  sine  cos^f  +  sinc  coeesina  cos/f; 

therefore   cot  a  sin  <  =       cos  A  +  cos  e  cos  B 


TRIGONOMETRY  [.,™ 

Hence  the  quantity  i  in  (8)  is 


=  sinfl  cot  A  +  cose  coaf. 

We  thus  have  the  six  equations 

cot  a  sin  ft  =  cot  ^  sin  C+  cos  ft  cos  C"i 
cot  6  sin  a  =  cot  if  sin  t'  +  coso  cos  C 
cot  b  sin  r=cot  £  sin    +  cos  t  cos  A 

•  cot  e  sin  4  =  cot  C  »iuA  +  cos  6  cos  .<< 

cot  e  sin  a  =  cot  Csin  B  +  cosa  coe  B 
cotasin  c  =  eot^  sin  B  +  cos  ecosB. 

When  C*=^ 
and  (3)  girts 

£rom(i)  we  get 


w. 


Tho  formula 
and 


.-(»>, 

■  W; 

..(7)- 


(1)  gives  . 
°      cos  e=cos  a  cos  ft  ... 

siu  6  =  sin  B  sin  e  j 

siaa  — sin^i  sin  c  j 

tan  a  =  tan  A  sin  6  =  tan  e  cos  £  ) 

tan  6  =  tan  5  sin  as  tan  ecos^i  \ 

cos  «  =  cot><cotfl.. 

cos  .-/=  cos  a  sin.fi  j 

cos  13  =  cos  frsin^  \ 

follow  at  once  from  (a),  \?),  {y).    These  are  the  formula!  which  are 

used  for  the  solution  of  right-angled  triangles.     Napier  gave 

mnemonical  rules  for  remembering  them. 

The  following  proposition  follows  easily  from  the  theorem  in 

equation  (3) :— If  AP,  BE,  Cf  are  three  arcs  drawn  through  A,  B,  C 

to  meet  the  opposite  sides  in  D,  E,  F  respectively,  and  if  these  arcs 

pass  through  a  point,  the  secftnonta  of  the  sides  satisfy  the  relation 

ain  BD  tin  CEma  AE^tin  CD  sin  ^fA"  sin  B  F;  and  conversely  if  this 

relation  is  satisfied  the  arcs  pass  through  a  point.    From  this 

theorem  it  follows  that  the  three  perpendiculars  from  tho  angles  on 

the  opposite  sides,  the  three  bisecto'rs  of  the 

angles,  and  the  three  arcs  from  the  angles  to 

tho  middle  points  of  the  opposite  sides,  each 

pass  through  a  point 

Formula)     If  D  be  the  point  of  intersection  of  the  three 

for  sine    bisectors  of  the  angles  A,  B,  C,  and  if  DE  bo  * 

ilrnwu  perpendicular  to  BC,  it  may  be  shown 

that   BE=  J(a  +  e  -  6)  and  CE=  h(a  +  b  -  e), 

and  that  the  angles  BDE,  ADC  are  supplementary 

j         sine  'ainADB      siuft     Bin  ADC 


and  co- 
sine of 
half 


Bin  CD' 


Fig.  «. 

Wo  havo 
therefore  sin5^ 


sin  BD  sin  CD  sin  CDS  sin  BDE 
~        ~~.inJ«i^  • 

=  t\n{n  +  t2~h\  and  sin  CD  sin  CDE= 


But  sin  BD  sin  BDE '= sin  BE 
Bin  CE=iin"~*-—  ;  there- 


a  +  e 


^sin 


n  +  ft  -  e] 


fore 

Apply 

C-JR 


this  formula 
C  arc  the 


!      I  «iii  ft  sine  1 

to  the  associated  triar.glo  of  which  v-A, 
and  r-a,  s-  -  ft,  e  are  the  sides  ;  we  obtain 


the  formula       cos  = 


,  ft+e-a  ,  a  +  ft  +  c 
,in  —  tin  — —  | 

siu  ft  sin  t  1 


By  division  we  have 


and  by  multiplication 
«„  4-      2  /•»+*■*•» 


' .  a+c-6  .  <i  +  ft-e\' 
•in  — j  -  sin  2— 

— .  — — — —  y 

sin  _s,n-^J 


•ID, 


liB«±«  =  »ai.-  +  J-'}1 


! 


sin  A  sine 


2  2 

cos'n  -cos'ft-cos'c  +  2  cosa  cosft  cose',*- 


coa 


*  _f 

sin  B  sin  C*  > 
B+C-A      A+B  +  CM 


Apply  the  polar  triangje  transformation  to  tho  formulas  (6),  (6),  Of  half- 
(7)>  W  ■od  we  obtain  s-'dc*. 
„     I      A  +  C-B 


sin  B  sin  0 
•  coa      „  —  cog  — 


1 


Ml 

00); 


B+C,  i 


tan-  = 


A+C-S 


 (11}. 


U  ^'"sm^smi/siuc-  "  cosU  "  acoa^coaifcosC, », 
we  have  W-'=l  (121 


Let  E  be  the  middle 
.4^  to  meet  AC  in  Z> 


int  of  AB ;  draw  ATD  at  right  angles  to  De» 
DE  bisects  ±  Umbre  i 


the  angle  ADB.  Let  CF  bisect  tho 
DCS  and  draw  /"O  perpendicular  to 
then 

CG  =  ~?,^FBE  =  ^B, 

From  the  trianple  CFO  we  have  coa  CF0  "* 
=  cos  CO  sin  /'('<?,  and  from  the  triangle 
FEB  cos  EFB-cm  EB  sin  A7?£.  Now 
the  angle*  CFG,  EFB  are  < 
therefore 

a-b  C 

cos  --—  cos  ,,  =  sin  — —  cos  -   (13). 

Also    sin  C<?  =  siu  CFtin  CFO  and  aiu  EB  =  an  £ Ftin  EFB  ; 


forrj;u!»: 


Fig.  T. 


suppUmentary  to  the  angle  DFB, 


therefore 


sin 


a-b 


Apply  the  fomiulie  (13),  (14)  to  th«  associated  triangle  of  which 
,  r  -  b,  t  -  e,  A,  r  -  B,  r  -  C  are  the  Bides  and  angles,  we  then  have 

'•«  +  »«_  a 


sin  , 


C  A* 
■  sin  -  =  cos  — 


B  e 

—  cos  -  . 


.. .  1.'-, 

 (16). 


I 

cos^-+-» 
2 

The  four  formulas  (13),  (14),  (15),  (IS)  were  first  given  by  Dclsrobre 
in  tho  Connaiuanc*  ila  Trmpt  for  1803.  Formula!  eqrivalcnt  to 
these  were  given  by  Mollweido  in  Zach's  Monallitke  Corretpondenz 
for  November  1 808.  They  were  also  given  by  Gauss  { Thtoria  motut, 
160S),  and  are  usually  called  after  him. 
From  the  same  figure  we  have 

UniK7  =  tnn/'C(rsinC(7  =  tan/'fi0!sin/K/ ,  N 


therefore 


.C  .  a-b  .  A-B  .  a+b 
cot  -  siu  -g-  =tan  — —  sin  -0  , 


Uu 


A-B 


sin 


nr. 


2 

a-b 

2       .  c 

 i  cot  s 

a  +  b  2 


■•(17}. 


Apply  this  formula  to  the  associatod  triangle  (r  -  a,  ft,  r  -  e,  r  -  A, 
B,w-  C),  tod  we  havo 

a  +  b 

A  +  B   C08~T\  C 


.(18). 


If  we  apply  these 


(17),  (16)  to  the  polar  triangle,  we  hav. 
.  A-B 


tan- 


a-ft 


2    ,  e 

^tTBUaa 


Cl»); 


A-B 

.     COS — - — ■ 

Uu°-fJ=- 


2 


]2 


.(20V 


The  formulaT(17),  (18),  (19),  (20)  are  called  Napier's  "  Analog**" 
they  Hire  given  in  the  iliri/.  Ivjar.  c««*«i#  'jUtcriptio. 
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sera 


ir«t  use  the  values  of  sin|,  sin?,  sin|.  eoa|,  co.?.  cos |  given 

by  (9),  (10)  and  the  analogous  formula*  obtained  by  interchanging 
formate.  t^  we  ohui„  by  mn]tipliction 

a      ft  .   „        <      A  +  E-C 
co»2eo»2»mC?=eoi2co»   -  2  - 

a  .  6  .   „        e      js+tf  +  C 
Mna8in2aioC  =  co«-cos  — 

These  formulas  wore  givcu  hy  Bchuieissi  -r  in  Ci  tllt'i  Journ.,  vol.  x. 
,  CagnoU's  The  relation  «in  1  ein  c  +  cos  A  cos  rcos.4  -  sinVJ  sin  C  -  cos  If eo»  Cr  osa 
form  ale.  m  giveu  by  Cagnoli  in  his  Tfigonomtlq/  (1780),  and  was  redie- 
covered  by  Cayloy  {Phil.  May.,  1859).  It  follows  from  (1),  ('A 
and  (3)  thus  :  the  right-hand  aide  of  the  equation  equals  sin  B  sin  C 
+  cos a!co*A  -  sintfsinCcosa)  =  sinJ? einCsiu'o  +  cos aco»A,  and  tliU 
is  equal  to  sin  »  sin  e  +  co»^  (oo«  a  -  ain  ft  sin  c  co*y<)  or  sin*  sinc  + 
cos  b  cos  c  cos  A. 

Eolation      The  formulae  we  hare  given  are  sufficient  to  determine  three  parts 
of  tri-     of  a  triangle  when  the  other  threo  parts  are  given  ;  moreover  such 
angles  ;    formula!  may  always  be  chosen  aa  are  adapted  to  logarithmic  calcu- 
latiou     The  solutions  will  be  unique  except  in  tho  two  casts  (1) 
where  two  sides  and  the  angle  opposite  one  of  thorn  are  the  given 
parts,  and  (21  where  two  angles  and  the  aide  opposite  one  of  them 

Ambigu-  *%uppote  a,  ft,  A  are  the  given  parts.    We  determine  B  from  the 


The  pole  of  the  circle  circumsribing  a  triangle  is  that  or  the 
circle  inscribed  in  the  polar  triangle,  end  the  radii  of  the  two 
circles  are  complementary  ;  hone,  if  Jl  be  the  radius  of  the  circum- 
scribe*  circle  of  the  triangle,  and  A.       -"i  the  radii  of  the  circles 

circumscribing  the  associated  triangles,  we  have  by  writing 

for  T  Z  -  Rk  for  rv  r  -  a  for  A,  kc,  in  the  above  formula 

cot  R- cot  j  coa  (ST-  A)  =  2  cosec  ^  cose.-  2  oosic  „=  -  .\  »er  S 

=  sin.^  co»*  cos  ^  coscc"    12-1)  ; 

cc  t  e*c  2  =  A  kc  US  -  A) 


tot/I,=  -  cot  2  cos  S  =  J  eosoc 


.  .  .  4  .  «  a 
=  sin  A  sin    un  0  cojcc  2 


o  j.t  caws. 


■in  ft 


of 


formula  sin  B  =      '  sin  A  ;  this  givea  two  supplementary  valu 
sin  is 

B,  one  acute  and  lite  other  cbtase.  Then  Candc  are  determined  from 
a  -  b  ■   A  -*-  B 

C  *in  T"      A-B  ,    c    "m~2~4  «-4 
the  equations  tan  -  =  — ~h cot  -y- ,  tan  :,  =      {  -„  tan 

sin  - '  -  "    sin  — 


The  following  relations  follow  from  the  formula:  just  gi\cn  :  — 
2  tan  H  =cot  /-,  +  cot  ra"+  col  r,-cot  r, 
2  tin  /?i  =  cot  r  +  cot  r,  -r  cot  r,  -  cot  . ,, 
tnr  t:\nr,  taur,  tan  r,  =  n:,  sin'«  =  cotr  Ultr,  tan  r.  tan  >P 
*iu-  (s  -  a)  =  lin  r  cot  r,  tan  /,  tan  r,. 
If  i  =  ,f +5+C-r,  it  may  bo  shown  that  £' multiplied  hy  the  for.,  v.U- 
K|U>»  of  the  radius  is  the  are.  of  the  triangle.    Wo  give  some  of  for 
tho  more  important  expressions  for  the  quantity  K.  which  is  calKd  spherical 
il  exec-is.  cxcm*. 
A  +  B        u  +  e        .y(<-£  n-b 


the  spherical 


cos  • 


We  have 


cos  — - 


f  6 

em- 


end- 


or 


cos  ;> 

H  + ft 


C 

cos - 


cos  - 


cos 


C  c 
Now  tan  t,  tan  -  muit  \ 
-  £ 


h  be  positive ;  henro  A  -  B  and  u  -  i  must 
We  shall  distinguish  three  cases.  First, 


havo  tb*  same  sign. 

suppose  sin  ft  <  sin  a  ;  then  we  havo  sin  B  <  sin  A .  Heneo  A  lies  be- 
tween the  two  values  of  B,  and  tboreforo  only  one  of  these  values 
is  admissible,  the  acuto  or  the  ohtuso  value  according  as  a  is  greater 
or  leas  than  ft  ;  there  is  therefore  in  this  caw  always  one  solution. 
Secondly,  if  sin  ft  >  sin  n,  there  is  no  solution  when  sin  ft  sin  A  >»ina  ; 
but  if  sin  ft  sin  ^  <ain<i  there  aro  tvro  values  of  B  both  greater  or 
both  leas  than  A.  If  «  is  acute,  o  -  ft,  aud  therefore  A-B,  is 
negative  ;  hence  there  are  two  solutions  if  A  is  acute  and  none  if  A 
is  obtuse.  These  two  solutions  fall  together  if  sin  I  sin  A  =  ein  a. 
If  a  is  obtaae  there  is  no  solution  unless  A  is  obtuse,  and  in  that 
ca.se  there  are  two,  which  coincide  as  before  if  sin  ft  sin  A  =  siu  «. 
Hence  in  this  case  there  are  two  solutions  if  ain  ft  sin  A  *  sin  a  and 
the  two  parts  A,  a  are  both  acnto  or  both  obtuse,  these  being  coinci- 
i  case  ain  ft  sin  A  =  sin  a  ;  and  there  is  no  fcolution  if  one  of  the 


.  (1  ■ 
sin  „-  -  »iti 


and 


(H). 


cos  -  c 
e   "    <i  +  ft 

COS  a  -  Coa  — - — 


*m--^siii  1^— ^~  J  cos-+cos-2- 


ttu 


therefore 


tan' 


•1  I      J .  (■ 


Similarly 

therefore    tan       { ian  '  Un        tn     *  tan  '-^  j  * .  .  f25). 


i4,  <i  is  acute  and  the  other  obtuse,  or  if  sin  ft  sin  A  >  sin  a. 
Thirdly,  if  eih*  =  sin<i  then  B  =  A  or  v-A.  If  a  is  acute,  a  -  ft  is 
aero  or  negative,  hence  A  -  B  is  zero  or  negative  ;  thus  thtro  is  no 
solution  unlcw  A  ia  acato,  and  then  there  is  one.  Similarly,  if  a 
is  obtuse,  A  must  be  so  too  in  order  that  there  may  be  a  aolution. 

If  a  =  ft  =  ^,  there  ia  no  aolution  unless  A  -  ^,  and  then  the  re  are  an 

infinite  number  of  aolutious.  since  the  values  of  C  and  e  become 
indeterminate  _ 

The  other  case.  6f  ambiguity  may  he  discussed  in  a  similar  manner, 
or  the  differtut  cases  may  be  deduced  from  tho  above  by  the  use  of 
tie  polar  triangle  transformation.    The  method  of  classification 

according  to  the  three  cases  atnl-sino  was  given  hy 

Lloyd  Tanner  (Uaxngtr  of  Hat*.,  vol.  xiv.). 
lUdii  of     If  r  ia  the  angular  radius  of  tho  sniaU  circle  inscribed  lu  the 

r^t"  to  triangle  *ABC,  wt-  have  at 
•nirinlea.  2/aa  +  ft  +  c;  from  this  we  can  derive  the  formula 


r=  tan  ysin  (»-<i),  where 


tan  r=n  coscc »  =  —  sec 


A  uc  %  aec-^  =.in  a  ain  |  sin  ^c  4  (21), 


2  ""2 

where  n,  X  denote  the  expression! 

i»in  m  sin  (»-«)  sin  (i-ft)  sin  (*-c)!'i„.,. 
1  -  cos  5" co*  (5-  A)  co»  {S-B)  cos  {S- C)[  »•  _ 
The  escribed  circles  are  the  amsll  circles  inscribed  in  three  of 
the  associated  trisngles  ;  thus,  applying  the  above  formula)  to  the 
triangle  (a, »  -  ft,  r  -  e.  A,  r  -  B,  w  -  C),  we  have  for  r„  the  radiua  of 
the  escribed  circle  opposite  to  the  angle  A,  the  following  formula; 

j  V     A        B  C 

tan  r,  =  tan  ^  sin  »=  n  cosec  (s  -  n)  =•  |-sec  -  coscc  ^  cosec  2 

B     C  A 
s=  sir  n  cj»  7,  cos    sec  2   (-*)• 


This  formula  waB  given  by  L'nuiHicr. 
Also 


.  C  E  C  .  E 
un  2  coj  -  -  cos  2  siu  2  = 


cos, 


sin  2  ; 


«-ft 


c    r.     c  .  e  cot  ~Ti  c 

cos  -  cos  -  +  «n  2  sin  -  a  —  cos  2  ; 


whence,  solving  for  cos      we  gvt 

A'   1  +  cos  a  +  coa  ft  +  cc«  c 

co,2=- 


ale 
4  co>i  —  cos  -  cos  ^ 


(26). 


Thia  formula  was  given  hy  Eulcr  („\or,t  act  i,  vol.  x.).  If  wc  find 
siu—  from  this  formula,  we  obtain  after  reduction 


E 

V 


a       A  e 

2  cos-  cos  -n  ro»  „ 


a  formula  given  by  Lesccll  (Aeln  Fetrep.,  1782). 

Troin  the  equations  (21),  (22),  (23),  (21)  we  obtain  the  following 
formula)  for  the  spherical  cxces3  : — 

sin'  f  =  tan  R  cot  Ri  cot  R,  rot  Rt 


k  [cot  r,  +  cot  r.  4  cot  r,; 


(cot  r  -  cot  r,  +  cot  r,  +  cot  r,)  (col  r  +  cot  r,  -  i 
(cot  r  +  cot  r,  +  cot  r,  -  cot  r,) 
The  formula  (26)  moy  be  expres?e.l  geometiically 


the  middle  points  of  the  sides  AB,  AC.    Then  wo 
--;  hencecos|=coi.l/.V«e2. 


otr,  +  col  /j) 

uttr.xu 

find  cos  UN 


4  cos  - 


A  geometrical  construction  baa  been  given  for  E  by  Cuderniann, 
(in  CrclU"*  Journ.,  vL  and  viii.).  It  has  been  shown  by  Cornelius 
Keogh  that  the  volume  of  the  parallelepiped  of  which  the  radii  of 
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Proper* 

tics  of 

spherical 

quadrl- 

lateral 

inscribed 

1:1  i-unfl 


the  sphere  passing  through  the  middle  points  of  the  sides  of  th» 
triangle  are  edges  U  sia  ^ 

Let  ABCD  be  a  spherical  quadrilateral  inscribed  in  a  am  all  circle  ; 
let  a,  4,  c,  d  denote  the  sides  A B,  BC,  CD,  DA  respectively,  and 
x,  y  the  diagonals  AC,  BD.  It  can  easily  be  shown  by  joining  the 
angular  points  of  the  quadrilateral  to  the  pole  of  the  circle  that 
A  +  C=B  +  D.  If  we  tiso  the  lautt  expression  in  (23)  for  the  radii 
of  the  circles  circumscribing  the  triangles  BAD,  BCD,  we  have 

C 


sin  .rf  coa"  cos  f  cosec  \  =  sin  C cos  *  1 


2  ' 


sin  A 

■  b  '••»« 
cos  -  cos 


rin  0_ 

a  d 
^0cos  -  cos  ^ 


Thia  is  the  proposition  corresponding  to  the  relation  A  +  C=r  for  a 
plane  quadrilateral  Also  we  obtain  in  a  similar  manner  the  theorem 


-in' 


•in  I 


Periodi- 
city of 


Connex- 
ion with 
theory  of 

C0H1T'l«t 

qoar...- 


analogous  to  tho  theorem  for  a  plane  quadrilateral,  that  the  diagonals 
are  proportional  to  the  sines  of  the  angles  opposite  to  them.   Also  the 

chords  AB,  BC,  CD,  DA  are  equal  to  2  sin  ■*  2  sin  J,  2  sin  J  2  sin  J 

respectively,  and  the  plane  quadrilateral  formed  by  these  chords  is 
inscribed  in  the  isaino  circle  as  the  spherical  quadrilateral  ;  hence 
by  Ptolemy's  theorem  for  a  plane  quadrilateral  we  obtain  the 
analogous  theorem  for  a  spherical  one 

,    x  .    y     .   a   .    c         b   .  d 
am  -  sin  |  =  sin  ^  sin  ^  +  sin  %  sin  -. 

It  has  been  shown  by  Remy  (in  Crelle'i  Journ.,  vol.  iii.)  that  for 
any  quadrilateral,  if  a  be  tho  apherical  distance  between  the  middle 
points  of  the  diagonals, 

cos  a  +  cos  b  +  cos  e  +  cos  d  =  I  cos  Jx  cos  Jy  cos  \x. 

This  theorem  is  analogous  to  the  theorem  for  any  plane  quadri- 
lateral, that  the  sum  of  the  squares  of  the  sides  is  equal  to  the  sum 
of  the  aqnares  of  tho  diagonals,  together  with  twice  the  square  on 
the  straight  lino  joining  the  middle  points  of  the  diagonals. 

A  theorem  for  a  right-angled  spherical  triangle,  analogous  to  the 
Pythagorean  theorem,  ha*  been  given  by  Gudennann  (in  CrtlU's 
Journ.,  voL  xlii.1 

Analytical  Trijoncnutry. 

Analytical  trigonometry  is  that  branch  of  mathematical  analysis 
in  which  the  analytical  properties  of  the  trigonometrical  functions 
are  investigated.  Theso  functions  derive  their  importance  in  ana- 
lysis from  the  fact  that  they  are  the  simplest  singly  periodic 
functions,  and  are  therefore  adapted  to  the  representation  of  undu- 
lating magnitude.  The  sine,  cosine,  secant,  and  cosecant  have  the 
single  real  period  2a- ;  i.*.,  each  is  unaltered  in  value  by  the  addi- 
tion of  2a-  to  the  variable.  The  tangent  and  cotangent  have  the 
period  r.  Tho  sine,  tangent,  cosecant,  and  cotangent  belong  to 
the  class  of  odd  functions ;  that  is,  they  change  sign  when  the  sig* 
of  the  variable  is  changed.  Tho  cosine  and  secant  are  even  func- 
tions, since,  they  remain  unaltered  when  the  eign  of  the  variable  is 
reversed. 

The  theory  of  the  trigonometrical  functions  is  intimately  con- 
nected with  that  of  complex  quantities,— that  is,  of  quantities  of 
the  form  z  +  iy  (1  =  V~  1).  Suppose  wo  multiply  together,  by  the 
rules  of  ordinary  algebra,  two  such  quantities,  wo  have 

(*i  +  <yi)(*i  +  «yt) = (*Vj  -  y,y»)  +  <(*iy, + Zjy,). 
We  observe  that  the  real  part  and  the  real  factor  of  tho  imaginary 
P-»rt  of  the  expression  on  the  right-hand  side  of  this  equation  are 
similar  in  form  to  the  expressions  which  occur  in  the  addition 
formulae  for  the  cosine  and  sine  of  the  sum  of  two  angles  ;  in  fact, 
if  we  put  x,  =  r1cos9„  yl  =  rlna$i,  jr,  =  r,costf,  y,  =  rtua9>  the 
above  equation  becomes 

r,(cos  0,  +  c  sin  9,)  x  r„(cos  9,  +  4  sin  9,)  =  r^cos    +    +  4  sin  *jT^). 

We  may  now,  in  accordance  with  the  usual  mode  of  representing 
complex  quantities,  give  a  geometrical  interpretation  of  the  meaning 
of  this  equati6n.  Let  P,  bo  the  point  whose,  coordinates  referred 
to  rectangular  axes  Ox,  Oy  are  z,,  y, ;  then  the  point  />,  is  employed 

,  to  represent  the  quantity  xt  +  «y,.  In  this  mode  of  representation 
real  quantities  are  measured  along  the  axis  of  x  and  imaginary 
ones  along  the  axia  of  y,  additions  being  performed  according  to  the 
parallelogram  law.  The  points  A ,Al  represent  the  magnitudes  ±1, 
the  points  a,a.  the  magnitudes  ±t  Let  P,  represent  the  expression 
;e,+  .ya  and  P  the  expression  («,  +  ty,}(^  +  iy,).     The  quantities 

.  r„iV,*,  are  the  polar  coordinates  of  P,  and  Pt  respectively  referred 


to  O  as  origin  and  Ox  as  initial  line  ;  the  above  equation  shorn 
that  rtr,  and  #?,-»-     are  the  polar  coordinates  of  /';  hcticc  OA 
:  0PX ::  0P2 :  OP  and  the  angle  POP,  is  equal  to  th*  m-]t 
PxOA.    Thus  we  have  the  following  geometrical  constmc- 
tion  for  the  determination  of  the  point  P.    On  OP,  driT 
a  triangle  simitar  to  the  tiianglo  OAP^  so  that  the  side*  / 
0P9  OP  are  homologous  to  the  sides  OA,  OP,  and  so 
that  the  auglo  POP,  is  positive  ;  then  tho  vertex  P 
represents  the  product  of  the  expression:  represented 
by  P„Pr     If  x,  +  iy,  were  to  be  divided  > 
by  jr,  +  iy,,  tho  triangle  OPPt  would  be 
drawn  on  the  negative  side  of  Pr  similar 
to  the  trianglo  OAPt  and  having  the  sides 
OP,  OP,  homologous  to  OA,  OP,  snd  P 
would  represent  the  quotient. 

If  we  extend  tho  above  to  n  complex 
quantities  by  continual  repeti- 
tion of  a  similar  operation,  we  — j  


(cosO,  +  isin#,}(coatfJ  +  .8in*a)...  . 
(cos  tf. -r<»iu  9.) 
=  COS  (•,  +  *,+  ...  +».)  +  »ab(»4  + »,+  ... 
+  "»)• 

If     =  =  9H  =  9 ..  this  equation  become*  (cos  fl+iwD>l'= 

coa  n$  +  1  sin  n$ ;  this  shows  that  cos  9  +  1  sin*  is  a  value  of  (cos  uf  t 

isbne'Ji  If  now  we  change*  into     we  see  that  co»~  +  t  nn    is  a 

value  of  (coa 0  +  « sine1)*  ;  raising  each  of  these  quantities  to  at>y 

positive  integral  power  w,  cos  —  +  ,sin  —  is  one  value  of  (an I 

+  isineM«,  Also 


S    *  l  l  ?ltl  d 

it  n 


hcuce   tho  expression  of  the   left- hai:>l- side  is  ona  value  01 
1  

(cos#  + .  oin  (J)01''"  or  of  (cos  9  +  <sin  6 ) '  i.  We  have  thus  De  Mojvtm 
theorem  that  cos  W  + « sin  10  is  always  one  value  of  (cos  $  + 1  sin  i  r1, 
where  k  is  any  real  quantity. 
Tho  principal  object  of  Do  Moivrc's  theorem  is  to  enable  us  :c  r « 1 

3  r>- J  e1 

find  all  tho  values  of  an  expression  of  the  form  (a  +  ti)",  wherf  '« 

and  n  are  poiitivo  integers  prime  to  each  other.     If  o  =  rcoe.J,  ,',,-a 

-  S 
6  =  rain*.  we  require  the  values  of  r*  (eos  0  +  t  sin  Onevilufii 

immediately  furnished  by  the  theorem  ;  but  we  observe  that,  sint 

the  expression  cos  6  + 1  sin  0  is  unaltered_by  adding  anv  multiple  at 

if  *  is  any  integer;  hcqce  this  expression  is  on*  of  the  value*  re- 
quired.   Suppoee  that  fur  two  values  .tj  and  «,  of  s  the  value*  of  this 

expression  are  the  same ;  then  we  must  have  _  ^I±^^ 


2w  to  9,  the  £th  power  of  r"  (cos- 


a  multiple  of  2r  or  *,  - 1,  must  be  a  multiple  of  n  Therefore,  if  «• 
give  >  the  values  0, 1,  2,  ...  u  -  1  euccensivelv,  we  shall  get  n  diflcr- 

ent  values  of  (o +  <*)",  and  these  will  be  repeated  if  we  give  $  other 

values:  hence  all  the  values  of  (a  +  ^  are  obtained  by  giriag  > 

the  values^,  2,  ...  ,1  -  1  in  the  expression  r-(coe^^ 

+ « tinm  e  +  Z'ry  where  r= (a'  +  o')i  and  9 

We  now  return  to  the  geometrical  repreaer 
complex  quantities.    If  the  points  Blt  B9  B„ 
sent  the  expression  *  +  <y,  (x  +  ly)',  fx  +  iy^, 
respectively,  tho  triangles  0AB„  OB^  . . 
are  all  similar.    Lst  (x  +  «yl«  =  a  +  ,6,  then 
verso  problem  of  finding  the  nth  root  of  , 
equivalent  to  the  geometrical  problem  of  describ- 
ing such  a  series  of  triangles  that  OA  is  tho  I 
side  of  the  first  triangle  and 
0Bm  the  second  side  of  the 
wth.    Now  it  is  obvious  that 
this  geometrical  problem  has 
more  solutions    than  one, 
since  any  number  of  com-, 
plete  revolutions  round  0 
may  be  made*  in  travelling 
from  Bx  to  Bm.     The  fir-it 
solution  is  that  in  which  the 

vertical  angle  of  each  triangle  Fig  )». 

is  \b,0A  ;  the  second  is  that  in  which  each  is  -  <RKOmA  +2r),  hf 
thia  case  one  comi.lete  revolution  being  made  round  (j  .  tne  thirl 
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has  '(5,0/1  + 

on.  "There  are  »  seta  of  triangle*  which  satisfy  the  required  condi 
tions.    For  simplicity  we  will  take  tho 
case  of  the  determination  of  the  value* 
of  (oo»»  +  «au>  *)'•    8uppoee  B  to  re- 
present the  expression  coe  6  + 1  ain  8.  0,, 
ff  the  angle  AOP,  is  i«,  A  represents  f 

the  root  cos  |+isin  | ;  the  angle  AOB 

is  rilled  up  by  the  angles  of  the  three 
similar  triangles  AOPv  PxOpvPfiB. 
Also,  if  P+  P%  be  such  that  the  angles 

PfiP9  PfiPt  are  **,  *^  respectively, 


larity 


■  + 1  sin 


P,  represent  the  roots  cos— 3—  +  « am  -r-g— ,«*-  -3—  -r...-  8 
respectively.    If  5  coincides  with  ^,  tho  problem  U  reduced  to 
that  of  finding  the  three  cube  roots  of  unity.    One  will  be  repre- 
sented by  A  and  the  others  by  tho  two  angular  points  of  an  equi- 
lateral triangle,  with  A  as  one  angular  point,  inscribed  in  the  circle. 
Tho  nth      The  problem  of  determining  the  value*  of  the  nth  roots  of  unity 
root*  of  is  equivalent  to  the  geometrical  problem  of  inscribing  a  regular 
■inity.     polygon  of  n  aide*  in  a  circle.    Gauss  has  shown  in  his  Z>w?uui- 
tionZ  arithmetic*  that  this  can  always  bo  done  by  tho  compass 
and  ruler  only  when  n  is  a  prime  of  the  form  2'  + 1.   The  detefmina- 
tion  of  the  nth  root  of  any  complex  quantity  requires  in  addition, 
for  its  geometrical  solution,  the  division  of  an  angle  into  n  equal 

Pactorii-  l*We  are  now  in  a  position  to  fectorize  an  expression  of  the  form 
a-  -  (a  +  tb\    Using  the  values  which  wo  have  obtained  above  for 

(a +  .4)",  we  have 

-»-lr  «  +  2jt  m 

(a +     =  [*-  —  fa'"— — ■  )J  •■•<'!• 

If  4  =  0,  at-1,  this  becomes 

»-»-lr  2.TV       .  2»v~| 

f-l-P,  [x-co._-.ain- J 

=  (r-l)(I+l)P"1(^-co«^rr±'^2") 

«Cr-l)(*  +  l)P~  (x» -2x cos ^+l)tn even X2>- 


n  -  1 


coi^'  +  l)  (nodd) 


If  in  (1)  we  put  n=  -  1.  »  =  0,j*nd  theroforej- r,  we  have 
if  +  ls-       .  2>  +  lvl 

"*l=!L9  [*-«=-—-«»»—- J 


(3). 


»  - 1 


•  -0  L 


C0S?^ll  +  lJ  („even) 


■  ■(4). 


i*"  -  2x"y"  cos  n9  ±yu_ 


w  -  3  —  

p"V["«»-taco.— +        (nodd)  (5). 


-±t  sin 


=  (x*  -  y"  (--os  nJ  +  i  sin  n6\t"  -jT 

=  P       I  x  -  y  cos  - 
1-0  V 

i-»-lr  "     2sr  .T 


cos  nS  - 1  sin  n*) 


n  / 


for  the 


(o'  -  b*)  (a**  -  2a"b"  coa  n»  +  **")t 
of  the  scries 

•-n-l  1 

2 

.-0 


a' -9a»  coa  •+  —  +  »* 

We  shall  now  consider  what  meaning  can  be  assigned  to  the  Complex 

/      1\*  qusnti- 

aymbol  «*+,».    The  quantity  e  ia  defined  as  the  limit  of  1 1  +  - 1  ,  tlM  M 
where  siii  positive  quantity,  arid  is  increased  indefinitely  ;  then,  '^J?^ 
for  •  real  value  of  x,  «*  is  the  Unit  of  (l  + 1)™  or  of  (l  +  ? 
where  m=nx,  when  m  is  increased  indefinitely.    We  may  define 
«*+'"  as  the  limit  of      +  ^^y*  when  m  is  increased  indefinitely. 
To  determine  the  value  of  this  limit  put  1  +  ~  =r  cos  sin  6 ; 

then  *»+'»  la  the  limit  of  rm(cosw*+«sin*ntf),  and  r"  U  equal  to 

j  *  +  !+^  j  For  ultimately  to  (l  +|)  1.  which  has  *»  for 

lU  limiting  value.  Also  «  is  arc  tan  J-  or  ^  in  the  limit ; 
henco  m$  ia  ultimately  equal  to  y,  and  thus  tho  equation 
«*+'»  =  e*(cos  y  +  i  sin  y)  follows  from  our  definition.  It  may  be 
shown  at  once  that  f+<*  x  «*i+«>"  =  <*+1+1<»+»>.and,  if  we  suppose 
that  aJt+,'  denoU'8  «(*+,t,'lo*a,  we  may  show  that  complex  expon- 
ents defined  thus  obey  tho  same  laws  as  real  ones. 

When  the  exponent  is  entirely  imaginary  we  have,  Id  accordance  Expon» 
with  the  above  definition,  «"tial 

t*  =  co*y  +  iMnyaiid«-*=co«(-y)  +  igin(-y)  =  cosy-i*iny ;  values  o( 
we  thus  obtain  the  exponential  values  of  the  sine  and 
sin  y  -  f^toe  y  =  \(t*  +  «-»). 

If  we  give  imaginary  or  complex  value*  to  the  variables  in  algtv  Eir""- 
braical  expansions  we  obtain  analogous  trigonometrical  theorems  ;  sinni  o{ 
it  is,  however,  neoeswry  to  consider  tho  conver^ency  of  the  series  siuea 
so  obtained  in  order  to  determine  within  whst  limit!  the  values  of  snd 
the  variables  must  lie.    If  we^  expand  «•»  and  «"»  by  putting  >y  c™*°*_ 
and-cy  in  the  series  1  +  y  +  Ai  + 


Airy  and  Adams  have  given  proofs  of  this  theorem  which  do  not 
involve  the  use  of  the  symbol  i  (see  Camb.  Phil.  Trans.,  vol.  xi.). 

A  large  number  of  interesting  theorems  may  be  derived  from  De 
Moivre'a  theorem  and  the  factorizations  which  we  have  deduced 
from  it ;  we  shall  notice  one  of  them 

Example  In  equation  (6)  put  y  a  - ,  take  logarithms,  and  then  differentiate 
of  De 


Ju'ivr,-«  eacil        with  """P801  10  *'  and  wo  Ket 


x",-2cosn#  +  x-**  ,_o 


g(x-ar*) 


Put    =     then  wo  have  ;L*  expression 


r-2cosJ+  — +  x-» 


at.d  thctr 


wc  t 


1.2'  1.2.3  ' 
w*     V°  y1 
btain  the  aeries  sin  f  =  y  "  |V +  [V  "  (7  +  " '  l 

These  series  are  convergent  for  all  finite  values  of  J.\«iThey  nay 
also  bo  got  from  tho  expressions  which  we  have  obtained  for  the> 
cosine  and  sine  of  a  multiple  of  an  anglo  in  terms  of  the  cosine  and 
sine  of  the  angle,  and  would  thus  be  mad*  to  rtst.upon  a  hasut 
independent  of  the  symbol  1. 
Consider  the  binomial  theorem 


(a+^-a'+na-'o+^U 


Expan- 
sion of 


n(n-l) 


.'a'-'f  +  ...  +M. 


Putting  fl  =  «J,,fc=«-<4.  we  obtain 
(2 


0)»  =  2  cos  nff  +  »2wsn-?.0  +  ^^-)2  ... 


of  sines 
and  co^ 
ilni'H  in 
»«ri«n  of 
Nam  auJ 
cosine  of 
multiple 
axe/ 


When  n  is  odd  the  last 
and  when  n  is  even  it  is 


.»»  +  !) 

Ifwoputaae**,  b=-e-",  we  obtain) 
( -  1  )2(2 sin #)■  =  2 cos n* - 2n cos{n - 2)«  +  - "  g-2 costn -  «)»-.., 

^""-^eintn-OO... 


when  n  u  even, 
»-l 


1.2 


(-1)  *  <4sin#)«  =  2sinn»-n.2sin(n-2)*  + 


When  »  is  odd.l(*These  formulas 
integral  power  of  the  aine  ot 
multiplcs  of  the  argument 
n  is  not  a  positive  integer. 


ble  us  tcT  eiptray  any  positive 
In  terms.of  sines  or  cosines  of 
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fapan>  CoMl^•rtlkeid«lU^hrlo^{l-^«)  +  lo^(l-ft)  =  l<>g(l-J»  +  Ja;+|>?x,). 
sion  of  Expand  both  sides  of  this  equation  in  powers  of  z,  and  equate  tho 
sines  sod  coefficient,  of      we' then  get 

S^of         »r?l)"<Vr-'X.-r-»)...(-«r^)(j>  +  gy^yr^ 

atnee  end  LL- 

«»ines  of  If  we  write  this  series  in  the  reverse  order,  we  have 

^^--il»o,r'('-f')%...+(-»Vf+fr] 

When  *  Is  even,  snd 

when  «  is  odd.  If  in  these  three  formula  we  put  p  =  ei4,  q  =  t'a, 
we  obtain  the  following  series  for  cos»»  :— 

£cos  n9 =  (2  cos  »T  ~      cos  ey-*+n-^^{2  cos  *)-«-.. . 

^_ir.(n-r-lXH-r-^)...(,-2r.,l)(2co^..,  +  >|>ffl 

■when  *  is  any  positive  integer  ; 

n 

f  ...  +  (-l)*2— 'cos's1  (8) 

when  n  is  an  even  positive  integer ; 

n(n'-l')  n^-l'Xn'-S') 
(-1)  *  cosntf  =  »cosntf-     |  j    «•»#+--  ^--co+t- 

...+(-1)  *  2--'cos"f   (9) 

When  n  is  odd.    If  in  the  ssme  three  formula  we  put  p=*tt,  J  = 

—        wo  obtain  the  following  four  fonnulte  : — 
■ 

(  - 1)*2  cos  n6  =  (2  sin  9)'  -  »(2  sin  $)—*  r         3>(2  sin  9)'-*-  . . . 
+  (  _  1},  n(n-r-l)^.(n-2r-l)(2  _  („  eTen)  (10) . 

«  - 1 

(-1)  8  2  sin  n«  =  the  seme  aeries  (»  odd)   (11); 

cos  no  =  1  -  ^  siu' »  +  sin*  0  -  n'(n%  ~  ™*  '  4*>  ria.  , 

+  . . .  7~2— 1  sin-"*  (n  even)  ~  fl2)  ; 

tin..* =n  sin 9  -  ^'-^  sin'  9  +         j'X"'- 3a)  ^  f_ 

n  -  I 

+  (-1)  -  2"->  sin"«(nodd)  (13). 

Next  consider  the  identity  -S—  -  -i-  =  —S "  1  _. 

1-px    \-qz    \-(p  +  qp+prp* 

Expend  both  sides  of  this  equation  in  powers  of  z,  and  equate  the 
coefficient*  of  x*~'(  then  we  obtain  the  equation 

« = {p + f  r  l-(»-ax- + tr^ + (-^)(2— \* + yt  - ... 

1Ni-(n-r-lX«-r-2)...(n-2r)7  , 

+(_D    |r  ' — * — '(p+q)*-*-yr+... 

If,  as  before,  we  write  this  in  the  reverse  order,  wo  hav«  the  series 
when  n  is  even,  and 

+  [t — (  2  )(0J)    +  1  (r+f)^J 

vhen  r.  ia  odd. 

If  we  put  p  =  <**,  j  =  t  - we  obtain  the 


OMETBY  [aH  aXYTXCAX* 

sinni=.lDs  |  (2coa#^»-(n-aX2c^)^  +  (-^^)(2co^>-» 
H.lf  (.^IziKlp;- »)-<« - ^^Z^...} (14X 
where  n  is  any  positive  integer  ; 

(-ir^..in>(nc^-^c^^",-2^-<W.,. 

+  (2co.#>^  j(»even)  (15); 

( -  n  '  sin  «*  =  sm  *  j  1  -  ~j2-  cos**  +  W*  

+  <-l)*    (2cos*)-,|(nodd)  (16). 

If  we  pnt  in  tho  same  three  formula*  *  =     ?=  -  e"",  we  obtain  the 
series 

(-1)  1  sin^  =  c<>^[sin--'«-{n-2)sin«^  +  (— ^^ain--**-... 

(-1)  s  cos  n$=  the  same  series  (*  odd)   (18); 

sin  M  =  cos-  |  .  sin  *  -  +  »("' ~  ^  " W»  + 

...  +  (-  1)'  Va  sin      1 }  (»  even)  (19)  ; 

cos  »#  »  cos  #  {  1  -  "-'^'sinV  +  ^-i;f-8,^>  -  . . . 

+  (2«in*)»-I}(»  odd)  (20). 

We  have  thus  obtained  formulss  for  cos  nt  and  sin  n$  both  in 
ascending  and  in  descending  powers  of  cos  9  and  sin  9.  Tiete  ob- 
tained formulas  for  chords  of  rnultiple  arcs  in  powers  of  chords  at 
the  simple  or  complementary  arcs  equivalent  to  the  formula?  (IS) 
and  (19)  above.  These  are  contained  in  his  work  TK*orepuita  ad 
angulara  tectiomt.  James  Bernoulli  found  formulae  equivalent  to 
(12)  and  (13)  (if*m.  dt  t Aeadimi*  <U»  Sciences,  1702),  and  trans- 
formed these  series  into  a  form  equivalent  to  (10)  and  (11).  John 
Bernoulli  published  in  tho  Acta  truditorum  for  1701,  among  other 
formula;  already  found  by  Viete,  one  equivalent  to  (17).  The** 
formulas  have  been  extended  to  cases  in  which  n  is  fractional,  nega- 
tive, or  irrational ;  aeo  a  paper  bj  D.  F.  Gregory  in  Camb.  Math. 
Journ^,  voL  iv.,  in  which  the  aeries  for  cos  nf,  tan  *9  in  ascending 
i  of  co.  9  and  .in  9  are  extended  to  the  ease  of  a  fractional 
of  n.  These  series  have  been  considered  by  Euler  in  a 
in  the  Nova  acta,  vol.  ix.,  by  Lagrange  in  his  Calcvl  dct 
/oactiont  (1806),  and  by  Poinsot  in  XecKcrth**  rur  r analyst  dts  tec- 
liont  angulairtt  (1825). 

The  general  definition  of  Napierian  logarithms  is  thst,  if  «*+<»Tbe 
=  u  t-  »6,  then  z  +  ly  =  log  («  +  ib).  Now  we  know  that «,+  «*co«  jr  °f  * 
+  is1  sin  y ;  hence  e*  cos  y=a,  e*  ain  y  =  b,  or  «*=(a»  +  e*)i,  y=  nti 

are  tan  -  ±mr,  where  m  is  an  inUger.    If  6=0,  then  m  must  be 

even  or  odd  according  as  a  is  positive  or  negative  j  hence 

log.  (a  +  ,M=log.  (a*  +  **)»  +  .  faro  tan  *±2»r) 

or  log,  (a  +  «6)  =  log,  (a»  +  6*)*  + 1  (are  tan  -±2n  +  r), 

according  as  a  is  positive  or  negative.  Thus  the  logarithm  of  any 
complex  or  real  quantity  la  a  multiple-valued  function,  the  differ- 
ence between  successive  value,  being  2rt ;  in  particular,  the  most 
general  form  of  the  logarithm  of  a  real  positive  quantity  is  obtained 
by  adding  positive  or  negative  multiples  of  2r<  to  the  arithmetical 
logarithm.  On  this  subjoct,  see  De  Morgsn's  Trigonometry  and 
Ik'ubU  Algebra,  chap,  iv.,  and  a  paper  by  Prof.  Cayley  in  voL  ii. 
of  Proc  London  iiatk.  Soc. 

We  may  suppose  the  exponential  value*  of  the  sine  and  cosine  Hyi 
extended  to  the  case  of  complex  arguments;  thus  we'  accept  boii 
«•<»+<»>+, -<<«+i»>      &+it)  _,-•(»+«»)      ...  w,  trfcjr 

—  x   and  — —   as  tho  definitions  of  the  m*»t 

functions  cos  (*+iy\  sin  (*  +  iy)  respectively.  If  x=0,  we  hava 
cos«y=e— 2— and  sin  iy  =  ^(«»  -  «  "  *).    The  quantities  ' 

— s —  are  called  the  hyperbolic  cosine  snd  sine  of  y  and  are 

■    s      p  * » 

written  cosh  y,  sinh  y  ;  thus  cosh  y  =  cos  ty,  sinh  ya  -  i  sin  iy.  The 
function,  cosh  y,  sinh  y  are  connected  with  the  rectangular  hyperbola 
in  a  manner  analogous  to  that  in  which  the  cosine  and  sine  are 
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conneUed  with  the  circle.  We  uiay  easily  show  from  the  definition!, 
that 

cos( x  +  ly )  =  cos  r  coih  y  -  t  ii »  s  «iu h  y, 
sin(x  +  iyl  =  siu  xeo»hy  +  c  cosxainh  y, 
co*h(a  +  P)  =cosh  a  coah0  +  sinh  a  sinn  /S, 
sinh(»+  /»i  =  siuh  a  cosh  8-  cosh  a  sinh  ,9. 
These  formulas  are  the  basis  of  a  complete  hyperbolic  trigonometry. 
The  connexion  of  these  function!  with  the  hyperbola  wa*  fir-t 
pointrd  out  by  Lambert. 
Kxpan-        If  we  equate  the  coefficient*  of  «  on  both  aides  of  equation  (13), 

angle  in  »  =  »ln#+  +  «T7~5  '~7~  + (21>> 

thereof  *     *  ■  ' 

,l»  *■*    0  moat  lie  l«twoen  the  values  ±  *     This  o<1uatioii  n.ay  also  b* 

written  in  the  form         ,  rf    )  ,  r,    ,  3  >R 

arcsinj-  =  r  +  2  3  +s_4  5  +2.1T6  7  'r  - 

when  ar  lies  between  ±1. 

By  equating  the  coefficient*  of  n*  on  both  aides  of  equation  (12) 

W<,gtt-,     ...    2ain«*    2.4  ain««    2.4.6  tiii«#  ... 
*  =  „n  *^    2-+,_5     3  +3.5.7  -T*  (22- 

wiiich  may  also  lie  written  in  the  form 

„     ,    2t*    2.4  >•«  2.<.6i« 
(*rr8,D')  ='  +3  2  +8.5  3  +3.5.7  "4  +  •• 
when  r  is  between  ±1.    Differentiating-  thia  equation  with  regard 
to  z,  we  get 

orcsiiiT-         2.    2.4.  2.4.6, 
ri-^='  +  3jJ  +  3T5^  +  3.5.7^  +  -"; 
if  we  put  arc  sin  .c  =  arc  tan  y,  thia  equation  becomes 

aretany^^tl^lf^^:^!5;.)'--)  ^ 
This  equation  was  given  with  two  proof»  by  Kuler  in  the  iVunt  artii 
for  179  J. 

Cregory".     We  hare  -logj  3  '  5  '  7 

put  .y  for  r,  the  left  aide  then  become*  \  llogfl  +-iy)  -  log  '1  -  iyij 

or  1  arc  tan  u±oiw  •  ,      .  . 

.  v*    v»  v7 

iit  iice  arc  tan  »±>it  =  »  -     +  T  -  4-  

3     5  7 

The  scries  i*  convergent  ify  lies  between  ±1  ;  if  w«  suppose  arc  tan  y 
rcitricted  to  value*  l>etween  ±*.  we  have 

anttan*/*y-,£  +  £-  (24), 

which  ia  Cregory'a  aerie*.  3  6 

Various  series  derived  from  (24)  have  been  employed  to  calculate 
the  value  of  r.    At  tho  end  of  the  17th  century  x  was  calculated 
i^Uo"x.  to  72  place*  of  dccimala  by  Abraham  Sharp,  by  mean,  of  the 

*eries  obtained  by  putting  arc  tan  y  =  ^,  y  =  ^  in  (2*>-  The  es- 
calation iato  be  found  in  Sherwin'a  iMhtmatictl  Table*  (1742). 
About  the  same  time  Machin  employed  the  series  obtained  from 

the  equation  4  arc  tan*  -  ate  tan  ^  =  J  to  calculate  r  to  100  de- 
cimal places.  Long  afterwards  Euler  employed  the  aeries  obtained 
from  ^  =  arc  tan*  +  are  tan  J.  which,  however,  gives  liss  rapidly  con- 
verging aeries  (Introd.,  Anal,  ixfin.,  voL  L).  Lagny  employed  the 
formula  arc  tan      =  *  to  calculate  t  to  127  places  ;  the  result  was 

communicated  to  the  Paris  Academy  in  1719.  Vega  calculated  w 
to  140  decimal  places  by  means  of  the  series  obtained  from  the 

equation  J    5  arc  tan  I  +  2  arc  tan  ^.    The  formula  J  =  arc  tan'  + 

arc  tan  \  +arc  tan  ;  wa*  used  by  Dase  to  calculate  r  to  200  decimal 

.  11 
place*.    Rutherford  used  the  equation  w  =  4  arc  ton  ^  -  arc  tan  ^  + 

are  tan  1  . 

89  1  1 

If  iu  {«)  we  put  y  =  -  and     we  have 

2    1     2.4    1  \ 

1.5  10'  +  --/ 


+  -„+...; 


Series  for 
calculi 


r  =  8arc  tan  ?  +  4  arc  Un  \ 


4  1 


3  10  3. 


♦*•l'♦^■i♦,:.<i..),♦■  .!■ 

A  rapidly  convergent  series  for  r  which  was  first  given  by  Hutton 
in  Phil.  Tram,  for  1776,  and  afterwards  by  Euler  in  Xova  acta  for 
1793.    Euler  gives  an  equation  deduced  in  the  same  manner  from 
1  3 

the  identity  T  =  20arc  tan.  4-8  arc  tan  ^.   The  calculation  of  r  has 

been  carried  out  to  707  places  of  decimals  :  see  Pro.-.  Ron.  Soe.,  xxi. 
and  xxii.  ;  nl*o  Si}VAIHSO  THE  ClltCLE  (vol.  xxii.  p  435  J7  ). 


We  shall  now  obtain  expressions  for  sin*  And  coax  as  infinite  lactorli 

products  of  rational  factora.    We  have  ation  0f 

„  .   r  .    f  +  r     ...    T  .    x  +  r   .    x  +  2w   .    i  +  3»      sine  and 
ain?=2nn  2  stn        =2*  sin  ^  sin  —  am     4    sin  —*~  ■  ^n"rt 

proceeding  continually  in  thia  way  with  each  factor,  we  obtain 

n-i  -   x  ■    *  +      •    r  +  ir       .  x  +  n-lr 

sin x  =  2" sin  -  am           sin  ...am  , 

*  »  is  II 

where  n  i*  any  positive  integral  power  of  2.  Kow 
ain'-+p  aiu  =.»,  ^  sin  f~'=^ 

and  «.r-±*^  =  coa'" 

n  ,1 

Hence  the  atiorc  may  bs  written 

sin/ =  2""'  sin'^sin1  -  -  sin*  -  Wain1     -  sin'1"^  ... 

(.  .k-T     .     r \  x 
am'  #m*  -  1  cod  , 
n         n/  n' 

whcie  *■  =  %!*  —  1.    Lat  x  b»  indefinitely  small,  then  we  have 

*,    S""1  .  ,r  .  ,2r       .  ,ihr 

I  sin'  -  sin*  —  ...  sin*  —  ; 

h        u        n  n 

hence 

.  .  x  ain'r/nW,     ain'x/n  \      /,     sin' x/11  \ 

\\  e  may  write  this 

smx=«sin-  coj  -(  1  -  -,  ,  ,   ) ...  I  1  -  -.  ■-. — )fi, 
n      n\      Bin*»/ii/      \      mi' inv/11/ 

where  71  denotes  the  product 

and  i»  is  any  fixed  integer  independent  of  n.  It  is  necessary,  when 
we  moke  11  infinite,  to  determine  the  limiting  value  of  the  quantity 

K ;  then,  since  the   limit  of 


is  unity,  we  have 


.  x 
11  sin  -  cos  - 


-  is  ■  ,   and  that  of 

r  x 


%-*-('-£)("£)■••(-:&)*_ 

Now  R  is  less  than  unity,  since  sin  *-  i*  less  than  sin  «» 
+  2* . . . ;  also  by  an  elementary  algebraical  proposition  R  is  greater 

than  1  -  sin'^cosec*  +  . . .  +Cosec'  ^)  and  coaec  9<  2y  if 

6  <  *  -,  R  ia  thorefore  greater  than 

1  -'-f     1  -  +  —  —  x\ 
•Vm  +  Ti'    m  +  2|»    "'  **/' 

orth.„     1-^fl-    '    +-X    -    1  +...+J__U. 

4  Im    mtl    m  +  1    m  +  2  A-  - 1    k  ( 

or  thon  1  -  — .  Hence  R  =  1  -  -- ,  where  9  is  some  proper  fractiou  ; 
whence 

*™(-S)(-£)~(-£)(>-;o 

When  bi  ia  indefinitely  increased  this  becomes 

^'-^-wOO-s*)"--*:!!^*^)  <25>- 

The  exprosaioa  for  cosaf  in  ftctors  may  be  found  in  a  similar  manner 

by  means  of  the  equation  coa x=  2 *in  — co»  , or  may  be 

deduced  thua  4  * 

sin  2*    />(1~il«x')     /,    4a^\/,     4x>\/,     4x' \ 

'2Wax=zr—xi'^V  -  rTjV-avJV-y^')  - 

,"+"/         2jr  \ 
=  (l+.-   


(26). 


If  we  change  r  into  u,  we  have  the  formula;  for  sinhx,  coshx  aa 
infinite  products— 

*h*^(1  +  5«?>^'\^(,  +  i^)- 

In  the  formula  for  sin  x  as  an  infinite  product  put  x  =  L  we  then 
w  1  3  3  5  5 

get  1  =•„  .  ^— '- — -  -  —  ;  if  we  stop  after  2n  factora  in  the  numer- 
2  2.2.4.4.6...'  r 

ator  and  denominator,  we  obtain  tbe  approximate  equation 
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"i&ktt'^'*^*****"**  Thiaex. 
predion  was  obtained  in  *  quit*  different  manner  by  Walli*  (Arith- 
•mttica  infinitorum.  voL  i.  of  Opp.). 

or  cosy  +  siny  co»x 

-(■    %-^X>  ♦  AX» ♦.-fcX1  ♦  A)-- 

Equating  the  coefficient,  of  the  first  power  of  y  on  both 


.      *  1 

CDt  X  =  -  f  - 

X     X  +  T  X 


■+  -.-IT  +" 


x  +  2r  x-2r 

From  this  we  may  deduce  a  corresponding  aerieB  for  cosec  z,  for,  since 
cosec  i  =  cot  |  -  cot  *,  we  obtain 
1111 


cosec  x  = 


1 


x   x  +  r    x-t    x+2»    x-2w    x  +  3r  x-Sr 
By  resolving  C°*^?'>  into  factors  we  should  obtain  in  a  similar 

T-2. 

and  thence 


TRIGONOMETRY  I  ANALYTICAL. 

Theee  series  were  given  by  Schellbaeh  (in  CrtlU'tJonrn.,  voi.  xlviii.). 
If  in  the  same  scries  (12),  (13)  we  put  $^*,  n=  ??,  we  get 

We  have  of  course  assumed  the  legitimacy  of  the  substitutions 
made.  These  last  series  hare  been  discussed  by  M.  David  (bull. 
Soc  Math,  dt  France,  voL  xi. )  and  Glaishor  ( Men.  of  Math.,  voL  vii.). 

If  Um  denote*  the  sum  of  the  series  jv;  +  s»+S«+     »  Vm  *****  8nm"  of 
111  ii  P",m 

of  the  series  -_  +  _  +  —  +  ..    and  Wm  that  of  the  series     -  —  <>'• 
j      j      1      8     6  1-  3-procil. 

+  5S"7ii+  •••>  f«  obtain  by  taking  logarithms  in  the  formulas  of  n*tu- 
(25)  and  (26)  Uri*01 

-«-»-i(?)'*W?)'*ii(Dr*-i 

differentiating  theee  serica  we  get 


 (27). 


•+...(28). 


i  +  ^  +  3t-2j;"S»-  +  2x  +  6s--J 


«  «t»g+D  -  Un  .-^5  + --Ib  -  3^ 

These  four  formula}  may  also  be  derived  from  tho  product  formula 
for  sin  x  and  coax  by  taking  logarithms  and  then  differentiating. 

Glaisher  has  proved  them  by  revolving  the  expre»:on»  for  ^| 

«nd         ..  as  products  into  partial  fractions  (see  Quart.  Journ. 
Math.,  vol.  xvii.).    The  scries  for  ootx  may  also  be  obtained  by  a 
continued  uso  of  the  equation  cotz  =  ^cot^"*"00'"^"")  (*cc  a  V*T*r 
by  Dr  Schruter  in  Schlotnilch'a  ZtUxhrift,  vol.  xiiL}. 
Series  for     Various  series  fur  r  may  bo  derived  from  tho  series  (2D,  (28),  (29), 
a- derived  (30).  And  from  the  series  obtained  by  differentiating  them  one  or  more 
from       times.    For  exainplo,  in  the  formulas  (27)  and  "(28),  by  putting 

series  for  _  *  

cot  and  Ii!„M5" 

r=»U.!(l.-L+  V     *     +     1  ...I 
m\     n-l    »  + 1    2ji  - 1    2n  + 1      J  ' 

x  =  ».in  T  ( 1+ -  -i-  _  _L_  — L_  I. 

u  (      „-l    n  +  1    2n  -  1  T  2n  +  1      /  ' 

irwe  put  n  =  3,  these  become 
3V3 


•  •  •    **4. ..*..., 


(31  \ 


gtM*-5a»*  +  52W  +  pSW  +  (32). 

In  (31)  a  must  lie  between  ±t  and  in  (SJ)  between  ±\r.  Write 
equation  (30)  in  the  form 


■a) 


(2»  +  i: 

term  of  this  series  in  power*  of  x5,  then  wc  get 


1  jj5   (33), 

where  x  must  He  between  ±J».  By  comparing  the  serin  (31),  (321, 
(33)  with  the  expansions  of  cot  x,  tan  x,  sec  x  obtained  otherwise 
we  can  calculate  the  valu.s  of  t7!(  1/  . .  r»  \\ ...  and  W'„  . . . 
\M)cu  f/„  has  been  found,  Vn  may  be  obtained  from  the  furciuia 
2"K.-(2«-l)t'.. 

For  Lord  Brounker's  series  of  »,  sec  Squahinc  tab  Circle  (vol.  Con- 
xxiL  p.  435).     It  can  bo  got  at  once  by  putting  an*l,  i=3,  titucd 
e=5  in  Kulcr's  theorem  = 

Sylvester  gave  (Phil.  Mag.,  ie69)  the  continued  fraction 
t,  t    I    1.2  2.J  3^4 
2~      1  +  1+  1+  1+  "•' 
which  is  ©quivalent  to  WallU"s  formula  for  r.    This  fraction  was 
originally  given  by  Euler  (Comm.  Acad.  Fetropol,  voL  xi.)  -  it 
is  also  given  by  Stern  (in  Crdlt's  Journ.,  vol.  x.). 
It  may  be  shown  by  means  of  a  transformation  of 


!_!  +  !_  =_L  f*etor« 
a    h   e    ""    a+  b-a+  c^b+  '"  for  r. 


Sums  of 


_  (27)  we  get 

C0^c,*-?^^+(x4,7^(TrW^7^+  -  s 

r»t*-J,  and  we  get  t»-»{l  +  fl\  + 1  +      +  . .. ]■. 

These  series,  among  others,  were  given  by  Glaiaher  (Quart.  Journ. 
Math.,  vol.  xiL). 

We  have  sinh  rx=wzP(l+^\,  cosh  xx=Wl+  .  ^  \  .  if 
V     "/  V     2i»  +  lV 

we  differentiate  theee  fonaulie  alter  taking  logarithms,  we  obtain 

l      '  1  1 
lr+^'  +  Sf+l?  +  si+-ri+--- 

These  series  were  given  by  Kumnwr  (in  CrcWs  Journ.  rol.  xriL). 
The  sum  of  the  more  genera!  aerie.  ^  +  ^ .  ^ 
+  ....  has  been  found  by  Glaisher  (ft-oe.  Lend.  Math.  Soc.,  vol.  viL). 


2x 


1  inh 


^or     »«»  th.  -*.(»).«!  (IS)  »  ,»t  .-J  weget 

-  ccs7=l--|J  +  ^L^'K^!)+... 


,  smx  ,  x    x*  Xs 

cos  x  and  that  tan  x=  —  *  . 

*  1-8-5-7- 


the  series  for  Con- 
This  may  be  also  ^"uw' 


easily  shown  as  follows.  I*t  y=cos  sfx,  and  let  y",  y"...  denote  'w  lris°' 
the  dilfercntial  coefflcienU  of  y  with  regard  to  x,  Uicn  by  forming  DO,n;'r(n- 
thcae  we  can  show  that  sxy*  +  2y- +  y - 0,  and  thence  by  ieibnitx't  faLC- 
theorem  wo  have  1 1  1 


4xy<" +J>  +  (  in  +  2)yC+ »  +  y<")  =  0. 

4x 


-2VxcotVS=i-2  H. 


y(»+l)/y(»+J) ! 
4x 


-6-  -10-  -14-  '•• 

Replacing  Vi  by  x  we  have  tan  x»  r^-       — . . . 

1-3-5  — 

Euler  gave  the  continued  fraction 

f.n„T-.*tanx(i»'-I)tan«!»  (",-4)tan'x  («»-0)tan,a 

1-         3-  6-  7^  ••  • 

this  was  published  in  Mfm.  d*  TAcad.  di  St  Pittrsb.,  vol  vi 
Glaisher  has  remarked  (JrVs*.  of  Math.,  vol*  iva)  that  this  mav  be 
dorived  by  forming  the  differential  equation 

(1  -  *V+»>  -  (2m  + 1  >ry<»+1>  +  («»  -  wfrf»m  0, 
^•=f^^^ 


whence  we  have 

arc  tan  x= 


Un  x  tan'x  4  Un'x  0  tan'x 

i +"  sT" 


5  + 

x    x*  4x»  6x* 


1+  3+  6+  7+""  T2n  +  H---* 
It  ia  possible  to  make  the  inveetigation  of  the  properties  of  tU 
aimple  circular  function,  rest  on  a  purely  analytic./ baik   The  a^e 
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,t  of  *  would  be  defined  as  a  function  inch  that,  if  «=  [  -j^U  tt 
ki:  y=sinz;  the  quantity  -  would  be  defined  to  be  the  complete  integral 

*  /.vfe-  w*  •hould  then  ^  S— {  vfe 


i    the  variable  in  the  integral  to  «,  where  >*  +  «»=  1,  we  then  hav 
I'jfi^?  *nd  '  mMt  b«  defined  u  *•  BO*£u  of  *,  and  ia 

thus  equal  to  ain  satisfying  the  equation  am**+ccs*3=l. 

S«t  consider  the 


This  is  equivalent  to   

of(yVf^?  + WT^7)=0 ; 
I  the  integral  is 

y  Vl  - x1 +aVl  -  y,=a  constant 
t  will  be  equal  to  the  value  u  of  y  when  s»0 ; 
yVl  -s'  +  zVl -/-u. 


The  integral  may  also  be  obtained  in  the  form 

yx  -  vr^p  yrr? = vtts*. 

J.vt^- 

we  have  0+^=7,  and  sin  7= sin  a  cos£  +  coe>  sin/), 
coe  y = cos  a  cos /S- ain  a  sin  A 
the  addition  theorems,    By  means  of  the  addition  theorems  and 

tho  Talues  ain  |=1,  00s  ~ -Owe  can  proye  that  ein  Q+*)=eos*, 

coe     +  x  V=  -  sin  *  j  and  thence  bj  another  use  of  the  addition 

theorema  that  ain  (r+x)  —  -sinzcoe(r+z)=  -cos  x,  from  which 
the  periodicity  of  the  functions  ain  x,  cos  x  follows. 

We  have  also    j - 1  log,  (Vl  -y*+ty) ; 

whence  log.  (Vl  -»i  +  ty)  +  Iog.  (Vl~^s»  +  q)=a  constant 
Therefore      (VT^+<y)(VTTa»  +  u)  =  VT^»+.u, 
since  way  when  s=0  ;  whence  we  have  the  equation 

(ooeo,  +  «ein oXcos + 1  sin 0)  =  cos  (a  +  fl)  +  iain  («  +  0), 
which  De  Moivre'a  theorem  follow..  (E.  W.  H.) 


TRILOBITES.    See  Crcstacba,  vol.  vi  p.  659  $q. 
TRINCOMALEE,  a  town  and  naval  station  in  the 
Uland  of  Ceylon,  is  situated  on  the  north-east  coast — 
which  is  bold,  rocky,  and  picturesquely  wooded — by  road 
113  miles  north-north-east  of  Kandy,  in  8*  33"  30"  S.  lat. 
and  81*  13'  10"  E.  long.    It  is  built  on  the  north  side  of 
the  Bay  of  Trincomalee,  on  the  neck  of  a  bold  peninsula 
separating  the  inner  from  the  outer  harbour.    There  is  a 
lighthouse  on  the  extremity  of  Foul  Point  at  the  southern 
side  of  the  bay,  and  another  on  the  summit  of  Round 
Island.     The.  inner  harbour  is  landlocked,  with  a  safe 
anchorage  and  deep  water  close  to  tho  principal  wharves  ; 
tho  outer  harbour  has  an  area  of  about  4  square  miles, 
with  a  depth  of  about  70  fathoms.   There  is  an  admiralty 
dockyard,  and  the  town  ia  the  principal  naval  station  in 
the  Indian  seas.    The  breadth  of  the  Btreets  and  esplan- 
ades somewhat  atones  for  the  mean  appearance  of  the 
houses,  but  the  town  generally  has  a  gloomy  and  im- 
poverished aspect.    Pearl  oysters  are  found  in  the  lagoon 
of  Tambalagam  to  the  west  of  the  bay.    The  Government 
buildings  include  tho  barracks,  the  public  offices  and  re- 
sidences'of  the  civil  and  naval  authorities,  and  the  official 
house  of  the  officer  commanding-in-chfef  in  the  Indian  seas. 
There  is  an  hospital  and  outdoor  dispensary,  and  also  a 
friend  in-need  society.    The  population  of  Trincomalee  in 
1881  was  10,180. 

Tho  town  waa  one  of  the  earliest  settlements  of  the  Malabar  race 
in  Ceylon,  who  at  a  very  early  period  erected  on  a  height  at  the 
extremity  of  the  peninsula,  now  crowned  by  Fort  Frederick,  a  temple 
dedicated  to  Kouatha,  or  Konaair,  named  the  "  temple  of  a  thousand 
column*1'  The  building  waa  desecrated  and  destroyed  in  1822, 
when  the  town  waa  taken  by  tho  Portuguese,  who  made  use  of  tho 
materials  for  the  erectiou  of  the  fort  The  torn  was  successively' 
held  by  the  Dutch  (1639),  the  French  (1673)  the  Dutch  (1674), 
the  French  (1782),  and  the  Dutch  (1783).  After  a  siege  of  three 
weeks  it  surrendered  to  the  British  fleet  in  1795,  and  with  other 
Dutch  possessions  In  Ceylon  was  formally  ceded  to  Great  Britain 
by  the  treaty  of  Amiens  in  1801.  Its  fortifications  have  lately 
been  atrengtheued. 

TRINIDAD,  a  West  Indian  island,  lying  north-east  of 
Venezuela,  between  10*  3'  and  10*  50'  N.  lat  and  61*  39' 
and  62*  W.  long.,  being  the  most  southern  of  the  chain  of 
islands  separating  the  Atlantic  from  the  Caribbean  Sea. 
Its  area  is  1754  square  miles,  or  nearly  1,123,000  acres. 
In  shape  the  island  is  almost  rectangular,  but  from  its 
north-west  and  south-west  corners  project  two  long  horns 
towards  Venezuela,  enclosing  the  Gulf  of  Paria.  The 
north-west  horn  terminates  in  several  islands,  in  one  of 
the  channels  between  which  (tho  Boca  Grande)  lies  the 
small  British  island  of  Patce.  The  general  aspect  of  Trini- 
dad is  level    But  three  parallel  ranges,  varying  from  600 
to  3100  feet  in  height  and  clothed  with  forests,  run*  from 


to  west  The  plains  are  watered  by  numerous  streams, 
and  the  mountains  are  deeply  furrowed  by  innumerable 
ravines.  The  rivers  falling  into  the  gulf  are  somewhat  ob- 
structed by  shallows,  especially  the  Carom  and  the  Couva. 
Geologically,  as  well  as  botanically  and  zoologically,  Trini- 
dad differs  little  from  tho  adjacent  mainland,  with  which 
at  one  time  it  probably  was  connected.   The  soil,  which  is 


Map  of  Trinidad. 

fertile,  consists  of  clay,  loam,  and  alluvial  deposits.  The 
Moriche  palm  and  mountain  cabbage,  as  well  as  the  cedar 
and  the  balata,  are  prominent  objects.  Poisonous  and 
medicinal  plants  grow  everywhere,  and  the  woods  contain 
an  inexhaustible  supply  of  timber;  There  are  two  mineral 
springs.  The  most  curious  natural  feature  of  the  island 
is  the  pitch  lake 1  in  La  Brea,  90  acres  in  extent,  which 
furnishes  an  important  export.  The  climate  is  healthy, 
the  mean  temperature  being  in  January  76*  Fahr.  and  in 
September  79* ;  it  occasionally  reaches  90*. 

The  population,  which  numbered  109,638  in  1871,  was  returned 
in  1881  at  153,128  (83,716  males  and  69,412  females),  and  in  1885 
at  171,914.  Of  these  about  100,000  are  natives  of  the  ialand,  prin- 
cipally of  African  race,  60,000  are  coolies  introduced  from  India 


(an  industrious  and  prosperous  element  of  the  population),  while 
the  remainder  includes  the  English  and  other  European  settlers. 
About  2000  coolies  are  introduced  annually.  Many  French  families 


from  other  parte  of  the  Weat  Indies  settled  in  Trinidad  many  yeara 
ago,  and  traces  of  thia  and  of  the  Spanish  occupation  are  obvious 
in  lawa,  municipal  arrangements,  language,  and  population.  .  The 
two  principal  towns  are  Port  of  Spain  and  San  Fernando. '  The 
former  (34,000  inhabitants),  tho  capital  of  the  island,  is  built  on  a 
gently  inclined  plain  near  the  north-east  angle  of  the  Gulf  of  Pari.i, 

1  This  is  vividly  described  by  Charles  Kingslay  in  At  hott. 
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and  i»  a  fine  and  nfa  port  In  the  town  th«re  are  two  cathedral* 
(the  Roman  Catholic  and  the  Anglican),  and  outaide  it  a  botanical 
garden  San  Fernando;  about  80  mile*  southward,  with  a  popula- 
tion of  7000,  i»  an  important  ahipping  plaoa. 

Of  the  total  area  about  300,000  acre*  are  enlti  rated.  The 
principal  productiona  of  the  ialand  are  tngar  and  cocoa ;  coffee 
i*  alio  becoming  important.  Trinidad  haa  enlTered  much  from  the 
effect  of  foreign  state  bonntiee,  especially  the  export  premium*  of 
Germany  and  France.  The  sugar  production  in  1871  was  63,000 
ton*,  in  1881  44*,000  ton*,  and  in  1885  04,000  tone.  The  prin- 
cipal  export*  in  1885  were— augar,  84,000  ton*  (ralue  Z684.676) ; 
rum,  72,525  galls.  (£7878) ;  molasses,  2,418,781  gall*.  (£45,886) ; 
cocoa,  14,004,840  lb*.  (£421,974) ;  coffee,  20,270  lbs.  ;  asphalt, 
28,506  ton*  rewind  87S1  ton*  boiled;  cocoa-nut*,  9,846,700; 
bitter*  (Angoetnra  and  other*)  and  liquor*,  82,240  gall*. ;  the  total 
ralue  wae  £2,240,684,  including  £707,421  epecie  and  bullion. 
The  imports  in  1885  (Including  bullion  and  epecie)  were  £2,241,478. 
Among  the  principal  item*  are  cotton*,  linen*,  woollen*,  and  textile* 
generally  (largely  from  the  United  Kingdom),  £236,895  ;  fish,  flour, 
and  prorUions  (principally  from  the  United  State*),  £270,000 ; 
lumber  (from  Canada),  £43,075;  rice  (half  from  India),  £118,940; 
hardware  and  machinery  (principally  from  the  United  Kingdom), 
£118,894  ;  gold  (principally  from  Venezuela  in  transit),  £851,398. 
The  sailing  Teasel*  entering  Trinidad  port*  in  1886  had  a  burden  of 
150,219  ton*,  the  ateamera  a  burden  of  886,960  ton*.  The  total 
public  rorenue  in  1885  we*  £429,307.  of  which  £240,444  was  for 
cuatom*  and  excise.  The  total  expenditure  waa  £443,920.  There 
ere  145  public  *chool*,  of  which  61  are  Gorernment  and  61  amdeted, 
with  a  total  attendance  of  13,282  scholars.  The  principal  towna 
are  connected  by  railway  lines. 

Trinidad  waa  discovered  by  Columbu*  on  Slat  July  1496.  It 
remained  in  8p*ni»h  possession  (although  its  principal  town,  San 
Joee  de  Oruha,  waa  burnt  by  Sir  Walter  Raleigh  in  1596)  until 
1797,  when  a  British  expedition  from  Martinique  caused  ite  capitu- 
lation, and  it  was  finally,  ceded-  to  Great  Britain  in  1802  by  the 
treaty  of  Amiens.  Its  real  starting-point  a*  •  preductir*  country 
was  in  1781,  when  the  Madrid  Gorernment  began  to  attract  foreign 
immigrant*  Trinidad  i»  atill  atrictly  a  (Jrown  colony  of  Great 
Britain.  The  legislature  council  includee  the  gorernor  a*  president, 
and  aix  official  and  eight  unofficial  member*,  all  appointed  by  the 
crown.  During  the  labour  criai*  caused  by  emancipation  and  the 
xubsequent  equalization  of  the  British  duties  .on  free  and  slave- 
grown  sugar,  the  colony  waa  greatly  assisted  by  the  skilful  ad- 
ministration of  Lord  Harris,  gorernor  from  1846  to  1851. 

Sw  D*  Vertrall,  Trinidad;  CoUmial  Qfiat  UM ;  Guppy,  Trinidad  Almanac  ; 
sod  Oovtrmnunl  Geological  Survif. 

TRINITARIANS  (Ordo  Sanctm  Trinitatit  *t  Captorum), 
a  religious  order  instituted  about  the  year  1197  by  Inno- 
cent III.,  at  the  instance  of  John  de  Matha  (1160-1213) 
and  Felix  de  Valoia  (06.  1212),  for  the  ransom  of  captives 
among  the  Moore  and  Saracens.  The  rule  was  the  Augus- 
tinian,  the  dress  white  with  a  red  and  blue  cross.  De 
Matha  was  the  first  general  and  De  Valois  the  first  abbot 
of  the  mother  house  at  Oerffroid  near  Meaux,  where  the 
idea  of  the  institution  had  originated  in  a  miraculous  ap- 
parition. By  1200  as  many  as  200  Christians  had  been 
redeemed  out  of  slavery  in  Morocco  by  the  order,  which 
accordingly  spread  rapidly  not  only  in  France  bnt  also  in 
Italy  and  Spain.  Further  favoured  by  Honorius  III.  and 
Clement  IV.,  the  Trinitarians  spread  into  Portugal,  the 
United  Kingdom,  Bohemia,  Saxony,  Poland,  and  Hungary, 
and  even  into  America.  In  the  1 8th  century  they  had 
in  all  about  300  houses;  but  the  order  is  now  almost 
extinct.  .  About  the  middle  of  the  17th  century  it  waa 
stated  that  in  France  the  "  redemptions  "  up  to  that  time 
had  numbered  246,  the  number  of  prisoners  bought  off 
being  30,720;  for  Castile  and  Leon  the  corresponding 
figures  were  362  and  11,809.  The  order  is  sometimes 
spoken  of  as  the  "  ordo  asinorum  "  from  the  circumstance 
that  originally  its  members  were  not  permitted  to  use 
any  other  beast  of  burden. '  In  France  they  were  known 
as  Mathurins  from  the  chapel  of  St  Mathurin  or  Mathelin 
in  Paris,  which  belonged  to  them. 

TRINITY  HOUSE,  Corpobatiojt  or.  An  association 
of  English  mariners,  which  originally  had  its  head-quarters 
at  Deptford  in  Kent.  In  its  first  charter,  received  from 
Henry  VIII.  in  1514,  it  was  described  as  the  "guild  or 
fraternity  of  the  most  glorious  and  undividable  Trinity  of 
St  Clement,"  the  court  being  made  to  consist  of  master, 
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watdens,  and  assistants,  numbering  thirteen  in  til  end 
elected  annually  by  the  brethren.    Dept/ord  having  been 
made  a  royal  dockyard  by  Henry  VIIL,  and  being  the 
station  where  outgoing  ships  were  supplied  with  pilots, 
•the  corporation  rapidly  developed  its  influence  and  useful, 
ness.    By  Henry  VIIL  it  was  entrusted  with  the  direction 
of  the  new  naval  dockyard.    From  Elizabeth,  who  con- 
ferred on  it  a  grant  of  arms  in  1573,  it  received  authority 
•to  erect  beacons  and  other  marks  for  the  guidance  of  navi- 
gators along  the  coasts  of  England.    It  was  also  recog- 
nized as  the  authority  in  the  construction  of  vessels  for  tie 
royal  navy.    In  1604  a  select  class  was  constituted  called 
elder  brethren,  the  other  members  being  called  younger 
brethren.    By  the  charter  of  1609  the  sole  management 
of  affairs  was  conferred  on  the  elder  brethren,  the  younger 
brethren,  however,  having  a  vote  in  the  election  of  master 
and  wardens.    The  practical  duties  of  the  fraternity  art 
discharged  by  the  acting  elder  brethren,  who  have  all  bad 
experience  in  naval  affairs;  but  as  a  mark  of  hononi 
persons  of  rank  and  eminence  are  admitted  as  elder 
brethren  and  now  form  a  large  proportion  of  the  mem- 
bers.   In  1 647  the  corporation  was  dissolved  by  parlia- 
ment* but  it  was  reconstructed  in  1660,  and  the  charter 
was  renowed  by  James  IL  in  1685.    A  new  hall  and 
almshouses  were  erected  at  Deptford  in  1765;  but  for 
some  time  the  offices  of  the  corporation  had  been  trans- 
ferred to  London,  and  in  1798  their  headquarters  were 
removed  to  Trinity  House,  Tower  Hill,  built  from  the 
designs  of  Wyatt    By  an  Act  of  1836  they  received 
powers  to  purchase  from  the  crown,  as  well  as  from 
private  proprietors,  all  interests  in  coast  lights.  For 
the  maintenance  of  lights,  buoys,  die,  they  had  power  to 
raise  money  by  tolls,  the  surplus  being  devoted  to  the 
relief  of  old  and  indigent  mariners  or  their  near  relatives. 
In  1863  the  control  of  the  funds  collected  by  the  corpora- 
tion was  transferred  to  the  Board  of  Trade,  and  the  monev 
over  which  the  brethren  were  allowed  independent  control 
was  ultimately  reduced  to  the  private  income  derived  from 
funded  and  trust  property.    Their  practical  duties  in  the 
erection  of  lighthouses,  buoys,  and  beacons  remain  as  in 
portant  as  eTer,  the  number  of  persons  employed  in  their 
service  being  over  800.    They  also  examine  navigating 
lieutenants  in  the  royal  navy,  and  act  as  nautical  advisers 
in  the  High  Court  of  Admiralty. 

TRINITY  SUNDAY,  which  immediately  follows  TThii- 
sunday,  was  in  the  older  liturgies  regarded  merely  as  the 
"Octave"  of  Pentecost.  The  habit  of  keeping  it  as  * 
distinct  festival  seems  to  have  sprung  up  about  the  1 1th 
century.  According  to  Gervase  of  Canterbury,  it  wa 
Thomas  Rocket  who  introduced  it  into  England  in  1161 
The  universal  enservance  of  it  was  established  by  Pop* 
John  XXII.  in  1334. 

TRI  POLL  »  North  African  state,  bounded  by  the  Medi 
terranean  on  the  north,  by  the  desert  of  Bare*  (or  Libyan 
Desert),  which  separates  it  from  Egypt,  on  the  east,  by 
the  Sahara  and  Fezzan  on  the  south-cast,  Bouth,  and  soutt- 
west,  and  by  Tunis  on  the  north-west.  The  country  is 
made  up  of  a  strip  of  fertile  soil  adjacent  to  the  sea, 
with  vast  sandy  plains  and  parallel  chains  of  rocky  moan- 
tains,  which  finally  join  the  Atlas  range  near  Kairwin  in 
Tunis.  It  is  naturally  divided  into  five  parts,  viz., — Tripo!; 
proper,  to  the  north-east  of  which  is  the  plateau  of  Bare* 
and  Jebel  al-Akhdar,  to  the  south  the  oasis  of  Fezzan,  to 
the  south-east  that  of  Aujolo,  and  to  the  south-west  that 
of  Ghadamea.*    It  a  very  badly  watered  :  the  rivers  are 

1  Concerning  the  but -named  district*  full  Information  can  be  found  iz 
Sahara  vnd  Sudan  (Berlin,  1870-84)  by  Dr  Nachtigal,  who  cooling 
the  exploration*  of  •outhern  Tripoli  commenced  by  B*rlb  and  RoUh 
Consult  also  A'arrxaivt  of  TrarHs  and  Discotrritt  in  Jforlhtrm  «-» 
CoUral  J/rica,  by  Drnham,  Cl.pp.rton,  and  Oudney,  London,  It* 
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small  and  the  desert  wells  and  watering  places  aro  often 
dry.  As  regards  the  coast,  it  is  extremely  difficult  to  fix 
the  exact  border  between  Egypt  and  Tripoli  The  sea- 
board of  the  Libyan  Desert  is  so  little  known  to  Europeans 
that  the  spacious  harbours  of  Tebruk  (Tabraca  and  Tabarka) 
and  Bombs  (Bombaea)  have  almost  escaped  notice.  The 
land  bordering  the  sea  to  the  west  of  Cape  Bis  al-Tln  does 
not  partake  of  the  sterile  character  of  the  wastes  of  Barca. 
The  district  of  Jebel  al-Akhdar  ("  the  Green  Mountain  "), 
which  intervenes  between  R&s  al-Tin  and  Benghazi,  abounds 
in  wood,  water,  and  other  resources ;  but  its  ports  are 
scarcely  worthy  of  the  name,  except  Derna  (Darnis),  where 
vessels  from  Alexandria  call  to  embark  honey,  wool,  and 
wax.  From  Meraa  Suxa  (Apollonia,  later  Sozusa),  now  a 
mere  boat  cove,  but  once  a  powerful  city  of  Cyreaaica,  to 
Benghazi  the  coast  abounds  in  extensive  ruins.  Benghazi 
itself,  on  the  Bay  of  Sidra  (Syrtis  Major),  is  an  insignificant 
fortified  town  trading  in  cattle  and  other  produce.  The 
principal  products  of  the  country  are  corn,  barley,  olives, 
saffron,  figs,  and  dates, — these  last  being  perhaps  the  finest 
in  the  whole  of  North  Africa.  Fruit  also  is  abundant  in  cer- 
tain parts,  and  so  are  many  kinds  of  vegetables.  The  horses 
and  mules,  though  small,  are  capable  of  much  hard  work. 
The  native  tissues  and  pottery  are  almost  as  good  as  those 
of  Tunis.  Great  quantities  of  castor  oil  come  from  Tad- 
jura.  In  consequence  of  recent  events  in  Tunis,  Tripoli 
has  become  the  hut  surviving  centre  of  the  caravan  trade 
to  Northern  Africa.  It  is  at  least  250  miles  nearer  the 
great  marts  of  the  interior  than  either  Tunis  or  Algiers. 
A  large  proportion  of  the  commerce  of  Tripoli  is  in  the 
hands  of  British  merchants  or  dealers  in  British  goods,  who 
send  cloth,  cutlery,  and  cotton  fabrics  southwards  and  re- 
ceive in  return  esparto  grass,  ivory,  and  ostrich  feathers. 
The  sirocco  blows  with  great  force  at  times  during  the 
autumn,  and  the  heat  is  as  a  rule*  much  greater  than  in 
Tunis.  The  climate  is  very  variable;  cold  nights  often 
succeed  warm  days;  storms  are  of  frequent  occurrence; 
and  rain  is  at  times  wanting  for  many  months.  In  addi- 
tion to  the  capital  Tripoli  (see  below),  called  Tarabulus 
al-Gharb  to  distinguish  it  from  the  town  of  the  same 
name  in  Syria,  the  only  important  places  are  Murzuk  and 
Ghadlmes  in  the  interior  and  Benghazi  (Berenice)  on  the 
coast  The  population  of  the  country  consists  of  Moors, 
Arabs,  Kabyles,  Kuluglis  (descendants  of  Turkish  fathers 
and  Moorish  mothers),  Turks,  Jews,  Europeans,  and 
Negroes.  Nothing  like  a  census  has  ever  been  attempted, 
and  the  number  of  inhabitants  is  purely  a  matter  of  con- 
jecture. In  the  interior  the  population  is  very  scattered, 
and  it  is  not  probable  that  the  total  exceeds  from  800,000 
to  a  million.  The  Europeans  (2500  or  3000)  on  the  coast 
aro  nearly  all  Maltese.  There  is  a  Jewish  colony  of  about 
40OO  in  the  .capital,  and  the  trade  is  almost  entirely  in 
their  hands  and  in  those  of  the  Maltese.1 

Since  1835  Tripoli  has  lost  tha  semi-independent  character  of  s 
regency  which  it  formerly  enjoyed  in  common  with  Tank,  and  haa 
become  a  vilayet  or  outlying  province  of  the  Turkish  empire.  For 
administrative  purposes  it  ia  divided  into  five  districts,  which 
are  again  subdivided  into  twenty-five  cantons,  the  former  being 
governed  by  motaaarrifs  and  the  latter  by  caimacams.  Each  vill- 
age haa  its  sheikh,  who  ia  assisted  by  a  sort  of  municipal  council. 
Sine*  the  invasion  of  Tunis  by  the  French,  the  Turkish  garrison 
of  Tripoli  haa  been  considerably  reinforced,  and  many  new  fortifi- 
cations are  partially  erected  on  the  coast.  The  chief  judge  or  cadi 
ia  nominated  by  the  Ports ;  the  mufiie  are  tnbject  to  hia  authority. 
There  are  also  a  criminal  court  and  a  commercial  tribunal  The 
taxes  are  collected  by  s  receiver -general,  also  nominated  from 
Constantinople,  and  they  press  very  heavily  on  all  claaaea  of  the 

*  The  best  known  English  work  on  Tripoli  ia  F.  W.  and  H.  W. 
Beecbeya  Proceeding*  of  tike  expedition  to  Explore  the  Northern  Coast 
of  Africa  from  Tripoli  Baetvxtrde,  London,  1828.  Admiral  W.  H. 
Smyth'a  Mediterranean,  London,  1854,  contains  a  description  of  the 
coaat.  8ee  also  R*e,  Country  of  the  Moon,  London,  1 877,  and  Broad- 
Uy,  Tunis  Pa*  and  Present,  London  and  Edinburgh,  1882. 


inhabitants.  The  principal  sources  of  revenue  are  the  usual  Mo- 
hammedan taxes.  The  constant  succession  of  Turkish  governors, 
each  of  whom  Invariably  follows  a  different  policy  from  that  of  his 
predecessor,  haa  been  fatal  to  the  material  progress  of  the  country. 
There  are  few  elementary  schools  in  the  capital,  and  instruction 
in  the  interior  ia  entirely  limited  to  the  Koran. 

History.— After  faUing-succesaively  into  the  hands  of  the  Phoe- 
nicians, Romans  (a  four-aided  triumphal  *rch}  erected  in  honour 
of  Anreliua  Antoninua  and  AureliKs  Pius,  attll  stands  near  the 
Marina  gate),  Vandals,  add  Greeks,  Tripoli  was  finally  conquered 
by  the  Arabs  twelve  centuries  ago,  and  has  remained  a  Moslem 
state  ever  since.  In  1510  Ferdinand  the  Catholic  of  Spain  took 
it,  and  thirteen  years  later  It  waa  given  to  the  Knights  of  St  John, 
who  ware  expelled  in  1553  by  the  Turkish  corsairs  Dragut  and  Sinan. 
Dragut,  who  afterwards  fell  in  Malta,  lies  buried  in  a  much  vener- 
ated frubba  close  to  one  of  the  mosques.  After  his  decease  the  con- 
nexion between  Tripoli  and  Constantinople  seems  to  have  btcn 
considerably  weakened.  But  the  Tripolitan  pirates  soon  becan-j  the 
terror  and  scourge  of  the  Mediterranean ;  half  the  states  of  Europe 
seem  at  some  time  or  other  to  have  sent  their  fleets  to  bombard  the 
capital  In  1714,  when  Hoeain  ibn  'Ali  founded  the  present  line 
of  the  beya  of  Tunis,*  Ahmed  Paaha  Caramanli  achieved  independ- 
ence, and  his  descendants  governed  Tripoli  until  1835.  In  that 
year  the  Turks  took  advantage  of  a  civil  war  to  reassert  their 
authority,  and  since  that  date  Tripoli  haa  been  governed  by  repre- 
sentatives of  the  sultan. 

The  khouan  (utAtnfn)  or  semi-religious  semi-political  fraternities 
which  exercise  such  considerable  influence  in  Tunis,  Algeria,  and 
Morocco  are  perhaps  attll  more  powerful  in  Tripoli  The  mcst 
remarkable  is  that  of  the  Senntlya,  the  centre  of  whose  authority 
is  Jaghbub  or  Jerabub,  north-weat  or  the  oaaia  of  Sfwa.  The 
sectaries  of  8enuai'ye  aro  found  in  all  parts  of  North  Africa,  but 
exist  In  unusual  force  in  Tripoli,  and  particularly  in  Gbadimes 
and  Murzuk.  A.  certain  halo  of  romance  surrounds  the  history 
of  this  powerful  sect ;  but  its  chief  haa,  up  to  -the  present  time 
(1887),  not  played  any  conspicuous  part  in  the  affairs  of  the  Soudan 
or  in  those  of  the  North  African  littoral.  Mohammed  el-Senuaf 
came  originally  in  1830  from  Moetaghanam  in  Algeria.  He  acquired 
a  high  reputation  for  sanctity  at  Fez  in  Morocco.  After  a  visit  to 
Mecca  ana  the  holy  places  he  started  a  tdxriya  or  convent-college 
at  Alexandria,  but,  being  excommunicated  by  the  sheikh  al-Ulani 
at  Cairo,  he  fled  across  the  Libyan  Desert  to  the  Jebel  al-Akhdxr 
near  Benghazi  He  afterwards  removed  to  Jaghbub,  which  has 
never  been  visited  by  any  European  traveller.  Here  he  established 
his  xAwiya  in  the  midst  of  palm-groves  and  soon  gathered  nearly 
a  thousand  followere.  Hia  austere  doctrines  are  received  with 
enthusiasm  in  the  Moslem  states  of  Northern  and  Central  Africa. 
He  eatabliahed  some  one  hundred  sanctuaries  in  every  considerable 
place  betwoen  Morocco  and  Mecca,  and  appointed  mukaddemin  or 
lieutenants  in  nearly  every  part  of  Islam.  Sendai  the  elder  died 
in  1860  and  waa  succeeded  by  hia  son,  who  bore  the  title  of  Al- 
MahdL  Under  his  rule  the  prosperity  of  tbe  zawiya  at  Jerabub  is 
eaid  to  have  greatly  tacreaeed.  Pilgrims  to  Mecca  from  North 
Africa,  aa  well  as  those  coming  from  Bornou  and  the  Saharan  pro- 
vinces, flock  then  to  seek  hia  blessing.  He  not  only  receives  caravans 
of  ivory  and  ostrich  feathers  from  tbe  different  sultans  of  the  in- 
terior, but  cargoes  of  arms  and  ammunition  often  arrive  for  him  at 
the  almost  unknown  harbours  of  the  coast.  Rohlfs,  Nachtiga],  and 
Duveyrier  found  their  passage  barred  by  Senuaian  agents.  It  waa 
confidently  expected  Senuai  would  make  some  demonstration  at  the 
beginning  of  the  14th  century  of  the  Hijra  (November  1882).  Hia 
followers  were,  however,  doomed  to  disappointment  Moat  of  the 
Tripolitan  sheikhs  are  affiliated  to  the  Senuai  ye  confraternity. 

From  an  archaeological  point  of  view  Tripoli  possesses  an  interest 
equal  to,  if  not  greater  than,  that  which  attaches  to  Tunis.  On 
this  subject  the  fullest  information  ia  afforded  by  the  book  of  the 
Boccheya,  and  in  a  lees  degree  by  that  of  Mr  Rao.  The  former  is 
illustrated  by  numerous  plans  and  engravings  and  still  affords  the 
safest  guide  to  the  antiquities  of  Tripoli  M.  B.) 

TBIPOLI,  the  capital  of  the  above  country,  is  situated 
in  32*  53'  40"  N.  lat  and  13*  11'  32"  E.  long.,  on  a  pro- 
montory stretching  out  into  the  Mediterranean  and  forming 
a  small  bay.  Its  crenellated  enceinte  wall  has  the  form  of 
an  irregular  pentagon.  A  line  of  small  half-ruined  forts 
is  supposed  to  protect  one  side  of  the  harbour,  and  the 
castle  of  the  governor  the  other.  The  desert  almost  touches 
the  western  side  of  the  city,  while  on  the  east  is  the  ver- 
dant oasis  of  Meshiga,  where  are  still  to  be  seen  the  tombs 
of  the  Caramanlian  sultanas  and  the  twelve-domed  mar- 
about of  Sy  Hamonda.    In  the  town  itself  there  are  seven 

•  The  Utter,  (London,  1819)  of  Richard  Tally,  who  was  cnnsnl  ct 
Tripoli  from  1783  lo  1703,  throw  .  strange  snd  vivid  light  on  Tri- 
politan life  during  the  18th  century. 
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principal  masques,  six  of  them  possessing  lofty  minarets 
in  the  Turkish  style.  The  streets  are  narrow,  dirty,  and 
tinpeved ;  there  is  no  European  quarter  properly  so  called  : 
Tripoli  is  still  a  typical  Moorish  city.  Its  population  num- 
bers about  20,000. 

TRIPOLI  (Tardbulut),  a  town  of  Syria,  capital  of 
Liwa,  on  the  river  Kadlaha  or  Aba  'All,  in  34*  26'  N.  lat 
and  35*  50"  E.  long.,  is  situated  in  a  fertile  maritime  plain 
covered  with  orchards  and  dominated  by  a  castle  over- 
hanging a  gorge  of  tlie  river,  some  pam  of  which  are, 
perhapa,  the  work  of  the  crusaders.  The  port  (Al-Mlna) 
is  about  two  miles  distant,  on  a  small  peninsula.  The 
population  is  estimated  at  17,000,  with  the  port  at  24,000 
or  a  little  more.  Nearly  half  of  these  are  Christians,  the 
Maronites  preponderating.  There  is  a  considerable  export 
of  silk  cocoons  and  a  native  silk  manufacture ;  the  sponge 
fishery  is  a  large  industry ;  tobacco  is  exported ;  and  soap 
is  made  from  the  olive  oil  of  the  district  There  are 
eighteen  churches,  and  several  monasteries,  nunneries,  and 
large  khans. 

The  ancient  Phoenician  city  which  w*  know  only  by  its'  Greek 
name  of  Tripoli*  was  the  seat  in  Persian  time*  of  the  federal 
council  of  Sidon,  Tyre,  and  Aradua,  each  of  which  cities  had  its 
separate  quarter  in  the  "triple  town"  (aee  toL  xviii.  p.  809).  In 
the  second  and  first  centuries  B.C.  it  struck  coins,  on  which  it  ia 
designated  a  "holy  and  autonomous"  city.  These  are  succeeded 
by  imperial  coins  ranging  from  32  b.c.  to  221  a.d.  About  450, 
and  again  in  550,  it  was  destroyed  by  earthquake.  The  Arabs 
took  it  in  63S  after  a  prolonged  siego,  the  inhabitants  withdrawing 
by  sea.  It  appears  from  Beladhori  (p.  127)  that  at  this  time  the 
city  still  cons  lb  ted  of  three  fortified  places.  Mo'awiya  recruited 
the  population  by  a  colony  of  Jews  and  gave  it  fortifications  and  a 
garriaon  against  the  naval  attacks  of  the  Greeks,  who,  notwith- 
standing, retook  it  for  a  brief  space  in  the  time  of  Abdalinalik 
(Beladb,,  ut  tup.).  It  was  again  taken  by  the  Greeks  in  the  war  of 
966-69  and  was  besieged  by  Basil  II.  in  996,  after  which  date  it 
was  held  by  a  garrison  in  the  pay  of  the  Fatimite  caliphs  of 
Egypt,  who  treated  the  city  with  favour  and  maintained  in  it  a 
trading  fleet  At  this  time,  according  to  the  description  of  Nasiri 
Khosrau  (ed.  Schefer,  p.  40  iqq.),  who  visited  it  in  1047,  it  lay  on 
the  peninsula  of  Al-Mfna,  bathed  on  three  sides  by  the  sea,  and 
had  about  20,000  inhabitants  and  important  industries  of  sugar 
ami  paper-makiug.  Of  the  great  sea-walls  and  towers  there  are 
still  imposing  remains.  From  this  da  to  till  it  was  taken  by  the 
crusaders,  after  a  five  yean'  siege,  ia  1109,  the  ruling  family  was 
that  of  'Aaunsr,  who  founded  a  library  of  over  100,000  volumes. 
Under  the  crusaders  Tripoli  continued  to  flourish,  exported  glass 
to  Venice,  ssd  had  4000  looms  (Quatreniere,  Hist,  da  Sultans 
Xamtouki,  ii  103).  In  1299  it  was  taken  and  destroyed  by  the 
sultan  Kalaiin  of  Egypt,  and  a  new  city  was  begun  on  the  present 
site,  which  rapidly  ro-u  to  importance  (Ibn  Batuta,  L  137).  Its 
tneduBval  prosperity  has  obliterated  most  relics  of  remoter  antiquity. 

8***  Rcdui,  MittUm  dt  PkinicU,  p.  129 

TRIPOLITZA,  officially  Tripolib,  a  town  of  Greece, 
capital  of  the  nomarchy  of  Arcadia,  is  situated  in  a  plain 
3000  feet  above  sea-level,  22  miles'  south-west  of  Argos. 
The  name  has  reference  to  the  three  ancient  cities  of  Man- 
tinea,  Pallantium,  and  Tegea,  of  which  Tripolitza  is  the 
modern  representative.  Before  the  war  of  independence  it 
was  the  capital  of  the  Murea  and  the  seat  of  a  pasha,  with 
about  20,000  inhabitants;  but  in  1821. it  was  taken  and 
sacked  by  the  insurgents,  and  in  1825  its  ruin  was  com- 
pleted by  Ibrahim  Pasha  The  town  has  since  been  re- 
built, and  now  (1887)  contains  about  10,000  inhabitants. 

TRISMEOISTUS.    See  Hermes  Tbismeoistub. 

TRISTAN.    See  Romance,  voL  xx.  p.  644  a?. 

TRISTAN  DA  CUNHA,  a  group  of  three  small  vol- 
canic islands,  situated  in  the  South  Atlantic  nearly  midway 
between  the  Cape  of  Good  Hope  and  the  coast  of  South 
America,  the  summit  of  the  largest  being  in  37*  5'  50"  S. 
lat  and  12*  16'  40"  W.  long.  They  rise  from  the  low 
submarine  elevation  which  runs  down  the  centre  of  the 
Atlantic  and  on  which  are  likewise  situated  Ascension,  St. 
Paul's  Rocks,  and  the  Azores  ;  the  average  depth  on  this 
ridge  is  from  1600  to  1700  fathoms,  while  depths  of  3000 
fathoms  are  found  on  each  Bide  of  it    The  depth  between 


the  islands  is  in  some  places  over  1000  fathoms.  Tristan, 
the  largest  and  northernmost  island,  is  nearly  circular  in 
form,  about  7  miles  in  diameter,  with  a  volcanic  cone  in 
the  centre  (7640  feet}.  Precipitous  clifls,  1000  to  2000 
feet  in  height,  rise  directly  from  the  ocean  on  all  aides, 
except  on  the  north-west,  where  there  is  an  irregular  plain, 
100  feet  above  the  sea,  and  2  j  miles  in  length  and  £  mile 
in  breadth.  The  crater  of  the  central  cone  is  said  to  be 
filled  with  a  freshwater  lake  which  never  freezes.  Inac- 
cessible Island,  the  westernmost  of  the  group,  is  about  20 
miles  from  Tristan.  It  is  quadrilateral  in  form,  the  sides 
being  about  2  miles  long.  The  highest  jriint  (1840  feet) 
is  on  the  west  side ;  all  round  there  aro  perpendicular  cliffs 
1000  feet'  in  height  At  the  base  of  these  are  in  some 
places  narrow  fringes  of  beach  a  few  feet  above  the  sea- 
level.  Nightingale  Island,  the  smallest  and  most  southern 
of  the  group,  is  10  miles  from  Inaccessible  Island.  Ita 
coasts,  unlike  those  of  the  other  two  islands,  are  surrounded 
by  low  cliffs,  from  which  there  is  a  gentle  slope  up  to  two 
peaks,  the  one  1 100  feet,  the  other  960  feet  high.  There 
are  two  small  islets — Stoltenkoff  (325  feet)  and  Middle 
(150  feet) — and  several  rocks  adjacent  to  the  coast.  The 
rocks  are  feldspathic  basalt,  dolerite,  augite-andesite,  side- 
romelane,  and  palagonite;  some  specimens  of  the  basalt 
have  porphyritic  augite.  The  caves  in  Nightingale  Island 
indicate  that  it  has  been  elevated  several  feet.  On  almost 
all  sides  the  islands  are  surrounded  by  a  broad  belt  of 
kelp,  the  gigantic  southern  sea- weed  (Afacroeyttu pyrifera), 
through  which  a  boat  may  approach  the  rocky  shores  even 
in  stormy  weather.  There  is  no  good  or  safe  anchorage. 
The  beaches  and  lower  lands  are  covered  with  a  dense 
growth  of  tussock  grass  (Spari ma .  arvndinaeta),  8  to 
10  feet  in  height,  which  ahelters  millions  of  penguins 
(Eudypta  chrytocoma),  which  there  form  their  rookeries. 
There  is  one  small  tree  (Pkylica  niiida),  which  grows  in 
detached  patches  on  the  lower  grounds.  Independently 
of  introduced  plants,  fifty-five  species  have  been  collected 
in  the  group,  twenty-nine  being  flowering  plants  and 
twenty-six  ferns  and  lycopoda.  A  majority  of  the  species 
are  characteristic  of  tho  present  general  flora  of  the  south 
temperate  zone  rather  than  any  particular  part  of  it : 
botanically  the  group  is  generally  classed  with  the  islands 
of  the  Southern  Ocean.  A  finch  (jffetotpita  aevnhst),  a 
thrush  (Ketocichla  eremita),  and  a  water  hen  (Gallinvla 
tutiotit)  are  the  only  land  birds — the  first  two  being 
peculiar  to  the  islands.  In  addition  to  the  penguins 
numerous  other  sea  birds  nest  on  the  islands,  as  petrels, 
albatrosses,  terns,  skuas,  and  prions.  One  or  two  land 
shells,  a  few  spiders,  several  Colcoptera,  a  Bmall  lepidopter, 
and  a  few  other  insects  are  recorded,  but  no  OrQtvpttra  or 
HymenopUra.  The  prevailing  winds  are  westerly.  De- 
cember to  March  ia  the  fine  season.  The  climate  is  mild 
and  on  the  whole  healthy,  the  temperature  averaging  68* 
Fahr.  in  summer,  55*  in  winter, — sometimes  falling  to  40*. 
Rain  is  frequent ;  hail  and  snow  fall  occasionally  on  the 
lower  grounds.  The  sky  is  usually  cloudy.  The  islands 
have  a  cold  and  barren  appearance  The  tide  rises  and 
falls  about  four  feet. 


The  islands  were  discovered  and  named  by  the  Portuguese  in 
1506.  The  Dutch  described  them  in  1643.  D'Etchevorn  landed 
on  them  in  the  year  1767,  when  he  gave  Nightingale  and  In- 
accessible Islands  their  names.  Their  exact  geographical  position 
was  determined  by  Captain  Denham  in  1852,  and  the  "Challenger" 
completed  the  exploration  of  the  group  in  1873.  When  first  dis- 
covered the  islands  were  uninhabited.  Towards  the  end  of  the 
16th  and  in  the  beginning  of  tho  19th  century  several  sealers  resided 
on  them  for  longer  or  shorter  periods.  In  1816  the  islands  were 
taken  possession  of  by  Great  Britain.  In  1817  the  garrison  was 
withdrawn,  but  Corporal  William  Glass,  his  wife  and  familv,  and 
two  men  were  allowed  to  remain.  This  small  colony  received  addi- 
tions from  time  to  time  from  shipwrecks,  from  whalers,  and  from 
the  Cape  of  Good  Hope.    In  1826  there  were  7  men  and  2  women 
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besides  children.  In  1878  there  were  84  inhabitants,  in  1888  87. 
They  possess  cattle,  iheep,  and  geese.  Then  are  usually  good 
potato  crops.  The  settlement  haa  alway*  been  on  the  flat  stretch 
of  land  on  the  north-west  of  Triatan,  and  ia  called  Edinburgh.  Two 
Germans  lived  for  aeT«ral  year*  oo  Inaccessible  Island,  but  with 
this  exception  there  bays  been  no  settlements  either  on  this  or  on 

N^RIT0N.  The  genu*  Triton  was  constituted  by  Lau- 
renti,  in  hia  Synopsis  Reptilium,  and  the  name  was  adopted 
by  nearly  all  writers  on  Amphibia.  In  Brit.  Mus.  Cat.  : 
Batraehia  Oradientia,  by  Q.  A.  Boulenger,  the  genus  is 
expanded  and  called  by  the  name  Molge,  which  was  used 
by  Merrem  in  his  Ttntamen  Syst.  Amphibia,  1820.  The 
genus'  belongs  to  the  division  Jlteodonta  of  the  family 
Salamandrida  in  Strauch's  classification  (see  Amphibia, 
vol.  i  p.  77 1 ).  The  definition  of  Molge  given  by  Boulenger, 
which  closely  agrees  with  that  of  Triton  adopted  by  Strauch, 
is  as  follows.  Tongue  free  along  the  aides,  adherent  or 
somewhat  free  posteriorly.  Palatine  teeth  in  two  straight 
or  slightly  curved  series.  Fronto-squamosal  arch  present 
(except  in  M.  crittatus),  ligamentous  or  bony.  Toes  five. 
Tail  compressed.  In  Bell's  British  Reptiles,  2d  ed.,  1849, 
four  species  were  described  as  occurring  in  Britain.  Ac- 
cording to  Boulenger,  there  are  only  three  British  species, 
Molge  eristata,  Boul.  (Laurenti),  if.  vulgaris,  Boul.  (Linn.), 
and  M.  palmata,  Boul.  (Schneider).  We  give  a  short  ac- 
count of  these  under  the  names  Triton  cristatut,  T.  vul- 
garis, and  T.  palmatyu  respectively. 

The  name  Triton  erittalus  for  the  first  species  haa  been  need  by 
a 'great  number  of  authoritative  writers  on  Amphibia,  including 
laurenti,  Tschudi,  Bonaparte,  Dumeril  and  Bibron,  and  Strauch, 
and  also  by  Bell  and  Floming  among  students  of  British  fauna.1 
The  diagnosis  of  T.  erittalus  ia  as  follows : — The  males  havo  a 
dorsal  crest  which  is  toothed  ;  the  fronto-squamosal  arch  is  absent  ; 
the  colour  of  the  ventral  surface  is  orange  with  black  spots.  This 
species  is  commonly  known  aa  the  great  water-newt.  The  average 
length  of  the  adult  is  8  inches.  The  colours  are  most  brilliant  in 
the  male,  and  more  developed  in  the  breeding  se.v>on — spring  and 
summer— than  In  winter.  The  back  ia  bla.-ki*h  or  yellowish  brown, 
with  round  black  spots  ;  the  sides  of  the  tail  are  white.  The 
dorsal  crest  of  the  malo  is  separated  entirely  from  the  tail  crest, 
and  both  disappear'  in  winter.  The  akin  is  covered  with  warty 
tubercles.  There  are  no  parotids  ;  but  glandular  pores  are  present 
over  the  eyes  and  in  a  longitudinal  series  along  each  side.  Thp 
specie*  is  pretty  comman  in  ponds  and  ditches  in  most  parts  of 
Britain,  bat  more  abundant  in  the  south  than  in  the  north ;  in 
the  neighbourhood  of  London  it  ts  found  in  great  numbers.  Its 
bod  consists  of  aquatic  insects  and  other  small  animals ;  in  the 
spring  it  devour*  the  young  tadpoles  of  the  frog  with  avidity,  and 
occasionally  it  feeds  on  tho  smaller  species,  T.  vulgaris.  In  winter 
it  hibernates,  either  quitting  the  water  mid  hiding  under  stones  or 
remaining  tcrpid  at  the  bottom  of  tho  water.  It  breeds  chiefly  in 
May  and  June.  As  in  all  Salamandrida,  a  true  copulation  takes 
place  and  the  fertilisation  of  the  ova  is  internal.  The  female 
deposits  each  egg  separately  in  tho  fold  of  a  leaf,  which  she  bends 
by  menus  of  her  hind  feet ;.  tho  adhesive  slime  surrounding  the 
vitellu*  keeps  the  leaf  folded.  The  tadpole  when  first  hatched  is 
mnch  mora  fish-like  in  form  y>an  that  of  the  frog,  the  body  dimin- 
ishing in  thickness  gradually  to  tho  end  of  the  taiL  A  continuous 
median  fin  runs  along  the  back  from  tho  head,  round  the  end  of  the 
tail,  along  the  ventral  median  line,  to  tho  region  of  the  gills,  thus 
extending,  as  in  many  fish  larvos,  in  front  of  tho  anus.  The  larva 
possesses  three  pairs  of  branched  external  gills,  and  In  front  of 
those  a  pair  of  processes  by  which  it  can  adhere  to  Axed  object*  in 
the  water.  T.  erittalus  is  abundant  throughout  Europe,  ranging 
from  Sweden  and  Russia  southward*  to  Greece,  and  from  Britain 
to  the  Caucasus. 

The  diagnosis  of  T.  vulgaris,  the  Listotritan  pundatus  of  Bell, 
is :— Males  with  a  dorsal  crest  continuous  with  the  caudal,  and 
restooned ;  belly  not  brilliantly  coloured  ;  back  spotted.  This 
species,  often  called  the  common  or  small  newt,  has  a  smooth  skin, 
no  glandular  pores  on  the  sides,  bnt  two  patches  on  the  head.  It 
ia  as  abundant  in  Britain  as  the  former,  or  mora  ao/but  differs 
somewhat  in  habits,  in  autumn  and  winter  being  almost  entirely 
terrestrial,  and  only  living  in  water  during  the  breeding  season. 
Like  the  former  species  it  is  carnivorous.  It  is  found  in  most  parts 
of  Britain,  and  throughout  Europe,  except  in  the  south  of  France, 
Spain,  and  Portugal  (  it  also  extends  into  temperate  Asia. 

T.  palmatut  Tachudi  (Schneider),  the  Lissotriton  palmipts  of 
Bell,  is  thus  distinguished  : — Male  with  dorsal  crest,  which  is  low 


To*  specie*  of  Tritoa  ar*  called  in  English  •Its,  evsta,  or  newt*. 


with  an  even  margin  and  continuous  with  th«  caudal ;  fronted 
squamosal  arch  long  ;  toes  in  male  webbed.  Other  less  distinctive 
features  are  that  the*  back  is  flattened,  with  a  raised  lino  on  each' 
side,  and  the  tail  in  the  male  truncate,  terminating  in  a  short 
slender  filament  This  species  is  not  so  common  in  hritsin  as  the 
other  two ;  it  is  widely  distributed  throughout  Europe.  It  was 
first  discovered  in  Britain  in  1843. 

Boulenger  recognize*  nineteen  species  of  ilolgs,  of  which  nine 
besides  those  found  in  Britain  are  European.  Only  two  species 
occur  in  America.    Strauch  give*  twenty  species. 

TRIUMPH,  an  honour  awarded  to  generous  m  ancient 
Rome  for  decisive  victories  over  foreign  enemies;  for 
victories  in  civil  war  or  over  rebels  a  triumph  was  not 
allowed.    The  power  of  granting  a  triumph  rested  with 
tho  senate ;  and  it  was  a  condition  of  granting  it  that 
the  victorious  general,  on  his  return  from  the  war,  should 
not  have  entered  the  city  until  he  entered  it  in  triumph. 
Lucullus  on  his  return  from  Asia  waited  outside  of  Rome 
three  years  for  his  triumph.    The  triumph  consisted  of  a 
solemn  procession,  which,  starting  from  the  Campus  Martins 
outside  the  city  walls,  passed  through  the  city  to  the  Capitol. 
Rome  was  en  fete,  the  streets  gay  with  garlands,  the 
temples  open.    The  procession  was  headed  by  tho  magis- 
trates and  senate,  who  were  followed  by  trumpeters  and 
then  by  the  spoils,  which  included  not  only  arms,  standards, 
statues,  etc.,  but  also  representations  of  battles,  and  of  the 
towns,  rivers,  and  mountains  of  the  conquered  country, 
models  of  fortresses,  <fcc.    Next  came  the  victims  destined 
for  sacrifice,  especially  white  oxen  with  gilded  horns. 
They  were  followed  by  the  prisoners  who  had  not  been 
sold  as  slaves  but  kept  to  grace  the  triumph  ;  they  were 
put  to  death  when  the  procession  reached  the  CapitoL  The 
chariot  which  carried  the  victorious  general  (triumphator) 
was  crowned  with  laurel  and  drawn  by  four  horses.  The 
general  was  attired  like  the  Capitolino  Jupiter  in  robes  of 
purple-  and  gold  borrowed  from  the  treasury  of  the  god ; 
in  his  right  hand  he  held  a  laurel  branch,  in  his  left  an 
ivory  sceptre  with  an  eagle  at  the  point.    Above  his  head 
the  golden  crown  of  Jupiter  was  held  by  a  slave  who  re- 
minded him  in  the  midst  of  his  glory  that  he  was  a 
mortal  man.    L«t  came  tho  soldiers  shouting  Jo  triumphe 
and  singing  songs  both  of  a  laudatory  and  scurrilous  kind. 
On  reaching  the  temple  of  Jupiter  on  the  Capitol,  the 
general  placed  the  laurel  branch  (in  later  times  a  palm 
branch)  on  the  lap  of  the  image  of  the  god,  and  then 
offered  the  thank-offerings.    A  feast  of  the  magistrates 
and  senate,  and  sometimes  of  tho  soldiers  and  people,  con- 
cluded the  ceremony,  which  in  earlier  times  lasted  one 
day  but  in  later  times  occupied  several.    A  naval  or 
maritime  triumph  was  sometimes  celebrated  for  victories 
at  sea.    Generals  who  wero  not  allowed  a  regular  triumph 
by  the  senate  had  a  right  to  triumph  at  the  temple  of 
Jupiter  Latiaris  on  the  Alban  Mount 

TRIVANDRUM,  a  town  of  India,  capital  of  the  native 
Btate  of  Tbavancore  (q.v.),  is  situated  in  8'  29*  3*  N.  hit. 
and  76*  59'  9"  E.  long,  near  the  coast,  not  far  from  Cape 
Comorin.  It  is  the  residence  of  the  maharajah,  and  con- 
tains an  observatory  and  a  museum,  besides  several  other 
fine  buildings.  Commercially  it  is  inferior  in  importance 
to  Aloppi,  the  trade  centre  of  the  state.  In  1881  it  had  a 
population  of  37,652. 

TROAD  and  TROY.  Tho  Troad  (4  Tpoxx's),  or  land  of  oeogra 
Troy,  is  tho  north-western  promontory  of  Asia  Minor.  P0'**1 
The  name  "  Troad  "  is  never  used  by  Homer, — who  calls 
the  land,  like  the  city,  Tpofy, — but  is  already  known  to 
Herodotus.  The  Troad  is  bounded  on  the  north  by  the 
Hellespont  and  tho  westernmost  part  of  the  Propontis, 
on  the  west  by  the  jEgean  Sea,  and  .on  the  south  by  the 
Gulf  of  Adramyttium.  The  eastern  limit  was  variously 
defined  by  ancient  writera.  In  the  widest  acceptation,  the 
Troad  was  identified  with  the  whole  of  western  and  south- 
western Mysia,  from  the  iEsepus,  which  flows  into  the 
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Propontis  a  little  west  of  Cyzicus,  to  the  Caicus,  which 
flows  into  the  yEgean  south  of  Atarneus.  But  the  true 
eastern  boundary  is  undoubtedly  the  range  of  Ida,  which, 
starting  from  near  the  south-east  angle  of  the  Adramyttian 
Gulf,  sends  its  north-western  spurs  nearly  to  the  coast  of 
the  Propontis,  in  the  region  west  of  the  /Esepus  and  east 
of  the  Granicus.  Taking  Ida  for  the  eastern  limit,  we 
havo  the  definition  which,  as  Strabo  says,  best  corresponds 
irith  the  actual  usage  of  the  name  Troad.  Ida  is  the  key 
to  the  physical  geography  of  the  whole  region  ;  and  it  is 
the  peculiar  character  which  this  mountain-system  imparts 
to  the  land  west  of  it  that  constitutes  the  real  distinctness 
of  the  Troad  from  the  rest  of  Mysia.  Nature  has  here 
provided  Asia  Minor  with  an  outwork  against  invaders 
from  the  north-west ;  and  as  in  the  dawn  of  Greek  legend 
the  Troad  is  the  scene  of  the  struggle  between  Agamem- 
non and  Priam,  so  it  was  in  the  Troad  that  Alexander 
won  the  battle  which  opened  a  path  for  his  further 
advance. 

The  length  of  the  Troad  from  north  to  south — taking  a 
straight  line  from  the  north-west  point,  Cape  Sigeum  (Yeni 
Shehr),  to  the  south-west  point,  Cape  Lectum  (Baba-Calea.-u) 
— may  be  roughly  given  as  forty  miles.  The  breadth,  from 
the  middle  point  of  the  west  coast  to  the  main  range  of  Ida, 
is  not  much  greater.  The  whole  central  portion  of  this 
area  is  drained  by  the  Mendere  (the  ancient  Scamander), 
which  rises  in  Ida  and  is  by  far  the  most  important  river 
of  the  Troad.  The  basin  of  the  Menders  is  divided  by 
hills  into  two  distinct  parts,  a  southern  and  a  northern 
plain.  The  southern — anciently  called  the  Samonian  plain 
— is  the  great  central  plain  of  the  Troad,  and  takes  its 
modern  name  from  Bairamitch,  the  chief  Turkish  town, 
which  is  situated  in  the  eastern  part  of  it  near  Ida.  It 
is  of  an  elongated  form,  the  extent  from  north  to  south 
being  large  in  proportion  to  the  average  width,  and  is  en- 
closed by  hills  which,  especially  towards  tho  south,  arc  low 
and  undulating.  From- the  north  end  of  the  plain  of  Bair- 
amitch the  Mendere  winds  in  large  curves  through  deep 
gorges  in  metamorphic  rocks,  and  issues  into  the  northern 
plain,  stretching  to  the  Hellespont.  This  is  the  plain  of 
Troy,  which  has  an  average  length  of  seven  or  eight  miles 
from  north  to  south,  with  a  breadth  of  some  two  Or  three 
from  east  to  west.  The  hills  which  enclose  it  on  the  south 
and  east  are  quite  low,  and  towards  tho  cost  tho  acclivities 
are  in  places  so  gentle  as  to  leave  the  limits  of  the  plain 
somewhat  indefinite.  Next  to  the  basin  of  the  Mendere, 
with  its  two  plains,  the  best  marked  feature  in  the  river- 
Bystem  of  the  Troad  is  the  valley  of  the  Touzla,  the  ancient 
Satniois.  The  Touzla  rises  in  the  western  part  of  Mount 
Ida,  south  of  the  plain  of  Bairamitch,  from  which  its 
valley  is  divided  by  hills;  and,  after  flowing  for  many 
miles  almost  parallel  with  the  south  coast  of  the  Troad, 
from  which,  at  Assus,  it  is  less  than  a  mile  distant,  it 
enters  the  Aegean  about  ten  miles  north  of  Cape  Lectum. 
Three  alluvial  plains  are  comprised  in  its  course.  The 
easternmost  of  these,  into  which  the  river  issues  from 
rugged  mountains  of  considerable  height,  is  long  and 
narrow.  The  next  is  the  broad  plain,  which  is  overlooked 
by  the  lofty  site  of  Assus,  and  which  was  a  fertile  source 
of  supply  to  that  city.  The  third  is  the  plain  at  the 
embouchure  of  the  river  on  the  west  coast  This  was 
anciently  called  the  Halesian  (Akyriov)  plain,  partly  from 
the  maritime  salt-works  at  Tragass,  near  the  town  of 
Hamaxitus,  partly  also  from  the  hot  salt-springs  which 
exist  at  some  distance  from  the  sea,  on  tho  north  side  of 
the  river,  where  largo  formations  of  rock-salt  are  also 
found.  Maritime  salt-works  are  still  in  operation  at  the 
mouth  of  the  river,  and  its  modern  name  (Touzla  =  Kalt) 
preserves  the  ancient  association.  A  striking  feature  of 
the  southern  Troad  is  the  high  and  narrow  plateau  which 


runs  parallel  with  the  Adramyttian  Gulf  from  east  to  west, 
forming  a  southern  barrier  to  the  valley  of  the  Touzla, 
and  walling  it  off  from  a  thin  strip  of  seaboard.  This 
plateau  seems  to  have  been  formed  by  a  volcanic  upheaval 
which  came  late  in  the  Tertiary  period,  and  covered  the 
limestone  of  the  south  coast  with  two  successive  flows  of 
trachyte.  The  lofty  crag  of  Assus,  washed  by  the  sea,  is 
like  a  tower  standing  detached  from  this  line  of  mountain- 
wall.  The  western  coast  is  of  a  different  character. 
North  of  tho  Touzla  extends  an  undulating  plain,  narrow 
at  first,  but  gradually  widening.  Much  of  it  is  covered 
with  the  valonia  oak  (Quercut  JEgilops),  one  of  the  most 
valuable  products  of  the  Troad.  Towards  the  middle  of 
the  west  coast  the  adjacent  ground  becomes  higher,  with 
steep  acclivities,  which  sometimes  rise  into  peaks ;  and 
north  of  these,  again,  tho  seaboard  subsides  towards  Cape 
Sigeum  into  rounded  hills,  mostly  low. 

Tho  timber  of  the  Troad  is  supplied  chiefly  by  the  pine-  Kittn! 
forests  on  the  slopes  of  Mount  Ida.  But  nearly  all  the  product* 
plains  and  hills  are  moro  or  less  well  wooded.  Besides  the 
valonia  oak,  the  elm,  willow,  cypress,  and  tamarisk  shrub 
abound.  Lotus,  galingale,  and  reeds  are  still  plentiful, 
as  in  Homeric  days,  about  the  streams  in  the  Trojan  plain. 
The  vine,  too,  is  cultivated,  the  Turks  making  from  it  a 
kind  of  syrup  and  a  preserve.  In  summer  and  autumn 
water-melons  are  among  the  abundant  fruits.  Cotton, 
wheat,  and  Indian  corn  are  also  grown.  The  Troad  is, 
indeed,  a  country  highly  favoured  by  nature — with  its 
fertile  plains  and  valleys,  abundantly  and  continually  irri- 
gated from  Ida,  its  numerous  streams,  its  fine  west  sea- 
board, and  the  beauty  of  its  scenery.  Under  a  good 
government,  it  could  not  fail  to  be  exceedingly  prosperous. 
Under  Turkish  rule,  the  natural  advantages  of  the  land 
suffice  to  mitigate  the  poverty  of  the  soarse  population, 
but  have  scarcely  any  positive  result. 

In  the  Homeric  legend,  with  which  the  story  of  the  Early 
Troad  begins,  the  people  called  the  Troes  are  ruled  by  a  bulor.y  : 
king  Priam,  whose  realm  includes  all  that  is  bounded  by  T?™\  * 
"Lesbos,  Phrygia,  and  the  Hellespont"  (It.,  xxiv.  544),  ,"g,'0,3, 
i.e.,  the  whole  "  Troad,"  with  some  extension  of  it,  beyond 
Ida,  on  the  north-west.  According  to  Homer,  the  Achamns 
under  Agamemnon  utterly  and  finally  destroyed  Troy,  the 
capital  of  Priam,  and  overthrew  his  dynasty.  But  there  is 
an  Homeric  prophecy  that  the  rule  over  the  Troes  shall  bo 
continued  by  ./Eneas  and  his  descendants.  From  tho 
"  Homeric  "  Hymn  to  Aphrodite,  as  well  as  from  a  passage 
in  the  20th  book  of  the  Iliad  (75-353) — a  passage  un- 
doubtedly later  than  the  bulk  of  the  book — it  is  certain 
that  in  the  seventh  or  sixth  century  b.c.  a  dynasty  claim- 
ing descent  from  ./Eneas  reigned  in  the  Troad,  though  the 
extent  of  their  sway  is  unknown.  The  Homeric  ^ale  of 
Troy  is  a  poetic  creation,  for  which  the  poet  is  the  sole 
witness.  The  analogy  of  the  French  legends  of  Charle- 
magne warrants  tho  supposition  that  an  Achnan  prince 
once  held  a  position  like  that  of  Agamemnon.  We  may 
suppose  that  some  memorable  capture  of  a  town  in  the 
Troad  had  been  made  by  Greek  warriors.  But  we  cannot 
regard  the  Iliad  in  any  closer  or  more  exact  sense  as  the 
historical  document  of  a  war.  The  geographical  compact- 
ness of  the  Troad  is  itself  an  argument  for  the  truth  of 
the  Homeric  statement  that  it  was  once  united  under  a 
strong  king.  How  that  kingdom  was  finally  broken  up  is 
unknown.  Thracian  hordes,  including  the  T  re  res,  swept 
into  Asia  Minor  from  the  north-west  about  the  beginning 
of  the  seventh  century  B.C.,  ard  it  is  probable  that,  like 
the  Gauls  and  Goths  of  later  days,  these  fierce  invaders 
made  havoc  in  the  Troad.  The  Ionian  poet  Oallinus  has 
recorded  the  terror  which  they  caused  fnrthei  south. 

A  new  period  in  the  history  of  the  Troad  Segins  with 
the  foundation  of  the  Greek  settlements.     The  earliwt 

gitizedbyTToogle 


K  O  A  D 


579 


Unak  and  most  important  of  these  were  jEolic.  Lesbos  and 
a«nl«-  Cyme  in  ^olis  seem  to  hare  been  the  chief  points  from 
which  the  first  MoMe  colonists  worked  their  way  into  the 
Troad.  Commanding  positions  on  the  coast,  such  as 
A&sus  and  Sigeum,  would  naturally  be  those  first  occupied; 
and  soma  of  them  may  have  been  in  the  hands  of  iEolians 
as  early  as  the  10th  century  B.C.  It  appears  from  Hero- 
dotus (v.  95)  that  about  620  B.C.  Athenians  occupied 
Sigeura,  and  were  resisted  by  yEolic  colonists  from  Myti- 
lene  in  Lesbos,  who  had  already  established  themselves  in 
that  neighbourhood.  Struggles  of  this  kind  may  help  to 
account  for  the  fact  noticed  by  Strabo,  that  tho  earlier 
colonics  had  often  migrated  from  one  site  in  the  Troad  to 
another.  Such  changes  of  seat  have  been,  he  observes, 
frequent  causes  of  confusion  in  the  topography ;  and  the 
fact  has  an  important  bearing  on  atteinptod  identifications 
of  the  more  obscure  ancient  sites. 

Among  the  Greek  towns  in  the  Tread,  three  stand  out 
Greek  with  especial  prominence — Ilium  in  the  north,  Ass  as  in 
lira,  the  south,  and  Alexandria  Troas  in  the  west.  The  site  of 
the  Greek  Ilium  is  marked  by  the  low  mound  of  Hissarlik 
("  place  of  fortresses ")  in  the  Trojan  plain,  about  three 
miles  from  the  Hellespont.  The  early  Greek  settlers  in 
the  Troad  naturally  loved  to  take  Homeric  names  for 
their  towns.  The  fact  that  Homer  places  the  town  of 
Dardania  far  inland,  on  the  slopes  of  Ida,  did  not  hinder 
tho  founders  of  the  yEolic  Dardanus  from  giving  that 
name  to  their  town  on  the  shores  of  the  Hellespont.  The 
site  of  the  historical  Thymbra,  again,  cannot  be  reconciled 
with  that  of  the  Homeric  Thymbra.  Similarly,  the  choice 
of  the  name  Ilion  in  no  way  justifies  the  assumption  that 
the  Greek  settlers  found  that  spot  identified  by  tradition 
with  the  site  of  the  town  which  Homer  calls  Ilios.  It 
does  not  even  warrant  the  hypothesis  that  they  found  a 
shrine  of  Athene  Hi  as  existing  there.  For  them,  it  would 
be  enough  that  tho  sounding  name  could  be  safely  appro- 
priated,— the  true  site  of  Homeric  Ilias  being  forgotten  or 
disputed, — and  that  their  town  was  at  least  in  the  neigh- 
bourhood of  the  Homeric  battlefields.  The  Greek  Ilium 
may  have  been  founded  about  700  B.C.  It  is  noticeable 
that  no  ancient  writer  suggests  a  later  date  than  tho  time 
of  Croesus  (e.  550  B.C.) ;  and  Stiabo  says  that  the 
establishment  of  the  colony  at  Hissarlik — after  previous 
occupation  of  a  different  site — took  place  "in  the  tiroo 
of  the  Lydians"  («»1  Avowr).  It  would  be  reasonable  to 
infer  that  the  Greek  Hium  preserved  some  well-marked 
traces  of  Lydian  influence,  perhaps  in  architecture  or  art, 
perhaps  in  manners  or  traditions.  The  traces  of  Lydian 
workmanship  found  in  the  excavations  at  Hissarlik  are 
thus  easily  explained,  without  recourse  to  the  shadowy 
hypothesis  of  a  distinct  Lydian  settlement  on  tho  spot 
When  Xerxes  visited  the  Trojan  plain,  he  "  went  up  to 
the  Fergamon  of  Priam,"  and  afterwards  sacrificed  to  the 
Uian  Athene  (Herod.,  vii.  42).  It  is  doubtful  whether  the 
"  Pergamon meant  was  at  the  Greek  Ilium,  or  at  another 
site  (to  be  mentioned  presently),  Bnnirbashi ;  strong 
reasons  in  favour  of  the  latter  have  lately  been  adduced 
by  Mr  George  Nikolaides,  in  his  'UiaSo*  XrparqyiKri 
Auutkcv)}.  In  tho  4th  century  Dion  is  mentioned  among 
tho  towns  of  the  Troad  which  yielded  to  Dcrcyllidas  (399 
B.C.),  and  as  captured  by  Charidcmus  (359  B.C.).  It  pos- 
sessed walls,  but  was  a  petty  place,  of  little  strength.  In 
344  B.C.  Alexander,  on  landing  in  the  Troad,  visited 
In  tkeir  temple  of  Athene  the  Ilians  showed  him 
i  which  had  served  in  tho  Trojan  war,  including  the 
»bield  of  Achillea  Either  then,  or  after  the  battle  of 
Granicua,  Alexander  directed  that  the  town  should  be 
enlarged,  and  should  have  the  rank  of  "  city,"  with  politi- 
cal independence,  and  exemption  from  tribute.  The  battle 
of  Ipsus  (301  B.c)  added  north-western  Asia  Minor  tp  the 


dominions  of  Lysimochus,  who  executed  the  intensions 
of  Alexander.  He  gave  Ilium  a  wall  o  miles  in  circum- 
ference, incorporating  with  it  some  decayed  towns  of  the 
neighbourhood,  and  built  a  handsome  temple  of  Athene. 
In  the  3d  century  b.c.  Ilium  was  the  head  of  a  federal 
league  (koh-of)  of  free  Greek  towns,  which  probably  in- 
cluded the  district  from  Lampsarus  on  tho  Hellespont  to 
Gargara  on  the  Adramyttian  Gulf.  Twice  in  thai 
century  Ilium  was  visited  by  Gauls.  On  the  first  occasion 
(278  B.r.)  the  Gauls,  under  Lutarius,  sought  to  establish 
a  stronghold  at  Ilium,  but  speedily  abandoned  it  as  being 
too  weak  for  their  purpose.  Forty  years  later  (218  B.C.) 
Gauls  were  brought  over  by  Attalus  I.  to  help  him  in  his 
war  against  Achaus.  After  deserting  his  standard  they 
proceeded  to  pillage  the  towns  on  the  Hellespont,  and 
finally  besieged  Ilium,  from  which,  however,  they  were 
driven  off  by  the  troops  of  Alexandria  Troas.  At  the 
beginning  of  the  2d  century  B.C.  Ilium  was  in  a  state  of 
decay.  As  Demetrius  of  Scepsis  tells  as,  the  houses  "bad 
not  even  roofs  of  tiles,"  but  merely  of  thatch.  Such  a 
loss  of  prosperity  is  sufficiently  explained  by  the  incursions 
of  the  Gauls  and  the  insecure  state  of  the  Troad  during 
the  latter  part  of  the  3d  century.  The  temple  of  the  Ilian 
Athene,  however,  retained  its  prestige.  In  192  b.c. 
Antiochus  the  Great  visited  it  before  sailing  to  the  aid  of 
tho  jEtolians.  In  190  B.C.,  shortly  before  the  battle  of 
Magnesia,  the  Romans  came  into  the  Troad.  At  the 
moment  when  a  Roman  army  was  entering  Asia,  it  was 
politic  to  recall  the  legend  of  Roman  descent  from  ^Eneaa. 
Lucius  Scipio  and  tho  Ilians  were  aliko  eager  to  do  so. 
He  offered  sacrifice  to  tho  Uian  Athene;  and  after  the 
peace  with  Antiochus  (189  b.c.)  the  Romans  annexed 
Rhostoum  and  Gergis  to  Ilium,  "not  so  much  in  reward 
of  recent  services,  as  in  memory  of  the  source  from  which 
their  nation  sprang."  The  later  history  of  Ilium  is  little 
more  than  that  of  Roman  benefits.  A  disaster  befell  the 
place  in  85  B.C.,  when  Fimbria  took  it,  and  left  it  in  ruins; 
but  Sulla  presently  caused  it  to  be  rebuilt  Augustus, 
while  confirming  its  ancient  privileges,  gave  it  new  terri- 
tory. Caracalla  (211-217  a.».)  visited  Ilium,  and  liko 
Alexander  paid  honours  to  the  tomb  of  Achilles.  The 
latest  coins  found  on  tho  site  are  those  of  Constantius 
H.  (337-361).  In  the  4th  century,  as  some  rhetorical 
"Letters"  of  that  age  show,  the  Ilians  still  did  a  profit- 
able trade  in  attracting  tourists  by  their  pseudo- Trojan 
memorials.  After  the  4th  century  the  place  is  lost  to 
view.  But  we  find  from  Constantino  Porphyrogenitus 
(911-959)  that  in  his  day  it  was  one  of  the  places  in  the 
Troad  which  gave  names  to  bishoprics 

While  tho  Greek  Ilium  at  Hissarlik  owed  its  importance 
to  a  sham  pretension,  which  amused  sight-seers  and  occa- 
sionally served  politicians,  Aasus,  on  the  south  coast,  has 
an  interest  of  a  more  genuine  kind,  and  is,  indeed,  a  better 
type  of  ancient  town-life  in  the  Troad.  Its  situation  is 
one  of  the  most  magnificent  in  all  the  Greek  lands.  Tho 
seaward  faces  of  tho  isolated  and  sea-washed  rock  on 
which  Aasus  stood  are  carved  to  south  and  south-west 
into  terraces.  The  natural  cleavage,  of  the  trachyte  into 
joint  planes  had  already  scarped  out  shelves  which  it  was 
comparatively  easy  for  human- labour  to  shape;  and  6c, 
high  np  on  this  cone  of  trachyte,  the  Greek  town  of  Ass  us 
was  built,  with  its  colonnades,  baths,  theatre,  its  public 
walks  and  its  monuments  of  the  dead,  mounting  tier  above 
tier,  till  tho  summit  of  the  crag  was  crowned  with  a  Doric 
temple  of  Athene.  The  view  from  the  summit  is  not 
only  very  beautiful  but  also  of  great  historical  interest. 
In  front  is  Lesbos,  one  of  whose  towns,  Methymna,  is  said 
to  have  sent  fonh  the  founders  of  Aasus,  as  early,  perhaps, 
as  1000  or  900  B.C.  The  whole  south  coast-line  of  the 
Troad  is  seen,  and  in  the  south-east  the  ancient 
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©faPorgamum,  from  whose  masters  the  possession  of  Aasua 
passed  to  Rome  by  the  bequest  of  Attalua  I  EL  (133  b.c). 
The  great  heights  of  Ida  rise  in  the  east.  Northward  the 
Touzla  ia  seen  winding  through  its  rich  valley  from  a 
rocky  defile  in  the  east  to  the  oak -forests  in  the  western 
hills.  Thia  valley  was  traversed  by  the  road  which  St 
Paul  must  have  followed  when  he  came  overland  from 
'Alexandria  Troas  to  Asa  us,  leaving  his  fellow-travellers  to 
proceed  by  sea.  The  north-west  gateway  of  Assus,  to 
which  thia  road  led,  is  still  flanked  by  two  massive  towers, 
of  Hellenic  work,  and  of  an  ago  which  leaves  no  doubt 
that  they  are  the  same  between  which  St  Paul  entered 
the  town.  On  the  shore  below,  the  ancient  mole  at  which 
he  embarked  for  Mytilene  with  his  companions  can  still 
be  traced  by  large  blocks  under  the  clear  water.  Assub 
affords  the  only  harbour  on  the  50  miles  of  coast  between 
Capo  Lectum  and  the  east  end  of  the  Adramyttian  Gulf ; 
hence  it  must  always  have  been  the  chiof  shipping-place 
for  the  exports  of  the  southern  Troad.  Too  much  off  the 
highways  to  become  a  centre  of  import  trade,  it  was  thus 
destined  to  be  a  commercial  town,  content  with  a  modest 
provincial  prosperity.  The  great  natural  strength  of  the 
site  protected  it  against  petty  assailants ;  but,  like  other 
towns  in  that  region,  it  has  known  many  masters,— 
Lydians,  Persians,  the  kings  of  Pergamum,  Romans,  and 
Ottoman  Turks.  From  the  Porsian  wars  to  about  350 
b.c.  Ass  as  enjoyed  at  least  partial  independence.  It  was 
about  348-315  B.C.  that  Aristotle  spent  three  years  at 
Assus  with  Hermcas,  an  ex-slave  who  had  succeeded  his 
former  master  Eubulus  as  despot  of  Aasus  and  Atorneua. 
Aristotle  has  left  some  verses  from  an  invocation  to  Arete 
(Virtue),  commemorating  the  worth  of  Hermeas,  who  had 
been  seized  by  Persian  treachery  and  put  to  death. 
Under  its  Turkish  name  of  Bcihram,  Assus 1  is  still  the 
commercial  port  of  the  southern  Troad,  being  tho  place  to 
which  loads  of  valonia  (acorn-cups  for  tanning)  are  con- 
veyed by  camels  from  all  parts  of  t^e  country.  The 
recent  excavations  at  Assus,  conducted  by  explorers  repre- 
senting tho  Archaeological  Institute  of  America,  havo 
yielded  results  far  moro  valuable  for  the  history  of  Oreek 
art  and  architecture  than  any  excavations  yet  undertaken 
in  the  Troad.  The  sculptures  form  one  of  the  most 
important  links  yet  discovered  between  Oriental  and 
early  Qreok  art,  especially  in  respect  of  the  types  of 
animals.  Tho  later  Hellenic  town-walls  of  Assus  alio  well 
repay  the  new  study  which  they  have  received.  With 
their  ramparts,  towers,  and  posterns  they  form  the  finest 
and  most  instructive  eatant  specimen  of  Greek  military 
engineering.  The  director  of  the  exploration,  Mr  J.  T. 
Clarke,  published  in  1882  an  excellent  report  on  the  work 
Ha>  far  as  it  had  then  been  carried. 
.Vex-  Alexandria  Trcas  stood  on  the  west  coast  at  nearly  its 
^a  middle  point,  a  little  south  of  Tenedos.  It  was  built  by 
Antigonus,  peihaps  about  310  b.c,  and  was  called  by  him 
Antigonia  Troas.  Early  in  the  next  century  tho  namo 
wa--  changed  by  Lyaimachus  to  Alexandria  Troas,  in 
honour  of  Alexander's  inoroory.  As  the  chief  port  of 
north-west  Asia  Minor,  the  place  prospered  greatly  in 
Roman  times,  and  the  existing  remains  sufficiently  attest 
its  former  importance.  The  site  is  now  covered  with 
valonia  oaks;  but  the  circuit  of  tho  old  walls  can  be  traced, 
and  in  several  places  they  are  fairly  well  preserved.  They 
had  a  circumference  of  about  6  English  miles,  and  were 

1  Tim  uaiiit  Amu*  proliably  means  " dwelling,"  "town,"  being  con- 
nected with  the  Sanskrit  mi,  "to  dwell,"  which  appears  tn  the 
Orrok  astu,  and  aUo  in  tlio  ending  of  mch  names  as  Mylafta  and 
Lariw,  where  in  GrevV  the  »  ii  alternatively  tingle  or  double — an 
ending  which,  a*  Flifper  bin  chown,  W  found  tn  old  town  nainea  from 
India  to  Dacia.  Homer  supplies  au  example  In  hi*  "steep  Fedaans  " 
on  tho  Satniois,  and  it  ha*  b»«n  suggest^  by  Mr  J.  T.  CUrka  that 
i  may  hate  been  identical  in  sila  with  tha  UUr 


fortified  with  towers  at  regular  intervals.  Remains  of  some 
ancient  buildings,  including  a  bath  and  gymnasium,  can  be 
traced  within  thia  area.  The  harbour  had  two  large  basins, 
now  almost  choked  with  sand.  A  Roman  colony  was  sent 
to'  tho  place,  as  Strabo  mentions,  in  the  reign  of  Augustas, 
The  abridged  name  "Troas"  (Acta  xvL  8)  waa  probably 
the  current  one  in  later  Roman  times.  The  site  is  now 
called  Eski  Stambnl. 

Many  classical  sites  of  less  note  in  the  Troad  have  been  Other 
identified  with  moro  or  less  certainty.  Neandria  seems  to  «*a«nt 
be  rightly  fixed  .by  Mr  F.  Calvert  at  Mount  Chigri,  a  hill^1**- 
not  far  from  Alexandria  Troas,  remarkable  for  the  fine 
view  of  the  whole  Troad  which  it  commands.  Cebrene 
has  been  conjecturally  placed  in  the  eastern  part  of  the 
plain  of  Bairamitch,  Pahescepsis  being  further  east  on 
the  slopes  of  Ida,  whilo  the  new  Scepsis  was  near  the  site 
of  Bairamitch  itaelf.  The  evidence  for  thia,  however,  ia 
ambiguous.  At  the  village  of  Kulaklee,  a  little  south  of 
the  mouth  of  the  Touzla,  some  Corinthian  columns  and 
other  fragments  mark  the  temple  of  Apollo  Sminthens 
and  (approximately)  tho  site  of  the  Homeric  Chryse. 
Colonaj  was  also  on  the  west  coast,  opposite  Tenedos. 
Scamandria  occupied  the  site  of  Eneh,  in  tho  middle  of 
the  plain  of  Bairamitch,  and  Cenchreae  was  probably  some 
distance  north  of  it  The  shrine  of  Palamedes,  mentioned 
by  ancient  writers  as  existing  at  a  town  cailcd  Polymcdinm, 
has  been  discovered  by  Mr  J.  T.  Clarke  on  a  site  hitherto 
un visited  by  any  modern  traveller,  between  Assus  and 
Capo  Lectum.  It  proves  to  nave  been  a  sacred  enclosure 
(temcnot)  on  the  acropolis  of  tho  town ;  tho  statue  of 
Palamedes  stood  on  a  rock  at  the  middle  of  its  southern 
edge.  Another  interesting  discovery  has  been  made  by 
Mr  Clarke, — viz.,  the  existence  of  very  ancient  town  walla 
on  Gar  gains,  the  highest  peak  of  Ida. 

Tho  modern  discission  aa  to  the  site  of  Homeric  Troy  Site  of 
may  be  considered  aa  dating  from  Lechevalier's  visits  to 
tho  Troad  in  1785-S6.  Homer  describes  Troy  as  "  a  great Tre'- 
town,"  "with  broad  streets, "  and  with  a  high  acropolis,  or 
"  Pergamus,"  rising  above  it,  from  which  precipitous  rock* 
descend  abruptly  to  tho  plain  beneath.  These  aro  the 
precipices  over  which  tho  Trojans  proposed  to  hurl  the 
wooden  horse,  "  when  they  had  dragged  it  to  the  summit" 
Homer  marks  the  character  of  the  acropolis  by  the  epithets 
™  lofty,"  "  windy,"  and  moro  forcibly  still  by  "  beothng." 
One  site  in  tho  Trojan  plain,  and  one  only,  satisfies  this 
most  essential  condition.  It  is  tho  hill  at  its  southern 
edge  called  tho  Bali  Dagh,  above  tho  village  of  Bunar- 
baahi.  It  has  a  height  of  about  400  feet,  with  sheer 
precipices  descending  on  the  south  and  south-west  to  the 
valley  of  the  Scamandcr  (Mendere).  Romaina  found  upon 
it — though  it  has  never  yet  boon  thoroughly  explored — 
show  it  to  have  been  the  site  of  an  ancient  city.  Homer 
describes  two  natural  springs  as  rising  a  little  to  the 
north- west  of  Homeric  Troy.  A  littlo  to  the  north-west 
of  Bunarbashi  these  springs  still  exist.  "  This  pair  of  rivu- 
lets are  the  immutable  mark  of  nature  by  which  the  height 
towering  above  is  recognized  as  tho  citadel  of  Ilium"  (E. 
Curtius). 

The  low  mound  of  Hissarlik — the  site  of  the  Greek  R»j*c- 
Ilium— stands  only  112  fcot  abovo  the  level  of  the  open^0^0' 
plain  in  which  it  is  situated.  To  call  it  "beetling' 
(o'ffynotcrva)  would  have  been  a  travesty  of  poetical 
licence  on  which  no  poet  could  have  ventured,  and  to 
describe  it  as  "  lofty  "  or  "  windy  "  would  have  been  not 
less  strange.  There  are  no  natural  springs  near  it,  auch 
as  Homer  mentions.  The  jEolic  settlers,  having  called 
the  place  Hion,  naturally  persisted  in  maintaining  its 
identity  with  Troy.  Polemon,  a  native  of  -the  Greek 
I  limn,  who  lived  about  200  b.c,  declared  that  his  fellow- 
crwld  show  the  very  stone  on  which -Palamedes 
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tad  given  lessons  in  the  game  of  draughts.    The  onlj 
jther  ancient  writer  who  is  known  to  have  admitted  the 
Ilian  claim  is  Hellanicus  of  Lesbos  (e.  482-397  E.c),  who, 
as  Strabo  remarks,  wished  "to  gratify  the  Diana,  as  is  his 
wont."   Like  the  Hians,  Hellanicus  was  of  iEolian  origin; 
and  in  compiling  the  local  legends  of  various  places  he  is 
known  to  have  been  wholly  uncritical,  merely  repeating 
i-   what  was  told  to  bim  as  ho  had  heard  it.    On  the  other 
hand,  the  claim  of  the  Greek  Ilium  to  stand  on  the  site  of 
JD  Troy  was  decisively  rejected  by  the  general  consent  of 
these  ancient  writers  who  had  any  claim  to  critical 
authority.    The  orator  Lycurgua  (c  332  B.o.)  speaks  of 
the  site  of  Troy  as  desolate,  and  this  at  a  moment  when 
the  recent  visit  of  Alexander  the  Great  to  the  Greek  Ilium 
(334  b.c.)  had  drawn  attention  to  the  claim  made  by  its 
inhabitants.    Demetrius,  a  native  of  Scepsis  in  the  Troad, 
who  flourished  about  160  a. a,  wrote  a  book  entitled 
Tpuikut  Ataxotr/tot  ("The  Marshalling  of  the  Trojans"), 
an  exhaustive  commentary  on  tho  catalogue  of  the  Trojan 
forces  in  the  second  book  of  the  Iliad.    Demetrius  know 
the  topography  of  the  Troad  as  thoroughly  as  he  knew  the 
text  of  lloiner.    The  extant  notice  of  his  work,  which 
had  a  great  reputation  in  antiquity,  warrant  the  belief 
that  he  was  not  only  learned  but  acute.    In  the  Diacosnnit, 
which  was  tho  chief  work  of  his  life,  he  must  have 
bestowed  much  thought  on  the  question  as  to  tho  sito  of 
Homeric  Troy,  —  tho  coatral  point  of  his  subject.  He 
pronounced  decidedly,  as  wo  know  from  Strabo,  against 
the  claim  of  the  Greek  Ilium.    It  has  been  suggested 
that  Demetritis  rejected  the  Ilian  claim  because,  as  a 
native  of  Scepsis,  ho  vos  jealous  of  Ilium, — a  suggestion 
which  is  not  only  absurd  in  itself,  since  it  assumes  that 
snch  a  motive  would  have  induced  Demetrius  to  mar  his 
life's  work,  but  also  betrays  ignorance  of  Strabo's  text. 
Scepsis  was  not  a  possible  claimant  of  tho  contested 
honour,  since  it  was  not  in  the  plain  of  Troy  but  in  tho 
plain  of  Bairamitch ;  and  further,  Demetrius  had  already 
provided  in  another  manner  for  the  Homeric  dignity  of 
Scepsis  by  making  it  tho  royal  seat  of  /Eneas  on  the 
strength  of  its  position  relatively  to  Lyrnessus.  The 
verdict  of  Demetrius  against  the  Ilian  claim  was  also  the 
general  verdict  of  the  other  ancient  writers  consulted  by 
Strabo,  as  the  latter's  language  shows.    From  the  passage 
in  which  Strabo  notices  the  various  definitions  of  tho  Troad 
(xiiL  J  4)  it  appears  that  among  such  writers  were  the 
following  historians  and  geographors  : — Charon  of  Lamp- 
sacus  (flor  500  B.C.),  Damastes  of  Sigoum  (400  B.C.), 
Scylax  of  Coryanda  (350  B.C.),  Ephorus  of  Cyme  (340 
b.c),  Eudoxus  of  Cyzicus  (130  B.C.).    It  is  to  such  writers 
as  these  that  Strabo  rofers  when  ho  indicates  the  general 
consent  of  his  authorities.    In  favour  of  tho  claim  of  the 
Greek  Ilium,  on  the  other  hand,  there  are  only  two  literary 
witnesses,  and  these,  as  we  have  seen,  are  alike  worthless. 
Equally  valueless  from  a  critical  point  of  view  is  the  fact 
that  the  Uian  claim  was  sometimes  allowed  by  soldiers 
or  statesmen  who  wished  to  utilize  Trojan  memories. 
They  required  an  official  Troy,  and  they  cared  not  where 
they  found  it.    Nothing  could  more  curiously  illustrate 
the  extreme  poverty  of  the  case  for  the  Greek  Dium  than 
the  fact  that  some  of  its  advocates  have  been  reduced  to 
arguing  as  if  Alexander  and  Lucius  Scipio,  when  they 
led  their  armies  through  the  Troad,  had  been  conducting 
archsological  excursions,  and  as  if  their  acquiescence  in  a 
convenient  local  myth  had  the  weight  of  independent 
critical  testimonies. 

In  negativing  the  Ilian  claim  the  conclusion  of  ancient 
criticism  baa  been  confirmed  by  a  great  preponderance  of 
modem  opinion.  Since  Lechevalier  visited  the  Troad  in 
1785-86  an  overwhelming  majority  of  competent  judges 
have  favoured  his  belief  that  the  Bali  Dagh  above  Bunar- 


bashi  was  the  Pergamus  of  the  Homeric  poet's  conception. 
Before  Leake's  visit  this  opinion  had  been  expressed  by 
Choiseul-Gouffier,  Morritt,  Hawkins,  Gell,  and  Hamilton. 
Leake  spoke  writh  a  decision  which  derives  additional 
weight  from  the  habitual  sobriety  of  his  acute  judgment, 
and  from  the  care  with  which,  in  this  case,  he  had  ex- 
amined the  alleged  objections  to  the  view  which  he  finally 
adopted.  He  remarks  that  no  one  accustomed  to  observe 
the  sites  o*  ancient  Greek  towns  could  fail  to  fix  on  Bur.ar- 
bashi  '*  for  the  site  of  tho  chief  place  of  tho  surrounding 
country."  So  Mr  Tozer,  in  his  Highland*  of  Turhey,  says: 
"A  person  accustomed  to  observe  the  situation  of  Hellenic 
cities  would  at  once  fix  on  this  as  far  more  likely  to  have 
recommended  itself  to  the  old  inhabitants  of  the  country 
than  any  other  in  the  neighbourhood."  Count  von  Moltko 
has  expressed  the  same  opinion,  that  "  he  know  no  other 
site  in  the  Trojan  plain  for  a  chief  town  of  ancient  time." 
Another  supporter  of  Buuarbaehi  is  Forchhaniraer.  Another 
is  Kiepert.  The  opinion  of  Ernst  Curtius  has  been  already 
cited.  But  apace  precludes  more  names ;  it  is  enough  to 
say  that  the  correspondence  of  tho  Bali  Dagh  with  the 
Homeric  Pergamus — a  correspondence  absolutely  unique 
in  the  Trojan  plain — has  boen  recognized  with  virtual  una- 
nimity by  modern  travellers  who  have  patiently  inspected 
the  scenery  of  the  Iliad,  having  compotcnt  knowledge,  and 
being  free  from  bias  iu  favour  of  a  theory  formed  beforo 
their  visit.  Partial  excavations  on  the  summit  of  the  Bab" 
Dagh  have  been  more  than  once  undertaken,  with  the  result 
of  discovering  ancient  walls.  Poltory,  too,  has  been  found 
there,  part  of  which  is  allowed  on  all  hands  to  bo  probably 
as  old,  at  least,  as  900  B.C.  But  tho  Bali  Dagh  has  never 
yet  been  explored  with  any  approach  to  thoroughness. 

The  result  of  tho  excavations  conducted  by  Dr  Scblic-  The  it- 
mann  on  the  mound  of  Hissarlik  has  been  to  lay  baro  """a*  a' 
the  remains  of  the  Greek  Ilium,  and  also,  below  these, ,,liWilt- 
Bomo  prehistoric  remains  of  a  rude  and  poor  kind.  In 
Trey,  his  first  book  on  the  subject,  the  explorer  held  that 
j  the  remains  of  tho  Greek  Ilium  ceased  at  a  depth  of  6  feet 
below  the  surface,  and  that  all  the  other  remains,  down  to 
52 J  feet,  were  prehistoric  Ho  distinguished  the  latter 
into  five  groups,  representing  five  prehistoric  "cities"' 
which  had  succeeded  each  other  ou  the  sito ;  and  iu  his 
second  work,  Ilto*,  he  added  to  these  a  sixth  prehistoric 
city,  on  the  strength  of  somo  scanty  \catigcs  of  supposed 
Lydian  workmanship,  found  at  a  depth  of  6. J  feet.  In 
both  books,  Homeric  Troy  was  identified  with  the  third 
prehistoric  city  from  the  bottom,  which  was  supposed  to 
have  boen  destroyed,  though  not  totally,  by  fire.  Professor 
Jebb  was  tho  first  to  show  (1)  that  tho  lines  of  demarcation 
between  the  alleged  prehistoric  strata,  as  drawn  iu  Ilios 
could  not  be  accurate,  and  (2)  that,  if  any  part  of  tho  pre- 
historic remains  could  be  supposed  to  represent  Homeric 
Troy,  it  must  bo  that  ]>art  which  Dr  Schliemanu  had  called 
the  second  city  from  the  bottom,  and  tho  destruction  of 
which  by  fire  appeared  to  havo  been  total.  In  1882  the 
architects  employed  by  Dr  Schiiemann  proved  that  tho 
stratification  given  in  Ilios  had  in  fact  been  incorrect. 
Tho  errors,  too,  affected  precisely  that  region  of  the  deposit 
which  was  most  important  to  tho  Trojan  hypothesis,  viz., 
tho  lower  strata.  In  Dr  Schliemann's  third  volume.  Troja% 
these  errors  were  admitted ;  and  Troy  was  now  identified, 
no  longer  with  tho  third  city,  but  with  the  second,  of  which 
the  supposed  area  was  now  enlarged.  Another  fact  to 
which  the  English  critic  had  drawn  attention  was  that  tho 
remains  of  the  Greek  Ilium  must  extend  to  a  considerably 
greater  depth  than  6  feet  below  the  surface.  Further 
examination  confirmed  this  view  also.  It  showed  that  the 
remains  on  the  mound  at  Hissarlik  belong  to  the  following 
periods 'or  groups.  (1)  At  the  top,  tho  remains  of  tho 
Greek  Ilium  as  it  exited  in  the  ltoman  age,  «>.,  as  rebuilt 
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after  its  destruction  by  Fimbria  in  85  b.c.  (2)  A  city 
-which,  like  the  former,  extended  beyond  the  mound  of 
Hissarlik  (its  acropolis)  over  the  adjacent  plain.  This 
corresponds  with  the  Greek  Ilium  of  the  Macedonian  age, 
as  embellished  and  enlarged  by  Lysimachus,  e.  300  B.c. 
(3)  A  smaller  city,  probably  confined  to  the  mound.  Here 
we  may  recognize  the  Greek  Ilium  as  it  existed  beforo  the 
Macedonian  age.  It  was  a  small  and  poor  place,  as  appears 
from  the  known  Incidents  of  its  history  in  the  5th  and  4th 
centuries  B.c,  owing  its  chief  importance  to  the  shrino  of 
Athene  Bias.  (4)  A.  petty  town  or  village,  confined  to  the 
mound,  and  poorly  built.  The  evidence  of  architecture 
fails  to  decide  whether  it  was  Hellenic  or  not ;  if  Hellenic, 
it  might  represent  the  primitive  settlement  of  the  J3olic 
colonists,  perhaps  c.  700  B.c.  It  was  a  small  house  in  this 
village  that  Dr  Schliemann  at  first  identified  with  Priam's 
palace.  The  ground-plan  shows  four  rooms,  of  which  the 
largest  measured  24  foot  4  inches  by  12  feet.  (5)  A  large 
town,  to  which  the  mound  was  only  acropolis,  and  which 
extended  to  some  distance  south  and  south-cast  over  the 
plain.  These  remains  are  unquestionably  prehistoric.  (6) 
A  few  remains  of  a  small  settlement  which,  if  indeed  distinct 
from  No.  5,  preceded  it.  The  reason  for  distinguishing 
6  from  5  is  that  some  of  the  acro]H>lis  buildings  of  5  are 
abovo  those  of  6,  and  seem  to  have  been  built  on  carefully 
levelled  ground.  Apart  from  architectural  evidence,  objects 
found  in  the  excavations  pro>o  that  the  remains  of  the 
historical  age  extend  much  below  6  feet.  One  of  these 
was  a  tcrra-cotta  disk,  stamped  with  the  head  of  a  warrior, 
in  an  advanced  style  of  workmanship,  found  at  26  feet  3 
inches  below  the  surface  (Troy,  p.  294).  Another  is  a  terra- 
cotta ball,  .found  at  26  feet,  which  cannot  be  older  than  c. 
360  B.o.  Then,  at  20  feet,  was  found  another  terra-cotta, 
marked  with  the  Greek  letter  P.  A  piece  of  ivory,  belong- 
ing to  a  seven  stringed  lyre,  and  therefore  not  older  than 
e.  660  B.c,  was  found  at  26  feet  Tdub  we  have  at  His- 
sarlik  the  remains  of  the  Greek  Ilium  in  three  successive 
phases, — Roman,  Macedonian,  and  iEolic,  and  below  these 
the  remains  of  at  least  one  prehistoric  settlement,  the  age 
and  origin  of  which  are  unknown. 

We  can  no  longer  either  prove  or  disprove  that  these 
prehistoric  remains  are  those  of  a  town  which  was  once 
taken  after  a  siege,  and  which  originally  gave  rise  to  the 
legend  of  Troy.  But  most  certainly  it  is  not  the  "  lofty  " 
Troy  of  which  the  Homeric  poet  was  thinking  when  he 
embodied  the  legend  in  the  Iliad.  The  conception  of 
Troy  which  dominates  the  Iliad  is  based  on  the  site  at 
Bunarba&hi,  and  suits  no  other.  The  sole  phrase  in  the 
epic  which  favours  Hissarlik  occurs  in  book  xx.  (216  $q.), 
where  Dardania  is  said  to  have  been  built  on  the  spurs  of 
Ida,  when  Ilios  "had  not  yet  been  built  in  the  plain  ";  and 
tliis  phrase  occurs  in  a  passage  which,  as  the  best  recent 
critics  agree,  is  one  of  the  latest  interpolations  in  the  Hind, 
having  been  composed  after  the  Greek  Ilium  had  actually 
arisen  "  in  the  plain."  Its  purpose  was  tho  same  as  that 
which  appears  in  tho  Hymn  to  Aphrodite,  viz.,  to  glorify 
reputed  descendants  of  Jineaa,  and  it  probably  belongs  to 
tho  same  age,  the  7th  century  b.c.  The  tactical  data  of  the 
Mad — those  derived  from  the  incidents  of  the  war — can- 
not be  treated  with  such  rigour  as  if  the  poem  were  a 
military  history.  But  Nikolaides  has  shown  that  they  can 
at  least  be  brought  into  general  agreement  with  the  site 
at  Bunarba&hi,  while  they  are  hopelessly  incompatible  with 
Hissarlik.  The  Iliad  makes  it  clear  that  the  general 
description  of  the  Trojan  plain  was  founded  on  accurate 
knowledge.  At  this  day  all  tho  essential  Homeric  features 
can  be  recognized.  And  it  is  probable  that  the  poet  who 
created  the  Troy  of  the  Iliad  knew,  personally  or  by 
description,  a  strong  town  on  the  Bali  Dagh  above  Bunar- 
The  legend  of*  the  siejre  may  or  may  not  have 


arisen  from  an  older  town  at  Hissarlik,  which  had  then 
disappeared.  The  poet  might  naturally  place  his  Troy 
in  a  position  like  that  of  the  existing  strong  city  on  the 
Bali  Dagh,  giving  it  a  "  beetling  "  acropohs  and  handsome 
buildings,  while  he  also  reproduced  the  general  course  of 
the  rivers  and  that  striking  feature, — an  indelible  mark  of 
the  locality, — tho  natural  springs  at  the  foot  of  the  hill,  just 
beyond  the  city  gates  on  the  north-west.  But,  while  he 
thus  imagined  his  Troy  in  the  general  likeness  of  the  town 
on  tho  Bali  Dagh,  he  would  retain  tho  privilege  of  a  poet 
who  was  adorning  an  ancient  legend,  and  whose  theme 
was  a  city  that  had  long  ago  vanished.  Instead  of  feeling 
bound  to  observe  a  rigorous  accuracy  of  local  detail,  he 
would  rather  feel  impelled  to  avoid  it;  ho  would  use  his 
liberty  to  introduce  some  traits  borrowed  from  other  scene's 
known  to  him,  or  even  from  imagination.  To  this  extent, 
and  in  this  sense,  bis  topography  would  be  eclectic  Such 
a  consideration  might  suffice  to  explain  tho  fact,  well 
known  to  those  who  have  studied  this  question  on  the 
spot,  that  neither  Bunarbashi  nor  any  other  one  site  can 
be  harmonized  with  every  detail  of  the  poem.  The  re- 
commendations of  Bunarbashi  arc,  first,  that  it  satisfies 
the  capital  and  essential  conditions,  while  no  other  site 
does  so,  and  secondly,  that  the  particular  difficulties 
which  it  loaves  unsolved  are  relatively  slight  and  few. 
This  character  of  Homeric  topography  becomes  still  easier 
to  understand,  if,  as  most  critics  would  now  concede,  our 
Iliad  contains' work  of  various  hands  and  ages.  Few 
questions,  perhaps,  of  equal  literal-}''  interest  have  been  so 
much  confused  by  inattention  to  the  first  conditions  of 
the  problem.  The  tale  of  Troy,  as  the  Iliad  gives  it,  is 
essentially  a  poetical  creation ;  and  wo  have  no  evidence 
Other  than  the  Iliad.  That  is,  our  sole  data  are  (1)  of  the 
mythical  class,  (2)  of  inadequate  precision,  and  (3)  at  un- 
certain origin.  But  they  show  a  general  knowledge  of  the 
ground ;  and  the  question  is  how  far  particular  features  of 
the  ground  can  be  recognized  in  tho  poem.  It  may  be 
doubted  whether  the  case  admits  of  any  solution  more 
definite  than  that  which  has  been  indicated  above. 

Bibliography. — 1.  Works  dealing  with  tho  Troad  generally, — 
Strabo,  bk.  xiii.  ch.  1,  is  the  principal  source  for  the  ancient  Troad. 
Of  book*  by  modern  traVSllere  in  Aaia  Minor  tho  following  nay  be 


mentioned  :— Philip  Barker  Webb,  in  the  Italian  BMioteea  Aetrbi, 
June  and  July,  1821,  whoae  studios  are  better  knows  through  the 
French  edition,  Topvjraphie  dt  la  Troade,  1844;  W.  M.  Leake, 
Journal  of  a  Tour  in  Asia  Minor,  London,  1824  ;  P.  de  Tchihatchef, 
AtU  Mineurt,  ice,  Pari*,  1853-89 ;  R.  Virchow,  "Beitragf  zur 
Landeaknnde  der  Troai,"  in  Tratu.  of  Berlin  Arad.,  1879  ;  H.  F. 
Tour,  The  Highlands  of  Turkey,  1869  ;  H.  Schliemann,  Rein  d*» 
Troas  in  Mai,  1881  ;  Josjph  T.  Clarke,  Jirport  on  the  Investigations 
at  Asms,  Benton,  U.S.A.,  and  London,  1882,  including  "  Note*  on 
tho  Geology  and  Tonography  of  the  Troad  "  by  J.  S.  Diller,  and  on 
"Bnnirba»hl,"  Ac,  by  W.  C.  Lawton  and  C.  H.  Waiker.  J.  T. 
Clarke'*  "Notes  on  Greek  Shore*,"  in  tho  Report  of  the  Archa>o- 
logical  Institute  of  America  for  1880,  are  also  valuable. 

2.  For  tho  question  aa  to  the  lite  of  Trov,  ace  —  L«chev*li»r, 
Voyage  di  la  Troade,  Faria,  1802  ;  Gustavo  D'Eichthal,  Lt  Sit*  dt 
Trait  selon  Leehetalier,  Ac,  Pari*.  1675  ;  H.  Schliemann'a  Troy 
(1875),  Ilios  (1880\  Troja  (1884),  which  contain  many  good  plana 
and  illustration*  ;  £.  Rrentano,  Zur  Liming  der  troianixhen  Frags, 
Heilbronu,  1881,  and  Troia  und  Neu-Mon,  ibid.,  1882 ;  R.  C.  Jebb, 
"  flchiicniann'a  Ilios,"  in  Edinb.  Rev.,  No.  cecxir.,  April,  1881 ;  ItL, 
"  Homeric  and  Hellenic  Ilium,"  in  Joum.  of  Hellenic  Studies,  voL 
ii.  pp.  7-43, 1881 ;  Id.,  "  The  Ruins  at  Hissarlik,"  ibid.,  iii.  185-217, 
18E2;  Id.,  "Homeric  Troy,"  in  Fortnightly  Review,  April,  1884  ; 
G.  Nlkolaidoa,  'IWlot  Trparrr^  AiourfwJ,  Athens,  1883  ;  P.  W. 
Forchhammer,  Erklirung  der  J  lias,  avf  Orvnd  der  in  der  beigtgt- 
benen  Original- Karit  von  Spratt  and  Forchhammer  dargesttllten. 
tomsehen  vnd  phvrischen  Eigenlhumlichkeiten  der  Troisehen  Bbtni, 
Kiel,  1884;  and  W.  J.  Stillman,  "Ut  Decouvertoa d*  Schliemann." 
in  the  journal  L'Homme,  Pari*,  October,  1884.  (R.  C.  J.) 

Leoexd  or  Troy. 

According  to  Greek  legend,  the  oldest  town  in  tho 
Troad  was  that  founded  by  Teucer,  who  was  a  son  ci 
the  river  Scamandcr  and  the  nymph  Id.Ta.    Tzeties  «ys 
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that  the  Scamander  in  question  was  the  Scainander  in 
Crete,  and  thai  Tcucer  was  told  by  an  oracle  to  settle 
wherever  the  "  earth-born  ones  "  attacked  him.  So  when 
he  and  his  company  were  attacked  in  the  Troad  by  mice, 
which  gnawed  their  bow-strings  and  the  handles  of  their 
shields,  he  settled  on  the  spot,  thinking  that  the  oracle 
was  fulfilled.  He  called  the  town  Sminthiura  and  built 
a  temple  to  Apollo  Sminthius,  the  Cretan  word  for  a 
mouse  behig  tminlhiu*.  In  his  reign  Dardanus,  son  of 
Zeus  and  the  nymph  Electro,  daughter  of  Atlas,  in  co Fr- 
equence of  a  deluge,  drifted  from  the  island  of  Samo- 
thrace  on  a  raft  or  a  skin  bag  to  the  coast  of  the  Troad, 
where,  having  received  a  portion  of  land  from  Teucer 
»ad  married  his  daughter  Bates,  he  founded  the  city  of 
Dardania  or  Dardanus  on  high  ground  at  the  foot  of  Mount 
Ida.  On  the  death  of  Teucer,  Dardanus  succeeded  to  the 
kingdom  and  called  the  whole  land  Dardania  after  himself. 
He  begat  Erichthonius,  who  begat  a  son  Tros  by  Astyoche, 
daughter  of  Simois.  On  succeeding  to  the  throne,  Tros 
called  the  country  Troy  and  the  peoplo  Trojans.  By 
Callirrhoe,  daughter  of  Scamander,  he  had  three  sons, — Ilus, 
Assaracus,  and  Ganymede.  From  Ilus  and  Assaracus 
sprang  two  separate  lines  of  the  royal  house, — the  one 
being  Ilus,  Laomedon,  Priam,  Hector ;  the  other  Assaracus, 
Capys,  Anchises,  ./Eneas.  Ilus  went  to  Phrygia,  where, 
being  victorious  in  wrestling,  he  received  as  a  prize  from 
the  king  of  Phrygia  a  spotted  cow,  with  an  injunction  to 
follow  her  and  found  a  city  wherever  she  lay  down.  The 
cow  lay  down  on  the  hill  of  the  Phrygian  Ate ;  and  hore 
accordingly  Ilus  founded  the  city  of  Ilios.  It  is  stated 
that  Dardania,  Troy,  and  Ilios  became  one  city.  Desiring 
a  sign  at  the  foundation  of  Ilios,  Ilus  prayed  to  Zeus  and 
as  an  answer  be  found  lying  before  his  tent  the  Palladium, 
a  wooden  statue  of  Pallas,  three  cubits  high,  with  her  feet 
joined,  a  spear  in  her  right  hand,  and  a  distaff  and  spindlo 
in  her  left.  Ilus  built  a  temple  for  the  image  and  wor- 
shipped it.  By  Eurydice,  daughter  of  Adrastus,  he  had  a 
son  Laomedon.  Laomedon  married  Strymo,  daughter  of 
Scainander,  or  Placia,  daughter  of  Atreus  or  of  Leucippus. 
It  was  in  his  reign  that  Poseidon  and  Apollo,  or  Poseidon 
alone,  built  the  walls  of  Troy.  In  his  reign  also  Hercules 
besieged  and  took  the  city,  slaying  Laomedon  and  his 
children,  except  one  daughter  Hesione  and  one  son  Pod- 
arces. The  life  of  Podarces  was  granted  at  the  request 
of  Hesione;  but  Hercules  stipulated  that  Podarces  must 
first  be  a  slave  and  then  be  redeemed  by  Hesione*  she 
gave  her  veil  for  him ;  hence  his  name  of  Priam  (from 
pricuthai  to  buy).  Priam  married  first  Arisbe  and  after- 
wards Hecuba  and  had  fifty  sons  and  twelve  daughters. 
Among  the  sons  were  Hector  and  Paris,  and  among  the 
uughters  Polyzena  and  Cassandra,  To  recover  Helen, 
Thorn  Paris  carried  off  from  Sparta,  the  Qreeks  under 
Agamemnon  besieged  Troy  for  ten  years.  (See  A  chilles, 
.oajiemkok,  Ajax,  Hector,  Helex,  Paris.)  At  last 
they  contrived  a  wooden  horse,,  in  whose  hollow  belly 
many  of  the  Greek  heroes  hid  themselves.  Their  army 
and  fleet  then  withdrew  to  Tenedos,  feigning  to  have 
raised  the  siege.  The  Trojans  conveyed  the  wooden  horso 
into  Troy ;  in  the  night  the  Greeks  stolo  out,  opened  the 
gates  to  their  returning  friends,  and  Troy  was  taken. 

See  Homer,  J7.,  vii  452  xx.  215  $q.,  xxL  440  tq.  ;  Apollo- 
(bros,  ii  6,  4,  ILL.  12  ;  Diodoius,  iv.  75,  v.  48  ;  Tzetzes,  Schol.  on 
lyeopkro*.  29,  72,  1302  ;  Conon.  Karrat.,  21 ;  Dionyeiue  Halicarn., 
Antiq.  Rom.,  L  68  $q.  The  Iliad  deals  with  a  period  of  fifty  -oue 
diys  i»  th«  tenth  year  of  the  war.  For  the  wooden  hone,  see 
H  .nm.  CxL,  iv.  271  to. ;  Virgil.  jBn.,  U.  18  tq. 

TROGLODYTES  (T/wyXoSwrai),  a  Greek  word  mean- 
ing "cave-dwellers.*  Caves  have  been  widely  used  as 
human  habitations  both  in  prehistoric  and  in  historic  times 
(*co  CaveX  and  ancient  writers  speak  of  Troglodytes  in 
various  parts  of  the  world,  as  in  V«m  near  tbo  lower 


Danube  (Strabo,  vii.  5,  p.  318),  in  the  Caucasus  (Id.,  xi.  5, 
p.  506;,  but  especially  in  various  parts  of  Africa  from 
Libya  (Id.,  xvii.  3,  p.  828)  to  the  Red  Sea.  Herodotus  (iv. 
183)  tells  of  a  race  of  Troglodyte  Ethiopians  in  inner 
Africa,  very  swift  of  foot,  living  on  lizards  and  creeping 
things,  and  with  a  speech  like  the  screech  of  an  owl.  Tho 
Garamantes  hunted  them  for  Blaves.  It  has  been  supposed 
that  these  Troglodytes  may  be  Tibbus,  who  still  in  part  arc 
'cave-dwellers.  Aristotle  also  (Jlitt,  Ah.,  vii.  12)  speaks  of 
a  dwarfish  race  of  Troglodytes  on  the  upper  course  of  tho 
Nile,  who  possessed  horses  and  were  in  hi3  opinion  tho  Pyg- 
mies of  fable.  But  tho  best  known  of  these  African  cave- 
dwellers  were  the  inhabitants  of  the  "Troglodyte  country  " 
on  the  coast  of  the  Red  Sea,  who  reached  as  far  north  a* 
the  Greek  port  of  Berenice,  and  of  whose  strange  and  sav- 
ago  customs  an  interesting  account  has  been  preserved  by 
Diodorus  and  Photius  from  Agatharchide3.1  They  wcro  a 
pastoral  people,  living  entirely  on  tho  flesh  of  their  herd.*, 
or,  in  the  season  of  fresh  pasture,  on  mingled  milk  and 
blood.  But  they  killed  only  old  or  sick  cattle  (as  indeed 
they  killed  old  men  who  could  no  longer  follow  the  flock), 
and  the  butchers  were  called  "  unclean  " ;  nay,  they  gave 
the  name  of  parent  to  no  man,  but  only  to  tho  cattle  of 
which  they  had  their  subsistence.  This  last  point  seem* 
to  bo  a  confused  indication  of  totemisni.  They  went 
almost  naked ;  the  women  wore  necklaces  of  shells  as 
amulets.  Marriage  was  unknown,  except  among  the  chiefs, 
—a  fact  which  agrees  with  the  prevalence  of  female  kin- 
ship in  thcao  regions  in  much  later  times.  They  practised 
circumcision  or  a  mutilation  of  a  more  serious  kind.  Tho 
whole  account,  much  of  which  must  be  here  passed  by,  is 
one  of  the  most  curious  pictures  of  savage  life  in  ancient 
literature. 

Tho  Biblical  Horim,  who  inhabited  Mount  Scir  beforo  the  Edom- 
itea,  bore  a  name  which  menus  cave-dwelle'rs,  ami  may  probably 
have  beea  a  kindred  people  to  the  Troglodytes  on  the  other  sido  of 
tho  Red  Sea.  Jerome,  on  GHadiah  5,  speaks  of  this  region  as  con- 
taining many  cavo -dwellings,  and  such  habitations  aro  still  some- 
times used  on  tho  borders  of  tho  Syro-Arabi.iu  desert. 

TROGON,  a  word  apparently  first  used  as  English 2  by 
Shaw  (Mu*.  Levtria  num,  p.  177)  in  1792,  and  now  for 
many  years  accepted  as  tho  general  name  of  certain  birds 
forming  the  Family  Trogonida  of  modern  ornithology,  tho 
species  Troyon  curucui  of  Linnaeus  being  its  type.  But, 
since  doubts  exist  as  to  whether  this  is  that  which  was 
subsequently  colled  by  Vieillot  T.  cotlarit  or  the  T.  melan- 
urut  of  Swainson,  though  evidenco  is  in  favour  of  tho 
former  (r/.  Cabanis,  Mtt*.  I/eineanum,  iv.  p.  177,  and  Finsch, 
Proc.  Zool.  Society,  1870,  p.  559),  several  recent  writers  have 
dropped  the  Linnaian  specific  term. 

The  Trogons  are  birds  of  moderate  size  :  the  smallest  is  hardly 
bigger  than  a  Thrush  and  the  largest  less  bulky  than  a  Crow.  In 
most  of  them  the  bill  is  very  wide  at  the  gape,  which  is  invariably 
beset  br  recurved  brirtlca.  They  seize  mo»f  of  tho'r  food,  whether 
caterpillars  or  fruits,  on  the  wing,  though  their  alar  power  is  not 
exceptionally  great,  their  flight  being  described  a»  short,  rapid,  and 
spasmodic.  Their  feet  are  weak  and  of  a  unique  structure,  the 
second  toe,  which  in  most  birds  is  the  inner  anterior  one,  being  re- 
verted, and  thus  the  Trogons  stand  alono,  since  in  all  other  birds 
that  have  two  toes  before  and  two  behind  it  is  the  outer  toe  that 
is  turned  backward.  Tho  plumage  is  very  remarkable  and  charac- 
teristic. There  is  not  a  species  which  has  not  beauty  beyond  most 
birds,  and  the  glory  of  the  group  culminates  iu  the  Qvezal  (q.v. ). 
But  in  others  golden  gTeen  and  steelv  bluo,  rich  crimson  '  and  tander 

1  Bee  also  Artemidorus  In  Strabo,  xvi.  17,  p.  7 1*5  t<]. 

'  Trogotum  (the  oblique  case)  occurs  in  Pliny  (//.  iV.,  x.  18)  as  the 
narue  of  a  bird  of  which  he  knew  nothing,  save  that  it  was  mentioned  by 
Hrlas,  an  augur,  whose  work  Is  lost ;  but  some  would  read  Trygoncni 
(Turtle- Dove).  In  1752  Mohring  (Av.  Oenera,  p.  85)  applied  the 
name  to  the  "Cortical"  (pronounced  '•Suniqna"  fide  Bates,  Nat. 
Amazon*,  L  p.  254)  of  Marc  grave  (flitt.  JVaZ.  Braiilim,  p.  211),  who 
described  suJ  figured  it  in  1048  recognizably.  In  1760  Brision 
(Omithologti,  iv.  p.  164)  adopted  Trogon  as  a  generic  term,  and,  Lin- 
naeus having  followed  his  example,  It  has  since  been  universally 
accepted. 

*  M.  Austolo  Bogdanoff  determined  the  red  pigment  of  tbo  fathers 
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pink,  yellow  varying  from  primrose  to  amber,  Tie  with  one  another 
In  vivid  coloration,  or  contracted,  as  happen*  in  many  apeciea,  with 
it  warm  tawny  or  a  sombre  alaty  grey — to  say  nothing  of  the  delicate 
freckling  of  black  and  white,  as  minute  as  the  markings  of  a  moth'e 
wing— the  whole  set  off  by  bands  of  white,  producing  an  effect 
hardly  equalled  in  any  group.  It  is  impossible  within  brief  space 
to  describe  its  glowing  tints  ;  but  the  plumage  is  further  remarkable 
for  the  large  sue  of  its  contour-feathers,  which  are  extremely  soft 
and  so  loosely  seated  as  to  come  off  in  scores  at  a  touch,  and  there 
is  no  down.  The  tail  is  generally  a  rery  characteristic  feature,  the 
rectrices,  though  in  some  cases  pointed,  being  often  curiously  aq oared 
at  the  tip,  ana  when  this  is  the  case  they  are  usually  barred  ladder- 
like  with  white  and  black.1  According  to  Gould,  they  are  larger 
end  more  pointed  in  the  young  than  in  the  old,  and  grow  equarer 
and  hare  the  white  bands  narrower  at  each  succeeding  moult.  He 
also  asserts  that  in  the  species  which  hare  the  wing-coverts  freckled, 
the  freckling  becomes  finer  with  age.  So  far  as  has  been  obserrcd. 
the  nidification  of  these  birds  is  in  holes  of  trees,  wherein  are  laid 
without  any  bedding  two  roundish  eggs,  generally  white,  but  cer- 
tainly in  one  species  (Queal)  tinted  with  bluish  green. 

The  Trogons  form  a  Tery  well-marked  Family,  belonging  to  the 
multifarious  group  treated  in  the  present  series  of  article*  as 
Piearim;  but,  instead  of  being  (so  far  as  is  known)  like  all  the  rest  of 
them  and,  as  Prof.  Huxley  believed,  "  desznognathour,"  they  hare 
been  shown  by  W.  A.  Forbos  {Proe.  Zool  Society,  1881,  p.  8S6)  to 
be  "  schi-'nguathuns  " — thus  demonstrating,  in  the  words  of  the 


latter,  "  that  the  structure  of  the  palate  hss  not  that  unique  and 
peculiar  Significance  tliat  has  boon  claimed  for  it  in  the  classincation 
of  birds. "  Perhaps  the  explanation  of  this  anomaly  may  lie  in  the 
fact  that  the  Trogons  aro  a  Tory  old  form.  The  remains  of  one,  T. 
9a! lieu*,  have  been  recognized  by  Prof.  A.  Milne-Edwards  (Ois. 
fost.aU  {a  France,  il  p.  895,  pL  177,  figs.  18-22)  from  the  Miocene 
of  the  Allier,  and  it  may  not  be  too  much  to  suppose  that  the 
echkognathous  structure  was  more  ancient  than  the  deamognathoua. 
Again  too  this  fortunate  discovery  of  that  eminent  paleontologist 
teems  to  account  for  the  remarkable  distribution  of  the  Trogons  st 
the  present  day.  While  they  chiefly  abound,  and  hare  developed 
their  climax  of  magnificence,  in  the  tropical  parts  of  the  New  World, 
they  yet  occur  in  the  tropical  parts  of  the  Old.  The  species  now 
inhabiting  Africa,  forming  the  group  ffapaloderma,  can  hardly  be 
srmnttid  genetically  from  those  of  the  Neotropical  Trogo*,  and  the 
difference  between  the  Asiatic  forma,  if  somewhat  greater,  is  still 
comparatively  slight  It  is  plain  then  that  the  Trogons  are  an 
exceptionally  persistent  type  ;  indeed  in  the  whole  Class  few  similar 
instances  occur  and  perhaps  none  that  can  be  called  parallel.  The 
extreme  development  of  the  typo  in  the  New  World  just  noticed 
also  furnishes  another  hint  While  in  somo  of  the  American  Trogons 
{Fharomaerus,  for  instance)  tho  plumsge  of  the  females  is  not  very 
much  leas  beautiful  than  that  of  the  males,  there  are  others  in 
which  the  hen  birds  retain  what  may  be  fairly  aeemod  a  more  ancient 
livery,  while  the  cocks  flaunt  in  brilliant  attire.  Now  the  plumage 
of  both  sexes  in  all  bat  one '  of  the  Asiatic  Trogons,  Sarpaeta, 
able*  rather  that  of  tho  young  and  of  those  females  of  the 
which  are  modestly  clothed.  The  inference  from 
em  to  be  that  the  general  coloration  of  the  Trogons 
prior  to  the  establishment,  by  geographical  estrangement  of  the 
two  types  was  a  russet  similar  to  that  now  worn  by  the  adults  of 
both  sexes  in  tho  Indian  region,  and  by  a  portion  only  of  the 
females  in  the  Neotropical  The  Ethiopian  type,  as  already  said, 
very  closely  agrees  with  the  American,  snd  therefore  would  be 
likely  to  have  been  longer  in  connexion  therewith.  Again,  while 
the  adults  of  most  of  the  American  Trogons  {PKaromacrus  and 
BupHlutia  excepted)  have  the  edges  of  the  bill  serrated,  thsir  young 
hare  them  smooth  or  only  with  a  single  notch  on  either  side  near 
the  tip,  and  this  is  observable  in  the  Asiatic  Trogons  at  all  ages. 
At  the  same  time  the  most  distinctive  features  of  the  whole  group, 
which  are  easily  taken  in  at  a  glance,  but  are  difficult  to  express 
briefly  in  words,  are  equally  possessed  by  both  branches  of  the 
Family,  showing  that  they  were  in  all  likelihood — for  the  possibility 
thct  the  peculiarities  may  have  been  evolved  apart  is  not  to  be  over- 
looked—reached before  tie  geographical  Hindering  of  these  branches 
(whereby  they  are  now  placed  on  opposite  aides  of  the  globe)  was 
effected. 

It  remains  to  say  that  about  sixty  species  of  Trogons 
are  recognized,  which  Gould  in  the  second  edition  of  bis 
Monograph  of  the  Family  (1875)  divides  into  seven  genera ; 
but  their  characters  are  hardly  laid  down.  Pkaromaertu, 
Euptilotis,  and  Trogon  inhabit  the  mainland  of  tropical 

of  PharomacruM  aurierpt  to  be  a  subrtance  which  ho  called  "  zooxan- 
thine"  (CcmpU*  Itendut,  2d  November  1867,  xlv.  p.  090). 

1  In  the  Trogon  of  Cabs,  Prionoteiu*  they  are  most  curiously 
"cooped  out  **  t  ware,  at  the  extremity,  and  the  lateral  pointed 
ends  diverge  In  a  way  almost  unique  among  birds. 

*  Or  two  species  if  II.  wwuioti  be  more  tbsn  n  local  form  of  B. 


America,  no  species  passing  to  the  northward  of  the  Rio 
Grande  nor  southward  of  the  forest  district  of  Brazil, 
while  none  occur  on  the  west  coast  of  Peru  or  Chill 
Prionotdv  and  Tmrtotrogon,  each  with  one  species,  are 
peculiar  respectively  to  Cuba  and  Hispamola.  The  African 
form  Hapaloderma  has  two  species,  one  found  only  on  the 
west  coast,  the  other  of  more  general  range.  The  Asiatic 
Trogons,  HarpaeU*  (with  eleven  species  according  to  the 
same  authority),  occur  from  Nepal  to  Malacca,  in  Ceylon, 
and  in  Sumatra,  Java,  and  Borneo,  while  one  species  is 
peculiar  to  some  of  the  Philippine  Islands.         (*»  n.) 

TROGUS,  Cn.  PcitPEics,  a  Roman  historian,  nearly 
contemporary  with  Livy.  Although  the  epitome  of  his 
historical  writings  by  Justin,  and  a  few  fragments,  are  all 
that  have  come  down  to  us,  there  is  abundant  reason  to 
believe  that  he  deserves1  a  place  in  tho  history  of  Roman 
literature  by  the  side  of  Sallust,  Livy,  and  Tacitus.  Of 
his  life  little  is  known  Ho  was  almost  certainly  of  Greek 
descent  His  grandfather  served  with  Pompey  in  the  war 
against  Sertorius,  and  received  through  the  influence  of 
that  general  the  Roman  citizenship;  hence  the  name 
Pompeius,  which  was  adopted  as  a  token  of  gratitude  to 
the  benefactor.  The  father  of  Trogus  was  an  officer  of 
Caesar.  Trogus  himself  seems  to  have  been  a  man  of 
encyclopedic  knowledge.  He  wrote,  after  Aristotle  and 
Thoophrastns,  books  on  the  natural  history  of  animals  and 
plants,  used  by  the  elder  Pliny,  who  calls  Trogus  "  one  of 
the  most  precise  among  authorities  "  (auctor  ip$e  e  tcverit- 
rimit).  But  the  principal  work  of  Trogus  consisted  of 
forty-four  Libri  Hutoriarvm  Philippiearum.  This  was  a 
great  history  of  the  world,  or  rather  of  those  portions 
of  it  which  came  under  the  sway  of  Alexander  and  his 
successors.  The  tale  began  with  Ninus,  the  founder  of 
Nineveh,  and  ceased  at  about  the  same  point  as  Livy's 
great  work,  viz.,  9  a.d.  The  last  erent  recorded  by  the 
epitomator  Jcsttn  (q.t.)  is  tho  recovery  of  the  Roman 
standards  captured  by  the  Parthians  (20  B.C.).  The  history 
of  Rome  was  treated  as  merely  subsidiary  to  that  of  Greece 
and  the  East.  The  work  was  based  upon  tho  writings  of 
Greek  historians,  such  as  Theopompus,  Ephorus,  Timssus, 
Polybius.  It  has  boen  contended  that  Trogus  did  not 
gather  together  the  information  from  the  leading  Greek 
historians  for  himself,  but  that  it  was  already  combined 
into  a  single  book  by  some  Greek,  whom  Trogus  followed 
closely  with  some  superficial  errore.  But  the  assumption 
appears  improbable  in  itself,  merely  on  a  review  of  the 
remains  of  the  historical  writings,  and  is  moreover  incon- 
sistent with  what  we  know  of  the  works  in  natural  history, 
for  which  Trogus  certainly  went  back  to  what  were  re- 
garded in  his  time  as  first-hand  authorities.  It  is  generally 
admitted  that  Trogus  had  gonuine  qualifications  for  writing 
history,  though  he  could  not  rid  himself  entirely  of  the 
faults  of  his  authorities.  His  idea  of  history  was  more 
severe  and  less  rhetorical  than  that  followed  by  Sallust  and 
livy,  whom  he  blamed  for  putting  elaborate  speeches  in  the 
mouths  of  the  characters  of  whom  they  wrote.  Yet  his  own 
Latin  style  had  a  vivid  force  which  is  still  to  be  recognized 
in  the  extracts  made  by  Justin.  For  the  ancient  history  of 
the  East,  Trogus,  even  in  the  present  mutilated  state  of  his 
historical  work,  often  proves  to  .be  an  authority  of  great 
importance). 

The  chief  modern  editions  are  those  of  Oronorius  (Leyden,  1719 
-and  1700);  Fro  tocher  (Leipaic,  1627-80);  and  Jeep  (Leipsic,  1889  and 
1662).  In  Engelmann's  BiblioUuea  Scriptorum  CUuiieorum,  ii, 
under  Justin  and  Trogua,  will  be  found  a  Urge  number  of  references 
to  scattered  modern  articles,  Perhaps  the  most  important  is  that 
of  A  v.  Outochmid  on  th*  sources  of  the  history  of  Trogus,  in  the 
second  supplementary  voL  of  the  JaArbb.  /.  etas*.  FkUol  (Leipsic, 
1887). 

TROITSK,  a  district  town  of  Russia,  in  the  government 
of  Orenburg,  situated  in  a  fertile  steppe  392  miles  to  the 
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north-east  of  Orenburg,  on  the  Siberian  highway,  is  one 
of  those  towns  which  have  grown  rapidly  of  late  in  the 
south-east  of  Russia.  The  Troitekiy  fort,  erected  in  1743, 
becamo  a  centre  for  the  exchange  trade  with  the  Kirghiz 
steppe  and  Turkestan,  and  in  that  trade  Troitsk  is  now 
second  only  to  Orenburg.  Cotton,  silk,  and  especially 
horses  and  cattle  are  imported,  while  leather,  cotton,  and 
woollen  and  metal  wares  are  exported.  An  active  trade 
in  corn  for  the  Ural  gold-mines  is  carried  on.  The  popu- 
lation in  1884  was  13,000. 

TROLLOPE,  Anthony  (1815-1882),  English  novelist, 
was  born  in  Keppel  Street,  Russell  Square,  London,  accord- 
ing to  most  authorities,  on  24th  April  1815  ;  in  his  own 
Autobiography  he  merely  gives  the  year.  His  father,  a 
barrister,  who  had  been  fellow  of  New  College,  Oxford, 
brought  himself  and  his  family  into  the  sorest  straits  by 
unbusiness  like  habits,  by  quarrelling  with  his  profession, 
or  at  least  with  the  attorneys,  and  by  injudicious  specu- 
lations, especially  in  farming.  Trollope's  mother,  Frances 
Milton,  according  to  her  son,  was  nearly  thirty  when  she 
married  in  1809.  By  her  husband'B  wish  she  made  a 
strnnge  journey  to  America  in  1827,  for  the  purpose  of 
setting  up  a  kind  of  fancy  shop  in  Cincinnati,  which 
failed  utterly.  Her  visit,  however,  furnished  her  with  tho 
means  of  writing  The  Domestic  Manner*  of  the  A  merican*. 
This  at  once  brought  her  in  a  considerable  sum,  and  thence- 
forward she  continued  to  be  the  mainstay  of  her  family. 
Hor  husband  being  obliged  at  last  actually  to  fly  the 
country  from  his  creditors,  his  wife  maintained  him  by 
her  pen,  at  Bruges,  till  his  death  there  in  1835.  For  some 
time  Mrs  Trollope  wrote  chiefly  travels  ;  but  she  soon  be- 
came known  as  a  novelist,  and  was  very  industrious.  Her 
novels,  the  best  of  which  are  probably.  The  Vicar  of  Wrex- 
hill  and  The  Widow  Barnaby,  are  now  rarely  read,  and 
indeed  were  never  at  their  best  above  good  circulating 
library  level :  they  are  written  with  cleverness  indeed,  and 
a  certain  amount  of  observation,  but  with  many  faults  of 
taste,  and  with  an  almost  total  want  of  artistic  complete- 
ness and  form.  Her  lato  beginning,  her  industrious  career 
(for  she  wrote  steadily  for  more  than  thirty  years,  till  her 
death  in  October  1863,  at  Floronce),  and  the  entire  absence 
in  her  of  any  bine-stocking  or  fcnime-savante  weakness 
would  have  made  her  remarkable,  even  if  she  had  not 
transmitted,  as  she  undoubtedly  did  transmit,  her  talent, 
much  increased,  to  her  children. 

Anthony  Trollope  was  tho  third  son.     By  his  own 
account  few  English  men  of  letters  have  had  an  unhappier 
childhood  and  youth.    He  puts  down  his  own  misfortunes, 
at  Harrow,  at  Winchester,  at  Harrow  again,  and  elsewhere, 
to  his  father's  pecuniary  circumstances,  which  made  his  own 
appearance  dirty  and  shabby,  and  subjected  hiin  to  various 
hufniliations.    But  it  is  permissible  to  suspect  that  this 
v,a<»  not  quite  tho  truth,  and  that  some  peculiarities  of 
temper,  of  which  in  after  life  he  had  many,  contributed  to 
his  unpopularity.    At  any  rate  hu  seems  to  have  reached 
the  verge  of  manhood  as  ignorant  as  if  he  had  had  no  edu- 
cation at  all    "While  living  abroad  he  tried  ushership ;  but 
at  the  ago  of  nineteen  he  was  pitchforked  by  favour  (for 
he  could  not  pass  even  the  ridiculous  examination  then 
usual)  into  the  post-office.    Even  then  his  troubles  were 
not  over.     Ho  got  into  debt ;  he  got  into  ridiculous 
entanglements  of  love  affairs,  which  he  has  very  candidly 
avowed;  he  was  in  constant  hot  water  with  tho  authori- 
ties ;  and  he*  seems  to  have  kept  some  very  queer  company, 
\  bich  long  afterwards  stood  him  in  stead  as  models  for 
s  uio  of  his  novel  \  ictures.   At  last  in  August  1841  he 
o;  tained  the  appointment  of  clerk  to  one  of  the  post-office 
surveyors  in  a  remote  part  of  Ireland,  with  a  very  small 
corainal  salary.    This  salary,  however,  was  practically 
quadrupled  by  allowances ;  living  was  cheap ;  and  the  life 


suited  Trollope  exactly,  being  not  office  work,  which  he 
always  hated,  but  a  kind  of  travelling  inspectorship.  And 
here  he  not  only  began  that  habit  of  hunting  which  (after 
a  manner  hardly  possible  in  the  stricter  conditions  of 
official  work  nowadays)  he  kept  up  for  many  years  even 
in  England,  but  within  three  years  of  his  appointment 
engaged  himself  to  Miss  Rose  Heseltine,  whom  he  had  met 
in  Ireland  but  who  was  of  English  birth.  They  were 
married  in  June  1844.  His  headquarters  had  previously 
been  at  Banagher  ;  he  was  now  transferred  to  Clonmel. 

Trollope  had  always  dreamt  of  novel-writing,  and  his 
Irish  experiences  seemed  to  supply  him  with  promising 
subjects.  With  some  assistance  from  his  mother  he  got 
his  first  two  books,  The  Macdermots  of  Ballycloran  and  The 
Kelly*  and  the  0' Kelly*,  published,  tho  one  in  1847,  the 
other  the  next  year.  But  neither  was  in  the  least  a 
success,  though  the  second  perhaps  deserved  to  be ; 
and  a  third,  La  Vendee,  which  followed  in  1850,  besides 
being  a  much  worse  book  than  either,  was  an.  equal 
failure.  Trollope  mode  various  other  literary  attempts, 
but  for  a  time  ill  fortune  attended  all  of  them.  Meanwhilo 
he  was  set  on  a  new  kind  of  post-office  work,  which  suited 
him  even  better  than  his  former  employment — a  sort  of 
roving  commission  to  inspect  rural  post  deliveries  and 
devise  their  extension,  first  in  Ireland,  then  throughout 
the  west  of  England  and  South  Wales.  That  he  did  good 
work  u  undeniable  ;  but  his  curious  conception  of  official 
duty  (on  his  discharge  of  which  he  prided  himself  im- 
mensely) is  exhibited  by  his  confessions  that  he  "got  his 
hunting  out  of  it,"  and'  that  he  felt  11  the  necessity  of 
travelling  miles  enough  The  was  paid  by  mileage]  to  keep 
his  horses."  It  was  during  this  work  that  ho  struck  the 
vein  which  gave  him  fortune  and  fame — which  might  per- 
haps have  given  him  more  fame  and  not  much  less  fortune 
if  he  had  not  worked  it  so  hard — by  conceiving  The 
Warden.  This  was  published  in  1855.  It  brought  him 
little  immediate  profit,  nor  was  even  Bare/tester  Towers, 
which  followed,  very  profitable,  though  it  contains  his  fresh- 
est, his  most  original,  and,  with  the  exception  of  The  Last 
Chronicle  of  Barset,  his  best  work.  The  two  made  him  a 
reputation,  however,  and  in  1858  he  was  able  for  the  first 
time  to  sell  a  novel,  The  Three  Clerks,  for  a  substantial 
sum,  £250.  A  journey  on  post-office  business  to  the  West 
Indies  gave  him  material  for  a  book  of  travel,  The  West 
Indies  and  the  Spanish  Main,  which  he  frankly  and  quite 
truly  acknowledges  to  bo  much  better  than  some  subse- 
quent work  of  his.  in  the  same  kind.  From  this  time  his 
production  (mainly  of  novels)  was  incessant,  and  the  sums 
which  he  received  were  very  large,  amounting  in  one  case  to 
as  much  as  £3525  for  a  single  book,  and  to  nearly  £70,000 
in  the  twenty  years  between  1859  and  1879.  All  these 
particulars  are  given  with  great  minuteness  by  himself, 
and  aro  characteristic.  The  full  high  tide  of  his  fortunes 
began  when  the  Cornhill  Magazine  was  established  in  the 
autumn  of  1859.  He  was  asked  at  short  notice  to  write  a 
novel,  and  wrote  Framley  Parsonage,  which  was  extremely 
popular;  two  novels  immediately  preceding  it,  The  Ber- 
trams and  Castle  Richmond,  had  been  much  less  successful. 

As  it  will  bo  possible  to  notice  few  of  his  subsequent  works 
in  detail,  the  list  of  them,  a  taBciently  astonishing  one,  may  bo 
given  hero : — TaUaofAll  Countries^  series,  1*81-1870);  OrltyFarm, 
North  America  (1862) ;  Rachatl  Bay  (1863) :  The  Small  House  at 
Allington,  Can  You  Forgive  Jlert  (1S64) ;  Hiss  Afaciemie  (186S)  ; 
1'hs  Claveringn,  Nina  Baiaiia,  ThcLast  Chronicle  of  Barset  (1 867); 
Linda  Trtsstl  (1868);  Phineas  Finn,  He  Knew  He  Was  Bight  (1869); 
Brown,  Jones,  and  Robinson,  The  Viear  of  Bullhainpton,  An  Editor  s 
Tales,  Cstsar  (1870) ;  Sir  Harry  Hotspur  of  Humblethwaite,  Ralph 
the  Heir  (1871)  ;  The  Golden  Lion  of  Granpsr*  (1873) ;  The  Eustace 
Diamonds,  Australia  and  Hew  ZeoJand(\&7t);  Phintas  Reduz,  Harry 
Htatheote  of  Oangcil,  Lady  Anna  (1874) ;  The  Way  Ws  Live  Now 
(1875);  The  Prime  Minister  (1876) ;  The  American  Senator  (1877); 
Is  He  Popenjoy  t  South  Africa  (1878) ;  John  Caldigate,  An  By*  for 
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an  Eye,  Cousin  Bmry,  Tliacktrny  (1879) ;  The  Duke'*  Children, 
Cicero  (1580)  ;  Ayala't  Anycl,  Dr  Worth'*  School  (1881);  Frau 
Frohmann,  Lord  PalmertUm,  The.  Fixed  Period,  Kept  in  the  Dart, 
Marten  Fay  (18S2) ;  Mr  Scarborough1 >  Family,  The  Land  Leaguer* 
(1883) ;  and  An  Old  Man'*  Lot*  (1884). 

How  this  enormous  total  was  achieved  in  spite  of  official 
work  (of  which,  lightly  as  he  took  it,  he  did  a  good  deal, 
and  which  he  did  not  give  up  for  many  years),  of  hunting 
three  times  a  week  in  the  season,  of  whist-playing,  of  not 
a  little  going  into  general  society,  he  has  explained  with  his 
usual  curious  minuteness.  He  reduced  novel-writing  to 
the  conditions  of  regular  mechanical  work — so  much  so 
that  latterly  he  turned  out  so  many  words  in  a  quarter  of 
an  hour,  and  wrote  at  this  rate  so  many  hours  a  day.  Ho 
divided  every  book  beforehand  into  so  many  day»'  work 
and  checked  off  the  tallies  as  he  wrote. 

A  life  thus  spent  could  not  be  very  eventful,  and  its 
events  may  be  summed  np  rapidly.  In  185S  he  went  to 
Egypt  also  on  post-office  business,  and  at  the  end  of  1859 
he  got  himself  transferred  from  Ireland  to  the  eastern  dis- 
trict of  England.  Hero  ho  took  a  house  at  WaJtham. 
He  took  an  active  part  in  the  establishment  of  The  Fori- 
ttujktiy  Review  in  1865;  he  was  editor  of  St  Panr*  for 
some  timo  after  1867;  and  at  the  end  of  that  year  he 
resigned  his  position  in  the  post-office.  He  stood  for 
Beverley  and  was  defeated ;  he  received  from  his  old 
department  special  missions  to  America  and  elsewhere 
(he  had  already  gone  to  America  in  the  midst  of  the 
Civil  War).  He  went  to  Australia  in  1871,  and  before 
going  broke  up  his  household  at  Waltham.  When  be 
returned  ho  established  himself  in  London,  and  lived  there 
till  18S0,  when  he  removed  to  Harting  on  the  confines  of 
Susses  and  Hampshire.  He  had  visited  South  Africa  in 
1877  and  travelled  elsewhere.  On  3rd  November  1882  he 
was  seized  with  paralysis,  and  died  on  6th  December. 

Of  Trollopo's  personal  character  it  is  not  necessary  to  say  much. 
Strange  m  his  conception  of  official  duty  may  scorn,  it  was  evidently 
quite  noitest  and  sincere,  and,  though  he  is  said  to  have  been  as  an 
official  popular  neither  with  superiors  nor  inferiors,  he  no  doubt 
did  much  good  work.  Privately  he  was  much  liked  and  ranch  dis- 
liked,— n  great  deal  of  real  kindness  being  accompanied  by  a  blus- 
tering and  overbearing  manner,  and  an  egotism,  not  perhaps  more 
dt-ep  than  other  meD's,  but  more  vociferous.  His  literary  work  needs 
more  notice.  Nothing  of  it  but  the  novels  is  remarkable  for  merit. 
His  Cxsar  and  tho  Ci&ro  aro  curious  examples  of  a  man's  under- 
taking wcirk  for  which  he  was  not  in  the  least  fitted.  Thackeray 
exhibits  (though  Trollopo  appears  to  have  both  admired  Thackeray 
as  an  artist  and  liked  biui  as  a  man)  grave  faults  of  taste  and  judg- 
ment and  a  complete,  lack  of  real  criticism.  The  books  of  travel  are 
not  good,  and  of  a  kind  not  good.  Nina  Balatka  and  Linda  Trtsael, 
published  anonymously  »»d  as  cxporitocnts  in  the  romantic  style, 
have  been  better  thought  of  by  tho  author  and  by  soma  competent 
judges  than  by  the  public  or  tho  publishers.  Brount,  Jones,  and 
Robinton  was  still  more  disliked,  and  is  cectatnly  very  bad  aa  a 
whole,  but  has  touches  of  curious  originalitv  in  parts.  The  rest  of 
the  novels  have  been  judged  very  differently  by  different  persons.  * 
There  is  no  doubt  that  their  enormous  volume  prejudiced  rcadors 
against  them  even  long  before  tho  author  let  the  public  into  tho 
secret  of  their  manufacture,  which  has  made  the  prrjudior  deeper. 
There  ia  also  no  doubt  that  Trollopo  seldom  or  never  creates  a 
character  of  the  first  merit  (Mr  Crawley  in  tho  Last  Chronicle  of 
Rartet  is  the  one  posaiblo  exception),  and  that  not  ouo  of  his  books 
ran  be  called  a  work  of  gonius.  At  tho  same  timo  no  ono  probably 
hat  produced  anything  liko  snch  a  volumo  of  anything  like  such 
merit.  He  claims  for  himself  that  his  characters  are  always  more 
or  leas  alive,  and  they  are.  After  his  first  failures  he  never  pro- 
duced anything  that  was  not  a  faithful  and  sometimes  a  very 
amusing  transcript  of  tho  sayings  and  doings  of  possible  men  and 
women.  Hia  characters  are  never  marionettes,  much  Ices  sticks. 
He  has  tome  irritating  mannerisms,  notably  a  trick  of  repetition 
of  the  same  form  of  words.  He  is  sometimes  absolutely  vulgar, — 
that  is  to  aay,  ho  dooa  not  deal  with  low  life,  but  shows,  though 
always  robust  and  pure  in  morality,  a  certain  coarseness  of  taste. 
He  is  constantly  rather  trivial,  and  perhaps  nowhere  out  of  the 
l^rset  aeries  (which,  howevor.  is  of  itself  no  Incon.iderable  work) 
has  ho  produced  books  that  will  live.  The  very  faithfulness  of  his 
representation  of  a  certain  phase  of  thought,  of  cultivation,  of 
society,  uninformed  as  it  is  by  any  higher  spirit,  in  the  long  run 
",  as  it  had  first  helped,  the  popularity  of  his  work.  But. 


allowing  for  all  this,  it  may  and  muU  still  bo  Mid  that  he  held 
np  his  mirror  steadily  to  nature,  and  that  the  mirror  itself  was 
fashioned  with  no  inconsiderable  art  (G.  S.\.) 

TROMBONE,  a  musical  instrument  of  brass.  It  has  a 
cupped  mouthpiece,  and  is  formed  of  two  principal  par'.* 
— the  bell,  the  bore  of  which  gradually  widens,  and  the 
slide,  which  is  composed  of  two  cylindrical  tubes  parallel 
to  each  other,  upon  which  two  other  tubes,  communicating 
at  their  lower  extremities  by  a  pipe  curved  in  a  half-circU, 
glide  without  loss  of  air.  The  mouthpiece  is  adapted  to 
one  of  the  upper  ends  of  tho  Blide  and  the  bell  to  the 
othor  end.  When  the  slide,  which  is  moved  by  the  right 
hand,  is  closed,  the  instrument  is  at  ita  highest  pitch  ;  the 
note  is  lowered  in  proportion  as  the  column  of  air  is 
lengthened  by  drawing  out  the  slide. 

Formerly  tho  trombone  was  known  as  the  taclbtU ;  its 
modern  designation— great  trumpet— comes  from  the 
Italian.  The  Germans  call  it  posaune.  It  is  difficult  to 
say  whore  or  at  what  epoch  the  instrument  was  invented. 
In  a  manuscript  of  tho  3th  century,  preserved  at  Boulogne, 
there  is  a  drawing  of  an  instrument  which  bears  a  great 
resemblance  to  a  trombone  deprived  of  its  bell.  Virdnng' 
says-little  about  the  trombone,  but  he  gives  an  engraved 
representation  of  it,  under  the  name  of  butaun,  which 
shows  that  early  in  the  16th  century  it  was  almost  the 
samo  as  that  employed  in  our  day.  By  that  time  the 
trombone  had  come  into  vogue  in  England :  tho  bahd  of 
musicians  in  the  service  of  Henry  VIII.  included  ten  sack- 
but  players,  and  under  Elizabeth,  in  1587,  there  were  six. 
English  instrumentalists  then  enjoyed  a  certain  reputa- 
tion and  were  sought  for  by  foreign  courts;  thus  in  1604 
Charles  IIL  of  Lorraine  sought  to  recruit  his  sacklut 
players  from  English  bandit.  I'netorius1  classes  tho  trom- 
bones in  a  complete  family,  tho  relative  tonalities  of  which 
were  thus  composed  : — 1  all-posaun,  4  genuine  rechte  pos- 
aunen,  2  quatipotaunen,  1  ortac-potavn, — 8  itt  all.  Tho  alt- 
posaun  wa3  in  D    With  tho  slide  closed  it  gave  tho  fin,t  of 

the  accompanying  harmonici:   -  M  ~ 

The  gemeino  rechte  posaunen,  ]gl 
or  ordinary  trombones,  were  in 
A  Without  using  tho  slido  they  gave  tho  subjoined  sounds : 

 m  -e*       The  quart-posaun  was  made 

ffi  ■■■--^^-^feq — i — LE  either  in  E,  tho  fourth  below 
v        '    "  tho  gemeino  rechte  poiaun, 

or  in  D,  the  lower  fifth.  In  tho  latter  case  it  was  exactly 
an  octave  below  the  alt-posaun.  The  octav-posaun  was 
in  A  It  was  constructed  iu  two  different  fashions  : 
either  it  had  a  length  double  that  of  the  ordinary  trom- 
bone, or  tho  slide  was  shortened,  the  length  of  the 
column  of  air  being  still  maintained  by  the  adaptation 
of  a  crook.  The  first  Bystem,  which  was  invented  by 
Hans  Schreiber  four  years  before  tho  work  of  Pra.torius 
appeared,  gave  tho  instrumentalist  a  slide  by  which  he 
could  procure  in  the  lower  octave  all  tho  sounds  of  thu 
ordinary  trombone.  Tho  second  system,  which  Pratorius 
had  known  for  years,  was  distinguished  from  the  first,  not 
only  by  modifications  affecting  the  form,  but  aUo  by  a 
larger  bore.  Mcrsenno 3  calls  the  tromhono  irowpttle  liar- 
monique,  but  he  does  not  appear  to  have  made  himself 
acquainted  with  its  construction,  for  we  can  scarcely  find 
an  allusion  in  the  confused  text  of  his  work  to  the  tonality 
of  tho  trombone  then  in  vogue.  Ho  established  thu  fact, 
however,  that  it  was  costomary  in  Prance  to  lower  tho 
instrument  a  fourth  below  the  pitch  of  the  ordinary  troin 
bone  by  means  of  a  tortil,  a  kind  of  crook  with  a  donblo 
turn  that  was  fitted  between  tho  beB  and  the  slide,  "  in 
order,"  he  said,  "to  mako  tho  bass  to  houtbois  concerts." 

The  compass  of  tho  trombone  is  not  limited  to  the  mere  haimc- 


•  Mi 
* 


.  WolfenhUttel,  1019. 
Jnivericllt,  Parts,  1027. 
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at  Its  shortest  length— 


nics  obtained 

that  u.  with  the  slide  close  up ;  it  in  fact  comprises  seven  positions, 
which  *"*  obtained  by  shifting  the  slide  u  many  lengths  and  in 
such  a  way  that  each  of  these  produces  a  aeries  of  harmonics  a 
semitone  lower  than  the  length  which  has  preceded.  This  system, 
so  simple  and  rational,  might  have  been  expected  always  to  serve 
for  tho  basis  of  tho  technique,  of  the  instrument ;  bat  from  the 
middle  of  the  18th  century  the  art  of  playing  the  trombone  became 
the  object  of  purely  empiric  teaching.  Only  four  positions  were 
made  use  of.1  By  the  first— that  is,  with  the  slide  close  up— there  was 
obtained  from  the  ordinary  trombone,  then  called  the  tenor  trom- 
bone, the  fint  series  of  the  subjoined  harmonics  (the  ♦  £ 
numerals  indicating  the  order) :                     j        ^  ^* 

the  fundamental  or  first  note  *~ 
being  difficult  to  obtain ;  the 
S'.oond  position  produced 

_  m.  Jt      the  third 

produced 

j~  In  thus  lowering  by  semitones,  the 
E  sounds  furnished  oy_  the  four  positions 
gave  the. tenor  trombone  a  diatonic  scale  from  =c- 


and  the  fourth 


This  scale  was  formed  with  notes  that  could  |  ■  , 

(        -J-  I 


bi  perfectly  just,  but  the  result  would  have " 
been  leas  satisfactory  to  the  ear  if  the  player 
bad  strictly  observed  tho  rules  laid  down  by  the  teaching  of  that 
period  for  the  production  of  the  chromatic  intervals.  Thus  to  pass 
from  a  note  furnished  by  one  of  the  four  positions  to  another  a 
aeniitono  lower  it  was  necessary  to  lengthen  the  slide  by  two 
fingers ;  if  the  semitone  higher  was  required  the  slide  had  to  be 
shortened  to  the  same  extent.1  A  consideration  of  the  laws 
affecting  lengths  of  pipes  will  show  the  vieiousnesa  of  that  rule. 

Of  all  wind  instruments  the  trombone  baa  perhaps  been  least 
modified  in  form  ;  changes  have  occasionally  been  attempted, 
but  for  the  roost  part  with  only  trifling  success.  -  The  innovation 
which  has  had  tho  most  vogue  dates  from  the  end  of  the  18th 
century  ;  it  consisted  in  binding  the  tube  of  the  bell  in  a  half 
circle  above  the  head  of  the  executant,  which  produced  a  very 
bizarre  effect  It  also  gave  riso  to  very  serious  inconveniences.: 
by  destroying  th*  regularity  of  tho  proportions  of  tho  bell  it  pre- 
judicially affected  tho  quality  of  toue  and  intonation  of  the  instru- 
ment For  a  long  time  tho  curved  boll  with  its  serpent's  mask 
was  maintained  in  military  music,  and  it  is  only  about  twenty 
yi-ars  ago  that  it  was  completely  given  up.  By  giving  a  half  turn 
mora  to  the  beU  tube  its  opening  was  directed  to  tho  back  of  tho 
executant;  but  this  form,  in  fashion  for  a  little  whilo  about  1830, 
was  not  long  adhered  to,  and  the  trombone  rcaasumed  its  primitive 
form,  which  is  still  maintained.  As  appears  from  a  patent  de- 
posited by  Stbbel  and  Bliimcl  at  Berlin  cn  12th  April  1818,  the 
application  of  ventils  or  pistons  was  then  made  for  the  first  time.* 
The  ventils,  at  first  two  in  number,  effected  a  decided  lengthening 
of  the  iustrument  The  first  augmented  the  length  of  the  tube  by 
a  tone,  lowering  by  as  much  the  natural  harmonica.  The  second 
produced  a  similar  effect  for  a  semitone,  snd  the  simultaneous  em- 
ployment of  the  two  pistons  resulted  in  tho  depression  of  a  tone 
ana  a  half.  The  principle,  therefore,  of  the  employment  of  ventils 
or  pistons  is  the  same  as  that  -which  governs  the  use  of  slides. 
For  instance,  a  trombone  is  provided  with  three  pistons,  and  without 
their  help  it  produces  the  first  of  the  following  seta  of  harmonics 
(the  numbers  indicating  the  order). 
Then  by  pmsing  do\.  .1  the  second 
piston  .we  obtain  a  lengthen. >ig  of  the 
column  of  air  that  lowers  tho  in- 
strument by  a  semitone  and  makes 
it  produce  the  second  set  of  harmonica 
here  shown  ;  with  the  aid  of  the  first 
piston  we  releogthen  the  column,  so 
as  to  get  a  whole  tone  lower,  produc- 
ing the  third  set  of  sounds ;  the  third 
piston,  in  the  same  way,  lowers  the 
instrument  a  tone  and  a  half,  as  in 

_£_(4);  by  the  simultaneous  emplov- 
t  of  the  second  and  third  p*V 
—  tons  wo  arrive  at  two  tones,  as  in  (5); 


'  the  combination  of  the  first  and 
—  third  pistons  lowers  the  instrument 
two  tones  and  a  half,  as  shown  in  («) ; 


1  Der  tick  telhtl  injormirtnd*  1/uticut,  Augsburg,  1762,  by  Johann 
Jacob  Loiter. 

*  It  need  hardly  be  remarked  that  the  higher  aemitonA'cannot  be 
produced  in  the  first  position. 

*  This  wss  '  mentioned  in  the  Luetic  AUgemeint  vauikalitc\e 
Ztitung  in  1816,  the  merit  of  tit  invention  being  assigned  to  Heinrich 
Stolzel  of  Pleat  in  Silesia. 
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al  flnally.nnitingtnstbreoputonslowers 
*-—  the  trombone  three  tones  and  a  half, 
as  shown  in  (7). 


^  Notwithstanding  the  increased  facility 
_L_  obtained  by  the  use  of  pistons,  ^hey 
are  very  far  from  having  gained  the 
suffrages  of  all  players:  many  prefer 
the  slide,  believing  that  It  gives  a  facility  of  emission  that  they 
cannot  obtain  with  a  piston  trombone.  For  this  illustration 
of  the  use  of  pistons,  we  have  taken  a  tenor  trombone  in  Bk ;  the 
flat  tonalities  having  been  preferred  for  military  music  since  the 
commencement  of  the  l&th  century,  the  pitch  of  each  variety 
of  trombones  hss  been  raised  a  semitone.  At  present  six  trom- 
bones are  more  or  leas  in  use,  viz.,  the  alto  trombone  in  F,  the 
alto  in  Eb  (formerly  in  D),  the  tenor  in  Bh  (formerly  in  AX  the 
bass  in  O,  the  bass  in  F  (formerly  in  E),  the  bass  in  Eh  (formerly 
in  D).  This  transposition  has  no  reference  to  the  number  of 
"vibrations  that  may  be  officially  or  tacitly  adopted  as  the  standard 
pitch  of  any  country  or  locality.  A  trombone  an  octave  lower 
than  the  tenor  has  recently  been  reintroduced  into  the  orchestra, 
principally  by  Wagner.  The  different  varieties  just  cited  are  con- 
structed with  pistons  or  slides,  as  the  case  may  be.         t V.  M. ) 

TROMP,  the  name  of  two  famous  Dutch  admirals. 

L  Maxtix  Harpkxtzoon  Tromp  (1597-1653)  was  born 
at  Brielle,  South  Holland,  in  1597.  At  the  age  of  eight 
he  made  a  voyage  to  the  East  Indies  in  a  merchantman, 
but  was  made  prisoner  and  Bpent  Beveral  years  on  board 
an  English  cruiser.  On  making  his  escape  to  Holland  he 
entered  the  navy  in  1624,  and  in  1637  was  made  lieutenant*, 
admiral.  In  February  1639  he  surprised,  off  the  Flemish 
coast  near  Gravelines,  a  large  Spanish  fleet,  which  he  com- 
pletely destroyed,  and  in  the  following  September  he  de- 
feated the  combined  fleets  of  Spain  and  Portugal  off  the 
English  coast — achievements  which  placed  him  in  the  first 
rank  of  Dutch  naval  commanders.  On  the  outbreak  of  war 
with  England  Tromp  appeared  in  the  Downs  in  comman  I 
of  a  large  fleet  and  anchored  off  Dover.  On  the  approach, 
of  Blake  he  weighed  anchor  and  stood  over  towards  France, 
but  suddenly  altered  his  course  and  bore  down  on  the 
English  fleet,  which  was  much  inferior  to  his  in  numbers. 
In  the  engagement  which  followed  (19th  May  1652)  he  had 
rather  tho  worst  of  it  and  drew  off  with  the  loss  of  two  ships. 
In  November  he  again  appeared  in  command  of  eighty 
ships  of  war,  and  a  convoy  of  300  merchantmen,  which  b" 
had  undertaken  to  guard  past  the  English  coast.  Blake 
resolved  to  attack  him,  and,  tho  two  fleets  coming  to  close 
quarters  near  Dungeness  on  the  30th  November,  the 
English,  after  severe  losses,  drew  off  in  the  darkness  and 
anchored  off  Dover,  retiring  next  day  to  tho  Downs,  whilo 
Tromp  anchored  off  Boulogne  till  the  Dutch  merchantmen 
had  all  passed  beyond  danger.  The  statement  that  he 
sailed  up  tho  Channel  with  a  broom  at  his  masthead  in 
token  of  his  ability  to  sweep  the  seas  is  probably  mythical. 
In  the  following  February  (1653),  while  in  charge  of  a  large 
convoy  of  merchantmen,  he  maintained  a  running  fight  with 
the  combined  English  fleets  under  Blake,  Penn,  and  Monk 
off  Portland  to  the  sands  of  Calais,  and,  though  baffling  to 
some  extent  the  purposes  of  the  English,  had  the  worst  of 
the  encounter,  losing  nine  ships  of  war  and  thirty  or  forty 
merchantmen.  On  3d  June  be  fought  an  indecisive  battle 
with  the  English  fleet  under  Dean  in  the  Channel,  but 
the  arrival  of  reinforcements  under  Blake  on  the  following 
day  enabled  the  English  to  turn  the  scale  against  him  and 
he  retired  to  the  Texel  with  the  loss  of  seventeen  ships. 
Greatly  discouraged  by  the  results  of  the  battle,  the  Dutch 
sent  commissioners  to  Cromwell  to  treat  for  peace,  but 
the  proposal  was  so  coldly  received  that  war  was  imme- 
diately renewed,  Tromp  again  appearing  in  the  Channel 
towards  the  end  of  July  1653.  In  the  hotly -contested 
conflict  which  followed  with  tho  English  under  Monk  on 
the  29th  Tromp  was  shot  by  a  musket  bullet  through  the 
heart. '  He  was  buried  with  great  pomp  at  Delft,  where 
thero  is  a  monument  to  his  memory  in  the  old  church. 
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II.  CoEXiLnra  Tkokp  (1629-1691),  the  second  son  of 
the  preceding,  was  born  at  Rotterdam  on  9th  September 
1629.  At  the  age  of  nineteen  he  commanded  a  small 
squadron  charged  to  pursue  the  Algerian  pirates.  In  1652 
and  1653  he  served  in  Van  Galen's  fleet  in  the  Mediter- 
ranean, and  after  the  action  with  the  English  fleet  off 
Leghorn,  13th  March  1653,  in  which  Van  Galen  was  killed, 
Tromp  was  promoted  to  be  rear-admiral.  On  13th  July 
1665  his  squadron  was  by  a  hard  stroke  of  ill  fortune  de- 
feated by  the  English  under  the  duke  of  York.  In  the  fol- 
lowing year  Tromp  served  under  Do  Ruyter,  and  on  account 
of  De  Ruyter's  complaints  of  his  negligence  in  the  action 
of  5th  August  he  was  deprived  of  his  command.  He 
was,  however,  reinstated  in  1 673  by  the  stadtholder  William, 
afterwards  king  of  England,  and  in  tho  actions  of  7th 
and  14th  June,  against  the  allied  fleets  of  England  and 
France,  manifested  a  skill  and  bravery  which  completely 
justified  his  reappointment.  In  1675  he  visited  England, 
when  Charles  IL  created  him  a  baron.  In  the  following 
year  he  was  named  lieutenant-admiral  of  the  United  Pro- 
vinces. He  died  at  Amsterdam,  29th  May  1691,  shortly 
after  he  had  been  appointed  to  the  command  of  a  fleet 
against  France.    Like  his  father  he  was  buried  at  Delft. 

See  H.  de  /.agar,  Ett  Oeslacht  Tromp,  1888. 

TROMSO,  a  town  of  Norway,  capital  of  the  amt  of 
the  same  name  and  an  episcopal  see,  stands  on  the  eastern 
shore  of  a  low  fertile  islet  of  the  same  name  between  Hvaloe 
and  the  mainland,  in  69*  38'  N.  lat  and  18*  55'  E  long.  It 
consists  principally  of  one  wide  street  of  wooden  houses ; 
the  chief  public  buildings' are  the  town-hall,  the  national 
church,  the  Roman  Catholic  church,  and  the  museum, 
which  contains  a  good  zoological  collection.  The  town  has 
a  high  school  and  a  normal  seminary.  The  main  specialty 
of  the  place  is  bears'  akina  and  other  kinds  of  fur.  The 
herring  fishery  of  Tromsd  is  very  productive,  and  the 
activity  of  the  town  is  further  increased  by  the  circum- 
stance that  it  is  the  port  of  call  for  ships  making  for  tho 
seal  fishing  and  walrus  hunting  on  Spitsbergen  and  Nova 
Zembla.  Tromsd  was  founded  in  1794.  The  population, 
which  in  1816  did  not  exceed  300,  was  5409  in  1882. 

TKONDHJEM.    See  Thbondiiji£m. 

TROPIC-BIRD,  so  called  of  Bailors  from  early  times,1 
because,  as  Dampier  (Voyage*,  i.  p.  53)  among  many 
others  testifies,  it  is  "never  seen  far  without  either 
Tropick,"  and  hence,  indulging  a  pretty  fancy,  Linnaeus 
bestowed  on  it  the  generic  term,  continued  by  modern 
writers,  of  Phaetkon,  in  allusion  to  its  attempt  to  follow 
the  path  of  the  sun.'  There  are  certainly  three  well- 
marked  species  of  this  genus,  but  their  respective  geo- 
graphical ranges  have  not  yet  been  definitely  laid  down. 
All  of  them  can  be  easily  known  by  their  totipalmate 
ondition,  in  which  the  four  toes  of  each  foot  are  united 
ly  a  web,  and  by  the  great  length  of  the  two  middle 
tail-quills,  which  project  beyond  the  rest,  bo  aa  to  have 
gained  for  the  birds  the  names  of  "  Rabijunco,"  "Paille- 
tn-queue,"  and  "Prjlstaart"  among  mariners  of  different 
nations.  These  birds  fly  to  a  great  distance  from  land 
and  seem  to  be  attracted  by  ships,  frequently  hovering 
round  or  even  settling  on  the  mast-head. 

The  Yellow-billed  Tropic-bird,  P.  flavirottrU  or  candidut,  appears 
to  have  habitually  the  most  northerly,  as  well,  perhaps,  aa  the 

1  More  recently  sailors  have  taken  to  call  it  "  Boatawaln-bird  "— 
a  name  probably  belonging  to  a  very  different  kind  («/.  Skua). 

*  Occasionally,  perhapa  through  violent  storms,  Tropic -birds 
wander  Tory  tar  from  their  proper  haunts.  In  1700  Leigh,  In  bis  VV. 
IT.  Lanauhir*  (L  pp.  164  195,  Birds,  pL  t,  fig.  t\  described  and 
figured  a  "Tropick  Bird"  found  dead  In  that  county.  Another  is 
ajdd  by  Mr  Lees  (Zoologist,  ser.  2,  p.  2086)  to  have  been  found  dead 
at  Cradley  near  Malvern — apparently  before  1886  (J.  H.  Garner,  jun., 
op.  cit.,  p.  4766) — which,  like  the  last,  would  seem  (W.  H.  Heatsn, 
op.  til.,  p.  6086)  to  have  been  of  tho  species  known  as  P.  aethcreut. 
Neumann  was  told  (R/im,  t  p.  25)  of  Its  supposed  occurrence  at 


widest  range,  visiting  Bermuda  yearly  to  breed  there,  but  also 
occurring  numerously  in  the  southern  Atlantic,  the  Indian,  and  a 
great  part  of  the  Pacific  Ocean.  In  some  islands  of  all  these  three 
it  breeds,  sometimes  on  trees,  which  the  other  species  are  not 
known  to  do,  However,  like  the  rest  of  its  congeners,'  it  lays  but  a 
single  egg,  and  this  is  of  a  pinkish  wnite,  mottled,  spotted,  and 
smeared  with  brownish  purple,  ofton  so  closely  as  to  conceal  the 
ground  colour.  This  is  the  smallest  of  the  group,  and  hardly 
exceeds  in  size  a  large  Pigeon  ;  but  the  spread  of  its  wings  and  its 
long  tail  make  it  appear  more  bulky  than  it  really  is.  Except 
some  black  markings  on  the  face  (common  to  ail  the  species 
known),  a  large  black  patch  partly  covering  the  acapolsrs  and 
wing-coverta,  and  the  black  shafts  of  its  elongated  rectrices,  its 
ground  colour  is  whits,  glossy  as  Batin,  and  often  tinged  with 
roseate.  Its  yellow  bill  readily  distinguishes  it  from  its  larger  con- 
gener P.  adherens,  but  that  has  nearly  all  the  upper  surface  of  tho 
body  and  wings  closely  barred  with  black,  while  the  shafts  of  its 
elongated  rectrices  are  white.  This  species  has  a  range  almost 
equally  wide  aa  the  last;  but  it  does  not  teem  to  occur  in  tho 
western  part  of  the  Indian  Ocean.  The  third  and  largest  spcx'ie*, 
the  Bed -tailed  Tropic-bird,  P.  rubricauda  or  phemieurui,  not  only 
has  a  red  bill,  hat  the  elongated  and  very  attenuated  rectrices  are 
of  a  bright  crimson  red,  and  when  adult  the  whole  body  shows  a 
deep  roseate  tinge.  The  young  are.  beautifully  barred  above  with 
black  arrow  headed  markings.  This  species  has  not  been  known 
to  occur  in  the  Atlantic,  but  is  perhaps  the  most  numerous  in  tho 
Indian  and  Pacific  Oceans,  in  which  last  great  valw 


attached  to  its  tail-feathers  to  be  worked 

That  the  Tropic-birds  form  a  distinct  family,  Phaetkon- 
tidst,  of  the  Steganopodes  (the  Dytporomorpfut  of  Prof. 
Huxley),  was  originally  maintained  by  Brandt,  and  is  now 
generally  admitted,  yet  it  cannot  be  denied  that  they 
differ  a  good  deal  from  the  other  members  of  the  group4 ; 
indeed  Prof.  Mivart  in  the  Zoological  Transactions  (x.  p. 
364)  will  hardly  allow  Fregata  and  Pkaethon  to  be  steg- 
anopodous  at  all ;  and  one  curious  difference  is  shown  by 
the  eggs  of  the  latter,  which  are  in  appearance  so  wholly 
unlike  those  of  the  rest.  The  osteology  of  two  species 
has  been  well  described  and  illustrated  by  Prof.  Alph. 
Milne-Edwards  in  M.  Grandidier's  fine  Oiseaux  de  Mada- 
(pp..  701-704,  pis.  279  281a).  (a.  n.) 

TROPPAU  (Slavonic  Opava),  the  chief  town  of  Austrian 
Silesia,  is  a  busy  commercial  place  on  the  right  bank  of 
the  Oppa,  close  to  the  Prussian  border.  A  well-built  town 
with  extensive  suburbs,  it  has  two  market-places  and  con- 
tains six  churcheu,  an  old  town-house  recently  restored  in 
the  Gothic  style,  and  numerous  educational,  benevolent,  and 
commercial  institutions.  The  site  of  tho  former  fortifica- 
tions is  laid  out  in  pleasant  promenades.  Troppau  manu- 
factures largo  quantities  of  cloth,  especially  for  the  army ; 
and  its  industrial  establishments  include  a  large  sugar- 
refinery  and  manufactories  of  machines  and  stoves.  In 
1880  the  population  was  20,562.  German  is  spoken  in  the 
town  prorwr,  but  a  dialect  of  Polish  prevails  in  the  suburbs, 
Troppau  was  founded  in  the  13th  century  ;  but  almost  its  onlv 
claim  to  historical  mention  is  the  fact  that  in  1820  the  monarch's 
of  Atutria,  Russia,  and  Prussia  met  here  to  deliberate  on  the  tend- 
encies of  the  Neapolitan  revolution.  This  congress  of  Troppau, 
however,  left  nearly  the  whole  matter  to  be  considered  and  decided 
at  Loibach.  _  The  former  principality  of  Troppau  is  now  divided  be- 
tween Austria  and  Prussia,  the  latter  holding  the  lion's  share. 
•  TROTZENDORFF,  or  Tbockiwbi'ius,  Valentin 
Friedland  (1490-1556),  called  Trotzendorff  from  his 
birthplace,  near  Gorlitz,  in  Prussian  Silesia,  was  born  on 
14th  February  1490,  of  parents  so  poor  that  they  could 
not  keep  him  at  school.  The  boy  taught  himself  to  read 
and  write  while  herding  cattle;  he  mado  paper  from  birch 
bark,  and  ink  from  soot.  When  difficulties  were  overcome 
and  he  was  seut  for  education  to  Gorlitz,  his  mother's  last 


Heligoland,  and  CoL  Legge  (B.  Ceylon,  p.  1174)  mentions  one  taken 
in  India  170  miles  from  the  sea.  The  case  cited  by  MM.  Degland  and 
Oerba  (Ornith.  Suroplenne,  U.  p.  868)  seems  to  be  thst  of  sn  Albatros. 

»  A  fourth  species,  P.  indieat,  has  been  described  from  ths  Oulf  of 
Oman,  but  doubt  is  expressed  as  to  Its  ralidity  (</.  Legge,  vi  supra, 
pp.  1178,  1174). 

4  SulidtB  (Oaswrr),  Pcleeanidm  (Pelican),  Plotidm  (8xaxi-&uu);, 
Phalacrocoracid*  ( Cormorant),  and  Prtyatidm  (Faioan-BlBfi). 
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words  were  "stick  to  the  school,  dear  son."  The  words 
determined  his  career :  he  refused  all  ecclesiastical  promo- 
tion, and  lived  and  died  a  schoolmaster.  He  became  a 
distinguished  Btudent,  learned  Ciceronian  Latin  from  Peter 
Mosellanus  and  Greek  from  Richard  Croke,  and  after 
graduation  was  appointed  assistant  master  in  the  Bchool 
at  Gorlitz.  There  he  also  taught  the  rector  and  other 
teachers.  When  Luther  began  bis  attack  on  indulgences, 
Trotzendorff  resigned  his  position  and  went  to  study  under 
Luther  and  MeUnchthon,  supporting  himself  by  private 
tuition.  Thence  he  was  called  to  be  a  master  in  the 
school  at  Goldberg  in  Silesia,  and  in  1524  became  rector. 
There  he  remained  three  years,  when  he  was  sent  to  Lieg- 
nitz.  He  returned  to  Goldberg  in  1531  and  began  that 
career  which  has  made  him  the  typical  German  school- 
master of  the  Reformation  period.  His  system  of  educa- 
tion and  discipline  speedily  attracted  attention.  He  made 
his  best  elder  scholars  the  teachers  of  the  younger  classes, 
and  insisted  that  the  way  to  learn  was  to  teach.  He 
organized  the  school  in  such  a  way  that  the  wholo  ordi- 
nary discipline  was  in  the  hands  of  the  boyB  themselves. 
Every  month  a  "consul,"  twelve  "senators,"  and  two 
"  censors  "  were  chosen  from  the  pupils,  and  over  all  Trot- 
zendorff ruled  as  "  dictator  perpetuus."  One  hour  a  day 
was  spent  in  going  over  the  lessons  of  the  previous  day. 
The  lessons  were  repeatedly  recalled  by  examinations, 
which  were  conducted  on  the  plan  of  academical  disputa- 
tions. Every  week  each  pupil  had  to  write  two  "  exercitia 
styli,"  one  in  prose  and  the  other  in  verse,  and  Trotzendorff 
took  pains  to  see  that  the  subject  of  each  exercise  was 
something  interesting.  The  fame  of  the  Goldberg  school 
extended  over  all  Protestant  Germany,  and  a  large  number 
of  the  more  famous  men  of  the  following  generation  were 
taaght  by  Trotzendorff.    He  died  on  20th  April  1556. 

See  Herrmann,  MtrkwUrdige  Lebensgtschichle  tines  berOhmtea 
Schulmans,  V.  F.  Trohxndorfs,  1727  ;  Frosch,  V.  F.  Trottenderff, 
Reklor  zu  Goldberg,  1818 ;  Pinzger,  V.  F.  Trotzendorff  (with  the 
Goldberg  portrait,  and  a  complete  list  of  bin  writings),  1825  ; 
Koehler,  V.  F.  Trotsendorff,  tin  biographiteher  Vertuch,  1848. 
Tli cm  biographies  appear  to  tako  all  their  facta  from  a  funeral  or 
memorial  oration  delivered  by  Balthasar.  Rhau  in  the  university  of 
Wittenberg  on  15th  August  1564,  and  published  in  an  edition  of 
Trotzendorff '»  Rosarium,  1685. 

TROUBADOURS.  See  Provencal  Literature,  vol. 
xx.'  p.  873,  and  France,  vol.  ix.  p.  646. 

TROUGHTON,  Edward  (1753-1835),  instrument 
maker,  was  born  in  the  parish  of  Corney  in  Cumberland 
in  October  1753.  He  joined  his  elder  brother  John  in 
carrying  on  the  business  of  mathematical  instrument  makers 
in  Fleet  Street,  London,  and  continued  it  alone  after  his 
brother's  death,  until  he  in  1826  took  W.  Simms  as  a 
partner.    He  died  in  London  on  12th  June  1835. 

Troughton  was  very  successful  in  improving  the  mechanical  part 
of  moat  nautical,  geodetic,  and  astronomical  instruments.  He  was 
completely  colour-blind,  which  prevented  him  from  attempting  ex- 
periments in  optics.  The  first  modern  transit  circle  (Bee  Rokmhr) 
was  constructed  by  him  in  1806  for  Groombridge ;  but  Troughton 
waa  dLr&tisGcd  with  this  form  of  instrument,  which  a  few  years 
afterwards  was  brought  to  great  perfection  by  Reichexbach  and 
Kepsold  (qq.v.),  and  designed  the  mural  circle  in  its  place.  The 
first  instrument  of  this  kind  was  erected  at  Greenwich  in  1812,  and 
ten  or  twelve  others  were  subsequently  constructed  for  other  obser- 
vatories ;  but  they  were  ultimately  superseded  by  Troughton's  earlier 
design,  the  transit  circle,  by  which  tne  two  coordinates  of  an  object 
cam  be  determined  simultaneously.  He  also  .made  transit  Instru- 
ments, eqnatorials,  to. ;  but  his  failure  to  construct  an  equatorial 
mounting  of  large  dimensions,  and  the  consequent  lawsuit  with 
Sir  James  South,  embittered  the  last  years  of  bis  life. 

TROUT.   See  Salmoiud*;  alsoAwGUNO,  vol.  il  p.  41. 

TROUVILLE,  a  fashionable  seaside  town  of  France, 
chef-lien  of  the  department  of  Calvados,  and  a  port  of  the 
English  Channel,  is  situated  at  the  mouth  of  the  river 
Tcraques,  on  the  right  bank,  136  miles  west-north-west  of 
Paris  and  34  north-east  of  Caen  by  rail.  The  climate  is 
mild,  and  the  neighbourhood  well  wooded  ;  there  are  villas 


in  all  styles  of  architecture,  a  casino,  and  vast  stretches  of 
sand  where  the  visitors  (15,000  in  1881)  bathe  and  walk. 
With  Havre,  which  lies  on  the  other  side  of  thfl  estuary  of 
the  Seine,  8  or  10  miles  off,  there  is  continual  steamer  com- 
munication. In  1886  the  population  was  5750  (commune 
6300).  Deanville,  on  the  left  bank  of  the  Touques,  opposite 
Trouville,  is  remarkable  for  its  casino,  terrace,  and  fine 
mansions,  but>  except  during  the  race-week  in  August,  is 
comparatively  deserted.  In  1886  its  population  was  2100 
(commune  2220).  In  1866  a  dock,  985  feet  in  length 
by  262  in  breadth,  with  24  feet  of  depth  at  high  water, - 
was  constructed  between  Trouville  and  Deauville ;  in 
1882  292  vessels  (54,391  tons)  entered  and  283  (53,510 
tons)  cleared. 

TROVER,  or  trover  and  conversion,  the  name  of  a  form 
of  action  in  English  law  no  longer  in  use,  corresponding  to 
the  modern  action  of  conversion.  It  was  brought  for 
damages  for  tho  detention  of  a  chattel,  and  differed  from 
detinue  in  that  the  latter  was  brought  for  the  return  of  the 
chattel  itself.  The  name  trover  is  due  to  the  action  having 
been  based  on  the  fictitious  averment  in  the  plaintiff's  de-. 
claration  that  he  had  lost  the  goods  and  that  tho  defendant 
had  found  them.  The  necessity  for  this  fictitious  aver- 
ment was  taken  away  by  the  Common  Law  Procedure 
Act,  1852.  An  action  of  trover  lay  (as  an  action  of  con- 
version still  lies)  in  every  case  where  the  defendant  was  in 
possession  of  a  chattel  of  the  plaintiff  and  refused  to  de- 
liver it  up  on  request,  Buch  refusal  being  prima  facie 
evidence  of  conversion.  The  damages  recoverable  are 
usually  the  value  of  the  chattel  converted.  In  an  action 
for  detention  of  a  chattel  (the  representative  of  the  old 
action  of  detinue),  the  plaintiff  may  havo  judgment  and 
execution  by  writ  of  delivery  for  the  chattel  itself  or  for  its 
value  at  his  option.  An  action  for  conversion  or  detention 
must  be  brought  within  Hix  years.  The  corresponding 
action  in  Scotch  law  is  the  action  of  spuilzie.  It  must  ba 
brought  within  threo  years  in  order  to  entitle  the  pursuer 
to  violent  profits,  otherwise  it  prescribes  in  forty  years.' 

TROWBRIDGE,  an  ancient  town  of  Wilts,  England, 
is  situated  on  tho  river  Merc  or  Biss,  a  feeder  of  the  Avon, 
and  on  a  branch  of  the  Great  Western  Railway,  33  milca 
north-west  of  Salisbury  and  97J  west  of  London.  The 
parish  church  of  St  James  is  an  ancient  stone  structuro  in 
tho  Gothic  style,  with  a  west  square  tower,  surmounted  by 
a  spire  159  feet  in  height,  and  a  baptistery  (1885).  Thu 
site  of  tho  ancient  castle  was  at  the  mound  called  CourthL*!, 
but  all  traces  of  it  have  long  disappeared,  it  having  bee  n 
demolished  before  the  reign  of  Henry  VIII.  Among  the 
charitable  institutions  arc  tho  Edward  and  Yerbury  alms- 
houses (1698),  the  old  men's  almshouses,  and  the  cottage 
hospital  (1886).  There  are  a  market  house  and  a  town 
hall.  Public  gardens  4  acres  in  extent  were  opened  in 
1884.  A  water  company  (incorporated  in  1873)  supplies 
the  town  with  water  from  the  chalk  hills  in  the  neigh- 
bourhood of  Biss,  The  principal  industry  is  the  manu- 
facture of  kerseymere  and  of  broad  and  other  woollen 
cloths,  established  as  early  as  tho  reign  of  Henry  VIII. 
The  town  is  governed  by  a  local  board  of  health  of  twenty- 
one  members.  The  population  of  the  urban  sanitary  dis- 
trict (area  2080  acres)  in  1871  was  11,508,  and  in  1881 
it  was  11,040. 

The  town  was  defended  is  behalf  of  Matilda  against  Stephen  by 
Humphrey  de  Bohun.  By  Leland  it  is  called  Throughbridge  or 
Thoroughbridge,  Anciently  it  was  a  royal  manor  forming  part  of 
the  duchy  of  Lancaster,  having  been  granted  by  the  crown  to  John 
of  Gaunt    Afterwards  it  reverted  to  the  cruwn  and  was  given  by 


Henry  VIII.  in  the  28th  year  of  bJ^t^to  Slr 


It  again  lspstd  to  the  crown  under  Elizabeth,  and  in  the  24th  year 
of  her  reign  was  assigned  to  Edward,  earl  of  Hertford.  By  mar- 
riage it  passed  to  the  Rutland  family,  who,  however,  eventually 
•old  it  It  formerly  gave  the  title  of  baron  to  the  Seymour  family. 
The  poet  Crabb.  was  rector  of  the  parish  from  1814  to  1832. 
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TROT.    See  Teoad. 

TROY,  a  city  of  the  United  States,  county  seat  of 
Rensselaer* county,  New  York,  is  situated  in  42*  44'  N. 
lat  and  73*  41'  W.  long.,  upon  the  east  bank  of  the 
Hudson  river,  at  the  head  of  tide  water.  It  is  nearly 
north  of  New  York  City  (147  miles)  and  somewhat  north 
of  west  from  Boston  (136  miles).  The  city,  which  has  a 
length  of  about  4  miles,  with  an  averago  breadth  of  1 
mile,  is  built  mainly  upon  a  level  terrace  slightly  elevated 
above  the  river,  but  of  lata  years  the  residence  portion 
has  extended  up  the  hills  (rising  to  400  feet)  which  limit 
this  plain  on  the  east.  It  is  in  the  main  regularly  laid  out, 
and  is  traversed  by  street  railways.  Troy  is  situated  at 
what  is  practically  the  terminus  of  the  Erie  Canal,  con- 
necting the  Hudson  river  (here  navigable  for  vessels  of  8 
to  10  feet  draught)  with  Lake  Erie,  and  of  the  Champlain 
Canal.  It  has  threo  railroads,  by  which  it  is  connected 
with  New  York  on  the  south,  Buffalo  on  the  west,  and  also 
with  the  east  and  north.  The  principal  industries,  which 
in  1880  gave  employment  to  22,434  persons,  are  metal- 
working,  especially  in  iron  and  steel,  and  the  making  of 
stoves  and  linen  goods.  The  value  of  the  products  was 
326,497,163.  The  city  is  the  seat  of  the  Rensselaer 
Polytechnic  Institute,  which  was  for  many  years  the  lead- 
ing engineering  school  of  the  United  States,  and  still 
maintains  a  high  reputation.  The  population,  which  in 
1810  was  only  3895,  had  in  1830  risen  to  11,556,  and 
by  1880  to  56,747  (27,154  males  and  29,593  females,  the 
excess  of  the  latter  being  explained  by  the  large  number 
of  women  employed  as  factory  operatives).  The  propor- 
tion of  foreign  born  (16,938)  was  large. 

The  city  was  founded  in  1787  by  tho  Dutch,  under  tha  name  of 
Vanderhoyden,  »nd  two  years  later  the  present  name  was  adopted. 
In  1794  it  waa  incorporated  &3  a  village,  and  in  1816  it  received  a 
city  charter.  The  opening  of  the  Erie  and  tho  Champlain  Canals 
in  1823  insured  ita  prosperity  and  rapid  growth. 

TROY,  Jzxs  Francois  de  (1679-1752),  a  French 
painter,  highly  endowed  by  nature,  was  born  at  Paris  in 
1679.  He  received  his  first  lessons  from  his  father,  him- 
self a  skilful  portrait-painter,  who  afterwards  sent  his  son 
to  Italy.  There  his  amusements  occupied  him  fully  as 
much  as  his  studies ;  but  his  ability  was  such  that  on  his 
return  he  was  at  once  made  an  official  of  the  Academy 
and  obtained  a  large  number  of  orders  for  tho  decoration 
of  public  and  private  buildings,  executing  at  tho  same 
time  a  quantity  of  easel  pictures  of  very  unequal  merit. 
Amongst  the  most  considerable  of  bis  works  are  thirty- 
six  compositions  painted  for  the  hotel  of  De  Live  (1729), 
and  a  series  of  tho  story  of  Esther,  designed  for  the 
Gobelins  whilst  Do  Troy  was  director  of  the  school  of 
France  at  Jtome  (1738-51), — a  post  which  he  resigned  in 
a  fit  of  irritation  at  court  neglect.  He  did  not  expect 
to  be  taken  at  his  word,  but  found  himself  forced  to 
return  to  France,  and  was  making  ready  to  leave  when 
he  died  suddenly  (24th  January  1752)  of  an  attack  on 
the  lungs. 

His  desire  to  make  a  figure  in  the  world  led  him  to  neglect  hia 
more  serious  duties  and  injured  his  professional  reputation.  The 
life-size  painting  (Louvre)  of  tho  First  Chapter  of  tho  Order  of  the 
Holy  Ghost  held  by  Henry  IV.,  in  tha  church  of  the  Grands 
Augustins,  is  one  of  hi*  most  complete  performances,  and  hi* 
dramatic  composition,  the  Plague  at  Marseilles,  is  widely  known 
through  the  excellent  engraving  of  Thorn  Basin.  The  Cochins,  father 
and  eon,  Feasard,  Galimard,  Bauvarlet,  Heriasat,  and  the  painters 
Boucher  and  Psxroccl  have  engraved  and  etched  the  works  of 
De  Troy. 

TROY,  West.    See  West  Tboy. 

TROYES,  a  town  of  France,  formerly  the  capital  of 
Champagne,  and  now  chef-lieu  of  the  department  of  Aube, 
and  an  episcopal  see,  is  104  miles  south-east  of  Paris  by 
the  railway  to  Belfort,  at  the  junction  of  the  line  from 
Orleans  to  Chalons.    Several  arms  of  tho  Seine  and  also 


the  Haute-Scine  Canal  run  through  the  town.  The  cathedral 
of  St  Peter  and  St  Paul,  the  building  of  which  lasted  from 
1206  till  the  16th  century,  still  wants  tho  south  tower. 
The  choir,  the  end  chapels,  and  the  sacristry  were  restored 
in  1849-1866.  The  16th-century  facade,  with  mutilated 
bas-reliefs  and  statues,  is  surmounted  by  the  tower  of  St 
Peter  (230  feet).  Tho  choir,  one  of  the  most  beautiful  in 
France,' belongs  to  the  13th  century,  as  does  also  its. re- 
markable glass.  The  treasury  contains  gospels  of  the 
11th  and  12th  centuries,  precious  stones  brought  from  the 
East  at  the  time  of  the  crusades,  and  ancient  and  beautiful 
lace.  The  unfinished  church  of  St  Urban,  begun  in  1262 
at  -the  expense  of  Urban  IV.,  is  a  charming  specimen  of 
the  best  period  of  Gothio  architecture,  tho  side  portals 
being  remarkably  light  and  delicate.  The  church  of  St 
Madeleine,  built  at  the  beginning  of  the  12th  century, 
enlarged  in  tho  16th,  and  recently  restored,  contains  a  rich 
rood-screen  by  Jean  de  Gualde  (1 508}.  In  1 420  the  treaty 
of  Troyes  was  signed  In  the  church  of  St  John,  where 
Henry  Y.  of  England  and  Catherine  of  France  were  sub- 
sequently married.  The  church  of  St  Remy,  with  a 
Romanesquo  tower,  tho  churches  of  St  Nirier  and  St 
Nicholas,  both  of  the  16th  century,  and  that  of  St  Pantaloon, 
of  the  16th  and  17th,  should  also  bo  noticed.  There  arc 
some  curious  fireplaces  in  the  town  hall  (17th  century), 
and  the  municipal  archives  contain  the  correspondence  of 
tho  dukes  of  Lorraine  and  Guise.  The  bid  abbey  of  St. 
Loup  is  occupied  by  tho  library  (80,000  volumes  and  2720 
manuscripts)  and  a  museum  containing  numerous  collec- 
tions ;  that  relating  to  natural  history  is  rich  in  ornithology 
and  entomology,  and  has  many  aerolites.  Most  of  the  old 
houses  of  Troyes  are  of  wood,  but  some  of  stone  of  the 
16th  century  are  remarkable  for  their  beautiful  and 
original  architecture.  Tho  chief  industry  of  Troyes  and 
the  surrounding  district  is  tho  manufacture  of  cotton  and 
woollen  hosiery,  which  is  woven  almost  entirely  by  hand, 
and  is  exported  to  America  and  Switzerland.  One-fourth 
of  the  population  live  by  subsidiary  industries.  There  arc 
14  cotton  mills  with  10,000  spindles,  bleaching,  dressing, 
and  dye  works,  workshops  for  making  looms,  needle  factories, 
iron  and  copper  foundries,  8  flour  mills,  and  nursery  and 
market  gardens.  A  trade  is  carried  on  in  pork  and  cheese. 
A  few  miles  from  the  town  stands  tho  curious  church  of 
St  Andrew  (16th  century),  with  a  remarkable  portal  The 
population  in  1886  was  46,972  (46.0G7  in  1881). 

At  tho  beginning  of  the  Koman  period  Troyes  {Auffualcbona) 
was  tho  principal  settlement  of  the  Tricassi.  It  was  christianized 
in  the  3rd  century,  and  its  bishop  St  Loup  (426- 479)  founded 
renowned  schools,  and  averted  tho  fury  of  Attila.  In  484  Troyes 
passed  into  the  hands  of  Clovis,  and  belonged  sometimes  to  Neuitril, 
sometimes  to  Austrasia,  till  all  Gaul  was  united  under  Charles  Martcl. 
In  878  Pope  John  VIIL  presided  at  a  council  in  Troyes.  The 
town  was  fired  and  sacked  by  the  Saracens  in  720,  and  by  the 
Normans  in  8S9  and  005.  In  1229  Theobald  IV.,  besieged  in  his 
capital,  was  delivered  by  king  Louis  IX.,  and  in  1230  he  granted 
the  inhabitants  a  municipal  charter.  From  this  time  the  fairs  of 
Troyes  became  celebrated.  During  the  captivity  of  King  John  in 
England,  Troyes  resisted  all  attacks,  and  after  Agincourt  took  the 
pjsrt  of  the  Burgundians.  In  1417  tho  rule  of  Queen  l*al«au  of 
Bavaria  was  established  in  Troyes,  where  in  1418  the  parlemcnt  of 
Paris  met;  and  on  21st  May  1420  Henry  V.  of  England,  Charles 
VI.  of  France,  Isabcau,  and  Philip  of  Burgundy  signed  the  famous 
treaty  of  Troyes.  On  9th  July  1429  tho  town  capitulated  to  Joan 
of  Arc  In  the  16th  century  Protestantism  made  rapid  progress, 
but  in  1562  the  Huguenots  were  forced  to  retire  to  Bar-sur-Seine  ; 
after  the  massacre  of  St  Bartholomew  in  Paris,  the  Calvinista  in  th-* 
prisons  of  Troyes  met  the  same  fate.  In  1577  the  inhabitants 
joined  the  League,  and  only  opened  their  gates  to  Henry  IV.  in 
1594.  In  1787  tho  parlemcnt  of  Paris  again  met  here.  In  1814 
both  the  allied  and  tho  imperial  armies  occupied  Troyes  ;  and  ill 
1870  the  town  waa  occupied  by  the  Germans. 

TROYES,  Chbestibn  de.  See  Christikx  de  Tkoyis, 
and  Romance,  vol.  xx.  p.  645. 

TRUCE  OF  GOD.  The  orderly  administration  of 
justice  and  the  universal  peace,  which  the  Roman  empire 
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established  from  the  Euphrates  to  the  Atlantic,  did  not 
long  survive  the  inroads  of  the  Teutonic  tribes  who  in 
western  Europe  divided  the  inheritance  of  the  Latin  world. 
All  the  early  Teutonic  codes,  being  based,  however  remotely, 
on  the  right  of  private  war  and  private  vengeance,  might 
discourage,  but  were  powerless  to  abolish,  the  instinct 
which  impels  the  members  of  half-civilized  communities 
to  avenge  their  own  wrongs.  Hence  the  pax  Romana 
died  with  the  empire ;  nor  could  the  splendid  organization 
of  Charlemagne  do  more  than  effect  a  very  partial  resusci- 
tation of  it.  Throughout  the  9th  and  10th  centuries,  as 
the  life- benefices  of  the  later  Carolingian  kings  became 
gradually  transformed  into  hereditary  fiefs,  the  insecurity 
of  life  and  property  grew  greater ;  for  there  was  no  central 
power  to  curb  the  injustice  of  the  petty  dukes  and  counts 
who  warred  and  pillaged  at  their  will.  At  this  moment, 
when  western  Europe  threatened  to  sink  back  into  the 
chaos  from  which  it  had  been  won  by  Rome,  the  church 
came  forward  to  arrest  the  process  of  its  dissolution. 
Speaking  at  first  in  her  own  interest  and  in  that  of  the 
poor,  whose  great  protector  she  claimed  to  be,  she  decreed 
a  special  peace  for  the  unarmed  clerk  and  the  industrious 
husbandman.  The  council  of  Charroux  in  Poitou  led 
the  way  in  989.  With  the  opening  of  the  next  century 
the  movement  spread  over  Aquitaine  and  the  rest  of 
'  'ranee.  Everywhere  the  bishops  set  themselves  to  exact 
from  the  whole  diocese,  noble  and  simple  alike,  a  novel 
oath  to  abstain  from  violence  and  to  respect  the  sanctity 
of  churches.  William  V.  of  Aquitaine,  the  most  powerful 
lord  of  southern  France,  lent  his  influence  to  the  cause  at 
the  councils  of  Limoges  (994)  and  Poitiers  (999).  The  latter 
council  prescribed  the  methods  by  which  all  who  violated 
their  solemn  engagement  should  be  punished.  The  times, 
however,  were  hardly  ripe  for  the  inauguration  of  an  era 
of  peace.  Gerard  of  Soissons,  perhaps,  was  not  the  only 
bishop  who  eyed  this  dream  of  universal  harmony  askance, 
as  tending  to  encroach  on  the  king's  prerogative  (see 
Bouquet,  x.  201) ;  and,  on  the  whole,  it  may  bo  said  that 
tho  "Peace  of  God"  was  at  best  but  a  somewhat  ineffectual 
protection  to  churches,  priests,  and  labourers.  If  there 
was  any  hope  of  restraining  the  mutual  feuds  of  the  barons 
it  must  be  by  other  means.  And  here  the  church  again,  re- 
cognizing the  impossibility  of  absolutely  stopping  all  feudal 
■warfare,  endeavoured  to  limit  it  This  limitation  of  the 
right  of  perpetual  warfare,  reduced  to  writing,  sanctioned 
by  an  oath,  and  confirmed  by  the  decrees  of  councils, 
assumed  the  name  of  the  "  Truce  of  G6d  "  (treva  or  treuga 
Dei).  The  truce  of  God  seems  to  have  been  first  estab- 
lished at  the  synod  of  Tuluges,  near  Perpignan  in  Roussil- 
lon,  on  16th  Hay  1027.  In  accordance  with  its  decrees 
all  warfare  was  to  be  suspended  from  noon  on  Saturday 
till  prime  on  Monday ;  and  the  peace  of  God  was  perman- 
ently extended  to  all  monks,  clerks,  bishops,  and  churches. 
Like  the  pax  ecclesise,  this  laudable  example  wa3  soon  fol- 
lowed elsewhere.  About  1041  it  extended  itself  over 
Aquitaine  and  all  France;  in  1042  the  council  of  Caen, 
under  the  sanction  of  Duke  William,  established  it  in 
Normandy — a  country  in  which,  according  to  a  contempo- 
rary writer  (Rodolph  Glaber,  v.  1),  it  was  not  at  first 
accepted.  By  this  time  its  terms  had  been  much,  enlarged ; 
and  we  may  perhaps  take  the  provisions  of  a  second  Bynod 
at  Tuluges  (1041)  as  representing  its  normal  form.  Ac- 
cording to  this  synod  the  treuga  Dei  was  to  last  from  the 
Wednesday  evening  to  the  Monday  morning  in  every 
week,  from  the  beginning  of  Advent  to  the  octave  of  the 
Epiphany,  from  the  beginning  of  Lent  till  the  octave  of 
Pentecost,  for  the  feasts  of  the  Holy  Cross,  the  three  great 
feasts  of  the  Virgin,  and  those  of  tho  twelve  apostles  and 
a  few  other  saints.  More  usually  the  interval  between 
tlie  Epiphany  octave  and  Lent  and  that  from  Easter  to 


Rogations  were  left  subject  to  the  weekly  truce  only. 
Thus  from  being  a  mere  local  institution  it  spread  rapidly 
over  all  France,  and  seems  to  have  crossed  into  Germany, 
Italy,  Spain,  and  England.  It  had  also  its  special  courts 
and  methods  of  procedure.  Excommunication  and  banish- 
ment for  seven  or  thirty  years  were  its  penalties.  Before 
long  both  the  pax  ecclesim  and  the  treuga  Dei  were  sanc- 
tioned by  the  holy  see.  Special  clauses  were  added  to 
protect  pilgrims,  women,  merchants,  monks,  and  clerks; 
while  tho  cattle  and  agricultural  implements  of  the  peasant 
—his  ox,  horse,  plough,  and  even  his  olive-trees — were 
covered  by  the  egis  of  the  church.  The  first  clause  of 
the  council  of  Clermont  (1095),  at  which  Urban  II.  preached 
tho  first  crusade,  proclaimed  the  weekly  truce  for  all 
Christendom,  and  perhaps  enjoined  it  in  its  most  extended 
form,  adding  also  a  clause  by  which  the  oath  was  to  be 
renewed  every  three  years  by  all  men  above  the  age  of 
twelve,  whether  noble,  burgess,  villain,  or  serf.1  The  same 
council  seems  to  have  accorded  safety  to  all  who  took  re- 
fuge at  a  wayside  cross  (cap.  29)  or  at  the  plough  (homines  ad 
earrucas  fugientes).  The  truce  of  God  was  most  powerful 
in  the  12th  century,  during  which  period  it  was  sanctioned 
both  by  local  and  papal  councils,  such  as  that  held  at 
Rheims  by  Calixtus  II.  in  1 1 1 9,  and  the  Late  ran  councils  of 
1 139  and  1 179.  With  the  13th  century  its  influence  began 
to  decline,  as  the  poWer  of  the  king  gradually  led  to  the 
substitution  of  the  king's  peace  for  that  of  the  church. 

For  an  exhaustive  account  of  the  whole  question,  see  M.  Semi- 
ebon 'a  book,  to  which  the  above  article  is  largely  indebted. 

TRUCK  SYSTEM  See  Labour,  vol.  xiv.  p.  172,  and 
Wades. 

TRUFFLE,  the  name  of  several  different  species  of  sub- 
terranean fungi  which  are  used  as  food.  The  species  sold 
in '  English  markets  is  Tuber  eestivum ;  the  commonest 
species  of  French  markets  is  T.  melanosporum,  and  of 
Italian  the  garlic -scented  T.  magnatum.  Of  the  three, 
the  English  species  is  the  least  excellent,  and  the  French 
is  possibly  the  best.  The  truffle  used  for  Pcrigord  pie 
(pdic  de  foie  gras)  is  T.  melanosporum.  When,  however, 
the  stock  of  T.  melanosporum  happens  to  be  deficient,  some 
manufacturers  use  inferior  species  of  Tuber,  such  &3  the 
worthless  or  dangerous  Ckaromyces  meandri/ormis.  Even 
the  rank  and  offensive  Scleroderma  vulgare  (one  of  the  puff- 
ball  series  of  fungi)  is  sometimes  used  for  stuffing  turkeys, 
sausages,  <fcc.  Indeed,  good  truffles,  and  then  only  T.  asti- 
vum,  are  seldom  seeu  in  English  markets.  The  tasto  of  T. 
melanosporum  can  be  detected  in  Pcrigord  pie  of  good 
quality.  True  and  false  truffles  can  easily  be  distinguished 
under  the  microscope. 

Tuber  ststivum,  the  English  truffle,  is  roundish  in  shape,  covered 
with  coarse  polygonal  warts,  black  in  colour  outside  and  brownish 
and  veined  with  white  within  ;  its  average  size  is  about  that  of  a 
small  apple.  It  grows  from  July  till  autumn  or  winter,  and  pre- 
fers beech,  oak,  and  birch  woods  on  argillaceous  or  calcareous  soil, 
and  has  sometime*  been  observed  in  pine  woods.  It  grows  gregari- 
ously, often  in  company  with  T^brumale  and  (in  France  ana  Italy) 
T.  melanosporum,  and  sometimes  appears  in  French  markets  with 
these  two  species,  as  well  as  with  T.  mesenterieum.  The  odour  of 
T.  mstivum  is  very  strong  and  penetrating  ;  it  is  generally  esteemed 
powerfully  fragrant,  and  its  taste  is  considered  agreeable.  Its  prico 
in  England  is  two  or  three  shillings  a  pound.  The  common  French 
truffle,  T.  melanosporum,  is  a  winter  species.  The  tubers  are 
globose,  bright  brown  or  black  in  colour,  and  rough  with  polygonal 
warts  ;  the  mature  flesh  is  blackish  grey,  marbled  within  with  white 
veins.  It  is  gathered  in  autumn  ana  winter  in  beech  and  oak 
woods,  and  is  frequently  seen  in  Italian  markets,  where  it  is  i 
time*  sold  for  12*  6d.  a  pound.  The  odour  of  T.  mtl 
is  very  pleasant,  especially  when  the  tubers  are  young,  then ' 
what  resembling  that  of  the  strawberry ;  with  Ago  the  smell  gets 
very  potent,  but  is  never  considered  really  unpleasant  The  com 
mon  Italian  truffle,  T.  magnatum,  is  pallid  ochreous  or  brownish 
buff  in  colour,  smooth  or  minutely  papillose,  irregularly  globose, 
and  lobed  ;  the  interior  is  a  very  pale  brownish  liver  colour  veined 

1  Labbe's  Concilia,-  xx.  816  ;  with  which  cf.  Semichon,  Li  Paiz  si 
la  Trtts  d»  LHsv,  Paris,  1869,  p.  125, 
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with  white.  It  grow*  toward*  the  end  of  autumn  in  plantations 
of  willows,  poplars,  and  oaks,  on  clayey  soil  Sometime*  it  ocean 
in  open  cultivated  field*.  The  odour  of  the  mature  fungus  i*  very 
potent,  and  is  like  strong  garlic,  onion,  or  decaying  cheese.  T. 
brumale,  referred  to  above,  grow*  in  Britain.  It  U  a  winter  truffle, 
and  is  found  chiefly  under  oaka  and  abele  trees  from  October  to 
December.  It  is  black  in  colour,  globose,  more  or  less  regular 
in  shape,  and  is  covered  with  aharp  polygonal  warts ;  the  mature 
flenh  is  blackish  grey  marbled  with  white  vein*.  The  odour  is  very 
strong  and  lasts  a  long  time  ;  the  taste  is  generally  esteemed  agree- 
able. Charomt/cu  mtandrifonaii,  which  occurs  in  Britain,  is  some- 
times sold  for  T.  maqnatum,  the  colour  of  the  flesh  of  both  specie* 
being  somewhat  similar.  Scleroderma  vulgare,  the  "false  truffle," 
is  extremely  common  on  the  surface  of  the  ground  in  woods,  and 
is  gathered  by  Italians  and  Frenchmen  in  Epping  Forest  for  the 
inferior  dining-rooms  of  London  where  Continental  dishes  are 
served.  It  is  a  worthless,  offensive,  and  possibly  dangerous  fungus. 
A  true  summer  truffle,  T.  maenUrieum,  found  in  oak  and  birch 
woods  on  calcareous  clay  soil,  is  frequently  eaten  on  the  Continent. 
It  is  esteemed  equal  to  T.  mstivum.  It  probably  grows  in  Britain. 
Another  edible  specie*,  T.  macrosporum,  also  grows  in  Britain, 
in  clayey  place*  under  young  beeches  and  oaks,  on  the  borders  of 
streams  and  roads,  and  sometimes  in  fields  ;  more  rarely  it  grows 
in  plantations  of  willow  and  poplar.  It  has  a  strong  scent  of 
onions  or  garlic.  Terfaia  lean  it,  a  famous  truffle  of  Italy,  Algeria, 
Sirdinia,  Ac.,  resembles  externally  a  potato.  It  grows  in  March, 
April,  and  May.  Some  persona  eat  it  in  a  raw  state,  sliced,  and 
dipped  in  oil  or  egg.  It  is  not  scented,  and  its  taste  is  generally 
considered  insipid  or  soapy.  Sometime*  an  ally  of  the  puff-balls, 
aad  therefore  (like  Scleroderma)  not  a  true  trufflo,  MelanoyasUr 
varitgaliu,  is  eateu  in  England  and  France,  It  ha*  been,  and 
possibly  still  it,  occasionally  sold  in  England  under  the  name  of 
"red  truffle."  It  is  a  small  ochrcous  brown  species  with  a  strong 
aromatic  and  pleasant  odour  of  bitter  almonds.  When  the  plant 
is  eaten  raw  the  taste  is  sweet  and  sugary,  but  when  cooked  it  is 
hardly  agreeable.  The  odour  belonging  to  many  truffles  is  so 
potent  that  their  places  of  growth  can  be  readily  detected  by  the 
odour  exhaled  from  the  ground.  Squirrels,  hogs,  and  other  animal* 
commonly  dig  up  truffles  and  devour  them,  ana  pigs  nod  dog*  have 
long  been  trained  to  point  out  the  places  where  they  grow.  Pig* 
will  always  eat  truffles  and  dogs  will  do  so  occasionally  ;  it  is  there- 
fore u%ual  to  give  tho  trained  pi-qj  or  dog  a  small  piece  of  cheese  or 
some  little  regard  each  lirai«  it  ii  amvessful.  Truffles  are  repro- 
duced by  spores,  bodies  which  serve  the  same  purpose  as  seeds  in 
flow-ring  piants  ;  in  true  trurJUs  the  spores  are  borne  in  transparent 
asu  or  saT%  from  four  to  fight  spores  in  each  mcus.    The  a«:i  are 


lief  European  tniff!r«.  F.nU 
rrtirum;  »,  7".  brnmaU ;  s.  T.  ■«<■.'«  TMpim  n  ;  i,  1 
natum  ;  6,  C*arowy«j  mta-uiri/.mui ,  7,  .Sclfrwfei 
ttr  varkealus. 


Spnrri  of  tin  ehief  European  trufflm.     F.nUr^.t  500  <<<aiitttr>s.    1,  Tuber 
a-rtirum;  »,  7\  ttriwult ;  s.  r.  w'avupinii;  i,  T.  mm*trrltun;  i,  T.  r>aj- 

krma  ru//ir«;  8,  iltlautg*,. 


embedded  in  vast  numbers  in  tho  flesh  of  the  truffle.  In  false 
truffles  the  spores  are  free  and  are  borne  on  minute  spicules  or 
supports.  The  *|>oreB  of  tho  chief  Europ&an  truffles,  true  and  false, 
enlarged  five  hundred  diameters,  are  shown  in  the  accompanying 
illustration.  Many  referencca  to  truffles  occur  in  classical  authors. 
The  truffle  Elaphomncts  turicgaius  was  till  quite  recent  times  used, 
under  the  name  of  Hart's  nut  or  Lycopeidou  nut,  on  account  of  it* 
supposed  aphrodisiac  qualities. 

TRUMBULL,  the  surname  of  more  than  one  individual 
of  note  in  the  literature,  art,  and  politics  of  America. 

1.  Benjamin  Trumbull  was  born  at  Hebron,  Connecti- 
cut, on  19th  December  1735,  and  died  at  North  Haven, 
Connecticut,  on  2d  February  1820.  He  graduated  at  Yale 
in  1759,  and  entered  the  ministry.  His  literary  work  was 
considerable,  the  most  important  being  the  standard  His- 
tory of  Connecticut  to  1761. 

2.  John  Trumbull  was  born  at  Waterbury,  Connecti- 
cut, on  24th  April  1750,  and  died  at  Detroit,  Michigan, 
on  12th  May  1831.  He  graduated  at  Yale  in  1767,  and 
became  a  lawyer  and  author  of  high  reputation.    His  best 


work  is  HPFuujat,  a  Hndibrastic  poem,  intended  to  e-crve 
the  Whig  side  in  the  American  Revolution. 

3.  John  Trumbull,  son  of  the  following,  was  born  at 
Lebanon,  Connecticut,  on  6th  June  1756,  and  died  at  New 
York  City,  on  10th  November  1843.  He  graduated  at 
Harvard  in  1773,  studied  (tainting  with  Benjamin  West  in 
London,  and  left  at  his  death  a  number  of  historical  works. 
The  earlier  of  these  are  the  better ;  the  later  and  larger 
were  painted  for  the  capitol  at  Washington. 

4.  Jonathan  Trumbull  was  born  at  Lebanon,  Con- 
necticut, on  10th  June  1710,  and  died  at  the  same  place 
on  17th  August  1785.  Ho  graduated  at  Harvard  in  1727, 
and  became  a  lawyer  and  colonial  politician.  His  place 
in  American  history  was  gained  as  governor  of  Connecticut 
from  1769  until  1783,  through  the  whole  period  of  the 
American  Revolution.  He  was  a  trusted  supporter  and 
confidential  adviser  of  Washington,  who  was  accustomed 
to  speak  of  him  as  "  brother  Jonathan,"  and  the  term  has 
since  passed  into  popular  use  as  equivalent  to  the  people 
of  the  United  States. 

5.  Jonathan  Trumbull,  son  of  the  preceding,  was  born 
at  Lebanon,  Connecticut,  on  26th  March  1740,  and  died 
at  the  same  place  on  7th  August  1809.  He  graduated 
at  Harvard  in  1759,  and  served  as  member  of  congress, 
1789-95  (being  speaker  of  tho  house  of  representatives  dur- 
ing the  last  two  years  of  his  term),  as  United  States  senator, 
1795-96,  and  as  governor  of  Connecticut,  1798-1809. 

TRUMPET,  a  musical  instrument,  consisting  of  a  Jong, 
narrow  brass  tube,  cylindrical  for  tho  greater  part  of  its 
length:  the  fusiform  development  which  terminates  in  the 
bell  or  opening  of  the  lower  end  only  begins  at  a  point 
that  varies  from  a  third  to  a  fourth  of  tho  total  length 
from  that  extremity.  Tho  air  inside  is  set  in  vibration 
by  the  lips  (which  act  as  true  reeds)  applied  to  tho  edges 
of  a  basin-like  mouthpiece  fitted  to  the  upper  part  of  tho 
instrument.  Tho  material  has  nothing  to  do  with  the 
production  of  that  brilliant  quality  of  tone  by  which  the 
trumpet  is  so  easily  distinguished  from  every  other  mouth- 
piece instrument :  the  difference  is  partly  due  to  the  dis- 
tinct form  given  to  the  basin  of  the  mouthpiece,  but  prin- 
cipally to  the  proportions  of  the  column  of  air  determined 
by  the  conical  or  cylindrical  form  of  its  envelope. 

The  possibility  of  producing  sonorous  disturbance  of  a 
mass  of  air  through  a  mouthpiece,  or  more  simply  through 
the  orifice  of  the  tube,  has  been  known  from  a  very  early 
period, — a  shell  l>ored  at  its  extremity,  or  a  horn  with 
the  point  removed,  being  without  doubt  the  most  ancient 
instrument  for  producing  sound.  Nearly  all  the  narions 
of  antiquity  had  mouthpiece  instruments ;  but  the  greater 
number  of  these,  though  grouped  under  the  general  de- 
signation of  trumpets,  have  only  a  very  distant  relationship 
to  the  modern  instrument  The  Romans  bad  four  such 
instruments, — the  tuba,  buecina,  comu,  and  fituus.  The 
tuba,  represented  in  the  bas-reliefs  of  the  triumphal  arch  of 
Titus,  was  a  kind  of  straight  bronze  clarion,  with  a  conical 
column  of  air.  It  is  ordinarily  designated  the  Roman  trum- 
pet, and  was  about  39  inches  long ;  its  compass  should  not 
go  beyond  the  first  six  proper  notes  of  tho  harmonic  sca^c. 
The  Roman  tuba  and  the  Greek  salpinx  are  supposed  to  bo 
one  and  the  same  instrument.  The  buccina  was  also  of 
bronze,  with  a  tube  measuring  fully  1 1  feet  in  length.  The 
tube  is  only  slightly  conical,  and  the  quality  of  tone  bears  a 
striking  resemblance  to  that  of  the  bass  trombone  in  G  ; 
tho  proper  tones  for  har-  ^  —  j  __r^— »  »  ~T~T~ 
monies  were  those  bud-  ^  I  J  ^  f~~^  1  1  — 
joined.1   The  cornu  was     3  * 

often  made  of  a  bullock's  horn,  but  bronze  was  also  employed, 

1  Th*  difficulty  of  producing  the  fundamental  or  first  proper  not* 
Increases  with  the  length  and  narrowness  of  the  tube.  .The  propor- 
tions of  tb*  boccica  render  the  production  of  this  note  vtrV  difficult. 
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as  in  a  specimen  in  the  British  Museum.  This  instrument 
measured  4  feet  6  inches  in  length,  and  the  scale  was 

that  herewith  shown.  The 
:  Roman  cornu  was  probably 
like  the  Greek  keraa.  The 
three  preceding  instruments  were  used  in  giving  signals 
to  the  infantry.  The  cavalry  calls  were  given  with  the 
lituus,  a  specimen  of  which  exists  in  the  museum  of  the 
Vatican,  found  in  1827  in  a  tomb  at  Cerveteri  (Cere). 
The  tube  is  cylindrical  for  the  greater  part  of  its  length,  its 
conical  development  beginning  only  at  the  lower  end, 
where  the  instrument  begins  to  curve.  The  lituus  easily 
produces  the  accompanying 
proper  notes ;  its  quality  of  -y 
tone  is  like  that  of  a  trumpet  w 
in  G.  In  Ireland  and  Denmark  numerous  mouthpiece 
instruments  in  bronze  have  been  found,  sixteen  different 
specimens  being  preserved  in  the  museum  of  the  Royal 
Irish  Academy  at  Dublin,  and  six  (of  which  facsimiles 
exist  in  South  Kensington  Museum)  in  the  museum  at 
Copenhagen.  But  none  of  these  have  the  proportions  of 
a  trumpet ;  all,  by  the  conical  development  of  the  tube  as 
well  as  by  the  curved  form,  recall  their  first  model,  the 
horn,  successive  transformations  of  which  have  given  rise 
to  the  clarion  and  the  numerous  family  of  bugles. 

We  have  no  precise  information  as  to  the  form  which 
the  lituus,  the  ancestor  of  the  modern  trumpet,  assumed 
during  the  Middle  Ages.  A  miniature  in  the  Bible 1  pre- 
sented in  850  to  Charles  the  Bald  places  the  lituus  in 
the  hands  of  one  of  the  companions  of  King  David,  but 
we  are  not -warranted  in  concluding  from  this  that  the 
instrument  was  in  use  in  the  9th  century.  The 
of  the  trumpet  with  its  present 
proportions  of  tube  and  form  of  bell  seems  to  belong  to 
the  15th  century.  Fra  Angelico  (d.  1^35)  has  painted 
angels  with  trumpets  having  either  straight  or  zigzag 
tubes,  the  shortest  being  about  5  feet  long.  The  perfect 
representation  of  the  details,  the  exactness  of  the  propor- 
tions, the  natural  pose  of  the  angel  players,  suggest  that 
the  artist  painted  the  instruments  from  real  models. 

The  credit  of  having  bent  the  tube  of  the  trumpet  in 
three  parallel  branches,  thus  creating  its  modern  form, 
has  usually  been  claimed  for  a  Frenchman  named  Mauri n 
(1498-1515).    But  the  transformation  was  really  made  in 
Italy  about  the  middle  of  the  15th  century,  as  is  proved 
by  the  bas-reliefs  of  Luca  della  Robbia  intended  to  orna- 
ment the  organ  chamber  of  the  cathedral  of  Florence  (see 
voL  xx.  p.  686) ;  there  a  trumpet  having  the  tube  bent 
back  as  just  described  is  very  distinctly  figured.  From 
the  beginning  of  the  16th  century  we  have  numerous 
sources  of  information.    Virdung*  cites  three  kinds  of 
mouthpiece  instruments — the  fdttrumet,  the  darcto,  and 
the  thurner  horn ;  unfortunately  he  does  not  mention  their 
distinctive  characters,  and  it  is  impossible  to  make  them 
oat  by  examination  of  his  engravings.     Probably  the 
felttrumet  and  the  clarota  closely  resembled  "each  other; 
but  the  compass  of  the  former,  destined  for  military  sig- 
nals, hardly  went  beyond  the  8th  proper  tone,  while  the 
latter,  reserved  for  high  parts,  was  like  the  clarino  (see 
below).     The  thurner  horn  was  probably  a  kind  of 
clarino  or  clarion  used  by  watchmen  on  the  towers.  The 
trummet  and  the  j&ger  trommet  are  the  only  two  mouth- 
piece instruments  of  the  trumpet  kind  cited  by  Prsetorius.3 
The  first  was  tuned  in  D  at  £he  chamber  pitch  or  "  karri - 
merton,"  but  with  the  help  of  a  shank  it  could  be  put 
in  C,  the  equivalent  of  the  "chorton"  D,  the  two  differ- 
about  a  tone.    Sometimes  the  trummet  was  lowered 

1  In  the  Bibllotheqoe  National*  at  Paris. 

*  Mmica  gttvttdU  uiuf  aungnogen,  Basel,  1011. 

*  Oryanoyraphia,  Waifeabuttel,  1619. 
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to  B  and  even  Bb.  The  jager  trommet,  or  "  trompette  de 
class e,"  was  composed  of  a  tube  bent  several  times  in 
circles,  like  the  posthorn,  to  make  use  of  a  comparison 
employed  by  Pratorius  himself.  His  drawing  does  not 
make  it  clear  whether  the  column  of  air  was  like  that  of 
the  trumpet ;  there  is  therefore  somo  doubt  as  to  the  true 
character  of  the  instrument.  The  same  author  further 
cites  a  wooden  trumpet  (holiem  trommet),  which  is  no 
other  than  the  Swiss  alpen-horn  or  Norwegian  luur. 
Mersenne's*  information  is  not  very  instructive;  but  he 
gives  a  description  of  the  sourdine,  a  kind  of  mute  or 
damper  introduced  into  the  bell,  already  employed  in  his 
tjme,  and  still  made  use  of  to  weaken  the  sound  The 
shape  of  the  trumpet,  as  seen  in  the  bas-reliefs  of  Luca 
della  Robbia,  was  retained  for  more  than  three  hundred 
years :  the  first  alterations  destined  to  revolutionise  the 
whole  technique  of  the  instrument  were  made  about  the 
middle  of  the  18th  century.  Notwithstanding  the  im- 
perfections of  the  trumpet  during  this  long  period,  the 
performers  upon  it  acquired  an  astonishing  dexterity. 
The  usual  scale  of  the  typical  trumpet,  that  in  D,  is 

 „  jr  r  ? 
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Prsstorius  exceeds  the  limits  of  this  compass  in  the  higher  range, 
for  he  says  a  good  trumpeter  could  produce  the  subjoined  notes. 

t»  p  *p  £  rt  """  ' 


This  opinion  is  shared  by  Bach,  who, 
a  trumpet  solo  which  ends  the 


in 

cantata  "Der  Himmel  Ucht, 
to  the  twentieth  of  these 


wrote  ur 


considerable  s  compass  could  not  be  reached  by  one  instrumentalist : 
the  trumpet  part  bad  therefore  to  be  divided,  and  each  division 
was  designated  by  a  special  name.*  The  fundamental  or  first 
proper  note  was  called  Jlatlergrob,  tho  second  grobstimm*,  the 
third  /auttiimnu,  the  fourth  mitUlstimtitf.  The  part  that  was 
culled  principal  went  from  the  fifth  to  the  tenth  of  these  tones. 
The  higher  region,  which  had  received  the  name  of  "clarino,"  was 
again  divided  into  two  part* :  the  first  began  at  the  eighth  proper 
tone  and  mounted  up  towart «  the  extreme  high  limit  of  the  com- 
pass, according  to  the  skill  of  Ahe  executant ;  tne  second,  beginning 
st  the  sixth  proper  tone,  rarely  went  beyond  the  twelfth.  Each  of 
these  parts  was  confided  to  a  special  trumpeter,  who  executed  it  by 
using  a  larger  or  a  smaller  mouthpiece. 

Flaying  the  clarino  differed  essentially  trom  playing  the  military 
trumpet,  which  corresponded  in  compass  to  that  called  principal. 
Compelled  to  employ  very  small  mouthpieces  to  facilitate  the  emis- 
sion of  very  high  sounds,  clarino  players  could  not  fail  to  alter  the 
tone  of  the  instrument,  and  instead  of  getting  the  brilliant  and 
energetic  quality  of  tone  of  the  mean  register  they  were  only 
able  to  produce  more  or  leas  doubtful  notes  without  power  and 
splendour.  Apart  from  this  inconvenience,  the  clarino  presented 
numerous  deviations  from  just  intonation.  Hence  the  players  of 
that  time  failed  to  obviate  the  bad  effects  inevitably  resulting  from 
the  natural  imperfection  of  the  harmonic  scale  of  the  trumpet 
in  that  extreme  part  of  its  compass ;  in  the  execution,  for  instance, 
of  the  works  of  Bacb,  where  the  trumpet  should  give  sometimes 
- 9  •  m  ,  and  -a  ju— ,  the  instrumentalist  could  only  com- 
&y~  t-=  »°m«-  mand  the  eleventh  proper  tone,  which 

«T   times  tr  is  neither  the  one  nor  the  other  of  theso. 

Further,  the  thirteenth  proper  tone,  for  which  ■  a  f  is  written, 
is  really  too  flat,  and  it  is  absolutely  im-  fjj  ■  1  possible  to 
remedy  this  defect,  since  it  entirely  depends  i7  upon  the 

laws  of  resonance  affecting  columns  of  air. 

Since  the  abandonment  of  the  clarino  (about  the  middle  of  tne 
18th  century)  our  orchestras  have  been  enriched  with  .trumpets 
that  permit  the  execution  of  the  old  clarino  parts,  not  only  with 
perfect  justness  of  Intonation,  but  with  a  quality  of  tone  that  is 
not  deficient  in  character  when  compared  with  the  mean  register 
of  the  old  principal  instrument  The  introduction  of  the  clarinet 
or  little  clarino  is  one  of  the  causes  which  led  to  the  abandonment 
of  the  older  instrument  and  may  explain  <he  preference  given  by 
the  composers  of  that  epoch  to  the  mean  register  of  the  trumpet 
The  clarino  having  disappeared  before  Mozart's  day,  he,  had  to 
change  the  trumpet  parts  of  Handel  and  Bach  to  allow  of  their 
execution  by  the  performers  of  his  own  time.  It  was  now  that 
brooks  began  to  be  frequently  used.  Trumpets  were  made  in  F 
instead  of  in  D,  furnished  with  a  series  of  shanks  of  increasing 
length  for  the  tonalities  of  £,  Eb,  0,  Dp,  C,  B,  Bb,  and  sometime* 
even  A. 


ll.ir 


CixiverstUe,  Paris,  1636. 


»  D«r  ncA  ullul  injormirende  Muticut,  Amrsburv.  1762,  by  Lotter. 
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The  first  attempt*  to  extend  the  limited  resources  of  the  instru- 
ment in  ita  new  employment  axoao  out  of  Hamper*  idea  of  lowering 
the  harmonic  sound*  by  introducing  the  hand  into  the  belL  But, 
Instead  of  fixing  the  ahanks  between  the  montbpiece  and  the  upper 
extremity,  they  were  adapted  to  the  body  of  the  instrument  iuolf 
by  a  double  slide,  upon  the  two  branches  of  which  tube*  were  in- 
serted beat  in  the  form  of  s  circle  and  gradually  lengthened  as 
required.  This  modified  instrument  became  known  a*  the  "in- 
rention  horn."  This  system  was  applied  to  the  trumpet  by 
Michel  .Woegel  (born  at  Rastatt  in  1748),  whose  "invention 
trumpet"  had  a  grant  success,  notwithstanding  the  unavoidable 
imperfection  of  a  too  great  disparity  in  quality  of  tone  between  the 
open  and  the  closed  sounds.  The  idea  of  applying  the  trombone 
slide  to  the  trumpet  is  obvious.  The  alido  trumpet  is  mentioned 
by  T.  ft  Altcnburg,'  who  compares  it,  and  with  reason,  to  the  alto 
trombone  ;  and  there  ar*  grounds  for  identifying  it  with  the 
"tromba  da  tirarsi"  employed  by  J.  8.  Bach  in  some  of  hi*  com- 
position*. The  slide  trumpet  is  atill  used  in  England  in  a  some- 
what modified  form.  About  1760,  KoHwl,  a  Kusaian  musician, 
applied  a  key  to  the  horn,  and  soon  afterwards  the  trumpet  re- 
ceived a  similar  addition.  By  opening  this  key,  which  is  placed 
near  the  bell,  the  instrument  wa*  raised  a  diatonic  semitone,  and 
by  correcting  error*  of  intonation  by  tho  pressure  of  the  lips  in 
the  mouthpiece  the  following  diatonic  succession  was  obtained. 

This  invention  was  improved 
in  1801  by  Weidinger.  trum- 
peter to  the  imperial  court 
at  Vienna,  who  increased  tho  number  of  keys  and  thus  mads  the 
trumpet  chromatic  thoughout  ita  seals.  The 
instrument  shown  in  the  accompanying  figure 
is  in  O ;  the  keys  are  five  in  number,  and  as 
they  open  one  after  another  or  in  combination 
it  is  possible  to  connect  the  second  proper  tone 
with  the  third  by  chromatic  steps,  and  thus 
produce  the  following  succession.    The  number 

vjy  ■  was  ap- 

gaps  between  the  extreme  sounds  of  the  interval 
of  a  fifth  ;  and  a  like  result  was  arrived  at  more 
easily  for  the  intervals  of  the  fourth,  the  msjor 
third,  4c,  furnished  by  the  proper  tones  of  3,  4, 
S,  Ac  But,  though  the  keyed  trumpet  was  a 
notable  improvement  on  the  invention  trumpet, 
the  sounds  obtained  by  means  of  the  lateral  open- 
ings of  the  tube  did  not  posses*  the  qualities 
which  distinguish  sounds  caused  by  the  reson- 
ance of  the  ur  column  vibrating  in  it*  entirety. 
But  iu  1815  Stolzel  made  a  genuine  chromatic 
trumpet  by  the  invention  of  the  veotils  or 
piston ;  for  this  ingenious  mechanism,  aee 
Too v  bonk.  Ths  simple  trumpet  is  now  no 
longer  employed  except  in  cavalry  regiments.  *****  trumpet. 
It  is  usually  in  Ej>.  The  baas  trumpet  in  K?,  which  is  an  octave 
lower,  is  sometimes,  but  rarely,  need.  Trumpets  with  pistons  are 
generally  constructed  in  P,  with  crook*  in  £  and  E^.  In  Ger- 
many trumpets  in  the  high  B|»  with  a  crook  in  A  are  very  often 
used  in  tho  orchestra.  They  are  easier  for  cornet  a  piston  players 
than  the  trumpet  in  P.  The  present  writcrliaa  recently  constructed 
for  the  concerts  of  the  Conservatoire  at  Brussels  trumpets  in  the 
high  D,  an  octave  above  the  old  trumpet  in  the  same  ley.  They 
permit  the  execution  of  the  high  trumpet  part*  of  Handel  and  J.  S. 
Bach.  The  bass  trumpet  with  pistons  used  for  Wagner's  tetra'ogv 
is  in  K'-»,  in  unison  with  tho  ordinary  trumpet  with  crooks  ci  D 
and  C  ;  but,  when  constructed  so  as  to  allow  of  the  production  of 
the  second  proper  tone  as  written  by  this  master,  this  instrument 
belongs  rather  to  the  trombone*  than  to  the  trumpets.     (V.  M.) 

TRUMPET,  Speaiino  and  Hearing.  Tho  speaking 
trumpet,  though  somo  instrument  of  the  kind  appears  to 
have  been  in  earlier  use  in  more  than  one  part  of  tho 
world,  is  connected  in  its  modern  form  with  the  name  of 
Athanasius  Kircher  and  that  of  Sir  Samuel  Morland,  who 
in  1670  proposed  to  tho  Royal  Society  of  London  the  ques- 
tion of  tho  beat  form  for  a  speaking  trumpet.  Lambert,  in 
tho  Berlin  Memoir*  for  1763,  seems  to  have  been  the  first  to 
give  a  theory  of  the  action  of  this  instrument,  based  on  an 
altogether  imaginary  analogy  with  the  behaviour  of  light 
In  this  theory,  which  is  still  commonly  put  forward,  it  is 
assumed  that  Bound,  like  light,  can  be  propagated  in  rays. 
This,  however,  is  possible  only  when  the  aperture  through 

'  Vertuck  timer  Aulritung  sur  htroitdi •  mutiMaliscJm  Trumpeter- 
und  Pauktr-Kurut.  Halle,  1796. 


which  tho  wave-disturbance  passes  into  frco  air  is  large 
compared  with  the  wave-length.  If  tho  fusiform  mouth 
of  the  speaking  trumpet  were  half  a  mile  or  so  in  radius, 
Lambert's  theory  might  give  an  approximation  to  the 
truth.  But  with  trumpets  whose  aperture  is  only  a  foot 
in  diameter  at  most  the  problem  is  one  of  diffraction ; 
and  it  has  not  yet  been  seriously  studied  from  this  point 
of  view. 

In  the  case  of  tho  hearing  trumpet,  the  disturbance  is 
propagated  along  the  converging  tube  much  in  the  same 
way  as  tho  tide-wave  is  propagated  up  tho  estuary  of  a 
tidal  river. 

Until  tho  theory  has  been  rigorously  worked  out  the 
only  safe  course  to  adopt  in  manufacturing  either  class  of 
instruments  is  to  be  guided  by  tho  result*  of  varied  trials. 

The  theoretical  foundations  of  the  subject  will  be  found 
in  Lord  Rayleigh's  Sound  and  in  Sir  G.  Airy'a  Tides  and 
Waves,  respectively.  In  speaking  and  hearing  trumpets 
alike  all  reverberation  of  tho  instrument  should  be  avoided 
by  making  it  thick  and  of  the  least  elastic  materials,  and 
by  covering  it  externally  with  cloth. . 

TRUMPETER,  or  Tkumpet-Bikd,  tho  literal  rendering 
in  1747,  by  the  anonymous  English  translator  of  De 
la  Condamine's  travels  in  South  America  (p.  87),  of  that 
writer's  "  Oiseau  trompette  "  ( Mem.  de  PAcad.  de*  Science*, 
1745,  p.  473),  which  he  says  was  called  "Trompetero" 
by  the  Spaniards  of  Maynas  on  the  upper  Amazons,  from 
tho  peculiar  sound  it  utters.  He  added  that  it  was  the 
"Agami "  of  the  inhabitants  of  Para  and  Cayenne,1  wherein 
he  was  not  wholly  accurate,  since  those  birds  are  specifically 
distinct,  though,  as  they  are  genetically  united,  tho  state- 
ment may  pass.  But  he  was  also  wrong,  as  had  been 
Barrere  (France  EqvincxiaU,  p.  132)  in  1741,  in  identify- 
ing the  "Agami"  with  the  "Macucagua"  of  Marcgrave, 
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White- winged  trumpeter  (Ptophia  leueoptera).    After  Mitchell 

for  that  is  a  Tiwajtou  (q.v.) ;  and  both  still  more  wrongly 
accounted  for  the  origin  of  the  peculiar  sound  just  men- 
tioned, whereby  Barrere  was  soon  after  led  (Omith.  Spec. 
Novum,  pp.  62,  63)  to  apply  to  the  bird  the  generic  and 
vulgar  names  of  Ptophia  and  "Petteuse,"  tho  former  of 
which,  being  unfortunately  adopted  by  Linnieus,  has  ever 
since  been  used,  though  in  1766  and  1767  Pallas  (Miscd- 
lanea,  p.  67,  and  Spicilegia,  iv.  p.  6),  and  in  1768  Vosmaer 
(Deter,  du  Trompette  Americain,  p.  5),  showed  that  tho 

1  Not  to  be  confounded  with  the  "Heron  Agami"  of  Buffos 
(Oiteaux,  vil.  p.  882),  which  is  tbs  Ardta  agami  of  other  writers. 
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notion  it  conveys  is  erroneous.    Among  English  writers  I 
the  name  "Trumpeter"  was  carried  on  by  Latham  and 
others  so  as  to  be  generally  accepted,  though  an  author 
juay  occasionally  be  found  willing  to  resort  to  the  native 
"Agami,"  which  is  that  almost  always  used  by  the  French. 

Messrs  Sclater  and  Salvin  in  their  Nomenclator  (p.  HI)  admit 
8  specie*  of  Trutu pot- Birds— (1)  the  original  Ptophia  crepitant  of 
Guuna ;  (2)  P.  nayensit  of  eastern  Ecuador  (which  is  very  likely 
tho  original  "Oiwau  troropette"  of  De  la  Condamine) ;  (3)  P. 
oehrvpUra  from  the  right  bank  of  the  Rio  Negro  ;  (4)  P.  Uucoptera 
from  the  right  bank  of  tho  upper  Amazons  ;  (6)  P.  viridit  from  the 
right  bank  of  tho  Madeira  ;  and  (6)  P.  obtcuro  from  the  right  bank 
of  the  lower  Amazons  near  Para.  And  they  have  remarked  in  the 
Zoological  Proceeding*  (1887,  p.  892)  on  the  carious  fact  that  the 
range  of  the  several  species  appears  to  be  separated  by  rivers,  a 
statement  confirmed  by  Mr  Wallace  (Qtojr.  Distr.  Animals,  ii.  p. 
358) ;  and  in  connexion  therewith  it  may  be  observed  that  these  birds 
have  ahort  wings  and  seldom  Oy,  but  run,  though  with  a  peculiar 
gait,  very  quickly.  A  seventh  species,  P.  cantatriss,  from  Bolivia,  has 
since  been  indicated  by  Prof.  W.  Blaaius  (Journ./.  Ornith.,  1884, 
pp.  203-210),  who  hss  given  a  monographic  summary  of  the  whole 
group  very  worthy  of  attention.  The  chief  distinctions  between 
the  species  lie  in  colour  and  size,  and  it  will  be  h.ore  enough  to 
describe  briefly  the  best  known  of  them,  P.  crepitant.  ThU  is 
about  tho  size  of  a  large  barndoor  Fowl ;  but  its  neck  and  legs  are 
longer,  so  that  it  is  a  toller  bird.  The  bead  and  neck  are  clothed 
with  short  velvety  feathers  ;  the  whole  plumage  U  black,  except 
that  on  the  lower  front  of  the  neck  the  feathers  are  tipped  with 
gulden  green,  changing  according  to  the  light  into  violet,  and  that 
a  patch  of  dull  rusty  brown  extends  across  the  middle  of  the  back 
and  wing-covorts,  passing  into  ash-colour  lower  down,  where  tbey 
bang  over  and  conceal  the  toil.  The  legs  are  bright  pea-green. 
The  habits  of  this  bird  are  very  wonderful,  and  it  is  much  to  be 
wished  that  fuller  accounts  of  them  had  appeared.  The  curious 
sound  it  utters,  noticed  by  the  earliest  observers,  has  been  already 
mentioned,  and  by  them  also  was  its  singularly  social  disposition 
towards  man  described  ;  but  the  information  supplied  to  Buflon 
(Oiaeaux,  iv.  pp.  498-501)  by  Manoncour  and  De  la  Borde,  which 
has  been  repeated  in  many  works,  is  still  the  best  we  have  of  the 
curious  way  in  which  it  becomes  semi -domes  tie*  ted  by  the  Indians 
•nd  colonists  and  shows  strong  affection  for  its  owners  as  well  as 
for  their  living  property- poultry  or  sheep— though  in  this  re- 
claimed  condition  it  seems  never  to  breed.'  Indeed  nothing  can 
be  positively  asserted  as  to  its  mode  of  nidincation  ;  but  its  eggs, 
according  to  Mr  K.  Bartlett,  are  of  a  creamy  white,  rather  round, 
and  about  the  size  of  Bantams'.  Waterloo  in  hi*  Wanderings 
(Second  Journey,  chap.  iii. )  speaks  of  falling  in  with  flocks  of  200 
or  300  "  Waracabaa,  as  he  called  them,  in  Demerara,  but  added 
nothing  to  our  knowledge  of  the  species ;  while  the  contributions 
of  Trail  (Mem.  rVtrn.  Society,  v.  pp.  623-532)  and  Dr  Hancock 
(Afar.  Aai  History,  ser.  2,  ii  pp.  490-492)  as  regards  its  habits  only 
touch  upon  them  in  captivity. 

To  the  Trumpeters  must  undoubtedly  be  accorded  the 
rank  of  a  distinct  Family,  Ptophiidte ;  but  like  so  many 
other  South-American  birds  they  seem  to  be  the  less 
specialized  descendants  of  an  ancient  generalized  group 
—perhaps  the  common  ancestors  of  the  Raliidm  and 
Gruidtt — and  they  are  therefore  rightly  placed  in  Prof. 
Huxley's  Geranomorphs}  The  structure  of  tho  syrinx  is 
stated  by  Trail  (ut  tupra)  to  be  quite  unique;  but  his 
description  of  it  is  unsatisfactory,  and  he  clearly  had  not 
an  adult  male  to  dissect  or  he  would  have  hardly  failed 
to  notice  the  curious  arrangement  of  the  trachea  in  that 
sex  made  known  by  Hancock  (ut  tupra).  This,  though 
different  from  that  described  in  any  Crash  (?.*.),  sug- 
gests an  early  form  of  tho  structure  which  in  some  of  the 
Gruidm  is  so  marvellously  developed,  for  in  Ptophia  the 
windpipe  runs  down  the  breast  and  belly  immediately 
under  the  skin  to  within  about  an  inch  of  the  anus,  whenco 
it  returns  in  a  similar  way  to  the  front  of  the  sternum,  and 
then  enters  the  thorax.  Analogous  instances  of  this  forma- 
tion occur  in  several  other  groups  of  birds  not  at  all 

1  In  connexion  herewith  msj  be  mentioned  the' singular  story  told 
by  Montagu  (Orn,  Diet.,  Soppl.  Art  "Grosbeak,  White-winged"),  on 
the  authority  of  the  then  Lord  Stanley,  afterwards  president  of  the 
Zoological  Society,  of  one  of  these  birds,  which,  hsvlog  apparently 
escaped  from  confinement,  formed  the  habit  of  attending  a  poultry- 
yard.  On  the  occasion  of  a  pack  Of  hounds  running  tb  rough  the  yard, 
the  Trumpeter  joined  and  kept  up  with  them  for  nearly  three  miles  I 

*  Cf.  Parker,  Trans.  Zod.  Soe.,  x.  p.  502  sq. 


allied  to  the  Ptophiidm.  The  skeleton  and  some  of  the 
detached  bones  aro  figured  in  Ey ton's  Ottcol.  Avium  (pis. 
xxix.  and  5  k).  (a.  w.} 

TRURO,  a  city,  municipal  borough,  and  port  of  Corn- 
wall,. England,  is  situated  on  a  kind  of  peninsula  formed 
by  the  river*  Allen  and  Kenwyn,  which  below  the  town 
unite  with  a  branch  of  Falmouth  harbour  called  Truro 
creek  or  river.  Truro  is  300  miles  south-west  of  Ixmdoa 
by  the  Great  Western  Railway,  and  1 1  north  of  Talmouth, 
to  which  there  is  a  branch  line.  The  town  is  regularly 
built,  chiefly  of  granite,  with  spacious  streets,  through  the 
principal  of  which  there  Aowb  a  stream  of  water.  Tho  new" 
cathedral  of  St  Mary  by  Mr  Pearson,  R.A.,  one  of  the  most 
important  modern  ecclesiastical  buildings  in  England,  is  a 
fine  example  of  Early  English  at  its  best  period.  The  old 
south  aisle  of  tho  church  previously  existing  is  ingeniously 
incorporated  in  the  new  edifice.  The  secular  buildings 
include  the  town-hall  and  market-house  in  the  Italian  style 
(1846),  the  corn  exchange,  the  theatre,  the  public  rooms, 
the  music-hall,  and  the  county  library  (1792).  There  is 
also  a  theological  library,  presented  by  Bishop  Phillpotts  in 
1856  and  largely  augmented  by  a  bequest  of  books  in  1883. 
Among  the  educational  and  benevolent  institutions  are  the 
grammar-school  (founded  by  a  member  of  the  Borlasc 
family,  and  having  two  exhibitions  at  Exeter  College, 
Oxford),  the  cathedral  divinity  schools,  the  Wesleyan 
middle  schools,  tho  literary  institution,  the  royal  Cornwall 
infirmary,  the  dispensary,  and  a  hospital  for  ten  widows. 
There  is  sufficient  depth  of  water  in  the  channel  of  Truro 
creek  to  permit  vessels  of  70  tons  burden  to  come  up  to 
the  town  quay.  The  principal  imports  are  coal  from  Wales 
and  timber  from  Norway,  and  the  exports  consist  of  tin, 
iron  ores,  lead,  and  zinc,  from  the  mines  in  the  neighbour 
hood.  The  population  of  the  municipal  borough  (area 
1171  acres)  in  1871  was  11,049,  and  10,619  in  1881. 

Truro  is  one  of  the  oldest  towns  in  England.  It  is  the  seat  of 
the  stannary  and  other  courts  connected  with  the  duchy  of  Corn- 
wall (see  Cornwall,  vol.  vi  p.  427).  It  was  one  of  the  ancient 
privileged  tin  coinage  towns.  Anciently  it  was  -called  Tueura, 
Treura,  and  Truruburgh.  It  was  a  borough  by  prescription,  but 
was  incorporated  by  Reginald,  earl  of  Cornwall  In  the  12th  cen- 
tury it  belonged  to  Richard  de  Lucy.  In  a  charter  of  Henry  VII. 
it  U  called  the  "  villc  de  Teuro."  The  government  was  vested  in 
a  mayor  and  burgesses  by  Elizabeth,  who  gave  the  corporation  juris- 
diction over  the  port  of  Falmouth,  the  port  dues  of  that  town  being 
collected  by  them  until  its  incorporation  by  Charles  IL  Norden, 
writing  of  Truro  in  1574,  says,  "there  is  not  a  towne  in  the  west 
part  of  the  shire  more  commendable  for  neatness  of  buyldinges,  nor 
more  discommendable  for  the  pride  of  the  people."  In  1642  Sir 
Ralph  Hopton  levied  hero  a  large  body  of  men  for  the  king.  By 
the  Municipal  Act  Truro  was  divided  into  two  wards,  and  is  governed 
by  a  mayor,  six  aldermen,  snd  eighteen  councillors.  The  corpor-' 
ation  act  as  the  urban  sanitary  authority.  Truro  tent  two  represent- 
atives to  parliament  from  the  23d  year  of  Edward  I.,  but  ceased 
to  be  separately  represented  in  1886.  By  Act  89  and  40  Vict, 
c,  64  it  was  constituted  the  head  of  a  new  diocese  comprising  the 
archdeaconry  of  Cornwall. 

TRUST.  In  Roman  and  English  law  alike  that  legal 
relation  between  two  or  more  persons  implied  in  tho  word 
trutt  was  of  comparatively  late  growth.  The  trust  of 
English  law  is  probably  based  upon  a  combination  of  the 
Roman  conceptions  of  utut  and  fideicom  m istum.  To  una 
is  perhaps  due  the  name  as  well  as  the  idea  of  that  right 
over  property,  coordinate  with  tho  right  of  the  nominal 
owner,  possessed  by  the  person  having  the  use.  To  fidei- 
commissum  appears  to  be  due  the  name  as  well  as  the  idea 
of  that  confidence  reposed  in  another  which  is  the  essence 
of  the  modern  trust.  Utut  was  in  Roman  law  a  personal 
servitude,  or  right  of  one  person  over  the  land  of  another, 
confined  to  his  personal  wants  and  without  the  right  to  the 
produce  and  profit*  which  unit f rue  tut  carried.  It  La.« 
little  in  common  with  the  use  of  English  law  but  the  name 
and  the  conception  of  a  dual  ownership.  The  fideieom- 
mittum  U  more  important ;  see  Romas  Law,  vol.  xx.  p. 
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707.  By  the  legislation  of  Justinian  the  law  of  hgata 
was  practically  assimilated  to  that  of  Jdeicouimiss*.  The 
only  thing  that  distinguished  the  one  from  the  other  was 
the  mode  in  which  the  gift  was  made :  if  by  words  of 
direct  bequent,  it  was  a  leftaluui,  if  by  precatory  words,  a 
fdeicommissum.  It  may  be  noticed,  as  an  illustration  of 
the  course  afterwards  taken  by  the  law  in  England,  that 
ftdfist>ifimi*m  in  -favour  of  the  church  wero  so  far  favoured 
over  others  that  if  paid  over  by  mistake  they  could  not  be 
recovered.  In  addition  to  usus  and  jideicommutuni,  the 
Roman  division  of  ownership  into  quiritary  and  bonitary 
(to  use  words  invented  at  a  later  time)  may  perhaps  to 
some  extent  have  suggested  the  English  division  into 
legal  and  equitable  estate.  The  two  kinds  of  ownership 
were  amalgamated  by  Justinian.  Legal  and  equitable 
estate  are  still  distinct  in  England,  though  attempts  have 
been  ma>le  in  the  direction  of  amalgamation.  The  gradual 
maimer  iu  which  the  beneficiary  became  subject  to  the 
burdens  attaching  to  the  property  of  which  he  enjoyed  the 
benefit  was  a  feature  common  to  both  the  Roman  and  the 
English  system. 

Uses  in  Rirly  English  Laie. — The  uso  or  trust1  is  said  to  Usvs 
been  the  invention  of  ecclesiastics  well  acquainted  with  Roman 
law,  the  object  being  to  escape  the  provisions  of  the  laws  against 
Murtkaik  (q.v.)  by  obtaining  the  conveyance  of  an  cstata  to  a 
friend  on  the  understanding  that  they  should  retain  the  use,  £«,, 
the  actual  proQt  and  enjoyment  of  the  estate.  Uses  were  soon  ex- 
tended to  other  purposes.  They  were  found  valuable  for  the  defeat 
of  creditors,  the  avoiding  of  attainder,  and  the  charging  of  portions. 
A  use  had  also  the  advantage  of  being  tree  from  the  incidents  of 
feudal  tenure :  it  could  be  alienated  inter  vivo*  by  secret  conveyance, 
and  could  be  devised  by  wilL  In  many  cases  tne  feoffee*  to  uses, 
as  he  was  called,  or  the  person  seised  to  the  use  of  another,  seems 
to  have  been  specially  chosen  on  account  of  his  rank  and  station, 
which  would  enable  him  to  defy  the  common  law  and  protect  the 
estate  of  his  cestui  que  use,  or  the  person  entitled  to  the  beneficial 
enjoyment  The  Act  of  1  Ric.  II.  c  9  was  directod  against  the 
choice  of  such  persons.  This  alienation  of  land  in  use  was  looked 
upon  with  groat  disfavour  by  the  common  law  court*,  in  whow 
eyes  the  cestui  qns  use  was  only  a  tenant  at  will.  Possibly  the 
ground  of  their  refusal  to  recognize  uses  wss  thst  the  assizes  of  the 
king's  court  could  only  be  granted  to  persons  who  stood  in  a  feudsl 
relation  to  the  king.  The  denial  of  the  right  followed  the  denial 
of  the  remedy.  Tne  use  was  on  the  other  baud  supported  by  the 
Court  of  Chancery,  and  execution  of  the  confidence  reposed  in  the 
feoffee  to  uses  was  enforced  by  the  court  in  virtue  of  the  general 
jurisdiction  which  as  a  court  of  conscience  it  claimed  to  exercise 
over  breach  of  faith.  Jurisdiction  was  no  doubt  the  more  readily 
assumed  by  ecclesiastical  judges  in  favour  of  a  system  by  which  the 
church  was  generally  the  gainer.  A  double  ownership  of  hind  thus 
gradually  aroso,  tho  nominal  and  ostensible  owucrshin, — the  only 
one  acknowledged  in  the  courts  of  common  lsw, — and  tne  beueficial 
ownership  protected  by  tho  Court  of  Chancery.  The  reign  of 
Henry  V.  to  a  great  extent  corresponds  with  thst  of  Augustus  st 
Rome,  as  the  point  of  time  st  which  legal  recognition  was  given  to 
what  had  previously  been  biuding  only  in  honour.  The  means  of 
bringing  the  feoffee  to  uses  before  the  court  was  the  writ  of  subpoena, 
said  to  have  beeu  invented  by  John  de  Waltham,  bishop  of  Salis- 
bury snd  master  of  the  rolls  in  the  reign  of  Richard  II.  By  means 
of  this  writ  the  feoffee  to  uses  could  be  compelled  to  auswer  on  oath 
the  claim  of  his  cestui  que  use.  The  doctrine  of  the  Court  of 
Chancery  as  to  the  execution  of  a  use  varied  according  as  there 
was  transmutation  of  possession  or  sot.  In  tho  former  case  it  wss 
unnecessary  to  prove  consideration  ;  In  the  latter,  generally  a  case 
of  bargain  aud  sale,  the  court  would  not  enforce  tne  use  unless  it 
wss  executed  in  law, — that  is,  unless  there  was  a  valuable  considera- 
tion, even  of  the  smallest  amount  Where  no  consideration  eonld 
be  proved  or  implied,  tho  uso  resulted  to  the  feoffor.  This  theory 
led  to  the  insertion  up  to  a  recent  date  iu  deeds  (especially  in  the 
lease  of  tho  lease  and  release  period  of  conveyanciug)  of  a  nominal 
consideration,  generally  five  shillings.  Lands  either  in  possession, 
reversion,  or  remainder  could  be  granted  in  use.  Most  persons 
could  be  feoffees  to  uses.    The  king  aud  corporations  aggregate 

1  Use  seems  to  be  an  older  word  than  trust  Its  first  occurrence  in 
statute  law  is  in  7  Ric  II.  c  12,  in  the  form  aps.  In  Littleton  "con- 
fidence "  is  the  word  employed.  The  Statute  of  Uses  seems  to  regard 
use,  trust,  and  confidence  as  synonymous.  According  to  Bacon,  it  was 
its  permanency  that  di.tinguisb.d  the  use  from  the  trust. 

*  Feoffment,  thongh  the  usual,  was  not  the  only  mode  of  conveyance 
to  uses.    The  preamble  of  the  Statute  of  Uses  mentions  flues  snd  re- 


were,  however,  exceptions,  and  were  entitled  to  hold  tho  lands  dis- 
charged of  the  nss.  On  the  accession  of  Richard  III.,  who  front 
his  position  of  authority  had  been  a  favourite  feoffee,  it  wss  necessary 
to  pasj  a  special  Act  (1  Ric.  III.  c  5),  vesting  the  lands  of  which 
he  had  been  feoffee  either  in  his  eo-fcoffees  or,  In  the  absence  of  co- 
feoffees,  in  tha  cestui  que  use.  The  practical  convenience  of  uses 
wss  so  obvious  that  it  is  said  thst  by  the  reign  of  Henry  VIL  most 
of  the  land  in  the  kingdom  wss  held  in  use.  The  freedom  of  uses 
from  liability  to  forfeiture  for  treason  must  have  led  to  their 
general  sdoption  during  the  Wars  of  the  Roses.1  The  secrecy  with 
which  s  use  could  be  transferred,  contrary  as  it  was  to  the  publicity 
required  for  livery  of  Ssmsik  (j.e. )  at  common  law,  led  to  the  inter- 
ference of  the  legislature  on  several  occasions  between  the  reigns  of 
Richard.II.  and  Henry  VIII.,  the  general  tendency  of  the  legislation 
being  to  make  thocettui  que  use  more  and  more  subject  to  disburden* 
incideut  to  the  ownership  of  land.  One  of  the  most  important 
statutes  wss  the  Ststute  of  Mortmain  (IS  Ric.  II.  c  6),  forbidding 
evasion  of  the  Statute  Di  Religiosis  of  Edward  I.  by  means  of  feoff- 
ments to  uses.  Other  Acts  enabled  the  cestui  que  use  to  transfer  the 
use  without  the  concurrence  of  the  feoffee  to  uses  (1  Ric  III.  &  1), 
made  a  writ  of formedon  maintainable  against  him  (1  Hen.  VII.  c. 
1),  rendered  bis  heir  lisble  to  wardship  aud  relief  (4  Hen.  VII.  r. 
17),  and  his  lands  liable  to  execution  (10  Heu  VII.  c.  15).  At 
length  in  1535  the  famous  Statute  of  Uses  (27  Hen.  VIII.  c  10)  was 
passed.'  The  preamble  of  tho  statute  enumerates  the  mischiefs  which 
it  was  considered  that  the  universal  prevalence  of  uses  had  occa- 
sioned, among  others  that  by  fraudulent  feoffments,  fines,  recoveri<*s, 
and  other  like  assurances  to  uses,  confidences,  aud  trusts  lords  lost 
their  feudal  aids,  men  their  tenancies  by  ths  curtesy,  women  their 
dower,  manifest  perjuries  in  trisls  were  committed,  the  king  (net  the 
profits  of  tho  lands  of  persons  attainted  or  enfeoffed  to  the  use  of  al  hti  * 
and  the  king  and  lords  their  rights  of  year,  day,  aud  wasts,  and  of 
escheats  of  felons'  lands.  To  remedy  this  state  gof  things  it  was 
enactod,  inter  alia,  thst  where  sny  person  was  seised  of  any  here- 
ditaments to  the  use,  confidence,  or  trust  of  any  other  person  by 
any  means,  the  person  having  such  use,  confidence,  or  trusl  should 
be  seised,  deemed,  and  adjudged  in  lawful  seisin,  estate,  and 
possession  of  such  hereditaments.  Full  legal  remedies  were  given 
to  the  cestui  que  use  by  the  statute.  He  was  cnsbled  to  distrain 
for  a  rent  charge,  to  have  action,  entry,  eoudition,  Ac  The  effect 
of  this  enactment  was  to  make  the  cestui  que  use  the  owner  at  law 
as  well  as  in  equity  (as  bad  been  dono  ouce  before  under  the  ex- 
ceptional circumstances  which  led  to  1  Ric.  III.  o.  5),  provided 
thst  the  use  was  one  which  before  the  ststute  would  have  been  en- 
forced by  the  Court  of  Chancery.  For  some  timo  after  the  passing 
of  the  statute  an  equitable  as  distinct  from  a  legal  estate  aid  not 
exist  But  the  somewhat  narrow  construction  of  the  statute  by 
the  commou  law  courts  in  Tyrrels  case'  (1557)  enabled  estates 
cognizable  ouly  in  equity  to  bo  again  created.  In  that  case  it  was 
held  that  a  use  upon  a  use  could  not  be  executed  ;  therefore  in  a 
feoffment  to  A  and  his  heirs  to  the  use  of  B  and  his  heirs  to  tho 
nss  of  C  and  his  heirs  only  the  first  use  wss  executed  by  the 
ststute.  The  uso  of  B  being  executed  iu  him,  thst  of  C  was  not 
acknowledged  by  tbo  common  law  judges  ;  but  equity  regarded  C 
as  beneficially  entitled,  and  his  interest  as  sn  equitable  estate  held 
for  him  in  trust,  corres|>oiidiiig  to  that  which  B  would  have  had 
before  the  statute.  The  position  taken  by  the  Court  of  Chancery 
in  trusts  may  be  compared  with  thst  takeu  in  MoiiTaA.uK  (q.v.). 
The  Judicature  Act,  1873,  while  not  going  as  far  as  tho  Statute  of 
U*es  snd  combining  the  legal  snd  equitable  estate*,  makes  equit- 
able rights  cognizable,  in  all  courts,  From  the  decision  hi  Tyrrel's 
case  dates  the  whole  modem  law  of  uses  and  trusts.  In  modern 
legal  Isngusge  use  is  restricted  to  the  creation  of  legal  estate  under 
ths  8tatuto  of  Uses,  trust  is  confined  to  the  equitable  estate  of  the 
cestui  que  trust  or  beneficiary. 

Uses  sine*  1535.— The  Statute  of  Uses  is  still  the  basis  of  con- 
veyancing. A  grant  in  a  deed  is  still,  sfter  the  alterations  in  the 
lsw  made  by  the  Conveyancing  Act  1&81,  made  to  and  to  the 
use  of  A."  The  statute  docs  not,  however,  apply  indiscriminstely 
to  sll  cases,  as  only  certain  uses  are  executed  by  it  It  docs  not 
apply  to  leaseholds  or  copyholds,  or  to  cases  where  the  grantee  to 
uses  is  anything  more  than  a  mere  passive  instrument,  e.g.,  where 
there  is  any  direction  to  him  to  sell  the  property.  The  seisin, 
too,  to  be  executed  by  the  statute,  must  be  in  another  thau  him 
who  has  the  use,  for  where  A  is  seised  to  the  uso  of  A  it  is  a 
common  law  grant  The  difference  is  important  as  far  as  regards 
the  doctrine  of  Possession  \q. v.).  Constructive  possession  is  givsn 
by  a  deed  operating  under  the  statute  even  before  entry,  but  not 
by  a  common  law  grant  (at  any  rate  sufficient  to  entitle  ths  grantee 
to  be  registered  as  a  voter),  until  actual  receipt  of  rent  by  the 

'  The  use,  as  in  later  times  the  trust  "as,  however,  forfeited  to  ths 
crown  on  attainder  of  the  feoffee  or  trusteo  for  treason. 

*  It  wss  sdopted  in  Ireland  exactly  a  cenury  later  by  10  Car.  L 
c.  1  (Ir.).  The  Uw  of  uses  and  tru.U  in  Ireland  la  practically  the  ssme 
as  that  in  England,  the  main  difiereac-s  lwinx  In  procedure  rather  than 
in  substantive  lsw.  »  Dyer's  Reports,  155a. 
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p*itc.  The  operation  of  the  Statute  of  Use*  «u  supplemented 
by  the  sunt*  of  Inrolment*  and  that  of  Will*.  (Sao  Will.  )  The 
Statute  of  luiolmcuu  t27  Hen.  VIIL  c.  1«)  enacted  that  no 
bargsiu  ami  sale  thould  poss  a  freehold  unless  by  deed  indented 
mod  inroded  within  six  months  after  it*  data  in  ona  of  the  court* 
.it  Westminster  or  with  tha  cvstos  rotulorvtn  of  the  county.  Aj 
the  statute  refened  only  to  freeholds,  a  bargain  and  aale  of  a  loase- 
hold  interest  passed  without  inrolment  Conveyancers  took  advan- 
tage of  t'.iu  omissipn  (whether  intentional  or  not)  in  tha  Act,  and 
tha  practical  effect  of  it  wis  to  introduce  a  mode  of  aecret  aliena- 
tion of  real  property,  tha  lease  and  release,  which  was  the  general 
form  of  conveyance  up  to  1845.  (Sae  Real  Est atx,  Salc)  Thus* 
the  publicity  of  transfer,  which  it  waa  the  special  object  of  tha 
Statute  of  Uses  to  effect,  was  almost  at  once  defeated.  In  addition 
to  the  grant  to  uses  there  were  other  modes  of  conveyance  under 
too  statute  which  are  sow  obsolete  in  practice,  Tit,,  the  covenant 
to  stand  aeisod  and  the  bargain  and  sale.  Under  the  statute,  as 
before  it,  tho  use  haa  been  found  a  valuable  means  of  limiting  a 
remainder  to  tho  person  creating  the  use  and  of  making  an  cstoto 
take  effect  in  derogation  of  a  former  estate  by  means  of  a  shifting 
or  springing  use.  At  common  law  a  freehold  could  not  be  made 
to  commence  in  future  ;  but  this  end  may  be  attained  by  a  shifting 
nse,  such  as  a  grant  (common  in  marriage  settlements)  to  A  to  the 
n*  of  B  in  fee  simple  until  a  marriage,  and  after  the  celebration  of 
the  marriage  to  other  uses.  An  example  of  a  springing  use  would 
faf  a  print  to  A  to  such  uses  as  B  should  appoint  and  in  default 
•  f  and  until  appointment  to  C  in  fee  simple.  Tho  difficulty  of 
deciding  where  the  seisin  waa  during  the  suspension  of  the  use  led 
to  the  invention  of  the  old  theory  of  scintilla  juris,  or  continued 
jiosAibility  of  seisin  in  the  grantee  to  uses.  This  theory  waa 
nliolished  by  23  and  24  Vict.  c.  88,  which  enacted  that  all  uses 
should  take  effect  by  forco  of  the  estate  and  seisin  originally  vested 
in  the  person  seised  to  ths  uses.  The  most  frequent  instances  of 
a  springing  use  aro  powers  of  appointment,  usual  in  wills  and 
settlements.  There  has  been  much  legislation  on  ths  subject  of 
powers,  the  main  effect  of  which  baa  been  to  give  greater  facilities 
for  their  execution,  release,  or  abandonment,  to  aid  their  defective 
execution,  and  to  abolish  the  old  doctrine  of  illusory  appointments. 

Trutts.—A  trust  in  English  law  is  defined  by  Mr  Lewin,  adopt- 
ing Coke's  definition  of  a  use,  as  "a confidence  reposed  in  some 
other,  not  issuing  out  of  ths  land,  but  as  a  thing  collateral,  annexed 
in  privity  to  tho  estate  of  ths  lsnd,  snd  to  the  person  touching  the 
land,  for  which  cestui  gut  trutt  has  no  remedy  but  by  subpoena  in 
Cbanctry."  The  term  trutt  or  trust  tttatt  Is  also  used  to  denote  the 
beneficial  interest  of  the  cestui  que  trust.  The  term  truster  is  not 
used,  as  it  is  in  Scotland,  to  denote  the  creator  of  the  trust  A 
trust  has  some  features  in  common  with  Contract  (a.v.) ;  but  the 
ireat  difference  between  them  is  that  a  contract  con  only  be  enforced 
by  a  party  or  one  in  the  position  of  a  party  to  it,  while  a  trust  can 
he,  and  generally  is,  enforced  by  one  not  a  party  to  ita  creation. 
It  has  more  resemblance  to  Jldncom m issu in.  But  the  latter  could 
only  be  created  by  a  testamentary  instrument,  while  a  trust  can 
be  created  either  by  will  or  infer  vivos ;  nor  was  there  any  trace  in 
Roman  law  of  that  permanent  legal  relation  which  is  suggested  by 
the  position  of  trustee  and  cestui  qua  tryst.  The  beir,  too,  in 
Roman  law  wss  entitled,  from  70  A.  D.  to  the  reign  of  Justinian, 
to  one-fourth  of  a  ktrtditat  JuMconmissaria  as  against  the  bene, 
ii'iiary,  while  the  very  essence  of  the  trust  is  its  gratuitous  charac- 
ter. Trusts  may  be  divided  in  more  than  oue  way,  according  to 
the  ground  taken  as  tho  basis  of  division.  One  division,  and  per- 
hj  id  the  oldest,  as  it  rests  on  the  authority  of  Bacon,  ia  into  simple 
and  sperinJ,  the  first  being  where  the  trust  is  simply  vested  in  a 
trustee  and  the  nature  of  the  truat  left  to  cunstruoUu"  *f  law.  the 
second  where  there  is  an  act  to  be  performed  by  the  trustee. 
An  ither  division  is  into-  Untful  and  unlawful,  and  corresponds  to 
Bacon  s  division  into  iJJtenta  or  confideucea  and  frauds,  covins,  or 
collusions.  A  third  division  is  into  public  and  pritats,  the  former 
bciui;  synonymous  wi>th  charitable  trusts.  A  division  often  adopted 
in  lu'idem  text  books  ,*nd  recognized  by  parliament  in  ths  Trustee 
Art,  1850,  is  into  express,  it npliat,  arid  amstrvctivs.  An  express 
trust  is  determined  by  the  person  creating  it  It  may  be  either 
axnticd  or  executory,  the  former  where  the  limitations  of  tho  equit- 
aM»  interest  are  complete  and  final,  the  latter  where  auch  limita- 
tion-, at*  intended  to  sci*vs  merely  as  minute*  for  perfecting  the 
sculumvnt  at  some  futuro  period,  as  in  the  case  of  marriage  articles 
drawn  up  as  a  basis  of  a  marriage  sottlsment  to  be  in  conformity 
with  them.  An  implied  trust  is  fo'unded  upon  the  intention  of  the 
|«rson  creating  it ;  examples  of  it  are  a  resulting  trust,  a  precatory 
trust,  aud  the  trust  held  by  the  vendor  on  behalf  of  the  purchaser 
nf  an  estate  after  contract  an  d  before  conveyance.  In  thia  case 
the  vendor  ii  sometimes  called  a  trustee  rub  nwdo  and  the  purchaser 
a  cestni  i\n:  trust  sub  mo  do.  A  constructive  trust  is  judicially 
created  from  a  considerati  on  of  a  person's  conduct  in  order  to  satisfy 
ths  dentsmln  of  ^ustice,  without  reference  to  intention.  The  dis- 
tinction between  an  implied  aud  a  constructive  trust  is  not  always 
very  consistently  maintained.  Thus  the  position  of  a  vendor 
towsrdi  s  purvh.i»*-r  sfter  contract  is  sometimes  called  a  construe- 
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tiv*  trust  The  present  law  governing  trusts  rest*  upon  the  doc- 
trines of  equity  a*  altered  by  legislation.  Its  great  importance  ha* 
led  to  its  becoming  on*  of  the  most  highly  developed  departments 
of  equity.  The  devolution  of  successive  Interest*  in  will*  and 
settlement*  is  almost  wholly  attained  by  means  of  trust*. 

Who  may  be  a  Trustee  or  Cestui  que  Trust. — The  modern  trust  it 
considerably  more  extensive  in  it*  operation  than  the  ancient  use. 
Thus  the  crown  and  corporations  aggregate  can  be  trustees,  end 
personalty  can  be  held  in  trust.  Provision  is  made  by  the  Muni- 
cipal Corporations  Act,  1862,  for  the  administration  of  charitable 
and  special  trusts  by  municipal  corporations.  The  crown  does  not 
appear  to  be  a  trustee  to  as  complete  a  degree  a*  a  subject  may  be. 
Unsuccessful  attempt*  have  recently  been  made  to  impress  the 
crown,  or  a  secretary  of  state  aa  agent  of  the  crown,  with  trusts  of 
fund*  voted  by  parliament  for  the  public  service,  of  booty  of  war 
granted  by  royal  warrant,  and  of  money  paid  over  by  a  foreign 
state  in  pursuance  of  •  treaty.  There  are  certain  persons  who  for 
obvious  reasons,  even  if  not  legally  disqualified,  ought  not  to  be 
appointed  trustees.  Such  are  infants,  lunatics,  persons  domiciled 
abroad,  felons,  bankrupts,  and  cestui*  que-  trustent.  The  appointment 
of  any  such  person,  or  the  falling  of  any  existing  trustee  into  such 
a  position,  ia  generally  ground  for  application  to  the  court  for  ap- 
pointment of  a  new  trustee  in  his  place.  Any  one  may  be  a  cestui 
que  trust  except  a  corporation  aggregate,  which  cannot  bo  a  cestui 
que  trust  of  real  est*t*  without  alicenco  from  the  crown. 

Creation  and  Extinction  of  the  Trust. — A  trust  may  be  created 
either  by  act  of  a  party  or  by  operation  of  law.  Where  a  trust  is 
created  by  act  of  a  party,  the  creation  at  common  law  need  not  bo 
in  writing.  The  Statute  of  Frauds  (see  Feacd)  altered  the  common 
law  by  enacting  that  all  declarations  or,  creations  of  trusts  or  con- 
fidences of  any  lands,  tenements,  or  hereditament*  shall  be  mani- 
fested and  proved  by  some  writing,  signed  by  the  party  who  ia  by 
lsw  enabled  to  doclare  such  trust,  or  by  his  hut  will  in  writing,  or 
else  they  shall  be  utterly  void  and  of  nono  effect  Trusts  arising 
or  resulting  by  implication  or  construction  of  law  are  excepted,  and 
it  has  been  held  that  the  statute  applies  ouly  to  real  estate  and 
chattels  real  so  thst  a  trust  of  personal  chattels  may  still  be  declared 
by  paroL  The  declaration  of  a  trust  by  the  crown  must  be  by 
letters  patent  Trusts  created  by  will  must  conform  to  the  require- 
ments of  the  Wills  Act  (see  Will).  Except  in  the  case  of  charitable 
trusts,  the  cestui  que  trust  must  be  a  definite  person.  A  trust,  for 
instance,  merely  for  keeping  up  family  tombs  is  void.  Alteration 
of  the  trust  estate  by  appointment  of  a  new  trustee  could  up  to 
I860  ouly  be  made  where  the  instrument  creating  the  trust  gave  a 
power  to  so  appoint,  or -by  order  of  the  Court  of  Chaucery.  But 
now  by  tho  Conveyancing  Act,  1881  (superseding  Lord  St  Leonards' s 
Act  of  1860),  the  surviving  or  continuing  trustee  or  trustees,  or  the 
personal  representative  of  the  last  surviving  or  continuing  trustee, 
may  nominate  iu  writing  a  new  trustee  or  new  trustees.  On  such 
appointment  the  number  of  trustees  may  be  increased.  Existing 
trustees  may  by  deed  consent  to  tho  discharge  of  a  trustee  wishing 
to  retire.  Trust  property  may  be  vested  in  new  or  continuing 
trustees  by  a  simple  declaration  to  that  effect  By  the  Conveyancing 
Act,  1882,  a  *c|»rate  set  of  trustee*  may  be  appointed  for  any  part 
of  the  property  held  on  distinct  trusts.  Trusts  created  by  opera- 
tion of  law  are  either  those  which  are  the  effect  of  the  application 
of  rules  of  equity  or  those  which  have  been  constituted  by  a  judicial 
authority.  They  include  resulting  and  constructive  trusts.  A 
resulting  trust  is  a  species  of  implied  trust,  and  consists  of  so  much 
of  the  equitable  interest  as  is  uudisposed  of  by  the  instrument  . 
creating  tho  trust,  which  is  said  to  result  to  the  creator  and  his 
representatives.  An  example  is  ths  purchase  of  an  estate  in  the 
name  of  the  purchaser  and  others,  or  of  ethers  only.  Mere  ths 
beneficial  interest  is  the  purchasers.  An  example  of  a  constructive 
trust  ia  s  renewal  of  a  lease  by  a  trustee  in  bis  own  name,  where 
the  trustee  is  held  to  be  constructively  a  trustee  for  those  interested 
in  tbe  beneficial  term.  An  instance  of  a  constructive  trust  upon 
which  the  courts  have  often  beeu  called  upon  to  decide  is  the 
fiduciary  relation  between  the  promoter  of  a  proposed  joint-stock 
company  and  the  members  of  the  company  when  formed.  The 
other  trusts  fslliug  under  the  head  of  trusts  by  operation  of  law 
would  be  those  imposed  upon  a  trustee  by  order  of  a  court,  eveu 
though  they  are  imposed  in  pursuance  of  provisions  contained  in 
a  trust  created  by  a  party.  Such  would  be  tho  trusts  which  bsve 
come  within  the  cognizance  of  the  court  by  virtue  of  the  Trustee 
Act,  1850,  or  in  any  other  way.  The  powers  of  the  court  over 
trusts  have  been  much  extended  by  legislation.  The  Act  of  1850 
(18  and  14  Vict  c  60)  enabled  the  Court  of  Chancery  to  appoint 
new  trustees  where  expedient,  and  to  make  vesting  orders  in  many 
cases  where  such  orders  could  not  previously  have  been  made,  as 
where  a  trustee  was  a  lunatic,  or  an  infant,  or  refused  to  convey. 
This  Act  wss  nxtended  by  the  Trustee  Extension  Act,  1862  (15  snd 
16  Vict  c  6f).  By  the  Conveyancing  Act,  1881,  a  trustee  sp- 
pointed  by  the  Chancery  Division  is  to  have  the  sains  powers  ss 
if  ho  had  been  originally  appointed  a  trustee  by  the  instrument 
creatine;  the  trust  The  Bankruptcy  Act,  1883,  enables  tho  court 
to  appoint  a  new  trustee  ia  the  place  of  a  bankrupt  trustee.  B*- 
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sides  Loins  duly  created,  it  is  necessary  for  tho  validity  of  the 
that  it  should  be  a  lawful  one.  An  unlawful  trust  ii  ono  which 
contravene*  tho  policy  of  tho  law  in  any  respect  Examples  of 
such  trust*  are  trusts  for  a  corporation  without  licence,  for  a  per- 
petuity, and  for  pur)>oscs  subversive  of  morality,  such  as  trusts  for 
illegitimate  rhildri  n  to  be  hereafter  born.  Superstitious  uses  (see 
Roman  Catholic  Church,  vol.  xx.  p.  632)  also  fall  under  this 
head.  There  are  also  certain  trusts  which  are- avoided  by  statute 
undor  particular  circumstances,  such  a*  settlements  in  fraud  of 
creditors  (us  Bankruptcy,  Settlement).  The  law  cannot  be 
evaded  by  attempting  to  constitute  a  secret  trust  for  an  unlawful 
purpose.  If  an  estate  be  devised  by  words  prima  facie  carrying 
tho  beneficial  interest,  with  an  understanding  that  tie  devisee  will 
hold  the  estate  in  tniBt  for  such  a  purpose,  lie  may  be  compelled 
to  answer  as  to  tho  secret  trust,  and  on  acknowledgment  or  proof 
of  it  th?re  will  be  a  resulting  trust  to  the  heir-at-law.  In  the  case 
of  an  sdvowson  suspected  to  be  held  for  the  benefit  of  a  Roman 
Catholic  patron,  thero  is  a  special  enactment  to  the  same  effect 
(see  Quaee  Impedit).  Tho  rules  of  equity  in  charitable  trusts 
(which  include  all  those  montioned  in  tho  preamble  to  43  Eliz.  c. 
4)'  are  less  strict  than  those  adopted  In  private  trusts.  Charitable 
trusts  must  be  lawful,  eg.,  they  must  not  contravene  the  Statutes 
of  Mortmain  ;  hut  a  wider  latitude  of  construction  is  allowed  in 
order  to  carry  out  the  intentions  of  the  founder,  and  they  will  not 
be  allowed  to  fail  for  want  or  uncertainty  of  objects  to  bo  benefited. 
The  court,  applying  the  doctrine  of  cy  pris,  will,  on  failure  of  the 
original  ground  of  the  charity,  apply  the  funds  as  nearly  as  possible 
in  the  same  manner.  On  this  principle  gifts  originally  made  for 
purely  charitable  purposes  have  Men  extended  to  educational  pur- 
poses. Further,  trustees  of  a  charity  may  act  by  a  majority,  but 
ordinary  trustees  cannot  by  the  act  of  a  majority  (unless  upecially 
empowered  so  to  do)  bind  a  dissenting  minority  or  the  trust  pro- 
perty. A  trust  estate  is  subject  as  far  as  possible  to  the  rules  of 
law  applicable  to  a  legal  estate  of  a  corresponding  nature,  in  pur- 
suance of  the  maxim,  "  Equity  follows  the  law."  Thus  trust  pro- 
for  payment  of  debts,  may  be  taken  in  exeeuf — 
to  creditors  in  bankruptcy,  and  is  subject  to  dower 
curtesy,  to  the  rules  against  perpetuities,  and  to  the  Statutes  of 
Limitation.  This  assimilation  of  the  legal  and  equitable  estates 
has  been  produced  partly  by  judicial  decisions,  partly  by  legisla- 
tion, A  trust  is  extinguished,  as  it  is  created,  either  by  act  of  a 
party  or-by  operation  of  law.  An  example  of  the  former  mode  of 
extinction  is  a  releaso  by  deed,  the  general  means  of  discharge  of  a 
trustee  when  the  purposes  of  the  trust  have  been  accomplished. 
Extinction  by  operation  of  law  takes  place  when  there  is  a  failure 
of  the  objects  of  the  trust :  e.g.,  if  the  cestui  que  trust  die  intestate 
without  neirs  or  next  of  kin,  tho  trustee  retains  the  property  dis- 
charged of  the  trust  if  it  be  real  estate,  if  it  be  personalty  it  falls 
to  the  crown.  Equitable  Interests  in  real  estate  abroad  are  as  a 
rule  subject  to  the  Ux  loci  rti  litm,  and  an  English  court  has  do 
jurisdiction  to  enforce  a  trust  or  settle  a  scheiue  for  the  administra- 
tion of  a  charity  in  a  foreign  country.  An  English  court  has, 
however,  jurisdiction  to  administer  the  trusts  of  a  will  as  to  the 
whole  real  and  personal  estate  of  a  testator,  even  though  ouly  a  very 
small  part  of  the  estate,  and  that  wholly  personal,  is  in  England. 
This  was  decided  by  the  House  of  Lords  In  a  well-known  caw  in 
1883.* 

Rights  and  Duties  of  Iht  Trustee,— The  principal  general  properties 
of  the  office  of  trustee,  as  given  by  Mr  Lewin,  are  these  :— (1)  A 
trustee  having  once  accepted  the  trust  cannot  afterwards  renounce. 
(2)  He  cannot  delegate  it.  (3)  In  the  case  of  co  trustees  the  office 
must  be  exercised  by  all  the  trustees  jointly.  (4)  On  the  death  of 
one  trustee  there  is  survivorship  :  that  is,  tho  trust  will  pass  to  the 
survivors  or  survivor,  (d)  One  trustee  shall  not  be  liable  for  the 
acta  of  his  co-trustee.  (6)  A  trusteo  shall  derive  no  personal 
benefit  from  the  trusteeship.  The  office  cannot  be  renounced  or 
rielpgated,  because  it  is  one  of  personal  confidonco.  It  can,  however, 
be  resigned,  and  recent  legislation,  as  has  been  already  stated,  has 
given  a  retiring  trustee  large  powers  of  appointing  a  successor.  In 
the  case  of  the  death  of  a  single  or  last  surviving  trustee  of  real  estate, 
the  trust  estate  by  the  Conveyancing  Act,  1881,  now  devolves  upon 
his  personal  representative  instead  of  upon  his  heir  or  devisee.  The 
liability  of  one  trustee  for  the  acts  or  defaults  of  another  often  raises 
very  difficult  questions.  A  difference  is  made  between  trustees 
and  executors.  An  executor  is  liable  for  joining  in  a  receipt  pro 
forma,  as  it  is  not  necessary  for  him  to  do  so,  one  executor  having 
authority  to  act  without  his  co-oxecutor  ;  a  trustee  can  show  that 
he  only  joined  for  conformity,  and  that  another  received  the 
money.  A  trustee's  receipt  in  writing  is,  under  the  Conveyancing 
Act,  1881  (superseding  Lord  St  Leonards 's  Act  of  I860),  a  sufficient 
discharge,  and  exonerates  the  person  paying  from  seeing  that  the 
oney  paid  is  duly  applied  according  to  the  trust.    If  one  trustee 
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be  cognizant  of  a  breach  of  trust  committed  bv  another,  and  conceal 
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trust  deed,  but  this  does 


clause  is  now  Implied  by  statute  in  every  trui 
not  protect  a  trilsUw  against  liability  which  would  attach  at  law. 
A  trustoc,  if  ho  commit  a  breach  of  trust  at  the  request  of  his  cestui 
que  trust,  may  secure  himself  by  an  indemnity,  provided  that  the 
cestui  que  trust  has  been  fully  informed  of  the  facts  of  the  case,  and 
is  not  under  any  disability  to  consent,  such  as  infancy.  The  rnlo 
that  a  trustee  is  not  to  benefit  by  his  office  is  subject  to  some  ex- 
ceptions. He  msy  do  so  if  the  instrument  creating  him  trusteo 
specially  allows  him  remuneration,  aa  is  usually  the  case  where  a 
solicitor  is  appointed.  Whore  the  trust  entirely  fails,  as  has  been 
said  above,  the  trustee  is  indirectly  remunerated  by  his  right  to 
retain  the  trust  estate.  The  main  datios  of  trustees  are  to  place 
the  trust  property  in  a  proper  state  of  security,  to  keep  it  (IT  per- 
sonalty) in  safe  custody,  and  to  properly  invest  and  distribute  it. 
A  trustee  must  be  careful  not  to  place  himself  in  a  position  where 
his  interest  might  clash  with  his  duty.  As  a  rule  he  cannot  safely 
purchase  from  Ms  cestui  que  trust  while  tho  fiduciary  relation  exists 
between  them.  In  all  purchases  with  trust  money  he  is  bouud  to 
obtain  the  best  price,  unless  where  an  Act  of  Parliament,  like  the 
Housing  of  the  Working  Classes  Act.  1885,  specially  authorizes 
sale  at  an  under  value.  Investments  by  trustees  demand  special 
notice.  Tho  general  rule  is  that  a  trustee  must  take  as  much  care 
of  the  trust  property  as  of  his  own.  Ho  is,  therefore,  justified  in 
following  the  usual  course  of  business  adopjed  by  prudent  men  in 
making  investments,  e.g.,  by  employing  a  stock-broker  in  the 
ordinary  way.  At  the  same  time  he  has  not  an  uncontrolled  power 
of  investment,  for  (unless  authorized  by  the  instrument  creating 
the  trust)  he  cannot  lend  trust  money  on  personal  security  or  invest 
in  shares  of  a  private  company.  A  trustee  of  shares  maybe  liable 
as  a  beneficial  owuer,  even  though  his  name  appears  on  the 
register  of  the  company  as  a  trustee.  By  recent  legislation  trust- 
ees, where  not  expressly  forbidden  by  the  instrument  creating  the 
trust,  have  either  an  absolute  or  qualified  right  to  invest  in  certain 
securities.  They  have  an  absolute  right  to  invest  in  real  securities 
in  the  United  Kingdom  (but  not  ou  a  second  mortgage X  in  charges 
or  mortgages  under  the  Improvement  of  Land  Act,  1864,  in  con- 
sols, exchequer  bills,  or  any  security  the  interest  whereon  is  guar- 
anteed by  parliament,  in  Bank  of  England,  Bank  of  Ireland,  East 
India,  and  Metropolitan  Board  of  Works  stock.  They  have  I 
qualified  power  of  investment  (that  is,  an  extension  of  poster* 
already  given  in  the  instrument)  iu  debentures  or  debenture  stock 
of  railway  aud  other  companies,  and  of  corporations  and  rocal 
authorities  under  the  Local  Loans  Act,  1875,  in  mortgage  deben- 
tures utiuer  the  Mortgage  Debenture  Acts  of  1865  aud  1870,  and  in 
securities  of  the  Isle  of  Man  Government  Trustees  under  the 
Settled  Land  Act,  1S82,  have  somewhat  larger  powers  as  to  ranVav 
stock.  In  many  cases  there  aro  restrictions  on  investment  in  stock 
certificates  payable  to  bearer,  although  in  authorized  securities, 
A  power  of  varying  investments  is  gencrallyimplied,  though  not 
expressly  given  by  statute,  as  in  Scotland.  The  duties  of  trustees 
in  the  distribution  of  trust  funds  have  been  made  less  onerous  by 
the  Trustee  Relief  Acts  of  1847  and  1849,  which  enabled  trustees  or  a 
majority  of  them  to  pay  iuto  the  Bank  of  England  to  the  account 
of  the  particular  trust  any  monoys  belonging  to  the  trust,  thus 
bringing  tho  properly  -within  the  jurisdiction  of  tho  court,  from 
which  it  can  only  be  obtained  on  petition.  Similar  powers  were 
conferred  upon  trustees  of  charities  by  18  and  19  Vict  c  124. 
By  more  recent  Acta  (22  aud  23  Vict  c.  35,  23  and  24  Vict  c  88) 
application  for  advico  may  be  made  by  a  trusteo  to  a  iudgo  of  tho 
Chancery  Division  on  a  petition  or  summon*  The  liability  of  a 
trustee  to  his  cestui  que  trust  on  any  claim  for  property  held  on 
an  express  trust  or  in  respect  of  breach  of  such  trust  is  not  barred 
by  any  statute  of  limitations,  36  and  37  Vict  c.  66,  a.  26  (2). 
The  powers  of  trustees  have  lately  been  considerably  extended  by 
tho  Conveyancing  Act,  1881,  aud  the  Settled  Land  Act,  1882,  in 
other  matters  besides  thoso  that  have  been  already  noticed.  One 
of  the  most  important  of  the  new  rowers  is  that  of  compounding, 
compromising,  or  abandoning  claims  relating  to  the  trust.  For 
the  trustee  in  bankruptcy,  see  Bankruptcy.  The  trustee  to  pre-  ' 
serve  contingent  remainders,  at  one  tine  common  in  conveyancing, 
has  ceased  to  be  necessary  (see  Remainder  Term).  A  hare  trustee 
is  one  to  whose  office  no  dnties  were  originally  attached,  or  who, 
though  such  duties  were  attached,  would  on  the  requisition  of  the 
cestui  qne  trust  be  compellable  to  convey  the  estate  to  him  or  by 
bis  direction.  The  term  is  used  in  some  Acts  of  Parliament,  for 
instance  the  Vendor  and  Purchaser  Act,  1874.' 

Rights  and  Duties  of  the  Cestui  que  Trust. — These  may  be  to  a 
great  extent  deduced  from  what  has  been  already  said  as  to  the 
correlative  duties  and  rights  of  the  trusteo.  The  cestui  que  trust 
has  a  general  right  to  the  due  management  of  the  trust  property, 
to  proper  accounts,  and  to  enjoyment  of  the  profits.  He  can  as  a 
rule  only  act  with  tho  concurrence  of  the  trustee,  unless  ho  seeks  a 
remedy  against  tho  trustee  himself.  Thus  the  trustee  must  be  a 
party  to  an  action  brought  in  respect  of  the  trust  estate,  and  must 
join  in  presenting  a  petition  in  bankruptcy  on  account  of  a  debt 
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due  to  the  estate,  but  tie  cestui  que  trust  on  giving  indemnity 
can  require  tho  trustee  to  lend  bis  name  a*  a  party.  He  may  also 
require  the  trustee  to  execute  conveyance*  of  the  legal  estate 
according  to  his  directions.  Trust  property,  if  parted  with  by  the 
trustee  in  fraud  of  the  trust  may  be  followed  by  the  cestui  que  trust, 
even  into  the  hands  of  a  purchaser  for  value  vrith  notice  of  the 
trust  The  cestui  que  trust  may  lose  his  rights  by  fraud,  by  laches, 
and  by  concurrence  or  acquiescence  in  a  breach  of  trust  Though 
no  lapse  of  time  bars  his  remedy  against  the  trustee  personally, 
he  cannot,  by  the  terms  of  the  Real  Property  Limitation  Act, 
1 874,  recover  land  or  reiii  vested  in  a  trustee  upon  an  express  trust 
after  twelve  years  from  the  time  when  the  right  accrued  or  six 
years  after  the  cesser  of  any  disability.  The  equitable  right  of  the 
cestui  que  trust  has  sometimes  been  recognized  by  statute  is  cases 
where  it  would  be  manifestly  unjust  that  ho  should  suffer  dis- 
ability by  virtue  of  his  having  merely  an  equitable  interest  The 
cestui  que  trust  has  the  right  of  voting  for  members  of  parliament 
and  is  qualified  to  serve  as  a  juror.  On  bankruptcy  ot  the  trustee 
the  trust  estate  is  not  affected.  Nor  was  it  affected  even  before 
the  Felony  Act  1870,  by  the  conviction  and  attainder  of  the 
trustee  for  felony.  Attainder  of  the  trustee  for  treason  involved, 
however,  forfeiture  of  a  trust  estate  of  inheritance.  (See  Trxa- 
bok.)  The  recognition  of  the  cestui  que  trust  as  owner  is  still 
not  complete.  Thus  no  notice  of  a  trust  is  recognised  in  certain 
public  documents,  as  the  books  of  the  Bank  of  England  and  tho 
registers  kept  under  the  Merchant  Shipping  Act,  1854,  the  Com- 
panies Act  1882.  the  Land  Transfer  Act.  1875,  and  the  Colonial 
Stock  Act  1877. 

iurs.— This  is  regulated  almost  entirely 
ings  relating  to  a  trust  may  be  brought  in 
of  first  instance,  — <1)  the  Chancery  Division  of  the  High  Court  of 
J ostice  or  the  Chancery  Court  of  the  County  Palatine  of  Lancaster. 
(2)  a  court  of  bankruptcy,  (3)  a  county  court,  (4)  a  criminal 
court  (1)  By  the  Judicature  Act  1878,  |  84,  the  execution  of 
trusts,  charitable  or  private,  is  assigned  to  the  Chancery  Division. 
The  rales  of  the  Supreme  Court,  1883,  provide  for  special  indorse- 
ment In  an  action  on  a  trust  for  the  parties  to  the  action,  for 
interrogatories  and  pleading,  and  for  proceeding  by  originating 
summons.  (See  Spmmons.  )  Forms  of  pleading  are  given  in  the 
appendix  to  the  rules.  An  injunction  rather  wan  an  action  mar 
sometimes  be  the  proper  remedy,  as  in  the  case  of  threatened  breach 
of  trust  The  Trustee  Relief  Acts,  the  Trustee  Act,  and  Lord  St 
Leonards'*  Act  of  1850  provide  for  proceeding  by  petition  or  sum- 
mons. Applications  under  the  Conveyancing  Act  must  be  in 
chambers  in  the  first  instance,  and  so  must  applications  under  the 
Trustee  Relief  Acts  where  the  money  or  securities  in  court  do  not 
exceed  £1000  or  £1000  nominal  value.  The  procedure  in  charit- 
able trusts  differs  to  some  extent  from  that  in  use  in  private  trusts. 
The  most  usual  course  of  proceeding  is  by  information  in  the  name 
of  the  attorney-general.  Another  mode  is  by  petition  under  8ir 
Samuel  Romilly*  Act  62  Geo.  III.  c  101,  superseding  the 
cumbrous  procedure  by  commission  which  had  been  previously  in 
use  under  43  Eli*,  c.  4.  A  third  mode  is  under  the  powers  of  the 
Charitable  Trusts  Acts,  the  first  of  which  was  passed  in  1853.  No 
proceeding  under  these  Acts  can  be  taken  without  the  authority  of 
the  charity  commissioners.    (2)  The  equitable  debt  due  from  the 


trustee  to  the  cestui  que  trust  will  support  a  petition  in  bankruptcy, 
and  is  a  debt  provable  in  bankruptcy.  An  order  of  discharge  in 
bankruptcy  does  not  release  the  bankrupt  from  any  debt  or  liability 
in  our  red  by  means  of  fraudulent  breach  of  trust  nor  does  it  release 


.  by  means  of  fraudulent  breach  of  trust  nor  does  it 
a  co-trustee  of  the  bankrupt  (3)  The  County  Courts  Equitable 
Jurisdiction  Act,  1885,  confers  on  county  courts  tho  authority  of 
the  High  Court  in  the  execution  of  trusts  and  proceedings  under 
tbe  Trustee  Acta  where  the  trust  estate  does  not  exceed  £500  in 
int  or  value.  By  the  County  Courts  Act  1867,  applications 
be  made  at  chambers  for  transfer  to  a  connty  court  of  an 
pending  in  tho  High  Court  where  the  property  does  not 
exceed  £500  in  amount  or  value.  The  same  Act  allows  trust  funds 
not  exceeding  that  limit  to  be  paid  into  tho  post  office  savings 
bank  in  a  county  court  town  in  the  name  of  the  registrar.  A 
county  court  has  jurisdiction  In  charitable  trusts  where  the  income 
of  a  charity  does  not  exceed  £50.  The  county  court  rules,  1886, 
con  tain  orders  regulating  the  practice  with  nsrpect  to  both  private 
anil  charitable  trusts.  Powers  similar  to  those  given  to  county 
courts  in  England  have  been  conferred  upon  the  civil  bill  courts  in 
Ireland.  (4)  At  common  law  trustees  committing  a  fraudulent 
breach  of  trust  could  not  bo  puoished  criminally.  This  was 
altered  by  the  Fraudulent  Trustees  Act  of  1857,  now  superseded 
by  the  larceny  Act  1861,  under  which  a  trustee  on  an  express 
trust  whether  public  or  private,  created  by  deed,  will,  or  instru- 
ment in  writing,  who  with  intent  to  defraud  converts  to  his  own 
use  or  benefit  or  the  use  or  benefit  of  any  other  person  than  the 
cestui  que  trust  or  for  any  purpose  other  than  the  public  or  charit- 
able purpose,  or  otherwise  disposes  of  or  destroys  such  property  or 
any  Part  thereof,  is  guilty  of  misdemeanour  and  punishable  with 
penal  servitude  for  a  term  not  exceeding  seven  years.  No  prosecu- 
ia  to  be  commenced  without  the  sanction  of  the  attorney- 


general  or— where  civil  proceedings  have  been  already  taken 
the  trustee— without  the  sanction  of  the  civil  court  The 
cannot  be  prosecuted  at  quarter  sessions.1 

Scotland.—  The  history  of  the  law  differs  considerably  from  thaf. 
of  England,  though  perhaps  the  position  of  the  Scotch  trustee  is 
now  not  very  different  from  that  of  the  trustee  in  England.  The 
Statute  of  Uses  did  not  apply  to  Scotland,  since  neither  that  nor 
any  similar  legislation  was  necessary  in  a  system  in  which  law  and 
equity  were  administered  by  the  same  tribunals.  Trusts  seem  to 
have  existed  from  time  immemorial,  and  have  been  frequently 
regulated  by  statute.  The  policy  of  the  English  Statute  of  Frauds 
was  no  doubt  intentionally  imitated  in  the  Act  1696,  c.  25,  enacting 
that  no  action  of  declarator  of  trust  should  be  sustained  as  to  any 
deed  of  trust  made  for  thereafter,  except  upon  a  declaration  or  back* 
bond  of  trust  lawfully  subscribed  by  the  person  alleged  to  be  trustee 
and  against  whom  or  his  heirs  or  assignees  tho  declarator  should 
be  intended,  or  unless  the  same  were  referred  to  the  oath  of  the 
party  timplieiter.  The  Act  does  not  spply  to  all  cases,  but  only  to 
those  in  which  by  the  act  of  parties  document*  of  title  are  in  the 
name  of  a  trustee,  but  the  beneficial  interest. in  another.  The 
person  cresting  the  trust  is  called  the  truster,  a  term  unknown  in 
England.  On  the  other  hand  the  term  eatui  que  trust  is  unknown 
in  Scotland.  Th*  office  of  trustee  is  prima  facie  gratuitous,  as  in 
England,  it  being  considered  to  fall  under  the  contract  of  mandate. 
Some  of  the  main  differences  between  English  and  Scotch  law  are 
these.  There  is  no  presumption  in  Scotland  of  a  resulting  trust  in' 
favour  of  a  purchaser.  A  trust  which  lapses  by  the  failure  of  a 
beneficiary  goes  to  th*  crown  as  ultimu*  here*,  not  to  the  trustee. 
The  office  of  trustee  is  not  a  joint  office,  therefore  there  is  no  right 
of  survivorship,  and  on  the  death  of  a  trustee  tho  survivor*  are  in- 
competent to  act  unless  a  certain  number  be  declared  or  presumed 
to  be  a  quorum,  or  the  office  be  conferred  on  trustees  and  the 
accodors  and  survivor*  of  them.  Sometimes  the  concurrence  of  one 
trustee  is  rendered  absolutely  necessary  by  his  being  named  tin* 
quo  turn.  The  Court  of  Session  may  appoint  new  trustees,  but 
generally  appoint*  a  judicial  factor.  There  has  been  a  considerable 
amount  of  recent  legislation,  chiefly  in  the  direction  of  extending 
the  powers  of  trustee*  and  of  the  court,  in  trust  matter*.  By  24 
and  25  Vict  c,  34  (amended  by  26  and  27  Vict  c.  116)  an 
appointment  of  gratuitous  trustee*  by  deed  or  local  act  was  to  be 
held  to  include  certain  provisions  usually  included  in  deeds  of 
appointment  i.e.,  powers  of  resignation  and  of  assumption  of  new 
trustees,  and  provisions  that  the  majority  of  trustees  accepting  and 
surviving  should  be  a  quorum,  and  that  each  trustee  should  only  be 
liable  for  his  own  acts  and  intromissions  and  should  not  be  liable  for 
omissions.  The  Trusts  Art,  1867  (30  and  31  Vict  c.  07),  added 
to  the  common  law  powers  of  trustees  by  giving  them  authority  to 
appoint  factor*  and  law-  agents,  to  discharge  trustees  who  have 
resigned,  to  grant  leases  for  s  limited  period,  to  uplift,  discharge, 
or  assign  debts,  to  compromise  claims,  to  grant  all  necessary  deeds, 
and  to  pay  debt*  due  by  the  truster  or  the  trust  estate.  It  also 
gave  the  Court  of  Session  power  (exercisable  by  the  lord  ordinary 
in  the  first  instance)  beyond  what  it  possessed  by  its  nobile  officium, 
in  cases  of  expediency,  of  selling  the  trust  estate,  of  granting  feus 
or  long  leases,  snd  of  borrowing  and  excambicm.  Power  was  given 
to  trustees  to  appoint  additional  trustees  by  deed  of  assumption, 
and  where  such  assumption  could  not  be  made  the  court  might 
appoint  Authority  was  conferred  upon  the  beneficiary  of  a  lapsed 
trust  to  complete  title  on  petition.  The  powers  of  investment 
given  to  trustee*  have  since  been  largely  increased  by  the  Trusts 
Amendment  Act,  1884.  They  sre  now  much  the  same  as  those 
allowed  in  England.  The  principal  differences  are  that  in  Scotland 
there  is  a  statutory  power  to  vary  securities,  and  that  statutory 
investment  by  a  Scotch  trustee  is  not  allowed  in  Bank  of  Ireland 
stock  or  on  real  security  in  Ireland.  The  Titles  to  Land  Consolida- 
tion Act  1868  (31  and  32  Yict.  c  101),  contained  provisions  as 
to  the  mode  of  completing  title  by  a  judicial  factor  on  a  trust 
estate  and  by  trustees  in  sequestration  and  as  to  tho  vesting  in 
trustees  of  heritable  property  conveyed  for  religious  or  educational 
purposes.  The  Conveyancing  Act,  1874  (37  and  38  Tict  c  04), 
dealt  with  compositions  payable  by  trustees  on  tho  death  of  a 
vassal,  and  with  completion  of  title  by  the  heir  of  a  sole  or  last  sur- 
viving trustee,  by  a  successor  of  an  er  ujneio  trustee,  and  by  trustee* 
where  words  of  conveyance  are  not  expressed  to  be  in  favour  of  such 
trustees.  Forms  of  document*  relating  to  trust  property  will  be 
found  in  Juridical  Styles  and  in  the  schedules  to  tne  Acts  of  1867, 
1868,  and  1874.  A  conveyance  in  trust  may  be  either  absolute 
with  a  back-bond  or  in  form  a  conveyance  in  trust  A  trustee  is 
responsible  for  the  due  execution  of  the  trust,  subject  to  the 
limitations  contained  in  24  and  25  Tict  c.  84.  The  provision  cf 
the  Companies  Act  1862,  that  no  trust  is  to  be  entered  on  tho 
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register,  does  not  apply  to  Scotland.  A  trustee,  ■  member  of  * 
joint- stock  company,  though  entered  on  the  register  as  a  trust 
dispone*,  may  incur  personal  liability  as  a  partner,  unless  Die  con- 
trary be  expressed.     Liability  under  such  circumstances  was 
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»ry  be  exprcsse.l.  M»D-lity  un<lcr  sncn  circumstance*  was 
tablished  in  the  litigation  which  followed  the  suspension  of  the 
City  of  Glasgow  Bank  in  1878.1  A  sheritT  court  has  jurisdiction 
orcr  actions  of  declarator,  relating  to  questions  of  heritable 
right  or  title,  where  tho  value  of  the  subject  in  dispute  does  not 
exceed  £50  by  the  year  or  £1000  in  value  (40  and  41  Vict  c.  50). 
A  judicial  factor  may  be  appointed  by  tho  shoriff  court  where  the 
yearly  value  of  the  estate  does  not  exceed  £100  (43  and  44  Vict 
c.  4).  Fraudulent  truntaea  am  criminally  liable  at  common  law, 
not  by  statutory  enactment,  as  in  England.  Adjudication  on  a 
trust  bond  is  a  mode  of  obtaining  the  decision  of  the  Court  of 
Session  on  a  bond  by  a  fictitious  creditor,  for  tho  purtiose  of  giving 
title  to  the  heir,  by  preventing  his  liability  to  possible  passive 
representation.    It  is  regulated  by  1695,  c  24.* 

United  Stale*. — In  New  York  and  some  other  States  uses  and 
trusts  have  been  abolished  (with  certain  execptioua),  and  every 
estate,  subject  to  those  exceptions,  is  deemed  a  legal  right  cogniz- 
able in  courts  of  law.  The  exceptions  are  in  New  York  implied 
trusts  and  express  trusts  to  sell  land  for  the  benefit  of  creditors,  to 


sell;  mortgage,  or  leaso  land*  for  the  benefit  of  Wat 
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purpose  of  satisfying  any  charge  tlicreon,  to  receive  the  rents  aud 
fronts  of  lands  and  apply  them  to  the  use  of  any  person  during 
the  life  of  such  person  or  any  shorter  term,  or  to  receive  such 
rents  and  profits,  and  accumulate  the  same  within  the  limits 
allowed  by  the  law.  Trusts  of  personalty  for  public  purposes  are 
very  generally  allowed  in  SUtee  where  private  trusts  do  not  exist 
Provisions  similar  to  those  of  the  English  Statute  of  Frauds  have 
been  generally  adopted  by  the  States  which  recognize  private  trnsts. 
Some  States  go  further  thau  the  statute  and  allow  the  creation  of 
trusts  (other  than  those  arising  by  implication,  or  operation  of  law) 
only  by  means  of  will  or  deed.  Where  the  trust  is  of  real  estate, 
the  doed  must  generally  be  registered  (see  ReoisTHAtion).  Forms 
of  deeds  of  trust  are  given  in  the  Statutes  of  Virginia  and  other 
States.  The  English  doctrine  of  cypres  seems  to  have  been  adopted 
ouly  in  Pennsylvania.  Conveyances  in  trust  for  the  settlor  are 
pouerally  void  against  creditors  by  tho  policy  of  the  Acta  of  Eliza- 
beth. By  the  legislation  of  some  SUtee  a  fieehold  may  commence 
in  fuliero  without  the  operation  of  the  Statute  of  Usee.  Societies 
of  professional  trustees,  receiving  a  percentage  of  the  income  of  the 
proporty  as  payment  for  their  trouble  and  liability,  are  frequently 
recoguized  by  law.  Such  societies  are  generally  under  an  obliga- 
tion to  make  periodical  returns  of  their  receipts  and  expenditure. 
A  public  trustee  as  a  corporation  sole  exists  in  some  States.  Trustee 
process  in  tho  New  England  States  is  what  is  generally  known  as 
garnishee  process  in  England,  that  is,  a  moans  of  reaching  pro- 

Corty  and  credits  of  a  debtor  in  the  hands  of  third  persons  for  the 
onefit  of  an  attaching  creditor.*  (J.  VYt.) 

TSARITSYN,  a  district  town  of  the  government  of 
Saratoff,  Russia,  situated  on  the  right  bauk  of  tho  lower 
Volga  where  it  suddenly  turns  towards  the  south-east,  only 
40  miles  distant  from  the  Don.  It  is  the  terminus  of 
p  railway  line  which  begins  at  Riga  and,  running  south- 
bastwarda,  crosses  all  the  main  lines  which  radiate  from 
Moscow  to  the  south.  It  is  also  connected  by  rail  with 
rCatatch  on  the  Don,  where  merchandise  from  the  Sea  of 
Azoff  is  disembarked  and  transported  by  rail  to  Tsaritsyn, 
to  be  sent  thence  by  rail  or  steamer  to  different  parts  of 
Russia.  Corn  from  Middle  Russia  for  Astrakhan  is  trans- 
ferred from  the  railway  to  boats  at  Tsaritsyn  ;  timber  and 
wooden  wares  from  the  upper  Volga  are  unloaded  hero 
and  sent  by  rail  to  Katatch ;  and  tub,  salt,  and  fruits  sent 
from  Astrakhan  by  boat  up  the  Volga  are  here  unloaded 
and  despatched  by  rail  to  the  interior  of  Russia.  The 
town  has  grown  rapidly  Bince  the  completion  of  the  rail- 
way system,  an  d  has  a  large  trade  in  naphtha  from  Baku, 
which  is  shi  pped  up  the  Volga  to  Tsaritsyn  and  sent  thence 
by  rail  to  the  interioi  of  Russia.  The  railway  betweeu 
the  Baskunchak  salt  lakes  of  Astrakhan  and  the  Volga 
has  made  Tsaritsyn  also  a  depot  for  the  salt  trade.  In 
1882  10,000,000  cwts.  of  merchandise,  valued  at  one  mil- 
lion sterling,  were  landed  at  Tsaritsyn,  and  since  then  the 

1  The  principal  cake  was  Muir  v.  City  of  Glasgow  Bauk,  Lnxe  Re- 
p*rtt,  4  Appeal  Cases,  337. 
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figures  have  notal.ly  increased.  In  addition  Tsaritsyn 
is  the  centre  o(  the  trade  connected  with  the  mustard 
plantations'  of  Sarepta,  Dubovka,  aud  the  neighbourhood ; 
170,000  cwta.  of  mustard  seod  are  either  ground  or  con- 
verted into  oil  annually,  the  exports  being  70,000  cwta. 
of  mustard  and  half  the  corresponding  quantity  of  oil 
(valued  at  £250,000).  The  fisheries  of  the  place  aro  also 
important.  The  population  (6750  in  1861)  numbered 
31,220  in  1882.  It  is  still  larger  in  summer,  Tsaritsyn 
having  become  the  gathering-place  of  poor  people  in 
search  of  work,  and  tho  misery  and  filth  in  its  poorer 
quartern  are  very  great.  The  buildings  of  the  town  do 
not  improve;  proportionately  with  the  increase  of  wealth. 
They  include  a  (wooden)  theatre,  a  public  library,  and 
two  gymnasia  for  boys  and  girls.  The  old  church  of  St 
John  (end  of  1 6th  century)  is  a  fine  specimen  of  the  archi- 
tecture of  its  period. 

Tsaritsyu  was  founded  in  tho  16th  century,  when  a  fort  was 
erected  to  prevent  the  incursions  of  tho  free  Cossacks  and  runaway 
serfs  who  gathered  on  the  lower  Volga,  as  also  those  of  the  Kalmucks 
and  Circassians.  In  1606  Tsaritsyu  took  part  in  the  rising  in 
favour  of  the  fehto  Demetrius,  and  Raziu  took  the  town  in  1670. 
The  Kalmucks  and  Circassians  of  the  Kuban  attacked  it  repeatedly 
in  the  17th  century,  so  that  it  had  to  be  fortified  by  a  strong  earthen 
and  palisaded  wall,  traces  of  which  are  still  risible. 

TSARSKOYE  SELO,  a  district  tewn  of  Russia,  in  the 
government  of  St  Totersburg,  and  an  imperial  residence,  18 
miles  to  the  south  of  the  capital,  is  situated  on  the  Duderhof 
Hills  and  consists  of  the  town  proper,  surrounded  by  several 
villages  and  a  German  colony,  which  are  summer  resorts  for 
the  inhabitants  of  St  Petersburg,  and  the  imperial  parks 
and  palaces.  The  town  is  built  according  to  a  regular  plan, 
and  its  houses,  a  great  number  of  which  have  been  erected 
by  the  crown,  are  nearby  all  surrounded  by  gardens.  The 
cathedral  of  St  Sophia  is  a  miniature  copy  of  that  at 
Constantinople.  Tho  town  has  two  gymnasia  for  boys  and 
girls.  The  imperial  parks  and  gardens  cover  1680  acres; 
the  chief  of  them  is  the  "  old  "  garden  containing  the  "old 
palace,"  built  by  Rastrelli,  the  gallery  of  Cameron  adorned 
with  fine  statues,  and  numerous  pavilions  and  kiosks.  The  ' 
population  numbered  15,000  in  1885. 

When  Peter  I.  took  possession  of  the  mouth  of  tho  Neva  a  Finnish 
village,  Saari-moia,  atood  on  the  si  to  now  occupied  by  the  town, 
aud  its  Russified  name  Sarskaya  was  cbsnged  into  Tsarskoye  when 
Peter  I.  presented  it  to  his  wife  Catherine.  It  was  especially  em- 
bellished by  Elizabeth.  Under  Catherine  IL,  a  town,  Sophie,  waa 
built  close  by,  but  its  inhabitants  were  transferred  to  Tsarskoye  Selo 
uuder  Alexander  I.  The  railway  connecting  the  town  with  St 
Petersburg  (1838)  was  the  first  to  be  constructed  in  Russis. 

TSCHTJDI,  or  Schudy,  the  name  of  one  of  the  oldest 
and  most  distinguished  families  of  the  land  of  Olarus, 
Switzerland.  From  1029  to  1253  a  member  of  the  ckn 
held  the  office  of  steward  of  the  abbess  of  Siickingen  on 
the  Rhine,  the  lady  of  the  manor ;  and  after  Olarus  joined 
the  Swiss  Confederation  in  1352  various  members  of  the 
family  held  high  political  offices  at  home,  and  were  dis- 
tinguished abroad  as  soldiers  and  in  other  waya.  In  litera- 
ture, its  most  eminent  member  was  Oil  is  or  Mawwa 
TscmrDi  (1505-1572),  who,  after  having  served  his  native 
land  in  various  offices,  in  1558  became  the  chief  magistrate 
or  "  landammann."  Originally  inclined  to  moderation,  be 
became  later  in  lifo  more  and  more  devoted  to  the  cause 
of  the  counter-Reformation.  It  is,  however,  as  tho  his- 
torian of  the  Swiss  Confederation  that  he  is  best  known  ; 
by  incessant  wanderings  and  unwearied  researches  amongst 
original  documents  he  collected  material  for  three  great 
works,  which  therefore  can  never  wholly  lose  their  value, 
though  his  researches  have  been  largely  supplemented  and 
corrected  by  those  of  more  recent  students.  In  1538  his 
book  on  RhaHia,  written  in  1528,  was  published  in  Latin 
and  in  German — Dt  pruca  ac  vera  Jfpina  Bhrntia,  or. Die 
uralt  loahrhaftig  Alpuch  RhiUia. 

ot  published  until  long  sfter  his  death. 
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The  Bfschrtibwng  Cal'is  Coma  fa:  appeared  under  flallati'»  editorship 
in  1758,  and  is  mainly  devoted  to  a  topographical,  historical,  and 
antiquarian  description  of  ancient  Helvetia  and  Rhetia,  the  latter 
part  being  his  early  work  on  Rhu-tia  revised  and  greatly  enlarged. 
This  book  was  designed  practically  as  an  introduction  to  bis  mag- 
nuts)  opus,  the  Chronicon  Helveticum,  part  of  which  (from  1100  to 
14705  was  published  by  J.  E.  Iselin  in  two  stately  folios  (1734-36) ; 
the  rest  (to  1561)  consists  only  of  rough  materials.   The  value  of 


the  work  rests  very  largely  on  the  constant  uso  of  original  docu- 
ments, no  fewer  than  760  being  printed  in  Iscliu's  edition,  though 


the  transcript*  do  not  always  in  point  of  accuracy  come  up  to  t^e 
standard  demanded  by  the  modern  critical  historian.  Many  ballads 
are  incorporated  and  also  many  oral  traditions^  both  being  employed 
to  give  Ufe  and  picture  squeness  to  hia  ator'y,  though  ottcu  at  the 
expense  of  historical  truth,  the  stock  instance  of  which  U  tho  manner 
ia  which  he  completed  and  elaborated  the  Tell  legend  (see  Tkll). 
In  many  way*  his  book,  save  in  its  flowing  and  quaint  German, 
ia  rather  liko  the  work  of  a  14th-century  chronicler  than  a  critical 
hibtory  ;  but  it  has  been  the  source  from  which  all  later  Swiss  writers 
have  drawn  their  information,  and. in  many  cases  preserves  the  evi- 
dence of  original  document*  which  have  since,  disappeared.  It  ia  in 
short  a  history  rather  resembling  that  of  Livy  than  that  of  Halkm 
or  Stubb*. 

Subjoined  is  a  list  of  other  prominent  members  of  tho  family. 
DOMINIC  (1696-1664)  was  a  Benedictine  monk  at  Mori  and  wrote 
a  painstaking  work,  Origa  ei  gnualogia  gloriosisrimorum  comitum 
<U  LTaUburg  (1851).  Joseph,  a  Benedictine  monk  at  Einsiedeln, 
wrote  a  useful  history  of  his  abbey  (1823).  The  family,  which  be- 
came divided  in  religions  matters  at  the  Reformation,  also  includes 
several  Protestant  ministers, — Joiim  Hkjtry  (1670-1729),  who  wrote 
BexhrribxtKg  da  Land*  Qtanu  (1714) ;  John  Thomas  (1714-1788), 
who  left  behind  him  several  elaborate  HS3.  on  tho  local  history  of 
Olarus  ;  and  John  Jamh  (1722-1784),  who  compiled  an  elaborate 
family  hUtorv  from  900  to  1600,  and  as  account  of  other  Glarus 
families.  John  Louis  (d.  1784),  who  settled  in  Meti  and  contri- 
buted to  the  Encyclopedia  and  F&IKDRICH  (1820-1888),  tho  author 
of  Da*  TMtrUben  drr  Mptnux-U,  were  distinguished  naturalists. 
Among  tho  aoldiors  may  bo  mentioned  Cheibtopueb  (1571-1628),  s 
knight  of  Hal  ta  and  an  excellent  linguist,  who  served  in  the  Fre  n  c  h 
and  Spanish  armie-  ;  while  the  brother*  LotJIS  LSONABO  (1700- 
1770)  and  Joaxph  Anthony  (1/03-1770)  were  in  the  Neapolitan 
service.  Vaibntinz  (1499-1555).  the  cousin  of  Giles,  wss,  lik*  the 
latter,  a  pupil  of  Zwingli,  whom  he  afterwards  succeeded  as  pastor 
of  Glarus,  and  by  hi*  moderation  gained  so  much  influence  that 
daring  the  thirty  years  of  his  ministry  hi*  services  ware  attended 
alike  by  Catholics  and  Protestants. 

TSE-NAN  FOO,  the  capital  city  of  the  province  of  Shan- 
tung in  China,  stands  in  36*  40*  N.  lat  and  117*  1'  E. 
long.  It  ia  situated  in  one  of  the  earliest  settled  districts 
of  the  empire,  and  figures  repeatedly  in  the  records  of  the 
wars  which  troubled  the  country  during  the  six  centuries 
that  preceded  the  Christian  era.  On  the  establishment  of 
the  Han  dynasty  (b.c.  206)  it  had  the  name  which  it  now 
bears;  but  during  the  next  200  years  it  was  known  at 
different  periods  as  Fing-yuen,  Ts'ien-eh'ing,  and  Po-hai, 
In  the  4th  century  its  name  was  changed  to  Tse;  and 
by  the  founder  of  the  Tang  dynasty  (618-907)  it  was 
christened  Lin-taze,  by  which  name  it  was  known  until  the 
overthrow  of  tho  Mongol  dynasty  in  the  14th  century, 
when  the  name  of  Tse-nan  was  restored  to  it.  The  city, 
which  lies  in  the  valley  of  the  present  channel  of  the 
Yellow  river  (Hoang-Ho),  and  at  a  short  distance  from  its 
banks,  is  surrounded  by  a  triple  line  of  defence.  First  is 
the  city  wall,  strongly  built  and  carefully  guarded,  outside 
this  a  granite  wall,  and  beyond  this  again  a  mud  rampart. 
The  streets  are  full  of  good  shops,  among  which  book, 
picture,  and  flower  shops  are  conspicuous.  There  are  two 
fine  examination  hall^,  one  for  bachelors  of  arts  and  tho 
other  for  doctors  of  law,  several  handsome  temples,  and 
a  metropolitan  "drum"  tower.  The  most  noticeable 
feature  about  the  city  is  three  springs  outside  the  west 
gate,  which  throw  up  as  many  streams  of  tepid  water  to 
a  height  of  about  2  feet.  This  water,  which  is  pleasant 
to  the  taste,  and  is  highly  prized  for  its  healing  qualities, 
flows  in  such  abundant  quantities  that  it  fills  the  moat  and 
forms  a  fine  lake  in  the  northern  quarter  of  the  city. 
With  the  taste  which  Chinamen  always  show  in  such 
•uatters,  the  laka  is  divided  into  a  number  of  water  avenues 
by  floating  banks,  on  which  fiowcr3  and  trees  are  skilfully 
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arranged,  and  is  further  adorned  with  several  picturesque 
summer  houses,  which  form  points  of  attraction  to  picnic 
parties  and  pleasure-seekers  during  tho  wanner  months. 
Its  waters  abound  with  many  species  of  edible  fish.  The 
population  of  the  town  is  reckoned  at  about  100,000, 
among  whom  are  2000  Mohammedan  families.  The  city 
is  the  centre  of  a  Roman  Catholic  see,  and  has 


i 


Tsetse  fly  {OU>sti»a 
mor$Uam). 


its  gates  to  several  Protestant  missionary  I* 
Sou  Williamson,  Journeys  in  North  China,  London,  1870. 
TSETSE  FLY  (Glouina  mortUant).  The  tsetse  fly,  so 
much  dreaded  by  the  traveller  in  South  Africa,  belongs  to 
tho  sub-family  Mutcinst  and  is  closely  allied  to  Stomoiyt. 
It  is  scarcely  larger  than  the  common  house  fly,  which  it 
resembles  in  its  general  shape.  It  can,  however,  be  easily 
distinguished  by  its  colour  and  the  position  of  its  wings. 
These  are  loDger  than  the  abdomen,  and  when  at  rest  they 
■project  behind  it,  overlapping  one  another  at  their  tips. 
This  gives  the  fly  a  longer  and  narrower  outline  than  that 
of  the  house  fly.  The  colour  is  somewhat  like  that  of  the 
honeybee:  the  thorax  is  chestnut  brown 
with  four  longitudinal  black  stripes,  the  fr<*^ 
abdomen  light  yellow  with  transverse 
bars  of  dark  brown  on  its  dorsal  surface. 
The  proboscis,  with  which  the  fly  inflicts 
its  sting,  is  grooved  and  contains  two 
long  styles ;  and  it  is  guarded  by  a 
pair  of  setose  palps.  At  the  base  of 
the  proboscis  is  a  dilated  horny  bulb, 
and  in  this  swelling  it  is  supposed  that 
the  poison  is  secreted.  Tho  bite  of  the 
tsetse  is  innocuous  to  man  and  is  not 
more  painful  than  that  of  a  gnat.  Large  game,  goats, 
and  apparently  all  animals  whilst  Buckling,  are  also  un- 
affected by  it  But  to  the  horse,  ox,  and  dog  it  is  fatal 
The  poison  may  take  effect  after  a  few  days,,  or  the 
animal  may  remain  apparently  unaffected  for  some 
months;  but  eventually  symptoms  of  poisoning  appear. 
These  symptoms  seem  to  bo  rather  variable;  as  a  rule 
swellings  arise  under  the  jaws  and  around  the  navel,  the 
eyes  and  nose  begin  to  ran,  and,  although  the  animal  con- 
tinues to -graze,  it  becomes  more  and.  more  emaciated, 
suffers  violently  from  purging,  and  at  length  succumbs 
to  extreme  exhaustion.  Post-mortem  examination  chows 
that  the  muscles,  and  especially  the  heart,  are  in  a  very 
soft  and  flabby  condition.  The  lungs  and  liver  are  affected, 
tho  gall  bladder  distended  with  bile.  The  fat  is  of  a 
greenish  yellow  colour  snd  oily  consistency,  the  blood 
small  in  quantity  and  very  thin,  with  hardly  any  power  of 
staining.  At  present  no  cure  is  known  for  the  bite,  nor 
docs  inoculation  seem  to  afford  any  protection.  The  fly 
is  said  to  avoid  animal  excreta,  and  in  some  parts  a  paste 
composed  of  milk  and  manure  is  smeared  on  cattle  which 
are  about  to  pass  through  tho  "  fly-belts."  This  affords  a 
certain  amount  of  protection.  Lion's  lat  is  used  in  the 
same  way,  and  is  said  to  be  efficacious. 

The  fly  is  found  as  a  rule  in  the  neighbourhood  of  water,  and  its 
habitat  is  usually  sharply  defined.    Often  it  occurs  on  one  side  of 


a  stream  but  not  on  the  other.  The  limits  of  the  "  fly-belts"  are 
well  known  to  the  natives,  and  traveller*  can  ensure  comparative 
aatety  to  their  cattle  by  pawing  through  these  districts  after  sun- 
down. The  northern  limits  or  the  area  inhabited  by  the  tsetse 
are  not  known.  It  is  found  throughout  the  valley  of  the  Limpopo 
river,  but  does  not  come  much  south  of  this,  except  in  the  eastern 
border*  of  the  Transvaal.  Here  it  extends  far  south  of  Delogoa 
Bay,  and  infests  the  Lobombo  Mountains  and  the  Amatonga 
country,  reaching  to  the  confines  of  Santa  Lucia  Bay.  It  appears 
to  bo  gradually  retreating  northwards,  following  tho  big  game. 

The  fly  la  found  ia  /Vac  Zoei.  Sot,  ISSO,  and  by  Praak  Oav,  ilataUU 
Land  and  At  Victoria  Fattt,  1881. 

TUAM,  a  market  town  and  episcopal  city  of  Galwa^, 
Ireland,  is  the  terminus  of  the  Athenry  and  Tuam  Railway, 
and  lies  20  miles  north-east  of  Oalway  and  129  west  of 
Dublin.  An  abbey  was  founded  here  towards  the  end  of  tha 
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5th" century,  and  in  the  beginning  of  the  6th  an  episcopal 
see  by  St  Jarlath.  The  new  Protestant  cathedral  of  St 
Mary  occupies  the  si  to  of  the  original  cathedral,  built  in 
1130,  and  includes  the  chancel  arch  of  the  ancient  building, 
now  forming  the  great  doorway, — a  very  fine  specimen  of 
the  old  Romanesque.  The  Roman  Catholic  cathedral  in 
the  later  Early  English  style  is  one  of  the  finest  modern 
Catholic  churches  in  Ireland.  Adjoining  it  is  the  Roruau 
Catholic  college  of  St  Jarlath,  usually  called  the  "New 
College,"  founded  in  1814  for  the  education  of  candidates 
for  the  priesthood.  To  the  west  are  the  archbishop's 
palace  and  a  convent  of  Presentation  nuns.  The  other 
public  buildings  are  the  workhouse,  the  dispensary,  and 
the  marketrhouso.  The  town  has  a  considerable  retail 
trade,  and  is  a  centre  for  the  disposal  of  agricultural  pro- 
duce. From  4223  in  1871  the  population  decreased  to 
3567  in  1881. 

The  mo  of  Tuain  wis  raised  to  »n  archbishopric  shout  1152. 
Under  the  Church  Temporalities  Act  of  1*39  it  was  reduced  to  a 
bishopric,  but  is  atill  the  seat  of  s  Roman  Catholic  archbiahop.  It 
roceived  its  first  charter  in  tho  lllh  year  of  Jamea  I.  It  formerly 
returned  two  members  to  parliament,  but  waa  disfranchised  at  the 
Union. 

TUAMOTU  ARCHIPELAGO,1  a  broad  belt  of  seventy 
coral  islands  lying  between  14*  5'  and  23*  22'  S.  lat.  and 
134*  25'  and  148  40'  W.  long.,  and  now  under  tho  pro- 
tection of  France.  They  trend  in  irregular  lines  in  a  north- 
west and  south-east  direction,  and  cover  1500  miles  of  the 
Pacific,  the  easternmost  Tuamotus  being  3600  miles  from 
Peru.1  With  the  exception  of  a  fow  insignificant  islands 
the  archipelago  consists  of  atolls  (see  Corals  and  Pacific 
Ocban),  mostly  chains  of  low  islet*  that  crown  the  reefs 
and  sometimes  also  obstruct  tho  deep  lagoons  which  they 
encircle.  The  largest  ijland,  Nairsa  (Dean's  Island),  with  a 
lagoon  45  miles  long  by  15  wide,  is  made  up  of  twenty 
islets.  Fakarava,  the  next  in  size,  consists  of  fifteen  islets, 
and  its  oblong  lagoon  afford*  the  best  anchorage  in  the 
group.  Hao  has  fifty  islets,  and  its  lagoon  is  dangerously 
studded  with  coral  The  symmetrically  placed  eleven 
isleU  of  Anao  suggested  to  Captain  Cook  tho  name  of 
Chain  Island.  Matahiva,  Niau,  and  Mururoa  are  good 
specimens  of  the  horse -shoo -shaped  atoll  Ncngonen- 
gone,  Fangataufa,  and  Marutea,  true  lagoon  islands,  form 
unbroken  rings  round  their,  lake-like  lagoons.  In  a  few 
of  tho  smaller  atolls  tho  lagoons  have  been  completely 
silted  up.  To  the  south-east  lie  the  Oambier  Islands,  a 
cluster  of .  four  larger  and  many  smaller  volcanic  islets, 
enclosed  in  one  wide  reef.  Tho  wooded  crags  of  Mangarevo, 
the  largest  islet,  5  miles  in  length,  rise  to  a  height  of  1 300 
feet  and  are  covered  with  a  rich  vegetation,  quite  Tahitian 
in'  character ;  but,  as  in  tho  other  Tuamotus,  there  is  a 
dearth  of  animal  life.  This  group  was  discovered  by 
Captain  Wilson  of  the  Lo.idon  Missionary  Society  in  1797. 
Tahitian  teachers  wore  sent  thither  in  1834  ;  but  Catholic 
missionaries  followed  in  1836,  and  converted  the  entire 
population.  The  natives,  once  very  numerous,  now  number 
less  than  a  thousand,  and  are  still  decreasing.  Cannibal- 
ism was  formerly  prevalent  In  physique,  language,  re- 
ligion, and  custom  the  Gambier  Islanders  closely  resemble 
the  Rarotongans.  Beechoy  surveyed  tho  group  in  1826, 
and  D'Urvillo  in  1838.  Pitcairn  Island  and  a  few  unin- 
habited rocks  lie  still  farther  to  the  south-east.  Tho. 
Tuamotus  are  healthy  and  as  a  rule  have  a  lower  mean 

1  There  ia  no  collective  name  for  the  archipelago  among  tbe 
Tuamotuana  themselves,  but  the  Tahitiaos  call  It  Paumotu  (i.e., 
Cloud  of  IsUnQs).  The  group  ia  Bougainrille'a  Dangerous  Archipelago, 
Fleurieu'e  Bad  Boa,  KruaenaUrn'i  Low  Islands,  and  tbe  Pearl  lalands 
or  trader.. 

»  Distinct  namea  bare  been  given  to  eight  clutter,  of  the  archi- 
pelago,— Disappointment  Islands,  Kiog  George's  Islands,  Palliser 
lalands,  lUelWty  Islands,  Two  Croup*.  r>iko  of  Glouceater  Islands, 
Action  or  Amphltrite  group,  and  Gambier  Islands. 
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temperature  man  Tahiti.  Tho  easterly  trade  winds  prevaU. 
Rain  and  fogs  occur  even  during  the  dry  season.  The 
stormy  season  lasts  from  November  to  March,  when  de- 
vastating hurricanes  are  not  uncommon  and  a  south- 
westerly swell  renders  the  western  shores  dangerous. 
Plants  and  animals  are  very  meagrely  represented,  even 
more  so  than  in  the  atolls  of  Micronesia.  Cocoa-palms 
and  the  pandanus  thrive  on  many  of  the  islets,  and  the 
bread-fruit,  banana,  pine-apple,  and  arum  have  been  intro- 
duced from  Tahiti  into  the  western  islands.  Mammals 
are  represented  by  a  rat ;  among  land-birds  a  parakeet,  a 
thrush,  and  a  dove  are  noticeable ;  and  of  reptiles  there  it 
only  one  lizard.  InsecU  are  scarce.  But  the  sea  and 
lagoons  teem  with  turtle,  fish,  mollusks,  crustaceans,  and 
zoophytes.  Coral  grows  luxuriantly  everywhere.  From 
the  abundance  of  pearl-oysters  the  archipelago  gets  its 
name  of  Pearl  Islands;  pearl-fishing  indeed  is  the  only 
remunerative  industry.  Under  French  control  the  newest 
appliances  for  obtaining  shells  have  now  mostly  superseded 
the  laborious  diving  of  the  natives.  Tho  Tuamotus  are 
very  thinly  inhabited  by  a  fine  strong  Polynesian  race, 
more  muscular  and  mostly  darker-skinned  than  that  inhabit- 
ing Tahiti.  In  the  west  considerable  intermixture  with* 
other  races  has  taken  place.  Of  the  habits  of-  the  people 
little  is  known,  and  many  of  the  islands  are  still  marked 
"  hostile  inhabitants  "  on  the  English  Admiralty  charts. 
In  the  eastern  islands  cannibalism  existed.  ^Tattooing  is 
not  universal.  Clothing  and  ornaments  are  (very  scanty.' 
The  huts  are  mean  square  buildings,  often  mere  shelters 
of  leaves.  Good  outrigger  and  single  and  double  canoes 
are  built,  the  larger  ingeniously  stitched  together  oft  small 
pieces  of  drift  wood.  Fishing  with  net  and  hook  is  much 
practised.  Food  besides  fish  consists  almost  exclusively  of 
cocoa-nuts  and  pandanus  fruit.    Water  is  scarce.. 

Magellan's  6rBt  discovery  of  laud  after  reaching  ths  Pacific  in 
1520  was  one  of  the  Tuamotus.  Various  portions  of  the  archipelago 
were  in  turn  crossed  by  Queiros  (1605),  Lemairo  and  Schouten 
(161C),  Roggeween  (1722),  Byron  (1765),  Wallia  (1767),  Bougain- 
ville (1768),  Cook  (1769),  the  "Duff"  (1797),  Krusenstern  (1803;, 
Kot/obue  (1816),  Fitzroy  (1835),  D'Urville  (1838),  and  Belcher 
(1840).  The  first  systematic  anrvey  was  instituted  in  1818  by 
Bellinghausen,  and  waa  continued  in  1823  by  Duperry,  in  1826  by 
Beechey,  aud  in  1839  by  Wilkes.  Thanks  to  these  many  explorers, 
the  ialanda  hare  been  christened  and  rcchristened  with  a  chaos  of 
Spanish,  Dutch,  Engliah,  French,  German,  and  Russian  name*. 

Hie  narretivi-j  of  (he  rarion»  eiploreri  etted  above,  and  Mtlelcke,  /«*!» 
in  HLUc*  temni  (Leipslc.  1870):  for  (teneral  statistics  and  an  account  of  ths 
pearl-bttieile »,  see  Katun  Colonial™,  Psrls,  1&S6. 

TUBEKCLE.  See  Pathology,  vol  xviii.  p.  405,  and 
Phthisis. 

TUBEHOSE.  The  cultivated  tuberose  (Polianthn  tulxr- 
osa)  is  allied  to  the  Mexican  agaves  and  ia  a  native  of 
the  same  country.  The  tuberous  root-stock  send*  up  a 
stem  3  feet  in  height,  with  numerous  lanceolate  leaves  and 
terminal  racemes  of  white  funnel -shaped,  very  fragrant 
flowers.  Each  flower  is  about  1 J  inches  long,  with  a  long 
tube  and  a  six -parted  limb.  The  stamens  are  six  in 
number,  emerging  from  the  upper  part  of  the  tube,  and 
bear  linear  anthers.  The  ovary  is  three-celled ;  but  the 
mature  fruit  and  seed  are  not  botanically  known.  The 
plant  is  largely  grown  in  the  United  States  and  at  the 
Capo  of  Good  Hope  for  export  to  England,  as  it  is  found 
that  imported  bulbs  succeed  better  than  those  grown  in 
the  United  Kingdom.  The  cultivated  plants  have  doubl« 
flowers  and  require  a  rich  soil,  considerable  heat,  and,  at 
first,  abundance  of  water. 

TUBINGEN,  the  university  town  of  Wurtemberg,  is 
picturesquely  situated  on  the  hilly  and  well-wooded  banks 
of  the  Neckar,  at  the  junction  of  tho  Ammer  and  Stein- 
lacb,  18  miles  south  of  Stuttgart,  and  on  the  S.E.  border 
of  the  Black  Forest.  The  older  town  is  irregularly  built 
and  unattractive,  but  the  newer  suburbs,  the  chief  of 
which  is  the  Wilhclmsstrasse,  are  handsome.    The  mm* 


Digitized  by  Google 


T  U  C  — T  U  C 


003 


conspicuous  building  is  the  old  ducal  castle  of  Hohen- 
tubingen,  built  in  1507-1540  on  a  bill  overlooking  the 
town,  and  now  containing  the  university  library,  observa- 
tory, chemical  laboratory,  Ac.  Among  the  other  chief 
buildings  are  the  quaint  old  Stiftskirche  (1469-83),  and 
the  new  aula  and  numerous  institutes  of  the  university,  all 
of  which  are  modem.  A  monument  was  erected  in  1873 
to  the  poet  Uhland  (1787-1862),  who  was  born  and  is 
buried  here.  Tubingen's  chief  claim  to  attention  lies  in 
its  famous  university;  founded  in  1 477  by  Duke  Eberhard. 
The  university  adopted  the  Reformed  faith  in  1534,  and 
in  1536  a  Protestant  theological  seminary — the  so-called 
Stift — was  incorporated  with  it.  In  1817  a  Roman 
Catholic  theological  faculty  (the  "  Convict")  and  a  faculty 
of  politics  and  economics  were  added,  and  in  18C3  a 
faculty  of  science.  The  leading  faculty  has  long  been  that 
of  theology,  and  an  advanced  school  of  theological  criticism, 
the  founder  and  chief  light  of  which  was  F.  C.  Baue  (?.v.), 
is  known  as  the  Tilbingon  school.  Melanchthon  was  lec- 
turer at  Tubingen  before  he  was  summoned  to  Wittenberg. 
The  university  is  attended  by  about  1 400  students,  a  con- 
siderable proportion  of  whom  are  foreigners,  and  has  a 
teaching  staff  of  53  professors,  17  extraordinary  profe&sorn, 
and  10  lecturers.  The  commercial  and  manufacturing 
industries  of  the  town  are  slight.  Printing,  book-selling, 
the  manufacture  of  surgical  and  philosophical  instruments, 
and  the  cultivation  of  hops,  fruit,  and*  vines  are  among  the 
leading  occupations  of  the  inhabitants.  The  population 
in  1885  was  18,660  (11,708  in  1880).  The  country  in 
the  neighbourhood  of  Tubingen  is  very  attractive  j  one  of 
the  most  interesting  points  is  the  former  Cistercian  monas- 
tery of  Bobcnhauson,  founded  in  1185,  and  now  a  royal 
hunting-chateau. 

Tubingen  is  mentioned  as  a  strong  fortress  in  1078.  In  1342  it 
was  purchased  by  the  count  of  Wiirtomberg,  whose  descendant* 
afterwards  acquired  the  title  of  duke.  The  treaty  of  Tiibiugen  is 
the  name  given  in  German  history  to  an  arrangement  made  in 
1514  between  Duke  Ulrich  ami  his  subjects,  by  which  the  latter 
acquired  various  right*  and  privileges  on  condition  of  relieving  the 
former  of  hi*  debts.  The  town  wa*-captured  by  the  Swabian  League 
in  1619,  by  Turenne  in  1647,  and  again  in  1688  by  the  French, 
who  destroyed  the  fortifications.  Tubingen  was  made  a  garrison 
town  in  1876. 

TUCKER,  Abraham  (1705-1774X  holds  a  place  of  his 
own  among  the  English  moralists  of  the  18th  century. 
He  was  born  in  London,  of  a  Somerset  family,  on  2d 
September  1705.  His  father,  a  wealthy  city  merchant, 
died  in  his  son's  infancy,  leaving  him  to  the  guardianship 
of  his  uncle,  Sir  Isaac  Tillard,  a  man  of  a  rare  integrity 
of  character,  to  whom  Tucker  never  failed  to  acknowledge 
a  deep  debt  of  gratitude.  In  1721  Tucker  entered  Merton 
College,  Oxford,  as  a  gentleman  commoner.  Here  he 
devoted  himself  chiefly  to  philosophical  and  mathematical 
studies,  tout  also  found  leisure  to  master  French  and  Italian, 
and  to  acquire  considerable  proficiency  in  music.  He  after- 
wards studied  law  at  the  Inner  Temple,  but  as  his  fortune 
made  him  independent  of  a  profession  ho  was  never  called 
to  the  bar.  In  1727  he  bought  Betchworth  Castle,  near 
Dorking,  where  he  passed  the  remainder  of  his  life,  occu- 
pied, in  addition  to  his  favourite  studies,  with  the  usual 
pursuits  of  a  well-to-do  country  gentleman.  He  took  no 
part  in  politics,  however,  and  even  wrote  a  pamphlet,  The 
Country  Gentleman's  Advice  to  his  Son  on  the  Subject  of 
Party  Chibt  (1755),  cautioning  young  men  against  the 
dangers  of  rashly  pledging  themselves  to  political  principles 
and  measures  of  which  their  riper  judgment  may  disapprove. 
In  1736  Tucker  married  Dorothy  Barker,  the  daughter  of 
a  neighbouring  landed  proprietor.  His  wife,  to  whom  he 
was  fondly  attached,  died  in  1754,  leaving  him  with  two 
daughters.  "  As  soon  as  the  first  excess  of  his  grief  was 
somewhat  mitigated,"  we  are  told,  "he  occupied  himself 
in  eollecting  together  all  the  letters  that  had  i>assed  between 


them  at  periods  when  they  were  accidentally  separated 
from  each  other,  wuich  he  transcribed  twice  over,  under  the 
title  of  '  The  Picture  of  Arties*  Love.'  One  copy  he  gave 
to  Mr  Barker,  his  father-in-law,  and  the  other  he  kept,  and 
frequently  read  over  to  his  daughters."  He  took  an  active 
part  in  the  education  of  his  daughters,  and  from  thin  time 
onward  began  to  occupy  himself  with  the  cotiqiosition  of 
tho  work  by  which  he  is  known — The  Ligltt  of  Xntnrt 
Pursued.  He  made  several  sketches  of  the  plan  of  his 
work,  one  of  which — in  dialogue — he  went  the  length  of 
printing  before  finally  deciding  on  the  method  he  should 
pursue.  He  also  sought  to  qualify  himself  for  authorship 
by  the  study  of  the  uwst  elegant  Greek  and  Latin  classics 
and  by  translating  the  most  admired  passages  of  Cicero, 
Demosthenes,  and  Pliny  several  times  over.  Moreover, 
after  his  work  was  written,  ho  twice  transcribed  it  with 
his  own  hand.  In  1763  he  published  a  specimen  under 
the  title  of  "  Free  Will."  >The  strictures  of  a  critic  in  the 
Monthly  Review  of  July  1763  drew  from  him  a  pamphlet 
called  Man  in  Quest  of  Lfimse/f,  by  Cutltbert  Comment. 
Thii,  as  ita  sub-titlo  states,  is  "a  defence  of  the  individu- 
ality of  the  human  mind  or  self";  it  has  been  repriuted 
in  Parr's  Metaphysical  Tracts  (1837).  In  1765  the  first 
four  volumes  of  his  work  were  published  uuder  the  pseudo- 
nym of  Edward  Search.  The  remaining  three  volnmes 
did  not  appear  till  after  his  death.  His  eyesight  failed 
him  completely  in  1771,  but  his  cheerfulness  did  not  leave 
him.  He  contrived  an  ingenious  apparatus  which  enabled 
him  to  write  so  legibly  that  the  result  could  easily  be  tran- 
scribed by  his  daughter.  In  this  way  ho  completed  the  later 
volumes,  which  were  ready  for  publication  when  he  was 
seized  by  his  last  illness.  He  died  on  20th  November  1774. 

A  second  edition  of  The  Light  of  Katun  appeared  in  1805,  with 
a  short  life  of  the  author  by  hi*  grandson,  Sir  H.  1'.  St  Johu  Mild- 
may,  which  forms  the  sole  biographical  source.  The  work  has 
since  been  repeatedly  re-published  in  two  large  closely  printed 
volumes.  A  useful  abridgment  was  published  (anonymously)  by 
Hazlitt  in  1807  ;  for,  as  he  truly  says,  it  is  "swelled  out  with 
endless  repetitious  of  itself.  The  author  was  a  private  gentleman, 
who  wrote  at  his  ease,  and  for  his  own  amusement  When  a 
subject  presented  itself  to  him,  he  exhausted  all  he  had  to  say  upou 
it,  and  then  dismissed  it  for  another.  If  the  came  subject  recurred 
again  in  a  different  connexion,  he  turned  it  over  in  his  thoughts 
afresh  ;  as  his  idess  arose  in  his  mind,  he  committed  them  to  paper ; 
he  repeated  the  sarao  things  over  again  or  insetted  any  new  observa- 
tion or  example  that  suggested  itself  to  him  in  confirmation  of  his 
argument ;  and  thus  by  the  help  of  a  new  title,  and  by  giving  a 
different  application  to  the  whole,  a  new  chapter  was  completed. 
By  this  means,  as  he  himself  remarks,  his  writings  are  rather  a 
tissue  of  loose  essays  thsn  a  regular  work."  In  spite  of  Tucker's 
elaborate  care  in  composition,  there  is  no  doubt  that  this  fairly 
characterizes  tho  rambling  prolixity  of  his  book  ;  but  it  may  be 
queationed  whether  an  epitome  can  convey  the  real  merits  of  such 
a  style  and  treatment— qualities  which  have  earned  for  Tucker 
from  Sir  James  Mackintosh  the  designation  of  a  "metaphyseal 
Montaigne."  These  are  his  sound  hearty  common  sense,  the  origin- 
ality of  a  man  who  looks  at  everything  for"  himself  completely 
untrammelled  by  system,  a  remarkable  aptness  in  illustration,  and 
occasional  gleams  of  a  wild  humour.  Though  the  The  Light  of 
Nature  embraces  iu  ita  scope  many  psychological  and  more  strictly 
metaphysical  discussions,  it  is  chiefly  in  connection  with  rthirs 
that  Tucker's  speculations  are  remembered.  This  is  the  subject 
which  the  author  puts  into  the  foreground  himself;  from  Ids 
earliest  youth,  he  tells  us,  bis  thoughts  took  a  turn  "toward 
searching  into  the  foundations  and  measures  of  right  and  wrong." 
In  some  important  points  Tucker  anticipates  the  utiliUriani-rn 
shortly  afterwards  systematized  by  Paley,  aud  Paley,  it  may  be 
uoted,  expresses  in  the  amplest  terms  his  obligations  to  his  prede- 
cessor. '  Evcry-mau's  own  satisfaction  "  Tucker  holds  to  he  the 
ultimate  end  of  action  ;  and  satisfaction  or  pleasure  is  one  and  tho 
same  in  kind,  however  much  it  may  vary  in  degree.  This  unirer*al 
motive  is  further  connected,  as  by  Paley,  through  the  will  of  God, 
with  the  "  general  good,  the  root  where  out  all  our  rules  of  conduct 
and  sentiments  of  honour  are  to  branch. "  Tucker  adopts  fiora 
Hartley  the  principle  of  association,  or,  as  ho  calls  it,  "  translation," 
to  explain  the  formation  of  tho  moral  seutimenu  and  the  phenomena 
of  disinterested  action  generally.  In  his  general  analysis  of  the 
mind  he  professes  to  follow  Locke,  though  with  great  latitude  in 
details,  and  even  in  much  that  is  not  matter  of  detail. 
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TUCKER,  JoaiAH  (1711-1799),  dean  of  Gloucester  from 
1758,  a  sagacious  and  candid  writer  on  politics  and  political 
economy.   See  Political  Economy  (vol.  xix.  p.  365). 

TUCSON,  a  city  in  Pima  county,  Arizona  Territory, 
United  States,  is  situated  in  32*  13'  N.  lat.  and  110'  53' 
W.  long,  at  an  elevation  of  2403  feet  above  the  sea,  upon 
the  Santa  Cruz  river  and  on  the  Southern  Pacific  Railroad, 
about  70  miles  from  the  Mexican  frontier.  The  surround- 
ing country  is  arid  and  barren,  cicept  where  it  has  been 
fertilized  by  irrigation.  The  climate  is  exceedingly  hot 
and  dry.  The  principal  industries  of  Tucson,  besides  stock- 
rearing,  are  connected  with  mining,  as  it  is  a  supply  point 
for  mining  district*  in  the  neighbouring  mountains  and  has 
several  smelting  works.  The  population,  which  in  1860 
was  915,  in  1870  3224,  had  grown  by  1880  to  7007,  and 
in  1887  was  estimated  to  number  nearly  10,000.  About 
one-naif  are  of  foreign  birth,  a  large  proportion  being 
Mexicans.  Tucson  is  one  of  the  oldest  settlements  in  the 
United  States,  having  been  founded  as  a  Jesuit  mission  by 
the  Spaniards  in  the  17th  century. 

TUCUMAN,  or,  more  fully,  Sah  Miguel  di  Tcctjhaw, 
capital  of  the  province  of  Tucuman,  in  the  Argentine  Re- 
public, is  a  straggling  town,  on  the  right  bank  of  the  Tela 
(a  subtributary  df  the  Rio  Salado),  at  the  eastern  base  of 
the  Sierra  de  Aconquija,  in  26*  60*  S.  lat  and  64*  35'  W. 
lung.  It  is  connected  by  rail  with  Cordova  and  Rosario. 
The  surrounding  district  is  fertile,  and  also  produces  excel- 
lent timber.  Leather  and  sugar  are  the  principal  objects 
of  industry.  The  population  was  recently  estimated  at 
17,000. 

TUOELA,  a  city  of  Spain,  in  the  province  of  Navarre, 
is  situated  ou  the  right  bank  of  the  Ebro  where  it  is  joined 
by  the  Queyles,  and  on  the  railway  from  Zaragoza  to 
Pamplona,  about  50  miles  to  the  north-west  of  the  former 
city.  The  Ebro  is  here  crossed  by  a  fine  old  bridge,  400 
yards  in  length,  consisting  of  seventeen  arches.  The  only 
building  within  the  town  of  any  interest  is  the  fine  church 
of  Santa  Maria,  founded  in  1135  and  consecrated  in  1188, 
the  doorways  and  cloisters  being  specially  rich  in  sculptural 
ornamentation.  The  manufactures  of  the  place  (cloth, 
silk,  pottery)  are  unimportant  There  is  some  trade  in 
wine  and  oiL  The  population  within  the  municipal 
boundaries  in  1877  was  10,086. 

Tudela,  anciently  TuttUt,  was  the  birthplace  of  the  celebrated, 
mi'dtxral  traveller  Benjamix  (?.».)  of  Tudela.  It  was  made  air 
•piscopal  Bee  in  IT&S,  which  was  suppressed  in  1841. 

TUDOR,  House  or.  See  Hkxby  VII.  and  Lancaster, 
House  of,  voL  xiv.  p.  257. ' 

TUKE,  Samuel  (1784-1857),  English  philanthropist, 
son  of  Henry  Tuke,  born  at  York  in  1 784,  greatly  advanced 
the  cause  of  the  amelioration  of  the  condition  of  the  in- 
sane, and  devoted  himself  largely  to  the  York  Retreat,  the 
methods  of  treatment  pursued  in  which  he  made  more 
widely  known  by  his  Description  of  tht  Retreat  near  York, 
Ac.  (York,  1813).  His  writings  on  the  construction  of 
asylums  and  on  other  subjects  connected  with  tho  insane 
are  well  known.    He  died  in  1857. 

TUKE,  William  (1732-1822),  English  philanthropist, 
was  born  at  York  in  1 732.  He  devoted  himself  to  many 
philanthropic  objects,  bnt  his  name  is  more  especially 
known  in  connexion  with  tho  humane  treatment  of  the 
insane,  for  whose  care  he  projected  in  1792  the  Retreat  at 
York,  which  became  famous  both  abroad  and  in  Great 
Britain  as  an  institution  in  which  a  bold  attempt  was 
made  to  manage  lunatics  without  the  excessive  restraints 
then  regarded  as  essential.  Not  less  remarkable  was  the 
departure  from  the  beaten  track  of  treatment  in  regard 
to  copious  bleedings  and  the  frequent  administration  of 
emetics  and  depressing  remedies.  The  asylum  was  entirely 
under  the  management  of  the  Society  of  Friends,  and 


remains  so  at  the  present  time,  but  there  are  a  large 
number  of  inmates  not  connected  in  any  way  with  this 
body.  The  original  character  of  the  methods  pursued  at 
the  Retreat  attracted  much  attention,  and  its  marked  suc- 
cess led  to  comparisons  being  made  between  it  and  other 
establishments,  the  abuses  in  some  of  which  became  bo 
notorious  as  to  be  brought  under  the  notice  of  parliament, 
and  led  to  more  stringent  legislation  in  tho  interests  of 
the  insane.  The  condition  of  this  unfortunate  class  became 
greatly  improved  in  consequence.  William  Tuke  did  not 
live  to  see  the  most 'important  of  the  Acts  passed,  but 
when  be  died,  in  1822,  the  superiority  of  the  treatment 
adopted  at  the  Retreat  was  fully  acknowledged. 

Sea  Report  of  tht  Stttct  Committee  of  tht  Bout  «/  Commons,  18I6- 
1818  ;  Dt  Conolly,  Treatment  <tf  tht  Intone  without  Mechanical 
Restraints,  1868 ;  Dr  Hack  Toko,  Chapttrt  in  tht  History  of  tht 
Insane  in  the  British  Isles,  1&82. 

HzXRT  TUXB  (17(8-1814),  son  of  the  preceding  and  father  of 
Samnet  Take,  co  operated  with  hii  father  in  the  reform  at  the  York 
Retreat.  He  was  the  author  of  a*veral  moral  and  theological 
treatises,  which  have  been  translated  into  German  and  French. 

TULA,  a  government  of  central  Ras«ia,  bounded  by 
Moscow  on  the  N.,  Ryazan  on  the  E,  Tamboff  and  Orel 
on  the  S.,  and  Kaluga  on  the  W.,  has  an  area  of  11,950 
square  miles.  It  is  intersected  from  south-west  to  north- 
east by  a  gently  undulating  plateau,  from  950  to  1020 
feet  in  height  which  separates  the-  drainage  area  of  the 
Oka  from  that  of  the  Don.  The  average  elevation  of 
Tula  is  about  800  feet,  and  its  surface  is  an  undulating 
plain ;  but  the  rivers  flow  in  valleys  so  deeply  cut  and  so 
scored  with  ravines  that  in  their  neighbourhood  the  country 
assumes  the  aspect  of  a  hilly  region.  Devonian  limestones, ' 
dolomites,  and  sandstones  appear  chiefly  in  the  soath-west  ; 
Lower  and  Middle  Carboniferous  limestones  and  clays 
occupy  the  remainder  of  tho  area.  The  former  contain 
deposits  of  coal  which  are  now  worked  (chiefly  at  Malevka 
and  NovoeeUk)  to  the  extent  of  nearly  one  and  a  half 
million  cwta.  annually.  J  urassic  clays  are  found  in  patches 
here  and  there.  Glacial  boulder  clay  covers  most  of  tho 
region,  while  Lacustrine  deposits  are  widely  spread  in  the 
valleys  and  depressions.  Iron-ore  is  found  all  over  the 
government ;  limestone,  fire-clay,  and  pottery  clay  are  also 
obtained..  The  soil  is  black  earth  in  the  south  and  e&.st 
and  clay  or  sandy  clay  in  the  north-west  Tula  is  watered 
chiefly  by  the  Oka  and  its  tributaries  (Upa,  Zusha,  Osetr, 
kind  Pronya).  The  Don  rises  in  Lake  Ivan-Ozero  (which 
feeds  also  a  tributary  of  the  Oka),  and  has  a  course  of 
35  miles  within  Tula.  It  is  not  navigable,  and  Peter  L's 
attempt  to  connect  it  with  the  Oka  by  means  of  a  canal 
was  neve*  carried  out  Lakes  and  marshes  (chiefly  in  the 
north-west)  are  few.  Forests  (8  per  cent  of  the  area)  are 
rapidly  disappearing.  The  climate  is  less  rigorous  than 
that  of  Moscow,  the  average  yearly  temperature  being  40**2 
Fahr.  (January,  13*-8 ;  July,  67''5). 

The  flora  of  Tula  deserves  some  attention  as  marking  the  trans- 
ition from  that  of  the  south-east  steppes  to  that  of  north-west 
Russia.  A  line  drawn  on  the  northern  elope  of  the  water-parting 
already  mentioned  (a  few  miles  to  the  south  of  the  city  of  Tula) 
divides  the  province  into  two  parts,  of  which  the  southern  is  a 
black  earth  region  and  tho  other  is  chiefly  covered  with  boulder 
clay.  The  boundary  is  marked  by  a  series  of  crown  forests— 
formerly  a  means  of  defence  against  the  nomad  tribes,  whence  their 
name  iasyeka — which  at  the  same  time  constitute  a  line  that  is 
not  passed  by  several  species  characteristic  of  the  steppe  region, 
such  as  the  Lilia  of  the  steppes,  Lilium  Sfartagon,  Linum  ftnvitm, 
Lathyrut  pisiformit.  Geranium  satiguineum,  Pyrtthrvm  eorym- 
bosum,  and  Serratuta  heterophylla.  On  the  other  hand,  several 
northern  species,  which  are  quite  common  in  the  marshes  of  Mos- 
cow, do  not  penetrate  into  Tula,  and  several  others,  such  as  Linnwa 
borealis,  Viola  aslustris,  Cirtium  palustre,  Pedieularis palustris,  do 
not  cross  tho  Zssyeks.  The  same  forests  shelter  several  northern 
species  which  do  not  appear  either  in  northern  or  southern  Tula, 
as  also  several  southern  herbaceous  plants  which  are  now  only 
occasionally  met  with  in  the  black  earth  steppes  of  south  Russia. 
Several  West-European  plants  {Sanicula  europma,  Carex  remote, 
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Cepnalanthera  ensi/oHa,  Allium  urrinum)  find  their  eastern  limit* 
in  Tula.  Another  interesting  feature  ia  the  extension  down  tho 
valley  of  tho  Oka,  not  only  of  pine-foreata,  which  are  not  found 
elsewhere  within  the  province,  but  also  of  many  herbaceous  plants 
originally  from  the  south  or  south-west  The  steppe  flora  of  Tula 
is  being  rapidly  impoverished  in  consequence  of  the  spread  of  agri- 
culture :  many  steppe  plants  are  now  found  only  in  their  last 
retreats  on  tho  dry  uncultivated  limestone  crags. 

The  population  of  the  government  (750,000  in  1777)  in  1888 
was  1,860,000,  of  whom  115,770  were  urban.  They  are  all  Great 
Russians,  and  either  Orthodox  Greeks  or  Raakolnike.  Their  chief 
occupation  is  agriculture,  70  per  cent  of  the  area  being  arable. 
N.'.u'lv  one-half  of  the  soil  oolongs  to  landlords  and  merchants,  and 
the  other  half  to  the  peasant  communities  (63  per  cent,  of  the  area, 
and  58  per  cent  of  the  land  under  culture!  The  crops  for  1883-85 
averaged  7,674,200  quarters  of  grain  ana  10,172,000  bushels  of 
potatoes,  largely  used  for  distilleries.  Beet-root  culture  is  increasing 
(8520  acres  in  1886,  yielding  69,800  cwta.  of  sugar).  Tho  growth 
of  tobacco  is  also  spreading  (10,000  cwta.  in  1885).  There  wero  in 
1883  380,620  horses,  203,500  cattle,  and  786,000  sheep.  Manu- 
factures are  rapidly  developing;,  their  aggregate  production  was 
valued  at  £1,619,720  in  1888  (distilleries  £293,056,  sugar-works 
£601,827,  tanneries  £148,356,  iron  works,  brass  works,  kc,  about 
£160,000).  Petty  trades,  especially  the  manufacture  of  tea-urns, 
small  brass  ware,  and  harmoniums,  and  also  weaving,  are  extensively 
carried  on  and  support  a  lively  export  trade ;  timber,  raw  metals, 
and  various  manufactured  wares  are  imported.  The  government  is 
traversed  by  the  Moscow  and  8ebastopol  and  the  Ryaxhak  and 
Vysxemsk  Railways,  as  well  as  by  the  Oka.  The  government 
is  divided  into  twelve  districts,  the  chief  towns  of  which,  with 
their  population  in  1882,  are  Tula  (see  below),  Alexin  (4960% 
Bogoroditsk  (8030),  Byeleff  (9300),  Epifaft  (3820),  Efremoif  (7770), 
Kashira  (4610),  Krapivna  (1560),  Novosil  (4660),  Odoeff  (6140),  and 
Tchera  (2675).  ByolerT,  Alexin,  and  Kashira  are  important  loading 
places  on  the  Oka.  The  villages  Malevka  (ceal-mtues)  and  Niki- 
tino  have  more  than  6000  inhabitants  each. 

History. — Before  the  Slavonic  immigration,  the  territory  of  Tnla 
was  inhabited  by  tho  Mordves  on  the  north  and  tho  Mestobers  in 
tho  sonth.  The  Slavs  who  occupied  the  Oka  belonged  to  the  branch 
of- tho  Vyatiohis,  who  were  soon  compelled  to  pay  a  tribute  to  the 
Khazars.  Subsequently  the  territory  on  tho  Oka  belonged  \  >  tho 
principality  of  Tchernigoff,  thus  maintaining  its  connexion  with 
south-west  Russia.  In  tho  14th  century  part  of  it  fell  unde  tho 
rule  of  Ryazan  and  Moscow,  while  the  remainder  waa  under  Lithu- 
anian dominion  till  the  15th  century.  Several  of  the  towns  of 
Tula  were  founded  in  the  1 2th  century,  but  tho  colonization  of  this 
fertile  region  went  on  slowly  on  account  of  tho  raids  of  the  Tatars. 

TULA,  capital  of  the  above  government,  ia  situated  on 
the  Upa,  1 20  miles  by  rail  to  the  sonth  of  Moscow/.  Other 
railway  lines  connect  it  with  Ryazafl  and  OreL  It  is  built 
in  the  broad  but  low,  marshy,  and  unhealthy  valley  of  the 
Upa  and  is  divided  into  three  parts, — the  Posad  on  the 
left  bank,  the  Zaryetskaya  or  Oruzheinaya  on  the  right 
bank,  and  Tchulkova  between  the  Upa  and  the  Tulitaa. 
It  ia  an  old  town  of  Old  Russia,  but  its  growth  began  only 
towards  the  end  of  the  18th  century  after  the  manufacture 
of  anna  had  commenced,  and  now  (1887)  its  population  has 
reached  65,100  (63,500  in  1882).  They  are  employed 
chiefly  either  at  the  imperial  gun  factory  or  at  numerous 
private  factories  (about  130,  with  4350  men)  and  small 
workshops.  The  main  branch  of  the  industry  is  tho  making 
of  rifles  (from  20,000  to  30,000  annually).  Next  in  im- 
portance comes  the  manufacture  of  samovar*  (tea-urns), 
in  which  more  than  5000  persons  are  engaged.  All  sorts 
of  cutlery  and  ironmongery  are  manufactured  in  the  small 
workshops  of  Tula,  which  have  a  high  repute  in  Russia. 
No  fewer  than  240,000  harmoniums  are  turned  out  annually; 
nearly  150,000  cwta.  of  steel,  iron,  and  brass  are  imported 
every  year  for  this  industry- alone. 

The  town  of  Tula  b  first  mentioned  in  1147  ;  but  its  former  site 
seems  to  have  been  higher  up  the  Tulitaa.  Its  wooden  fort  waa 
replaced  in  1514-1521  by  a  stone  fkrcml,"  which  still  exists. 
Boris  Godunoff  founded  a  gun  factory  at  Tula  in  1695,  and  in  1632 
a  Dutchman,  Winius,  established  an  iron  foundry.  Michael  Alexis 
and  Peter  I.,  especially  the  last-named,  took  great  interest  in  tho 
gun  factories,  and  large  establishments  were  built  in  1705  and  1714. 
which  soon  turned  out  15,000  rifles  in  a  year.  Catherine  II.  and 
Paul  I.  further  improved  the  manufactures,  which  during  the  wan 
with  France  supplied  more  than  half  a  million  rifles. 

TULIP  (Tvlipa),  a  genus  of  bulbous  herbs  belonging 
to  the  Liliactr.    The  species  are  found  wild  along  the 


northern  shores  o(  the  Mediterranean,  in  the  Levant, 
Armenia,  Caucasus,  Persia,  Cential  Asia,  and  Afghanistan. 
The  cup-shaped  flowers  have  six  regular  segments  in  two 
rows,  aa  many  free  stamens,  and  a  three-celled  ovary  with  a 
sessile  stigma,  which  ripens  into  a  leathery  many-seeded 
capsule.    The  species  are  numerous,  and  are  distinguished 
one  from  another  by  the  scales  of  the  bulb  being  woolly  or 
smooth  on  the  inner  surface,  by  the  character  of  the  flower- 
stalks,  by  the  filaments  being  hairy  or  otherwise,  and  by 
other  characters.    Owing  to  the  great  beauty  of  the  flowera 
they  have  been  favourites  in  European  gardens  for  two  or 
three  centuries,  and  have  been  crossed  and  recrosaed  till  it 
has  become  almost  impossible  to  refer  the  plants  to  their 
original  types.    The  early  flowering  "  Van  Thol "  tulips, 
tho  segments  of  which  are  mostly  scarlet  with  yellow  edges, 
are  derived  from  T.  tuaveolens,  a  native  of  the  Caspian 
region.    T.  Gemeriana,  a  native  of  Armenia  and  central 
Rusaia,  ia  the  origin  of  some  of  the  later  flowering  varieties. 
T.  pubescent,  thought  by  Mr  Baker  to  be  a  hybrid  between 
the  two  species  just  named,  is  the  source  of  some  of  the 
early  flowering  kinds  known  aa  "  pottebakker,"  &c  T. 
oculu*  *oli*  and  T.  Cltuiana  are  lovely  species,  natives  of 
southern  France,  and  T.  tilvettru,  with  elegant  yellow 
pendulous  flowers,  is  a  doubtful  native  of  England. 
During  the  last  few  years,  owing  to  the  exertions  of 
Russian  naturalists,  a  large  number  of  now  species  have 
been  discovered  in  Turkestan,  and  introduced  into  Europe. 
Some  of  these  are  very  beautiful,  and  render  it  probable 
that  by  intercrossing  with  the  older  species  atill  further 
difficulties  will  be  presented  in  the  way  of  identification. 
These  difficulties  are  further  enhanced  by  the  fact  that, 
quite  apart  from  any  cross-breeding,  the  plants,  when 
subjected  to  cultivation,  vary  so  greatly  in  the  course  of 
two  or  three  ^years  from  the  original  species  from  which 
they  are  directly  descended  that  their  parentage  ia  scarcely 
recognizable.    This  innate  power  of  variation  has  enabled 
the  florist  to  obtain,  and  ultimately  to  "  fix,"  so  many  re- 
markable varieties.    At  the  present  day  tulips  are  less 
fashionable  than  they  once  were,  and  consequently  the 
enormous  prices  given  for  new  or  improved  varieties  no 
longer  obtain,  though,  even  now,  two  and  three  guineas  are 
asked  for  special  bulbs.   It  must,  however,  be  remembered 
that  the  "  tulipomania "  of  the  17th  century  waa  really  a 
form  of  gambling,  in  which  admiration  of  the  flower  and 
interest  in  its  culture  were  very  secondary  matters.  Tulips 
were  introduced  into  the  Low  Countries  in  the  16th  century 
from  Constantinople  and  the  Levant  by  way  of  Vienna  and 
Venice.   There  is  a  legend  that  an  Antwerp  merchant,  to 
whom  bulbs  were  sent,  cooked  them  for  onions ;  and  to 
this  day  the  natives  of  some  parts  of  Persia  and  Afghanistan 
use  the  bulbs  of  Tulipa  chrysantha  for  food.    The  mode 
of  growth  of  a  tulip  bulb  is  worthy  of  attention,  in  spring, 
at  the  flowering  period,  each  bulb  is  a  composite  structure. 
It  consists,  first,  of  the  bulb  of  the  year,  which  produces 
the  flowers  and  the  leaves.  From  the  axil  of  one  (or  more) 
of  the  scales  of  the  flowering  bulb  emerges  a  secondary 
bulb,  destined  to  form  (eaves  and  flowers  for  the  next 
season's  growth.    In  like  manner  from  tho  Bide  of  the 
second  generation  are  produced  tertiary  bulbs,  which  flower 
in  the  third  year  after  their  formation.    Each  bulb,  there- 
fore, has  an  existence  of  three  years,  flowering  in  tho  third 
year,  and  dying  afterwards,  so  that  the  bulb  planted  in 
the  autumn  is  not  tho  same  one  that  flowered  in  the 
spring,  but  a  second  generation.    For  the  cultivation  of 
tulips,  see  HoRncULTCEK,  voL  xii.  p.  259. 

TULLE,  a  town  of  France,  chef-lieu  of  the  departruer.' 
I  of  Correze  and  a  bishop's  see,  is  61  milea  cast-north 
I  of  Pcrigueux  by  the  railway  from  Bordeaux  to  Clertnoml- 
Ferrand.    The  towu  rises  picturesquely  on  loth  banks  of 
I  the  Correze,  a  sub-tributary  of  tho  Dordogne.  Tho  Correze, 
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crossed  by  four  bridges,  flows  between  embankments,  and 
the  narrow  streets  on  the  steep  left  bank  are  connected  by 
stairs.  Of  the  12th-century  cathedral  only  the  porch  and 
the  nave  of  six  bays  remain,  the  choir  and  transept  having 
been  destroyed  in  1793  j  but  there  is  a  14th-century  tower, 
with  a  fine  stone  steeple.  The  neighbouring  cloister  (13th 
century)  is  being  restored.  Tlie  abbot's  house  (15th  century) 
has  a  carved  doorway  and  well-preserved  windows;  and 
some  curious  houses  of  the  12th,  13th,  and  Hth  centuries 
still  exist.  '  Tulle  possesses  normal  schools  for  male  and 
female  teachers,  and  is  the  headquarters  of  the  Historical 
Society  of  Lower  Limousin.  The  principal  industry  is  the 
manufacture  of  firearms.  The  Government  establishments 
employ  from  1500  to  3000  workmen,  and  can  turn  out 
70,000  guns  annually.  Manufactories  for  the  variety  of 
laco  called  "  tulle  "  were  first  established  here.  There  is 
a  collection  of  tbe  firearms  of  all  nations.  The  population 
in  1886  was  10.635  (commune  16,275). 

Tolls  {Tutela  ttmoncum)  owed  its  importance  in  the  Middle 
Ages  to  an  abbey  founded  by  St  Martin,  or,  according  to  another 
authority,  in  the  7th  century,  which  was  raised  to  a  bishopric  in 
1317.  Mascaron  was  bishop  in  the  17th  century.  The  town  was 
taken  by  the  English  in  1348,  and  was  subsequently  ravaged  by  the 
Black  Death.  It  was  again  conquered  by  the  English  in  1309 ; 
but,  when  the  inhabitants  succeeded  in  freeing  themselves,  they 
were  exompted  from  all  imposts  by  Charles  V.  The  viscount  of 
Turenne,  leader  of  the  Protestants,  tried  In  vain  to  seize  Tulle  iu 
1577,  but  was  successful  in  1585. 

TULLE,  a  term  restricted  in  England  to  a  fine  bobbin- 
net  of  silk,  used  for  veils,  scarves,  millinery  purposes,  and 
trimmings  of  ladies'  dresses,  Ac  The  French  used  the 
word  to  mean  all  machine-made  lace  the  basis  of  which 
is  the  intertwisted  net-work  made  on  the  bobbin-net 
machine.  The  word  is  derived  from  the  town  of  Tulle  in 
France  (see  above). 

TULLOCH,  Johs  (1823-1886),  Scottish-  theologian, 
was  born  at  Bridge  of  Earn,  Perthshire,  in  1823,  went  to 
school  at  Perth,  and  received  his  university  education  at 
St  Andrews  and  Edinburgh.  In  1845  he  became  minister 
of  St  Paul's,  Dundee,  and  in  1849  of  Kettinh,  in  Strath- 
more,  where  he  remained  for  six  years.  His  literary  gifts, 
shown  in  his  contributions  to  various  reviews,  as  well  as 
his  talent  for  society  drew  attention  to  him,  and  in  1854 
he  was  appointed  to  the  principalship  of  St  Mary's  College, 
St  Andrews.  Tho  appointment  was  immediately  followed 
by  the  appearance 'of  his  Burnet  prise  essay  on  Theism. 
At  St  Andrews,  where  he  held  along  with  the  principal- 
ship  the  post  of  professor  of  systematic  theology  and 
apologetics,  his  work  as  a  teacher  was  distinguished  by 
several  features  which  at  that  time  were  new.  He  lectured 
on  comparative  theology  and  treated  doctrine  historically, 
as  being  not  a  fixed  product  but  a  growth.  From  the 
first  he  secured  the  attachment  and  admiration  of  his 
students.  In  1862  he  was  appointed  one  of  the  clerks  of 
the  General  Assembly,  and  from  that  time  forward  he  took 
a  leading  part  iu  the  councils  of  the  Church  of  Scotland. 
In  1878  he  was  chosen  moderator  of  the  Assembly.  No 
one,  except  perhaps  Dr  Robert  Lee,  has  done  more  during 
the  last  generation  to  widen  the  national  church.  Two 
positions  on  which  he  repeatedly  insisted  in  the  Assembly 
have  taken  a  firm  hold  of  -  the  mind  of  that  church, — first, 
that  it  is  of  the  essence  of  a  church  to  be  comprehensive 
of  various  views  and  tendencies,  and  that  a  national  church 
especially  should  seek  to  represent  all  the  elements  of  the 
life  of  tho  nation ;  secondly,  that  subscription  to  a  creed 
can  bind  no  one  to  all  its  details,  but  only  to  the  sum  and 
substance,  or  the  spirit,  of  the  symbol  For  three  years 
before  his  death  he  was  convener  of  tbe  church  interests 
committee  of  the  Church  of  Scotland,  which  had  to  deal 
with  a  great  agitation  for  disestablishment.  He  was  also 
deeply  interested  in  the  reorganization  of  education  in 
Scotland,  both  in  school  and  university,  and  acted  as  one 


of  the  temporary  board  which  settled  the 
system  under  the  Education  Act  of  1872.   His  death  took 
place  at  Torquay  on  13th  February  1886. 

Tulloch's  best  known  works  are  collections  of  biographical 
sketches  of  tbe  leaders  of  great  movements  in  church  history,  such 
as  the  Reformation  and  Puritanism.  His  most  important  'book, 
national  Thtoloeyaud  Christian  Philosophy  (1872),  is  one  in  which 
the  Cambridge  Platonists  and  otheMraders  of  dispat donate  thought 
in  the  17th  century  are  similarly  fretted.  He  delivered  the  second 
series  of  the  Croall  lectures,  on*  the  Doetrint  of  Sin,  which  wars 
afterwards  published.  He  also  published  a  small  work,  The  Christ 
t/Ou  Ovtpels  and  ths  Christ  of  History,  in  which  the  views  of  Ren  an 
on  the  gospel  history  were  dealt  with  ;  a  monograph  on  Pascal  for 
Blackwood's  Foreign  Clastic*  series ;  and  a  little  work,  Beginning 
iy*.  addressed  to  young  men,  written  at  an  earlier  period.  A  Lif* 
of  Tulloch  by  Mr*  Olipnant  is  in  preparation. 

TULLUS  HOSTILIUS,  third  legendary  king  of  Rome, 
is  represented  as  having  reigned  for  thirty-two  years 
(670-638  B.c).  His  successful  wars  with  Alba,  Fideme, 
and  Veii  shadow  forth  the  earlier  conquests  of  Latian 
territory  and  the  first  extension  of  the  Roman  domain 
beyond  the  walls  of  Rome.    See  Rome,  voL  xx  p.  733. 

TUMKUR,  or  Toohkoos,  a  district  of  India,  in  the  west 
of  tbe  Nandidrug  division  of  Mysore,  situated  between  12* 
43'  and  14*  10'  N.  lat  and  76"  10'  and  77*  30'  E.  long., 
with  an  area  of  3420  square  miles.  It  is  bounded  on  the 
north  by  the  Bellary  district,  on  the  east  by  Kolar  and 
Bangalore,  on  the  south  by  Mysore,  and  on  the  west  by 
Chitaldrug~  and  Hassan.  Tumkur  consist*  chiefly  of  elevated 
land  intersected  by  river  valleys.  A  range  of  hills  rising 
to  nearly  4000  feet  crosses  it  from  north  to  south,  and 
forms  the  water-parting  between  the  systems  of  the  Krishna 
and  the  Kaveri.  The  principal  streams  are  the  Jayamangala . 
and  the  Shimsha.  The  mineral  wealth  of  Tumkur  is  con- 
siderable: iron  is  obtained  in  large  quantities  from  the 
hill  sides ;  and  excellent  building  stone  is  quarried.  The 
slopes  of  the  Devaray-durga  Hills,  a  tract  of  18  square  miles, 
are  clothed  with  forests,  in  which  large  game  are  numerous, 
including  tigers,  leopards,  bears,  and  wild  hogs.  The 
climate  of  Tumkur  is  generally  considered  as  equable  and 
healthy ;  the  average  annual  rainfall  amounts  to  nearly  33 
inches;  The  Mysore  State  Railway  enters  the  district  at 
the  south-east  corner  and  traverses  it  to  the  west. 

In  1881  the  population  of  Tumkur  numbered  413,183  (male* 
203,253,  females  209,930),  embracing  395,443  Hindus,  17,130 
Mohammedans,  and  003  Christiana  Tumkur  town,  situated  at  the 
base  of  the  Devaray-durga  Hills,  43  mile*  north-west  of  Bangalore, 
with  a  population  of  9909,  is  the  administrative  headquarters.  The 
cultivated  products  consist  chiefly  of  rdgx,  millet,  wheat,  sugar- 
cane, various  pulses,  and  oil  teed*.  Of  the  total  area  745  square 
miles  are  cultivated  and  1544  cultivable.  The  chief  industries  are 
the  making  of  coarse  cotton  doth*,  woollen  blankets,  and  ropes. 
Tbe  export*  comprise  rdgi,  unhuskod  rice,  cocoa-nuts,  areca-nuta, 
earth  salt,  pulses,  and  vegetables ;  tbe  import*  include  European 
piece  good*,  rioe,  spices,  cotton,  Ac. 

The  history  .of  Tumkur  is  common  to  the  rest  of  Mysore.  After 
the  assumption  of  the  administration  of  Mysore  by  the  British  in 
1832  the  district  received  its  present  name  and  limits. 

TUMOUR.    See  Pathology,  vol  xviiL  d.  367,  and 
Sr/ROZRY,  voL  xxii.  p.  687. 

TUMULUS.    See  Architecture,  vol.  ii.  d.  384,  and 
Barrows,  vol.  iii.  397. 

TUNBRIDGE,  or  Tombridge,  a  town  of  Kent,  England, 
is  situated  on  rising  ground  above  the  Medway,  and  on 
the  South-Eastern  Railway,  41  miles  (by  rail)  south-east 
of  London  and  33  north-west  of  Hastings.  The  Medway 
is  crossed  by  a  stone  bridge,  erected  in  1775.  The  town 
consists  chiefly  of  one  long  main  street  and  a  large  number 
of  suburban  villas.  The  church  of  St  Peter  and  St  Paul, 
chiefly  Decorated  and  Perpendicular  with  some  portions  of 
an  earlier  date,  has  lately  been  restored.  The  grammar 
school,  founded  by  Sir  Andrew  Judd,  an  alderman  of 
London,  in  the  1st  year  of  Edward  VI.,  was  rebuilt  in  1865, 
remodelled  in  1880,  and  extended  in  1887.  Aroorig  othei 
buildings  are  tie  town  hall  and  market  house,  the. 
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public  hall,  and  the  free  library.  Some  traffic  is  carried 
H  by  the  Medway,  which  has  been  made  navigable  for 
barges.  Tunbridge  ware,  chiefly  sold  at  Tunbridge  Wells, 
U  largely  manufactured.  There  are  gunpowder  mills  on 
the  banks  of  the  Medway;  and  wool -stapling,  brewing, 
and  tanning  are  carried  on.  The  population  of  the  urban 
sanitary  district  (area  1200  acres)  in  1871  was  8209  and 
in  1881  it  was  9317. 

Tunbridge  owed  its  early  importance  to  the  castle  built  by  Richard, 
e»rl  of  Clare,  in  the  reign  of  Henry  I..  The  castle  waa  besieged  by 
William  Rufus,  was  taken  by  John  in  the  wars  with  the  barons, 
and  again  by  Prince  Edward,  son  of  Henry  III.  Subsequently  it 
became  the  property  of  the  Stafford*,  and  on  the  attainder  of  the 
doke  of  Buckingham  in  the  reign  of  Henry  VIII.  was  taken  posses* 
tion  of  by  the  crown.  It  was  dismantled  during  the  Civil  War. 
The  remains  now  consist  chiefly  of  a  finely  preserved  gateway  flanked 
by  two  round  towers.  Formerly  it  was  defended  by  three  moats, 
one  of  them  formed  by  the  Medway.  The  lords  of  the  castle  had 
the  right  of  attending  the  archbishops  of  Canterbury  on  stato 
occasions  as  chief  butlers. 

TUNBRIDGE  WELLS,  an  inland  watering-place  of 
England,  chiefly  in  Kent  but  partly  in  Sussex,  is  situated 
in  the  midst  of  charming  and  picturesque  scenery,  on  the 
South -Eastern  Railway  and  at  the  terminus  of  a  branch 
line  of  the  London,  Brighton,  and  South  Coast  Railway, 
46  miles  (by  rail)  south-east  of  London  and  5  south  of 
Tunbridge.  It  owes  its  popularity  to  its  chalybeate  spring 
and  its  romantic  situation  The  wells  are  situated  near 
the  Parade  (or  Pantiles),  a  walk  associated  with  fashion 
since  the  time  of  their  discovery.  The  houses  and  shops 
in  the  Parade  somewhat  resemble  the  Rows  at  Chester.  It 
was  paved  with  pantiles  in  the  reign  of  Queen  Anne.  The 
town  is  built  in  a  picturesquely  irregular  manner,  and  a 
large  part  of  it  consists  of  districts  called  "  parks,"  occupied 
by  villas  and  mansions.  On  Rusthall  common,  about  a 
mile  from  the  town,  is  the  curiously  shaped  Toad  Rock, 
and  about  a  mile  south-west  the  striking  group  called  High 
Rocks.  The  principal  public  buildings  are  the  pump-room, 
the  town-hall,  the  corn  exchange,  the  public  hall,  the 
mechanics'  institute,  the  friendly  society's  hall,  the  dis- 
pensary and  infirmary,  and  the  provident  dispensary.  The 
Tunbridge  Wells  sanatorium  w  situated  in  grounds  sixty 
acres  in  extent,  and  is  capable  of  receiving  150  visiters, 
There  is  a  large  trade  in  Tunbridge  ware,  which  is  made 
chiefly  at  Tunbridge,  and  includes  work  tables,  boxes,  toys, 
4c.,  made  of  hard  woods,  such  as  beech,  sycamore,  holly, 
and  cherry,  and  inlaid  with  mosaic.  The  town  is  governed 
by  a  local  board  of  twenty-four  members.  The  population 
of  the  urban  sanitary  district  (area  3351  acres)  in  1871 
was  19,410  and  in  1881  24,308. 

The  town  owes  its  rise  to  the  discovery  of  the  medicinal  springe 
by  Dudley,  Lord  North,  in  180*.  Henrietta  Maria,  wife  of  Charles 
L,  retired  to  drink  the  waters  at  Tunbridge  sfter  the  birth  of  her 
eldest  son  Charles.  Soon  after  the  Restoration  it  waa  visited  by 
Charles  II.  and  Catherine  of  Braganca.  It  was  a  favourite  residence 
of  anns  previous  to  her  accession,  and  from  that  time  became  one 
of  the  special  resorts  of  London  fashion.  It  reached  the  height  of 
its  comparative  popularity  in  the  Utter  half  of  the  18th  century, 
and  is  specially  associated  with  Colley  Cibber,  Samuel  Johnson, 
Cumberland  the  dramatist,  Garrick,  Richardson,  Reynolds,' Beau 
Nash,  Miss  Chudleigh,  and  Mrs  Thrale.  The  Tunbridge  of  that 
period  is  sketched  with  much  graphic  humour  in  Thackeray's  Ftr- 
pniant.  Though  it  still  attracts  an  increasing  number  of  visiters, 
its  importance  in  reference  to  London  society  has  considerably 
declined. 

TUNG-CHOW,  a  sub -prefecture!  city  in  Chih-li,  the 
metropolitan  province  of  China,  is  situated  on  the  banks 
of  the  Peiho  in  39*  54'  N.  lat  and  116'  41'  E.  long.,  about 
12  miles  south-east  of  Peking.  Like  most  Chinese  cities, 
Tung-Chow  has  appeared  in  history  under  various  names. 
By  the  founder  of  the  Han  dynasty  (206  B.c.)  it  was  called 
Lu-Hien;  with  the  rise  of  the  Tang  dynasty  (618  *.D.) 
its  came  was  changed  to  Heuen-Chow ;  and  at  the  begin- 
ning of  the  12th  century,  with  the  advent  of  the  Kin 
dynasty  to  power,  Heuen-Chow  became  Tung-Chow.  The 


city  marks  the  highest  point  at  which  the  Peiho  is  navi- 
gable, and  here  merchandise  for  the  capital  is  transferred 
to  a  canal,  by  which  it  reaches  Peking.  The  city,  which 
is  faced  on  its  eastern  side  by  the  river,  and  on  its  other 
three  sides  is  surrounded  by  populous  suburbs,  is  upwards 
of  3  miles  in  circumference.  The  walls  are  about  45  feet 
in  height  and  about  24  feet  wide  at  the  top.  They  are 
being  allowed  to  fall  into  decay.  Two  main  thoroughfares 
run  through  the  city,  one  connecting  the  north  and  south 
gates,  and  the  other  the  east  and  west  gates.  The  place 
derives  its  importance  from  the  fact  that  it  is  the  £ort  of 
Peking.  Its  population  was  estimated  at  about  50,000  in 
1887. 

It  was  at  Tung-Chow  that  Sir  Harry  Parkee,  Sir  Henry  Loch,  and 
their  escort  were  treacherously  taken  prisonors  by  the  Chinese  when 
they  were  sent  forward  by  Lord  Elgin  to  negotiate  terms  of  peace 
after  the  troubles  of  1800. 

TUNGSTEN  (Germ,  tcolfram,  or,  antiquated,  tehtel), 
one  of  the  metallic  elements  of  chemistry.  The  mineral 
tungsten  (meaning  in  Swedish  "heavy  stone")  used  to 
be  taken  for  a  tin  ore  until  this  was  disproved  by  Cronsted. 
Scheele  showed  in  1781  that  it  is  a  compound  of  lime  with 
a  peculiar  acid,  the  metallic  nature  of  which  was  recog- 
d  in  the  same  year  by  Bergmann.  It  occurs  only  as  a 
ponent  of  a  number  of  relatively  rare  minerals,  the 
most  important  of  which  are  wolfram  or  wolframite, 
(Fe,  Mn)O.WO„  and  acheelite  (tungsten),  CaOWO,  (see 
Mines  ajukjy).  The  metal  is  prepared  from  the  pure  oxide 
WO,  by  reduction  with  hydrogen  in  a  platinum  tube  at 
a  high  temperature.  It  forms  resplendent  tin-white  or  grey 
plates,  or  a  dull  black  powder  similar  to  hydrogen-reduced 
irqn.  Sp.  gr.  - 19*129,  water  of  4*  C.  - 1  (Roscoe).  It  is 
more  difficult  to  fuse  than  even  Manoaotebe  (q.v.).  It  is 
unalterable  in  ordinary  air ;  oxygen  and  even  chlorine  act 
upon  it  only  at  a  high  temperature.  Hydrochloric  and 
sulphuric  acid  do  not  attack  it  Nitric  acid  attacks- i  t  slowly, 
aqua  regie  readily,  with  formation  of  the  trioxide  WOs. 
Impure  tungsten  is  now  being  prepared  industrially  for 
the  production  of  a  peculiar  kind  of  steel  (see  Leon,  vol. 
xiiL  p.  352). 

CMorida.  —Tungsten  forms  four  chlorides,— WCL,  WCl^  WCL,, 
WC1«.  The  highest,  WC1«,  is  obtained  by  heating  the  pure  powdery 
metal  in  s  current  of  absolutely  pure  chlorine.  In  the  presence 
of  moisture  or  air  ory -chlorides  are  produced.  It  sublimes  off  as  a 
dark  red  liquid,  freezing  into  crystals.  These  fuse  at  275*  C.  and 
re-aolidify  at  270*  ;  the  liquid  boils  at  3i6'-7.  The  sp.  gr.  of  the 
vapour  is  in  accordance  with  the  formula  at  850*  ;  at  higher  tempera- 
tures it  dissociates  into  WC1,  and  free  CI,  (Roecoe).  When  the  vapour, 
of  WCL  is  passed  over  heated  trioxide,  the  two  bodies  unite,  WO, 
with  2WCL  into  8WOCl«,  forming  magnificent  red  nee  " 
fuse  at  210*'4  and  boil  at  227*  5  C.  (Wohler).    Both  > 


nize> 
com 


WCl,  and  WOCl«,  are  decomposed  by  water,  the  oxy-d 
readily,  with  formation  of  hydrochlorio  acid  and  trioxide.  For 
other  chlorides  and  oxy-chloridee,  see  the  ordinary  hand-books  of 
chemistry. 

Orida,  WOt  and  WQU  and  Compounds  of  TKttt  with  Each  OUur. 
— The  trioxide,  popularly  known  as  tungstic  add,  is  the  more 
important  Impure  trioxide  is  producible  by  treating  acheelite 
(wO,CaO)  with  hot  hydrochloric  acid.  Wolframite  is  not  so  readily 
decomposed  ;  but  when  fused  with  twice  its  weight  of  chloride  of 
calcium  it  passes  into  lime  salt,  obtainable  as  an  insoluble  residue  by 
lixiviation  of  the  fuse  with  water.  The  oxide  obtained  forms  a  yel- 
low powder  insoluble  in  water  and  in  hydrochloric  acid.  To  purify 
it  it  is  washed,  dissolved  in  aqueous  ammonia,  and  the  filtered 
solution  evaporated,  when  an  acid  tungatate  of  ammonia  separates 
out  in  scales  of  great  purity.  These,  when  heated  in  air,  leave 
behind  them  a  pseudo-morphose  of  pure  yellow  oxide.  Trioxide  of 
tungsten  combines  with  basic  oxides  into  tungstatea  ;  but  the  pro- 
portion in  which  it  unites  with  a  given  base  is  subject  to  great 
variation :  for  instance,  the  quantity  Na,0  of  soda  unites  into  so 
many  definite  tungstates  with  1,  \\,  2,  2},  2{,  21,  4  tiroes  WO, 
and  in  each  case  mora  or  less  of  water.  To  each  of  these  soda 
salts  corresponds  theoretically  a  certain  tungstic  acid, — to  the  salt 
Na^)W,0#  for  instance,  the  acid  HjOW.O,  or  HjW/V  But  few 
of  these  hydrates  actually  exist,  and  they  arc  not  individual  acids 
in  the  sense  in  which  the  three  phosphoric  acids  are,  except  per* 
haps  that  remarkable  substance  known  aa  metatungstic  acid. 
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H,W40„ +  7H,0.  This  acid  forms  crystals  of  the  stated  composi- 
tion ;  it  dissolves  in  water  and,  the  Holutiou  unites  with  bales  into 
meta-tungxtates.  Most  mcta-tungstatc*  are  soluble  in  water ;  of  the 
tungstate*  proper  only  tho  alkali  salts  am  so  soluble.  The  soil* 
tungstate,  5Nn30. 12 WO,  +•  Jrll»0,  known  as  para-tungsUte  of  soda, 
is  made  industrially  by  fusing  wolframite  with  carbonate  of  soda 
and  lixiviating  the  fuse  with  water.  The  insoluble  oxides  of  iron 
and  manganese  are  filtered  off ;  the  filtrate,  while  still  hot,  is  nearly 
neutralized  with  hydrochloric  acid  and  allowed  to  crystallize.  It 
forms  largo  crystals  containing  twenty-one,  twenty-fire,  or  twonty- 
eight  time*  H,0  according  to  the  temperature  at  which  they  are 
formed.  The  salt  has  been  recommended  aa  a  mordant  in  dyeing 
and  calico-printing,  but  has  not  taken  root  in  these  industries. 
Oppcnheim  and  Vcramaun  recommended  it  before  1902  aa  tho  best 
means  for  rendering  teitile  fabrics  uninflammable.  If  a  solution 
of  tho  nara-tungstato  is  boiled  with  hydratod  tungstic  acid  (as  ob- 
tained by  precipitating  any  ordinary  alkaline  tungstate  solution 
with  hydrochloric  acid  irr  the  heat},  or  is  simply  mixed  with  excess 
of  aootic  acid,  the  meta-tungatate  U  formed  ;  >n  the  latter  case  it 
separates  out  as  a  heavy  oil.  MeU-tungstate  of  soda  forms  octa- 
hedral crystals  of  the  composition  Na,t> .  4  WO,  +  10H,O.  If  con- 
centrated  warm  solutions  of  this  salt  and  the  equivalent  quantity 
of  chloride  of  barium  are  mixed  and  allowed  to  cool  after  addition 
of  a  little  hydrochloric  acid,  meta-tungatate  of  barium  crystallites 
out  as  BaO.* WO, -t- 911,0,  in  large  quadratic  pyramids  which  are 
Tery  easily  soluble  in  water.  From  this  salt  the  free  acid  is  easily 
produced  by  addition  of  the  exact  quantity  of  sulphuric  acid  re- 
quired to  precipitate  the  baryta,  and  from  it  any  other  met*- 
tungstate  u  easily  produced.  Meta- tungstic  acid  solution  is  a 
sensitive  and  characteristic  precipitant  for  almost  all  alkaloids 
(strychnine,  quinine,  lie }.  The  alkaloid,  whatever  its  name,  goes 
down  aa  a  flocculent  insoluble  meta- tungstate.  Tungstic  acid  com- 
bines with  phosphoric  acid  and  with  silicic  acids  into  highly  com- 
plex phospno. tungstic  acids  and  rilico-tungstic  acids.  Of  the  for- 
mer there  is  quite  a  series,  each  consisting  of  one  P,0,  united  with 
respectively  fourteen,  sixteen,  eighteen,  twenty,  twenty-two,  twenty- 
four  times  WO,  and  six  H,0  of  basic  water.  Of  silico-tungstic 
acids  three  are  known,  namely,  one  411,0  .  SiO, .  10WO,  +  3 Aq  and 
two  SiO..  12W0,zH,0.  All  these  complex  acids  (both  kinds)  are 
easily  soluble  in  water.  The  phospho-acids  are  delicate  precipitant* 
for  all  alkaloids. 

The  binoxide,  W0„  is  obtained  when  the  trioxide  ia  reduced  by 
hydrogen  at  a  dnll  red  heat.  This  oxide  ia  veiy  prone  to  past  into 
trioxide  or  tungstate.  An  interesting  and  beautiful  class  of  com- 
pounds  of  W0„ Vr'Of,  and  base*  are  known  as  tungsten  bronzes.  The 
first  of  these  ijaa  discovered  by  Wohler.  Normal  tungstate  of  soda, 
NajOWOj,  ia  fused,  and  trioxide  added  to  it  aa  long  as  it  dissolves. 
The  product  ia  then  heated  in  hydrogen  as  long  as  water  goes  away, 
and  the  substance  thus  reduced  is  exhausted  successively  with  water, 
hydrochloric  acid,  caustic  potash  ley,  and  again  with  water.  A 
residue  of  the  composition  Na,0 .  W,0(  +  WO,  remains  in  the  shape 
of  magnificent  gold-like  lustrous  cubes,  of  specific  gravity  6-617, 
which  conduct  electricity  like  a  metaL  Only  hydrofluoric  acid 
dissolves  this  soda-tungsten  bronze.  There  are  a  number  of  other 
tungsten  bronzes,  all  distinguished  by  metallic  lustre  and  magni- 
ficent purple,  red,  yellow,  or  blue  colours. 

Analyiu. — Oxides  of  tungsten  dissolve  in  fused  microcosm ic  salt, 
Na,0P,0,  ;  the  bead  becomes  blue  in  the  reducing  flame,  in  the 
presence  of  iron  blood -red,  and  in  the  oxidizing  flame  colourless. 
When  heated  on  charcoal  with  (not  too  much)  carbonate  of  soda  or 
cyanide  of  potassium  in  tho  reducing  flame,  they  yield  a  grey  heavy 
powder  of  metal,  obtainable  by  clutnation.  The  process  fails  in  the 
presence  of  too  much  alkali.  Insoluble  tungstatcs  {e.g. ,  tho  ordi- 
nary tungsten  minerals)  are  disintegrate  by  fusion  with  alkaline 
carbonate  ;  the  fuse,  when  treated  with  water,  yields  a  solution  of 
alkaline  tungstate.  This  solution,  when  mixed  with  excess  of  hydro- 
chloric scid,  gives  a  white  precipitate  of  hydrated  trioxide,  which 
on  boiling  becomes  yellow  by  partial  dehydration.  The  yellow 
uuignited  precipitate  ia  soluble  in  aqueous  ammonia.  If  tungstate 
of  alkali  solutions  are  mixed  with  hvdrochloric  acid  and  then  treated 
with  metallic  zinc,  they  become  blue  through  the  formation  of 
a  compound  of  WO,  and  WO,  or  rather  the  respective  chloride  ; 
this  reaction  gains  in  definitcness  through  tho  presence  of  phosphoric 
acid.  (W.  D.) 

TUNG  USES,  a  wide-spread  Asiatic  people,  forming  a 
main  branch  of  the  Mongol  division  of  the  Mongol-Tatar 
family.  They  are  the  Tung-hit  of  the  Chinese,  probably  a 
corrupt  form  of  tonki  or  donki,  that  ia,  "men"  or,"pcoplc." 
The  Russian  form  Tungus,  wrongly  supposed  to  mean  "lake 
people,"  appears  to  occur  first  in  the  Dutch  writer  Moaaa 
(1612);  but  tho  race  has  been  known  to  the  Rujutians  ever 
since  they  reached  tho  Yenisei.  Tho  Tungua  domain, 
covering  many  I  undred  thousand  square  miles  jn  central 
and  east  Siberia  and  in  tho  Amur  basin,  stretches  from 


the  Yeniaci  eastwards  to  tho  i'acific,  where  it  occupie* 
most  of  tho  seaboard  between  Corca  and  Kamchatka.  It 
also  reaches  the  Arctic  Ocean  at  two  points,  in  the  Nisovaya 
tundra,  west  of  the  Khatanga  river,  and  in  a  comparatively 
email  enclosure  in  the  Yana  basin  over  against  tho  Lialdioff 
(Now  Siberia)  Archij>elago.  But  tho  Tunguses  proper  are 
chiefly  centred  in  tho  region  watered  by  the  three  largo 
eastern  tributaries  of  the  Yenisei,  which  from  them  take 
their  names  of  the  Upper,  Middle  or  Stony,  and  Lower 
Tunguaka.  Here  tho  Tunguses  arc  known  to  the  Samoyedes 
by  the  name  of  Aiya  or  "younger  brothers,"  implying  a 
comparatively  recent  immigration  (confirmed  by  other  in- 
dications) from  the  Amur  basin,  which  appears  to  be  tho 
original  home  both  of  the  Tunguses  and  of  the  closely- 
allied  Manchus.  The  Amur  is  still  mainly  a  Tungus  river 
almost  from  its  source  to  its  mouth :  tho  Orochea  (Orochus), 
Daurians,  Birara,  Golds,  Manegrs,  Sanagirs,  Ngatkona, 
Nigidals,  and  some  other  aboriginal  tribes  scattered  along 
the  main  stream  and  its  affluents,  —  the  Shilka,  Sungari,  and 
Usuri, — are  all  of  Tungus  stock  and  speech.  On  the  Pacific 
the  chief  subdivisions  of  the  race  are  the  Lamuta,  or  "  sea 
people,"  grouped  in  Bmall  isolated  hunting  communities 
round  the  west  coast  of  the  Sea  of  Okhotsk,  and  further 
south  *he  Yu-pi-ta-tze  ("fish  clad"),  the  Tazi  of  the 
Russians,  between  the  Amur  delta  and  Corca,  The  whole 
race,  exclusive  of  Manchus,  numbers  probably  about 
80,000,  of  whom  15,000  are  in  the  Amur  basin,  the  rest 
in  Siberia. 

The  Tuugua  type  is  essentially  Mongolic,  being  characterized  by 
broad  flat  features,  small  nose,  wide  mouth,  thin  lips,  small  black 
and  somewhat  oblique  eyes,  black  lank  bair,  dark  olive  or  bronze 
complexion,  low  suture,  averaging  not  more  than  five  feet  four 
inches  ;  they  are  distinguished  from  other  Mongolic  peoples  by  the 
square  ahapo  of  the  skull  and  the  slim,  wiry,  well-proportioned  figure. 
This  description  applies  more  especially"  to^  tho  Tunguaka  tribes, 
who  may  be  regarded  as  typical  Tungusca,  and  who,  unliko  most 
other  Mongols,  oetray  no  tendoncy  to  obesity.  They  are  classed 
by  the  Russians,  according  to  their  various  pursuits,  as  Reindeer, 
Horse,  Cattle,  Dog,  Steppe,  and  Forest  Tunguses.  A  few  have 
become  settled  agriculturists ;  but  tho  gnat  bulk  of  the  race  are 
atill  essentially  forest  hunters,  using  the  reindeer  both  as  mouuts 
and  aa  pack  animals.  Nearly  all  lead  nomad  lives,  in  purauit  of 
fur-bearing  animals,  whose  skins  they  supply  to  Russian  and  Yakut 
traders,  in  exchange  for  provisions,  clothing,  and  othor  necessaries 
of  life.  Tho  picturesque  and  ovon  elegant  national  costume  shows 
in  its  ornamentation  and  general  stylo  decided  Japanese  influence, 
due  no  doubt  to  long-continued  intercourse,  with  that  nation  at 
some  period  previous  to  the  spread  of  tho  race  from  the  Amur 
valloy  to  Siberia.  Many  of  tho  Tungus  tribes  have  been  baptized, 
and  are,  therefore,  reckoned  as  "Greek  Christians";  but  Russian 
orthodoxy  baa  not  penetrated  far  below  the  surface,  and  moat  of 
them  aro  atill  at  heart  Shamanista  and  nature-worshippers,  secretly 
keeping  the  teeth  snd  claws  of  wild  animals  aa  idols  or  amulets, 
and  observing  Christian  rites  only  under  compulsion.  But,  whether 
Christians  or  pagans, all  alike  are  distinguished  above  other  Asiatics, 
pvrhspa  above  all  other  peoples,  for  their  truly  noble  moral  qualities. 
All  observers  describe  them  as  "cheerful  under  tho  most  depressing 
circumstances,  persevering,  open-hearted,  trustworthy,  modest  yet 
self-reliant,  a  fearless  race  of  hunters,  born  amidst  tho  gloom  of 
their  denso  plno-forcats,  exposed  from  tho  cradle  to  every  danger 
from  wild  beasts,  cold,  and  hunger.  Want  and  hardships  of  every 
kind  they  endure  with  surprising  fortitude,  and  nothing  can  induco 
them  to  tako  service  under  the  Russians  or  quit  thoir  solitary  wood- 
lauds"  (Keano's  Alia,  p.  479).  Their  numbers  are  steadily  de- 
creasing owing  to  tho  ravages  of  small-pox,  scarlet  fever,  and 
especially  famine,  thoir  most  dreaded  enemy.  Their  domain  is  also 
being  continually  encroached  upon  by  the  aggressive  Yakuts  from 
the  north  and  east,  and  from  tho  south  by  tha  Slavs,  now  settled 
in  compact  bodies  in  the  province  of  Irkutsk  about  the  upper  course 
of  the  Yenisei.  It  is  remarkable  that,  while  the  Russians  often  show 
a  tendency  to  become  assimilated  to  the  Yakuts,  tho  most  vigorous 
and  expansive  of  all  the  Siberian  peoples,  the  Tunguses  everywhere 
yield  before  the  advance  of  their  moro  civilized  neighbours  or 
become  absorbed  in  the  surrounding  Slav  communities.  In  the 
Amur  valley  the  tamo  fate  is  overtaking  the  kindred  tribes,  who 
are  diaap|>csring  before  the  great  waves  or  Chinese  migration  from 
the  south  and  Kumian  encroachments  both  from  tho  east  and  west. 
In  18«0  tho  Orochea  were  already  reduced  to  about  2«0,  snd  the 
Tazi  to  a  little  over  200.  For  tho  philological  relations  of  the 
Tunguses,  see  vol.  xviii.  p.  779. 
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THLS  group  of  animals  was  formerly  regarded  aa  con- 
stituting along  with  the  Polytoa  and  the  Brachxo- 
poda  the.  invertebrate  c\aas  MoUuscoidea.  It  is  now.known 
to  be  a  degenerate  branch  of  the  Chordata,  and  to  be  more 
nearly  related  to  the  Vertebrata  than  to  any  group  of  the 
Invertebrata 

History.1 

More  than  two  thousand  years  ago  Aristotle  gave  a 
short  account  of  a  Simple  Ascidian  under  the  name  of 
Ttthyum.    Ho  described  the  appearance  and  some  of  the 
more  important  points  in  the  anatomy  of  the  animal. 
From  that  time  onwards  to  little  more  than  a  century  ago, 
although  various  forms  of  Ascidiahs  had  been  briefly  de- 
scribed by  writers  on  marine  zoology,  comparatively  little 
advance  was  made  upon  the  knowledge  of  Aristotle. 
Schlosser  and  Ellis,  in  a  paper  containing  a  description  of 
Botryllus,  published  in  the  Philosophical  Transactions  of 
the  Royal  Society  for  1756,  first  brought  the  Compound 
Ascidians  into  notice ;  but  it  was  not  until  the  commence- 
ment of  the  19th  century,  as  a  result  of  the  careful  ana- 
tomical investigations  of  Cuvier  (/)  upon  the  Simple 
Ascidians  and  of  Savigny  (t)  upon  the  Compound,  that 
the  close  relationship  between  these  two  groups  of  the 
Tunicata  was  conclusively  demonstrated.    Up  to  1816, 
the  date  of  publication  of  Savigny's  great  work  (2),  the 
few  Compound  Ascidians  then  known  had  been  generally 
regarded  as  Alcyonaria  or  as  Sponges ;  and,  although 
many  new  Simple  Ascidians  had  been  described  by  O.  F. 
Miiller  (4)  and  others,  their  internal  structure  had  not 
been  investigated.    Lamarck  (j)  in  1816,  chiefly  as  the 
casolkof  the  anatomical  discoveries  of  Savigny  and  Cuvier, 
instituted  the  class  Tunicata,  which  he  placed  between  the 
Radiata  and  the  Vermes  in  his  system  of  classification. 
The  Tunicata  included  at  that  time,  besides  the  Simple 
and  the  Compound  Ascidians,  the  pelagic  forma  Pyrosoma, 
which  had  been  first  made  known  by  Peron  in  1804,  and 
Salpa,  described  by  Forskal  in  1775. 

Chamisso  in  1820  made  the  important  discovery  that 
Salpa  in  its  life-history  passes  through  the  series  of  changes 
which  were  afterwards  more  fully  described  by  Steenstrup 
in  1842  as  "alternation  of  gonerutiona " ;  and  a  few  years 
later  Kuhl  and  Van  Hasselt  s  investigation*  upon  the  same 
animal  resulted  in  the  discover}-  of  the  alternation  in  the 
directions  in  which  the  wava  ot  contraction  |Aases  along 
the  heart  and  in  which  the  blood  circulates  through  the 
body.  It  has  since  been  found  that  this  observation  holds 
good  for  all  groups  of  the  Tunicata.  Jn  1826  H.  Milne- 
Edwards  and  Audouin  made  a  series  of  observations  on 
living  Compound  Ascidians,  and  amongst  other  discoveries 
they  found  the  free-swimming  tailed  larva,  aud  traced  its 
development  into  the  young  Ascidian.  Milne -Edwards 
(j)  also  founded  the  group  of  "Social"  Ascidians,  now 
known  as  tho  Clavelinidse,  and  gave  a  classification  of  the 
Compound  Ascidians  which  was  universally  accepted  for 
many  years.  From  the  year  1826  onwards  a  number  of 
new  and  remarkable  forms  were  discovered,  as,  for  instance, 
some  of  the  Bolteninse  (Macleay),  Chelyosoma  (Broderip  and 
Sowerby,  and  afterwards  Eschricht),  Oikopleura  (Mertens), 
Perophora  (Lister),  Pelonaiu  (Forbes and  Ooodsir),  Chondro- 
stachys  and  Diplosoma  (Denis  Macdonald),  Diaxona  (Forbes 
and  Goodsir),  and  Rhodosoma  (Ehrenberg,  and  afterwards 
Lacaze-Duthiers). 

In  1845  Carl  Schmidt  (6)  first  announced  the  presence 


1  Only  the  more  important  work*  can  be  mentioned  litre.  For  • 
more  detailed  account  of  the  hiatory  of  the  group  and  a  foil  biblio- 
graphy, tee  (r7)  in  the  list  of  work*  at  the  end  of  tbia  article. 


in  the  test  of  some  Ascidians  of  "  tunicine,"  a  substance 
very  similar  to  cellulose,  and  in  the  following  year  Lowig 
and  Kollikcr  (7)  confirmed  the  discovery  and  made  some 
additional  observations  upon  this  substance  and  upon  tho 
structure  of  the  test  in  general.    Huxley  (<?),  in  an  im-  nuxieT, 
portant  series  of  papers  published  in  the  Transactions  of 
the  Royal  and  Linnean  Societies  of  London  from  1851  on- 
wards, discussed  the  structure,  embryology,  and  affinities 
of  the  pelagic  Tunicatea  Pyrosoma,  Salpa,  Doliolum,  and 
Appendicularia.   These  important  forms  were  also  investi- 
gated about  the  same  time  by  Gegenbaur,  Vogt,  H.  Miiller, 
Krohn,  and  Leuckart.    The  most  important  epoch  in  the 
history  of  the  Tunicata  is  the  date  of  the  publication  of 
Kowalevsky's  celebrated  memoir  upon  the  development  of  K0wa- 
a  Simple  Ascidian  (9).  The  tailed  larva  had  been  previously  levsky. 
discovered  and  investigated  by  several  naturalists — notably 
H.  Milne-Edwards  (j),  J.  P.  van  Beneden  (/o),  and  Krohn  * 
(11) ;  but  its  minute  structure  had  not  been  sufficiently 
examined,,  and  the  meaning  of  what  was  known  of  it  had 
not  been  understood.    It  was  reserved  for  Kowalevsky  in  ReUUon- 
1866  to  demonstrate  the  striking  similarity  in  structure  »Up  to 
and  in  development  between  the  larval  Ascidian  and  the  ^Jj!? 
vertebrate  embryo.   He  showed  that  the  relations  between 
the  nervous  system,  the  notochoid,  and  the  alimentary 
carnal  are  much  the  same  in  the  two  forms,  and  have  been 
brought  about  by  a  very  similar  course  of  embryonic  de- 
velopment.   This  discovery  clearly  indicated  that  the 
Tunicata  are  closely  allied  to  Amphioxus  and  the  Verte- 
brata,  and  that  the  tailed  larva  represents  the  primitive 
or  ancestral  form  from  which  the  adult  Ascidian  has  been 
evolved  by  degeneration,  and  this  led  naturally  to  the  view 
usually  accepted  at  the  present  day,  that  the  group  is  a 
degenerate  side-branch  from  the  lower  end  of  the  phylum 
Chordata,  which  includes  the  Tunicata  (Uroehorda),  Amphi- 
oxus (Cephalochorda),  and  the  Vertebrata.  Kowalevsky's 
great  discovery  has  since  been  confirmed  and  extended  to 
all  other  groups  of  the  Tunicata  by  Kupffer  (is),  Giard  Kupffcr, 
f/j  and  is),  and  others.    Important  observations  upon  Giara,  4c. 
the  process  of  gemmation  and  the  formation  of  colonics  in  Gemma- 
various  forms  of  Compound  Ascidians  have  been  made  by  tion. 
Krohn,  Metachnikoff,  Kowalevsky,  Ganin,  Giard,  Delia 
Valle,  and  others,  and  have  graduully  led  to  the  establish- 
ment of  the  general  principle,  that  all  the  more  importan' 
layers  of  the  bud  are  derived  more  or  less  directly  from 
the  corresponding  regions  in  the  body  of  the  parent. 

In  1872  Fol  (14)  added  largely  to  the  knowledge  of  the  Fol,  ice. 
Appendiculariidst,  and  Giard  (ij)  to  that  of  the  Compound 
Ascidians.    The  latter  author  described  a  number  of  new 
forms  and  remodelled  the  classification  of  the  group.  The 
most  important  additions  which  have  been  made  to  the 
Compound  Ascidians  since  Giard's  work  have  been  those 
described  by  Von  Drasche  (16)  from  the  Adriatic  and 
those  discovered  by  the  "  Challenger "  expedition  (17). 
The  structure  and  the  systematic  arrangement  of  the  Simple 
Ascidians  have  been  mainly  discussed  of  recent  years  by 
Alder  and  Hancock  (18),  Heller  (19),  Lacaze-Duthiers 
(so),  Traustedt  (21),  and  Herdman  (17,  »»\    In  1874 
Ussoff  (23)  investigated  the  minute  structure  of  the  nervous  g„b- 
system  and  of  the  underlying  gland,  which  was  first  dis-  neural 
covered  by  Hancock,  and  showed  that  the  gland  has  aR»™ 
duct  which  communicates  with  the  front  of  the  branchial  dom! 
sac  or  pharynx  by  an  aperture  in  the  dorsal  (or  "olfactory ")  tubercle, 
tubercle.    In  an  important  paper  published  in  1880  Julin 
(24)  drew  attention  to  the  similarity  in  structure  and  rela- 
tions between  this  gland  and  the  hypophysis  cerebri  of  the 
vertebrate  brain,  and  insisted  upon  their  homology.  Ho 

a  renal  function.  The  Thaliacea 
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have  of  late  years  been  the  subject  of  several  very  import- 
mai.  ant  memoirs.  The  researches  of  Todaro,  Brooks  (jj), 
acta.  Salensky  (*6\'  and  others  have  elucidated  the  embryology, 
the  gemmation,  and  the  life-history  of  tho  Sal/Ada ;  and 
Grobben,  Barrois  (*7),  and  more  especially  Uljanin  (aS) 
have  elaborately  worked  out  the  structure  and  tho  details 
of  the  complicated  life-history  of  the  DoHolidtc.  Finally, 
in  an  important  work  published  in  1886  on  the  morpho- 
logy of  the  Tunieata,  E.  van  Beneden  and  Julin  (jo)  have, 
mainly  as  the  result  of  a  close  comparison  of  the  embryo- 
logy of  Ascidians  with  that  of  Ampttiarut  and  other 
Ckordata,  added  considerably  to  our  knowledge  of  the 
position  and  affinities  of  the  Tunieata,  and  of  tho  exact 
relations  of  their  organs  to  tho  corrcsoonding  parts  of  the 
body  in  the  VerUbraia. 

Anatomy. 

As  a  type  of  the  Tunieata,  Atcidia  mentula,  one  of  the 
larger  species  of  the  Simple  Ascidians,  may  be  taken.  This 
species  is  found  in  most  of  the  European  seas,  generally  in 
shallow  water  on  a  muddy  bottom.  It  has  an  irregularly 
ovate  form,  and  is  of  a  dull  grey  colour.  It  is  attached  to 
some  foreign  object  by  one  end  (fig.  l\  The  opposite  end 
of  the  body  is  usually  nar- 
row, and  it  has  a  terminal 
opening  surrounded  by  eight 
rounded  lobes.  This  is  the 
mouth  or  branchial  aperture, 
and  it  always  indicates  the 
anterior  end 1  of  the  animal 
About  half-way  back  from 
the  anterior  end,  and  on  a 
rounded  projection,  is  tho 
atrial  or  cloacal  aperture — 
an  opening  surrounded  by 
six  lobes — which  is  always 
placed  upon  the  dorsal  re- 
gion. When  the  Ascidian 
is  living  and  undisturbed, 
water  is  being  constantly 
drawn  in  through  the 
branchial  aperture  and 
passed  out  through 
atrial  If  coloured 
tides  be  placed  in 
water  near  the  apertures, 
they  are  seen  to  be  sucked 
into  the  body  through  the 
branchial  aperture,  and  after 
a  short  time  some  of  them 
are  ejected  with  consider- 
able force  through  the  atrial 
aperture.  Tho  current  of  Pw  x 
water  passing  in  is  for  re- 
spiratory purposes,  and  it 
also  conveys  food  into  the  trfaMsl  The  atrial  current  is 
mainly  the  water  which  has  been  used  in  respiration,  but 
it  also  contains  all  excretions  from  the  body,  and  at  times 
the  ova  and  spermatozoa  or  the  embryos. 
The  tost.  The  outer  grey  part  of  the  'body,  which  is  attached  at 
or  near  its  posterior  end  and  penetrated  by  tho  two  aper- 
tures, is  the  "test."  This  is  a  firm  gelatinous  cuticular 
secretion  from  the  outer  surface  of  tho  ectoderm,  which  is 
a  layer  of  flat  cells  lining  its  inner  surface.  Although  at 
first  produced  as  a  cuticle,  the  test  soon  becomes  organized 
by  the  migration  into  it  of  cells  derived  from  the  ectoderm 
(see  fig.  2). .  These  test  cells  may  remain  as  rounded  or 
fusiform  or  stellate  cells  imbedded  in  the  gelatinous  matrix, 
to  which  they  are  constantly  adding  by  secretions  on  their 

1  Scma  writen  use  •  different  nomenclature  of  region*  ;  tee  (/?). 


the 
par- 
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■jLtcidia  swaliua  from  the  right 
at,  atrial  aperture ;  br,  branchial 
aperture ;  t,  tan.  (Origin*!.) 


surfaces;  or  they  may  develop  vacuoles  in  their  proto- 
plasm, which  becomo  larger  and  fuse  to  form  a  huge  ovate 
clear  cavity 
(a  "bladder 
cell  "\  sur- 
rounded by  a 
delicate  film 
of  protoplasm 
and  having 
the  nucleuH 
still  visible  at 
one  point ;  or 
theymayform 
pigment  gran- 
ules in  the  pro- 
toplasm ;  or, 

lastly,  they  p1(X  i^Dti^rammatlo  eeetlon  of  pert  of  mantt*  end  Uet 
may  deposit  nf  eo  Aacijiu,  showing  the  formation  of  *  tori  sod 
^Jkstnitn  nf  tlie  structure  of  U>«  te»t  m,  mantle ;  e,  ectoderm;  to 
carDOnaie  OI  Mt  Mll .  tm  mirix  .  bladder  cell ;  s,  i.  Wood  sine* 
lime,   SO  that    In  mantle  bring  drawn  out  into  teat ;  su!  mantle  rails ; 

 ,     y,  septum  of  vessel,  (r'lvoi  Uerdir-an.  Challenger  tjrparL ' 

one  or  several 

of  them  together  produce  a  calcareous  spicule  in  the  test. 
Only  the  unmodified  test  cells  and  the  bladder  cells  are 
found  in  Atcidia  menlula.    Calcareous  spicules  are  found 
i  hiefly  in  the  Didrmnidte,  amongst  Compound  Ascidians  ; 
but  pigmented  cells  may  occur  in  the  test  of  almost  all 
groups  of  Tunieata.   The  matrix  in  which  these  structures 
are  imbedded  is  usually  clear  and  apparently  homogeneous; 
but  in  some  cases  it  becomes  finely  fibrillated,  especially 
in  the  family  Cynthiidx.   It  is  this  matrix  which  contains 
tunicine.    At  one  point  on  the  left  side  near  the  posterior 
end  a  tube  enters  the  test,  and  then  splits  up  into  a  num- 
ber of  branches,  which  extend  in  all  directions  and  finally 
terminate  in  rounded  enlargements  or  bulbs,  situated  chiefly 
in  the  outer  layer  of  the 
tost.     These   tubes  are 
known  as  the  "  vessels  "  of 
the  test,  and  they  contain 
blood.     Each    vessel  is 
bounded  by  a  layer  of  ec- 
toderm cells  lined  by  con- 
nective tissue  (fig.  3,  B), 
and  is  divided  into  two 
tubes  by  a  septum  of  con- 
nective tissue.   The  Septum  Fla_  K_A  ,  TMWl  from  the  test,  fl.dle- 
does  not   extend  into  tho    gram  matte  tr*iM?*ra*  ssctioo  of  •  Tea- 
■     ,   ,    i,  •  seL  at.  ectoderm  |  at,  oocnacUve  tissue ; 

terminal  OUlb,  and  COnse-    s, /,  the  two  tube* ;  e.  Mptom ;  11,  tar- 

quently  the  two  tubes  com-  baJu-  (Original) 
municate  at  their  ends  (fig.  3,  A).  The  vessels  are  formed 
by  an  outgrowth  of  a  blood  sinus  (derived  originally  from 
t  be  blastocoele  of  the  embryo)  from  the  body  wall  (mantle) 
into  the  test,  the  wall  of  the  sinus  being  formed  by  con- 
nective tissue  and  pushing  out  a  covering  of  ectoderm  in 
front  of  it  (fig.  2,  *').  The  test  is  turned  inwards  at  the 
-branchial  and  atrial  apertures  to  line  two  funnel-like  tubes, 

 the  branchial  siphon  leading  to  the  branchial  sac  and  the 

atrial  siphon  leading  to  the  atrial  or  peribronchial  cavity. 

The  body  wall  inside  the  test  and  the  ectoderm,  is  formed  Man  da 
of  a  layer  (the  somatic  layer  of  mesoderm)  of  connective 
tissue,  inclosing  muscle  fibres,  blood  sinuses,  and  nerves. 
This  layer  (the  mantle)  has  very  much  the  shape  of  tho  test 
outside  it,  but  at  the  two  apertures  it  is  drawn  out  to  form 
the  branchial  and  atrial  siphons  (fig.  4).  In  the  walls  of 
these  siphons  the  muscle  fibres  form  powerful  circular 
bands,  the  sphincter  muscles.  Throughout  the  rest  of  the 
mantle  the  bands  of  muscle  fibres  form  a  rude  irregular 
network.  They  are  numerous  on  the  right  side  of  the  body, 
and  almost  totally  absent  ou  the  left.  The  muscles  are  all 
formed  of  very  long  fusifoim  non-striped  fibres.  The  con- 
nective tissue  of  the  mantle  is  chiefly  a  clear  gelatinous 
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matrix,  containing  cells  of  various  shapes ;  it  ia  frequently 
pigmented  and  is  penetrated  by  numerous  lacuna,  in  which 
the  blood  flows.  In- 
side the  mantle,  in 
all  parts  of  the  body, 
except  along  the  ven- 
tral edge,  there  is  a 
cavity, — the  atrial  or 
peri  branchial  cavity, 
— which  opens  to  the 
exterior  by  the  atrial 
aperture.  This  cavity 
ia  lined  by  a  layer  of 
cells  derived  origin- 
ally from  the  ecto- 
derm 1  and  directly 
continuous  with  that 
layer  through  the 
atrial  aperture  (fig. 
5);  consequently  the 
mantle  iscovered  both 
externally  and  inter- 
nally by  ectodermal 
cells. 

The  branchial  aper- 
ture (mouth)  leads  in- 
to the  branchial  ai- 

'phon  (buccal  cavity  Via.  «.— Diagrammatic  dlaacetion  at  A.  mmfula  to 
j»  •»AM*U1  „._.\   i    ebow  th»  anatomy,    at,  atrtal  apertar*  ;  tr, 

or  stotnodseum),  and  bnuieluia  armor* ;  o.  anna;  br,  bmncbui 

this  Opens  into  the  d«»eel  Umlna ;  41,  darai  tubercle; 

.  r      .    .  and,  «nuortyle;  Ja,  heart;  i,  lnteetlne;  m, 

anterior  end  ot  a  very  manti« ;       n*™  jauaiian ;  *,  tMophagna  ; 

large  cavity  (the  bran-   P^WmTr^tC .  TitijZ] 

chial  jsac)  which   OX-    I,  fc.t;  la,  tentacl..';  ra,  vas  deferene; 

tends  nearly  to  (he  ta*"ml  «to",L  <°li«lMl-> 
posterior  end  of  the  body  (see  figs.  4  and  5).  This  branchial 
aac  is  an  enlarged  and  modified  pharynx,  and  is  therefore 
properly  a  part  of  the  ali- 
mentary canal    The  ceso- 
phagus  opens  from  it  far 
back  on  the  dorsal  edge  (sco 
below,  p.  6 1 2).  The  wall  of 
the  branchial  sac  is  pierced 
by  a  largo  number  of  ver- 
tical slits, —the  stigmata, 
— placed  in  "urnerous  trans- 
verse rows.    These  slits 
place  the  branchial  sac  in 
with  the 


Fia.  5  —  mAgreromiUc  longitudinal  (A)  and  tnnkTeno  (B)  aectioni  tarough 
■Avidia  to  ahow  the  posluon  of  Ibo  ectodtrta  aa.l  th«  relationi  of  the  bra- 
chial and  peribranchlal  caWUea.  Tbn  IcttrnnR  1.  tl>»  *»m«  m  for  flu.  4.  B 
rapreacnU  »  KCtlan  taken  aloog  tb«  dotted  Line  AB  in  A.  (urteinal) 

peribronchial  or  atrial  cavity,  which  lies  outside  it  (fig.  5, 
B).  Between  the  stigmata  the  wall  of  the  branchial  sac 
is  traversed  by  blood-vessels,  which  are  arranged  in  three 
regular  series  (fig.  6),— H)  the  transverse  vessels,  vrhich 
run  horizontally  round  the  wall  and  open  at  their  dorsal 
and  ventral  ends  into  large  longitudinal  vessels,  the  dorsal 


~nwf 


and  ventral : 


!  )  the 


ritudinal  vessels,  which 
run  vertically  between  adjacent  transverse  vessels  and  open 
into  them,  and  which  bound  the  stigmata ;  and  (3)  the 
internal  longitudinal  bars,  which  run  vertically  in  a  plane 

1  According  to  E.  van  Benedoa  and  Julia's  recent  lavaathreiiMM  (jo) 
only  the  outer  wail  of  the  etrlem  it  Used  witli  epiblast,  the  inner  veil 
being  derived  from  the  hypoblast  of  the  primitive  tnanchial  aac 


internal  to  that  of  the  transverse  and  fine  longitudinal 
vessels.    These  bars  communicate  with  the  transverse 

vessels  by  short  side  /'  n 

branches  whore  they  jR^A^eJWJ 
cross,  and  at  these  j 
points  are  prolonged 
into  the  lumen  of  the 
sac  in  tho  form  of 
hollow  papillae.  Tho 
edges  of  the  stigmata 
are  richly  set  with 
cilia,  which  drive  tho 
water  from  the  bran- 
chial  sac  into  the 
peribronchial  ca- 
vity, and  so  causo 
tho  currents  that  t 
flow  in  through 
the  branchial 


.1 


r«*r* 

Fia.  t.~A.  Part  of  branchial  no  of  A*id<a  from  InaWa. 
B.  Tran«rcr«  eectlon  of  ssiDe.    tr,  tranarerac  reeael ; 


aperture 
out  throu^ 
atrial 

Along  its  vent- 
ral edge  the  wall 
of  the  branchial 
sac  is  continu- 
ous externally  with  the  mantle  (fig.  6,  3),  while  internally 
it  is  thickened  to  form  two  parallel  longitudinal  folds 
bounding  a  groove,  the  "  endostyle,"  hypobranchial  groove,  Enjo- 
or  ventral  furrow  (figs.  4,  5,  end).   The  endoderm  cells  style, 
which  line  the  endostyle  are  greatly  enlarged  at  the 
bottom  and  on  parts  of  tho  sides  of  the  furrow  so  as  to 
form  projecting  pads,  which  bear  very  long  cilia.    It  is 
generally  supposed  that  this  organ  is  a  gland  for  the  pro- 
duction of  the  mucous  secretion  which  is  spread  round  the 
edges  of  the  branchial  aac  and  catches  tho  food  particles  in 
the  passing  current  of  water;  but  it  has  recently  been 
pointed  out  that  there  are  comparatively  few  gland  cells  in 
the  epithelium  of  the  endostyle,  and  that  it  is  more  prob- 
able that  this  furrow  is  merely  a  ciliated  path  along  which 
the  mucous  secretion  (produced  possibly  oy  the  subneural 
gland)  is  conveyed  posteriorly  along  the  ventral  edge  of 
the  branchial  sac.    At  its  anterior  end  tho  edges  of  the  Peri- 
endostyle  become  continuous  with  the  right  and  left  halves  j^VT*' 
of  the  posterior  of  two  circular  ciliated  ridges, — the  peri-  ^''^ 
pharyngeal  bands, — which  run  parallel  to  one  another 
round  the  front  of  the  branchial  aac    The  dorsal  ends  of 
the  posterior  peripharyngeal  band  bend  posteriorly  (en- Dorsal 
closing  the  epibranchial  groove),  and  then  join  to  forml*^1- 
the  anterior  end  of  a  fold  which  runs  along  the  dorsal  edge 
of  the  branchial  sac  as  far  as  the  oesophageal  aperture. 
This  fold  is  the  dorsal  lamina  (figs.  4,  5,  dl).   It  probably 
serves  to  direct  the  stream  of  food  particles  entangled  in 
a  string  of  mucus  from  tho  anterior  part  of  the  dorsal 
lamina  to  the  oesophagus.   In  many  Ascidians  this  organ,  Doml 
instead  of  being  a  continuous  membranous  fold  as  in  A.  Uwraef 
meniula,  is  represented  by  a  series  of  elongated  triangular 
processes — the  dorsal  languets, — one  attached  in  the  dorsal 
median  line  opposite  to  each  transverse  vessel  of  the 
branchial  sac.     The  anterior  peripharyngeal  band  is  a 
complete  circular  ridge,  having  no  connexion  with  either 
the  endostyle  or  the  dorsal  lamina.    In  front  of  it  lies  the 
prebranchud  zone,  which  separates  the  branchial  sac  behind 
from  the  branchial  siphon  in  front    The  prebranchial 
rone  is  bounded  anteriorly  by  a  muscular  band — the  pos- 
terior edge  of  the  sphincter  muscle,— which  bears  a  circle 
of  long  delicate  processes,  the  tentacles  (figs.  4,  7,  8,  tn).  Ten- 
Theae  project  inwards  at  right  angles  bo  as  to  form  a  net-**0*6*- 
work  across  the  entrance  to  the  branchial  sac  Each 
tentacle  consists  of  connective  tissue  covered  with  epithe- 
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Hum  (endodcrm),  and  contains  two  or  more  cavities  which 
mo  continuous  with  blood  sinuses  in  the  mantle.    In  the 

.->n^  ucur-  dorsal  median  line  near  the  anterior  end  of  the  body,  and 

al  gland,  imbedded  in  tlie  mantle  on  the  ventral  surface  of  the  nerve 
ganglion,  there  lies  a  small  glandular  maw— tho  subneural 
gland — which,  as  Julin  has  shown  (.?/),  there  is  reason  to 
regard  as  the  honiologue  of  the  fii/po- 
physit  eei  d"-i  of  the  vertebrate  brain. 
Julin  and  E.  van  Beneden  have  sug- 
gested that  the  function  of  this  organ 
may  possibly  be  renal.1  The  sub- 
neural  gland,  which  was  first  noticed 
by  Ham-ock,  communicates  anteriorly, 
as  Usaoff  {2 j)  pointed  out,  by  means 
of  a  narrow  duct  with  the  front  of 
tho  branchial  wic  (pharynx).  The 
opening  of  the  duct  is  enlarged  to 
form  a  funnel -shaped  cavity,  which 
may  be  folded  upon  itself,  convoluted, 
or  even  broken  up  into  a  number  of 

Dorsal    smaller  -  openings,  bo  as  to  form  a 

tul.erx.le.  complicated  projection,  called  the 
dorsal  tubercle,  situated  in  tho  dorsal 
part  of  tho  prebranchial  zone  (fig.  7). 
The  dorsal  tubercle  in  A.  mentula  is 
somewhat  horsu-shoe-shaped  (fig.  8) ; 
it  varies  in  form  in  most  Ascidians 
according  to  the  genus  and  species, 
and  in  some  cases  in  tho  individual  ^ 
also.  Possibly,  besides  being  the  F7o.  T.-^u^m.tia 
opening  of  the  duct  from  the  sub- 
neural  gland,  it  may  be  a  sense-organ 
for  testing  the  quality  of  the  water 
entering  the  branchial  sac. 

Nervous     The  single  elongated  ganglion  in 

•yitwn.  the  lne<iian  aonad  line  of  the  mantle 
between  the  branchial  and  atrial  si- 
phons is  the  only  nerve-centre  in  A.  mentula  and  most  other 
Tunicata.    It  is  tho  degenerate  remains  of  the  anterior 


lien  through  an'.ertor  dor- 
ul  part  of  J.  mentula, 
•hotting  tb»  relatione  of 
the  nerve  ganglion,  aub- 
nruml  gland,  Ac.  Letter- 
ing aa  for  Og.  4 ;  a,  nerve  ; 
n*.  niyeloQ  ;  j»p,  peripha- 
ryngeal hand ;  apt,  enn- 
neural  gland ;  tad,  Ita 
duct  ;r,tc.t  lining  fcraoeb.- 
Ulalphon.  (Original.) 


Tm.  S.-Dmil  tubrrct,.  »,„j  mieHVoonns  orpine  of  A.  M«l>Ig.  lettering 
aa  before  ;  rjr,  «j.:branrhul  giwve  ;  1,  prebranchial  rone,  (ongina'.) 


port  of  the  cerebro-spinal  nervous  system  of  tlie  tailed 
larval  Ascidian  (tee  below,  p.  CI 4).  The  posterior  or 
spinal  j>art  has  entirely  disappeared  in  most  Tunicata. 
It  persists,  however,  in  the  AppendicuUvnidm,  and  traces  of 
h  are  found  in  some  Ascidians  (r.<j.,  Claitlina  ;  see  Julin). 
The  ganglion  gives  off  distributor}'  nerves  at  both  ends, 

1  See  a.'.o  lUrdma-i.  .V.r'u.v.  vol.  xiriu.  p.  2R4. 


which  run  through  tho  mantle  to  the  neighbourhood  of  tho  Sons* 
apertures,  where  they  divido  and  subdivide,  Tho  onlyor8»1* 
sense-organs  aro  tho  pigment  spots  between  the  branchial 
and  atrial  lobes,  tho  tentacles  at  the  base  of  the  branchial 
siphon,  and  possibly  tho  dorsal  tubercle  and  tho  languets 
or  dorsal  lamina.  These  are  all  in  a  lowly  developed  con- 
dition. The  larval  Ascidians  on  the  other  hand  have  well- 
developed  intracerebral  optic  and  auditory  aense-orgaus ; 
and  in  some  of  tlie  pelagic  Tunicata  otocysta  and  pigment 
spots  are  found  in  connexion  with  the  ganglion. 

Tho  mouth  and  the  pharynx  (branchial  bac)  have  already  Allmtnt- 
been  described.  Tho  remainder  of  the  alimentary  canal  ar7 
is  a  bent  tube  which  in  A.  mentula  and  most  other  Ascid- r"'*L 
ians  lies  imbedded  in  tho  mantle  on  the  left  side  of  tho 
body,  and  project*  into  tho  peribronchial  cavity.  The 
oesophagus  leaves  tho  branchial  sac  in  the  dorsal  middlo 
lino  near  tho  posterior  end  of  tho  dorsal  lamina  (see  fig. 
4,  cea).  It  is  a  short  curved  tube  which  leads  vcntrally 
to  the  large  fusiform  thick-walled  stomach.  The  intestine 
emerges  from  the  ventral  end  of  tho  stomach,  and  soon 
turns,  anteriorly,  then  dorsally,  and  then  posteriorly  so  aa 
to  form  a  curve— tho  intestinal  loop— open  posteriorly. 
Tho  intestine  now  curves  anteriorly  again,  and  from  thia 
point  runs  nearly  straight  forward  as  tho  rectum,  thru  com- 
pleting a  second  curve — tho  rectal  loop— open  anteriorly 
(see  fig.  4).  Tho  wall  of  the  intestine  is  thickened  inter- 
nally, to  form  the  typhlosole,  a  pad  which  runs  along  ita 
entire  length.  Tho  anus  opens  into  the  dorsal  part  of  the 
peribronchial  cavity  near  to  the  atrial  aperture.  Tho  walla 
of  the  stomach  are  glandular;  and  a  system  of  delicate 
tubules  with  dilated  ends,  which  ramifies  over  the  outer  wall 
of  the  intestine  and  communicates  with  the  cavity  of  tho 
stomach  by  means  of  a  duct,  is  probably  a  digestive  gland. 

A  mass  of  large  clear  vesicles  which  occupies  the  rectal  Excro- 
loop,  and  may  extend  over  tho  adjacent  walls  of  tho  in-  tor7 
testine,  is  a  renal  organ  without  a  duct.  Each  vesicle  is  OTS*M- 
the  modified  remains  of  a  part  of  the  primitive  rcelom  or 
body-cavity,  and  is  formed  of  cells  which  eliminate  nitro- 
genous waste  matters  from  the  blood  circulating  in  the 
neighbouring  blood-lacuna)  and  deposit  them  in  the  cavity 
of  the  vesicle,  where  they  form  a  concentrically  laminated 
concretion  of  a  yellowish  or  brown  colour.  These  concre- 
tions contain  -uric  acid,  and  in  a  large  Ascidian  are  very 
numerous.  Tho  nitrogenous  waste  products  are  thus  de- 
posited and  stored  up  in  the  renal  vesicles  in  place  of 
being  excreted  from  the  body.  In  other  Ascidians  the 
renal  organ  may  differ  from  tho  above  in  its  position  and 
structure ;  but  in  no  case  has  it  an  excretory  duct,  unless 
the  subneural  gland  is  to  be  regarded  as  a  renal  organ. 

Tho  heart  is  an  elongated  fusiform  tube  placed  on  tho  Blood- 
ventral  and  posterior  edge  of  the  stomach,  in  a  space  (the  vatcular 
pericardium)  which  is  part  of  tho  original  ccelom  or  tody-^J"m 
cavity,  the  rest  of  which  exists  merely  in  the  form  of  lacuna , 
and  of  the  cavities  of  the  reproductive  organs  and  renal 
vesicles  in  the  adult  Ascidian.    The  wall  of  the  heart  is 
formed  of  a  layer  of  epithelio-muscular  cells,  the  inner 
ends  of  which  are  cross-striated ;  and  waves  of  contraction 
pa-ss  along  it  from  end  to  end,  first  for  a  certain  number  of 
beats  in  one  direction  and  then  in  the  other,  so  as  to  rovers© 
the  course  of  circulation  periodically.    At  each  end  the 
heart  is  continued  into  a  vessel  (see  fig.  9),  a  large  sinus 
or  lacuna  lined  with  a  delicate  endothelial  layer.  Tho 
sinus  leaving  the  ventral  end  of  the  heart  is  called  the 
branchio-cardiac  vessel,1  and  the  heart  itself  is  merely  tho 
differentiated  posterior  part  of  this  sinus  and  is  therefore 
a  ventral  vessel.    The  branchio- card  Lac  vessel,  after  giving 
off  a  branch  which,  along  with  a  corresponding  branch  from 
the  cardie- visceral  vessel,  goes  to  the  test,  runs  along  the 
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rni«r*m  of  elreuUUon  In  Amidia. 
be,  bruehio^ardise  or  ventral 


.........     _le;  rt.  vl.e<iro- branchial  or 

at,  vessel*  to  last  (Original.) 


ventral  edge  of  the  branchial  sac  externally  to  the  endoetyle, 
and  communicates  laterally  with  the  ventral  ends  of  all  the 
transverse  vessels  of  the  branchial  sac.  The  sinus  leaving 
the  dorsal  end  of  the  heart  is  called  the  car dio- visceral 
reasel,  and  this,  after  giving  off  to  the  test  the  branch 
above  mentioned,  breaks  np  into  a  number  of  sinuses, 
•which  ramify  over  the  alimentary  canal  and  the  other 
riscera.  These  visceral  lacunas  finally  communicate  with 
a  third  great  sinus,  the  viscero-braucbial  vessel,  which  runs 
forward  along  the  dorsal  edge  of  the  branchial  sao  exter- 
nally to  the  dorsal  lamina  and  joins  the  dorsal  ends  of  all 
the  transverse  vessels  of  the  branchial  sac  Besides  these 
three  chief  systems  there  are  numerous  lacunas  in  all  parts 
of  the  body,  by  means  of  which  anastomoses  are  established 
between  the  different  currents  ol  blood.  All  these  blood 
spaces  and  lacuna  are  to  be  regarded  as  derived  from  the 
blastocoele  of  the  embryo,  and  not,  as  has  been  usually 
>  of  supposed,  from  the  coelom  (jo).  When  the  heart  contracts 
*  ventro-doraally,  the  course  of  the  circulation  is  as  follows  : 
the  blood  which  is  flowing  through  the  vessels  of  the 
branchial  sac  is  collected  in  an  oxygenated  condition  in 
the  branchio-cardiac  vessel,  and,  after  receiving  a 
of  blood  from 
the  test,  en- 
ters the 
heart.  It  is 
then 
pelled 

the  dorsal 
end  of   the  fro. «.— : 
heart  into 
the  eardio- 

viseeral  vessels,  and  so.  reaches  the  test  and  digestive  and 
other  organs ;  then,  after  circulating  in  the  visceral  lacunas, 
it  passes  into  the  viscero-branchial  vessel  in  an  impure 
condition,  and  is  distributed  to  the  branchial  vessels  to  be 
purified  again.  When  the  heart  on  the  other  hand  contracts 
dorso-ventrally,  this  course  of  circulation  is  reversed.  As 
the  test  receives  a  branch  from  each  end  of  the  heart,  it 
follows  that  it  has  afferent  and  efferent  vessels  which- 
ever way  the  blood  is  flowing.  In  some  Ascidians  the 
vessels  in  the  test  become  very  numerous  and  their  end 
branches  terminate  in  swollen  bulbs  close  under  the  outer 
surface  of  the  test.  In  this  way  an  accessory  respiratory 
organ1  is 'probably  formed  in  the  superficial  layer  of  the 
test.  The  blood  corpuscles  are  chiefly  colourless  and 
amoeboid ;  but  in  most  if  not  all  Ascidians  there  are  also 
some  pigmented  corpuscles  in  the  blood.  These  are  gener- 
ally of  an  orange  or  reddish,  brown  tint,  but  may  be  opaque 
"white,  dark  mdig<vplu£..  ot-of  intermediate  colours.  Pre- 
cisely similarly  pigmer-jed  cells  are  found  throughout  the 
connective  tissue.of  the  mantle  and  other  parts  of  the  body. 

A.  mcntula  is  hermaphrodite,  and  the  reproductive  organs 
lie,  with  the  alimentary  canal,  on  the  left  side  of  the  body. 
The  ovary  is  a  ramified  gland  which  occupies  the  greater 
part  of  the  intestinal  loop  (see  fig.  4).  It  contains  a  cavity 
which,  along  with  the  cavities  of  the  testis,  is  derived  from 
a  part  of  the  original  coelom,  and  the  ova  are  formed  from 
its  walls  and  fall  when  mature  into  the  cavity.  The 
oviduct  is  continuous  with  the  cavity  of  the  ovary  and 
leads  forwards  alongside  the  rectum,  finally  opening  near 
the  anus  into  the  peribronchial  cavity.  The  testis  is  com- 
posed of  a  great  number  of  delicate  branched  tubules, 
which  ramify  over  the  ovary  and  the  adjacent  parts  of  the 
intestinal  wall.  Those  tubules  terminate  in  ovate  swell- 
ings. Near  the  commencement  of  the  rectum  the  larger 
tubules  unite  to  form  the  vas  deferens,  a  tube  of  consider- 
able sise,  which  runs  forwards  alongside  the  rectum,  and, 
like  the  oviduct,  terminates  by  opening  into  the  peri- 
1  See  Hardman,  A'atur*.  vol.  im,  p.  247. 


branchial  cavity  close  to  the  anus.  The  lumen  of  the 
tubules  of  the  testis,  like  the  cavity  of  the  ovary,  is  a  part 
of  the  original  coelom,  and  the  spermatozoa  are  formed 
from  the  cells  lining  the  wall.  In  some  Ascidians  repro- 
ductive organs  are  present  on  both  sides  of  the  body,  and 
in  others  (Polyearpa)  there  are  many  complete  sets  of  both 
male  and  female  sj  ' 


ale  systems, 


Embryology  '  and  Lin  History. 

In  most  Ascidians  the  eggs  art  fertilized  in  the  peribronchial  Embryo 
cavity,  and  undergo  most  oftheir  development  before  leaving  the  logy, 
parent ;  in  some  cases,  however,  the  eggs  are  laid,  and  fertilization 
takes  place  in  the  surrounding  water.  Tho  segmentation  is  com- 
plete and  regular  (fig.  10,  A)  and  results  in  the  formation  of  a 
spherical  blaatala,  which  then  undergoes  invagination  (fig.  10,  B). 
The  embryo  elongates,  and  the  blastopore  or  invagination  opening 
comes  to  be  placed  on  the  dorsal  edge  near  the  posterior  end  (fig. 
10,  C).  The  hypoblast  cells  lining  the  archenteron  are  columnar 
in  form,  while  the  epiblaat  ceils  are  more  cubical  (fig.  10,  B,  C,  D). 
The  dorsal  snrfaos  of  the  embryo  now  becomes  flattened  and  then 
depressed  to  form  a  longitudinal  groove,  extending  forwards  from 
the  blastopore  to  near  the  front  of  the  body.  This  "  medullary 
groove"  now  becomes  converted  into  a  closed  canal  by  its  aids 
walls  growing  up,  arching  over,  and  < 


Fio.  10.— Stages  In  tht  embryology  of  a  Simple  Ascldlan  (after  Kowalevsky) 
A  to  F.  Longitudinal  vertical  sections  of  embryos,  SU  placed  with  tbe  dorsal 
surface  uppermost  and  ths  anterior  end  at  the  right  A.  Early  blutula 
stage,  during  segmentation.  B.  Early  gumtrtiU  "tag*.  O.  Btsge  sfter  gas- 
trula,  showing  commencement  of  notoehord.  D.  Later  stage,  showing  fonna- 
tion  of  notoehord  and  of  neural  canal.  B.  Embryo  showing  body  and  tail 
and  completely  formod  neural  canal.  F.  Larva  just  hatched ;  end  of  tall 
cut  off.   O.  Transverse  section  of  tall  of  larva. 

adp,  adhering  papilla  of  larva ;  sf,  epIbhuUc  (atrial)  tnvolntlon ;  on,  sndltorj 
organ  of  larva ;  or,  archenteron ;  be,  blastoooels ;  bp,  blastopore ;  c*,  notr- 
ehord;  rp,  eplblast;  sjr,  hypoblast;  at,  neural  canal;  nte,  neorentarlo 
canal ;  or,  ocular  organ  of  larva ;  g,  gelatinous  Investment  of  embryo ;  vt, 
muscle  cells  of  tail ;  aus,  mewntcron  ;  sic,  mesoderm  cells ;  nr,  cerebral 
veslcls  st  anterior  end  of  neural  canal. 

line  (fig.  10,  D)l  This  union  of  the  laminm  dortaUi  to  form  tho 
neural  canal  commences  at  the  posterior  end  behind  the  blastopore 
and  gradually  extends  forwards.  Consequently  the  blastopore 
comes  to  open  into  the  posterior  end  of  the  neural  canal  (fig.  10, 
D),  while  the  anterior  end  of  that  cavity  remain*  open  to  the 
exterior.  In  this  way  the  archenteron  communicates  indirectly 
with  the  exterior.  The  short  canal  leading  from  the  neural  canal 
to  tho  archenteron  ia  known  as  the  neurcnterio  canal  (fig.  10. 

*  For  structure  of  other  forms,  see  p.  61 1  $q. 
1  For  reproduction  by 
«lt  below. 
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D,  nee).    Previous  to  this  stage  some  of  the  hypoblast  calls  »t  the 
front  edge  of  tba  blastopore  and  forming  part  of  the  dorsal  vail  of 
the  archenteron  (fig.  10,  C,  en)  bars  become  separated  off,  and  then 
arranged  to  form  an  elongated  band,  two  cells  wide,  underlying 
the  posterior  half  of  the  neural  canal  (fig.  10,  D,  E,  eh  ).  This 
is  the  origin  of  the  notochord.    Outgrowths  from  the  sides  of  the 
archeoteron  gire  rise  to  laterally  placed  masses  of  cells,  which  are 
the  origin  of  the  mesobtast    These  masses  show  no  trace  of  mete- 
mcric  segmentation.  The  caritiea  (reproductive  and  renal  resides) 
which  ere  formed  later  in  the  mesoblast  represent  the  ccclom. 
Consequently  the  body-cavity  of  the  Tunicata  is  a  modified  form 
of  eoteroccele.    The  anterior  part  of  the  embryo,  in  front  of  tha 
notochord,  now  becomes  enlarged  to  form  the  trunk,  while  tha 
posterior  part  elongates  to  form  the  tail  (fig.  10,  E).    In  the  trunk 
tbs  anterior  part  of  the  archenteron  dilates  to  form  the  mesenteron, 
tha  greater  part  of  which  becomes  the  branchial  sac  ;  at  ths  same 
time  the  anterior  part  of  the  neural  canal  enlarges  to  form  the 
cerebral  reside,  and  the  opening  to  the  exterior  at  the  front  end  of 
the  canal  now  closes.    In  ths  tail  part  of  the  embryo  the  neural 
canal  remains  as  a  narrow  tube,  while  the  remains  of  tha  wall  of  the 
archenteron— the  dorsal  part  of  which  becomes  ths  notochord— are 
converted  into  lateral  muscle  bands  (fig.  10,  O)  and  a  rentral  cord 
of  cells,  which  erentudly  breaks  up  to  form  blood  corpuscles.  As 
the  tail  grows  longer,  it  becomes  bent  round  the  trunk  of  the  embryo 
inside  the  eggmembrano.     About  this  period  tha  rpiblast  cells 
begin  to  form  ths  test  aa  a  cuticular  deposit  upon  their  outer  surface. 
The  test  is  at  first  deroid  of  cells  and  forms  a  delicate  gelatinous 
investment,  but  it  shortlr  afterwards  becomes  cellulsr  by  ths 
migration  into  it  of  test  cells  formed  br  nroliferation  from  the  epi- 
blast1  r 

The  embryo  is  hatched  about  two  or  three  days  after  fertilization. 
In  the  form  of  a  tadpole-like  larra,  which  swims  actively  through 
the  sea  br  ribratina  iu  long  tail.    Ths  anterior  end  of  the  body 
is  provided  with  three  adhering  papilla)  (fig.  10,  F,  adp)  in  tha 
form  of  epiblastic  thickenings.    In  the  frea  swimming  tailed  larra 
the  nervous  system,  formed  from  the  wdls  of  the  naurd  canal; 
becomes  considerably  differentiated.    The  anterior  part  of  the 
ccrebrd  vesicle  remains  thin-wdled  (fig.  10,  F),  and  two  unpaired 
sense  organs  derelop  from  its  wsll  snd  project  into  the  carity. 
These  are  a  dorsally  and  posteriorlv  placed  optic  organ,  prorided 
with  retina,  pigment  layer,  lene,  and  cornea,  and  a  Tentrally  placed 
auditory  organ,  consisting  of  a  large  spherical  partidly  pigmented 
otolith,  attached  by  delicate  hairliko  processes  to  the  summit  of  a 
hollow  crista  aeoustica  (fig.  10,  F,  au).    The  posterior  part  of  the 
cerebral  reside  thickens  to  form  a  solid  ganglionic  mass  trarersed 
by  a  narrow  central  canaL    The  wall  of  the  neural  canal  behind  the 
cerebral  reside  becomes  differentiated  into  an  anterior  thicker 
region,  placed  in  the  posterior  part  of  the  trunk  and  baring  a 
ruperficid  layer  of  nerre  fibres,  and  a  poaterior  narrower  part  which 
traverses  the  tail,  lying  on  the  dorsal  surface  of  the  notochord,  and 
gives  off  several  pairs  of  nerves  to  the  mnsdes  of  tha  tail.    Just  in 
front  of  ths  anterior  end  of  the  nervous  system  a  dorsal  inrolution 
or  the  epiblast  breaks  through  iuto  ths  upturned  anterior  end  of 
the  mesenteron  and  thus  forms  tho  mouth  opening.     Along  tho 
T«"tral  edge  of  the  mesenteron,  which  becomes  the  branchial  aac 
the  endostyle  is  formed  as  a  narrow  groora  with  thickened  side 
"  probably  corresponds  to  the  median  portion  of  the  thyroid 
nodr  or  V trUbrata.    A  curred  outgrowth  from  the  posterior  end 
or  the  mesenteron  forms  the  alimentary  canal  (osaophagus,  stomach 
and  intestine),  which  at  first  ends  blindly.    An  anus  is  formed 
later  by  the  intestine  opening  into  the  left  of  two  lateral  epiblastic 
inrolutions(the  atna),  which  rapidly  become  larger  and  fnte  dorsally 
to  form  the  peribranchid  carity.    Outgrowths  from  the  wall  of  tho 
branchial  sac  meet  these  epiblastic  involutions  and  fuse  with  them 
to  give  rise  to  the  first  formed  pair  of  stigmata,  which  thus  come 
to  open  nto  the  peribranchid  cavity  ;  and  these  done  correspond 
to  the  gill  clefts  of  Amp\u>xus  and  the  FcrUbrata. 
After  a  abort  free-swimming  existence  tha  fully  developed  tailed 
*  *  »»tc?or  adhering  papilli  ,0  foreign 
object,  and I  then  undergoes  a  remarkable  aeries  of  retrogressive 
SKf'  7.h,ch  ~nT«rt  *  »to  tha  adult  Aacidian.    The  tail  atro- 


manner  as  they  are  in  Amphiaxiu  and  other  Chordata  il\  n,. 
free-awimming  laileM  larra  possess*,  the  essential  character,  of  the 

fESfcZ"?™*  *5  *  h,V  '  lonF'tu*»«l  *kdtUl  axis  (the  noli 
chord)  separating  a  doraally  placed  nervous  system  (the  neurd 
cand)  from  a  rentrd  a  imentar.  cand  (the  archenteron) ;  and 
therefore  during  this  period  of  iu  life-history  the  animd  belong 
to  the  Chordata.  (3)  The  Chordate  larva  is  more  highly  organized 
than  the  adult  Aacidian  and  therefor,  the  change,  by'wh^h  tha 
latter  i,  produced  from  the  former  may  be  regarded  ss  a  process  of 
degeneration  C//).  The  important  conclusion  drawn  from  all  thi, 
.  that  the  Tumeata  are  the  degenerate  descendants  of  a  group  of 
ths  primitive  CKordata  (see  below  p.  618).  8  P 

Classification  and  Ch abactors  07  Cnor/w. 
Order  I. — LARYACEA. 
Free-awimming  pelsgio  forms  prorided  with  a  large  locomotor?  Char- 
•ppen<Laga  (the  tatf.  in  which  thera  is  a  skeletd  axis  (the  uThordT  of 
A  rclatirdy  large  test  (the  "Hans")  is  formed  with  larvem 
great  rapidity  as  a  secretion  from  the  ectoderm  :  it  is 
merely  a  temporary  atrncture,  which  is  cast  off  and 
replaced  by  another.    The  branchid  sac  is  simply  an  * 
enlarged  pharnyx  with  two  rentral  ciliated  openings 
(stigmata)  leading  to  the  exterior.    There  is  no  se- 

/parate  peri  branchial  carity.  The  nervous 
system  consists  of  a  large  dorsally  placed 
ganglion  and  a  long  nerve  cord,  which 
stretches  luck  wards  over  the  alimentary 
canal  to  reach  the  tail,  along  which  it 
runs  on  the  left  side  of  the 
nrochord.  The  anus  opens 
rentrally  on  the  surface  of 
i  the  body  in  front  of  the  &tig. 
mata.  No  reproduction  by 
gemmation  or  metamorphosis 
is  known  in  the  life-hi.torr. 

This  is  one  of  the  most  in- 
(creating  groups  of  g,-  Tiati- 
cata,  aa  it  shows  more  com- 
pletely thsn  any  of  ths  rest 
ths  characters  of  the  original 
ancestral*  forms.  It  haa  un- 
dergone little  or  no  degen- 
eration, and  consequently 
correspond,  more  nearly  to 
the  tailed -larval  condition 
than,  to  the  adult  forms  of 
the  other  groups.  Tha  order 
Fio.  II.— NfcvjfeOTI  tophoam  la  "Hsns"  '»<  '"dea  a  single  family,  tha 
(after  FolX  seen  from  right  side,  magnified  ArPKNDIcULA RHP*,  all  the 

o«t^  <>f 
•■Haua.*  and  free -swimming.  They 

,  .  ,  occur  on  the  surface  of  tha 

sea  in  mo.t  parts  of  the  world.  They  possess  the  power  to  form  Stme- 
with  great  rapidity  an  enormously  large  investing  gelatinous  layer  tore  of 
(fig.  11), -which  corresponds  to  tho  test  of  other  groups.    This  was  Apptn- 

m  <V  dUuUm 

■'At 


;enor 
laced 


phies,  until  nothing  is  left  but  some  fatty  cell,  'in  the  Mai 

T^.T^n  7  .  8row»h,°r  teat  over  neighbouring  objects. 
The  nervous  sy.tem  with  its  .ensa  organ,  atrophies  until  it  .re- 

ZrtSL^ittzm  thi.  pT-  of 

sddian  embryo  .11  ths  mora  \*  fol,owin8-     0    I»  tha 

neural  canal.  KTllT^a?11  fefe  notochord, 

of  the  en  follicle.  "      »*  proUbly  d.rtv.4  from  the  epithelium 


Fio.  ll.-Seml-dlagrajnmatle  view  of  JppndieuUrU  from  the  right   a.  antu  I 
at,  ooeof  the  atrial  aperture, ;  oyp,  tell :  hr,  branchial  aperture ;  era.  branchial 

BBS  '  tit    firm!  lnht«#U.  *-.f  .  k    1  -  .  j    i_ .  .  '   . 


— ,  —  —  — .  -,".<  .u<  —  ,  -yr,  v«i. .  vr,  urmcniai  a|)eri  ure  ;  c-n,  orancnial 

sac  I  M,  dorsal  tubercle  :  e.d.  endoatyl*  ;  A.  heart ;  i.  Isleattaa  ;  ss,  musel* 
band  of  toll.  *,  aerv*  cord  in  body;  »\  nerve  cord  Is  the  tall;  or,  raphagns : 
of.  otoeyat ;  «.  ovary ;  pp,  penpharynfval  band  ;  ««,  cerebral  ganglion  :  nf. 
cauilal  ganglion :  enlargement  of  narv*  cord  la  tail ;  as.  sense  organ 
(tactile)  on  lower  lip;  ay,  ciliated  aperture  In  pharyna:  af,  atomach  :  Ut  testis' 
«,  nrochord ;  »',  lis  cut  and.   (Original.)  ' 

first  described  by  Von  Mertens  and  by  him  named  "Harsv"  It 
is  only  loosely  attached  to  the  body  and  is  frequently  thrown  off 
soon  «fter  its  formation.  The  tail  in  the  AppAdievlariidM  is  tt- 
Uc>-1  to  tha  rentrd  .urface  of  tha  body  (fig.  12),  and  usually 
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point*  more  or  lea*  anteriorly.    It  shows  distinct  traces  of  met*, 
meric  segmentation,  baring  it*  muscle  band*  broken  np  into  myo- 
tomes, wliile  the  nerve  cord  preaent*  a  eerie*  of  enlargement*  from 
which  distributary  nerve*  are  given  off  (fig.  12,  na*>  Near 
the  b**o  of  the  tail  there  is  a  distinct  elongated  ganglion 
(fig.'  13,  ngf).   The  anterior  (cerebral)  ganglion  ha*  connected 
with  it  an  otocyst,  a  pigment  spot,  ana  a  tubular  procea* 
opening  into  the  branchial  sac  and  representing  the  dorsal 
tubercle  and  associated  part*  of  an  ordinary  Anodian.  The 
branchial  aperture  or  mouth  lead*  into  the  branchial  sac  or 
pharynx.    Thero  are  no  tentacle*.    The  enduetylo  is  short. 
There  is  no  dorsal  lamina,  and  the  peri  pharyngeal  band*  run 
dorsally  and  posteriorly.    Tho  wall  of  the  branchial  sac  has  *r  ' 
only  two  ciliated  aperture*.    They  are  homologous  with  tho 
primary  stigmata  of  tho  typical  Aacidians  and  tho  gill 
cleft*  of  Vertebrates.    They  *re  placed  far  back  on  tho  ven- 
tral aurface,  one  on  each  side  of  tho  middle  line,  and  lead 
into  abort  funnel-shaped  tube*  which  open  on  the  surface  of 
the  body  behind  the  anus  (fig.  12,  at).    These  tube*  corre- 
spond to  the  right  and  left  atrial  involution*  which,  in  an 
ordinary  Ascidian,  fu*o  to  form  tho  peribronchial  cavity.  Tbo 
heart,  according  to  Umkeatcr,  ia  formed  of  two  cell*,  which 
are  placed  at  the  opposite  ends  anil  connected  by  delicate  con- 
tractile protoplasmic  fibrils.   The  large  ovary  and  testia  are  placed 
at  the  posterior  end  of  the  body.    The  remainder  of  the  structural 
detail*  can  be  made  out  from  fig.  12. 

Tho  family  Appendiculariul*  comprise*  the  genera,— OiKopitura 
(MerUm*),  and  Appendicularia  (Cham.),  in  both  which  the  body  ia 
ahort  and  compact  and  tho  tail  relatively  long,  while  the  endostylo 
is  "»tralght ;  Fritillaria  (Q.  and  0.\  in  which  the  body  ia  long  and 
composed  of  anterior  and  posterior  regions,  the  tail  relatively  short, 
the  endostylo  recurved,  and  an  ectodermal  hood  is  formed  over  the 
front  of  tho  body  ;  and  KouxUtakia  (Fol),  a  remarkable  form  de- 
seribed  by  Fol  (iy),  in  which  the  heart,  endostyle,  and  intestine 
are  said  to  be  absent,  while  the  branchial  sac  is  provided  with  four 
Cows  of  ciliated  tooth-like  processes. 

Order  II.-THALIACEA. 
Free-swimming  pelagic  forma  which  may  be  cither  simple  or 
compound,  and  the  adult  of  which  ia  never  provided  with  a  tad  or  a 
notochord  The  test  is  permaneut  and  may  be  either  well  developed 
or  very  alight.  The  musculature  of  the  mantle  is  in  tho  form  of 
more  or  less  complete  circular  bands,  by  the  contraction  of  which 
locomotion  is  effected.  The  branchial  sac  has  either  two  large  or 
many  small  aperture*,  loading  to  a  single  peribronchial  cavity,  into 
which  tho  anus  opens.  Alternation  of  generations  occurs  in  the  life- 
butory,"  and  may  be  complicated  by  polymorphism.  Tho  Thaliacta 
comprises  two  <rroup»,  Cyclvmyana  and  Hemimyaria. 

Sub-order  1.—  Cyclomyaria. 
Free-swimming  pelagic  form*  which  exhibit  alternation  of  genera- 
tion* in  their  lifeniatory  but  never  form  permanent  colonic*.  The 
body  is  cask -shaped,  with  the  branchial  and  atrial  apertures  at  the 
opposite  end*.  The  test  is  more  or  lea*  well  developed.  The 
mantle  haa  it*  musculature  in  the  form  of  circular  band*  surrounding 
the  body.  The  branchial  sac  is  fairly  large,  occupying  the  anterior 
half  or  more  of  the  body.  Stigmata  are  usually  present  in  it* 
posterior  part  only.  The  peribronchial  cavity  is  mainly  posterior 
to  the  branchial  sac.  The  alimentary  canal  ia  pUced  ventrally 
clow  to  the  posterior  end  of  the  branchial  sac  Hermaphrodite 
reproductive  organs  are  placed  ventrally  near  the  intestine. 

This  group  forms  one  family,  the  Doliomda,  including  two 
genera,  Doliolum  (Quoy  and  Gaimard)  and  Anchinia  (C.  Vogt). 

Doliolum,  of  which  several  species  are  known  from  various 
•eaa,  ha*  a -cask-shaped  body,  usually  from  1  to  2  cm.  in  length. 
The  termin*!  branchial  and  atrial  aperture*  (fig.  13)  are  lobed, 
and  the  lobes  are  provided  with  sense,  organ*.    The  test  is  very 
slightly  developed  and  contains  no  cell*.    The  msntlo  ha*  eight  or 
nine  circular  muscle  bands  surrounding  the  body.     The  most 
anterior  and  posterior  of  these  form  the  branchial  and  atrial 
sphincters.    Tho  wide  branchial  and  atrial  aperture*  lead  into 
large  branchial  and  peribronchial  cavities,  separated  by  the  pos- 
tenor  wall  of  the  branchial  sac,  which  ia  pierced  by  stigmata  ;  con- 
sequently there  U  a  free  passage  for  the  water  through  the  body 
along  It*  long  axi*.  and  the  animal  swim*  by  contracting  it*  ring- 
like inuscle-bands,  *o  a*  to  force  out  the  contained  water  posterior^ 
Stigmata  may  alao  bo  found  on  the  lateral  walls  of  the  branchial 
sac  and  in  that  case  there  are  corresponding  anteriorly  directed 
diverticula  of  the  peribronchial  cavity.    There  is  a  distinct  endo- 
»tyle  on  the  ventral  edge  of  the  branchial  sac  and  *  peripharyngeal 
band  surrounding  ita  anterior  end,  but  there  is  no  representative 
of  the  dorsal  lamina  on  ita  dorsal  edge.    The  irsophagus  com- 
mence* rather  on  the  ventral  edge  of  the  posterior  end  of  the 
branchial  sac,  and  runs  backward*  to  open  into  the  stomach,  which 
is  followrd  by  a  curved  intestine  opening  into  the  peribronchial 
cavity.    The  alimentary  canal  as  a  whole  is  to  the  right  of  the 
middle  line.    The  hermaphrodite  reproductive  organs  are  to  the 
left  of  the  middle  line  alougside  the  alimentary  canal.    They  open 


into  tho  peribronchial  cavity.  The  ovary  it  nearly  spherical,  while 
the  testi*  i*  elongated,  and  may  bo  continued  anteriorly  for  a  long 
distance.    The  heart  is  placed  in  the  middle  line  ventrally,  bc- 
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Pio.  13. — Doliolum  tUnlicuuUum,  uxusl  generation,  from  llie  left  ilde.  letter 
log  si  for  fig.  It ;  ml— m*,  niuK-lo  bawls ;  tip.  aim  csniglkin ;  v}.  sllgmau ; 
»;(,  subseiiisl  gbuul :  rbr,  i*nbr»r.clii«l  cavity ;  ail,  atrial  lobus  :  to.  sens* 
organs;  M,  branchial Mam  (Origins!) 

tween  tho  posterior  end  of  tho  endostyle  and  the  cesopnageal  aperture. 
The  nerve  ganglion  lies  about  tho  middle  of  the  dorsal  edge  of  the 
body,  and  gives  off  many  nerve*.  Under  it  is  placed  the  tubncurol 
gland,  the  duct  of  which  runs  forward  and  opons  iuto  the  anterior 
end  of  the  branchial  sac  by  a  simple  aperture,  surrounded  by  the 
spirally  twisted  dorsal  end  of  the  rwripharyngeal  band  (fig.  13,  dl\ 

Tho  ov»  of  the  sexual  generation  produce  tailed  larva  ;  these  Develop- 
devclop  into  forms  known  as  "  nurse* "  (blastorooida),  which  are  meat  of 
asexual,  and  are  characterised  by  the  possession  of  nine  musclo  l)olio- 
band*,  an  auditory  aac  on  the  left  sido  of  tho  body,  a  vcatrally-  lum. 
placed  stolon  near  the  heart,  upon  which  buds  are  produced,  and 
a  dorsal  outgrowth  near  the  posterior  end  of  the  body.  The  bud* 
give  riso  eventually  to  the  sexual  generation,  which  is  polymor- 
phous, having  three  distinct  forms,  in  two  of  which  the  reproduc- 
tive organs  remain  undeveloped.  The  buds  while  still  very'  young 
migrate  from  their  place  of  origiu  on  the  stolou,  divide  by  fission, 
and  become  attached  to  tho  dorsal  outgrowth  of  the  body  of  the 
nurse,  where  they  develop.  The  three  form*  produced  are  as  fellows. 
(1)  Nutritive  forms  (trophozooids),  which  remain  permanently  at- 
tached  to  the  nurse  and  serve  to  provide  it  with  food  ;  they  have 
the  body  elongated  dorso-veutrally,  and  the  musculature  is  very 
slightly  developed.  (2)  Foster  forms  (phorozooids),  which,  liko  the 
preceding,  do  not  become  sexually  mature,  but,  unlike  them,  are 
set  free  a*  cask  shaped  bodies  with  eight  muscle  bands  and  a  ventral 
outgrowth,  which  is  formed  of  the  stalk  by  which  the  body  was 
formerly  united  to  the  nurse.  On  this  outgrowth  the  (8)  forms 
(gonoxooids)  which  become  sexually  mature  »re  attached  while  still 
young  buds,  and  after  the  foster  forms  are  set  free  these  reproductive 
"forms  gradually  attain  their  complete  development,  and  are  event- 
ually set  free  and  lose  all  trace  of  their  connexion  with  the  foster 
form*.  They  resemble  the  foster  forms  in  having  a  cask-shaped 
body  with  eight  muscle  bands,  but  differ  in  having  no  outgrowth 
or  proceaa,  *nd  in  having  the  reproductive  organs  fully  developed.' 

Anehinia,  of  which  onlv  one  species  is  known,  A.  rubra,  from  Anchinia. 
the  Mediterranean,  has  the  sexual  forms  permanently  attached 
to  portions  of  the  dorsal  outgrowth  from  the  body  of  tho  unknown 
nurse.    The  body  is  elongated  dorto-ventnt'ly.    The  test  is  well 
developed  and  contain*  branched  cells.   The  musculature  is  not 
so  well  developed  as  in  Doliolum.    There  are  two  circular  bands 
at  the  anterior  end  *nd  two  at  the  posterior,  and  two  on  the 
middle  of  the  body.    The  stigmata  are  confined  to  tho  obliquely 
placed  posterior  end  of  the  bronchial  sac.    The  alimentary  canal 
forms  a  U-shaped  curve.    The  reproductive  organ*  are  placed  on 
the  right  aide  of  the  body.    The  life-hi»tory  U  still  imperfectly 
known.    As  in  the  case  of  Doliolum  the  sexual  generation  i* 
polymorphous,  and  haa  three  forms,  two  of  which  remain  in  a 
rudimentary  condition  so  far  as  tho  reproductive  organs  are  con- 
cerned   In  Anchinia,  however,  the  three,  forms  do  not  occur  to- 

Sther  on  ono  stolon  or  outgrowth,  but  are  produced  successively, 
e  reproductive  forms  of  the  sexual  generation  being  independent 
of  tho  "  foster  forms"  (see  Barrois,  ay). 

Sub  order  2.— Hemimyaxia. 
Free-swimming  pelagic  forms  which  exhibit  alternation  of  genera-  Chorae- 
tions  in  their  life-history  and  in  the  sexual  condition  form  colonies.  t*rs  of 
The  body  is  more  or  less  fusiform,  with  tho  long  axis  antoro-postcrior,  Heni- 
and  tho  branchial  and  atrial  apertures  nearly  terminal.    The  test  wtvario. 
is  well  developed.    The  musculature  of  the  mantle  is  in  tho  form 
of  a  series  of  transversely -running  bands,  which  do  not  form  com- 
plete independent  rings  a*  in  the  Cyclomyaria.    The  bronchial  and 

l  Yqt  further  detail*  tee  rAJanln  U*l 
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peribronchial  cavities  form  a  continuout  space  In  the  interior  of  Uie 
body,  opening  externally  by  the  branchial  and  atrial  apertures,  and 
traversed  obliquely  from  the  dorsal  and  anterior  end  to  tho  ventral 
and  posterior  by  a  long  narrow  vascular  band,  which  represents  the 
dorsal  lamina,  the  dorsal  bloou-ressel,  and  the  neighbouring  pail 
of  the  dorsal  edge  of  tho  branchial  sao  of  an  ordinary  Aacidian. 
The  alimentary  canal  is  placed  vcntrelly.  It  may  either  be  stretched 
oat  so  as  to  extend  for  some  distance  anteriorly,  or — as  is  more 
usual — bo  concentrated  to  form  aloag  with  the  reproductive  organs 
a  rounded  opaque  mass  near  the  posterior  end  of  the  body,  known 
at  the  visceral  mas*  or  "nucleus."  The  embryonic  develonment 
is  direct,  no  tailed  larva  being  formed. 

This  tub-order  contains  two  very  distinct  families,  theSALMD*, 
which  are  the  typical  members,  and  the  Octacnemidji,  including  a 
single  very  remarkable  form  (Qclacnemus  byOiixu),  -which  in  some 
respects  doea  not  conform  with  the  characters  given  above. 

The  Salpida  include*  tho  single  genus  S  .'.'.mi  (Forskll),  which, 
however,  may  be  divided  into  two  well-marked  group*  of  species, — (1 ) 
those,  such  taJS.  pinna!a,  in  which  tho  alimentary  canal  la  stretched 
out  along;  the  ventral  surface  of  tho  body,  and  (2)  those,  such  as 
S./un/ormu  (fig.  14,  A),  in  which  the  aliment- 
ary canal  firms  a  compact  globular  mass,  tho 
"  nucleus,"  near  the  posterior  end  of  tho  body. 
About  fifteen  specie*  altogether  are  known  ; 
they  are  all  pelagic  forms  and  are  found  in 
nearly  all  seas.  Each  species  occurs  In  two 
forms— the  solitary  asex- 
ual {proles  soiitaria)  and 
the  aggregated  sexual 
(prola  grtgaria) — which 
are  usually  quite  unlike 
one  another.  The  soli- 
tary form  (fig.  14,  B) 
gives  rise  by  internal 
d  I  gemmation  to  a  complex 
litr  tubular  stolon,  which 
contains  processes  from 
all  the  more  important 
organs  of  the  parent  body 
and  which  becomes  seg- 
mented into  a  series  of 
Fro.  l<  —Sat pa  nxPivda  ftttfarmU.  A.  agara-  buds  or  embryos.  As 
■stsd  form    B.  Solitary  larm-    lettering  as  the  stolou  elongates,  tho 

jsfSS*  ;  1  ».  nutel*  m  fUn*}fl*t  embryos  near  the  free 

X«inralr*roa*  stolon  ,  «.  inantU  '.  rise,  visceral  ,  '  ,  .  ,    ,  . 

FifT^n)   tortginai.)  •  end  which  have  become 

advanced  in  their  deve- 
lopment are  set  free  in  groups,  whioh  remain  attached  together  by 
processes  of  the  test,  each  enclosing  a  diverticulum  from  tho  mantle 
so  aa  to  form  "chains"  (fig.  15). 
Each  member  of  the  chain  i**  Salpa 
of  the  sexual  or  aggregated  form, 
and  when  mature  may— either  atill 
attached  to  its  neighbour*  or  se- 
parated from  them  tfig.  14,  A) — 
produce  one  or  several  embryos, 
which  develop  into  the  solitary 
Salpa.  Thus  the  two  forma  alter- 
nate regularly.  The  more  import- 
ant points  in  the  structure  of  a 
typical  Salpa  are  shown  in  fig.  18. 
The  branchial  and  atrial  apertures 
an  at  opposite  etjds  of  the  body, 
and  each  leads  into  a  Urge  cavity, 
the  branchial  and  penbrancbial  Ft".  lk-Poe'.riov  part  of  solitary 

...  *     F  form  of  5a/i»3  rfrtuc.fU/iftl-nvKrronof.l, 

*ac*.  which  are  in  free  commumca-  ^™°0({  J%ULla  ot  tmlryxn  m,„,; 
lion  at  the  tide*  of  the  obliquely-  ready  to  be  act  fit*,  era,  young 
running  dorsal  lamina  or  "gill."  aggregated  Salpm  fonnlDgthe  eliair. ; 
The  test  U  well  developed  and  BSFSftSJ^** 
adhere*  closely  to  the  surface  of 

the  mantle.  The  muscle  bands  of  the  msntle  do  not  completely 
encircle  the 
body.  They  are 
present  doraally 
and  laterally, 
but  the  major- 
ity do  not  reach 
the  ventral  tur- 
f*ce.  In  msny 
ease*  neigh* 
bouring  band* 
join  in  the  med- 
ian donal  lln*,  F|a  i*._fkml-dlsrT*mmatl*  representation  of  Salpa  from 
(flg.  14).  The  Uft  elds.  Lettering  aa  before;  ra*.  embryo;  ta,  mantle  ; 
anterior  end  of  languet;  aycl,  duct  of  sobmeural  gland;  1  11.  mnarla 
the  dor-d  la-  JggSg  I  ^gS^  3  «  °W  =*= !  * 
mina    is    pro-    1  ~ 

longed  to  form  a  prominent  tentacular  organ,  tho  languet,  pro- 
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jecting  into  the  branchial  sac.  The  nerve  ganglion,  tubncural 
gland,  dorsal  lamina,  peripharyngeal  band*,  and  endostyle  ar* 
placed  in  the  usual  position*.  A  pigment  spot  and  an  otocytt 
are  found  In  connection  with  the  ganglion.  The  large  spaces  at 
the  tide*  of  the  dorsal  lamina  (often  called  the  gill  or  branchia 
of  Salpa),  by  mean*  of  which  the  cavity  of  the  branchial  *ac  is 


placed  in  free  communication  with  the  tieribranchial  cavity,  are  to 
be  regarded  as  gigantic  stigmata  formed  by  the  suppression  of  tho 
lateral  walla  of  the  branchial  *ac.    Fig.  IS  represent*  an  aggre- 


gated or  sexual  Salpa  which  was  once  a  member  of  a  chain,  sine* 
it  show*  a  testis  and  a  developing  embryo.  The  ova  (always  few 
in  number,  usually  only  ono)  appear  at  a  very  early  period  in  the 
developing  chain  Salpa,  while  it  is  still  a  part  of  the  gemmiparou* 
stolon  in  the  body  of  the  solitary  Salpa,  This  gave  rise  to  the 
view  put  forward  by  Brooks  {jjj,  that  the  ovary  really  belong*  to 
the  solitary  Salpa,  which  is  therefore  a  female  producing  a  eerie* 
of  males  by  asexual  gemmation,  and  depositing  in  each  of  these  an 
ovum,  which  will  afterwards,  when  fertilized,  develop  in  the  body 
of  the  male  into  a  solitary  or  female  Salpa.  This  idea  would  of 
course  entirely  destroy  the  view  that  Salpa  is  an  example  of  alterna- 
tion of  generations.  The  sexual  or  chain  Salpa,  although  really 
hermaphrodite,  ia  always  protogynoo* :  <.«.,  the  female  clement*  or 
ova  are  produced  at  an  earlier  period  than  the  male  organ  or  testia. 
This  prevent*  self- fertilisation.  The  ovum  it  fertilized  by  the  Develop 
spermatozoa  of  an  older  Salpa  belonging  to  another  chain,  and  nvent  ot 
the  embryo  is  far  advanced  in  its  development  before  the  testis  is  Salpa. 
formod.  At  an  earlyperiod  in  it*  development  a  part  of  the  embryo 
become*  separated  oft,  along  with  a  part  of  the,  wall  of  the  canty 
in  which  it  lies,  to  form  the  "  placenta,"  in  which  the  embryonic  and 
the  maternal  blood  streams  circulate  in  close  proximity  (or  actually 
coalesce  during  ono  period)  and  so  allow  of  the  passage  of  nutriment 
to  tho  developing  embryo.  At  a  somewhat  later  stage  a  number  o 
cells  placed  at  the  posterior  end  of  the  body  alongside  the  future 
nucleus  become  filled  up  with  oil-globules  to  form  a  mass  of  nutrient 
material — the  elwoblaat — which  is  used  op  later  on  in  the  develop- 
ment. Many  suggestions  have  been  made  as  to  the  homology  of 
the  elteoblstt  The  most  probable  ia  that  it  ia  the  disappearing 
rudiment  of  tho  tail  found  in  the  larval  condition  of  most  Aacidian*. 

The  family  Oetaenemufm  includes  the  single  remarkable  form  Oeta- 
Octaerunut  byOmu,  found  di  ring  the  "  Challenger"  expedition,  and  cntmiJm 
first  described  by 
Mo*«loy(*o).  Iti* 
apparently  a  deep- 
sea  representative 
of  the  pelagic  Sal- 
pidn,  and  may  pot- 
aibly  bo  fixed.  The 
body  U  somewhat 
discoid,  with  its 
margin  prolonged 

tn  fnrm  eiffht  tarter.  F,°-  Dlagrammsllo  vertical  longitudinal  section 

to  lorm  eigm  taper-    ^  o^,^,,,  (ifu,  ajoee.ev).  »r,  branchial 

ing  processes,  on  to    snerture  ;  >,  opening  of  oraophagua ;  r,  rectum  :  at, 

which  fee  nitucl* 
band*  of  tho 
mantle  are  con- 
tinued. -  The  ali- 
mentary canal  form*  a  compact  nucleus  (tig.  17) ;  the  endostyle  is 
very  short ;  and  the  dorsal  lamina  is  apparently  absent.  The  re- 
production and  life -history  are  entirely  unknown. 

Order  III.-ASCIDIACEA. 

Fixed  or  free-swimming  Simple  or  Compound  Aacidian*  which  in  *4*ctet- 
the  adnlt  are  never  provided  with  a  tail  and  have  no  trace  of  a  u  cea. 
'notochord.  The  free-swimming  form*  are  colonies,  the  Simple 
Aacidian*  being  alwaya  fixed.  The  test  is  permanent  and  wall 
developed  ;  a*  a  rule  it  increase*  with  the  age  of  the  individual. 
The  branchial  sac  is  large  and  well  developed.  Its  walls  are  per- 
forated by  numerous  slits  (stigmata)  0|>ening  into  the  peribronchial 
cavity,  which  communicates  with  the  exterior  by  tho  atrial  aperture. 
Many  of  the  forms  reproduce  by  gemmstion,  and  in  moat  of  them 
the  sexually-produced  embryo  develop*  into  a  tailed  larva. 

The  Atcidiacca  include*  three  groups, — the  Simple  Ascidians, 
the  Compound  Ascidians,  and  the  free-swimming  colonial  Py-ownna. 

Sub-order  1.—  Aacldls*  Slmpllce*. 

Fixed  Ascidians  which  are  solitary  snd  very  rarely  re  produce  by  Simple 
gemmstion  ;  if  colonies  are  formed,  the  members  are  not  buried  in  Asdd- 
a  common  investing  mats,  but  each  haa  a  distinct  test  of  it*  own.  Una, 
No  strict  line  of  demarcation  can  be  drawn  between  the  Simple  and 
tho  Compound  Ascidians,  and  one  of  the  families  of  the  former 
group,  the  Clavtlinidm  (the  Social  Ascidians),  forms  a  transition 
from  the  typical  Simple  forms,  which  never  reproduce  by  gemmation,' 
to  the  Compound  forms,  which  alwaya  do  (tee  p.  818  below).  The 
Ateidin  Simpliea  may  be  divided  into  the  following  families: — 

Family  L—Clavelikidjl  Simplo  Ascidians  which  rep.-oduc*  by 
gemmation  to  form  email  colon ie*  in  which  each  ajcidiozooid  haa 
a  distinct  test,  bat  all  are  connected  by  a  common  Uood-gyatexn. 


aperture  ;  it,  opening  of  oraophagua ; 
atrial  aperture ;  m,  m,  radiating  muscles ;  *,  nneleus ; 
sal,  muscle*  of  nucleus;  g,  respiratory  membrane: 
e,  thickened  margin  of  base  of  test;  fa,  pedicle  of 
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Bads  formed  on  stolons  vtiich  sra  vascular  outgrowths  from  tb«  pot* 
tenor  end  of  the  body,  containing  prolongations  from  the  ectoderm, 
mesoderm,  and  endoderm  of  tbo  ascidiozooid.  Branchial  see  not 
folded  ;  internal  iomntudinai  bars  usually  absent;  atigmaU  straight; 
tentacles  simple.  This  family  contains  three  genera, i  £<Jt\na*Mxa 
(l!ord man),  with  internal  longitudinal  bars  in  branchial  sac  ;  Clave}- 
ina  (8arigny),  with  intestine  extending  behind  branchial  aa* ; 
and  Berophora  (Wiegmaun),  with  intestine  alongside  branchial  aac. 

Family  1L — AeciDliDA.  Solitary  fixed  Ascidians  with  gelatinous 
test ;  branchial  aperture  usually  eight-lobed,  atrial  aperture  usually 
six-lobed.  Branchial  sac  not  folded;  internal  longitudinal  bars 
usually  present ;  stigmata  straight  or  eurred ;  tentacles  simple. 
This  family  is  divided  into  three  sections  :— 

Sub-family  1. — HYroBYTUIN*.  Branchial  sac  with  no  internal 
longitudinal  bars.    One  genus,  Bypobythius  (Moseley). 

Sub-family  2.—  Ascidinji.  Stigmata  straight.  Many  genera,  of 
which  the  following  are  the  more  important Ciena  (Fleming), 
dorsal  languets  present;  Ateidia  (Linnaeus, aPKaUmia,  Sarigny), 
dorsal  lamina  present  (see  figs.  ]  to  10) ;  Rhodotoma  (Ehrenberg), 
snterior  part  of  test  modified  to  form  operculum ;  Alysscucidta 
(Herdman),  intestine  on  right  side  of  branchial  sac. 

Sub-family  3. — Corellina  Stigmata  eurred.  Three  genera  :— 
Cortlla  (Alder  and  Hancock),  teat  gelatinous,  body  sessile  ;  Coryn- 
axidia  (Herd man),  test  gelatinous,  body  pedunculated;  Chilyo- 
soma  (Brod.  and  Sow.),  test  modified  into  horny  plates. 

Family  III.  -Cynthiida  Solitary  fixed  Aacidisna,  usually  with 
leathery  test ;  branchial  and  atrial  apertures  ususlly  both  four-lobed. 
Branchial  aac  longitudinally  folded  ;  stigmata  straight ;  tontacles 
simple  or  compound    This  family  is  divided  into  three  sections  • — 

Sub-family  1. — Sttklin*  not  mors  thsn  four  folds  on  each  side 
of  branchial  sac  ;  tentacles  simple.  The  more  important  gvnere  are 
— Stytla  (Macleay),  stigmata  normal,  and  Baihyoncut  (Herdman  \ 
stigmata  absent  or  modified. 

Sub-family  2. — Cyktbin*,  more  than  eight  folds  In  branchial 
aac;  tentacles  compound; 
body  sessile  The  chief 
genus  is  Cynthia  (Sa- 
rigny), with  a  largo 
number  of  species. 

Sub  family  S. — Bol- 
TEKiNJi,  more  than  eight 
folds  in  branchial  sac ; 
tentacles  compound  ; 
body-  pedunculated  (fig. 

18,  A).  The  chief  genera 
t.M~Bo1Unia  (Sangny), 
branchial  aperture  four- 
lobed,  stigmata  normal; 
and  CuUolus  (Herd- 
roan),  branchial  aper- 
ture with  less  than  lour 
lobes,  stigmata  absent  or 
modified  (fig.  18,  B). 
This  hut  is  a  deep- sea 
genus  discovered  by  the  "Challenger"  expedition  (see.  rf). 

Family  IV. — Molouudji.  Solitary  Ascidians,  eomctiinw  not 
fixed  ;  branchial  aperture  six-lobed,  atrial  four-lobed.  Test  usually 
incrusted  with  sand.  Branchial  aac  longitudinally  folded ;  stigmata 
more  or  less  curved,  usually  arranged  in  spirals;  tentacles  compound. 
The  chief  genera  are— ifolgula  (Forbes),  with  distinct  folds  in  the 
branchial  sac,  and  Eugyra  (Aid.  and  Hanc.\  with  no  distinct  folds, 
but  merely  broad  internal  longitudinal  bars  in  the  branchial  aac. 
In  some  of  the  Molgulidm  (genua  Annrtlia,  Lscaxe-Dutbiers,  to) 
the  eu.bryo  does  not  become  converted  into  a  tailed  larva,  the 
development  being  direct,  without  metamorphosis.  The  embryo 
when  hatched  assume  gradually  the  adult  structure,  and  never 
shows  ths  features  characteristic  of  larval  Ascidiaus,  such  as  the 
nrocUord  and  the  median  aense-org.ins. 

8ub-order  2. — Aeridiss  Com  posits*. 
Com-         Fixed  Ascidians  which  reproduce  by  gemmation,  so  se  to  form 
pound     colonies  in  which  the  ascidiozooids  are  buried  in  a  common  invest- 
Ascid-     ing  mass  and  have  no  separata  tests.    This  is  probably  a  somewhat 
ieas.       artificial  assemblage  formed  of  two  or  three  groups  of  Ascidians 
which  produce  colonies  in  which  the  ascidiozooids  are  so  intimately 
united  that  they  possess  a  common  test  or  investing  mass.  This 
is  ths  only  character  which  distinguishes  them  from  the  Clarelimd*, 
but  the  property  of  reproducing  by  gemmation  se  pars  toe  them 
from  the  rest  of  the  Atrtdim  Simpliea.   The  Atetdm  Composite, 
may  be  divided  into  the  following  families : — 

Family  L— Distomid*.  Ascidiozooids  divided  Into  two  regions, 
thorax  and  abdomen  ;  testes  numerous  ;  ras  deferens  not  spirally 
coiled.  The  chief  genera  are— Dittoma  (Gasrtner) ;  Dittaplia  (Delia 
Veils) ;  Coltlla  (Herdman),  forming  a  pedunculated  colony  (*ce  fig. 

19,  A)  in  which  the  ascidiozooids  develop  incubatory  pouches, 
connected  with  the  peribranchial  cavity,  in  which  the  embryos 
undergo  their  development  [rj) ;  and  Chondrottachyt  (Maeuon.tfd). 


A.  Entire  body, 


>*/  I  / 

aatural  ansa.  B.  Part  of  braschui  aae  mmf- 
BlB(d.  at,  atrial  aperture ;  Or,  bcuckUl  spar- 
tan; pti,  pedaeele;  hr  j,  aliiiht  fold  of  brae ch- 
"  "  aae ;  I  1, laUrt»:  lonritticlinjil  l«r;  mask ; 
■oua  apU-aMstn  vassals ;  tr,  tomwne 
(A/Ur  Herdman,  OhaUeUKtr  Report.) 


.-  «y»t<-ra» 
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Family  II. — CatL6CORMiD.fi  Co'ony  not  fixed,  having  a  Urge  axial 
cavity  with  a  terminal  aperture.  Branchial  apertures  five-lobcd. 
This  includes  one  species,  Calowrmut  huxltyi  (Herdman),  which  is  a 
transition  form  between, the  ordinary  Compound  Ascidians  («.«., 
Disiomidx)  and  ths  Ateidim  Salpi/ormu  {Pyrotcma). 

Family  III.—  Didekmida.    Colony  ususlly  thin  ana  encrusting 
Test  containing  stel- 
late calcareous  spi-  Z^j'.kV 
cults.  Testis  single,       j; 'r-j 
large  ;  ras  deferens 
spirally  coiled.  The 
chief  genera  are — Di- 
demnum  (Sarigny), 
in  which  the  colony 
is  thick  and  fleshy 
and  there  are  only  r,a  js._coloni..  of  Atddlm  CtnparU* (nutural  ttn\ 

three   rows   of  Stlg-     A.  CaUtlaqjwtt.   B.  IfjS&ijinum  fwfflrctunv.    C.  /'Aa. 
mate  on  &ach  aide  of    rVn? •WHjvn  mtlmbtU.    D.  Bthryttut,  ahmrlDg  i 
tha   branchial  sac;  iV'^n^  *  *"  ' 

and      Zepioelinum    man.  ChaUeogw  Jt^wi.) 
(Milne-Edward*),  in 

which  the  colony  is  thin  and  incrusLir.g  (fig.  19,  B)  ana  there  are 
four  rows  of  stigmata  on  each  aide  of  ths  branchial  sue. 

Family  IV.— -Diflosomid*.  Tost  reduced  in  amount,  rarely  con. 
taining  spicules.  Vaa  deferens  not  spirally  coiled.  In  Diploma 
(Macdonald),  the  moat  important  genus,  the  larva  is  gemimperoua. 

Kataily  V.— PoLTCLiNiD*.  Ascidiozooids  divided  into  three 
regions,— thorax,  abdomen,  and  post-abdomen.  Testes  numerous ; 
vas  deferens  not  spirally  coiled.  The  chief  genera  are — PKarvngo- 
dkixjon  (licrdm&n),  with  stigmata  absent  or  modified,  containing 
ono  sptciee,  Ph.  mirabilt  (fig.  19,  C),  the  only  Compound  Ascidian 
known  from  a  depth  of  1000  fathoms  ;  Pelyclinum  (Sarigny),  with 
a  smooth-wsllod  stomach  ;  Apiidiuin  (Savigny),  with  the  stomach 
wall  longitudinally  folded  ;  and  ^mjanrweiuns  (Milne-Edwards),  in 
which  the  ascidioMoid  has  a  long  pta-abdomen  and  a  large  atrial 
languet 

Family  t'I.— Botrtllida  Asciaioxooids  having  the  intestine 
and  reproductive  organs  alongside  the  branchial  aac.  Dorsal  lamina 
present  ;  internal  longitudinal  bars  present  in  branchial  sac  The 
chief  genera  m—Botryllut  (Gaertn.  and  Pall.),  with  simple  stellate, 
systems  (fig.  19,  D),  and  Botrylloidtt  (Milne- Edwards),  with' 
ulongatod  cr  ramifiod  systems. 

Family  VII.  — PoLTSTYELiDjt  Aecioioxooids  not  grouped  in 
systems.  Branchial  and  atrial  apertures  four-lobed.  Branchial 
sac  may  be  folded ;  internal  longitudinal  bars  present.  The  chief 
genera  are — Thylacium  (Cants),  with  ascidiozooids  projecting  aboTe 
gi-neral  surface  of  colony;  Ooodtiria  ICun- 
ningham),  with  ascidiozooids  completely 
imbedded  in  in  resting  mass;  and  CAoriio. 
conn  a*  (Herdman),  with  ascidiozooids 
united  in  little  groupa  which  are  connected 
by  stolons  The  last  genus  contains  one 
species,  Ch.  rtticulaivs,  a  transition  form 
Iwtwocn  the  other  JPolysfyeliilst  and  the 
Styrhnm  amongst  Simple  Asi.'idUns. 

The  methods  of  reproduction  by  gemma* 
ttoq  differ  in  their  details  in  the  rarious 
gionpa  of  Compound  Ascidians  ;  but  in  all 
cases  the  process  is  essentially  a  siring  off 
from  the  parent  body  of  groups  of  cells  re- 
presenting the  ectoderm,  the  mesoderm, 
and  the  endodenn,  which  duvelop  into  the 
corresponding  layers  of  the  bnd.  The  first 
ascidiozooid  of  the  colony  produced  by  tho 
tailed  larva  does  not  form  sexual  repro- 
ductive organs,  but  reproduces  by  geinmi- 
tion  so  aa  to  make  a  colony.  Thus  there 
is  alternation  of  generations  in  the  life- 
history.  In  the  most  completely  formed 
colonies  (i.g.,  Botryllut)  the  ascidiozooids 
are  arranged  in  groups  (systems  or  coeno- 
bii),  and  in  each  system  are  placed  with 
their  atrial  apertures  towards  one  another, 
and  all  communicating  with  a  common 
cloacal  cavity  which  opens  to  ths  exterior 
in  the  centre  of  the  system  (fig.  19  D). 


Free-swimming  pelagio  < 
the  form  of  a  hollow  cylinder  closed  at  one 
end.  Ths  ascidiozooids  forming  the  colony  ^  so.— J>nMns  atejeiu,/<>rme* 
are  imbedded  in  the  common  test  in  such  a    natural  size.  A.  Siio  ri!» 
manner  that  the  branchial  apertures  open    °f  entire  cr,]onj.    B.  EtJ 
on  the  outer  surface  and  theatrial  apertures   ?j^"rf^fi  \  '"ta  ,ItrBmltT' 
on  the  Inner  surface  next  to  the  central  gu*1-' 
cavity  of  the  colony.  The  ascidiozooids  are  produced  by  gemmation 
from  a  rudimentary  larva  (the  cyatho^ooid)  dorelopod  sexually. 
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Stroc-  This  sub  -order  includes  a  single  fsmily,  the  Ptoo&omie^,  con- 
tort of  taiuing  one  well •  til arked  genus,  Pyrr.wna  (Peron),  with  several 
Pyro-  siieeies.  Thoy  ur«  found  swimming  near  the  surface  of  the  sea, 
Kjmiu      chieilv  in  tropical  lutiti.dcs,  and  ara  brilliantly  phosphorescent. 

A  fully  developed  Pijrovrna  cnlonr  may  be  from  an  inch  or  two  to 
upwards  offour  feet  in  length.  The  shape  of  the  colony  is  seen  in 
fig.  20.  It  tapers  aliglitly  towards  tho  closed  end,  which  is  rounded. 
The  opening  at  the  uppieutu  end  is  reduced  in  site  by  tho  presence 
of  a  membranous  prolongation  of  the  comuinn  test  (fig.  20,  D). 
The  hranchial  apertures  of  the  ;v=;cidio7.ooids  ire  phced  upon  short 
pnpill.v  projecting  from  the  general  surface,  and  most  of  the  ascidio- 
yooids  have  long  conical  processes  of  the  test  projecting  outwards 
beyond  their  branchial  aperture*  (fig*.  20,  21,  and  22).  There  is 
only  a  single  layer  of  ascidiorooids  in  ih«  Pyros-yma  colony,  as  all 
the  fullv  developed  escidtozooids  are  placed  with  their  antero- 
posterior axes  at  right  angles  to  the  ar.rfac©  and  communicate  by 
their  atrial  aperture,  with  the,  central  cavity  of  the  colony  (fig.  21). 


of  a  longitudinal  section  throagn  wall  of  J>»?m,  »bcwtn|r 
...  nf  ueiiliiwnida,  magnified  (partly  sfter  S»Tl|ro7>  at,  ■trial 
.  .u**s;  br  brsncfclallperUinss;  tor.,  roast  aacWlDaoold  of  a  future  colour 
pro<l uo^l  by  boddtng-  from  ey,  cyttliosootd ;  m,  soi  bryos  tn  various  stages  ; 
t,  tort;  »,  pmoiimofUet;  irs,  brwaatal  mo ;  ru,  young  aacidtoioold. 

Their  dorsal  surface*  are  turned  towards  the  open  end  of  the  colony. 
The  more  important  points  in  the  structure  of  the  ascidiozooid  of 
Pyratoma  are  shown 
in  fig.  22.  A  circle  of 
tentacle*,  of  which 
one,  placed  ventrally 
(fig.  22,  tn),  is  larger 
than  the  rest,  is 
found  jnrt  inside  the 
branchial  aperture. 
From  this  point  a  t 
wide  cavity,  with  a 
few  circularly- placed 
muscle  bands  run- 
ting  round  its  walls, 
leads  back  to  the 
large  branchial  sac, 
which  occupies  tho 
greater  part  of  tho 
body.  The  stigmata 
are  elongated  trans-  ( 
verily  and  crossed 
by  internal  longitu- 
dinal bant.  The  dor- 
pa!  lamina  ia  repre- 
sented by  a  series  of 
eight  languots  (/). 
The  nerve  ganglion 
(on  which  is  placed 
a  sninll  pigmented'* 
eense  or^Tin).  the  M>b- 
rieur.il  gland,  the  dor-  c 
sal  tubercle,  tho  pcri- 
pl  ary-i^'i  al  bands, 
and  the  endostyle  are 

r.lacfd  in  tho  usual  ,.„„,,.         . ,       , ,  .  J"' 

r\  ,   r  to,  "2.    >TBturc  Auri'Ii'^Kil'I  &i  rprro*?myi,  from  wit 

position*      On   each    „,,,,  Kl,r.  ,Ht0)n)l   utkr-.Lo.  kl.rc; 

«:de  dl  tJifi  anterior  cm,  r<Uul»r  naai.  the  kaI  uf  phospkrarvicjenei:; 
end  of  tho  branchial    ^'i  t-M':ier   c^lluUr  ^lub  ;    g*.  y-'.ni:ilj*rvUH 

pharyngeal  bViubV  is  Tz°'  ^"'^  *tK>t  ^  «*r*l,aa  *  <T.  T'<™*  "I  <*"t- 
a  muse  cf  rounded  gland  rvUs  which  nre  the  source  of  tho  phosphores- 
cence The  aUrneuUry  canal  is  placed  posteriorly  to  tho  branchial 
eac,  and  tho  acus  opens  into  a  large  peribronchial  (or  atrial)  cavity, 
of  which  only  tho  median  posterior  pe.rt  is  shown  {pbr)  in  fig.  22. 
The  rsproductiTo  organs  are  developed  in  a  divBrtkulum  of  the  p*ri- 


branchial  cavity,  and  consist  of  a  lobed  testu  and  a  single  ovum  at 
a  time.    The  development  takes  place  in  a  part  of  the  peribronchial  Develop 
cavity  (fig.  21,  (tin).    The  segmentation  is  meroblastic,  and  an  ment  cf 
elongated  embryo  Li  formed  on  the  surface  of  a  ma&i  of  yolk.    The  Pyro* 
embryo,  after,  the  formation  of  an  alimentary  cavity,  a  tabular 
nervous  system,  and  a  pair  of  laterally  placed  atrial  tabes,  divide* 
into  an  anterior  and  a  posterior  part    The  anterior  part  then 

afterwards  ' 


into  four  pieces,  which 
aacjdiorxwid*  of  the  colony,  while  the  porterior  part  remain*  in  a 
rudimentary  condition,  and  was  called  by  Huiley  the  "cyatho- 
wjoid  "  ;  it  eventually  atrophica.  A*  the  four  ascidiozooid*  in  c  rease 
in  size,  they  grow  round  the  cy athotooid  and  soon  encircle  it  (fig.  21, 
ate  and  eg).  The  cyathotooid  absorbs  the  nourishing  yolk  upon 
which  it  lies,  and  distributee  it  to  the  ascidiorooids  by  means  of  a 
heart  and  system  of  vessels  which  have  been  meanwhile  formed. 
When  the  cyathoxooid  atrophies  and  is  absorbed,  its  original  atrial 
aperture  remains  and  deepens  to  bocome  the  central  cavity  of  the 
Young  colony,  which  now  consists  of  four  ascidiozooids  placed  in  a 
ring,  around  where  the  cyathozooid  was,  and  enveloped  in  a  common 
test,  lite  colony  gradually  increases  by  the  formation  of  buds  from 
those  four  original  ascidioxooida. 

Phylooxxt. 

Tho  accompanying  diagram  Bhows  graphically  the  probable  Phylo- 
origin  and  course  of  evolution  of  the  various  groups  of  Tunicala,  geny. 
ana  therefore  exhibit*  their  relations  to  one  another  much  more 
Correctly  than  any  system  of  linear,  classification  can  do."  The 
ancestral  Prolo-  Tunuata  are  here  regarded1  as  an  offshoot  from 
1h»  rnto-CKordata^- the  common  ancestors  of  the  TunicaU  {Un- 
thorda),  Ampkiocui  (C>Phalochorda),  and  the  Perfi- 
Tho  ancestral  TuniecUa  were  probably  free- 
t  very 


swimming  fonii n,  not  very  unlike 
the  existing  Afpendiculanidie,  and 
are  represented  in  the  life- history 


of  nearly  all 
sections  of  the 
Tunicaia  by 
the  tailed  lar- 
val stage.  The 
Jyarvaata    are  J 

the  first  off-s, 
shoot  from 
the  ancestral 
forms  which 
gave    rise  to 

the  two  lines  of  d««c*ud»nt«,  the  Proto-  Thaliaaa  and  tho  Prvto- 
Atcidiaeta.  The  Proto~Tha!i<uta  then  split  into  the  anoestor*  of 
tho  existing  Oyclcmxi/ana  aud  Hrm im yirvx.  The  Proto-Ascidiatea 
gave  np  their  pelagic  mode  of  life  and  became  fixed.  This  ancestral 
process  is  repeated  at  the  present  day  when  the  free-swimming  larva 
of  the  8imple  and  Compound  Ascidtans  becomes  attached.  The 
PrtAo-Axtdiacctt,  after  the  change,  are  probably  most  nearly  I 


eented  by  the  existing  genus  Clavtlina.  They  have  given  rise 
directly  or  indirectly  to  the  various  group*  of  Simple  and  Com- 
pound Ascidians  and  ths  Pyrotomidm.  These  groups  form  two 
line*,  which  appear  to  have  diverged  close  to  the  position  of  the 
family  Clavelmidm.  The  one  line  loads  to  ths  more  typical 
Compound  Ascidians,  and  includes  the  Polytlinidm,  Disicmidm, 
Didtmnidm,  JHolotomidm,  Calocormidm,  and  finally  the  Aieidim 
Salm/ornus.  The  second  line  gave  rise  to  the  Simple  Ascidians, 
and  to  the  Botryllidm  in&*Potyity<lidM,  which  are,  therefore,  not 
closely  allied  to  the  other  Compound  Ascidians.  The  later  Proio- 
A»-idi3eat  were  probably  colonial  forms,  and  gemmation  was  re- 
tained by  the  Clavtlinidm  and  by  the  typical  Compound  Ascidians 
(Dittomidm,  Ac)  derived  from  them.  The  power  of  forming 
colonies  by  budding  was  lost,  however,  by  the  primitive  Simplo 
Ascidians,  and  must,  therefore,  have  been  regained  independently 
by  tho  ancestral  forms  of  the  £otryllidm  and  the  PotyMytlidm. 
If  this  is  a  correct  interpretation  of  the  course  of  evolution  of  the 
Tunicala,  Ma  arrive  at  the  following  important  conclusions.  (1) 
The  Tunicala,  as  a  whole,  form  a  degenerate  branch  of  the  Proto- 
Chordala  ;  i2)  the  Attidim  Salpiformtt  (Pyratoma)  are  much  more 
closely  related  to  the  typical  Compound  Ascidians  than  to  the  other 
pelagio  Tunieata,  viz.,  the  Larvaeta  and  the  Thaliaaa ;  and  (3)  tbe 
Aieidim  Compatitm  form  a  polyphyletic  group,  the  sections  of 
which  have  arisen  at  several  distinct  points  from  the  ancestral 
Simple  Ascidians. 
B(bHofraplkt.-(/)  Curler.  "Vim.  a  Irs  Aacldle*,-  Ac,  tn  Mm.  «t  Jfs»,  vol 

II.  p.  10,  Paris,  1814;  (>)  Savi^ny,  Mrmatn*  rur  Im  jlnlmaux  hi l  VtrU-'.m,  pt. 
U.  fasc  t,  Paris,  1819;  ft)  Urnarck,  Hi*.  Sat.  A  A  aim.  ssiu  Vtrtitym,  litcd., 
Parts,  181J.U;  U)  O.  F.  Mullsr,  /opt  Donim,  vol.  It.,  1S0S;  (s)  Milne  Ed- 
w»rd»,  "  ot.»f  rv.  a  les  Asrldles  Composses."  it,  la  Km.  Aaad.  Set,  Paris, 
voL  rvUL,  1SU;  W>  Sekmldt,  Zw  tvryl  FiyrloL  d.  wirtsKos.  TTiur,,  Bruus- 
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wto,  1MII  (r)  L6»U  ao4  Ktttllker.  "  D*  is  Ooropot,  Ac,  d.  Envet  4.  T\ 
In  Jan.  So.  flat,  iff.  III.  CZooL),  toL  T.,  1840 ;  (J)  Huxley,  /■»«.  TiniM.,  18*1 ; 
b)  KowaJevtky,  "Entwlekel.  d.  «iat  AKld.,*  is  Mi*.  St  ftUrtb.  Acad.  Sc., 
ttt.  TlL,  toL  X.,  18W;  (lo)  J.  P.  T»u  Bencdcn,  "Been,  a.  l,Kmbryok.g.,»«., 


d  ioc.  Blmp.."  in  Jftat,  Aaad.  i?o».  JW,  .  vol.  XX.,  1847  ;  (//)  Kxohn,  In  Wieg- 
mna  xnd  MnlUr't ,>4rJlir,  1811 ;  {ri\  Kunffcr,  An*.  /.  «Ur.  A not,  1849, 
1*71;  (y)  GlarA,  "Rod*  d.  trov.  Embryolag.  <L  Tim.,  Ae.,"  la  At*. 


Frptr.,  vol.  L,  1972;  (//)  Fol,  "Etudes  iur  1m  AppendlcnUUre*  da  IHtrolt  do 
Mnaio«,'  In  Ml*.  Sue.  ity*.  KM.  A'al  Sraem,  voL  xxi. ;  (/rt  Qlard,  "  Re- 
cherche* ft.  t  AaC.  Oomp  ,"  In  Arck.  loci.  Xxptr.,  ToL  L,  1S72  ;  (/«)  Von  I>rm*cba, 
DU  SynaKidic*  drr  Bucht  vrm  RoritM,  Vienna,  lt»S  ;  (//)  Hfrdraan,  "  Report 
upon  the  r«»ia>lo  of  the  Challenger  Expr.lltlop,"  pt.  I  la  /not  CfcaTJ.  Erf., 


upon 


11  In  Toot.  OoU.  «*p.,  voL  xiv.,  1884 ;  t>t  ML.  not  yet  pub- 
'  In  Ana-Jfos.  HaL         1808, 1870 ;(/o)  Heller, 


"  Untermch.  a.  d.  Tnnla.  d.  Adrlai  Meeree,*  In  S»«i*dir.  d.  t. 
187&-77;  (jo)  Laoaae-Duthlcra,  w  A»c  Simp,  d.  Cotu  d.  L  Meoche  "  In  ArcJki 
ZooU  Exptr.,  1874,  187T ;  («) fnastedt, In  Vw.iui.  Htdd.  Haturh.  For.,  awn- 
hftgon,  188144;  («)  Benlnum,  "Soto*  on  British  Tuntata,  Ac.,"  In  Jcum. 
Linn.  Boo.,  tool..  vol.  XT.,  1880;  (if)  Uiaoff.  In  JYoe.  /*p.  5oa  Aai  Bit., 
Mnncow,  vol.  xvilL,  1878;  (*«)  Julia,  "  R«cL  a.  fOrg.  d.  A*c  Simp.,*  In 
A  rah.  <L  Slot.,  toL  U.,  1881 ;  (/<)  Brook*,  "  Development  of  So/pa,"  In  full. 
J/ia.  Ctmr.  ZcoL,  Harrird,  vol.  hX  p.  191 ;  (jo)S»leu»ky,  ZbxAr.  J.  vtu.  Zed., 
1877;  (*7)  BerroU,  •  /ourm.  A  TAnaL  it  fin.,  voL  xxL,  1883;  li8)  CVjaoio, 
fauna,  Ac.,  d.  OoVkf  von  Ntaptl,  »oL  X..  1884 ;  («o)  MoMlay,  "  On  Dwp-Son 
Axeld.,"  In  Tram.  I4*n.  Son.  tar.  tt..  Tot  I.,  187* ;  (jo)  E.  v»n  Bentden  and 
Julln,  "  Morph.  d.  Tnnlelert/  la  Art*.  <L  Biol.,  rol.  ri.,  1888 ;  (y/)  Unkoter, 
/>ej^««m»ton  fixture  Mrlat^  London,  1830;  {jt)  Doh-n,  "Stud,  u  Vrg£.h~ 


TUNING  FORK,  a  small  bar  of  cast  tool  steel  with 
tolerably  defined  edges,  bent  into  a  fork  with  two  prongs. 
A  handle  of  the  same  metal  extending  from  the  bend  of 
'  the  fork  serves  as  a  sound-poet  to  transmit  the  vibrations 
of  the  fork  to  any  resonance  board  or  body  convenient  for 
reinforcing  the  sound.    The -fork  is  set  in  vibration  by 
striking  one  of  the  prongs  against  any  hard  substance,  by 
pressing  the  prongs  together  if  the  fork  is  a  light  one,  or, 
if  it  is  large,  by  drawing  a  double  bass  bow  across  one  of 
the  prongs.    The  larger  forks  are  sometimes  made  with  a 
worm  upon  the  handle  in  order  that  they  may  be  screwed 
into  a  resonance  box,  the  dimensions  of  which  should  agree 
with  the  pitch  of  the  fork.    The  ordinary  use  of  a  tuning 
fork  is  to  serve  as  a  pitch  carrier  or  standard,  for  which  it 
is  particularly  suited  owing  to  the  permanence  with  which 
it  maintains  the  pitch  to  which  it  may  be  tuned.    It  is 
flattened  by  heat  and  sharpened  by  cold  about  1  vibration 
in  20,000  for  every  degree  Fahr.,  so  that  the  exact  pitch 
always  depends  upon  the  temperature.    A  tuning  fork  is 
tuned  by  filing  the  ends  of  the-  prongs  or  between  them 
near  the  ends  to  make  it  sharper,  or  by  filing  between 
them  near  or  at  the  bend  to  make  it  flatter.    Less  filing 
is  required  to  flatten  than  to  sharpen.  It  should  be  allowed 
to  rest  after  tuning,  on  account  of  the  disturbance  of  the 
molecular  structure  by  the  filing,  and  after  a  few  days 
should  bo  compared  again  with  the  pitch  required,  and 
corrected.-    The  tuning  fork  is  also  of  value  in  certain 
physical  investigations,  from  the  constancy  of  its  rate  of 
vibration.    In  England  it  is  generally  tuned  to  C  in  the 
treble  clef,  because  organ-builders  start  their  tuning  from 
that  note ;  in  France  it  is  tuned  to  A  in  the  treble  clef, 
which  is  the  note  of  the  third  open  string  of  the  violin. 
The  French  diapason  normal  is  tuned  to  A  at  15*  C.  (  —  59* 
Fahr.)  and  is  fixed  at  435  double  vibrations  in  a  second. 
The  inventor  of  the  tuning  fork  was  John  Shore,  royal 
trumpeter  in  1711,  sergeant  trumpeter  at  the  entry  of 
Qeorge  L  in  1714,  and  lutanist  to  the  chapel  royal  in  1715. 

According  to  ChlsdnJ.  who**  analysis  of  the  toning  fork  has  bwn 
generally  accepted,  it  has  two  nodes  or  points  of  leaat  vibration  at 
the  bend,  with  s  ventral  or  vibrating  loop  between,  by  which  its 
vibrations  are  transmitted  to  the  handle.  That  this  is  not  the  case 
haa  been  shown  by  Mr  W.  F.  Stanley.1  The  fundamental  note 
appears  to  be  an  octave  bolow  the  nolo  which  the  ear  recognizes  at 
the  pitch  of  the  fork.  -Helmholtz,  Tyndall,  and  others  accept  the 
latter  as  the  fundamental,  and  Helmholts  expressly  says  that  each 
prong  may  be  regarded  as  an  elastic  rod  fixed  at  one  end.*  The  fork 
in  rctuly  a  bent  elastic  rod  vibrating  at  both  ends,  with  a  node  at 
the  bend,  through  which,  and  in  the  same  way  as  with  the  bridge 
of  any  stringed  instrument,  the  vibrations  are  conducted.  Aa  well 
aa  the  second  partial,  the  third  and  fourth  are  in  large  forks  fre- 
quently distinguishable,  but  such  partials  above  the  octave  are  very 
weak.    In  addition  to  the  lower  harmonic  partials  it  is  generally 

inharmonic  tinkle  or 
kd  for  some  time 

Kending  with  the  true  note  of  the  fork.  The  precise 
varies,  bat  is  usually  two  octaves  and  between  s  flat  fifth 
and  »  major  sixth  sbove  the  recognized  pitch  of  the  fork.  With 
ordinary  tuning  forks  this  tinkling  note  is  to  be  found  amongst 
the  highest  treble  notes  of  the  pianoforte.  Theorista  give  other 
inharmonic  proper  tones  in  doe  ascending  order  ;  they  are  derived 
from  calculation  on  the  assumption  that  they  proceed  aa  the  squares 
of  the  odd  numbers,  but  are  beyond  practical  verification  owing  to 


-*oaic    in  aaainon  to  trie  lower  narmonic 
easy  to  produce  with  a  blow  a  very  high 
ringing  metallic  note,  that  will  continue  to 
without  Kending  with  the  trne  note  of  tl 
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.  by  A.  J.  Ellis,  2d  ei,  1885,  p.  70. 


their  extreme  position  in  the  scale  oT  musical  I 
tion  of  power  in  different  ears  to  distinguish  them. 

The  tuning  fork  was  need  by  Scheibler  (1777-1837)  as  the  easiest 
means  for  correctly  determining  the  pitch  numbers  of  vibrations. 
To  make  a  Scheibler  tonometer,  take  a  fork  in  which  the  octave 
can  be  easily  heard  and  intercalate  as  many  forks  as,  giving  count- 
able beats  with  each  other,  will  fill  np  the  octave.  The  addition 
of  ths  wholo  number  of  bests  and  their  fractions  In  the  octave  will 
be  the  vibrating  number,  in  double  vibrations  per  second,  of  the 
lower  fork.  In  order  to  measure  ths  fractions  of  vibrations  accu- 
rately forks  should  be  chosen  that  are  audible  for  40,  or  at  least 
20  seconda  *or  instance,  00  beats  counted  in  20  seconds  would 
be  8  s  second,  and  65  in  the  same  time  8'25.  The  forks  should 
remain  for  three  months  after  filing  before  their  differences  are  finally 
determined,  and  the  whole  examination  should  he  conducted  in  s 
known,  uniform  tomperatnre.    Scheibler  considered  fonr  boata  a 


second  between  two  forks  a  good  number  for  counting ;  but  Mr  A. 


J.  BUis,  who  has  used  SchoibTer"s  iu  von tton  m  &  basis  1 
ive  historical  statement  of  musical  pitch*  and  as  the  novel  and 
exact  means  for  determining  the  non-harmonic  musical  scales  of 
various  nations,  especially  Eastern  nations,4  considers  three  beats  a 
second  the  best  counting  number.  This  would  increase  the  number 
of  intermediate  forks. 

Attempts  have  been  made  to  use  tuning  forks  instesd  of  strings 
for  key-board  instruments,  ths  object  being  to  obtain  permanence 
of  tuning  with  ths  soft,  unexciting  quality  of  tone  furnished  by  ths 
fork.  The  inventions  of  Clagget,  London,  1788,  of  Riffelsen  (ths 
melodikon),  Copenhagen,  18037  and  of  Schuster  (the  sdisphonon), 
Vienna,  1810,  were  of  this  nature.  The  latest  adaptation  of  s  key- 
,  board  to  toning  forks  bss  been  effected  by  Mr  Macnell  of  Glasgow  ; 
it  was  shown  at  ths  Inventions  Exhibition,  South  Kensington, 
London,  1885. 

TUNIS,  Rboenct  op,  formerly  one  of  the  Barbery  states  Fists  V. 
of  north  Africa,  but  since  1881  a  dependency  of  France, 
whose  residentrgeneral  exercises  all  real  authority  in  the  . 
nominal  dominions  of  the  bey.  Is  bounded  on  the  west  by 
Algeria,  on  the  north  by  the  western  basin  of  the  Mediter- 
ranean, on  the  east  from  Cape  Bon  to  the  Gulf  of  Gabea 
(KAbis)  by  the  eastern  basin,  of  the  same  sea,  and  on  the 
south-east  by  the  province  of  Tripoli.  On  the  south  the 
boundary  is  the  Sahara  and  the  frontier  line  is  indefinite. 
The  greatest  breadth  from  east  to  west  is  about  150  miles, 
the  length  from  north  to  south  about  300  miles.  The 
population  docs  not  exceed  a  million  and  a  half. 

Physical  Feature* — Tunis  is  formed  by  the  prolongation 
towards  the  east  of  the  two  great  mountain  chains  of 
Alokbia  (g.p.),  and  closely  resembles  that  country  in  its 
physical  features,  products,  and  climate ;  see  Africa,  voL 
L  p.  265.  The  northern  Algerian  chain  (the  Little  Atlas) 
is  prolonged  through  Tunis  to  Ras  Sidi  'All  al-Makki,  tho 
highest  summits  never  attaining  an  altitude  of  4000  feet. 
It  forms  a  picturesque,  fertile,  and  well -watered  region, 
with  extensive  cork  woods  in  its  western  parts,  and  sepa- 
rated from  the  southern  mountains  by  tho  valley  (the  ancient 
Zeugitana)  of  tho  Mejerda  (the  ancient  Bagradas),  the  most 
important  river  of  north  Africa,  which  after  a  tortuous 
course  of  nearly  300  miles  falls  into  the  Gulf  of  Tunis  at 
Porto  Farina.  The  basin  of  the  Mejerda,  which  is  now  tra- 
versed by  tho  railway  from  Algiers  to  Tunis,  is  very  fertile, 
and  many  important  ruins  testify  to  its  prosperity  in  Roman 
times.  The  rich  lacustrine  deposits  in  the  Dakhila,  or  plain 
of  Bulla  Regie,  show  that  it  was  only  in  relatively  recent 
times  that  its  upper  waters  found  a  passage  to  the  sea  by 

*  "On  the  History  of  Musical  Pitch,"  in  Journ.  Soo.  0/  ArU,  6th 
March  and  2d  April  1880  ;  aee  also  7th  January  1881. 
«  "On  Musical  Scale.,"  Mat,  27th  March  and  Wtk  October  1885. 
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catting  a  deep  gorge  through  the  cretaceous  barrier  that 
■huts  in  this  upland  plain  upon  the  east.  The  southern 
wall  of  the  Mejerda  ralley  and  of  the  Gulf  of  Tunis  is 
formed  by  a  branch  of  the  southern  Algerian  chain,  con- 
nected with  Jebel  Auras  (Mount  Aures)  by  the  plateau  of 
Tebessa  (Theveste)  and  running  north-east  to  Cape  Bon. 
Its  highest  summits  (Zilk  and  Zaghwan)  rise  above  5000 
feet.  Another  branch  of  the  southern  chain  runs  from  the 
Sahara  side  of  Mount  Aures  south-east  towards  the  head 
of  the  Lesser  Syrtis  or  Gulf  of  Gabes.  Between  these  two 
branches  lies  a  mountainous  plateau,  whose  waters  descend 
eastward  but  do  not  reach  the  sea.  Arrested  by  a  line  of 
hills  running  parallel  to  the  coast,  they  form  a  chain  of 
lakes  and  marshes,  which  for  the  most  part  dry  up  in 
summer.  It  is  to  this  region  of  inland  drainage  (the 
ancient  Byzacene)  that  the  plain  of  Kairwan  belongs. 
Its  southern  part  from  Sbeitla  (Sobaitala)  to  the  Syrtis  is 
relatively  sterile,  and  even  in  antiquity  appears  to  have 
formed  an  exception  to  the  general  fertility  of  the  country, 
which  was  one  of  the  granaries  of  Borne.  The  upland 
district  from  Tebessa  southward  Binks  into  the  desert  by 
a  step-like  series  of  great  plateaus,  separated  by  rugged 
walls  of  variegated  marls,  sands,  and  alluvium,  torn  into 
fantastic  shapes,  and  scored  with  deep  ravines  by  streams 
which  at  some  remote  period  of  copious  rainfall  poured 
down  into  the  Sahara.  Farther  east  the  plateaus  disappear 
and  the  mountains  rise  like  a  rampart  from  the  Sibakh 
(sing.  Sebiha),  or  Saharian  marshes  and  salt-flats.  The 
depression  to  which  the  Sibakh  belong  terminates  to  the 
east  in  the  Shott  (Shaft)  al-Jerld,  which  is  separated  from 
the  Lesser  Syrtis  only  by  a  narrow  isthmus ;  see  Sahara, 
vol  xxL  p.  151.  Even  the  Sahara  of  Tunis  abounds'  in 
fertile  oases. 

Climate.  —The  mean  annual  temperature  at  SAss  is  76*  Fahr.7 
the  mean  of  the  winter  or  rainy  season  80*  and  of  the  hot  aaaaon 
97*.  At  Tunis  the  temperature  rarely  exceed*  00*,  except  with  • 
wind  from  the  Sahara.  The  prevailing  winds  from  May  to  Sep- 
tember are  east  and  north-east  tad  during  the  rest  of  the  year  north' 
west  and  east  A  rainy  season  of  about  two  months  usually  begins 
in  January  ;  the  spring  season  of  verdure  is  over  in  Hay ;  summer 
ends  in  October  with  the  first  rsina  Violent  winds  ore  common 
at  both  equinoxes. 

Flora  and  Fauna. — Both  are  generally  the  same  sa  those  of 
Aloxsia  (y.eA  The  lion  and  panther  are  almost  extinct,  but  the 
sportsman  finds  in  abundance  the  wild  boar,  partridge,  Carthage 
fowL  quail,  and  snipe.  The  African  moufflon  still  exists  in  the 
southern  mountain*.  Herd*  of  buffaloes  are  found  in  the  dTstriot 
of  Mater.  The  stag  occurs  in  the  eastern  districts.  The  camel, 
now  »o  important,  wss  hardly  known  here  before  the  Roman 
eorereiguty.  Bed  mullet,  tunny,  and  other  fish  abound  around 
the  coast ;  and  fishing  stations  are  numerous.  The  town  of  Bissrta 
and  the  Kerkenns  Islands  are  mainly  dependent  on  their  fisheries. 
The  oorol  and  sponge  fisheries,  of  which  Sfax  and  the  island  of  Jerba 
(Djerba)  are  centres,  are  also  considerable.  Of  noxious  creatures 
may  be  named  the  scorpion,  much  more  formidable  than  that  of 
Algiers,  a  vonomous  tree  snake  {Eehis  earinata\  in  the  sandy  lands 
between  Kafsa  and  Sfax,  and  a  species  of  python  called  taguerga, 
which  infests  some  parts  of  the  southern  mountain*. 

Cork  and  "zen*  trees  cover  about  800,000  sere*  towards  the 
Algerian  frontier,  snd  the  pine  and  deciduous  oak  almost  as  large 
an  area  south  of  the  Mejerda  ;  but  the  country  is  much  leas  wooded 
than  in  antiquity.  The  richness  of  the  grain  crops  is  still  remark- 
able, in  spite  of  imperfect  cultivation.  Olives  and  many  excellent 
fruits  are  largely  produced,  snd  vineyards  have  been  roucn  extended 
since  the  French  occupation.  Esparto  grass  abounds  in  the  uplands. 
The  oases  of  the  Jerid  are  devoted  to  the  date  palm  and  produce  the 
best  dates  known  in  the  European  market. 

Mineral*. — The  mineral  wealth  of  Tunis,  like  that  of  Algeria, 
is  considerable,  but  it  has  been  imperfectly  explored.  The  iron 
mine*  of  the  northern  mountains  snd  the  argentiferous  lead  mines 
of  AI- Rasas  near  Tunis  were  worked  in  antiquity,  as  were  also  the 
marble  quarries  of  Simittu  (Chemtou),  on  the  upper  Mejerda,  which 
are  now  in  the  hands  of  a  Belgian  company.  The  thermal  springs 
of  Hammam  al-Anf  on  the  Bay  of  Tunis  are  supposed  to  hare  heal- 
ing virtues  j  thoy  are  now  connected  with  the  capital  by  raiL 

Inhabitant*.— The  industrious  Berbers  (Kabyles),  the  oldest  *tock 
in  the  country,  are  less  sharply  marked  off  from  the  Arabs  than  in 
Algeria,  but  are  distinguishable  by  their  lighter  complexion  snd 
often  fair  hair.   They  form  a  large  part  of  the  population  in  the 


northern  snd  eastern  mountains,  and  in  the  island  of  Jerba 
(JirbaX  They  are  organised  in  tribes  with  purely  democratic  self- 
government,  and  laws  of  their  own,  which  are  not  those  of  the 
Koran.  The  pastoral  Arab  nomads  are  descended  from  the  second 
Arab  invasion,  which  began  in  the  11th  century  (see  below).  They 
have  little  agriculture  and  are  still  as  indolent  and  unruly  ss  their 
ancestors.  The  Arabs  of  the  towns  are  usually  known  ss  Moors ; 
among  them  the  Spanish  Moors,  descendants  of  the  Andalusian 
refugees,  form  an  exclusive  and  aristocratic  class.  The  pure  Turks 
and  tho  Kuluglia  (sons  of  Turkish  fathers  by  Moorish  women  or 
slave  girls)  are  no  longer  numerous.  Of  Europeans  there  are  some 
10,000  Italians,  8000  Maltese,  and  4000  French  (exclusive  of  the 
army).  The  Jews  number  some  60,000,  of  whom  perhaps  half  are  in 
the  capital   The  trade  of  the  country  is  largely  in  their  hands. 

Towns.— For'the  capital  Tunis,  see  below.  Of  the  coast  towns 
Sfax  and  Sbsa  have  separate  notices ;  Bizerta  (Benzert),  the  ancient 
Hippo  Zarytns,  is  the  chief  place  on  the  north  coast,  with  6000  is- 
habitanta.  It  stands  on  a -canal  connecting  the  sea  with  a  lake 
which  might  easily  be  converted  into  a  magnificent  land-locked 
harbour.  On  the  east  coast  are  Hammamet  (Hamimat),  with  3700 
inhabitants ;  Monaatir,  with  6000  inhabitants  and  a  trade  in  cereals 
and  oils;  Mahdive  (Mehedia),  with  0300  inhabitants,  the  fallen 
city  of  the  Fitimites,  which  since  the  French  occupation  has  begun 
to  rise  again,  and  has  a  now  harbour ;  and  Gabes  (Kibis)  on  the 
Syrtis,  a  group  of  small  villages,  with  an  aggregate  population  of 
14,000,  the  port  of  the  short  country  and  a  depot  of  the  esparto 
trade.  Of  tho  inland  towns  the  holy  city  of  Kaibwan  (?.«.)  is  the 
most  remarkable.  Its  fine  mosques  are  now  open  to  visiters. 
Sbeitla  (Let.  8ufet»l*),  in  the  mountain*  south-west  of  Kairwan, 
is  remarkable  for  its  magnificent  Roman  remains,  the  triumphal 
arch  of  Constantine,  and  the  three  temples  which  form  the  nitron. 
The  principal  towns  of  the  Mejerda  basin  are  Bedja  (Bija),  the 
ancient  Vaga,  an  important  corn  market,  and  higher  up,  near  the 
border,  the  fortress  of  Kef  (Sicca  Veneris),  with  4000  inhabitants, 
boldly  perched  on  the  steep  slope  of  a  volcanic  mountain. 

Comment. — The  total  imports  of  the  regency  in  1886  were  valued 
at  £1,098,047,  of  which  about  27  per  cent  were  British  goods,  chiefly 
cotton  fabrics.  In  1884  the  imports  were  valued  at  £1,157,182. 
The  most  important  export  is  olive  oil,  and  after  it  come  wheat, 
esparto  grass,  barley,  sponges.  The  value  of  the  total  exports  in 
1884  was  £745,564,  and  in  1886  £882,640.  In  1885  1,035  vessels 
(71,188  tons)  entered  the  port  of  Ooletta,  and  the  entries  at  other 
ports  were  8033  (65,050  tons). 

History. — The  history  of  Tunis  begins  for  us  with  the  establish- 
ment of  the  Phoenician  colonies  ;  see  voL  xviii.  p.  800,  Phoenicia 
snd  Cabthaok,  The  Punio  settlers  Semitised  the  coast,  but  left 
the  Berbers  of  the  interior  almost  untouched.  The  Roman*  entered 
into  the  heritage  of  the  Carthaginian*  and  of  the  vassal  kings  of 
Numidia,  and  Punic  speech  and  civilization  gave  way  to  Latin,  a 
change  which  from  the  time  of  Caesar  was  helped  on  by  Italian 
colonization.  Rich  in  corn,  in  herds,  and  in  later  time*  also  in 
oil,  and  possessing  valuable  fisheries,  mines,  and  q names,  the 
province  of  Africa,  of  which  Tunis  was  the  most  important  part, 
attained  under  the  empire  a  prosperity  to  which  Roman  remains  in 
all  part*  of  the  country  «till  bear  witness.  Carthage  was  the  second 
city  of  the  latin  part  of  the  empire,  "after  Rome  the  busiest  and 
perhapk  the  most  corrupt  city  of  the  West,  and  the  chief  centre  of 
Latin  culture  and  letters."  In  the  early  history  of  Latin  Christ- 
ianity Africa  holds  a  mom  important  place  than  Italy.  It  was 
here  that  Christian  Latin  literature  took  its  rise,  and  to  this  province 
belong  the  names  of  Tertullian  and  Cyprian,  of  Amobius  snd 
Lsctentius,  above  all  of  Augustine.  Lost  to  Rome  by  the  invasion 
of  the  Vandals,  who  took  Carthage  In  439,  the  province  was  re- 
covered by  Belisarius  a  century  later  (633-4),  and  remained  Roman 
till  the  Arab  invasion,  for  which  see  voL  xvL  p.  567.  The  con- 
queror 'Okba  founded  the  city  of  Kairwan  (c  670),  which  was  the 
residence  of  the  governors  of  Africa  under  theOmayyad*  and  there- 
after the  capital  of  the  Agblabite  princes,  the  conquerors  of  Sicily, 
who  ruled  in  merely  nominal  dependence  on  the  'Anbisida  {seo  voL 
xvi.  p.  679). 

The  Latin  element  in  Africa  and  the  Christian  faith  disappeared 
in  a  single  generation ;  the  Berbers  of  the  mountain*,  who  had 
never  been  Latinized  and  never  really  Christianized,  accepted  Islam 
without  difficulty,  but  showed  their  stubborn  nationality,  not  only 
in  the  character  of  their  Mohammedanism,  which  has  always  been 
mixed  up  with  the  worship  of  living  as  well  ss  dead  saint*  (mara- 
bouts) and  other  peculiarities,  but  also  in  political  movements. 
The  empire  of  the  Fitimites  (see  voL  xvi.  p.  687)  rested  on  Berber 
support,  snd  from  thst  time  forth  till  the  sdvent  of  the  Turks  the 
dynasties  of  north  Africa  were  really  native,  even  when  tbey  claimed 
descent  from  some  illustrious  Arab  stock.  When  the  seat  of  the 
Fatimite  empire  was  removed  to  Egypt,  the  Zfrites,  a  house  of  the 
Sanhaja  Berbers,  ruled  as  their  lieutenants  at  Mabdfya,  and  about 
1050  Mo'izz  the  Zirite,  in  connexion  with  a  religious  movement 
against  the  Shi'ites,  transferred  his  very  nominal  allegiance  to  the 
Abbasid  caliphs.  The  Fatimite*  in  revenge  let  loose  upon  Africa 
s  vast  horde  of  Bsdouin.  from  Upper  Egypt  (B.  Hilsl  sad  Solaim . 
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th*  ancestots  of  the  modern  nomad*  of  Barbery.    All  Africa  was 
ravaged  by  the  invader*,  who,  though  unable  to  found  an  empire  or 
overthrow  the  "settled  government  in  the  towns,  forced  the  agricul- 
tural Berber*  into  the  mountains,  and,  retaining  from  generation 
to  generation  their  lawless  and  predatory  habits,  hare  ever  since 
made  order  and  prosperity  almost  impossible  in  the  open  parts  of 
the  country.    The  Zirite  dynasty  was  finally  extinguished  by 
Roger  I.  of  Sicily,  who  took  Mahdiya  in  1148  and  established  hi* 
authority  over  all  the  Tunisian  coast.    Even  Moslem  historians 
(peak  favourably  of  the  Norman  rule  in  Africa ;  but  it  was  brought 
to  an  early  end  hy  the  Almohade  caliph  'Abd  al-Mu'min,  who  took 
Mahdiya  in  1100.    The  Almohade  empire  soon  began  to  decay,  and 
in  133o  Abd  Zakariy  a,  prince  of  Tunis,  was  able  to  proclaim  himself 
independent  and  found  a  dynasty,  which  subsisted  till  the  advent 
of  the  Turks.   The  Hafirite*  (so  called  from  Abd  Hafs,  the  ancestor 
of  Abd  Zakariya,  a  Berber  chieftain  who  had  been  one  of  the  intimate 
disciples  of  the  Almohade  mahdi)  assumed  the  title  of  Prince  of  the 
Faithful,  a  dignity  which  was  acknowledged  even  at  Mecca,  when 
in  the  days  of  Moetensir,  the  second  Hafsite,  the  fall  of  Baghdad  left 
Islam  withont  a  titular  head.    In  its  beat  days  the  empire  of  the 
Hafsites  extended  from  Tlemcen  to  Tripoli  and  they  received  homage 
from  the  Merinids  of  Fez ;  they  held  their  own  against  repeated 
Frankish  invasions,  of  which  the  most  notable  were  that  which  cost 
St  Louis  of  France  his  life  (1270)  and  that  of  the  duke  of  Bourbon 
(1390),  when  English  troops  took  part  in  the  unsuccessful  siege  of 
Mahdiya.   They  adorned  Tunis  with  mosques,  schools,  and  other 
institutions,  favoured  letters,  and  in  general  appear  to  have  risen 
above  the  usual  level  of  Moslem  sovereigns.    But  their  rule  was 
troubled  by  continual  wars  and  insurrections ;  the  support  of  the 
Bedouin  Arabs  was  imperfectly  secured  by  pensions,  which  formed 
a  heavy  burden  on  the  finances  of  the  state  ,  and  in  later  times  the 
dynasty  was  weakened  by  family  dissensions.     Leo  African  us, 
writing  early  in  the  10th  century,  gives  a  favourable  picture  of  the 
"great  city  of  Tunis,  which  had  a  flourishing  manufacture  of  fine 
cloth,  a  prosperous  colony  of  Christian  traders,  and,  including  the 
suburbs,  nine  or  ten  thousand  hearths  ;  but  he  speaks  also  of  the 
decay  of  once  flourishing  provincial  towns,  and  especially  of  agri- 
culture, the  greater  part  of  the  open  country  lying  waste  for  fear 
of  the  Arab  marauders.    Taxation  was  heavy,  and  trie  revenue  very 
considerable :  Don  John  of  Austria  in  a  report  to  Philip  II.  states 
that  the  land  revenue  alone  under  the  last  Hafsite  waa  875,935 
but  of  this  a  great  part  went  in  pensions  to  the  Arabs. 


The  conquest  of  Algiers  by  the  Turks  gave  a  dangerous 
neighbour  to  Tunis,  and  after  the  death  of  Mohammed  the 
Hafirite  in  1525  a  disputed  succession  supplied  Khair  al-Din 
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l  with  a  pretext  for  occupying  the  city  in  the  name  of 
of  Constantinople.    Al-Haaan,  the  son  of  Mohammed, 
vht  help  from  the  emperor,  and  was  restored  in  1685  as  a 
Spanish  vassal,  by  a  force  which  Charles  V.  commanded  in  person, 
while  Andrea  Don*  was  admiral  of  the  fleet    But  the  conquest 
was  far  from  complete,  and  was  never  consolidated.  The  Spaniards 
remained  at  Goletta  and  made  it  a  strong  fortress ;  but  the  in- 
terior was  a  prey  to  anarchy  and  civil  wai>  until  in  1670  'Ali 
Paaha  of  Algiers  utterly  defeated  Himid,  the  son  and  successor  of 
Hasan,  and  occupied  Tunia    In  1678  the  Turka  again  retreated 
on  the  approach  of  Don  John,  who  had  dreams  of  making  himself 
king  of  Tunis ;  but  this  success  was  not  followed  up,  and  in  the 
next  year  8ulten  Selim  IL  sent  a  strong  expedition,  which  drove 
the  Spaniard*  from  Tunia  and  Goletta,  and  reduced  th*  country  to 
a  Turkish  province.    The  civil  administration  was  now  placed 
under  a  paaha  ;  but  in  a  few  years  a  military  revolution  transferred 
the  supreme  power  to  a  dey  elected  by  the  janissaries,  who  formed 
the  army  of  occupation.   The  government  of  the  deya  lasted  till 
1705,  but  waa  soon  narrowed  or  overshadowed  by  the  authority  of 
the  beys,  whose  proper  function  was  to  manage  the  tribes  and 
collect  tribute.    From  1031  to  1702  the  office  ofbey  was  hereditary 
in  the  descendant*  of  Murid,  a  Corsica n  renegade,  and  their  rivalry 
with  the  deya  and  internal  dissensions  kept  the  country  in  con- 
stant disorder.     Ibrahim,  the  last  of  the  deys  (1702-1705), 
destroyed  the  house  of  Murid  and  absorbed  the  beyahip  in  hi*  own 
office  ;  but,  when  he  fell  in  battle  with  the  Algerians,  Hosain  b. 
'All,  the  son  of  a  Greek  renegado,  waa  proclaimed  sovereign  by  the 
troops  under  the  title  ofbey,"  and,  being  a  prince  of  energy  and 
ability,  was  able  to  establish  the  hereditary  sovereignty,  which 
b  M  lasted  without  change  of  dynasty  to  the  present  time. 

Frequent  wars  with  Algiera,  which  need  not  detain  us,  form  the 
chief  incident*  in  the  internal  hiatory  of  Tuni*  under  the  bey*. 
Under  dey*  and  bey*  alike  Tunia  was  essentially  a  pirate  state. 

acta  of  chastisement,  of  which  the  bombardment  of 
.  by  Blake  in  1066  wa*  the  moat  notable,  and  repeated 
extorted  by  European  powers,  checked  from  time  to  time, 
er  put  an  end  to,  the  habitual  piracies,  on  which  indeed  the 
i  revenue  of  Tunis  was  mainly  dependent '  The  power*  were 


1  la  the  13th  and  14th  centuries  the  Hafsites  also  paid  tribute  to 
Sicily  for  the  freedom  of  the  sea  and  the  right  to  import  ~ 
 *  clear  proof  of  the  decline  of  Tunisian  agriculture. 


generally  less  concerned  for  the  captives  than  for  the  acquisition 
of  trading  privilege*,  and  the  beys  took  advantage  of  the  com- 
mercial rivalry  of  England  and  France  to  play  off  the  one  power 
against  the  other.  The  release  of  all  Christian  slaves  waa  not 
effected  till  after  the  bombardmeut  of  Algiers  ;  and  the  definite 
abandonment  of  piracy  may  be  dated  from  the  presentation  to  the 
bey  in  1819  of  a  collective  note  of  the  power*  assembled  at  Aix-hv 
Chapelle.  The  Government  had  not  elasticity  enough  to  adapt 
itself  to  so  profound  a  change  in  it*  ancientVaditiqn*  ;  the  finances 
became  more  and  more  hopelessly  embarrassed,  in  ipite  of  ruinous 
taxation  ;  and  attempts  at  European  innovations  in  the  court  ant' 
army  made  matters  only  worse,  so  long  a*  no  attempt  waa  made  to 


improve  the  internal  condition  of  tie  country.  In  the  thirJ 
quarter  of  the  19th  century  not  more  than  a  tenth  part  of  t±! 
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le  land  wa*  under  cultivation,  and  the  yearly  charge  on  ti  s 
public  debt  exceeded  the  whole  annual  revenue.  In  these  circum- 
stances only  the  rivalry  of  the  European  power*  that  had  interest* 
in  Tunia  protracted  from  year  to  year  the  inevitable  revolution. 
The  French  had  long  regarded  the  dominions  of  the  bey  as  their 
natural  inheritance,  and  in  1881,  having  got  a  grievance  against 
the  bey  in  a  commercial  transaction  of  the  French  African  Society,1 
with  the  execution  of  which  he  had  interfered  (the  affair  of  the 
Enfida  estate),  a  French  force  crossed  the  Algerian  frontier  under 
pretext  of  chastising  the  independent  Kroumir  or  Khomair  tribes 
in  the  north-cast  of  the  regency,  and,  auickly  dropping  the  mask, 
advanced  on  the  capital  and  compelled  the  bey  to  accept  the  French 
protectorate.  The  actual  conquest  of  the  country  wai  not  effected 
without  a  serious  atrugglo  with  Moslem  fanaticism  ;  but  all  Tunis 
waa  brought  completely  under  French  jurisdiction  and  administra- 
tion, supported  by  military  pott*  at  every  important  point  The 
power  of  the  bey  is  null  ana  hi*  dignity  merely  nominal, — a  fact 
acknowledged  by  Great  Britain  by  the  surrender  in  1868  of  Her 
Majesty's  consular  jurisdiction  in  th*  regency. 

Ultratm. — Of  Arable  sources  accessible  In  trsnalatione  th*  geographical 
work*  of  TaTtubl  (ifcjrrfpflo  ai  Mayribi,  by  De  Ooeje,  Leyden,  18001  Al-Bakrl 
(Draer.  it  TAfriqt  ttpttntr.,  by  De  Mian*,  Paris,  18W;  Arable  text,  Wd.,  1847), 
and  EdrUf  (Dcsrr.  it  rAfrUrut,  Ac.,  by  Doxy  and  Da  Goeie,  Leyden.lsri)  belong 
to  the  10th,  lltb,  and  lath  centimes  rrepecttvely ;  the  history  of  Ibn  Khaldun 
(flto.  da  Strbirtt,  by  De  SSUne,  4  vole.,  Alitor*,  1M2S«)  Include*  Uie  earlier 
Hafaitea,  that  of  Al-Kalrawinf  (BUt.  it  rAfrlqut,  by  PeUlaaier  and  fUmuaat, 
Parts,  1*45,  In  trpl.  Seitnt.  it  TAIftrit,  vol.  vtU;  Arabic  text,  Tnnts,  12se  *.«.) 
deal*  especially  with  Tunis,  and  goes  down  to  1SS1.  The  geography  of  Tunis 
Is  treated  by  ft.  PelllMler  (Kxplor.  Seitnt.  it  tAlatrU,  \ol  xvt,  Paris,  1*3*1, 
C.  Tlesot  (Otoj.  Com  par  it  it  la  Pminet  Samaint  a  A/rivu*,  vol.  L,  Parle,  1M41 
snd  Please  Utintrairt  it  TAlorrit,  ftc,  Dewed.,  Paila,  1887),  and  In  atamys 
Eandheoi,  by  Sir  R.  PlsyfXIr  (1887),  who  has  also  published  Frateb  <*  las  foot, 
tttpt  of  Bntct  <a  Alt.  and  T«n|j  (London,  1^*71  A  French  snrvey  la  Inprograa, 
snd  aoroe  of  the  map*  are  published.  For  the  modern  hiatory,  *e*  Koues-a-j, 
Annaltt  TunltUnat  (Algiers,  18*4),  and  Brosdley,  Funis  Pott  and  Front 
(Edinburgh,  188*);  for  the  arrhaology,  Davis,  CarlXagt  and  Aer  Rrmalm  (Lon- 
don 18*0),  QatHa.FovaV*  AnMolofUpu  (1602V  snd  D'Herieaon,  Uinian  arc.'.rof. 
»»  runtii*  (Paria,  188J).  The  excellent  description  of  Africa  by  Leo  Afncac.ua 
la  In  Ramoxlo  and  Pnrtihaa.  Shaw's  Fraeeb  (1738)  may  still  be  consulted.  Of 
other  books  of  travels  Haitian's  Stitt  (Lelpalc,  1*70)  deserves  mention 

TUNIS,  capital  of  the  regency  of  the  same  name,  in 
36*  60'  N.  lat.  and  10*  12'  E.  long.,  is  situated  on  aa 
isthmus  between  two  salt  lakes,  a  marshy  sebkha  to  the 
south-west  and  the  shallow  Boheira  to  the  north-east. 
The  latter  is  twelve  miles  in  circumference,  and  on  the 
side  opposite  Tunis  is  connected  with  the  Bay  of  Tunis  at 
the  port  of  Goletta  (Hal*;  al-Wad)  by  a  short  canal  The 
old  town,  of  which  the  walls  have  in  great  part  disap- 
peared, lies  between  two  suburbs,  the  Ribat  al-Sowelka  on 
the  north  and  the  Ribat  Bab  al-J ezlra  on  the  south.  These 
suburbs  were  surrounded  by  a  wall  in  the  beginning  of  the 
19th  century.  Between  the  old  town  and  the  Marine  Gate 
on  the  Boheira  a  European  quarter,  containing  the  palace 
of  the  resident,  public  offices,  the  provisional  cathedral,  and 
huge  blocks  of  new  houses  in  the  French  style,  has  sprung 
up.  At  the  extreme  west-of  the  old  town  is  the  citadel, 
now  need  as  barracks,  whose  lefty  circuit  includes  the 
mosque  built  by  Abu  Zakariya  the  Hafsite  in  1232.  To 
the  same  century  belongs  the  great  mosque  of  the  Olive 
Tree  (J Ami*  al-Zeituna)  in  the  centre  of  the  town,  with  its 
many  domes  and  spacious  cloister,  which  possesses  a  library 
and  serves  as  a  college  for  some  450  students  of  Moslem 
learning.  To  the  north  near  the  walls  of  the  old  town  rises 
the  dome  of  the  mosque  named  after  Sidi  <Mahrez,  a  re- 
nowned saint  of  the  5th'  century 'of  the- Flight,  whose 
tomb  gives  it  a  right  of  sanctuary  for  debtors.  There  are 
many  other  mosques  and  chapels,  but  all  are  closed  against 
Christians.  The  palace  of  the  bey,  between  the  citadel  and 
the  mosque  of  the  Olive  Tree,  is  partly  in  bad  French  taste, 
but  contains  some  rooms  of  the  18th  century  with  adxmr 
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able  Moorish  decoration  in  the  delicate  stucco  arabesque 
work  for  which  Tunis  was  formerly  famous.  The  chief 
attraction  of  the  old  town  lies  in  its  bazaars,  which  retain 
their  Oriental  character  unimpaired.  Water  is  supplied 
to  numerous  fountains  by  an  ancient  aqueduct  from  Jebel 
Zaghwan,  repaired  at  a  cost  of  half  a  million  sterling  by  the 
late  Bey  MohammecLal-iJadik:.  The  principal  educational 
establishments'  besides  that  of  the  great  mosque  are  the 
Sadikfya  college,  founded  in  1875  for  gratuitous  instruction 
in  Arabic  and  European  subjects,  the  college  of  St  Charles, 
conducted  by  priests  and  open  to  Christians  and  Moslems 
alike,  and  the  normal  school,  founded  in  1884  by  the  bey  to 
train  teachers  in  the  French  language  and  European  ideas. 
The  population  of  Tunis  is  about  1 25,000,  of  whom  one- 
fifth  are  Jews  and  one-fifth  Europeans,  chiefly  Maltese  and 


i  of  Tunis  are  admirable  from  the  beautiful  views 
they  present ;  the  fineat  prospects  are  from  the  hill  on  the  south- 
east, which  is  crowned  by  s  French  fort,  and  from  the  Belveder  on 
the  north  of  the  town  (Jebel  al-Tuba),  on  which  stands  a  very  ancient 
fortress.  Half-an-hour's  drive  west  of  tho  town  is  the  decaying 
palace  called  the  Bardo,  s  little  town  in  itself,  remarkable  for  the 
"  lion  court "  snd  some  apartments  in  tho  Moorish  style.  The  port  of 
Goletts,  with  4000  inhabitants,  is  connected  with  Tunis  by  a  railway 
10  miles  long.  The  older  or  southern  part  of  the  town  next  the 
causl  has  a  fortress,  now  used  as  barracks,  built  by  the  Turks  on 
the  site  of  the  8psni»h  fortress  destroyed  in  1574.  The  ruins  of 
Carthage  lie  a  few  miles  north  of  Goletts.  The  chief  manufactures 
of  To n is  are  still  textiles,  ss  in  the  time  of  Leo  Africanue.  The 
manufacture  of  silk  date*  from  the  settlement  of  Moorish  refugees 
from  Spain  about  1600.  There  are  slso  tanneries,  a  tobacco  factory, 
snd  somo  minor  industries.  The  annual  exports  of  grain,  oil,  stu  ffa, 
hides,  snd  essences  are  valued  at  £720,000,  snd  the  imports,  chiofly 
of  cotton  goods,  st  £500,000.  Thero  are  two  French  steamers 
weekly  between  Marseilles  and  Goletts,  snd  the  coast  towns  sro 
served  snd  connected  with  Malta  both  by  French  and  Italian 
packets. 

Bittory. — Tunis  was  a  Carthaginian  city  snd  is  repeatedly  men- 
tioned in  the  history  of  the  Pujuc  wars.  Strabo  speaks  of  its  hot 
baths  snd  quarries.  Under  the  Arabs  it  rose  to  importance,  bo- 
th* usual  port  for  those  going  from  Ksirwan  to  Spain,  and 

10th  century 
is  wars  of  ths 
For  its  lster 

i  see  abovs  in  the  history  of  the  country,  of  which  since  the 
it  has  been 


wss  ons  of  ths  residences  of  the  Aghlsbitcs.  In  the  1 
it  suffered  severely,  snd  was  repeatedly  pillaged  in  the 
Fitimitss  with  Abu  Ysxid  snd  the  Zenlta  fkrbera.  1 


i  of  the  Hafsites  It  has  been  the  capital. 

TUNNELLING.  Tho  process  of  making  a  more  or 
leas  horizontal  underground  passage,  or  tunnel,  without 
removing  the  top  soil  is  known  as  tunnelling.  In  former 
times  any  long  tube-like  passage,  however  constructed,  was 
called  a  tunnel.  At  the  present  day  tho  word  is  sometimes 
popularly  applied  to  an  underground  passage  constructed 
by  trenching  down  from  the  surface  to  build  the  arching 
and- then  refilling  with  the  top  soil ;  but  a  passage  so  con- 
structed, although  indistinguishable  from  a  tunnel  when 
completed,  is  more  correctly  termed  a  "  covered  way,"  and 
tho  operations  "cutting  and  covering,"  instead  of  tunnel- 
ling. Making  a  small  tunnel,  afterwards  to  be  converted 
into  &  larger  one,  is  called  "driving  a  heading,"  and  in 
mining  operations  small  tunnels  are  termed  "galleries," 
"  driftways,"  and  "  adits."  If  the  underground  passage  is 
vertical  it  is  a  shaft ;  if  the  shaft  is  commenced  at  the 
surface  the  operations  are  known  as  "sinking,"  and  it 
is  called  a  "  rising  "  if  worked  upwards  from  a  previously 
constructed  heading  or  gallery. 

Tunnelling  has  been  effected  by  natural  forces  to  a 
far  greater  extent  than  by  man.  In  limestone  districts 
innumerable  swallow-holes,  or  shafts,  have  been  sunk  by  the 
rain  water  following  joints  and  dissolving  the  rock,  and 
from  the  bottom  of  these  shafts  tunnels  have  been  excavated 
to  tho  sides  of  hills  in  a  manner  strictly  analogous  to  the 
ordinary  method  of  executing  a  tunnel  by  sinking  shafts 
at  intervals  and  driving  headings  therefrom.  Many  rivers 
find  thus  a  course  underground.  In  Asia  Minor  one  of  the 
rivers  on  the  route  of  the  Mersina 


a  hill  by  means  of  a  natural  tunnel,  whilst  a  little  south  at 
Seleucia  another  river  flows  through  a  tunnel,  20  feet  wide 
and  23  feet  high,  cut  1600  years  ago  through  rock  so 
hard  that  tho  chisel  marks  are  still  discernible.  The 
Mammoth  cave  of  Kentucky  and  the  Peak  caves  of 
Derbyshire  are  examples  of  natural  tunnelling.  Mineral 
springs  bring  up  vast  quantities  of  matter  in  solution.  It 
has  been  estimated  that  the  Old  Well  Spring  at  Bath  has 
discharged,  since  the  commencement  of  tho  19th  century 
solids  equivalent  to  the  excavation  of  a  G  feet  by  3  feet 
heading  7  miles  long;  and  yet  the  water  is  perfectly  clear 
and  the  daily  flow  is  only  the  1 50th  part  of  that  pumped 
out  of  the  great  railway  tunnel  under  the  Severn.  Tunnel- 
ling is  also  carried  on  to  an  enormous  extent  by  the  action 
of  the  sea.  Where  the  Atlantic  rollers  break  on  the  west 
coast  of  Ireland,  on  the  seaboard  of  the  western  Highlands 
of  Scotland,  and  elsewhere,  numberless  caves  and  tunnels 
have  been  formed  in  the  cliffs,  beside  which  artificial 
tunnelling  operations  appear  insignificant.  The  most 
gigantic  subaqueous  demolition  hitherto  carriod  out  by  man 
was  the  blowing  up  in  1885  of  Flood  Rock,  a  mass  about 
9  acres  in  extent,  near  Long  Island  Sound,  New  York. 
To  effect  this  gigantic  work  by  a  single  instantaneous  blast 
a  shaft  was  sunk  64  feet  below  sea  level,  from  the  bottom 
of  which  four  miles  of  tunnels  or  galleries  were  driven  so 
as  to  completely  honeycomb  the  rock.  The  roof  rock 
ranged  from  10  feet  to  24  feet  in  thickness,  and  was 
supported  by  467  pillars  15  feet  square;  13,286  holes, 
averaging  9  feet  in  length  and  3  inches  in  diameter,  were 
drilled  in  the  pillars  and  roof.  About  80,000  cubic  yards 
of  rock  were  excavated  in  tho  galleries  and  275,000  re- 
mained to  be  blasted  away.  The  holes  were  charged  with 
110  tons  of  "rackarock,"  a  more  powerful  explosive  than 
gunpowder,  which  was  fired  by  electricity,  when  the  sea  was 
lifted  100  feet  over  the  whole  area  of  the  rock.  Where 
natural  forces  effect  analogous  results,  the  holes  are  bored 
and  the  headings  driven  by  the  chemical  and  mechanical 
action  of  the  rain  and  sea,  and  the  explosive  force  is  ob- 
tained by  the  expansive  action  of  air  locked  up  in  the 
fissures  of  the  rock  and  compressed  to  many  tons  per  square 
foot  by  impact  from  the  waves.  Artificial  breakwaters 
havo  often  been  thus  tunnelled  into  by  the  sea,  the  com- 
pressed air  blowing  out  the  blocks  and  the  waves  carrying 
away  the  debris. 

With  so  many  examples  of  natural  caves  and  tunnels  in 
existence  it  is  not  to  be  wondered  at  that  tunnelling  was 
one  of  the  earliest  works  undertaken  by  man,  first  for 
dwellings  and  tombs,  then  for  quarrying  and  mining,  and 
finally  for  water  supply,  drainage,  and  other  requirements 
of  civilization.  A  Theban  king  on  ascending  the  throne 
began  at  once  to  drive  the  tunnel  which  was  to  form  his 
final  resting  place,  and  persevered  with  the  work  until 
death.  The  tomb  of  Menptah  at  Thebes  was  driven  at 
a  slope  for  a  distance  of  350  feet  into  the  hill,  when  a 
shaft  was  sunk  and  the  tunnel  projected  a  further  length 
of  about  300  feet,  and  enlarged  into  a  chamber  for  the 
sarcophagus.  Tunnelling  on  a  large  scale  was  also  carried 
on  at  the  rock  temples  of  Nubia  and  of  India,  and  the 
architectural  features  of  tho  entrances  to  some  of  these 
temples  might  be  studied  with  advantage  by  tho  designers 
of  modern  tunnel  fronts.  Petrie  has 'traced  the  method  of 
underground  quarrying  followed  by  the  Egyptians  opposite 
the  Pyramids.  Parallel  galleries  about  20  feet  square 
wero  driven  into  the  rock  and  cross  galleries  cut,  so  that  a 
hall  300  to  400  feet  wide  was  formed,  with  a  roof  supported 
by  rows  of  pillars  20  feet  square  and  20  feet  apart.  Blocks 
of  stone  were  removed  by  the  workmen  cutting  grooves  all 
round  them,  and,  where  the  stone  v:as  not  required  for  use, 
but  merely  had  to  bo  removed  to  form  a  gallery,  the 
grooves  were  wide  enough  for  a  man  to  stand  up  in. 
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Where  granite,  diorite,  and  other  hard  stone  had  to  be 
cut,  the  work  was  done  by  tube  drills  and  by  s*ws  supplied 
■with  corundum,  or  other  hard  gritty  material,  and  water, 
— the  drills  leaving  a  core  of  rock  exactly  like  that  of  the 
modern  diamond  drill  As  instances  of  ancient  tunnels 
thrm.'jh  soft  prnund  and  r«onirin?  masonry  arrhinp-,  re- 
ference may  be  made  to  the  vaulted  drain  under  the  south- 
east palace  of  Nirnrud  and  to  the  brick  arched  tunnel,  12 
feet  high  and  15  feet  wide,  under  the  Euphrates.  In 
Algeria,  Switzerland,  and  wherever  the  Romans  went,  re- 
mains of  tunnels  for  roada,  drains,  and  water-supply  aro 
found.  Pliny  refers  to  the  tunnel  constructed  for  the 
drainage  of  Lake  Fucino  as  the  greatest  public  work  of 
the  time.  It  was  by  far  tho  longest  tunnel  in  the  world, 
being  more  than  31  miles  in  length,  and  was  driven  under 
Monte  Salviano,  wfiich  necessitated  shaft*  no  less  than  400 
feet  in  depth.  Forty  shafts  and  a  number  of  "  cuniculi " 
or  inclined  galleries  were  sunk,  and  the  excavated  material 
was  drawn  up  in  copper  pail*,  of  about  ten  gallons  capacity, 
by  windlasses.  The  tunnel  was  designed  to  be  10  feet  high 
by  6  feet  wide,  but  its  actual  cross  section  varied.  It  is 
stated  that  30,000  labourers  were  occupied  eleven  years  in 
its  construction.  With  modern  appliances  such  a  tunnel 
could  be  driven  from  the  two  ends  without  intermediate 
shafts  in  eleven  months. 

No  practical  advance  was  made  on  the  tunnelling  meOwl* 
ol  the  Ronar.i  until  gunpowder  came  into  use.  Old  en- 
gravings of  mining  operations  early  in  the  17th  century 
show  that  excavation  was  ^till  accomplished  by  pickaxes 
or  hammer  and  clmel,  and  that  wood  fires  wero  lighted  at 
the  ends  of  the  headings  to  split  and  soften  the  rock  in 
advance  (see  fig.  1).    Crude  methods  of  ventilation  by 


Flo.  1.-  Method  of  tutu  tug,  1621.  (From  lu  Re  MtliXli™,  Ii«o),  1621.) 
shaking  cloths  in  tho  headings  and  by  placing  inclined 
boards  at  the  top  of  the  shafts  are  also  on  record.  In 
1766  a  tunnel  9  feet  wide,  12  feet  high,  and  2880  yards 
was  commenced  on  the  Grand  Trunk  Canal,  England, 
completed  eleven  years  later ;  and  this  was  followed 
by  many  others.  On  the  introduction  of  railways  tunnel- 
ling became  one  of  tho  ordinary  incidents  of  a  contractor's 
work;  probably  upwards  of  4000  railway  tunnels  have 
Keen  executed. 

Subaqiuout  TunntUing. — In  1825  Brunei  commenced  and  in 
ISIS  completed  tho  Thum*  tunnel,  which  was  driven  at  points 
through  liquid  mud  by  the  aid  of  a  "shield"  at  a  cost  of  about 
£1300  per  lineal  yard.  It  in  now  u»fd  by  the.  East  London  Railway. 
In  187J  Cheeborough  began  tunnelling  under  the  Detroit  river, 
he  twee  n  Canada  and  Michigan,  U.S.,  hut  the  work  was  abandoned 
owing  to  continued  irruptions  of  water  after  acme  600  yards  of 
heading!  had  L,.u  driven. 
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Tho  most  important  subaqueous  work  yet  accomplished— the 
Severn  tunnel,  44  miles  in  length— was  commenced  in  1873  and 
finished  in  18S6,  Messrs  Hawkshaw,  Son,  Hayter,  and  Richardson 
Jjcing  the  engineers  and  Mr  T.  A.  Walker  the  contractor.  Tho  bed 
of  the  Severn  is  formed  principally  of  marls,  sandstones,  and  con- 
glomerates in  nearly  horizontal  strata,  overlying  highly  inclined 
coal  measures,  shales,  and  sandstones,  which  are  also  exposed  in 
•1  <  >-  1  of  the  river.  The  tunnel  is  made  almost  wholly  in  the 
Trias  .in  - 1  Coal  Measure  formations,  but  for  a  short  distance  at  its 
i  lit.  in  .  .id  it  passes  through  gravel.  The  lowest  pert  of  the  line  is 
L  )  w  tin  "Shoots,"  where  tho  depth  is  60  feet  at  low  water  and  100 
It .  t  at  high  water,  and  tho  thickness  of  Pennant  sandstono  over  the 
L-n.-fewi.rk  of  the  tunnel  is  45  feet  Under  the  Salmon  Tool,  a  do- 
;  r  -  m  in  the  bed  of  the  river  on  the  English  side,  there  is  a  cover 
uf  ou'.y  oO  feet  of  Trias  marl.  Much  water  was  met  with  through- 
out.  I 1879  the  works  were  flooded  for  some  months  by  a  large 
Uud  spring  on  the  Welsh  side  of  the  river.  The  water  which  sup- 
piicJ  the  spring  came,  from  fissure*  in  the  carboniferous  limestone, 
ivau  li  wiii  met  with  only  at  this  place,  and  it  is  now  conveyed  by 
j  a  b..k  [leading  parallel  to  the  tunnel  to  a  shaft  29  feet  in  diameter, 
in  v.  lii.j li  are  fixed  pumps  of  adequate  power.  On  another  occasion 
the  u'urks  were  flooded  by  water  which  burst  through  a  hole  in 
the  mtr  bed  at  the  Salmon  Pool.  ThiB  hole,  which  was  in  the 
1  r:i<  &arl  and  had  an  area  of  16  feet  by  10  feet,  was  subsequently 
filVd  with  clay  and  the  works  were  completed  beneath  it.  The 
tunned  u  for  a  double  line  of  railway  and  is  lined  throughout  with 
vitrified  bricks  set  in  Portland  cement  mortar.  A  heading  was 
first  driven  entirely  across  the  river  to  teat  the  ground  and  sob- 
'  i.'-ju<  .ntly  another  heading  at  a  lower  level.  "Breakups"  were 
tn.idt  at  intervals  of  two  to  five  chains  and  the  arching  was  carried 
on  at  .  ach  of  these  points.  All  parts  of  the  excavation  were 
timbered,  aud  the  greatest  amount  excavated  in  any  one  week  was 
6fx)v!  ciibic  yards.  Owing  to  the  inrush  of  wattr  it  was  frequently 
j-^ry  to  completely  roof  the  timbering  with  felt  or  corrugated 
iron  !>•  dure  the  bricklayers  could  commence  the  arching.  The  total 
ii.tDM.uit.  of  water  raised  at  all  the  pumping  stations  is  about 
27, (.'ID, (.00  gallons  in  twenty-four  hours  j  but  tho  total  pumping 
!,«.«  ,-r  provided  is  equal  to  66,000,000  gallons  in  twenty  four  hours. 
The  v.  utilation  is  effected  by  a  fan  of  the  Guibal  pattern,  40  feet 
in  diameter  and  12  feet  wide,  making  forty-three  revolutions  and 
d, ... ..  u 4  47,000  cubic  feat  of  air  per  minute  from  the  tunnel  through 
i.9  1  «.f'.  -it  shaft  at  Sudbrooke  (Monmouth). 

Ay  ii. iter  example  of  subaqueous  tunnelling,  second  only  in  im- 
port iom:  to  the  foregoing,  is  the  Mersey  tunnel,  the  length  of  which 
;  twii'i  the  pumping  shafts  on  each  side  of  the  river  is  1  mile. 
>  :    .i  >  -ch  shaft  a  drainage  heading  was  driven  through  the  red 
Kind -.t  i  ne  with  a  rising  gradient  towards  the  centre  of  the  river. 
This  heading  was  partly  bored  out  by  a  Beaumont  machine  to  a 
iiin.n>..Ur  of  7  feet  4  inches,  and  at  a  rate  attaining  occasionally  65 
lim  ;i!  ytrds  per  week.     All  of  the  tunnel  excavation,  amounting 
to        00  cubic  yards,  was  got  out  by  hand  labour,  since  heavy  blast- 
in;,'  v,  i.  ild  have  shaken  the  rock.   The  minimum  cover  between  the 
!  fa;.,  of  the  arch  and  the  bed  of  the  river  is  30  feet  Pumping 
!  n  .  hut  ry  is  provided  for  27,000,000  gallons  per  day,  which  is 
!  inure  than  double  the  usual  quantity  of  water  ;  and  ample  ventila- 
!  t iuii  .-  secured  by  two  SO-feet  diameter  and  two  40 -feet  diameter 
CIv.-.l-.U  fans.    Messrs  Brunlees  and  Fox  were  the  engineers,  and 
M<  shi  s  Waddell  the  contractors  for  the  works,  which  were  opened 
in  l  sxi,,  about  6  years  after  the  commencement  of  operations. 

1  i  p  sjals  for  the  construction  of  a  tunnel  about  30  miles  in 
h  in tli  to  connect  England  and  France  have  been  brought  forward 
;  ■  ally  from  the  commencement  of  the  19th  century,  but 
u  -.'.hint-:  was  done  until  1881,  when  preliminary  works  of  some  im- 
p-sruir  d  were  commenced  by  Sir  Edward  Watkin  and  the  South- 
K  ist  in  Railway  Company.  At  the  proposed  jioint  oT  crossing  tho 
in  1  part  of  the  channel  is  210  feet,  and,  as  the  beds  on  the 
English  side  and  those  on  the  French  side,  so  far  as  relates  to 
tin."  .  7  chalk  and  chalk  marl,  are  each  225  feet  thick,  it  is  assumed 
that  those  strata  are  continuous  and  that  the  tunnel  would  be 
driven  through  a  water-tight  material.  Shafts  have  been  sunk  near 
Fed  in  one,  and  experimental  headings  have  been  driven  2000  yards 
mid  r  the  sea,  on  the  line  of  the  tunnel  The  heading,  7  feet  in 
in  :,  u-r,  was  cut  by  a  Beaumont  boring  machine,  having  two  arms 
.  itn  st  xl  teeth,  and  driven  by  compressed  air  ;  the  usual  rate  of 
[  :  .  /I      was  15  lineal  yards  per  day. 

A  |  si  rtially  constructed  submucous  tunnel  now  lies  urownea  under 
the  Hudson  river  at  New  York.  An  attempt  was  made  to  drive 
a  '■  i.i*.  le  tunnel  through  the  mud  and  silt  forming  the  river  bed. 
In  I  '  d,  when  about  a  hundred  yards  had  been  completed,  the 
v.  .a  i  hurst  in,  and  twenty  men  were  drowned.  Work  was  sub- 
k>:  in  ntly  resumed  on  the  following  plan  (see  fig.  2).  A  pilot  tunnel, 
<-  ii  i  ng  of  an  iron  tube  of  C  feet  6  inches  in  diameter,  was 
a  h  .:.  d  from  30  to  40  feet  ahead  of  the  main  tunnel,  to  form  a  firm 
.■  ;  t  for  the  iron  plates  of  the  latter  by  means  of  radial  screws. 
<  i  e  ased  air,  pumped  into  the  tunnel  at  a  pressure  of  about  20 
11.  i  :  square  inch,  prevented  the  weight  of  silt  and  water  from 
cm  :,ii:g  the  plating  and  flowing  into  the  tunnel    Tic  excavated 
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lilt  *u  mixed  with  water  and  ejected  by  compressed  air.  Between 
the  ahafta  the  length  of  the  proposed  tunnel  ia  1  mile,  and  about 


Flo.  2. — Hudson  river  tunnel — method  of  work. 


one-eighth  of  the  distance  had  been  accomplished  when  the  workt 
were  stopped  for  financial  reasons, 

i  Small  subaqueous  tunnels  hare  beeu  driven  through  clay  without 
difficulty  under  Lakes  Michigau  and  Erie,  and  elsewhere  in  Amorica. 
In  England  a  beading  waa  driven  nearly  across  the  Thames  in  1807, 
and  eighty  year*  later  two  10  feet  6  inch  lron-liued  tunnels  were 
constructed  under  the  rirer  close  to  the  foundation  of  London 
Bridge  br  Mr  Oreathead,  wfith  the  aid  of  a  simple  annular  shield 
advanced  by  six  hydraulic  presses.  Where  open  gravel  or  water 
has  to  be  tunnelled  through  a  diaphragm  must  be  fitted  to  the 
•hield.  Mallet  proposed  in  1858  to  carry  in  this  way  a  tubnlar 
tunnel  across  the  English  Channel.  Various  plans  have  beeu 
suggested  for  the  removal  of  the  soil  in  advance  of  the  shield.  Mr 
Oreathead  would  effect  it  by  the  circulation  of  a  closed  current  of 
water,  carrying  the  stuff  through  the  shield  from  front  to  back  ; 
and  an  Americau  plan  provides  for  forcing  it  bodily  out  of  the 
way  by  a  plough-shaped  shield,  aided  by  jetr  of  water  at  a  very 
high  pressure. 

TMnnttling  through  Mountain*.— Where  a  great  thicknoss  of  rock 
brerliee  a  tunnel.  It  ia  necessary  to  do  the  work  wholly  from  the 
two  ends,  without  intermediate  shafts.  The  problem  resolve*  itself 
into  devising  the  most  expeditious  nay  of  excavating  and  removing 
the  rock,  and  there  are  none  of  the  uncertainties  and  difficulties 
which  make  subaqueous  tunnelling  of  so  high  an  interest  Ex- 
perience has  led  to  great  advances  in  speed  sud  economy,  as  will 
be  seen  from  the  following  particulars  or  ths  three  tunnels  through 
the  Alps,  the  longest  yet  constructed. 
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Id  1857  the  first  blaat  waa  fired  in  connexion  w  ith  the  Mont 
Cenis  works;  in  1841  machine  drilling  waa  introduced;  and  in 
1871  the  tunnel  waa  opened  for  traffic  With  the  exception  of 
about  800  yards  the  tunnel  is  lined  throughout  with  brick  or  stone. 
Little  interest  now  attaches  to  tho  method  of  tunnelling  adopted 
at  Mont  Cenis,  aa  it  is  in  several  respects  obsolete.  During  the 
first  four  years  of  hand  labour  the  average  progress  waa  not  more 
than  9  inches  per  day  on  each  side  of  the  Alps  ;  but  with  compressed- 
air  rock-drills  the  rate  towards  the  cud  waa  fire  times  greater. 

In  1872  the  St  Cotthard  tunnel  waa  commenced  andin  1881  the 
first  locomotive  ran  through  it  Mechanical  drille  were  nsed  from 
the  commence ineut  Tunnelling  waa  carried  on  by  driving  in 
advance  a  top  heading  about  8  feet  square,  then  enlarging  this 
sideways,  and  finally  ainking  the  excavation  to  iuvort  level  (see 
figs.  8  and  4).  Air  for  working  ths  rock-drills  waa  compressed  to 
•eren  atmospheres  by  turhines  of  about  2000  horse-power.  Six  to 
to  eight  Ferroux  drills,  making  about  180  blows  a  minute,  were 
mounted  on  a  carriage  and  pushed  up  to  ths  point  of  attack.  From 
thirteen  to  eighteeu  holee  were  drilled  by  the  machine  and  iu 
sixteen  attendants  to  depths  of  from  2"  7*  to  4'  8*  in  three  to  five 
hours,  and  the  work  of  charging  with  dynamite,  firing,  and  clearing 
away  waa  then  done  by  twenty -two  men  in  three  to  four  hours. 
Tho  charge  par  hole  averaged  If  lb,  and  after  firing  a  strong  current 


of  compressed  air  was  directed  over  the  face  of  the  excavation. 
Four  sou  of  holes  were  under  favourable  circumstances  drilled  ia 


Flta.  5  sod  I.— Method  Of  excavation  lo  8t  OottUard  tunnel. 

twenty-four  hours,  which  rendered  a  progress  of  18  feet  per  da  v  in 
such  rock  as  gneiss  attainable  in  each  beading. 

The  driving  of  the  Arlberg  tunnel  was  commenced  in  1880  "and 
the  work  was  completed  in  little  more  than  three  years.  The  main 
heading  was  driven  along  the  bottom  of  the  tunnel  and  ahafta  were 
opened  up  25  to  70  yards  apart  from  which  smaller  headings  were 
driven  right  and  left  The  tunnel  waa  enlarged  to  its  full  section 
at  different  points  simultaneously  in  lengths  of  8  yards,  ths  excava- 
tion of  each  occupying  about  twenty  days,  and  the  masonry  14 
dart.  Ferroux  percussion  sir  drills  and  Brandt  rotary  hydraulic 
drills  were  used,  and  the  performance  of  the  latter  was  especially 
satisfactory.  After  each  blast  a  fins  spray  of  water  waa  injected, 
which  assisted  the  rentilstion  materially.  In  the  8t  Cotthard 
tunnel  the  discharge  of  the  air  drills  wss  relied' on  for  ventilation. 
In 'the  Arlberg  tunnel  over  8000  cubic  feet  of  air  per  miuute  wars) 
thrown  in  by  ventilators.  Iu  a  long  tunnel  the  quick  transport  of 
materials  is  of  equal  importance  with  rapid  drilling  and  blasting. 
In  the  Arlberg,  to  keep  pace  with  the  miners,  900  tons  of  excavated 
material  had  to  be  removed,  and  S50  tone  of  masonry  to  be  in- 
troduced, dsily  at  each  end  of  the  tunnel,  which  necessitated  ths 
transit  of  450  wagons.    Thia  traffic  was  carried  on  oier  a  length  of 

miles  on  a  single  track  of  27 -inch  gauge  with  two  sidings.  When 
the  locomotives  ran  into  the  tunnel  tho  fires  were  damped  down, 
and,  as  the  pressure  In  the  boiler  was  fifteen  atmospheres,  the  stored  - 
up  heat  in  the  water  furnished  the  necessary  power.  The  cost  per 
lineal  yard  varied  according  to  the  thickness  of  masonry  lining  and 
the  distance  from  the  mouth  of  the  tunnel  For  the  first  1000 
Tarda  from  the  entrance  the  prices  per  lineal  yard  were  £11,  8a. 
tor  the  lower  heading ;  £7,  12a.  for  the  upper  one  ;  £30  10s.  for 
the  unlined  tunnel ;  £45  for  the  tunnel  with  a  thin  lining  of 
masonry;  and  £124,  5s.  with  a  lining  3  feet  thick  at  the  arch, 
4  feet  at  ths  sides,  and  2  feet  8  inches  st  the  invert 

Long  Tunneli. — The  new  Croton  aqueduct  tunnel  from  Croton 
dam  to  the  reservoir  in  New  York  is  worthy  of  note  both  for  its 
great  length  and  the  rapid  progress  made  with  it  The  distance 
is  334  miles  and  practically  the  w  hole  ia  tnnnellsd  through  rock. 
Shafts  were  sunk  sbout  14  miles  apart  and  heading*  driven  each 
way.  Ingersoll  drills  were  chiefly  used,  and  the  rate  of  advance 
with  the  headings  was  iu  1888  1 J  miles  per  month.  *  Ths  old 
Croton  aqueduct  waa  7  feet  8  inches  wide  by  8  feet  6  inches  high  ; 
the  new  one  U  IS  feet  7  inches  in  width  snd  height 

Tunmlling  in  Totcni. — Where  tunnels  hsre  to  ne  carried  through 
soft  soil  and  in  proximity  to  valuable  buildings  special  precautiona 


FloiT  5  and  8. — Great  Northern  Ran  way  tunnel.    Method  of  tunnel* 

•ling  under  the  Metropolitan  cattle  market,  London. 

hare  to  be  taken  to  avoid  settlement.  Ths  Important  Metropolitan 
tunnels  constructed  by  Sir  John  Fowler  hare  already  been  de- 
scribed under  Railway  (vol.  xx  p.  239).    Another  successful  sx- 
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u>I  >«  of  tuch  work  U  the  tunnel  driven  in  lb£8  by  Mr  Johnson, 
Um  Great  Northern  Company'*  engineer,  under  tho  Metropolitan 
cattle  market.  Where  clear  of  building*  the  tunnel  was  executed 
ia  12-fect  lengths  ineaanred  from  the  tinished  brickwork,  the  ex- 
civ  it  son  extending  anutlier  5  feet.  Tho  lace  of  the  excavation  was 
carried  out  in  four  Motions,  the  first  between  the  head  trees  and 
the  brat  sill  was  formed  with  a  rake  of  1  in  4J,  the  second  and 
third  with  a  rake  of  1  in  0,  and  the  fourth  was  vertical,  the  whole 
bee  being  close  boarded  (see  figs.  6  and  0).  The  arch  and  aide 
•tils  were  eight  rings  and  the  invert  six  ring*  thick.  A  12-feet 
length  was  completed  in  12  to  14  days,  and  the  subsidence  in  the 
pound  was  about  3J  inches.  Under  building*  and  roads  the 
taancl  was  executed  in  6- feet  lengths.  The  crown  barn,  IS  inches 
is  diameter,  alternating  six  and  seven  in  number,  were  built  in  with 
solid  brickwork  in  cement  and  hard  wood  wedging.  The  skeleton 
eenties  for  the  arching  were  supported  by  props  notched  into  tho 
ribs  and  provided  with  wedges  tor  tightening  up.  A  C-fcet  length 
*as  built  in  six  days,  and  the  surface  subsidence,  consequent  upon 
the  impossibility  of  exactly  fitting  the  poling  boards  to  the  clay, 
w«  only  from  1  inch  to  if  inches.  Several  heavy  buildings  were 
tunnelled  under  without  any  structural  damage  anting. 
Where  open  ballast  and  running  sand  heavily  charged  with  water 

are  mot  with  a  tun-  -  

n*I  cannot  be  driven  r7ftl3j^5T 
ou  the  ordinary  sys- 
tcm  without  scri-  ■.  ' 
oasly  endangering 
» ij'jining  buildings. 
To  meet  such  cafes, 
and  also  to  provide 
a  safe  means  of  tun- 
nelling under  dock 


biffins,  canals,  and 
rivers,    the  pneu- 
matic   shield  (seo 
fig.  7)  was  designed 
by   Mr  Benjamin 
Baker.    The  shield 
ia  supported  against 
external  pressure 
W  vertical  girders 
about  6  feet  apart. 
Horizontal  shelves 
of  steel  plates  with 
catting    edftes   are  _ 
spaced  about  4  feet  \ 
apart,  and  the  face  p 
of   the    shield    ia  ' 
closed   by  vertical  ^ 
plates  and  slides ;  . 
the  arrangement  is 
such  that  any  slide  can  be 
being  excavated,  whilst  the 
vents  the  influx  of  wa 
light  clay  is  encountered, 


Fia  7. — Mr  B.  Baker's  pneumatic  sh 


eld  plaU 

to  admit  miners.    When  sufficient  material  has 


opened  to  admit  of  the  ballast  or  sand 
compressed  air  filling  the  tunnel  pro- 
during  the  process.    Where  hard  water- 
lions  of  the  shield  plate*  are  unbolted 
i  been  excavated  the 
shield  ia  advanced  by  hydraulic  pressure  and  the  brick  arching  built 
8*«  Aquksvct  snd  Riilwav;  also  Drinker' ■  TvnncUinj,  Sew  Tork,  1ST8 
(a  most  Important  work);  sad  Proa.  ln§t,  Cir.  Sng.,  art.  "TtuweU."    (H,  B.) 

TUNNY  (Tfiynntts  thynnus),  one  of  the  largest  fishes  of 
the  family  of  Mackerels,  belongs  to  the  genus  of  which  the 
Bon i to  (Th.  ptlamys)  and  the  Albacores  (Th.  albacora,  Th. 
alalonga,  ice.)  are  equally  well-known  members.  From 
the  latter  the  tunny  is  distinguished  by  its  much  shorter 
pectoral  fins,  wbich  reach  backwards  only  to,  or  nearly  to, 
the  end  of  the  first  dorsal  fin.    It  possesses  nine  short  fin- 
lets  behind  tho  dorsal,  and  eight  behind  the  anal  fin.  Its 
colour  is  dark  bluish  above,  and  greyish,  tinged  and  spotted 
with  silvery,  below.    The  tunny  is  a  pelagic  fish,  but 
periodically  approaches  the  shore,  wandering  in  large 
shoals,  at  least  in  tho  Mediterranean,  within  well -ascer- 
tained areas  along  the  coast.    The  causes  by  which  its 
wanderings  are  regulated  in  the  Atlantic  Ocean  are  much 
less  understood ;  it  not  unfrcquently  appears  in  small  com- 
panies or  singly  in  the  English  Channel  and  in  the  German 
Ocean,  probably  in  pursuit  of  the  shoals  of  pilchards  and 
herrings  on  which  it  feeds.    The  regularity  of  its  appear- 
ance on-  certain  parts  of  the  coasts  of  the  Mediterranean 
has  led  to  the  establishment  of  a  systematic  fishery,  which 
ha.s  been  carried  on  from  the  time  of  the  Phoenicians  to 
the  present  day.   Immense  numbers  of  tunnies  were  caught 
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on  the  Spanish  coast  .and  in  the  Sea  of  Marmora,  where, 
however,  this  industry  has  much  declined.  The  Sardinian 
tunnies  wero  considered  to  be  of  superior  excellence.  The 


Tunny  (Thynma  thynntu,. 

greatest  number  is  now  caught  on  the  north  coast  of  Sicily, 
the  fisheries  of  this  island  supplying  meet  of  the  preserv  ed 
tunny  which  is  exported  to  other  parts  of  the  world.  In 
ancient  times  the  fish  were  preserved  in  salt,  and  that 
coming  from  Sardinia,  which  was  specially  esteemed  by  the 
Romans,  was  known  as  SaUamtntum  tardieutn.  At  pre- 
sont  preference  is  given  to  tunny  preserved  in  oil.  Mauy 
of  the  fifthee,  especially  the  smaller  ones,  are  consumed 
fresh.  The  tunny  occurs  also  in  the  South  Pacific ;  but 
several  other  species  seem  to  take  its  place  in  the  Indo- 
Focific  Ocean.  It  is  one  of  the  largest  fishes,  attaining 
to  a  length  of  ton  feet  and  to  a  weight  of  more  than  a 
thousand  pounds. 

On  the  tunny  fisheries  of  ancient  ajid  modern  times,  see  Cuvier 
and  Valenciennes,  Htit.  Nat.  dtt  Poitxmt  (vol.  viii.  pp.  71-92). 

TUNSTALL,  a  market  town  of  Staffordshire,  England, 
is  situated  on  a  branch  line  of  the  London  and  North- 
western Railway  and  on  the  Trent  and  Mersey  Canal, 
4  miles  north-west  of  Stoke  and  168  north-west  of  London. 
Among  the  public  buildings  are  the  market  (18  58),  town 
hall  (1884),  old  court-house  (now  used  as  a  free  library 
and  reading  room),  and  board  schools  (1880).  The  chief 
manufactures  are  those  peculiar  to  the  Potteri<»  district ; 
there  are  also  large  iron-works  (coal  and  iron  being  obtained 
in  the  neighbourhood),  and  brick  and  tile  works.  The 
town  is  chiefly  the  growth  of  the  19th  century,  and  in 
1811  numbered  only  1677  inhabitants.  In  1885  it  was 
included  for  parliamentary  purposes  in  the  borough  of 
Newcastlo-under-Lyme.  It  is  governed  by  a  local  board 
of  twenty -four  members.  The  population  of  the  urban 
sanitary  district  (area  690  acres)  was  13,540  in  1871,  and 
14,244  in  1881. 

TURANIAN.  This  word  means  etymologically  no 
more  than  "  not  Iranian,"  and  in  this  sense  the  word  Turan 
was  used  by  Sasanian  monarchs  to  cover  those  parts  of  their 
realm  that  did  not  belong  to  Iran.  Tho  application  of  the 
word  to  denote  the  Ural-Altaic  family  of  languages  is 
extremely  unfortunate  and  seems  to  be  falling  out  of  use. 
See  Philology,  vol.  xviii.  p.  779. 

TURBINE.    See  Hydromechanics,  vol.  xiL  p.  524. 

TURBOT,1  the  largest  and  best  known  of  a  genus  of 
flat  fishes,  Bhombvs,  which  bears  tho  appropriate  systematic 
name  of  Rh.  maximvt.  The  turbot  has  great  width  of 
body,  and  is  scaleless,  but  is  covered  with  conical  bony 
tubercles.  The  eyea  are  on  tfie  left  side  of  the  body,  the 
lower  being  slightly  in  advance  of  the  upper ;  the  mouth 
is  large  and  armed  with  teeth  of  uniformly  minute  sue. 
The  turbot  is  found  all  round  the  coasts  of  Europe  (except 
in  the  extreme  north),  preferring  a  flat  sandy  bottom  with 
from  10  to  50  fathoms  of  water.  The  broad  banks  off  the 
Dutch  coast  are  a  favourite  resort.  It  is  a  voracious  fish, 
and  feeds  on  other  fish,  crustaceans,  and  mollusks.  It 

1  The  word  "  turbot "  is  of  great  antiquity,  perhaps  of  Celtic  origin  ; 
It  I*  preserved  In  French  in  the  same  form  aa  in  English,  and  la  com- 
posed of  two  words,  of  wbich  the  second  la  identical  who  tb*e  "but " 
in  nolibut  and  with  the  German  ''Butte,"  which  algnlfles  flat  ftsb> 
The  German  name  for  the  turbot  is  "  RUInbutta." 
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seems  to  constantly  change  its  abode,  wandering  northward 
daring  the  summer,  and  going  into  deeper  water  in  the 
cold  season.  Some  thirty  years  ago  it  Was  estimated  that 
the  Dutch  supplied  turbot  to  the  London  market  to  the 
value  of  £80,000  a  year.  At  present  (1887)  the  value  of 
turbot  annually  sold  in  London  cannot  be  ascertained; 
but  it  must  bo  several  times  that  amount,  and  is  principally 
earned  by  English  line-fishermen  and  trawlers.  Although 
the  turbot  abounds  off  the  west  coast  of  Ireland,  the 
fishing  is  not  carried  on  with  the  same  energy  and  success 
as  in  the  English  Channel  and  German  Ocean.  Tho  turbot 
is  also  common,  though  not  abundant,  in  the  Mediterranean, 
and  is  replaced  in  the  Black  Sea  by  an  allied  species  with 
much  larger  bony  tubercles  (Rh.  nutoticw).  Both  Bpecies 
grow  to  a  large  size,  being  usually  sold  at  from  5  to  10  lb ; 
but  the  common  turbot  is  stated  to  attain  to  a  weight  of  30 
lb.  Both  from  its  size  and  the  excellent  flavour  of  its  flesh 
it  ranks  next  after  the  codfish  among  British  sea-fishes. 

TURENNE,  Hkxbi  pb  la  Tode  d'  Aottekoxb,  Vicomte 
de  (1611-1675),  a  famous  French  general  of  the  17th 
century,  was  the  second  son  of  Henri,  Due  de  Bouillon,  by 
Elizabeth,  daughter  of  William  L,  prince  of  Orange,  and 
was  born  at  Sedan  on  11th  September  1611.  He  was 
carefully  educated  in  the  strictest  doctrines  of  tho  Reformed 
religion,  and  at  the  age  of  thirteen  was  sent  to  learn  war 
from  his  uncles  Maurice  and  Henry  of  Nassau  in  the 
campaigns  of  these  princes  against  the  Spaniards.  In 


1626  he  received  a  commission  as 


>tain  of  u 


fantry 


in  the  service  of  Holland,  and  by  1630  had  shown  such 
military  capacity  that  Richelieu  invited  him  back  to  France 
and  appointed  him  colonel  of  a  regiment.  He  was  present 
at  the  relief  of  Casale,  and  on  21st  Juno  1635  was  made 
a  marechal  de  camp  for  his  services  at  the  siego  of  La  Motto 
in  Lorraine  under  De  la  Force.  In  that  year  he  took  com- 
mand of  a  division  in  the  army  under  Cardinal  La  Valette 
in  the  defonce  of  Mainz,  and,  when  the  cardinal's  array 
had  to  fall  bock  on  Metz  from  want  of  provisions,  Turenno 
commanded  the  rear -guard,  covering  the  retreat  with 
admirable  skill.  In  1636  he  was  present  under  La  Valette 
at  the  siege  of  Saverno,  where  he  was  wounded,  and  in  the 
campaign  in  Frahche  Comte;  in  1637  ho  served  under 
tho  same  commander  in  Flanders,  took  Landrecics,  and 
drove  back  the  cardinal  infant  from  Maubeuge.  In  1638 
he  served  under  Bernhard  of  Saxe-Weiraar  at  the  siege  of 
Breisach,  and  in  the  following  year  was  transferred  to  the 
amy  of  D'Harcourt  in  Italy.  It  was  at  this  epoch  that 
he  established  his  fame  as  a  general.  In  November  1639 
he  covered  the  retreat  of  the  army,  and  fought  a  famous 
engagement,  known  as  the  battle  of  the  "route  de  Quicrs" ; 
in  1640  he  saved  Casale,  and  insisted  upon  not  abandoning 
the  siege  of  Turin,  which  town  surrendered  on  2 1th  Sep- 
tember; in  1641  he  took  Coni,  Ceva,  and  Mondovi ;  and 
on  Uth  March  1642  he  was  promoted  to  tho  rank  of 
lieutenant-general.  After  he  had  served  for  a  short  time 
in  RoussUlon,  he  was  appointed  by  Richelieu  in  1643  to 
the  command  of  the  army  in  Italy,  under  Thomas  of 
Savoy,  although  his  brother,  the  Due  de  Bouillon,  had  just 
before  been  arrested  as  an  accomplice  in  the  conspiracy  of 
Cinq  Mars.  Mazarin  did  not  exhibit  quite  so  much  confi- 
dence iu  Turenne,  and  in  December  1643  removed  him 
from  Italy,  sending  him  to  collect  the  remains  of  Bernhard 
of  Saxe-Weimar's  array  and  form  them  once  more  into  an 
organized  force ;  but  he  softened  the  transference  by  creat- 
ing Turenne  a  marshal  of  France  on  16th  May  1644. 

Turenne's  four  campaigns  in  Germany,  which  largely 
contributed  to  the  peace  of  Westphalia,  have  always  been 
regarded  as  models  in  the  art  of  war.  In  June  1644  he 
crossed  the  Rhine  at  Breisach,  and  was  marching  against 
the  Comte  de  Mercy,  the  Imperialist  general,  who  was  at 
Jfreiburg,  when  ho  was  superseded  by  the  Due  d'Enghien, 


better  known  by  his  later  title  of  the  Prince  de  Coudo\ 
D'Enghien,  after  fighting  the  three  days'  battle  of  Freiburg, 
left  the  army  again  to  Turenne,  who  took  Philippsburg  and 
Mainz,  and  then  went  into  winter  quarters.  In  May  1645 
Turenne  was  surprised  by  Mercy  at  Marienthal  and  de- 
feated; but  he  skilfully  concentrated  the  remains  of  his 
army  and  retreated  into  Hesse,  where  he  was  soon  joined 
by  D'Enghien.  The  two  marshals,  having  reorganized  their 
army,  marched  against  Mercy  and  totally  defeated  him  at 
Nordlingen  on  3d  August  1645,  when  Mercy  was  killed. 
D'Enghien  again  left  the  army  to  Turenne,  who  in  con- 
junction with  the  Swedish  army  under  Wrangel  overran 
Franconia  and  Swabia,  taking  all  the  fortresses  there  in 
1646.  In  1647  ho  conducted  a  still  more  masterly  cam- 
paign, and  after  beating  the  Bavarians  and  Imperialists  iu 
two  engagement^  he  and  the  Swedes  occupied  Bavaria, 
and  drove  the  old  duke  out  of  his  dominions. 

Whon  the  troubles  of  the  Fronde  (see  Fbajtce,  vol.  ix. 
p.  572,  and  Mazakix)  broke  out,  Turenne,  who  was  in  com- 
mand of  the  veteran  troops  of  Bernhard  of  Saxe- Weimar 
in  Alsace,  hesitated  which  side  to  take,  till  tho  Duchcsao 
do  Longctevtu.k  (7.".),  with  whom  ho  fell  violently  in  love, 
persuaded  him  to  side  with  the  parlement  But  his  troops 
refused  to  follow  him,  and  he  had  to  fly  with  her  to 
Flanders.  Ho  there  took  a  command  in  the  Spanish  army 
under  Don  Estevan  O Dinar,  and,  when  trying  to  raise  the 
f>iego  of  Rethel,  was  utterly  defeated  by  Du  Plessis-Praslin. 
But  in  1652  he  defeated  Condd  at  Qien,  and  nearly  an- 
nihilated his  army  in  the  battle  of  tho  Faubourg  St. 
Antoine.  When  the  troubles  of  the  Fronde  were  over, 
Turenne  marched  upon  the  frontier,  and  in  Beveral  cam- 
paigns defeated  the  Spaniards  over  and  over  again,  by  these 
victories  paving  the  -way  for  tho  peace  of  the  Pyrenees 
(1659),  the  natural  complement  of  the  peace  of  West- 
phalia. In  these  campaigns  he  had  once  more  to  fight 
against  Conde,  general  in-chief  of  the  armies  of  Spain,  and 
in  1054  he  showed  his  superiority  by  raising  the  siege  cf 
Arras  and  driving  tho  Spaniards  from  their  lines.  In 
1656  Conde,  assisted  by  Don  John  of  Austria,  won  an 
exactly  similar  victory  and  relieved  Valenciennes,  which 
Turenno  was  besieging.  The  prolonged  contest  between 
the  two  was  decided  in  1658  by  Turenne's  victory  of  tho 
Dunes,  in  which  Cromwell's  contingent  of  6000  soldiers 
took  part. 

Louis  XIV.  now  began  to  rule  in  reality,  and  ono  of  his 
first  acts  was  to  create  Turenne  in  1660  marshal-general 
of  the  armies  of  France.  Seven  years  later  Turenne 
occupied  French  Flanders  and  took  all  the  fortresses  in 
that  province,  though  the  king  was  nominally  in  com- 
mand of  the  army, — an  exploit  equalled  in  the  following 
year  by  Conde's  rapid  occupation  of  Franche  Comte. 
It  was  in  166S  that  Turenne  made  his  notorious"  change 
of  faith.  Born  of  Calvinist  parents  and  educated  a 
Protestant,  he  had  in  compliance  with  the  tenets  of  his 
religion  refused  to  marry  one  of  Richelieu's  nieces  in  1639, 
and  had  eventually  married  a  daughter  of  the  Protestant 
Marsha!  de  la  Force.  But  it  can  hardly  be  believed  that 
ho  was  converted  at  the  age  of  fifty-seven  from  religious 
convictions.  In  1672  the  second  great  European  war 
broke  out,  brought  about  by  the  ambition  of  Louis  XIV. 
Turenno  onoe  more  took  command  of  the  army,  which  the 
king  accompanied,  and  speedily  occupied  tho  greater  part 
of  Holland,  which,  however,  they  were  forced  to  evacuate 
owing  to  tho  Dutch  cutting  their  dykes.  In  the  following 
year  Turenno  marched  into  Westphalia  to  oppose  tho 
imperialist  forces,  and,  though  his  army  was  small  com- 
pared to  that  of  Montecuculi,  the  imperialist  general,  he 
managed  to  make  head  against  both  him  and  the  elector 
of  Brandenbnrg.  In  1673  he  was  compelled  to  act  on  the 
defensive ;  but  in  1674  in  spite  of      inferiority  of  numbox* 
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he  boldly  resumed  tbc  aggressive.  Crossing  the  Rhine  at 
Philippsburg  in  Jnne,  and  marching  rapidly  to  Sinsheim, 
he  defeated  the  imperialist  general  Caprara  and  the  duke 
of  Lorraine.  He  then  retired  for  a  time,  but  in  December 
of  the  same  year  he  made  a  sudden  rush  into  the  enemy's 
winter  quarters  and  utterly  routed  the  elector  of  Branden- 
burg, who  was  then  general  of  the  imperialists,  at  Colmar. 
Between  the  battle  of  Sinsheim  and  tho  dash  at  Colmar, 
Turenne,'  under  orders  from  Louvois,  committed  the  acts 
which  are  the  greatest  blot  upon  his  fame  by  devastat- 
ing the  Palatinate.  After  the  rout  of  Colmar,  and  tho 
defeat  of  Turkheim  which  followed  it,  he  laid  waste  the 
greater  part  of  Alsace,  as  a  defensive  measure  against 
another  advance  of  the  imperialists.  He  then  advanced 
into  the  heart  of  Germany,  and  again  met  Montecuculi, 
who  had  succeeded  the  elector  of  Brandenburg  as  general- 
in-chief.  The  two  generals  manoeuvred  for  four  months  in 
much  the  same  way  as  Wellington  and  Marmont  marched 
and  counter-marched  before  the  battle  of  Salamanca ;  at 
last,  on  27th  July  1G75,  their  field  of  battle  was  chosen, 
and,  as  Turenne  was  directing  the  position  of  a  battery,  he 
was  struck  by  a  cannon  ball  and  killed  on  the  spot.  The 
news  of  his  death  was  received  with  universal  sorrow; 
Flechier,  Mascaron,  Saint-Evremond,  and  Lamoignon  wrote 
tloget  of  him ;  and  Madame  do  Scvjgn6  describes  the 
consternation  caused  by  his  sudden  loss.  His  body  was 
taken  to  St-Denis,  and  buried  with  tbe  kings  of  France. 
Even  the  extreme  revolutionists  of  1793  respected  it,  and, 
when  tho  bones  of  tho  sovereigns  were  thrown  to  the 
winds,  the  remains  of  Turenne  were  preserved  at  tho 
museum  of  natural  history  until  23rd  September  1800, 
when  they  were  removed  by  order  of  Bonaparte  to  the 
church  of  the  Invalides  at  Paris,  where  they  still  rest. 

Turenne**  fame  rests  on  his  military  achievements  ;  as  a  man  bo 
was  not  more  distinguished  for  his  virtues  than  tho  duke  of  Marl- 
borough, whom  in  mnnv  respects  he  resembled.  He  had  indeed 
tho  calmness  of  all  philosophic,  co'.d-mindcd  temperaments,  but 
few  other  praiseworthy  qualities.  As  a  politician  ho  holds  no  high 
place.  (H.  M.  S.) 

TURGAI,  a  Russian  province  in  Central  Asia,  formerly 
a  part  of  the  Kirghiz  steppe,  and  now  embodied  in  the 
governor-generalship  of  the  Steppes,  is  bounded  by  Uralsk 
and  Orenburg  on  the  TV.  and  N.,  by  Akmolinsk  on  tho 
E.,  and  by  Syr-Daria  and  the  Sea  of  Aral  on  the  S.  This 
extensive  and  irregularly-shaped  territory,  which  has  an 
area  (176,800  square  miles)  as  large  as  that  of  Caucasia 
and  Transcaucasia  taken  together,  belongs  to  the  Aral- 
Caspian  depression.  It  has,  however,  tho  Mugojar  Hills 
on  its  western  border  and  includes  a  part  of  the  southern 
Urals ;  and  from  Akmolinsk  it  is  separated  by  a  range  of 
hills  which  runs  between  the  two  chief  rivers  of  the 
Kirghiz  steppe— tho  Turgai  and  the  Sary-su.  In  the  north 
it  includes  the  low  belt  of  undulating  land  which  stretches 
from  tho  Mugojar  Hills  towards  the  north-cast  and  sepa- 
rates the  rivers  belonging  to  the  Aral  basin  from  those 
which  flow  towards  tho  Arctic  Ocean,  and  beyond  this 
range  it  embraces  the  upper  Tobof.  Tho  remainder  is 
steppe  land,  sloping  gently  towards  tho  Sea  of  Aral.  The 
Mugojar  Hills  consist  of  an  undulating  plateau  nearly 
1000  feet  in  height,  built  up  of  Permian  and  Cretaceous 
deposits,  and  deeply  grooved  by  rivers.  They  are  not  the 
independent  chain  which  our  maps  make  them  out  to  bo 1 : 
they  merely  continue  the  Urals  towards  the  Bouth,  and  are 
connected  with  the  Vst  Urt  plateau  by  a  range  of  hills 
which  was  formerly  an  island  of  the  Aral -Caspian  Sea. 
Their  northern  extremity  joins  the  undulating  plateau 
(-100  to  600  feet),  built  up  of  sandstones  and  marls,  which 
separates  the  tributaries  of  the  Tobot  from  those  of  tho 
Ural,  and  falls  by  a  rango  of  steep  crags — probably  an  old 
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shore-line  of  the  Aral  basin — towards  the  steppes.  The 
steppe  land  of  Turgai  is  only  some  300  feet  above  the 
sea-level,  and  is  dotted  with  lakes,  of  which  the  Tchotgar- 
denghiz,  which  receives  the  Turgai  and  its  tributary  the 
Irghiz,  is  the  largest.  The  Turgai  was,  at  a  recent  epoch, 
a  large  river  flowing  into  the  Sea  of  Aral  and  receiving  an 
extensive  system  of  tributaries,  which  aro  now  lost  in  the 
sands  before  joining  it.  Remains  of  aquatic  plants  buried  in 
the  soil  of  the  steppe,  and  shells  of  My  til  us  and  Cardium, 
both  still  found  in  the  Sea  of  Aral,  show  that  during  the 
Glacial  period  this  region  was  covered  by  the  waters  of 
the  Aral-Caspian  Sea. 

The  climate  of  Turgai  is  exceedingly  dry  and  continental.  Orsk, 
a  town  of  Orenburg,  on  its  north -western  border,  has  a  January 
as  cold  as  that  of  the  west  coast  of  Nova  Zembla  (  -  4°  Fahr.),  while 
in  July  it  is  as  hot  as  July  in  Morocco  (73*) ;  the  corresponding 
figur  es  for  Irghiz,  in  tho  centre  of  the  province,  are  7"  and  77". 
At  Irghiz  and  Orsk  the  annual  rainfall  is  somewhat  under  10  and 
12  inches  respectively  (3  inches  in  summer).  Tho  west  winds 
are  desiccated  before  they  reach  tho  Turgai  steppes,  and  the  north- 
east winds,  which  in  winter  bring  cold,  dry  snows  from  Siberia, 
raise  in  summer  formidable  clouds  of  sand.  A  climate  so  dry  is  of 
course  incompatible  with  a  vigorous  forest  growth.  There  is  some 
timber  on  the  southern  Urals,  the  Mugojar  Hills,  and  tho  water- 
parting  of  the  Tobot ;  elsewhere  trees  are  rare,— only  shrubs,  such 
as  the  wild  cherry  {Census  Chammctrasvs)  and  the  dwarf  almond 
{Amygdalusnana)  growing  on  the  hilly  slopes,  while  the  rich  black- 
earth  soil  of  the  steppe  is  chiefly  covered  with  feather  grass  (Stipa 
pennaia),  the  well-known  ornament  of  the  aouth  Russian  steppes. 
In  spring  the  grass  vegetation  is  luxuriant,  and  geese  and  cranes 
are  attracted  in  vast  numbers  by  the  fields  of  the  Kirghiz  from 
the  depth  of  the  steppe.  The  jerboa  (Dipus  jaculus)  and  the  mar- 
mot {Spermophilus  ru/tscens)  arc  characteristic  of  the  fauna  of  tho 
region  ;  another  species  of  ~iarmot  (Arctomys  bobac)  and  the  Canis 
cortac  are  common  ;  and  the  uiga  antelope  of  Central  Asia  is  occa- 
sionally met  with.  Further  south  the  black  earth  disappears  and 
with  it  the  feather  grass,  its  place  being  taken  by  its  congener,  Stipa 
eapiiUtta.  Trees  disappear,  and  among  the  bushes  along  the  banks 
of  the  riven  willows  and  tho  pscudo-acaria  or  Siberian  pea  tree 
(Caragana  microphyla)  aro  most  prevalent.  In  the  middle  parts 
of  the  province  the  clayey  soil  is  completely  clothed  with  wei  m- 
wood  (Artemisia  fragrans  and  A.  monogyna),  with  a  few  grauy 
plants  on  tbe  banks  of  the  rivers  and  lakes  (Lasiagrostis  rpUndnis, 
Alkagi  cawelorum  and  A.  kirghiujrum,  Qbiont  portulacoida,  Hah- 
modendrum  argtKttum) ;  while  large  areas  consist  of  shifting  sands, 
salt  clays  clothed  with  a  rich  carpv .  of  various  Salsclaeem,  and 
dried  beds  of  old  lakes.  Such  lakes  as  still  exist,  notwithstanding 
the  rapid  desiccation  now  going  on,  aro  surrounded  by  rush  thickets, 
— the  retreat  of  wild  boars.  Turgai  is  thus  tho  borderland  between 
the  flora  of  Europe  and  that  of  Central  Asia. 

In  1882  tho  population  of  Turgai  was  estimated  at  323,110,  all 
nomad  Kirghiz,  with  tho  exception  of  some  3600,  who  are  settled 
in  four  villages  officially  described  as  towns.  Agriculture  is  in  its 
earliest  stage  of  development ;  but  some  100,000  quarters  of  corn 
are  raised  in  the  scutb-west  by  the  Kirghiz,  who  sell  some  of  it  in 
Orenburg.  Cattle-breeding  is  the  chief  occujtation,  and  within 
the  province  there  are  some  800,000  horns,  335,000  cattle,  about 
200,000  camels,  and  more  than  two  million  sheep.  But  the  want 
of  fodder  in  spring  occasions  violent  murrains,  which  sometimes 
result  in  actual  famine  among  the  Kirghiz.  Endeavours  have 
recently  hern  made  to  induce  tho  people  to  ninko  communal  storua 
of  hay,  but  the  300,000  cwts.  yearlv  collected  in  this  way  arc  in- 
sufficient. Tbe  Kirghiz  of  the  nouthern  part*  go  in  winter  to  tho 
better  sheltered  parts  of  Syr-Daria,  while  in  tho  summer  some 
30,000  kibitkas  (fait  tents)  ot  riomuds  come  from  the  neighbouring! 
provinces  to  graze,  their  cattle  on  tho  grassy  steppes  of  Turgai. 
Some  30,000  cwts.  of  salt  are  annually  got  from  the  lakes.  The 
four  settlements  of  the  provinco  arc  Turgai,  chief  town  and  seat  of 
the  provincial  administration,  with  less  than  400  inhabitants,  and 
the  "district  towns"  of  Irghiz  (020),  Ak-tubo  (400),  and  Kara- 
butak  (800),  the  last  two  being  more  or  less  fortified.  Several 
merchants  in  these  carry  on  trade  with  the  Kirghis,  exchanging 
manufactured  goods  for  wool  and  skins,  which  are  sent  to  the 
frontier  settlement*  of  Orenburg.  There  is  a  brisk  caravan  traffic 
through  Turgai. 

TURGOT.  Awjfai  RoBEitr  Jacques  TujtGOiy  Mabquis 
DM  l'Aulnk  (1727-1781),  French  statesman  and  economist, 
was  born  at  Paris,  10th  May  1727.  He  was  the  third  son 
of  Michel  Etienne  Turgot  and  of  Madeleine  Franchise 
Martirieau.  His  family,  which  was  ancient  and  noble,  is 
said  to  havo  been  originally  Scottish,  but  bad  long  bien 
settled  in  Normandy.    His  ancestors  Varly  abandoned  the 
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sword  for  tho  robe.  Both  his  father  and  grandfather  had 
been  in  the  civil  service  of  the  state :  his  father  was 
Mprev6t  dea  marchands"  at  Paris,  and  won  a  high  reputa- 
tion as  a  magistrate  and  administrator.  Turgot  in  his 
childhood  was  timid,  and  showed  in  company  an  absent 
and  embarrassed  air,  from  which  he  never  afterwards 
entirely  freed  himself,  and  which  in  later  life  was  some- 
times unjustly  attributed  to  hauteur.  His  mother,  through 
excessive  or  injudicious  efforts  to  correct  these  fault),  ap- 
pears to  have  aggravated  them.  He  obtained  his  early 
education  at  the  College  Louis -le- Grand,  and  was  after- 
wards a  student  of  the  College  du  Plesaia.  Ho  then  entered 
the  seminary  of  St  Sulpice,  and  thence  passed  to  the  Sor- 
bonne  with  tho  view  of  taking  his  licence  in  theology. 
But  he  decided  finally  in  1751  not  to  follow  the  ecclesi- 
astical profession.  HU  opinions  were  inconsistent  with 
that  calling,  and  he  said  "  he  could  not  consent  to  wear  a 
mask  all  his  life."  He  showed  at  this  time  an  enthusiastic 
lovo  of  literature  and  powers  of  memory  which  are  de- 
scribed as  "  prodigious,*  as  well  as  a  penetrating  intellect 
and  a  sound  judgment  We  have  the  testimony  of  the 
Abbe  Morellet  who  was  then  his  intimate  acquaintance  and 
constant  companion,  to  the  singular  puritjr,  the  simplicity, 
modesty,  and  frank  gaiety  which  characterized  him. 

As  prior  of  the  Sorbonne  (an  honorary  office  conferred 
annually  on  some  distinguished  student)  he  wrote  and 
delivered  publicly  in  1750  two  remarkable  pieces, — one 
On  the  Benefits  which  the  Christian  Religion  hat  conferred 
on  Mankind,  the  other  On  the  Historical  Progress  of  the 
Human  Mind.  Having  chosen  the  law  as  his  profession, 
he  wai  appointed  in  1752  "consoiller  substitut  du  pro- 
cureur  general,"  and  afterwards  "  conseiller  au  parlement." 
The  controversy  arising  from  the  refusal  of  the  sacraments 
to  the  Jansenists  by  the  archbishop  of  Paris  being  then 
agitated  between  the  parlement  and  the  clergy,  Turgot 
wrote  (1753)  Ltttert  to  a  Vicar-General  on  Toleration  and 
a  pamphlet  entitled  Le  Conciliaieur,  in  favour  of  religious 
liberty  and  against  the  interference  of  tho  temporal  power 
in  theological  disputes.  In  1753  he  became  "maftre  des 
requites."  He  discharged  his  professional  duties  with 
scrupulous  purity  and  conscientious  industry.  He  con- 
tinued at  the  same  time  his  studies  in  ancient  and  modern 
literature  (including  English  and  German),  mathematics, 
astronomy,  chemistry,  and  natural  history,  and  frequented 
the  salons  of  Madame  do  Graffigny  (authoress  of  Let  Lttlret 
Peruviennet),  Madame  Geoffrin,  and  Madame  du  Deffand. 
Whilst  he  enjoyed  the  acquaintance  and  society  of  D'Alcm- 
bert,  Baron  d'Holbach,  Raynal,  Marmontel,  Morellet, 
Galiani,  Helveiius,  and  other  notabilities  of  the  time,  he 
maintained  his  intellectual  independence  and  refused  to 
connect  himself  with  any  party  or  political  group.  About 
this  time  he  also  entered  into  relations  with  Quesnay  and 
Gournay — the  principal  members  of  the  physiocrats.  He 
was  attracted  to  them  by  the  similarity  of  their  sentiments 
on  social  questions  and  their  opinions  on  economic  policy 
to  those  which  he  himself  entertained.  Turgot  accompanied 
Gournay  in  1755  and  1756  in  hia  official  tours  of  inspec- 
tion as  intendant  of  commerce,  and  on  Gournay's  death  in 
1759  ho  wrote  his  JZloge.  He  then  made  a  short  visit  to 
eastern  France  and  a  part  of  Switzerland.  When  he  arrived 
at  Geneva  he  went  to  see  Voltaire  at  Les  Devices,  and 
formed  with  him  what  proved  to  be  a  lasting  friendship. 
He  contributed  about  this  period  several  articles  to  the 
Encgclopcdie.  In  1761  the  controller-general  Bertin  ap- 
pointed him  intendant  of  the  gineraliti  of  Limoges.  In 
that  district  the  mass  of  the  people  were  sunk  in  poverty 
and  barbarism ;  the  corveea  for  the  construction  of  roads 
and  the  transport  of  military  equipages  were  oppressive ; 
the  country  was  depopulated  by  the  requisitions  for  the 
the  taxation  was  excessive  and  unfairly  distri- 


buted ;  the  state  of  the  roods  was  wretched ;  ana  tne 
general  condition  of  agriculture  was  deplorable.  Turgot's 
administration  of  the  district  lasted  for  thirteen  years,  and 
was  marked  by  a  steady  pursuit  of  the  public  good,  and  a 
firm  resistance  to  inertia,  prejudice,  and  corruption.  In 
particular  he  strongly  maintained  the  cause  of  the  in- 
dustrious poor,  and  insisted  on  a  more  equitable  assess- 
ment of  the  public  charges  which  pressed  unduly  upon 
them.  With  nobly  disinterested  spirit  he  refused  to  be 
transferred  to  other  generalUit  in  which  the  salary  was 
higher  and  the  administration  easier.  Rising  above  the 
com  mon  prejudices  of  the  philotophet,  he  sought  the  co- 
operation of  the  clergy,  both  to  inform  him  of  everything 
relating  to  the  circumstances  of  the  people  which  it  was 
desirable  for  him  to  know,  and  to  explain  to  their  flocks 
the  nature  and  objects  of  the  measures  he  proposed  to  put 
in  operation ;  and  ho  acknowledges  that  he  found  in  them 
earnest  and  active  auxiliaries.  But  he  was  not  seconded 
as  he  ought  to  have  been  by  the  central  Government,  and 
had  often  to  remonstrate  with  the  Abbe'  Terray,  minister 
of  finance.  During  the  scarcity  of  1770  and  1771,  which 
was  particularly  severe  in  Limousin,  he  devoted  himself 
with  untiring  assiduity  to  the  relief.of  tho  distressed,  and, 
when  he  had  exhausted  such  public  futds  as  were  avail- 
able, incurred  for  the  same  object  a  personal  debt  of  more 
than  20,000  lirrcs.  Shortly  after  the  accession  of  Louis 
XVI.  Turgot  was  appointed  by  Maurepas  (19th  July  1774) 
minister  of  marine,  and  in  that  capacity  began  at  once  to 
initiate  important  reforms  and  to  conceive  far-reaching 
projects.  But  he  filled  the  post  only  for  five  weeks,  being 
then  (21st  August)  promoted  to  the  ministry  of  finance. 
In  his  new  office  he  addressed  to  the  young  king  a  declara- 
tion of  tho  principles  by  which  ho  intended  to  bo  guided : 
"  No  bankruptcy,  no  increase  of  taxation,  and  no  borrow- 
ing." Economy  and  wise  management  were  to  be  his  only 
resources.  Fearing  tho  opposition  he  must  encounter,  be 
appealed  to  Louis  to  support  him.  By  a  decree  of  the 
13th  September  1774,  ho  re-established  free  trade  in  grain 
within  the  kingdom,  which  had  been  suspended  by  Terray, 
and  authorized  the  importation  of  supplies  from  abroad ; 
the  traffic  in  other  alimentary  substances  was  also  relieved 
of  many  impediment*,  and  various  monopolies  and  exclu- 
sive privileges  were  abolished;  the  octroi  taxation  was 
reformed,  public  works  promoted,  and  improvements  in 
agriculture  encouraged.  Some  of  these  measures  were 
made  the  pretext  for  disturbances,  known  as  la  guerre  de* 
farinet,  which  Turgot  always  suspected  the  Prince  de  Conti 
of  having  fomented.  The  riots  had  to  be  suppressed  by 
armed  force,  and  the  energetic  action  of  tho  minister 
against  them  was  made  a  ground  of  attack  by  his  enemies. 
The  ]>arleraent  had  been  weakly  recalled  by  Louis  from 
the  exile  to  which  in  the  preceding  reign  Maupeou  had 
condemned  it  It  now  constituted  itself  the  organ  of  the 
resistance  of  menaced  interests  to  the  measures  of  Turgot 
who  would  gladly  have  abolished  it  providing  in  its  place 
better  political  securities  and  courts  of  justice  on  a  new 
plan.  In  January  1 776  he  presented  to  the  king  a  memoir 
proposing,  amongst  other  things,  the  abolition  of  the  corvee, 
to  be  replaced  by  a  territorial  tax,  from  which  the  privileged 
classes  were  not  to  be  exempt  and  the  suppression  of  tho 
jurandet  (exclusive  trade  corporations).  The  edicts  for 
these  purposes  were  submitted  to  Miromesnil,  keeper  of 
the  seals,  a  secret  enemy  of  Turgot  who,  spurred  on  by 
Maurepas,  wrote  a  memoir  against  them,  and  opposed  them 
in  the  king's  council  The  courtiers,  the  nobility,  the 
clergy,  and  tho  leading  members  of  tho  industrial  corpora- 
tions now  combined  against  the  minister,  and  were  joined 
by  a  large  part  of  the  common  people,  who  did  not  under- 
stand his  policy.  The  Count  de  Provence,  afterwards  Louis 
XVIII.,  wrote  a  pamphlet  entitled  The  Dream  of  M.  de 
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MawtjMt>  against  Tnrgot.  The  porlement  refused  to 
register  tho  decree*;  but  tho  king  held  a  IU  de  justice,  which 
Voltaire  proposed  to  call  a  lit  de  bienfaitauce,  and  compelled 
the  registration.  This  forced  submission  only  aggravated 
the  rancour  of  Turgot's  enemies,  and  the  king  had  not  the 
firmness  to  sustain  hid  minuter  against  the  coalition.  A 
vile  conspiracy  having  poisoned  Louis's  mind  against  him, 
be  addressed  to  the  king  an  eloquent  letter  in  which  he 
uointed  out  the  prave  peril*  impending  over  the  throne 
and  the  state,  and  warned  Lonis  that  princes  who  are 
templed  to  give  themselves  np  to  the  direction  of  courtiers 
fliould  remember  the  fate  of  Charles  L  The  minister 
received  his  dismissal  on  the  12th  of  May  1776.  He  had 
been  in  office  only  twenty  months,  of  which  he  had  lost  six 
in  repressing  sedition,  and  for  seven  more  had  been  con- 
fined to  his  bed  by  the  gout ;  but  he  had  done  during  his 
tenure  an  extraordinary  amount  of  work.  Voltaire,  how- 
ever, nobly  avenged  Tnrgot  on  his  enemies  in  his  £}>ttre 
ti  Homme.  The  fallen  minister  devoted  his  remaining 
yiair^  to  his  favourite  studies,  especially  to  physical  science 
r  nJ  '  lie  ancient  poets ;  he  enjoyed  the  society  of  Lavoisier, 
D'A'iembcrt,  Condorcct,  Bossut,  fiochon.  and  Itonelle.  and 
attended  tho  meetings  of  the  Academy  of  Inscriptions,  of 
which  he  was  elected  vice-director  in  1777.  He  also  cor- 
responded with  Price  and  Franklin,  and,  if  we  may  believe 
Coudorcet,  with  Adam  Smith,  whoso  acquaintance  he  had 
rondo  at  Pari*  in  1766.'  Turgot  died  at  Paris  on  18th 
Matvh  1781. 

Turgot'i  official  career  is  for  ever  memorable  in  the  history  of 
«.«.  'al  politics.    Never  dkl  s  public  man  give  himself  to  the  sen  ice 
ot  'Jie  community  with  more  earnest  sou  unselfish  devotion.  He 
made  it  his  object  to  convince  before  commanding,  in  order  that 
hi»  liius  might  be  better  understood  and  bis  directions  more  surely 
obeyed  ;  and,  in  issuing  any  instruction,  making  any  decision,  or 
advising  any  legialative  act,  he  stated  fully,  by  way  of  pieamMe. 
the  grounds  on  which  he  proceeded.    In  the  documeuts  v.  hich  he 
prepared  on  these  occasions  »e  have  s  body  of  valuable  materials 
on  administrative  and  economic  questions  ;  some  of  them  contain 
the  substance  of  chapters  in  tho  Wealth  of  Kations.    When  he 
became  minister,  the  finances  were  in  what  seemed  a  desperate 
condition,  and  the  general  state  of  affairs  justified  the  prediction  of 
Lonis  XV. — "spres  moi  Jo  deluge."   Turgot  framed  a  vast  plan  of 
reform,  at  once  administrative  and  economic,  as  the  ouly  hope  for 
tiie  salvation  of  the  state,    lie  'peaks  of  his  system  of  moasures  as 
intended  for  "  the  regulation  of  tho  kingdom,"  thus  showing  that 
he  contemplated  nothing  less  than  specific  revolution.    But  the 
first  condition  of  success  in  such  an  effort  was  wanting,  namely,  tho 
entire  confidence  and  unfaltering  supiiort  of  the  sing,  and  the 
energetio  exercise  of  the  royal  power  in  earning  out  a  policy  of 
thorough  reform  against  all  adverse  influences.*   Turgot's  ft  niggle, 
though  it  failed  from  causes  independent  of  himself,  cannot  ho  re- 
garded without  profound  sympathy  and  admiration.    Nor  was  it 
without  s  large  measure  of  immediate  success.    Whilst  be  scrupu- 
lously observed  ail  the  pecuniary  obligations  of  the  state,  he  greatly 
diminished  tho  crushing  deficit  which  ho  found  on  his  acecsaion  to 
office,  and  re-established  the  public  credit  in  such  s  degree  that 
the  Dutch  hankers  offered  him  a  loan  of  sixty  milllona  of  livres  at 
less  than  5  per  cent.    His  fiusnciol  and  other  plans,  of  course,  fell 
with  him, 'Slid  his  roost  important  measuies  were  annulled;  but 
liis  policy  and  his  writings  exercised  a  lasting  influence,  and  many 
of  his  projects  were  realized  by  the  Revolution.    Turgot  is  alto- 
gether one  of  the  most  massive  and  imposing  figures  of  the  18th 
century.    His  whole  character  and  public  action  are  marked  by  an 
air  of  austere  grandeur.    Single-roindcdness  and  veracity  were  of 
the  very  essence  of  his  nature    Absolutely  unbiased  by  selfish 
onds,  he  lived  only  for  France,  for  truth,  and  for  his  duty.  Be- 
lieving intensely  in  a  definite  system  of  social  and  economic  princi- 

CVes,  which  ho  had  early  formed  by  independent  study  and  reflexion, 
e  was  prepared  to  carry  them  out  with  dauntless  determination, 


id  any  evidence  of  a  eorre- 
Tnrgot  and  Smith.    It  has  also  been  said  that 
this  period  Turgot  corresponded  with  Hume.    But  litUe  more 
hr«e  months  intervened  between  his  dismissal  and  the  death  of 
i  (25th  August  1778)  and  there  appears  to  be  no  trace  of  letters 
1  between  them  in  this  Interval.  They  had  corresponded, 
;  at  s  much  earlier  date  ;  see  Burton's  /,•/«  qflfume,  it  362.  SSI. 
*  8ome  have  thought  that  the  cardinal  error  in  Turgot's  policy  lay 
ixt  Ills  not  having  convoked  tho  states-general :  t'iat 
have  been  simply  to  open  the  flood-gates. 


and  with  a  lofty  contempt  for  the  interested  or  prejudiced  opposi- 
tion they  were  sure  to  encounter.  He  baa  been  accused  of  a  doc- 
trinaire rigidity,  and  it  is  possible  that,  as  s  practical  man,  he 
wanted  flexibility  ;  yet  be  was  often  willing,  not  indeed  to  disguise 
his  convictions,  but  to  postpone  the  realization  of  his  plans.  In 
his  public  sets  he  always  showed  a  lively,  concern  for  the  poor  and 
the  suffering ;  in  private  life  he  was  humane  and  benevolent ;  in 
his  relations  with  his  friends,  amiable  and  affectionate.  Mslesherbes, 
the  only  other  minister  of  his  time  who  wss  worthy  to  be  his  col- 
league, said  of  him  that  "he  had  the  head  of  Bacon  and  the  heart 
or  L'Hdpital."  and,  on  the  moral  side  at  least,  this  was  no  exagger- 
ated estimate. 

Possessed  of  s  many-sided  culture,  Turgot  wrote  on  a  great  variety 
of  subjects — philosophic,  scientific,  and  literary — fhough  political 
economy  is  the  branch  of  knowledge  with  which  his  name  must 
always  be  most  closely  associated.  Already  in  1749,  whilst  a 
student  at  St  Sulpiee,  lie  addressed  to  his  friend,  Abbe  de  Cice, 
afterwards  bishop  of  Anxcrre,  a  Letter  on  Pajter  Money,  in  which 
he  asserted,  iu  opposition  to  the  views  of  Law  and  his  followers, 
doctrines  similar  to  those  now  accepted  by  nil  competent  authorities. 
Iu  oue  of  his  disburses  at  the  Sorbonne  in  1750,  moving  into  tho 
higher  regions  of  the  philosophy  of  society,  he  makes  a  remarkable 
attempt  to  work  out  tho  pregnant  conception,  already  enunciated 
by  Pascal,  of  the  continuity  of  the  intellectual  movement  of  our 
race,  thus  preparing  the  way  for  Condorcet's  Esquissr,  and  ulti- 
mately for  the  sociology  of  Comte.  Jn  1753  he  translated  undir 
the  title  of  Questions  TmportanUs  sur  U  Commerce  a  tract  of  Pi' 
Josioh  Tucker  on  the  expediency  of  naturalizing  foreigners,  lb: 
contributed  to  the  EucyelopMit  the  articles  Elymologit,  Existeno; 
Exyansibiliti,  FouHations,  snd  Foires  et  Xlnrthis.  The  first  of  these 
contains  much  thst  is  just  as  well  as  interesting,  though  in  the 
lime  of  Turgot  the  subject  could  not  yet  be  treated  on  genuinely 
scientific, bases.  In  the  second  he  undertakes  a  refutation  of  the 
Berkeleian  thcoiy.  The  third  contains  somo  ingenious  suggestions 
iu  practical  physics.  The  article  ou  foundations  maintains  the 
right  of  tbe  Government  to  dispone  of  them  for  the  public  good, 
tunpresfdng  them  if  hurtful,  and  directing  the  funds  to  more  useful 
objects ;  the  policy  advocated  in  it  was  afterwards  carried  into 
effect  by  the  constituent  assembly.  In  the  paper  on  fairs  and 
markets  he  argues  that  these  are  institutions  adapted  only  for  an 
immature  stats  of  commercial  relations,  and  that  more  cood  would 
be  done  by  liberating  trade  from  the  legialative  fetters  which  every - 
where  impeded  it  than  by  bestowing  special  privileges  or  other 
encouragements  on  particular  localities  as  centres  of  exchange.  In 
the  Elcae  of  Gouruay  he  combines  with  his  tribute  to  the  memory 
of  his  friend  a  vindication  of  the  principle  of  industrial  freedom, 
which  that  friend  had  condensed  iu  the  oft-repeated  maxim, 
"Laiascx  (aire,  laisse*  passer."  To  the  period  of  Turgot's  intend- 
ance  belong  his  unfinished  VaJeurt  et  Monnaies,  intended  to  form 
an  article  iu  the  Diction  no  ire  de  Commerce  of  Morellet";  his  Letters 
(to  the  AbW  Terruy)  on  Ou  Freedom  of  Ou  Coin-Trade  ;  his  memoir 
Sur  les  Frits  d"  Argent,  in  which  he  insists  on  the  necessity  of  leaving 
free  the  interest  on  loans ;  and  that  on  the  principles  which  shouM 
direct  legislation  respecting  mines  snd  quarries,  as  well  as  the  work 
on  which  his  reputation  as  a  systematic  economist  mainly  rests, 
namel) ,  his  Reflexions  sur  la  Formation  et  la  Distribution  da 
Riehcsses.  This  trcatiso  uaa  written  for  two  Chinese  youths  who 
had  been  sent  over  by  the  Jesuit  missionaries  to  study  in  France. 
The  work  was  first  published  in  1768  in  the  EpkenUrides  du  Citoyen, 
'edited  by  Dupont  de  Nemours,  and,  speedily  passed  through  four 
editions.  It  gives  in  brief  compass  a  luminous  statement  of  soma 
of  the  most  important  principles  relating  to  the  economic  con- 
stitution of  societies— the  division  of  labour,  the  origin  snd  use  of 
money,  the  nature  of  capital  snd  the  different  modes  of  its  employ- 
ment, the  "ocesssry  rise  of  capitalist  chiefs  of  industry,  the  legiti- 
macy of  interest  on  loans,  and  the  impossibility  of  arbitrarily  fixing 
the  rate  of  that  interest.  It  unfortunately  contains^  along  with 
many  truths,  the  erroneous  doctrines  of  the  physiocrats  on  the 
exclusive  productiveness  of  agriculture  snd  on  the  consequent  pro- 
priety of  imposing  taxes  only  on  tho  land  of  a  country.  This 
book  was  erroneously  represented  by  Condorcet  as  "the  germ  of 
the  Wealth  of  A'aiions,  and  has  been  spoken  of  by  others  as 
"anticipating  some  of  the  leading  principles  '  of  Smith.  The  truth 
is,  most  of  what  it  contains  had  either  been  fully  set  forth  by  the 
earlier  economists  or  was  familiar  to  Quesnay  and  his  group.  It 
is,  in  fact,  not  a  work  of  research  but  of  exposition,  and,  regarded 
in  this  light,  has  real  originality  snd  msy  justly  be  pronounced  s 
masterpiece. 

wiJulTf^unTutt^ 

nr  la  Vlt,  T Administration,  it  In  Onrraqt*  ds  Turgot,  1782,  and  enlarged  in  his 
edition  or  Turgot's  works  mentioned  below ;  Onodorcrt,  Vis  it  Turcot,  1786 : 
A.  Balbie,  Tvryol,  F*  Uatopht,  famomittr,  Adminittmttur,  1861 ;  J.  Tlmsot.  Turgot, 
six  i'in, #o»  AduinCMralion.  *tt Chirnigrt (a  wrtsoinr ro« rossf),  1863;  A. Nrymarck, 
TMTffot  et  sa  Doctrine*,  1SS6.  Tbe  but- named  contains  the  most  complete  trrat- 
mrnt  of  the  anbfsct.  Bee  also  an  Afoot  by  Dunuy  (1781)  In  the  Mrmoim  dt 
tAmdemis  dit  Inscriptions  it  Ptlln  -  Isitrrt,  toL  xlv.  ;  L.  de  tavmrne.  Let 
tconomiitn  Francis  au  DU  HuUUmt  SUth,  1870,  snd  Mr.  John  Morler^  article 
la  hi*  C  iTicui  iiuorfianto,  3d  scries,  1877.    A  collected  edition  OTTunsnf, 
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■«rrU.ln*l  mi  published  for  the  flrtt  time  by  Dujmnt  Is  »  vols.  (Parts  IMft-U) ; 
tl>r  mort  com  plot*  and  In  every  respect  best  edition  Is  that  contained  in  tlie 
CutUctio*  da  h'rincipaHX  KcawmUU*  of  Coqaclln  and  OatlU-nraiD,  2  Tola.,  1**4, 
with  a .  blcyrrsphical  notice  by  Eugene  Dalre.  An  English  translation  of  Tht 
ycrmatUmdtin  DutrfatUio*  qf  Wecflh  ww  publish**!  tn  ixradem  In  17W,  and  wu 
rejmatM  In  1810  lu  Lord  Overatone'n  CoiUction  0/  Scant  and  i'aluabU 

A'caonbaJ  TratU,  crJttvd  by  J.  R.  M'Culloch.  (J.  K.  I.) 

TURIN,  a  city  of  northern  Italy,  formerly  the  capital 
of  Piedmont  and  tho  Sardinian  states  and  now  the  chief 
town  of  a  province  in  the  compartimento  of  Piedmont,  is 
eitnated  in  45"  4'  8"  N.  lat.  and  V  48'  22"  E.  long,  in  the 
alluvial  valley  of  the  Po,  just  above  the  confluence  of  the 
Dora  Riparia.  By  rail  it  is  54  miles  from  the  Mount  Cenis 
tunnel.  The  communal  palace  stands  788  feet  abovo  the 
sea.  The  Monte  dei  Cappuccini  in  the  neighbourhood 
reaches  922  and  La  Supcrga  2405  feet.  As  viewed  from 
the  east  the  city  stands  out  boldly  against  the  Alps.  Taken 
as  a  whole  Turin  may  be  described  as  a  very  modern  city, 
with  broad  and  regular  streets,  and  largo  squares  and  public 
gardens.  The  cathedral  of  St  John  tho  Baptist  iB  a  cruci- 
form Renaissance  building  dating  from  the  close  of  tho  15th 
century.  The  site  was  first  occupied  by  a  church  erected, 
it  is  said,  by  the  Lombard  duke  Agilulf  (7th  century).  Bo- 
hind  the  high  altar  of  tho  cathedral  (from  which  it  is 
separated  by  a  glass  screen)  is  the  chapel  of  tho  Sudario 
or  Sidonc,  built  (1657-1694)  by  Ouarini  as  a  royal  burial- 
place.  Tho  "sudario"  from  which  it  takes  its  name  is 
asserted  to  bo  the  shroud  in  which  Joseph  of  Arimathea 
wrapped  the  lx>dy  of  Jesus.  La  Beata  Vergine  dclla  Con- 
Kolata,  another  of  Guarini's  works,  has  a  tower  which 
originally  belonged  to  the  church  of  St  Andrew,  founded  by 
the  monk  Bruning  in  1014,  and  attracts  attention  by  Vin- 
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4.  University. 

cenzo  Vela's  beautiful  kneeling  statues  of  Queeu  Maria 
Teresa  and  Queen  Maria  Adelaide,  as  well  as  by  the  imago 
of  the  Madonna,  which  has  the  credit  of  having  warded 
off  the  cholera  in  1S35.  Other  churches  of  some  note  are 
San  Feiippo  Neri  (1G72-1772),  the  dome  of  which  Ml  in 
just  as  it  was  approaching  completion  under  the  hands  of 
Guaritii,  and  La  Gran  Madro  do  Dio,  erected  to  commemor- 
ate the  return  of  the  royal  family  in  1814.  Of  tho  secular 
buildings  the  more  interesting  are  tho  Madaraa  ]»alacc,  first 
erected  by  William  of  Montferrat  in  the  close  of  the  13th 
century,  and  the  extensive  royal  |>alace  begun  in  the  Nth 
century  The  university,  founded  in  1400  by  Lodovico  di 
Acaja,  1ms  faculties  of  jurisprudence,  medicine  and  surgery, 
literature  and  philosophy,  and  the  mathematical,  i.hysical, 


and  natural  sciences.  The  number  of  students  enrolled 
was  2132  in  1886.  About  1876  the  old  university  build- 
ings erected  in  1713  by  the  Genoese  architect  Ricca  began 
to  prove  too  small  for  their  purposo ;  and  at  the  present 
time  (1887)  new  buildings,  fitted  more  especially  for  the 
medical  and  scientific  departments,  are  being  erected.  The 
area  of  the  botanical  gardens  has  also  been  extended  and 
the  observatory  enlarged.  The  medical  school  derives 
advantage  from  tho  number  of  important  hospitals  in  the 
city.  The  royal  lunatic  asylum  can  accommodate  980 
patients.  Turin  has  a  prison  on  the  cell  system  (672  cells) 
and  a  female  penitentiary  for  300,  besides  two  houses  of 
correction.  Tho  academy  of  sciences  was  founded  in  1757. 
It  occupies  a  building  erected  in  1687  by  Guarini  as  a 
J esuit  college.  Tho  museum  of  antiquities  and  the  picture 
gallery,  of  which  it  has  the  custody,  are  both  of  high  in- 
terest— tho  former  for  the  local  antiquities  of  Piedmont 
and  Sardinia  (notably  from  Industria)  ami  for  tho  Egyp- 
tian treasures  collected  by  Donati  and  Drovetti,  and  the 
latter  for  its  Van  Dycks.  There  is  a  museum  of  zoology 
and  mineralogy  in  the  royal  palace  (another  of  Guarini's 
buildings),  and  the  Castello  palace  contains  the  royal 
armoury  (a  collection  made  by  Charles  Albert  in  1833)  and 
the  royal  library  with  its  rich  manuscript  collection  and 
its  20,000  drawings,  among  which  are  sketches  by  Raphael, 
Michelangelo,  and  Da  Vinci.  The  civic  museum  has  a 
great  variety  of  artistic  and  literary  curiosities,  among 
them  a  remarkable  collection  of  autographs  and  the  Lom- 
l>ard  missal  ( 1 190).  The  Jewish  synagogue,  a  striking  and 
conspicuous  building,  erected  in  1863  by  Alessandro  Anto- 
nelli,  wa3  purchased  by  the  municipality  in  1879  for  a 
Renaissance  museum.  Other  public  institutions  are  the 
Albertino  academy  of  the  fine  arte,  the  geographical  Bociety, 
and  the  Alpine  club. 

'Die  industries  of  Turin  and  Its  suburb*  give  employment  to 
17,638  persons  (13,305  men,  4831  women).  Spinning-mills,  wcav. 
ing-fartorie*,  "  vesta  "  factories  (I)e  Medici),  breweries,  and  iron- 
works arw  among  the  more  extensive  establishments.  The  com- 
mercial rctatiuiis  of  tho  city  are  very  extensive.  It  is  the  seat  of 
the  contra!  offices  of  tho  North  Italian  Railway,  and  the  central 
station  is  ono  of  tho  most  imposing  buildings  of  its  class  in  tho 
country.  The  mean  annual  temperature  at  Turin  (1868-84)  is  53" 
Fahr.  (Jan.  36",  July  74°),  with  a  maximum  of  90°  and  a  minimum 
of  4°'l.  Mists  are  frequent  in  the  winter  mornings,  and  to  a  lew 
degreo  in  autumn.  Snow  seldom  falls  in  any  great  quantity,  and 
on  an  average  only  on  7  days  per  annum.  The  rainfall,  distributed 
over  100  days,  reaches  'il  inches— December  being  l-6  and  April 
4-3.  Water  of  good  quality  is  brought  to  the  city  from  a  distance 
of  15  miles.  The  population  of  Turin  was  only  about  420O  in  1377 
and  9000  in  1510  ;  b  :t  bv  1702  itwaa  returned  as  43,888.  In  184S 
it  hid  risen  to  13i5,S  I9,*and  in  1S61  to  204,715.  In  spite  of  the 
changes  caused  by  the  removal  of  the  capital,  first  to  Florence  and 
then  to  Home,  thu  census  of  1881  showed  283,124  inhabitants 
(commune  252,832V. 

Turin,  Au<jv.t(a  Taurinorum,  took  its  namo  from  the  Taurinl  or 
Taurisci,  on  ancient  Liguriau  people.  The  town  is  first  alluded  to 
(but  not  distinctly  by  name)  in  tho  year  218  B.C.,  when  It  was  cap- 
tured by  Hannibal  after  a  three  days'  siege,  beiug  at  that  time  a 
place  of  great  strength.  A  colony  of  Roman  veterans  was  intro- 
duced into  the  eitv,  po.-tsibly  after  the  battle  of  Philippi,  or  at  any 
rate  after  the  battle  of  Actium.  It  was  assigned  to  the  Stcllatine 
tribu.  Of  Roman  architecture  scarcely  any  traco  remains  oven  in 
the  oldest  parts  of  Turin,  but  the  arrangemcut  of  the  streets  of  the 
old  town  recalls  the  alignments  of  the  Roman  military  settlement. 
The  Palaz.»  dellv  duo  Tom,  often  designated  the  Porta  Palatini!, 
is  probably  |wrt  of  u  building  of  tho  8th  century.  Turin  continued 
to  be  a  place  of  import  tuco  and  military  strength  under  numerous 
vicissitudes,  till  at  length  it  was  made  the  chief  town  of  Piedmont 
by  Auiadvua,  first  duke  of  Savoy.  Under  Kmmanuel  Philibort  it 
beeame  the  usual  resident*)  of  the  ducal  family,  and  iu  1516  the 
bishopric  was  raised  to  metropolitan  rank  by  Leo  X.  Between 
15.16  and  1582  Turin  was  occupied  by  the  French,  and  in  1630  it 
lust  80CK)  of  it£  citizens  by  tha  plague.  The  French  were  master* 
once  more  from  1010  to  1706,  and  again  from  1798  till  1814,  when 
tho  Sardinian  states  were  restored  to  the  house  of  Savoy.  Between 
1859  and  lfifiS  Turin  was  the  capital  of  united  Italy.  Among  the 
many  men  of  mark  born  in  Turin  it  is  enough  to  mention  Lagrange, 
Oioberti,  Cesare  Bal'to,  Cavour,  Maiochetti  the  sculptor,  D'Azcglio, 
and  Somi'iellier. 
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j  nnHE  terms  "Turkestan"  and  "Central  Asia"  are  often 
y_L  used  indiscriminately  to  describe  the  whole  of  the 
immense  territory  t  >  the  east  of  the  Caspian,  comprised 
between  Siberia  on  the  north  and  Khorasan  (Persia), 
Afghanistan,  and  *Tibet  on  the  south,  or  to  designate 
separate,  sometimes  arbitrarily  determined,  parts  of  the 
tame  region.  In  the  beginning  of  the  19th  century  the 
whole  of  the  territory  just  named,  with  its  great  Tarioty 
of  altitudes,  climate,  inhabitants — these  last  differing  as 
much  in  their  history  as  in  their  present  characteristics — 
was  comprised  under  the  vague  denomination  of  High 
Tartary,  or  High  or  Interior  Asia.  After  the  appearance 
of  Humboldt's  first  draft  of  Asie  Cmtralem  1831,  the  term 
"  Central  Asia"  came  into  favour.  But  Humboldt's  limits 
of  Central  Asia  were  too  mathematical  (from  39 J*  to  49 J* 
N.  lat.),  and  were  further  unsatisfactory  because  influenced 
by  his  erroneous  conception  of  the  mountains  of  Central 
Asia,  which  he  supposed  to  run  either  along  parallels  or 
along  meridians.  Richthofcn  mado  an  attempt  to  limit 
the  sense  of  the  term,  proposing  to  apply  it  only  to  that 
region — embracing  tho  Torim  drainage  area  and  the  Gobi 
—which  has  no  outlet  either  towards  the  ocean  or  to 
the  Sea  of  Aral  and  Lake  Balkash  (Balkhash),  and  which 
constitutes  the  Hang-hai  of  the  Chinese  and  the  supposed 
bed  of  the  Tertiary  Asiatic  Mediterranean.  But  this  ter- 
minology, besides  die  drawback  of  including  within  Central 
Asia  the  steppes  of  the  Gobi  as  far  east  as  Transbaikalia 
and  the  Great  Khingan,  notwithstanding  .the  broad  differ- 
ences by  which  they  aro  distinguished  from  tho  drainage 
area  of  the  Torim,  was  open  to  another  objection,  which 
has  been  pointod  out  in  M.  MushketofFs  Turlutan.  It 
excluded  from  Central  Asia  Turkestan  proper,  which  never- 
theless has  had  the  same  recent  geological  history  as  the 
Tarim  region,  and  therefore  has  so  many  features  in  com- 
mon with  it  as  regards  soil,  climate,  flora,  fauna,  popula- 
tion, and  even  civil  history.  On  the  other  hand,  if  Central 
or  Interior  Asia  were  to  include  West  Turkestan,  and  its 
limits  to  be  determined  by  those  of"  the  drainage-areas 
which  have  no  outlet  to  the  ocean,  the  basins  of  the  Yolga 
and  Ural, — that  is,  territories  purely  European  in  charac- 
ter,— would  have  to  be  comprised  under  the  some  denomi- 
nation. The  fact  is  that  in  Asia,  as  so  often  elsewhere, 
by-drographical  considerations  alone  furnish  no  sound  basis 
for  geographical  delimitations,  and  that  these  last  must 
result  from  a  complicated  variety  of  considerations,  chiefly 
orographical,  inasmuch  as  orographical  are  indicative  of 
other  .physical  characters,  such  as' geology,  climate,  flora, 
fauna,  and  so  on.  Such  were  tho  views  of  Ritter  and  Hum- 
boldt, and  we  are  now  brought  back  to  their  conceptions, 
but  corrected  into  accordance  with  improved  knowledge  of 
the  Asiatic  continent.  The  name  Central  Asia  con  still  bo 
used  with  great  advantage  to  designate  that  immense  por- 
tion of  the  continent  to  the  east  of  the  Caspian  and  the 
Ust-TJrt  plateau  which  is  limited  on  tho  north  by  the  im- 
portant climatic  and  goo-botanic  boundary  of  tho  Irtish 
and  Aral  water-parting  and  the  Great  or  Ektagh  Altai,  on 
the  east  by  the  eastern  Gobi,  and  on  the  south  by  tho 
northern  border  of  the  Khor  plateau  (Attyn-.Tagh  and 
Kuen-Lun),  tho  Hindu -Kush,  and  the  Kopet-Pagh.  Ex- 
tensive as  it  is,  this  territory  has  its  own  climatic  and  geo- 
botanic  features  ;  it  forms  a  distinct  part  of  tho  continent, 
when  the  orography  of  Asia  is  broadly  viewed;  and  its 
inhabitants  have  a  numbor  of  common  characteristics  re- 
sulting directly  from  the  physical  features  of  the  territory. 
But  this  immense  area  must  be  subdivided  j  and  its  sub- 
divisions become  apparent  as  soon  as  the  orographical 
features  are  grasped. 


Two  great  plateaus  constitute  the  two  backbones,  as  it 
were,  of  the  orographical  structure  of  Asia, — that  of  east- 
ern Asia,  an  immense  triangle  stretching  north-eastwards, 
having  the  Himalayas  for  its  base  and  the  peninsula  of 
the  Tchuktchis  for  its  apex;  and  that  of  western  Asia, 
which  extends  at  right  angles  to  the  above,  from  the  lower 
Indus  to  the  Black  Sea.  Tho  Hindu-Kush  connects  these 
two  massive  swellings,  both  continents  of  the  oldest  forma- 
tion in  Asia.  Both  are  fringed  on  their  northern  edges 
by  lofty  chains  of  mountains.  The  Tian-Shan,  the  Altai, 
the  Sayan,  and  the  Vitim  Mountains  rise  in  a  long  succes- 
sion on  the  borders  of  the  former,  while  a  series  of  chains, 
which  might  be  described  under  the  general  name  of 
Kopet-Dagh,  continued  into  the  Transcaucasian  chains, 
rise  on  the  north-eastern  edge  of  the  western  plateau. 

An  immense  trapezoidal  depression  occupies  the  angle  West 
on  the  west  where  the  great  plateaus  meet,  and  this  de-Tnr,; 
pression  is  West  Turkestan.  Its  south-eastern  limits  are8*1*3" 
the  Hindu-Kush  and  tho  Tian-Shan  ;  on  its  south-western 
edge  it  has  the  Iranian  plateau ;  and  its  north-west  and 
north-east  boundaries  correspond  with  the  edge  of  the  Ust- 
TJrt  and  the  Irtish  and  Aral  water-parting,  which  separates 
it  from  Siberia.  The  trapezium  is  1100  miles  long  from 
south-west  to  north-east,  and  900  miles  wide  from  south- 
east to  north-west.  It  thus  includes,  not  only  the  depres- 
sion at  the  junction  of  the  two  plateaus,  but  also  the  girdle 
of  alpine  tracts  which  fringes  them,  and  in  whose  deep 
and  sheltered  volleya.the  Turkish  and  partly  Iranian  popu- 
lation of  Turkestan  find  a  fertile  soil  and  plenty  of  water 
for  their  fields,  while  their  herds  graze  on  the  rich  alpine 
meadows  in  the  very  heart  of  the  Tian-Shan.  Not  oro- 
graphically  only  but  also  in  respect  of  its  recent  geological 
past,  its  climate,  flora,  fauna,  and  inhabitants,  this  region 
forms  a  geographical  domain  by  itself,  quite  distinct  from 
the  steppes  of  south-eastern  Russia,  the  prairies  of  Siberia, 
and  the  two  great  plateaus  by  which  it  is  inclosed ;  and, 
although  it  is  easily  subdivided  into  two  parts— the  dry 
lowlands  of  tho  Transcaspian  depression  and  the  plains 
and  highlands  of  Turkestan  proper — it  presents  one  'geo- 
graphical whole  when  contrasted  with  the  surrounding 
regions.  Some  doubt  may  arise  as  to  the  propriety  of 
including  in  it  the  plateau  of  Pamir;  but  its  flora  and 
fauna  are  so  closely  connected  with  those  of  the  Tian-Shan 
that,  although  bettor  treated  as  a  separate  sub-region,  like 
the  Transcaspian  Turcoman  steppes,  it  cannot  be  separated 
from  the  above.  For  the  orographer,  the  "Roof  of  the 
World "  is  merely  a  succession  of  the  wide  $yiis  or  alpine 
plateaus  that  are  characteristic  of  tho  Tian-Shan.  Most 
of  this  territory  has  within  recent  years  been  annexed  to 
the  Russian  empire.  Bokhara,  with  its  vassal  khanates  in 
tho  gorges  of  tho  Pamir  elopes,  and  Khiva,  although  they 
are  still  described  as  independent,  are  in  reality  rapidly 
becoming  dependencies  of  Russia,  and  the  railway  from 
the  Caspian,  which  is  about  to  connect  Merv  with  Samar- 
kand, will  complete  tho  annexation  of  Bokhara.  West 
Turkestan,  therefore,  is  often  called  Russian  Turkestan,  as 
distinguished  from  Chinese  or  East  Turkestan. 

This  second  great  region  of  Central  Asia  also  has  well-  East 
defined  limits.    A  glance  at  any  recent  map  shows  tbat  Turkj 
there  is  in  the  great  eastern  plateau  a  depression  borderc  1 c,Uu- 
by  the  deep  slopes  of  the  Pamir  (Humboldt's  Bolor)  on 
the  W.,  the  border-ridgea  of  Tibet  (Kuen-Lun  and  Attyn- 
Tagh)  on  the  S.,  the  eastern  Tian-Shan  on  the  N.,  and  ;bo 
western  Gobi  on  the  E.1    Although  we  call  it  a  depression, 

1  In  the  in lp  (issued  October  WH7)  embodying  the  results  of  Prjc- 
valrky's  fourth  journey,  ~~ 
Gobi    This  last  falls  I 


y,  East  Turkestan  is  plainly  demarcated  fron<-  th- 
by  a  steep  slope  towards  the  Tarun  depression, 
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>  it  is  much  lower  than  the  surrounding  plateaus, 
it  is  itself  a  plateau,  ranging  from  3000  to  4000  feet  above 
sea-lcveL  Tliis  depression — the  Hang-hai  of  the  Chinese, 
which,  during  the  later  Tertiary  and  earlier  Quaternary 
period,  was  covered  by  a  sea,  of  which  a  very  small  sur- 
vival still  exists  in  Lob-Nor — is  now  drained  by  the  Tarini. 
Its  deserts,  in  which  human  settlements  are  now  very  rare, 
though  formerly  the  population  was  much  denser,  have 
been  described  under  a  variety  of  namc3  (Little  Bokhara, 
Alty-shar  or  Jity-ahar,  Kasbgaria,  and  so  on);  but  the  name 
of  East  Turkestan  has  j>revailed,  and  there  is  no  reason  for 
abandoning  it,  provided  it  is  not  confounded  with  Dzu.v- 
O aria  (7.^.)  in  tbo  north  and  the  great  Desert  of  Gobi  in 
the  east.  Dzungaria  is  a  deep  trench  leading  from  the 
lowlands  to  the  central  plateau,  and  has  pperial  physical 


features  and  a  history  of  its  own.  The  Mongolian  Gobi, 
on  the  other  hand,  owing  to  its  position  on  the  lower 
terrace  of  the  plateau  of  eastern  Asia,  must  be  regarded 
as  a  separate  nnity.  In  fact,  it  appears  to  be  more  closely 
connected  with  the  plateau  of  the'Selenga  on  the  north 
and  that  of  Ordos  on  the  south  than  with  East  Turkestan ; 
and  it,  too,  has  its  own  physical  features,  its  own  inhabit- 
ants,  and  its  own  history. 

The  expression  Central  Asia  thus  includes  the  following 
countries.  (A)  West  Turkestan,  comprising  the  Tian-Shan 
hifihlaiidd,  the  Balkosh  plains,  and  the  Aral-Caspian  low- 
laud*,  politically  divided  into  llui=ian  Turkestan  (tho 
general-governorship  of  Turkestan  and  the  Aral -Caspian 
slope  of  Turgai  and  Aktnolinsk),  the  Chinese  oasis  of  Kulja 
(ivuldja),  the  Tran^awpian  region,  Khiva,  Bokhara  and 


Map  of 

its  vassal  khanates,  and  parts  of  Afghan  Turkestan. 
East  Turkestan,  comprising  the  Tarim  region  as  far 
as  Lob-Nor.  (C)  Drungaria,  limited  on  the  north-east  by 
the  Tarbagatai,  Altai-Nauru,  Irdyn-ula,  and  Artsa-bogdo 
Mountains. 

West  Turkestan. 

As  comprised  within  the  above  limits,  West  Turkestan 
has  an  aret.  of  nearly  1,680,000  ^quare  miles,  and  a 
population  of  nearly  8,500,000.*  It  presents  a  very  great 
variety  of  aspects,  including  the  lonely  plateau  of  Pamir, 

which  narrows  to  the  taut  of  Lob-Nor  and  terminates  about  Afl-aL 
tome  4800  feet  above  tea-level 

1  8«e  also  the  following  map*  :— Himalaya,  vol.  it  PL  XVI. : 
B.bema,  vol.  xxiL  PL  I.;  and  Twer,  PI.  IV.  above. 

Separate  portions  of  It  are  d*«-rib<d  under  Afohamstaw,  Bok- 
ha*a,  Khiva,  Oxrs,  St*.]>ahu,  SnurALAmsK.  SKxmrETcHinniK, 
-m  Rroios,  Zmrsiux. 


in  height  second  only  to  that  of  Tibet ;  tho  i 
plex  of  alpine  tracts  described  under  tho  general  name  of 
Tian-Shan  (three  times  as  long  as  the  Alps  of  Europe),  which 
lift  their  snow-clad  peaks  four  add  nearly  five  miles  above 
the  sea,  and  feed  huge  glaciers,  while  their  deep  valleys 
and  gorges  partake  of  almost  every  variety  of  climate  and 
vegetation ;  rich  prairies  and  still  wider  lowlands  descend- 
ing below  tho  level  of  the  ocean ;  and  deserts  where  tho 
winds,  burning  hot  or  icy,  but  always  dry,  have  free  scopo 
to  modify  the  surface,  which  is  bare  of  vegetation. 

Nevertheless  West  Turkestan  is  sharply  divided  into  two  nigh  land 
parts, — tho  highlands  in  the  south-east  and  the  plains  and  region, 
deserts  in  the  north-west.  The  former  cover  an  area  nearly 
1000  miles  long  by  270  broad,  of  which  the  northern  parts 
are  described  under  tho  general  name  of  Tian-Shan  (pro- 
perly, T'han-Shafi).  Their  distinctive  feature  is  that,  like 
the  highlands  of  Siberia,  they  csnstituto  a  high  border- 
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ridge,  running  W.S.W.  to  E.N.E.  on  the  edge  of  the  great 
plateau  of  eastern  Asia.  This  plateau  is  fringed  on  its 
outer  side  by  a  complex  of  shorter  ranges,  which  mostly 
run  parallel  to  the  border-ridges  and  send  off  a  series  of 
isolated  chains,  due  to  a  later  system  of  upheaval,  through 
the  plains  and  steppes  in  a  north-western  direction.  Down 
to  the  middle  of  the  19th  century  these  highlands  were 
almost  absolutely  unknown,  and  the  orography  of  Central 
Asia  as  shown  on  our  maps  was  quito  hypothetical.  Numer- 
ous surveys  by  Russian  and  British  explorers  have,  how- 
aver,  recently  disclosed  the  real  structure  of  those  regions ; 
and  it  has  now  become  possible  to  discriminate  the  leading 
features  of  the  orographical  conformation  of  the  country. 
The  Hindu-Kush,  with  its  snow-clad  summits  of  18,000 
and  20,000  feet,  limits  the  highlands  of  Turkestan  to  tho 
south-east.  It  appears  now  to  be  settled  that  this  ridge 
runs  from  north-east  to  south-west,  as  far  at  least  as  the 
latitude  of  Cabul,  and  possibly  still  farther  south ;  and 
the  last  Russian  surveys  of  tho  Pamir  show  that  it  oxtends 
north-east  as  far  as  Tash-Kurgan  (37*  15'  N.  lat,  75°  E. 
long.).  At  the  foot  of  its  north-western  slope  it  has  the 
r-iini.-  plateau  of  Pamir — the  "Roof  of  tho  World," — with  an  area 
of  about  37,000  square  miles.  A  series  of  chains,  gently 
sloping  and  dome-Bhaped,  rising  4000  or  5000  feet  above 
the  level  of  the  plateau,  traverse  it  from  south-west  to 
north  east,  with  a  remarkable  parallelism,  dividing  it  into 
a  scries  of  broad  parallel  flat-bottomed  grooves  or  valleys, 
which  do  not  sink  below  10,000,  and  sometimes  14,000, 
feet  above  sea-level.  Thus  the  features  of  the  lower  plateaus 
of  north-eastern  Asia  reappear  here  on  a  greater  scale,  hav- 
ing the  same  characters  and  the  same  direction  in  the 
plaiting*  of  tho  earth's  crust. 

Nearly  150  miles  to  the  north-west  of  the  Hindu-Kush 
lies  the  north-western  border  of  the  Pamir,  fringed  by  the 
lofty  Trans-Atai  Mountains.  Their  crest,  covered  with 
snow,  rises  nearly  4  miles  above  the  sea  ( Kaufman n  Peak 
23,000  feet) ;  but  the  traveller  approaching  them  from 
the  south  would  hardly  guess  thoir  height,  because  their 
southern  slope  towards  tho  wildernesses  of  the  plateau, 
themselves  13,000  feet  high,  is  very  gentle.  The  great 
elevation  of  the  border-chain  is  only  realized  when  it  is 
seen  from  the  Atai  valley  on  the  north,  where  its  steep  and 
deeply  furrowed  sides  tower  up  like  a  dark  wall,  from 
1 1,000  to  14,000  feet  high,  above  the  high  and  broad  valley 
of  the  Kiril-su.  The  geological  structure  of  the  Atai 
▼alley  must  not  be  inferred  from  its  orographical  features, 
otherwise  wo  should  describe  it  as  longitudinal.  It  is 
watered  by  the  Kizil-su,  which  flows  towards  tho  west- 
south-west  and  joins  the  Amu-Daria  under  tho  name  of 
Yaksh  (or  Wakhsh).  On  tho  north  it  has  the  lofty  Atai- 
Tagh  range,  also  partially  snow-clad.  On  our  best  maps 
the  Trans-Atai  Mountains  are  figured  as  an  isolated  range, 
some  120  miles  in  length ;  and  it  cannot  yet  be  affirmed 
with  certainty  which  chains  of  tho  Tian-Shan,  possessing 
the  same  border-ridge  characters,  ought  to  be  considered  as 
its  continuations.  Further  research  is  needed  to  determine 
whether  it  is  continued  south-west  by  the  Darvaz,  or  Lohor, 
Mountains,  where  the  group  of  lofty  Sel-lau  peaks  feed  the 
extensive  Fedtchcnko  glacier,  or  by  the  Hoja-Mahomet 
chain  on  the  left  bank  of  the  Amu-Daria.1  Thus  the  real 
north-western  limits  of  tho  Pamir  aro  still  unsettled. 
As  for  the  north-eastern  continuations  of  the  Trans-Atai, 
the  present  writer  is  inclined  to  trace-  them,  not  in  the 
Kokshat-tau,  but  in  the  Terskei  Ala-tau  and  the  high 
mountains  of  Sary-yassy,  whe»e  the  Khan-Tengri  lifts  its 
enow-clad  granitic  cap  24,000  feet  above  the  sea,  and  is 
surrounded  by  numerous  vast  glaciers  (SemenofFs  and 
MushketofFs  Muz-art).  It  would  thus  separate,  broadly 
the  drainage  area  of  the  Tarim  from  those  of 
lUoT  lo/metfia  of  RuaiGeo"7Soc..  voLxiii.,  1 SS6. 
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Lake  Balkash  and  the  Sea  of  Aral.  Thus  the  border-ridge 
of  the  Central  Asian  plateau  would  have  a  length  of  more 
than  1000  miles  from  the  Amu  to  Kulja,  and  the  valleys  of 
the  upper  Naryn  and  Tekkea  would  thcref  oro  be  homologous 
with  that  of  the  Atai. 

A  girdle  of  alpine  tracts,  from  150  to  180  miles  in  Alpine 
width,  which  fringes  the  outer  edge  of  the  Pamir  plateau,  tr*6** 
consists  of  shorter  chains  running  parallel  to  the  border 
ridge  and  ranging  from  11,000  to  17,000  and  20,000  feet 
in  altitude.  They  are  separated  by  deep  valleys,  mostly 
with  three  separate  foldings  of  Azoic  rocks.  Some  of  these 
ranges  are  covered  with  perennial  snow  and  feed  great 
glaciers,  among  which  Schurovaky  and  Fedtchenko  glaciers 
around  the  lofty  Kok-su  group  are  especially  worthy  of 
mention.  These  subsidiary  chains  all  belong  to  the  oldest 
system  of  upheavals,  which  have  had  a  north-east  direction, 
and  which  at  four  different  places  aro  modified  by  more 
modern  ones  having  a  north-western  direction.  In  lat.  47* 
N.  tho  orographical  structure  becomes  more  complicated, 
the  alpine  region  being  pierced  by  tho  broad  Dzungarian 
trench,  which  leads  from  the  lowlands  of  the  Irtish  to  the 
heights  of  tho  Central  Asian  plateau.  A  high  ridge — the 
Torbagatai — continued  in  the  Tchinghiz  (Jingluz)  and 
Karkaralinsk  Mountains,  branches  off  north-westwards, 
separating  Turkestan  from  Siberia.  Further  east  the  Tian- 
Shan  is  continued  on  our  maps  in  an  eastern  direction ;  but 
our  knowledge  of  it  still  remains  very  imperfect." 

A  series  of  deep  depressions, — Balkh,  Ferghana,  Issyk- 
kul,  and  Kulja, — sinking  to  low  levels  amidst  the  Tian-Shan 
highlands  follow  one  another  in  a  north-east  direction.  That 
of  Issyk-kul  b  occupied  by  the  lake  of  the  same  name 
(5000  feet  above  the  sea),  while  the  second  and  fourth,  now 
desiccated,  are  lacustrine  basins.  A  great  number  of 
smaller  lacustrine  basins,  mostly  filled  with  Tertiary  con- 
glomerates, occur  higher  up  in  the  mountains.  For  the 
orographer  and  the  geologist  they  aro  homologous  with  those 
of  the  Altai  and  east  Siberia  (Bukhtarma,  Us,  Irkut,  Bar- 
giurin,  and  others).  The  rivers  that  issued  from  the  high 
a!ps  had  to  pierce  many  parallel  ridges  in  order  to 
the  plains,  and  they  frequently  expanded  into  wide 
beforo  cleaving  through  the  chains  of  mountains  the 
and  deep  transverso  gorges  by  which  they  descended  to  the 
lower  terraces. 

Like  the  highlands  of  Siberia,  those  of  Turkestan  are 
fringed  by  a  girdle  of  plains,  having  an  altitude  of  from 
1000  to  1500  feet,  and  these  again  are  skirted  by  an  im- 
mense lowland  area  reaching  only  400,  300,  and  150  feet, 
or  even  sinking  below  the  level  of  the  ocean.  These  plains 
and  lowlands  cover  nearly  650,000  square  miles.  Some 
geographers  divide  them  into  two  portions, — the  higher 
plains  of  the  Balkash  (tho  Ala-kul  and  Balkash  drainage 
areas)  and  the  Aral-Ca*pian  depression,  which  occupies 
nearly  two-thirds  of  the  whole  and  has  been  ably  described 
by  M.  Muahketoff  under  the  appropriate  name  of  Turanian 
basin, — the  Kara-tau  Mountains  being  considered  as  the 
dividing  lino  between  the  two.  The  Balkash  plains,  more 
than  1000  feet  above  the  sea,  and  covered  with  clay,  with 
a  girdle  of  loess  at  their  foot,  are  well  watered  by  the  Di 
and  other  feeders  of  Lake  Balkash  (see  Semiryxtchensk) 
and  on  their  rich  prairies  are  the  homes  of  numerous 
Kirghiz.  In  the  south  -west  the  clayey  soil  becomes 
saline.  There  is  the  Famine  steppe  (Bek-pak-data),  while 
in  the  Ak-kura  steppe,  which  surrounds  Lake  Kara-kul,' 
large  areas  are  covered  with  sands,  partly  shifting.  A. 
gulf  of  clayey  plains  penetrates  up  the  Ili  into  the  in- 

'  The  present  writer  ia  inclined  to  consider  the  "  Kantern  Tian-Slian  ", 
of  oar  maps,  which  nun  east-south-east  to  Rsgrnlrh-kuL  M  a  aeparatd 
chain  belonging  to  the  more  modern  tyxtem  of  north-wortern  upheavals, 
meeting  at  lu  duVera  extremity  •  chain  which  trends  towards  the 
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tenor  of  the  mountains,  and  its  thick  layers  of  loess  form 
the  Kulja  oasis.  Another  gulf,  penetrating  much  more 
deeply  into  the  highlands  up  the  trench  occupied  by  Lakes 
Ebi-Nor  and  Ayar,  and  joining  the  trench  of  the  upper 
Irtish,  lends  by  an  imperceptible  gradient  up  to  the  plateau 
of  Central  Asia.  It  is  known  as  the  "  Dzungarian  Gate," 
and  a  gate  it  has  been  since  the  dawn  of  history  for  whole 
nations  of  nomads  who  have  migrated  from  the  rapidly 
desiccating  plateau  down  to  the  grassy  prairies  of  Siberia 
and  Russia.  The  plains  and  lowlands  of  the  Turanian 
basin  are  subdivided  by  a  line  drawn  from  north-east  to 
south-west  along  a  slight  range  of  hills  running  from  the 
sources  of  the  Ishim  towards  the  south-east  corner  of  the 
Caspian  (Bujnurd  and  Elburz  edge  of  Khorasan).  This 
low  range,  which  most  probably  separated  tho  lowlands  of 
the  Aral-Caspian  region  (submerged  during  the  Post-Plio- 
cene period)  from  the  higher  plains  which  had  emerged  by 
the  end  of  the  Tertiary  period,  now  divides  the  Transcaa- 
pian  steppe9  from  tho  somewhat  different  higher  plains 
(see  Trakbcabpiax  Reqiox).  In  the  Turanian  basin  the 
contrast  between  desert  and  oasis  is  much  stronger  than 
in  the  Balkash  region.  Fertile  soil,  or  rather  soil  which 
can  bo  rendered  fertile  by  irrigation,  is  limited  to  a  narrow 
terrace  of  loess  along  the  foot  of  the  mountains  (see  Syr- 
Daria),  and  is  surrounded  by  barren  deserts.  Even  where 
the  loess  spreads  over  terraces  at  some  distance  from  the 
mountains,  as  in  the  south-east  Transcaspian  region,  it  can 
be  cultivated  only  when  irrigated.  The  dryness  of  the 
climate  is  excessive :  rain  falls  only  where  the  hills  cause 
the  clouds  to  condense,  the  soil  elsewhere  being  moistened 
only  occasionally  by  a  few  showers.  Two  rivers  only— 
the  Syr  and  tho  Amu — succeed  in  crossing  the  desert  and 
reaching  the  Sea  of  Aral  But  their  former  tributaries  no 
longer  run  their  full  course:  the  glacier  fed  Zcrafshan  dries 
up  amidst  tho  gardens  of  Bokhara  soon  after  emerging 
from  the  highlands ;  and  the  Tejofl,  the  Mnrghab,  and  the 
Andkho  lose  themselves  amidst  the  fields  of  the  Turcomans. 
Tho  on  ly  tributaries  which  the  Amu  retains  are  those  which 
have  the  whole  of  their  course  in  tho  highlands.  In  the 
north  such  formerly  im]K>rtant  tributaries  of  tho  Syr-Daria 
as  the  Tchu,  with  its  subtributary  tho  Sary-su,  now  dry 
up  some  hundreds  of  miles  distant  from  tho  main  stream. 
The  arid  desert  absorbs  every  drop  of  running  .water  which 
reaches  its  borders. 

The  whole  area  is  now  undergoing  geological  changes  on 
a  vast  scale.  Rivers  have  changed  their  courses,  and  lakes 
their  outlines.  Far  away  from  their  present  shores  tho 
geologist  finds  indubitable  traces  of  tho  recent  presence 
of  the  lakes  in  the  shells  they  have  left  amidst  the  sands. 
Traces  of  former  rivers  and  channels,  which  were  tho  main 
arteries  of  prosperous  regions  within  the  period  of  written 
history,  have  now  disappeared.  Of  the  highly  developed 
civilizations  which  grew  up  and  flourished  iu  Bactriana, 
Bokhara,  and  Samarkand  tho  last  traces  are  now  undsr- 
going  rapid  obliteration  with  the  desiccation  of  the  rivers 
and  lakes.  The  great  "  Blue  Sea  "  of  Central  Asia,  tho  Sea 
of  Aral,  which  at  a  recent  epoch  (Post-Glacial)  extondod 
south-west  to  Sary-kamysh,  and  the  shells  of  which  are 
found  north  and  east  of  its  present  shores  from  50  to  200 
feet  above  its  present  level  (162  feet  above  the  o^ean,  and 
245  above  the  Caspian),  now  occupies  but  a  small  portion 
of  its  former  extent.  It  covers  a  shallow  depression,  some 
23,000  square  miles  in  area,  which  is  drying  up  with  as- 
tonishing rapidity,  so  that  the  process  of  desiccation  can 
be  shown  on  surveys  separated  only  by  intervals  of  ten 
;  large  parts  of  it,  liko  Gulf  Aibughir,  have  dried  up 
the  Russians  took  possession  of  iu  shores  Steamers 
regularly  ply  on  its  waters  and  ascend  beta  its  tributaries. 
Tho  whole  country  is  dotted  with  lake.*,  which  are  rapidly 
•  the  hot  winds  of  the  dwerts  ;  a-:d  the 


clayey  taJcyrt  of  the  steppes  give  evidence  of  thousands  of 
lakes  which  have  quite  recently  ceased  to  exist,  leaving 
beds  of  clay  kept  wet  by  the  condensed  moisture  of  winter 
and  the  few  rain-showers  of  early  spring. 

Like  the  highlands  of  eastern  Asia,  those  of  Turkestan  an  mostly 
built  up  of  Atoio  gneisses  and  metamorphic  slates,  resting  upon 
granite*,  syenites,  old  orthoclaac  porphyrias,  and  the  liko.  Thess 
upheavals  data  from  the  remotest  geological  ages ;  and  since  the 
Primary  epoch  a  triangular  continent  having  its  apex  turned  to- 
wards the  north-east,  as  Africa  and  America  have  theirs  pointing 
southward,  rose  in  the  middlo  of  what  now  constitutes  Asia.    It  U 
only  in  the  outer  foldings  of  the  highlands  that  Primary  foasiliferons 
deposits  are  (band, — Devonian,  Carboniferous,  and  Pormo-Carbonic. 
Within  that  period  the  principal  valleys  were  excavated,  and  their 
lower  parts  hare  been  filled  up  subsequently  with  Jurassic,  Creta- 
ceous, and  Tertiarr  deposits.   One  of  the  most  striking  instances  of 
this  is  the  very  thick  Cretaceous  and  Tertinry  drjwsita  which  cover 
the  bottom  of  the  valley  of  the  Vaksh  (right  tributary  of  the  Amu) 
and  arc  continued  for  about  SOO  miles  to  tho  north-east,  as  far  as 
the  Atai  valley, — probably  along  the  edge  of  the  Pamir  plateau. 
The  deposits  of  the  Secondary  penod  havo  not  maintained  their  hori- 
zontal position.    TV'hilo  upheavals  having  a  north-eastern  strike 
continued  to  take  place  after  the  Carboniferous  epoch,1  another  series 
of  upheaval*,  having  a  north-western  strike,  and  occasioned  by  the 
expansion  of  diabases,  doleritos,  mclaphyres,  and  andesites,  occurred 
later,  subsequently  at  lent  to  tho  closo  of  the  Tertiary  period,  if  not 
also  before  it,  dislocating  former  chains  and  raising  rocks  to  the 
highest  lovela  by  tho  addition  of  new  upheavals  to  the  older 
Throughout  the  Triasfcic  and  Jviraseis  periods  nearly  all  Tur' 
remained  a  continent  indented  by  gulfs  and  lagoons  of  the 
European  Tri-jwic  and  Jurassic  sea.    Inuncnne  fresh-water  lakes, 
in  which  were  deposited  layers  of  plants  (now  yielding  coal),  filled 
I  up  the  depressions  of  the  country.  Cretaceous  and  Tertiary  deposits 
occur  extensively  along  the  edge  of  the  highlands.     Upper  and 
Middle  Cretaceous,  ccntaujing  phosphates,  gypsum,  naphtha,  sul- 
phur, and  tJnm,  attain  thicknesses  of  2060  and  5000  feet  in  Hixsar. 
Representatives  of  all  the  Tertiary  formations  are  met  with  in  Turk- 
estan ;  but,  while  in  the  highlands  the  strata  are  coast  •  deposit- , 
they  assume  an  oiion  sea  character  in  the  lowlands,  and  their  rich 
fassil  fauna  furnishes  evidence  of  the  gradual  shallowing  of  that  sea, 
until  at  last,  after  tho  Sannathian  period,  it  becamo  a  closed  Modi- 
torvanean.    During  the  Post-Pliocene  period  this  see.  broke,  up  into 
several  parts,  united  by  narrow  straits.    The  connexion  of  Laku 
Baikash  with  the  Sea  of  Aral  can  hardly  be  doubted  ;  but  tliis  por- 
tion of  tho  great  sea  was  the  first  to  be  divided.    While  the  Sea  of 
Aral  remained  in  connexion  with  the  Caspian,  tk:  desiccation  of 
tho  Laku  Balksxh  baxin,  and  its  break-up  into  smaller  separate 
be-tins,  were  already  going  on.    The  Quaternary  epoch  is  repre- 
sented hv  vast  morainic  deposits  in  the  valleys  of  the  Tian-Suan. 
About  Knan-Tengri  glaciers  descended  to  a  level  of  6800  feet  above 
the  sea,'  and  discharged  into  the  wide  oiwn  valleys  or  tyrtt.    It  is 
most  probable  that,  when  allowance  has  been  made  for  the  oblitera- 
tion of  glacial  markings,  and  the  region  has  been  better  explored,  it 
will  appear  that  t'-e  glaciation  of  Turkestan  was  on  a  scale  at  least  as 
vast  as  that  of  the  Himalayas.    In  the  lowlands  the  Aral-Caapiar.  de- 
posit!, which  it  is  difficult  to  separate  sharply  from  the  later  Tertiary, 


cover  tho  wholo  of  tho  area. 


ontain  shells  of  molluscs  now 


inhabiting  the  Sea  of  Aral,  and  in  their  petrographies!  features  are 
exactly  like  thcrao  of  the  lower  Volga.  Tho  limits  of  the  Post- Pliocene 
Aral-Caspian  spa  have  not  yot  been  fully  traced.  It  extended  some 
200  miles  north  and  nioro  than  90  miles  cast  of  tho  present  Aral 
shores.  A  narrow  strait  connected  it  with  Lake  Balkash.  The  Ust- 
Urt  plateau  and  the  Mugojar  Mountains  (see  Tvroai)  prevented 
it  from  spreading  north-we*twsrd,  and  a  narrow  channel  connected 
it  alone  the  Uxboi  (see  p.  512  tupra)  with  the  Caspian,  which  sent 
a  broad  gulf  to  tho  east,  spread  up  to  Volga,  tnd  was  connected  by 
the  Manytch  with  the  Black  Sea  basin.  Great  interest,  gwlogical 
and  historical,  thus  attaches  to  the  recent  changes  undergone  by 
this  basin  ;  but  much  still  remains  to  bo  done  before  the  numerous 
question*  arising  in  connexion  with  it  can  bo  settled.  Since  the 
theory  of  geological  cataclysms  Was  abandoned,  and  that  of  slow 
modiftoations  of  the  crust  of  the  earth  accepted,  new  data  have  be*n 
obtained  in  the  Aral-Caspian  region  to  show  that  the  rate  of  rood;, 
notion  after  the  close  of  the  Glacial  period,  although  still  very 
slow,  was  faster  than  had  bocn  supposed  from  the  evidence  of  similar 
charges  now  going  un  in  Europe  and  America.  Tho' effects  produced 
by  dictating  agencies  are  beyond  all  comparison  more  powfrful 
tliAti  tlrosc  which  rwutt  from  the  earthquakes  that  arc  frt-t»:ci-t  in 
Turkisstan.  All  along  the  base  of  tint  highlands,  from  Kl.ojr.nd  to 
Vyi'rnyi,  earth  qnskea  are  frequent ;*  but,  however  destructive  c,i 
life,  their  offsets  lie  beyond  the  scope  of  our  observational  methods. 
"H'iHsbkiMfi'TurktMan  (pp.  -A  SSI)  teems  to  justify  this  coa- 
clusion. 

*  See  I.  lirtiAtieff,  in  Itoatia  of  Huts.  Otwrr.  Soc.,  vol.  xxiii.,  1887. 
1  Fnt  s  Iu- 1  cf  t!:era,  see  htiitia  of  Ruts.  Grogr.  floe.,  vol.  xiiji.,  188": 

'.,}  Or!ofr,  »  Kt;:.  o/K<uan  .VttuntiU,,  1373.  iii. 


Digitized  by  Google 


] 


TURKESTAN 


635 


The  climate  of  West  Turkestan  is  exceedingly  dry  and  con- 
tinental Although  the  country  it  comprised  within  the  lati- 
tudes of  Sicily  and  Lyons,  it  has  a  south  Norwegian  January  and 
a  Persian  summer.  Temperatures  of  more  than  100*  Fahr.  in  the 
shade  are  common,  and  ut  heat  Is  rendered  still  more  unbearable 
by  the  reflexion  from  a  soil  destitute  of  vegetation.  The  winter  is 
for  the  most  part  so  cold  that  the  average  temperature  of  January 
is  below  the  freezing  point,  and  even  reaches  0  Fahr.  Snow  talis 
for  several  months  on  the  lower  Syr-Daria,  and,  were  it  not  blown 
f  by  the  winds,  eledge-coramunioation  would  be  possible.  This 


river  is  frown  for  an  average  of  123  days  every  year  in  its  lower 
parts,  and  nearly  100  days  at  Perorsk.  At  Tashkend  there  la  snow 
during  two  months  ana  temperatures  of  -10*  Fahr.  have  been 
measured.  In  1870,  on  24th  October,  almond-trees,  vinos,  and 
cotton  crops  were  buried  under  a  heavy  snowfall.  To  the  south  of 
Khojend  the  winter  becomes  more  clement.  Absence  of  rain  is 
the  distinctive  feature  of  the  climate.  Although  it  rains  and  snows 
hcarily  on  the  mountains,  only  11  Inches  of  rain  and  snow  fall 
throughout  the  year  at  Tashkend,  at  the  base  of  the  highlands ; 
and  the  steppes  of  the  lower  Amu  have  less  than  3  inches.  A  few 
showers  are  all  that  fall  from  the  almost  invariably  cloudless  sky 
above  the  Tranecaspien  steppes.  The  following  Uble  will  illus- 
trate the  climate  of  Turkestan  :— 
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The  fauna  of  Turkwitan  belongs  to  tho  great  zoo-geographical 
domain  of  northern  Asia,  and  is  only  differentiated  by  the  presence 
of  species  which  havo  disappeared  from  the  peripheno  parts  of  the 
Old  World  and  now  find  a  refuge  in  the  remotest  regions  of  the 
uninhabited  plateau.  From  the  great  Paheoarotic  region  it  is 
distinguished  by  the  presence  of  Himalayan  species.  Tho  distinct- 
ive animal  of  the  Pamir  plateau  is  tho  magnificent  Oris  poli  (con- 
jectured to  be  the  ancestor  of  our  common  sheep),  mentioned  by 
Vr.roo  Polo  and  rediscovered  by  Syovertsoff.  It  breeds  by  thousands 
on  the  Pamir,  climbing  the  highest  ridges,  which  it  prefers  to  the 
valleys,  Tho  region  to  which  it  is  confined  has  tho  shape  of  an 
ellipse,  with  its  longer  axis  running  south-west  to  north-east.  The 
animal  is  rare  on  the  upper  Naryn,  and  never  penetrates  to  tho 
west  of  Sel-au.  In  the  alpine  tracts  of  the  Tian-Shan,  on  the 
borders  of  the  Pamir,  their  horns  and  skulls  aro  frequently  met 
with,  but  there  the  place  of  the  species  is  now  taken  by  Chi*  karelini. 
The  wild  horse,  which  occurred  in  Poland  a  few  centuries  ago,  has 
been  discovered  by  Prejevalsky  in  the  highlands  of  Drungana  and 
described  as  Scuta  prjevaukti  by  Polyakoff.  The  wild  camel  in- 
habits the  lonely  plateaus  south  of  the  Ala-Shan  ;  but  no  descrip- 
tion of  it  has  been  published.  The  other  mammals  of  Turkestan 
arc  mostly  those  which  aro  met  with  elsewhere  in  north  Asia.  The 
largo  light-coloured  Himalayan  bear  (Umut  isabellinu*)  has  its 
home  on  the  Pamir,  and  the  smaller,  strong,  white-clawed  L*uconyx 
up  to  the  highest  levels  on  the  Tian-Shan.  Antelopes,  Lepu* 
lehmanni,  Lagomyi  ruiilut,  various  species  of  Arxindm,  and  the 
Himalayan  long-tailed  manor  t  {Arctomyi  caudal  tu),  the  most  char- 
acteristic inhabitant  of  tho  alpine  meadows,  are  the  only  mammals 
of  the  Pamir  proper.  In  the  alpine  region  are  found  tho  badger 
(MtU*  taxut),  the  ermine  (Fatcnus  ermiruu*)  and  six  other 
Uliilm.  the  wild  dog  (Gait**  alpinus),  tho  common  and  the  black- 
rnred  fox  {C.  melanotU),  while  the  corsac  fox  (C.  wrtac)  is  met  with 
only  on  the  plains.  Two  species  of  lynx,  the  cheetah  {Ftlit  fubata), 
Fdis  manul,  and  Fclii  irlit,  this  last  extending  westwards  as  far 
as  the  Persian  Gulf  and  eastwards  as  far  as  the  river  Amur,  must 
be  added  to  tho  above.  The  tiger  is  met  with  only  on  the 
lower  Amu-Dana,  except  when  it  wanders  to  the  alpine  refrion  In 

Surtuit  of  the  raaral  deer  (Cffflu  maral\  The  jackal  is  charac- 
■rU tic  of  the  steppes  ;  it  banishes  the  wolves  and  foxes.  Hares 
are  represented  by  several  species,  Lepu*  Ichmanni  being  the  most 
characteristic.  Both  tho  common  and  the  long-tailed  marmot  (A. 
baibaeinu*  and  A.  caudatus)  are  found  at  the  foot  of  the  mountains, 
aa  also  four  species  of  Spermophilus,  three  of  voles,  two  of  the 
mouse,  and  throe  of  the  hamster.  The  Ueriane*  (four  species)  and 
the  jerboa  (five  species)  aro  only  m^t  with  in  the  stoppo  region. 
Of  ruminants,  besides  the  sheep  (O.  poli,  O.  karelini,  O.  n  igrimvnlana, 
O.  Keimii),  we  find  one  mufflon  {Uutimon  vignei),  formerly  known 
only/  in  tho  Himalayas,  the  Chinese  antelopo  {Anlilope  tubgutturota) 
and  the  saiga  anUlop*  in  the  stepp-s,  the  Siberian  ibex  and  another 
goat,  the  yak,  the  zebu  or  1 


Indian  ox,  the 


i  ox,  the 


and  the  dromedary.  The  wild  boar  is  common  in  the  reed  thickets 
along  the  rivers  snd  lakes,  where  it  stays  daring  the  winter, 
migrating  to  the  highlands  in  summer.  The  hedgehog  and  porcu- 
pine are  common  in  the  plains. 

It  would  be'  impossible  to  describe  in  a  few  words  tho  avifauna. 
No  fewer  than  385  species  are  recorded,  most  of  them  being  middle- 
Europnan  and  Mediterranean.  A  large  number  were  formerly  known 
only  tn  tho  Himalayas,  or  in  Persia,  while  others  have  their  origin 
in  east  Asia.  The  commonest  arc  mostly  Euroj«an  acquaintances. 
As  for  the  vory  rich  insect  fauna,  of  which  full  descriptions  are 
now  accessible,  it  is  worthy  of  note  that  among  the  Ltpxdoptera  of 
tho  Pamir  there  is  an  interesting  mixture  of  Tian-Shan  with 
Himalayan  species.  M.  Grum-Gmmailo  found  on  the  Pamir  the 
Coliat  naste*,  a  species  characteristic  of  Labrador  and  Lapland: 
like  the  alpine  plants  which  bear  witness  to  a  Glacial  period 
flora  in  the  Himalayas,  this  butterfly  is  a  survival  of  the  Glacial 
period  fauna  of  the  Pamir.1 

As  a  whole  the  flora  of  Turkestan  belongs  to  that  of  Central  Asia,  Flora, 
which  was  formerly  continued. by  geo-botanists  as  far  wcat  as  tho 
steppes  of  Russia,  but  which  must  now  be  considered  as  a  te  pa  rate 
region  subdivided  into  two,— tho  Central  Asian  proper  and  that  of 
the  Oobi.  It  has  its  own  habitus,  notwithstanding  the  number 
of  species  it  has  in  common  with  Siberia  and  south-east  Russia  on 
tho  ono  hand  and  with  tho  Himalayas  on  the  other,  and  this  habitus 
is  due  to  the  dryness  of  the  climate  and  the  consequent  changes 
undergone  by  the  soil.    Towards  the  end  of  the  Glacial  period  the 


rgono  by  Uie  sou.    Towards  We  end  of  the  Glacial  period  I  

Tian-Shan  Mountains  had  a  flora  very  liko  that  of  northern  Caucasus, 
combining  the  characters  of  the  floras  of  tho  European  Alps  and  the 
Altai,  whdo  the  prairies  had  a  flora  very  much  like  that  of  the 
south  Russian  steppes.  During  the  Stone  Age  the  human  inhabit- 
ants lived  in  forests  of  maple,  white  beech,  and  apple  trees.  But 
the  gradual  desiccation  of  the  country  resulted  in  the  immigration 
from  the  Central  Asian  plateau  of  such  species  as  could  adapt  them- 
selves to  the  dry  climate  and  soil,  in  the  disappearance  of  European 


and  Altaic  species  from  all  drier  parts  of  the  region,  in  tho  survival 
of  steppe  species,  and  in  the  adaptation  of  many  of  the  existing 
species  to  the  needs  of  an  arid  and  extreme  climate  and  a  saline  soil. 


ilt  present  the  flora  of  Turkestan  hss  a  variety  of  characters,  depend- 
ing on  the  various  physical  aspects  of  the  separate  regions,  the 
Pamir  vegetation  and  that  of  the  Aral -Caspian  steppes  constituting 
two  types  with  numberless  intermediate  gradations. 

There  is  no  arboreal  vegetation  on  the  Pamir,  except  a  few 
willows  and  tamarisks  along  the  rivers.  Mountain  and  valley 
altko  are  covered  with  soft  carpets  of  grass,  various  species  of 
Pcstuca  predominating  almost  to  the  exclusion  of  all  others.  In 
tho  immediate  vicinity  of  water  the  ryang  (Care*  phymida)  grows, 
and  a  few  patches  are  covered  with  Allium.  To  these  may  be 
added  a  few  Ranuneulacae,  some  Myototis,  low  Seabiam,  the  common 
Taraxacum,  one  species  of  Chamomilla,  and  a  few  Leguminotm.  In 
the  north  and  west  tho  Stiya  of  the  Kuwdan  steppes  supersedes 
Ftituea  and  affords  splendid  pasture  for  the  herds  of  the  Kara- 
Kirghiz.  In  the  gorges  and  on  the  better-watered  slopes  of  the 
mountains  the  herbaceous  vegetation  becomes  decidedly  rich.  Be- 
sides the  above-named  there  aro  many  other  Qramitum,  such  as 
the  beautiful  Latiagrotti*  splendent,  and  whole  seas  of  Scabious. 
Srcmunu,  of  a  variety  of  colours  and  6  to  7  feet  in  height,  forms 
thickets  along  with  the  tall  Scorodosma  farlida.  The  northern 
slopes  of  the  Atai  chain  are  richer  in  trees.  Up  to  12,000  feet  full- 
grown  specimens  occur  of  tho  arlcha  (Junipcnu  peeudo-Sabina), 
characteristic  of  the  whole  northern  slopes  of  the  Turkestan  high- 
lands, the  poplar,  a  very  few  birches  [£.  Sondiana),  and  a  rich 
underwood  of  shrubs  familiar  in  European  gardens,  such  as  Rhodo- 
dendron cKryxxnihum,  Sorbin  aucvparut  (rowan),  Berbcris  Kelerop&ia 
(berberry),  Lonictra  Tatarica  (honeysuckle),  and  CraUcgut  (taw- 
thorn).  Farther  east  and  north  comes  the  Turkestan  pino  (Picta 
ScArenl-iana),  while  at  lower  levels  there  grow  numerous  willows, 
black  and  white  poplars,  tamarisk,  large  CcUis,  as  well  as  shrubs  of 
Fletagnu*  (wild  olive),  Hippophat  rhamnoidct  (sallow  thorn),  Rubtu 
fructicotu*  (blackberry),  TYtmiw  tpinota  (blackthorn),  and  P.  Ar- 
mcniaca  (apricot).  The  characteristic  poplar,  Populu*  divtrttfolift, 
which  does  not  seem  to  have  found  yet  tho  shspe  of  leaves  best 
suited  to  the  climate,  and  therefore  produces  them  in  most  striking 
variety,  and  the  dwarf  Acer  Lobtlii — very  different,  however,  from 
tho  European  maple— also  occur. 

The  abovo  applies  to  most  of  the  highlands  of  the  Tian-Shan. 
Tho  drier  southern  slopes  are  quite  devoid  of  i  " 
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Oti  the  northern  alopeB,  at  the  higher  levels,  only  tho  Junipcrus 
jtstudo-Sabina  growi  on  the  mountains,  and  rich  meadow  grasses 
cover  the  syits.  Loner  down,  at  about  7500  to  8000  feet  tho  conifer 
tone  begins,  characterized  by  the  Pie ea  Schrenl-iatia,  which  fnrnithcs 
the  inhabitants  with  timber  and  fuel.  Of  course  the  artcha  and  a 
few  other  deciduous  trees  also  occur.  The  richest  zone  is  that 
which  comes  next,  extending  downwards  to  6000  and  4500  feet. 
There  woods  of  birch,  several  species  of  poplar,  the  maple  (Artr 
Stmenovii),  and  a  rich  underwood  spread  over  the  mountain  slopes. 
Orchards  of  applo  and  apricot  surround  the  villages.  The  meadows 
are  covered  with  a  rich  vegotation,— numberless  bright  Pionitc, 
variegated  &nbios»,  large  Cvnvolmlaetm,  all  kinds  of  Campanula, 
dark-coloured  Kremtmis,  splendid  Umbtll\ferm,  yellow- flowered  Gal- 
lium, a  mass  of  Rosacts,  AlUttM,  Gli/ctjrrhU*,  high-stemmed  Scared- 
crmafittida,  and  tall  Gramintm.  But,  as  soon  as  the  soil  loses  its 
fertilo  humus,  it  produces  only  a  few  of  Phlomit,  Alhnji  camtlorum, 
Pximmm,  Salsolactx,  Ariemisise,  Peganuiit,  and  some  poppies  and 
Chamomillm,  but  only  in  tho  Boring.  Tho  invading  steppe  plants 
appear  everywhere  in  patches  in  the  Turkestan  meadows.  Veiy 
often — almost  invariably  on  the  drier  southern  slopes  of  the 
mountains— the  steppe  vegetation  climbs  up  to  the  level  of  the 
alpino.  Nowhere,  perhaps,  is  tho  effect  of  various  soils — loess, 
clay,  salt  clay,  and  sand— r.pon  vegetation  better  observable  than 
in  the  recently-emerged  and  arid  regions  of  Turkestan. 

Tho  "culture "  or  " apricot "  zono  is  followed  by  the  prairie  belt, 
in  which  Mack-earth  plants  (Sfijvt  and  the  like)  stmgglo  for  oxist- 
eiicu  against  invading  Central  Asian  forms.  And  then  come  the 
lowlands  and  deserts  with  their  moving  sandy  burkhans,  thors, 
and  takyrs  (sooTha.nscasi'IAN  Region).  Two  species  of  poplar  (P. 
pntinoia  and  P,  diversifolia),  Elaaynua  angustifjlia,  the  ash,  and 
a  few  willows  grow  along  the  rivers.  Large  areas  ai«  wholly 
destitute  of  vegetation,  and  after  crossing  100  miles  of  such  a 
desert  tho  traveller  will  occasionally  come  upon  a  forest  of  laksanl 
(Anabasis  Ammodcndroit).  Contorted  stems,  sometimes  of  consider- 
able thickness,  very  bard,  and  covered  with  a  grey  cracked  bark, 
rise  out  of  the  sand,  bearing  green  plumes  of  thin  branches,  with 
small  greyish  leaves  and  pink  fruit  Sometimes  the  tree  is  a  mere 
knot  peeping  above  the  sand  with  a  crown  of  thin  branches.  But 
eveu  these  fantastic  growths  are  rapidly  being  destroyed  by  tho 
Kirghiz  herdsmen,  who  use  them  for  fuel.'  In  spring,  however, 
the  steppe  assumes  quite  another  ns|>cct,  being  covered,  except 
where  the  sands  are  shifting,  with  a  rich  vegetation.  Persian 
species  penetrate  into  Bokhara  and  the  region  of  the  upper  Amu. 
As  already  stated  (p.  035),  the  climate  of  Tuikcstan  varies  con- 
pro- siderably  from  north  to  south.  In  Akmolinsk  and  " 
i..     most  ol  the  kinds  of  corn  which  characterize  Middle 

are  grown.  South  of  the  Tchu  and  the  Syr-Daria  gardening  is  a 
considerable  industry  ;  and,  although  rye  and  wheat  continue  to 
bo  .the  chief  crops,  the  culture  of  the  apple,  and  especially  of  the 
apricot  (urynk),  aopiircs  importance.  Attempts  arc  also  made  to 
cultivate  the  vine.  Tho  inhabitants  of  the  neighbourhood  of  Tash- 
kend  and  Samarkand,  as  well  as  those  of  the  much  more  northern 
but  better  sheltered  Kulja  oasis,  add  the  cultivation  of  the  almoud, 
pomegranate,  and  fig.  Vines  are  grown  and  cotton  planted  in 
thoso  districts.  Finally,  about  Khojend  and  in  Ferghana,  where 
tho  climate  is  milder  still,  the  vine  and  the  pisUrhio  tree  rover  the 
hills,  while  agriciilturo  and  horticulture  have  reached  a  high  degree 
of  perfection.  Suci-r=ssful  attempts  are  now  being  made  to  grow 
the  tea-plant  in  the  Transc^pian  region. 
Agri-  The  arable  land,  being  limited  to  tho  irrigated  terraces  of  loess 
culture,  already  spoken  of,  occupies  less  than  a  fiftieth  of  the  whole  area  of 
West  Turkestan,  even  when  the  Transcaspian  deserts  are  left  out 
of  account.  The  remainder  is  nearly  equally  divided  between 
pastute  laud  and  desert  (sandy  stoppo  and  barren  mountain). 
Owing  to  a  very  equitable  distribution  of  irrigation  water  in  accord- 
ance vith  Moslem  law,  agriculture  and  gardening  have  reached  a 
L it;li  stage  of  development  in  the  oases.  Two  crop*  are  usually 
taken  every  ycar.»  Wheat,  harley,  millet,  pease,  lentils,  rice, 
sorghum,  lucerne,  and  cotton  are  the  chief  agricultural  products. 
Carrots,  melons,  vegetable  marrows,  and  onions  are  extensively 
grown.  Rye  and  oats  are  cultivated  in  Ka?alinsk  and  Kopat. 
Corn  is  exported.  Owing  to  the  irrigation,  total  failure  of  crops 
RtjJ  consequent  famines  are  unknown,  unless  among  the  Kirghiz 
shepherds.  The  kitchen  gardens  of  the  Mohammedans  are,  as  s 
rub),  adn.irably  kept.  Potatoes  are  grown  only  by  the  Russians. 
The  cultivation  of  cotton  is  rapidly  extending  (32,000  acres  in 
ISScil,  as  also  is  sericulture,  which  is  chiefly  carried  on  in 
Ferghana,  whence  silk  cocoons  are  an  important  item  of  export. 
Cattle-breeding  is  extensively  pursued,  and  in  Russian  Turkestan 
ah.no  recent  estimates  show  400,000  camels,  1,000,000  horses, 
l,20n,000  cattle-,  and  11,000,000  sheep.  This  last  figure,  however, 
is  but  a  very  rough  estimate, — tho  flocks  on  tho  Kirghiz  »tep|>e 
being  so  largo  that  the  proprietors  themselves  do  not  know  their 

1  SicOU'b  FtrttrWi.k.i  »rid  Pr  if.  K.-r.-.l.i.e'§  din  wings  of  •al-xaui  forests  In 
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exact  numbers.  Murrains  are  of  frequent  occurrence  ;  a  recent  ona 
resulted  in  a  terrible  famine  among  tho  Kirghiz.  Live  cattle, 
hides,  wool,  camel-hair,  tallow,  felt,  and  leather  are  exported  to  a 
considerable  extent. 

Tho  mineral  wealth  of  Turkestan  is  considerable.  Traces  of! 
auriferous  sands  have  been  discovcrod  at  many  places,  but  the  per- 
centage of  gold  is  too  poor  to  make  tho  working  remunerative. 
Silver,  lead,  and  iron  ores  occur  at  several  places  ;  but  the  want 
of  fuel  is  an  obstacle  to  their  exploitation.  Tho  vast  coal-beds  of 
Kulia  and  several  inferior  onos  in  Turkestan  arc  not  yet  seriously 
worked,  tho  total  yearly  output  being  only  somo  120,000  cwts. 
The  naphtha  wells  of  Ferghana  and  the  layers  of  graphite  about 
Sairam-Nor  arc  also  neglected.  There  are  abundant  deposits  of 
gypsum,  alum,  kaolin,  marble,  and  similar  materials.  Notwith- 
standing the  salt  springs  of  Ferghana  and  Syr-Daria,  the  salt  lakes 
of  the  region,  and  tho  rock-salt  strata  of  the  Alexandrovnk 
Mountains,  salt  is  imiwted. 

Turkestan  has  no  manufacturing  industry  carried  on  by  means  Industry 
of  machinery,  except  a  few  distilleries  andtwo  establishments  for  i»d 
dressing  raw  cotton.    But  there  is  a  great  variety  of  artisan  woik,  trade, 
which,  however,  has  becu  for  some  time  declining  end  now  stands 
at  a  rather  low  level.'    Trade  is  verv  ativelv  carried  on.  Its 
importance  may  be  judged  by  tho  fact  that  in  1676  27,900  camels 
wero  used  Tor  tho  transport  of  wares  to  Tashkrnd.    This  town  and 
Bokhara  are  tho  chief  commercial  centres,  the  principal  aiticles  of 
export  to  Russia,  Ha  Orenburg  and  Semipalatinsk,  being  raw  cotton 
and  silk,  cattle  and  their  products,  while  manufactured  wares  are 
imported  in  return.    Thae  is  also  an  import  and  export  trade  to 
and  from  Urumtchi  and  China,  Ha  Kulja  anel  Ak-su. 

Turkestan  has  been  the  theatre  of  so  many  migrations  and  con-  Elfin  o- 
quests  that  its  present  population  could  not  fail  to  be  Very  mixed,  graphy. 
Both  Aryans  and  Mongols  (es|>ecially  tlio  Ural  Altaic  branch)  havo 
their  representatives  there,  tho  former  settled  for  the  most  part, 
the  latter  chiefly  nomad.  The  Ural-Altaians,  or  Turanians,  are 
numerically  the  predominant  eloment,  and  consist  of  Turcomans, 
Kirghiz,  Lzbegs,  and  Sarin.  Tho  Turcomans  inhabit  chiefly  that 
part  of  Turkestan  which  is  now  known  as  the  Thansc/si-ian 
Rko  ion  (ar.tr.).  They  number  less  than  one  million.  Tho  Kara- 
Kalpaks  f"  Black  Bonnets")  may  uumber  about  50,000  in  Turke- 
stan, and  sonm  .100,000  in  the  Russian  empire  altogether.  Very 
littlo  is  known  of  their  history.  They  are  supposed  to  be  but 
recent  immigrants  to  SyT-Daria,  having  como  from  the  former 
Bulgarian  empire  on  tho  middle  Volga.  Their  language  and 
habits  are  tho  same  as  thoso  of  the  Kirghiz  ;  but  for  the  last 
century  and  a  half  they  have  had  some  acquaintance  with  agricul- 
ture. Their  pacific  temper  exposed  them  to  thu  raids  of  the 
Kirghiz,  who  compelled  them  first  to  settlo  in  Dzungaria,  then  to 
change  their  dwellings  several  times,  and  ultimately  (in  1742)  to 
recognize  the  sovereignty  of  Russia.  Even  sinco  that  time  they 
havo  been  driveu  by  the  persecutions  of  their  old  enemies  to 
cross  tho  Aral-Caspian  steppes  and  seek  refuge  near  Ast..«l;lmn. 
The  real  masters  of  the  steppes  and  highlands  of  Turkestan  aro 
the  Kirghiz,  of  whom  there  are  two  branches, — the  Kazat  (Cossack) 
Kirghiz  and  the  Kara  (Black)  Kirghiz  or  Burut  (see  Kinmiiz). 
The  Uriieg*,  who  played  a  predominant  political  part  in  Turkestan 
before  the  Russian  conquest,  arc  of  Turco-Tartar  origin  and  speak 
a  puro  Jagatai  dialect ;  but  thry  are  mixed  to  a  prat  extent  with 
IVrnians,  Kirghiz,  and  Mongols.  They  arc  subdivided  into  clans  ami 
lead  a  scmi-nomadic  life,  preserving  most  of  the  attractive  features 
of  their  Turkish  congeners — especially  their  honesty  and  independ- 
ence. AVhcn  settled  they  aro  mostly  designated  a*  Saris — a  name 
which  has  reference  more  to  manner  of  life  than  to  anthropoi  d  al 
classification,  although  a  much  stronger  admixture  of  Iranian  blood 
is  evident  in  the  Sarts,  who  also  speak  Persian  at  Khojend  and 
Samarkand.  Tarantchi  or  Taranji  ("labourer"  in  Chinese)  is  the 
name  given  lo  thoso  Sarts  who  were  settled  in  tho  Kulja  region  bv 
thc-  Chinese  Government  after  tho  rising  of  17S8.  They  cons'.itvte 
about  two- fifths  of  the  population  of  Kulja.  After  defeating  '.l  a 
Dzungafis  in  the  year  1865,  they  took  the  politirsl  power  in  Kulja 
into  their  own  hands,  offering  shelter  to  the  Kirghiz  who  undo 
inroads  on  the  Russian  dominions.  This  was  made  a  pretext  ftr 
tho  annexation  of  Kulja  by  Russia  in  1671  ;  but  it  has  been  sir.ee 
restored  to  China.  The  origin  of  the  D/ungafis  is  somewhat  prob- 
lematical. They  number  neaily  20,000,  and  inhabit  the  valley 
of  the  Hi  in  Kulja  and  partly  aro  settled  in  Russian  Turkest-jii. 
They  aro  Mohammedans,  but  have  adopted  Chinese  manners  of  lifo. 
The  Mongolian  branch  is  represented  in  Tuikestan  by  Kalmucks 
and  Torgoutcs  (Torgod)  in  the  north -ca=t  and  in  Kulia,  where 
they  are  mixed  with  Solon*,  Sibos.  and  Chinese.  The  Aryan 
Tajak  (see  Tajak),  the  aborigines  of  the  fertile  parta  of  Turkestan, 
were  subdued  by  the  Turco- Mongol  ian  invaders  and  partly  com- 
pelled to  emigrate  to  the  mountain!,  where  they  arc  now  known 
as  Oaltchas.  They  constitute  the  intellectual  element  of  tho 
country  and  are  the  principal  owners  of  tho  irrigated  land, — the. 
Uzbcgi  being  their  labourers,  —  merchants,  and  rnollahs  or  priests. 
T'ocv  are  Snnniv  Mussulmans.  The  o:l»  r  representatives  of  Aryan 
J  siii  .V  AUjVtl  •»"/.•. '..iaa 'WAHw  </  MS»Cta*hif«ttj;  I1M. 
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race  in  Turkestan  are  a  few  Persian  a,  mostly  liberated  slaves ; 
Indiana,  who  carry  on  trade  and  usury  in  tlio  eitiea;  a  few 
Gipsies;  and  the  Russians.  Among  theee  laat  two  distinct 
elements  must  be  noticed,— the  Cossacks,  who  are  settled  on  the 


the 


CsVcte 


of  the  Kirghiz  steppe  and  hare  assumed  many  Kirghiz 
1  and  the  peasant-settlers  who  are  beginning  to  colonize 
of  the  111  and  to  spread  farther  tooth.    Exclusive  of  the 
military,"  the  Russians  nnmber  about  75,000,  nearly  two-thirds 
being  in  Semiryetcliensk  (Cossacks  and  peasants). 

Turkestan  has  no  lack  of  populous  cities,  which,  notwithstanding 
recent  vicissitudes,  continue  to  be  important  for  their  trade,  while 
MTersl  others  are  widely  famous  for  the  part  they  hare  played  in 
history.  Khokaxd,*  ilABOHluuf,  Kamangan,  and  Andijan  in 
Ferghana ;  Tashkwd  and  Kiiojkxd  in  Syr-Daria ;  Sama&kakd 
in  Zcra&han;  Bokhara  and  Khiva  in  the  independent  khanates 
have  each  from  30,000  to  100,000  inhabitants. 

Populous  cities  adorned  with  fine  monuments  of  Arabian  archi. 
tec  tare,  numerous  ruins  of  cities  decayed,  grand  irrigation  canals 
now  lying  dry,  and  written  monuments  of  Arabian  literature  testify 
to  a  tune  when  civilization  in  Turkestan  stood  at  a  much  higher 
level  than  at  present.  Thia  period  was  during  the  first  centuries 
after  its  conversion  to  Islam.  Now  all  is  in  decay.  The  beautiful 
mosques  and  madrases  are  dilapidated  ;  no  astronomers  watch  the 
sky  from  the  tope  of  their  minarets ;  and  the  scholars  of  the 
madrasas  wast*  their  time  on  the  most  deplorably  puerile  scholas- 
ticism. The  inspiration  of  early  belief  has  disappeared  ;  the  ruling 
motive  of  the  moUahs  (priests)  is  the  thirst  for  personal  enrichment, 
aod  the  people  no  longer  follow  the  khojas  (see  p.  089  below).  The 
agricultural  labourer  has  preserved  the  uprightness,  diligence,  and 
sobriety  which  characterize  the  Turkish  peasant  in  Asia  as  well  as 
in  Europe  ;  but  the  richer  inhabitants  of  the  eitiea  are  grossly 
sensual.  Centuries  of  wars,  followed,  by  massacres  ana  cruel 
vengeance,  an  unceasing  civil  strife 'between  parties  disputing  for 
-supremacy  in  the  name  of  religion,  conspiracies,  appeals  to 
foreigners,  and  endless  intrigues  havo  hastened  the  decay  of 
Mohammedan  civilization  in  the  khanates  of  Turkestan  and  pared 
the  way  for  Russian  conquest 
of  It  remains,  however,  an  open  question  whether  the  Russians  will 
i  be  able  to  bring  new  vigour  to  the  country  and  awaken  intellectual 
re.  life.  Tbey  have  failed  to  do  so  in  eostorn  Russia,  at  Kazan,  and 
elsewhere,  where  both  civilizations — the  European  and  the  Asiatic 
— remain  as  thoroughly  estranged  from  one  another  as  they  were 
three  centuries  ago.  This  estrangement  is  not  merely  religions, 
but  social  and  economical.  The  followers  of  Islam,  whose  common 
law  and  religion  know  only  of  a  temporary  possession  of  tho  land, 
which  belongs  wholly  to  the  Prophet,  can  cot  accept  the  principles 
of  unlimited  property  in  land  which  European  civilization  has 
borrowed  from  Roman  law ;  to  do  so  would  put  an  end  to  all 
public  irrigation  works,  and  to  tho  system  by  which  water  is  used 
;  to  each  family's  needs,  ana 
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be  fatal  to  agricul 
of  Turkestan,  the  Russiacs  began 
to  grant  deeds  establishing  property  rights  over  land  in  accordance 
with  Roman  law.  But  a  atudy  of  the  Mohammedan  system  soon 
put  an  end  to  so  erroneous  a  policy,  and  Mussulman  law  is  still 
respected.  The  Russians  have  abolished  slavery  in  Turkestan  ; 
ana  their  rule  has  put  an  end  to  the  interminable  intestine  struggles, 
which  had  weakenod  and  desolated  the  wholo  region.  The  barbar- 
ous tortures  and  executions  which  rendered  Khiva  notorious  in  the 
East  are  no  longer  heard  of;  and  the  continual  appeals  of  the 
khojas  for  "  holy  "  war  against  their  rivals  find  no  response.  But 
the  Russian  rule  has  imposed  many  new  taxes,  in  return  for  which 
Turkestan  only  gets  troops  of  Russian  merchants  and  officials,  who, 
instead  of  becoming  the  exponents  of  what  is  best  in  European 
civilization,  too  often  accept  the  worst  features  of  the  depraved 
Mussulman  civilization  of  tho  higher  classes  of  the  country.  New 
tribunals  and  new  justices  of  the  peace  are  about  to  be  introduced 
(1887) ;  schools  are  being  diligently  spread  ;  but  the  wants  of  the 
natives  are  set  behind  those  of  the  children  of  the  Russian  officials 
and  merchants  and  the  supposed  necessities  of  Russifies  tion.  A 
consulting  hospital  for  Mohammedan  women  has  recently  been 
opened  by  women  graduates  in  medicine  at  Tashkent!. 

East  Tdrkbstan. 

As-  already  stated,  by  this  namo  wo  designate  that  vast 
depression  in  tho  great  plateau  of  eastern  Asia  which  lies 
'    Tian-Shan  M. 


1      a  i  V  n 

between  toe 


in  the  north-west :  the 


steep  slopes  of  the  Pamir  and  of  the  Tibet  plateau, 
bordered  by  the  Kuen-Lun,  in  the  south-west  and  south  j 
the  Attyn-Tagh  in  the  south-east  as  far  as  Lake  Lob-Nor ; 
and  in  tho  north-east  the  still  imperfectly  known  mountains 
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which  run  east-south-east  from  the  Tian-Shan,  having  the 
Bagratch-kul  on  their  northern  slope.'  Farther,  east  the 
Kuruk-Tagh  and  tho  steep  slope  of  the  Gashun  Gobi 
separate  East  Turkestan  from  the  higher  terrace  of  the 
plateau,  so  that  about  Lob- Nor  the  Tarim  depression  is 
narrowed  to  a  width  of  about  100  miles ;  and  on  the  98th 
meridian,  at  Lake  Tchin-shen-ho,  the  steep  edge  of  the 
Gobi  meets  the  spurs  of  the  Nan-Shafl  Mountains.*  This 
region  has  been  and  still  is  designated  by  a  variety  of 
names,  such  as  the  Tangut  Plain,  West  Gobi  (a  most  in- 
appropriate name,  as  already  pointed  out  by  Ritter),  Alty- 
shar  or  Jity-shar  (the  land  of  six  or  seven  cities),  Little 
Bokharia,  Kashgana,  and  so  on.  In  its  physical  features 
it  forms  a  connecting  link  between  the  Chinese  territories 
and  the  Aral-Caspian  depression.  It  covers  about  465,000 
square  miles,  but  has  hardly  more  than  1,000,000  inhabit- 
ants. 

Although  lying  at  a  high  altitude  (Kashgar  4000  feet  Physic--' 
and  Yarkand  4120  feet),  it  has  the  character  of  a  depres- fr**"** 
sion  in  comparison,  not  only  with  the  mountains,  but  also 
with  the  lofty  plateaus  which  Burround  it, — Tibet,  Pamir, 
and  the  Tian-Shan  gyrU.  It  has  a  general  slope  towards 
the  east,  and  its  lowest  portions  (formerly  occupied  by  a 
great  lacustrine  basin)  are  only  2600  feet  above  tho  f*a.5 
At  its  north-east  edge,  i.e.,  at  the  foot  of  tho  remotest 
offshoots  of  the  Tian-Shan,  M.  Prjovalslry  measured  an 
altitude  of  only  2600  feet.  Its  average  altitude  ranges 
from  SI 00  to  3700  feet,  increasing  to  4200  at  its  outer 
rim.  No  mountains  or  hills  diversify  its  surface,  which  is 
that  of  a  high  plain.  All  the  mountains  which  enclose  it 
rise  to  considerable  heights,  far  above  the  enow  line.  The 
steep  slopes  of  the  Pamir  culminate  in  Tagbarma  Peak 
(25,360  feet).  In  the  north  the  snowclad  Kokshat-tau 
and  Kirghiznyn  Ala-tau  form  a  series  of  uninterrupted 
chains,  which  reach  a  height  of  24,000  feet  iu  the  Khan- 
Tengri  and  have  at  their  southern  base  the  broad  and  high 
alpine  plateaus,  or  tyrU,  of  which  the  Yutduz,  dotted 
with  lakes,  has  acquired  historical  fame  as  tho  meeting- 
place  of  the  armies  of  Timur  before  his  Dzungarian  march. 
On  tho  southern  borders  of  East  Turkestan,  in  the  Kuen- 
Lun  and  Karakorum  Mountains,  is  the  Dapsang — one  of 
the  highest  peaks  of  the  globe  ;  and  farther  east  the  Altyn- 
Tagh  and  the  Nan-Shafl  (with  Humboldt  and  Ritter 
ranges),  which  are  among  the  highest  mountains  of  Asia, 
separate  it  from  the  lofty  Chaidam  or  Tsaidom  plateau.4 
East  Turkestan  is  thus  secluded  by  high  mountains  and 
plateaus  from  the  rest  of  the  continent.  Even  the  few  Passe., 
passes  which  lead  to  it  climb  to  altitudes  of  14,000  fret. 
It  is  open  only  towards  the  east,  where  it  is  connected 
with  the  Gobi  depression.  Its  position  as  the  highway 
from  China  to  West  Turkestan  and  the  Dzungarian  empire 
has  made  it  known,  though  only  very  imperfectly  until 
lately,  through  Chinese  documents,  the  narratives  of  the 
journoys  of  Buddhist  missionaries,  and  tho  travels  of 
Marco  Polo,  Rubruquis,  and  a  few  Jesuits.  From  a  remote 
antiquity  it  was  crossed  by  caravans  going  from  China  to 
Lake  Baikash,  Ferghana,  and  the  Oxua.  Tho  route,  after 
crossing  the  Gobi,  proceeded  either  to  the  Dzungarian 
Gate,  or,  via  Rash gar,  to  the  high  passes  of  Terek-Da  van 
and  Muz-art,  which  led  to  Ferghana  and  Issyk-kul.  Both 
passes  have  a  wide  renown  in  Central  Asia,  the  latter 
especially,  on  account  of  its  difficulties,  one  of  which  is  a 
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r,  wmcn  has  to  be  ascended  with  tlie  help  of 

the  ice  axe. 

Rmr  One  river  only,  the  Tarim— now  lost  in  the  marshes  of 
Tarim.  Lob-Nor — and  its  tributaries,  water  this  region.  It  is 
T  formed  by  the  confluence  of  several  rivers  flowing  from 
the  semicircle  of  mountains  which  fence  in  East  Turkestan 
on  the  south,  west,  and  north.  The  Kashgar-Daria  rises 
under  the  name  of  Kizil-su  on  the  Atai  The  Yarkand- 
Daria  has  its  origin  in  a  high  valley  between  the  Kuen- 
Lun  and  Karakorum  Mountains,  at  the  base  of  Dapsang, 
from  several  streams,  such  as  the  auriferous  Zerafshan, 
which  is  fed  by  the  glaciers  of  the  Karakorum  pass ;  after 
piercing  the  Kuen-Lun,  it  enters  the  plain,  where  its  waters 
are  soon  diverted  to  the  fields  and  gardens  of  the  Yarkand 
oasis.  The  Khotan-Daria  rises  farther  east  in  the  same 
valley,  and  also  pierces  the  Kuen-Lun,  its  two  branches — 
the  Kara-kash  and  Urung-kash— being  ronowned  for  their 
"  black  "  and  "  white  "  jade.  This  river  only  reaches  the 
Tarim  during  the  summer.  The  Tian-Shan  Mountains 
contain  the  sources  of  several  feeders  of  the  Tarim ;  but 
some '  of  them  no  longer  reach  the  main  stream.  The 
Kizil-Kunghei  disappears  after  having  watered  Utch-Turfan 
(Uj-Turfan) ;  the  Ak-su  meets  tho  Khotan-Daria  .at  its 
junction  with  the  Tarim;  but  the  Baidu-gol  and  the 
Kutcha  are  lost  in  Lakes  Baba-kul  and  Sary-kamysh. 
From  the  Yutduz  plateau  comes  tho  Haidu-gol,  which 
flows  past  Kara-Shor  and  enters  the  Bagratch-kul  Lake, 
whence  it  issues  under  the  name  of  Kontcha-Daria,  and, 
crossing  the  east  of  East  Turkestan  from  north  to  south, 
joins  tho  marshes  of  Lob-Nor ;  thus  tho  long-doubted  con- 
nexion between  these  two  lake3— the  northern  and  the 
southern — really  exists.  The  Tarim  is  navigable  for 
steamers  from  the  confluence  of  tho  Yarkand  and  Khotan 
LtewrU.  rivers  all  the  way  to  Lob-Nor.1  These  rivers,  however, 
do  not  bring  life  to  the  immense  deserta,  the  aspect  of 
which  recalls  partly  the  Aral-Caspian  depression  and  partly 
tho  Mongolian  Gobi.  Their  undulating  surface  is  covered 
with  a  gravelly  soil,  out  of  which  all  tho  finer  particles  have 
been  winnowed  by  tho  wind,  and  it  resounds  under  the 
hoofs  of  the  passing  hordes ;  grass  covers  it  only  in  the 
beginning  of  spring.  Here  and  there  occur  clayey  deposits 
with  an  effloresce nco  of  salt,  which  is  hard  in  summer  but 
impassable  after  rains.'  Then  come  immense  areas  of  loose 
sand,  which  is  raised  in  clouds  by  storms  of  wind,  and  the 
hilto  of  which,  moving  on  like  waves,  invade  tho  cultivated 
fields  that  have  been  conquered  by  laborious  effort  from 
the  desert.  The  features  with  which  the  traveller  in  the 
Sahara,  or  on  the  plateau  of  eastern  Iran  about  Lake  Zareh 
(Hamun)  is  familiar,  are  here  reproduced  on  the  same 
large  scale.'  The  Takla-makan  desert  north  of  Khotan 
covers  93,000  square  miles — an  area  nearly  equal  to  that 
of  Great  Britain.  As  one  approaches  Lob-Nor,  and  thus 
touches  upon  territory  that  has  emerged  at  a  still  more 
recent  epoch,  the  desert  becomes  still  drearier  and  still 
less  passablo  on  account  of  the  shifting  sands.  Lob-Nor 
now  consists  of  two  basins :  but  the  largest  of  them, 
although  it  has  an  area  four  times  as  large  as  that  of  the 
Lake  of  Geneva,  can  hardly  be  called  a  lake,  since  its 
greatest  depth  is  less  than  20  feet,  while  reeds  rise  20  feet 
above  the  thin  film  of  water  and  extend  far  beyond  its 
shores.  In  fact  the  whole  of  the  region,  notwithstanding 
its  considerable  altitude  above  the  ocean,  has  but  recently 
emerged  from  under  water.  During  the  later  portion  of 
the  Tertiary  period  it  .was  covered  with  an  immense 
Mediterranean  sea,  and  even  during  the  Post-Pliocene 
period  was  occupied  by  a  lake.  But,  as  we  see  on  a 
smaller  scale  in  Finland  and  Sweden,  where  the  higher 

1  At  th«  confluence  the  Tarim  has  it  low  water  •  depth  of  8  to  5 
feet  and  a  width  of  190  yard.  ;  toward*  T»b-Nor  the  depth  increase* 
to  U  feet  (Prjevalsky,  la  Izvettia  of  Ruas.  O«og.  8oc„  1887). 


lacustrine  depressions  are  more  advanced  in  wo  process  of 
desiccation  than  those  situated  at  lower  levels,  so  in  Central 
Asia,  the  more  elevated  Tarim  region  is  more  advanced  in- 
its  desiccation  than  the  Balkash  basin,  and  this  latter 
again  is  in  a  more  advanced  stage  of  the  same  process  than 
the  Aral -Caspian  depression.  The  desiccation  of  East 
Turkestan  must  have  gone  on,  however,  within  historical 
times  at  a  much  more  rapid  rate  than  geologists  seem  pre- 
pared to  admit.  East  Turkestan  has  not  always  been  the 
desert  it  now  is.  Many  cities,  in  which  Greek  and  Byzan- 
tine coins  have  been  found,  lie  buried  beneath  tho  sands, 
and  in  one  of  these  Buddhist  statues  have  been  discovered. 
Indeed  it  is  very  probable  that  the  great  migration  of  the 
finst  centuries  of  our  era  resulted  from  the  necessity  of 
abandoning  East  Turkestan. 

Tho  climate  i«  severe  :  •  cold  winter  follows  s  burning  summer.  Climate. 
A  few  showers  slightly  moisten  tho  surface,  in  spring ;  but  the  summer 
and  autumn  an-  rainless.  The  sir.iif  continually  charged  with  dust, 
and  often  with  sand. 

Tho  vegetation  of  the  interior  of  East  Turkestan  is  very  poor,  Flora, 
being  tho  same  as  that  of  tho  steppes  6(  West  Turkestan.  On  the 
sandy  hills  arc  some  tamarisks  and  Elmagnvt,  rapidly  being  used 
up  as  fuel  ;  along  tho  rivers  aro  copses  of  poplars,  which  bavo  diffi- 
culty in  maintaining  themselves,  because  no  humus  gathers  in  their 
shade,  the  dry  leaves  being  blown  away  by  tho  storms  and  scattered 
ss  dust  over  tho  desert ;  and,  finally,  along  the  old  beds  of  rivers 
and  lakes  grow  dense  and  rank  beds  of  reeds,  where  the  wild  boar 
hits  his  habit  it.  Immense  areas  are  covered  with  SaUolacae,  and 
the  gravelly  ground  is  clothed  in  spring  with  a  rich  carpet  of  grata 
Tho  oases  poswss  all  the  plants  which  are  cultivated  in  West 
Turkestan, — the  mulberry,  walnut,  pear,  apple,  apricot,  olive,  and 
vine.  Cotton,  rice,  maize,  millet,  and  wheat  are  grown  ;  and 
MiddendoriTs  *  remark,  that  on  tho  edge  of  the  desert  we  find  the 
best  cultivated  fields  and  the  richest  gardens,  it  still  more  appli- 
cable to  the  ousts  of  East  than  to  those  of  West  Turkestan.  But 
outside  the  oases  desolation  reigns.  Wind  freely  modifies  the  sur- 
face, carrying  away  tho  finest  particles  of  the  gravelly  soil,  breaking 
down  tho  tarkhr.itt  as  coon  as  man  has  destroyed  the  vegetation 
which  grew  on  them,  and  lifting  the  sand  into  the  air  and  whirling 
it  along  in  columns  of  the  most  fantastio  shapes. 

As  a  rule,  the  mammals  are  not  numerous,  and  the  fauna  closely  Fauna, 
resembles  that  of  the  Tian-Shan.  It  seems,  to  bo  owing  to  the 
loneliness  of  its  deserts  that  East  Turkestan  has  preserved  the  wild 
ancestors  of  our  domcatio  animals.  Besides  the  wild  ass  (Equus 
hemionut),  Prjevalsky  discovered  in  tho  Drungarian  steppes  tho  wild 
horse — the  rtal  ancestor  of  our  domestic  horse— and  on  the  j  ' 
of  Tsaidam  the  wild  camol  and  tho  wild  yak.1 

Raw  cotton  and  silk  aro  exportcd'to  a  considerable  amount ;  bnt  Indus- 
of  manufactured  cottons  only  a  rough  mata  is  sent  to  Semlryetchensk  trie* 
for  the  Kirghiz.  Some  silk  wares,  carpets,  and  silk  "grain"  are  i 
exported  from  Khotan,  leather-ware  from  Yarkand,  polished  and 
copper  ware  from  Ak-su,  and  small  iron  wore  from  Kutcha.  Stock- 
breeding  ia  of  paramount  importance,  and  cattle,  asses,  camels,  and 
sheep  are  reared  in  considerable  numbers.  Mineral  resources  are 
not  wanting,  but  the  mining  industry  is  in  a  primitive  condition. 
Cold  is  obtained  from  alluvial  deposits  at  Kiria,  coal  at  Kaahgar, 
jade  iu  Khotan,  and  sulphur  and  saltpetre  at  Utch-Turfan. 

It  is  only  along  the  base  of  the  mountains,  where  there  is  a  fringe  Oases, 
of  loeat,  and  where  stream*  bring  tho  necessary  moisture,  that 
human  settlements  have  sprung  up,  or  rather  maintained  them- 
selves until  now.  The  series  of  oases  skirts  the  base  of  the  ' 
Shan  and  the  Kuen-Lun.  Kaahgar  stands  at  tho  apex  of  the  i 
made  by  those  two  ranges,  while  Yanghi-hi«*ar,  Yarkand,  Khotan, 
and  Kiria  lie  along  the  Kuen-Lun,  and  Utch-Turfan,  Ak-su,  Bai, 
Kutcha,  Kurta,  Karasliar,  and  Turfan  along  the  Tian-Shan.  Many 
miles  of  desert  separate  theso  oasas  from  each  other ;  and  their 
population  could  be,  and  has  been,  much  greater  than  it  is,  for 
there  ia  no  lack  of  water  in  the  streams  which  rise  beneath  the 
snow  covering  of  the  mountains.  Tho  various  oases,  which  are 
named  after  their  chief  towns,  have  always  been  nearly  independent 
of  each  other.  Still,  in  the  course  of  their  much  disturbed  nutory, 
Khotan,  Yarkand,  Kashgar,  and  Ak-su,  one  after  another  acquired 
a  kind  of  supremacy  over  the  rest.  At  present  Yarkand  and  Kaah- 
gar are  the  most  important  Tho  city  ot  Yarkand  has  nearly  GO.OOO 
inhabitant ;  it  is  surrounded  by  walls,  and  has  a  separate  fort, 
Yanghi-hiaaar ;  ruins  of  old  settlements  are  scattered  around.  Its 
Chinese  merchant*  carry  on  an  active  trade,  and  the  Turkish  popu- 
lation are  breeder*  of  cattle  on  an  extensive  scale.  Wheat,  barley, 
rice,  beans,  eorghum,  mulberries,  and  a  variety  of  fruit  tree*  are 
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grown  in  tho  garden*.  Ea£HGax  (q.v.),  surrounded  by  a  *erie*  of 
populous  villages,  is  ths  chief  cxrmmercial  centre,  owing  to  iu  posi- 
tion on  the  highway  to  Lake  Iasyk-kuL  It  is  currounaed  by  forts, 
one  mHLTtAing  *i  the  oonflneuoo  of  the  Kuahgar  and  Yarkand  riven. 
Khotak  («.».)  or  Iltehi  (alao  Yn-thian),  a  very  populous  city  under 
the  Han  dynasty  of  China  (2i>6  B.0.-1  A.D.),  baa  mncb  declined  of 
lata.  It  ia  renowned  for  its  gold  mine*,  and  especially  for  it*  jade 
and  ita  mnak.  Copper  kettle*,  carpets,  some  eilk,  and  felt  ware 
are  manufactured.  Banju  (7000  houses),  Kilian,  Pialma,  Quma, 
Kargatyk,  and  Poagaa,  on  the  alope*  of  the  Kuen-Lun  between 
Yarkand  and  Khoten,  are  the  riohest  part*  of  the  region.  Naya, 
Kiria,  Tchira,  all  on  amall  rirert  flowing  from  the  Kuen-Lan,  con- 
tinue the  line  of  oases  toward*  the  east,  terminating  in  Tchertchcn, 
which  now  consists  of  but  a  few  *nore  of  houso*.  The  oasim  at  the 
base  of  the  Tian-Shan  are  Uteh-Turfan  (IJet-Turfan),  Ak-«u  (formerly 
the  capital  of  Sairam),  Bai,  Kntcha  with  Shah-yar,  Bugur,  Kurta, 
Karnnhar,  and  Turfan.  Their  inhabitants  grow  oorn  to'  a  consider- 
able amount,  and  keep  numerous  herd*  of  cattle  and  flock*  of  sheep. 
The  chief  export*  are  wool,  fowls,  and  the  horn*  of  the  maral  deer. 
On  the  lower  Tarim,  where  a  few  settlement1),  cupported  chiefly  by 
fishing,  continue  to  struggle  against  the  encroaching  desert,  the 
ruins  of  formerly  populous  towns  testify  that  the  region  was  not 
always  tho  dreary  waste  it  now  is. 

The  population  is  r.iixod,  Aryans  and  Turanians  being  thoroughly 
intermingled.  On  the  slopes  of  the  Pamir,  eb©»  :  Sary-kol,  there 
is  a  purely  Aryan  population  of  Persian  Ualtcb.  .  Kirghiz  and 
Kara- Kirghiz  inhabit  the  slopes  of  the  Tian-Shan.  Kalmucks  occur 
in  the  north-east ;  and  in  the  central  parts  the  population  consists 
of  Turkish  Sarta  and  Uzbega  and  of  Persian  Tajak, — the  Mongolian 
element  increasing  towards  the  north-east  The  language  is 
Turkish,  like  that  apokon  in  West  Turkestan,  with  several  varieties 
of  patoii  and  a  considerable  addition  of  Chinese  words.  A*  a  rule, 
the  inhabitant*  of  East  Turkestan  bare  an  air  of  poverty.  There 
are  no  rich  mosque*  in  their  towns,  such  as  those  of  Samarkand 
and  Bokhara  ;  the  bousea  are  of  unbaked  brick  and  poorly  furnished. 
The  dr<»  U  that  customary  in  West  Turkestan.  But  the  habit* 
of  the  people  differ  to  some  extent  and  the  women  enjoy  grvater 
liberty  than  in  other  Mohammedan  countries:  they  go  in  the  street* 
uriveiled;  free  marriages,  contracted  for  abort  terras,  are  nit  un- 
frequent.  Aa  a  rule,  the  position  of  women  is  more  independent 
—a  feature  noticed  even  by  the  earliest  travellers  in  the  country. 

The  aggregate  population  of  East  Turkestan,  estimated  between 
675,000  and  1,500,000  in  1825,  is  now  (18S7)  hardly  mow  than 
1,000,000.  Knropatkin  estimates  it  at  1,200,000,  Forsyth  at  600,000. 
The  population  of  the  chief  towns  may  be  stated  approximately  aa 
follows— Yarkand,  60,000  ;  Kanhgar,  50,000 ;  KhoUn,  40,000  ; 
8*njn,  85,000 ;  Ak-*u,  20,000  ;  Kiria,  15,000 ;  Yanghi-hisaar.  10.000 ; 
Kargatyk,  10,000  ;  Kurta,  6000. 

It  appears  very  orobable  that  at  the  dawn  of  history  East  Turke- 
stan was  inhabited  by  an  Aryan  population,  the  ancestor*  of  the 
present  Slavonio  and  Teutonic  race*,  and  that  a  civilization  not 
Inferior  to  that  of  Bactriana  had  already  developed  at  that  timo  in 
the  region  of  the  Tarim.*  Onr  knowledge,  however,  of  the  history 
»f  the  region  is  very  fragmentary  until  about  the  beginning  of  the 
Christian  era.  'When  the  Huns  (Hiong-nu)  occupied  west  and  east 
Mongolia  in  177  R.O.,  they  drove  before  them  tho  Yuo-chi  (Yules, 
Yete*,|Or  Ghetea),  who  divided  into  two  hordes,  one  of  which  in- 
vaded the  valley  of  the  Indus,  while  the  other  met  the  Saca  in 
East  Turkestan  and  drove  them  over  tho  Tian-Shan  into  tho  valley 
of  the  III  Thus  by  the  beginning  of  onr  era  tho  Tarim  region  had 
a  mixed  population  of  Aryan*  and  Ural- Altaians,  soma  being  settled 
agriculturists  and  others  nomad*.  There  were  also  several  inde- 
pendent cities,  of  which  Khoten  was  the  most  important  One 
portion  of  the  Aryans  emigrated  and  settled  in  what  is  now 
Waknan  (on  the  Pamir  plateau),  the  present  language  of  which 
seems  very  old,  dating  anterior  to  the  separation  of  the  Yedio  and 
Zeud  languages.  In  the  1st  century  the  Chinese  extended  their 
rale  westwards  over  East  Turkestan  a*  far  as  Kosher.  But  their 
dominion  seem*  to  have  been  merely  nominal,  for  it  was  soon  shaken 
off.  By  the  end  of  the  5th  century  the  western  part*  fell  under 
the  sway  of  the  "White  Huna"  or  Ephthalites,  while  the  eastern 
parts  were  under  Tangut  (Thygun)  dominion.    Tho  Chinese,  how 


>  Rnch  Is  the  conclusion  reached  by  LaMrn  (JnditcM  AUtrthuwukundi),  and 
Supported  by  M.  Grtgoricff  (Ruber's  Atim  In  Rum.  trans]. :  Addenda  to  "  Eut 
Tnrkoitaa,"  ia  Banian),  la  connexion  with  tee  objection  bated  upon  the 
■ab-boreel  character  of  the  regions  which  were  the  cradl*  of  the  Aryans,  sa 
proved  by  the  so-called  palsrontoVncy  of  the  Aryan  languages,  It  may  be  ob- 
served that  by  the  end  of  the  Glacial,  sod  daring  the  earlier  Laeostrins  (Post- 
Glacial)  period,  the  vegetation  of  Turkestan  and  of  Central  Asia  was  oolta 
different  from  What  It  It  now.  It  was  Siberian  or  north  European.  The 
naearcbea  by  M.  Kriso-JlT  (see  shore,  p.  SS5)  as  to  the  character!  of  the  former 
flora  of  the  Tum-flben,  and  the  change*  It  has  nnderjrooe  In  eonieq  nence  of  the 
extremely  rapid  desiccation  of  Central  ,AH*,  must  be  earsfally  borne  In  mind 
toaU  ^nKnlatirms  founded  upon  the  tcstlmoay  of  language  as  to  the  original 


of  numerous  caravan*.  The  civilization  and  political  organization 
of  the  country  were  dominated  by  the  Chinese,  but  were  also  in- 
fluenced to  some  extent  by-Gra>io-Bactrian  civilization.  Buddhism 
spread  rapidly  in  tho  south-west,  and  the  study  of  Pali  became 
widely  diffused.  Our  information  as  to  the  state  of  the  country 
from  the  2d  century  to  the  first  half  of  the  7th  is  slight,  and  is 
chiefly  derived  from  the  Journey*  of  the  Buddhist  pilgrim  Fa-hien 
in  800,  S.ng-yun  in  518,  and  Hwen-t  sang  in  629.  By  thi*  time 
Buddhism  had  reached  its  culminating  point ;  is  K  ho  tan  there  were 
100  monasteries  and  6000  monks,  and  the  Indian  sacred  literature 
was  widely  diffused ;  but  !> heady  there  were  tokens  of  it*  decay. 
Even  then  the  eastern  parte  of  the  Tarim  basin  seem  to  have  been 
growing  leas  and  lea*  populous.  To  the  east  of  Khoten  cities  which 
"  prosperous  when  visited  by  Song  -  yun  had  a  century  later 
into  ruins,  while  their  inhabitants  had  migrated  westwards. 
Legend  has  it  that  all  the  inhabitants  of  Oo-leo-lo-taia  were  buried 
in  a  sandstorm,  and  this  seem*  to  be  but  a  poetical  way  of  represent- 
ing a  phenomenon  which  was  steadily  going  on  in  East  Turkestan. 

Little  is  known  about  these  regions  during  the  7th,  8th,  and  0th 
centuries.  In  the  7th  century  the  Tibetan  king,  Srong-btsan,  with 
the  help  of  the  western  Turks,  subjugated  tho  western  part  of  the 
Tarim  basin.  During  the  following  century  the  Mohammedans 
under  Kotaibs,  after  several  excursion*  into  West  Turkestan,  took 
Samarkand,  Ferghana,  Tashkend,  and  Khokand  (712-718),  and 
invaded  East  Turkestan,  penetrating  as  far  as  Turfan  and  China. 
The  Chinese  supremacy  was  not  shaken  by  these  invasions.  But, 
on  the  outbreak  of  internal  disturbances  in  China,  the  Tibetans 
took  possession  of  the  western  provinces  of  China,  and  intercepted 
the  communications  of  the  Chinese  with  Kashgaria,  so  that  they 
had  to  send  their  troop*  throngh  the  lands  of  the  Hui-khe  (Hoei-ke, 
or  Hoei-bu).  In  790  tho  Tibetans  were  masters  of  East  Turkestan ; 
but  their  rule  was  nover  strong,  aud  towards  the  9th  century  wo 
find  tho  country  under  the  Hoi-he.  Who  these  people  were  is 
somowhat  uncertain  Accord  !.ng 'to  Chinese  documents,  they  cams 
from  the  Selenja  ;  but  most  Orientalists  identify  them  with  the 
Uigurs.  In  tho  opinion  of  M.  Grigorieff,  whom  we  follow  in  this 
skotch,1  the  Turks  who  euccoeded  the  Chinese  in  the  western  part* 
of  East  Turkestan  wore  the  Karluk  Turks,  who  extended  farther 
fcoutb-west  up  to  Kashmir,  while  tho  north-eastern  parte  of  the 
Tarim  region  neto  subdued  by  the  L'igurt.  Soon  Mongolian  hordes, 
the  Ksra-Kitaia,  entered  East  Turkestan  (11th  century),  and  thtu 

Bmetratcd  into  We3t  Turkestan,  Khiva  falling  under  their  dominion, 
uring  the  following  century  Jenghiz  Khan  overran  China,  Turke- 
stan, India,  Perms,  Russia,  and  Hungary;  Kashgaria  fell  under  his 
rule  in  1220,  though  net  without  strenuous  resistance  followed  by 
massacres.  The  Mongolian  rule  was,  however,  Dot  very  heavy,  the 
Mongols  merely  exacting  tribute.  In  fact,  Kasbgaria  flourished 
under  them,  and  the  fanaticism  of  Islam  was  considerably  abated. 
Women  again  acquired  greater  independence,  aud  tho  religious 
toleration  then  established  permitted  Christianity  and  Buddhism 
to  spread  freely.  This  state  of  affairs  lasted  until  the  14th  century, 
when  Tughlak  Timur,  who  extended  his  dominions  to  tho  Kuen- 
Lun,  accepted  Islam.  He  transferred  hi*  capital  from  Ak-su  to 
Koshgar,  and  had  a  summer  residence  on  the  banks  of  Issyk-kul. 
His  son  reigned  at  Samarkand,  but  was  overthrown  by  Timur-lanp 
(see  Timub),  and  the  reign  of  the  great  conqueror  was  a  ferti  < 
source  of  suffering  to  the  region.  To  put  an  end  to  the  attacks  of 
the  wild  Tian-Shan  tribes,  he  undertook  in  13S9  his  renowned 
march  to  Drungaria,  which  was  devastated ;  East  Turkestan  also 
suffered  severely 

The  re-introduction  of  Islam  was  of  no  benefit  to  the  Tarim  region. 
In  the  14th  and  15th  centuries  Bokhara  and  Samarkand  becaino 
centres  of  Moslem  scholarship,  and  sent  great  numbers  of  their 
learned  doctors  to  Kashgaria.  Rubruquis,  who  visited  East 
Turkestan  in  1254,  Marco  Polo  between  1271  and  1275,  and  Hois 
in  1680,  all  bore  witnes*  to  great  religious  tolerance  ;  but  this 
entirely  disappeared  with  the  invasion  of  the  Bokharian  mollaha. 
They  created  in  East  Turkestan  the  power  of  the  khojas,  who  * 
afterwards  fomented  tho  many  intestine  wars  waged  between  the 
rival  factions  of  the  White  and  tho  Black  Mountaineer*.  In  the 
17th  century  a  powerful  Kalmuck  confederation  arose  in  Drungaria, 
and  extended  its  sway  over  the  Hi  and  Issyk-kul  basins,  having  its 
capital  on  the  Hi.  To  this  power  or  to  the  Kirghiz  the  "  Whites  " 
and  "  Blacks  "  alternately  appealed  in  their  struggles,  in  which 
Yarkand  supported  the  latter  and  Kasbgar  the  former.  These 
struggles  paved  tho  way  for  a  Chinese  invasion,  which  was  supported 
by  the  White  kbojas  of  Rash gar.  The  Chinese  entered  DzuDgaria 
in  1768,  and  there  perpetrated  a  terrible  massacre,  the  victim*  being 
estimated  at  one  million.  The  Kalmucks  fled  and  Drungaria  be- 
came a  Chinese  province,  with  a  military  colonization  of  Sibos, 
Solons,  Dahurs,  Chines*  criminals,  and  Moslem  Dzungara.  The 
Chinese  next  re-conquered  East  Turkestan,  marking  their  progress 
by  massacre*  and  transporting  12,500  partisan*  of  independence  to 
the  Hi  valley.  Hereupon  the  dissentient  khojas  fled  to  Khokand 
and  there  gathered  armies  of  malcontent*  and  fanatic  followers  of 
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Islam.  Several  time*  tliey  succeeded  in  overthrowing  the  Chines* 
role— in  1825,  in  1830,  and  in  1847 — but  their  succsssws  were  never 
permanent  After  the  "rebellion  of  the  uvea  khojas"  in  1847 
nearly  20,000  families  from  Kaahgar,  Yarkand,  and  Ak-su  fled  to 
Weet  Turkestan  through  the  Terek -Da  van  pa  so,  many  of  them 
perishing  on  the  way.  In  1857  another  insurrection  broke  out ;  bat 
a  few  months  later  the  Chinese  agnin  took  Kashgar  (for  the  details 
see  Kashoaji).  In  the  coarse  of  the  Dzungarian  outbreak  of  1864 
the  Chinese  were  again  expelled ;  and  Yakub  Beg  became  master 
of  Eashgar  in  1872.  But  five  years  later  he  bad  again  to  sustain 
war  with  Chios,  in  which  he  was  defeated,  and  East  Turkestan 
once  more  became  a  Chinese  province. 

Btbtlograpky.—  The  literatim  oo  Turkestan  has  of  Ute  years  become  very 
voluminous,  especially  la  the  form  of  papers  scattered  through  the  periodicals 
published  by  the  European  Geographical  Societies  and  other  schmtillo.  luliea. 
The  reader  I.  referred  to  the  following  works  as  Sited  to  facilitate  reesareh. 

>!a  maps  showing 
Sua  On  Uuajlan, 
orations  of  Turks* 

thereupon,  and  the  Information  they  contain  with  regard  to 
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reeearcLee  Into  the  geography  and  history  of  East  Turk^tau  down  to  1672. 
Amu  and  Usbci  (BeratoH,  1679\  by  the  chief  of  th*  Amu-Darts  expedition, 
ud  BogdanolTs  tit  vim  at  Xxpnfuidiu  and  Ezpiorallont  i%  IK4  Aral-Carpi** 
RegUm  jrvm  J7f0  to  1871  (St  Petersburg,  1S7S)  are  moat  useful  works.  Prof. 
Leu's  paper  "  Ueber  den  fruhcrcn  Lanf  dia  Amu-Dejle,  In  Mm.  Acad.  Ss.  sj 
FtUrt^mra,  discusses  valnable  Information  borrowed  from  sneleut  soarcee. 
sfezholTs  rsrtejtansHtf  Sbornlk  It  s  catalogue  of  the  Central-Asian  library  at 
Tashkeod,  and  bis  annual  "Index"  contains  ftill  classified  lists  of  RtuAian 
geographies]  literature.  Of  worka  of  a  general  dimeter,  with  description!  of 
both  regions  (apart  from  traveta),  the  following,  arranged  In  chronologies] 
order,  are  worthy  of  mention  :— Semenoffs  "Tlsn-ohan,"  being  voL  L  of  Rittora 
Atkn  (Buss,  trans.,  18SO);  OrlgorielTs  "  East  Turkestan,"  forming  two  voli  of 
Ritter'*  Alton  (Rua*.  transL,  1S09  and  167S)  ;  Byevertsoffs  " Vertical  and  Hori- 
zontal Dlalribtitloo  of  Mammalia  In  TurkesUo/ln  limlut  lad).  Ear.  of  Moscow 
1873 ;  Wenjukoirs  Die  JtasfUcA-X>ittcPrAes  Grtnrlandt  (trans,  from  Ruaaiao  by 
K/ahraer,  Lelpele,  1«7«;  Bellwakl's  O»(nrioil<*,  1*74;  PcUholdt'e  Umicta* 
in  Jhrre.  Turk.,  1877  ;  Kuropatkln's  KaMifxrla,  1S7*  Oartlally  translated  Into 
French i;  Eostenko's  rurfceaioeslHv  Krai,  Srola.,  1WO,  »«ry  copious  translations 
rroai  which  are  embodied  In  ranadell'a  Central  Alia,  but  unhappily  ton  Inti- 
mately combined  with  leas  useful  Information ;  SehlagintweU  a  Knees  I*  indie* 
und  JfocVutes,  vol  Ml. ,  East  Turkestan  ;  Pijevaleky 's  three  journeys  to 
Oectrnl  Asia  (the  first  two  translated  Into  Engllah  ;  all  three  In  German) ;  Olga 
redtehenko's  Album  of  I'Utn  of  ffssa.  Turk.,  1SS» ;  Xstlekln's  HUtorv  rf  ike 
KKanau  at  Kokand  (la  Buss.),  Kasan,  1B»;  Vsrobery's  Dat  Turknralk,  IBM; 
Roakoschnys  AfakaniMan  «.  oagrrns.  Undsr  (for  Afghan  Turk.);  and  Mu.hke- 
toffs  rurlrstaa,  vol.  i.  (Ui  HussianX  1DSC  (P.  A.  K.) 


TUKKEY 


Part  I.— Histobt. 

SOMEWHERE  about  the  second  decade  of  the  13th 
century  the  little  Turkish  tribe  which  in  duo  course 
was  to  found  the  Ottoman  empire  fled  before  the  Mongols 
from  its  original  home  in  Central  Asia,  and,  passing  through 
Per  aia,  entered  Armenia,  under  the  leadership  of  Suleyman 
r  T,-gb-  Shah,  its  hereditary  chief.  His  son,  Er-Toghrul,  who 
succeeded  him  as  head  of  the  tribe,  when  wandering  about 
the  country  with  his  warriors  camo  one  day  upon  two 
armies  engaged  in  a  furious  battle.  Er-Toghrul  at  once 
rode  to  the  assistance  of  the  weaker  party,  who  were  on 
the  point  of  giving  way,  but  who  through  the  timely  aid 
thus  rendered  not  only  regained  what  they  had  lost  but 
totally  defeated  their  enemies.  The  army  thus  saved  from 
destruction  proved  to  be  that  of  'Ala-ud-Din,  the  Se^'uk 
sultan  of  Asia  Minor,  and  their  adversaries  to  be  a  horde 
of  marauding  Mongols.  By  way  of  .recompense  for  this 
service  'Ala-ud-Din  granted  to  Er-Toghrul  a  tract  of  land 
on  the  Byzantine  frontier,  including  the  towns  of  Sugut 
Gamin,  and  Eski  Shchr.  'Osman,  the  son  of  Er-Toghrul  and  the 
prince  from  whom  the  race  derives  its  name  of  'Osm&nli  (see 
Turks,  p.  66 1  below),  corrupted  by  Europeans  into  Otto- 
man, was  born  in  Sugut  in  1258  (a.h.  656).  While  still 
young  'Osman  won  from  the  Greeks  Raraja  Hisar  (Kara- 
hissar)  and  some  other  towns,  on  which  account  he  received 
from  his  suzerain,  the  Seljulf.  sultan  of  Konya  (Konieh),  the 
title  of  beg  or  prince,  abng  with  the  drum  and  the  horse- 
tail standard,  the  symbols  of  princely  rank, 
i^  :?  In  1300  (699)  the  Seljulf.  empire  (see  Seuuks)  fell  to 
TV"  k.sh  pieces  under  the  onslaught  of  the  Mongols,  who  were,  how- 
ever, powerless  to  replace  it  by  any  government  of  their 
own.  Thereupon  ten  separate  Turkish  dynasties  arose  from 
its  ruins  :  that  of  Karasi  sprang  up  in  ancient  Mysia,  the 
houses  of  Saru  Khan  and  Aydin  in  Lydia,  of  Mcntesha  in 
jCaria,  of  Tckka  in  Lycia  and  Pamphylia,  of  Hamid  in 
Fisidia  and  Isauria,  of  Karaman  in  Lycaonia,  of  Kermiyan 
in  Phrygia,  of  Kizil  Ahtnedli  in  Paphlagonia,  and  of 
'OstnAn  in  Phrygia  Epictetus.  These  principalities  were 
all  eventually  merged  in  that  of  the  'Osmanlis,  once  the 
least  among  them,  and  the  inhabitants  assumed  the  name  of 
Ottoman.  Hence  by  far  the  greater  portion  of  the  people 
called  Ottomans  owe  their  name  to  a  series  of  political 
events.  On  the  collapse  of  the  Seljulf  power  the  Greeks 
retained  hardly  any  possessions  in  Asia  except  Bithynia  and 
Trebizond.  Armenia  was  abandoned  for  a  time  to  roving 
Tatar  or  Turkman  tribes,  till  some  sixty  or  seventy  years 
later  one  or  two  petty  local  dynasties  sprang  up  and 
founded  short-lived  states. 
The  year  1301  (700),  in  which  'Osman,  who  shortly 


beforo  had  succeeded  his  father,  first  coined  money  and  Found- 
caused  the  khutba,  or  public  prayer  for  the  reigning  i»e  of 
monarch,  to  be  read  in  his  name — the  two  prerogatives  of  0ttom*» 
an  independent  sovereign  in  the  East— may  be  regarded  as 1X5 
the  birth-year  of  the  Ottoman  empire ;  and  it  was  about 
this  time  that  his  followers  and  subjects  began  to  call 
themselves 'Osmdnlis,  or,  as  we  might  render  it,  'Osmanitea. 
.Having  thoroughly  established  his  authority  in  his  capital 
of  Yeni  Shehr,  'Osman  began  to  wrest  from  the  Greeks 
many  of  tho  neighbouring  towns  and  strongholds,  among 
others  Ayina  Gol  and  Koyun  Hisari,  routing  before  the 
last  named  a  large  Byzantine  army.  Ho  then  turned  his 
attention  to  the  administration  of  his  state,  and  such  was 
the  feeling  of  security  he  succeeded  in  establishing  that 
large  numbers  of  people  from  the  surrounding  districts 
flocked  into  his  dominions  and  became  his  subjects.  After 
six  years  of  peace  several  of  the  Byzantine  castellans  of 
the  neighbourhood,  instigated  by  the  governor  of  Brusa 
(Rrouasa),  made  a  simultaneous  attack  upon  the  Ottomans, 
but  'Osman  totally  defeated  them  and  sent  in  pursuit  Kara 
'All  Alp,  who  took  possession  of  all  their  domains.  Ghazan, 
the  khan  of  tho  Mongols,  who  had  entered  into  an  alliance 
with  the  emperor  of  Constantinople,  sent  to  all  the  Turkish 
princes  an  arrogantly  worded  message  forbidding  them  to 
do  any  hurt  to  the  Byzantine  territories.  To  Bhow  how 
light  he  held  this  menace,  'Osman  assembled  an  army 
forthwith,  marched  to  Nic«a  and  thence  to  the  Bosphorua, 
laying  waste  the  country  as  he  went  and  taking  possession 
of  a  number  of  towns  and  villages.  Michael,  called  by 
the  Turkish  historians  Kosa  Mikhil  or  Michael  Scant- 
beard,  the  governor  of  one  of  these,  embraced  Islam  and 
becamo  one  of  tho  moat  trusted  officers  of  'Osman  and 
of  his  son  and  successor  Orkhan.  The  descendants  of 
this  Michael  were  the  hereditary  commanders  of  the 
akinjis,  a  corps  of  light  cavalry  who  played  a  great  part 
in  tho  early  Ottoman  wars.  The  first  service  on  which 
Michael  was  employed  was  to  destroy,  along  with  Orkhan, 
a  Mongol  horde  that  had  taken  and  pillaged  the  Ottoman 
town  of  Karaja  Hisar.  Meanwhile  'Abd-ur-Rahman  and 
Akcha  Koja,  two  of  *0;man-3  generals,  were  adding  to 
the  Ottoman  dominions  in  tho  north,  capturing  several 
towns  and  laying  siege  to  the  city  of  Nicrea.  The  Ottoman 
chiefs  next  resolved  to  acquire  Brusa,  tho  natural  capital 
of  these  parts.  So  they  built  round  it  a  series  of  towers,  in 
which  they  placed  garrisons,  with  tha  view  of  intercepting 
communications  and  eventually  starving  the  city  into  sub- 
mission. At  length,  in  1326  (726),  after  a  desultory  siege 
of  eight  years,  the  keys  were, through  the  intervention  of 
Mlkhil,  handed  over  to  Orkhan,  who  was  in  command  of 
the  Ottomans,  and  the  townspeople  were  allowed  to  ransom 
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themselves  for  30,000  sequins.  Very  soon  aftor  this  'Osman 
died,  aged  seventy,  at  Sugut,  whence  his  remains  were 
carried  for  burial  to  Brusa.  'Osman  was  distinguished  for 
piety  and  generosity  as  well  as  for  equity  and  courage. 
He  cared  nothing  for  amassing  wealth,  and  on  his  death 
his  personal  effects  were  found  to  consist  of  two  or  three 
suits  of  clothes,  a  few  weapons,  some  horses,  and  a  flock 
of  sheep.  And  so  high  was  his  reputation  for  justice 
that,  we  are  told,  many  of  the  Asiatic  subjects  of  the 
Osars  fled  to  him  for  that  protection  which  their  own 
rulers  would  not  or  could  not  give  them. 

Orkhsa.  Orkhan,  who  succeeded  his  father  'Osman,  continued 
the  war  against  the  Greeks,  taking  from  them  Nicomedia, 
Nicasa,  and  many  of  the  towns  which  they  stfll  retained 
in  Asia.  Hitherto  the  Ottomans  had  not  interfered  with 
the  other  Turkish  states;  but  now  Orkhan,  granting  a 
short  respite  to  the  Byzantines,  took  advantage  of  a  dis- 
pute regarding  the  succession  to  the  throne  of  Karaai, 
entered  that  principality,  and  annexed  it  to  his  own  domin- 
ions. To  his  Bon  Suleyman  the  Ottomans  owe  thoir  first 
establishment  in  Europe :  one  night  that  prince,  accom- 
panied by  a  few  companions,  crossed  the  Hellespont  on 
a  raft  and  surprised  the  town  of  Oalipoli  (Gallipoli).  The 
ne\t  day  he  brought  over  a  number  of  Turkish  troops, 
with  whose  assistance  he  possessed  himself  of  many  of 
the  neighbouring  towns  and  villages ;  but  his  career  was 
cut  short  by  a  fatal  fall  from  his  horse  when  out  hunting. 
Orkhan  did  not  long  survive  his  son,  grief  at  whose  un- 
timely end  is  said  to  have  hastened  his  own  death,  in 
1359  (761).  This  monarch  is  celebrated  for  the  number 
of  mosques,  colleges,  and  other  public  institutions  that 
he  founded.  During  his  reign  the  Ottoman  army  was 
thoroughly  organized,  and  a  body  of  regular  paid  soldiers 
waa  raised,  which  formed  the  nucleus  of  the  military  power 
of  the  Btate,  though  the  old  irregular  militia  was  still  called 
out  whenever  a  campaign  was  to  be  undertaken.  The 
famous  corps  of  tho  janissaries  (Turkish  yeni  cheri,  i.e., 
«'  new  troop  ")  was  instituted  at  this  time.  It  consisted 
of  the  children  of  Christian  subjects,  who  were  educated 
as  Mussulmans  and  brought  up  to  a  military  life. 

Mn-ii  T  Having  taken  the  city  of  Angora  from  certain  territorial 
lords  who,  incited  by  tho  prince  of  Karaman,  had  attacked 
the  Ottoman  dominions,  Murad  L,  the  son  and  successor 
of  Orkhan,  found  himself  free  to  extend  his  possessions 
across  the  Hellespont.  He  forthwith  passed  over  into 
Europe,  where  he  and  his  gcnemls  soon  reduced  almost  all 
Roumelia,  capturing  Adrianople,  Philippopolis,  and  many 
other  places  of  importance.  These  successes  alarmed  the 
Christian  princes,  who  determined  to  make  a  vigorous  effort 
to  drive  the  Turks  back  into  Asia.  The  kings  of  Bosnia, 
Hungary,  and  Servia  accordingly  marched  with  a  large 
army  upon  Adrianople,  but  were  surprised  during  the  night 
and  completely  defeated  by  an  inferior  Turkish  force. 
Some  time  after  this  victory  Murad  returned  to  Asia,  where 
he  celebrated  the  wedding  of  his  son  Bayezfd  with  the 
daughter  of  the  prince  of  Kermiyan,  a  largo  portion  of 
whose  territory  waa  made  over  to  the  'Osmanli  monarch 
as  the  dower  of  the  bride.  Next  year,  when  Murad  set 
out  to  inspect  his  new  possessions,  he  met  the  prince  of 
Hamfd,  whom  he  constrained  to  sell  all  bis  dominions. 
The  Karaman  prince,  over  the  jealous  rival  of  the  Ottoman, 
now  stirred  up  some  of  the  Turkman  tribes  to  ravage  his 
enemy's  land;  but  Murad  was  beforehand  with  him,  and, 
entering  his  country,  defeated  him  and  annexed  the  district 
of  Ak-Shehr  to  his  own  kingdom.  The  Bosnian  and 
Bulgarian  princes  having  allied  themselves  against  the 
sultan,  the  Turkish  commander  in  Europe  invaded  Bulgaria, 

Btitu  of  which  was  speedily  subdued  and  added  to  the  Ottoman 

Kwmo.  passions.  Murad  next  entered  Servia  and  advanced  to 
tho  plain  of  Kosovo,  where  he  found  awaiting  him  the 


I  levies  of  Servia,  Bosnia,  Hungary,  Albania,  and  Walachia. 
The  Turks,  though  far  inferior  in  number  to  their  adver- 
saries, gained  a  complete  victory,  1389  (791),  but  it  was 
purchased  with  their  sovereign's  life.  After  the  battle 
Murad  was  riding  over  the  field  with  some  of  hjs  people, 
when  a  wounded  Servian,  who  was  lying  among  the  slain, 
sprang  up  and  stabbed  him  so  that  he  died  almost  im- 
mediately afterwards.  In  consequence  of  this  battle  Servia 
became  subject  to  the  Turk. 

Bayezid  I.,snmamed  Yildirim,  "Thunderbolt,"on  account  Biyorid 
of  the  fury  of  his  attack  and  the  rapidity  of  his  movements, 1 
received  the  oath  of  fealty  on  tire  battlefield  of  Kosovo, 
lie  did  much  to  secure  the  position  of  the  Ottomans,  in 
Europe,  taking  many  of  the  towns  which  still  remained  to 
the  Christiana  in  Roumelia.  In  Asia  he  annexed  the 
remaining  Turkish  principalities,  and  pushed  his  conquests 
as  far  as  Caesarea  and  Sivas.  The  Christians  made  another 
great  effort  to  free  themselves  from  their  Eastern  foes : 
whilst  Bayezfd  was  a'leent  in  Asia,  the  king  of  Hungary 
led  a  powerful  army,  in  the  r&nkB  of  which  were  many 
knights  of  France  and  Germany,  into  the  Ottoman  domin- 
ions and  laid  siege  to  Nicopolis.  Bayezfd  sped  to  the 
rescue,  and  inflicted  an  overwhelming  defeat  on  the  Chris- 
tians. He  next  turned  his  attention  to  Constantinople, 
the  reduction  and  annexation  of  which  he  had  long  medi- 
tated, when  he  was  summoned  to  meet  Timor,  the  Tatar 
conqueror,  who  had  invaded  his  Asiatic ,  dominions  and 
taken  Sfvas.  The  Ottoman  and  Tatar  hosts  encountered 
each  other  outside  Angora,  and  thero  the  former  sustained 
their  first  disastrous  overthrow,  Bayezfd  being  taken 
prisoner  and  his  army  practically  annihilated.  Next  year, 
1403  (805),  he  died  in  captivity;  the  story  of  his  having 
been  imprisoned  in  an  iron  cage  is  not  confirmed  by  the 
Turkish  historians,  and  is  most  probably  fictitious.  After 
this  victory  Timor  overran  the  Ottoman  territories  in  Asia, 
taking  end  sacking  Brusa,  Nicaea,  and  many  other  cities. 
With  a  view  to  the  complete  annihilation  of  tho  'Osmanli 
power,  he  restored  the  independence  of  the  Turkish  princi- 
palities which  Bayezfd  had  annexed,  and  placed  them 
under  the  rule  of  their  former  emfrs. 

On  the  withdrawal  of  Timor  from  Asia  Minor  the  four 
surviving  eons  of  Bayezfd  fought  for  what  was  left  of  their 
father's  kingdom ;  after  ten  years  of  civil  war  success 
finally  rested  with  Muhammed,  who  alone  of  the  four  is  Muhun 
reckoned  among  the  Ottoman  sovereigns.  The  attention 
of  the  new  sultan,  whom  his  people  calicd  Chelebi  Muham- 
med or  Muhammed  the  Debonair,  was  turned  rather  to 
the  restoration  of  his  father's  empire  than  to  tho  conquest 
of  neighbouring  countries.  In  Europe  he  lived  on  amicable 
terms  with  the  Bywntine  emperor,  and  tho  Christian  kings 
further  north  did  not  venture  to  make  any  serious  attack 
upon  him.  But  in  Asia  he  had  to  contend  with  many 
enemies,  tho  most  formidable  of  whom  was  the  emir  of 
Karaman,  who,  having  been  defeated  and  made  prisoner, 
was  generously  pardoned  and  restored  to  liberty.  Another 
difficulty  with  which  Muhammed  had  to  deal  was  a  strango 
religious  outbreak  :  a  vast  number  of  fanatic  dervishes, 
headed  by  an  apostate  Jew  and  a  Turkish  adventurer  of 
low  birth,  rose  in  revolt,  and  were  only  dispersed  after 
several  bloody  battles.  This  sultan,  who  was  much  be- 
loved by  his  subjects  and  is  Bpoken  of  with  praise  by  the 
Byzantine  historians,  was  stricken  with  apcplexy  while 
riding  in  Adrianople,  and  died  almost  immediately  in  the 
thirty-third  year  of  his  age,  1421  (824). 

The  first  care  of  his  son  and  successor  Murad  II.  was  MuriJ 
to  rid  himself  of  a  pretender  to  the  throne  who,  aided  by  H. 
the  Greek  emperor,  had  made  a  descent  upon  the  Asiatic 
shore  of  th/Dardanellca.    This  adventurer  was  soon  de- 
feated and  pursued  to  Adrianople,  where  he  was  taken 
and  hanged.    In  revenge  for  the  assistance  rendered  to 
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his  enemy,  the  sultan  invested  Constantinople,  but  he  was 
compelled  to  relinquish  the  siege  in  order  to  subdue  a 
revolt  headed  by  his  brother,  which  had  broken  out  in 
Asia.  Murad  again  annexed  all  the  Turkish  principali- 
ties which  had  been  restored  by  Timiir,  except  thoso  of 
Kizil  Alimedli  and  Karaman,  which  did  not  finally  become 
incorporated  with  the  empire  till  the  time  of  Muhammed 
II.  The  Turks  were  now  called  upon  to  face  the  most 
formidable  Christian  enemy  they  had  yet  encountered, 
namely  Hunyady,  the  illegitimate  son  of  Sigismund,  king 
of  Hungary.  This  famous  general,  after  haying  inflicted 
several  severe  though  not  very  important  defeats  upon  his 
adversaries,  invaded  European  Turkejr  with  a  largo  army 
of  Hungarians,  Poles,  Servians,  Bosnians,  Walachians, 
and  Frankish  crusaders,  the  last-named  being  under  the 
command  of  Cardinal  Julian.  The  Ottoman  army  was 
utterly  routed,  Sophia  taken,  and  the  chain  of  the  Balkans 
forced ;  and  Murad  was  compelled  to  sign  a  treaty  for  ten 
years,  by  which  ha  resigned  all  claims  to  Scrvia  and  gavo 
over  Walachia  to  Hungary.  Weary  of  the  cares  of  state, 
and  thinking  that  peace  was,  for  a  time  at  least,  secured, 
Murad  abdicated  in  favour  of  his  young*son  Muhammed 
and  sought  a  quiet  retreat  in  the  town  of  Magnesia.  But 
he  was  not  allowed  to  enjoy  repose  for  long :  the  Chris- 
tian princes,  incited  by  Cardinal  Julian  and  in  direct 
violation  of  the  treaty,  assembled  their  forces,  and,  under 
Hunyady  as  commander-in-chief,  without  declaring  war, 
entered  the  Turkish  dominions  and  took  many  of  the 
Ottoman  strongholds  in  Bulgaria.  When  the  news  reached 
Murad  he  resumed  the  imperial  power,  put  himself  at  the 
head  of  his  troops,  and  advanced  to  meet  the  invaders, 
who  had  just  captured  Varna.  Outside  that  town  a  great 
battle  was  fought,  in  which  a  copy  of  the  violated  treaty, 
raised  high  upon  a  lance,  formed  ono  of  the  standards  of 
the  Ottomans.  The  conflict,  which  was  long  and  bloody, 
resulted  in  the  total  overthrow  of  tho  Christians,  the 
Polish  king,  Ladialaus,  and  Cardinal  Julian  being  among 
tho  slain,  1444  (84S).  Murad  again  abdicated  and  sought 
the  retirement  of  Magnesia  ;  but  once  again  he  had  to  take 
up  the  reins  of  government.  This  time  the  janissaries  and 
sipah»3,  accustomed  to  tho  firm  rule  of  the  victor  of  Varna, 
had  refused  obedience  to  the  young  Muhammed.  The 
sultan  remained  at  the  head  of  tho  state  until  his  death, 
which  occurred  in  1451  (855). 
Mahaic-  Muhammed  1L,  who  now  ascended  the  throne  for  tho 
x«i  n.  tnjr(i  iime>  determined  to  accomplish  the  long-cherished 
design  of  his  house,  and  make  Constantinople  tho  capital 
of  tho  'Osmanli  empire.  He  easily  found  a  pretext  for 
declaring  war  against  Constantino  Palseologus  and  in  the 
spring  of  1453  (857)  led  an  immense  army  to  beleaguer 
Fill  of  tbe  city.  His  troops  covered  the  ground  before  the  laud- 
c'uastjin.  -ward  walls  between  the  Sea  of  Marmora  and  tho  Golden 
tmople.  gorn .  but  ne  found  that  even  his  monster  cannon  could 
do  but  little  against  tho  massivo  fortifications.  At  length 
ho  resolved  to  assail  the  city  from  its  weakest  side,  that 
facing  the  Golden  Horn.  But  the  Greeks,  having  foreseen 
the  likelihood  of  an  attack  from  this  quarter,  had  thrown 
a  great  chain  across  the  entrance  to  the  harbour,  thereby 
blocking  the  passage  against  the  hostile  ships.  The 
Ottomans,  however,  constructed  a  road  of  planks,  five  miles 
long,  across  the  piece  of  ground  between  the  Boaphorus, 
whoro  their  own  fleet  lay,  and  tho  upper  part  of  the  Golden 
Horn.  Along  this  road  they  hauled  a  number  of  their 
galleys,  with  sails  set  to  receive  the  aid  of  the  favouring 
wind,  and  launched  them  safely  in  the  harbour,  whence 
they  cannonaded  with  more  effect  the  weaker  defences  of 
the  city.  This  compelled  the  Greek  emperor  to  withdraw 
a  portion  of  his  little  garrison  from  tho  point  where  the 
more  serious  attack  was  being  made,  to  repair  the  destruc- 
tion wrought  in  this  new  quarter.    At  dawn  on  Mav  29th 


too  Ottomans  advanced  to  storm  the  city.  The  Christians 
offered  a  desperate  resistance,  but  in  vain.  The  emperor 
died  fighting  in  the  forefront  of  tho  battle,  and  at  noon 
Muhammed  rode  in  triumph  into  his  new  capital  and 
went  straight  to  the  cathedral  of  St  Sophia ;  there,  before 
the  high  altar,  where  the  preceding  night  Constantino  had 
received  the  Holy  Sacrament,  he  prostrated  himself  in  the 
Moslem  act  of  worship.  The  capture  of  Constantinople 
is  not  the  only  exploit  to  which  Muhammed  owes  his  sur- 
name of  Fatih,  or  the  Conqueror :  ho  also  reduced  Servia 
and  Bosnia,  overthrew  and  annexed  tho  Greek  empire  of 
Trebizond  and  the  Turkish  principality  of  Karaman, 
acquired  the  suzerainty  of  the  Crimea,  and  won  many  of 
the  islands  of  tho  Greek  Archipelago  from  the  Venetians 
and  Genoese.  But  before  Belgrade,  which  he  had  besieged 
as  the  first  step  to  an  attack  upon  tho  northern  kingdoms, 
he  suffered  a  serious  defeat,  being  driven  wounded  from 
the  field  by  Hunyady  and  John  Capistran,  with  tho  loss 
of  300  cannon  and  25,000  men.  Rhodes,  whither  an 
Ottoman  forco  was  despatched,  was  the  scene  of  another 
failure :  here  the  Knights  of  St  John  gallantly  and  suc- 
cessfully withstood  their  Muhammedan  foes,  and  compelled 
them  to  retire  from  tho  island.  In  Albania  a  long  and, 
for  a  time,  successful  resistance  was  offered  to  the  Turkish 
arm3  by  the  famous  George  Castriot,  the  Iskendtr  Beg 
of  the  Turks.  This  chief  tain  had  been  in  his  youth  in  the 
service  of  Murad  IL,  and  was  by  him  appointed  governor 
of  his  native  Albania,  whereupon  he  revolted  and  tried 
to  restore  the  indepeudenco  of  his  country.  Among  tha 
favourite  designs  of  Muhammed  wero  tho  subjugation  of 
Italy  and  the  establishment  of  the  Mussulman  dominion 
in  the  capital  of  Western  Christendom.  A  Turkish  army 
crossed  tho  Adriatic  and  6torrried  tho  city  of  Otranto :  but 
its  further  progress  was  stopped,  and  for  ever,  by  the  death 
of  the  Conqueror,  which  occurred  a  few  months  later, 
in  1481  (886).  The  Muhammedan  soldiers  besieged  in 
Otranto,  being  unsupported  from  Turkey,  were,  after  a 
long  and  brave  defence,  forced  to  surrender. 

Bayezid  II.  was  hardly  seated  on  tho  throne  before  he  Birezii' 
was  called  upon  to  face  a  formidable  revolt  raised  by  his-11- 
younger  brother  Jem.  This  youthful  pretender,  who  was 
both  talented  and  high-spirited,  was,  after  a  number  of 
adventures,  finally  compelled  to  fly  the  country.  He  sought 
the  protection  of  the  Knights  of  St  John  at  Rhodes,  who, 
however,  retained  him  a  prisoner,  and  made  an  arrangement 
with  Bayezid  whereby  they  received  from  that  monarch  a 
yearly  sum  of  45,000  ducats  as  the  price  of  the  compulsory 
detention  of  bis  brother.  After  thirteen  years  of  captivity 
tho  unfortunate  prince  was  murdered  by  Pope  Alexander  VI. 
(Borgia),  who,  it  is  said,  received  300,000  ducats  from  the 
sultan  as  the  reward  of  his  crime.  Though  frequently 
compelled  to  engage  in  defensive  wars,  Bayezid  was  of  a 
peace-loving  and  unambitious  disposition,  and  a  few  towns 
in  the  Morea  were  all  tho  additions  made  to  the  empire 
while  he  was  on  the  throne.  It  was  during  his  reign, 
however,  that  the  Ottoman  fleet  began  to  be  formidable  to 
Christendom,  tho  desperate  battle  off  Sapienza,  won  by 
Kemal  Re'is  against  the  Venetians,  being  the  first  of  tbe 
Turkish  naval  victories  over  the  Mediterranean  powers. 
BAyczld,  whose  pacific  habits  had  alienated  the  sympathies 
of  the  janissaries,  was  in  1512  (918)  forced  by  these  dreaded 
guards  to  abdicate  in  favour  of  Selfm,  the  youngest  of  his 
three  sons.  This  prince  had  already  been  in  open  revolt 
against  his  father ;  but  his  determined  and  warlike  char- 
acter had  won  for  him  the  esteem  of  the  Turkish  praetorians. 
Bayezid's  health,  which  had  long  been  failing,  gave  way 
under  this  blow ;  and  the  old  sultan  died  three  days  after 
his  deposition,  at  a  little  villago  on  the  way  to  Demitoka, 
whither  he  was  going  to  end  his  life  in  retirement. 

Selim  I.  was  personally  the  greatest  of  the  Ottoman 
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!.  monardiB :  Lis  unflinching  courage  and  tireless  vigour  were 
not  more  remarkable  than  his  political  sagacity  and  his 
literary  and  poetic  talents ;  but  so  merciless  was  he  that 
lie  has  always  been  known  in  Turkish  history  as  Yawuz 
Sdira  or  Sclim  the  Grim.    Happily  for  Europe  he  turned 
Lis  attention  to  the  neighbouring  Muhammedan  states  and 
loft  the  Christian  powers  in  peace.    Having  caused  both 
his  brothers  to  be  put  to  death,  he  marched  against  Persia, 
the  king  of  which  country  had  given  refuge  to  the  family 
of  one  of  the  hapless  Turkish  princes.  The  quarrel  between 
them  was  further  embittered  by  religious  hatred  :  the  shah 
of  Persia  was  the  pillar  of  the  Shi'ites,  as  the  Ottoman 
sultan  was  of  the  Sunnites.    Selim  in  his  fanatical  zeal 
had  ordered  a  massacre  of  his  Shfite  subjects,  in  which 
forty-five  thousand  persons  suffered  death.    Tho  shah  was 
eager  to  avenge  the  slaughter  of  his  co-religionists.  The 
vinissarics  showed  signs  of  insubordination  upon  the  march, 
but  Selim  resolutely  maintained  order  and  reduced  them 
to  submission.    At  length  they  came  upon  tho  Persian 
host  drawn  out  on  the  plain  of  Chaldiran,  where  a  great 
baitle  was  fought,  which  ended  in  tho  rout  of  the  Persians 
nnd  left  the  way  to  Tabriz,  the  residence  of  the  Persian 
king,  open  to  the  sultan.    Thither  Selim  proceeded;  but 
tight  days  later  he  set  out  on  his  homeward  march.  The 
battle  of  Chaldiran  brought  no,  addition  of  importance  to 
tho  empire;  but  the  districts  of  Diyar-Bekr  (Diarbekr) 
and  Kurdistan,  through  which  the  army  had  passed  on  the 
way  to  Persia,  were  completely  subdued  and  annexed  to  tho 
Ottoman  dominions.    Selfm's  next  important  campaign 
■  was  against  the  Memliiks  of  Egypt.    This  body  of  Eastern* 
chivalry  offered  a  most  gallant  resistance  to  the  'Osmanlis ; 
bat,  possessing  no  artillery,  which  they  disdained  as  un- 
becoming men  of  valour,  they  were  defeated  in  a  series 
of  engagements,  and  Selim  and  his  army  entered  Cairo  as 
conquerors  in  1517  (923).    The  results  of  this  war  were 
momentous  and  far-reaching :  the  Ottoman  empire  was 
greatly  increased  by  tho  addition  of  Egypt,  Syria,  and  the 
HejAz,  of  all  of  which  the  Memliik3  had  been  lords ;  the 
caliphate  of  Islam  was  won  for  tho  houso  of  'Osman,  Seiim 
constraining  the  representative  of  the  old  'Abbasid  family, 
who  resided,  a  purely  spiritual  prince,  at  Cairo,  to  make 
over  to  him  and  his  heirs  the  rights  and  privileges  of  the 
successors  of  the  Prophet.    Tho  sultan  at  the  same  time 
acquired  from  him  the  sacred  banner  and  other  relics  of 
the  founder  of  IslAm,  which  had  been  handed  down  to  the 
Arabian  princo  from  bis  fathers,  and  which  are  now  pre- 
served in  the  seraglio  at  Constantinople.    Oh  his  return 
Sclim  set  himself  to  strengthen  and  improve  his  fleet, 
doubtless  with  a  view  to  the  conquest  of  Rhodes.  He 
died,  however,  in  1520  (926),  before  his  extensive  prepara- 
tions were  completed.     This  sultan  reigned  only  eight 
years,  but  in  that  short  time  he  almost  doubled  the  extent 
of  the  Ottoman  empire. 

Suleyman  I.,  who  succeeded  his  father  Selim  as  sultan, 
had  not  been  long  on  the  throno  before  he  found  himself 
involved  in  a  war  with  the  king  of  Hungary.  Ho  marched 
northwards  with'  a  powerful  army  and  wrested  from  the 
enemy  several  places  of  importance,  including  the  strongly 
fortified  city  of  Belgrade.  Having  left  a  largo  garrison, 
in  this  city,  which  was  regarded  as  the  key  to  the  Chris- 
tian lands  north  of  the  Danube,  tho  sultan  returned  to 
Constantinople,  wbero  ho  continued  his  father's  work  of 
creating  a  strong  and  efficient  Ottoman-  fleet.  When  all 
was  ready  Suleyman  set  out  for  Rhodes,  determined  to 
n  ipe  away  the  disgrace  of  his  ancestor's  second  failure,  as 
ho  had  done  that  of  his  first  The  conquest  of  Egypt  had, 
moreover,  rendered  the  possession  of  Rhodes  necessary  to 
the  Turks,  as  the  passage  between  Constantinople  and 
their  new  acquisitiotvcould  never  be  safe  so  long  as  that 
island  remained  in  hostile  kinds.    The  Knights  of  _  St  J 


John  met  the  attack  in  a  manner  worthy  of  their  illustri- 
ous order ;  but  the  overwhelming  force  of  the  Ottomans  and 
the  hopelessness  of  any  relief  compelled  them  to  accept  the 
sultan's  terms.    These  were  highly  honourable  to  the  de- 
fenders, who  were  permitted  to  retire  unmolested,  while 
Suleyman  pledged  himself  to  respect  the  Christian  religion 
in  the  island,  which  now,  1522  (929),  became  his.  Four 
years  after  tho  conquest  of  Rhodes  the  sultan  again 
invaded  Hungary,  where  in  the  renowned  battle  of  Mohacz 
he  annihilated  the  army  of  tho  Magyars  and  slew  their 
king.    Thence  he  marched  along  the  Danube  to  Buda- 
Pesth,  which  opened  its  gates  to  him,  and  there  he  rested 
a  little  while  before  starting  on  his  homeward  way.  The 
disturbed  state  of  Asia  Minor  hastened  Suleyman's  depart- 
ure ;  but  in  three  years  (1529)  he  was  back  at  Buda,  osten- 
sibly as  the  ally  of  Zapolya,  an  Hungarian  who  claimed 
the  throne  left  vacant  by  Louis,  who  fell  at  Mohacz. 
Ferdinand  of  Austria  had  opposed  the  claim  of  Zapolya, 
who  thereon  had  applied  to  the  sultan  for  aid,  which  that 
monarch  was  most  willing  to  accord.     The  troops  of 
Ferdinand  being  driven  from  Buda,  Suleyman,  accom- 
panied by  his  protege,  advanced  upon  Vienna.    On  27th 
September  1529  tho  vast  Turkish  host,  under  the  personal 
command  of  one  of  the  greatest  of  the  family  of  'Osinin, 
laid  siege  to  the  capital  of  the  German  empire,  and  on  tho 
14th  of  the  following  month,  after  a  most  desperate  assault 
carried  on  for  four  days,  the  invaders  were  compelled  to 
retire,  leaving  the  city  in  the  possession  of  its  heroic 
defenders.     The  torrent  of  Turkish  military  might  had 
now  reached  its  northern  limit :  once  again  it  vainly  swept 
round  the  walls  of  Vienna,  but  further  it  never  went. 
SuleymAn  next  directed  his  arms  against  Persia,  from 
which  country  he  won  a  large  portion  of  Armenia  and  'Ir&k 
as  well  as  Baghdad,  the  old  capital  of  the  'Abbasid  caliphs. 
In  1542  he  was  again  in  Hungary,  having  been  appealed 
to  by  the  widow  of  Zapolya  on  behalf  of  her  infant  son 
against  the  pretensions  of  Ferdinand.   Suleyman  promised 
to  place  the  child  upon  the  throne  when  he  should  he  of  a 
proper  ago ;  in  tho  meantime  he  treated  Hungary  as  an 
Ottoman  province,  dividing  it  into  sanjaks  or  military  dis- 
triets,  and  garrisoning  Buda  and  other  important  cities 
with  Turkish  troops.    Six  years  later  a  truce  for  five  years 
was  concluded  between  the  sultan  and  Ferdinand,  whereby  • 
almost  all  Hungary  and  Transylvania  were  made  over  to 
the  former,  who  was  also  to  receive  a  yearly  present,  or 
more  correctly  tribute,  of  thirty  thousand  ducats.  The 
Turks,  now  at  the  zenith  of  their  power,  were  the  terror  of 
all  around  them.    The  achievements  of  the  Ottoman  navy 
during  the  reign  of  Suleyman  were  hardly,  if  at  all,  less  Annexe- 
remarkable  than  those  of  the  army.    Khayr-ud-DIn,  the 
Barbarossa  of  the  Europeans,  won  Algiers  for  Turkey,  and  ftJ[ 
held  tho  Mediterranean  against  the  fleets  of  Spain  and  Tripoli. 
Italy ;  Torghud  added  Tripoli  to  tho  empire ;  and  Piyala 
routed  the  galleys  of  Genoa,  Florence,  Naples,  and  Malta 
off  the  isle  of  Jerba.    But  fortune  did  not  always  smile 
upon  tho  crescent.    In  1565  (973)  Suleyman  sustained 
the  second  great  check  he  was  destined  to  encounter.  The 
Turks  once  more  measured  swords  with  the  Knights  of  St 
John  and  drove  them  from  Malta,  which  had  been  given 
to  the  order  by  Charles  V.  on  its  expulsion  from  Rhodes. 
A  powerful  Turkish  army  and  fleet,  commanded  by  officers 
of  renown,  were  accordingly  despatched  to  win  Malta  for 
the  Ottoman  crown  ;  but  so  valiantly  was  it  defended  that 
the  Turks  were  forced  to  withdraw  with  a  loss  of  twenty- 
five  thousand  men.    Suleyman  died  in  harness.    In  1566 
(974),  when  seventy-six  years  of  age,  he  entered  Hungary 
for  the  last  time,  summoned  thither  to  aid  his  vassal,  young 
Sigismund  Zapolya.    Sziget,  a  place  which  had  foiled  the 
Turks  on  previous  occasions,  was  the  first  object  of  attack. 
Count  Zrinyi,  the  governor,.determined  to  resist  to  the  last. 
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bo  the  Ottomans  found  themselves  compelled  to  undertake 
the  siege  of  this  compare' ively  unimportant  town.  There 
on  the  night  of  4th  September  the  great  Bultan  died,  and 
a  few  hours  later  Count  Zrinyi  and  his  brave  companions 
perished  an.id  the  Brooking  ruins  of  the  fortress  they  had 
most  nobly  held.  Under  SuleymAn  L,  whom  European 
historians  call  the  Magnificent,  but  whom  his  own  people 
style  Kanunl  or  the  Lawgiver,  the  Turkish  empira  attained 
the  summit  of  its  power  and  glory.  The  t*<>  great  dis- 
asters, at  Vienna  and  Malta,  were  eclipsed  by  the  number 
and  brilliancy  of  the  sultan's  victories,  by  which  largo  and 
important  additions  wero  made  to  the  empire  in  Europe, 
Asia,  and  Africa. 
SeUm  Selim  II.,  the  unworthy  son  and  successor  of  the  Magni- 
ficent  Suleym&n,  was  the  first  Ottoman  monarch  who 
shrank  from  leading  his  army  in  person.  He  was  a  man 
of  mean  and  ignoble  character,  whose  sole  pleasure  seems 
to  have  consisted  in  the  indulgence  of  his  degraded  tastes 
and  vicious  appetites.  The  first  conflict  between  the  Turks 
and  the  Russians  occurred  in  his  reign.  In  view  of  a 
threatened  war  with  Persia,  the  grand  vizier  Sokolli  con- 
ceived the  idea  of  uniting  the  rivers  Don  and  Volga  by  a 
canal,  by  means  of  which  an  Ottoman  fleet  could  be  sent 
into  the  Caspian.  But  in  order  to  carry  out  this  scheme 
it  was  necessary  that  the  town  of  Astrakhan  should  be  in 
the  hands  of  the  Turks.  A  considerable  force  was  accord- 
ingly despatched  from  Constantinople  to  take  possession 
of  that  city ;  but  the  Russian  army  which  Ivan  the 
Terrible  etnt  to  its  relief  drove  bock  the  Turks  and  their 
Tatar  allies  from  before  the  walls,  1569  (977).  Cyprus 
was  the  next  object  of  attack.  This  island,  which  belonged 
to  Venice,  was  assailed  and  taken,  though  not  without 
heavy  loss,  at  a  time  of  peace  between  the  republic  and 
the  Porto,  1570-71  (978).  The  Christian  powers  of  the 
Mediterranean  were  roused  and  alarmed  by  this  act  of 
treachery,  and  a  maritime  league  was  formed  through  the 
effort?  of  Pope  Pius  V.,  with  Spain,  Venice,  and  Malta  for 
its  most  important  members.  On  7th  October  1571  the 
Christian  fleet,  under  the  command  of  Don  John  of  Austria, 
encountered  the  Ottoman  ships,  led  by  the  galley  of  the 
kapudan  pasha,  Mu'ezzin-zada  'All,  just  outside  the  Gulf 
rf  Lcpanto.  A  furious  conflict  ensued,  which  resulted  in 
the  utter  defeat  of  the  Turks,  their  admiral  being  killed 
and  their  fleet  almost  annihilated.  This  famous  fight, 
although  it  brought  little  immediate  material  advantage 
t  j  the  victors,  was  of  tho  highest  moral  value  to  them  ;  for 
it  broke  the  spell  of  Barbarossa,  and  showed  that  the 
Ottoman  was  no  longer  invincible  on  the  seas.  The  only 
other  event  of  importance  during  this  reign  was  the  final 
conquest  of  Tunis  for  Turkey  by  July  'All,  who  won  it 
from  the  Spaniards  in  1571  (982).  Selim  II.  died  miser- 
ably the  Rime  year. 
Mu.-A'l  Murad  IIL,  who  now  succeeded  to  tho  Ottoman  throne, 
lu-  was  no  improvement  upon  his  father;  ho  ruled  in  name 
only,  all  real  power  being  in  the  hands  of  worthless  favour- 
ites. .As  a  natural  consequence  the  empire  began  rapidly 
to  decay  ;  corruption  infected  all  ranks  of  official  society, 
tho  sultan  himself  selling  his  favours  for  bribes ;  while 
the  other  great  curse  of  old  Turkey,  military  insubordina- 
tion, showed  itself  in  a  more  threatening  aspect  than  ever. 
The  janissaries  mutinied  on  several  occasions,  and  each 
time  compelled  the  weak  Murad  to  accede  to  their  demand. 
Notwithstanding  this  wretched  state  of  affairs,  some  exten- 
sive and  important,  though  not  permanent,  additions  were 
made  to  the  empire.  These,  consisting  of  Arerbijan  and 
Georgia — the  latter  had  been  in  alliance  with  Persia — were 
the  ^iult  of  a  campaign  against  the  last-named  country, 
the  Enernal  condition  of  which  was  then  even  worse  than 
thatVf  Turkey.  Transylvania,  Moldavia,  and  Walachia 
Tom  in  revolt,  encouraged  by  the  war  which  broke  out  in 


1593  between  Turkey  and  Austria.  Ju  1594  hostilities 
with  Persia  were  resumed;  and  early  in  the  following 
year  Murad  died,  leaving  the  empire  to  his  eldest  son 
Muhammed  III. 

Things  had  been  going  very  badly  in  the  war  with  Muluim- 
Austria,  when  in  June  1596  the  grand  vizier  and  the  mufti,  w«J  ' 1 1 
joining  their  voices  with  that  of  Sa'd-ud-Dln  the  historian, 
prevailed  upon  the  new  sultan,  whoso  character  resembled 
only  too  closely  that  of  his  father,  to  place  himself  at  the 
head  of  the  Ottoman  army  which  was  about  to  march  into 
Hungary.  Four  months  later  Muhammed  met  the  imperi- 
alists under  the  archduke  Maximilian,  and  the  Transyl- 
vanians  led  by  Prince  Sigismund,  on  the  marshy  plain  of 
Kereaztes,  where  a  battle  lasting  three  days  took  place. 
Although  at  one  time  things  looked  so  hopeless  for  the 
Turks  that  the  sultan  would  have  fled  but  for  the  entreaties 
and  remonstrances  of  Sa'd-ud-Dln,  the  'Osmanlis  gained 
a  completo  and  decisivo  victory.  But  nothing  came  of 
it;  for  Muhammed,  instead  of  following  up  his  success, 
hastened  back  to  Constantinople  to  receive  the  congratu- 
lations of  his  courtiers  and  to  resume  his  indolent  and 
voluptuous  life.  Nothing  else  worthy  of  note  occurred 
during  his  inglorious  reign.    He  died  in  1603  (1012). 

Muhammed  III.  was  the  last  heir  to  the  Ottoman 
throne  who  was  entrusted  with  the  government  of  a  pro- 
vince during  his  father's  lifetime  ;  henceforth  all  the  sons 
of  tho  sultan  wero  kept  secluded  in  a  pavilion  called  the 
Kafes  or  cage  in  the  seraglio  gardens.  This  new  system, 
which  was  necessarily  very  prejudicial  to  tho  character  of 
tho  future  rulers,  had  its  origin  in  the  same  dread  of  rivals 
that  caused  a  sultan  in  those  times  to  put  all  his  brothers 
to  death  immediately  on  his  accession. 

The  reign  of  Ahmed  I.  is  not  marked  by  any  event  of  Ahmed  I 
importance.  Tho  peace  of  Sitavorok  (Zsitvatorok)  between 
Turkey  and  Austria,  1606  (1015),  made  no  change  of  any 
moment  in  the  territorial  possessions  of  cither  power,  but 
is  interesting  as  being  the  first  treaty  in  which  an  Ottoman 
sultan  condescended  to  meet  a  Christian  prince  on  a  footing 
of  equality.  Hitherto  the  Turkish  monarchs  had  affected 
to  grant  merely  short  truces  to  their  Eurojwan  enemies. 
But  this  peace  was  to  be  permanent ;  the  annual  payment 
or  tribute  of  thirty  thousand  ducats  by  Austria  was  to  be 
discontinued ;  and  the  ambassadors  sent  from  the  Porte 
were  now  to  be  officials  of  rank,  and  not,  as  formerly, 
menials  of  the  palace  or  camp. 

Ahmed  died  in  1617  (1026)  and  was  succeeded  by  his  Mustif* 
brother  Mustafa  I.  Up  till  this  time  the  succession  had  I- 
been  regularly  from  father  to  son ;  but,  as  Mustafa's  life 
had  been  spared  by  his  brother  on  his  accession,  that  prince 
now  ascended  the  throne  in  preference  to  'OsmAn,  the 
eldest  son  of  Ahmed  I.  This  arose  from  the  peculiar  naturo 
of  the  Turkish  law  of  succession,  which  gives  the  throne 
to  tho  eldest  male  relative  of  tho  deceased  sovereign. 
Mustafa  was,  however,  imbecile  ;  so  after  a  reign  of  three 
months  ho  was  deposed,  and  his  nephew  'Osman,  though 
only  fourteen  years  of  age,  seated  on  the  throne  in  his 
stead. 

An  unsuccessful  war  with  Persia,  whir.h  had  been  goin^  Osro;.;- 
on  for  some  time,  wa3  now  brought  to  an  md  by  a  treaty 
which  restored  to  tho  shAh  all  the  territories  conquered 
since  the  days  of  Selim  IT.  In  1621  the  sultan  led  his 
troops  against  Poland,  partially  with  the  view  of  weaken- 
ing the  janissaries,  whom  he  justly  regarded  as  the  most 
deadly  enemies  of  his  empire.  This  cxpedi'ion  was  not 
attended  by  any  important  results,  neither  Tuiks  nor  Poles 
gaining  a  decisive  advantage.  On  his  return  'OsmAn 
formed  another  plan  for  freeing  himself  from  his  tyranni- 
cal soldiery :  ho  gave  out  that  he  was  going  to  make  the 
pilgrimage  to  Mecca,  but  his  real  intention  to  to  proceed 
only  as  far  as  Damascus,  there  place  himself  "  *V  hW 
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of  an  Asiatic  army,  and  march  against  the  janissaries  and 
sipAhis  in  Constantinople.  But  the  janissaries  heard  of 
this  design  and  rose  'in  revolt.  Incited  by  a  vizier  whom 
'Oaman  had  deposed,  they  seized  their  sovereign  and 
dragged  him  to  the  state  prison  of  the  Seven  Towers, 
where  shortly  afterwards  he  was  foully  murdered  by  the 
traitor  minister,  1622  (1031). 

The  wretched  Mustafa  was  again  raised  to  the  throne, 
only  to  be  deposed  fifteen  months  afterwards  in  favour  of 
Murad,  the  eldest  surviving  brother  of  'Osman. 
It      In  Murad  IV.,  who  succeeded  to  the  supreme  power  in 
1623  (1032),  when  a  child  of  eleven  years,  Turkey  had 
once  more  a  sultan  of  the  old  'OsmAnli  type.    Since  the 
death  of  Suleyman  the  empire  had  been  cursed  with  a  suc- 
cession of  rot*  faineant*,  under  whom  it  had  rapidly  fallen 
to  decay.     The  vigour  and  courage  of  the  new  sultan 
stayed  it  for  a  while  upon  its  downward  course,  and  re- 
stored to  it  something  of  its  bygone  glory.    While  still 
quite  young,  Murad  had  been  compelled  by  the  mutinous 
janissaries  to  deliver  into  their  cruel  hands  his  favourite 
vizier,  Hafiz  Pasha.     This  embittered  him  against  that 
corps,  and,  when  soon  afterwards  the  soldiers  began  openly 
to  discuss  his  deposition,  Murad  swiftly  and  suddenly  cut 
off  the  ringleaders  and  all  others  whom  he  suspected  of 
disloyalty;  this  struck  fear  into  the  hearts  of  the  dis- 
affected soldiers,  who,  finding  themselves  without  any  to 
organizo  or  direct  them,  returned  to  their  allegiance. 
Murad  next  turned  his  attention  to  checking  the  intoler- 
able corruption  and  abuses  which  pervaded  every  depart- 
ment of  the  state.   He  had  but  one  simple  though  terribly 
drastic  method  of  reform, — the  execution  of  every  official 
whom  he  oven  suspected  of  any  malpractice.    Having  re- 
stored some  sort  of  order  in  his  capital,  Murad  marched 
against  Persia  and  recaptured  tho  city  and  district  of 
Erivan.    In  1638  (1048)  he  undertook  a  second  and  more 
important  campaign  against  the  same  power.    His  object 
was  the  recovery  of  Baghdad,  which  had  been  taken  by 
the  shah's  troops  some  sixteen  years  before.    The  Persians 
resisted  long  and  gallantly,  but  at  length  the  Turks  carried 
the  city  by  storm,  when  Murad  disgraced  himself  by  the 
slaughter  of  a  vast  number  of  the  inhabitants.     By  the 
peace  which  followed  Turkey  restored  Erivan  to  Persia, 
but  retained  Baghdad,  which  has  been  in  its  hands  ever 
since.    Murad  on  his  return  entered  Constantinople  in 
triumph.    This  sultan  died  in  1640  (1049) ;  his  death  is 
said  to  have  been  hastened  by  habits  of  intemperance, 
which  he  had  contracted  towards  the  close  of  his  life, 
"i-     Ibrahim,  the  brother  of  the  late  sultan,  now  mounted 
the  Ottoman  throne.    Ho  was  another  of  those  wretched 
princes  who  gave  themselves  up  to  the  indulgence  of  their 
own  follies  and  vicc3  without  bestowing  a  thought  upon 
the  welfaro  of  their  peoplo  or  tho  prosperity  of  their 
country.    All  the  evils  that  had  been  curbed  for  a  time 
by  the  stern  hand  of  Murad  broko  out  afresh  and  in  worse 
form  than  before.    The  sultan  himself  was  the  most  venal 
of  the  venal.     Shut  up  in  tho  seraglio,  he  thought  of 
nothing  but  the  gratification  of  his  own  and  his  favourites' 
caprices;  gem-encrusted  coaches  and  pleasure-boats,  and 
carpets  and  hangings  of  richest  sable  for  his  rooms,  were 
among  the  objects  for  which  he  plundered  his  people  and 
sold  every  office  to  the  highest  bidder.    This  went  on  for 
eight  years,  till  at  length  his  subjects,  weary  of  his  ex- 
actions and  tyranny,  deposed  him,  and  made  his  son  Mu- 
hammed, then  only  sevon  years  of  age,  sultan  in  his  room. 
Tho  only  events  of  note  that  occurred  during  Ibrahim's 
tenure  of  power  are  the  capture  of  Azoff  from  tho  Cossacks 
and  the  occupation  of  Crete.   This  island,  which  was  then 
in  the  hands  of  Venice,  was  soon  overrun,  but  it  was  not 
till  well  on  in  the  next  reign,  after  a  siege  of  twenty  years, 
that  the  Ottomans  succeeded  in  taking  Candia  the  capital. 
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The  minority  of  Muhammed  IV.,  who  became  sultan  in  Muham- 
1648  (1058),  was  marked  by  all  the  troubles  and  evils  that  u>*<1"  IV- 
might  have  been  anticipated,  until  the  grand  vizierate  was 
conferred  on  Koprili  Muhammed  in  1656  (1067).  This 
statesman,  who  was  seventy  years  old  when  he  entered 
upon  the  duties  of  prime  minister  of  Turkey,  was  the 
founder  of  an  illustrious  family  of  viziers,  whose  integrity 
and  strength  of  character  did  much  to  counteract  the  per 
nicious  influence  of  degenerate  sultans  and  to  prop  up  for 
a  season  the  declining  empire.  Old  Koprili  accepted  the 
office  of  grand  vizier  only  upon  condition  of  receiving  abso- 
lute power ;  this  he  employed  much  in  the  same  way  as 
Murad  IV.  had  done  when  he  set  about  the  work  of  reform : 
he  executed  every  one  who  fell  under  his  suspicion.  He 
died  in  1661  (1072),  leaving  the  vizierate  to  his  son  Fazil 
Ahmed.  Ahmed  was,  like  his  father,  a  man  of  great 
ability,  and  happily  for  Turkey  he  enjoyed  tho  complete 
confidence  of  the  young  sultan,  who  cared  for  nothing  but 
the  chase,  whence  he  is  called  in  the  Ottoman  histories 
Avji  Muhammed  or  Muhammed  the  Huntsman.  Before 
long  Ahmed  was  called  on  to  lead  the  Turkish  army 
against  Austria.  He  took  Neuhausel  and  toveral  places 
of  little  importance  ;  but  near  the  convent  of  St  Gotthard 
(on  the  Raab)  he  was  completely  defeated  in  1664  (107.'>) 
by  a  smaller  Christian  force  under  Montccuculi.  A  truce 
for  twenty  years  on  the  basis  of  the  treaty  of  Sitavorok 
was  the  result  of  this  battle ;  the  Ottomans,  however,  re- 
tained Neuhausel.  Ahmed  next  appeared  in  arms  in  Crete, 
for  the  purpose  of  bringing  to  a  close  tho  siege  of  Candia, 
which  had  been  going  on  over  since  1648 ;  but  it  was  not 
till  other  three  years  had  passed  that  the  bravo  garrison 
opened  the  gates  to  the  grand  vizier,  in  1669  (1079).  The 
sultan  himself  was  induced  to  head  the  next  campaign, 
which  was  undertaken  on  behalf  of  the  Cossacks  of  the 
Ukraine,  who  had  craved  the  protection  of  the  Porte 
against  Poland.  The  Turks  took  the  cities  of  Kament-tz 
and  Lemberg,  whereupon  King  Michael  sued  for  peace, 
1672  (1083),  and  promised  to  make  over  Podolia  and  the 
Ukraine  to  Turkey  and  to  pay  an  annual  tribute  of  220,000 
ducats.  The-  sultan  accepted  these  terms  and  returned 
home  in  triumph  ;  but  the  Poles  refused  to  be  bound  by 
them,  and  under  the  command  of  Sobieski  they  attacked 
and  defeated  the  troops  of  Ahmed  Pasha  The  war  lasted 
till  1676,  when  it  was  brought  to  an  end  by  the  treaty  of 
Zurawno,  which  left  tho  sultan  in  possession  of  Podolia  and 
almost  all  the  Ukraine.  Three  days  after  this  peace  was 
signed  Ahmed  Pasha  died.  Few  men  have  done  more  to 
ruin  their  country  than  Kara  Mustafa,  who  Buceedi'il 
Ahmed  in  the  grand  vizierate.  His  pet  scheme  was  the 
conquest  of  Germany  and  the  establishment  of  a  great 
Turkish  province  between  the  Danube  and  the  Rhine,  with 
himself  as  nominal  viceroy  but  virtual  sovereign.  He 
accordingly  marched  with  an  enormous  army,  probably  not  Siege  of 
far  off  half  a  million  strong,  against  Vienna.  In  the  Vienna, 
summer  of  1683  (1094)  this  mighty  host  appeared  before 
the  walls  of  tho  Austrian  capital.  For  an  account  of  the 
siege,  see  vol.  xix.  p.  296.  A  few  weeks  after  his  discom- 
fiture Kara  Mustafa  was  executed  at  Belgrade  by  the 
sultan's  orders.  Venice  and  Russia  now  declared  war 
against  Turkey;  misfortune  followed  misfortune  ;  city  after 
city  was  rent  away  from  the  empire ;  the  Austrians  were 
in  possession  of  almost  the  wholo  of  Hungary,  the  Italians 
of  almost  all  the  Morea.  At  length  a  severo  defeat  at 
Mohacz,  where  Suleyman  had  triumphed  years  before, 
exhausted  the  patience  of  the  soldiery,  and  Muhammed 
IV.  was  deposed  in  1687  (1099). 

Tho  first  year  of  the  reign  of  Suleyman  II.,  who  suc-SjU.v- 
ceeded  his  brother,  was  marked  by  a  serious  mutiny  of  the  x-  in  n- 
janissaries  of  the  capital,  who,  aided  by  the  dregs  of  tho 
population,  created  a  reign  of  terror  in  Constantinople, 
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during  which  they  pillaged  the  palaces  of  tne  principal 
officers  of  the  government  and  murdered  the  grand  vizier, 
along  with  many  of  the  members  of  his  household.  The 
Austrian*,  under  Charles  of  Lorraine,  Louis  of  Baden,  and 
Prince  Eugene,  were  carrying  all  beforo  them  in  the  north  : 
Erlau,  Belgrade,  and  Stuhlwyiascnburg  fell  into  their  hands; 
and  by  the  end  of  1689  the  Ottomans  had  lost  almost  all 
their  former  possessions  beyond  tho  Danube.  Meanwhile 
the  Venetian  leader,  Morosini,  was  equally  successful  in  the 
Morea,  completing  tho  conquest  of  that  province,  which  he 
added  to  tho  dominions  of  St  Mark.  When  matters  had 
come  to  this  pass,  the  sultan  summoned  an  extraordinary 
meeting  of  the  divan  to  consult  on  the  measures  to  bo 
taken  to  meet  the  danger  threatening  on  every  hand.  By 
tho  unanimous  advice  of  his  ministers,  Suleyman  appointed 
to  the  grand  viricrato  Koprili-zada  Mustafa,  another  son  of 
old  Koprili  Muhammed.  This  statesman,  who  had  been 
trained  in  the  duties  of  offico  under  his  father  and  brother, 
worthily  upheld  the  high  name  of  his  house.  He  gave  up 
the  whole  of  his  gold  and  silver  plate  to  bo  coined  into 
money  wherewith  to  pay  tho  troops ;  he  Bought  out  the 
best  men  to  fill  positions  of  trust  and  responsibility  in  the 
army  and  navy ;  and  he  exercised  and  encouraged  a  wise 
and  just  policy  of  toleration  towards  tho  Christian  subjects 
of  the  sulfcm.  Such  was  the  confidence  which  his  high 
character  and  illustrious  connexion  inspired  that  large 
numbers  of  volunteers  hastened  to  join  tho  Turkish  hosts ; 
and  in  a  very  few  weeks  from  the  time  when  he  took  com- 
mand of  tho  army  Mustafa  had  driven  tho  Austrians  out 
of  Servia,  and  Belgrade  once  more  received  a  garrison  of 
Ottoman  troops.  Mustafa  returned  in  triumph  to  Con- 
stantinople, where,  early  in  the  summer  of  1691  (1102), 
SulcytnAn  II.  died,  and  was  succeeded  on  the  throne  by 
hia  brother  Ahmed  II. 
Al.ined  The  most  important  event  which  occurred  during  tho 
brief  and  disastrous  reign  of  this  monarch  was  the  defeat 
and  death  at  Slankamen  (Szlankament)  of  Kbprili-zAda 
Mustafa,  who  in  August  1691  advanced  from  Belgrade  to 
attack  tho  Austrians  under  Louis  of  Baden.  Tho  un- 
fortunate result  of  tho  battle  was  in  great  measure  owing 
to  the  rashness  of  the  vizier,  who,  in  opposition  to  the 
advice  of  the  oldest  and  most  experienced  of  his  officers, 
refused  to  await  behind  tho  lines  the  attack  of  the  enemy. 
The  Ottomans  fought  with  despsrate  courago ;  but  tho  day 
was  decided  against  them  by  the  death  of  Mustafa,  who 
was  shot  while  cutting'his  way  through  the  Christian  ranks. 
Ahmed  II.  reigned  for  four  years,  during  which  the  hapless 
empire,  besides  continuing  to  suffer  defeat  at  the  hands  of 
foreign  foes,  was  visited  with  tha  curses  of  pestilence  and 
domestic  insurrection. 
Miuufa  On  tho  death  of  Ahmed  II.  in  the  year  1695  (1106) 
II."  Mustafa  II.,  3on  of  Muhammed  IV.,  was  girt  with  the 
sword  of  'Osman.  Tho  new  sultan,  aware  of  tho  pitiful 
condition  to  which  the  empire  had  sunk,  in  part,  ct 
least,  through  the  negligence  and  indifference  of  his  pre- 
decessors, resolved  to  restore  the  old^  Ottoman  usages,  and 
placed  himself  at  the  head  of  his  armies.  His  first  cam- 
paign was  altogether  successful :  he  recaptured  several 
important  fortresses  and  totally  defeated  a  great  Austrian 
army.  During  tho  following  winter  he  worked  hard  to 
repair  the  finances  and  bring  the  forces  of  tho  empire 
into  a  higher  state  of  efficiency ;  and,  when  he  set  out  in 
the  spring  against  the  Austrians,  fortune  continued  to 
smile  upon  his  banners.  He  defeated  tho  duke  of  Saxe, 
raised  tho  siege  of  Temeavar,  and  strengthened  the  garri- 
sons of  tVse  fortresses  which  Turkey  still  hold  in 
UuDgary  But  in  the  next  year,  1697,  all  was  changed : 
Prince  Eugene  was  at  the  head  of  the  Austrians,  and  on 
the  banks  of  tho  Theiss,  near  Zcnta,  tho  Turks  sustained 
an  overwhelming  defeat,  which  compelled  the  sultan  to 


retreat  to  Temesvar.  Thenco  he  returned  to  Constanti- 
nople, and  never  again  led  an  army  against  tho  enemy. 
Recourse  was  once  more  had  to  the  house  of  Koprili,  and 
Amuja-zada  Huseyn,  a  nephew  of  old  Koprili  Muhammed, 
was  promoted  to  the  grand  vizierate.  Huseyn  raised  fresh 
troops ;  but  he  saw  that  what  was  really  needful  was  peace, 
and  this  he  succeeded  in  bringing  about  At  CarlowiU  Peace  o£ 
on  26th  January  1699  a  peace  was  arranged,  through  the 
intervention  of  England  and  Holland,  between  Turkey wit*' 
on  the  one  hand  and  Austria,  Venice,  Russia,  and  Poland 
on  the  other.  The  basis  of  tho  treaty,  agreed  to  with 
certain  modifications,  was.  that  each  power  should  retain 
the  territories'  in  its  possession  at  the  time  of  opening 
negotiations.  This  arrangement  left  Austria  in  possession 
of  Transylvania  and  almost  all  Hungary  and  Slavonia; 
Venice  remained  mistress  of  its  conquests  in  Dalmatia 
and  the  Morea ;  Poland  received  Podolia ;  and  Russia, 
which  under  Peter  the  Great  was  only  now  becoming  con- 
scious of  its  strength,  retained  Azoff.  which  it  had  wrested 
from  Turkey  three  years  before.  Huseyn  Pasha  took 
advantage  of  the  restoration  of  peace  to  check  the  disorders 
which  had  sprung  up  in  various  parts  of  tho  empire,  and 
to  endeavour  to  effect  much -needed  reforms  in  many  de- 
partments of  the  state.  But  unfortunately  his  efforts  were 
thwarted  by  others  less  disinterested  than  himself ;  and, 
broken-hearted  by  the  calamities  of  his  country,  he  retired 
from  office  three  years  after  the  peace  of  Carlowitz,  and 
very  shortly  afterwards  died.  Mustafa  IL  very  soon 
followed  tho  example  of  his  minister,  and  abdicated  in 
1703  (1115)  in  favour  of  his  brother  Ahmed  IIL 

Although  the  peace  of  tho  empire  was  often  broken  Ahmed 
during  his  reign,  Ahmed  III.  was  not  of  a  warlike  disposi-  UI- 
tion,  and  all  the  representations  and  entreaties  of  Charles 
XII.  of  Sweden,  who  after  the  disaster  of  Pultowa  had 
taken  rcfugo  in  Turkey,  failed  to  induce  him  to  re  open 
hostilities  with  the  czar.  In  1710  Nu'maa  Pasha,  son  of 
Amuja-zAda  Huseyn,  and  tho  last  of  the  Koprili  family,  was 
appointed  graud  vizier.  Though  able  and  tolerant,  ho  was 
so  much  addicted  to  interfering  in  the  business  of  his  sub- 
ordinates that  ho  became  the  object  of  general  dislike, 
and  was  dismissed  from  his  office  after  holding  it  for  four- 
teen months.  The  menacing  preparations  of  Russia  in  tho 
south  had  more  influence  with  the  Porte  than  the  praycrj 
of  the  Swedish  king,  and  in  1711  the  new  grand  vizier, 
Baltaji  Muhammed,  marched  into  Moldavia  to  meet  the 
forces  of  Peter  the  Great,  who  had  formed  an  entrenched 
camp  near  tho  village  of  Hush,  on  the  right  bank  or  the 
Pruth.  Here  the  vizier  blockaded  him,  and  after  two  days' 
severe  fighting  compelled  him  to  surrender  with  all  !'is 
army.  By  the  treaty  which  followed  the  czar  pledged 
himself,  among  other  things,  to  restoro  the  fortress  of  Azoff 
and  all  its  dependencies  to  the  sultan,  and  to  grant  tho  king 
of  Sweden  a  Jrce  and  safo  passage  to  his  own  country 
through  the  Muscovite  dominions.  Tho  lenity  of  Baltaji 
Muhammed  in  not  destroying  the  czar  and  his  army  wIk  >i 
they  wero  within  his  grasp  caused  such  discontent  at  Con- 
stantinople that  he  was  dismissed  from  tho  vizierate,  which 
was  conferred  on  "All  Pasha,  known  as  D  Aid  Ad  'All  or  'All 
tho  Son-in-Law,  from  tho  circumstance  of  his  having 
married  a  daughter  of  the  sultan.  This  vizier  distinguMod 
himself  by  winning  back  from  Venice  the  whole  of  tho 
Morea  in  a  single  campaign  (1715).  His  next  venture, 
a  war  against  Austria,  undertaken  in  the  following  year, 
had  a  very  different  issue,  ho  himself  being  slain  and  hb 
array  routed  in  a  great  battle  at  Peterwardein.  Next  year 
Prince  Eugene,  tho  copqueror  of  DAmAd  'Alf,  laid  siogo  to 
Belgrade,  which  ho  forced  to  capitulate  after  driving  off  a 
large  army  sent  by  the  Turks  to  its  relief.  These  events  Treaty  of 
led  to  the  peace  of  Passarowitz  in  1718,  by  which  Austria 
ac4aircd  that  portion  of  Hungary  which  had  remained  in  wlU" 
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of  Turkey,  as  well  as  extensive  territories  in 
Servia  and  \Valacliia.  The  grand  vizier  Ibrahim,  another 
son-in-law  of  the  sultan,  who  was  at  the  head  of  affairs  from 
1718  to  1730,  contrived  to  secure  for  the  empire  an  un- 
usually long  respite  from  internal  disorders ;  but  the  sultan's 
love  of  costly  pomp  and  splendour  and  the  luxurious  magni- 
ficence of  his  court  rendered  him  so  unpopular  that,  in 
consequence  of  a  riot  in  the  autumn  of  1730  (1143),  he 
voluntarily  abdicated  the  throne,  and  his  nephew  Mahmud 
L  became  padishah  in  his  stead.  (k.  J.  v.  o.) 

History  from  1718. 

Mahmud  With  the  treaty  of  Passarowitz  the  Venetian  republic 
t  disappears  from  the  scene  of  Turkish  warfare.  Russia 
gradually  becomes  a  more  formidable  enemy  than  Austria; 
and  the  subject  Christian  raced  imperceptibly  enter  on  the 
first  Btages  of  national  consolidation  and  revival.  After 
the  long  and  reaultlc&s  war  with  Persia  hostilities  again 
Wsis  broke  out  with  Russia  in  1736.  Marshal  Munnich  stormed 
the  lines  of  Perekop  and  devastated  the  Crimea;  but  he 
was  unable  to  maintain  his  army  there  and  retreated  with 
greatly  diminished  forces.  Azoff  was  taken  by  General 
Lascy ;  and  in  the  following  year  Otchakoff  fell  into  tho 
hands  of  Munnich,  while  the  Crimea  was  again  invaded 
aud  ravaged.  Austria  now  joined  Russia,  and  the  Porte 
had  to  sustain  a  war  in  Servia  and  Bosnia  as  well  as  on 
the  coasts  of  the  Black  Sea.  The  double  combat  was 
carried  on  with  very  different  results.  While  the  Russians 
won  victory  after  victory,  and  finally  penetrated  into  tho 
heart  of  Moldavia,  the  Austrian*  were  defeated  and  driven 
across  the  Danube.  On  their  advancing  from  Belgrade 
in  the  summer  of  1739  they  were  defeated  with  great  loss 
at  Krotzka,  and  compelled  to  sue  for  peace.  The  treaty 
of  Belgrade,  which  was  signed  on  1st  September  1739, 
restored  to  the  Porte  Belgrade  and  Oraova,  with  tho 
portions  of  Servia,  Bosnia,  and  Walachia  which  it  had 
ceded  to  Austria  at  tho  peace  of  Passarowitz.  Russia, 
unable  to  continue  the  war  with  a  victorious  Turkish  p  my 
ready  to  fall  upon  its  flank,  had  to  conclude  peaco  on  very 
moderate  terms.  It  received  Azoff,  but  under  a  stipulation 
that  the  fortifications  should  be  razed,  and  that  no  Russian 
vessels  of  war  should  be  kept  cither  on  tho  Black  Sea  or 
on  the  Sea  of  Azoff.  The  peaco  was  tho  last  advantageous 
one  made  by  the  Porte  without  allies;  and  the  succeeding 
thirty  years  were  on  the  whole  a  period  of  respito  from 
misfortune. 

After  this  followed  the  war3  with  the  empress  Catherine, 
HI.  before  whose  genius  and  resources  it  seemed  as  if  Turkey 
must  inevitably  sink  into  nothingness.  The  first  contest 
was  provoked  by  the  armed  intervention  of  the  empress  in 
Polish  affairs  and  her  well-known  intrigues  with  rebellious 
subjects  of  the  Porte.  War  was  rashly  declared  by  Mustafa 
III.  in  October  1768.  ■  In  1769  the  Russians  entered 
Moldavia  and  captured  tho  fortress  of  Choczin  (Chotim)  ; 
in  the  following  year  their  armies  made  good  the  conquest 
of  Moldavia  and  Walachia,  while  a  fleet  from  the  Baltic 
entered  the  Greek  Archipelago  and  landed  troops  in  the 
Morea.  Tho  Greeks  of  tho  Morea  ro.-<e  in  insurrection ; 
they  were,  however,  overpowered,  and  the  small  Ru.-sian 
force  withdrew,  leaving  tho  Greeks  to  the  vengeance  of 
their  conquerors.  At  sea  the  Turks  suffered  a  severe  defeat 
near  Chios,  and  their  fleet  was  subsequently  blockaded  and 
set  on  fire  in  the  Bay  of  Tchesme,  the  principal  officers  in 
tho  Russian  navy  being  Englishmen.  Assistance  was, 
moreover,  given  by  the  Russians  to  Ali  Bey,  a  Mameluke 
chieftain  who  was  in  rebellion  against  the  Porte  in  Egypt, 
and  to  Tahir,  a  sheikh  who  had  made  himself  independent 

•fCtimes  at  ^cre-    *n  t'10  RU8*'an'»  intaded  and  conquered 

t,r         the  Crimea.    Austria  now  took  alarm,  and  signed  a  con- 
vention with  the  Porto  preparatory  to  armed  intervention. 


But  the  partition  of  Poland  reunited  the  three  neighbour- 
ing Christian  powers  and  prevented  a  general  war.  An 
armistice  was  agreed  upon  between  Russia  and  the  Porte, 
and  negotiations  followed.  These  were  broken  off  in  1773. 
The  Russians  crossed  the  Danube,  and,  though  unsuccess- 
ful in  their  attempts  upon  Silistria  and  Varna,  so  com- 
pletely defeated  the  Turkish  forces  in  the  field  that  on 
21st  July  1774  tho  Porte  concluded  peace  at  Kutchuk- 
Kainardji  under  conditions  more  unfavourable  than  thoso 
which  it  had  rejected  jn  the  previous  year.  The  Tartar 
territory  of  tho  Crimea,  with  Kuban  and  the  adjoining 
districts,  was  made  into  an  independent  state,  Russia 
retaining  Azoff,  Kertch,  and  Kinburn.  Moldavia  and 
Walachia  were  restored,  but  on  the  condition  that,  a-i 
occasion  might  require,  tho  Russian  minister  at  Constan 
tinople  might  remonstrate  in  their  favour.  Russia,  in  fact, 
was  given  a  species  of  protectorate  over  these  province*. 
Permission  was  given  to  Russia  to  erect  a  church  in  Con- 
stantinople, and  the  following  engagement  was  made : 
"The  Porte  promises  to  protect  the  Christian  religion  and  ■ 
its  churches ;  and  it  also  allows  the  court  of  Russia  to 
make  upon  all  occasions  representations  as  well  in  favour 
of  the  new  church  at  Constantinople  as  on  behalf  of  its 
ministers,  promising  to  take  such  representations  into  con- 
sideration." Out  of  this  clause  arose  the  claim  of  Russia 
to  the  right  of  protection  over  all  tho  Christian  subjects 
of  the  Porte,  though  the  specific  right  of  intervention  was 
clearly  attached  only  to  a  single  church  and  its  ministers. 
By  other  clauses  in  the  treaty  tho  obligations  restraining 
Russia  from  making  fortifications  and  placing  ships  of  war 
on  the  Black  Sea  were  annulled.  It  received  the  right 
of  free  navigation  for  its  merchant  ships  on  all  Turkish 
waters,  and  the  right  of  placing  consuls  at  all  Turkish 
ports.  These  last  two  conditions  were  of  great  historical 
importance  through  their  effect  ui>on  Greece.  The  consuls 
appointed  were  usually  Greek  traders,  and  permission  to 
carry  the  Russian  flag  was  indiscriminately  given  to  Greek 
vessels.  Hence  there  followed  that  great  development  of 
Greek  commerce,  and  of  tho  Greek  merchant  navy,  which 
in  half  a  century  made  the  insurgent  Greeks  more  than  a 
match  for  the  Turks  at  sea 

The  stipulation  that  the  Crimea  and  adjoining  districts 
should  be  made  into  an  independent  stato  was  of  course 
not  intended  by  Russia  to  be  anything  more  than  a  veil  for 
annexation  ;  and  in  1783  Catherine  united  this  territory  to 
her  dominions.  She  had  now  definitely  formed  the  plan 
of  extinguishing  Turkish  sovereignty  in  Europe  and  placing 
her  youngor  grandson  on  the  throne  of  a  restored  Greek 
kingdom.  The  boy  was  named  Constantine,  his  whole 
education  was  Greek  and  such  as  to  fit  him  for  the  throne 
of  Constantinople.  Joseph  II.  of  Austria  threw  himself  Wat  \ut!« 
eagerly  into  the  plan  for  a  partition  of  the  Ottoman  empire,  "  ' ' 
and  in  1788  followed  Russia  into  war.  While  the  Russians  "'^^ 
besieged  Otchakoff,  Joseph  invaded  Bosnia ;  but  he  was 
unsuccessful  and  retired  ingloriously  into  Hungary.  Otcha- 
koff was  stormed  by  Suwaroff  on  16th  December  1788. 
In  the  following  year  the  Turkish  amies  were  overthrown 
by  Suwaroff  in  Moldavia  and  by  the  Austrian  Lamlon 
on  the  south  of  the  Danube.  The  fate  of  the  Ottoman 
empire  seemed  to  tremble  in  tho  balance  ;  it  was,  how- 
ever, saved  by  the  convulsions  into  which  Joseph's  reckless 
autocracy  had  thrown  his  own  dominions,  and  by  the  triple 
alliance  of  England,  Prussia,  and  Holland,  now  formed  by 
Pitt  for  the  preservation  of  the  balance  of  power  in  Europe. 
Joseph  died  in  1790;  his  successor  Leopold  II.  entered 
into  negotiations,  and  concluded  peace  at  Sistova  in  August 
1791,  relinquishing  all  his  conquests  except  a  small  district 
in  Croatia.  Catherine  continued  the  war  alone.  Ismail 
was  captured  by  Suwaroff  with  fearful  slaughter,  and  the 
Russian  armies  pushed  on  south  of  the  Danube.    Pitt,  with 
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the  triple  alliance,  attempted  to  impose  bis  mediation  on 
the  empress  Catherino,  and  to  induce  her  to  restore  all 
her  conquests.  She  refused,  and  both  Prussia  and  Eng- 
land armed  for  war ;  but  public  opinion  declared  so  strongly 
against  the  minister  in  England  that  it  was  impossible  for 
him  to  pursue  his  plan.  Catherine  nevertheless  found  it 
in  her  interest  to  terminate  the  war  with  the  Porte.  Poland 
claimed  her  imtnediato  attention;  and,  adjourning  to  a 
more  convenient  season  her  designs  upon  Constantino^ 
she  concluded  the  treaty  of  Jassy  in  January  1792,  by 
which  she  added  to  her  empire  Otchakoff,  with  the 
board  as  far  as  the  Dniester.  The  protectorate  of 
over  Tifiis  and  Kartalinia  was  recognized. 

Catherine's  successor  Paul  (1796-1801)  made  it  his 
business  to  reverse  his  mother's  policy  by  abandoning  the 
Affairs  attack  on  Turkey.  Bonajiarte's  invasion  of  Egypt  and 
in  Egypt  the  destruction  of  the  French  fleet  by  Nelson  at  the  battle 
of  a  the  Nile  led  the  Porte  to  join  the  second  coalition 
against  France.  Bonaparte,  invading  Syria,  was  checked 
and  turned  back  at  Acre,  where  Jezzar  Pasha  was  assisted 
in  his  strenuous  defence  by  an  English  squadron  under 
Sir  Sidney  Smith.  A  Turkish' array  was  meanwhile  trans- 
ported from  Rhodes  to  the  Egyptian  coast.  This  army  was 
destroyed  by  Bonaparte  on  his  return  to  Egypt  at  the 
battle  of  Aboukir  on  25th  July  1799,  after  which  Bona- 
parte set  sail  for  France,  leaving  the  Egyptian  command 
to  Kliber.  Kleber,  cut  off  from  all  communication  with 
France  and  threatened  by  superior  Turkish  forces,  entered 
into  a  convention  at  El  Arish  for  the  evacuation  of  Egypt. 
This  convention,  however,  was  annulled  by  Lord  Keith, 
the  English  admiral,  and  Kleber  replied  by  giving  battle 
to  tho  Turks  and  defeating  them  at  Heliopolis  on  20th 
March  1 800.  Egypt  was  finally  w  rested  from  the  French  by 
tho  English  expedition  under  Abercromby,  and  restored  to 
tho  sultan.  The  Ionian  Islands,  which  France  had  taken 
from  Venice  at  the  time  of  the  treaty  of  Campo  Fonnio, 
were  conquered  by  a  combined  Russian  and  Turkish  force, 
and  were  established  as  a  republic,  at  first  under  the  joint 
protectorate  of  Russia  and  the  Porte,  afterwards  under 
the  solo  protectorate  of  Russia.  Tho  former  Venetian 
ports  on  the  mainland  of  Epirus  and  Albania  were  given  up 
to  Turkey.  Somewhat  later,  under  pressure  from  St  Peters- 
burg, tho  sultan  undertook  not  to  remove  the  hospodars, 
or  governors,  of  Walachia  and  Moldavia  without  consult- 
ing Russia,  and  to  allow  no  Turks  except  merchants  and 
traders  to  enter  those  territories, 
internal  On  the  restoration  of  peace  Franco  rcaasumcd  its  ancient 
<onilt-  position  as  the  friend  and  ally  of  the  Porte.  Tho  sultan 
tmV'  Il0W  on  tnrono  was  Sclfm'lII.  (1789-1807).  Though 
'  tho  results  of  tho  war  of  the  second  coalition  had  been 
favourable  to  Turkey,  the  Ottoman  empire  was  in  a  most 
perilous  condition.  Everywhere  tho  provincial  governors 
were  making  themselves  independent  of  the  sultan's  author- 
ity ;  a  new  fanatical  sect,  the  Wahhabees,  had  arisen  in 
Arabia  and  seized  upon  tho  holy  places;  tho  janissaries 
were  rebellious  and  more  formidable  to  their  sovereign 
than  to  a  foreign  enemy ;  and  tho  Christian  races  were 
beginning  to  aspire  to  independence.  It  had  seemed 
for  a  while  as  if  tho  first  to  rise  against  the  Porte 
would  bo  tho  Greeks,  among  whom  the  revolutionary 
influences  of  1789  and  the  songs  of  the  poet  Rhcgas,  put 
to  death  by  tho  Turks  in  1798,  stirred  deep  feelings  of 
hatred  against  their  oppressors.  Circumstances,  however, 
postponed  tho  Greek  revolt  and  accelerated  that  of  the 
Servians.  In  tho  country  immediately  south  of  the  Danube 
the  sultan's  authority  was  defied  by  the  janissaries  settled 
about  Belgrade  and  by  Passwan  Oglu,  ruler  of  Widdia 
in  Bulgaria.  The  pasha  of  Servia,  hard  pressed  by  these 
rebels,  called  upon  tho  rayas  to  take  up  arms  in  defence 
cf  tie  sultan.    They  did  so,  and  in  1804  the  janissaries 


answered  by  a  aeries  of  massacres  in  the  Servian  villages. 
The  Servians  now  rose  as  a  nation  against  the  janissaries.  Servian 
Kara  George  became  their  chief,  and  in  combination  withn,vol:- 
the  pasha  of  Bosnia,  acting  under  the  sultan's  orders,  ex- 
terminated the  janissaries  or  drove  them  out  of  the 
country.  Victorious  over  one  oppressor,  the  Servians  re- 
fused to  submit  to  another.  They  carried  on  the  war 
against  tho  sultan  himself,  and  at  the  suggestion  of  Russia 
sent  envoys  to  Constantinople  demanding  that  for  the 
future  the  fortresses  of  Servia  should  be  garrisoned  only 
by  Servian  troops. 

When  the  third  European  coalition  against  France  was  Pilliou!- 
in  course  of  formation  Russian  and  French  influences  were  °' 
in  rivalry  at  Constantinople.  The  victories  of  Napoleon  j',']'™ 
in  1805  gave  him  the  ascendency,  and  his  envoy  prevailed  rt\l^ 
upon  the  sultan  to  dismiss,  without  consulting  Russia,  tho 
hospodare  of  Walachia  and  Moldavia,  who  were  considered 
to  be  agents  of  the  court  of  St  Petersburg.  This  was  a 
breach  of  the  engagement  made  by  the  sultan  in  1802, 
and  it  was  followed  by  the  entry  of  Russian  troops  into 
the  principalities.  England,  as  the  ally  of  Russia,  sent  a 
fleet  under  Admiral  Duckworth  through  the  Dardanelles 
to  threaten  Constantinople.  While  the  admiral  wasted 
time  in  negotiations,  the  French  ambassador,  General 
Sebastiani,  taught  tho  Turks  how  to  fortify  their  capital. 
The  English  admiral  found  that  ho  could  do  nothing,  and 
repas-Hcd  the  Dardanelles,  suffering  some  loss  on  the  pa-<^age. 
The  war  on  tho  Danube  was  not  carried  on  with  much 
vigour  on  either  side.  Alexander  was  occupied  with  tho 
struggle  against  Napoleon  on  tho  Vistula ;  Sellm  III.  was 
face  to  face  with  mutiny  in  Constantinople,  having  brought 
upon  himself  the  bitter  hatred  of  tho  janissaries  by  attempt- 
ing to  form  them  into  a  body  of  troops  drilled  and  discip- 
lined aft*r  the  methods  of  modern  armies.  While  tho 
military  art  in  Europe  had  been  progressing  for  centuries, 
Turkey  had  made  no  other  changes  in  its  military  system 
than  those  which  belonged  to  general  decay.  Its  troops 
were  a  mere  horde,  capablo  indeed  of  a  vigorous  assault 
and  of  a  stubborn  defence,  but  utterly  untrained  in  exer- 
cises and  manoeuvres,  and  almost  ignorant  of  the  meaning 
of  discipline  Sollin  was  a  reformer  in  government  and 
administration  as  well  as  in  military  affairs.  He  broko 
from  tho  traditions  of  his  palace,  and  began  a  new  epoch 
in  Turkish  history;  but  the  influences  opposed  to  him 
were  too  strong,  and  a  mutiny  of  the  janissaries  in  Con- 
stantinople deprived  him  of  his  crown.  He  was  allowed 
to  live,  but  as  a  prisoner,  while  tho  puppet  of  the  janis- 
saries, Mustafa  IV.,  was  placed  on  the  throne  (May  1807). 

A  few  weeks  after  this  event  the  treaty  of  Tilsit  ended 
tho  war  between  France  and  Russia,  and  provided  for  tliii 
nominal  mediation  of  Napoleon  between  Russia  and  the 
Porte.  A  truce  followed  between  the  armies  on  the  Danube. 
Among  tho  Turkish  generals  who"  had  understood  the  neces- 
sity of  Se lira's  reforms,  and  who  wero  prepared  to  support 
him  against  the  janissaries,  was  Bairaktar,  commander  at  Bai.-ak- 
Rustchuk.  As  soon  as  the  truce  gave  him  freedom  oi  tr- 
action, Bairaktar  marched  upon  Constantinople.  Leading 
his  troops  agaiust  the  palace,  he  demanded  the  restoration 
of  Sellm.  As  the  palace  gates  were  closed,  Bairaktar 
ordered  an  assault ;  but  at  the  moment  when  his  troops 
wcro  entering  Sellm  was  put  to  death.  Besides  Mustafa 
there  was  only  one  member  of  the  house  of  Osman  remain- 
ing, his  brother  Mahmud,  who  concealed  himself  in  the 
furnace  of  a  bath  until  the  palaco  was  in  tho  hands  of 
Bairaktar's  soldiers.  He  was  then  placed  on  the  throne  Multistat 
(July  1608).  For  a  while  Rairnktar  governed  as  grand  lit 
vizier.  He  was  rash  enough,  however,  to  dismiss  part  of 
his  own  soldiers  from  Constantinople.  The  janissaries 
attacked  him  in  his  palace.  A  tower  in  which  he  defended 
himself  was  blown  up,  and  after  a  battle  in  the  streets  o( 
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Constantinople  between  the  janissaries  and  the  remainder 
of  Bairaktar's  troops,  during  which  the  dethroned  sultan 
Mustafa  was  pat  to  death,  the  janissaries  remained  con- 
querors, and  Mahmud  was  forced  to  submit  to  their  de- 
mands. The  innovations  of  the  late  reign  were  abolished, 
and  for  a  while  Mahmud  seemed  content  to  reign  as  ser- 
vant of  the  reaction. 

It  is  well  known  that  plans  for  the  partition  of  the  Otto- 
man empire  occupied  Napoleon  and  Alexander  at  Tilsit. 
Austria,  though  unwilling  to  see  Russia  aggrandized,  was 
prepared  in  the  last  resort  to  combine  with  the  dismember- 
ing powsrs,  if  all  attempts  to  prevent  the  execution  of  the 
plan  by  diplomatic  means  should  fail.  But  after  a  few 
years  the  alliance  declined  And  a  war  between  France  and 
Russia  was  seen  to  be  inevitable.  Meanwhile  the  conflict 
on  the  Danube  had  been  resumed,  and  the  Servians  were 
still  in  arms.  The  Russians  had  advanced  into  Bulgaria 
and  captured  Silistria.  England,  which  had  mado  peace 
with  Turkey  in  1809,  sought  to  reconcile  the  belb'gerenta, 
in  order  that  the  czar  might  be  free  to  employ  his  whole 
Peace  of  force  against  Napoleon.  In  May  1812  a  treaty  was  signed 
Bachs-  ftt  Bucharest,  by  which  Bessarabia  was  ceded  to  Russia, 
the  river  Pruth  becoming  the  boundary  of  the  two  empires. 
The  Porte  in  this  treaty  promised  to  grant  an  amnesty  to 
tha  Servians,  to  leave  to  them  the  management  of  their 
internal  affairs,  and  to  impose  upon  them  only  moderate 
taxes.  These  promises,  however,  were  neither  accepted 
by  tho  Servians  as  a  sufficient  concession,  nor  were  they 
observed  by  the  Porte.  The  Servians  continued  to  fight, 
and  ultimately  secured  their  autonomy  about  1817  without 
help  from  Russia. 
t»  Mahmud  JL  (1808-1839)  was  the  only  sultan  of  modern 
times  who  possessed  the  qualities  of  a  great  ruler.  Brought 
up  in  the  seclusion  of  the  seraglio  till  the  age  of  twenty- 
three,  when  he  was  suddenly  placed  on  the  throne,  it  is 
surprising  that  ho  should  have  6hown  the  power,  the  re- 
solution, and  the  intelligence  which  marked  his  govern- 
ment. The  difficulties  of  his  reign  were  enormous.  He 
belonged  to  an  epoch  when  the  Ottoman  empire  might 
fairly  bo  considered  as  in  actual  dissolution.  This  ho  to 
some  extent  arrested,  and  the  reforms  which  he  effected, 
partial  and  imperfect  as.  they  were,  have  prolonged  the 
existence  of  the  Turkish  state  to  our  own  day.  Tho  first 
and  most  obvious  internal  danger  to  bo  met  was  the  insub- 
ordination of  the  provincial  pashas.  Against  these  rebelli- 
ous servants  Mahmud  waged  a  persistent  and  unwearying 
war,  now  employing  thom  against  one  another,  now  crush- 
ing them  by  his  own  armed  .force.  One  of  tho  most  for- 
Ali  Pahx  midable  was  Ali  Pasha  of  Janina,  who  had  made  himself 
ofJaains.  master  of  Albania  and  part  of  Greece.  WLnn  Mahmnd 
in  1820  threw  his  armies  upon  this  chieftain,  the  outbreak 
of  hostilities  in  Epirus  was  the  signal  for  the  insurrection 
of  Greece.  While  Hypsilanti,  grandson  of  a  hospodar  of 
Moldavia  who  had  been  put  to  death  by  the  Porto,  raised 
the  standard  of  revolt  in  Moldavia,  asserting  that  Russia 
had  promised  the  Christians  its  support,  the  Greeks  of 
Greek  re-  the  Morea  rose  and  exterminated  the  Turkish  population 
tolt.  among  them.  Hypsilanti  was  soon  crushed ;  and  the  ris- 
ing in  the  Morea  was  answered  by  massacres  of  the  Greeks 
in  the  principal  cities  of  the  empire,  and  by  the  execution 
of  Gregory,  patriarch  of  Constantinople,  the  head  of  the 
Greek  Church.  These  deeds  of  violence  excited  the  utmost 
indignation  in  Russia.  A  despatch  was  sent  to  Constanti- 
nople, calling  upon  tho  Porte  to  restore  the  churches  which 
had  been  destroyed,  to  guarantee  the  inviolability  of 
worship  in  the  future,  end  to  discriminate  in  its 
nta  between  the  innocent  and  the  guilty.  These 
i  were  presented  as  an  ultimatum  by  the  Russian 
ambassador,  who,  not  receiving  an  answer  within  the  time 
allowed,  quitted  CV-Hai:t:n.-.p'.«i /2'*h  July  1821)  The 


influence  of  Austria  and  England,  however,  restrained  the 
emperor  Alexander  from  declaring  war,  and  the  Greeks 
were  left  to  sustain  their  combat  by  themselves.  As  long 
as  Ali  Pasha  was  unsubdued,  the  only  forces  which  tho 
sultan  could  employ  against  the  Greeks  were  irregular 
bands  of  volunteers.  It  was  by  one  of  these  hordes  that 
the  fearful  massacres  of  Chios,  in  the  spring  of  1822,  were 
perpetrated.  In  that  eame  spring,  however,  the  overthrow 
and  death  of  Ali  set  free  the  regular  troops.  Two  armies 
of  considerable  strength  now  moved  southwards  from 
Thessaly,  with  the  object  of  reducing  the  country  north 
of  the  Gulf  of  Corinth  and  then  uniting  to  conquer  the 
Morea.  The  western  army,  commanded  by  Omer  Brionis, 
was  checked  by  the  Suliotes,  and  subsequently  beaten  back 
by  tho  defenders  of  Missolpnghi.  The  eastern  army,  after 
advancing  under  the  command  of  Dramali  into  the  Morea, 
was  compelled  to  retreat.  But  the  passes  in  its  rear  had 
been  seized  by  the  Greeks ;  on  all  sides  tho  enemy  closed 
in  upon  it ;  and  it  was  only  through  the  disorders  of  tho 
Greeks  themselves  that  Dramali's  force  escaped  annihila- 
tion. Of  those  who  survived  the  encounter  most  perished 
by  sickness  and  famino  in  the  neighbourhood  of  Corinth. 
Nor  was  the  fortune  of  tho  Ottomans  bettor  at  sea.  The 
destruction  of  their  admiral's  vessel  with  all  its  crew  by 
the  fire-ship  of  the  Greek  captain,  Kanaris,  caused  such 
terror  that  all  further  attempts  to  reduce  tho  islands  were 
abandoned,  and  the  fleet  returned  to  the  Dardanelles. 

After  an  interval  of  ineffective  land  warfare,  the  sultan 
determined  to  call  upon  Mehcmet  Ali,  pasha  of  Egypt,  for 
assistance.  Mehemet  had  riser,  to  power  in  the  disturbed 
period  that  followed  the  expulsion  of  tho  French  from 
Egypt.  He  had  a  more  powerful  fleet  than  that  of  his 
sovereign,  and  an  army  disciplined  after  the  European 
system.  In  calling  upon  his  powerful  vassal  for  help  the 
sultan  must  have  boon  aware  of  the  dangers  which  his  ag- 
grandizement would  involve.  Mehemot  eagerly  responded  M«heio«i 
to  Mahmud's  call ;  and  his  son  Ibrahim,  in  command  of  a 
powerful  armament,  set  sail  in.  the  spring  of  1824  from*"* 
Alexandria  against  Crete.  This  island  was  rapidly  con-  ° 
quered,  and  Ibrahim,  after  failing  in  some  combined  opera- 
tions against  Samoa,  crossed  over  to  the  Morea.  Here  ho 
marched  across  tho  peninsula,  carrying  all  before  him. 
Xauplia  alone  maintained  its  defence,  while  the  Egyptian 
sent  out  his  harrying  columns,  slaughtering  and  devastat- 
ing in  every  direction.  From  tho  Morea  Ibrahim  was 
summoned  to  assist  tho  Turks,  who  had  been  for  nino 
months  unsuccessfully  engaged  in  a  second  siege  of  Mis- 
solonghL  Ibrihtm  began  his  eicgo  operations  in  the 
beginning  of  1826 ;  but  it  was  not  for  three  months  more 
that  Missolonghi  fell.  The  tide  of  Ottoman  conquest 
moved  on  eastwards,  and  the  acropolis  of  Athens  capitu- 
lated in  tho  following  year.  But  the  defence  of  Misso- 
longhi had  lasted  long  enough  to  bring  the  powers  of 
Europe  into  the  field.  On  tho  death  of  tho  emperor 
Alexander  at  tho  end  of  1825,  Canning  sent  tha  duko 
of  Wellington  to  St  Petersburg  to  negotiate  conditions 
of  joint  diplomatic  action  on  the  part  of  England  and 
Russia.  A  protocol  signed  at  St  Petersburg  on  4th  April 
1826  fixed  the  conditions  on  which  the  mediation  of  Great 
Britain  was  to  be  tendered  to  the  Porte.  Greece  was  to 
remain  tributary  to  the  sultan,  but  to  be  governed  by  its 
own  elected  authorities  and  to  bo  independent  in  its  com- 
mercial relations.  Tho  surviving  Turkish  population  was 
to  be' removed  from  Greece;  all  property  belonging  to 
Turks,  whether  on  the  continent  or  the  islands,  was  to  bo 
purchased  by  tho  Greeks.  This  protocol  was  developed 
into  the  treaty  of  London  between  England,  Russia,  and 
France,  signed  in  July  1827,  by  which  tho  three  powers 
bound  themselves  to  put  an  end  to  the  conflict  in  the 
East.    In  pursuance  of  this  treaty  the  mediation  of  tho 
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powers  was  offered  to  the  Porte,  and  an  armistice  demanded. 
It  was  contemptuously  refused.    The  united  fleets  of  the 
powers  consequently  appeared  before  Navarino,  where  Djra- 
hfm  was  assembling  his  forces  for  an  expedition  against 
Battle  of  Hydra,    After  a  vain  attempt  at  negotiation,  they  entered 
N»»a-    the  harbour  and  fought  the  battle  of  Navarino,  on  20th 
,ino-      October  1827,  in  which  the  Turco-Egyptian  fleet  was  totally 
destroyed.    Canning  had  just  died ;  his  successors  could 
only  speak  of  Navarino  as  an  "untoward  event"  and  with- 
draw from  further  interference,  leaving  Russia  and  the  Porte 
face  to  face.    After  a  proclamation  by  the  Bultan  calling 
the  Mohammedans  to  arms,  war  was  declared  by  Russia 
in  April  1828.    The  moment  was  singularly  favourable  for 
Russia,  for  Mahmtid  had,  little  more  than  a  year  before, 
Sappru-  exterminated  the  janissaries.    After  bringing  over  soldiers 
boo  of    from  Asia  to  make  him  secure  of  victory  in  the  event  of 
£^     a  conflict,  he  had  called  upon  the  janissaries  to  contribute 
a  certain  number  of  men  to  the  regiments  about  to  bo 
formed  on  the  European  pattern.    Tho  janissaries  refused 
and  raised  the  standard  of  rebellion.     Mahmud  opened 
fire  on  them  with  cannon,  and  the  slaughter  did  not  cease 
until  the  lost  of  them  had  perished.    The  great  difficulty 
in  tho  way  of  a  military  reorganization  was  thus  removed, 
and  tho  newly-modelled  regiments  were  raised  to  about 
w«r      40,000  men.    Small  as  the  army  was  with  which  he  had 
•lth      to  meet  the  Russian  invasion  in  1828,  the  campaign  of  that 
"**     year  was  honourable  to  the  Turkish  arms.    Though  Varna 
fell  into  tho  hands  of  tho  Russians,  Silistria  and  Shumla 
were  successfully  defended,  and  the  Russians,  after  suffering 
great  losses,  were  compelled  to  withdraw  to  winter  quarters 
on  the  Danube.    In  the  following  year  they  advanced 
through  Bulgaria,  defeated  tho  Turks  at  Kulevtcha,  and, 
after  the  surrender  of  Silistria,  crossed  tho  Balkans  under 
the  command  of  Diebitsch.    They  reached  A'drianoplc, 
which  immediately  capitulated.    Diebitsch,  concealing  the 
rtal  weakness  of  his  force,  sent  out  detachments  towards 
the  Euxine  and  the  ^Egcan,  whilo  tho  centro  of  his  army 
marched  on  Constantinople.    Had  the  sultan  known  tho 
insignificant  number  of  his  enemy,  ho  might  safely  have 
defied  him.    But  tho  wildest  exaggerations  were  current 
in  the  capital ;  Kara  and  Erzeroum  had  fallen  into  tho 
hands  of  Paskiewitch,  commander  of  the  czar's  forces  in 
Asia  ;  and  in  Constantinople  the  friends  of  the  slaughtered 
janissaries  threatened  revolt,     Mahmud  listened  to  the 
ndvocates  of  peace,  and  on  14th  September  hostilities  were 
Trwity  of  brought  to  a  close  by  the  treaty  of  Adrianoplc.  This  treaty 
Adrian-  gave  the  ports  of  Anapa  and  Poli  on  the  eastern 

op ''  coast  of  the  Black  Sea ;  but  its  most  important  clauses 
wore  thos>o  which  confirmed  and  extended  the  protectorate 
of  the  czar  over  tho  Danubian  principalities.  The  office 
of  hospodar,  hitherto  tenable  for  seven  years,  was  now 
made  an  appointment  for  life,  and  the  sultan  undertook  to 
permit  no  interference  on  tho" part  of  neighbouring  pashas 
with  these  provinces.  No  fortified  point  was  to  be  re- 
tained by  the  Turks  on  tho  left  bank  of  the  Danube ;  no 
Mussulman  was  to  reside-  or  hold  property  within  the 
principalities.  Tho  Bosphorus  and  tho  Dardanelles  were 
declared  free  and  open  to  the  merchant  ship3  of  all  nations. 
The  Porte  further  gave  its  adherence  to  the  treaty  of 
London  relating  to  Greece,  and  accepted  the  act  entered 
into  by  the  allied  powers  for  regulating  tho  Greek  frontier. 
An  indemnity  in  money  was  declared  to  be  owing  to  Ru&sia; 
and  by  leaving  the  amount  to  be  fixed  by  subsequent 
agreement  Russia  retained  in  its  own  hands  the  most 
powerful  means  of  enforcing  its  influence  at  Constantinople. 
Tho  suzerainty  over  Greece,  which  tho  powers  had  tt 
first  agreed  to  leave  to  tho  sultan,  was  by  common  consent 
abandoned,  and  Greece  became  an  independent  kingdom. 

At  the  close  of  eight  years  of  warfare  Mahmu  j's  south- 
ernmost provinces  were  even  more  completely  severed  from 


the  empire,  than  Scrvia  and  the  Danubian  principalities.  Conflict 
It  was  in  vain  that  he  had  borne  the  humiliation  of  calling  with 
upon  his  vassal,  Mcheuiet  Ali,  for  help,  and  Mehcmet's  ",•k«,n*, 
reward  had  now  to  bo  paid.  Crete  was  offered  to  him ; 
this,  however,  was  far  from  satisfying  his  ambition,  and 
in  November  1831  he  threw  an  army  under  Ibrahim  into 
Palestine  and  began  the  conquest  of  Syria,  The  sultan 
now  declared  Mehemet  and  his  son  to  be  rebels,  and  de- 
spatched an  army  against  them.  Tho  first  encounter  took 
place  in  the  valley  of  the  Orontes.  The  Turks  were  put 
to  the  rout,  and  retired  into  Cilicia.  IbrAhim  following 
gained  a  second  victory  at  the  pass  of  Beylan,  and,  after 
crossing  Mount  Taurus,  destroyed  tho  last  army  of  the 
sultan  at  Konieh,  on  21st  December  1832.  In  this  ex- 
tremity Mahmtid  looked  for  help  to  the  European  powers, 
and  Russia  at  once  tendered  its  aid  At  the  request  of 
the  sultan  a  Russian  fleet  appeared  before  Constantinople. 
The  French  ambassador  thereupon  threatened  to  quit  the 
capital ;  and  finally,  under  French  mediation,  terms  of 
pcaco  wero  signed  with  Ibrahim  at  Kutaya  (April  1833), 
the  sultan  making  over  to  his  vassal,  not  only  the  whole 
of  Syria,  but  also  the  province  of  Adana  between  Mount 
Taurus  and  the  Mediterranean. 

Scarcely  had  this  treaty  been  concluded  when  Russian , 
influence  again  won  tho  ascendency  at  Constantinople,  and  with 
a  treaty  of  alliance  between  Turkey  and  Russia  was  signed  ltani*- 
at  the  palace  of  Unkiar  Skelcjsi,  which  in  fact  reduced 
Turkey  to  tho  condition  of  a  vassal  state.  The  form  of 
tho  treaty  was  skilfully  framed  to  disguise  the  relation  of 
dependence  which  it  created  and  the  right  of  intervention 
in  the  internal'  affairs  of  the  Ottoman  empire  which  it  gave 
to  Russia.  Each  power  pledged  itself  to  render  assistance 
to  the  other  not  only  against  tho  attack  of  an  external 
enemy  but  wherever  its  peace  and  security  might  be  en- 
dangered. Another  article  declared  that,  in  order  to 
diminish  tho  burdens  of  tho  Porte,  the  czar  would  not 
demand  tho  material  help  to  which  tho  treaty  entitled 
him,  but  that  in  lieu  thereof  tho  Forte  undertook,  when- 
ever Russia  should  be  at  war,  to  close  the  Dardanelles  to  tho 
war-ships  of  all  nations.  The  control  of  tho  Dardanelles 
was  thus  transferred  from  Turkey  to  Russia,  and  the  en- 
trance to  tho  Black  Sea  converted  into  a  Russian  fortified 
outpost.  In  this  treaty,  brilliant  as  it  appeared,  Russia 
had  gone  too  far.  The  Western  powers  declared  that  they 
would  not  recognize  it,  and  the  most  strenuous  and  system- 
atic efforts  were  henceforth  made  both  by  France  and 
England  to  diminish  Russian  influence  in  the  East.  France, 
anxious  to  gain  in  Egypt  a  counterpoise  to  England's  naval 
power  in  the  Mediterranean,  made  itself  tho  patron  and 
ally  of  Mehemet  Ali.  England  adhered  to  the  came  of 
the  sultan,  and  on  many  occasions  showed  its  hostility  to 
Mehemet.  Thus  tho  two  Western  powers,  though  both  in 
antagonism  to  Russia,  were  directly  in  conflict  with  one 
another  in  their  Eastern  policy.  Mahmud  in  the  mean- K-nowai 
time  was  steadily  preparing  to  renew  the  war  with  his  rival.  of '  r 
He  obtained  tho  services  of  Moltko  and  other  Prussian 
officers  in  organizing  his  army,  and,  after  a  successful , 
campaign  against  the  rebellious  tribes  of  Kurdistan,  as- 
sembled hk  troops  in  the  spring  of  1839  on  the  tipper 
Euphrates,  and  marched  against  Djrahim.  In  the  opera- 
tions which  followed  the  advice  of  the  European  officers 
was  persistently  disregarded  by  the  pasha  in  command; 
and  on  21th  Juno  the  Turkish  army  was  annihilated  by 
Ibrahim  at  Nisib.  To  completo  tho  ruin  of  the  empire, 
the  Turkish  admiral,  Achmet  Eewzi,  sailed  into  the  port 
of  Alexandria  arid  handed  over  his  fleet  to  Mehemet  Ali. 
Tho  sultan  did  not  live  to  hear  of  tho  overthrow  of  his 
hopes.  He  died  in  the  same  week  in  which  the  battle  of 
Nisib  was  fought,  leaving  the  throne  to  his  son  'Abd-ul- 
Mejfd  (1609-1801). 
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The  very  suddenness  of  these  disasters  contributed  ulti- 
mately  to  the  preservation  of  the  Ottoman  empire,  inas- 
^  much  as  it  compelled  the  powers  of  Europe  to  take  action. 
The  French  and  English  fleets  appeared  in  the  Dardan- 
elles.   The  czar  saw  that.it  was  impossible  to  maintain 
the  treaty  of  Unkiar  Skelessi,  and  this  treaty  was  tacitly 
abandoned.    Russia  now  addressed  itself  to  the  task  of 
widening  the  existing  differences  between  France  and 
England.    Franco  insisted  on  far  more  favourable  condi- 
tions for  Mehemet  Ali  than  England  would  allow,  demand- 
ing that  Egypt  and  all  Syria  should  be  given  to  him  in 
hereditary  dominion,  with  no  further  obligation  towards 
the  6ultan  than  the  payment  of  an  annual  tribute.  Russia 
and  the  other  powers  took  part  with  England,  and  ulti- 
mately, without  asking  the  sanction  of  France,  the  four 
powers  signed  a  treaty  pledging  themselves  to  enforce 
upon  Mehemot  the  terms  proposed  by  England,  which 
practically  reduced  him  to  the  position  of  an  ordinary 
pasha  in  Palestine,  while  leaving  him  the  hereditary  govern- 
ment of  Egypt    On  the  publication  of  this  treaty  Thiers, 
the  French  minister,  prepared  for  war.    He  was,  however, 
dismissed  by  Louis  Philippe,  and  his  successor,  Guizot, 
accepted  the  situation.    As  Mehemet  Ali  refused  to  give 
up  his  conquests,  an  Anglo-Austrian  naval  squadron  was 
sent  to  co-operate  with  a  Turkish  force  in  attacking  the 
coast-towns  of  Syria.    Acre  was  captured,  and  Ibrahim, 
assailed  by  the  mountain  tribes  of  the  interior,  was  forced 
to  retire  to  Egypt.    A  convention  made  between  Mehemet 
arid  Sir  Charles  Napier,  who  had  appeared  at  Alexandria 
with  part  of  the  fleet,  formed  the  basis  of  the  ultimr.to 
settlement,  by  which  Mehemet,  after  formal  submission 
to  the  sultan,  was  recognized  as  hereditary  governor  of 
Egypt.    Russia  now  united  with  the  othor  powers  in  a 
declaration  that  the  ancient  rule  of  the  Ottoman  empire, 
forbidding  the  passage  of  the  Dardanelles  to  the  war-ships 
of  all  nations,  except  when  the  Porte  should  itself  be  at 
war,  was  accepted  by  Europe  at  large. 

The  young  sultan  entered  on  his  reign  nominally  as  an 
independent  sovereign,  but  really  \inder  the  protection  of 
^  the  European  powers.    His  minister,  Rcshid  Pasha,  who 
had  gained  in  an  unusual  degree  the  confidence  of  Western 
.statesmen,  understood  the  necessity  of  bringing  the  Turkish 
Hystem  of  government  more  into  harmony  with  tho  ideas 
of  the  civilized  world.    An  edict,  known  as  tho  Uatti- 
skirif  of  Gulhane,  announced  the  speedy  establishment  of 
institutions  "which  should  insure  to  all  subjects  of  tho 
sultan  perfect  security  for  their  lives,  their  honour,  and 
their  property,  a  regular  method  of  collecting  the  taxes, 
and  an  equally  regular  method  of  recruiting  the  army  and 
fixing  duration  of  service."    Scarcely  had  this  edict  been 
published  when  Reshid  was  driven  from  power  by  a  palace 
intrigue.    His  reforming  efforts,  like  those  of  Mnnmiid, 
were  not  wholly  ineffective  ;  yet  littlo  was  realized  in  com- 
parison with  what  was  promised  and  what  was  needed. 
The  Turkish  Government  was  soon  discredited,  and  tho 
intervention  of  Europe  required,  by  conflict}  between  tho 
Christian  and  Mohammedan  tribes  in  tho  Lebanon,  result- 
ing in  massacres  of  the  former.    After  tho  convulsions  of 
1  848  tho  sultan  incurred  the  enmity  of  the  autocratic  courts 
by  refusing  to  give  up  Kossuth  and  other  exiles  who  had 
taken  refuge  within  his  dominions.    Tho  suppression  of 
the  national  Hungarian  Government  by  Russia  in  1849  had 
heightened  in  the  emperor  Nicholas  the  sense  of  his  own 
power.    He  now  looked  forward  to  tho  speedy  extinction 
of  Turkey,  and  in  1853  proposed  to  the  British  ambassador, 
Sir  H.  Seymour,  a  plan  for  tho  division  of  "  tho  sick  man's" 
inheritance  as  soon  as  he  should  expire.   Disputes  between 
France,  and  Rnssia  relating  to  tho  rights  of  the  Latin  and 
Greek  Church**  in  certain  sacred  places  were  made  the 
occasion  for  the  assertion  of  a  formal  claim  on  the  part  of 


the  czar  to  a  protectorate  over  all  Christians  in  Turkey 
belonging  to  tho  Greek  Church.  This  claim  not  being 
acknowledged  by  tho  Porte,  a  Russian  army  entered  the 
Danubian  principalities.  After  ineffective  negotiations 
war  was  declared  by  the  sultan  on  4th  October  1853. 
Hostilities  commenced  in  Walachia,  and  the  Turkish  fleet 
was  attacked  and  destioyed  at  Si  nope.  England  and  Franco 
allied  themselves  with  the  Porte,  and  landed  an  army  at 
Varna  in  the  spring  of  the  following  year.  Silistria  was 
successfully  defended  by  tho  Turks;  and,  on  the  occupation 
of  the  Danubian  j  rincipalities  by  Austria,  the  allies  took 
up  the  offensive  and  transferred  their  forces  to  the  Crimea.  Crimean 
The  siego  of  Sobastopol  followed,  ending  in  its  capture  in  WaT- 
September  1855.  Meanwhile  Russian  and  Turkish  forces 
were  opposed  in  Asia.  Kara  maintained  a  gallant  defence, 
but  succumbed  to  famine  two  months  after  the  fall  of 
Sobastopol.  Tho  peace  of  Paris  followed,  in  which  Russia 
ceded  to  Turkey  tho  portion  of  Bessarabia  adjacent  to  the 
mouth  of  the  Danube.  The  Black  See  was  neutralized, 
Russia  and  the  Porte  alike  engaging  to  keep  no  war-ships 
and  to  maintain  no  arsenals  there.  Tho  cxclusivo  pro- 
tectorate of  Russia  over  tho  Danubian  principalities'  was 
abolished,  and  tho  autonomy  of  these  provinces,  as  well  as 
of  Scrvia,  placed  under  the  guarantee  of  all  the  powers. 
The  Porte  published  a  finnan,  tho  Hatti-ffumaiun,  profess- 
ing to  abolish  "  every  distinction  making  any  class  of  the 
subjects  of  the  empire  inferior  to  any  other  class  on  account 
of  their  religion,  language,  and  race,"  and  establishing 
complete  equality  between  Christians  and  Mahommedans ; 
the  powers  in  return  declared  tho  Porte  admitted  to  the 
advantages  of  the  public  law  and  concert  of  Europe.  The 
absurd  stipulation  was  added  that  no  right  should  thereby 
accrue  to  tho  powers  to  interfere  either  collectively  or 
separately  iu  the  relations  of  the  sultan  with  his  subjects. 

Tho  Crimean  War  gave  to  j»art  of  the  Balkan  population  Internal 
twenty  years  moro  of  national  development  under  the*3'8" 
'slackened  grasp  of  tho  Forte  ;  and  by  extinguishing  the01^*"*" 
friendship  of  Austria  and  Russia  it  rendered  the  liberation 
of  Italy  possible.  But  each  direct  proviso  of  tho  treaty 
of  Paris  soemcd  made  only  to  bo  mocked  by  events. 
Scarcely  a  year  passed  without  some  disturbance  among 
the  Christian  subjects  of  tho  sultan,  in  which  the  interfer- 
ence of  tho  powers  invariably  followed  in  one  form  or 
another.  A  new  series  of  massacres  in  tho  Lebanon  in 
I860  caused  Franco  to  land  a  force  in  Syria.  Walachia 
and  Moldavia  formed  themselves  into  a  single  state  under 
the  name  of  Roumania,  to  which  tho  house  of  Hohenzcllern 
soon  afterward/*  gave  a  sovereign.  Bosnia  and  Montenegro 
took  up  arms.  Senia  got  rid  of  its  Turkish  garrisons. 
Crete  fought  long  for  its  independence,  and  seemed  for  a 
moment  likely  to  be  united  to  Greece  under  the  auspices  of 
tho  powers;  but  it  was  ultimately  abandoned  to  its  Turkish 
masters.  The  overthrow  of  .France  in  the  war  of  1870  and 
tho  consequent  isolation  of  England  led  Russia  to  declare 
tho  provision  of  the  treaty  of  Paris  which  excluded  its  ships 
of  war  and  its  arsenals  from  tho  Black  Sea  to  be  no  longer 
in  force.  To  savo  appearances,  tho  British  Government 
demanded  that  tho  matter  should  be  referred  to  a  European 
conference,  where  Russia's  will  was  duly  ratified. 

A  few  years  later  the  horizon  of  eastern  Europe  visibly 
darkened  with  the  coming  storm.  Russian  influences 
wero  no  doubt  at  work ;  but  the  development  of  national 
feeling  which  had  so  powerfully  affected  every  other  part 
of  Europe  during  the  19th  century  could  not  remain 
without  effect  among  the  Christian  races  of  the  Balkan 
peninsula.  In  1875  Bosnia  and  Herzegovim*  revolted. 
In  tho  meantime  the  government  of  'Abd-ul-'Aziz  (1861- 
1876)  had  become  worse  an.]  worse.  The  state  was  bank- 
rupt. Ignatieff,  the  Russian  ambassador,  gained  complete 
ascendency  in  the  palace,  ard  frustrated  every  attempt  on 
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lie  part  of  the  bettor  Turkish  statesmen  to  check  the 
torrent  of  misrule.  HU  creature,  Mahrand  Pasha,  main- 
tained his  place  in  spite  of  universal  contempt,  until  a 
Conspiracy  was  formed  at  Constantinople,  which  cost  the 
saltan  his  throne  (30th  May  1876)  and  a  few  days  later 
his  life.  His  imbecile  successor,  Murad  V.,  gave  place 
after  a  reign  of  three  months  to  'Abd-ul  Hamid  fl.  The 
Bosuiaa  insurrection  had  already  extended  to  Bulgaria, 
*nd  tie  slaughter  of  the  Turkish  inhabitants  in  certain 
villages  had  been  avenged  by  massacres  of  the  most  fearful 
character.  Servia  and  Montenegro  took  up  arms.  The 
resources  of  European  diplomacy  were  exhausted  iu  fruit- 
less attempts  to  gain  from  the  Porto  ?ome  real  securities 
»Vir»itt«for  better  government,  «nd  in  April  1877  Russia  declared 
.war.  The  neutrality  of  Austria  had  been  secured  by 
h  secret  agreement  permitting  that  country  to  occupy 
Bosnia  and  Herzegovina,  if  Russia  should  extend  its  influ- 
ence beyond  the  flalkans.  Tbo  Bulgarian  massacres  had 
excited  such  horror  and  indignation  in  England  that  Lord 
Bcaconsfield  was  forced  to  remain  neutral  The  ministry 
contented  itself  with  stating  that  England  would  not  per- 
mit Egypt  to  be  the  scene  of  hostilities,  nor  acquiesce  in 
any  prolonged  occupation  of  Constantinople  by  Russian 
troops.  Turkey  was  thus  left  without  an  ally.  The  Russians 
entered  Bulgaria  in  June ;  and.  while  Rustchuk  was  besieged, 
their  advanced  guard  under  Qourko  hurried  across  the 
Balkans.  Meanwhile  Oaman  Pasha,  coming  from  Widdin, 
occupied  and  fortified  Plevna  on  the  Russian  line  of  march. 
Against  his  redoubts  the  Russians,  ill  commanded,  threw 
themselves  in  vain,  and  Gourko  was  compelled  to  fall  beck- 
on the  Shipka  Pass.  But  in  December  the  capture  of 
Plevna,  in  which  Roumanian  troops  cooperated,  set  free 
the  invading  army,  and  the  march  on  Constantinople 
was  resumed.  The  Balkans  were  passed  in  mid-winter; 
Adrianople  was  occupied ;  and  the  Turkish  armies  were 
captured  or  annihilated.  The  Russians  now  pressed  forward 
to  the  very  suburbs  of  Constantinople,  and  on  3d  March 
3878  peace  was  concluded  at  San  .Stefano.  In  Asia  the 
Russians  had  captured  Kars  and  were  besieging  Erzoroum. 
The  treaty  of  San  Stefano  ceded  to  Russia  the  portion  of 
ofSsa  Bessarabia  token  from  it  in  1856,  together  with  the 
nnJ*"0  ^  >3brudja,  and  also  Kars,  Batoum,  and  the  adjoining 
Berlin  territory  in  Asia.  It  recognized  tho  independence  of 
Servia,  Montenegro,  and  Roumania,  and  largely  extended 
the  territory  of  the  first  two.  Bulgaria  was  constituted 
an  autonomous  state,  though  tributary  to  the  Pcrte,  and 
was  defined  so  as  to  extend  to  the  i£gean  Sea  and  to 
include  the  greater  part  of  the  couutry  between  the  Balkans 
and  the  coast.  Crete,  Thessaly,  and  Epirua  were  to  receive 
tho  necessary  reforms  at  the  hands  of  a  European  com- 
mission. To  this  treaty  Great  Britain  refused  to  give  its 
absent,  and  vigorous  preparations  were  made  for  war.  The 
fleet  was  at  the  Dardanelles,  and  Indian  troops  were 
brought  to  Malta.  Russia  could  no  longer  count  ou  the 
neutrality  of  Austria.  Under  these  circumstances  the 
court  of  St  Petersburg  consented  to  submit  the  treaty  to 
a  European  congress,  which,  after  a  secret  agreement  had 
been  mado  between  Russia  and  England  on  the  principal 
iioints  of  difference,  assembled  at  Berlin.  Tbo  treaty  of 
San  Stefano  received  various  modifications,  tho  princi]«l 
being  a  reduction  of  the  territory  included  in  Bulgaria 
and  tho  division  of  that  slate  into  two  part*.  Bulgaria 
north  of  the  Balkans  was  constituted  an  autonomous  prin- 
cipality ;  Bulgaria  south  of  tbo  Balkans  was  made  into  a 
province,  with  tho  title  of  Eastern  Rnumelia,  subject  to 
the  authority  of  the  Bultan.  but  with  a  Christian  governor 
and  an  autonomous  administration.  Austria  received 
Bosnia  and  Herzegovina.  The  territory  ceded  to  Servia 
and  Montenegro  by  the  treaty  of  San  Stefano.  ;i3  well  as 
that  ceded  to  Russia  in  Asia.  wa»  somewhat  Cluuv.l  )KA. 


The  Porte  was  advised  to  make  some  cevtiou  ni*  territory 
to  Greece,  and  the  line  of  frontier  subsequently  reeoui 
mended  gave  to  Greece  Janina  as  well  as  Thesaaly.  fbe 
usual  promises  of  organic  reform  were  mado  by  Turkey. 
By  a  separate  convention  England  undertook  the  defence 
of  Asiatic  Turkey  and  received  Cyprus.  The  organization 
of  Eastern  Roumelia  was  duly  taken  in  hand  by  a  Euro- 
pean commission  and  brought  to  a  favourable  conclusion ; 
but  it  was  not  until  a  naval  demonstration  had  been  made 
by  England  that  the  final  cession  of  Dulcigno  to  tho  Monte- 
negrins was  effected,  and  that  Thessaly,  without  Epirua,  was 
gi  ven  up  to  Greece  A  lexander  of  Battenberg  became  prince  Bal 
of  Bulgaria.    By  a  popular  movement  in  1885  Bulgaria  P^*3 
and  Eastern  Roumelia  were  united  into  a  single  state.9"" 
This  revolution  occasioned  the  utmost  displeasure  nt  St 
Petersburg;  and  under  Russian  influence  Prince  Alexander 
was  kidnapped  and  forced  to  abdicate.    The  Porte  offend 
no  armed  resistance  to  the  union.  (a  a.  r.) 

LUtrtit*n.—Tb*  beet  work  00  Ottoman  history  ieVoo  Hammer's  Cuekldilf 
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annalists  ai  *«U  aa  of  Mium  of  hit  Europeai  prNtecsaam. ;  ami  all  later 
Western  hutortane  or  the  empire  be\*  bom.wed  directly  or  ludlimly  fhmj  L;« 
volume*.  TUIa  Tat u« We  work  baa  been  translated  Into  PreMh  by  Hellcrt, 
Hitoin  irrEmptr,  Otto™*  (Paria,  lBU-r.l  The  best  EogU>b  work  U  Cwys 


Ujtcy  «/»«  Ottoman  Tvli  CU.Bdnin,  laiiM);  It  t- 
part  from  Vob  Himoirr.    Prtuc*  Canteinir  of  Moldavia's  liutorf  o/tae  OrrrfA 
a  rut  Decaf  ©/  lAr  Ottmat  y.mpir*  (London,  17St)  corjut.r-e  nuny  t&teiejVirtg' 

KrUculars,  not  l«  not  always  trnstwcrlbv.  The  beat  TurkUh  authorities  for 
•  period  1*00-1/30  art  —  sa'd-ittl-IHa,  li)  \t-Ttrintk  ( 1300-1 120) :  Pechsvl, 
Tdrft\  f.e.,  *'Blat<.ry"OM.,0-1631J:  Na'irua,  Ti/rlU  (1J*I-1M<>);  Rashkl,  Tilrila 
(1MI  UW);  and  Chelebl-iada,  firm  (17M-J8).  For  the  later  period  tea 
Zlnketaen,  Gtacsfcs**  «f«  OmnnltrXt*  7frt<-*»>,,7  Tola.  (Hamburg  and  OoUa, 
1S40-4J);  KlnlAjr,  Cnwe  unArr  tVaoman  ftmlaaJ.'o*  (Edinburgh,  l&JS);  Ksnlu, 
Hdiui  oVpnrira  (l-flpaic,  1B74.7»):  Prokeach-Ovten.  Crsnl  teals  dtt  Atffuli 
irr  Crl«e>>s  (Stottgart,- 1S07) ;  Fltiley,  Ch»k  gfrittto*  (Edinburgh. 
Boorehlrr'e  Cudrtnetmi  :  H.  von  Mollke,  /NsnVs-ri.  •»!«*«  IWV  ») 
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rer.,  Lcndov,  1907-711;  OtnU,  IkvMttt  ;*<dtt,i(S  vola.,  Parla,  I(i76-7T):  (Mr  H. 
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Past  II.— Geography  and  Statistics. 

iVL  Turkey,  or  the  Ottoman  empire  {Otmanli  Filaieti\  embraces 
extensive  territories  in  south-eastern  Europe,  western  Asia,  and 
northern  Africa,  grouped  mainly  round  the  eastern  waters  of  the 
Mediterranean,  and  afsag  both  aidea  of  the  Red  Sea,  tho  west  coaat 
of  the  Persian  Oulf,  and  the  southern  and  western  shore*  of  the 
Black  Sea.  These  territories  form  an  aggregate  of  province*  and 
■tote*,  some  under  the  direct  control  of  the  sultan,  some  enjoying 
a  Urge  share  of  political  autonomy,  some  practically  independ- 
ent, either  administered  by  foreign  powers  or  ruled  by  hereditary 
viusali  or  tributary  princes.  The  present  (1&B7)  extent  of  the 
Ottoman  empire  is  about  1,692,150  square  miles,  and  its  popula- 
tion 42,346,000. 

European  Turkey. 

i-  Since  the  Russo-Tnrkish  War  of  1878  (aee  above),  the  extremely 
irregular  frontiers  of  European  Turkey  are  conterminous  with  Greeco 
in  the  south,  and  in  the  north  with  Montenegro,  Austria,  Servia,  and 
Roumania,  being  separated  from  the  last  country  partly  by  the 
Danube,  partly  by  a  conventional  line  drawn  from  Silistria  on  that 
river  to  Mangali*  on  the  Black  Se*.  By  tho  Berlin  congress 
Roumania  and  Serria,  hitherto  vassal  states,  were  made  absolutely 
independent  kingdoms,  Roumania  at  the  same  time  receiving 
Che  district  of  Dobrudja  between  the  lower  Danube  and  the  Black 
Sea,  and  Serria  those  of  Nish  and  Leskovati  about  the  upper 
Morava  river.  Montenegro  was  also  recognized  as  an  independ- 
ent principality,  with  an  increase  of  territory,  which  gave  it  a  sea 
frontier  limited  southwards  by  the  river  Boyana,  and  including 
(he  Albanian  ports  of  Dulcigno  and  Antivari  on  the  Adriatic.  The 
Greco-Turkish  frontier  was  also  shifted  north,  Greece  obtaining 
most  of  Thwsaly  and  a  strip  of  Epirus  (south  Albania),  so  that 
since  1881  the  border  lino  runs  from  near  Mount  Olympus  on  the 
Gulf  of  Saloniki  (40*  N.  lat)  west  to  the  Pimlua  range,  tnen  south- 
west to  the  Oulf  of  Arta  on  the  Ionian  Sea.  A  still  more  serious 
step  vi as  taken  towards  disintegration  by  tho  withdrawal  of  Bulgaria 
and  Eastern  Roumolia  from  the  immediate  jurisdiction  of  the  Sub- 
lime Porte.  The  former  was  constituted  a  tributary  principality,  with 
representative  institutions,  and  Eastern  Roumclla  was  erected  into 
an  autonomous  province,  both  under  the  guarantee  of  the  European 
powers.  But  in  16S6  the  latter  province  declared  for  union  with 
Bulgaria,  and  since  then  these  two  territories  have  practically  formed 
one  state  administered  from  Sophia,  Europe  assenting  and  Turkey 
consenting  (iinporial  finnan  of  6th  April  1886)  on  the  retrocession 
to  Turkey  of  the  Moslem  districts  of  Kirjali  and  the  Rhodope.  In 
the  year  1878  Austria  occupied  and  assumed  the  civil  administration 


of  the  north-western  provinces  of  Bosnia  and  Herzegovina,  besides 
taking  military  possession  of  the  contiguous  strategical  district  of 
and  Xori  Baar.  The  direct  possessions  of  the  sultan  hsve  thus  been 
a-  reduced  in  Europe  to  a  strip  of  territory  stretching  continuously 
across  the  Balkan  Peninsula  from  the  Bosphorus  to  the  Adriatic 
(29'  10*  to  19*  20*  E.  long.),  and  lying  in  the  oast  mainly  between 
40*  and  42°  and  in  the  west  between  89*  and  43*  N.  lat.  It  corre- 
sponds roughly  to  ancient  Thrace,  Macedonia  with  Chalcidice,  Epirus, 
and  a  large  part  of  Illyria,  constituting  the  present  administrative 
divisions  of  Stauibul  (Constantinople,  including  a  small  strip  of  tho 
opposite  Asiatic  coast),  Edirneh  (Adrianople),  Saloniki  with  Kosovo 
(Macedonia),  Janina  (parts  of  Epirus  and  Thessaly),  Bhkodra  (Scutari 
or  upper  Albania).  To  these  must  be  added  the  Turkish  islands  in 
the  .Egoan  usually  reckoned  to  Europe,  that  is.Thasos,  Samothrace, 
Irobrog,  and,  in  the  extreme  south,  Crete  or  Caudia,  with  estimated 
'  1887)  areas  and  populations  as  under  : — 


Province*. 


Conitaatinople   

A<lriaii»[<la   

Saloniki  and  Kosovo  . 
Janlna 


Immed.aU  possessions. 


Bulgaria,  tributary  principality  

Baal  Itoumells,  autonomoo*  province   

Bosnia,  HerzcgovlnA,  and  Nnvi-Bazar,  occupied 
by  Aoatria  


Total  European. Turks}  since  1679  . 


Dobrodja,  ceded  to  Roumsnls 
NUh  and  I^skovatx,  coded  to  S*ma 
Dulcigno  Ac,  cwUd  to  MonU 
Parts  of  Thessalj  and  Epirus, 


Total  European  Turkey  before  1878  . . 


Area  In 
Square  Mile*. 

Population. 

1,100 
12,800 
33,000 
14.000 
I    l  •)0 

8,600 

1,200,Q0>3 
600,000 
1,000, COO 
1,440,000 
800,000 
280,000  ' 

70,700 

8,720,000 

24,300 
14,000 

978,000 

23,870 

1,804,000 

188,570 

10,207,000 

4,100 
4.S50 

2,000 

150,000 
807,000 

ne,ooo 

100,000  (r) 

lil.030 

10,940,000 

«al     For  detailed  accounts  of  the  physical  features,  climate,  fauna,  and 
flora  of  these  regions,  the  reader  is  referred  to  the  articles  Albania, 
r.  Bosnia,  Bulgaria,  Constantinople,  Epirus,  Herzeoovina, 
Macedonia,  and  Thrace.    Here  it  will  suffice  to  remark  in  a 
that  the  territory  alill  directly 


sheltered  from  the  north  by  the  lofty  crests  of 
northern  Pindns,  and  in  every  way  admirably  i 
vation  of  most  cereals,  as  well  as  of  cotton,  t 
rr.uiberrv.  the  vine,  and  fruits.    Here  maize  vi« 


Stambul  comprises  one  of  the  most  favoured  regions  of  the  temperate 
zone.  The  extensive  igneous  and  metamorphic  system  of  the  Great 
Balkans  and  Rhodope  (Despot©  Dagh),  culminating  in  the  Rilo 
Dagh  (9000  feet),  interspersed  in  the  Pindus  range  farther  west  by 
Permian  formations  of  unknown  age,  and  succeeded  in  the  extreme 
east  tboth  sides  of  the  Bosphorus)  by  Lower  Devonian  sandstones 
and  some  more  recent  volcanic  rocks,  is  pierced  by  tho  four  rich 
alluvial  valleys  of  the  Maritza,  Kara-su  or  "  Blackwater,"  Struma 
(Strymon),  and  Vardar.  These  rivers,  flowing  in  nearly  parallel 
south-easterly  courses  to  tho  jEgoan,  collect  most  of  the  drainage 
of  Roumelio,  as  Thrace  and  Macedonia  are  commonly  called  by  the 
Turks.    The  whole  region  thus  enjoys  a  somewhat  southerly  aspect, 

"  the  Rilo  Dagh  and 
suited  for  the  culti- 
co,  maddor,  the 

mulberry,  the  vine,  and  fruits.  Here  maize  yields  such  a  bountiful 
harvest  that,  although  originally  introduced  from  America,  it  has 
long  been  regarded  as  indigenous,  and  for  the  Italians  is  simply  the 
Turkish  corn  ("  gran  *urco  ")  in  a  pre-eminent  sense.  The  inhabit- 
ants also,  Oreeks  intermingled  with  Turks  in  tho  east,  with  Bul- 
garians in  tho  west,  are  intelligent  and  industrious,  noted  for  their 
skill  in  the  manufacture  of  carpets  and  other  woven  goods,  of  saddlery, 
arms,  and  jewellery. 

Asiatic  Turret. 
The  mainstay  of  the  Ottoman  dynasty  is  the  Asiatic  portion  of  the  | 
empire,  whore  the  Mohammedan  religion  is  absolutely  predominant,  aries. 
and  where  the  naturally  vigorous  and  robust  Turki  race  forms  in 
Asia  Minor  a  compact  mass  of  many  millions,  far  outnumbering 
any  other  single  ethnical  element  and  probably  equalling  all  taken 
collectively.  Hero  also,  with  the  unimportant  exception  of  tho 
islands  of  Samoa  and  Cvprus  and  the  somewhat  privileged  district 
of  Lebanon,  all  the  Turkish  possessions  constitute  vilayets  directly 
controlled  by  the  Porte.  They  comprise  the  geographically  distinct 
regions  of  the  Anatolian  plateau  (Asia  Minor),  the  Armenian  and 
Kurdish  highlands,  the  Mesopotamian  lowlands,  the  hilly  snd 
partly  mountainous  territory  ol  Syria  and  Palestine,  and  the  coast- 
lands  of  west  and  north-east  Arabia.  The  changes  caused  by  tho 
Ruaac- Turkish  War  of  1878  were  the  cession  to  Persia  of  the  little 
district  of  Kotur  on  the  eastern  frontier  and  to  Russia  of  the 
districts  of  Ears  and  Batoum  on  the  north-east  frontier,  while  to 
England  were  conceded  the  military  occupation  and  administration 
of  Cyprus.  Asiatic  Turkey  is  conterminous  on  tho  cast  with  Rossis 
and  Persia  ;  in  tho  south-west  it  encloses  on  the  west,  north,  and 
north-east  the  independent  part  of  Arabia.  Towards  Egypt  the 
frontier  is  a  conventional  line  drawn  from  Aknbah  at  the  head  of 
tho  Gulf  of  Akabah  north-wostwards  to  the  little  port  of  El  Arish 
on  the  Mediterranean.  Elsewhere  Asiatic  Turkey  enjoys  the  ad- 
being  washed  in  the  north-west  and  vreft 
and  Mediterranean,  in  the  south-west  by 
south-east  by  the  Persian  Gulf. 
The  above  enumerated  five  natural  divisions  of  Asiatic  Turkey 
are  divided  for  administrative  purposes  into  a'oout  twenty  vilayets, 
which,  however,  have  been  and  still  are  subject  to  considers bl  9 
fluctuations.  The  subjoined  grouping,  with  areas  and  populations,  Area  aaO 
is  based  mainly  on  data  lately  communicated  confidentially  to  the  popula- 
LJritieh  Government  by  Mr  Redhouse-  His  estimates  of  population  tioo. 
have  been  strikingly  confirmed  by  the  official  returns  that  have  for 
tho  first  time  justbeon  made  for  certain  provinces  in  Asia  Minor  and 
the  Armenian  highlands.  Thus  the  census  of  the  Trebizond  vila- 
yet, completed  in  1886,  gave  a  total  of  1,010,000,  which  differs 
only  by  7000  from  Mr  Redhouse 's  estimate  for  1878  (1,017,000). 
So  also  the  just  completed  (1887)  census  for  the  Erxeroum  vilayet 
gives  583,000,  or  998,000  including  the  territory  ceded  to  Russia  in 
1878,  which  is  46,000  higher  than  Mr  Redhouse 's  estimate. 


on  tue  aieaiterraneau.  j 
vantage  of  a  sea  frontage, 
by  the  Enxine,  jEgean,  a 
the  Rod  Sea,  and  in  tho  ac 


Asia 


Aljumla  and 
Kurdl.taa 


8vria  and 
WleaUne 


Arablj 


with  Bigs  and  Inmid 

AMIn  (Si 
Rusts  m 

Angn 

Konien  

Adana   

Biraa  with  Janlk . . 
Tnblaowl   

[ Dtarbekr  with  Arts 

I  B.vkdad   

I  Basra  with  El-Baas 

( Aleppo   

]  Uamascu*  \ 

|  Lebanon  I  

{.Jerusalem  ) 
fHeJas  » 
j  Yemen  ) 

Archipelago  

Samoa   

Cyprus   


Total  AsUtle  Turkey. 


^Aras^ln 

82,000 

23,000 

ilSolooo 

21,000 

1.200,000 

27,000 

800,000 

89,000 

1,290.000 

18,000 

470,000 

20,000 

1,770,000 

12,000 
40,000 

1,010,000 

(  SS3.000 
j  1,000.000 

88.000 

4*0.000 

100.000 

4,750,000 

81.000 

1,084,000 

40,000 

l,4.'i0,000 

( 1,600,000 
{  450,000 

81,000 

1  S90.0M 

200,000  (!) 

1  720,000 
|  830,000 

1,700 

015,000 

210 

■tl.Ora 

8,070 

285,000 

Ml, f>80 

24,339.000 
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[geography. 


Physic",  Detailed  description!  of  Asiatic  Turkey  trill  be  found  under  tho 
features,  separate  articles  Arabia,  Armenia,  Asia  Misok,  Kuhdistan, 
Mrsopotamia,  Palestine,  and  Syria.  Of  these  natural  divisions. 
Asia  Minor  or  Anatolia  is  by  far  the  most  important  for  extent, 
population,  and  natural  resource*.  It  constitutes  an  derated  and 
fertile  plateau  enclosed  by  irregular  mountain  ranges,  which  in  the 
Taurus  and  Antitauru*  on  the  south  and  east  nso  to  from  7000 
to  10,000  feet,  culmiuating  in  the  volcanic  Krjiah-Dagh,  or  Aureus, 
nearly  12,000  feet  high.  Tiro  plateau,  which  has  a  mean  altitude 
of  some  3000  feet,  is  depressed  in  tho  centre,  where  the  Tuz-gol 
{Tatta  Palus)  and  several  other  lacustrine  basins  hare  at  present  uo 
outflow,  but  which  appear  to  hare  formerly  drained  through  the 
S.karia  (Sangarius;  northwards  to  the  Euxiue,  In  the  same  di- 
r.-ction,  and  in  curiously  parallel  curves,  flow  the  more  easterly 
Kiril-Iruiak  (Halvs)  and  Yeahil-lrmak  (Irisf,  which  carry  olf  most 
of  the  surface  waters  of  the  plateau.  The  western  rivers—  Granicus, 
Xanthus  (Squander),  Hertuu*,  Simois,  Meander— although  re- 
nowned in  sung  and  history,  are  comparatively  insignificant  coast- 
atreatus,  rushing  from  the  escarpment  of  the  ptatean  down  to  their 
fjord-like  estuaries  iu  the  Mgetn.  None  of  the  rivers  are  navigable 
to  any  distance  from  their  mouths,  and  in  tho  absence  of  good 
irreana  of  communication  the  very  rich  resources  of  the  plateau  in 
minerals  and  agricultural  produce  have  hitherto  been  little  deve- 
loped. Owing  to  the  different  elevations  and  varied  aspects  of  the 
land  towards  the  Kuxine,  iKgcan,  and  Mediterranean,  the  climate 
is  extremely  diversified,  presenting  all  the  transitions  from  intense 
summer  heat  along  most  of  tho  seaboard  to  severe  winters  on  the 
lofty  tablelands  of  the  interior,  which  are  exposed  to  biting  winds 
from  tho  Ruasian  steppe*.  Anatolia  has  an  endless  variety  of 
nstural  products,  from  tho  bardy  boxwood  of  Laiistan  (Trebizond 
vilayet)  to  the  sub  tropical  figs  and  grapes  of  the  western  coast- 
lands.  On  the  plateau  thrives  the  famous  breed  of  Angora  goats, 
whose  soft,  silky  fleece  (mohair)  forms  a  staple  export 

Of  far  less  economic  importance  aro  the  Armenian  uplands,  form- 
ing a  rugged  plateau  of  limited  extent,  above  which  rise  many 
lofty  peaks,  culminating  in  the  tower-crested  Ararat  (16,916  feet), 
tiie  converging  point  of  three  empires.  The  long  and  terribly  severe 
winters,  intolerably  hot  short  summers,  and  generally  poor  soil  of 
Armenia  present  a  marked  contrast  to  the  far  more  temperate 
rliinate,  rich  upland  valleyB,  and  densely  wooded  slopes  of  the  more 
southern  Kurdistan  highlands.  But  these  advantages  are  counter- 
balanced by  the  generally  inaccessible  nature  of  the  country,  the 
want  of  good  highways,  and  especially  the  lawless  character  of  its 
inhabitants,  who  have  undergone  little  social  change  since  the  days 
of  thrir  wild  Kirduchi  forefathers.  In  tho  heart  of  this  savage 
region  lies  the  magnificent  basin  of  Lako  Van,  which,  like  Tui-gol 
and  the  more  easterly  Urntiya,  has  no  present  outflow,  but  formerly, 
no  doubt,  discharged  to  tho  Tigris  valley. 

In  the  Van  district  lie  the  sources  of  most  of  the  head  streams 
of  tho  TiciRia  (v.r.)  and  Euphrates  (q.r.\  which  have  created  tho 
vast  and  fertile  alluvial  plains  of  Mesopotamia.  This  latter  region, 
the  seat  of  the  ancient  Accadian  and  Assyrian  and  tho  more  rcccut 
Moslem  culture.%  form*  a  continuous  plain  from  the  escarpments  of 
the  Kurd-stan  highland*  to  tho  Persian  Gulf,  broken  onlv  in  the 
north  by  the  Siujar  Hill\  and  capable  of  yielding  uiaguiuecnt 
crops  wherever  wiCT  is  available.  Hut  under  Osmanli  rule  the 
tpkn  lid  system  of  irrig.iti.m  works,  dating  from  tho  dawn  of  his- 
tory, his  fallen  into  decay  :  tho  lower  Euphrates  now  overflows 
its  banks  and  converts  much  of  the  region  above  and  below 
Kurnuh,  at  the  confluence  of  the  two  great 'arteries,  into  malarious 
marshlands.  H«nc>i  thr  |H<pulou*  cities  and  innumerable  villages 
firni"  :Iy  dotted  over  the  1  la hy Ionia o  plains  have  been  succeeded 
by  thi' scattered  hamlets  of  tho  Moutcfik  and  other  amphibious 
Arab  tribe*. 

This  lowland  region  is  separated  by  tin  more  elevate-:!  Syrian 
desert  or  steppe  from  tlw  tuUih  smaller  and  less  productive  pro- 
vinces of  Syria  and  Palestine.  Here  the  main  physical  features 
are  at  once  simple  and  yet  striking.  The  narrow,  hilly  region  dis- 
posed north  and  south  Ivtwcon  the  Mediterranean  and  the  desert, 
and  stretching  for  over  •JdO  miles  b-.tween  Anatolia  and  the  Sinai 
Peninsula,  culminates  towards  the  centre  in  the  parallel  Libanus 
and  Antilihanus  (10,000  to  11,000  feet),  enclosing  between  thtm 
the  fertile  depression  of  tho  Bs-kd'  (Ca-1*-Syris).  fhe  stupendous 
ruins  of  Baalbek,  standing  at  tho  highest  point  of  this  depression 
in  30"  N.  lat.,  mark  tho  parting  line  between  the  northern  and 
lO.ith^rn  watershed*  of  tho  region.  Northwards  flows  the  F.l-'Asi 
lOrontcsl.  southwards  the  I.itiui  (Le*>ntea\  both  through  the. 
Itcks  in  moderately  sloping  beds  to  the  Mediterranean.  For 
further  particulars,  see  the  articles  Lebanon,  Jop.dav.  Fai.f.stise. 
In  the  Lebanon  the  Christian  Marunite  communities  enjoy  a  mea- 
sure of  self-government  under  the  guarantee  of  France,  while  their 
pagan  neighbours  and  herislitary  foes,  tho  Druses,  aro  gradually 
withdrawing  to  the  hilly  I  Ian  ran  district  beyond  Jordan. 

Turkey's  Arabian  possession*  comprise,  h<nidi;s  K!  Has*  on  the 
Persian  Gulf,  the  low-lving,  hot;  and  insalubrious  Tehama  and  tho 
aouth-western  highland's  (vilayets  of  Hrjax  and  Yerwul  stretching 
continuously  along  the  east  side  of  the  Bed  Sea,  and  including  the 


two  holv  cities  of  Mecca  and  Medina.  These  are  held  by  military 
occupation,  probably  ut  a  loss  to  the  imperial  exchequer,  and  cer- 
tainly against  the  wishes  of  the  inhabitauta.  But  these  drawbacks 
aro  supposed  to  bo  more  than  compensated  by  the  political  prestigo 
derived  from  the  possession  of  the  IJoly  Land  of  Islam. 

African  Territories. 
Since  the  abandonment  of  eastern  or  Egyptian  Soudan  in  1831,  Area  an-' 
consequent  on  the  revolt  of  the  Mahdi,  and  the  occupation  of  pooub- 
Tunis  by  the  French  in  1881,  Turkey  in  Africa  has  been  reduced  t*a! 
to  the  two  territories  of  Egypt  and  fripolitana  with  Barca  and 
Fezzan,  jointly  occupying  the  north-east  corner  of  the  continent 
Of  these  Tripolitana  alone  is  directly  administered,  constituting 
the  pasbalik  or  vilayet  of  Tripoli    Egypt,  whose  southern  frontier 
wa*  temporarily  fixed  in  January  1887  at  the  stetion  of  Akashe 
above  Wady  Haifa,  near  the  second  cataract  in  Lower  Nubia  (22* 
N.  lat.),  ha*  formed  a  practically  independent  principality  under 
the  dynasty  of  Mehemet  Ali  since  1841,  (ubject  only  to  an  annual 
tribute  of  £695,000  to  the  Porta,    The  area*  and  populations  of 
Turkey  in  Africa  were  estimated  as  follows  in  1887: — 


Area  In 

r>l.  Miles. 

Popul.li™. 

Trlrott,  W.th  Bare*  sod  Feuan,  a  vilayet   

E«pt,  trttratary  principality  

sSS.OOO 
371,000 

1.00(1,000 
O,h0O,OJ0 

Total  Turkey  la  Africa  

-  ■>  1X0 

7,900,000 

Thb  Empire, 

Turkey  is  essentially  a  theocratic  absolute  monarchy,  Isring  sub- 1  Vnla- 
iect  in  principle  to  tho  direct  personal  control  of  the  sultan,  who  I  '.on. 
is  himself  at  once  a  temporal  autocrat  and  the  rocognized  caliph, 
that  is,  "  successor  "  of  the  Prophet,  and  consequently  tho  spiritual 
head  of  tbo  Moslctu  world  (see  Mohammedanism).  But,  although 
the  attempt  made  iu  1876  to  introduce  representative  institutions 
proved  abortive,  this  theoretical  absolutism  is  nevertheless  torn, 
percd  not  only  by  traditional  usage,  local  privilege,  the  jurid-.c  :1 
and  spiritual  precepts  of  the  Koran  and  its  'ultmd  interpreters,  and 
the  privy  council,  but  also  by  the  growing  force  of  public  opinion 
and  the  direct  or  indirect  pressure  of  the  European  powers.  The 
'ulema1  form  a  powerful  corporation,  whose  head,  the  iJmUhu  7- 
Isldm,  ranks  as  a  state  functionary  scarcely  second  to  tho  grand 
virier,  or  prime  minister.  Owing  to  their  intensely  conservative 
and  fanatical  spirit,  th*  'ulctud  have  always  been  determined  oppo- 
nents of  progress,  and  arc  at  present  one  of  the  greatest  obstacles  to 
reform  in  a  political  system  where  tho  spiritual  and  temporal 
functions  aro  inextricably  interwoven.  Besides  these  expounders 
of  Koranic  doctrine,  the  sovereign  is  to  some  extent  bound  also  by 
tho  ilulUka,  a  legal  code  based  on  the  traditional  sayings  of 
Mohammed  and  the  recorded  decisions  of  his  successor!!,  having 
the  force  of  precedents. 

The  grand  vizier  (mdr-azam\  who  is  nominated  by  the  sultan, 
presides  ex-oflieio  over  the  privy  council  (mrjlui-i-H'i-*,),  which, 
besides  the  shcikhu  '1. Islam,  conuirises  the  ministers  of  home  and 
foreign  affairs,  war,  finance,  marine,  trade,  public  work*,  justice, 
public  instruction,  and  worship,  with  the  president  of  the  Council 
of  state  and  the  grand  master  of  artillery.  For  administration 
purposes  the  immediate  possessions  of  the  sultan  irv  divided  into 
vilayets  (provinces),  which  are  again  subdivided  into  mnjeks  or 
muteasariks  (arrondissenients'1,  these  into  karaa  (canton*),  and  tho 
kaaas  into  nahies  (parishes  or  communes).  A  vsli  or  governor- 
general,  nominated  by  tho  sultan,  stands  at  tho  head  of  the  vilayet, 
and  on  him  are  directly  dependent  tho  pashas,  etlcndis,  bey  a,  ami 
other  administrators  of  tho  minor  divisions.  All  tlio'j  officials; 
unite  iu  their  own  persons  "the  judicial  ond  executive  functions, 
and  all  alike  are  as  a  rule  thoroughly  corrupt,  venal  in  tho  dispen- 
sation of  justice,  oppressors  of  the  subject,  embezzlers  of  the  putili.j 
r«venumi,  altogether  absorbed  in  amassing  wealth  during  their 
mostly  brief  and  precarious  tenure  of  office.  Foreigners  tirttlrd  in 
the  country  are  specially  protected  from  exactions  by  the  so-called, 
"capitulations,"  ill  virtue  of  which  thev  arc  exempt  fanm  the  juris- 
diction of  the  local  courts  and  amenable  for  trial  to  tribunals  pnw 

>  (*-e  ItllSNITrA  ml.  xv.il.  r*  «*0. 

•  Msj'T-tleneral  F.  T.  Hal*,  who  travelled  through  fh»  Ik  art  'f  Yemen  Its 
the  wii.ier  of  ls«  87.  ibns  »i-aka  of  the  administration  in  tint  elm-nt  •  >r*». 
•Uely  Holler,,  province:  "Tho  fiscal  system  of  the  Turin,  tf  It  were  really 
carn.-d  ir.tetiri.-ct,  would  te  by  no  meant  Iw.l  ;  t.ut  Illit  »»«Yy  Mhtr  der^rt. 
in-  ft  of  tlie  Government  It  la  nil  nut  liy  lhe  utter  corruption  ttiot  p:»>»ll«  Iri 
every  brar.cli  of  the  administration  from  top  to  l.itteni.  No  more  t1o>|U«4 
.o.jun.1.  n  or  Hie  .»ll«  no  t  liof*!'"""*  <-<  »y»*"n  »'«  «"  te  <■"■">■[ 

tlusn  th.  Turka  tUmtelvca.  I  f.uind  from  eonvcraalion  with  two  nr  three  if 
their  own  official  a"  (Po<-.«.  AURaat  IS.*:,  p.  4S7>    Mr  «.  I'  Devey 

sl«i.  consul  it  Kr».-roum.  rerorfj  that  In  a  |«tt  of  that  poi»lr>ci  the  .heap  tax 
for  Ik"!  an  cllcctcd  three  tnnea  over  :  "  Oi  the  flr»t  <wr»«lon  the  mi  iMimr*e 
had  ...1  (in.lere.tlinntcl.  and  the  c*.llert,.,r  tlieref.iec  came  aic*-*.  and,  r.adlnjr 
that  ac.-ti  was  the  eve,  ma  le  ll.t  vttla,p  r<  r*y  the  whole  mm  of  H.'i*)  plaatras 
f«0CO  ha  t  been  levl.'d  on  the  pre\lou»  oc  aao.nl,  ir.atejd  of  the  Jir.  -vne.e,  on 
tlao  a-round  th»t  th-y  had  c'.eatcl  Hi*  U.o.  n.-nrr'  In  not  .tecUrir.ir  their  wh->l« 
aUicV.  A  tlrrd  tmio  a  toll.''  tor  vi.tu-1  tlie  tsra.  tod.  »t>ea-the  vlllacars  co-dd 
pi  .-.iiice-i.-.  r.-.-e.pt  that  tli-taa  ha-l  teen  ]4id  (f-rnsne  ha.1  teen  tivgn).  *  U-L.il 
I.,,.,,  -.he  full  .u.u  wa,  teaea"  tt-V»».  iff-,  Jul*  l**.  V-  »X 
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tided  oyer  by  their  respective  consuls.  Cases  between  foreigners 
of  different  nationalities  are  heard  in  the  court  of  the  defendant, 
ind  between  foreigners  and  Turkish  subjects  in  the  local  court*,  at 
which  a  consular  dragoman  attends  to  too  that  the  trial  is  conducted 
according  to  law. 

The  trade  returns  for  the  last  few  years  show  that  the  country  is 
•lowly  recovering  from  the  disastrous  consequences  of  the  Kusao- 
Turlosh  War.  For'  the  four  years  1882-86  the  exports  from  and 
imports  to  Turkey  were  valued  as 


G55 


I  m  ports. 

1382-3 
1683-1 

£10,900.000 
9,540.000 

£17,000,000 
17.SSO.000 

18S4-5 
18846 

£11,816,000 
10,(100,000 

£18,263,000 
•  17,702,000 

The  share  of  the  chief  foreign  states  in  these  exchanges  is  shown 


Import*  from 

Exports  to 

Fnnoe  

Atutrta   

RcssiA  

Greece  

United  States   



Bsbjlom  

1884  5.     I  18S44. 

1S84-3. 

1885-6. 

£8,304,000 
2,224,000 
8,800,000 
1,204,000 
343,000 
39S.00O 
275,000 
343,000 

883 

£7,735,000 
2,050,000 
3,4418,000 
l,U«,QO0 
530,000 
318,000 

les.oco 

482,000 
505,000 
261,000 

£3,923,000 
4,083,000 
1,113,000 
306,000 
339,000 
400,000 
i  'j.kfs 
7,900 
f  -•  '  i  • ) 
2,325 

£4,031,000 
8,296,000 
1,001,000 
841,000 
327,000 
437,000 
107,000 
7,440 
06  COO 
0,486 

r  staples  of  tho  export  trade  sro  raisins  (£1,370,000  in 
188-1-85),  wheat  (£900,000),  cottoxi  (£700,000),  opium  (£500,000), 
olive  oil  (£150,000),  valonia  (£450,000),  barley  (£332,000),  figs 
(£200,000),  sesame  (£196,000),  maizo  (£194,000),  pulse  (£185,000), 
nuts  (£184,000),  mohair  (£145,000),  wool  (£140,000),  dates 
(£1!5,000) ;  and  of  tho  import  trade  cotton  and  cotton  stuffs 
(£4,850,000,  in  1883-84),  cereals  and  flour  (£1,350,000),  sugar 
(£1,150,000),  draperies,  hosiery,  kc.  (£735,000),  woollen  stuffs 
(£850,000),  coffee  (£535,000),  metals  (£516,000),  ironmongery 
(£475,000),  dyes  (£450  000),  silk  and  silk  stuffs  (£400,000), 
petroleum  (£375,000),  hides  and  skius  (£255,000),  live  stock 
(£236,000),  chemicals  (£187,000),  coal  (£135,000). 

In  the  next  table  are  given  the  principal  seaports  of  tho  empire 
with  their  imports,  exports,  and  shipping  for  1886  :— 




EiporU. 

'  Import*. 

entered. 

Tonnage. 

Alexandria   

£11,710,000 

£9,417.000 

1249 

1,020,000 

Con«Unttoopl«  .. 

.............. 

5,l«J,0O» 

.Smyrna  

.........a.... 

4.331,000 

2,rn«)'.ooo 

1615 

1,303,000 

Salon!*!   

1.302.000 

l,6fO,000 

4440 

574,01X1 

Ulundaronn  anil  1 

i,on.coo 

1,070,000 

620 

341,000 

Hamaon,  with  Ord 

8W.UO0 

767,000 

478 

45.1,000 

rrcbii-md  and  Kir 

715.CO0 

1,901,000 

6063 

478,000 

Ueyrut,  with  AkUa  and  Haifa  . . 

oo-.'.ioo 

991,000 

4009 

618,000 

Kavala   

457.0M 

201.000 

778 

145,000 

OtU  (nix  porta)  .. 

38-\010 

633,000 

8760 

491,000 

D«d**Kitci.  

.............. 

vw.ooo 

199,000 

Tri;>o!i  (Africa)  .. 

;:'.i.ooo 

310,000 

601 

272,000 

OalMpoU  sad  Rode 

sso  

2I?,000 

281,000 
1*5,000 

1371 

115,000 

172,000 

709.000 

712 

1,100,000 

•  •  .»  •     •  •  .  .  -  . . 

12I.0W 

lii.ooo 

Ml 

54,000 

120,000 

240,000 

1000 

460,000 

119,000 

» 

1040 

317,000 

Exclusive  of  coasting  craft,  the  mercantile  fleet  of  Turkey  in  1885 
consisted  of  14  steamers  of  11,000  tons  and  400  sailing  vessels  of 
65,000  tons. 

All  branches  of  the  foreign  trade,  together  with  most  of  the  local 
traffic  and  the  banking  business,  are  almost  exclusively  in  the  hands 
of  G rooks,  Armenians,  Jews,  and  foreigners.  The  Turks  and  other 
Mohammedans  are  engaged  nearly  altogether  in  agricultural  and 
pastoral  pursuits.  But' the  land,  especially  in  Anatolia,  is  gradu- 
ally passing  from  its  Moslem  owners  into  tho  possession  of  Christian 
mortgagees.  Scarcely  any  accurate  agricultural  returns  are  avail- 
able, except  for  one  or  two  districts.  In  tho  Erzeroum  vilayet  in 
1886s  the  live-stock  stood  as  under,— sheep  1,485,000,  goats  645,000, 
oxen  470,000,  buffaloes  48,000,  horses  61,000,  asses  42,000,  mules 
5000 ;  beehives  numbered  80,000.  The  chief  agricultural  produce 
for  the  same  year  was — wheat  16,690,000  bushels,  barley  13,297,000 
bushels,  beans  46,250  cwts.,  melons  17,000  cwts.,  mulberries  10,000 
cwts.,  other  fruits  40,000  cwts.  In  tho  same  yesr  of  the  12,000  square 
miles  constituting  the  Trebizond  vilayet  2100  were  under  cultiva- 
tion, 1860  uncultivated,  2520  woodland,  and  6520  highland  pastur- 
age, the  annual  yield  being  about  2,300,000  cwts,  of  cereals,  1,000,000 
•  ,  of  nuts,  fruits,  vegetables,  ice,  and  600,000  cwts.  of  fodder ; 

Ixelnam  of  tobacco,  which  for  (seal  reaaons  ta  not  Included  In  the  general 
retnrna,  bat  the  export  of  which  amounted  to  £11,500,000  In  valua  (or 
1SS4-3,  and  nmuiy  £11,000.000  for  1884  " 
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whilst  of  live-stoclt  there  were  800,000  sheep  and  goats,  150,000 
horses,  25,000  mules  and  asses,  60,000  oxen.* 

Previous  to  1880  Turkey  was  commonly  regarded  as  practically 
bankrupt  But  since  then  a  considerable  improvement  has  been 
effected.  Trustworthy  data  are  still  wanting ;  bat  a  careful  eslmate 
gave  the  gross  revenue  and  expenditure  of  1884  at  £T16, 313,000 
and  £T16,223,000  respectively,  the  expenditure  including  over 
£T4,000,000  availablo  for  stato  creditors.  The  public  debt  stood 
at  £106,437,000  in  1882.  The  sultan  is  reported  to  draw  a  sum  of 
from  £1,000,000  to  £2,000,000  annually  from  the  public  revenues 
for  the  support  of  the  seraglio  or  imperial  household  of  over  five 
thousand,  persons. 

Until  1886  the  military  service,  compulsory  on  all  Moslems  over  Ann/ 
18  years  of  age,  was  kept  up  by  45,000  annual  recruits  drawn  by 
ballot  ;  but  in  November  of  that  year  universal  conscription  of  tho 
wholo  able-bodied  male  population  was  decreed.  By  this  measure 
the  army,  hitherto  reckoned  at  about  160,000  men,  with  a  war 
strength  of  from  450,000  to  600,000,  will  be  probably  raised  to  a 
permanent  footing  of  1,000,000  effectives  under  the  flag  and  in  tho 
reserves.  These  will  con  tin  uo  to  be  grouped  in  the  three  categories 
of  tho  nizam  or  regulars  in  active  service,  the  redif  or  first  reserve, 
and  the  mustahfiz  or  second  reserve.  There  is  to  be  a  considerable 
increase  of  cavalry,  all  conscripts  being  allowed  to  join  that  branch 
of  the  service  who  have  the  means  of  providing  themselves  with 
mounts  and  equipment  For  military  purposes  the  empire  is 
divided  into  seven  divisions,  with  headquarters  at  Constantinople, 
Adrianople,  Monsstir,  Erzingian,  Baghdad,  Damascus,  and  Sanaa, 
all  except  Sanaa  (for  Yemen)  hitherto  furnishing  an  army  corps 
for  the  nizam  and  two  for  the  redif. 

The  navy  at  the  beginning  of  1887  comprised  15  largo  and  Navy, 
several  smaller  ironclads  (monitors,  gunboats,  4c),  a  number  of 
mostly  old-fashioned  steamers,  snd  14  torpedo  boats,  and*  was  manned 
by  30,000  sailors  and  10,000  marines  (nominal  strength),  raised  by 


conscription  or  voluntary  enlistment  and  serving  for  12  years  in 
tho  activo.and  reserve  classes. 

Public  instruction  is  much  more  widely  diffused  throughout  the  Rl»cr.- 
empiro  than  is  commonly  supposed.  This  is  due  partly  to  the  tion. 
Christian  communities,  notably  the  Maronites  and  others  in  Syris, 
the  Anatolian  and  Roumelian  Greeks,  and  the  Armenians  of  tho 
eastern  provinces  and  of  Constantinople,  Education  is  practically 
limited  amongst  the  Mohammedans  to  reading  and  writing  a*d  tho 
study  of  the  Koran.  But  amongst  tho  Christians,  especially  the 
Armenians,  the  Greeks  of  Smyrna,  and  the  Syrians  of  Beyrut,  it 
embraces  a  considerable  range  of  subjects,  such  as  classical  Hellenic, 
Armenian,  and  Syriac,  as  well  as  modern  French,  Italian,  and 
English,  modem  history,  geography,  and  medicine.  Large  sums  are 
freely  contributed  for  the  establishment  and  support  of  good  schools, 
snd  the  cause  of  national  education  is  seldom  forgotten  in  tha 
legacies  of  patriotic  Anatolian  Greeks.    Even  the  Turks  sre  be, 


Comma 
nicatior 


stirring  themselves  in  this  respect,  and  great  progi 
made  during  tho  last  twenty  years  in  the  Eraeroum  vilayet*  la 
1886  that  province  contained  1216  schools  and  168  madrases 
(colleges),  with  a  total  attendance  of  25,680,  including  1504  girls. 
Elsowhere  few  official  statistics  are  available. 

Besides  adminiatrativo  and  financial  reforms,  one  of  tho  most 
pressing  needs  is  improved  mosns  of  communication.  In  Trebizond 
tho  route  from  the  coast  at  Unich  through  Niksar  to  Sivas  has 
recently  been  completed  to  the  limits  of  the  vilavet.  But  the  works 
on  tho  more  important  road  from  Kirasun  to  Eara-hiss&r  for  tho 
silver  and  lead  mines  at  Lijessy  arc  still  suspended,  owing  to  dis- 
putes between  the  contiguous  provincial  administrations.  Many 
of  the  great  historic  highways  are  also  much  out  of  repair.  At  the 
end  of  18S5  only  1250  miles  of  railway  were  completed  in  tho  cm. 
piro,  of  which  903  were  in  Europe  and  347  in  Asia.  The  chief  lines 
are  those  connecting  tho  capital  with  Adrianople  (210  miles), 
Adrianople  with  Saremby  (152),  Saloniki  with  Uskub  (160),  Zenica 
with  Brod  (118),  Uakub  with  Mitrovitza  (75),  and  Kulleli  with 
Degeagatch  (70)  in  Europe,  and,  in  Asis,  Scutari  with  Ismid  (40), 
Smyrna  with  Ala-Shehr  (130),  and  Smyrna  with  Denizli  (170).  Bv 
imperial  decree  (August  1537)  a  contract  was  granted  to  an  English 
syndicate  for  the  extension  of  the  Ismid  line  and  the  construction 
of  a  system  of  Asiatic  railways  to  extend  to  Baghdad  within  tha 
space  of  ten  years. 

The  telegraph  system  is  much  mors  developed,  comprising  (1S85) 
14,620  miles,  with  26,100  miles  of  wire  and  470  stations.  The 
yearly  average  of  letters  and  packages  of  all  sorts  sent  through  the 
710  post-offices  scarcely  exceeds  2,600,000.,  Most  of  the  foreign 
postal  service  is  conducted  through  the  British,  Austrian,  German. 
French,  and  Russian  privileged  post-offices. 

For  tha  ethnography  of  the  Turks,  see  Tt/bu.       (A.  H.  K. ) 

Paet  III. — Literature. 

In  all  literary  matters  the  Ottoman  Turks  have  shown  themselves 
a  singularly  uninventive  people,  the  two  great  schools,  the  i  " 
~"  divide  their  literature,  being 


the  new,  into  which  we  i 
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I 
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modelled,  tho  ops  after  tho  ( le&>kti  of  Persia,  tho  other  after  those 
of  modern  Europe,  and  moro  especially  of  France.  The  old  or 
Persian  school  nourished  from  the  foundation  of  the  empire  down 
to  about  1880,  and  still  continues  to  drag  ou  a  feeble  existeuco, 
though  it  is  now  out  of  fashion  and  cultivated  by  none  of  the  lead- 
ing men  or  letters.  These  belong  to  tho  new  or  European  school, 
which  sprang  up  some  fifty  or  sixty  years  ago,  aud  which,  in  spite 
of  the  bitter  opposition  of  tho  partisan*  of  the  old  OrionUl  systtni, 
has  succeeded,  partly  through  its  owu  inherent  superiority  and 
partly  through  tho  Uleuta  and  courage  of  its  supporters,  in  expel- 
ling its  rival  from  the  position  of  undisputed  authority  which  it 
haif  occupied  for  upwards  of  fivo  hundred  years.  For  the  present 
purpose  it  will  be  convenient  to  divide  the  olJ  school  into  three 
periods,  which  may  bo  termed  respectively  the  prc-classical,  the 
classical,  and  the  poet-classical.  Of  these  the  first  exteud*  from 
the  early  days  of  the  empire  to  the  accession  of  Sulcyiuau  L,  1301- 
1520  (700-026) ;  the  second  from  that  event  to  the  accession  of 
Mahmiid  1.,  1520-1730  (926-1143);  and  tho  third  from  that  data 
to  tho  accession  of  \Ab.|-ul-,Azi'r,  1780-1M1  (1M3-1277). 

The  works  of  tho  old  school  in  all  its  period*  are  entirely  Peruiau 
in  tone,  sentiment,  aud  form.  We  find  in  thetn  tho  eame  beauties 
and  the  same  defects  that  we  observe  in  tho  productions  of  tin* 
Iranian  authors.  The  formal  elegauco  aud  conventional  grace, 
alike  of  thought  and  of  expression,  so  characteristic  of  Teniae 
cla&nical  literature,  pervade  the  works  of  the  best  Ottoman  writers, 
and  they  are  likewise  imbued,  though  ir>  a  less  decree,  with  that 
spirit  of  mysticism  which  runs  through  to  much  of  the  poetry  of 
Iran.  But  tho  Ottomans  did  not  atop  here :  in  their  romantic 
poems  they  chose  as  subjects  the  favourite  themes  of  their  Persian 
masters,  such  as  Loyli  aud  Mejniio,  Khusrev  and  Shirin,  Yusuf  and 
Zulcykhi,  and  so  on  ;  they  constantly  allude  to  Persian  heroes 
whoae  stories  occur  iu  the  iVAJA-AVw?  and  other  storehouses  of 
Iranian  legendary  lore  ;  and  they  wrote  their  poems  in  Persian 
metres  antf  in  Persian  forms.  Tho  mcsucvi,  the  kas'da,  aud  tho 
gharcl, — all  of  them,  so  far  at  least  as  the  Ottomans  are  coucerucd, 
Persian, — were  the  favourite  verso-forms  of  tho  old  porta.  A  meaner! 
is  a  poem  written  iu  rhyming  rouplets,  and  is  usually  narrativo  iu 
subject.  The  kosida  aud  the  ghiuel  are  both  Dionorbythmic  ;  tho 
first  a<i  a  rule  celebrates  the  praises  of  some  great  man,  while,  the 
second  discourses  of  the  joys  and  woe*  of  love.  Why  Persian  rather 
than  Arabian  or  any  other  literature,  became  the  model  of  Ottoman 
writers  is  cxplaiuen  by  tlio  early  history  of  the  rare  (sco  Tuiik*). 
Some  two  ceuturiea  heforo  the  arrival  of  tho  Turk*  in  Asia  Minor 
tho  Seljiika,  then  a  mere  horde  of  savnges,  had  overrun  Persia, 
nhei'j  they  settled  and  adopted  the  civilization  of  tho  people  they 
ha<l  subdued.  Thus  Persian. became  tho  language  of  their  court 
and  Government,  aud  whm  by  and  by  thov  pushed  tbeir  conquests 
into  Asia  Minor,  and  founded  there  the  Sefoiik  empire  of  F.dm,  they 
carried  with  them  'heir  Persian  culture,  and  diffused  it  among  tho 
peoples  nowly  brought  under  their  sway.  It  was  the  descendants 
of  thoso  Persian  ized  Seljuks  whom  the  early  Ottomans  found 
ruling  in  Asia  Minor  on  their  arrival  there.  Wmt  had  happened 
to  the  Seljuks  two  centuries  before  hopiwued  lo  the  Ottomans  now: 
the  less  civilized  race  adopted  th*  culturo  of  the  more  civilized  ; 
and,  as  the  Seljilk  empire  fell  to  ]>iecea  and  the  Ottoman  came 
gradually  to  occupy  its  place,  the  sona  of  tutu  who  had  called 
themselves  Seljuks  began  thenceforth  to  look  upon  the  natives  as 
Ottomans.  Hence  the  va.it  majority  of  tho  pro  pie  whom  we  aro 
accustomed  to  think  of  as  Ottomans  are  so  only  by  adoption, 
being  really  the  descendants  of  Seljuks  or  SeljnVisn  subjects,  who 
had  derived  from  Persia  whatever  liny  possesstd  or  civilization  or 
of  literary  taste.  An  extraordinary  lore  of  preredeut,  the  result 
apparently  of  conscious  want  of  original  )<ower,  was  sufficient 
to  keep  their  writ  era  loyal  to  their  early  guide  for  centuries,  till 
at  length  the  allegiance,  though  not  the  fashion  of  it,  has  been 
changed  iu  our  own  days,  and  Pari*  has  replaced  ShirLe  as  the 
shrine  toward*  which  the  Ottoman  scholar  turns.  While  conspicu- 
ously lacking  in  creative  genius,  the  Ottomans  have  always  shown 
themselves  possessed  of  receptive  and  asbimilative  liowcrs  to  a 
remarkable  degree,  tho  result  beiug  tint  the  nunber  of  their 
writers  both  iu  prose  aud  verse  is  enormous.  Of  course  only  a  few 
of  the  most  proiniueut,  either  through  Ihe  intrinsic-  merit  of  tbeir 
work  or  through  the  influence  they  have  bsd  in  guiding  or  shaping 
that  of  their  contemporaries,  can  be  mentioned  in  a  brief  review 
like  the  present  It  ought  to  be  premised  that  the  poetry  or  the 
old  school  is  greatly  superior  to  the  pros*. 

Ottoman  literature  may  be  aaid  to  open  with  a  few  mystic  lines, 
the  work  of  Sultan  Yelrd,  son  of  Msulana  Jclal-ud-Din,  the  author 
of  the  great  Persian  poem  tho  Vatknavl.  Sultan  Veled  flourished 
durjng  the  reign  of  "Osman  I.,  though  bo  did  not  reside  in  the 
territory  under  the  rule  of  that  prince.  Another  mystic  poet  of 
this  early  time  was  "Ashik  Pasha,  who  left  a  long  poem  in  rhyming 
couplets,  which  is  called,  inappropriately  enough,  his  Plain.  The 
nocturnal  expedition  across  the  Hcll«i>ont  by  which  Sulcyman,  the 
son  of  Orkhin,  won  Calipoh  and  therewith  a  foothold  iu  Europe 
for  his  race,  was  shared  in  and  celebrated  in  verse  by  a  Turkish 
nobis  or  chieftain  named  Uhiti  Fazil.    Shcykhi  of  Xeruiiviu,  a 


contemporary  of  Muhammcd  I.  and  Munid  II,  wrote  a  lengthy  and 
still  esteemed  tneanevi  on  the  ancient  Persian  romance  of  Khusrev 
and  Shirin  ;  and  about  the  same  time  Yaziji-oghlu  gave  to  the 
world  a  long  versified  history  of  the  Prophet,  the  Muhamaetttua. 
Tho  writers  mentioned  above  are  tho  most  important  previous  to 
the  capture  of  Constantinople  ;  but  there  is  little  literature  of  real 
merit  prior  to  that  event  The  most  notable  .prose  work  of  this 
period  is  an  old  collection  or  stories,  the  ffufory  of  Ou  Forty  Vezirt, 
aaid  to  have  been  compiled  b)  a  certain  Sheykh-rada  and  dedicated 
to  Munid  IL  A  lew  yeais  after  Constantinople  passed  into  tho 
hands  of  the  Ottomans,  some  ghazels,  the  work,  of  tho  contempo- 
rary Tatar  prince,  Mir  AH  Shir,  who  under  the  now  «V  pluvte  of 
Nevajl  wrote  murh  that  shows  true  taleut  and  poetic  feeling,  found 
their  way  to  the  Ottoman  capital,  where  they  were  seen  and  copied 
by  Ahmed  Pasha,  one  of  the  viziers  of  Mohammed  II.  The  poems 
of  this  statesman,  though  possessing  littlo  merit  of  their  own,  being 
for  the  most  part  mere  translations  from  Kcvayi,  form  ouo  of  the 
landmarks  in  the  history  of  Ottoman  literature.  They  set  tho 
fashion  of  ghazcl-writing ;  and  their  appearatico  was  tho  signal 
for  a  moro  regular  cultivation  of  poetry  and  a  greater  atteution  to 
literary  style  and  to  refinement  of  language.  In  Sinai,  Pasha, 
another  minister  of  Muhammcd  the  Conqueror,  Ottoman  prose 
found  its  first  exponent  of  ability;  he  left  a  religious  trcatiso 
entitled  Taznmial  (Supplications),  which,  notwithstanding  a  too 
lavish  employment  of  the  resources  of  Persian  rhetoric,  is  as  re- 
markable for  its  char  and  lucid  style  as  fo:  tho  beauty  of  many  of 
tbo  thoughts  it  contains.  The  mo,t  noteworthy  writers  of  the 
Conqueror's  reign  are,  after  Ahmed  and  Sinin,  the  two  lyric  poeta 
Ncjati  and  Zati,  whose  verses  show  a  considerable  improvement 
uj>on  those  of  Ahmed  Pasha,  the  romantic  poeti  Jeni.'U(  ami  Harndi, 
and  the  jiootosscs  Zeyncfc  and  Miliri.  Like  most  of  bis  house, 
Muhammcd  II.  was  fond  of  poetry  and  patronized  men  of  letter!!. 
Ho  himself  tried  versification,  and  totuu  of  his  lines  which  have, 
come  down  to  us  apjiear  quite  equal  to  the  average  work  of  his 
contemporaries.  Twenty -one  out  of  the  thirty-four  sovereign* 
who  have  occupied  the  throne  of  'Oainin  have  left  verses,  rh-J 
among  theae  Seliiu  I.  stands  out,  not  merely  »j  the  greatest  ml-  r, 
warrior,  and  statesman,  but  also  as  the  most  gifted  and  luo.t 
original  poet  His  work  is  unhappily  for  the  greater  part  in  the 
Persian  language  ;  tho  excellence  of  what  he  has  done  in  Turkish 
makes  us  regret  that  he  did  so  little.  The  most  prominent  i-  rtn 
(1  letters  under  Seliiu  I.  was  the  K' ti.it  Kemdl  1  asha-zuda,  fre- 
quently called  Ibn-Kema),  who  distinguished  himself  in  both  prose 
ard  verse.  He  left  a  romantic  poem  on  the  loves  of  Yusuf  and 
Zulcyklia,  and  a  work  entitled  jW^rfrur/iin,  which  is  modelled  both 
in  stylo  aud  matter  ou  tho  Oulistdn  of  Sa'di.  His  contemporary, 
Mesihf,  whoso  beautiful  verses  ou  spring  are  pcrhspi  letter 
known  iu  Europo  than  any  other  Turkish  poem,  dcaerres  a  lad- 
ing mention. 

With  tli o  secession  of  Rcliro's  sou,  Stilcyrnan  I.,  the  classical  Classical 
period  begins.  Hitherto  all  Ottoman  writing,  eveu  the  most  highly  period, 
finished,  hsd  been  aoinuwhat  rude  and  uncouth;  but  now  a  njaik- J 
improvement  becomes  visible  alike  iu  the  manner  and  tho  matter, 
and  authors  of  greater  ability  begin  to  mako  their  appearance. 
Fiizulf,  one  of  the  four  great  poeta  of  tho  old  school,  aceira  to 
have  been  a  native  of  Baghdad  or  iu  ncighlcourhood,  and  probably 
became  an  Ottoman  subject  when  Suleyinau  took  possession  of  tho 
old  capita)  of  the  caliphs.  His  language,  which  is  very  jceculiar, 
seems  lo  bo  a  sort  of  mixture  of  the  Ottoman  and  Arerbij  u  dialects 
of  Turkish,  and  was  most  probably  that  or  the  Peisiau  Turks  or 
those  days.  Fuzuli  showed  far  moie  originality  than  any  of  his 
predecessors  ;  for,  although  his  work  is  naturally  Persian  iu  form 
and  iu  general  character,  it  is  f\T  Jiom  being  a  tiero  echo  from 
Shiraz  or  Ispahan.  He  struck  out  a  new  line  for  himself,  and  was 
indebted  for  his  inspiration  to  no  previous  writer,  whether  Turk  or 
Persian.  An  intense  and  passionate  ardour  breathes  iu  his  verses, 
aud  forms  one  of  the  most  remarkable  as  well  as  one  of  the  most 
attractive  charac  teristics  of  his  style  ;  for,  while  few  even  among 
Turkish  poet*  are  moro  artificial  than  be.  few  seem  to  write  with 
greater  earucstnrsa  and  sincerity.  His  influenm  upou  his  sue 
ccssora  has  scarcely  been  as  for-reaching  as  might  have  been  ex- 
pected,— a  circumstance  which  ia  perhapa  iu  some  measure  otitig 
to  tho  unfamiliar  dialect  in  which  he  wrote.  Besides  his  Dlvdu, 
he  left  a  beautiful  mesnevl  on  the  story  of  Leyli  and  Mejniin,  as 
well  as  some  prose  works  little  inferior  to  his  jioetry.  Bakf  of 
Constantinople,  though  fsr  from  rivalling  his  contemporary  Fuzuli, 
wrote  much  good  poetry,  including  one  piece  of  great  excellence,  nit 
elegy  ou  Sulcyman  I.  The  Ottomans  have  as  a  rule  been  ]*rtieu- 
larly  successful  with  elegies  \  this  one  by  Bdki  has  never  been  stir 
passed.  Ruhi,  Ldmi'i,  Ncr'i,  the  janissary  Yahya  Beg,  the  mufti 
Ebii  Su'iid,  and  Selim  II.  all  won  deserved  distinction  as  poeta 
During  the  reign  of  Ahmed  I.  arose  the  second  of  the  great  potta 
of  the  old  Ottoman  school,  N<  f  i  of  Erzerum,  who  owes  his  pre- 
eminence  to  the  brilliance  of  his  kasi'daa.  But  Nefi  could  revile 
as  well  as  praise,  aud  such  was  the  bitterness  of  some  of  bis  satires 
that  certain  influential  personages  who  came  under  his  Issh  in- 
duced Murdd  IV.  to  permit  his  execution.   Xefi,  who,  like  FuzuJi. 
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f  j?wl  a  style  of  his  own,  had  many  to  imitato  him,  of  whom  Sabri 
Shakir,  a  contemporary,  waa  the  moat  successful.  Naili,  Jem',' 
nnd  Fchim  need  Dot  detain  a* ;  but  Nabi,  who  flourished  under 
Ibrahim  and  aluhammed  IV.,  calls  for  a  little  more  attention. 
This  prolific  author  copied,  and  so  imported  into  Ottoman  litera- 
ture, a  didactic  style  of  gh&iel  -  writing  which  wns  then  being 
introduced  in  Persia  by  the  poet  §a'ib  ;  but  so  closely  did  the  pupil 
follow  in  the  footsteps  of  his  master  that  it  is  not  always  caity  to 
know  that  his  linos  are  intended  to  be  Turkish.  A  number  of 
poets,  of  whom  Seyyid  Vehbi,  Raghib  Pasha,  Rahmi  of  the  Crimea, 
Kelun,  and  Sumi  are  the  most  notable,  took  Nabi  for  their  model. 
Of  these,  Sami  is  remarkable  for  the  art  with  which  he  constructed 
his  gbazels.  Among  the  writers  of  this  time  who  did  not  copy 
Nabi  are  Sibit,  Rasikh,  and  Talib,  each  of  whom  endeavoured, 
with  no  great  success,  to  open  up  a  new  path  for  himself.  We 
i;ow  reach  the  reign  of  Ahmed  III-,  during  which  flourished  Nedim, 
the  greatest  of  all  the  poets  of  tho  old  school.  Little  appears  to 
be  knowu  about  his  life  further  than  that  he  resided  at  Constan- 
tinople and  was  alivo  in  the  year  1727  (a.ii.  1140).  Ncdun  stands 
quite  alone:  he  corned  no  one,  and  no  one  has  attempted  to  copy 
him.  There  is  in  his  poetry  a  joyousriess  and  sprightliness  which 
at  once  distinguish  it  from  tho  work  of  any  other  Turisish  author. 
His  ghazels,  which  are  written  with  great  elegance  and  finish,  con- 
tain many  graceful  and  original  ideas,  and  the  words  he  makes  nse 
of  are  always  choacu  with  a  view  to  harmony  and  cadence.  His 
kasida*  are  almost  e«iual  to  his  ghazels  ;  for,  while  they  rival  thoso 
of  Ncf  i  in  brilliancy,  they  surpass  them  in  beanty  of  diction,  and 
are  not  so  artificial  and  dependent  on  fantastic  and  far-fetched 
oonceita.  The  classical  period  cames  to  an  end  with  Kedim  ;  its 
brightest  time  is  that  which  falls  between  the  rise  of  Kefi  and  tho 
death  of  Nedira,  or,  more  roughly,  that  cx tending  from  the  acces- 
sion of  Ahmed  I.,  1603  (1012),  to  the  deposition  of  Ahmed  III., 
1730  (1143). 

We  will  now  glance  at  the  prose  writers  of  this  period.  Under 
tho  name  or  Humd&u  Kiuut  'Imperial  Book)  'All  Cholcbi  made 
*  highly  esteemed  translation  of  the  well-known  Pessian  classic 
Ancir-i  Suktyll,  dedicating  it  to  Suleyraiin  I.  Sa'd-tid-Diii,  the 
preceptor  of  Murad  III.,  wrote  a  valuable  history  of  the  empire 
from  the  earliest  times  to  the  death  of  Selim  I.  This  work,  tho 
Tdj-ut-Tcvdrlkk  (Crown  of  Chronicles),  is  reckoned,  on  account  of 
its  ornate  yet  clear  style,  one  of  the  masterpieces  of  the  old  school, 
•nd  forms  the  first  of  un  unbroken  series  of  annals  which  are  writtuu, 
especially  the  later  among  them,  with  groat  minuteness  and  detail. 
Of  Sa'd-ud-Din's  successors  in  the  office  of  imperial  historiographer 
the  most  remarkable  for  literary  power  is  Ka'imi.  Hia  work,  which 
extends  from  1591  (1000)  to  1659  (1070),  contrasts  strongly  with 
that  of  the  earlier  historian,  being  written  with  great  directness 
•nd  lucidity,  combined  with  ranch  vigour  and  pictiiresqueness. 
Evliya,  who  died  during  the  reign  of  Uuliammed  IV. ,  is  noted  for 
the  record  which  he  has  left  of  his  travels  in  different  countries. 
About  this  time  Taah-kopri-zada  began  and  'Ata-ullah  continued 
a  celebrated  biography  of  the  legists  and  sheykhs  who  had 
flourished  undor  the  Ottoman  monarch*.  Haji  Khalifa  (see  vol.  xi. 
p,  877).  frequently  termed  Katib  Chelebi,  was  one  of  tho  most  famous 
men  of  letters  whom  Turkey  has  produced.  He  died  in  1658  (1068), 
having  written  a  great  number  of  learned  works  on  history, 
biography,  chronology,  geography,  and  other  subjects.  Tho  Persian- 
izing  tendency  of  this  school  reached  its  highest  point  in  the  pro- 
ductions of  Voyst,  who  left  a  L\fe  of  tho  Prophet,  and  of  Ncrgisi. 
a  miscellaneous  writer  of  prose  and  verse.  Such  is  the  intentional 
obscurity  in  many  of  the  compositions  of  these  two  outhors  thst 
overy  sentence  becomes  a  puzzle,  over  which  even  a  scholarly  Otto- 
man must  pause  before  he  can  bo  sure  ho  has  found  its  frue  mean- 
ing. The  first  printing  press  in  Turkey  was  established  by  an 
Hungarian  who  Lad  assumed  the  uauio  of  Ibrahim,  aud  in  1728  I 


(1141)  appeared  tho  first  book  printed  in  that  country  ;  it  was  Van- 
kulL's  Turkish  translation  of  Jevheri's  Arabic  dictionary. 

Coming  now  to  the  lost-classical  period,  we  find  among  poets  Post- 
worthy  of  mention  Betigh,  Nevres,  Hishinet,  and  Sun  buli-zada  classic - 
Vehbi,  each  of  whom  wrote  in  a  style  peculiar  to  himself.    Three  poricl. 
poets  of  noto — Pi-rtev,  Ncshct,  and  ahcykh  Ghalib— flourished 


it-uamcd  is  the  fourth  great  poet  of  thr 
AthL  (Ueauty  and  Love),  as  his  great  poem  i: 


under  Selim  1 1 1.  The 
old  school,    llutn  u 

called,  is  nu  allegorical  romance  full  of  tenderness  and  imaginatiri 
power.  Ghalib'a  style  is^as  original  as  that-  of  Fuziili,  Kefi,  or 
Xedim.  Tho  most  distinguished  of  tho  prose  writers  of  this  period 
aro  perhaps  liashid,  the  imperial  historiographer,  'Asim,  who  trans- 
lated iuto  Turkish  two  great  lexicons,  the  Arabic  A'rfwiUand  tho 
Persian  liurlt.U-i  KMC,  and  Kaui,  tho  only  humorous  writer  .of 
merit  belonging  to  tho  old  school. 

When  we  reach  the  reigu 'of  Mahmiid  II.,  the  gTeat  transition  Transi- 
period  of  Ottoman  history,  during  which  the  civilization. of  the  tion 
West  began  to  strugglo  in  earnest  with  that  of  the  East,  we  find  period, 
tho  change  which  was  coming  over  all  things  Turkish  affecting 
literature  along  with  tho  rest,  and  prepariug  tho  way  for  the  ap- 
]>carance  of  the  new  school.    The  chief  poets  of  tho  transition  are 
Fazil  Bey,  Wdsif,  notable  for  his  not  altogether  unhappy  attempt 
to  write  verses  in  the  spoken  language  of  the  capital,  Trzet  Molla, 
Pertev  Pasha,  'Akif  Pasha,  anil  tho  poetesses  Vituct  aud  Leyla. 
Iu  the  works  of  all  of  these,  although  wo  occasionally  discern  a 
hint  of  the  new  style,  the  old  Persian  manner  is  still  supreme. 

Jloro  intimate  relations  with  western  Kurope  and  a  pretty  general  Modern 
study  of  the  French  language  aud  literature,  together  with  the  school 
steady  progress  of  the  reforming  tendency  fairly  started  under 
Mahimid  II.,  have  resulted  in  the  birth  of  the  new  or  modern 
school,  whose  objects  arc  truth  and  simplicity.  In  the  iiolitical 
writings  of  Reshul  and  "Akif  Pashas  we  have  the  first  clear  note  of 
change ;  but  the  man  to  whom  more  than  to  any  other  the  new 
departure  owes  its  success  is  Shindsi  Efendi,  who  employed  it  for 
liootry  as  well  as  for  prose.  The  European  style,  ou  its  introduc- 
tion, encountered  the  most  violent  opposition,  but  now  it  alono 
is  used  by  living  authors  of  repute.  If  any  of  these  docs  write  a 
pamphlet  in  the  old  manner,  it  is  merely  as  a  tour  tie  Jortt,  or  to 
prove  to  some  faithful  but  clamorous  jKirtiwin  of  the  Persian  stylo 
that  it  is  not,  as  ho  supposes,  lack  of  ability  which  causes  the 
modern  sutlior  to  adopt  the  simpler  aud  more  natural  fashion  tf 
the  West  The  whole  tone,  sentiment,  end  form  of  Ottoman  literr 
ture  havo  been  revolutionized  by  the  new  school :  varieties  of  ]<oetry 
hitherto  unknown  have  been  adopted  from  Europe  ,  an  altogether 

while  the  sciences 
ysteui  of  the  West. 

Ziyi 

Pashs,  Jevdet  Pasha,  the  statesman  ami  historian,  Ekrem  Bey,  the 
author  of  a  beautiful  series  of  miscellaneous  ]ioeins,  Hcmzemu,  1 1  amid 
Buy,  who  holds  the  first  place  among  Ottoman  draniatUts,  and 
Keuial  Bey,  the  leader  of  the  modern  school  aud  oue  or  the  most 
illustrious  men  of  letters  whom  his  country  has  produced.  He 
has  written  with  couspieuoun  success  in  almost  every  branch  of 
literature,— history,  romance,  ethics,  noe try,  and  the  drama. 
For  the  Turkish  language,  see  p  6ol  below. 

rhere  is  no  work  In  existence  which  gives  a  satisfactory  sccuoct  of  Ollon.au 
literature.  Vnn  Hammer  -  fu  res  tail's  CttthUkU  dw  0**ttiaii(A»  Dieitknutt 
(Pistil,  lt.38)  Is  Dot  always  trustworthy  ami  leaves  murh  to  bs  desired  In  many 
nsrs.  Other  works  on  the  poetry  srs  In  1/xsc  Ottmane,  by  8«rrs:i  <le  Ktisny 
(Paris,  ISM);  On  tkt  Ult-ory,  SyUm,  anil  VariHUt  of  Tvrklik  /  cv'ry,  by  Red- 
house  (LodJuu,  187S);  Ottoman  i'onu,  l.y  Gibb  (Loii-lon.  188?)  Of  transla- 
tions ws  ban  BSki's  firm,  by  Hammer  (Vienna.  1SIA);  ths  Tnirtit  oJKtliyi, 
by  Uaramer  (London,  1854) ;  kau  nsd  .\nriUiy«H  (a  poem  of  Faili,  a  ineUlocrr 
writer  of  tl»s  tints  of  Holernian  IX  Turkish  and  German,  by  Ramturi  (Petth); 
Im  Co»s»Uj  iU  Nabi  Hfmdl.  by  Psvet  de  ConHellle  (l"aris,  1847) :  Tht  UUUry 
>Jthi  Fort)  rain,  by  Gibb(l-oudon,  18M).  An  Ibterotliui  sud  vsiosble  sketch 
of  Ottoman  )>oetnr  Is  piver  \rr  Kemil  Bey  iu  a  series  of  artlrles  in  tlw  Turklih 
bUrary  Journal  lltjm»'  «-/  tbx-»-Ziri.  (E.  J.  W.  O  ) 


now  branch  of  literature 
aro  now  treated  and  acri 


the  drama,  lias  an  sen 
iusIv  studied  aitei  the 


TURKEY,  an  abbreviation  for  Turkey-Cock  or  Turkey- 
Hen  as  the  case  may  be,  a  well-known  large  domestic 
gallinaceous  bird.  How  it  came  by  this  name  bas  long 
been  a  matter  of  discussion,  for  it  is  certain  that  this  valu- 
able animal  was  introduced  to  Europe  from  the  New 
.World,  and  in  its  introduction  had  nothing  to  do  with 
Turkey  or  with  Turks,  even  in  the  old  and  extended  sense 
in  -which  that  term  was  applied  to  all  Mahometans.  But 
it  is  almost  as  unquestionable  that  tho  namo  was  origin- 
ally applied  to  the  bird  which  wo  know  as  the  Opihea 
J-'owl  (y.v.),  and' there  is  no  doubt  that  some  authors  in 
the  16th  and  17th  centuries  curiously  confounded  these 
two  Kjiecies.  As  both  birds  became  more  common  and 
better  known,  tho  distinction  was  gradually  perceived,  and 
tho  name  "Turkey*'  clave  to  that  from  tho  New  World— 
possibly  because  of.iti  repeated  call-note— to  be  syllabled 

23-24 


turl;  UtrL;  tnrl;  wnereby  it  may  be  almost  paid  to  have 
named  itself  (<■/.  Kotet  and  Qtitritt,  ser.  6,  iii.  pp.  23.  369). 
But  even  Linnaius  could  not  clear  hinwelf  of  the  con'usion, 
and  unhappily  misapplied  the  name  Mdeayrit,  undeniably 
belonging  to  the  Guinca-Fowl,  as  the  generic  term  for  what 
we  now  know  as  tho  Turkey,  adding  thereto  as  its  specific 
designation  the  word  gallopavo,  taken  from  tho  Gallopavar 
of  Gcaner,  who,  though  not  wholly  free  from  error,  was 
less  miataken  than  some  of  his  contemporaries  and  even 
successors.1 

1  The  French  Coq  anil  l'oult  d' I  tide  (whence  Vindon)  involve*  no 
contradiction,  looking  to  the  general  ides  of  what  India  then  was. 
One  of  the  earliest  German  names  for  the  bird,  KaUkuttitdt  HUn 
(wheuce  the  Scan3inavian  KoUJion),  must  have  arisen  through  some 
mistake  at  present  inexplicable ;  but  this  does  not  refer,  as  is  generally 
supposed,  to  Calcutta,  but  to  Calicut  on  the  Malabar  coast  (c/.  Hotet 
and  Queria,  ut.  0,  x.  p.  185). 
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Tho  Turkoy,  m  f»r  u  we  know,  wu  firtt  described  by  Oviedo  ill 
hit  Samario  dt  la  Natural  BiMoria  de  lot  Indias1  (cap.  xxxvi), 
■aid  to  have  been  published  in  1527.  Ho,  not  unnaturally,  includes 
both  Curasao**  and  Turkeys  in  one  category,  calling  both  '*  Pares  " 
(Pea/owls} ;  bat  be  carefully  distinguishes  between  them,  pointing 
out  among  other  things  that  tho  latter  make  s  wheel  (haetn  fa  rueda) 
of  their  tail,  though  this  was  not  so  grand  or  so  beautiful  as  that 
of  the  Spanish  .Pavo,"  and  he  gives  a  faithful  though  short 
description  of  the  Turkey,  The  chief  point  of  interest  in  his 
account  is  that  he  speaks  of  the  species  haying  been  already  taken 
from  New  Spaiu  (Mexico)  to  the  islands  and  to  Castilla  del  Oro 
<Derion),  where  it  bred  In  a  domcstio  state  among  tho  Christians. 
Much  labour  has  been  given  by  various  naturalists  to  ascertain  the 
date  of  its  introduction  to  Europe,  to  which  we  can  at  present  only 
make  an  approximate  attempt ,  but  after  all  that  has  been  written 
it  is  plain  that  evidence  concurs  to  show  that  the  bird  was  established 
in  Europe  by  1530 — a  very  short  time  to  have  elapsed  since  it 
became  Known  to  the  Spaniards,  which  could  hardly  have  beep 
before  1618,  when  Mexico  was  discovered.  Tho  possibility  that  it 
had  been  brought  to  England  by  Cabot  or  some  of  his  Accessor* 
earlier  in  the  century  is  not  to  be  overlooked,  and  reasons  will 
presently  bo  assigned  for  supposing  thst  oua  of  the  breeds  of 


English  Turkeys  may  have  had  a  northern  origin  ;*  but  the  often 
quoted  distich  first  given  in  Baker's  Chronicle  (p.  298),  asserting 
that  Turkeys  came  into  England  in  the  same  year — and  that  year 
by  reputation  1524 — as  carps,  pickerels,  and  o 
»e  know  that  both 


become  by  that  time  abundant,  and  indeed  by  157S  Ti 
witness  to  the  part  thoy  had  already  begun  to  play  in  " 
husbundlio  fare."     In  1555  both  sexes  were  chars  c  I 


other  commodities,  is 

whglly  untrustworthy,  for  we  know  that  both  these  fishes  lived  in 
the  country  long  before,  if  indeed  they  were  not  indigenous  to  it. 
The  earliest  documentary  evidence  of  its  existence  in  England  is  a 
"conatitution"  set  forth  by  Cranmer  in  1541,  which  Hearne  first 
printed  (Lelaud's  Collutatua,  ed.  2,  vi.  p.  38).  This  names  "Turkey- 
coekr  "  as  one  of  "  the  greater  fowles "  of  which  an  ecclesiastic 
waste  have  -out  one  in  a  disho,"  and  its  association  with  the 
Crane  and  Ssran  precludes  the  likelihood  of  any  confusion  with  the 
Guinsa-FowL  Moreover  the  comparatively  low  price  of  the  two 
Turkeys  and  four  Turkoy-chicks  served  at  a  feast  of  the  serjeants- 
at-law  in  1555  (Dogdale,  Origirut,  p.  135)  points  to  their  having 

Tusser  bears 
i  "Christmas 
octsristicaily 

figured  by  Helen  (Ouuata.  p.  249),  a.  was  the  cock  by  Geaner  in 
the  tame  year,  and  these  are  the  earliest  representations  of  the  bird 
known  to  exist. 

There  is  no  need  to  describe  here  a  'bird  so  familiar  and  in  these 
days  so  widely  distributed.  As  a  denizen  of  our  poultry  •  yards 
{see  Pori/rnv,  vol  xix.  p.  840)  there  are  at  least  two  distinct 
breeds,  though  crosses  between  them  are  much  commoner  than 

Cly-bred  oxamples  of  either.  That  kn6wn  aa  the  Norfolk 
i  is  the  taller  of  the  two,  and  is  said  to  be  the  more  hardy. 
Its  plumage  is  almost  entirely  black,  with  very  little  lustre,  but 
the  feathers  of  the  tail  and  some  of  those  of  the  back  have  a  brown- 
ish tip.  The  chicks  also  are  black,  with  occasionally  white  patches 
on  the  head.  The  other  breed,  called  the  Cambridgeshire,  is  much 
more  variegated  in  colour,  and  some  parts  of  the  plumage  have  a 
bright  metallic  gloss,  while  the  chicks  are  generally  mottled 
with  brownish  grey.  White,  pied,  and  bun*  Turkeys  are  also  often 
seen,  and  if  care  bo  taken  they  anj  commonly  found  to  "breed 
true."   Occasionally  Turkeys,  the  cooks  especially,  occur  with  a 


top-knot  of  feathers,  and  one  of  them  was  figured  by  Albin  in  1738. 
It  has  been  suggested  with  some  appearance  of  probability  that  the 
Norfolk  breed  may  be  descended  from  tho  northern  form,  lleUagris 
gallopavo  or  amtricana,  while  the  Cambridgeshire  breed  may  spring 
from  the  southern  form,  the  II.  mexicana  of  Gould  (Proc.  Zool. 
Society,  1656,  p.  81),  which  indeed  it  very  much  resembles, 


1  Purchaa  (Pilgrima,  tit.  p.  995)  in  1825  quoted  both  from  this 
and  from  the  same  author's  Hyeioria  General,  said  to  have  been  pub- 
liahed  a  few  years  later.  Ovtedo's  earlier  work  is  only  known  to  the 
present  writer  by  tbs  reprint  of  1852. 

»  The  bibliography  of  the  Turkey  Is  so  large  that  there  is  here  no 
room  to  name  the  various  works  thst  might  be  cited.  Recent  research 
his  failed  to  add  anything  of  importance  to  what  hss  been  said  on 
this  point  by  BoAon  (Oieeauz,  it  pp.  132-162),  Pennant  (Arctic 
Zooloyy,  pp.  291-300), — an  admirable  summary,  —  and  Broderip  (Zoo- 
logical  Recreations,  pp.  120-137)— not  that  all  their  statements  can 
bo  wholly  accepted.  Harrington's  essay  (MUcdlanitt,  pp.  127-151), 
to  prove  tbtt  the  bird  was  known  before  the  discovery  of  America 
and  was  transported  thither,  Is  an  ingenious  piece  of  special  pleading 
which  his  friend  Pennant  did  him  the  real  kindness  of  ignoring. 

•  In  107£  Jouwlin  (Sew  En-jlnhd'i  Raritiu,  p.  9)  speaks  of  the 
settlers  bringing  up  "  great  store  of  tho  wild  kind  "  of  Turkeys,  "  which 
remain  about  their  houses  as  tame  as  ours  In  England."  Tho  bird 
was  eridently  plentiful  down  to  the  very  seaboard  of  Massachusetts, 
and  it  is  not  likely  to  have  been  domesticated  by  the  Indian  tribes  there, 
as,  according  to  Heruamlci,  it  seems  to  have  been  by  the  Mexicans. 
It  was  probably  easy  to  take  alive,  and,  as  we  know, 
lag  the  voyage  to  England. 


ally  In  having  its  tail-covert*  and  qnills  tipped  with  white  or  liabt 
ochreous ,-poiaU  that  recent  North-Amencan  ornithologists  rely 
upon  as  distinctive  of  this  form  If  this  supposition  be  true,  there 
would  be  reason  to  behove  in  the  double  introduction  of  the  bW 
into  England  at  least,  as  already  hinted,  but  positive  information 
is  almost  wholly  wanting.'  The  northern  fcr\n  of  wild  Turk*" 
whose  habits  have  been  described  in  much  detail  by  all  the  chief 
writers  on  North-American  birds,  is  now  extinct  in  the  settled  ..arts 
of  Canada  and  the  eastern  States  of  the  Union,  where  it  was  ouco 
so  numerous  ;  and  in  Mexico  the  southern  form,  which  would  seem 
to  have  been  never  abundant  since  the  conquest,  has  been  for  wanv 
l*^  IVf-  JFurth,lr  to  ths  •oa"'.  borders  of  Gust,  mala  and 

British  Honduras,  there  exists  a  perfectly  distinct  species,  M.  oullatn 
whose  plumage  almost  vies  with  that  of  a  Peacock  in  splendour) 
while  the  bare  skin  which  covers  the  head  is  of  a  deep  blue  studded 
with  orange  caruncles  (/'roe.  Zool.  Society,  1801,  pL  xl.). 

The  genus  lleUagrit  is  considered  to  enter  into  the 
Family  Phatianidt*,  in  which  it  forma  a  Subfamily  Mtle- 
aQrinm,  peculiar  to  North  and  Central  America.  The  fossil 
remains  of  threo  species  have  been  described  by  Prof. 
Marsh — one  from  the  Miocene  of  Colorado,  and  two,  one 
much  taller  and  tho  other  smaller  than  the  existing  species, 
from  the  Post-Pliocene  of  New  Jersey.  ,  Both  the  last  had 
proportionally  long  and  slender  legs.  (ax 

TURKS.  The  use  of  the  name  "Turks"  has'  'never 
been  limited  in  a  clear  and  definite  way  from  the  time  of 
the  Byzantine  authors  to  the  present  day.  To  tho  former, 
as  also  to  the  Arabs,  it  has  a  collective  sense  like  Scythians 
or  Huns;4  at  the  present  day  we  are  wont  to  restrict  the 
name  to  the  Osmanli  Turks,  though  they  themselves  refuse 
to  be  called  Turks,  having,  as  they  hold,  ceased  to  be  such 
in  becoming  imbued  with  Arabo-Persian  culture.  On  the 
other  hand,  when  we  speak  of  Uigurs  and  Tatars,  we  mean 
tribes  who  style  themselves  Turks  and  really' are  such.  It 
is  only  by  the  aid  of  historical  and  linguistical  evidence  that 
we  can  determine  the  true  limits  of  the  Turkish  name. 

The  national  Turkish  traditions,  preserved  by  the  Origin. 
Persian  historians  Rashld  ed-Dln  and  Jowaini  from 
Uigurian  books  which  are  now  lost,  point  to  the  region 
watered  by  the  river  Selenga  and  its  affluents,  the  Orkhon 
and  the  Tugila,  as  the  primitive  seat  of  the  Turkish  people. 
Rashld  ed  Din  combines  this  tradition  with  that  of  the 
Mohammedan  descendants  of  Oghuz,  who,  in  accordance 
with  Moslem  traditions,  derive  the  whole  Turkish  stock 
from  Japhet,  the  son  of  Noah,  or  more  accurately  from 
Turk,  the  son  of  the  former  (Yafiz-oglan),  and  pretend 
that  ho  pitched  his  tonts  in  the  vicinity  of  Lake  Iseyk-kul 
(in  Semiiyetchensk).  But,  though  Turkish  tribes  did  Eihno 
wander  so  far  to  the  west,  and  even  farther,  in  remote  ^v^al 
antiquity,  it  seems  pretty  certain  that  the  Uigurian  tradi-*' " 
tion  hss  preserved  the  memory  of  tho  true  origin  of  the 
race,  that  Turks  and  Mongols  were  originally  different 
stems  of  a  single  people,  and  that  these  two  members  of  the 
UraX- Altaic  (q.v.)  family  were  more  closely  related  to  each 
other  than  to  any  Other  member  of  the  same  family  (Finno- 
Ugrians,  Samoyedes,  Tungus-Manchus).  Tho  evidence  for 
this  rests,  not  on  the  ethnological  system  of  Rashld  ed-Dln, 
though  it  affords  a  secondary  argument,  but  on  tho  in- 
dubitable affinity  of  the  Mongolian  and  Turkish  languages 
and  the  similarity  of  tho  ethnological  characters  of  the  two 
races.  Here,  of  course,  we  do  not  argue  from  the  Osmanlis, 
who  have  lost  all  their  original  race-characters  and  have 
become  "  Caucasians  "  of  the  best  type,  but  rather,  for  in- 
stance, from  the  Kirghiz,  who  are  considered  as  the  typical 
Turks  of  the  present  day,  and  are  described  by  Ujfalvy  as 
being  midway  between  the  Mongol  and  the  Caucasian. 
We  must  now  turn  our  attention  to  the  wanderings  of  the 
Turks  and  their  subsequent  fate,— a  rather  difficult  task, 


*  The  results  of  a  comparison  of  »hs  skull,  of  wild  and  domesticated 
Turkey,  are  pven  by  Dr  bhufeldt  In  Journ.  of  Comp.  Ucdxim 
Surgery,  July  1887. 

»  Constantino  I'orphyrogcniln*  calls  the  Magyars  Turk*,  even  ia 
to  tbs  truly  Turkish  Petchenegs. 
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owing  to  the  want  o{  accurate  information.  The  only 
truly  historical  records  are  to  be  found  in  the  Chinese 
chronicles  and  encyclopaedias,1  where,  however,  the  Turkish 
proper  names  appear  in  such  distorted  forms  as  to  be  un- 
recognizable ;  yet,  till'the  6th  century  of  our  era,  no  other 
accounts  are  available. 
?  It  is  generally  admitted  that  the  first.  Turkish  people 
»*•  mentioned  by  the  Chinese  are  the  Hiong-nu,  who,  wander- 
ing to  the  west,  occupied  the  country  south  of  the  Altai 
Mountains  and  expelled  (about  177  B.C.)  the  former 
occupants  of  those  regions,  the  Yue-chi,*  Kan-goi,  and  Usun 
(U-ssun), — tribes  of.  unknown  nationality,  but  possibly 
also  Turks.8  The  Hiong-nu  were  identified  by  Deguignes 
with  the  Huns,  this  denomination  being  used  in  a  political 
or  collective  sense,  and  including,  besides  the  Huns  proper, 
the  Ephthalites  or  White  Huns,  Avars,  Bulgars,  Magyars, 
Khazars,  and  Petchenegs,  who  are  styled  by  several  scholars 
Hunnic  or  Scythian  peoples, — a  term  of  no  scientific  value 
whatever,  as  the  main  body  of  these  peoples  consisted 
really  of  Mongol-Turks  or-Finno-Ugrians.  As,  however, 
separate  articles  have  been  devoted  to  most  of  these 
ethnical  names,  we  abstain  from  further  details,  as  also 
from  discussion  of  the  question  of  the  Turkish  origin  of 
the  Magyars  and  the  Khazars,  though'that  of  the  former 
seems  to  us  as  improbable  as  that  of-  the  latter  is  certain.4 
Be  this  as  it  may,  the  Hiong-nu  are,  so  to  speak,  proto- 
Turks,  and  the  history  of  the  Turks  proper  begins  with 
Tn-  the  Tu-kiu,  the  Chinese  equivalent  of  the  word  Turk. 
Originally  a  division  of  the  Hiong-nu,  almost  extirpated 
by  wars,  but  miraculously  saved  from  complete  destruction, 
the  Tu-kiu  settled  south  of  the  Kin-Shan  (Altai  1)  Moun- 
tains, and  were  miners  and  iron-smelters  in  the  service  of 
the  Juen-Juen*  ("les  Tartares  Geou-gen"  of  Deguignes). 
About  552  ad.,  however,  they  conquered  their  former 
masters  and  founded  a  mighty  empire  under  princes  who 
took  the  title  of  Ili  khan.  In  these  Tu-kiu  Deguignes  re- 
cognized the  Turks  who.entered  into  friendly  relations  with 
Byzantium,  and  to  whom  Justin  IL  sent  two  ambassadors, 

 Zemarchus  (568)  and  Valentinus  (57 5).    The  narratives 

of  these  ambassadors  are  preserved  in  the  fragments  of 
Menander  Protector ;  and  (comparing  the  variations  of  the 
corrupt  text  with  the  record  of  Tabarl)  from  him  we  learn 
that  at  the  first  date  the  reigning  prince  was  Sinjibulus 
(Arabic  Sinjibu).9  From  tho  Greek  and  the  Arabo-Persian 
it  seems  that  Sinjibu  put  an  end  to  the  empire  of 


*  Translated  tn  the  well-known  work*  of  Deguignes,  VUdelou,  Ac..- 
for  a  French  translation  by  «UnUL  Jnlien  of  the  sccounte  of  th«. 
Ficn-itien,  referring  to  the  Tu-kiu,  iee  Jour*.  A$itU^  1884,  p.  325  *q. 

*  Comp.  Pirsia,  toL  xriii.  pp.  692-*,  BOO,  603. 

*  lUdloff,  for  instance,  thinks  thet  the  name  U-tsun,  end  perhaps 
remnant*  of  the  people  denoted  by  It,  survive  in  the  present  TJlsuns, 
a  division  of  the  Greet  Horde  of  tbe  Kirghi*.     At  the  time  of 

'  the  Scythians  beyond  the 


.  the  Qreet'e  , 

we  find  in  that  region  certain  traces  of  the  Tnrkish  language 
;  of  places  end  persons  (ep.  vol.  xriii  p.  582,  note  4).  It 
in  that  long  before  the  age  of  the  Hiong-nu  Turkiih 

 1  to  the  borders  of  \he  Jaxartes,  and  even  along  the 

rjeru  coast  of  tbe  Caspian  to  the  rivers  Ural  and  Volga.  But  tbe 
ethnical  denominations  of  antiquity— Scythians,  Parthlani,  Masaagets>, 

i,  4c  do  not  oonvey  to  our  mind  clear  ethnical  distinctions,  so 

"the  true  nationality  of  these  peoples  has  been  much  debated. 

•  are  tbe  pre-8emitie  culture  of  Babylonia  and  the  supposed 
,  „jian  "  origin  of  the  Accads  facts  of  such  character  that  from 
i  -we  can  infer  the  presence  of  Turks  in  these  regions  in  remote 
antiquity. 

«  On  the  Petchenegs  »ea  below. 

•  From  their  Chinese  name  it  may  bo  inferred  that  th«  Juen-Juen 
were)  *  Mongolian  people,  in  which  case  the  Avars,  who  are  supposed 
to  hmve  been  a  division  of  them,  were  also  Mongols. 

•  Sec  Noldeke,  Ottehiehtt  der  Pcrser  und  Araber,  p.  168.  The  first 
part  at  this  name  is  without  doubt  the  Turkish  sfin/fl,  ringU,  which 
rxieanai  "lance,'*  a  Turkish  proper  name  of  the  same  kind  as  Kilij  = 
•'sword,"  which  in  Its  Persian  form,  Nixek,  was  afterwards  borne  by  a 
prince  of  Transoxiana,  ofton  mentioned  in  the  accounts  of  the  Arabic 


the  Ephthalites  or  Hait&ls  in  those  regions.  He  shared 
the  conquered  country  with  Khosrau  I.,  the  Oxus  becoming 
the  frontier  between  Iran  and  Turan.  The  memory  of  the 
empire  of  Sinjibu  and  of  its  political  strength  has  been 
preserved  by  the  Arabic  authors  Ibn  Khordadbeh  and 
Mas'udI,  who  inform  us  that  the  Turkish  tribe  of  the 
Karluks,  settled  in  the  provinces  of  Ferghana  and  Shash 
(Tashkend),  were  of  old  the  mightiest  of  all  tho  Turks,  and 
that  their  sovereign,  the  khak&n  of  khak&ns,  was  obeyed 
y  all  the  neighbouring  princes.  .  To  them  they  reckon  the 
mythical  Afraaiab  and  the  historical  Sh&wa/  It  is.un* 
certain  at  what  epoch  the  empire  of  the  Karluks  came  to 
an  end;  but  the  Chinese  assert  that  about  650  they  reduced 
the  inhabitants  of  the  Ili  and  Jaxartes  territory,  though 
they  were  unable  to  protect  them  afterwards  against  the 
inroads  of  the  Arabs  under  Kotaiba  b.  Moslim  (706-714). 
The  latter  defeated  the  armies  sent  to  their  aid  under 
Kurbogha  Noyon,  a  sister's  son  of  the  Chinese  emperor.' 
It  is  also  doubtful  if  the  so-called  Afrasiab  kings  or  Ilek- 
khans,  who  reigned  in  the  10th  century  at  K&sbgar  and 
BaUs&ghun  and  conquered.  (999)  tho  dominions  of  the 
Samanids  in  Transoxiana,  belonged  to  the  Karluks,  as  is 
supposed  by  Grigorieff  and  Lerch.  or  to  the  Uigurs,  a*, 
others  think. 

The  name  Uigurs  is  very  common  during  the  Mongolian  The 
period,  and  Bashld  ed-Din  and  others  use  it  (by  an  ana-  Uignn* 
chronism)  in  speaking  of  remote  antiquity,  though  it  is 
wholly  unknown  to  the  Arabic  geographers,  and,  as  Vambcry 
has  shown,  to  tbe  Uigurs  themselves, — nay,  even  impossible 
in  the  old  Turkish  language,  in  which  the  form  would  be 
Utkur.    The  •  name  Ugur,  Ogur,  or  Ogor  of  Byzantine 
authors  is  really  different ;  but  Grigorieff  has  recognized 
the  name  in  the  corrupt  Arabic  form  of  Tagazgaz,  which 
must  be  read  Toguz- Ugur,' the  "Nine  Ugurs,"  to  dis- 
tinguish them  from  another  division  of  the  same  tribe, 
the  On-Ugur  or  "  Ten  Ugurs."   In  the  time  of  Ibn  Khor- 
dadbeh and  MasSidi  these  Turks  had  gained  the  supremacy 
amongst  their  brethren,  and  had  their  residence  at  Kushan, 
which  has  been  identified  with  the  Kiao-chang  of  the 
Chinese.    According  to  their  accounts,  the  Kiao-chang 
form  the  southern  division  of  the  Hui-khe  (Hoei-ko  oi 
Deguignes),  and  were  settled  before  the  Christian  era  south 
and  east  of  the  Tian-Shan  up  to  the  Pamir  plateau  and 
the  Kuen-Lun.    Tho  Arabic  authors  make  them  adherents 
of  Manichaeism ;  but,  as  the  original  Turkish  Shamanism 
has  developed  into  a  dualistic  system,  this  statement  may 
rest  on  a  partial  misapprehension.    It  seems,  however, 
certain  that  Buddhism  reached  these  Turks  on  its  way 
towards  China,  for  we  know  that  this  religion  spread  in 
the  2d  century  B.C.  throughout  the  adjacent  kingdom  of 
Bactria,  and  was  still  flourishing  when  Hwen-Tsang  visited 
(7th  century)  those  regions.   Thus  we  can  understand  why 
the  old  Ural-Altaic  religion  bears  a  Sanskrit  name.  The 
northern  division  of  the  Hui-khe,  which  remained  unknown 
to  the  Arabs,  wandered  from  the  Scicnga  region  to  the 
sources  of  the  Yenisei,  vanquished  the  Tu-kiu  (745),  and 
founded  an  empire  from  the  Selenga  to  Lako  Balkash, 
till  they  were  overthrown  (841)  by  the  Ha.-kas  (identified 
with  the  Kirghiz).    These  northern  Uigurs  are  called  by 
the  Chinese  Kao-che,  Chi  le,  Di  li,  and  Tc-le.    The  history 
of  the  southern  branch  is  unknown,  for  the  chronological 
data  of  Rashld  ed-Dln  and  Aba-'l-Ghazi  aro  contradictory 
and  useless,  though  their  statements  that  the  prince  bore 
the  title  of  Idi-kut  and  submitted  to  tho  Mongols  have 
full  historical  weight.    That  the  Uigurs  rose  during  the 
 .  

T  Cp.  Mas'udi,  ed.  Paris,  L  288;  Noldeke,  «<  tup.,  p.  269,  n.  1. 

•  Hie  title  Noyon,  if  the  present  writer's  conjecture  on  the  text  of 
Tabarf,  ii.  1195,  is  right,  proves  that  Kurbogha  was  a  Mongolian  prince. 

•  Before  this  Keinaud  had  conjectured  that  the  Tagaigax  were  the 
,  the  Uiror*.  but  failed  to  correct  the  Arabic  corruption. 
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Mongolian  epoch  to  a  certain  supremacy  by  higher  culture 
is  attested  by  Rashld  cd-Dln  and  Jowaini,  who  often  men- 
tion Uigurian  books. 
The  The  Petehenegs  (Or.  ITaT^ivoxoc,  ITorf tvacciTat ;  Mag- 

P«tch-  yar  BetenyV',  Lat.  ButtnC)  were  of  old,  as  Constantino 
encg».  Porphyrogenitus  tells  ua,  settled  about  the  lower  Ural  and 
Volga,  but  were  driven  thence  (894-899)  by  the  Qhuzz 
(Ouzoi).  A  part  of  them  returned  afterwards  to  their 
ancient  abode,  but  the  great  majority  wandered  westward 
and  settled  on  both  sides  of-  the  Dnieper,  driving  the 
Hungarians  before  them  to  the  Carpathians.  Here  they 
annoyed  the  neighbouring  peoples  by  their  raids,  and  en- 
gaged readily  in  tho  Russian  expeditions  against  the  Oreek 
empire,  till  the  policy  of  tho  Byzantine  court  incorporated 
large  numbers  of  them  with  its  own  armies,  sometimes 
with  fatal  result,  as  was  experienced  by  Romanus  Diogenes, 
when  these  auxiliaries  passed  to  the  camp  of  his  antagonist 
Alp  Arslan.  At  tho  period  of  the  first  crusade  the  Christian 
armies  met  with  them  on  their  march  through  Servia  and 
Bulgaria ;  but  the  Petehenegs  are  not  mentioned  after  the 
13th  century.  The  learning  of  Orientalists  has  discovered 
faint  traces  of  the  language  once  spoken  by  them  in  the 
Turkish  dialect  of  tho  Bosnians.1 
Tho  Comans  or  Cumani  (Rues.  PdowUt,  Magyar  Paloc*  and 

Comans.  Ku%)  js  a  term  chiefly  used  by  Europeans  for  tho  Turkish 
tribes  that  occupied  Moldavia  and  the  adjacent  regions  of 
south  Russia.  Tho  origin  of  the  name  is  uncertain ;  but 
it  seems  to  be  Turkish,  though  it  rarely  occurs  in  Oriental 
records.  The  most  probable  conjecture  regarding  the 
people  denoted  by  it  is  that  they  were  a  mixturo  of  Qhuzz 
and  Petehenegs.  Oriental  authors  know  much  more  of 
their  neighbours  to  the  east,  the  Kipchaks,  a  very  common 
name  of  Turkish  clans  down  to  the  present  day.  Some- 
times both  names  are  combined  :  Rubruquis  speaks  of  the 
Coman  Kipchaks.  Anna  Comnena  informs  us  that  the 
Comans  spoke  the  same  dialect  as  the  Petehenegs,  a  dialect 
well  known  to  European  scholars  from  the  so-called  Codex 
Cumanicus.1  On  the  arrival  of  the  Mongols  in  these 
regions,  the  Kipchaks  suffered  great  hardships,  and  large 
numbers  of  them  were  sold  as  slaves  throughout  the 
Mohammedan  world.  From  them  sprang  tho  Bahrite 
Mameluke  sultans  of  Egypt  (1250-1380).  The  Comans 
sought  refuge  amongst  the  Hungarians  and  became  Chris- 
tians; but  their  arrival,  causing  internal  dissensions  in 
Hungary,  greatly  favoured  the  advance  of  the  Mongolian 
arms.  The  remnants  of  the  Comans,  Kipchaks,  and  other 
Turkish  tribes  continued  to  dwell  in  southern  Russia  under 
Mongolian  rule  (see  Mongols),  whilst  others  became  merged 
with  the  Hungarians. 
The  The  Ohuzz  dwelt  originally  in  the  far  East  amongst  the 

Ghuzz.  Toguz-Ugur,  but  migrated  in  the  reign  of  tho  caliph  Al- 
Mahdl  (775-785)  to  Transoxiana,  where  they  adhered  to 
the  cause  of  the  famous  Al-Mokanna*,  not  from  religious 
predilection,  but  to  satisfy  their  love  of  war  and  plunder. 
In  the  same  manner  they  afterwards  .served  every  warlike 
prince  in  their  neighbourhood,  and  entered  like  other 
Turks  into  the  service  of  the  caliphs.  Tho  main  body  of 
the  life-guard  of  the  'Abb&sids  consisted  of  Turks,  and 
some  individuals  rose  very  soon  to  high  commands.  En- 
trusted with  the  administration  of  distant  provinces,  they 
founded  independent  princely  houses,  such  as  those  of  the 
Tulunids  and  Ikhshids  in  Egytt  (vol.  vii.  p.  750)  and  the 
Ghaznavids  (see  Ghjlzni).  In  tho  meantime  fresh  bands 
of  the  Qhuzz  poured  from  the  cast  and  the  north  into 
Turkestan,  the  region  becoming  overstocked  with  a  nomadic 
population.  Some  of  them  sought  and  found  an  outlet  to 
the  west  by  occupying  the  territory  of  the  Petehenegs  and 
joining  the  Turkish  population  of  southern  Russia ;  but 

1  Comp.  Blau,  &.*nUch-  THrkivhc  Sprackdenkmdltr  (Leipalc,  1868), 
p.  815.  »  Edited  by  Gezi  Kuud,  Buda-Pesth,  1680-83. 


the  great  majority,  seeing  the  ruined  state  of  tho  empire 
of  the  caliphs,  crossed  the  Oxus  and  overran  the  northern 
and  eastern  provinces  of  Persia.  How  these  loose  desul- 
tory bands  were  guided  to  subsequent  victories,  and 
moulded  with  the  peoples  amongst  whom  they  settled  into 
regular  political  bodies,  has  been  already  narrated  under 
Seljuks  (f. v.). 

Meanwhile  they  underwent  a  great  change  in  their  out-  Turk- 
ward  appearance,  habits,  Ac,  as  Rashld  ed-Dln  relates,  '"ass- 
owing  to  the  influence  of  the  air  and  the  water,  and,  we 
may  add,  to  frequent  intermarriage  with  the  inhabitants 
of  tho  countries  invaded  by  them.  After  some  generations 
tho  change  was  great  enough  to  strike  their  Iranian  neigh- 
bours, who  called  them  Turkmans  (Turcomans),3  a  term 
implying  resemblance  to  Turks.  It  is  therefore  quite 
natural  that  the  modern  Osmanlis  should  have  become 
Caucasians;  for,  if  Rashld  ed-Din  in  the  13th  century 
noticed  the  difference  between  a  Turkman  and  a  genuine 
Turk,  tho  six  centuries  which  have  elapsed  since  amply 
suffice  to  have  obliterated  all  original  Ural-Altaic  charac- 
teristics. The  old  name  Qhuzz,  originally,  as  it  seems, 
the  Turkish  Oghuz  (an  epouyinous  hero  of  whom  Turkish 
chronicles  tell  many  fables)  was  wholly  superseded  by  the 
new  name  Turkman  and  by  other  political  names. 

During  the  Sejjukian  period  there  arose  in  Transoxiana  Empire 
the  empire  of  the  Kharizm  shahs,  founded  by  Mohammed  of  Khir 
b.  Anushtegln,  upon  whom  the  government  of  Kharizm  lim 
(Khiva), — which  down  to  995  had  belonged  to  princes  of 
Iranian  descent — was  conferred  (1097)  by  the  Seljuk 
prince  Barkiy&roV.  His  son  Atsiz  became  independent 
(1138),  but  his  empire  seemed  destined  to  early  ruin  by 
the  arrival  of  the  Kara-Chitai,  who  defeated  the  Seljuk 
prince  Sinjar  (1141)  and  became  for  a  time  supreme 
masters  of  Turkestan.  Nevertheless  tho  Kharizmian 
dynasty  held  its  place  as  a  tributary  sovereignty,  and 
developed  great  power  under  the  princes  Takash  and 
Mohammed  his  son.  The  former  defeated  and  killed 
(1194)  the  last  Seljuk  prince  of  'Irak,  and  the  latter  ex- 
tended his  dominion  from  the  Caspian  to  the  Indus  and 
from  tho  Jaxartes  to  the  coast  of  'Oman.  His  cunning 
antagonist,  the  'Abbasid  caliph  An-N&sir,  invoked  the  aid 
of  Jenghiz  Khan,  who  scarcely  required  this  invitation  to 
attack  Mohammed.  The  sack  of  Bokhara  was  followed 
in  the  same  year  (1220)  by  that  of  the  other  principal 
cities  of  Transoxiana  and  by  the  persecution  of  the  un- 
happy prince,  who  died  in  a  forgotten  island  of  the  Cas- 
pian. His  son  Jel&l-ed-Din  was.  driven  towards  India,  but 
by  a  change  of  fortune  ascended  once  more  tho  throne  of 
his  fathers,  till  the  new  Mongol  khan,  Ogdai,  sent  fresh 
armies  against  him  and  forced  him  to  seek  refuge  in  the 
Kurdish  Mountains,  where  ho  was  murdered  (1231).  The 
fate  of  the  Turks  of  Transoxiana  was  shared  by  their 
brethren  in  Asia  and  Europe,  and  new  Mongol-Turkish 
empires  arose,  of  which  an  outline  has  been  given  under 
Mongols.  As  the  Mongol  rule  grew  weaker,  there  arose 
in  Persia  and  on  the  frontiers  of  Asia  Minor  the  Turkman 
dynasties  of  the  Ak  Koyun-lu,  the  Kara  Koyun-lu,  tho 
Zu'l-kadria,  and  the  Ramazan  Oglu,  whose  history  is  closely 
connected  either  with  that  of  the  rise  of  the  Ottoman 
power  (see  below)  or  with  the  history  of  Persia  (see  vol 
xviii.  p.  632  *q.). 

At  tho  present  d»y  tho  Turkish  people  occupy  a  very  extensive  Modem 
area,  the  centre  of  which  lies  in  Khiva,  Bokhara,  and  Khokaiid,  tribe*, 
and  which  stretches  from  the  lower  Lena  in  Siberia  to  tho  Danube 
and  from  the  Crimea  to  Kerman  and  India.    Politically  they  be- 

*  The  terra  "  Turkman"  occur*  in  Arabic  chronicles  of  the  Scgokian 
period,  and  even  In  Mokaddasi,  p.  274.  Rashld  ed-Dln  therefore 
exaggerate*  iu  stating  that  it  only  came  into  use  in  his  lifetime.  But 
Vambcrya  statement  that  it  was  applied  of  old  to  the  descendants  or 
Oghui  is  contradicted  by  the  geuutne  Persian  text  of  Rashld  cd  Din 
and  the  unanimous  testimony  of  history.  His  objections  against  the 
popular  etymology  mentioned  above  are,  however,  not  quite  unfoundeJ. 
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kag  to  Russia,  Turkey,  Persia,  China^  and  Afghanistan.    In  religion 
th*  rreat  majority  are  Mohammedans  ;  a  few  tribe*  in  Russia  are 
taptued  Christians  ;  and  soma  others  adhere  to  tbe  original  Sha- 
manism, which  has  also  influenced  the  religious  conceptions  of  the 
Christian  and  Mohammedan  Turks.  The  principal  Turkish  people* 
ire  the  following.    (I.)  By  a  popular  distinction  the  Turks  of 
;i"5.  Siberia  and  Russia,  with  some  colonies  in  Turkey,  are  styled  Tatars 
(tee  Tartars),  though  the  Yakuts  of  northern  Siberia  are  not  usu- 
ally included  in  this  term.    The  Yakuts,  who  are  perhapa  a  mixture 
of  Turkish  and  Tungus  tribes,  deviating  from  the  ordinary  course 
of  Turkish  wanderings,  are  aettled  about  the  lower  Lena,  and  number 
probably  200,000  (Rittig,  80,000 ;  Lansdell,  210,000)."    They  are 
sjlii  nominally  Christiana.    (II.)  On  the  Kirghii  (Kara-Kirghix  and 
Kaxaks)and  Kara-Kalpaks  see  Kirohiz;  but  note  that  the  Kip- 
chiks,  named  there  aa  a  separate  tribe,  really  form  a  subdivision  of 
tie  Kazak-Kirghix,  and  are  perhaps  akin  to  the  Kitai-Kipchaka, 
xp.  who  are  reckoned  to  the  Uxbegs.    (III.)  Uxbeg  is  a  political,  not 
an  ethnological  denomination,  originating  from  Uxbeg  Khin  of  the 
Golden  Horde  (181 2-1 3 10)*  It  waa  used  to  distinguish  the  followers 
of  Shaibini  Khan  (loth  century)  from  his  antagonists,  and  became 
finally  the  name  of  the  ruling  Turks  in  the  khanates  aa  opposed  to 
the  Saris,  Tajiks,  and  such  Turks  aa  entered  those  regions  at  a 
Uter  date  and  are  known  to  be  Kirghii,  Kara-Kalpaka,  or  Taranjis. 
The  Uzbegs  are  therefore  a  mixed  race  of  different  Turkish  tribes. 
According  to  Koetenko,'  they  number  201,972  in  the  Russian  pro- 
vinces of  Sir-Daria,  Ferghana,  Zerafshan,  and  Amu-Daria,  and- 
Vimbery  conjecturea  that  there  are  1,000,000  more  in  Bokhara, 
700,000  in  Khiva,  and  200,000  under  Afghan  supremacy,  giving  a 
total  number  of  about  2,000,000.  They  are  agriculturists  or  inhabit 
<n  the  cities;  a  few  are  semi-nomads.    (IV.)  The  eastern  Turks  on  the 
u.    southern  slopes  of  the  Tian-Shan  Mountains  at  Ka-ihgar,  Ust- 
turfan,  Ak-au,  Sairam,  Kutcha,  Yarkand,  Khotan,  Ac,  are  the  rem- 
nants of  the  ancient  Uigurs ;  and  of  th*  same  origin  are  the  Taranjis 
(=  agriculturists),  settled  in  the  Di  valley  ana  elsewhere.  The 
number  of  the  latter  is  given  as  about  60,000  ;  that  of  the  former 
may  be  estimated  from  the  statements  of  Forsyth*  and  Kuropatkin  4 
at  about  1,000,000  for  the  whole  district,  the  groat  majority  being 
Turks  and  the  rest  Mohammedan  Chinese  (Sungans).    (V.)  The 
u     Turcomans  (properly  Turkmans)  inhabit  the  steppe  east  of  the  Cas- 
pian and  south  of  the  Oxus  from  Astra  bad  to  the  Paropamisua. 
The  term  is  sometimes  taken  to  include  their  brethren  in  Persia 
and  Asia  Minor,  who  will  be  treated  separately.    The  following  are 
tho  principal  tribes: — (1)  the Tchaudora and  Imrailis,  in  the  north- 
western part  of  tho  Ust-Urt  to  the  Gulf  of  Karaboghax ;  (2)  the 
Yomuts,  extending  from  Khiva  across  the  Ust-Urt  to  the  Caspian, 

Persian  ter- 
Tekkea,  the 
into  the  Akhal 

Tekkeai  and  the  Merr  Tekkea^  so  named  after  the  centres  where 
their  greatest  numbers  are  found  ;  (5)  the  Sakars,  on  the  left  bank 
of  th*  Oxus,*  to  tho  east  of  Tchariu^  considered  by  Yambery  aa  a. 
division  of  the  Tekkes ;  (0)  the  Banks,  at  Penjdea  aud  Yul-utan 
on  the  north-western  slopes  of  tbe  Paropamisua ;  (7)  the  Salon, 
one  of  tbe  oldeat  Turkman  tribe*,  who  suffered  greatly  from  the 
Tekkea,  till  they  finally  migrated  (1867)  to  Zurabad  in  Persia,  and 
left  their  former  districts  to  the  Tekkea  and  Sariks;  (8)  the  Ersaris, 
on  the  Oxua  about  Khoja  Salih ;  and  (9)  the  Ali-elia,  about  AndkhuL 
Their  total  number,  inclusive  of  some  Turkmans  who  do  not  belong 
to  any  of  these  tribes,  and  are  scattered  throughout  the  provinces 
of  Syr-Derio,  Amu-Daria,  Zerafshan,  and  Astrakhan  (about  16,000), 
is  estimated  by  Yambery  at  about  1,000,000,  and  by  Grodekoff  at 
1,170,000.    The  Turkmans  are,  with  few  exceptions,  nomads,  and 
were  formerly  the  terror  of  their  neighbours,  who  feared  them  as 
the  "  man -stealing  Turks"  ;  but  since  Merv  has  been  annexed  to 
Russia  (1884}  thevhavo  been  compelled  to  abaudon  their  predatory 
habits.'    (VI.)  The  Turkish  nomads  scattered  throughout  Persia 
are  portly  the  descendants  of  tho  Ghuzx  tribes  that  invaded  the 
country  at  the  Seljukian  period  ;  others  have  migrated  thither  in 
the  following  centuries.    They  are  known  by  the  name  of  Hat  or 
-  Iliy&t  (meaning  tribes  or  peoples)  and  consist  of  several  tribes, 
having  each  its  own  chieftain,  the  Ilkh&ni,  appointed  by  the  shah. 
An  accurate  list  of  tho  namea  of  these  tribes  does  not  exist ;  but 
the  moat  powerful  and  most  numerous  are  the  following.    (1)  The 
Kajars,  -who  dwelt  in  Transcaucasia  down  to  the  time  of  Abbas  tho 
Great,  by  whom  one  division  of  them  was  compelled  to  settle  at 
the  south-east  corner  of  the  Caspian  near  Astrabda.  To  this  division 
belongs  tho  present  dynasty  of  Persia.  (2)  Tho  Afshars  or  Anshars, 
a  very  numerous  tribe,  in  the  province  of  Adarbaijin  (Axerbyan). 
A  division  is  also  settled  in  tho  mountainous  regions  of  the  Anti- 
tanrn*  :  its  members  are  nominally  subjects  of  tho  Ottoman  empire 
but  really  independent    (3)  The  Shekakis  and  8hah-sewcn.  The 

I  Cp.  S.  Petti,  "Ncoorro  «b«r  die  Jakuten,"  la  Pettm.  ittttk.,  1887,  vol. 
xxxlll.  p.  102  *q.  *  T*rluta*tkil  Krai,  Si  Petersburg,  I860,  p.  MS. 

S  Report  of  a  JfbvioM  *>  YarVam.il. 

*  KathgnriA,  tnu.Utecl  by  W.  E.  Oowin,  Calcutta,  1882. 

•  Cp.  it.  PetruatTltch,  TktTurtomt™,  translate!  by  R.  MkhcU  ;  ODonovan, 
r»4  Uerv  Oatt*.  London,  1883  ;  and  the  journals  of  travellers  lu  tucse  r*«ku», 
Tambdrr.  Bcnuyler,  Lcwar,  *c 


lomuta,  extending  Irom  Muva  across  tno  ust-urt  to  i 
\nd  along  the  sea-board  to  Persia  ;  (3)  the  Goklen,  on 
ritory,  between  the  upper  Gbrgen  and  Atrek  ;  (4)  the 
BOrt  numerous  tribe  at  the  present  day,  divided  int 


latter  is  not  a  tribal,  but  a  political  name,  meaning  those  who  love 
the  shah,  ».«.,  partisans  of  the  Safari  dynasty  (1459-1738)  and  the 
Shi'ite  faith.  (4)  The  Kara  Koyun-lu,  near  the  town  of  Khoi,  the 
remnants  of  the  once  powerful  tribe  named  above.  Besides  these, 
many  other  names  aro  recorded  of  tribes  wandering  in  the  Trans- 
Caucasian  regions  and  in  the  provinces  of  Adarbaijan  and  Maxen- 
dorau,  but  many  of  them  are  very  uncertain.  All  these  Turks  are  Turku  of 
comprehended  under  the  general  denomination  of  Adarbaijani  southern 
Turks  :  they  are  nomads  or  semi-nomads  and  speak  a  peculiar  Pcr*:x 
Turkish  dialect,  tho  Turk  Axeri  or  Adarbaiiani  Turkish.  Soma 
specimens  of  it  have  been  published  by  Chodzko,  Berge,  Melgunoff, 
and  Barbier  de  Meynard  In  the  southern  provinces  of  Persia  are 
settled  the  (6)  Kashkais,  (6)  Abul-wcrdis,  (7)  Kara-Gozlua,  (8) 
Bahar-lu,  and  (9)  Inan-lu.  To  the  first  named  are  reckoned  by  some 
the  Khalachee,'  an  old  Turkish  tribe  which  was  already  settled  near 
Herat  before  the  Seljukian  period  and  has  given  rise  to  some  Indian 
dynasties.  Yambery  thinks  that  the  total  number  of  Iranian 
Turka  may  amount  to  about  two  milliona,  or,  if  wo  add  the  Caucasian 
Turks  under  Russian  supremacy,  three  millions.7     (VII).  The 

hendod  all  the  Turkish  sub- 


these  we  may  also  reckon  the  Ottomans  proper,  though  they  did  not 
enter  the  country  till  after  the  downfall  of  the  Kharizmian  empire. 
The  Mongolian  invasion  drove  the  obscure  ancestors  of  this  the 
most  illustrious  Turkish  dynasty  to  Asia  Minor,  whence  they 
gradually  spread  to  the  province  of  KhodawendikySr  (Bithynia). 

(2)  Tatars  scattered  amongst  tho  rest  of  the  population,  but  forming 
a  large  colony  in  the  Dobrudja.  In  part  they  occupied  their  present 
settlements  before  the  conquest  of  Constantinople  ;  but  others  have 
immigrated  into  Asia  Minor  during  the  last  two  centuries  from  the 
Crimea  and  Caucasus,  since  the  Russian  conquest*  of  those  regions. 
They  have  fared  very  badly  under  Turkish  rule,  aa  is  attested  by 
Captain  "Wilson.  That  tribe*  of  Turkish  origin  were  aettled  in 
Europe  long  before  the  rise  of  the  Ottoman  power  is  known  from 
the  Byzantine  authors,  who  mention  a  colony  of  them  (about  30,000) 
aa  early  as  the  10th  century  in  the  Yardar  valley  in  Macedonia.' 

(3)  The  so-called  Kixil-bashis  or  "Rod  Ueada,"  a  nickname  of  the 
Shi'itic  Turkish  immigrants  from  Persia,  who  are  found  chiefly  in 
tho  plains  from  Kara-niasar  along  Tokat  and  Amoaia  to  Angora. 
During  the  wars  with  Persia  the  Turkish  sultans  forced  them  to 
settle  here.  They  are  agriculturists  and  highly  praised  by  several 
travellers  for  their  honesty  and  laborious  habita.  (4)  Turkmeuian 
tribes— Yuruks  and  Gbtchebes  (words  meaning  "nomads"  and 

the 


ve  quality),— who  occupy 
o  the  plains  in  winter,  though 
ia  near  Tarsus  and  Adana, 


somo  are  settled  in  the  plains  of  Cilicia  near  Tarsus  and  Adana,  the 
rest  being  semi-nomads.  Rectus  estimates  the  total  number  of 
Turka  in  Europe  at  1,600,000  and  85,000  Tatars.  For  Asia  Minor 
statistics  are  wanting  ;  but  P.  do  Tchihatchef,  the  chief  authority 
for  matters  relating  to  this  peninsula,  thinks  that  6,000,000  is  a  fair 
estimate  for  the  total  population,  including  Greeks,  Armenians, 
Kurds,  Ac,  but  excluding  the  islands.  It  appears  therefore  necea- 
aary  to  reduce  the  already  moderate  number  of  0  am  an  lis  given  by 
Yambery  (10,000,000)  to  about  6,000,000. 

Lanouaoe. 

The  Turkish,  or,  as  some  prefer  to  say,  the  Turco-Tatar  language.  Dialecti- 
is  a  member  of  the  Ural- Altaic  family  (see  Ural-Altaic)  and  col  varie- 
comprehenda  many  dialects,  which  differ  considerably  in  their  ties, 
vocabulary  and  in  a  loss  degree  also  in  their  grammar.    Tho  study 
of  these  dialects  has  made  great  advances  during  the  19th  cen- 
tury. Abel  Remusat  in.  1820  knew  only  of  four,  vix.,  the  Uigurian, 
Jagatai,  Tatar,  and  OamanlL    Beresine  in  1848  distinguished  nine- 
teen, grouped  round  three  types,  viz.,  (1)  Jagatai  dialect*  (Uigur, 
Co  man,  Jagatai,  Uxbegian,  Turkmani,  Kaxatii  literary  language);  (2) 


Tatar  dialects  (Kirghixian,  Bashkiri,  Nogei,  Kunii,  Karatchai,  1 
Kalpaki,  Meahtcheryaki,  and  Siberian) ;  (3)  Turki  dialecta  (Derbeudi, 
AdarbaijAni,Krimmi,  Anadoli.and  Rumili).  Bohtlingk  (1851) added 
4he  Yakuti,  and  Shaw  (1877)  the  Eaatern  Turki.  Radloff  (1882) 
subdivided  the  one  Siberian  dialect  of  Beresine  into  more  than  a 


doxen  different  dialecta.  On  phonetic  principles  the  last-named 
propose*  the  following  classification,  which  seems,  however,  not 
quite  satisfactory:  (1)  Oriental  dialecta  (Altai.  Baraba,  Lebed,  Tuba, 
Abakan,  Kuarik,  Soyon,  Karagaas  dialects,  and  Uigur) ;  (2)  Occi- 
dental (Kirghixi,  Irtish,  Bashkir,  and  Volga  dialects,  with  numerous 
subdivisions) ;  (5)  Central-Asiatic  (Taranji,  Jagatai,  Ac) ;  and  (4) 
southern  (Turkmani,  Adarbaijani,  Caucasian,  Anadoli,  Kriniini,  and 
Osmenli).  It  would  bo  premature  to  criticise  this  system  till  the 
suthor  publishes  tho  second  part  of  his  grammar,  which  will  treat 
of  tho  real  etymological  phenomena  of  the  north  Turkish  dialects. 

•  Cp.  the  Tabak&l  i-Sttiri,  by  Major  Raverty,  p.  MS  tq.,  where  Urn  name  is 
Incorrectly  written  KhalJ. 

7  Cp.  Lady  Shell,  GUmpta  «/  lift  and  ilannm  in  Ptrsia  (London,  1SJ«X  *n4 
various  articles  by  Von  rfcldUti  Id  the  R*Mi*U  Rttvi,  Ac. 

••F.I 


»  Cp.  UMn,  Etbnograpble 
B<fi  4  (1801),  p.  S3. 
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On  the  phoaetical  characteristics  of  eich  of  these  dialecta  ample 
tnformstlon  is  given  in  hi*  Phanetik  der  nOrdlicJun  Turk.  Sprach**. 

The**  prcf-t  dialectical  varieties  are  easily  accounted  for  by  tho 
want  of  a  common  Turkish  literary  language  understood  every- 
« hers.  Hh  most  developed  and  refined  Turkish  tongue,  that  of 
the  Oi  man  lis,  which  ia  very  rich  is  literary  monuments,  hu 
admitted  too  many  Arabic  and  Persian  worda,  grammatical  forma, 
and  even  whole  sentences,  and  haa  been  too  much  •  polled  by  the 
precept*  of  Peraian  rhetoric,  to  produce  a  popular  literature.  With 
the  exception  of  aome  Ulea  and  novels,  tbu  literature  haa  remained 


_  exception 

i  exotic  production,  unintelligible  even  to  the  people  who  are  bud- 
poecd  to  apeak  the  aame  language  (»ee  Tcekxt,  p.  85fl  above).  The 
Jagatai  and  Urbegian  dialecta  would  hare  anawered  the  porpr.ee 
better,  and  preaent  the  beat  typ*  of  a  (hypothetical)  general 
Turkish  language,  of  which  the  moat  prominent  feature*  may 
be  her*  given. 

The  Arabic  alphabet  la  In  general  nae,  though  aome  tribe*  in 
Busais  make  use  of  Russian  ana  other*  in  Asia  Minor  of  Armenian 
and  Greet  character*.  But  the  oldest  Turkish  alphabet,  the 
Vigurian,  ia  a  direct  transformation  of  the  8yri*c,  and  baa  fourteen 
characters.  When  and  by  whom  it  was  invented  ia  uncertain  ; 
the  Arabic  author  of  the  jTihrist  doe*  not  mention  it,  and  the 
Uigurian  MSS.  which  we  posses*  date  for  the  moet  part  from  the 
18th  century.  It  is  commonly  supposed  to  be  the  work  of  Neetorian 
missionaries,  who  may  have  preached  the  Oospel  amongst  the  Turk* 
aa  early  as  the  6th  or  7th  century.1  In  the  age  of  Sinjibu  the  Turks 
aeem  to  have  nsed  the  Sogdian  character*  in  their  political  inter- 
course with  Bysantium  ;  but  as  a  rule  they  remained  illiterate  till 
their  conversion  to  Islam.  A*  the  Semitic  languages  are  charao- 
terired  by  the  three-radical  system  and  the  constancy  of  the  con- 
.  aonauta,  all  Ural-Altaic  language*  are  dominated  by  the  law  of  rowel 
harmony  and  agglutination.  We  have  therefore  In  Turkish  a  double 
rang*  of  vowola,  commonly  eight  in  number,  of  which  «,  i,  o,  ■ 
denote  the  hard  or  guttural  and  &,  t,  a,  «  the  soft  or  palatal  vowels, 
the  vowel*  in  every  eeparat*  word  being  of  th«  asm*  rang*.  The 
*  only  it  in  moat  dialect*  indifferent.  The  law  of  agglutination  ia 
derived  from  the  aame  principle,  bnt  haa  regard,  not  only  to  th* 
vowel*,  but  al*o  to  th*  consonant*  and  th*  syllable*  ;  it  is  an 
of  the  term  if  it  is  taken  to  mean  that  is  Turkish  no  real 
exist*,  but  only  an  agglutination  of  themes  and  roots. 
Rty-  Aa  regards  the  etymology  we  observe  the  absence  of  gender,  of 

mology.  a  separate  form  for  tie  dual,  and  of  th*.  nominative  in  the  noun*. 

There  are  commonly  five  oblique  cases— genitive,  dative,  accusa- 
tive, comniorative,  and  ablative— •though  Bobtlingk  has  shown  that 
in  the  Yakut  dialect,  which  distinguishes  ten  cases,  th*  genitive  is 
wanting.  The  adjective,  unlees  used  as  substantive,  is  uninfected 
both  aa  attribute  and  a*  predicate  j  th*  comparative  is  formed  by 
I  the  suffix  -rat  {-rek\  and  take*  the  compared  noun  in  th*  ablative  ; 

the  superlative  haa  no  specific  form,  though  a  peculiar  intensive 
ia  formed  by  prefixing  to  the  adjective  (though  in  writing  always 
aa  two  words)  a  syllabi*  beginning  with  the  aame  consonant,  and 
ending  in  a  labial  p  or  m :  for  instance,  kap  kara,  "inteneely  black" ; 
kip  kiiil,  "  intensely  red. "  Th*  decimal  system  haa  prevailed  over 
as  original  septimal  system.  The  article  doe*  not  exist.  Th* 
relative  pronoun  haa  been  borrowed  from  th*  Persian  ia  many 
dialects  ;  it  is  absent  in  the  original  Tnrkiah.  The  theme  of  the 
verb  is  seen  in  the  imperative,  from  which  are  dorived  various 
participles  and  gerunds,  usod  either  separately  or  combined  with 
pronominal  su fixes.  These  combinations  supply  th*  forms  of  th* 
simple  tenses  and  moods,  though  different  dialecta  use  different  forms 
of  participle  and  gerund  for  this  purpose.  Compound  tenses  and 
moods  are  expressed  by  means  of  auxiliary  verba.  The  theme  of 
the  imperative  may,  by  the  addition  of  a  simple  consonant,  vowel, 
or  syllable,  be  modified  into  a  negative,  passive,  reflexive,  reciprocal, 
impossible,  causative,  or  doubly  causative  form,  which  are  con- 
jugated in  the  same  manner  as  the  original  form.  The  causative 
forms  again  admit  of  a  passive  negative,  sic,  so  that  in  fact  the 
number  of  possible  verbal  forms  derived  from  a  single  theme  has 
been  calculated  by  Shaw  at  29,000.  There  are  no  prepositions,  only 
postpositions. 

6yuUx.  In  syntax  th*  order  of  the  word*  and  clauses  of  a  period  is 
almost  the  inverse  of  what  seem*  natural  to  us,  the  subject  and 
its  prcdicato  being  placed  at  the  end,  while  all  hypothetical,  causal, 
prohibitive, — in  short  all  subordinate — clause*  come  first.  In  the 
simple  style  of  illiterate  peasants,  and  in  popular  romances  and 
Ules,  this  method  presents  no  inconvenience  as  regard*  easy  under- 
standing, but  in  tho  artificial,  often  excessively  long  perieda  of  an 
Osmanh  stylist,  it  prpserrt*  serious  difficulties  to  a  European  reader. 

MUtocmpkf.— <o)  General  works  on  the  binary  and  ethnography  of  th* 
Turks:  D.^tiLgnte,  //Uloire  dn  W»<u;  Yamhcry,  Dot  Turtntotk  (talpaic, 
18«X  Ur^.-um  uVr  Jfc<vjr#i»  (r*ip»ic,lM"V,  sod  several  c-tber  publication* ; 
RadlolT,  Aut  SMrirn  (Ulpnir,  l«oi);  W.  (JrijroriefT,  ZrmUvJ*d)t»U  X.  Bittern 
HVrfo<<c»st  (U  K\tut\ki  Turititm  ;  Neumann,  hit  ('titter  del  rwdllcAea  Rumland 
('jiljisle,  1847).  We  may  add  the  historians  of  lbs  Mongoia  —  D'Obaann, 
UuwurUt,  and  others — tlie  ntwieruna  journals  of  travellers  amongst  Turkish 
peoples,  snd  several  articles  In  the  Ryialtctu  Inw,  Journal  of  Uu  Royal  Atiatie 

1  For  details  about  the  spread  of  Christianity  amongst  the  Turkt, 
tee  Yule,  Cathay  and  th»  Way  thither,  J.  90-100. 


.toe.,  Ae.  A  fan  b)bU«=rsn1.y  or  woika  relaitne.  to  Cei  ml  Asia  may  be  fount 
in  V.  J.  Vejot,  JUntU  i%  Tvikatan  (Bt  Ptunbvju.  1ST8-M),  and  a  useful rv 
eerpt  at  the  ead  of  vol.  u.  of  Lsnedcli'a  Assets*  CtatfU  Alia.  Other  vorU 
La vu  slready  been  cited  In  the  eonrse  of  Uils  srUcle. 

(»)  For  the  study  of  Turkish  dialects  the  subjoined  books  msy  be  used.  (I) 
Otm^xll :  the  gnuriinari  and  dictionaries  of  Bedbouar,  Msllonf,  Zenker,  BsrUir 
da  slejrosrd,  Ae.  (2)  trly«r:  the  works  of  Klaproth  ;  Abel  Hemnsat  Jtreaercaii 
saw  In  lanaun  fiirdiia  (TarU,  1810) ;  and  Vamkery.  ViaMritdu  Spradtmctt. 
snli  «nd  dot  Xvdatk*  R>lik  (lnnabruek,  1870).  (3)  Jugatat :  the  dictionary  of 
Pavel  de  Courtollle,  and  Vsmbery,  Jagata^Kt  tyratkrtuJitn  (Leij>slc,  1867).  (I) 
£oMrr%  r»rM  :  Bhsw's  gummas  and  vocabutaiy  (Jovr.  Ro)  At.  Sot.  e/Arvai, 
)*7T>  (»)  r«*sr  dlaferta:  the  STsmmsrs  of  Kaslmb»g-r.rnker  (Lelpsle,  1MX 
Ilmloski  (Kaaan,  l&ASX  snd  Radloff  (Leipslc,  1W2);  i>Mlsaary  </  Tnnuti 
(Xsnan.  18M);  the  chrestonathl**  of  B4r«alne  (Kxjan,  1*87),  Trreutlrn',  taj 
apecialiy  Radloff,  Prottn  dcr  KeftafUrrolar  <trr  ti«*<»r»«»  Stdatsw  Sid-SMrtnt 
(M  Feterabarft,  1SIJ>  And  tfi)  YatHti :  fiohlllngk,  Ok  Sprnclu  drr  Jak^tn  (St 
Petersburg.  ISM).  CM.  T.  BJ 

TUKMER1C,  the  tubcrom  root  of  Curcuma  tonga,  L, 
an  hcrbaceooa  perennial  plant  belorging  to  the  natural 
order  Zingxberactm.  It  is  a  native  of  southern  Asia,  being 
cultivated  on  a  large  acale  both  on  the  mainland  vtA 
in  the  islands  of  the  Indian  Ocean.  Turmeric  haa  been 
used  from  a  remote  period  both  aa  a  condiment  and  as  a 
dye  stuff,  and  to  a  mora  limited  extent  aa  a  medicine.  In 
Europe  it  U  employed  chiefly  as  a  dye,  also  as  an  ingre- 
dient in  curry  powder  and  aa  a  chemical  test  for  alkalies. 
Tata  root  is  prepared  by  cleaning  it  and  drying  it  in  an  oven. 
There  are  several  varieties  (Madras,  Bengal,  Gopalpur, 
Java,  China,  and  Cochin  turmeric),  differing  chiefly  in  site 
and  colour  and  to  a  alight  degree  in  flavour.  Some  of 
these  consist  exclusively  of  the  ovate  central  tubers,  tech- 
nically known  as  "  bulbs,"  and  others  of'  the  somewhat 
cylindrical  lateral  tubers,  which  are  distinguished  in  trade 
as  "  fingers."  Both  are  hard  and  tough,  but  break  with  a 
short  resinous  or  waxy  fracture,  which  varies  in  tint  from 
an  orange  brown  to  a  deep  reddish  brown. 

Turmeric  has  a  characteristic  odour  and  an  aromatic  taste.  1\t 
aroma  it  owea  to  a  complex  essential  oil,  which  consists  princi- 
pally of  an  alcohol  called  turmeroi  (formula  C„H,.0),  which  differs 
from  carrol  in  being  unable  to  combine  with  hydrogen  sulphide ; 
th*  other  constituents  of  th*  oil  have  sot  been  determined.  The 
colour  is  du*  to  cwrewstMi,  C^Hj.O^  of  which  th*  drug  contains 
about  0*3  per  cent.  It  possesses  the  properties  of  an  acid,  forming 
red-brown  salts  with  alkalies  and  being  precipitated  from  alkaline 
solutions  by  acids.  Whon  pure  it  form*  yellow  crystals  having  a 
venilha  odour  and  exhibiting  a  fin*  bin*  colour  In  reflected  light 
It  is  soluble  in  alcohol,  in  chloroform,  and  in  alkalis*  solutions, 
but  only  sparingly  in  watsr.  Paper  tinged  with  a  tincture  of  tur- 
meric exhibits  on  th*  addition  of  an  alkali  a  reddish  brown  tint, 
which  become*  violet  on  drying.  This  peculiarity  was  pointed  out 
by  Vogsl  in  1815,  and  since  that  date  turmeric  has  been  ntilutd 
a*  a  chemical  test  for  detecting  alkalinity.  In  India  the  drug  is 
considered  to  posses*  cordial  and  stomachic  properties :  a  decoction 
mad*  with  milk  and  sweetened  is  used  aa  a  remedy  for  cold°. 
Externally  it  ia  employed  in  skin  disease*  and  in  th*  form  of  a 
cooling  lotion  for  relieving  the  pain  of  conjunctivitis  ;  the  fume* 
of  the  burning  tubers  directed  into  th*  nostrils  relieve  congestion 
in  cases  of  coryxa.  Th*  cultivation  of  turmeric  is  carried  on  meet 
successfully  in  light  rich  soil  in  well-wstered  districts.  The  plant 
is  easily  propagated  by  offsets.  An  acre  yield*  about  2000  lh 
Turmeric  is  said  to  grow  in  large  quantities  on  the  slopes  of  hills 
bordering  the  plains  of  th*  Beni  in  Bolivia  and  also  in  Panama 
Several  species  of  Curcuma  and  of  allied  genera  yield  yellowUh 
aromatic  roots.  In  Sierra  Ieons  a  kind  o  turmeric  is  obtained 
from  a  species  of  Canna. 

TURNER,  Chamjb  (1773-1857),  an  English  engraver, 
was  born  at  Woodstock  in  1773.  He  entered  the  schools 
of  the  Royal  Academy  in  1795 ;  and,  engraving  in  stipple 
in  the  manner  of  Bartolozxi,  he  was  employed  by  Alderman 
BoydclL  His  finest  plates,  however,  are  in  mezzotint,  a 
method  in  which  he  engraved  J.  M.  W.  Turner's  Wreck 
and  twenty-four  subjects  of  his  Liber  Studiorum,  Reynolds's 
Marlborough  Family,  and  many  of  Raeburn'a  beet  portrait*, 
including  those  of  Sir  Walter  Scott,  Lord  Newton,  Dr 
Hamilton  Profs.  Dugald  Stewart  and  John  Robison,  and 
Dr  Adam.  He  also  worked  after  Lawrence,  Shoe,  and 
Owen.  He  was  an  admirable  engraver,  large,  broad,  and 
masterly  in  touch ;  and  he  reproduced  with  great  fidelity 
the  characteristics  of  the  various  painters  whose  works  he 
translated  into  black  and  white.  In  182S  he  was  elected 
an  associate  engraver  of  the  Royal  Academy.  He  died  in 
London  on  1st  August  1857. 
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TURNER,  Joseph  JMallord  William  (1775-1851), 
one  of  the  greatest  painters  of  the  English  school,  was  bora 
in  London  on  23d  April  1775.  His  father,  William  Turner, 
a  native  of  Devonshire,  kept  a  barber's  shop  at  26  Maiden 
Lane,  in  the  parish  of  St  Paul's,  Oovent  Garden ;  he  was 
"a  cheerful,  talkative  little  man,  with  small  blue  eyes, 
a  parrot  nose,  projecting  chin,  and  a  fresh  complexion 
indicative  of  health."  Of  the  painter's  mother,  Mary 
Marshall  or  Turner,  little  is  known ;  she  is  said  to  have 
been  a  person  of  ungovernable  temper  and  towards  the  end 
of  her  life  became  insane.  Apparently  the  home  in  which 
Turner  spent  his  childhood  was  not  a  happy  one,  and  this 
may  account  for  much  that  was  unsociable  and  eccentric  in 
his  character.  The  earliest  known  drawing  by  Turner,  a 
view  of  Margate  Church,  dates  from  his  ninth  year.  It 
was  alio  about  this  time  that  he  was  sent  to  his  first  school 
at  New  Brentford.  Of  education,  as  the  term  is  generally 
understood,  ho  received  but  little.  His  father  taught  him 
to  read,  and  this  and  a  few  months  at  New  Brentford  and 
afterwards  at  Margate  were  all  the  schooling  he  ever  bad ; 
he  never  mastered  his  native  tongue,  nor  was  he  able  in  after 
life  to  learn  any  foreign  language.  Notwithstanding  this 
lack  of  scholarship,  one  of  his  strongest  characteristics  was 
a  taste  for  associating  his  works  with  personages  and  places 
of  legendary  and  historical  interest,  and  certain  stories  of 
antiquity  seem  to  have  taken  root  in  his  mind  very  strongly. 
By  the  time  Turner  had  completed  his  thirteenth  year  his 
school  days  were  over  and  his  choice  of  an  artist's  career 
settled.  In  1788-89  he  was  receiving  lessons  from  Palice, 
"a  floral  drawing  master,"  from  T.  Malton,  a  perspective 
draughtsman,  and  from  Hard  wick,  an  architect  He  also 
attended  Paul  Sandby's  drawing  school  in  St  Martin's 
Lane.  Part  of  his  time  was  employed  in  making  drawings 
at  home,  which  he  exhibited  for  sale  in  his  father's  shop 
window,  two  or  three  shillings  being  the  usual  price.  He 
coloured  prints  for  engravers,  washed  in  backgrounds  for 
architects,  went  out  sketching  with  Girtin,  and  made  draw- 
ings in  the  evenings  for  Dr  Munro  "  for  half  a  crown  and 
his  supper."  When  pitied  in  after  life  for  the  miscellaneous 
character  of  his  early  work,  his  reply  was  "Weill  and  what 
could  be  better  practice  1"  In  1789  Turner  became  a 
student  of  the  Royal  Academy.  He  also  worked  for  a  short 
time  in  the  house  of  Sir  Joshua  Reynolds,  with  the  idea, 
apparently,  of  becoming  a  portrait  painter ;  but,  the  death 
of  Reynolds  occurring  shortly  afterwards,  this  intention 
was  abandoned.  In  1790  Turner's  name  appears  for  the 
first  time  in  the  catalogue  of  the  Royal  Academy,  the  title 
of  his  solitary  contribution  being  "View  of  the  Arch- 
bishop'*  Palace,  Lambeth."  About  1792  he  received  a 
commission  from  Walker,  the  engraver,  to  make  drawings 
for  his  Copptr-PlaU  Maganne,  and  this  topographical  work 
took  him  to  many  interesting  places.  The  natural  vigour 
of  his  constitution  enabled  him  to  cover  much  of  the  ground 
on  foot.  He  could  walk  from  20  to  25  miles  a  day  with 
ease,  his  baggage  at  the  end  of  a  stick,  making  notes  and 
memoranda  as  he  went.  He  rose  early,  worked  hard  all 
day,  wasted  no  time  over  his  simple  meals,  and  his  homely 
way  of  living  made  him  easily  contented  with  such  rude 
accommodation  as  he  chanced  to  find  on  the  road.  A  year 
or  two  after  lie  accepted  a  similar  commission  to  make- 
drawings  for  the  Pocket  Magcuine,  and  before  his  twentieth 
year  he  had  travelled  over  many  parts  of  England  and 
Wales.  None  of  these  magazine  drawings  are  remarkable 
for  originality  of  treatment  or  for  artistic  feeling. 

Up  to  this  time  Turner  had  worked  in  the  back  room 
above  his  father's  shop.  His  love  of  secretivencss  and 
solitude  had  already  begun  to  show  itself.  An  architect 
who  often  employed  bim  to  put  in  backgrounds  to  his 
drawings  says,  "he  would  never  suffer  me  to  see  him 
draw,  but  concealed  all  that  he  did  in  his  bed-room." 
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On  another  occasion,  a  visitor  entering  unannounced, 
Turner  instantly  covered  up  his  drawings,  and,  in  reply  to 

the  intimation,  "I've  come  to  see  the  drawings  for  

tho  answer  was,  "  You  shan't  see  'em,  and  mind  that  next 
time  you  come  through  the  shop,  and  not  up  the  back 
way."  Probably  the  increase  in  the  number  of  his  engage- 
ments induced  Turner  about  this  time  to  set  up  a  studio 
for  himself  in  Hand  Court,  not  far  from  his  father's  shop, 
and  there  he  continued  to  work  till  he  was  elected  an 
associate  of  the  Royal  Academy  (1799). 

Until  1792  Turner's  practice  had  been  almost  exclusively 
confined  to  water  colours,  and  his  early  works  show  how 
much  he  was  indebted  to  some  of  bis  contemporaries. 
There  are  few  of  any  note  whose  style  he  did  not  copy 
or  adopt  His  first  exhibited  oil  picture  appeared  in  the 
Academy  in  1793.  In  1791-95  Canterbury  Cathedral, 
Malvern  Abbey,  Tin  tern  Abbey,  Lincoln  and  Peterborough 
Cathedrals,  Shrewsbury,  and  King's  College  Chapel,  Cam- 
bridge, were  among  the  subjects  exhibited,  and  during  the 
next  four  years  he  contributed  no  less  than  thirty-nine 
works  to  the  Academy.  In  the  catalogue  of  1798  he  first 
began  to  add  poetic  quotations  to  the  titles  of  his  pictures ; 
one  of  the  very  first  of  these — a  passage  from  Milton  a 
Parodist  Lost — is  in  some  respects  curiously  prophetic  of 
one  of  the  future  characteristics  of  his  art 

"  Ye  mists  and  exhalations  that  uoir  rise 
From  hill  or  steaming  lake,  dnaky  or  grey 
Till  the  aun  paints  your  fleecy  skirts  with  gold, 
In  honour  of  the  world's  great  author  rise.  ' 

This  and  several  other  quotations  in  the  following 
years  show  that  Turner's  mind  was  now  occupied  with 
something  more  than  the  merely  topographical  element  of 
landscape,  Milton's  Paradise  Lost  and  Thomson's  Seasons 
being  laid  under  frequent  contribution  for  descriptions  of 
sunrise,  sunset  twilight  or  thunderstorm.  Turner's  first 
visit  to  Yorkshire  took  place  in  1797.  It  seems  to  have 
braced  his  powers  and  possibly  helped  to  change  the  student 
into  the  painter.  Until  then  his  work  had  shown  very 
little  of  the  artist  in  the  higher  sense  of  the  term :  he 
was  little  more  than  a  painstaking  and  tolerably  accurate 
topographer,  but  even  under  these  condition*  he  had  begun 
to  attract  the  notice  of  his  brother  artists  and  of  the  critics. 
England  was,  at  the  time,  at  a  low  point  both  in  literature 
and  art.  Among  tho  artists  Do  Loutherbourg  and  Morland 
were  almost  the  only  men  of  note  left  Hogarth,  Wilson, 
Gainsborough,  and  Reynold*  had  passed  away.  Becchoy, 
Bourgeois,  Garvey,  Farington — names  well-nigh  forgotten 
now— -were  the  Academicians  who  painted  landscape.  The 
only  formidable  rivals  Turner  had  to  contend  with  were 
De  Loutherbourg  and  Girtin,  and  after  the  death  of  the 
latter  in  1802  he  was  left  undisputed  master  of  the  field. 

It  is  not  therefore  surprising  that  the  exhibition  of  his 
works  in  1798  was  followed  by  his  election  to  tho  associ- 
ateship  of  the  Royal  Academy.  That  he  should  have 
attained  to  this  position  before  completing  his  twenty- 
fourth  year  says  much  for  the  wisdom  and  discernment  of 
that  body,  which  further- showed  its  recognition  of  hi* 
talent  by  electing  him  an  Academician  four  years  later. 
Turner  owed  much  to  the  Academy.  Mr  Ruskin  says,  "  It 
taught  him  nothing.!*  Possibly  it  had  little  to  teach  that 
he  had  not  already  been  able  to  learn  for  himself;  at  all 
events  it  was  quick  to  see  his  genius  and  to  confer  its 
honours,  and  Turner,  naturally  generous  and  grateful, 
never  forgot  this.  He  enjoyed  the  dignity  of  Academician 
for  nearly  half  a  century,  and  during  nearly  the  whole  of 
that  period  he  took  an  active  share  in  the  direction  of  tho 
Academy's  affairs.  His  speeches  are  described  as  "con- 
fused, tedious,  obscure,  and  extremely  difficult  to  follow"; 
but  at  council  meetings  he  was  ever  anxious  to  allay  anger 
and  bitter  controversy.    His  onioion*  on  art  were  always 
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listened  to  with  respect ;  but  on  matters  of  business  it  was 
often  difficult  to  know  what  he  meant  His  friend 
Chantrey  used  to  say,  "  He  has  great  thoughts,  if  only  ho 
could  express  them."  When  appointed  professor  of  per- 
spective to  the  Royal  Academy  in  1808,  this  painful  lack 
of  expression  stood  greatly  in  the  way  of  his  nsefulnepi : 
ho  was  often  at  a  loss  for  words  to  express  his  ideas,  and 
when  ho  had  recourse  to  his  notes  he  found  difficulty  in 
reading  them.  Mr  Ruskin  says,  "  The  zealous  care  with 
which  Turner  endeavoured  to  do  his  duty  is  proved  by 
a  scries  of  large  drawings,  exquisitely  tinted,  and  often 
completely  coloured,  all  by  his  own  hand,  of  the  most 
difficult  perspective  subjects,  illustrating  not  only  directions 
of  line,  but  effects  of  light,  with  a  care  and  completion 
which  would  put  the  work  of  any  ordinary  teacher  to  utter 
fbamo."  In  teaching  he  would  neither  waste  time  nor 
spare  it.  "  If  a  student  would  take  a  hint,  Turner  was 
delighted  and  would  go  on  with  him  giving  hint  after 
hint ;  if  he  could  not  follow,  he  left  him.  Explanations 
are  wasted  time ;  a  man  who  can  see  understands  a  touch ; 
a  man  who  cannot  misunderstands  an  oration."  With  his 
election  to  the  associateship  of  the  Academy  in  1799, 
Turner's  early  struggles  may  be  considered  to  have  ended. 
He  had  emancipated  himself  from  hack  work,  bad  given 
np  making  topographical  drawings  of  castles  and  abbeys 
for  the  engravers— drawings  in  which  mere  local  fidelity 
was  the  principal  object — and  had  taken  to  compoting  as 
he  drew.  Local  facts  had  become  of  secondary  importance 
compared  with  effects  of  light  and  colour.  He  had  reached 
manhood,  and  with  it  he  abandoned  topographical  fidelity 
and  began  to  paint  his  dreams,  the  visionary  faculty — 
the  true  foundation  of  his  art — asserting  itself,  nature 
being  used  to  supply  suggestions  and  materials. 

His  pictures  of  1797-99  had  shown  that  he  was  a  painter 
of  no  ordinary  power,  one  having  much  of  the  poet  in  him, 
and  able  to  give  expression  to  the  mystery,  beauty,  and 
inexhaustible  fulness  of  nature.  His  work  at  this  period 
is  described  by  Mr  Ruskin  as  "  stern  in  manner,  reserved, 
quiet,  grave  in  colour,  forceful  in  hand." 

Turner's  visit  to  Yorkshire  iu  1797  was  followed  a  year 
or  two  later  by  a  second,  and  it  was  on  this  occasion  that 
he  made  the  acquaintance,  which  afterwards  ripened  into 
a  long  and  Btaunch  friendship,  of  Fawkes  of  Farnley  Hall. 
From  1803  till  1820  Turner  was  a  frequent  visitor  at 
Farnley.  The  large  number  of  his  drawings  still  preserved 
there— English,  Swiss,  German,  and  Italian,  tho  studies 
of  rooms,  outhouses,  porches,  gateways,  of  birds  shot 
while  he  was  there,  and  of  old  places  in  the  neighbour- 
hood— prove  the  frequency  of  his  visits  and  his  affection 
for  the  place  and  for  its  hospitable  master.  A  caricature, 
made  by  Fawkes,  and  "  thought  by  old  friends  to  be  very 
like,"  shows  Turner  as  "a  little  Jewish -nosed  man,  in  an 
ill-cut  brown  tail-coat,  striped  waistcoat,  and  enormous 
frilled  shirt,  with  feet  and  hands  notably  small,  sketching 
on  a  small  piece  of  paper,  held  down  almost  level  with  his 
waist."  It  is  evident  from  all  the  accounts  given  that 
Turner's  personal  appearance  was  not  of  a  kind  to  com- 
mand much  attention  or  respect.  This  may  have  pained 
his  sensitive  nature,  and  led  him  to  seek  refuge  in  the 
solitude  of  bis  painting  room.  Had  he  been  inclined  he 
had  abundant  opportunity  for  social  and  friendly  intercourse 
with  his  fellow-men,  but  he  gradually  camo  to  live  more 
and  more  in  a  state  of  mental  isolation,  keeping  himself  to 
himself,  entirely  absorbed  in  his  art.  "This  man  must 
be  loved  for  his  works,  for  his  person  is  not  striking  nor 
his  conversation  brilliant,"  is  the  testimony  of  Dayes,  tho 
water-colour  painter  (and  Oirtin's  master),  in  1 804.  Turner 
could  never  make  up  his  mind  to  visit  Farnley  again  after 
his  old  friend's  death,  and  his  voice  would  falter  when  ho 
s|wke  of  the  shores  of  tho  Wharfe.  ' 


Turner  visited  Scotland  in  1800,  and  in  1801  or  1602  he 
made  his  first  tour  -on  the  Continent  In  the  following 
year,  of  tho  seven  pictures  he  exhibited  six  were  of  foreign 
subiects,  among  them  Bonneville,  the  Festival  upon  the 
Opening  of  the  Vintago  jof  Mftcon,  and  the  well-known 
Calais  Pier  in  the  National  Gallery.  The  last-named 
picture,  although  heavily  painted  and  somewhat  opaque 
in  colour,  is  magnificently  composed  and  full  of  energy. 
A  better  idea  of  its  masterly  composition  can  bo  formed 
from  Mr  Seymour  Haden's  vigorous  etching  than  from 
the  picture  itself,  which  is  now  greatly  darkened  by  time. 

In  1802,  the  year  in  which  Turner  became  a  Royal 
Acadomician,  ho  took  his  old  father,  who  still  carried  on 
the  barber  business  in  Maiden  Lane,  to  live  with  him. 
The  powder  tax,  imposed  in  1795,  drove  out  wigs  and 
spoiled  the  old  man's  trade.  "  It  is  precisely,"  6ays  Mr 
Hamerton,  "  when  the  painter  wins  the  full  honours  of  the 
Academy — honours  which  give  a  recognized  and  envied 
position  in  London  society — that  he  takes  his  father  home ; 
a  meaner  nature  would  have  tried  to  keep  tho  old  man  at 
a  safe  distance."  Turner's  relations  with  his  father  were 
of  the  most  dutiful  and  filial  kind  to  the  last.1 

In  1804  Turner  made  a  second  tour  on  the  Continent, 
and  in  the  following  year  painted  the  Shipwreck  and 
Fishing  Boats  in  a  Squall  (in  the  Ellesmere  collection), 
seemingly  in  direct  rivalry  of  Vandervelde,  in  1806  the 
Goddess  of  Discord  in  the  Garden  of  the  Hesperides  (in 
rivalry  of  Poussin),  and  in  1807  the  Sun  rising  through 
Vapour  (in  rivalry  of  Claude).2  The  last  two  are  notable 
works,  especially  the  Sun.  In  after  years  it  was  one  of 
the  works  he  left  to  the  nation,  on  the  special  condition  of 
its  being  hung  beside  the  Claudes  in  the  National  Gallery. 
In  this  same  year  (1807)  Turner  commenced  his  most 
serious  rivalry.  Possibly  it  arose  out  of  a  desire  to  break 
down  Claude  worship,  the  then  prevailing  fashion,  and 
to  show  the  public  that  there  was  a  living  artist  not  un- 
worthy of  taking  rank  beside  him.  That  the  Liber  Sfrtdi- 
orvm  was  suggested  by  the  Liber  Veritatit  of  Claude,  and 
was  intended  as  a  direct  challenge  to  that  master,  is  be- 
yond doubt.  There  is,  however,  a  certain  degree  of  un- 
fairness to  Claude  in  the  way  in  which  the  challenge  was 
given.  Claude  made  drawings  in  brown  of  his  pictures  as 
they  left  tho  easel,  not  for  publication,  but  merely  to  serve 
as  private  memoranda.  Turner's  Liber  drawings  had  uo 
such  purpose,  but  wore  intended  as  a  direct  appeal  to  the 
public  to  judge  between  the  two  artists.  The  first  of  the 
Liber  drawings  were  made  iu  the  autumn  of  1806,  the 
others  at  intervals  till  about  1815.  They  are  of  the  same 
size  as  the  plates  and  carefully  finished  in  sepia.  About 
fifty  of  them  are  now  to  be  seen  in  the  Turner  rooms  of 
the  National  Gallery.  The  issuo  of  the  Liber  began  in 
1807  and  continued  at  irregular  intervals  till  1819,  when 
it  stopped  at  the  fourteenth  number.  Turner  had  resolved 
to  manage  the  publishing  business  himself,  but  in  this  ho 

1  Turner'!  father  died  In  1830,  and  the  loss  of  "poor  old  Dad,"  as  he 
used  to  call  him,  left  a  terrible  void,  lie  had  lived  in  his  son'e  house 
for  nearly  thirty  years,  looking  after  the  frugal  affaire  of  hie  household, 
and  making  himself  useful  in  various  way*.  It  i»  said  that  he  need  to 
prepare  and  strain  faia  eon'a  canvases  and  varnish  them  when  finished, 
which  may  explain  a  saying  of  Tamer's  that  "  his  father  need  to 
begin  and  finish  bis  pictures  for  him."  He  also  attended  to  the 
gallory  in  Queen  Anne  8lrcet.  showed  in  visiters,  and  took  care  of  the 
dinner,  If  he  did  not  himself  cook  it.  Turner  was  never  the  same 
man  after  his  father's  death,  living  a  life  of  almort  complete  isolation. 

*  This  ap'rit  of  rivalry  showed  itself  early  in  his  career.  He  began 
by  pitting  himself  against  his  contemporaries,  and  afterwards,  when 
bis  powers  were  more  fully  developed,  against  some  of  the  old  masters, 
notably  Vandervelde  and  Claude.  During  these  years,  while  he  kept 
up  a  constsnt  rivalry  with  artists  living  and  dead,  be  was  continuing 
his  unresting  and  untiring  study  of  nature,  and,  while  seemingly  a 
mere  follower  of  the  ancients,  was  accumulating  that  immense  store  of 
knowledge  which  in  after  years,  when  bts  true  geaiu.i  asserted  itself- 
he  was  to  use  to  each  purpose. 
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was  not  Tery  successful.  He  soon  quarrelled  with  his 
engraver,  F.  C.  Lewis,  on  the  ground  that  he  had  raised 
his  charges  from  five  guineas  a  plate  to  eight  He  then 
employed  Charles  Turner,  who  agreed  to  do  fifty  plates  at 
the  latter  sum,  but,  after  finishing  twenty,  he  too  wished 
to  raise  his  price,  and,  as  a  matter  of  course,  this  led  to 
another  quarrel  Reynolds,  Dunkarton,  Lupton,  Say, 
Dawe,  and  other  engravers  were  afterwards  employed — 
Turner  himself  etching  and  mezzotinting  some  of  the 
plates.  Each  part  of  the  Liber  contained  five  plates,  the 
subjects,  divided  into  "  historical,"  "  pastoral,"  "  marine," 
dtc,  embracing  the  whole  range  of  landscape  art.  Seventy- 
one  plates  in  all  were  published  (including  one  as  a  gift  of 
the  artist  to  his  subscribers) ;  ten  other  plates — more  or 
less  completed— intended  for  the  fifteenth  and  sixteenth 
numbers  were  never  published,  the  work  being  stopped  for 
want  of  encouragement.  Absence  of  method  and  business 
habits  may  account  for  this.  Turner  is  said  to  have 
got  up  the  numbers  in  his  own  house  with  the  help  of  a 
female  servant.  The  plates,  which  cost  the  subscribers 
only  five  shillings  apiece,  were  so  little  esteemed  that  in 
the  early  quarter  of  the  19th  century  they  were  sometimes 
used  for  lighting  fires.  So  much  has  fashion,  or  public 
taste,  changed  since  then  that  a  fine  proof  of  a  single 
plate  has  sold  for  £210.  The  merit  of  the  "plates  is  un- 
equal; some — for  example,  Sol  way  Moss,  Inverary  Pier, 
Hind  Head  Hill,  Ben  Arthur,  Rupah,  Junction  of  the 
Severn  and  Wye,  and  Peat  Bog — are  of  great  beauty, 
while  a  few  are  comparatively  tame  and  uninteresting. 
Among  the  unpublished  plates  Stonehenge  at  Daybreak 
and  Sheep'  Washing,  Windsor  Castle  take  a  high  place. 
The  Liber  shows  strong  traces  of  the  influence  of  Cozens 
and  Girtin,  and,  as  a  matter  of  com  be,  of  Claude.  In  most 
of  the  designs  the  predominant  feeling  is  serious;  in  not  a 
few,  gloomy,  or  oven  tragic  A  good  deal  has  been  written 
about  Turner's  intention,  and  the  "lessons"  of  the  Liber 
Studwrum.  Probably  his  only  intention  in  the  beginning 
was  to  show  what  he  could  do,  to  display  his  art,  to  rival 
Claude,  perhaps  to  educate  public  taste,  and  at  the  same 
time  make  money.  If  lessons  were  intended  they  might 
havo  been  better  conveyed  by  words.  "  Silent  always  with 
a  bitter  silence,  disdaining  to  tell  his  meaning," — such  is 
Mr  Buskin's  explanation;  but  surely  Turner  had  little 
reason  for  either  silence  or  contempt  because  the  public 
failed  to  see  in  landscape  art  the  means  of  teaching  it  great 
moral  lessons.  The  seventy  plates  of  the  Liber  contain  an 
almost  complete  epitome  of  Turner's  art  Already  in  this 
work  are  seen  strong  indications  of  one  of  his  most  remark- 
able characteristics — a  knowledge  of  the  principles  of  struc- 
ture in  natural  objects :  mountains  and  rocks  are  drawn,  not 
with  topographical  accuracy,  but  with  what  appears  like  an 
intuitive  feeling  for  geological  formation ;  and  trees  have 
also  the  same  expression  of  life  and  growth  in  the  drawing 
of  stems  and  branches.  This  instinctive  feeling  in  Turner 
for  the  principles  of  organic  structure  is  treated  of  at  con- 
siderable length  in  the  fourth  volume  of  Modern  Painter*, 
and  Turner  is  there  contrasted  with  Claude,  Poussin,  and 
some  of  the  Dutch  masters,  greatly  to  their  disadvantage. 

After  1797  Turner  was  little  concerned  with  mere  topo- 
graphical facts :  his  pictures  might  be  like  the  places  re- 
presented or  not;  much  depended  on  the  mental  impression 
produced  by  the  scene.  He  preferred  to  deal  with  the 
spirit  rather  than  with  the  local  details  of  places.  A  curi- 
ous example  of  the  reatonableneu  accompanying  his  exer- 
cise of  the  imaginative  faculty  is  to  be  found  in  his  crea- 
tions of  creatures  he  had  never  seen,  as,  for  example,  the 
dragon1  in  the  Garden  of  the  Hesperides  and  the  python 

1  "  Tlie  strange  unity  of  vertebrated  action  and  of  a  true  bony  con- 
tour, infinitely  varied  in  every  vertebra,  with  thii  glacial  outline, 
together  with  tl»  adoption  of  the  bead  of  the  Ganges  crocodile,  tbe 
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in  the  Apollo,  exhibited  in  1811.  Both  these  monsters 
are  imagined  with  such  vividness  and  reality,  and  the 
sense  of  power  and  movement  is  so  completely  expressed, 
that  the  spectator  never  once  thinks  of  them  as  otherwise 
than  representations  of  actual  facts  in  natural  history.  It 
needs  but  a  little  comparison  to  discover  how  far  Turner 
surpassed  all  his  contemporaries,  as  well  as  all  who  pre- 
ceded him,  in  these  respects.  The  imaginative  faculty  he 
possessed  was  of  the  highest  order,  and  it  was  further 
aided  by  a  memory  of  the  most  retentive  and  unerring 
kind.  A  good  illustration  of  this  may  be  seen  at  Farnley 
Hall  in  a  drawing  of  a  Man-of-War  taking  in  Stores. 
Some  one,  who  had  never  seen  a  first-rate,  expressed  a  wish 
to  know  what  it  looked  like.  Turner  took  a  blank  sheet 
of  paper  one  morning  after  breakfast  outlined  the  ship, 
and  finished  the  drawing  in  three  hours,  Fawkes  sitting 
beside  him  from  the  first  stroke  to  the  last.  The  size  of 
this  drawing  is  about  16  in.  by  11  in.  Mr  Buskin  thus 
describes  it  t 

M  Tbe  hall  of  a  first-rato  occupies  nearly  one  half  of  tbe  picture 
to  the  right,  her  bow*  toward  tbe  spectator,  seen  in  sharp  par- 
apectiva  from  item  to  stern,  with  all  her  port-holes,  guns,  anchors, 
and  lower  rigging  elaborately  detailed,  two  other  ships  of  the  lino 
in  tbe  middle  distance  drawn  with  equal  precision,  a  noble  breezy 
sea,  full  of  delicate  drawing  in  its  wares,  a  store  ship  beneath  the 
hull  of  the  larger  vessel  and  several  other  boats,  and  a  complicated 
cloudy  sky,  all  drawn  from  memory,  down  to  the  smallest  rope,  in 
a  drawing-room  of  a  mansion  in  the  middle  of  Yorkshire. " 

About  the  year  1811  Turaer  paid  his  first  visit  to 
Devonshire,  the  county  to  which  his  family  belonged, 
and  a  curious  glimpse  of  his  simple  manner  of  life  is  given 
by  Bedding,  who  accompanied  him  on  some  of  his  ex- 
cursions. On  one  occasion  they  spent  a  night  together 
in  a  small  road-side  inn,  Turner  having  a  great  desire  to 
see  the  country  around  at  sunrise. 

"Turner  was  content  with  bread  and  cheese  and  beer,  tolerably 
good,  for  dinner  and  supper  in  one.  In  the  little  sanded  room  wo 
conversed  by  the  light  of  an  attenuated  candle  and  some  aid  from 
the  moon  until  nearly  midnight,  when  Turner  laid  his  bead  upon 
the  table  and  was  soon  fast  asleep.  Three  or  four  hours  rest  was 
thns  obtained,  and  we  went  out  as  soon  aa  the  aun  was  up  to  ex- 
plore the  surrounding  neighbourhood.  It  was  in  that  early  morning 
Turner  made  s  sketch  of  the  picture  Crossing  the  Brook."  In 
another  excursion  to  Borough  Island,  "the  morning  was  smislly 
and  the  sea  rolled  boisterously  into  the  Sound.  Off  Stakes  Point 
it  became  stormy  ;  our  Dutch  boat  rode  bravely  over  the  furrow*. 
Two  of  the  parry  were  ill  Turner  was  all  the  while  quiet,  watch- 
ing the  troubled  scene.  Bolt  Head,  to  seaward,  against  which  the 
waves  broke  with  fury,  seemed  to  absorb  his  entire  notice,  and  hs 
scarcely  spoke  a  syllable.  While  the  fish  were  getting  ready  Turner 
mounted  nearly  to  the  highest  point  of  the  island  rock,  and  ttenud 
icnUng  rather  than  drawing.  The  wind  was  almost  too  violent 
for  either  purpose."  • 

This  and  similar  incidents  show  how  careless  of  comfort 
Turner  was,  and  how  devoted  to  his  art  The  tumult  and 
discomfort  by  which  he  was  surrounded  could  not  distract 
his  powers  of  observation;  and  some  thirty  years  later 
there  is  still  evidence  of  the  same  kind.  In  the  catalogue 
of  the  exhibition  of  1842  one  of  his  pictures  bears  tbe 
following  title,  "Snow-Storm :  steam-boat  off  a  harbour's 
mouth  making  signals  in  shallow  water,  and  going  by  the 
lead.  The  author  was  in  that  storm  the  night  the  'Ariel ' 
left  Harwich." 

From  1813  till  1826,  in  addition  to  his  Harloy  Street 
residence,  Turner  had  a  country  house  at  Twickenham. 
He  kept  a  boat  on  the  river,  also  a  pony  and  gig,  in  which 
he  used  to  drive  about  the  neighbouring  country  on  sketch- 
ing expeditions.  Tho  jwny,  for  which  Turner  had  a  great 
love,  appears  in  his  well-known  Frosty  Morning  in  tho 
National  Gallery.    He  appears  to  have  had  a  great  affec- 

nsh  eater,  to  show  his  sea  descent  (and  this  In  the  year  190<1,  when 
hardly  a  single  fossil  saurian  skeleton  existed  within  Turner's  reaeL), 
renders  the  whole  conception  one  of  the  most  curious  exertions  of  the 
imaginative  intellect  with  which  I  am  acquainted  in  ths  arts  "  (Rusk in, 
Mod.  Painter*,  vol  v.  p.  313). 
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tion  for  animals,  and  one  instance  of  his  tenderness  of 
heart  is  given  by  one  who  often  joined  him  in  the  amuse- 
Thent.of  fishing,  of  which  Turner  was  very  fond.  "I  was 
often  with  him  when  fishing  at  Petworth,  and  also  on  the 
banks  of  the  Thame:.  His  success  as  an  angler  was  great, 
although  with  the  worst  tackle  in  the  world.  Every  fish 
he  caught  he  showed  to  me,  and  appealed  to  me  to  decide 
whether  the  size  justified  him  to  keep  it  for  the  table  or 
to  return  it  to  the  river ;  his  hesitation  was  often  almost 
touching,  and  he  always  gave  the  prisoner  at  the  bar  the 
benefit  of  the  doubt." 

In  1813  Turner  commenced  tho  aeries  of  drawings,  forty 
in  number,  for  Cooke's  Southern  Coast.  This  work  was 
not  completed  till  1826.  The  price  he  at  first  received 
for  these  drawings  was  £7,  10s.  each,  afterwards  raised 
to  £13,  2s.  6d. 

Crossing  tho  Brook  appeared  in  the  Academy  of  1815. 
It  may  be  regarded  as  a  typical  example  of  Turner's  art 
at  this  period,  and  marks  the  transition  from  his  earlier 
stylo  to  that  of  his  maturity.  It  represents  a  piece  of 
Devonshire  scenery,  a  view  on  tho  river  Tamar.  On  the 
left  is  a  group  of  tall  pine-trees,  beautifully  designed  and 
drawn  with  great  skill  and  knowledge  of  structure,  in  the 
foreground  a  couple  of  children,  with  a  dog  carrying  a 
bundle  in  its  mouth  across  the  brook,  and  beyond,  a  vast 
expanse  of  richly-wooded  country,  with  glimpses  of  a 
winding  river,  an  old  bridge,  a  mill,  and  other  buildings, 
and,  in  the  far  distance,  the  sea.  Both  in  design  and  exe- 
cution this  work  is  founded  upon  Claude.  Some  critics 
consider  it  one  of  Turner's  greatest  works;  but  this  is 
open  to  question.1  It  can  hardly  be  callod  a  work  in  full 
colour :  it  is  limited  to  greys  and  quiet  greens  for  tho 
earth  and  pale  blues  for  the  sky.  It  is  a  sober  but  very 
admirable  picture,  full  of  diffused  daylight,  and  in  the 
painting  of  its  distance  better  than  any  master  who  had 
preceded  him.  The  fascination  of  the  remote,  afterwards 
so  distinctive  an  element  in  Turner's  pictures,  shows  itself 
here.  Perhaps  nothing  tests  the  powers  or  tries  the  skill 
of  the  landscape-painter  more  severely  than  the  representa- 
tion of  distant  effects.  They  come  and  go  so  rapidly,  are 
often  in  a  high  key  of  light  and  colour,  and  so  full  of 
mystery  and  delicacy,  that  anything  approaching  to  real 
imitation  is  impossible.  Only  the  most  retentive  memory 
and  the  most  sensitive  and  tender  feeling  will  avail. 
These  qualities  Turner  possessed  to  a  remarkablo  degree, 
and  as  Bis  powers  matured  there  was  an  ever-increasing 
tendency  tn  his  art  to  desert  the  foreground,  where  things 
were  definite  and  clear,  in  order  to  dream  in  tho  infinite 
suggestiveness  and  space  of  distances.  Dido  Building 
Carthage  also  belongs  to  this  period.  It  hangs  beside  the 
Claudes  in  tho  National  Gallery.  It  pertains  to  tho  old 
erroneous  school  of  historical  painting.  Towering  masses 
of  Claudesque  architecture  piled  up  on  cither  side,  porticoes, 
vestibules,  and  stone  pines,  with  the  sun  in  a  yollow  sky, 
represent  tho  Carthage  of  Turner's  imagination.  With 
all  its  faults  it  is  still  tho  finest  work  of  the  class  he  ever 
painted.  Carthage  and  its  fate  had  a  strange  fascination 
for  him.  It  is  said  that  he  regarded  it  as  a  moral  example 
to  England  in  its  agricultural  decline,  its  increase  of  luxury, 
and  its  blindness  to  the  insatiablo  ambition  of  a  powerful 
rival  He  returned  again  to  this  theme  in  1817,  when  he 
exhibited  his  Decline  of  the  Carthaginian  Empire :  Host- 
ages Leaving  Carthago  for  Rome, — a  picture  whioh  Mr 
Ruikin  describes  as  "  tittle  more  than  an  accumulation  of 
academy  student's  outlines  coloured  brown." 

In  1818  Turner  was  in  Scotland  making  drawings  for 

,*  Crowing  the  Brook  *u  a  great  favourite  with  Turner.  It  waa 
Minted  for  a  patron,  who,  <ii«atisfied  with  it,  left  it  on  the  painter's 
hands.  The  ?rice  asked  (£500)  seems  to  hare,  teen  part  of  the  objec- 
aubseqnently  refused  an  offer  of  JE1000  for  it. 


the  Provincial  Antiquities  for  which  Sir  Walter  Scott 
supplied  the  letterpress,  and  in  1819  he  visited  Italy  for 
the  first  time.  One  of  the  results  of  this  visit  was  a  great 
change  in  his  style,  and  from  this  time  his  works  became 
remarkable  for  their  colour.  Hitherto  he  had  painted  in 
browns,  greys,  and  blues,  using  red  and  yellow  sparingly. 
He  had  gradually  been  advancing  from  the  sober  grey 
colouring  of  Vandervelde  and  Ruyedael  to  the  mellow  and 
richer  tones  of  Claude.  His  Works  now  begin  to  show  a 
heightened  scale  of  colour,  gradually  increasing  in  richness 
and  splendour  and  reaching  its  culminating  point  in  such 
works  as  the  Ulysses,  Childe  Harold's  Pilgrimage,  the 
Golden  Bough,  and.  the  Fighting  Temlraire.  All  these 
works  belong  to  the  middle  period  of  Turner's  art  (1829- 
39),  when  his  powers  were  entirely  developed  and  entirely 
unabated.  Much  of  his  most  beautiful  work  at  this  period 
is  to  be  found  in  his  water-colour  drawings :  thoso  exe- 
cuted for  Whitakcr's  History  of  RichnioneTsJiire  (1819-21),' 
for  Cooke's  SoxdJtem  Coatt  (1814-26),  for  The  Rirers  of 
England  (1824),  for  England  and  Wales  (1829-38),  Pro-' 
vincial  Antiquities  (1826),  Rogers's  Italy  (1830),  Scott'a 
Works  (1834),  and  The  Rivers  of  Franre  (1833-35)  are  in 
many  instances  of  the  greatest  beauty.  Of  the  Richmond- 
shire  drawings  Mr  Ruskin  says,  "The  foliage  is  rich  and 
marvellous  in  composition,  the  rock  and  hill  drawing  in- 
superable, the  skies  exquisite  in  complex  form." 

But  perhaps  one  of  the  greatest  services  Turner  rendered 
to  the  art  of  England  was  the  education  of  a  whole  school 
of  engravers.  His  best  qualities  as  a  teacher  came  from 
the  union  of  strength  and  delicacy  in  his  work;  Bubtle 
and  delicate  tonality  was  almost  a  new  element  for  the 
engraver  to  deal  with,  but  with  Turner's  teaching  and 
careful  supervision  his  engravers  by  degrees  mastered  it 
more  or  less  successfully,  and  something  like  a  new  de- 
velopment of  the  art  of  engraving  was  the  result.  No 
better  proof  can  be  found  of  the  immense  advance  made 
than  by  comparing  the  work  of  the  landscape  engravers  of 
the  pre-Turnerian  period  with  the  work  of  Miller,  GoodaU, 
Willmore,  Cooke,  Wallis,  Lupton,  C.  Turner,  Brandard, 
Cousen,  and  others  who  worked  under  his  guidance.  The 
art  of  steel  engraving  reached  its  highest  development  in 
England  at  this  time.  Rogers's  Italy  ( 1 830)  and  his  roe ms 
(1834)  contain  perhaps  tho  most  beautiful  and  delicate 
of  the  many  engravings  executed  after  Turner's  drawings. 
They  are  vignettes,*  a  form  of  art  which  Turnor  understood 
better  than  any  artist  ever  did  before, — perhaps,  we  might 
add,  since.  The  Alps  at  Daybreak,  Columbus  Discovering 
Land,  and  Daiur  I/ora  Quieti  may  bo  given  as  examples 
of  the  finest. 

In  1828  Turner  paid  a  second  visit  to  Italy,  this  time 
1  of  considerable  duration,  on  the  way  visiting  NJmcs, 
Avignon,  Marseilles,  Genoa,  Spoezia,  and  Siena,  and  in  the 
following  year  he  exhibited  tho  Ulysses  Deriding  Polyphe- 
mus, now  in  the  National  Gallery.  It  marks  the  beginning 
of  the  central  and  best  period  of  Turner's  power.  This 
work  is  so  well  known  that  description  is  hardly  needed. 
The  galley  of  Ulysses  occupies  the  centre  of  tho  picture ; 
the  oars  are  being  thrust  out  and  tho  sailors  flocking  up 
tho  masts  to  unfurl  sail,  while  Ulysses  waves  the  blazing 
olivo  tree  in  defiance  of  tho  giant,  whose  huge  form  is 
seen  high  on  the  cliffs  above;  and  tho  shadowy  horses  of 
Phoebus  are  traced  in  the  slanting  rays  of  the  rising  Bun. 
The  impression  thi3  picture  lea-ves  is  one  of  great  power 
and  splendour.  The  painting  throughout  is  magnificent, 
especially  in  the  sky.    Leslie  speaks  of  it  as  "  a  poem  of 

"  Of  all  the  arti&ta  whoever  lived  I  think  it  la  Turner  who  treated 
the  vignette  mo.t  exquisitely,  and,  if  it  were  necessary  to  find  aome  par- 
ticular reason  for  thin,  I  should  ssy  that  it  may  have  been  because  there 
»u  nothing  harsh  or  rigid  in  hu  geuiuf,  that  forma  and  colours  meltod 
into  each  other  tenderly  in  his  dream  world,  and  that  hi*  sense  of 
gradation  wm  the  lno»t  delicate  ever  posi5saed  by  man"  (Uamcrtonl. 
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matchless  splendour  and  beauty."  From  this  period  on- 
ward till  about  1840  Turner's  life  m  one  of  unceasing 
activity.  Nothing  is  more  astonishing  than  his  prodigious 
fertility;  he  rose  early,  worked  from  morning  till  night, 
entirely  absorbed  in  his  art,  and  gradually  became  more 
and  more  solitary  and  isolated.  Between  1829  and  1839 
he  sent  fifty-fire  pictures  to  the  Royal  Academy,  painted 
many  others  on  private  commission,  made  over  four 
hundred  drawings  for  engravers,  besides  thousands  of 
studies  and  sketches  from  nature.  His  industry  accounts 
for  the  immense  quantity  of  work  he  left  behind  him. 
There  is  not  the  slightest  evidence  to  show  that  it  arose  from 
a  desire  to  make  money,  which  he  never  cared  for  in  com- 
parison with  his  art    Ho  has  been  accused,  perhaps  not 

ness  dealings,  and  many  stories  are  told  to  his  discredit 
But  in  private  he  often  did  generous  things,  although 
owing  to  his  reserved  disposition  bis  virtues  were  known 
only  to  a  few.  His  faults  on  the  other  hand — thanks  to 
the  malice,  or  jealousy,  of  ono  or  two  individuals — were 
freely  talked  about  and,  as  a  matter  of  course,  greatly  ex- 
aggerated. "  Keep  it,  and  send  your  children  to  school 
and  to  church,"  were  the  words  with  which  he  declined 
repayment  of  a  considerable  loan  to  a  poor  drawing-master's 
widow.  On  another  occasion,  when  interrupted  in  his 
work,  ho  roughly  chid  and  dismissed  the  applicant,  a  poor 
woman ,  but  she  had  hardly  left  his  door  before  he  followed 
her  and  slipped  a  £5  note  into  her  hand.  His  tenants  in 
Harley  Street  were  in  arrears  for  years,  but  he  would  never 
allow  his  lawyer  to  distrain ;  and  if  further  proof  of  his 
generosity  were  needed  his  great  scheme  for  bettering  the 
condition  of  the  unfortunate  in  his  own  profession  should 
suffice.  On  one  occasion  he  is  known  to  have  taken  down 
a  picture  of  his  own  from  the  walla  of  the  Academy  to 
make  room  for  that  of  an  unknown  artist 

The  first  of  Turner's  Venetian  pictures  (Bridge  of 
Sighs,  Ducal  Palace  and  Custom  House,  Venice,  Canaletti 
Painting)  appeared  in  the  Academy  in  1833.  Compared 
with  the  sober,  prosaic  work  of  Canaletti,  Turner's  pictures 
of  Venice  appear  like  poetic  dreams.  Splendour  of  colour 
and  carelessness  of  form  generally  characterize  them. 
Venice  appeared  to  him  "  a  city  of  rose  and  white,  rising 
out  of  an  emerald  sea  against  a  sky  of  sapphire  blue." 
Many  of  these  Venetian  pictures  belong  to  his  later  manner, 
and  some  of  them,  the  Sun  of  Venico  Qoing  to  Sea  (1843), 
Approach  to  Venice  (1844),  and  Venice,  Evening,  Going  to 
the  Ball  (1645),  to  his  latest  As  Turner  grew  older  his 
love  of  brilliant  colour  and  light  became  more  and  more 
a  characteristic.  In  trying  to  obtain  these  qualities  he 
gradually  fell  into  an  unsound  method  of  work,  treating 
oil  as  if  it  had  been  water-colour,  using  both  indiscrimi- 
nately on  the  same  canvas,  utterly  regardless  of  the  result 
Many  of  his  finest  pictures  are  already  in  a  ruined  state, 
mere  wrecks  of  what  they  once  were. 

The  Fighting  Temeraire  Tugged  to  her  Last  Berth  to 
be  Broken  up  (see  vol.  xxi.  p.  441,  fig.  43)  was  exhibited  in 
the  Academy  of  1839.  By  many  it  is  considered  one  of 
his  finest  works.  Turner  had  all  his  lifo  been  half  a  sailor 
at  heart :  he  loved  the  sea,  and  shipping,  and  sailors  and 
their  ways ;  many  of  his  best  pictures  are  sea  pieces ;  and 
the  old  ships  of  Collingwood  and  Nelson  were  dear  to  him. 
Hence  the  pathetic  feeling  he  throws  around  the  fighting 
Temeraire.  The  old  three-decker,  looking  ghostly  and 
wan  in  the  evening  light,  is  slowly  towed  along  by  a 
black,  fiery  little  steam  tug, — a  contrast  suggesting  the 
passing  away  of  the  old  order  of  things  and  the  advent  of 
the  .new ;  and  behind  the  sun  sets  red  in  a  thick  bank 
of  smoke  or  mist.  The  Slave  Ship,  another  important  sea 
picture,  was  exhibited  in  the  following  year,  and  in  1842 
Peace :  Burial  at  Sea,  commemorative  of  Wilkio. 
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Turner  had  now  reached  his  sixty-seventh  year,  bat  no 
very  marked  traces  of  declining  power  are  to  be  seen  in 
his  work.  Many  of  the  water-colour  drawings  belonging 
to  this  period  are  of  great  beauty,  and,  although  a  year  or 
two  later  his  other  powers  began  to  fail,  his  faculty  for 
colour  remained  unimpaired  almost  to  the  end.  He  paid 
his  last  visit  to  the  Continent  in  1843,  wandering  about 
from  one  place  to  another,  and  avoiding  his  own  country- 
men, an  old  and  solitary  man.  •  At  his  house  in  Queen 
Anno  Street  they  were  often  ignorant  of  his  whereabouts 
for  months,  as  he  seldom  took  the  tronblo  to  write  to  any 
ono.  Two  years  later  (1845)  his  health  gave  way  and 
with  it  both  mind  and  sight  began  to  fail.  The  works 
of  his  declining  period  exercised  the  wit  of  the  critics. 
Turner  felt  these  attacks  keenly.  t  He  was  naturally  kind- 
hearted  and  acutely  sensitive  to  censure.  "  A  man  may 
be  weak  in  his  age," he  once  remarked,  "but  you  should 
not  tell  him  so." 

After  1845  all  the  pictures  shown  by  Turner  belong  to 
the  period  of  decay, — mere  ghosts  and  shadows  of  what 
once  had  been.  In  1850  he  exhibited  for  the  last  time. 
Ho  had  given  up  attending  the  moetinga  of  the  Academi- 
cians ;  none  of  his  friends  had  seen  him  for  months ;  and 
even  his  old  housekeeper  had  no  idea  of  his  whereabouts. 
Turner's  mind  had  evidently  given  way  for.  some  time,  and 
with  that  love  of  secrecy  which  in  later  years  had  giown 
into  a  passion  ho  had  gone  away  to  hide  hinuelf  in  a 
corner  of  London.  He  had  settled  as  a  lodger  in  a  small 
house  in  Chelsea,  overlooking  the  river,  kept  by  his  old 
Margate  landlady,  Mrs  Booth.  To  the  children  in  the 
neighbourhood  he  was  known  as  "Admiral  Booth."  His 
short,  sailorlike  figure  may  account  for  the  idea  that  he 
was  an  impoverished  old  naval  officer.  He  had  been  ill 
for  some  weeks,  and  when  his  Queen  Aune  Street  house- 
keeper at  last  discovered  his  hiding-place  she  found  him 
sinking,  and  on  the  following  day,  the  19th  December  1851, 
ho  died.  He  was  buried  in  St  Paul's  cathedral,  in  deference 
to  a  wish  he  had  himself  expressed. 

He  left  the  Urge  fortune  he  had  aransscd  (about  £140,000)  to 
found  »  charity  for  the  "  maintenance  and  support  of  raalo  decayed 
artists,  being  born  in  England,  and  of  English  parent*  only,  and 
of  lawful  Issue."  His  pictures  he  bequeathed  to  the  nation,  on  con- 
dition that  they  were  to  be  exhibited  in  rooms  of  their  own,  and 
that  these  rooms  were  to  be  called  "  Turner's  Gallery."  The  will 
and  its  codicils  were  so  confused  that  after  years  of  litigation,  duriiig 
which  a  large  part  of  the  money  was  wasted  in  legal  expenses,  it 
was  found  impossible  to  decide  what  Turner  really  wanted.  A 
compromise  was  effected  in  which  the  wishes  of  everybody,  saro 
those  of  the  testator,  were  consulted,  his  next-of-kin,  whom  he  did 
not  mean  to  get  a  single  farthing,  inheriting  the  bulk  of  his  pro- 
perty. The  nation  got  all  the  pictures  and  drawings,  and  the  Royal 
Academy  £20,000. 

It  is  unnecessary  here  to  do  more  than  allude  to  the  charge 
which  hare  been  brought  against  Turner's  moral  character.  Like 
most  men  of  note  he  had  his  enemies  and  detractors,  and  it  is  to 
be>  regretted  ths t  so  many  of  the  stories  thoy  set  in  circulation 
ehonld  have  been  repeated  by  one  of  his  biographers,  who  candidly 
admits  having  'spared  none  of  bis  faults,"  and  excuaea  himself  for 
so  doing  by  ,rwhst  he  hopes"  is  his  " undeviating  love  of  truth." 
The  immenso  quantity  of  work  accomplished  by  Turner  during  his 
lifetime,  work  full  of  the  utmost  delicacy  and  refinement,  proves 
the  singularly  fi.no  condition  of  his  nervoua  aystem,  and  is  perhaps 
the  best  answer  that  can  bo  given  to  the  charge  of  being  excessively 
addicted  to  sensual  gratification.  In  hi*  declining  years  he  possibly 
had  recourse  to  stimulants  to  help  hia  failing  powers,  but  it  by  no 
means  follows  that  hs  went  habitually  to  excess  in  their  use.  Ho 
never  lost  an  opportunity  of  doing  a  kindness,  and  under  a  rough 
and  cold  exterior  there  was  more  good  and  worth  hidden  than  tho 
world  imagined.  "  During  the  ten  years  I  knew  him,"  says  Mr 
Ruskin,  "years  in  which  he  tvas  suffering  most  from  the  evil- 
speaking  of  the  world,  I  never  heard  him  say  one  depreciating, 
word.of  any  living  man  or  man's  work  ;  I  never  saw  him  look  an 
unkind  or  blameful  look ;  I  never  knew  him  let  pass,  without 
sorrowful  remonstrance,  or  endesvout  at  mitigation,  a  blameful 
word  apoken  by  another.  Of  no  man  but  Turner,  whom  I  have 
ever  known,  could  I  aay  this."  Twice  during  his  earlier  days  there 
are  circumstance*  leading  to  the  belief  that  he  had  thoughts  of 
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marriage,  but  on  both  occasion*  it  ended  in  disappointment,  and 
Lis  home  (iter  nil  father  died  waa  cheerless  and  solitary,  without 
aolacs  or  comfort  of  any  kind. 

If  Turner  had  died  early  his  reputation  as  an  artist  would  have 
been  "very  different  from  what  it  ultimately  became.  He  would 
not  hare  been  recognixed  as  a  eolourist.  It  was  only  after  the  year 
1920  that  colour  began  to  assert  itself  strongly  in  his  work.  He 
painted  for  many  a  year  in  greys  and  greens  aud  browns,  went 
steadily  through  "the  subdued  golden  chord,"  and  painted  .yellow 
mists  and  suns  rising  through  rapour ;  but  as  time  went  on  that 
was  no  longer  enough,  and  he  tried  to  paint  the  sun  in  his  strength 
and  the  full  glories  of  sunshine.  The  means  at  the  painter's  dis- 
posal are,  however,  limited,  and  Turner,  in  his  efforts  after  brilliancy, 
began  to  indulge  in  reckless,  experiments  in  colour.  He  could  not 
endure  even  the  slightest  restraints  which  technical  limitations  im- 
pose, but  went  on  trying  to  paint  the  nnpaintable.  As  a  water- 
colour  painter  Turner  stands  pre-eminent ;  he  is  unquestionably 
the  greatest  master  in  that  branch  of  art  that  erer  lived.  If  his 
work  is  compared  with  that  of  Barrett,  or  Varley,  or  Combs,  or 
Sandby,  or  any  of  the  earlier  masters,  so  great  is  Turner's  superior- 
ity that  the  art  in  hu  hands  seems  to  be  lifted  altogether  into  a 
higher  region. 

In  1843  a  champion,  in  the  person  of  Mr  Raskin,  arose  to  defend 
Turner  against  the  unjust  ana  ignorant  attacka  of  the  press,  and 
what  at  first  waa  intended  as  a  "short  pamphlet,  reprobating  the 
manner  and  style  of  these  critics,"  grew  into  the  five  volumes 
known  ss  Modern  Painters.  The  writer  employs  all  his  eloquence 
and  his  great  critical  faculty  to  prove  how  immeasurably  superior 
Turner  was  to  all  who  bad  ever  gone  before,  hardly  restricting  his 
supremacy  to  landscape  art,  and  placing  him  among  the  "  seven 
supremo  colourists  of  the  world."  Two  lives  of  Turner  have  been 
written,  ono  by  Mr  Thombury,  the  other  by  Mr  Hamerton.  The 
work  of  the  latter  deserves  the  highest  commendation  ;  it  (rives  a 
clear  and  consistent  history  of  the  great  artist,  and  b  characterized 
by  refined  thought  and  critical  insight.  An  excellent  little  book  by 
Mr  W.  C.  Monk  house  should  also  be  noticed.  (O.  BE.) 

TURNHOUT,  a  town  of  Belgium,  in  the  province  of 
Antwerp,  25  miles  east-north -east  from  Antwerp  and  6 
from  the  Dutch  frontier,  stands  in  the  middle  of  a  wide 
plain.  It  is  a  prosperous  manufacturing  and  commercial 
centre,  the  chief  industries  being  the  weaving  of  cottons 
and  linens  (especially  ticking),  lacc-making,  paper-making, 
brick-making,  dyeing,  bleaching ;  there  is  also  an  establish- 
ment for  the  rearing  of  leeches.  The  population  of  the 
commune  in  1876  was  15,743. 

TURNING.    See  Ljlthk. 

TURNIP.    See  Agwctjlttjrx,  vol  L  pp.  365-368,  and 
Hortictjxturr,  vol.  xii.  p.  288. 

TURNIP-FLY,  Turxip-Flia,  or  Earth  Flea-Birth, 
the  name  applied  to  several  species  of  Haltxca  which  infest 
turnip  fields  and  do  considerable  damage  to  crops.  The 
genus  belongs  to  tho  family  Ckrysomelidet,  and  includes 
about  100  species.    The  turnip-fly  most  usually1  met  with, 
Haltica  nemorum,  is  scarcely  2mm.  in  length  and  of  a 
shining  black  colour,  with  two  och- 
reous  yellow  longitudinal  bands  run- 
ning along  each  wing-case;  the  bands 
are  slightly  sinuous  and  bend  inwards 
at  the  hinder  end.    Of  the  eleven- 
jointed  antennas  the  first  three  seg-  >  f  j 
ments  are  yellow  and  the  remainder    Turnip  fly  [Baliiea 
black.    The  coxa  are  black,  the  rest  nemorum).- 
of  the  legs  having  a  yellowish  hue.     The  cox®  and 
tibue  are  stout  and  formed  for  leaping,  especially  in  tho 
posterior  pair  of  legs.    The  remarkable  power  of  jumping 
has  given  riso  to  the  name  turnip-flea.    The  females  are 
slightly  longer  and  decidedly  stouter  than  tho  males. 

Another  species,  II.  eoncinna,  has  a  greenish  yellow  or 
brassy  appearance,  and  the  tiblas  of  the  two  posterior  legs 
are  armed  with  a  thorn-like  hook.  A  third  species,  II. 
cojuobrina,  is  of  a  dark  blue  colour  above,  whilst  another 
species,  //.  obtcurella,  often  very  abundant,  is  of  a  lighter 
blue  colour,  and  larger  than  those- mentioned  above. 

The  life.bistory  of  HiltUa  nemorum  may  be  taken  as  an  example 
or  that  of  the  treuus.  .  The  beetles  bepin  pairing  during  April,  snd 
i  all  through  the  summer.    The  female  lays  but  lew  eggs, 
y  one  a  day.    The  to;*  are  deposited  on  the  under  surfs™  of  ( 
a  leaf,  close  under  one  of  the  projecting  veins  ;  they  possess  a  pro-  •  bsve 


tectire  colouring.  The  development  within  the  egg  lasts  ten  days, 
at  the  end  of  which  •  small  larva  creeps  out,  ana  at  once  eats  its 
way  through  the  lower  epidermis  of  the  leaf  into  the  mesophyll  and 
there  forms  long  winding  burrows.  The  larva  or  maggot  is  of  a 
yellowish  colour  and  somewhat  cylindrical  in  form,  ft  has  three 
pairs  of  legs  anteriorly  and  a  pair  of  pro-legs  at  its  hinder  end.  The 
most  anterior  and  the  most  posterior  segment  bear  a  black  spot. 
The  month  is  provided  with  a  pair  of  mandibles,  by  means  of 
which  the  larva  eats  it*  way  through  the  soft  tissue  of  the  leaf. 
This  larval  condition  lasts  about  six  days  ;  the  maggot  then  leaves 
the  leaf  and  buries  itself  some  one  or  two  inches  beneath  the  surface 
of  the  earth  ;  here  it  turns  into  a  chrysalis.  From  this  the  full- 
grown  beetle  emerges  after  an  interval  of  fourteen  days,  and  it  is  iu 
this  stago  of  it*  life-history  thst  it  proves  most  destructive  to  the 
turnip  crop.  Several  broods  may  be  produced  each  season  ;  the 
beetle  lives  through  the  winter  sheltered  under  fallen  leaves,  pieces 
of  wood,  clods  of  earth,  ta,  until  the  warmth  of  spring  awakens  it, 
when  it  soon  begins  to  lay  eggs. 

Since  the  chief  damage  to  the  crop  is  due  to  the  perfect  beetle 
devouring  the  young  leaves  of  the  turnip  plant,  one  of  the  most 
important  methods  of  dealing  with  the  pest  is  to  ensure  a  strong 
and  healthy  growth  of  the  plant,  by  means  of  manuring,  watering, 
ttc  Another  preventative  is  the  removal  of  such  weeds  as  the 
shepherd's  purse  snd  charlock,  which  harbour  the  insect  in  great 
numbers,  and  the  removal  of  any  stubble  in  which  it  might  pass 
the  winter.  When  a  crop  is  badly  attacked  dressings  of  soot  and 
gas- lime  mixed  with  sulphur  and  lime,  or  of  soot  or  lime  alone, 
prove  efficacious,  but  these  must  be  applied  whilst  the  dew  is  on 
the  leaves  or  the  "fly"  will  escape. 

TURNSTONE,  the  name  long  given 1  to  a  shore-bird, 
from  its  habit  of  turning  over  with  its  bill  such  stones  bj» 
it  can  to  seek  its  food  in  the  small  crustaceans  or  other 
animals  lurking  beneath  them.  It  is  the  Tringa  interprtt  * 
of  LinnRus  and  StreptUat  interprtt  of  moat  later  writers, 
and  is  remarkable  as  being  perhaps  the  most  cosmopolitan 
of  birds ;  for,  though  properly  belonging  to  the  northern 
hemisphere,  there  is  scarcely  a  sea-coast  in  the  world 
on  which  it  may  not  occur :  it  has  been  obtained  from 
£pi£xbergen  to  the  Strait  of  Magellan  and  from  Point 
Barrow  to  the  Cape  of  Good  Hope  and  New  Zealand — 
examples  from  the  southern  hemisphere  being,  however, 
almost  invariably  in  a  state  of  plumage  that  shows,  if  not 
immaturity,  yet  an  ineptitude  for  reproduction.  It  also, 
though  much  less  commonly,  resorts  to  the  margins  of 
inland  rivers  and  lakes ;  but  it  is  very  rarely  seen  except 
in  the  neighbourhood  of  water,  and  salt  water  for  preference. 

The  Turnstone  is  about  as  big  as  an  ordinary  Snipe  ;  but,  com- 
pared with  most  of  its  allies  of  the  group  Limicolm,  to  which  it  be- 
long*, its  form  is  somewhat  heavy,  ana  its  legs  are  short.  Still  ft 
is  brisk  in  its  movement*,  and  it*  variegated  plumage  make*  it  a 
pleasing  bird.  Seen  in  front,  it*  white  face,  striped  with  black,  and 
broad  black  gorget  attract  attention  a*  it  sits,  often  motionless,  on 
the  rocks  ;  while  in  flight  the  white  of  the  lower  part  of  the  back 
and  white  band  across  the  wings  are  no  leas  conspicuous  even  at  a 
distance.  A  nearer  view  will  reveal  the  rich  chestnut  of  the  mantle 
and  upper  wing-coverts,  and  the  combination!  of  oolouiw  thus  ex- 
hibited suggest*  the  term  "  tortoise-shell "  often  applied  to  it — the 
quill-feathers  being  mostly  of  a  dark  brown  and  its  lower  parts  pure 
white.  The  deeper  tints  are,  howcTer,  peculiar  to  the  nuptial 
plumage,  or  are  ouly  to  be  faintly  traced  at  other  times,  so  thst  in 
winter  the  adult*— snd  the  young  always — have  a  much  plainer 
appearance,  ashy -grey  and  white  being  almost  the  only  hues  observ- 
able. From  the  fact  that  Turnstones  may  bo  met  with  at  almost  any 
neiwoii  in  various  pert*  of  the  world,'  and  especially  on  islands  as 
the  Canaries,  Aiores,  and  many  of  those  in  the  British  i 


it  has 

been  inferred  that  these  birds  may  breed  in  such  places.  In  tome 
cases  this  may  prove  to  be  true,  but  in  moat  evidence  to  that  effect 
is  wanting.  In  America  tho  breeding-range  of  this  species  has  not 
been  defined.    In  Europe  tlicro  is  good  reason  to  suppose  that  it 


1  The  name  seems  to  appear  first  in  Willoghbv's  OrnMoloyia  (p. 
231)  In  1679  ;  but  he  gave  as  an  alias  that  of  Sea-Dottrel,  under  wl.irh 
name  a  drawing,  figured  by  him  (pi.  $8),  was  sent  to  him  by  Sir 
Thomas  Browne. 

1  Linniro*  (<W.  «h  Gothlindtla  Resa,  p.  217),  who  first  ruet  with 
this  bird  on  the  island  of  Gottlaml,  lit  July  1741,  was  under  ti  e  mis- 
taken belief  that  it  was  there  called  Talk  (  =  interpret).  But  that  nam* 
properly  belongs  to  the  Redshank  (f.r.),  from  the  cry  of  waning  to 
other  animals  that  it  utters  on  the  approach  of  danger. 

»  The  authors  of  The  Hater  Birds  of  A'orih  America  (L  p.  123)  in 
reference  to  this  fact  raise  the  ingenious  question,  "  Do  birds,  after  they 

"cr  to  stay  in  a  warm  climate  ' " 

Digitized  by  Google 


T  U  R  —  T  U  R 


GG9 


includes  Shetland;  bat  it  is  on  the  north- western  coast  of  the 
eontiuent,  from  Jutland  to  tho  extreme  north  of  Norway,  that  the 
greatest  number  are  reared.  The  neat,  contrary  to  the  habit*  of 
most  Litn  icolm,  is  generally  placed  under  a  ledge  of  rock  which 
shelters  the  bird  from  observation,1  and  therein  are  laid  four  eggs, 
of  a  light  olive-green,  closely  blotched  with  brown,  and  hardly  to 
be  mistaken  for  those  of  any  other  bird.  A  second  species  of  Turn- 
stone ia  admitted  by  some  authors  and  denied  by  others.  This  is 
the  S.  mtlanoocphalut  of  the  Paci6c  coast  of  North  America,  which 
is  said  to  be  on  the  average  larger  than  S.  interpret,  and  it  never 
exhibits  sny  of  the  chestnut  colouring. 

Though  tho  genus  Streptilat  seems  to  be  rightly  placed 
among  the  Charadriidte  (cf.  Plover),  it  occupies  &  some- 
what abnormal  position  among  them,  and  in  the  form  of 
its  pointed  beak  and  its  variegated  coloration  has  hardly 
any  very  near  relative.  (a.  n.) 

TURPENTINE  consists  of  the  oleo-resins  which  exude 
from  certain  trees,  especially  from  some  conifers  and  from 
the  terebinth  tree,  Putacia  TerebintJtus,  L.  It  was  to  the 
product  of  the  latter,  now  known  as  Chian  turpentine,  that 
th«  term  was  first  applied.  The  terebinth  tree  (ripfuvQos 
of  Theophrastus)  and  its  resin  (pj/nVn  rtpplv$ivt})  were 
well  known  and  highly  prized  from  the  earliest  times. 
Tho  tree  is  a  native  of  the  islands  and  shores  of  the  Medi- 
terranean, passing  eastward  into  Central  Asia;  but  the 
resinous  exudation  found  in  commerce  is  collected  in  the 
island  of  Scio.  Chian  turpentine  is  a  tenacious  semi-fluid 
transparent  body,  yellow  to  dull  brown  in  colour,  with  an 
agreeable  resinous  odour  and  little  taste.  On  exposure 
to  the  air  it  becomes  dry,  hard,  and  brittle.  In  their 
general  characters,  turpentines  are  soft  solids  or  semi-fluid 
bodies,  consisting  of  a  mixture  of  one  or  more  resins  with 
essential  oils,  which,  although  differing  in  physical  pro- 
perties, have  a  composition  corresponding  to  the  formula 
C.0Hia.  They  also  contain  minute  quantities  of  oxygenated 
oils.  Formerly  they  had  considerable  reputation  in  medi- 
cine, and  they  still  continue  to  be  employed  in  plasters 
and  ointments ;  but  their  great  use  is  in  the  arts,  for  which 
they  are  separated  by  distillation  into  rosin  or  colophony 
(see  Rosm,  vol  xx.  p.  852)  and  oil  or  spirit  of  turpentine. 

Crude  or  common  turpentine  ia  the  commercial  name  which 
embraces  the  olec-reriu  yielded  by  several  coniferous  trees,  both 
European  and  American.  The  principal  European  product,  some- 
times distinguished  as  Bordeaux  turpentine,  is  obtained  from  the 
sea  pine,  Pinut  maritima,  in  the  Landes  department  of  France. 
Crude  turpentine  is  furthor  yielded  by  the-8cotch  fir,  P.  tylvtttrit, 
throughout  northern  Europe,  and  by  the  Corsican  pine,  P.  Laricio, 
in  Austria  and  Corsica.  In  the  United  States  the  turpentine- 
yielding  pines  are  the  swamp  pine,  P.  paluttrit,  and  the  loblolly, 
P.  Tttaa,  both  inhabiting  North  and  South  Carolina,  Georgia,  and 
Alabama  Venice  turpentine  ia  yielded  by  the  larch  tree,  Larix 
cttropma,  from  which  it  is  collected  principally  in  Tyrol.  Straj- 
burg  turpentine  is  obtained  from  the  bark  of  the  silver  fir  ;  but 
it  is  collected  only  in  small  quantities.  Less  known  turpentines 
are  obtained  from  the  mountain  pine,  P.  Pumilio,  the  stone  j>ine, 
P.  Cembra,  the  Aleppo  pine,  P.  haiepensis,  fee.  The  so-called 
Canada  balsam,  from  A  bits  baleamea  (see  Balsam,  voL  iiL  p.  203), 
is  also  a  true  turpentine. 

Oil  cf  turpentine  as  a  commercial  product  is  obtained  from  all 
or  any  of  these  oleo-resins,  but  on  a  largo  scale  only  from  crude 
or  common  turpentine.  The  essential  oil  is  rectified  by  redistilla- 
tion with  water  and  alkaline  carbonates,  and  the  water  which  the 
oil  carries  over  with  it  is  removed  by  a  further  distillation  over 
calcium  chloride.  Oil  of  turpentine  ia  a  colourless  liquid  of  oily 
consistence,  with  »  strong  characteristic  odour  and  a  hot  disagree- 
able  taste.  Its  boiling  point  ranges  from  152°  to  17fi*  C.  at  ordinary 
temperature  ;  its  sp.  gr.  is  between  0  856  and  0-870  ;  and  in  optical 

?>roperties  it  rotate*  the  plane  of  polarized  light  both  to  right  and 
eft  in  varving  degrees  according  to  its  sources.  It  is  soluble  in 
alcohol,  ether,  benzol,  other  essential  oils,  and  the  fixed  oils,  and 
itself  is  a  solvent  of  resins  and  caoutchouc  On  exposure  to  the  air  it 
dries)  to  a  solid  resin,  and  when  oxidized  in  the  presence  of  water 
jfivea  off  peroxide  of  hydrogen — a  reaction  utilized  in  the  preparation 
of  a  diainfectant  called  ''sanitas."  Oil  of  turpentine  is  largely 
used  in  the  preparation  of  varnishes,  and  as  a  medium  by  paint  rs 
in  their  "  flat "  colours. 

z  There  is  little  external  difference  between  the  sexes,  and  the 
brightly-contrasted  colours  of  the  heu-bird  seem  to  require  some  kind 
of  concealment 


TURPIN,  archbishop  of  Rheims  and  the  supposititious 
author  of  Hittoria  Karoli  Magni  tt  Rotholandi,  is  probably 
to  be  identified  with  Tilpin,  who  was  archbishop  of  Rheims 
towards  the  end  of  the  8th  century.  This  Tilpin  is  alluded 
to  by  Hincmar  (845-882),  his  third  successor  in  tho  see. 
According  to  Flodoard  (ob.  969),  Charles  Martel  drove 
Ragobert,  bishop  of  Rheims,  from  his  office,  putting  in 
his  place  a  warrior-clerk,  Milo.  The  same  writer  repre- 
sents Milo  as  discharging  a  mission  among  the  Vascones  or 
Basques,  the  very  people  to  whom  authentic  history  has  * 
ascribed  the  great  Carolingian  disaster  at  Roncesvalles.  It 
is  possible  that  we  owe  the  warlike  legends  that  have 
accumulated  round  the  name  of  Turpin  to  some  confusion 
of  his  identity  with  that  of  his  martial  predecessor. 
Flodoard  says  that  Tilpin  was  originally  a  monk  of  St 
Denis ;  and  we  know  from  Hincmar  that,  after  his  appoint- 
ment to  Rheims,  he  occupied  himself  in  securing  the  re- 
storation of  the  metropolitan  rights  and  landed  property 
of  his  church,  whose  revenue  and  prestige  had  been  im- 
paired under  Milo's  rule.  He  was,  according  to  the  latter 
authority,  elected  in  the  days  of  Pippin,  the  son  of  Charles 
Martel,  »'.«.,  between  752  and  768.  He  died,  if  we  may 
trust  the  evidence  of  a  diploma  alluded  to  by  Mabillon,  in 
794.  Hincmar,  who  composed  his  epitaph,  makes  him 
bishop  for  forty  years  and  more,  from  which  it  is  evident 
that  he  was  elected  somewhere  about  754.  Flodoard, 
however,  states  that  he  died  in  the  forty^eventh  year  of 
his  bishopric  Tilpin  was  present  at  the  synod  of  Rome 
in  769 ;  and  Pope  Hadrian,  at  the  request  of  Charlemagne, 
sent  him  a  pallium  and  confirmed  the  rights  of  his  church 
(Gallia  Christiana,  ix.  28-30).  According  to  Flodoard, 
he  substituted  monks  for  canons  in  the  monastery  of  St 
Remigius;  and  17th-century  tradition  ascribed  to  him 
an  ancient  pontificate,  still  extant  in  Harlot's  days  (17th 
century). 

The  above  ia  a  summary  of  all  that  authentic  history  and  trust- 
worthy tradition  teach  about  the  author  to  whom  the  common  voice 
of  the  Middle  Ages  ascribed  the  Hittoria  Caroli  Magni.  A  short 
account  of  the  work  baa  been  given  elsewhere  (Roland,  Legend 
or).  But,  popular  as  this  production  was  during  the  Middle  Ages, 
it  was  rather  the  crystallization  of  earlier  Roland  legends  than  the 
source  of  later  one*.  Potthast  has  enumerated  about  fifty  codices 
without  by  any  means,  according  to  M.  Gaston  Paris,  exhausting 
the  list  The  latter  writer  has  made  the  Hittoria  Karoli  the 
subject  of  a  special  study  (De  Pteudo-  Turpino,  Paris,  1805),  which 
may  be  recommended  as  a  model  of  brilliant  though  cautious 
scholarship.  The  great  popularity  of  the  pseudo-Turpin  seems  to 
date  from  the  latterhalf  of  the  12th  century  ;  and  M.  Paris  enumer- 
ates at  least  five  French  translations  belonging  to  the  18th,  and 
one  into  Latin -verse  of  about  the  same  age.  Mr  Ward  (Cat.  of 
Romance*,  (40)  has  recently  expressed  a  doubt  as  to  whether  tho 
Turpin  chronicle  was  completed  st  Vienna. 

TURQUOISE,  a  blue-  or  bluish  green  mineral,  valued, 
when  cut  and  polished,  as  an  ornamental  stone.  Tho 
finest  variety  occurs  in  Persia,  whence  it  originally  reached 
western  Europe  by  way  of  Turkey,  and  thus  came  to  be 
callod  by  the  Venetians,  who  imported  it,  turchtta,  and 
by  the  French  turquoise.  It  is  chemically  a  hydrated 
phosphate  of  aluminium,  associated  with  a  variable  pro- 
portion of  hydrated  phosphate  of  copper,  to  which  it  owen 
much  of  its  colour.  The  green  tints  of  certain  varieties 
appear  to  be  due  to  admixture  with  salts  of  iron.  A  fine 
blue  Persian  turquoise,  analysed  by  Prof.  A.  H.  Church, 
yielded — alumina  40'19,  phosphorus  pentoxide  32*86,  water 
19  34,  cupric  oxide  5-27,  ferrous  oxide  2  21,  and  manganous 
oxide  0*36.  The  most  valued  tint  of  the  turquoise  is  a 
delicate  blue,  inclining  slightly  to  green;  in  many  speci 
.  mens  the  green  becomes  more  pronounced  with  age. 
Although  the  turquoise  is  practically  opaque,  sections  may 
be  ground  so  thin  as  to  admit  of  examination  by  trans- 
mitted light.  Its  microscopic  structure  was  first  studied 
by  Prof.  Fischer  of  Freiburg  (Baden),  afterwards  by  H. 
Bucking  of  Strasburg,  and  recently  by  Clarke  and  Diller. 
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Thin  sections  are  almost  colourless.  Between  crossed 
Nicola  they  show  either  a  fibrous  texture  or  a  finely-granular 
aggregate  of  doubly- refracting  particles  without  definite 
crystalline  outlines.  The  mineral  has  never  been  found 
crystallized,  but  occurs  as  veins,  nodules,  stalactitic  masses, 
and  incrustations.  Large  pieces  are  exceedingly  rare.  The 
specific  gravity  of  turquoise  is  about  2 '75,  and  its  hardness 
below  6 ;  it  takes  a  fair  polish  and  exhibits  a  feeble  lustre. 
It  is  usually  cut  en  eaboehon  or  with  a  low  convex  surface, 
and  in  the  East  is .  frequently  engraved  with  Persian  and 
Arabic  inscriptions,  generally  passages  from  the  Koran, — 
the  incised  characters  being  in  many  cases  gilt.  Such 
objects  are  worn  as  amulets.  The  turquoise  has  always 
been  associated  with  curious  superstitions,  the  most  com- 
mon being  the  notion  that  it  changes  colour  with  variations 
in  the  state  of  its  owner's  health,  or  even  in  sympathy 
with  bis  affections. 

Peru*  U  the  chief  centre  of  the  turquoise  trade,  where  the  tame 
mine*  hare  been  worked  for  at  least  eight  centuries,  The  finest 
•tones  are  found  near  Niabapur  in  Khoraean  (see  Passu,  vol  xviii. 
p.  022).  Taveruier,  writing  in  the  17th  century,  states  that  the 
Mat  turquoise,  resorted  for  the  sole  use  of  the  shah,  was  obtained 
from  the  mine  which  he  describes  as  the  VitilU  Rock*,  while  inferior 
stones  were  got  from  the  NottvtlU  Rock*.  These  terms  still  survive, 
all  turquoise  of  fine  colour  being  said  in  trade  to  be  from  the  "  old 
rock,"  and  that  which  is  pale,  or  changes  tint  on  exposure,  is  from 
the  "  new  rock."  According  to  a  recent  report  by  Consul  Benjamin 
at  Teheran  the  best  turquoise  is  found  at  Abu  Riah,  and  all  the 
Khoraaan  miuee  are  farmed  by  a  few  prominent  officials,  who  pay 
to  the  ahah  an  annual  rent  of  about  £6000.  Dr  Tiatze  has  lately 
described  specimens  of  the  matrix  of  the  mineral  brought  to  Vienna 
from  Persia  by  General  Schindler.  These  show  that  the  turquoise 
occurs,  not  in  clay-slate,  as  is  often  stated,  but  in  a  porphyritic 
trachyte  or  trachytic  breccia,  and  in  loose  fragments  in  the  neigh- 
bouring alluvium.  The  mineral  is  also  found  in  Kerman  in 
southern  Persia,  bat  the  atone  is  of  pale  colour,  tending  to  fade,  and 
the  mines  which  yield  it  are  now  nearly  abandoned.  In  1849  Major 
C  Uacdonald  found  turquoUo  in  Wady  Maghara  and  Wady  Sidreh, 
near  Sinaj  {q.v.\  where,  according  to  Mr  H.  Bauerman,  it  lines  the 
open  joints  of  a  ferruginous  sandstone,  and  is  also  embedded  in 
small  ochreous  nodules  in  the  rock  itself.  The  redder  the  rock  the 
finer  the  colour  of  the  associated  turquoise.  As  the  colour  ie  liable 
to  fade,  the  Arabian  turquoise  has  not  a  good  name  among  jewellers, 
and  the  workings  were  abandoned  by  Macdonald  in  1865.  In 
Wady  Maghara  there  are  relics  of  extensive  mining  operations,  pre- 
sumably for  turquoise,  of  so  early  a  date  that  the  rock  was  wrought 
by  flint  implements.  The  early  inhabitants  of  Mexico  mads  much 
nse  of  this  mineral  for  inlaying  obsidian  ornaments,  and  for  mosaic 
work  with  iron-pyrites.  It  wss  probably  one  of  the  stones  known 
as  ckalckikuitL  In  18B8  Prof.  W.  P.  Blake  called  attention 
to  the  occurrence  of  turquoise  at  Cerillos,  about  22  miles  south- 
west of  Santa  F4,  in  New  Mexico,  where  mining  operations  for  this 
mineral  were  carried  on  two  centuries  ago.  The  turquoise  varies 
in  colour  from  sky-blue  to  apple-green,  and  is  found  as  nodules  and 
small  veins  in  a  felspathio  rock  of  microgranitio  texture,  probably 
of  eruptive  origin.  The  mines  of  Cerillos  are  no  longer  worked. 
A  similar  green  mineral  is  found  at  Turqnoiso  Mountain  in  Cochise 
county  and  at  Mineral  Park,  Mohave  county,  Arizona.  It  also 
occurs  to  a  small  extent  in  southern  Nevada,  where  it  is  found  ss 
blno  grains  diaaeminated  through  a  sandstone.  In  Europe,  the 
turquoise  is  found  at  Oelsuit*  in  Saxony  and  near  Jordansuiuhl  in 
Silosia,  occurring  at  the  latter  locality  in  clay-slate.  Under  the 
names  of  eallais  and  eallaina  Pliny  described  a  green  mineral  which, 
if  not  oar  turquoise,  seems  to  have  been  very  closely  related  to  it. 
A  bright  green  mineral,  wrought  into  beads,  and  found  with  stone 
hatchets  in  ancient  graves  at  Men-er  Hrceck  (Rock  of  the  Fairy)  in 
Brittany,  was  described  in  1804  by  M.  Damour,  who,  seeking  to 
identify  it  with  Pliny's  callais,  revived  this  name.  Dana  afterwards 
brought  the  word  into  harmony  with  our  mineralogies!  nomenclature 
by  writing  it  callainite.  The  mineral  in  question  is  a  hydrated 
phosphate  of  aluminium,  apparently  identical  with  Breithaurit's 
variscite.  By  many  mineralogists  the  true  torquoise  is  called 
calaite  (aeo  voL  xvi.  p.  405). 

Turquoise  is  commonly  imitated  by  enamels,  bnt  of  lste  some 
ingenious  counterfeits  have  been  made  with  the  same  chemical 
composition  as  the  natural  stone.  To  increase  the  deception, 
pieces  of  ochreous  matter  are  inserted  at  the  back  of  the  artificial 
turquoise,  to  imitate  the  natural  matrix.  In  order  to  distinguish 
between  the  genuine  stons  and  its  imitations,  Pohl  recommends  thst 
a  splinter  should  be  strongly  heated  in  a  platinum  capsule,  when 
the  tmo  turquoise  is  reduced  to  a  brownish  black  powder  or  a  friable 
mass  with  a  docrepitating  sound  ;  the  false  turquoise  does  pot  de. 
crepitate,  but  either  fuses  to  a  glass  or  is  reduced  to  a  frit 


Tot  recast  Information  en  the  taraoolss.  see  "  Dei  Vorkommen  dti  TDrklM 
bet  Xlaehanar  In  Fanlas,"  by  Dr  E.  Tletae,  la  frrkamdL  d,  k.  k.  tuttog.  Jbickjan- 
$taIL  No.  t,  1SS4,  p.  SJ;  "Mlkroakopteete  Unterauehung  <Jt«  Turtle,"  by  H. 
Bucking,  la  ZtitmA.  J.  KrytalU^.,  vol.  U.,  1S7S,  p.  IAS  ;  "  Etna  elBfkehe  end 
•tchtra  UnUrachfMnnnwelaa  der  eciiten  TUrkiaa  tod  deren  N»c!it>iraoiijj*n.' 
la  X.  Jakrb.  f.  MiMroiwla,  1878,  p.  Sea ;  "  Toraota  from  New  Mexico,"  by  P. 
W.  Clarke  and  J.  ft^DUfer,  In  AmsrU.  Jmr*.  ScUna,  Sept  ISM,  p.  SU  ;  "  Ba- 


la K.  Jukrb.  J.  MiMraEwla,  1678,  p.  See ;  "Taraota  from  New  M 
W.  Clarke  and  J.  9.  DUfer,  Is  Amrie.  Jo*r*.  ScUna,  Sept.  ISM,  p.  ST 
tLiIod  of  Mineral  FhMptutaa,  Xo.  lv.,  Calalta,"  by  A.  H.  Charch, 
A'tiM,  x.  pa  380 ;  ud  note  la  Jnrn.  Boo.  Art*,  xxxlL,  ISM,  p.  1034. 

TURRETIN^  or  TxTMETun.   Three  theologians  of  this 
name  figure  in  the  history  of  Genevan  theology. 

1.  Bxnoit  Tumetin  (1588-1631),  the  son  of  Francesco 
Turretini,  a  native  of  Lucca,  who  settled  in  Geneva  in 
1579,  was  born  in  that  town  on  9th  November  1588.  He 
was  ordained  a  pastor  in  Geneva  in  1612,  and  became 
professor  of  theology  in  1618.  In  1620  he  represented 
the  Genevan  Church  at  the  national  synod  of  Alaia,  when 
the  decrees  of  the  synod  of  Dort  were  introduced  into 
France;  and  in  1621  he  was  sent  oq  a  successful  mission 
to  the  states  general  of  Holland,  and  to  the  authorities 
of  the  Hanbeatic  towns,  with  reference  to  the  defence  of 
Geneva  against  the  threatened  attacks  of  the  duke  of 
Savoy.  He  published  in  16 1 8-20  a  defence  of  the  Genevan 
translation  of  the  Bible.  Benoit  Turretin  died  at  Geneva 
on  4th  March  1631. 

2.  Famcora  Tus&xttjt  (1623-87),  son  of  the  preceding, 
waa  born  at  Geneva  on  17th  October  1623.  After  study- 
ing theology  in  Geneva,  Holland,  and  France,  he  became 
a  pastor  in  Geneva  in  1647.  after 'a  brief  pastorate  at 
Leyden,  he  again  returned  to  Geneva  as  professor  of 
theology  in  1653.  He  waa  one  of  the  most  influential 
supporters  of  the  Formula  Consensus  Helvetica,  drawn  up 
chiefly  by  Heidegger,  in  1675,  and  of  the  particular  type 
of  Calvinistic  theology  which  that  symbol  embodied.  His 
Institutio  Thcologi*  Elencticm  (3  vols.  4to,  Geneva,  1680-83) 
has  passed  through  frequent  editions,  the  last  reprint 
having  been  made  in  Edinburgh  in  1847.  F.  Turretin 
died  at  Geneva  on  28th  September  1687.  He  waa  also 
the  author  of  volumes  entitled  De  Satisfactions  Christi 
Dispulationes  (Geneva,  1666)  and  De  Necessaria  SeetssioAc 
Nostra  ab  EecUsia  Romana  (Geneva,  1687). 

3.  Jkax  Alphoxsb  Tcbbetdt  (1671-1737),  son  of  the 
preceding,  waa  born  at  Geneva  on.  13th  August  1671. 
He  was  educated  at  Geneva  and  in  Holland,  and  after 
travelling  in  England  and  in  France  was  received  into 
the  "Venerable  Compagnie  des  Paateurs"  of  Geneva  in 
1693.  In  1697  he  became  professor  of  church  history. 
During  the  next  forty  years  of  hie  life  he  enjoyed  great 
influence  in  Geneva  as  the  advocate  of  a  more  liberal 
theology  than  had  prevailed  under  the  preceding  genera- 
tion, and  it  was  largely  through  his  instrumentality  that 
the  use  of  the  Formula  Consensu!  Helvetica  as  a  Bymbol 
was  discontinued  in  1725.  He  also  wrote  and  laboured 
for  the  promotion  of  union  between  the  Reformed  and 
Lutheran  Churches,  his  most  important  work  in  this  con- 
nexion being  Nubes  Testium  pro  Moderato  ei  Pacifico  de 
Rebus  Theologicis  Judicio,  et  Insiituenda  inter  Protestantes 
Concordia  (Geneva,  1719).  Besides  this  he  wrote  Cogita- 
tiones  et  Disserialiones  fheologiest,  on  the  principles  of 
natural  and  revealed  religion  (Geneva,  1737);  and  com- 
mentaries on  Thessalonians  and  Romans  were  published 
posthumously.    He  died  at  Geneva  on  1st  Mav  1737. 

TURTLE.    See  Tortoise. 

TUSCANY.  (Ital.  Toscana),  one  of  the  sixteen  comparti- 
menti  of  the  kingdom  of  Italy,  contains  eight  provinces — 
Arezro,  Florence,  Grosseto,  Leghorn,  Lucca,  Massa- Carrara, 
Pisa,  and  Siona — and  has  an  area  of  9287  square  miles, 
with  r.  population  of  2,208,869  in  1881.  In  1859,  im- 
mediately before  it  united  with  the  kingdom  of*  Sardinia, 
the  grand-duchy  of  Tuscany,  exclusive  of  Massa- Carrara, 
which  then  belonged  to  Modena,  but  including  the  islands 
of  Gorgona,  Elba,  Pianosa,  Formica,  Montecristo,  Giglio, 
and  Gianutre,  as  well  as  tho  duchy  of  Lucca  (united  to  it 
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in  1847),  bad  an  area  of  8G25  square  milea  and  a  popula- 
tion of  1,806,940.    See  Italy,  vol  xiii.  pp.  489-490. 

ErnuitiA  (?.«.)  wu  Anally  annexed  to  Rome  in  351  B.C.  (a«o 
Rome),  tad  constituted  tho  seventh  of  the  eleven  regious  iuto 
which  Italy  was,  for  administratis  purposes,  divided  by  Augustus. 
Under  Conatantine  it  waa  united  into  one  province  with  Lmbrie, 
an  arrangement  which  subsisted  until  at  loaat  400,  aa  the  Nolitia 
apeaVs  of  a  "  consularii  Tuscia?  et  Umbriaa."  In  AmmiariuB  Mar- 
cuiinus  there  is  implied  a  distinction  between  "Tuscia  suburbicaria" 
and  "Tuscia  annonaria,"  the  latter  being  that  portion  which  lie* 
to  the  north  of  the  Arno.  After  the  fall  of  the  Western  empire 
Tuscia,  with  other  provinces  of  Italy,  came  successively  under  the 
away  of  Herulians,  Ostrogoths,  and  Greek  and  Lombard  dukes. 
Under  the  last-named,  "Tuscia  Langobardorum,"  comprising  the 
districts  of  Viterbo,  Corneto,  and  Bolsena,  waa  distinguished  from 
"  Tuscia  Regni,"  which  lay  more  to  the  north.  Under  Charlemaguo 
the  name  of  Tuscia  or  Toacana  became  restricted  to  the  latte/  only. 
One  of  the  earliest  of  the  Prankish  marquises  was  Boniface,  either 
first  or  second  of  that  name,  who  about  828  fought  with  success 
against  the  Saracens  in  Africa.  Adalbert  I.,  who  succeeded  him, 
in  878  espoused  the  cause  of  Carloman  as  against  his  brother  Louis 
III.  of  France,  and  suffered  excommunication  and  imprisonment 
in  consequence.  Adalbert  II.  (the  Rich),  who  married  the  ambitious 
Bertha,  daughter  of  Lothalr,  king  of  Lorraine,  took  a  prominent  part 
in  the  politics  of  his  day.  A  subsequent  marquis,  Hugo  (the  Great), 
became  also  duke  of  Spoleto  in  969.  Tho  male  lino  of  marquises 
ended  with  Boniface  II.  (or  III.),  who  was  murdered  in  1052.  His 
widow,  Beatrice,  in  1055  married  Godfrey,  duke  of  Lorraine,  and 
governed  the  country  till  her  death  in  1076,  when  she  was  succeeded 
by  Matilda  (g.v.),  her  only  child  by  her  first  husband.  Matilda 
died  in  1114  without  issue,  bequeathing  all  her  oxtensiro  possessions 
to  the  church.  The  consequent  strugglo  between  the  popes,  who 
claimed  the  inheritance,  ana  the  emperors,  who  maintained  that  the 
countess  had  no  right  to  dispose  of  imperial  Oofs,  enabled  tho  prin- 
cipal cities  of  Tuscany  gradually  to  assert  their  independence  and 
govern  themselves  under  consuls  and  elders  of  their  own  selection. 
The  most  important  of  these  Tuscan  republics  or  self-governed  com- 
munes were  Florence,  Pisa,  Siena,  Arozzo,  Fistoia,  and  Lucca. 
Some  account  of  the  manner  in  which  thoy  were  all  gradually 
absorbed  by  Florence  will  bo  found  under  Florence  and  Medici. 
The  title  of  grand-duko  of  Tuscany  waa  conferred  on  Cosmo  de' 
Medici  by  Pius  V.  in  1667,  and  the  emperor  (Maximilian  IL),  after 
withholding  his  consent  for  some  years,  ultimately  confirmed  it 
to  Cosmo's  successor  in  1576.  In  1735,  in  view  of  the  childlessness 
of  Giovau  Gastone,  the  last  of  the  Medici,  the  succession  of  Francis, 
duke  of  Lorraine,  afterwards  emperor  Francis  I.,  was  arranged  for 
by  treaty.  In  1765  he  was  succeeded  as  grand-duke  by  his  second 
son  Leopold  (seo  Leopold  IL),  who,  on  becoming  emperor  in  1790, 
handed  Tuscany  over  to  his  second  son  Ferdinand,  third  grand-duke 
of  the  name.  The  duchy  was  occupied  by  the  French  in  1799,  ceded 
to  Louis,  prince  of  Parma,  by  the  convention  of  Madrid  in  1801,  and 
annexed  to  tbo  French  empire  in  1808.  Ferdinand,  however,  was 
reinstated  in  1814.  and  on  his  death  iu  1824  waa  succeeded  by  his 
son  Leofiold,  second  grand-duke  of  the  name,  who  was  deposed  by 
the  constituent  assembly  on  16th  August  1860.    See  Italy. 

TUSCULUM,  an  ancient  Latin  city,  situated  in  a  com- 
manding position  on  one  of  the  eastern  ridges  of  the  Alban 
Hills,  near  the  site  of  the  modern  Frascati  (q.v.).  It  has 
a  very  beautiful  and  extensive  view  of  the  Campagna, 
with  Rome  lying  fifteen  miles 1  distant  to  the  north-west, 
on  the  west  the  sea  near  Ostia,  and  the  long  range  of  the 
Sabine  Hills  on  tho  north-east.  According  to  tradition, 
the  city  was  founded  by  Telegonus,  the  son  of  Ulysses  and 
Circe;  henco  Horace  (Epod.,  i.  30)  speaks  of  it  as  "Circtea 
moenia"  and  O.vid  (Fast.,  iii.  91)  as  "Telegoni  nicenia" 
(see  also  Prop.,  iii.  30,  4,  and  SiL  Ital.,  xii.  535).  The 
legendary  descent  of  one  of  the  chief  Tusculan  families, 
the  gens  Mamilia,  from  Ulysses  through  Telegonus  is  com- 
memorated on  some  denarii  struck  by  tho  Mamilion  gens 
in  the  later  years  of  the  Roman  republic ;  these  have  on 
the  reverse  a  figure  of  Ulysses  recognized  by  his  dog  Argo. 
When  Tarquinius  Superbus  was  expelled  from  Rome  his 
cause  was  espoused  by  the  chief  of  Tusculum,  Octavius. 
Mamilius,  who  took  a  leading  part  in  the  formation  of  the 
Latin  League,  composed  of  tho  thirty  principal  cities  of 
Latium,  banded  together  against  Rome.  Mamilius  com- 
manded the  Latin  army  at  the  battle  of  Lake  Regillus,  a 

1  Dionysias  (x.  20)  state*  that  Tuscalum  was  only  100  stadia  (about 
121  miles)  tnm  Rome  ;  but  tlie  fifteenth  milestone  on  the  Via  Latins 
Was  close  to  the  walls  of  Tusculum. 


piece  of  water  which  then  lay  immediately  below  the  Colic* 
Tusculan i,  but  is  now  dried  up.  At  this  battle  (497  b.c.) 
Mamilius  was  killed,  and  the  predominance  of  Rome  among 
tho  Latin  cities  was  practically  established.  From  that 
time  Tusculum  became  an  ally  of  Rome,  and  on  that  account 
frequently  incurred  the  hostility  of  the  other  Latin  cities. 
In  378  b.c,  after  an  expression  of  complete  submission  to 
Rome,  the  people  of  Tusculum  received  the  Roman  fran- 
chise, and  thenceforth  the  city  continued  to  bold  the  rank 
of  a  mvnicipium.  Several  of  the  chief  Roman  families  were 
of  Tusculan  origin,  t.g.t  the  gentes  Mamilia,  Fulvia,  Fonteia, 
Juventia,  and  Porcia;  to  the  last-named  the  celebrated 
Catos  belonged.  During  the  imperial  period  little  is  re- 
corded about  Tusculum ;  but  soon  after  the  transference 
of  tho  seat  of  empire  to  Constantinople  it  became  a  very 
important  stronghold,  and  for  some  centuries  its  counts 
occupied  a  leading  position  in  Rome  and  were  specially 
influential  in  the  selection  of  the  popes.  During  the  12th 
century  there  were  constant  struggles  between  Rome  and 
Tusculum,  and  towards  the  close  of  the  century  the 
Romans,  supported  by  the  German  emperor,  gained  tho 
upper  band,  and  the  walls  of  Tusculum,  together  with  tho 
greater  part  6f  the  city,  were  destroyed. 

Extensive  remains  still  exist  of  the  masaive  walls,  which  sur- 
rounded the  city,  and  of  its  an — a  separate  citadel— which  stood  on 
an  abgipt  rock,  approached  only  on  one  side,  thst  towards  the  city, 
with  which  it  waa  connected  by  long  walla.  The  walla  are  built  of 
large  blocks  of  the  nstive  "lapis  Albanna"  or  peperino,  some  of 
them  as  much  as  5  feet  long  by  3  feet  thick.  They  probably  belong 
to  the  early  republican  period  ;  restorations  in  concrete  faced  with 
"opus  reticulatum  "  of  the  1st  century  B.C.  can  be  traced  in  many 
places. 

During  tho  latter  years  of  tho  republic  and  under  the  empire 
Tusculum  was  a  favourite  site  for  the  couutry  villas  of  wealthy 
Romans.  That  of  Lucullus  was  very  large  and  magnificent ;  other 
handsome  houses  were  built  there  by  Julius  Crsar,  L.  Crassus, 
Q.  Mctellus,  Marcus  Brutus,  and  others.  A  palace  waa  erected 
by  Tiberius  near  Tusculum  on  tho  way  to  Rome,  close  to  the  Via 
Latina. 

Tho  most  interesting  associations  of  tho  city  are  those  connected 
with  Cicero,  whose  fsvourite  residence  and  retreat  for  study  and 
literary  work  was  at  Tusculum.  It  was  here  that  ho  composed  his 
celebrated  Tusculan  Disputations  and  other  philosophical  works. 
Much  hss  been  written  on  the  position  of  his  villa,  but  its  true  site 
still  remains  doubtful.  Its  grounds  are  known  to  have  adjoined 
the  more  splendid  villas  of  Lucullus  and  the  consul  Gabinius  (see 
Cic,  Dt  fin.,  iii.  2,  and  Pro  Dom.,  24).  The  most  probable  site  is 
that  now  marked  by  the  Villa  Rufinella  to  tho  west  of  Tusculum, 
where  the  hill  is  divided  into  two  ridges.  The  scholiast  on  Horace, 
Epod.,  L  80,  states  that  Cicero's  Tills  was  "sd  latera  superiors," 
the  plural  probably  being  used  in  allusion  to  tho  doublo  ridge. 
The  other  theory,  which  places  the  site  at  Crotta  Ferrets,  some 
distance  farther  to  the  west,  has  little  evidence  to  support  it 
Although  Cicero  (Pro  Satio,  43)  speaks  of  his  own  Iioubo  ss  being 
insignificant  in  size  compared  to  that  of  his  neighbour  Gabinius, 
yet  we  gather  from  other  notices  in  various  parts  of  his  works 
that  it  was  a  building  of  no  mean  size  and  pretension.  It  comprised 
two  gymnasia  (Div.,  i.  5),  with  covered  portieus  for  exercise 
and  philosophical  discussion  (Tusc  iHsp.,  a.  3).  One  of  theso, 
which  stood  on  higher  ground,  was  called  "the  Lyceum,"  and 
contained  a  library  {Die.,  ii.  3) ;  the  other,  on  a  lower  site,  shaded 
by  rows  of  trees,  was  called  "the  Academy."  The  main  building 
contained  a  covered  portion  or  cloister,  with  apridal  recesses 
(extdrse)  containing  seats  (see  Ad  Fam,,  viL  23).  It  also  had 
bath-rooms  {Ad  Fam.,  xiv.  20),  and  contained  a  number  of  works 
of  art,  both  pictures  and  statues  in  bronze  and  marble  (Ep:  ad 
Att,  i  1,  8,  9, 10).  The  central  atrium  appears  to  have  been  small, 
aa  Cicero  speaks  of  it  as  an  atriolum  (Ad  Quint.  Fr.,  iii.  1).  The 
cost  of  this  and  the  other  house  which  ho  built  at  Pompeii  led 
to  his  being  burdened  with  debt  (Ep.  ad  AIL,  ii.  1).  hotbing 
now  exists  which  can  bo  asserted  to  be  part  of  Cicero's  villa  with 
any  degree  of  certainty.  The  so-called  "  scuola  di  Cicerone,"  near 
the  lino  of  the  ancient  wall  of  Tusculum,  is  the  substructure 
of  somo  building  formed  in  tho  usual  Roman  way  by  a  series  of 
vaulted  chambers,  and  is  clearly  later  in  date  than  the  timo  of 
Cicero.  Other  remains  of  houses  exist  in  and  near  tho  city,  but 
nothing  is  known  ss  to  their  history  or  ownership. 

Ruins  of  two  theatres  still  exist.  One  of  them,  which  is  not 
earlier  than  the  beginning  of  the  1st  century,  between  the  city  and 
the  srx.  is  fairly  perfect,  and  still  possesses  most  of  its  sncient  Bests, 
divided  into  four  eunei  by  three  flight*  of  steps.  Only  traces  remain 
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of  the  other  theatre,  which  abutted  againit  ths  long  walls  that 
defended  the  road  from  ths  city  to  the  arx.  Remain*  of  an  amphi- 
theatre of  no  great  sire  can  be  traced,  dating  probably  from  the  3d 
century.  There  is  also  a  large  vixina,  near  the  first-mentioned 
theatre.  In  the  vicinity  of  Tusculum  a  number  of  interesting  tombs 
have  been  discovered  at  various  times  ;  some,  a*  for  example  that 
of  the  Furii,  contained  Taluable  inscriptions  of  the  4th  and  3d 
renturie*  B.C. 

The  city  was  supplied  with  water  by  the  Aqua  Crabra,  and  near 
it  were  the  springs  which  fed  two  of  the  Roman  aqueduct*— the 
Aqua  Tepula  and  Aqua  Virgo  (Front,  Dt  Aq.,  8). 

For  further  information  the  ruder  U  referred  to  Comp«nl,  llmorii  Stories* 
<IM  Antlto  Tiucula  ;  Cantos,  Dttcr.  rfrU*  Anlvx  Tumtt ;  0(11,  Tepogr.  <\f  Rowu 
and  iU  VUlaitf  J  sad  Nlbbj,  Dlaiornl  dIJtoata,  toL  ILL 

TUSSER,  Thomas  (c.  1527-1580),  poet,  was  the  son  of 
William  Tusser  by  Isabella,  daughter  of  Thomas  Smith  of 
Rivenhall,  Essex,  where  he  was  bora  about  1527.  Not- 
withstanding strong  reluctance  on  his  part  he  was  sent  in 
his  early  years  to  a  music  school,  and  became  chorister  in 
the  collegiate  chapel  of  the  castle  of  Wallingford,  He  was 
afterwards  admitted  into  the  choir  of  St  Paul's,  and  went 
thence  to  Eton,  where  he  was  under  the  tuition  of  Nicholas 
UdalL  In  1543  he  was  elected  to  King's  College,  Cam- 
bridge, and  soon  afterwards  exchanged  to  Trinity  Hall. 
On  leaving  the  university  he  was  for  about  ten  years  at 
court-,  probably  in  some  musical  capacity.  He  then 
settled  as  a  farmer  in  Suffolk,  near  the  river  Stour,  an 
employment  which  he  seems  to  have  regarded  as  combin- 
ing the  chief  essentials  of  human  felicity.  Subsequently 
he  lived  successively  at  Ipswich,  West  Dereham,  Norwich, 
and  London.  There  he  died  in  April  1580,  and  was 
buried  in  the  church  of  St  Mildred  in  the  Poultry^  His 
monument  was  destroyed  in  the  fire,  but  the  quaint  epitaph 
is  preserved  in  Stow's  Survey  of  London.  A  marble  tablet, 
on  which  the  epitaph  is  inscribed,  has  been  erected  to 
him  in  the  church  of  Manningtree,  Essex. 

Tusser's  poems  on  husbandry  have  the  charm  of  simplicity  and 
directness,  and  their  practical  saws  were  apparently  relished,  for 
in  his  lifetime  they  went  through  a  number  of  editions.  They 
are  A  Hundreth  Good  PoinUt  of  BtubandrU,  1557,  1581, 1882,  1684, 
and  1570  ;  ADUiloyiu  Wyugngt and  Thryuynat,  1682;  AEundrttke 
Qood  PoinUt  of  HusbanHrU  lattly  married  utiio  a  BundrtOu  Good 
PoinUt  of  Uunoifry,  1570  ;  Fiv*  Hundretk  PoinUt  of  Qood  Hut- 
bandri*  uniUd  to  at  many  of  Good  Wiftrit,  1573.  1578,  1577,  1585, 
1588,  15W),  1593,  reprinted  with  memoir  by  William  Mavor,  1812, 
by  Auber,  1873,  and  by  the  English  Dialect  Society,  1879.  Bis 
metrical  autobiography,  printed  in  the  Appendix  to  Aw  HundrttK 
PoinUt,  1578,  waa  republished  in  1846  along  with  his  will,  which 
would  seem  to  refute  the  sarcasms  which  became  current,  that  he 
had  not  been  successful  in  practising  his  own  maxims.  One  of 
theae  reference*  is  contained  in  a  volume  of  epigrams  by  H.  P.,  Tkt 
Mort  Ou  Utrritr,  1 608.  One  of  the  epigrams  entitled  Ad  Tatttrum, 
begins  thus  :— 


Possibly  Tusser  obtained  the  reputation  of  being  poor  from  his 
practice  of  thrift ;  but  in  any  case,  if  his  will  represents  his  worldly 
condition  at  the  time  of  hi*  death,  he  was  not  in  poverty  in  his 
later  years. 

TVER,  a  government  of  central  Russia,  on  the  upper 
Volga,  bounded  by  Pskoff  and  Novgorod  on  the  W.  and  N., 
Yaroslavl  and  Vladimir  on  the  E.,  and  Moscow  and  Smo- 
lensk on  the  S. ;  it  has  an  area  of  25,225  square  miles. 
Lying  on  the  southern  slope  of  the  Valdai  plateau,  and 
intersected  by  deep  valleys,  it  has  the  aspect  of  a  hilly 
region,  but  is  in  reality  a  plateau  ranging  from  800  so 
1 000  feet  in  height.  Its  highest  parts  are  in  the  north- 
west, where  the  Volga,  Western  Dwina,  and  Msta  rise  in 
marshes  and  lakes.  The  plateau  is  chiefly  built  up  of 
Carboniferous  limestones,  Lower  and  Upper,  underlain  by 
Devonian  and  Silurian  deposits,  which  appear  only  in  the 
denudations  of  the  lower  valleys.  The  whole  is  covered 
by  a  thick  sheet  of  boulder-clay  (the  bottom-moraine  of  the 
Scaudinavo- Russian  ico-  sheet)  and  subsequent  lacustrine 
deposits.  A  number  of  iaar  (see  vol.  x.  p.  368)  occur  on 
the  slopes  of  the  plateau.  Ochre,  brick,  and  pottery  clays, 
a*  alio  limestone  for  building,  are  obtained,  and  there  are 


chalybeate  springs.  The  soil,  which  is  clayey  for  the  most 
part,  is  not  fertile  as  a  rule. 

Nearly  the  whole  of  Tver  is  watered  by  the  upper  Volga  (350 
miles)  and  its  tributaries,  several  of  which  (Vsxura,  Dubua,  Sestra, 
Tvertsa,  and  the  tributaries  of  the  Mologa)  are  navigable.  The 
Vyshnevototsk  system  of  canals  connects  the  Volga  (navigable 
eome  60  miles  from  its  source)  with  this  Baltic,  and  the  Tikhvin 
system  connects  the  Mologa  with  Lake  Ladoga.  The  Msta,  which 
flows  into  Lake  limes,  and  its  tributary  the  Tuna,  water  Tver  in 
the  north-west,  and  the  Western  Dwina  rises  in  Ostashkoff.  This 
network  of  rivers  highly  favours  navigation  :  a*  many  as  3000  boat* 
yearly  pass  through  the  Vyilmevototsk  system,  and  corn,  linseed, 
spirits,  flax,  hemp,  timber,  metals,  and  manufactured  ware  to  the 
annual  value  of  £1,500,000  are  shipped  from,  or  brought  to,  the 
river  ports  of  the  government.  Lakes,  ponds,  and  marshes  arc 
numerous  in  the  west  and  north-west,  Lake  Seligor— the  source  of 
the  Volga— and  Lake  Mstino  being  tho  most  important  The 
forest* — coniferous  in  the  north  and  deciduous  in  the  south — are 
rapidly  disappearing,  but  still  cover  890,000  acres.  Tho  climate  is 
continental  ;  the  average  yearly  temperature  at  Tver  (41*-5  Fahr.) 
is  the  same  as  that  of  Orel  and  Tamboff  (January  11',  July  67*). 
The  population  (1,646,683  in  1883,  as  against  1,567,300  in  1672)  is 
unequally  distributed,  and  in  the  districts  of  Kalyazin  and  Kashin 
attains  a  density  not  much  less  than  that  of  the  more  highly 
favoured  black-earth  provinces  of  south  east  Russia  (16  and  17  per 
square  mile).  Apart  from  some  100,000  Karelians  and  a  few  Poles 
and  foreigners,  the  people  are  all  Great  Russians.  Some  traces  of 
Finnish  Ves  and  of  Lithuanians  are  found  in  the  north-east  and 
south.  The  official  returns  give  the  number  of  Raskolniks  aa  25,000. 
Only  157,110  are  urban  ;  but  agriculture  is  not  the  chief  occupa- 
tion. Wbi'e  barley  and  oat*  are  exported,  rye  is  imported.  The 
crop*  for  1883-1885  averaged  2,889,400  quarters  of  corn  and  4,078,400 
bushels  of  potatoes.  Cattle-rearing  does  not  prosper,  and  the  in- 
crease shown  by  the  returns  for  1883  (351,630  horses,  583,670 
cattle,  and  373,780  sheep)  aa  against  those  of  1872  is  simply  due  to 
better  registration.  Cheese-malting  has  recently  been  introduced  on 
the  co-operativo  principle  (2168  cwts.  of  cheddar  exported  to  Britain 
in  1881).  Tho  fisheries  in  the  lakes  and  rivers  are  productive.  The 
peasant*  are  principally  engaged  in  various  manufactures.  The 
total  production  of  the  larger  manufactures  in  1883  was  valued  at 
£2,237,250  (tanneries  £244,460,  cottons  £803,270,  distilleries 
£320,010,  flour-mills  £263,500),  and  that  of  the  petty  trades  carried 
on  in  combination  with  agriculture  (preparation  of  pitch,  tar,  and 
turpentine,  boat-building,  construction  of  cars,  sledges,  wheels, 
boxes,  tubes,  and  wooden  vessels,  and  cabinet-making)  was  estimated 
in  1884  at  £3,000,000,  giving  occupation  to  101,400  persons.  Certain 
branches  of  the  leather  industry  are  important,  Kimry  and  Ostash- 
koff  sending  to  the  market  £650,000  worth  of  boots  annually.  The 
small  workshops  of  Tver  and  the  surrounding  district  work  some 
4500  cwts.  of  iron  into  nails  every  year,  and  the  OttaahkofT  smiths 
use  some  70*0  cwts.  of  iron  annually  in  the  manufacture  of  hatchets, 
scythes,  sickles,  and  different  agricultural  implement*.  Weaving, 
lace-making,  leather  embroidery,  stocking-making,  felting,  and  the 
like  are  also  important  petty  trades,  several  of  these  being  organised 
on  co-operative  principle*  by  the  umttvoi.  The  railway  from  St 
Petersburg  to  Moscow  crosses  Tver,  and  sends  off  two  branches  to 
Rzheff  ana  to  Rybinsk,  all  three  liues  being  among  the  busiest  in 
Rossis.  The  river  traffic  also  is  considerable.  The  chief  centres 
of  trade,  besidea  the  city  ef  Tver,  are  Byexhetsk,  Rxhcff,  Kashin, 
Ostashkoff,  Torshok,  Krasnyi  Kholm,  and  Vesiegonsk  during  its 
fair.  The  provincial  assembly  of  Tver  is  one  of  the  most  prominent 
in  Russia  for  it*  effort*  in  tb*  cause  of  educatien  and  sanitary 
improvement  In  1883  thero  were  997  primary  schools  with  47,680 
scholar*  (8500  girls),  17  gymnasia  and  pro^ymtiasia  (1697  boys  and 
1263  girls),  and  two  normal  school*  for  teachers.  The  government 
is  divided  into  twelve  districts,  tho  chief  towns  of  which,  with  their 
populations  in  1884,  are — TVER  (see  below),  .Byexhetsk  (5890), 
Kalyarin  (5200),  Kashin  (5730),  Kortcheva  (2275), Ostashkoff  (9900), 
Rxheff  (26, 480),  StariUa  (2700),  Torshok  (12.910),  Vesiegonsk  (3370), 
Vyshniy  Voiotchok  (11,590),  and  ZubUoff  (3160). 

TVER,  capital  of  the  above  government,  lies  102  miles 
by  rail  to  the  north-west  of  Moscow,  on  both  banks  of  the 
Volga  (here  crossed  by  a  floating  bridge)  at  its  junction 
with  the  Tvertsa.  The  low  right  bank  is  protected  from 
inundations  by  a  dam.  As  a  whole  the  town  is  but  poorly 
built.  The  oldest  church  dates  from  1564,  and  the  cathedral 
from  1689.  An  imperial  palace,  the  courts,  and  the  post- 
office  rank  among  its  best  buildings.  A  public  garden 
occupies  the  site  of  the  former  fortress.  The  population 
was  39,100  in  1884.  The  manufactures,  chiefly  of  cotton, 
employ  5900  workmen  (5710  at  the  cotton  mills),  and  a 
number  of  nail-making  workshops  employ  some  800  men, 
while  more  than  1000  women  are  engaged  in  the  domestic 
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manufactory  of  hosiery  for 'export  to  Moscow  and  St 
Petersburg.  The  traffic  of  the  town  is  considerable,  Tver 
being  an  intermediate  place 'for  the  trade  of  both  capitals 
with  the  provinces  of  the  upper  Volga. 

Tver  dates  its  origin  from  1180,  when  a  fort  wu  erected  at  the 
month  of  the  Tvertsa  to  protect  the  Suzdal  principality  against 
Novgorod.  In  the  13th  century  it  became  the  capital  of  an  in- 
dependent principality,  and  remained  so  until  the  end  of  the  15th 
century.  Mikhail  Yaroslavovitch,prince>of  Tver,  was  killed  fighting 
Against  the  Tatars,  as  also  was  Alexander  Mikhailovitcb,  who  boldly 
itwght'for  the  Independence  of  Tver  against  Moscow.  It  long  re- 
mained an  open  question  whether  Moscow  or  Tver  would  ultimately 
gain  the  supremacy  in  Great  Russia,  and  it  was  only  with  the  help 
of  the  Tatars  that  tho  princes  of  the  former  eventually  succeeded 
in  breaking  down  the  independence  of  Tver.    In  I486,  when  the 


city  was  almost  entirely  burned  down  by  tin  Muscovites,  the  son  of 
i  III.  became  prince  of  Tver ;  the  final  annexation  to  Moscow 


four  years  later.  In  1570  Tver  had  to  endure,  for  some 
reason  now  difficult  to  understand,  the  vengeance  of  Ivan  the 
Terrible,  who  ordered  the  massacre  of  90,000  inhabitants  of  tho 
principality.  In  1609-12  it  was  plundered  both  by  tho  followers  of 
the  >~ccuuii  false  Demetrius  and  by  the  Poles. 

TWEED,  a  river  in  the  south  of  Scotland,  has  its  rise 
in  the  south-west  corner  of  Peeblesshire,  not  far  from  the 
Devil's  Beef  Tab  in  Dumfriesshire.    The  stream  flowing 
from  Tweed's  Well,  about  1500  feet  above  sea-level,  is 
generally  regarded  as  its  source,  although  the  honour  is 
also  claimed  for  other  streams  issuing  from  a  higher  eleva- 
tion.   For  the  first  36  miles  of  its  course  it  intersects  the 
county  of  Peebles — frequently  on  this  account  called 
Tweeddale — in  a  north-easterly  tlirection,  passing  between 
verdant  hills  separated  by  valleys  watered  by  its  numerous 
affluents.    Having  passed  several  picturesque  keeps  and 
castles,  it  reaches  the  town  of  Peebles,  shortly  before  which 
it  receives  the  Lyne  Water  from  the  north  and  the  Manor 
Water  from  the  south.    The  valley  now  widens;  the 
scenery  becomes  softer  and  richer  j  and  the  river,  bending 
in  a  more  easterly  direction,  passes  Innerleithen,  where  it 
receives  the  Lcithen  from  the  north  and  the  Quair  from 
the  south.    It  then  crosses  Selkirkshire  in  a  south-easterly 
direction,  and,  having  received  the  Ettrick  from  the  south 
on  the  borders  of  Roxburghshire,  flows  northward  past 
Abbotsford,  forming  for  about  2  miles  the  boundary 
between  the  counties  of  Selkirk  and  Roxburgh.  After 
receiving  the  Gala,  the  Tweed  crosses  the  north-western 
corner  of  Roxburghshire  past  Melrose  and  its  abbey,  and, 
after  being  joined  by  the  Leader  from  the  north,  winds 
past  Dryburgh  abbey  round  the  south-western  corner  of 
Berwickshire.    The  remainder  of  its  course  is  in  a  north- 
easterly direction  through  Roxburghshire  past  Kelso,  where 
it  receives  the  Teviot  from  the  south,  and  then  between 
the  counties  of  Berwick  and  Northumberland,  past  Cold- 
stream and  Norham  castle  to  the  town  of  Berwick,  where 
it  reaches  tho  North  Sea.    It  receives  the  Eden  Water 
from  the  north  at  Edenmouth,  the  Leet  Water  from  the 
north  at  Coldstream,  and  the  Till  from  Northumberland 
between  Coldstream  and  Norham  castle.   The  last  2  miles 
of  its  course  before  reaching  Berwick  are  in  England. 
Though  the  latter  part  of  its  course  is  through  a  compara- 
tively level  country,  the  scenery  along  the  river  is  full  of 
charm,  owing  to  the  picturesque  variety  of  its  finely  wooded 
banks.     The  associations  connected  with  the  keeps  and 
castles  of  tho  Tweed  have  supplied  materials  for  several 
of  Sir  Walter  Scott's  poems  and  romances  j  and  its  varied 
beauties  have  been  sung  by  Hogg,  Leyden,  Thomson,  and 
many  others.    The  bed  of  the  river  is  pebbly  and  sandy, 
and,  notwithstanding  discolorations  from  manufactures,  the 
stream,  from  its  clear  and  sparkling  appearance,  is  Btill  well 
entitled  to  the  name  of  the  "silver  Tweed."    The  total 
area  drained  by  it  is  about  1870  square"  miles,  and  its  total 
length  is  97  miles.   Next  to  the  Tay  it  is  the  largest  river 
in  Scotland.    The  Tweed  has,  however,  no  estuary,  and  its 
traffic  is  chiefly  confined  to  Berwick.   But  for  a  short  dis- 


tance up  the  river  some  navigation  is  carried  on  by  barges. 
The  river  is  one  of  the  best  in  Scotland  for  trout  and  salmon 
fishing. 

See  Sir  Thomas  Dick  Lauder's  ScoUuh  Eivers  and  Prof.  Veitch's 
Jtiver  Twted,  1884. 

TWEEDS.  See  Woollem  and  Worsted  Manufac- 
tures. 

TWELVE  TABLES.  See  Rohan  Law,  vol.  xx.  p. 
679      and  Rome,  vol  xx.  p.  737. 

TWENTY-FOUR  PARGANAS,  the  metropolitan  dis- 
trict of  the  lieutenant-governorship  of  Bengal,  India,  takes 
its  name  from  the  territory  originally  ceded  to  the  East 
India  Company,  which  contained  twenty-four  parganas  or 
sub-districta.  The  district  lies  between  21*  55'  20"  and  22* 
57'  32"  N.  lat.  and  88'  6'  45"  and  88°  20*  51"  E  long.  It 
has  an  area  of  2124  square  miles,  and  is  bounded  on  the 
north  by  Nadiya,  on  the  north-east  by  Jessore,  on  the  south 
and  south-east  by  the  Sundarbans,  and  on  the  west  by  the 
river  HugU  (Hooghly).  The  country  consists  for  the 
most  part  of  a  vast  alluvial  plain  within  the  delta  of  the 
Ganges,  and  is  everywhere  watered  by  numerous  riven, 
all  branches  of  the  HugU.  In  the  northern  portion  the 
soil  is  very  rich,  but  the  southern  or  seaboard  part  con- 
sists of  the  network  of  swamps  and  inland  channels  known 
as  the  Sundarbans.  The  HugU  and  six  other  streams  are 
navigable  by  the  largest  boats  throughout  the  year.  The 
district  is  well  supplied  with  canals,  the  most  important 
being  Tolly's  Nala  (10  miles  long),  which  connects  the 
HugU  with  the  Bidyadhari.  The  Twenty-Four  Parganas 
was  once  famous  for  its  sport,  but  owing  to  the  extension 
of  cultivation  game  is  now  scarce.  Tigers  are  seldom  met 
with;  leopards  are  more  numerous;  there  are  several 
varieties  of  deer.  The  district  has  many  roads,  and  is 
traversed  by  the  Eastern  Bengal  Railway  and  the  Calcutta 
and  South-Eastern  State  Railway. 

In  1881  the  population  of  the  district,  exclusive  of  Calcutta, 
numbered  1.869,859  (males  975,430,  females  894,429),  embracing 
1,153,040  Hindus,  701,30fl  Mohammedans,  and  13,976  Christians. 
The  ten  following  municipalities  had  each  a'populatiou  of  upwards 
of  10,000-South  Suburban,  51,658  ;  Agarpara,  30,817  ;  Barangar, 
29,982;  Naihati,  21,533;  Nawabganj,  17,702;  Basurhat,  14,843  ; 
South  Dum  Dum,  14,108  ;  Baduria,  12,981 ;  Rajpore,  10,576  ;  and 
Barasat,  10,533.  The  administrative  headquarters  of  the  district 
are  at  Alipur,  a  southern  suburb  of  Calcutta.  Rice  forms  the  staple 
crop  of  the  district ;  other  crops  are  pulses,  oil  seeds,  sugar-cane, 
tobacco,  Ac  Its  principal  export*  are  rice,  sugar,  pdn  leaf,  fish, 
pottery,  Ac  ;  the  imports  comprise  pulses  of  all  kinds,  oil-seeds, 
spices,  turmeric,  chillies,  cloth,  cotton,  Ac.  The  objects  of  the  rural 
manufactures  are  sugar,  cotton  curtains,  brass  and  iron  work,  horn 
sticks,  and  cotton  and  teuar  silk  cloth.  The  gross  revenue  of  the 
district  in  1885-86  amounted  to  .£338,895,  of- which  the  land-tax 
contributed  £155,181.  The  district  was  ceded  to  the  East  India 
Company  by  treaty  by  the  nawsb  naziin  of  Bengal  in  1757.  Since 
then  several  changes  have  been  made  in  its  boundaries,  tho  latest 
in  1863. 

TWICKENHAM,  a  town  of  Middlesex,  England,  is 
situated  on  the  north  bank  of  the  Thames  and  on  the 
London  and  South- Western  Railway,  1 1 J  miles  south-west 
of  London  by  rail.  It  is  a  straggling  and  irregular  town, 
but  has  many  fine  suburban  villas,  and  the  district  is  noted 
for  its  sylvan  beauty.  Opposite  the  town  there  is  an  eyot 
in  the  river  about  8  acres  in  extent,  called  Eel  Pie  Island, 
much  resorted  to  by  boating  parties.  The  parish  church 
of  St  Mary  was  rebuilt  in  red  brick  in  very  plain  style 
after  the  fall  of  the  old  one  in  1713,  but  the  picturesque 
western  tower  of  tho  14th  century  still  remains.  It  con- 
tains many  interesting  monuments,  including  one  to  Popej 
who  was  buried  in  the  nave.  Tho  principal  public  build- 
ings are  the  town-hall  and  assembly  rooms  (built  in  1876; 
and  containing  the  free  Ubrary  established  in  1882),  the 
economic  museum,  the  royal  naval  female  school  for  the 
daughters  of  naval  and  marine  officers,  the  MontpeUier 
lecture  haU,  the  metropolitan  and  City  of  London  police 
orphanage,  the  almshouses  of  tho  London  Carpenters'  Com- 

XXIIL  —  85 


674 


T  W  1  —  T  Y  L 


pany,  and  a  branch  of  the  national  refuge  for  the  homeless 
and  destitute.  The  population  of  the  url«an  sanitary  dis- 
trict (area  2415  acres)  in  1871  was  10,533,  and  in  1881 
it  was  12,479. 

Twickenham  at  Domesday  was  included  in  Islcwmtli.  Anciently 
it  was  vailed  Twitteiihnin  or  Twicanhaui.  Tlie  manor  was  given 
in  911  by  King  Edmund  to  the  monks  of  Christ  Church,  Canter- 
bury, from  whom  it  hod  been  previoiuly  taken,  but  it  was  again 
alienated,  for  it  wis  restored  '.o  the  same  monks  by  Edrcd  iu  M4S. 
In  tho  reign  of  Henry  VIII.  it  cnino  into  the  possession  of  the 
crown,  at)4  by  Charles  I.  was  assigned  to  Henrietta  Maria  as  part 
of  her  jointure.  .  It  was  sold  duriug  the  Protectorate,  but  after 
the  Restoration  the  nuccn  mother  resumed  possession  of  it  Iu 
1670  it  was  settled  lor  life  on  Catherjue  of  liragauza,  ipicen  of 
Charles  II.  It  still  remains  in  possession  of  the  crown,  but  since 
the  death  of  Cathcrino  has  been  let  on  leases.  In  tho  neighbour- 
hood arc  many  resiliences  of  literary  or  historical  interest,  l'ope'a 
villa,  twherc  ho  lived  from  1717  till  his  death  iu  1744,  has  been 
removed.  Among  old  mansions  of  interest  still  remaining  are 
Strawberry  Hill,  the  residence  of  Ho  rare  Walpolc,  now  much 
altered;  Marblo  Hill,  built  by  George  III.  for  tho  countess  of 
Sulfolk,  and  subsequently  resided  in  by  tho  inari[uis  of  Wellesloy ; 
Orleans  Houso,  built  iu  the  reign  of  <Jnccn  Anno  by  Johnstone, 
oi-cnpiod  for  some  time  by  the  duke  of  Orleans,  and  from  1879  to 
1S.H3  as  a  club  houso  ;  York  House,  said  to  have  been  the  residence 
of  James  II.  when  duko  of  York,  bestowed  by  Charles  II.  on  Lonl 
Clarendon  whan  ho  married  the  duke  of  York's  daughter,  and  in 
modern  times  resided  iu  bv  the  Comto  dc  Talis  ;  and  Twickenham 
Home,  formerly  tho  resilience  of  Sir  John  Hawkins,  author  of 
tho  IMonj  of  Musk,  and  the  meeting  placo  of  the  "  Literary  Club." 
Of  the  old  manor  houso  of  Twickenham,  to  which  Catherine  of 
Aragon  is  said  to  have  retired  after  her.  divorce  from  Henry  VIII., 
ami  which  was  subsequently  the  residence- of  Catherine  of  Itraganza, 
>piocu  of  Charles  II.,  tho  only  remains  arc  a  ruin  callod  the  Aragon 
tower.  Twickenham  Tark  House,  for  some  time  the  residence  of 
Lonl  Chancellor  Bacon,  has  been  demolished. 

TWILIGHT.  Tho  light  of  what  is  called  the  "aky" 
depends  upon  the  scattering  or  reflexion  of  direct  sunlight 
in  tho  earth's  atmosphere,  mainly  if  not  entirely  due  to 
those  fine  dust  particles  which  (as  wc  have  recently  learned) 
form  the  necessary  nuclei  for  condensation  of  aqueous 
vapour.  Were  it  not  for  these  particles  tho  sky  would 
appear  by  day  as  it  does  in  a  clear  winter  night,  and  the 
stare  would  be  always  visible.  Alpine  climbers  and 
aeronauts,  when  they  have  left  the  grosser  strata  of  the 
atmosphere  below  them,  find  this  sUte  of  things  approxi- 
mated to ;  and  even  at  the  sea-level  the  blue  of  the  sky 
is  darker  when  the  air  contains  but  few  motes.  After  the 
sun  has  set,  its  rays  continue  for  a  time  to  pass  through 
parts  of  the  atmosphere  above  the  spectator's  horizon,  and 
the  scattered  light  from  these  is  called  twilight.  It  is,  of 
course,  most  brilliant  in  the  quarter  where  the  sun  has  set 
Before  sunriso  we  have  essentially  the  same  phenomenon, 
but  it  goes  by  the  name  of  "dawn."  The  brilliancy  of 
cither  depends  upon  several  conditions,  of  which  the  chief 
is,  of  course,  the  degree  by  which  the  sun  has  sunk  below 
the  horizon.  But  the  amount  of  dust  in  the  air  affects  the 
phenomenon  in  two  antagonistic  ways :  it  diminishes  the 
amount  of  sunlight 'which  reaches  the  upper  air  after  pass- 
ing close  to  the  earth  and  it  increases  the  fraction  of  this 
light  which  is  scattered  to  form  twilight.  Hence  no  general 
law  can  be  laid  down  as  to  the  duration  of  twilight ;  but  it 
Ls  usual  to  state  (roughly)  that  it  lasts  until  the  sun  is  about 
16"  under  the  horizon.  If  we  make  this  assumption,  it  is 
a  simple  matter  of  calculation  to  solve  questions  as  to  the 
duration  of  twilight  at  a  given  placo  at  a  given  time  of 
year,  the  maximum  duration  of  twilight  at  a  given  place, 
4c.  In  the  older  works  on  astronomy  such  questions  were 
common  enough,  but  they  have  now  little  beyond  anti- 
quarian interest.  The  more  complex  phenomena  of  twi- 
light, such  as  the  "  after-glow,"  ifcc.,  probably  depend  upon 
tho  precipitation  of  moisture  on  the  dust  particles  as  the 
air  becomes  gradually  colder.  This  will  of  course  alter  the 
amount  of  scattering ;  but  it  may  also  lead  (by  reflexion 
from  strata  of  such  particles)  to  an  increase  in  the  amount 
of  light  to  bo  scattered. 


TYCHO  BRA  HE.    See  Braite. 

TYLDESLKY  with  SHAKEKLEY,  a  town  of  Lan- 
cashire, England,  is  situated  on  a  considerable  eminence, 
1 1  miles  west  north-west  of  Manchester  and  199  north -wont 
of  London  (by  tho  London  and  North- Western  Railway). 
The  church  of  St  George,  a  handsome  building  in  the  Early 
Pointed  style,  erected  in  1827,  has  lately  undergone 
restoration.  Public  baths  were  built  in  1 870.  A  public 
cemetery  was  formed  in  1878.  The  town  is  the  growth 
of  the  19th  century  and  depends  upon  its  cotton-mills 
and  the  large  collieries  in  the  neighbourhood.  It  i* 
governed  by  a  local  board  of  health  of  sixteen  members. 
The  population  of  the  urban  sanitary  district  (area  2490 
acres)  in  1871  was  6408  and  in  1881  it  was  9954. 

At  Dmnesday  Tyldesley  formed  part  of  the  manor  <>f  Warrington. 
One  of  its  proprietors,  Sir  Thomas  Tyldcsloy,  was  a  liutingnishod 
Koyali&t.  His  son  Kdward  iu  16/2  sold  tho  manor  to  Ualph  Attlcy, 
and  from  the  Astleys  it  iiassed  in  1728  to  Thomas  Johnson  of 
Bolton.  In  1?'23  it  became  tho  property  of  llvurgo  Onncrod, 
author  of  the  Histvry  of  Chrshirc. 

TYLER,  John  (1790-1862),  tenth  president  of  the 
United  States,  was  accustomed  with  pride,  but  with  "the 
support  of  conjecture  rather  than  evidence,  to  claim  re-' 
lationship  with  Wat  Tyler -of  the  reign  of  Richard  II. 
The  earliest  of  his  American  ancestors  was  Henry  Tyler, 
a  reputed  native  of  Shropshire,  England,  who  in  1652 
settled  at  Middle  Plantation,  Va.,  on  tho  outskirts  of 
what  is  now  the  city  of  Williamsburg.  John  Tyler  was 
tho  son  of  Judgo  John  Tyler,  some  time  governor  of 
Virginia,  and  was  born  at  Greenway  in  that  State,  29th 
March  1790.  In  1802  ho  entered  the  grammar  school  of 
William  and  Mary,  where,  though  fond  of  fun  and  frolic 
and  cultivating  an  inherited  taste  for  the.  violin,  he  made 
good  progress  in  his  Btudies.'/Aftcr  graduating  in  1806 
he  entered  on  the  study  of  law,  and  in  1809  was  called  to 
the  bar,  where  his  progress  from  the  first  was  rapid.  Ho 
became  a  member  of  the  State  legislature  in  December 
1811.  In  1813  ho  raised  a  company  in  defence  of  Rich- 
mond, in  command  of  which  ho  subsequently  served  with 
the  fifty-second  regiment  at  Williamsburg  and  Providence 
Forge.  In  December  1816  ho  was  elected  to  the  house 
of  representatives  at  Washington,  where  he  displayed 
much  readiness  and  skill  in  debate  as  an  uncompromising 
advocate  of  popular  rights.  'In  1825  he  was  elected 
governor  of  Virginia  by  a  large  majority,  and  the  follow- 
ing year  was  re-elected  unanimously,  r-  In  1827  ho  was 
chosen  a  senator.  He  opposed  Clay  on  the  tariff  question 
in  1832,  delivering  a  speech  against  the 'protective  duties 
which  lasted  three  days;  butjhetvoted  for  Clay's  Com- 
promise Bill  of  1833.  He  was  the  only  senator  who  voted 
against  the  Force  Bill  on  20th  February  of  this  year,  a 
singularity  of  conduct  which  somewhat  damaged  his  repu; 
tation  in  Virginia.  Although  opposed  to  tho  establish- 
ment of  tho  United  States  Bank,  he  supported  the  resolu- 
tions in  1835  censuring  President  Jackson  for  tho  removal 
of  the  deposits,  on  the  ground  that  the  procedure  was  un- 
constitutional. In  consequence  of  a  vote  of  the  Virginia 
legislature  instructing  him  to  vote  for  the  expurgation  of 
these  resolutions  from  the  senate  journal  he' resigned,  21st 
February  1S36.  His  action  led  tho  Whigs  to  bring  him 
forward  as  a  candidate  for  the  vice-presidency,  but  he 
only  received  forty-soven  votes.  For  somo  timo  after 
this  ho  ceased  to  take  an  active  part  in  politics  ;  removing 
in  the  end  of  the  year  from  Gloucester  to  Williamsburg, 
where  he  had  better  opportunities  for  legal  practice,  he 
devoted  his  chief  attention  to  his  professional  duties.  At 
tho  Whig  convention  which  met  at  Harrisburg,  Penn- 
sylvania, 4th  December  1839,  ho  was  nominated  again  for 
the  vice-presidency  on  tho  Harrison  ticket,  and  elected  in 
November  1840.  On  the  death  of  Harrison,  soon  after 
his  inauguration  in  1841,  Tyler  succeeded  him.  .His  ele- 
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vation  to  tiie  presidency  was  thus  accidental  in  a  double 
Reuse,  for  he  had  been  nominated  for  the  vice-presidency 
to  reconcile  the  extreme  faction.  His  policy  in  office  (see 
United  States)  was  opposed  to  the  party  who  nominated 
him  and  was  on  Democratic  lines.  In  1845  he  was  suc- 
ceeded by  Polk,  and  he  spent  the  remainder  of  his  life  in 
retirement  from  active  duties.  He  was  nominated  in  1 86 1 
for  the  lower  house  of  the  permanent  congress,  but  died 
at  Richmond  on  the  18th  of  the  following  January. 

See  L.  G.  Tyler,  Life  and  Timet  of  the  Tylers,  2  vol*.,  1834. 

TYNDALE,  WilliaV  (c.  1484-1536),  translator  of  the 
New  Testament  and  Pentateuch  (see  English  Bible,  vol. 
viii.  pp.  384,  385),  was  born  in  Gloucestershire,  possibly 
in  the  parish  of  Slimbridge,  about  the  year  1484.  Of  his 
early  educatiou  nothing  is  known;  about  his  twentieth 
year  he  went  to  Oxford,  where  tradition  has  it  that  he 
was  entered  of  Magdalen  HalL  He  afterwards  resided 
at  Cambridge.  Ordained  to  the  priesthood,  probably 
towards  the  close  of  1521,  he  entered  the  household  of 
Sir  John  Walsh,  Little  Sodbury,  Gloucestershire,  in  the 
capacity  of  chaplain  and  domestic  tutor.  Here  he  spent 
two  year*,  and  in  the  course  of  his  private  studies  began 
to  contemplate  seriously  the  work  of  translating  the  New 
Testament  into  English.  His  sympathy  with  the  "new 
learning,"  which  he  had  not  concealed  in  conversation 
with  the  higher  clergy  of  the  neighbourhood  at  Sir  John's 
table,  led  to  his  being  summoned  before  the  chancellor  of 
Worcester  as  a  suspected  heretic ;  and  "  with  the  goodwill 
of  his  master"  he  left  for  London  in  the  hummer  of  1523. 
There  he  preached  a  little  at  St  Dunstan-in-the-West, 
and  worked  at  his  translation,  living  for  some  months  in 
the  house  of  Humphrey  Monmouth,  an  alderman ;  but 
finding  publication  impossible  in  England  he  sailed  for 
Hamburg  in  May  1524.  After  visiting  Luther  at  Witten- 
berg, he  settled  in  Cologne,  where  he  made  some  progress 
with  a  quarto  edition  of  his  New  Testament,  when  the 
interference  of  the  authorities  of  the  town  compelled  his 
flight  to  Worms.  The  octavo  edition  (see  voL  viii.  p. 
384)  was  here  completed  in  1526.  Where  Tyudale  resided 
in  the  interval  between  1526  and  1 530 — the  year  of  publica- 
tion of  his  translation  of  the  Pentateuch — is  not  known ; 
his  Parable  of  the  Wieied  Mammon  (1527),  Obedience  of  a 
Ckristia*  Man  (1528),  and  Practice  of  Prelates  (1530),  all 
bear  to  ha  e  been  printed  at  "  Marlborowe  in  the  land  of 
Hesse"  or  "Marborch."  From  1530  onwards  he  appears 
to  have  lived  chiefly  in  Antwerp,  but  of  his  life  there 
hardly  anything  is  recorded,  except  that  as  a  marked  man 
he  was  continually  the  subject  of  plots  and  intrigues,  and 
that  at  last  he  was  arrested  and  thrown  into  prison  in  the 
castle  of  Vilvorde,  some  six  miles  from  Brussels,  in  1 535. 
Having  been  found  guilty  of  heresy,  he  was  put  to  death 
by  strangling,  and  his  body  afterwards  burnt  at  the  stake 
on  October  6,  1536. 

The  Worts  of  Tyndale  were  first  published  along  with  those  or 
Frith  (j.r.)  an<l  Barnes,  "three  worthy  Martyrs  and  principal 
Teacher*  of  the  Church  of  England,"  by  John  Dave,  in  1678  (folio). 
His  Doctrinal  Treatises  and  Introduction*  to  Different  Portions  of 
Ike  Boly  Scripture  were  published  by  the  Parker  Society  in  1848. 
For  biography,  see  Demans,  William  Tyndale  (London,  1871) ; 
also  the  Introduction  to  Moinbert's  critical  reprint  of  Tyndale's 
Pentateuch  (New  York,  1884),  where  a  full  bibliography  is  given. 
There  seems  no  reason  to  doubt  that  .the  translation  of  Joshua, 
Judges,  Samuel,  Kinfrs,  end  Chronicles  in  Matthew's  Bible  is  sub- 
stantially the  work  of  Tyndale. 

TYNE,  a  river  in  the  north-east  of  England,  is  formed 
of  two  branches,  the  North  Tyne,  rising  in  the  Cheviots 
on  the  borders  of  Roxburgh,  and  the  South  Tyne,  rising 
at  Tynehead  Fell,  at  the  south-eastern  extremity  of  Cumber- 
land. The  North  Tyne  flows  south-eastwards  by  Bclling- 
bam,  a  short  distance  below  which  it  receives  the  Rede 
from  the  north,  and  2  miles  abovo  Hexham  it  is  joined  by 
the  South  Tyne,  which  before  the  junction  flows  north- 


ward to  Haltwhistle,  and  then  eastward,  receiving  the 
Allen  from  the  right  a  short  distance  above  Haydon 
Bridge.  The  united  streams  then  have  a  course  of  about 
30  miles  eastwards  to  the  sea  at  Tynemouth.  For  a  con- 
siderable part  of  its  course  the  Tyne  flows  through  a 
pleasant  and  richly  cultivated  country,  but  in  its  lower 
reaches  the  presence  of  coal  pita  has  almost  completely 
robbed  the  scenery  of  its  natural  charms,  and  the  former 
sylvan  retreats  of  monks  and  abbots  are  now  occupied  by 
blast  furnaces  and  shipbuilding  yards,  and  similar  scenes 
of  busy  industry,  which  line  both  banks  of  the  river  from 
Newcastle  to  the  sea.  The  river  is  navigable  to  Blaydon 
for  small  craft,  and  to  Newcastle.  8  miles  from  its  iuouth, 
for  large  vessels. 

The  coal  trade  of  the  Tyne  is  the  most  important  in  Englaa.!,- 
and  for  it*  general  shipping  trade  the  river  ranks  next  in  import- 
ance to  tne  Thames  and  the  Mersey.  The  principal  ports  are 
Newcastle  and  North  and  South  Shields,  but  below  Newcastle  the 
river  is  everywhere  studded  with  piers  and  jetties.  About  a 
seventh  of  the  whole  tonnage  of  vessel*  built  in  England  is  bnilt 
on  the  Tyne,  the  most  important  work*  being  those  of  J  arrow. 
For  boat-racing  the  Tyne  vies  iu  celebrity  with  the  Thames. 

TYNEMOUTH,  a  municipal  and  parliamentary  borough 
of  England,  in  Northumberland,  includes  the  townships  of 
Chirton,  Cullercoatea,  North  Shields,  Preston,  and  Tyne- 
mouth. This  last,  the  principal  watering-place  on  this 
part  of  the  coast,  is  picturesquely  situated  on  a  promontory 
on  the  north  side  of  the  Tyne  at  its  mouth.  It  is  connected 
with  Newcastle,  8  miles  to  the  west-south-west,  by  a  branch 
of  the  North-Eastern  Railway ;  its  distance  from  London 
is  273$  miles  by  rail.  The  town  has  rapidly  increased 
within  recent  years,  and  contains  many  well-built  streets, 
squares,  and  villas.  On  the  point  of  the  promontory  there 
is  a  small  battery  called  the  Spanish  battery,  and  near  it  a 
monument  has  been  erected  to  Lord  Collingwood.  Within 
tho  grounds  to  which  the  gateway  of  the  old  castle  gives 
entrance  are  the  ruins  of  the  ancient  priory  of  St  Mary 
and  St  Oswin — tho  principal  remains  being  those  of  the 
church.  xA  pier,  half  a  mile  long,  serves  as  a  breakwater 
to  the  harbour.  Among  the  principal  public  buildings  are 
tho  assembly  rooms  and  the  aquarium  (1872).  The  muni- 
cipal buildings  of  the  borough  of  Tynemouth  are  situated 
in  North  Shields,  where  are  also  the  custom  house,  a 
master  mariners'  home,  a  seamen's  institute,  and  a  sailors* 
homo  founded  by  the  late  duke  of  Northumberland. 
Shipbuilding  is  carried  on,  and  there  are  rope  and  sail 
works.  The  fish  trade  is  of  considerable  importance  and 
employs  several  steam  and  sailing  boats.  The  population 
of  the  municipal  and  parliamentary  borough  of  Tynemouth 
(incorporated  in  1849 ;  area  4303  acres),  divided  iwx>  the 
three  wards  of  North  Shields,  Percy,  and  Tynemouth,  was 
38,941  in  1871,  and  44,118  in  1881. 
Tynemouth  was  a  fortress  of  the  Saxons,  and  was  anciently  known* 
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ag,  "tne  head  of  the  rampart  on  the  rock."  From 
remains  fonnd  in  1788  it  is  supposed  to  have  been  a  Roman  station. 
The  first  church  waa  built  of  wood  by  Edwin,  king  of  Nortliumbria, 
about  625,  and  was  rebuilt  in  stone  by  his  successor  Oswald  in  634. 
Tho  body  of  Oswiu,  king  of  Deira,  was  brought  hither  for  burial 
in  651,  and  on  this  account  Tynemouth  came  to  be  in  great  repute 
as  a  place  of  burial  both  for  royal  and  ecclesiastical  persona  The 
monastery  was  repeatedly  plundered  and  burnt  by  the  Danea, 
especially  during  the  9th  century.  After  .its  destructioiubT 
Hcalfdeane  in  876  it  was  rebuilt  by  Toatig,  earl  of  Northumberland, 
who  endowed  it  with  considerable  revenue ;  but,  having  been 
granted  in  1074  to  the  monks  of  Jarrow,  it  became  a  cell  of  Durham. 
Malcolm  III.,  king  of  the  Scot*,  and  hit  son  Edward,  who  wcro 
slain  in  battle  at  Alnwick  on  18th  November  1098,  were  both  in- 
terred in  the  monastery.  In  1095  Earl  Mowbray,  having  entered 
into  a  conspiracy  against  'William  Rufua,  converted  the  monastery 
into  a  castle,  which  he  strongly  fortified.  By  William  Rufu*  the 
priory  was  conferred  on  St  Albans  abbey,  Hertfordshire.  It  waa 
surrendered  to  Honry  VIII.  on  12th  January  1539,  and  the  site 
and  remains  were  granted  by  Edward  VI.  in  1550  to  tho  earl  of 
Warwick,  afterward,  duke  of  Northumberland.  In  1644  the 
castle  was  taken  by  the  Scots  under  the  earl  of  Leven.  The  town 
I  enjoyed  various  immunities  at  a  very  early  period,  which  were 
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afterwards  the  iubject  of  iom«  dUpnts.  Edward  I.  rwtored  to  it 
serera]  free  customs  of  which  it  had  been  dcpriml.  Afterward*  it 
r  ceived  a  confirmation  of  iU  various  former  charter*  by  Edward 
11  and  Richard  I). 

TYPE-FOUNDING.    Seo  Tvpoobapht. 

TYPE -WKITI N Q.    See  Wkitino  Machines. 

TYPHON.orTypuoEOS,  bod, according  to  Heaiod(Thtog., 
820  *j.),  of  the  Earth  and  Tartarus,  is  described  as  a  grisly 
monster  with  a  hundred  dragons'  heads  who  was  conquered 
and  cast  into  Tartarus  by  Zeus.  According  to  Mad  ii.  282, 
ho  lies  in  the  land  of  the  Arimi  (Cilicia).  Other  legends 
place  his  prison  under  jEtna  or  in  other  volcanic  regions 
and  make  him  the  cause  of  eruptions.  The  myth,  there- 
fore, as  wo  have  it,  rests  on  a  pcrsouification  of  volcanic 
forces.  He  is  the  father  of  dangerous  winds  (typhoons), 
and  by  later  writers  is  identified  with  the  Egyptian  Set 
(see  vol.  vii.  p.  717). 

TYPHUS,  TYPHOID,  and  RELAPSING  FEVERS. 
These  are  conveniently  considered  together,  as  they  con- 
stitute the  important  class  of  continued  fevers,  having 
certain  characters  in  common,  although  each  is  clearly  dis- 
tinguishable from  the  others.  The  following  is  a  general 
Account  of  the  more  salient  features  of  each. 

a> 

Typhus  Fever. 
Typhus1  is  a  continued  fever  of  highly  contagious  nature, 
lasting  for  about  fourteen  days  and  characterized  mainly  by 
great  prostration  of  strength,  severe  nervous  symptoms,  and 
a  peculiar  eruption  on  the  skin.  It  has  received  numerous 
other  names,  such  as  spotted,  pestilential,  putrid,  jail, 
hospital  fever,  Ac.  It  appears  to  have  been  known  for  many 
centuries  as  a  destructive  malady,  frequently  appearing  in 
epidemic  form,  in  all  countries  in  Europe,  under  the  con- 
ditions to  be  afterwards  referred  to.  The  best  accounts 
of  the  disease  are  those  given  by  English  writers,  who 
narrate  its  ravages  in  towns  and  describe  many  "black 
assizes,"  in  which  it  was  communicated  by  prisoners 
brought  into  court  to  the  judges,  jurymen,  court-officials, 
Ac,  with  fatal  effect,  producing  oftentimes  a  widespread 
consternation.  Typhus  fever  would  seem  to  have  been 
observed  in  almost  all  parts  of  the  world ;  but,  although 
not  unknown  in  warm  countries,  it  has  most  frequently 
prevailed  in  temperate  or  cold  climates. 

The  causes  concerned  in  its  production  include  both  the 
predisposing  and  tho  exciting.  Of  the  former  the  most 
powerful  of  all  are  those  influences  which  lower  the  health 
of  a  community,  especially  overcrowding  and  poverty. 
Hence  this  fever  is  most  frequently  found  to  affect  the 
poor  of  large  cities  and  towns,  or  to  appear  where  large 
numbers  of  persons  are  living  crowded  together  in  unfavour- 
able hygienic  conditions,  as  has  often  been  seen  in  prisons, 
workhouses,  Ac.  Armies  in  the  field  are  also  liablo  to  suffer 
from  this  disease ;  for  instance,  during  tho  Crimean  War 
it  caused  an  enormous  mortality  among  the  French  troops. 
Some  high  authorities,  including  Dr  Murchison,  have 
hold  that  such  conditions  as  those  referred  to  are  capablo 
of  generating  typhus  fever  by  themselves,  and  the  apparent 
occasional  de  novo  origin  of  this  disease  has  doubtless  the 
support  of  many  striking  facts  which  would  appear  to 
favour  this  view  (seo  Pathology,  vol.  xviii.  p.  803).  In 
the  light,  however,  of  recent  researches  into  the  relation 
of  specific  disease  germs  to  the  production  of  fevers  and 
other  infectious  maladies,  there  is  increasing  difficulty  in 
maintaining  this  position;  and  the  direction  of  opinion 
is  decidedly  towards  the  view  that,  however  much  insani- 
tary conditions  and  overcrowding  act  as  causes  predispos- 
ing to  the  reception  of  the  disease,  the  introduction  into 
the  system  of  a  living  organism  or  germ  is  necessary  to 
the  manifestation  of  the  phenomena  of  tho  fever.  Novor- 
theless  no  specific  organism  has  yet  been  clearly  identified 
«  Fh.m  tCag,.  .ruok.  x  mist,  in  alludon  to  the  .tupor  of  th» 


in  the  case  of  typhus  fever.  This  disease  is  now  much  less 
frequently  encountered  in  medical  practice  then  formerly, 
— a  fact  which  must  mainly  be  ascribed  to  tho  great 
attention  which  in  recent  times  has  been  directed  to 
improvement  in  the  sanitation  of  towns,  especially  to  the 
opening  up  of  crowded  localities  so  as  to  allow  the  free 
circulation  through  them  of  fresh  air.  In  moat  large 
cities,  however,  limited  epidemic  outbursts  of  the  disease 
occur  from  time  to  time,  under  the  conditions  of  over- 
crowding and  poverty,  although  the  increased  facilities 
possessed  by  local  authorities  for  recognizing  such  out- 
breaks, and  for  the  prompt  isolation  or  removal  of  infected 
persons  to  hospitals,  operate  in  general  effectually  to 
prevent  any  extensive  spread  of  tho  fever.  All  ages  are 
liable  to  typhus,  but  the  young  suffer  less  severely  than  the 
old.  The  disease  appears  to  be  communicated  by  the  ex- 
halations given  off  from  the  bodies  of  those  suffering  from 
the  fover,  and  those  most  closely  in  contact  with  the  sick 
are  most  apt  to  suffer.  This  is  shown  by  the  frequency 
with  which  nurses  and  physicians  take  typhus  from  eases 
under  their  care.  As  in  all  infectious  maladies,  there  is 
often  observed  in  typhus  a  marked  proclivity  to  suffer  in 
the  case  of  individuals,  and  in  such  instances  very  Blight 
exposure  to  the  contagion  may  convey  the  disease.  Typhus 
is  highly  contagious  throughout  its  whole  course  and  even 
in  the  early  period  of  convalescence.  The  contagion,  how- 
ever, is  rendered  less  active  by  the  access  of  fresh  air;  hence 
this  fever  rarely  spreads  in  well-aired  rooms  or  houses 
where  cases  of  the  disease  are  under  trcAtmoL*.  As  a  rule 
one  attack  of  typhus  confers  immunity  from  risk  of  others, 
but  numerous  exceptions  have  been  recorded. 

The  course  of  typhus  fever  is  characterized  by  certain  Conn* 
well-marked  stages.  (1)  The  stage  of  incubation,  or  the  °Mh« 
period  elapsing  between  the  reception  of  the  fever  poison  f***r* 
into  the  system  and  the  manifestation  of  the  special 
evidence  of  the  disease,  is  believed  to  vary  from  a  week  to 
ten  days.  During  this  time,  beyond  feelings  of  languor, 
no  particular  symptoms  are  exhibited.  (2)  The  invasion 
of  the  fever  is  in  general  well  marked  and  severe,  in  the 
form  of  a  distinct  rigor,  or  of  feelings  of  chilliness  lasting 
for  hours,  and  a  sense  of  illness  and  prostration,  together 
with  headache  of  a  distressing  character  and  sleeplessness. 
Feverish  symptoms  soon  appear  and  the  temperature  of 
the  body  rises  to  a  considerable  height  (103M05*  Fahr.), 
at  which  it  continues  with  but  little  daily  variation  until 
about  the  period  of  tho  crisis.  It  is,  however,  of  import- 
ance to  observe  certain  points  connected  with  the  tem- 
perature during  the  progress  of  this  fever.  Thus  about 
the  seventh  day  the  acme  of  tho  fever  heat  has  been 
reached,  and  a  slight  subsidence  (1*  or  less)  of  the  tern- 
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perature  takes  place  in  favourable  cases,  and  no  further 
subsequent  rise  beyond  this  lowered  level  occurs.  When 
it  is  otherwise,  .the  case  often  proves  a  severe  one.  Again, 
when  tho  fover  has  advanced  towards  the  end  of  the  second 
week,  slight  falls  of  temperaturo  aro  often  observed,  prior 
to  the  extensive  descent  which  marks  the  attainment  of 

the  crisis.    The  pulbe  in  typhus  fever  is  rapid  (100-120 
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or  more)  and  at  first  full,  but  later  on  feeble.'  Its  condi- 
tion as  indicating  the  strength  of  the  heart's  action  is 
watched  with  anxiety.  The  tongue,  at  first  coated  with  a 
white  fur,  soon  becomes  brown  and  dry,  while  sordes  (dried 
mucus,  &c.)  accumulate  upon  the  teeth  ;  the  appetite  is 
gone  and  intense  thirst  prevails,  "■  The  bowels  are  as  a  rule 
constipated,  and  the  urine  is  diminished  in  amount  and 
high-coloured  The  physician  on  examination  may  make 
out  distinct'  «nlargement  of  the  spleen.  (3)  The  third 
stage  is  characterized  by  the  appearance  of  the  eruption 
which  generally  shows  itself  about  the  fourth  or  fifth  day 
or  later,  and  consists  of  dark  red  (mulberry  coloured)  spots 
or  blotches  varying  in  size  from  mere  points  to  three  or 
four  lines  in  diameter,  very  slightly  elovated  above  the 
skin,  at  first  disappearing  on  pressure,  but  tending  to 
become  both  darker  in  hue  and  more  permanent.  They 
appear  chiefly  on  the  abdomen,  sides,  back,  and  limbs, 
and  occasionally  on  the  face.  Besides  this,  the  character- 
istic typhus  rash,  there  is  usually  observed  a  general  faint 
mottling  all  over  the  surface  The  typhus  rash  is  rarely 
absent  and  is  a  very  important  diagnostic  of  the  disease. 
In  the  more  severe  and  fatal  forms  of  the  fever,  the  rash 
has  all  through  a  very  dark  colour,  and  slight  subcutaneous 
hemorrhages  {petechia)  are  to  be  seen  in  abundance.  After 
the  appearance  of  the  eruption  the  patient's  condition 
seems  to  be  easier,  so  far  as  regards  the  headache  and 
discomfort  which  marked  the  outset  of  the  symptoms; 
but  this  is  also  to  be  ascribed  to  the  tendency  to  pass  into 
the  typhous  stupor  which  supervenes  about  this  time,  and 
becomes  more  marked  throughout  the  course  of  the  second 
week.  The  patient  now  lies  on  his  back,  with  a  dull  dusky 
countenance,  an  apathetic  or  stupid  expression,  and  con- 
tracted pupils.  All  the  febrile  symptoms  already  mentioned 
are  fully  developed,  and  delirium,  usually  of  a  low  muttering 
kind,  but  sometimes  wild  and  maniacal  {delirium  ferox)  is 
present  both  by  night  and  day.  The  peculiar  condition  to 
which  the  terra  "  coma  vigil "  is  applied,  in  which  the 
patient,  though  quite  unconscious,  lies  with  eyes  widely 
open,  is  regarded,  especially  if  persisting  for  any  length  of 
time,  as  an  unfavourable  omen.  Throughout  tho  second 
week  of  the  attack  the  symptoms  continue  unabated ;  but 
there  is  in  addition  great  prostration  of  strength,  tho  pulse 
becoming  very  feeble,  tho  breathing  shallow  and  rapid, 
and  often  accompanied  with  bronchial  sounds.  (4)  A 
crisis  or  favourable  chango  takes  place  about  tho  end  of 
the  second  or  beginning  of  the  third  week  (on  an  average 
the  14th  day),  and  is  marked  by  a  more  or  leas  abrupt 
fall  of  the  temperature  {ride  chart)  and  of  the  pulse, 
together  with  slight  perspiration,  a  discharge  of  loaded 
urine,  the  return  of  moisturo  to  the  tongue,  and  by  a 
change  in  the  patient's  look,  which  clean  up  and  shows 
signs  of  returning  intelligence.  Although  the  sense  of 
weakness  is  extreme,  convalescence  is  in  general  steady 
and  comparatively  rapid. 

Typhus  fever  rosy,  however,  prove  fatal  during  sny  stage  of  its 
progress  and  in  the  early  convalescence,  either  from  sudden  failure 
of  the  heart's  action — a  condition  which  is  special ly  apt  to  arise — 
from  the  supervention  of  some  nervous  symptoms,  such  as  meningitis 
or  of  deepening  coma,  or  from  some  other  complication,  such  as 
bronchitis.  Further,  a  fatal  result  sometimes  takes  place  before 
the  crisis  from  sheer  exhaustion,  particularly  iu  tho  caso  of  those 
whose  physical  or  nervous  energies  have  been  lowered  by  hard 
work,  inadequate  nourishment  and  sloop,  or  intemperance,  in  all 
which  conditions  typhus  fever  Is  apt  to  assume  an  unusually 
serious  form. 

Occasionally  troublesome  sequelae  remain  behind  for  a  greater  or 
less  length  of  time  as  the  effects  of  the  fever.  Among  these  may  be 
mentioned  mental  weakness  or  Irritability,  occasionally  lomo  form 
of  paralysis,  an  inflamed  condition  of  the  lymphatic  vessels  of  one  leg 
(the  swelled  leg  of  fcvcr\  prolonged  weakness  and  ill  health,  fcc.  I 
Cradual  improvement,  however,  may,  be  confidently  anticipated 
and  even  ultimate  reroverv. 

The  mortality  from  typhns  fever  intimated  by  MnrchUon  and 
others  as  averaging  about  18  per  cent,  oj  the,  cases,  li.t  it  varies 


677 

much  according  to  the  severity  of  type  (particularly  in  epidemics), 
ths  previous  health  and  habits  of  the  individual,  and  very  specially 
ths  age,— the  proportion  of  deaths  being  in  striking  relation  to 
th»  advance  of  life.  Thus,  while  in  children  under  fifteen  ths 
death-rate  is  only  6  per  cent,  in  persons  over  fifty  it  is  about  4G 
per  cent 

Ths  treatment  of  typhus  fever  includes  the  prophylactic  measures  Treat- 
of  attention  to  the  sanitation  of  the  more  donsely  populsted  por-  meat, 
tions  of  towns.  •  The  opening  up  of  cross  streets  intersecting  those 
which  are  clots- built  and  narrow,  whereby  fresh  air  is  freely 
admitted,  has  dons  much  to  banish  typhus  fever  from  districts 
whore  previoualy  it  was  endemic.  Further,  the  enforcement  of 
tho  lsw  regulating  the  number  of  persons  sccommodated  in  common 
longing- houses,  and  the  application  of  the  powers  now  vested  in 
loe«l  authorities  for  dealing  with  cases  of  overcrowding  everywhere, 
and  for  isolation  and  treatment  of  the  infected,  have  bad  a  like 
salutary  effect.  Where  typhus  hss  broken  out  in  a  crowded  dis- 
trict the  prompt  removal  of  the  patients  to  s  fever  hospital  snd  ths 
thoiough  disinfection  snd  cleansing  of  tho  infected  houses  are  to  be 
recommended.  Where,  on  the  other  hsnd,  a  single  ease  of  scci- 
dentally  caught  typhus  occurs  in  a  member  of  a  family  inhabiting 
a  well-aired  house,  tho  chance  of  it  being  communicated  to  others 
in  the  dwelling  is  but  small;  nevertheless  every  precaution  iu  tho 
way  of  isolation  and  disinfection  should  be  taken. 

Ths  treatment  of  a  typhus  patient  is  conducted  upon  the  same 
general  principles  as  hsve  been  illustrated  in  other  fevers  (see 
Scarlet  Fsvbk,  8mallpox).  Complete  isolation  should  be  msin- 
tsined  throughout  the  illness,  and  the  services  of  a  day  and  s  night 
nurse  procured,  who  should  keep  s  strict  watch  and  preserve  a  record 
of  ths  temperature  and  other,  observations,  tho  timea  of  feeding  and 
the  form  of  nourishment  administered,  ss  well  sa  every  other  fsct 
noticed,  for  the  physicisn's  information.  Duo  attention  should  be 
given  to  ths  ventilstion  snd  cleansing  of  the  sick  chamber.  The 
main  element  in  the  treatment  of  this  fever  is  good  nursing,  and 
especislly  the  regular  administration  of  nutriment,  of  which  the  best 
form  is  milk,  although  light  plain  soup  msy  also  be  given.  Tho 
food  should  bs  administered  at  stated  intervals,  not,  as  a  rule, 
oftener  than  ones  in  one  and  a  half  or  two  hours,  and  it  will  fre- 
quently bo  necessary  to  rouso  the  patient  from  his  stupor  for  this 
purpose.  Sometimes  it  is  impossible  to  administer  food  by  ths 
mouth,  in  which  caso  recourse  must  be  had  to  nutrient  enema ta. 
Alcoholic  stimulants  are  not  often  required,  except  in  the  case  of 
elderly  and  weakly  person*  who  have  becomegreatly  exhausted  by 
ths  attack  and  are  threatening  to  collapse.  The  boat  indication  for 
their  use  is  that  furnished  by  the  condition  of  the  circulation  :  when 
ths  pulse  shows  unsteadiness  and  undue  rapidity,  snd  the  first 
sound  of  the  heart  is  but  indistinctly  heard  by  tho  stethoscope, 
the  prompt  administration  of  stimulants  (of  which  the  beat  form 
is  pure  spirit)  will  often  succeed  in  averting  danger.  Should  their 
ass  appear  to  increase  the  restlessness  or  delirium  they  should  be 
discontinued  and  the  diffusible  (ammoniac ol  or  ethereal)  forms 
tried  instead. 

Many  other  symptoms  demand  special  treatment.  The  Headache, 
which  persists  for  days  at  the  commencement  snd  is  with  many  a 
very  distressing  symptom,  msy  be  mitigstcd  by  removing  the  hair 
snd  spplying  cold  to  the  head.  Tho  sleeplessness,  with  or  without 
delirium,  msy  be  combated  by  quietness,  by  s  moderately  darkcued 
room  (although  a  distinction  between  day  snd  night  should  bo  made 
as  regards  the  amount  of  admitted  light),  snd  by  soothing  and 
gentle  dealing  on  tho  part  of  the  nurse.  Opiate,  snd  sedative 
medicines  in  any  form,  although  recommended  by  many  high 
authorities,  must  l,c  given  with  great  caution,  ss  their  use  is  often 
attended  with  danger  in  this  fever,  where  coma  is  apt  to  supervene. 
When  resorted  to,  probably  the  safest  form  is  a  combination  of  tho 
bromide  of  potassium  or  ammonium  with  a  guarded  amount  of 
chloral.  The  writer  has  seen  alarming  efforts  follow  the  administra- 
tion of  opium.  Occasionally  the  deep  stupor  calls  for  remedies  to 
rouse  the  patient,  and  these  msy  be  employed  in  the  form  of  mustard 
or  cantharides  to  tho  surface  (calves  of  legs,  nape  of  neck,  over 
region  of  heart,  ice. ),  of  tho  cold  affusion,  or  of  enemata  containing 
turpentine.  Tho  height  of  the  tcm|>eraturo  may  be  a  aerious 
symptom,  and  antipyretic  remedies  appear  to  hove  but  a  slight  influ- 
ence over  it  is  compared  to  that  which  they  posse**  in  typhoid  fever, 
acute  rheumatism,  4c.  The  cold  bath  treatment,  which  has  been 
recommended,  cannot  be  carried  out  without  serious  risk  to  life  in 
tho  necessary  movement  of  tho  pati'lit.  It  is  a  wcll-rccogni/.t.l 
nil*  that  persons  -.uttering  from  typhus  fever  ought  not  to  be  moved 
up  >n  bed  fur  any  purpose  after  the  first  few  days.  Cold  singing 
of  tho  hands  and  feet  and  exposed  j-ai 1»,  or  cold  to  tho  head,  may 
often  considerably  lower  the  temperature.  Throughout  tho  whola 
progress  of  a  esse  tho  condition  of  tho  bladder  requires  special 
attention,  owing  to  tho  patient's  drowsiness,  and  tho  regular  uje 
of  the  catheter  Incomes,  as  a  rule,  necessary  with  the  sdvanco  of 
the  symptoms. 

The  complications  and  results  of  this  fever,  fall  to  be  dealt  w.th 
according  to  the  methods  of  treatment  applicable  to  their  character 
arl  extent. 
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Typhoid  ob  Ekteric  Fever. 
Typhoid  or  enteric  fever  (oreoov,  tbe  intestine)  is  a  con- 
tinued fever  characterized  mainly  by  its  insidious  onset,  by 
a  peculiar  course  of  the  temperature,  by  marked  abdominal 
symptom-*  occurring  in  connexion  with  a  specific  lesion  of 
the  bowels,  by  an  eruption  upon  the  skin,  by  its  uncertain 
duration,  and  by  a  liability  to  relapses. 

This  fever  has  received  various  names,  su;h  as  gastric 
r,  abdominal  typhuj,  infantilo  remittent  fever,  slow 
r,  nervous  fever,  Arc.  Dr  Slurchison,  in  reference  to  its 
.  posed  origin  in  putridity,  use*  the  term  "  pythogenic 
fever,"  but  this  designation  has  not  been  generally  adopted. 
Up  till  a  comparatively  recent  period  typhoid  was  not  dis- 
tinguished from  typhus  fever.  For,  although  it  had  been 
noticed  that  the  course  *f  the  disease  and  its  morbid  ana- 
tomy were  different  from  those  of  ordinary  cases  of  typhus, 
itvras  believed  that  they  merely  represented  a  variety  of 
that  malady.  The  distinction  between  the  two  diseases 
appears  to  have  been  first  accurately  made  in  1836  by 
Messrs  Gerhard  and  Pennock  of  Philadelphia,  and  still 
more  fully  demonstrated  by  Dr  A.  P.  Stewart  of  Glasgow 
(afterwards  of  London).  Subsequently  all  doubt  upon  the 
subject  was  removed  by  the  careful  clinical  and  pathological 
observations  made  by  Sir  William  Jcnner  at  the  London 
Jfjituro  fever  hospital  (1849-51).  A  clear  distinction  has  been 
jj  established  between  the  two  fevers,  not  only  as  regards  their 
typhoid.  pnenomena  or  morbid  features,  but  equally  as  regards  their 
origin.  While  typhus  fever  is  a  disease  of  overcrowding 
and  poverty,  typhoid  may  occur  whore  such  conditions  are 
entirely  excluded ;  and  the  connexion  of  this  malady  with 
specific  emanations  given  off  from  decomposing  organic  or 
ftcculent  matters,  or  with  contamination  of  food  or  water 
by  the  products  of  the  disease,  is  now  almost  universally 
admitted.  Alike  in  sporadic  cases  apd  in  extensive  epidemic 
outbreaks  the  existence  of  insanitary  conditions  in  house 
drainage,  water  supply,  ice.,  can  in  the  majority  of  instances 
be  made  out.  The  question  whether  such  conditions  alone 
will  suffice  to  beget  this  fever — or,  in  other  words,  its  de 
novo  origin — has,  as  in  the  case  of  typhus,  been  much  dis- 
cussed, and  an  affirmative  opinion  expressed  by  some  high 
authorities.  But  the  same  remark  must  again  be  made  as 
to  the  difficulties  in  the  way  of  maintaining  such  a  portion 
in  view  of  the  evidence  of  the  part  played  by  microbes  in 
infectivo  processes. 
Causes  of  That  ail  insanitary  conditions  in  respect  of  drainage  of 
Hsout-  houses  and  localities  furnish  the  most  ready  means  for  the 
introduction  of  the  contagion  of  typhoid  there  is  a  general 
agreement,  as  there  is  equally  that  the  m-^i  certain  means 
of  preventing  its  appearance  or  spread  are  those  which 
provide  a  thoroughly  trustworthy  and  secure  drainage,  a 
safe  method  of  disposal  of  sewage,  and  a  pure  and  abundant 
water  supply.  Typhoid  fever  is  much  les*  directly  com- 
municable from  the  sick  to  the  healthy  than  typhus.  The 
Infective  agent  appears  to  reside  in  the  discharges  from  the 
bowels,  in  which,  particularly  when  exposed  and  under- 
going decomposition,  the  contagium  seems  to  multiply  and 
to  acquire  increased  potency.  Thus  in  sowers,  drains,  <tc., 
in  association  with  putrefying  matter,  it  may  increase  in- 
definitely, and  by  the  emanations  given  off  from  such  de- 
composing material  accidentally  escaping  into  houses,  or 
by  the  contamination  of  drinking  water  in  places  where 
wells  or  cisterns  are  exposed  to  fieeal  or  sewage  pollution, 
the  contagion  is  convej  ad.  Of  the  precise  nature  of  the 
contagious  principle  we  have  as  yet  no  full  information,1 
but  there  appears  to  be  strong  reason  for  believing  that  a 
specific  microbe  or  organism  plays  a  part  in  the  propagation 
of  the  disease.    Still  it  is  obvious  that  for  its  successful 

1  A  bacillus  frequently  noticed  in  ccrtsiu  tissues  in  cases  of  typhoid 
fever  hai  not  yet  beta  satisfactorily  proved  to  be  an  organism  character- 
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implantation  in  and  effect  upon  the  system  a  peculiar  con- 
dition of  preparedness  or  receptivity  to  the  morbific  agent 
must  be  presupposed  to  exist  in  the  individual,  regarding 
which  also  our  knowledge  is  of  the  vaguest.  Thcr3  is 
abundant  evidence  that  one  of  the  vehicles  for  the  con- 
veyance of  the  contagion  is  food,  especially  milk,  which  may 
readily  become  contaminated  with  the  products  of  the  disease 
where  an  outbreak  of  the  fever  has  occurred  in  a  dairy. 

Typhoid  fever  U  most  common  among  tin  young,  the  majority 
of  tie  cases  occurring  between  the  agus  of  fifteen  and  twenty-five 
(MurchUon).  But  children  of  any  age  may  suffer,  as  may  also, 
though  more  rarely,  persona  at  or  beyond  middle  life.  It  i»  of  aa 
frequent  occurrence  among  the  well-to-do  aa  among  the  poor.  The 
greater  number  of  cases  appear  to  occur  in  autumn.  In  all  countries 
this  fever  sccma  liable  to  prevail:  and,  while  some  of  it*  f«aturea 
may  be  modified  by  climate  and  locality,  its  main  characters  and 
its  results  are  essentially  the  same  everywhere. 

The  more  important  phenomena  of  tvphoid  fever  will  be  better  fV.hu- 
understood  by  a  brief  reference  to  the  principal  pathological  changes  logical 
whioh  take  place  during  the  disease.  These  relate  for  the  most  part  changes 
to  the  intestines,  in  which  the  morbid  processes  are  highly  character-  of 
istic,  both  as  to  their  nature  and  their  locality.  The  changes  (to  typhoio. 
bo  presently  specifiod)  are  evidently  tbe  result  "of  the  action  of  the 
contagium  on  the  system,  and  they  begin  to  show  themselves  from 
tbe  very  commencement  of  the  fever,  passing  through  various  stages 
during  its  continuance.  The  portion  of  the  bowels  in  which  they 
occur  most  abundantly  is  the  lower  part  of  the  small  intc^tino 
(ileum),  where  tho  "solitary  glands  "  and  "  Pcycr's  patches  "  on  the 
mucous  surface  of  the  canal  become  affected  bv  diseased  action  of  a 
definite  and  progressive  character,  which  stands  in  distinct  relation 
to  the  symptoms  exhibited  by  the  patient  in  the  course  of  the  fever. 
(1)  These  glands,  which  in  health  are  comparatively  indistinct, 
become  in  tho  commencement  of  the  fever  enlarged  and  prominent 
by  infiltration  due  to  inflammatory  action  in  their  substance,  and 
consequent  cell  proliferation.  This  chnngc  usually  affects  s  large 
extent  of  the  ileum,  bat  is  more  marked  iu  the  lower  portion  near 
the  ileo-cascal  valve  (see  Awatomv).  It  is  generally  held  that  this  is 
the  condition  of  the  parts  during  tbe  first  eight  or  ten  days  of  the 
fever.  (2)  These  enlarged  glands  next  undergo  a  process  of  slough- 
ing, the  inflammatory  products  being  cast  off  either  in  fragments  or 
nt  iiiaiM.  This  usually  takes  place  in  the  second  week  of  the  fever. 
(S)  Ulcers  are  thus  formed  varying  in  size  according  to  the  gland 
masses  which  have  sloughed  away.  They  may  be  few  or  many  in 
number,  and  they  exhibit  certain  characteristic  appearances.  Thus 
they  are  frequently,  but  not  always,  oblong  in  shape,  with  their  lone 
axis  in  that  of  the  bowel,  and  they  hare  somewhat  thin  and  ragged 
edges.  They  may  extend  through  the  thickness  of  the  intestine  to 
the  peritoneal  coat  and  in  their  progress  erode  blood-vessels  or  per- 
forate tho  bowel.  This  stage  of  ulceration  exists  from  the  second 
week  onwards  during  the  remaining  period  of  the  fever,  and  even 
into  tho«tage  of  convalescence.  (4)  In  most  instances  these  ulcers 
heal  by  cicatrization,  leaving,  however,  no  contraction  of  the  calibre 
of  the  bowel.  This  stage  of  healing  evidently  occupies  a  consider- 
able timo,  since  the  process  does  not  advance  at  an  equal  rate  in 
the  ease  of  all  the  ulcere,  some  of  which  have  been  later  in  forming 
than  others.  Even  when  convalescence  has  been  apparently  com- 
pleted, some  unhealed  ulcers  may  yet  remain  and  prove,  particiilsrly 
in  connexion  with  errors  in  diet,  a  cause  of  relapse  of  some  of  the 
symptoms,  and  even  of  still  more  serious  or  fatal  ronsequeuoea. 
The  mesenteric  glands  external  to,  but  in  functional  relation  with, 
the  intestine,  become  enlarged  during  the  progress  of  the  fever,  but 
usually  subside  after  recovery. 

Besides  these  changes,  which  are  well  recognized,  others  more  or 
lesa  important  are  often  present.  Among  theso  may  be  mentioned 
one  which  the  present  writer  ha*  repeatedly  observed  in  the  severe 
and  protracted  forms  of  this  fever,  namely,  marked  atrophy,  thin- 
ning, and  softness  of  the  coats  of  the  intestines,  cveu  alter  the 
ulcers  have  healed,— s  condition  which  may  not  improbably  be  the 
cans*  of  that  long-continued  impairment  of  tho  function  of  the 
bonds  so  often  complaiued  of  by  persons  who  hare  passed  through 
an  attack  of  typhoid  fever.  Other  changes  common  to  most  fevers 
are  also  to  be  observed,  such  a*  softening  of  the  muscular  tissues 
generally,  and  ]>articularly  of  the  heart,  and  evidences  of  complica- 
tions affecting  chest  or  other  organs,  which  not  unfrequently  arise. 
The  swelled  leg  of  fever  sometimes  follows  typhoid,  as  does  also 
periosteal  inflammation. 

Tbe  symptoms  characterizing  the  onset  of  typhoid  fever  are  very  Trogjws 
much  less  marked  than  those  of  most  other  fevers,  and  the  disease  of  the 
in  the  majority  of  instances  sets  in  somewhat  insidiously.  Indeed, 
it  is  no  uncommon  thing  for  patients  with  this  fever  to  go  about 
for  a  considerable  time  after  its  action  has  begun.  The  most  marked 
of  the  early  symptoms  are  headache,  lassitude,  end  discomfort,  to- 
gether with  sleeplessness  and  feverishneas,  particularly  at  night ; 
this  last  symptom  is  that  bv  which  the  disease  is  most  readily  de- 
tected in  its  early  stages.    The  peculiar  course  of  the  temperature 
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is  also  one  of  the  most  important  diagnostic  evidences  of  thie  few. 
Daring  the  first  week  it  in  a  morning  range  of  moderate  febrile 
rise,  but  in  the  evening  there  is  a  marked  a-went,  with  a  fall  again 
towards  morning,  each  morning  and  evening,  however,  showing 
respectively  a  higher  point  than  that  of  t!w  previous  day,  until 
about  the  eighth  day,  wheo  in  an  average  case  the  highest  poiut 
a  attained.  This  varies  according  to  the  severity  of  the  attack ; 


Temperature  chart  of  typhoid  fever. 


but  it  is  no  unusual  thing  to  register  101*  or  105"  Fahr.  in  the  even- 
ing and  103*  or  101*  in  the  morning    During  the  second  week  the 
daily  range  of  temper&tnre  is  comparatively  small,  a  slight  morning 
remission  being  all  that  is  observed.    In  the  third  week  the  name 
condition  continues  more  or  less  ;  but  frequently  a  slight  tendency 
to  lowering  may  be  discerned,  particularly  in  the  morning  tempera- 
ture, and  the  febrile  action  gradually  dies  down  as  a  rule  between 
the  twenty-first  and  twenty-eighth  days,  although  it  is  liable  to 
recur  in  the  form  of  a  relapse.   Although  the  patient  may,  during 
the  earlier  days  of  the  fever,  he  able  to  move  about,  he  feels  languid 
and  uneasy ;  and  usually  before  the  first  week  is  over  he  has  to  take 
to  bed,  and  soon  the  effects  of  the  attack  become  more  apparent 
He  Is  restless,  hot,  and  uncomfortable,  particularly  as  the  day  ad- 
vances, and  bis  cheeks  show  a  red  flush,  especially  in  the  evening 
or  after  taking  food.    The  aspect,  however,  is  different  from  the 
oppressed  stupid  look  which  is  present  in  typhus,  and  more  resem- 
bles the  appearance  of  becticf  The  pulse  in  an  ordinary  case,  al- 
though more  rapid  than  normal,  is  not  accelerated  to  an  extent 
corresponding  to  tho  height  of  tho  temperature,  and  is,  at  least 
in  the  earlier  stages  of  the  fever,  rarely  above  100*.    In  severe  and 
protracted  cases,  where  there  is  evidence  of  extensive  intestinal 
ulceration,  the  pulse  becomes  rapid  and  weak,  with  a  dicrotic  char- 
acter indicative  of  cardiac  feebleness.    The  tongue  has  at  first  a 
thin  whitish  fur  and  is  red  at  the  tip  and  edges.    It  tends,  however, 
to  become  dry,  brown  or  glazed  looking,  and  fissured  transversely, 
while  sorties  may  be  present  about  the  lips  and  teeth.  There  is  much 
thirst  and  in  some  cases  vomiting.   Splenic  and  hepatic  enlarge- 
ment may  be  made  out    From  an  early  period  in  the  disease  abdo- 
minal symptoms  show  themselves  with  greater  or  less  distinctness 
and  aro  frequently  of  highly  diagnostic  significance.    Tho  abdomen 
is  somewhat  distended  or  tumid,  and  pain  accompanying  some 
gargling  sounds  may  bo  elicited  on  light  pressure  about  tho  lower 
I»art  of  tho  right  side  close  to  the  groin, — the  region  corresponding 
to  that  portion  of  the  intestine  in  which  the  morbid  changes  already 
referred  to  are  progressing    Diarrhcea  is  a  frequent  but  by  no  means 
constant  symptom.    When  present  it  may  be  slight  in  amount,  or, 
on  the  other  hand,  extremely  profuse,  and  it  corresponds  as  a  rule 
to  the  severity  of  the  intestinal  ulceration.    The  discharges  are 
highly  characteristic,  being  of  light  yellow  colour  resembling  pea 
soup  in  appearance.    Should  intestinal  hemorrhage  occur,  as  is  not 
unfrcquently  the  case  during  some  stage  of  tho  fever,  they  may  he 
dark  brown,  or  composed  entirely  of  blood.   Tho  urine  is  sea  n  ly 
and  high-coloured.    About  the  beginning,  or  during  the  course  of 
the  second  week  of  the  fever,  an  eruption  frequently  makes  its 
appearance  on  the  skin.    It  consists  of  isolated  spots,  oval  or  round 
in  shape,  of  a  pole  pink  or  rose  colour,  and  of  about  one  to  one  and 
a  half  lines  in  diameter. '  They  are  seen  chiefly  ui>on  the  abdomen, 
chest,  and  back,  and  they  come  out  in  crops,  which  continuo  for 
fonr  or  five  days  and  then  fade  away.    At  first  they  are  slightly 
elevated,  and  disappear  on  pressure.    1(1  some  cases  they  aro  very 
few  in  number,  and  then,  presence  is  made  out  with. difficulty  ;  but 
in  others  they  are  numerous  and  sometimes  show  themselves  upon 
the  limbs  as  well  as  upon  the  body.  They  do  not  appear  to  have 
any  relation  to  the  severity  of  the  attack,  and  in  a  very  consider- 
able proportion  of  cases  (particularly  in  children)  they  are  entirely 
absent.     Besides  this  eruption  there  are  not  unfrequontly  numer- 
ous very  faint  bluish  patches  or  blotches  about  h&lf  an  inch  in 
diameter,  chiefly  upon  tho  body  and  thighs.   When  present  the 
rose-coloured  spots  continue  to  come  out  in  crops  till  nearly  the 
end  of  the  fever,  and  they  may  reappear  should  a  relapse  subse- 
quently occur.    These  various  symptoms  persist  throughout  the 
third  week,  usually,  however,  increasing  in  intensity.    The  patient 
becomes  prostrate  and  emaciated  ;  the  tongue  is  dry  and  brown,  tho 
pulse  qmckened  and  feeble,  and  the  abdominal  symptoms  more 
marked  ;  while  nervous  disturbance  is  exhibited  in  delirium,  in 


tremors  and  jerkin gs  of  the  muscles  \tubtuUus  Undinum),  in  drowsi- 
ness, and  occasionally  in  "coma  vigil"  In  severe  esses  the  ex- 
haustion reaches  an  extreme  degree,  although  even  in  such  instances 
the  condition  is  not  to  be  regarded  as  hopeless.  In  favourable  cases 
a  change  for  the  better  maybe  anticipated  between  the  twenty-first 
and  twenty -eighth  days,  more  usually  the  latter.  It  does  not,  how- 
ever, take  plsce  as  in  typhus  by  a  well-marked  crisis,  but  rather 
by  what  is  termed  a  "lysis"  or  gradual  subsidence  of  the  febrile 
symptoms,  especially  noticeable  in  the  daily  decline  of  both 
morning  and  evening  temperature,  the  lessening  of  diarrhcea,  and  im- 
provement in  pulse,  tongue,  4c  Convalescence  proceeds  slowly  and 
is  apt  to  be  interrupted  by  relapses  (due  not  un  frequently  to  errors 
in  aiot),  which  are  sometimes  as  severe  and  prolonged  as  the  original 
attack,  and  are  attended  with  equal  or  even  greater  risks.  Should 
such  relapses  repeat  themselves,  the  case  may  be  protracted  for  two 
or  three  months,  but  this  is  comparatively  rare. 

Death  in  typhoid  fever  usually  takes  place  from  one  or  other  of  Cause'  ol 
the  following  causes.    (1 )  Exhaustion,  in  tho  second  or  third  weeks,  death  in 
or  later.    The  attending  symptoms  are  increasing  omaciation,  weak-  typhoid, 
ness  of  the  pulso,  and  cadaveric  aspect    Sometimes  sinking  is 
sudden,  partaking  of  some  of  the  characters  of  a  collapse.  (2) 
Hemorrhage  from  the  intestines.  The*  evidence  of  this  is  exhibited, 
not  only  in  the  evacuations,  but  in  the  sudden  fall  of  temperature 
and  rise  in  pulse-rate,  together  with  great  pallor,  faintness,  and  rapid 
sinking.    Sometimes  hemorrhage,'  to  a  dangerous  and  even  fatal 
extent  takes  place  from  the  nose.   (3)  Perforation  of  an  intestinal 
nicer.   This  gives  rise,  as  a  rule,  to  sudden  and  intense  abdominal 

Sain,  together  with  vomiting  and  sigus  of  collapse,  vis.,  a  rapid 
ickering  pulse,  cold  clammy  skin,  and  the  marked  fall  of  tempera- 
ture. Symptoms  of  peritonitis  (see  Peritonitis)  quickly  supervene 
and  add  to  the  patient's  distress.  Death  usually  takes  placo  withiu 
21  hours.  Occasionally  peritonitis,  apart  from  perforation,  is  the 
cause  of  death.  (4)  Occasionally,  but  rarely,  hyperpyrexia  (excessive 
fever).  (5)  Complications,  such  as  pulmonary  or  cerebral  inflamma- 
tion, bedsores,  Ac,  • 

Certain  sequel*  are  sometimes  observed,  the  most  Important 
being  the  swelled  leg,  periostitis  affecting  long  bones,  general  ill- 
health,  and  amentia,  with  digestive  difficulties,  often  lasting  for  a 
long  time,  and  sometimes  issuing  in  phthisis.  Occ&sicnaliy,  after 
severe  cases  mental  weakness  is  noticed,  but  It  is  usually  of  com- 
paratively  short  duration. 

The  mortality  in  typhoid  fever  vsries  with  the  character  of  the  Mor- 
outbreak,  the  general  health  and  surroundings  of  the  individuals  tality. 
attacked,  and  other  conditions.  At  one  time  it  was  regarded  as, 
on  an  average,  about  the  same  as  that  of  typhus ;  but  under  modern 
methods  of  treatment  the  chances  of  recovery  are  much  greater,  and 
the  death-rate  may  bo  stated  as  about  12  per  cent  or  perhaps  some- 
what lesa. 

The  treatment  embraces  those  prophylactic  measures  which  aim  Treat- 
at  preventing  the  escape  of  sewer  gases  into  dwelling-houses  by  ment 
careful  attention  to  the  drainage  and  plumber- work,  and  also  secure 
an  abundant  supply  of  pure  water  for  domestic  use  (see  Htoiexk, 
Sewesaoe,  and  Ventilation).  When  an  outbreak  of  the  fever 
occurs  in  a  family,  all  such  matters  should  be  specially  inquired 
into,  and  the  sources  of  milk  supply  carefully  scrutinized.  Tho 
discharges  from  the  bowels  of  the  typhoid  patient  ehould  be  at  once 
disinfected  with  carbolic  acid  or  other  similar  agent,  and  the  greatest 
care  taken  as  to  their  disposal,  with  the  view  of  obviating  any  risk 
of  contamination  of  drinking-water,  &c.  The  general  management 
is  conducted  upon  the  same  principles  as  are  observed  in  the  case 
of  typhus,  except  that  in  typhoid  fever  very  special  care  is  neces- 
sary in  regard  to  diet  Milk,  the  great  value  of  which  as  a  fever- 
food  was  first  clearly  set  forth  by  Prof.  Gairdner,  is  of  eminent 
service  in  typhoid,  but  it  must  be  administered  with  due  regard  to 
time  and  to  the  digestive  powers  of  the  patient  When  given  too 
frequently  or  in  too  great  quantity  it  mav,  by  its  imperfect  digestion, 
prove  a  source  of  irritation  to  the  bowels.  Even  when  given  with 
every  care  it  may  fail  to  agree,  as  is  proved  by  the  presence  of  un- 
digested curd  in  the  evacuations.  In  such  a  case  its  admixture 
with  lime  water  or  with  peptonizing  agents  may  render  its  digestion 
less  difficult  but  sometimes  its  use  must  for  a  time  bo  suspended. 
It  is,  however,  rare  that  milk  cannot  be  borne  when  carefully  ad- 
ministered. Barley  water  or  simple  soups,  such  as  chicken  broth, 
beef-tea,  Ac,  are  occasionally  useful  either  as  substitutes  for  or 
adjuvants  to  milk.  All  through  the  rover  the  patient  should  be 
fed  at  regular  periods— not,  as  a  rule,  oftener  than  once  in  one  and 
a  half  or  two  hours— although  in  the  intervals  water  or  other  fever- 
drink  may  be  given  from  time  to  time.  In  convalescence  the  diet 
should  still  be  largely  milk  and-soft  matters,  such  as  custards,  light 
puddings,  meat  jellies,  boiled  bread  and  milk,  Ice.,  but  other  solid 
foods,  with  the  exception  of  fish,  should  be  for  a  long  time  avoided. 
In  changing  the  diet  it  is  of  importance  to  note  its  effect  upon 
the  temperature,  which  may  sometimes  be  considerably  disturbed 
from  this  cause,  even  after  the  apparent  subsidence  or  all  febtilo 
action.  Stimulants,  although  unnecessary  in  a  large  proportion 
of  cases,  aro  occasionally  called  for  when  there  la  great  exhaustion, 
and  in  prolonged  attacks.    Their  effect,  however,  should  be  care- 


680 


T  Y  P  —  T  Y  P 


the  form  of 


may,  however,  fail,  or  by  inducing  sickness  or  great  pre 
depression  of  the  circulation  require  to  be  discontin 
similar  purpose  the  cold  bath  U  recommended  by 


fully  watched.    They  are 
pure  spirit 

The  mora  prominent  symptoms  which  mark  the  course  of  typhoid 
fercr  frequently  call  for  special  treatment.  Thus,  when  the  fever 
continues  long,  with  little  break  in  its  course,  the  employment  of 
remedies  to  control  its  action  (antipyretics)  may  often  be  resorted 
to  with  benefit  Such  drugs  a*  quinine,  salicin,  salicylic  acid,  and 
salicylate  of  soda,  kairin,  antipynn,  antifebrin,  ax.  (in  ten  to  thirty 
grain  doses  of  one  or  other),  may  frequently  break  ia  upon  the  con- 
tinuity of  the  fevor,  and  by  merkodly  lowering  the  temperature 
relieve  for  a  time  the  body  from  a  source  of  waste,  and  aid  in 
tranquillizing  the  excited,  nervous  system.  The  times  for  their 
administration  are  either  one  or  two  hoars  before  the  usual  maximum 
temperature  or  during  the  period  of  remission.    These  remedies 

'  prostration  and 
tinued.    For  a 

purpose  the  cold  bath  is  recommended  by  many  high 
authorities  and  is  regularly  employed  in  Germany.  The  method 
recommended  by  Liooermoister  is  this :  "  When  the  temperature 
rises  above  101  Fahr  ,  tho  patient  should  bo  placed  in  a  bath  of 
about  91*,  whioh  is  gradually  cooled  down  by  the  addition  of  cold, 
water  to  68"  Fahr.,  and  remain  immersed  for  twenty  or  thirty 
minutes,  the  limbs  being  all  the  while  gently  rubbed.  He  should 
then  be  put  back  into,  bed."  Another  method  is  that  of  Dr  Brand 
of  Stettin:  "When  tho  patient's  temperature  attains  102*  Fahr., 
he  should  bo  placed  in  a  tepid  bath  of  70*  and  allowed  to  remain 
till  a  sense  of  coldness  or  shivering  is  produced,  wliich  usually 
occurs  in  from  five  to  twenty  minutes."  By  such  means  no  doubt 
the  temperature  can  often  be  reduced  2*  or  3'  Fahr.,  but  it  ia  very 
apt  to  rise  again  and  the  bath  must  then  be  repeated.  It  is  claimed 
by  the  advocates  of  this  method  of  treatment  that  it  has  been  suc- 
cessful in  diminishing  greatly  the  mortality  of  typhoid  fever,  but 
they  hold  at  tho  same  time  that  its  success  in  large  measure  depends 
upon  its  employment  from  an  early  stage  in  the  disease.  British 
physicians  are  much  divided  upon  the  point,  many  high  authorities 
agreeing  in  its  markod  utility,  while  others  no  less  eminent  regard 
it  as  fraught  with  danger  from  the  frequent  movement  of  the 
patient  from  bed,  the  shock  to  the  system,  and  the  risk  of  hemor- 
rhage, pneumonia,  or  other  complications,  and  as  a  plan  of  treat- 
nt  difficult  of  being  carried  out  in  ordinary  practice.  Although 


employed  in  some  fever  hospitals  and  with  apparent  success,  it  has 
not  yet  commended  itself  for  general  adoption.  Other  methods  of 
applying  cold,  while  probably  leas  effootual  than  the  bath,  are  much 
more  availablo,  as,  for  example,  the  tepid  or  cold  pack,  the  frequent 
sponging  of  portions  of  the  body  with  cold  water,  or  the  applica- 
tion of  lcebags  to  the  head.  The  present  writer  has  resorted  to 
these  methods  in  many  cases  of  typhoid  feyer,  with  the  effect  of 
markedly  lowering  a  high  temperature.  When  diarrhoea  is  ex- 
cessive it  may  be  restrained  by  such  remedies  as  chalk,  bismuth, 
Dover's  powder,  tec  Htemorrhage  is  dealt  with  by  preparations  of 
ergot,  or  by  acetate  of  lead,  gallic  acid,  or  other  styptics.  In  the 
event  of  perforation  of  the  bowel  opium  is  the  only  means  avail- 
ablo to  lessen  the  distress  attending  that  fatal  occurrence. 

In  the  convalescent  stage,  and  even  after  apparently  complete 
recovery,  the  utmost  care  should  be  observed  by  the  patient  as  to 
diet,  all  hard  and  indigestible  substances  being  dangerous  from 
their  tendency  to  irritate  or  reopen  unhealed  ulcers,  and  bring  on 
a  relapse  of  the  fever  or  cause  a  sudden  perforation.    Lastly,  the 


general  health  demand*  cartful  attention  for  a  length  of  time, 
in  view  of  the  remoter  risks  of  chest  and  other  diseases  already 
alluded  to. 

Relapsing  Fever. 

This  is  a  continued  fever  occasionally  appearing  as  an 
epidemic  in  communities  suffering  from  scarcity  or  famine. 
It  ia  characterized  mainly  by  its  sudden  invasion,  with 
violent  febrile  symptoms,  which  continue  for  about  a  week 
and  end  in  a  crisis,  but  arc  followed,  after  another  week, 
by  a  return  of  tho  fever. 

This  disease  has  received  many  othef  names,  the  best 
known  of  which  are  famine  fever,  short  fever,  nynocha, 
bilious  relapsing  fever,  recurrent  typhus,  and  spirillum 
fever.  As  in  the  case  of  typhoid,  relapsiug  fever  was  long 
believed  to  be  simply  a  form  of  typhus.  The  distinction 
between  them  appears  to  have  been  first  clearly  established 
in  1 826,  in  connexion  with  an  epidemic  in  Ireland.  Out- 
breaks of  relapsing  fever  have  occurred  in  all  parts  of  the 
world  at  times  and  in  places  where  famine  has  arisen  ;  but 
the  disease  has  been  most  closely  observed  and  studied  in 
epidemics  in  Great  Britain  and  Ireland,  Germany,  Poland, 
Russia,  America,  and  India.  It  has  frequently  been  found 
to  prevail  along  with  an  epidemic  of  typhus  fever. 


contagious,  and  appears,  like  typhus, 
to  bo  readily  communicated  \>j  the  exhalations  from  the  body.  W  ith 
respect  to  the  nature  of  the  contagion,  certain  important  and  inter- 
esting observations  have  been  made.  In  1873  Obermeier  discovered 
in  the  blood  of  persona  suffering  from  relapsing  fever  minuto 
organisms  in  the  form  of  spiral  filaments  of  the  genus  SjrirochtcU 
(see  voL  xxi.  p.  399,  fig.  1,  n),  measuring  in  length  xf,  to  yVrt 
inch  and  in  breadth  xt^it  to  sttwl  inch,  and  possessed  of  rotatory 
or  twisting  movements.  This  organism  has  received  the  name  of 
Spirillum  obermeieri.  It  appears  to  be  present  in  abundance  dur- 
ing the  height  of  the  febrile  symptoms,  and  is  not  seen  during  the 
interval  until  the  relapse  is  impending,  when  it  is  again  present  as 
before.  This  observation  has  been  confirmed  by  numerous  investi- 
gators, and  it  has  been  found  that  inoculation  with  the  blood 
containing  these  Spirilla  produced  the  symptoms  of  relapsing  fever 
in  both  men  and  animals.  Comparatively  little  is  as  yet  known  of 
the  life-history  of  these  organisms,  and  the  question  whether  they 
are  to  be  regarded  as  the  prime  source  of  the  disease  or  as  mero 
accompaniment*  affords  ground  for  difference  of  opinion  (see  Path- 
ology, vol.  iviil.  p.  403) ;  nevertheless  their  discovery  and  the  con- 
ditions of  their  presence  already  mentioned,  are  noteworthy  facts  in 
reference  not  only  to  the  pathology  of  this  fever  but  also  to  the 
general  doctrine  of  infectiveness  in  disease-processes.  The  most  con- 
stantly recognized  factor  in  the  origin  and  spread  of  relapsing  fever 
ia  dostitutidn  ;  bnt  this  cannot  be  regarded  as  mors  than  a  predis- 
posing cause  favouring  the  reception  and  propagation  of  the  morbific 
agent,  since  in  many  lands  widespread  and  destructive  famines  havs 
prevailed  without  any  outbreak  of  this /ever.  Instances,  too,  have 
bean  recorded  where  epidemics  were  distinctly  associated  with  over- 
crowding rather  than  with  privation.  Relapsing  fever  is  most 
commonly  met  with  in  the  young.  One  attack  docs  not  sppear  to 
protect  from  others,  but  rather,  according  to  some  authorities,  en- 
genders liability.  i 

The  extreme  contagiousness  of  relapsing  fever  has  occasionally 
been  shown  by  its  spreading  widely  when  introduced  into  a  district, 
even  among  those  who  had  not  become  predisposed  by  destitution 
or  other  depressing  conditions.  The  contagion,  like  that  of  typhus, 
appears  to  be  most  active  in  the  immediate  vicinity  of  the  patient 
and  to  be  greatly  lessened  by  the  access  of  fresh  air.  It  is  capable 
of  being  conveyed  by  clothing.  The  incubation  of  the  diaeaso  is 
about  one  week.  The  symptoms  of  the  fever  then  show  themselves 
with  great  abruptness  and  violence  by  a  rigor,  accompanied  with 
pains  in  the  limbs  and  severe  headache.  The  febrile  phenomena 
are  very  marked,  and  the  temperature  quickly  rises  to  a  nigh  point 


Its  con 


(105M07*  Fahr.).  at  which  it  continues  with  little  variation,  while 
the  pulso  is  rapid  (100-H0),  full,  and  strong.  There  is  intense 
thirst,  a  dry  brown  tongue,  bilious  vomiting,  tenderness  over  the 
liver  and  spleen,  and  occasionally  jaundice.  Sometimes  a  peculiar 
bronzy  appearance  of  the  skin  is  noticed,  but  thore  ia  no  character- 
istic rash  as  in  typhus.  There  is  much  prostration  of  strength. 
After  the  continuance  of  these  symptoms  lor  a  period  of  from  fhe 
to  seven  days,  the  temperature  suddenly  falls  to  the  normal  poiut 
or  below  it,  the  pulse  becomes  correspondingly  slow,  and  a  profuse 
perspiration  occurs,  while  ths  severe  headache  disappears  and  the 
appetite  returns.  Except  for  a  senw  of  weakness,  the  patient  fetds 
well  and  may  oven  return  to  work,  but  iu  some  cases  there  remains 
a  condition  of  great  debility,  accompanied  with  rheumatic  pains  in 
the  limbs.  This  state  of  freedom  from  fever  continues  for  about  a 
week,  when  there  occurs  a  woll-mnrked  relapte  with  scarcely  less 
abruptness  and  severity  than  in  tho  first  attack,  and  the  whole 
symptoms  are  of  the  same  character,  but  they  do  not,  as  s  rule, 
continue  so  long,  and  they  terminate  in  a  crisis  in  three  or  four 
dsys,  alter  which  eonv»le«ence  proceeds  sttiifactorily.  Second, 
third,  and  even  fourth  relaptea,  however,  may  occur  in  exceptional 
cases. 

The  mortality  in  relapsing  fever  is  comparatively  small,  about  5  Mor- 
per  cent  being  the  average  death-rate  iu  epidemics  (Murchison).  talily, 
The  fatal  cases  occur  mostly  from  the  complications  common  U  kc 
continued  fever*.    The  treatmeut  is  essentially  the  same  as  that 
for  typhus  fever  (see  above).  (J.  0.  A.) 
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Part  I. — Historical. 

rriVPOGRAPHY  (writing  by  types)  is  the  art  of  print- 
1 '  ing  (cast-metal)  movable  types  on  paper,  vellum,  <fec. 
It  is  quite  distinct,  not  only  from  writing,  but  from  xylo- 
graphy or  wood-engraving,  ».*.,  the  art  of  cutting  figures, 
letters,  or  words  on  blocks  of  wood  and  taking  impressions 
from  such  blocks,  by  means  of  ink  or  any  other  fluid 
coloured  substance,  on  paper  or  vellum. 
Possibly  the  earliest  attempt  to  describe  the  art  of  typography 
£:.-  is  that  in  the  Dunatus  issued  by  Peter  Schoeffer,  perhaps  before 
1456,  the  colophon  of  which  aavs  that  it  was  finished  "Arte  nova 
imprimendi  seu  caracteruandi  ffrora  character  m  letter] .  .  .  absque 
calami  exaratione."  Fust  ana  Schoeffer  in  the  Mainz  psalter  of 
1457  aaid  that  it  was  formed  by  an  "  adinveotio  artinciosa  impri- 
raendi  ac  caracterizandi  absque  calami  ulla  exaratione."  The  colo- 
phon of  the  Calholiam  of  1460  is  more  preciss,  and  says  that  the 
look  was  printed  "non  calami,  atili,  ant  pennse  auffragio,  sod  mira 
patronarum  formarumque  concordia,  proporcione,  ac  modulo."  In 
1462  Albrccht  Pfister  had  "  gedrucket "  toe  Four  Histories.  In  the 
Liber  Septus  Deeretalium,  published  in  1465,  Fust  and  Schoeffer 
say  that  it  was  completed  "non  atramento  ["atramento  comrauni," 
in  the  Justinianus  of  1468  and  1472],  plumali  canna  neque  serea, 
sed  artificiosa  quadam  adinventiono  imprimendi  seu  caraeteriauidi," 
a  phrase  which  they  slightly  varied  in  Cicero's  Ojficia,  issued  in 
the  same  year:  "non  atramento,  plumali  canna  neque  serea,  aed 
arte  quadam  perpulern."  The  edition  of  St.  Jeromes  Epistles  of 
1470  is  aaid  to  have  been  completed  by  an  "ars  impreaaoria,"  the 
Dccrctum  Gratiani  of  1472  by  an  "  ars  quadam  ingenioaa  impri- 
mendi," tho  Dyalogus  of  1478  by  an  "ars  magistra."  We  find 
further— "ars  sancta"  or  "divina,"  "nova  ars  scribendi,"  " novum 
exscribendi  genus  prope  divinnm,"  "sculptoria  archetyporum  ars," 
"ars  mirifica  fonnandi,"  "ars  excusoria,"  " nova  imprimendi  ratio," 
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ars  preasurse,"  "chalcotypm  ars,"  "  chalcography  "  (1472  and 
later),  " chalcographia  excusoria  impreasoriaque,"  "libraria  im- 
preasio,"  "empryntynge  "  (Caxton,  1482),  "  prenterei  "  (Schoeffer, 
1492),  "truckerV"  (1505),  "  impression  des  livres"  (1498),  and 
"prenten." 

The  early  printers  called  themselves,  or  were  called  by  others, 
"librorum  prothocaragmatici "  (Oramm.  Rhythm.,  1468),  "impres- 
librorum,"  "exsculptor  librorum"  (Jenaon,  1471),  "chal- 
phus"  (1473  ;  Hain,  13036),  "magiater  artia  impressoriae," 
teckprinter"  ;  and  during  the  16th  century  we  find  them  still 
frequently  called  "  chalcotypus  "  and  "  chalcographus. " 
a       The  types  were  at  first  designated  more  by  negative  than  positive 
expressions.    In  1468  they  were  called  "caragma,"  later  on  "car- 
actor"  or  "character,"     archetipm  notes"  (1478  ;  Hain,  13039), 
"sculptoria  archetyporum  ars,"  "chalcotypa  ars,"  "  forms,"  "ar- 
tificiosisaimas  imprimendorum  librorum  formas."    We  soon  hesr 
also  of  the  process  and  material  by  which  they- were  produced. 
The  Orammatica  of  14«8,  published  by  Schoeffer,  says  that  it  was 
"cast"  (sum  fusus  libellua).    In  1471  " truest  formulae"  are  spoken 
of ;  and  Bernard  us  Cenninus  and  his  son  say  that  they  had  printed 
the  Virgil  "expresais  ante  calibe  caracteribua  etdeindo  fusis  literis" 
(with  letters  first  cut  into  steel  and  then  cast).  '  In  1473  Friedrich 
Creusner  at  Nuremberg  says  that  he  had  "  cut "  (sculpait)  the  work 
of  Diogenes  (Hain,  6192).    Johan  Zeiner  of  Ulni  says  in  1474  that 
he  had  perfected  a  book,  not  with  the  pen,  but  with  letters  of  metal 
(stagnei*  caracteribus).    In  1474  Joh.  Ph.  do  Lignamine  speaks  of 
"meUllica  forma?."    In  1476  Husner  of  Strosburg  represents  the 
Xider  as  being  printed  with  "letters  cut  of  metal  (litteris  sculptis 
artificiali  carta  conatu  ex  sere)."    Nicolas  Jenaon  printed  in  1480 
with  letters  "cut  and  cast"  (sculplis  ac  conflatis). 

-The  word  typography  does  not  seem  to  occur  before  1488,  when 
it  was  used  in  the  preface  of  P.  Stephanas  Dulcinius  Seals:  to  the 
■"  Astronomicon  of  Manilius,  printed  in  that  yosr  at  Milan  by  Antoniua 
Zarotua  ; 1  in  1498  Erasmus  uses  it  in  a  Utter  (dated  13th  Feb.)  to 
Christianua,  a  Liibeck  merchant;'  and  in  1517  Johan  Schoeffer 
apnliea  the  word  to  himself  in  the  colophon  of  the  jEneas  Sylvius 
published  by  him.  But  of  the  use  of  the  word  typographia  no 
earlier  instance  is  known  than  1520,  in  which  year  Gerardus  Novio- 
magua  ( =  Geldenhaurins)  in  his  Lucubratiuneula  dt  Baiavorum 
Insula  (pref.  to  NicoL  Buacoducensis,  dated  1520)  says:  "inventa 
German oru m  .  .  .  bombard*  videlicet,  typographia,  pyxis  char- 
taque  nautica  ;"  and  Johan  Schott,  a  printer  of  Strasburg,  in  the 
Qeogr.  jPtolem,  published  by  him,  describes  his  grandfather,  Johan 
Mentelin,  aa  "primus  typographia)  inventor."  Gerardus,  it  may 
be  added,  borrowed  the  whole  passage  from  Pet  Montanus  (1L  1 
Adag.,  published  a.  1504),  who  runs  chalcographia  instead  of  typo- 

»>MaitUire,  Annales  Typogr.,  i.  508,  note  1. 
Opp.,  ui.  col.  24. 


graph ia,  Meerman  indeed*  sneaks  of  a  use  of  the  word  typographia 
(or  at  least  of  typogrephus)  earlier  than  1520,  and  refers  to  tbo  preface 
of  Bernardiuus  Verotiensi*  in  tho  edition  of  Ti  bull  us,  Catullus,  and 
Propcrtius  published  at  Venice  in  1493  by  Symon  Bevilaqua,  "af 
least,"  Meerman  adds,  "as  it  (the  preface)  is  read  in  the  AnnaL 
Typogr.  of  Maittairo,  i  560,  2d  ed.fc  But  on  pego  560  Maittair* 
quotes  the  first  two  lines  of  Bernardinus's  preface  (till  dicit)  and 
then  adds :  "  Greets  characteribus  destitutus,  typographus  necease 
habuit  hiatus  in  comincntario  hie  illic  relinquere,  which  is  evi- 
dently Maittaire's  own  remark,  not  that  of  Bernardinus.  The  pre- 
sent writer  at  least  has  been  unable  to  find  such  a  passage  in  the 
Tibullus. 

Although  the  art'of  writing  and  that  of  block-printing 
both  differ  widely  from  printing  with  movable  metal  types, 
yet  this  last  process  seems  to  have  been  such  a  gradual 
transition  from  block-printing,  and  block-printing  in  its 
turn  to  have  been  such  a  natural  outcome  of  the  many 
trials  that  were  probably  made  to  produce  books  in  some 
more  expeditious  manner  than  could  be  done  with  hand- 
writing, that  a  cursory  glance  at  these  two  processes  will 
not  seem  out  of  place,  all  the  less  as  a  discussion  on  the 
origin  and  progress  of  typography  could  hardly  be  under- 
stood without  knowing  tho  state  of  the  literary  develop- 
ment at  the  time  that  printing  appeared. 

The  art  of  printing,  i.e.,  of  impressing  (by  means  of  First 
certain  forms  and  colours)  figures,  pictures,  letters,  words,  attempts 
lines,  whole  pages,  dec,  on  other  objects,  as  also-  the  art  of  ?l  P™11' 
engraving,  which  is  inseparably  connected  with  printing, IDg" 
existed  long  before  the  15th  century.    Not  to  go  back  to 
remoter  essays,  there  is  reason  to  suppose  that  medieval 
kings  and  princes  (among  others  William  the  Conqueror) 
had  their  monograms  cut  on  blocks  of  wood  or  metal  in 
order  to  impress  them  on  their  charters.    Such  impressions 
from  stamps  are  found  instead  of  seals  on  charters  of  the 
15th  century.     Manuscripts  of  the  12th  century  show 
initials  which,  on  account  of  their  uniformity,  are  believed 
to  have  been  impressed  by  means  of  stamps  or  dies.4  But 
the  idea  of  multiplying  representations  from  one  engraved 
plate  or  block  or  other  form  was  unknown  to  the  ancients, 
whereas  it  is  predominant  in  what  we  call  the  art  of  block- 
printing,  and  especially  in  that  of  typography,  in  which 
the  same  types  can  be  used  again  and  again. 

Block-printing  and  printing  with  movable  types  seem  to  have  East 
been  practised  in  China  and  Japan  long  before  they  were  known  in  A  itUc 
Europe.  It  is  said  that  in  the  year  175  the  text  of  the  Chinese  printing, 
classics  was  cut  npon  tablets,  which  were  erected  outside  the  uni- 
versity, and  that  impressions  were  taken  of  them,  some  of  which 
are  aaid  to  be  still  in  existence.  Printing  from  wooden  blocks  can 
be  traced  as  far  back  as  the  6th  century,  when  the  founder  of  the 
Suy  dynasty  is  said  to  hare  had  the  remains  of  the  classical  books 
engraved  on  wood,  though  it  was  not  until  the  10th  century  that 
printed  books  became  common.  In  Japan  the  earliest  example  of 
block-printing  dates  from  the  period  764-770,  when  the  empress 
Shiyau-toku,  in  pursuance  of  a  vow,  had  a  million,  small  wooden 
toy  pagodaa  made  for  distribution  among  the  Buddhist  temples  and 
monasteries,  each  of  which  was  to  contain  a  db&rani  out  of  the 
Buddhist  Scriptures  entitled  "  Vimala  nirbhasa  Sutra,"  printed  on 
a  alip  of  paper  about  18  inches  in  length  and  2  in  width,  which  was 
rolled  up  and  deposited  in  the  body  of  tho  pagoda  under  the  spire. 
In  a  journal  of  the  period,  under  the  year  987,  the  expression 
"printed"  book"  {surihon)  is  found  applied  to  a  copy  of  the  Bud- 
dhist canon  brought  back  from  China  by  a  Buddhiat  priest  This, 
of  course,  must  hare  been  a  Chinese  edition  ;  but  the  use  of  the 
term  implies  that  printed  books  were  already  known  in  Japan.  It 
is  said  that  the  Chinese  printed  with  movable  types  (of  clay)  from 
the  middle  of  the  11th  century.  The  authorities  of  the  British 
Museum  exhibit  as  the  earliest  instance  of  Corean  hpoks  printed 
with  movable  types  a  work  printed  in  1337.  To  the  Coreans  is 
attributed  tho  invention  of  copper  types  in  the  beginning  of  the 
16th  century;  and  an  inspection  of  books  bearing  dates  of  that 

*  Orig.  Typogr.,  1.  p.  32,  note  ex. 

*  Paasavant,  Le  PeintrtOraveur,  i.  18,  Leipaic,  1360  64  ;  Joh» 
Jackson,  Wood- Engraving,  London,  1339  ;  Bucber,  Oeseh.  der  teehtu 
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period  seems  to  show  that  they  need 
not  invent  them.1 

From  Bach  evidence  as  we  have  it  would  seem  that 
Europe  is  not  indebted  to  the  Chinese  or  Japanese  for  the 
art  of  block-printing,  nor  for  that  of  printing  with  movable 
types. 

In  Europe,  as  late  as  the  second  half  of  the  14th  cen- 
tury, every  book  (including  school  and  prayer  books),  and 
every  p»blic  and  private  document,  proclamation,  bull, 
letter,  Ac,  was  written  by  hand ;  all  figures  and  pictures, 
even  playing-cards  and  images  of  saints,  were  drawn  with 
the  pen  or*painted  with  a  brush.  In  the  13th  century 
there  already  existed  a  kind  of  book  trade.  The  organi- 
zation of  universities  as  well  as  that  of  large  ecclesiastical 
establishments  was  at  that  time  incomplete,  especially  in 
Italy,  France,  and  Germany,  without  a  staff  of  scribes  and 
transcribers  (tcriptora),  illuminators,  lenders,  sellers,  and 
custodians  of  books  (ttalionarii  librorum,  librarii),  and  per- 
gamenarii,  i.e.,  persons  who  prepared  and  sold,  the  vellum 
or  parchment  required  for  books  and  documents.  The 
books  supplied  were  foe  the  most  part  legal,  theological, 
and  educational,  and  are  calculated  to  have  amounted  to 
above  one  hundred  different  works.  As  no  book  or  docu- 
ment was  approved  unless  it  had  some  ornamented  and 
illuminated  initials  or  capital  letters,  there  was  no  want 
of  illuminators.  The  workmen  scribes  and  transcribers 
were,  perhaps  without  exception,  caligraphers,  and  the 
illuminators  for  the  most  part  artists.  Beautifully  written 
and  richly  illuminated  manuscripts  on  vellum  became 
objects  of  luxury  which  were  eagerly  bought  and  treasured 
up  by  princes  and  people  of  distinction.  Burgundy  of 
the  15th  century,  with  its  rich  literature,  its  wealthy 
towns,  its  love  for  art,  and  its  cchool  of  painting,  was  in 
this  respect  the  centre  of  Europe,  and  the  libraries  of  its 
dukes  at  Brussels,  Bruges,  Antwerp,  Ghent,  dec,  contained 
more  than  throe  thousand  beautifully  illuminated  MSS. 

In  speaking  of  the  writing  of  the  manuscripts  of  the 
15th  and  two  preceding  centuries,  it  is  essential  to  dis- 
tinguish, in  each  country,  between  at  least  four  different 
classes  of  writing,  and  two  of  these  must  be  again  sub- 
divided each  into  two  classes.  All  these  different  kinds  of 
writing  were,  in  the  first  instance,  taken  as  models  for 
cutting  such  portions  of  text  as  were  intended  to  illustrate 
and  explain  the  figures  in  block-books,  and  afterwards  as 
models  for  the  types  used  in  the  printing  of  books  and 
documents. 

(1)  Tho  book  hand,  that  is  the  ordinary  writing  of  legal,  theo- 
logical, and  devotional  books,  was  need  by  tho  official  transcriber* 
of  the  universities  and  churches.  These  men  had  received  a  more 
or  less  learned  education,  and  consequently  wrote  or  transcribed 
books  with  a  certain  pretence  of  understanding  them  and  of  being 
able  to  writs  with  greater  rapidity  than  the  ordinary  caligrapher. 
Hence  their  writing  may  be  called  (a)  the  current  or  cursive  book 
hand,  of  which  a  good  many  illustrations  may  bo  found  in  Wilh. 
Schutn,  Erempla  Codieun.  Amplon.  Fr/urtensium.  Quito  distinct 
from  this  current  writing,  and  much  clearer  and  more  distiuct,  is 
(J)  the  upright  or  Ml  book  hand,  which  was  employed  by  some 
writers  who  worked  for  universities  and  churches,  arid  also  by  a  good 
many  who  may  be  presumed  to  have  worked  in  large  cities  and  com- 
mercial towns  for  schools  aud  tho  people  in  general  without  uni- 
versity connexion.  (2)  In  the  church  hand  (Gothic  or  black  letter) 
were  produced  transcripts  of  the  Bible,  missals,  psalters,  and  other 
works  intended  for  use  in  churches  and  private  places  of  worship. 
This  writing  we  may  again  subdivide  into  two  classes,  >—  («)  the  orna- 
mental or  ealiyraphic  writing,  found  exclusively  in  books  intended 
for  us©  in  churches  or  for  the  private  use  of  wealthy  and  distin- 
guished persons,  and  (6)  the  ordinary  upright  or  ml  ehureh  hand, 
employed  for  less  ornamental  and  leas  expensive  books.  (3)  The 
letter  hand  may  be  said  to  be  intermediate  Detween  the  set  litcrsry 
book  hand  ana  the  set  literary  church  hand,  and  to  differ  nut  little 
from  either. '  It  was  employed  in  all  public  documents  of  tho 
nature  of  a  letter.  (4)  The  court  or  charter  hand  was  used  for 
charters,  title-deeds,  papal  bulla,  fcc.  

1  See  Ern.  Satow,  "  On  the  Early  Ilist.  of  Printing  In  Japan,"  in 
Trans.  Atiat.  Soc  of  Japan,  x.  48  to.;  snd  Stan.  Julien,  "IXjcuinenU 
sur  l'Art  d  Imprimer,"  Sc.,  in  Journ.  Asiat.,  4™  «r.,  ix.  ' 


Dypold  Latwr  (Latfber\  a  teacher  and  transcriber  at  Hagenau  in  15th- 
Germany,  is  known  to  have  carried  on  a  busy  trade  in  msnuscripta  ccntnry 
just  about  the  time  of  the  invention  of  printing.    His  prospectuses,  books, 
in  handwriting  of  about  the  middle  of  the  lfith  century,  announce  written, 
that  whatever  books  people  wish  to  have,  large  or  small,  "geistlich 
odor  weltlich,  hubscb  gemolt,"  are  all  to  bo  found  at  Dypold  Lauber's 
the  scribe.    He  had  in  stock  Oetta  Romanorum,  nit  den  Vigurtn 
gemolt j  poetical  work*  {Parcital,  Tristan,  Frtidank) ;  romances  of 
chivalry  (Der  Wilfarn  Hitter ;  Vtfn  time  Oetruwen  hitter  dtr  sin 
eigen  Bertie  gab  wnb  einer  scMnen  Frown  teillen  ;  Der  Hitler  unter 
dem  Zuber) ;  Biblical  and  legendary  works  (A  Rimed  Bible  ;  A 

jf^SQ^ti? 1  f   ^^42s?s-A  (2  Jt£&  Gftf  "tYs«SM  f   ^L^puf4£/jft  VfUjf      t?ffl& ^cZt^Tl  & U  Jr£*\  rfflsT 

Jar ;  Vila  Christy ;  Das  canUe  Passional,  vrinierieii  und  summerteil ; 
devotional  books  (Bcllial ;  Der  Selen  Trout ;  Der  Rosenkranb ;  Du 
uhn  Gtbot  mit  Olosen;  Small  BelU-Bueher) ;  and  books  for  th« 
people  {Gut*  beteehrU  Artznien-Biicher ;  QtmolU  Loss- Bather,  it, 
fortune-tolling  books  ;  Schachtzabcl  gemolt).  Tho  lower  educational 
books  consisted  for  the  most  part  of  the  Abeeedaria,  containing  tho 
alphabet,  the  Lord's  prayer,  the  creed,  and  sne  or  two  prayers  ;  the 
Donatui,  a  short  Latin  grammar  extracted  from  the  work  of  jEliuB 
Donstus,  a  Roman  grammarian  of  the  4th  century,  and  distinctly 
mentioned  in  a  school  ordinance  of  Bautzen  of  1418  ;  the  DoetrinnU, 
a  l*tin  grammar  in  leonine  verse,  compiled  by  Alexander  Callus 
(or  Do  VDla  Dei),  a  minorite  of  Brittany  of  the  18th  century  ;  the 
Summula  Logiea  of  Petrus  Hispanus  (afterwards  Pope  John  aXL), 
need  in  the  teaching  of  lo^ie  snd  dialectic* ;  and  Dion  y  si  us  Cslo'a 
Distiches  dt  Moribus,  and  its  supplement  called  Facet  us,  with  the 
Floretus  of  St  Bernard,  used  in  the  teaching  of  morals.  As  helps  to 
ths  clergy  in  their  attempts  to  educate  tho  lower  classes,  and  as  a 
means  of  assisting  and  promoting  private  devotion,  there  were 
picture  books  accompanied  with  au  easy  explanatory  text,  for  tho 
most  part  representations  of  tho  mystic  relation  between  the  Old 
and  New  Testaments  (typology).  Among  these  books  the  Biblia 
Pauperum'  stands  first.  It  represents  pictorially  the  life  and 
passion  of  Christ,  and  there  exist  MSS.  of  it  as  early  as  tho  13th 
century,  in  somo  cases  beautifully  illuminated.*  A  richly  illumi- 
nated MS.  of  it,  executed  in  the  Netherlands  c  1400,  is  in  tho 
British  Museum  (press-mark.  King's,  6),  and  also  fragments  of  one  of 
the  14th  century  (press-mark,  81,303).  A  remodelling  and  develop- 
ment of  this  work  is  ths  Speculum  JJumanm  Saivalionis,  a  work  in 
rhyme  of  the  14th  century,  which  :n  forty-five  chapters  represents 
the  Bible  history  interwoven  with  Mariolatry  and  legend.  Of  this, 
work  the  Paris  national  library  and  arsenal  library  each  possesses  a 
MS.  composed  in  1324,  whereas  tho  British  Museum  has  nine  MSS. 
(six  being  illuminated)  of  tho  14th  and  15th  centuries,  written  in 
the  Netherlands,  Germany,  France,  and  England,  one  (press-mark, 
18,678)  bearing  the  distinct  date  1370  and  another  (press-msrk, 
Egerton,  878)  that  of  1436.  A  work  of  a  similar  nature  is  tho 
Apocalypsis,  otwhich  at  least  two  recensions  with  illustrations  may 
bo  pointed  out  One  gives  the  text  as  we  know  it,  with  or  without 
commentary,  for  which  cf.  Brit  Mus.,  17,833  (French),  18,633 
(French,  but  written  in  England),  Reg.  2  D.  xiii.,  aud  22,403 
(French), — all  four  early  14th  century.  Another  is  more  a  short 
history  or  biography  of  St  John,  but  ths  illustrations  follow  those 
of  tho  former  work  very  closely;  cf.  Brit  Mus.,  19, 896  (15th  century, 
German).  It  is  this  lsst  recension  which  agrees  with  the  block- 
book  to  bo  mentioned  hereafter.  Other  devotional  works  are  tho 
Ars  Morumdi,  tho  Antichrist,  and  other  works  which  will  bo  found 
mentioned  among  the  block-books. 


Block-Printing  or  Xylography. 

When  all  this  writing,  transcribing,  illuminating,  Ac,  Block- 
had  reached  their  period  of  greatest  development,  the  art  printing, 
of  printing  from  wooden  blocks  (block-printing,  xylography) 
on  silk,  cloth,  itc,  vellum,  and  paper  made  its  appearanco 
in  Europe.  It  seems  to  have  been  practised,  bo  far  as  we 
have  evidence,  on  cloth,  A-c,  and  vellum  as  early  as  the  1 2th 
century,4  and  on  paper  as  far  back  as  the  second  half  of 
the  14th  century,  while  it  was  largely  employed  in  tho 
early  part  of  the  15th  in  the  production  of  (1)  separate 
leaves  (called  briefs,  from  hreve,  scriptum),  containing  either 
a  picture  (print,  prent,  shortened  from  the  Fr.  emprint, 
tmpreinU,  and  already  used  by  Chaucer,  C.  T.,  G 186,  six- 
text,  D.  604,  printe,  prentt,  preente,  and  in  other  early 
English  documents ;  also  called  in  colloquial  German  Ilttgt, 
Helglein,  or  Halge)  or  a  piece  of  text,  or  both  together ; 

*  We  find  this  title  applied  to  «t  bast  three  works,— (1)  t 
known  block -book,  of  whi^h  we  speak  below,  (2)  a  treatise  "  in  qu 
vitils  et  virtutibus  sgitur,"  and  (3)  a  work  in  rhyme  by  AU; 
Golttu. 

»  See  Lalb  and  Schwart,  BiUia  Pauperum,  Zurich,  1867 

*  Wehjel,  Anfange,  t  10. 
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and  of  (2)  whole  block-books,  sometimes  consisting  of  half 
picture  and  half  text,  or  wholly  of  text,  or  altogether  of 
picture.1  It  is,  however,  certain  that  about  1400  xylo- 
graphy was  known  all  over  Germany,  Flanders,  and  Holland. 

In  these  block*,  u  in  wood-engraving  now,  the  lines  to  be  printed 
were  in  relief.  The  -block,  after  the  picture  or  the  text  had  been 
engraved  upon  it,  wu  first  thoroughly  wetted  with  a  thin,  watery, 
pale  brown  material,  much  resembling  distemper  ;  then  a  sheet  of 
damp  paper  was  laid  upon  it,  and  the  back  of  the  paper  was  care- 
fully rubbed  with  some  kind  of  dabber  or  burnisher,  usually  called 
mfrotton,  till  an  impression  from  the  ridges  of  thscarred  block  had 
i  transferred  to  the  paper. 


Earl)' 
dated 
wood -en 


In  this  fashion  a  sheet  could  only 
bo  printed  on  one  side  (anopisthographic) ;  and  in  some  copies  of 
block-books  we  find  the  sides  on  which  there  is  no  printing  pasted 
together  so  as  to  give  the  work  the  appearance  of  an  ordinaiy  book. 
There  are  only  a  few  block-books  which  do  not  possess  this  char- 
acteristic, as  the  Legend  of  Si  Servatiu*  in  the  royal  library  of 
Brussels,  Da*  Zeilgldeklein  in  the  Bamberg  library  (cf.  Falkenstein, 
p.  49),  Das  geistlieh  und  vxltlich  Rom  at  Althorp  and  Gotba  (cf. 
Falkenstein,  p.  46) ;  but  these  belong  to  the  end  of  the  15th  century, 
and  therefore  to  a  later  period  than  the  ordinary  block-books.  Con- 
sequently, if  a  man  wanted  to  set  up  aa  a  printer  of  briefs  or  books, 
he  needed  no  apparatus  but  a  set  of  wood-blocks  snd  a  robber. 

Formerly  it  was  the  general  opinion  that  playing-cards  had 
been  the  first  products  of  xylography  ;  but  ths  earliest  that  hare 
been  preserved  to  us  are  done  by  hand,  while  the  printed  ones  date 
from  the  1 5th  c.ntury,  therefore  from  a  period  in  which  woodcuts 
were  already  used  for  other  purpose*.  It  is  believed  that  some  of 
the  wood  engravings  and  block-books  were  printed  in  monasteries. 
In  a  necrology  of  the  Franciscan  monastery  at  Nordlingen,  which 
comes  dowu  to  ths  beginning  of  the  15th  century,  this  entry  occurs : 
"VII.  Id.  August!,  obiit  Frater  h.  Luger,  laycua,  optimus  incisor 
lignorum " ;  and  on  some  of  the  engravings  we  find  ths  arms  of 
certain  monasteries,  which  may,  however,  merely  mean  that  they 
were  panted  for,  not  in,  those  monasteries.  Ths  registers  of  Ulm 
mention  several  wood-engravers  (formsehneider), — in  1398  *  certain 
ITlrich  ;  in  1441  lleinricn  Peter  von  Erolzheim,  Jove,  and  another 
Heinrich  ;  in  1442  Ulrich  and  Lienhart;  in  1447  Clsus  (Nicolas), 
Stoffcl  (Christopher),  and  Johsnn  ;  in  1455  Wilhelm  ;  in  1401 
Meister  Ulrich,  fcc  In  a  register  of  taxes  of  Nordlingen  we  find 
from  1428  to  1 452  a  certain  wilhelm  Kegeler  mentioned  •*  brief- 
trucker;  in  1453  his  widow  is  called  alt  brieflruckerin ;  and  in 
1461  his  brother  Wilhelm  is  registered  for  the  same  craft  At  Maim 
there  was  a  printer,  Uenne  Cruse,  in  1440.  At  Nuremberg  we  find 
in  H49  Haus,  a  formsehneider,  while  his  son  Jnnghana  exercised 
the  same  industry  from  1472  to  1490.  Hans  von  Pfederabeim  printed 
at  Frankfort  iu  1459,  and  Peter  Schott  at  Straaburg  in  1464.  A 
certain  George  Glockendon  exercised  the  same  trade  at  Nuremberg 
I'll  1474,  when  he  died,  being  succeeded  by  a  son  and  afterward* 
by  a  grandson.  In  Flanders  a  Jan  de  Printere  wu  eatsblished  at 
Antwerp  in  1417;  and  printers  and  wood  engravers  (haute  bild- 
tuytert)  worked  there  in  1442  (Privilege*  of  ths  Corporation  of  St 
Luke  at  Antweqj).  At  Bruges  printers  and  beeldemakert  (maker*, 
engravers  of  images)  were  enumerated  in  1 454  among  the  member* 
of  the  fraternity  of  St  John  the  Evangelist  Tho  printers  of  playing 
ranis  seem  to  have  constituted  a  separate  class.  Those  entries  show 
that  about  the  middlo  of  the  15th  century  there  were  men  who 
exercised  the  art  of  wood-engraring  and  printing  as  a  trade  or  craft 
It  seems  also  certain  that  wealthy  persons  and  religious  institutions 
were  wont  to  possess  sets  of  blocks,  and,  when  occasion  arose,  they 
printed  a  set  of  sheets  for  presentation  to  a  friend,  or  in  the  case  of 
monasteries  for  sale  to  the  passing  pilgrim.  A  printer  of  briefs  or 
block-books  had  no  need  to  servo  su  apprenticeship;  any  neat- 
handed  man  could  print  for  himself.  We  learn  from  the  inventory 
of  the  possessions  of  Jean  de  Hinsberg,  bishop  of  Liege  (1419-1455), 
and  his  sister,  a  nun  in  tho  convent  of  Bethany,  near  Mechlin,  that 
thry  possessed  "unura  instnunentum  ad  impnmeudaa  scriptures  et 
yiiiagines,"  and  "  novem  printe  lignee  ad  lmpriniendas  ymagines 
cum  qustuordecim  aliis  lanideis  priutis."  These  entries  would 
seem  to  indicate  thst  people  purchased  engraved  blocks  of  wood 
or  of  stone  from  the  woodcutter  rather  than  books  from  a  printer. 

The  earliest  dated  woodcut  that  we  know  of  is  the  St  Christopher 
of  1423,  preserved  in  the  library  of  Lord  Spencer  at  Althorp.  The 
Mary  engraving,  which  is  preserved  at  Brussels  and  apparently 
bears  tlto  dite  mciTcxviii.,  is  now  declared  to  be  of  1468,  tho  date 
haying  been  falsiGed.  The  next  date  after  that  of  the  St  Christopher 
is  1437,  found  on  a  woodent  preserved  in  the  imperial  library  at 
Vienna.  It  was  discovered  in  1779  in  the  monastery  of  St  Blaise  in 
tho  Black  Forest,  and  represents  the  martyrdom  of  St  Sebastian, 
with  fourteen  lines  of  text.  The  date,  however,  is  said  by  other* 
to  refer  to  a  concession  of  indulgences.  A  woodcut,  preserved  in 
the  library  at  Vienna,  which  represents  St  Nicolas  de  Tolentino, 
has  the  date  1440,  but  written  in  by  hand  ;  as  the  saint  was  canonized 


»  Wtfbswklu  evidence  that  •firnrtime*  the  nlcturs  or  figures  were  jirlntr;! 
Iron.  Moek*.  space  bring  r peered  for  the  text,  to  U  added  arurvsrds  by  hr.i.d 
(»««  Bernard.  <W«..i-  lit). 


in  ih»t  year,  it-may  refer  to  that  event.  Another  in  the  Wetgel 
collection  representing  the  bearing  of  the  cross,  St  Dorothea  and 
8t  Alexis,  has  the  dste  1443,  also  written  in  by  hand,  though  the 
woodcut  is  considered  to  belong  to  that  period.  These  are  the  only 
known  wood-engravings  with  dates  auterior  to  the  second  half  of 


the  15th  century.  But  there  exist  a  good  many  woodcuts  which, 
from  the  style  of  the  engraving,  are  presumed  to  be  of  an  earlier 
date,  and  to  have  been  printed  partly  in  tbs  fourteenth  and  partly 
in  the  first  half  of  the  15th  century.  -J.  D.  Paasavant*  enumerate* 
twenty  -seven,  all  of  German  origin  and  preserved  in  various  libraries 
in  Germany,  while  In  the  Col  feci  io  Ireigeliana  (vol.  i)  do  fewer 
than  154  are  recorded,  some  of  which  are  to  be  ascribed  to  the 
Netherlands.  We  know  of  the  existence  of  at  least  five  engravings  ' 
which  may  be  ascribed  to  the  Netherlands  t— (1)  representing  tho 
Virgin  Mary,  with  Dutch  inscriptions,  in  ths  museum  at  Berlin  , 
(2)  representing  the  Virgin  Mary  spoken  of  above,  in  the  library  at 
Brussels ;  (3)  representing  8t  Anthony  and  St  Sebastian,  in  ths 
Weigel  collection  ;  (4)  a  St  Hubert  and  St  EnsUtios,  in  the  royal 
library  at  Brussels ;  (5)  representing  the  Child  Jesus,  in  the  library 
at  Berlin  .  (6)  the  Mass  of  St  Gregory,  with  indulgence,  in  tlto 
Weigel  collection  (ef.  i  195). 

Of  block -books  of  probable  German  origin  tbs  following  are  Blocx-« 
known  :—  books  of 

(1)  The  Apocalypsis,  or  Eistoria  S.  Jokanni*  Evangelists  ejuspie  German 
Vuioncs  Apocalyptic*  (Germ  Das  Buck  der  haymlUhen  Offenba- 
rungen  Sand  Johans).  Of  this  work  six  or  seven  editions  ore  said  to 
exist,  each  containing  forty-eight  (the  2d  and  3d  edition  fifty)  illus- 
trations, on  as  many  anopisthographic  leaves,  which  seem  to  havo' 
been  divided  into  three  quires  of  eight  sheets  each.  The  first 
edition  alone  is  without  signature*. 

(2)  An  Moritndi.  Of  this  work  some  authors  think  that  there 
are  early  German  editions,  among  others  that  spoken  of  below  ss  the 
2d  Dutch  edition.  Certainly  German  is  the  edition  of  Hans  Sporer 
of  Nuremberg,  1478,  in  the  public  library  at  Zwickau,  of  anc" 
Ludwigtu  Ulm,  in  the  Paris  national  library,  and  of  that  di 
in  ColUetio  Weigel.  (iL  16),  where  also  other,  but  opisthographic, 
editions  are  described. 

(3)  Art  Memorandi ;  thirty  leaves,  folio,  printed  on  one  side,  fifteen 
leaves  being  letter-press  and  fifteen  plates. 

(4)  Salve  Jltgina,  bears  the  name  of  its  engraver,  Lienhart 
czu  Regenspurck.  It  is  composed  of  sixteen  leaves  ;  two  leaves 
(signature  a)  are  wanting  in  the  only  copy  known  of  it,  which  was 
in  the  Weigel  collection  (ii.  103) 

(5)  Vita  Christi  ;  thirty-two  leave*,  am.  8vo.    Two  copies  in  the 
Paris  library  (Sotheby,  ii.  143). 

(6)  The  Ten  Commandment*  for  Unlearned  People  'Die  f*An  BoU 
far  die  ungelrrnls  Leuiy  Ten  leaves  are  preserved  in  the  library 
at  Heidelberg  bound  np  with  a  manuscript  (No.  438).  * 

(7)  The  Passion  of  Our  Lord ;  sixteen  leaves,  in  the  Weigel 
collection  (Sotheby,  u.  141). 

(8)  The  Antichrist  (Der  Enndchrist) ;  twenty -rix  leave*,  email 
folio  (Sotheby,  ii.  88 ;  Weigel,  a  111).  Copie*.  Lord  Spencer  and 
coll.  Weig. 

(9)  The  Fifteen  Sign*  of  the  Last  Judgment ;  twelve  engravings, 
usually  bound  up  with  the  engravings  of  The  Antichrist  (Sotheby, 
ii.  42).  Copy,  Lord  Spencer.  There  is  also  an  edition  published 
at  Nuremberg  in  1472  by  Junghannss  Priffmaler. 

(10)  Symbolum  Apostolieum  ;  small  quarto,  seven  leavcB  printed 
on  one  side  only,  and  containing  twelve  woodcut*  with  German 
inscriptions.  The  only  copy  of  it  known  is  preserved  in  the  library 
pf  Manich  (Sothoby,  it  14i). 

(11)  The  Legend  of  St  ileinrad ;  forty-eight  leaves.  The  only  copy 
known  is  preserved  in  the  Munich  library  (Sotheby.'iL  150). 

(12)  The  Acht  Sehalkheitcn,  of  which  eight  leaves  were  in  the 
Weigel  collection  (i.  112  ;  Sotheby,  ii.  154). 

(13)  The  Fable  ofjhe  Sick  Lion  ;  twelve  leaves,  preserved  in  the 
library  at  Heidelberg  (No.  438  ;  we  Sotheby,  ii.  159,  pi.  lxxxvi). 

(14)  Defenxrium  Inviolate*  Virginitatie  b.  Maria  Virginis ;  six- 
teen  leaves  fol.  The  unique  copy  i»  in  the  British  Museum.  On 
the  first  leaf  are  the  initials  of  the  printer  F[riedrieh]  W[althcren] 
and  the  date  1 470  (Sotheby,  ii.  p.  63). 

(15)  The  same  work,  twenty-seven  leave*,  large  folio,  with  tho 
imprint  "Johannes  cysenhut  impreasor  Anno  ab  ince^rnacois  dhiee 
M*  quadringentcsimo  eeptuageaimo  j°  "  (ef.  Sotheby,  iu  721  Copy 
in  the  British  Museum. 

(16)  77k  Dance  if  Death  (Dance  Macabre  ;  Der  Doten  Dantz)  ; 
twenty-seven  leaves  (Sotheby,  ii.  156). 

(17)  Die  Kunst  Ciromanria  of  Dr  Johan  Hartlieb  (Sotheby,  ii.  84). 

(18)  Der  Beiehtsjnegel  or  Confessionals  ;  eight  cngravings(Sotheby, 
iL  145).    Copy  in  the  royal  library  at  The  Hague. 

(19)  The  Apostles'  Creed  ;  seven  leaves,  folia    Copy  at  Wol- 
fenbuttel. 

(20)  The  Credo,  iu  German  ;  twelve  leaves,  quarto.  Copy  in  tha 
royal  library  at  Munich.  

»  U  Psintrt-Gramr,  I.  77  *). 
3  Sc.  Jvh.  O.fTcW.ii.  Der  Bildtrcalc<h 
fcoilM-br.  ti.  ISO. 


U  JaXr».,  Leipale,  1834,  quarto ; 
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Propugnacula,  teu  Turrit  Sapientim ;  one  sheet,  piano,  Brit  Mus. 
(Sotherby,  a  164). 
Of  Block-book*  of  Netherlandish  ongiu  are  : — 

Nether  (1)  Biblia  Pauperum  ;  forty  leaves  (each  bearing  a  signature  ;  a 
landua  to  r,  -a-  to  •»•).  As  many  as  seven  editions  havo  been  distinguished 
origir      by  Sotheby  (L  43  ;  see  also  Holtrop,  ilonum.  Typ.,  p.  S). 

(2)  Art  Moriendi ; 1  twenty-four  leaves,  small  folio,  thirteen  con- 
staining  text,  eleven  plates  (see  Sothoby,  L  09  ;  Holtrop,  p.  8). 

(3)  Canlicum  Canticorum,  Historia  seu  Provideniia  B.  Virginis 
Maria  tx  Cantico  Canticorum ;  sixteen  leaves,  in  foL  (Sotheby,  i. 
77  ;  Holtrop,  p.  6). 

(4)  Liber  Regum,  teu  Historia  Datidit ;  twenty  leave*,  folio 
(Sotheby,  i.  120b}.    Some  consider  this  to  be  a  German  work. 

(5)  Exercitium  tuper  Paltr  Sosttr,  by  Henrieua  de  Pomerio  ;  ten 
leaves,  small  folio  (Sotheby,  it.  137  ;  Holtrop,  p.  10). 1 

(6)  Temptationes  Demonis  Temptaidis  Hominem  it  Septem  Ptccatu 
XTortatibus ;  a  single  large  folio  leaf  printed  on  on*  side.  Two  copies, 
one  in  British  Museum,  the  other  in  the  library  at  Wolfenbiittel. 

(7)  Vila  Christi,  or  the  Lift  and  Passion  of  Christ  ;  thirty  six  cuta, 
originally  printed  in  a  press  on  six  anopisthographic  leaves,  8vo. 
In  the  library  at  Krlangcn  (see  Campbell,  Annates,  740). 

(8)  Historia  Sanetss  Crucis ;  a  fragment  of  one  leaf  (with  signature 
g),  preserved  in  the  Weigel  collection  (ii.  92),  which  seems  to  be  a 
proof-sheet  only. 

(9)  Alphabet  in  figures  (Holtrop,  p.  11  ;  Sotheby,  i  122).* 

(10)  Pomerium  Spiritual*,  by  Henricus  de  Pomerio  or  Henry 
Bogaert ;  twelve  leaves,  having  twelve  woodcuts  accompanied  by 
IAS.  text,  in  the  library  at  Brussels  (Holtrop,  Jfo*.  Typ.,  p.  9).  It 
bears  the  date  1440  in  two  places  ;  but  some  contend  that  this 
rofors  to  the  date  when  the  book  was  written,*  not  when  the  engrav- 
inga  wero  printed. 

Besides  the  works  of  Sotheby,  Holtrop,  and  Weigel,  already 
quoted,  consult  W.  M.  Conway,  The  Woodcutters  of  the  Netherlands 
in  the  15th  Century,  Cambridge,  1884 ;  Heineken,  Idie  (HntraU, 
Leipsic,  1771  ;  J.  Ph.  Berjeau,  Facsimile!  cf  the  Biblia  Pauperum, 
Cantieum  Canticorum,  Speculum,  London,  1859-1881;  and  Id., 
Catal.  Tlliistri  des  Litres  Xylogr.,  London,  1865. 

Early  Printing  at  Maim. 
When  we,  for  the  moment,  leave  out  of  sight  the 
question  aa  to  when,  where,  and  by  whom  the  art  of 
printing  with  movable  metal  types  was  invented,  and  tako 
our  stand  on  well -authenticated  dates  in  such  printed 
documents  as  have  been  preserved  to  us,  we  find  that  the 
first  printed  date,  1454,  occurs  in  two  different  editions  of 
the  same  letters  of  indulgence  issued  in  that  year  by  Pope 
Nicholas  V.  in  behalf  of  the  kingdom  of  Cyprus. 
Nicholas    These  two  editions  are  distinguished  respectively  as  the  31-lino 
V.'s  in-  and  the  30-line  indulgence.    The  former,  of  whi  fin  thrc*  different 
diligence  issues  with  the  printed  date  raccccliiii.,  and  a  fourth  with  the 
of  1454.  printed  date  mcccelv.,  are  known  to  exist,  claims  priority*  from 
a  chronological  point  of  view  over  the  latter,  of  which  ono  issue 
with  the  printed  dato  mccccliiii. ,  and  two  issues  with  the  printed 
date  tncccclrtuinto,  are  known  to  exist,  because  one  of  the  sold 
copies  that  has  been  preserved  was  issued  at  Erfurt  on  16th  Novem- 
ber 1454,  whereas  of  tho  30-line  indulgence  the  earliest  sold  copy 
that  has  as  yet  come  down  to  us  was  issued  at  Cologne  on  27tn 
February  1455,  though  It  distinctly  his  the  printed  date  mccccliiii., 
but  altered  with  tho  pen  to  mccocliiin.    In  the  31-line  indulgence 
occur  (1)  a  large  church  type  usually  regarded  as  identical  with 
that  of  the  36-line  Bible,  and  used  for  the  rubric*  of  the  absolutions, 
for  the  word  with  which  the  document  commences,  and  for  the 


Christian  natno  of  the  pope's  legate  ;  (2)  a  smaller  text  or  brief  type, 
which  was  afterwards  very  closely  imitated,  if 
Eltvillc,  in  printing  the  1472  edition  of  the  Vtxaoulanus  ex  quo 


not  actually  i 
Kotabnlariui 


ed,  at 


and  an  edition  of  the  Sumtna  de  Articulis  Pidei  of  Thomas  Aquinas ; 
(3)  a  large  initial  V  and  two  largo  initials  M,  which  differ  from 
each  other.  In  the  30-line  indulgence  occur  (1)  a  largo  fhurch 
•type,  which  is  used  as  in  the  31  line  indulgence,  and  is  usually  re- 
garded as  identical  with  that  of  the  42-line  Bible  ;  (2)  a  smaller  text 
or  brief  type,  of  which  as  yet  no  further  trace  has  been  found  ;  (3) 
a  large  initial  U,  and  two  large  initials  M,  which  differ  from  each 
other,  the  first  being  identical  with  the  initial  M  of  the  second 
absolution  of  a  33-line  indulgence  printed  by  Peter  Schocffer  in 
1489  for  "Raymundua  Peyraudi,  archidiaconus  Alnisicnsis  in 

1  Helneken  enumerates  six  edition*,  of  wbich  one  haa  inscrlptlone  la  Ck-rinan. 
See  »'.«o  to  article  by  Gulehard.  la  Bull.  <f«  BMioyJiili.  Pirti,  1841. 
»  See  alio  W.  M.  Conway,  Kola  o»  tU  EitrtMum  njnr  fattr  SotUr,  1*87. 
>  Th«re  I*  one  copy  In  the  British  Museum  and  another  in  the  libwv  at  Kwl, 
this  but  baring  the  .Hte  1«4  engraved  on  lb.  letter  A,  which  It  mullUted  In  tb« 
former.   A  elmiUr  alphabet  preserved  at  Dresden  serai  to  be  a  copy  made  la 


G«Ttuuiy^ 


M.  Conway  la  of  a  different  opinion :  tee  Scttt  oa  Estrttlium. 
Dumortkr  tellers  to  havlni  acer 
tar  rimprtmerle,"  In  Bull.  AmJ. 

I  No  Inference*  can  be  drawn 
date  of  a  sold  ropy  that  liai  come  to  light. 


i  aircrrr-u  opinion;        .v-ie,  en  [lrrtrttivm. 
n  another  ropy  unaccompanied  by  MS.  ("  Notes 
.  toy.  d.  R.I;.,  vol.  vlll..  18,1); 
from  thli  priority,  aa  It  Biaraly  rests  on  the 


ecclesia  X  an  ton,"  Vho  issued  it  at  the  order  of  Pope  Innocent 
VIIL,  "  pro  tuicione  orthodoxe  fidci  contra  Turchos."  Theae  two 
different  editions  are  usually  irgarded  as  Having  been  printed  at  Mainz 
Mainz  ;  aud,  so  long  As  there  is  no  evidence  to  the  contrary,  we  may  print' 
a-uminc  that  such  was  really  the  fact  -  But  we  must  at  the  same  tira" 
conclude  that  about  November  1454  there  were  at  leaat  two  rival 
printers  at  work  there,— (1)  the  printer  of  the  31-line  indulgence, 
whose  name  has  not  yet  transpired,  but  wtio  may  have  been  Jolian 
Gutenberg,  perhaps  subsidized  t»y  Johau  Fust ;  (2)  the  printer  of  the 
30- lino  indulgence,  who  was  no  doubt  Peter  (SchoenVr)  de  Gernss 
heym,  on  account  of  the  connexion  of  this  indulgence  with  that 
of  1489,  which  was  unquestionably  printed  by  him.  Latterly  four 
written  copies  of  the  same  indulgence  have  been  found,  which  re- 
spectively bear  the  dates,— Frankfort,  10th  April  1454  (in  tho  pos- 
session of  Herr  Lais,  Wiesbaden);  Frankfort,  11th  April  1454 
(Frankfort  archive*)  ;  11th  July  1454  (place  unknown  ;  Darmstadt 
archivea) :  Lubcck,  6th  October  1454.  As  their  .date*  precede  by 
a  few  weeks  only  the  earliest  known  printed  dato  (15th  November 
1454),  they  mark,  perhaps,  the  exact  time  «hen  printing  made  its 
appearance  at  Mainz  in  an  already  advanced  state  of  perfection. 

In  following  up  the  basis  afforded  by  the  above  indulgence*  we  Early 
may  givo  *  short  chronological  view  of  the  early  printing  at  Mainz,  tyi*sar,  I 
so  far  as  it  is  at  present  known,  referring  for  minute  details  to  J.  H.  book*  at 
Hessela,  OiUenberg :  Was  he  the  Inventor  of  Printing  I  1892,  p.  Mainz. 
160  sq. 

Types  1  (Urge  church  type)  and  1  Lord  Bptneer's  library,  In  the  Brit 
{smaller  brief  type),  used  by  ail  an.  Man.,  at  Jena,  Lei  pale,  AnUerp, 
known  printer,  1444.  at* 

0.)  M-Une  taduJjeDoe ;  three  different     Trrxa  I  (Urge  charch  type)  and  4 


issue*  (A,  B,  C),  with  the  printed   /.tll»U«r  brief  type),  used  by  Peter 
'""■">  <PJ  rkhoeffer  de  Oerniaheyni,  14s4-ltU. 


ycjr  rnccceUlll.,  and  one  luue  (D>  ^hoeffer  de  Oernuheym.  1444"  1  til. 
gz^ggiy1^'-*'1  (l.)M-lln.  InduUreace;  on.  luce  (A) 
D  UTrZ*         with  tb.pnnle.1  rear  „,«cc.m,  : 


and  D  no  ».i]d  oople*  have  yet  eoino 
to  Ugnt.  Three  uaaold  eople*  of 
earh  are  preserved  at  (1)  Brunt- 
wick,  (t)  WolfenbutteL  and  (s) 
Hanorer  (Cnlemann).  Of  iMUe  0 
eight  eijld  copies  are  known  to  exist 
In  various  Ilbr*rl«»,w1th  (Utcs  from 
Nov.  15  1444  to  Apr.  SO  1441.  Also 
low  ODttMxi  coplri  bare  been  dla- 
corerrd.  Of  lasuo  D  ten  »M  copies 
with  .lates  from  Mar.  71444  to  Apr. 
SO  14V5  and  bar  antued  copies  an 


prin 

and  two  Issuts  (B,  C)  with  the 
printed  year  nieccckiuinto.  Alt 
Printed  oa  vellum.    Of  Issue  A 


Trra  I,  aoallnasst;  for  type  2 
see  below. 


only  ooe  copy  has  hrcn  d  Ucovere.1 , 
now  In  Lor-1  Spacer's  library.  Jt 
was  told  at  Colnp.e  on  Feb.  71 
1444,  the  printed  date  mccccliiii. 
baring  been  altered  with  the  pen 
to  BKCCclilllJ.  or  lean*  B  two 
•old  copies,  with  dates  Apr.  11  and 
29  1444,  are  in  the  Berlin  library 
and  the  Brit  Una.  Or  laaae  C 
two  sold  copies,  with  date*  Fib, 
Stand  Apr.  24 1 444,  are  at  Hi'iorn 
(Culemann)and  Wolfe nbDttet.  Aa 
M  copy  U  at  Hanover  (Cale- 

Typs  S,  eouHnued  (till  about  144T); 
of  type  4  no  further  tract  la  found. 


(II.)  Vanna;  t-iJdVrdbitonbt.  An  al- 
manac for  Jan.  1444,  In  4to,  t 
leave*,  20  and  21  noereo  ltoea. 
The  only  copy  known  was  ait- 

covered  at  Auiiburg,  and  to  now  (».)  Dowahrs  of  14, 14,  or  So  line*.  24 

PL)  0»n>Borio««  el  (^if«i(io*/»  .<WJ|         0th  T)  In  the  Maim  Ubmry 

A  calendar  for  1447,   (I1L)  Boaolus  of  SJ  llnet,  14  A  leave*, 
a  broadside  sheet,  printed  on  out         the  10th  (T)  In  the  Mainj  library. 

two  leaves 


n»  npper  half  of  the  only  DanalMt  of  S3  lines, 

nowa  was  discovered  at        In  the  Paris  library 
and  I*  now  la  the  Paris  (,-.)  Bonatm  at  35  line* ,'fbU 


(r.)  Donatui  at  35  line*,  folio;  printed, 

„  -""•T.  according  to  the  colophon,  "  per 

(Iv.)  Her  CUtanmt  (not  Clelanua)  ru  Petrum  d*  Ocrnasheyrn,  In  urhe 

D«te*U  A  broadside  sheet,  printed  Moguntina  com  aula  eapitalibua." 

or.  one   aide,  3*  llttos,  besides  (vl)  42-llne  Bible  (alao  raUi-d  Maranne 

separate  head ■  line.    The  Trots  Bible),  printed  before  Aug.  15 

copy,  mentioned   la  BuppL  to  144«,  a*  the  binder  of  the  paper 

Bnmeta  itattui  QlTt,  iy.  "Clt-  copy  la  the  Parte  library  state* 

lanus").  was  bought  In  1870  for  the  that  be  finished  Its  ruhrlcatl-m 

CamhrldRc  unlvvmlty  library.  on  that  day.  2  vols.  foL,  041  leave, 

fv.)  sod  (vl)  Dcnatut.   Two  different  of  2  columns  of  42  line*  each,  ex- 

edltlotisufUCD  leaves  each,  27  lines  cent  that  In  tome  copies  the 

.  .  5B;vMl^,0.12?     lf?*i,ndi)'  columns  of  pp.  l^cootein 40  Une. 

(vii.)  Donaiiu  of  30  hoes,  12(T)te*vea;  only,  while  Be  10th  rajr.  haa  2 

a  frajrment  of  the  8th  O  In  the  columns  of  41  lines  each,  though 

.  ,,  Malna  library.  the  difference  In  -tho  number  of 

(vlll.)  46-Une  Bible.    2  role,  fol   682  Unet  make*  no  difference  In  the 

leaves,  with  2  columns  of  3d  tinea  space  which  they  occupy.' 
each  on  a  pact.    Some  blbtlo-   (viL)  tl  llne  Usailcs  ad  Jfararlaoa, 

grapliers  call  this  the  Pfister  Bible,  The  first  and  only  leaf  known  to 

assuming  that  Pflster  printed  it  In  the  Paris  library.  It  is  printed 

The  Paris  Library  possesses  a  paper  on  vellum,  and  corresponds  ta 

copy,  and  alto  a  separate  copy  of  every  respect  to  the  42-llne  Bible, 

tho  last  leaf,  which  ti^ars  the  MS.  having  double  coluouia  ii  lines 

date  1441.    Other  copies  exist  la  Ac 

The  above  four  types  and  the  booka  printed  with  them  (beside* 
a  few  other*  printed  by  Albrccht  Pfister  at  Bamberg)  are  tlie  only 
ones  that  stand  in  close  connexion  with  the  question  regarding  the 
introduction,  or  the  possible  invention,  of  printing  at  Mainz.  It  haa 
been  pointed  out  above  that  one  of  the  initial  M's  of  the  30-line 
indulgence  of  1464  occurs  again  in  an  indulgence  of  1489,  printed 
by  Scnoeffer  ;  hence  typos  3  and  4  and  the  books  printed  with  them 
must  bo  ascribed  to  this  printer,  in  spito  of  the  fact  that  the  capital 
P  found  in  the  indulgence  does  not  seem  to  occur  again  in  the  42- 
line  Bible.  No  further  trace  of  the  brief  type  4  has  yet  been  found, 
end  perhaps  Schoeffer  melted  it  down  for  his  other  types.  A* 
SchoeflVr,  in  the  colophon  of  the  Dmatxts  (v.)  which  bear*  hi* 

•  9ei  Beaeela,  Caleaiero,  p  180;  and  Bernard.  0r-i>ta«,  11.  31. 
J  For  other  copies,  let  Bernard,  0rl»(«,  i.  164,  177-102;  and  Betttla,  Oatoa- 
Urj,  1,0. 
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name  alone,  says  tbat  it  was  printed  "cum  suis  capitalibus,"  and 
as  theae  capitals  gradually  disappear  after  1459  and  the  type  of  the 
42-line  Bible  is  no  longer  found  after  1456,  wo  mutt  presume  tbat 
the 'seven  incunabula  mentioned  above  were  printed  -by  Peter 
Schoeffer  alone  before  Le  eatered  (in  1457)  into  partnership  with 
Johan  Fust.1 

There  is  no  such  certainty  as  regards  types  1  and  2  and  tbo  books 
printed  with  them.  If  the  31-line  indulgence  may  be  assumed  to 
hare  been  printed  at  Mainz,  its  printer  was  in  all  probability  Johan 
Gutenberg,  though  it  would  seem  from  a  lawsuit  of  1455  (see  p.  690 
below)  between  him  and  Fust  that  in  that  year  Ciite nberg  had  not 
yot  printed  anything,  and  In  1454  (1455)  Fust  evidently  called  him 
to  account  for  not  having  produced  anything.  Certain  circum- 
stances point  to  Albtecht  rustsr  as  the  printer  of  the  eight  incuna- 
bula in  the  left-hand  column.  First,  he  undoubtedly  printed  with 
typo  1  in  that  city  as  early  as  1461,  for  on  14th  February  of  that 
year  he  issued  in  that  type  an  edition  of  Boner's  Edehtein  (88 
leaves,  fol.,  with  wood  engravings),  and  printed  with  the  same  typo 
at  least  eight  other  works,1  ono  of  Which  was  issued  in  1482,  the 
seven  others  without  a  date.  Secondly,  most  of  the  copies  of  the 
36-Iino  Bible  were  at  one  time  or  another  preserved  in  the  libraries 
of  Bavaria,  and  a  great  number  of  fragments  have  been  discovered 
in  monasteries  in  that  country,  even  in  a^register  of  the  abbey  of 
St  Michael  a'  Bamberg  of  the  year  1460t'  Thirdly,  •  transfer  of 
type  from  Gutenberg  to  Pfister  is  contrary  to  all  analogy  in  the 
'.nfancy  of  printing,  jrhen  every  printer  started  with  a  type  of  his 
own  making,  o  But,  as  there  is  no  direct  evidence  as  to  who  really 
possessed  types  1  and  2  before  1460,  we  have  not  felt  justified  in 
assigning  the  31-line  indulgence  and  the  other  seven  incunabula 
■  including  the  86-line  Bible)  to  Pfister. 

It  is  alleged  that,  in  consequence  of  the  lawsuit  between 
fatholi  /Oatenberg  and  Fost,  the  former  was  deprived  of  aU  tools,  Ac,  which 
tm  type,  he  had  made,  or  is  supposed  to  have  made,  with  the  money  which 
the  latter  had  advanced  to  him,  and  that  afterwards  a  certain  Dr 
Homery  or  Huraery,  a  syndic  of  Mainz,  lent  him  fresh  money  to 
enable  aim  to  establish  another  printing  office.  This  allegation  is 
made  on  the  strength  of  a  letter  of  obligation  (of  26th  February 
1468),  given  by  Dr  Homery  to  Adolph,  the  archbishop  of  Mainz, 
bj  which  he  acknowledges  to  have  received  from  the  said  arch- 
bishop "several  forms,  letters,  instruments,  implements,  and  other 
things  belonging  to  the  work  of  printing,  which  Johan  Gutenberg 
had  left  aftei  hts  death,  and  which  had  belonged  and  still  did  be- 
long to  him  (Dr  Homery)."  It  is  presumed  that  with  these  types, 
which  we  may  call  the  Mainz  type  No.  5,  Gutenberg  printed  (L) 
Joannes  de  Balbls,  Caiholieon,  1460,  873  leaves,  folio,  2  columns  of 
66  lines  each,  copies  of  which  exist  in  the  Cambridge  university 
library,  three  in  the  British  Museum,  two  in  the  Paris  library,  in 
Lord  Spencer's  library,  in  the  Wolfenbiittel  and  Mainz 
fcc.  ;  (iu)  Matthieus  do  Cracovia,  Traetatus  Xationis,  2 
4 to,  SO  tinea,  three  copies  of  which  are  in  the  British. Museum,  one 
at  A 1  thorp,  one  in  the  Cambridge  library,  two  in  the  Paris  library, 
Ac  ;  (iii.  and  iv.)  Thomas  Aquiuas,  Summa  de  Artieulis  Fidti, 
two  editions  in  4 to,  the  first  of  13  leaves  and  34  lines, — two  copies 
of  which  are  in  the  British 'Museum,  one  in  Lord  Spencer's,  the 
Cambridge  library,  Ac — and  the  second  of  12  leaves  and  36  lines, 
— copies  in  the  British  Museum  and  the  Paris  library  ;  and  (v.)  in- 
i  of  1461  of  15  line*. 

8th  January  1465  Adolph  II.,  archbishop  of  Mainz,  ap~ 
"  Johan  Gudenberg,  on  account  of  his  grateful  and  willing 
his  servant  and  courtier  (dhiencr  und  hofgesind)  for  life, 
promising  to  supply  him  with  clothing  and  each  year  20  '  m alter ' 
of  corn  and  2  'ruder'  of  wine."  It  has  always  been  inferred  from 
this  that  Gutenberg  had  quitted  Mainz  and  gone  to  Eltville  (Klfeld) 
to  reside  at  the  archbishop's  court,  and  that,  his  dignity  as  courtier 
preventing  him  from  printing  himself,  he  passed  the  Caiholieon 
types  on  to  Henry  Bechtennuncze  at  Eltville.  But  recent  re- 
searches have  shown  that  Gutenberg  remained  at  Mainz  till  his 
death  iu  1468.  We  certainly  find  in  1467  tbo  Caiholieon  type  with 
tome  additions  (already  found  in  the  indulgence  of  1461)  at  Eltville 
near  Mainz,  in  the  hands  of  Henry  and  Nicholas  Beclitermunczo 
and  Wigandus  Spyes  de  Orthenbcrg,  who  finished  on  4th  November 
of  that  year  (vi.)  Vocabularius  ex  quo  (a  Latin-German  vocabulary) 
in  4to,  166  leaves,  35  lines,  the  only  known  copy  of  which  is  iu 
the  Paris  library,  and  (vii. )  Vocabularies  ex  quo,  second  edition, 
with  colophon  dated  5th  Jnne  1469,  4 to,  165  leaves,  35  lines,  copies 
of  which  exist  in  Lord  Spencer's  library,  at  Blenheim,  and  in  the 
Paris  library.  Now  it  is  asked  how  the  Bechterniunczes  could 
Lave  been  using  the  Catholicon  type  in  1467,  if  we  assume  that  it 
was  this  type  to  which  Homery  refers  in  his  letter  of  obligation  as 
being  in  his  possession.  Some,  therefore,  conclude  that  the  Caiholi- 
eon and  the  four  other  works  in  tho  same  type  were  printed  at 
Mainz  by  Henry  Bcchtermuncze,  who  may  afterwards  have  trans- 
ferred his  printing  offico  to  Eltville.  In  that  case  it  is  difficult  to 
see  what  type  Homery  could  refer  to,  unless  it  were  type  2,  a  cloee 
imitation  of  which,  if  not  the  actual  type,  was  nsed  by  Nicholas 

'  Fit-  for  letaiU.  Hrasrls,  Gitt»l<rj,  p.  100*]. 
•  Bee  Hettela,  P'ttitUri,  p.  lot  »> 
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Bechtennuncze  at  Eltville  in  printing  (12th  March  1472)  a  third 
edition  of  the  VoeabulaHus  ex  quo,  166  leaves,  85  lines,  copies  of 
which  are  preserved  in  the  Paris  and  Hamburg  libraries,  aud  an 
edition  of  Ihonias  Aquinas,  Summa  dt  Artieulis  Fuiti,  12  leaves, 
35  lines  (Munich  library). 

It  is  necessary  to  point  out  that  for  nearly  seventy  years  eight 
books— (1)  Prognostication  or  Calendar;  (2)  Hermann  do  Salais, 
Speculum  Sacerdotutn ;  (3)  Traetatus  de  Celebrations  Mtssarum ;  (4) 
a  work  in  German  treating  of  the  necessity  of  councils ;  (5)  Dialogus 
inter  Huponem  Cathotumet  Oliotrium  super  Libcrlate  Ecclesiasliea ; 
(6)  Sifridus  de  Arena,  Dcterminatio  Duarum  (Juststionum  ;  (7) 
Id.,  Respousio  ad  Quatuor  Qtuestiones ;  (8)  JCIagtpiegel,  or  New 
yteulscht  Reehthuch — have  been  ascribed  to  Gutenberg  on  the 
strength  (a)  of  the  dato  1460,  whjch  was  said  to  be  found  in  tho 
Prognostication  in  tho  Darmstadt  library,  and  (b)  of  a  so-called 
rubrication  alleged  to  be  in  a  copy  of  the  Traetatus  de  Celebratione 
Jlissarum,  in  which  "Johannes  dictus  a  bono  monte"  and  Johannes 
Numeister  are  represented  as  offering  this  work  on  19th  June  1463 
to  tho  Carthusians  at  Mainz.  But  the  date  in  the  Prognosticate 
has  been  falsified,  from  1482  into  1460,  and  the  rubrication  in  the 
Traetatus  is  a  forgery.'  The  eight  books  are  now  considered  to 
have  been  printed  by  Erbard  Reuwich. 

When  we  set  aside  the  above  works,  there  is  no  further  difficulty 
as  regards  the  history  of  M  ainz  printing.  Fust  and  Schoeffer  worked 
together  from  1457  to  1466,  starting  in  August  1457  with  an 
edition  of  the  Ptaiterium,  printed  in  Targe  missal  types,  w^ifcb,  as 
fir  as  we  know,  is  the  first  printed  book  which  bears  a  date,  besides 
the  place  where  it  was  printed  and  the  name  of  tho  printers.  It 
was  reprinted  with  the  same  types  in  1459  (the  second  printed  book 
with  date,  place,  and  name  of  printer),  in  1490,  and  in  1502  (the 
last  work  of  Schoeffer,  who  had  manufactured  ita  types).  In  1459 
Fust  and  Schoeffer  also  published  GuL  Durantua,  Hationale  Divin- 
orum  Offleiorum,  with  the  small  type  (usually  called  Durandua 
type)  with  which  they  continued  to  print  long  afterwards.  In 
1460  they  published  the  Constittttionts  of  Pope  Clement  V.,  the 
text  printed  in  a  type  (Clement  type)  about  a  third  larger  than  the 
Durandua.  This  type  was,  however,  in  existence  in  1459,  as  the 
colophon  of  thi  Durandua  is  printed  with  it. 4 


of  Typography. 

Having  explained  the  early  printing  of  Mainz,  in  so  far  as  it  Spread 
bears  upon  the  controversy  (see  below)  as  to  where  and  by  whom  of  typo- 
the  art  of  printing  was  invented,  we  can  follow  its  spread  to  other  gropby. 
countries.  After  Mainz  it  was  first  established  in  1460  at  Stras- 
burg,  where  the  first  printers  were, — 1.  Johann  Mentelin,  who  com- 
pleted a  Latin  Bible  in  that  year,  according  to  a  rubrication  in  a  copy 
at  Freiburg  in  the  Breisgau  ;  2.  Adolph  Rusch  de  Inguilen,  who  is 
presumed  to  be  the  printer  of  the  undated  books  with  a  singularly- 
shaped  B,»  c.  1464  ;  3.  Henricus  Eggestein,  1471  ;  4.  George 
Huaner ;  6.  Martin  Flach,  kc  In  1461  at  Bamberg,  where  the  first 
printer  was  Albrecht  Pfister,  who  in  that  yoar  published  Boner's 
Edelstein,  though  it  is  still  doubtful  whether  he  did  not  print 
earlier  (see  above);  2.  Joh.  Sensenschmidt,  c  1480.  1466  at 
Subiaco  ;  first  and  only  printers  Conrad  Sweynheym  and  Arnold 
Pannarts,  who  completed  in  that  year  an  edition  of  Cicero,  De 
Oratore,  and  Lactantius,  and  removed  to  Rome  in  \467.  1466  at 
Cologne,  the  printers  being— 1.  Ulrica  Zell,  who  published  in  that 
year  Chrysostom,  Super Psalmo  Quinquagesimo  Liber  Primus,  though 
it  is  presumed  that  he  printed  in  1463  ;  2.  Arnold  Ther  Hoernen, 
1470;  3.  Johannes  Koelhoff  of  Liibeck,  1470,  who  printed  the 
Cologne  Chronicle  in  1499  ;  4.  Nicolaus  Gotz,  1474  ;  5.  Goiswiuus 
Gopo,  1475;  6.  Potrus  de  Olpe,  1476  (not  1470);  7.  Conradus 
"Winter  of  Homburg,  1476 ;  8.  Joh.  Guldenschaaf,  1477  ;  9.  Henricus 
Quentel,  1479,  Ac.'  1467  at  Eltville  ;  first  printers  Nicolas  and 
Henry  Bechtennuncze  snd  Wygandus  Spyes  de  Orthenbcrg,  -who 
completed  in  that  year  a  Vocabularius  ex  quo.  1467  at  Rome  ;  first 
printers  Conrad  Sweynheym  and  Arnold  Pannarts  from  Subiaco, 
who  published  an  edition  of  Cicero's  Epistolm.  ad  Familiarts,  and 
Ulrich  Hahn  or  Udalricus  Callus,  who  issued  on  31st  December 
1467  Turrecremata's MedHationes.  1468  at  Augsburg;  first  printer 
Giinther  Zaincr  or  Zeyner.  Same  year  at  Basel;  first  printer  Bert- 
hold  Rot  of  Hanau.  Same  year  at  Marienthal ;  Brothers  of  the 
Common  Life.  1469  st  Venice  ;  printers, — 1.  Johsnnes  of  Spires ; 
2.  his  brother  Vindelinus  of  Spires  ;  8.  Christopher  Vsldarfer  ;  4. 
Nicolas  Jenson,  4c  The  further  spread  of  typography  is  indicated 
by  the  following  data:— 1470  at  Nuremberg  (Johan  Sensenschmidt, 
Kriodr.  Creusner,  Anton  Koberger,  Ac),  Bcrona  or  Beromiinster  in 
Switzerland  (Helyas  Helye  alias  De  Llonffen),  Foligno  (Emilianus  de 
Orfinisand  Johannes Numoister),Trevi(Johann  Reynard ),Ssvigllano 

S  See  Heesels,  GuUnbtr/,  pp.  107-114. 
«  See  further  Bernard,  Orfoine  dt  f  ImprtmrrU,  I  lie  »}. 

merit  i  PaHt,  p.  lis.  mentions  two  book* 
a  manuscript  notu  to  the  effect  that  they 
ao  tbat  Inguilen  ahonld  be  placed  before 

ejotisD  Veliener,  who  ti  astd  to  hav»  printed  at  Cologne,  ra  never  estab- 
lished there,  but  at  Louvain  (H7S-77).  Utrecht  (14TS-S1),  and  Culenborg  oi 
I  Kulleoburg  (lus-M);  see  Holtrop,  ifoa.  Tm.,  pp.  U,  41,  109. 
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(Hans  Glim),  Paris  (first  printers  the  three  partner*  Ulrich  Gering, 
Michael  Friburger,  Martin  Kranti) ;  1471  at  Spires,  Bologna, 
Ferrara,  Florence,  Milan,  Naples,  l'avia,  Troviao,  Savigliauo  (!) ; 

1472  at  Esslingen,  Cremona,  Mantua,  Padua,  Brescia,  Parma, 
Monrcale  (Mondovi),  Fivizzano,  Verona,  Iesi  (1),  St  Ursino  (?) ; 

1473  at  Lauingon,  Ulm  (perhaps  as  early  as  1469),  Merseburg,  Alost, 
Utrecht,  Lyons,  Messina,  Buda  ;  1474  at  Louvain,  Genoa  Como, 
Savona,  Turin,  Vicenza,  Valencia  (I) ;  1475  at  Lubeck,  Breslau, 
Blaubeurcn,  Burgdorf,  Trent,  Cracow  (?),  Modena,  Keggio  (in 
Calabria),  Cagli,  Casello-or  Casale,  Picve  (Piovej  di  Sacco,  Perugia, 
Piacenza,  Saragosaa  ;  1478  at  Rostock,  Bruges,  Brussels,  Angers, 
Toulouse,  Polliano  (Pogliano)  ;  1477  at  Rclchenstein,  Deventer, 
Gouda,  Delft,  Westminster,  Lucca,  Ascoli,  Palermo,  Seville  ;  1478 
at  Oxford,  St  Maartensdyk,  Colle,  Schuseenried  (in  Wurtemberg), 
Eichstadt,  Geneva,  Vienne,  Trogon  (?),  Chahlis,  Coaenza,  Prague, 
Barcelona;  1479  at  Erfurt,  Wureburg.  Jfimeguen,  Zwolle,  Poitiers, 
Tosoolano,  Pinerolo,  Novi,  Lorida,  Segorbe  ;  1480  at  London,  St 
Albans  (or  in  1479),  Oodenarde,  Hasselt,  Keggio  (in  Modena), 
Salamanca,  Toledo,  Nonantola,  Friuli  (1),  Caen  ;  14S1  at  Paasau, 
Leipsic,  Magdeburg,  Treves,  Uracb,  Casale  di  San  Vaso,  Saluzzo, 
Albi,  Kougcmont  (!) ;  1482  at  Reutlingen,  Memmingen,  Metz,  Pisa, 
Aquils,  Antwerp,  Promentour,  Zamora,  Odense  ;  1483  at  Leyden, 
Kuilenburg  (Culenborg),  Ghent,  Chartrea,  Chalons-sur-Marne  (1), 
Troyea,  Gerona,  Stockholm  ;  1484  at  Boia-le-Duc,  Siena,  Udine, 
Soncino,  Winterberg,  Klosterneuburg,  Renne*.  Loudeae  ;  1485  at 
Heidelberg,  RaUsbon,  Peacia,  Vercrtli,  Treguier  or  Lantreguet, 
Salins,  Burgos,  Palma,  Xeres  j  1488  at  Muneter,  Stuttgart,  Chia- 
vasco,  Voghcra,  Casal  Maggiore,  Abborille,  Briinn,  Schlcawig ; 
1487  at  Ingolstadt,  Gacta,  Rouen,  Murcia  ;  1488  at  Stenda),  Viterbo, 
Gradjscs,  Bcaancoo,  Constantinople  ;  1489  at  Hagenau,  San  Cucofat 
(near  Barcolona),  Coria,  Pamplona,  Toloaa,  Lisbon  ;  1490  at  Orleans, 
Grenoble,  D61e ;  1491  at  Hamburg,  Nozzano,  Conpilliere*,  Angou- 
leme,  Dijon,  Lantenac ;  1492  "at  Zinna,  Valladolid,  Leiria ;  1493 
at  Lunebarg,  Cagliari,  Freiburg  (in  Breiagau),  Urbino,  Acqui ; 
1494  at  Oppenhoim,  Monterey,  Braga  ;  1495  at  Freisingen,  Freiberg, 
Jcandiano,  Forll,  Limoges,  Sehoonhoven  (monastery  Den  Hem), 
Wadstena,  Cettinjo  ;  1496  at  Offenburg,  Provins,  Granada;  1497 
it  Munich,  Barco,  Carmagnole,  Avignon;  1498  at  Tubingen, 
Perigueux,  Schiedam,  Tarragona;  1499  at  Montserrat,  Madrid; 
1500  at  Olmutz,  Pforzheim,  Sursee,  Perpignan,  Valenciennes,  Jaen. 
Printing  was  introduced  into  Scotland  in  1505  by  the  establishment 
of  Andrew  Millarat  Edinburgh,1  and  into  Ireland,  at  Dublin,  in  1551, 


for  non-European  countries  and  towi 
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in  Mexico  in  1544,  at  Goa  about  1550,  at  Tranquebar  in  1569, 
Terceira  in  the  Azores  1583,  Lima  1585,  Manila  and  Macao  (China) 
1590,  in  Hayti  in  the  beginning  of  the  17th  century,  at  Puebla  in 
1612,  Cambridge  (Mass.)  1638,  Batavia  1668,  Tiflia  1701,  German- 
town  1735,  Ceylon  1737.  Halifax  (Nova  Scotia)  1766,  Madraa  1772, 
Calcutta  1778,  Buenos  Ayrea  1789,  Bombay  1792,  in  F^fypt  ("l 
Alexandria,  Cairo,  and  Oizeh)  in  1798,  at  Sydney  1802,  Cape  Town 
1806,  Montevideo  1807,  Sarepta  1808,  Valparaiso  1810,  Astrakhan 
1815,  in  Sumatra  and  at  Hobart  Town  and  Santiago  (in  Chili)  in 
1818,  in  Persia  (at  Teheran)  in  1820,  and  at  Chios  about  1821.' 
Customs  Till  the  moment  (say  1477)  that  printing  spread  to  almost  all  the 
of  early  chief  towns  of  Germany,  Italy,  Switzerland,  France,  the  Nether- 
printers,  lands,  Spain,  England,  not  a  single  printer  carried  away  with  him 
a  aet  of  types  or  a  set  of  punches  or  moulds  from  the  master  who 
had  taught  him,  but,  in  setting  up  his  printing  office,  each  man 
cast  a  set  of  types  for  his  own  use,  always  imitating  as  closely  as 
possible  the  handwriting  of  some  particular  manuscript  which  he 
or  his  patron  desired  to  publish.  When  we  compare  Schoe  (Tor's 
30-line  indulgence  of  1454  with  a  manuscript  copy  of  the  Bame 
indulgence  dated  10th  April  1454,  now  in  the  hands  of  a  private 
collector  at  Wiesbaden,  we  sec  that  the  types  used  in  printing  that 
document  wcra  specially  cast  for  the  purpose  after  the  model  of  the 
handwriting  employed  for  the  written  copies.  Wo  know  also  that 
the  type*  of  the  36-lino  and  42-line  Bibles  and  those  of  the  psalter 
of  1457  are  tho  closest  possible  imitations  of  the  ornamental  church 
handwriting  customary  at  the  time  of  their  production.  Also,  when 
wo  compare  the  31 -line  indulgence  of  1454  with  the  German  Work- 
book called  the  Enndlehrut,  and  both  in  their  turn  with  the  German 
MSS.  of  that  period  (especially  the  manuscript  portions  in  tho 
printed  copies  o(  tho  indulgences),  wo  see  that  the  cutter  of  the 
text  type  of  the  indulgence,  as  well  as  the  engraver  of  the  block- 
book,  formed  his  characters  according  to  some  German  handwriting 
(book  hand)  of  the  period.  This  imitation  extended,  not  only  to 
the  shape  of  the  letters,  but  likewise  to  all  those  combinations  of 
letters  (double  p,  double  /,  double  s,  at,  ti,  tu,  rt,  en,  ct,  si,  dt,  en, 
ci,  U,  ct,  or,  re,  po,  fa,  he.  It,  kc)  and  contractions  (for  pro,  -urn, 
■em,  -en,  the-,  uer,  -but,  -iit,  ted,  am,  tur,  qui,  qum,  quod,  trctitulum, 
kc)  which  were  then,  and  had  been  for  many  centuries,  in  use  by 
scribes.  In  moat,  if  not  all  cases,  the  MSS.  which  tho  printers 
•  Be«  Rob.  Dickson,  lilrai.  o/ Art  of  MkL  inio  Statu,  Aberdeen,  Issi 
'  On  the  Introduction  of  printing  In  viHom  towns,  consult  Henry  Cotton, 
A  Typoj.  Gastt.,  era,  Oxford,  1831  and  (second  series,  8to,  Oxford)  isfi*;  (P. 
n«ch»mp.)  Diet,  dt  Gt^r.  A  TUm*  du  Kbmirt,  Sro,  r»rl«,  1870;  R  C. 

Tittm  ./It*  Fir.,  toh/b.  tht  EerLvt  Frtur,  WoNuW  f ,  Dijtr.nl 
Ito,  New  inrk,  lm. 


imitated  were  indigenous  to  the  place  where  they  settled.  Thus 
the  first  printers  of  Subiaco,  though  they  were  Germans  and  had 
most  probably  learued  the  art  of  casting  types  and  printinc  at 
Mainz,  clearly  cut  their  types  after  the  model  of  some  Italian  MS. 
which  was  free  from  any  Gothic  influence,  but  written  in  a  pure 
Caroline  minuscle  hand,  differing  but  slightly  from  the  Carolino 
minuacles  which  the  same  printers  adopted  two  years  afterwards 
at  Home.  The  first  Paris  printers  started  in  1470  with  a  typecast 
in  the  most  exact  manner,  on  the  model  of  the  Caroline  mmuscle 
handwriting  then  in  vogue  at  Paris.  John  de  Westphalia,  who 
introduced  printing  into  Belgium,  used  from  the  btginuing  a  type 
which  he  calls  Venetian.  Where  therefore  there  is  a  great  simi- 
larity, but  no  absolute  identity,  between  the  types  of  two  printers 
(e.g.,  Schoefler  and  Ulr.  Zell),  it  should  be  attributed  to  the  simi- 
larity of  the  handwritings  which  the  printers  followed  lather  than- 
to  any  attempt  on  their  part  to  imitate  each  other's  types.  To  this 
universal  system  (clearly  discernible  in  the  first  twenty-five  years 
of  printing)  of  each  printer  setting  up  business  with  a  new  typo 
cast  by  himself,  there  are,  according  to  the  conjectures  of  a  good 
many  bibliographers,  only  two  exceptions.  One  is  Albrccht  Pfiatcr 
(see  above) ;  tho  other  is  the  Beehtermunczcs  of  Eltville  (see  above). 

Another  most  important  feature  in  tho  earliest  books  is  that  the  Uneven- 
printers  imitated,  not  only  the  handwriting,  with  all  its  contrsc  ncss  of 
tions,  combined  letters,  kc,  but  all  the  other  peculiarities  of' the  lines 
MSS.  they  copied.  There  is  in  the  first  place  the  uncvenncss  of  the 
lines,  which  very  often  serves  as  a  guide  to  the  approximate  data 
of  a  book,  especially  when  we  deal  with  the  works  of  the  same 
printer,  since  each  commenced  with  uneven  lines,  and  gradually 
made  them  leas  uneven,  and  finally  even.  This  uneveuness  was 
unavoidable  in  manuscripts  as  well  as  in  block-books ;  but  in  the 
earliest  printed  books  it  is  regarded  as  evidence  of  tho  inability 
of  the  printers  to  space  out  their  lines.  If  this  theory  bo  correct, 
this  inability  was  perhaps  owing  to  the  types  being  perforated  and 
connected  with  each  other  by  a  thread,  or  to  some  other  cause 
which  has  not  yet  been  clearly  ascertained.  .  But  it  is  not  impos- 
sible that  the  unevenness  was  simply  part  and  parcel  of  the  system 
of  imitating  MSS.,  and  that  only  graduslly  (about  1473  or  1474, 
but  in  some  cases  later)  printers  began  to  see  that  even  lines 
lookod  better  than  uneven.  This  seems  clear  when  we  observe  that 
the  imitation  of  MSS.  was  carried  so  far  that  sometimes  things 
which  deviated  from  the  work  of  tho  scribe,  but  had  accidentally/ 
been  printed  in,  were  afterwards  erased  and  altered  in  conformity 
with  the  MS.  The  Paris  library,  for  instance,  possesses  two  copies 
of  the  Liber  Epistvlarum  of  Gssparinus  Pergamensis  (printed  at 
Paris  in  1470)  in  both  of  which  tho  initial  G  of  the  first  line  and 
the  initial  M  of  the  fourth  line  were  printed  in,  and,  whilst  they 
havo  been  allowed  to  remain  in  one  of  the  copies,  in  the  other  they 
were  regarded  as  a  fault  and  replecrd  by  a  rubricated  L  and  M. 

In  the  second  place  the  initials  of  books  or  the  chapters  of  books  Ir.-tials. 
in  MSS.,  aud  again  in  block-books  and  the  earliest  products  of 
printing,  were  always,  or  at  least  in  moat  cases  (they  are  printed 
in  the  indulgences  of  1454),  omitted  by  the  scribe  ana  the  printer,' 
and  afterwards  filled  in  by  the  rubricator.  As  the  latter  artiata 
were  sometimes  illiterate  and  very  often  filled  up  the  gap  by  ,a 
wrong  initial,  we  find  in  a  good  many  MSS.  as  well  as  early  printed 
hooka  small  letters  written  cither  in  the  margin  or  in  the  blank  left 
for  the  initial,  to  guide  the  rubricator.  In  most  cases  where  these 
letters  (which  are  now  rolled  initial  directors)  were  written  in  the 
margin,  they  were  placed  as  mnch  as  possible  on  the  edges  of  the 
pages  in  order  that  they  might  bo  cut  away  by  the  binder  as 
unsightly  ;  but  in  a  vast  number  of  incunabula  they  havo  remained 
till  the  present  day.*  After  a  few  years  these  initial  directors 
were  in  a  good  many  books  printed  in  (in  lower-case  type)  with 
the  text  In  all  ceses,  whether  written  or  printed,  they  were  meant 
to  be  covered  by  Mis  illuminated  initial  ;  but,  as  a  matter  of  fact, 
the  lattor  Very  s/ldom  covers  the  initial  director  so  completely  as 
to  rnake.it  invisible,  and  in  a  good  mauy  cases  the  intended  fllu- 
mination  was  never  carried  into  effect.  • 

With  respect  to  the  hyphens,  which  were  used  in  the  1454  Hyptcm 
indulgences  aud  the  36-line  and  42-line  Bibles,  always  outside  tho 
printed  margin,  some  of  the  earliest  printers  did  not  employ  them 
at  tho  moment  that  they  started  their  presses,  and  in  the  case  of  some 
printers  the  non-use  or  use  of  hyphens,  and  their  position  outside 
or  inside  the  printed  margin,  scrvr-  as  a  guide  to  the  dating  of 
their  products.  After  about  1472  they  become  more  uniform  iu 
their  shape  and  more  generally  used. 

The  use  of  signatures  is  confined  in  MSS.  mostly  to  mark  tic:  Signs- 
quires,  and  in  block-books  to  mark  each  sheet  or  page  ;  they  On  ti.res 
not  occur  in  printed  books  before  1472  (at  least  in  no  earlier  book 
with  a  date),  when,  they  appear  in  Joh.  Nider's  J'rxceptorium 
Divinm  Leyis,  published  by  Jon  an  KoclhofT  at  Cologne. 

Catchwords  {euslodcs)  were  used  for  the  first  time  about  1169  by  Catch. 
Johannes  of  Spires,  at  Venire,  in  the  first  edition  of  Tacitns.  _    _  wonlv 

1  The  univerwtjr  library  of  Basel  p"-»'«»cs  a  e.»llcc(i..r.  of  the  r»flie»t  I 'are.' 


«  university  library  of  IUscI  p.w*««  s  e«ll«eti..i>  or  the  r.rlicM  I 'are. 
•till  bou«.l  In  their  orUlnsl  binding.  In  which  these  initial  .lin-rior.  sr* 
n  not  only  on  the  outtr  «-JgM  but  on  the  Inner  si.lfs  of  the  f*tf'«,  ao-l 
.n  clow  to  the  back  that  they  can  only  be  »een  by  itrttchinj  tb«  book.  »ldt 
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jiai-  Pagination  or  rather  foliation  vu  first  need  by  Am.  Ther  Hocrnen, 
d;  at  Cologne  in  1471,  in  Adriauus's  Liber  de  lUmcdiis  Fortuilorum 
Casuum,  having  each  leaf  (not  page)  numbered  by  figures  placed  in 
the  end  of  the  line  on  the  middle  of  each  right-hand  page, 
iixe&s  The  practice  among  early  printers  of  imitating  and  reproducing 
pro-  MSS.  was  not  abandoned  till  many  years  after  the  first  printed 
-*t  «  book  (1454)  made  its  appearance  ;  and,  looking  at  the  books  printed, 
It  "  say  from  1454  to  1477,  from  our  present  standpoint  of  daily  im- 
provement  and  alteration,  the  printing  of  that  period  may  be  said 
to  have  been  almost  wholly  stagnant,  without  any  improvement 
or  modification.  If  some  printers  (for  instance,  Swoynheym  and 
Pannarts  at  Sublaco  and  Rome,  and  Nicolas  Jenson  at  Venice)  pro- 
duced handsomer  books  than  others,  this  is  to  he  attributed  to  tbo 
beauty  of  the  MSS.  imitated  and  the  paper  used  rather  than  to 
any  superior  skilL  Generally  speaking,  therefore,  we  shall  not  be 
very  far  wrong  in  saying  that  the  workmanship  of  Ketclaer  and 
Do  Lcempt's  first  book,  published  at  Utrecht  c  1478,  and  that  of 
Caxton'a  first  book  issued  at  Westminster  in  1477,  exhibit  the 
very  same  stage  of  the  art  of  printing  as  the  1454  indulgences. 
If  therefore  any  evidence  were  found  that  Ketelaer  and  De  Loempt 
and  Oaxton  had  really  printed  their  first  books  in  1454,  there  would 
be  nothing  in  the  workmanship  of  these  books  to  prevent  us  from 
placing  them  in  that  year.  And  conversely,  if  the  indulgences  of 
1454  had  been  issued  without  a  date  or  without  any  names  to  in- 
dicate their  approximate  date,  their  workmanship  would  Invariably 
induce  bibliographers  to  ascribe  them  to  area  1470,  if  not  somewhat 
Later.  Even  after  1477  the  alterations  in  the  mode  of  printing  books 
proceeded  very  slowly  and  almost  imperceptibly.  It  came  to  be 
no  longer  a  universal  system  for  printers  to  begin  business  by  cast- 
ing a  type  for  themselves,  but  some  received  their  types  from  one 
of  their  colleagues.  And,  though  there  were  still  many  varieties 
of  types,  one  sort  began  to  make  its  appearance  in  two  or  three 
different  places.  The  combinations  of  letters  were  the  first  to  dis- 
appear ;  but  the  contractions  remain  in  a  good  many  books  even 
of  the  17th  century.  _ 

Some  theories  have  been  baaed  on,  and  others  have  been  con- 
sidered to  be  upset  by,  the  supposition  that  the  early  printers 
always  required  as  much  type  as  printers  of  the  present  day,  or 
at  any  rate  so  much  as  would  enable  them  to  set  up,  not  only  a 
"  i  quire  of  4  or  5  sheets  (=8  or  10  leaves  =  16  or  20  paces), 
i  two  quires  ( m  40  pa«es).  Consequently  calculations  have 
ie  that,  for  instance,  the  punter  of  the  42-line  Bible  required 
a  fount  of  at  least  120,000  characters.1  But,  though  the  Speculum 
Humanm  Salvatitmit  seems  to  have  been  printed  by  whole  sheets 
(2  pages),  there  are  numberless  proofs  that  many  early  books  were 
printed  page  by  page,  even  when  in  small  4to.  For  instance,  in 
some  books  it  has  been  observed  that  portions  of  the  types  with 
which  the  text  of  the  first,  second,  or  third  pages  of  a  quire  had 
been  printed  were  used  to  "lock  up"  the  types  employed  for  the, 
later  pages  of  the  same  quire,  as  is  evident  from  the  blank  impres- 
sions of  such  portions  being  found  on  these  later  pages.  Again,  in 
somu  books  two,  three,  or  four  blank  leaves  are  found  at  the  end, 
showing  a  miscalculation  of  tho  printer.  Moreover,  the  numerous 
itinerant  printers  of  the  15th  century,  who  established  a  press  for 
a  abort  time  wherever  they  went,  prove  that  tho  furniture  of  the 
earliest  printing  offices  must  have  been  of  no  great  extent 

The  Invention  Controveny. 
Now  that  wo  have  traced  the  art  of  printing  from  tho 
moment  (1454)  that  it  made  its  appearance  in  a  perfect 
state  at  Mainz,  and  have  followed  its  Bpread  to  all  the  chief 
places  of  Europe  till  1500,  wo  must  take  notice  of  the 
controversy  which  has  been  carried  on  for  nearly  four 
hundred  years  as  to  when,  where,  and  by  whom  tho  art 
was  invented.  For  this  purpose  we  will  gather  up  into 
a  chronological  sequence  (a)  a  few  of  the  meet  important 
expressions  used  by  the  earliest  printers  in  their  colophons, 
(6)  whatever  documentary  evidence  there  may  be  on  the 
subject,  and  (c)  some  accounts  of  the  earliest  authors  on 
the  subject.  (The  letters  A,  B,  dec,  are  for  the  wake  of 
tvenient  reference.) 

The  earliest  testimony  (A)  to  which  we  may  refer  is  the  noteriat 

"  No 


ro- 
-  as 
ven 
of 


,  dated  6th  November  1455,  of  the  lawsuit  between  Fust 
and  Gutenberg,  whereby  the  former  sought  to  recover  2026  guilders 


from  the  latter  in  repayment  of  1600  guilders  (800  advanced  in 
1450  or  1449  and  another  800  in  1452),  with  the  interest  thereon. 
Fust  speaks  here*  of  "  the  work  "  (line  24)f,  and  of  "  our  common 
work"  (line  60);  Gutenberg  speaks  of  "tools"  in  preparation, 
"workmen's  wages,  house-rent,  vellum,  paper,  ink,  &c." (lines  87- 
40),  of  "such  work"  (41),  and  of  "the  work  of  the  books"  (42)  ; 


1  See  Bernard,  OHgint  de  Tlnpr.,  1. 104,  who  wm  *  jmntfr  himself  and  speaks 
very  utrungly  on  thla  point. 

*  W«  quota  from  the  text  of  the  Instrument  at  published  by  J.  V>.  Koclilor. 
farra-JiXIwsj/oAaaa  OulUnbtrfi,  Uipaic,  1741. 


whereas  the  judges  speak  of  "the  work  to-tho  profit  of. both  "  (49), 
and  "their  common  use"  (60).  (B)  In  the  earliest '  book  pub- From 
liahed  with  a  date  (the  Mainz  psalter,  issued  14th  August  1467  by  book 
Fust  aud  Peter  Schoeffer)  it  is  said  that  it  was  perfected  at  Mainz  coK- 
by  an  "adinventio  artifkiosa  imprimendi  ac  caracterizandi  absque  pbens, 
calami  ulla  cxaratione"  (repeated  and  varied  later ;  see  p.  681  above),  iic. ; 
(C)  In  1460  the  Catkolicon  was  published  at  Mainz,  without  the 
name  of  tho  printer  ■  but  the  colophon,  after  stating  that  the  book 
was  printed  at  Mainz,  which  town  God's  mercy  had  deigned  to 
prefer  above  other  nations  of  the  earth,  adds  (D)  that  the  book  was 
printed  and  completed  "  non  calami,  still,  ant  pennas  suffragio,  scd 
mira  patronarum  forroanimque  concordia,  proporcione,  ot  modulo." 
This  work  is  considered  to  have  been  printed  by  Gutenberg,  and 
the  mention  of  God's  mercy  is  regarded  as  an  allusion  to  the  in- 
vention of  printing.  -  The  phrase  is,  however,  also  found  in  the 
Liber  Sextus  Decretalium,  in  the  Summa  of  Thomas  Aquinas,  and 
in  the  CUmmtinse,  published  respectively  on  17th  December  1465, 
6th  Msrch,  and  8th  October  1467,  by  Fust  and  SchoefTer.  (E)  On 
17th  January  1465  Adolph  II.,  archbishop  of  Mainz,  by  a  publio 
decree,  appointed  Gutenberg  as  his  servant  in  reward  for  "his 
services,  but  he  does  not  speak  of  him  as  the  inventor  of  printing, 
nor  even  as  a  printer.  (F)  In  the  Orammalica  Jihythmiea,  published 
in  1466  by  Fust  and  SchoefTer,  the  third  line  of  the  colophon  runs : 
"  Hino  Nazareni  sonet  oda  per  ora  Johannis,"  which  was  formerly 
regarded  as  an  allusion  to  Johann  Fust  or  Johann  Gutenberg,  but 
which  more  probably  refers  to  Johann  Brunncn  or  Fons,  the  author 
of  the  grammar.  (G)  On  26th  February  1468  Dr  Homery  wrote  to 
the  archbishop  of  Mainz  the  letter  quoted  above,  from  which  it 
may  be  inferred  that  Gutenberg  had  been  a  printer,  though  not  a 
word  is  said  as  to  his  being  the  inventor  of  printing.  (H)  In  1468 
Schoeffer  reprinted  Fons's  Grammatiea,  ana  in  tho  colophon  it  is 
said  :  "  At  Moguntina  sum  fusus  in  urbe  libellus  meque  (the  book) 
domus  genuit  undo  caragma  venir."  (I)  Schoeffer  published  on 
24th  May  1468  the  first  edition  of  Justiniani  Imper.  Itutiiutionum 
Juris  Libri  VI,  cum  GUasa.  To  this  were  added  by  way  of  colophon 

•  4c,"  U  which  it  is 
'hosdedit 


said  that  (the  ornament  of  the  church)  Jesus 
sculpendi  in  arte  magistros .  .  .  Quos  genuit  am 
Johannes,  librorum  insignes  prothocaragmatjeos,"  which  is  regarded 
as  an  allusion  to  Johann  Gutenberg  and  Johann  Fust  as  first 
printers.  (K)  In  the  same  year  (1468)  Johannes  Andreas,  bishop 
of  Aleria,  says,  in  the  dedication  of  his  edition  of  St  Jerome's 
Epistles,  published  in  that  year  (13th  December)  at  Rome,  to  Pope 
Paul  II.,  that  "Germany  is  to  be  honoured  for  ever  as  having  been 
tho  invontress  of  the  greatest  utilities.  Cardinal  Cnsa  wished  that 
the  sacretf  art  of  printing,  which  then  (under  Cardinal  Cusa,  who 
died  11th  August  1464)  seemed  to  have  aiisen  in  Germany,  were 
brought  to  Roma"  (L)  In  1470  Guil.  Fichct,  in  an  octestichon 
inserted  in  the  Paris  edition  of  1470  of  the  Letters  of  Gasparinus 
of  Bergamo,  oxhorte  Paris  to  take  up  tho  almost  divine  art  of  writing 
(printing)  which  Germany  is  acquainted  with.  In  the  same  year 
Lrbard  Wlndsberg  writes  to  the  same  effect  in  an  epigram  inserted 
in  the  Enitiolm  Phalaridis  published  at  Paris  about  1470  (M) 
In  1471  Ludov.  Carbo  speaks,  in  the  dedicatior.  of  the  Letters  of 
Pliny  to  Bono,  duke  of  Modena,  of  the  Germans  having  invented 
printing.  Nicolaus  Gupalatinus  speaks  (Venice,  1471)  of  a  German 
being  the  inventor  of  printing,  and  Nicolaus  Perottus  of  the  art 
which  had  lately  come  from  Germany.  (N)  On  21st  May  1471 
Nicolas  Jenson  published  an  edition  of  Quintilian,  edited  and 
revised  by  Ognibene  de  Lonigo  (Omnibcuus  Leonicenus),  who  in  the 
preface  speaks  of  its  printer  as  "  libraru*  artis  mirabilis  inventor, 
non  ut  scribantur  calamo  libri,  sed  veluti  gemma  imprimantur,  ac 
prope  sigillo,  primus  omnium  ingenioao  deinonstravit/'  (0>  About 
1472  the  first  three  printers  of  Paris  published  Gasparinus  Perga- 


mensis's  Orthographim  Liber,  to  which  is  prefixed  (in  the  copy 
of  the  university  of  Basel)  a  letter,  dated  1st  January,  from  Guif- 
laume  Fichet,  prior  of  the  Sorbonno,  to  Robert  Gaguin,  in  which  he 
nays  that  "it  is  rumoured  in  Germany  that  not  far  from  the  city  of 
Mainz  a  certain  Johann  Gutenberg  (Johannes,  cui  cognomen  Bone- 
montano)  first  of  all  invented  the  art  of  printing  (impreasoriam 
artem),  by  means  of  which  books  are  wade  with  letters  of  metal,  not 
with  a  reed  (as  tho  ancients  did),  nor  with  tho  pen  (as  is  done  at 
present)."  (P)  On  14th  July  1474  Joh.  Fhilippus  de  Lignamino  pub- 
lished at  Rome  Chronica  Summorum  Povlijteum  Imperatorumque, 
in  which  we  find,  between  two  vnti.es,  relating  one  to  14th  July 
1469  and  the  other  to  1st  October  1459,  an  undated  paragraph  in 
which  it  is  said  that  Jacobus  with  the  surname  of  Gutenberg  of 
Strasburg  and  a  certain  other  one  named  Fuatns,  "  imprimendarum 
litterarum  in  nierabranis  cum  metallicia  formis  penti,  trecentas 
cartas  quisquo  eonitn  per  diem  facere  innotescunt  spud  Moguntiam 
Germanic  civitatcm."  The  same  is  said  of  Mentelin,  and  (under 
1464)of  Conrad  Sweynhevm,  Arnold  Pannarts,  and  Udalricus  Gallus. 
(Q)  On  23d  May  1476  Pc'ter  Schoeffer  issued  the  third  edition  of  tho 
Instituliones  of  Justinian,  with  tho  samo  imprint  as  in  the  edition 
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of  1408  (see  testimony  D,  but  with  the  addition  that  Mainz  la  the 
"  impresaoria;  artia  invenlrix  ellmatrixque  prima."  (R)  In  1478  an 
edition  of  the  Fateicului  Temporum  was  issued  at  Cologne,  in  which 
it  is  stated  under  the  year  1457  that  the  printers  of  booka  were 
multiplied  on  earth,  deriving  the  origin  of  thoir  art  from  Mainz. 
The  earlier  editiona  merely  stated  that  the  printers  of  books  were 
multiplied  on  earth.  (S)  In  1483  Matthia*  Palmerius  of  Pisa  pub- 
lished at  Venice  tho  CAron.  Eiutb.,  in  which  under  tho  year  1457 
it  is  staled  that  students  owo  a  great  debt  to  Germany,  where 
Johannes  Guttenbcrg  sum  Jungen,  knight  of  Mainz,  invented  the 
art  of  printing  in  1440.  (T)  In  the  same  y  ar  Jac.  Phil.  Forest*  of 
Bergamo  published  Supplemtntun*  Chronicorum,  in  .vhich  he  says 
under  the  Tear  1458  '.hat  the  art  of  printing  books  was  first  dis- 
covered in  bennany,  according  to  some  by  Guthimbcrg  of  Strasburg, 
according  to  others  by  Faust  (see  V\  according  to  others  by  Nicolas 
Jcnaon  (see  N).  (V)  On  CtH  March  1492  Peter  SchoelTer  published 
tho  tfittUfsachrischc  Chn  iii  of  Conrad  Botho,  savin;  in  the  colo- 
phon that  it  was  "  geprent  .  .  .  in  .  .  .  Menu,  die  eyn  anefangk 
From  u  der  prentery."  (X)  At  the  end  of  1494  two  Heidelberg  professcm, 
docn-  Adam  Wernher  and  Job.  H orbit,  composed  some  I^tin  verses  in 
intntary  honour  of  Johannes  Genatleuch  (a  family  name  by  which  Gutenberg 
evidence,  was  kmliVn,  and  which  was  turned  into  the  Latin  Anricarua),  whom 
they  called  "primus  librornm  im pressor  "  and  " impressorue  artis 
inventor  primus."1  (Y)  In  1499  Jacobus  Wimpbcling  (born  at 
SchlelUUdt  1450,  died  1528)  published  (at  Mains,  by  P.  Fricdberg) 
an  Oratio  ia  Memoriam  ilarnlii  ab  Jnghtn  (d.  1396),  in  which  he, 
on  leaf  22a,  praises  Joannes  Ansicarus  in  verse  on  account  of  his 
invention  st  Mainz.  (Z)  These  verses  are  preceded  by  an  epitaph 
'on  Johann  Gensfleisch,  "  artia  impressorin  inventor"  and  "repertor," 
written  in  Latin  by  Adam  Gelthus,  a  relative  of  Guteqberg.  (AA) 
In  the  same  year  Polydore  Vergil  (De  Inventorilmi  Ktrum,  Venice, 
1 499,  lib.  ii.  cap.  7)  says  that  a  certain  Peter  [Schoefler  '],  a  German, 
invented  in  1*42  the  art  of  printing  at  Mains  in  German),  as  lie 
had  heard  from  the  latter's  countryman  ;  this  statement  was  re- 
peated in  a  Venice  edition  of  1503.  In  later  editions  "  Peter"  was 
altered  to  "  Joh.  Gutenberg."  (BB)  In  the  same  year  Koelhoff, 
printer  at  Cologne,  published  Cronica  van  cltr  hilliger  Stat  ran 
Cocllen,  in  which  on  lot.  312b  it  is  said  :  (1)  The  art  of  printing  was 
fonnd  first  of  all  in  Germany  at  Mainz  about  the  year  1440  ;  (2) 
from  that  time  till  1 450  the  art  and  what  belonged  to  it  were  investi- 
gated ;  (3)  and  in  1460,  when  it  was  a  golden  year  (Jubilee),  they 
began  to  print,  and  the  first  book  that  they  printed  was  ,the  Bible 
in  Latin,  in  a  large  leMer,  resembling  that  with  which' at  present 
missals  are  printed.  (4)  Although  the  art  was  found  at  Mains  in 
tho  manner  in  which  it  is  generally  employed  now,  yet  the  first  pre- 
figuration  waa  found  in  Holland  from  oat  the  Donatuut  wjiich  were 
printed  there  before  that  time,  and  from  and  out  of  them  was  taken 
the  beginning  of  the  aforesaid  art,  and  it  was  found  much  more 
mastesry  and  exact  (lultilu)  than  that  other  manner  was,  and  has 
become  more  and  more  artistic,  .  (5)  Omnibonns  wrote  in  a  preface 
to  Quiutilian,  and  in  some  otter  hooks  too,  thst  a  Walloon  from 
France,  named  Nicol.  Jenson  (see  N),  discovered  this  art ;'  but  that 
is  untrue,  for  there  are  those  still  alive  who  testify  that  books  were 
printed  at  Venice  before  Nicol.  Jenson  came  there,  snd  began  to 
cnt  and  make  letters.  (6)  But  the  first  inventor  of  printing  waa  a 
citucn.  of  Mainz,  named  Junker  Johan  Gudenburch.  (7)  From 
Mean*  -the  art  was  introduced  first  of  sll  into  Cologne,  then  into 
Strasburg,  and  afterwards  into  Venice.  (8)  The  origin  and  progress 
of  the  art  were  told  to  the  writer  verbally  by  Ulrich  Zell  of  Hanau, 
still  printer  at  Cologne  {anno  1499),  through  whom  the  said  art 
came  to  Cologne.  (CC)  In  1601  Jacoh  Y'imph*ling  (see  Y),  who 
stated  in  his  Oratio  QutrtUom  contra  Invntores  Saotrdoium,  Flam- 


,  tt,  published  at  Delft  c  1495,  that  chalcography  had  been 
invented  at  Mainz,  published  a  work  (Oermania,  Strasburg,  Joh. 
PrO as,  1601)  in  which  he  says  (on  p.  43)  that  tho  invention  was 
ciade  at  Strasburg  by  Johann  Gutenberg  of  Strasburg.  and  that  it 
was  perfected  at  Mainz.  (DD)  In  1503  Johann  Schocffer  (the  son 
of  Peter  SchoelTer  and  the  grandson  of  Johann  Fust)  published  an 
edition  of  Hermes  Trisrnegistus,  in  which  he  represents  himself  as 
one  of  the  most  distinguished  citizens  of  Msiuz,  descended  from  tho 
most  fortunate  race  who  invented  tho  art  of  printing.  (EE)  In 
1504  Ivo  Wittig,  who  was  a  relative  of  Gutenberg,  aud  a  canon 
and  the  keeper  of  tho  seal  of  the  8t  Victor  cathedral  near  Mainz 
(of  which  Gutenberg  had  bectfw'ay  member),  erected  in  the  house 
"  Znm  Gutenberg  "  a  memorial  stono  and  su  epitaph  to  Joh.  Guten- 
berg of  Mainz,  "qui  primus  omnium  litterss  sire  iinprimendss 
invenit."  (FP)  In  1605,  in  the  German  translation  of  Livy  pub- 
lished by  Johann  Schoefler  (see  KK),  the  dedication  to  the  emperor 
Maximilian,  which  was  probably  written  by  Ivo  Wittig  (see  EE), 
speaks  of  Johann  Giittenbergk  ss  inventor  of  printing  (1450)  snd 
Johann  Faust  and  Peter  Schocffer  as  improvers  of  the  art.  This 
work  was  reprinted  eix  times  (1514,  3523,  1533,  1551,  1553)  with 
the  same  dedication;  but  in  1509  the  Brtviirium  Mogv  ' 
says  that  it  waa  printed  at  the  expense  and  trouble  of 

I  Th«e  verses  wt r«  tot  raiJiifcrd  st  tfce  time,  sot  lo  the  1Mb  eentnry  bjr  F. 
J.  Wee,  La»rf.f'»»  .  i«.  1«.  m>m  the  ~ 
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Schooffei,  whose  grandfather  (i.e.,  Johai,u  Fust)  was  the  first  in- 
ventor and  author  of  the  art  of  pi  in  ting  (see  DD).  (GG)  In  1605 
Jacob  Wimpheling,  in  his  EpUhoma  Oermanorum  (Strasburg,  1505), 
asserts  (on  leaf  xxxviii  b.  and  xxxixa.)  that  in  1440  Johann  Guten- 
berg of  8trasburg  iiiveuted  there  the  art  of  printing.  And  in  1507, 
in  his  Catal.  EpiieoporwH  Argent.  (Strasburg,  1507),  ho  says  that 
the  art  was  inventorl,  though  in  an  iinpeifect  manner,  by  a  certain 
Strasburger,  wLo  afterwards  went  to  Mainz  and  joined  others  work- 
ing and  trying  the  same  art,  whew  it  waa,  Under  the  guidance  of 
Johann  Gensfleisch,  peifectcd  in  tho  house  "  boui  montia  "  (Guten- 
berg). This  he  repeated  in  1516.  (HH)  About  1506  Johannes 
Tritheniius  wrote  his  Chroniam  of  Spanheiin,  published  at  -Frank- 
fort in  1601,  in  which  he  says  (p.  366)  thst  tho  art  of  printing 
books  was  discovered  afresh  at  Mainz  by  Johan  Gutenberg,  who, 
after  having  spent  all  his  propel ty  in  accomplishing  the  new  in- 
vention, perfected  it  by  the  advice  and  assistance  of  Johann  Fust. 
The  first  pronagatoi  of  the  new  art  waa,  after  the  inventor,  Peter 
Schoefler.  (II)  In  1515  Johann  Schoefler  published  Joh.  Tri- 
themiua'e  Comjei.'iium  riv*  JSreviariuM  Uittonm  fiaworum,  and 
said  in  the  colophon  that  the  book  was  published  at  Mainz,  the 
first  inven tress  of  the  art  of  printing,  by  Johann  Schocffer,  grand- 
son of  the  late  Johaun  Fnst,  the  first  author  of  the  aaid  ait,  who 
finally  from  his  own  geniua  commenced  to  excogitate  and  to  investi- 
gate the  art  in  1460,  and  in  1452  perfected  it  and  eonimenct-d 
printing,  assisted  by  zuany  necessary  inventions  of  Peter  Schocffer 
von  Gcrnsheim,  his  servant  and  adopted  son.  Johann  Fust  and 
Peter  Schocffer  kept  this  art  secret,  binding  all  their  seivanta  and 
domestics  by  oath  never  to  reveal  it ;  but  in  1462  it  was  spread  by 
the  same  domestics  into  divers  countries.  (KK)  On  9th  December 
1518  the  emperor  Maximilian  accorded  to  Johann  Schocffer  the 
privilege  of  printing  I«ivy(1518-1519),  and  says  in  it  that  "he  has 
learned  and  been  advised  on  the  faith  of  worthy  testimonies  that 
tho  ingenious  invention  of  chalcography  was  effected  by  the  printer'a 
grandfather."  (LL)  In  1619  Joh.  Thurmayer  Avcntinui  (1474-1534) 
wrote  that  "in  1450  Joannes  Faustus,  a  German,  a  citizen  of  Mainz, 
invented  a  new  kind  of  writing,  called  chalcography,  and  completed 
it  in  two  years ;  it  was  kept  secret  by  him  and  Peter  Schoefler,  his 
son-in-law,  but  divulged  in  Germany  ten  years  afterwards  by  Faust's 
servant,  Johannes  Guttenbcrgcr,  a  Straaburgcr. "  (MM)  In  a  pedi- 
gree of  Loureua  Jsnazoon  Coster  of  Haarlem  and  his  descendants, 
drawn  up  not  later  than  1620,  it  is  asserted  that  in  1446  "ho 
brought  tho  first  print  into  the  world."  This  document,  of  which 
the  date  1446  seems  to  have  been  altered  into  1440.  is  preserved 
in  the  Haarlem  town  library.  (NN)  In  1520  Johan  Schott,  a 
printer  at  Strasburg  and  grandson  of  Johan  Mentelin,  the  fiist 
printer  of  that  town,  published  an  edition  of  Ptolemy,  at  the  end 
of  which  he  printed  tho  anna  of  his  grandfather  with  the  following 
legend  :  "  Inkigne  Schottoram  Families  ab  Friderico  Rom.  Imp.  HE 
Joan.  Mentelio  primo  Typographin  Inventori  ac  aula  conoossum  : 
Anno  Christi  1466."  Apart  from  the  assertion  that  Mentelin  wa» 
the  inventor  of  printing,  wo  may  remark  that  the  emperor  Frederick 
III.  raised  Mentelin  to  the  rank  of  s  nobleman  in  1466  and  granted 
him  new  arms.  (OO)  About  1633  the  Neapolitan  Mariaugelo 
Aecorso,  who  had  resided  at  the  court  of  Charles  V.,  wrote  on  an 
edition  of  Donatu*  (in  the  possession  of  Aldus  Manutius,  jun.)  that 
"Joh.  Faust  of  Mainz  first  discovered  the  art  of  printing  with 
metal  types,  which  afterwards  he  made  of  lead  ;  his  son  Peter 
Schocffer  sdded  afterwards  much  to  polUh  the  said  art.  This 
Donat'u  and  Conftttumalia  were  printed  first  of  all  in  1450.  Faust 
Jorircd  the  suggestion  from  a  Donaiu*  printed  before  in  Holland 
from  an  engraved  block."  This  paragraph  is  found  on  p.  411  of  the 
JiibHotK.  Apo*U  Fatieana  of  Angelo  Roccha  (Rome,  1591).  8ome 
consider  its  latter  part  to  have  been  derived  from  the  Cologne 
CkronieU  (BB),  and  it  seems  probable  that  it  was  a  mixture  of  i 
of  the  sbovo  testimonies.  (PP)  In  1536  Johan  Schott  (see 
published  HiUorUn  Hindi- Buck! tin  (Strasburg,  1536),  in  w_ 
(on  leaf  b1  and  b*)  he  says  that  "Hans  Mentlii.  of  Strasbuag  in- 
vented the  art,  which,  through  Infidelity,  was  brought  to  Mainz." 
On  the  atrength  of  this  and  other  statements  (CC,  GG,  NN) 
the  bicentenary  of  the  Strasburg  invention  was  celebrated  there 
in  1640:  (Qlj)  In  1541  Job.  Arnold  (Bergel  or)  Bergellanua, 
who  had  settled  as  press -reader  st  Msiuz  two  y^ears  previously, 


NN) 
which 


imUished  his  Encomium  Cnalcoaraphim  (Mainz,  Ft.  BeLem,  1641, 
to),  in  which  the  lawsuit  betwecu  Fust  abd  Gutenberg  (A)  is 
alluded  to  for  the  first  time.    Bergel  had  read  Tritbeim's  looks 


Bergel  1 

(HH),  in  which  the  invention  is  ascribed  to  Johann  Gutenberg  with 
two  coadjutors,  Johann  Faust  ai.d  Peter  Scl.oertVi,  which  he  (Bergel) 
had  heard  conSrmcl  in  conversations  with  Mainz  citizens  ;  he  had 
also  seen  some  old  tools  prepared  loi  the  wolk  by  the  originators 
which  were  still  in  e*istei.ce.  Gnteubeig  invented  it  in  1460. 
(RR)  About  1561  Jan  Van  Znren  (boil,  at  Haailem  in  1517)  and 
Dirk  Volkerts  Coomhert  (born  st  An.steid«m  in  1522)  established 
a  printing  office  at  Hnailero.  Of  the  former  it  is  alleged  that  he 
had  compil*^  ■  **—  1  **  *  . :  le.l  t-  ~~.-..-~...i 


had  compiled  a  work  on,the  invei.tio 

to  have  been  lost  during  the  siege  of  Haarlem  £  1573.  It  was  not 
zW^£°£or  "L^rcM  ^  Sc,iT',iu*  rublU1,ed 


tion  of  printing,  which  is  presumed 
e  of  Haarlem  in  1573.  " 
.eM^wCen  Petei  Sciiveiius  pub 
*  Cofer.    Sciiveiitt*  had  only  found  the 
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title,  preface,  end  introduction,  in  which  Vsn  Zuren  contended  that 
the  first  foundations  of  the  art  were  laid  at  Haarlem,  and  that  it 
afterwards  accompanied  a  foreigner  to  Mainz.    In  this  introduction 
he  does  not  mention  the  name  of  the  inventor,  nor  a  date,  hut  points 
in  indefinite  terms  to  the  house  of  the  inventor  as  still  existing. 
(8S)  In  the  same  year  (1561 )  Van  Zuren  and  Coornhert  published 
an  edition  of  the  Ojjicia  Cieeronis,  in  which  the  latter,  in  a  de- 
dication to  the  magistracy  of  Haarlem,  refers  to  the  rumour  that 
the  art  of  printing  Dooks  was  invented  first  of  all  at  Haarlem,  and 
was  brought  to  Mains  by  an  unfaithful  servant  and  much  improved 
there.  ,  He  adds  that  very  old  and  dignified  persons  had  often  told 
him,  not  only  the  family  of  the  inventor,  but  also  his  name  and  sur- 
name, and  had  explained  the  first  crude  way  of  printing,  and  pointed 
out  to  him  the  house  of  the  first  printer.  (TT)  In  1566  Luigi  Guicciar- 
dini,  a  Florentine  nobleman  who  had  visited  the  Netherlands  and 
had  resided  many  years  at  Antwerp,  finished  a  description  of  tho 
Netherlands  (published  in  1567),  in  which,  alluding  to  Haarlem, 
be  speaks  of  the  invention  there  according  to  the  assertions  of  the 
inhabitants,  the  evidence  of  some  authors,  and  other  remembrances ; 
the  inventor  died  before  the  perfection  of  his  art ;  his  servant  went 
to  Mainz,  where  be  perfected  tho  art,  and  hence  the  report  that  it 
was  invented  there.    (VV)  About  1568  (it  is  calculated)  Hadrianns 
Junius  wrote  his  Baiavia,  published  at  Leyden  in  1588,  with  two 
prefaces,  dated,  the  one  from  Loyden,  6th  January  1575,  the  other 
from  Delft  ad  annum  talutis  1575.    On  p.  253  he  says  that  the 
opinion  that  the  forms  of  the  letters  whereby  books  are  printed 
were  first  discovered  at  Mainz  is  very  inveterate,  but  old  and 
eminent  inhabitants  of  Haarlem  had  assured  him  that  they  had 
heard  from  their  ancestors  that  there  lived  at  Haarlem,  more  than 
123  years  before,  in  a  decent  house  then  existing,  near  the  market- 
place,  opposite  the  royal  palace,  Lourons  (son  of)  Jan,  surnamod 
Coster,  who,  while  walking  in  the  wood  near  Haarlem,  began  to 
shape  beechen  bark  first  into  figures  of  letters,  by  which,  reversely 
impressed  one  by  one  on  paper,  he  composed  one  or  two  lines  to 
serve  as  an  example  for  the  children  of  his  son-in-law.    When  this 
succeeded,  he  began  to  contemplate  greater  things,  and  first  of  all 
invented,  assisted  by  his  son-in-law  Thomas  (son  of)  Peter,  a  moro 
gluey  and  substantial  kind  of  ink  (as  the  ordinary  ink  was  found 
to  blot),  with  which  he  printed  whole  tablets  with  pictures,  with 
the  letters  added.    Junius  had  seen  books  of  this  kind  printed  by 
Coster(tho  beginnings  of  his  labours)  on  the  rectos  of  the  leaves 
only,  not  on  both  sides ;  the  book  was  written  (in  Dutch)  by  sn 
anonymous  author,  and  entitled  Speculum  A'ostr*  SaltUis,  in  which 
care  was  taken  that  the  blank  versos  could  be  pasted  together,  so 
that  the  blank  pages  should  not  present  any  unsightliness.  After- 
wards (Coster)  changed  the  beechen  characters  into  leaden,  and  the 
latter  again  into  tin  ones.    Very  ancient  wine-pots  cast  of  the 
remains  of  these  types  were  still  to  be  seen  in  the  house  of  Lonrens, 
which  was  afterwards  inhabited  by  his  great-grandson  Gerard  (son 
of)  Thomas,  who  had  died  an  old  man  a  few  years  before.  When 
the  new  merchandise  attracted  purchasers  everywhere,  workmen 
were  added  to  (Lourens's)  household,  among  whom  was  a  certain 
John  (whether,  as  was  suspected,  Faust,  or  another  of  the  same 
name,  Junius  did  not  inquire),  who  was  bound  to  the  work  of  print- 
ing by  oath.    But,  when  he  thought  he  knew  the  art  of  joining 
the  letters  and  of  casting  the  types,  Ac ,  he  stole  away,  when  every - 
bcxly  had  gono  to  church,  the  whole  apparatus  of  the  types  and  the 
tools  prepared  by  bis  master,  and  hastened  to  Amsterdam,  thence 
to  Cologne,  until  he  arrived  at  Mainz,  where  he  could  remain  In 
safety,  and,  having  opened  a  work-office,  issued  within  the  space 
of  one  year,' about  1442,  the  DoclrinaU  of  Alexander  Oallus  and 
tho  Trad*  of  Petrus  Hlspanus,  printed  with  tho  same  types  which 
Louiens  had  used  at  Haarlem.   Junius  recollects  that  Nicolaus 
Gale,  his  tutor,  a  man  of  firm  memory  and  venerable  old  age,  had 
told  him  that  aa  a  boy  he  had  often  heard  a  certain  bookbinder 
Cornelia  (a  man  of  more  than  eighty  years  of  age,  who  had  been 
an  tinder-workman  in  the  same  office)  narrating  the  story  of  the 
invention  (as  he  had  heard  it  from  his  master),  the  polishing  and 
increase  of  the  crude  art,  Ac,  and  cursing  those  nights  which  he 
had  passed,  during  some  months,  with  the  culprit  in  one  bed.  The 
burgomaster  Quinnus  Talesins  admitted  to  Junius  that  he  had 
formerly  heard  nearly  the  same  from  the  mouth  of  the  same  book- 
binder.   (XX)  In  1628  Scriverius  in  his  Laurecranx (see  RR)  placed 
the  date  of  the  Haarlem  invention  as  far  back  as  1428,  and.  men- 
tioned as  its  inventor  Lonrens  Janazoon,  sheriff  of  Haarlem.  He 
asserts  that  the  art  of  printing  appeared,  "not  in  the  manner  as 
it  isj  used  now,  with  letters  cast  of  lead  and  tin.  but  a  book  was 
cut  leaf  for  leaf  on  wooden  blocks,"  and, the  Haarlem  inventor  was 
robbed  in  1440  by  Johan  Gutenberg.    Scriverius  based  the  date 
1428  upon  a  Hebrew  Chronicle  compiled  by  Joseph  ben  Meir  (born 
1488.  d.  e.  1575),  and  published  in  1554  at  Sabionetta  by  Cornelius 
Adelkind,  where,  under  the  year  of  the  Jewish  era  5188  (  =  1428), 
the  author  mentions  a  book  (without  giving  the  title)  printed  at 
Venice  and  seen  by  him.    Scriverius,  being  convinced  that  this 
could  only  refer  to  a  b«ok  printed  at  Haarlem,  applied  the  entry 
to  a  xylograr.hic  Biblia  Pauperum,  of  which  he  gave  a  description, 
together  with  several  other  block-books  snd  early  printed  books. 


(YV)  In  1639  Boxhorn  pushed  the  dato  of  the  Haarlem  Invention 
back  to  1420,  referring,  as  his  authority,  to  the  same  CkronieU  of 
Rabbi  Joseph.  Since  that  time  the  date  of  the  Haarlem  invention 
has  been  variously  placed  between  1420  and  1430. 

Later  testimonies  are  mere  repetitions  of  earlier  state-  other 
ments.1  We  need  not  say  much  about  the  story  of  Antonio  claim 
Cambruzzi,  who  asserted  that  Pamfilo  Castaldi  invented lulti 
printing  at  Feltre,  in  Italy,  in  1456,  and  that  Fausto  Comes- 
burgo,  who  lived  in  his  house  in  order  to  learn  the  Italian 
languago,  learned  tho  art  from  him  and  brought  it  to 
Mainz ;  this  story,  however,  has  found  so  much  credence 
that  in  1868  a  statue  was  erected  at  Feltre  in  honour  of 
Castaldi.  Nor  need  we  speak  of  Kuttcnberg  in  Bohemia, 
where  John  Gutenberg  is  asserted  to  have  been  born  and 
to  have  found  the  art  of  printing.  We  may  also  pass  over 
Johann  Fust,  later  on  called  Faust  (testimonies  P,  T,  DD, 
FF,  II,  KK,  LL,  00),  as  we  know  from  the  Mainz  law- 
suit of  1455  (A)  that  he  had  simply  assisted  Gutenberg 
with  loans  of  money.  We  may  also  pass  over  Johann 
Mcntelin  of  Strasburg  (testim'oniesNN,PP),onIyremarking 
"here  that  ho  had  already  printed  a  Bible  in  1460,  and  that 
he  is  mentioned  in  Strasburg  registers  as  a  chrysographer 
or  gold- writer  from  1447  to  1450 ;  but  of  his  whereabouts 
betweea  1450  and  1460  there  is  no  record.  That  ho  had 
gone,  or  had  been  called,  after  1450  by  Gutenberg  to  Mainz 
has  been  asserted  but  not  proved,  and  there  is  no  reason 
why  ho  should  not  be  one  of  the  two  Johannes  alluded  to 
as  the  prcthocaragmatici  of  Mainz  in  the  Justinian  of  1468 
(testimony  I.).  That  Nicolas  Jenson  came  to  be  regarded 
in  certain  circles  and  for  a  time  as  the"  inventor  of  printing 
is  owing  to  testimony  N  being  misunderstood.  There  re- 
maW,  therefore,  to  bo  considered  the  testimonies  which  bear 
on  the  rival  claims  of  Haarlem  and  Mainz.  The  contro- 
versy between  Germany  and  Holland  was  publicly  started 
as  early  as  1499  by  the  Cologne  Chronicle  (testimony  BB), 
that  between  the  two  towns  mentioned  not  publicly  before 
1561  (testimony  RR) ;  while  no  rival  inventor  to  Guten- 
berg was  mentioned  publicly  and  in  print  earlier  than 
1588  (testimony  VV). 

Let  us  first  consider  the  claims  of  Germany  and  Mainz  as  centred  Claims  of 
■  in  the  person  of  Henne  (  =  Hans  or  Johann)  Gensfleisch,  called  Guten- 
Gutenberg  orGudenberg,  the  latter  name  derived  from  his  mother,  berg, 
whoso  maiden  name  was  Elsa  Wyrich,  who  lived  in  the"Hof  rum 
Gutenberg  "  at  Mainz.  He  is  supposed  to  havo  been  borji  at  that 
town  about  1400.  He  is  first  mentioned  in  a  Mainz  document, 
dated  16th  January  1430.  In  a  document  of  26th  March  1430  he  is 
spoken  of  as  being  "not  in  Mainz."  Documents  from  14th  March 
1434  to  18th  September  1444  prove  him  to  have  been  at  Strasburg 
during  that  time,  and  documents  dated  reapectively  17th  October 
1448,  6th  November  1455,  21st  June  1457,  10th  April  1461,  show 
that  ho  was  in  or  near  Mainz  on  those  days.  By  a  decree  of  17th 
January  1465  the  archbishop  of  that  town  rewarded  him  for  "his 
services,"  and  in  the  bond  of  Dr  Homery,  dated  26th  February 
1463,  he  is  spoken  of  as  dead.  There  are,  moreover,  six  forged 
documents  (including  some  relics  of  an  ancient  press  bearing  the 
dato  1441)  respectively  dated  24th  March  1424,  1437,  3d  July  1453, 
20th  July  1459,  ISth  June  1463,  and  an  entry  in  an  annivcrsarium 
which  has  been  applied  to  Gutenberg,  but  does  not  concern  him 
(see  Hessels,  Guienhtrg). 

In  former  years,  when  printing  was  believed  to  have  been  invented 
in  1440,  the  records  of  the  Strasburg  lawsuit  of  1439,  between 
Gutenberg  and  some  Strasburg  artisans  about  certain  industrial 
undertakings  (as  the  art  of  polisbUg  stones,  the  manufacture  of 
looking-glasses),  were  considered  to  prove  the  invention  of  printing 
at  Straaburg,  not,  however,  by  Mentelin,  as  had  been  thought  by 
some  (testimonies  NN,  PP),  but  by  Gutenberg.  The  records  came 
to  light  about  1740,  just  when  Schocpflin,  the  principal  discoverer, 
had  been  commissioned  to  search  for  documents  of  this  kind. 
Doubts  may  be  suggested  as  to  their  genuineness,  but  they  have 
sll  perished,  partly  during  the  revolution  of  1 793  and  partly  during 
the  slew  of  Strasburg  in  1870.  However,  nobody  would  now 
assert  that  printing  was  invented  in  1439  or  at  Strasburg ;  and 
those  who  still  believe  that  Gutenberg  was  the  Inventor  of  printing 
refer  to  them  only  as  showing  that  he  was  a  mechanic  as  early  as 
1439,  and  that  he  understood  the  art  of  pressing.1 

1  Over  a  hundred  of  them  have  been  collected  by  0«r.  Meennsn,  Originu 
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The  first  document  that  connects  Gutenberg  with  the  art  of  print- 
ing is  the  notarial  instrument  of  6th  November  1455  (testimony 
A).  Bat  it  says  nothing  of  an  invention  or  a  now  mode  of  print- 
ing. And  yet  tho  occasion  was  such  as  to  make  it  almost  imperative 
on  Gutenberg  to  mention  it,  for  he  bad  spent  1600  guilders  of 
Fust's  money,  apparently  without  printing  anything,1  and  was  on 
the  point  of  being  robbled  by  the  latter  and  having  taken  away 
from  him  all  that  ne  had  made  and  done  to  give  effect  to  his  idea 
or  invention.  In  the  next  testimony  (B),  i.e.,  the  earliest  Mains 
books  with  printed  dates  (1457  to  1467),  there  is  evidence  that  the 
new  art  of  printing  is  not  only  not  kept  secret  but  fully  appreciated 
at  Mainz,  and  its  importance  fully  realized  and  advertised ;  but, 
though  they  apeak  of  a  "nova  are  imprimendi"  and  an  "sdinventio 
imprimendi,"  there  is  not  a  ayllablo  as  to  a  Mainz  invention  or 
Inventoi.  In  testimonies  C  and  D  (the  Calholicon  of  1460)  there 
is" again  not  ono  word  about  an  invention  or  an  inventor,  or  about 
Mainz.  Yet  Gutenberg  is  supposed  to  have  printed  the  Catholicon ; 
and  it  is  incredible  that  he,  who  had  been  wronged  and  robbed 
fry  his  two  rivals  (Fust  and  Schoeffor),  should  agree  with  them  in 
explaining  and  proclaiming  the  new  art,  but  never  with  one  word 
assert  his  claim  to  the  henotir  and  profit  of  the  invention,' if  he  had 
made  any,  and  should  even  omit  his  name,  whereas  he  saw  his  two 
rivals  never  neglect  to  print  their  names  in  full  on  every  book 
which  they  published.  Those  who  believe  that  Gutenberg  wss 
the  inventor  of  printing  suggest  that  he  kept  silent,  as  otherwise* 
his  creditors  would  havp  seized  his  copies  and  his  printing  office. 
But  this  explanation  cannot  be  accepted  ;  for  the  verbose  colophon 
at  the  end  of  a  gigantic  folic  book  like  the  Catholicon,  published 
at  a  time  whjen  there  were  perhaps  not  more  than  three  printing 
offices  in  the  world,  was  calculated  to  draw  attention  to  its  printer 
and  bis  residonce,  not  to  conceal  him.  Testimony  F  (1406)  is  no 
longer  regarded  as  having  any  reference  to  Gutenberg  or  the  inven- 
tion of  printing.  H  (1468)  was  formerly  thought  to  mean  :  "  I, 
the  book,  am  cast  (i.e.,  its  types  are  cast)  in  the  Mainz  city,  ead 
the  house  wbenoe  the  type  came  (  =  where  the  type  was  invented) 
produced  me. "  But  of  (ate  years  it  has  been  shown  that  the  author 
of  the  book,  Johann  Fons,  wss  Teter  Schocffer's  press-corrector. 
And,  as  he  no  doubt  resided  in  Schoeffor'a  ho'ise,  tho  two  lines  evi- 
dently  mean  :  "I  am  a  little  book  cast  in  Mainz,  and  I  was  bom 
(=written)  in  the  same  house  whenco  the  typo  comes'  (n where  I 
am  printed)."  Testimony  I  (also  of  1468)  speaks  of  two  Johannes 
(Gutenberg  and  Fust)  as  the  "  prothocaragnutici  librorum  quotl* 
genuit  urns  Moguntina."  But  this  certainly  means,  not  that  the 
first  printers  of  books  were  born  at  Mainz,  but  that  the  two 
Johanne*  were  tho  chief  printers  of  books  (born)  produced  at  Mainz. 
•  When  we  now  place  together  the  clear  documentary  testimonies 
(A  to  I)  of  the  first  fourteen  years  of  printing  (1454  to  1468)  at 
Mainz,  wo  see  that  they  all  come  from  Mainz  itself.  Everybody 
connected  with  the  art  speaks  of  it  in  the  most  public  and  un- 
reserved manner ;  its  importance  is  aa  fully  realized  and  advertised 
during  that  period  as  it  is  in  the  present  day  ;  the  German  nation 
is  even  congratulated  on  possessing  it;  there  is  never  any  secrecy 
about  it«;  onco  (about  1456)  it  is  even  called  a  new  art.  But,  in 
tho  midst  of  all  this  publicity,  the  art  which  Mainz  and  Germany  pos- 
sess is  never  said  to  have  been  invented  at  Mainz.  Tho  supposed 
Mainz  inventor  (Gutenberg)  even  speaks  himself  on  two  occasions 
(in  the  lawsuit  of  1455  and  in  tho  Catholicon  of  1460),  but 
saya  that  he  had  mado  an  invention.  The  archbishop,  too,  speaks 
publicly  of  Gutenberg  in  1465  (testimony  E),  and  rewards  him  for 
services,  but  docs  not  speak  of  him  as  the  inventor  of  printing, 
nor  even  as  a  printer.  Nor  does  Dr  Homery,  in  his  letter  to  the 
archbishop  (testimony  O),  in  which  lie  refers  to. Gutenberg's  print- 
ing apparatus,  call  htm  the  inventor  of  printing. 

In  1468  we  enter  on  a  new  phase  in  tho  history  of  the  invention. 
Even  if  we  reject  testimony  I  as  being  merely  local,  testimony  K 
(1448)  speaks  of  the  art  of  printing  as  having  arisen  in  Germany. 
This  testimony,  however,  don  not  come  from  Germany,  nor  from 
Mainz,  but  from  Italy,  and  is  supposed  to  owe  its  Inspiration  to  the 
two  German  printers  who  had  established  a  printing  office  at  Subiaco 
in  1465,  and  in  1467  at  Rome,  and  who  most  likely  learned  their 
craft  at  Mainz.  But,  as  the  two  printers  are  mentioned  in  the 
testimony,  and  as  it  docs  not  speak  of  Gutenberg,  nor  of  Mainz,  it 
is  far  more  likely  that  it  waa  merely  derived  from  the  colophons  of 
Fust  and  Scbocffer,  or  from  something  that  Cardinal  Cusa  had 
heard  during  his  embassies  la  Germany.  To  tho  Mainz  colophons 
we  must  also  ascribe  (o)  tho  two  testimonies  of  1470  (L)  and  (ft) 
tho  three  of  1471  (M),  all  five  of  which  come  from  France  and  Italy. 
At  last  in  1472,  we  find  in  testimony  O  the  invention  of  printing 
ascribed  to  Gutenberg  of  Mainz,  but  it  is  mentioned  as  a  rumour, 
""™"  from  France.  Ouil.  Fichet  of  Peris,  who  gives  it,  is 
<«  to  have,  heard  the  rumour  from  the  three  German  printers 

declares  that  "  tie  hoped  that  he  nai  under 
first  M0  gullderi  to  the  work  of  the  books  ; " 
a  the  wc>->nd  w  Builder,  la  14ST,  had  become  Outen 
•  clear  that  the  Miner  ctalmed  In  MM,  whoa  tho  trial 
tommrtitri,  bu  money  end  Intcreft  brc»u»  Gunr.ttri 
had  .i  yet  no*  printed  anything. 
»  Venlt  Is  Im  pnwiDt  not  the  I 


>  In  Hoe  it  Oateaberg  t 
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nod,  aa  Putt,  by  advancing  Ih 
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who  commenced  printing  at  Fom  in  1470  But,  as  two  of  them 
had  resided,  immediately  before  thoy  came  to  Paris,  in  the  univer- 
sity of  Basel,  and  aro  supposed  to  have  learned  their  art  there, 
the  rumour  is  ascribed  to  A  Bertolff  von  Hansuwe,"  who  appears 
in  the  lawsuit  of  1455  as  Gutenberg's  servant,  and  who  was  printing 
st  Basel  in  1468.  Perhaps  it  came  rather  from  information  which 
Fichet  obtained  from  tho  St  Victor  cathedral,  near  Mainz,  as  ha 
speaks  of  the  ait  having  been  invented  not  far  from  that  town. 
Testimony  P  (1474)  again  comes  from  Italy,  fiom  Rome,  and  waa 
perhaps  derived  from  one  of  the  German  printers  settled  there  at 
that  time.  It  merely  speaks  of  Gutenberg,  Fust,  and  Mentelin  a* 
printers,  bat  says  not  a  word  which  even  touches  upon  the  invention 
of  the  art  In  testimony  Q  (1476)  we  have  definite  mention  of 
Mainz  as  the  inven tress  of  tho  art ;  it  is  given  as  an  addition  to  the 
•Mainz  colophon  of  1468  (see  I).  In  1478  Mainz  is  again  mentioned 
in  a  Cologne  testimony  (K),  which  gives  evidence  of  research,  as  it 
is  an  amplification  of  an  earlier  one  in  which  Mainz  was  not  men- 
tioned. Germany,  Gutenberg,  and  Mainz  are  agsin  mentioned  in 
the  Venetian  testimony  8  (1438),  which  gives  for  the  first  time 
1440  as  the  date  of  the  invention.  In  tho  same  year  we  have  tv.o 
earlier  testimonies  (P  and  N)  worked  into  one  (T),  »o  the  effect  that 
printing  was  invented  either  by  Gutenberg  or  by  Fust  or  by 
Jonson.  Testimony  V  (1492),  which  states  that  printing  com- 
menced at  Mainz,  Is  practically  equivalent  to  Q.  In  1494  aud 
1490  we  have  three  Gorman  testimonies  (X,  Y,  Z)  in  to  Gutenlorg 
being  the  inventor  of  printing;  these,  however,  come,  not  from 
Mainz,  but  from  Heidelberg.  Z  is  given  by  a  relative  of  Guteubeig, 
Adam  Gelthua  ;  and,  as  the  latter  resided  at  Heidelberg,  it  is  clear 
that  he  was  the  real  source  of  the  other  two  Heidelberg  testimonies 
(X  and  Yl  Two  years  later,  when  'Wimpheling,  the  author  of 
testimony  Y,  had  left  Heidelberg,  ho  ascribed  (CC)  the  invention 
of  printing  to  Stra-iburg,  though  stating  that  Gutenberg  was  the 
inventor.  Testimony  AA  is  recorded  above  to  show  the  great  con- 
fusion that  reigned  in  people's  minds  about  the  invention.  We 
must  add  to  these  testimonies  those  of  1504  (EE)  and  1505  (FF), 
which  are  owing  to  Ivo  Wittig.  a  relative  of  Gutenberg,  and  • 
canon  and  the  keeper  of  the  seals  of  the  St  Victor  cathedra), 
near  Mainz,  of  which  Gutenberg  had  been  a  lay  member  according 
to  its  libtrfralerniUUU.  Thus  in  tho  period  from  1468  to  1505  we 
have  (1)  several  vague  statements  made  in  Italy  and  France  as  to 
the  art  of  printing  being  known  or  practised  or  invented  in  Ger- 
many, statements  which  arose  from  the  books  and  colophons  pub- 
lished at  Mainz  ;  (2)  one  item  of  rumour  in  1472  that  Gutenberg 
invented  it  near  that  town  ;  (3)  trro  Mainz  statements,  of  1476  and 
1492,  and  ono  Cologne  statement,  of  1478,  that  it  was  invented  at 
Mainz  ;  (4)  three  German  statements,  of  1492,  1494,  and  1499,  that 
Gutenberg  had  invented  it ;  and  (S)  two  Mainz  statements,  of  1504 
and  1505,  to  tho  same  effect.  It  is  to  be  particularly  noticed  thit 
the  statements  (2  4,  6)  which  speak  distinctly  of  Gutenberg  bcirif: 
the  inventor  can  be  clearly  traced  to  Gutenberg  himself  aad  two  or 
his  relatives. 

Seeing  then  how  slender  the  basis  is  for  the  tradition  tl.r.  Contra- 
printing  wss  invented  by  Gutenberg  at  Mainz,  and  that  even  thb  i  ctioo*^ 
slender  basis  waa  not  laid  till  fourteen  years  after  the  art  bud  Gutrn- 
becn  fully  established  and  proclaimed  in  that  city,  we  cannot  i>j  berg's 
surprised  to  find  the  tradition  promptly  contradicted.  This  con-  ..lai'* 
traduction  was  mado  in  1499  (testimony  BB)  in  a  Chronicle  pub- 
lished at  Cologne.  To  facilitate  the  understanding  of  this  testimony 
it  is  divided  above  into  eight  sections.  The  first  (taken  from  Hart- 
mann  Schedel's  Chronicle,  1493),  second,  sixth,  seventh,  and  eighth 
are  no  doubt  due  to  the  compiler  of  the  Chronicle,  and  must  not  be 
connected  with  the  third,  fourth,  and  fifth,  which,  according  to 
the  compiler,  are  due  to  Ulrich  Zell,  a  printer  at  Cologne,  who  nad 
probably  settled  there  about  1463,  and  nad  most  likely  learned  his 
art  at  Mainz,  aa  he  called  himself  "clericus  Moguntinus."  As 
Zell's  testimony  leaves  to  Gutenberg  nothing  but  the  honour  of 
having  perfected  the  art,  various  attempts  have  been  mado  to  ex- 
plain  away  this  account.  As  long  ss  no  typographically  printed 
Ihnatui  had  been  found  that  could  be  fitted  into  Zell's  account, 
it  was  argued  that  he  meant  Donatvus  printed  from  wooden  blocks ; 
and  this  argument  is  brought  forward  even  at  the  present  time. 
But  a  practical  printer  like  Zcll  must  have  been  able  to  express 
himself  to  that  effect  if  he  had  really  meant  to  say  so ;  slid,  as 
block-printine  was  not  less  practised  in  Germany  than  in  Holland, 
we  could  hardly  assume  that  things  printed  in  Holland  would  have 
inspired  the  German  inventor  rather  than  the  same  things  printed 
in  Germany.  That  testimony  OO  speaks  of  a  Donntu*  printed  from 
wooden  blocks  may  be  ascribed  to  the  notion  arising  at  that  time 
(c  1533)  that  block-printing  had  given  rise  to  typography.  It  has 
also  been  asserted  tnst  Holland  in  the  Chronicle  means  FIsuders ; 
but  the  Chronicle  is  usually  very  correct  in  geographical  matters. 
It  has  also  been  suggested  that  Zell  most  likely  learned  his  art  in 
Fust  and  8choeffcrs  office  and  invented  the  passage  to  injure  the 
reputation  of  Gutenberg,  wbo  had  been  their  er»my.  Finally  it 
has  been  said  that  Zell  did  not  suggest  oi  write  tbe  passage  at  all ; 
but  it  is  hard  to  see  how  this  can  be  maintained  in  face  of  the  com- 
piler's own  statement  to  that  effect   Therefore,  all  these  ouggos- 
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Hod*  failing  to  w  eaken  Zell's  testimony,  wo  mnst  sec  how  far  it  can 
be  brought  into  harmony  with  other  circumstance*  and  the  testi- 
monies MM,  RR,  SS.TT,  VV,  XX.  YY,  which  claim  the  honour  of 
the  invention  for  Haarlem  in  Holland.  Testimonies  KK  and  SS 
do  not  mention  the  name  of  the  inventor.  But  the  former  is  a 
mere  iutroduction  destined  for  a  complete  book  that  was  lost  during 
the  siege  of  Haarlem  in  1573  before  it  was  printed  ;  we  are,  there- 
fore, not  entitled  to  sny  that  Van  Zuren  did  not  know  the  name. 
SS  may  have  omitted  the  name,  because  the  publication  of  Van 
Zuren's  work 'was  in  contemplation  at  the  time  that  it  was  written. 
That  Guicciardini  (testimony  TT)  in  1566  did  not  i 


of  the  reputed  Haarlem  inventor  cannot  bo  considered  aa  an  in- 
dication that  it  was  not  kaown  or  had  not  yet  been  "invented" 
when  he  wrote,  as  hU  accounts  of  the  chies  of  the  northern 
Netherlands  are  all  very  meagre  and  were  for  the  most  part 
derived  from  correspondence.  In  Junius'*  account  (VV),  however, 
we  find  every  particular  that  could  be  desired.  He  begins  by  re- 
ferring to  the  difficulty  of  vindicating  the  honour  of  the  invention 
for  Haarlem  on  account  of  the  deep-rooted  and  general  opinion  that 
it  took  place  at  Mainz.  Ho  then  mentions  that  Lourens  (son  of  Jan1! 
surnamcd  Coster  resided  at  Haarlem  "moro  than  128  years  ago"  and 
gives  us  to  understand  that  in  the  year  indicated  by  that  phrase 
he  invented  the  art  of  printing.  Aa  Junius'*  book  was  not  pub- 
lished till  after  his  death,  in  1588,  and  the  two  prefaces  in  it  are 
dated  1575  (he  died  16th  June  1575),  the  number  128  is  supposed  to 
go  back  from  the  date  when  he  actually  wrote  his  account,  which  he 
u  calculated  to  have  done  about  1568.  Thus  we  get  the  year  1440 
as  the  supposed  date  of  the  Haarlem  invention,  though,  if  we  based 
our  calculation  upon  the  date  of  the  preface,  the  year  1446  or  1447 
would  hare  to  be  assumed.  But,  as  Junius  adds  tnat  Coster's  types 
were  stolen  by  ono  of  his  servants,  who  fled  with  them  to  Mainz, 
and  establishing  there  a  printing  office  printed  within  a  year's  time, 
in  1442,  two  books,  he  must,  if  this  latter  date  is  correct,  have 
meant  1440.  By  testimonies  XX  and  YY  we  see  that  in  the  17th 
century  the  date  of  the  Haarlem  invention  was  first  nut  back  as 
fur  as  1428,  then  to  1423  ;  and  since  then  it  has  usually  been  re- 
garded as  1423,  especially  "after  it  was  discovered  that  the  Haarlem 
iv.nxl  where  Coster  is  said  to  have  cut  his  wooden  letter*  was  destroyed 
during  a  siege  in  1426. 

The  researches  as  regards  the  reputed  Haarlem  inventor  have 
-hitherto  not  been  made  in  a  manner  adequate  for  scientific  purposes. 
It  would  appear  that  by  the  pushing  back  of  the  date  of  the  inven- 
tion, in  spite  of  Janfcu,  to  1420-1428,  two  inhabitants  of  Haarlem 
have  been  mixed  up  by  the  Dutch  authors  on  the  subject.  (1) 
Lourens  Janszoon,  who  never  bore  the  surname  Coster,  and  whose 
existence  seems  to  bo  authenticated  by  documents  from  1404  to 
1439,  was  sheriff,  and  a  wine  merchant  and  innkeeper,  and  is  sup- 
posed to  have  died  in  1439.  About  1870,  however,  researches 
brought  to  light  that  there  had  bven  (2)  a  Lourens  Janszoon  Coster 
at  Haarlem,  dnly  authenticated  by  genuine  official  documents  as  a 
chandler  and  innkeeper, -from  I486  to  HS3,  who  went  away  from 
.Haarlem  in  the  latter  year.  The  name  of  this  man  and  some  genea- 
logical particulars  known  of  bim  fit  into  the  story  of  Junius, 
though  there  are  certain  particulars  in  Junius'a  account  which 
cannot  yet  be  properly  explained. 

Junius  basea  his  account  of  the  Haarlem  invention  on  three 
book^,  a  Hutch  edition  of  the  Speculum  Human*  Sclcationis, 
the  Doetrinale,  and  the  TracU  of  Petrus  Hispanus  (Pope  John  XXI.). 
The  first  work,  he  said,  was  printed  by  Coster  himself  as  a  first 
specimen  of  his  art,  and  it  would  seem  from  his  words  that  he  con- 
sidered the  work  to  be  printed  vith  wooden  types.  The  two  Dutch 
edi'.ic  is  of  the  S/  eulum,  however,  v  >re  printed,  like  tho  two  Latin 
cdi  ions  o*  tlx  tame  work,  with  movable  metal  type,  though  in  one 
of  tho  Latin  editions  there  are  tnn.tr  leaves  the  text  of  which  it 
priii  ted  apparently  from  wooden  blocks.  The  Doetrinale  and  the 
Trusts  of  Hisnanus  were  printed,  Junius  tays,  at  Mainz  by  Coster's 
workman  with  the  types  which  he  had  stolen  from  Coster.  Of  the 
Hispanus  Traclt  no  edition  has  yet  come  to  light  that  would  answer 
to  Junius'a  description.  But  of  the  Doetrinale  we  have  four  edi- 
tions, all  printed  in  the  tame  typo  (i.)  as  the  four  editions  of  the 
Speculum.  With  these  same  types  are  printed  no  less  than  six 
editions  of  the  short  Latin  grammar  of  jElius  Donatus;  and  editions 
of  this  school-book  printed  in  Holland  were,  according  to  Zell  in 
the  Cologne  Chronicle,  the  models  for  the  printing  at  Mainz,  which 
commenced  about  1450.  As  there  aro  no  other  editions  of  Donatus 
printed. in  Holland  that  could  be  placed  before  the  year  1450,  the 
claims  of  Haarlem  and  Holland  are  based  on  them  ;  and  v.0  will, 
therefore,  briefly  describe  the  types  and  books  which  must  tie  con- 
nected with  the  Specula,  Doclrinalia,  and  Donatuses  just  mentioned. 
In  one  of  the  editions  of  the  Speculum  in  Dutch  occur  two  leaves 
printed  in  a  different  type  (ii.)  from  the  rest  of  the  work.  This 
type  is  in  its  turn  so  very  much  like  another  type  with  which  a 
work  of  Laur.  Valla  (Facetim  Morale*)  is  printed  that  we  link  it 
(Hi )  on  to  the  two  jnst  mentioned.  Then  again  type  iii,  is,  in 
some  of  its  capitals,  identical  with  a  type  (iv.)  used  for  a  work  of 
Ludovicus  do  Horns,  Singularia  Juris,  at  the  end  of*  which,  on  tho 
last  leaf,  commences  another  work,  printed  in  a  different  type  (v.). 


Type  vi.  is  identical  with  typo  t.,  except  in  its  capital  P.  which  is 
larger.  We  have  also  works  printed  in  two  different  types  (vii 
viii.)  which  both  show  such  a  great  f.imily  likeness  to  each  other 
and  to  types  L  to  vi.  that  it  would  not  be  advisablo  to  separate 
them  without  evidence  that  they  do  not  belong  to  the  same  office. 
With  these  eight  types,  which  »e  cannot  at  present  separate,  forty- 
seven  different  books  were  printed,  so  far  as  we. know  at  present. 
In  type  i.:—  four  editions  (two  in  Latin,1  two  in  Dutch)  of  the 
Speculum  Humanm  Salmtionis,  a  work  which  consists  of  woodcuts 
with  explanatory  text  underneath  ;  a  Dutch  version  of  T\e  Seven 
Penitential  Psalms;  one  Donatus  of  27  lines;  two  editions  of 
Donatus  of  28  lines;  a  Liturgical  Book  in  l«mo ;  three  editions 
of  Donatus  of  30  lines  ;  one  Donatus,  in  French,  of  29  and  30  lines 
on  a  page;  fonr  editions  of  Doetrinale  of  32  lines a,  one  Catonis 
Disticha  of  21  lines.  In  typo  ii:— two  leaves  only  (49  and  60)  of 
one  of  the  Dutch  editions  of  the  Speculum.  In  type  iii.— Lauren- 
tins  Valla,  Facet im  Morales,  kc.  In  type  iv.:— four  editions  of 
Donatus  of  24  lines  ;  Lud.  (Pontanus)  de  noma,  Singularia  Juris  ; 
Lud.  (Pontanus)  do  Roma  (?),  Treatise  on  Canonical  Law  (?).  lu 
type  v.:— Pins  II.,  Tractatus  et  Epitaphia  (printed  at  the  end  of 
the  Singularia  Juris) ;  Onil.  de  Salieeto,  De  SaluU  Corporis  ;  one 
Donatus  of  26  lines  ;  five  editions  of  Donatus  of  27  lines  ;  one  Doe- 
trinale of  28  lines  ;  one  Doetrinale  of  28  lines ;  one  Doetrinale  of 
29  lines  ;  one  Doetrinale  of  32  lines ;  Catonis  Distieha ;  Guil.  de 
Salieeto,  De  Stlute  Corporis,  together  with  Turrecreraata,  De  Salute 
Animts ;  Pius  II.,  Tractatus  dt  Amorc,  kc. ;  Pindar  of  Thebes,  Iliados 
Jfomericss  Epitome,  cum  Prmfationt  Pii  II. ;  another  edition  of  the 
same  work.  In  type  vi. :— one  Donatus  of  26  lines  ;  one  Donatus 
of  27  lines.  In  type  vii. : — one  Donatus  of  27  lines.  In  type  viii. : 
— an  Abcctdarium  of  two  leaves  and  a  Donatus  of  31  lines.' 

Typo  v.  must  havo  been  in  existence  before  13th  September  1474, 
as  there  is  evidence  that  a  copv  > .'  the  Salieeto,  printed  in  that 
type,  was  bought  for  the  monastery  of  St  James  at  Lille  by  its 
abbot  Conrad  du  Moulin,  who  hlUd  that  office  from  the  end  of  1471 
to  13lh  September  1474.  As  a  work  in  this  type  (tho  Tracts  and 
Epitaphs  of  Pius  II.)  is  printed  at  the  end  of  the  Singularia  Juris 
in  type  iv.,  we  may  assume  that  this  type  existed  a  considerable 
time  before  type  v.  As  the  books  printed  in  types  iv.  and  v.  show 
greater  progress  in  style  and  workmanship  than  the  book*  printed 
in  types  i.  to  iii.,  we  must  assign  the  latter  to  an  earlier  period 
than  the  former.  There  is  indeed  positive  evidence  that  type  L 
must  have  existed  a  considerable  time  before  the  end  of  1473,  as 
fragments  of  a  Donatus  printed  in  that  typo  were  nsed  by  a  book- 
binder at  Haarlem  to  strengthen  the  bimliug  of  an  account  book  of 
the  cathedral  church  in  that  town  for  the  year  1474.  From  these 
facts  alonowe  may  safe  ly  assume  that  none  of  the  forty-seven  books 
can  be  dated  after  1474,  or,  if  any,  only  a  few  in  types  v.  and  vii. 
On  the  other  hand,  four  of  the  works  in  type  v.  cannot  be  dated 
before  1458,  as  they  bear  tho  name  of  Pius  If.,  who  was  not  elected 
pope  till  that  year.  When  we  consider  that  there  are  twenty  differ- 
ent editions  of  the  Donatus  printed  in  these  types,  and  place  an 
interval  of  about  eighteen  months  between  the  successive  editions, 
we  get  a  period  of  some •  thirty  years  from  about  1445  to  1174  for 
the  issue  of  the  twenty  editions.  That  we  reach  tho  year  1445  by 
such  a  calculation  is  purely  accidental  ;  but  there  is  evidence  that 
in  1446  and  1451  printed*  Doclrinalia  were  bought  at  Bruges  and 
Valenciennes  by  Jean  Le  Robert,  the  abbot  of  C'ambray,  according 
to  two  entries  in  his  diary,  preserved  in  the  archives  at  Lille. 
And,  as  wo  know  positively  that  there  was  no  printing  done  at  Mann 
before  1464,  nor  anywhere  else  so  early,  wo  can  only  apply  these 
entries  to  the  Dottr  nalin  printed  in  Holland  in  the  same  types  as 
tin  Uv  t>li'  .  '  'h  Speculum  tin  which  Junius  based  the  tra. 
slit  os>  tl  tat  _ia  r>em  .*.vention\  and  six  editions  of  the  Donatus 
which  we  may  fit  into  Zell'a  account.  That  the  editions  of  tho 
Speculum,  of  the  Donatus,  and  of  the  Doetrinale  in  type  i.  may  lie- 
dated  as  early  as  1445  1454  is  clear  when  we  com  para  them  with 
the  earliest  products  of  Mainz  printing,  for  which  the  Donatuses, 
according  to  the  Cnlojne  Chronicle,  served  as  models.  For  instance, 
no  difference  in  workmanship  can  be  detected  between  the  Donatuses 
printed  in  Holland  and  tho  three  editions  of  Donatus  in  the  86-line. 
Bible  tvpe  and  the  four  .editions  of  the  same  in  the  42-line  BibK 
type,  nil  seven  presumably  printed  at  Mainz  and  before  1456.  >"<t 
is  the  workmanship  of  the  Specula  (in  type  i. )  or  of  the  Faeetist 
Morales  (in  tvpe  iii. )  different  from  or  later  than  that  of  the  Mainz 
Cathoticon  of"l460. 

It  haa  been  pointed  out  above  that  the  first  product*  oi  tne  ait 


of  printing  were  not  meant  to  be  anything  but  faithful  imitations 
of  manuscript  books,  and  that  no  material  deviations  from  the 


general  plan"  become  observable  till  about  1473-1477.  Nowhere  is 
the  plan  of  the  MS.  period  more  atrictly  adhered  to  than  in  the 


I  Twenty  leaves  of  ons  of  the  Latlu  editions  are 
wooden  blocks,  the  tent  as  well  si  the  ensrsvinss. 

t  For  a  detailed  list  of  these  hooks,  and  further  particulars  regsrdlaf  them, 
see  J.  U.  Hessclt,  Haartrm.  Hi  /irfJIptoc*  of  Primlinf.  London,  1W7,  p.  41  H 

•  The  abbot  speaks  of  Do-trinalia  "g*tW"  nr  "Jettei  en  molle."  sail  On  nhrsse 
Is,  at  Barnard  {Orlgttu,  I.  97  •j.srfhows  by  elpht  rumples  from  UTS— On  yi-sr 
when  print  I  or  is  first  ofllciallj'  nokrn  of  la  France— to  15M,  and  down  to  tht 
present  uar.  sppi.e ,  W  trpogr.pWlly-pnnte.1  books  «!,. 
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i  of  which  we  art  speaking.  They  are  all  with  oat 
ligatures,  without  initial  director*,  without  hyphens,  without 
catchwords,  that  i*  to  say,  without  any  of  thoso  characteristics 
which  we  wo  gradually,  one  after  the  other,  come  into  almost 
general  use  from  1473  (if  not  earlier)  to  1460.  The  four  editions 
of  the  Speculum  are  all  entirely  printed  anoptsthographically,  the 
woodcuts  at  the  top  of  the  pages  as  well  as  the  explanatory  text 
(in  typo  L )  underneath,  which  would  hardly  be  the  case  if  the 
books  had  been  printed  after  1*71,  when  tho  printing  of  woodcuts, 
together  with  teit  in  movable  types,  had  already  been  known  for 
eleven  years.  Their  types  have  nothing  in  common,with  any  of 
thoao  used  in  the  Netherlands  after  1473,  but  remind  as  in  every 
respect  of  tho  earlier  period  of  the  Dutch  block-books' and  MSS. 
They  are  all,  so  far  a*  we  know,  without  any  colophon  (except  such 
a  word  as  explicit),  which  Would,  for  a  collection  of  forty -seven 
book*,  be  incompatible  with  a  period  after  1471,  but  not  with  the 
earlier  period  of  the  block -books' and  MSS.  Moreover,  out  of  the 
forty-seven  book*  no  less  than  thirty-6ve  are  printed  on  vellum, 
which  is  incompatible  with  a  period  after  1471,  when  printing  on 
paper  had  becomo  universal,  but  not  with  the  earlier  period  of  the 
M&. 

There  is,  therefore,  no  reason  whatever  to  discredit  Zell's  state- 
ment in  the  Cologne  Chronicle  of  1499,  that  the  Donaluta  printod 
in  Holland  were  the  models,  tho  "bogianing"  of  tho  art  of  print- 
ing, at  Mainz,  nor  that  of  Hadrianus  Junius  in  his  Solatia,  that 
printing  was  invented  at  Haarlem  by  Lourens  Janazoon  Coster. 
Tho  two  statements  were  mado  independently  of  each  other.  That 
of  Zell  must  be  regarded  as  a  direct  contradiction  of  the  vague 
rumours  and  statements  about  an  invention  of  printing  at  Mainz 
in  Germany  by  Gutenberg,  which  gradually  crept  into  print  in  and 
after  1468  in  Italy  and  France,  and  which  found  their  way  into 
Germany  about  1478,  after  Mainz  and  Germany  had  given  the 
greatest  publicity  to  the  existence  of  the  art  in  their  midst  for  more 
than  twenty-two  years,  but  had  been  silent  about  an  invention 
and  an  inventor.  And,  though  Zell  accords  to  Mainz  the  honour 
of  having  improved  the  art  and  having  made  it  more  artistic,  he 
denies  it  the  honour  of  having  invented  or  begun  it,  and  this  latter 
honour  was  never  claimed  by  that  town  before  1478.  Junius's 
account  is  tho  embodiment  of  a  local  tradition  at  Haarlem,  the  first 
written  traces  of  which  we  have  in  a  pedigree  (testimony  MM)  of 
the  family  of  the  reputed  Haarlem  inventor,  which  must  have  ex- 
isted at  feast  as  early  as  1520.  His  account  has  been  indirectly 
confirmed  by  tho  finding  of  several  fragments  at  Haarlem,  all  belong- 
ing to  tho  groups  of  books  mentioned  above,  but  still  more  by  tho 
discovery  of  several  fragments  of  the  Donatutts  printed  in  the 
Speculum  type,  all  used  as  binder's  waste  by  Cornells,  the  book 
binder,  tho  very  man  whom  Junius  alleges  to  have  been  the  acrvan 


i  servant 

or  Coster.  As  the  case  stands  at  present,  therefore,  we  have  no 
choice  but  to  say  that  tho  invention  of  printing  with  movable 
metal  types  took  place  at  Haarlem  about  the  year  1445  by  Lourcus 
Janszoon  Coster. 


with  movable 


Early  Type*  and  tfuir  Fabricdtton. 
We  most  now  tako  notice  of  two  theories  or  traditions 
which  have  been  current  for  a  long  time  as  to  some  in- 
tervening stago  between  the  art  of  block-printing  and  the 
art  of  printing  with  movable  cast  types.1    One  theory  or 
tradition  would  hare  it  that  the  inventor  of  printing,  after 
the  idea  of  single,  individual,  movable  types  had  arisen  in 
his  mind,  practised  his  new  invention  for  some  consider- 
able time  with  wooden  types,  and  that  he  came  only 
gradually  to  the  idea  of  movable  types  cast  of  metal. 
Wooden      Junius  gives  us  to  understand  that  in  his  opinion  tho  Dutch 
types.     Speculum  was  printed  with  such  wooden  types.    Of  Johann  Guten- 


berg it  was  asserted  that  be  printed  his  first  Bible  with  wooden 
types.  The  Mainz  psalter,  printed  in  1457  by  Joh.  Fust  and  Peter 
Schoeffer,  was  alleged  to  have  been  printed  with  wooden  types,  in 
which  case  tho  4th  edition,  published  in  1502,  and  even  tho  5th 


edition  of  1616,  would  be  printed  with  wooden  types,  tho  aame 
being  used  for  them  as  for  the  editions  of  1457  and  1459.  Thood. 
Bibliander  was  the  first  to  speak  (in  1548)  of  such  types  and  to  de- 
scribe them  :  first  they  cut  their  letters,  he  says,  on  wood-blocks 
the  size  of  an  entire  page ;  but,  because  the  labour  and  cost  of  that 
way  was  so  great,  they  devised  movable  wooden  types,  perforated 
and  joined  one  to  the  other  by  a  thread.'  Bibliander  does  not  say 
that  he  had  ever  seen  such  types  himself,  but  Dan.  Speckle  or 
Specklin  (died  15891,  who  ascribed  the  invention  to  Mentelio,  assert* 
that  he  saw  some  of  these  wooden  types  at  Strasburg.*  Angelo 

'  WedoAnt  allude  to  Tmbalm'a  aawrtJon  that  tha  CaOuiUtm  of  MOO  mi 
printod  from  wordtu  blocks ;  for  this  atary,  which  be  dedans  ha  had  heard 
tram  Peter  Schoeffrr,  iflt  wera  trua,  would  belong  to  tha  history  of  block- 
printing.  Nor  n«J  ««  anrak  of  BergelUn&i  •  ti'ki  (1M1X  In  "Wch  ha  dis- 
tinctly allude,  to  rarrnd  Weeks. 

•  Coatauafelio  it  JteUoaa  Comm 
IMS,  p.  90. 

«  rfroa.  JrgnL.  MS.,  ad.  Jo. 


Roccha  asserted  ia  1591  thst  he  had  seen  at  Venice  type*  perforated 
and  jomed  one  to  the  other  by  a  thread,  but  he  does  not  say 
whether  they  were  of  wood  or  of  metal.'  In  1710  Paulus  Pater 
asserted  that  he  had  seen  wooden  type*  made  of  the  trunk  of  a 
box-tree,  and  perforated  in  the  centre  to  enable  them  to  be  joined 
together  by  a  thread,  originating  from  the  office  of  Fuat  at  Mainz.1! 
"  tan,  as  lata  as  1781,  saw  the  same  types  in  a  worm-eaten  cont 
i  at  Mainz ;  and  Fischer  stated  in  1802  that  these'  relics 
used  as  a  sort  of  token  of  honour  to  be  bestowed  on  worthy 
apprentices  on  the  occasion  of  their  finishing  their  term. 

Besides  those  who  believed,  in  these  wooden  types  from  the  fact 
that  the  letters  (especially  in  the  Speculum)  vary  among  themselves 
in  a  manner  which  would  not  be  the  case  had  they  been  cast  from 
a  matrix  in  a  mould,  there  were  authors  and  practical  printers  who 
attempted  to  cut  themselves  or  to  have  cut  for  them  some  such- 
wooden  types  as  were  alleged  to  have  been  used  by  the  early 
printers.  Some  of  them  came  to  the  conclusion  that  such  a  process 
would  be  quite  practicable ;  other*  found  by  experiment  that  it 
would,  in  the  case  of  small  types,  be  wholly  impossible.  Up  to 
the  present  time  no  book  or  document  has  come  to  light  which  can 
be  asserted  to  have  been  printed  with  such  single,  movable,  wooden 
types.  But  nearly  all  the  experiment*  to  which  we  have  alluded 
were  made  with  the  idea  that  the  inventor  of  printing,  or  the  earliest 
printers,  started,  or  had  to  start,  with  as  large  a  supply  of  type  as 
a  modern  printer.  This  idea  ia  erroneous,  as  it  is  hardly  any  longer 
denied  that,  for  a  good  many  years  after  the  first  appearance  of  the 
art,  printers  printed  their  book*  (large  or  small)  not  by  quires  (qua- 
ternions or  ouinternions)  but  page  oy  page.'  Therefore,  all  con- 
aiderations  of  the  experimenters  as  to  the  impracticability  of  inch 
wooden  types,  on  account  of  the  trouble  and  length  of  time  required 
for  the  cutting  of  thousand*  of  types,  fall  to  the  ground  in  face  of 
the  fact  that  the  earliest  printers  required  only  a  very  small  quantity 
of  type,  in  spite  of  tho  peculiar  forma  (combined  letters,  letters 
with  contractions,  4c.)  which  were  then  in  vogue. 

The  other  theory  would  have  it  that  between  blocK-  Sculpt©-; 
printing  and  printing  with  movable  cast  types  there  was  ""l 
an  intermedia  to  stage  of  printing  with  "  sculpto-fusi "  types, lJT"*- 
that  is,  types  of  which  the  shanks  had  been  cast  in  a  quadri- 
lateral mould,  and  the  "faces,"  i.e.,  the  characters  or  letters, 
engraved  by  ha"hd  afterwards.    This  theory  was  suggested 
by  somo  who  could  not  believe  in  wooden  types  and  yet 
wished  to  account  for  tho  marked  irregularities  in  the  types 
of  the  earliest  printed  books. 

Gerard  us  Mcerman,  the  chief  champion  of  this  theory,  based  it, 
not  only  on  the  word*  of  Celtea  {Amort*,  its.  3),  who  in  1502  de- 
scribed Mainz  a*  the  city  "qua?  prima  seulpsit  solidos  ere  char- 
acteres,"  but  on  the  frequent  recurrence  of  the  word  tatlptu*  in  tho 
colophonB  of  the  early  printer*  (for  Jenson  and  Husner  of  Strasburg, 
see  p.  681  above).  Sensenachmid  in  1476  said  that  the  Codex  Itu- 
tinianus  was  "cut"  (intculplus),  and  that  he  had  "cut"  ($ailptii) 
the  work  of  Lombardus,  In  Ptallerium.  Meerman  also  explained* 
tho  account  of  the  invention  of  printing  by  Trithemiu*r  as  mean- 
ing that,  after  the  rejection  of  the  first  wooden  types,  the  inventors 
discovered  a  method  of  casting  the  bodies  only  of  all  the  letter*  of 
tho  Latin  alphabet  from  what  they  called  matrices,  on  which  they 
cut  the  face  of  each  letter ;  and  from  the  same  kind  of  matrices  a 
method  was  in  time  discovered  of  easting  the  complete  letters  of 
sufficient  hardness  for  the  pressure  they  had  to  bear,  which  letters 
tbey  were  before— that  is,  when  the  bodies  only  wt>re  cast— obliged 
to  cut.'  In  this  way  Meerman  explained  that  the  Speculum  was 
printod  in  sculpto-fusi  types,  although  in  the  one  page  of  which  he 
give*  a  facsimile  there  are  nearly  1700  separate  types,  of  which  250 
alone  are  e'a.  SchoepHin  claimed  the  same  invention  for  Stras- 
burg, and  believed  that  all  the  earliest  books  printed  there  were 
produced  by  this  means.  .Both  Meerman  and  Schoepflin  agreed 
that  engraved  metal  typea  (lilcrm  in  mrt  tailplm)  were  in  use  for 
many  years  after  tho  invention  of  the  punch  and  matrix,  mention- 
ing among  others  so  printed  the  Mainz  psalter,  tho  Catholiani  of 
1480,  the  Kggestein  BiUt  of  1468,  and  even  the  Prmtcptorium  of 
Kider,  printed  at  Strasburg  in  1476.  But  the  great  difficulty  con- 
nected with  the  process  ol  first  casting  the  shanks  and  afterwards 
engraving  the  faces  of  the  types  has  become  apparent  to  those  who 
have  made  experiments  ;  and  it  seam*  more  probable  that  the  terms 
leulpere,  txxulptrt,  inteulpere  are  only  a  figurative  allusion  to  the 
first  process  towards  producing  the  types,  namely,  the  cutting  of  the 
punch,  which  is  artistically  more  important  to  the  fabrication  of 
types  than  the  mechanical  casting,— all  the  more  as  Schoeffer  in 
1468  makes  his  Qrammatica  Vctut  Rhylhmica  say,  "  I  am  cast  at 


«  f)t  BiUIMkica  Vatican*,  Rone,  14*1.  p.  411. 

*  fV  CtraaeaUr  Mimaito,  Lelpalc,  1710.  p.  10. 

*  for  Inatanee,  W  Blades,  lift  of  Culn,  L  S9.  >- 

'  Amnatm  Kinatt'"-*.  «l  •  "  Pnat  haw  iavtntte  saeeeeseniat  eebtlllori,' 
lore nerantque  roodum  fundtndl  farmaa  otantam  LstlnJ  alphabet!  uterimtn, 
quia  Imi  matrices  noinlnabant,  ex  qulbua  reraura  Kneoa  tin  fanaeoa  eharec- 
Uraa  tandabaat,  ad  omnan  preeauraru  aafflrlentea,  qooa  prfua  manlbua  aenlpe- 
baai,"  •  Ort,i«a  rrwra^lc,  Tha  Hatut.  176S,  Append.,  p.  47. 
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tive  allusion  to  the  casting  of  the  typea. 

Granting  that  all  the  earlier  works  of  typography  pre- 
served to  ua  are  impressions  of  cast-metal  types,  there  are 
still  differences  of  opinion,  especially  among  practical 
printers,  as  to  the  probable  methods  employed  to  cast  them. 
It  is  considered  unlikely  that  the  inventor  of  printing 
passed  all  at  once  to  the  perfect  typography  of  the  punch, 
the  matrix,  and  the  mould.  Bernard  '  considered  that  the 
types  of  the  Speculum  wero  cast  in  sand,  as  that  art  was 
certainly  known  to  tho  silversmiths  and  trinket-makers  of 
the  15th  century ;  and  he  accounts  for  the  varieties  observ- 
able in  tho  shapes  of  various  letters  on  tho  ground  that 
several  models  would  probably  be  made  of  each  letter,  and 
that  the  types,  when  cost  by  this  imperfect  mode,  would 
require  some  touching  up  or  finishing  by  hand.  He  ex- 
hibits a  specimen  of  a  word  cast  for  him  by  this  process 
which  not  only  proves  the  possibility  of  casting  types  in 
this  manner  but  also  shows  the  same  kind  of  irregularities 
as  those  observablo  in  the  types  of  the  S/xculmn. 

Bat  here  again  it  ia  argued  that  in  types  fast  by  this  or  any  other 
primitive  method  thero  would  be  an  absence  of  uniformity  in  what 
founders  torra  "  bciglit  to  paper."  Some  typea  would  aland  higher 
than  others,  and  the  low  one*,  unless  raised,  would  miss  the  ink  and 
not  appear  in  the  impression.  The  comparative  rarity  of  faults  of 
this  kind  in  the  Speculum  leads  ono  to  suppose  that,  if  a  process  of 
sand-easting  had  been  adopted,  the  difficulty  of  uneven  heights  had 
been  surmounted  either  by  locking  np  the  forme  face  downwards, 
or  by  perforating  the  types  cither  at  the  time  of  casting  or  aftcr- 
warda,  and  holding  them  in  their  places  by  means  of  a  thread  or 
wire.  To  this  cause  Ottley  attiibuted  the  numerous  misprints  in 
the  Speculum,  to  correct  which  would  havo  involved  the  unthread- 
ing of  every  line  in  which  an  error  occurred.  Anil,  as  a  still  more 
striking  proof  that  the  liues  were  put  into  the  forme  one  by  one, 
ia  a  piece,  he  shows  a  curious  printer's  blunder  at  the  end  of  oue 
page,  where  the  whole  of  the  last  reference-line  ia  pat  in  upside 
down,  thus:— 

J3*c  fca«4  b tip ot  flipcnsc  tmt  nlrt  tour  tenor. 

*))j|dti  i\  ftfitu® 
A  "  turn  "  of  this  magnitude  could  hardly  havo  occurred  it  the 
letters  had  beeu  set  in  the  forme  ty|>o  by  type. 

Another  suggested  mode  is  tliat  of  casting  in  clay  moulds, 
by  a  method  very  similar  to  that  used  in  the  sand  process, 
and  resulting  in  similar  peculiarities  and  variations  in  the 

Ottley,  who  was  the  chief  exponent  of  this  theory,  suggested 
that  the  typea  were  made  by  pouring  melted  lead  or  other  soft 
metal  into  moulds  of  earth  or  plaster,  after  the  oitlinary  manner 
used  from  time  immemorial  in  catting  statues  of  bronze  and  other 
articles  of  metal.  But  the  mould  thus  formed  could  hardly  avail 
for  a  second  casting,  as  ii  would  be  scarcely  possiblo  to  extract  tho 
type  after  casting  without  breaking  the  clay,  and,  even  if  that  could 
be  done,  the  shrinking  of  the  metal  iu  cooling  would  be  apt  to 
warp  the  mould  beyond  the  possibility  of  further  use.  Ottley  there- 
foro  suggest*  that  the  constant  reuewa)  of  tho  moulds  could  be 
effected  by  using  old  types  cast  out  of  them,  after  befog  touched 
up  by  the  graver,  aa  models,— a  process  which  be  thinks  will 
account  for  the  varieties  observable  in  the  different  letters,  but 
which  would  really  cause  such  a  gradual  deterioration  and  attenua- 
tion in  the  type,  as  the  work  of  casting  progressed,  that  in  the  end 
it  would  leave  the  face  of  the  letter  unrecognizable  as  that  with 
which  it  began.  It  would  therefore  Imj  more  reasonable  to  suppose 
that  one  set  of  models  would  be  used  for  the  preparation  of  all  the 
moulds  necessary  for  the  casting  of  a  sufficient  number  of  ty)>ea  to 
compose  a  page,  and  for  the  periodical  renewal  of  the  moulds  all 


.,'and  for  the  periodical  renewal  of  the 
through  the  work,  and  that  the  variations  in  the  types  would  be 
doe,  not  to  the  gradual  paring  of  the  faces  of  the  models,  but  to 
the  different  skill  and  exactness  with  which  the  successive  moulds 
would  be  taken.  It  is  evident  that  tho  cand  and  clay  methods  of 
casting  types  above  described  must  be  slow.  The  time  occupied 
after  llie  first  engraving  of  the  models  in  forming,  drying,  and  clear- 
ing tho  moulds,  in  casting,  extracting,  touching  up,  and  possibly 
perforating  the  types  required  for  one  page,  would  exceed  the  time 
required  by  a  practised  xylogrspker  for  the  cutting  of  a  pago  of 
text  upon  a  block.  But  he  that  ha*  gone  thr6ngh  tho  trouble  of 
casting  separata  movable  types  has  a  clear  gain  over  the  wood- 
block printer  in  having  a  fount  of  movable  ty|ws.  which,  even  if 
Ilia  metal  in  winch  they  were  cast  were  only  soft  lead  or  pewter, 
might  bo  used  again  and  again  in  the  production  of  any  other  i>age 
of  text,  while  tV  wood-block  can  onlv  produce  the  one  p-igr  which 


l  0r  }<«  <>'  rlmpnmrrle,  I.  40 


it  contain'.  Moreover,  only  one  hand  could  labour  on  the  xylo- 
graphic  block  ;  but  many  hands  could  bo  employed  in  the  mould- 
ing and  casting  of  types,  however  rude  thev  might  he.  Bernard 
states  that  the  artist  who  produced  for  him  the  few  sand-cast  types 
shown  in  his  wotk  assured  him  that  a  workman  could  easily  pro- 
duce a  thousand  anch  letter*  a  dsy.  He  also  statea  that,  though 
each  letter  required  souaring  after  casting,  there  was  no  need  to 
touch  up  the  faces. 

There  remains  ye.  anotner  suggestion  as  to  the  method  Poly- 
in  which  the  types  of  the  rude  school  may  have  been  tvPt 
produced.    This  may  be  described  as  a  system  of  what 
the  founders  of  sixty  years  ago  called  polytype,  which  is  a 
cast  or  facsimile  copy  of  an  engraved  block,  matter  in 
type,  ke. 

Lambfoct,*  who  is  responsible  for  the  suggestion,  based  njwu  a  new 
translation  of  Tritbcmius'a  narrative,  explains  that  this  process 
really  means  an  early  adoption  of  stereotype.  He  thinks  that  the 
first  printers  may  have  discovered  a  way  of  moulding  a  page  of  some 
work — an  Abcctdarium— in  cooling  metal,  so  as  to  get  a  matrix- 
plate  impression  of  the  whole  page.  Upon  this  matrix  they  would 
pour  a  liquid  metal,  and  by  the  aid  of  a  roller  or  cylinder  press  the 
fused  matter  evouly,  so  as  to  make  it  penetrate  into  all  the  hollows 
and  corners  of  the  letters.  This  tablet  of  tin  or  lead,  being  easily 
lifted  and  detached  from  the  matrix,  would  then  appear  as  a  surface 
of  metal  in  which  the  letters  of  the  alphabet  stood  out  reversed  and 
in  relief.  These  letters  could  easily  be  detached  and  rendered  mobile 
by  a  knife  or  other  sharp  instrument,  and  the  operation  could  be 
repeated  a  hundred  times  a  day.  The  metal  faces  so  produced  would 
be  fixed  on  wooden  shanks,  typo  high,  and  the  fount  would  thru 
be  complete.  Lambinct's  hypothesis  was  endorsed  by  Hrmin- 
Didot,  the  renowned  type-founder  and  printer  of  LambtntV*  div. 
But  it  is  impossible  to  suppose  that  tho  Mainz  psalter  of  1157,  which 
these  writers  point  to  aa  n  specimen  of  this  mode  of  execution,  is 
the  impression,  not  of  typo  at  all,  but  of  a  collection  of  "casts" 
mounted  on  wood. 

Whatever  value  there  may  be  in  the  above  theories  -with  Shape  of 
regard  to  the  movable  types  of  the  first  printer,  certain  it  earl,«»< 
is  that  the  shape  and  manufacture  of  the  types  used 
as  early  as  c  1470  do  not  seem  to  have  differed  materially 
from  those  of  the  present  types. 

This  is  evident  (1)  from  the  shape  of  the  old  types  which  were 
discovered  in  1878  in  the  bed  of  tho  river  Saone,  near  Lyous, 
opposite  the  site  of  one  of  the  15th-century  printing  house*  of  that 
city,  and  which  there  is  reason  to  believe  belonged  once  to  one  of 
those  presves,  and  were  uvd  by  tho  early  printer*  of  Lyons ;  (21 
from  a  l>age  in  Joh.  Nider's  Lepra  Moral  is,  printed  by  Conrad 
Homburch  at  Cologne  in  1470,  which  shewn  the  accidental  impres- 
sion of  a  type,  pullad  up  from  its  place  in  the  course  of  printing 
by  the  ink-ball,  and  laid  at  length  upon  the  face  of  the  forme,  thus 
leaving  its  exact  profile  indented  upon  tho  juge  ;  (3)  from  an 
entirely  similar  page  (fol.  4*)  in  Liber  Je  Lnxtdibus  ac  FtUis  Glo/inim 
Virgin!*,  Cologne,  e.  1468.  From  the  small  circle  appearing  in  the 
two  last-mentioucd  types,  it  is  presumed  that  the  letters  were  pierced 
laterally  by  a  circular  hole,  which  did  not  |>enetrato  the  whole 
thickness  of  the  letter,  aud  served,  like  the  ni.k  of  modern  types, 
to  enable  tho  compositor  to  tell  by  touch  which  way  to  set  the  letter 
in  his  stick.  The  fact  that  in  these  two  cases  the  letter  was  pulled 
up  from  the  forme  seems  to  show  that  the  line  could  not  have  becu 
threaded. 

Vine.  Finesehi,  ti'otizie  Storieie  lepra  In  Slampcrin  di  Jlipoli 
(Florence,  1781,  p.  49),  gives  an  extract  from  the  cost-book  of  the 
Ripoli  press,  about  1480,  by  which  it  appears  that  steel,  brass, 
copper,  tin,  lead,  and  iron  wilt)  were  all  used  in  the  manufacture  of 
types  at  that  period.* 

Tho  history  and  nomenclature  of  the  earliest  types  are  HUtor; 
practically  a  continuation  of  tho  history  and  nomenclature  °' lh* 
of  the  characters  figured  in  the  earliest  block-books,  wood- 
engravings,  and  MSS.  For  instance,  Gothic  type  was  first 
seen  about  the  year  1445  ;  but  it  should  not  be  forgotten 
that  the  Gothic  writing,  of  which  that  type  was  an  imita- 
tion, was  already  known  and  used  about  the  second  half 


of  the  12th  century.    Again,  the  pure  Rc 


type,  which 


appeared  about  1464,  is  nothing  but  an  imitation  of  what 
in  palaeography  is  called  the  Caroline  minuscule,  a  hand- 
writing which  was  already  fully  developed  towards  the  end 
of  the  8th  century.  Consequently,  details  as  to  the  history 
and  development  of  the  various  types  properly  belong  to 
the  study  ot  Palaeography  (y.».).  

I  or,  W: 

f»«ii'frif».  pp.  3-W> 
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-The  broad  outlines  of  the  history  of  the  earliest  types 
are  as  follows : — 

Gothic  type,  of  the  angular  or  pointed  kind,  ni  first  used  by  the 
Haarlem  printer  of  the  Speculum,  Donatus,  tc.  (aea  specimen  No.  1, 
taken  from  the  British  Museum  copy  of  the  Speculum  Humana 
Salvalionit,  mixed  Latin  edition),  presumably  e.  1445.  An  entirely 
similar  but  larger  tyi>e  (No.  2,  taken  from  the  British  Museum  copy 
of  Ludovicus  [Pontanus]  de  Roma,  Singularia)vt»» used,  presumably 
by  the  nma  printer,  c  1405-1470.  Gothic  type  appeared  in 
Germany  as  a  church  typo  in  1454,  in  the  31-line  indulgence,  pre- 
sumably printed  by  Johan  Guteuberg  at  Mainz  (No.  3,  from  the 
Gottingcu  copy),  ahd  in  the  SO  line  indulgence  (No.  4,  taken  from 
the  British  Museum  copy),  printed  by  Peter  Schoeffer  at  Mainz. 
Type  No.  3  was  also  used  about  the  same  time  for  the  36-line  Bible 
and.  typo  No.  4  for  the  42-line  Bible.  Two  much  larger  Gothic 
types  appeared  iu  tho  psalter  of  1457,  publUhcd  by  Fust  and 
SchocflVr  (see  Bernard,  Origin*,  pi  viL).  In  Italy  Gothic  type 
appears  in  1488  (No.  5,  taken  from  the  British  Museum  copy  of 
Cicero,  Dt  Oratore  publUhcd  at  Rome  by  Ulr.  Halm,  15th  December 

1468,  in  small  Roman  type,  with  imprint  in  Gothic),  but  in  a  more 
rounded  form  -,  it  is  practically  the  ordinary  Italian  writing  influ- 
enced by  the  Gothic.  In  France  Gothic  began  to  be  used  in  1473  : 
in  England  it  appears  first  in  Caxton 's  typo  about  the  year  1480.' 
It  was  employed  extensively  in  a  great  many  of  tho  earliest  presses 
all  over  Europe,  and  continued  to  be  used  largely  at  all  tunes, 
especially  for  Bibles,  law  books,  royal  proclamations,  *c,  and  even 
to  this  day  it  is  the  national  character  of  Germany.  It  is  now 
u»ually  called  lettrt  dt  forme,  block  letter  or  English  in  English- 
speaking  countries,  Uttr*  Plamand  in  Holland,  and  fractur  in 
Germany. 

Bastard  Italian  or  bastard  Roman  was  introduced  in  1154  at 
Mainz  in  the  31  line  (No.  6)  and  30-line  (No.  7)  indulgence.  It  is 
also  called  letlre  de  tomme,  some  think  from  the  Summa  of  Thomas 
Aauinas,  printed  in  the  type  of  tho  Bible  of  1462  by  Fust  aud 
£cnocffer.  Varieties  of  this  kind  of  type  were,  like  the  Gothic, 
much  used  by  the  earliest  printers,  as,  for  instance,  the  printer  of 
the  1460  Catliolicon,  i.e.,  by  Mentclin  of  Strasburg,  e.  1460,  and 
by  Ulrich  Zell  at  Cologne,  e,  1466,  to.  In  England  it  appeared  in 
the  first  throe  books  printed  (1478,  1479)  at  Oxford  (No.  8,  taken 
from  the  British  Museum  copy  of  Jerome  s  Erpositia  in  Simbolum 
Apostolorum,  wrongly  dated  1468  for  1478). 

Roman  type,  the  Caroline  minuscule  of  paleography,  was  first 
nscd  in  Germany  about  1464,  at  Strasburg,  by  the  printer  whose 
fount  of  type  U  known  by.a  peculiarly  shaped  R,  and  who  on  that 
account  is  usually  called  "  the  R  printer "  (No.  9,  taken  from  the 
British  Museum  copy  of  Dursndus,  Rationale,  of  which  tho  Basel 
library  possesses  a  copy  which  was  bought  in  1464).1  In  Italy  it 
appears  in  1465  at  Subiaco  (see  Bernard,  pL  xiL,  No.  19),  at  Rome 
in  1467  (op.  eit.',  i»L  xii.,  No.  20),  but  in  all  iu  purity  at  Venice  in 

1469,  used  by  Johannes  of  Spires  (op.  eit.,  pL  xiL,  No.  23),  and  at 
Paris  in  1470  (op.  ciL,  pi.  xiii.,  No.  25).  In  England  it  was  not 
used  before  1518,  when  Richard  Pynson  printed  Pace's  Oru*io  in 
Pace  Nuperrima  (see  facsimile  in  Reed's  Type  Foundrie*,  p.  92). 

Burgundian  type,  or  gros  batarde  or  tecrttary,  was  first  used  about 
1470-/2  by  Colard  Mansion  at  Bruges  (No.  10,  taken  from  tho 
British  Museum  copy  of  La  Controvtrti*  de  Kobleite,  e.  1471-72). 
With  a  somewhat  similar  type  (No.  11,  taken  from  the  British 
Museum  copy  of  the  RccuycU)  William  Caxton  is  presumed  to  have 
printed,  likewise  at  Bruges,  a  set  of  five  books,  of  which  the  Jteeuyell 
of  the  History  of  Troye,  a  translation  of  a  work  by  Rmnl  le  Fevre, 
is  the  best  known  and  was  probably  printed  «.  1471.'  To  this  same 
class  belong  the  first  type  (No.  12,  from  the  British  Museum  copy 
of  the  Diet**)  used  in  England  by  William  Caxton  for  the  printing 
of  Diete*  and  Saying*  of  the  Philosopher*  (18th  November  1477), 
and  that  used  by  the  printer  of  St  Albans  (No.  13, 
Cambridge  university  library  copy  of  Aug.  Dactus, 
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was  su  imitation  of  the  manuscript  hsnd  Cnb.r.  *°_f?,~.A 
of  the  English  and  Burgundian '  scribes  '°™e  P«We: 
of  the  16th  century,  and,  after  havvigJO  St5>  fofw.  rttCrtlOR 
figured  for  S  long  time  in  several  of  tho       «       n«i      m  . 
early  London  and  provincial  presses,  was  9U3  U}0Tim«tle  P*tM  Y 
about  1634  entirely  superseded  by  the  No.  1!.— Ana.  Dartus,  EU- 
English  black  letter.'    To  this  class  of  "Tfc 
type  belong  also  the  later  Uttr*  dt  dvilitt  («.  1570),  the  script  (lettr* 
coulee,  Uttr*  de /nance,  Dutch  gexhreven  tchrifl),  set  court,  bat*  tecrt- 
tary, and  running  tecrttary  types. 

On  tbslTpc*  bsfont  1600,  comoJt  also  the  fSejrfmniui  lo  Tloltrop's  lion.  Typ 
det  l>attli-u,  The  H««ti«,  lSW  ;  R.  C  H«wkln«,  fir*  &rii  and  /'rtiu>r»  of  tin 
>-uV'iU»  (>n(«ry.  New  Vork.  18M  ;  WUlism  EU.1(«,  'IU  Li*  of  Caitom,  London, 
1BH1-43  ;  13<.rn*rJ,  OrCjin*  dt  tlmprtm^U,  l'sris,  1848,  voL  L,  pUtes  III  Till  : 
PkcMns  Brsua,  *-«««ia  dt  LihrU  ab  ArtU  W.  Ixttnttont  ad  A*n*e- 

U79  Imprtvu,  Ang.l«irg,  1788  ;  H.  Notl  HuJn,.]!^}..  Hut.  IM  Art  of  rrint- 
!•«,  foL,  London,  18S7.  Tbo  typr'  »«or  1W0  e"  i*«t  I*  M  from  the 
esUlofrort  of  J)-p.j-fuuml«r»,  among  which  tioMof  Mrv.r*  FjiKclici*  ufllwlen 
oocnpjr  m.  lurr  mwt  pl*«.  Of  others  we  msj  air ntlcr— Indict  dii  CanUtri  nttla 
Slamta  KoJiaaml,  4lo,  Rome,  1«SS ;  Fpmtva  tUt  CaraeUrtt  ni  m  rrrmctnt  tko 
davit  I/awtU,  4to,  Paris,  1742;  Eprrvra  da  Car.  dt  la  Fcmdtrit  dt  Clatdt 
Jitad,  Sro,  Nsjites,  1754  ;  Let  Car.  dt  tjMprimtrit  par  Wttornitr  It  J  runt,  Sro, 
Paris,  17S4 :  Prat/tan  Uacm,  Btormtn,  Sc.,  niflonra*  Awatel,  Svo,  Ajnetir' 
dun,  1707;  Sprtttn  dt  Car.  dt  Jaccpum  Franrolt  Motari,  8to,  Brnssds,  1771  ; 
SrMriJUn  .  .  .  Sty  J.  B.  Pmtiltr,  4to,  Prsnhfprt-oB-hlalr,  1774;  £,mra  da 
Car.  dt  la  Fond,  dt  J.  L.  Jaanxlt,  Svo,  Psiis,  177S;  Kprnra  da  Car.  it  la  Fond. 
dtJ.Kdt  lknthtr%  8to,  Rrnnwls,  1777 ;  I'roeve  van  Ulltrrn  wftc  gnj  rim  mrdtn 
door  J.  dt  Grott,  Svo,  The  JUgna,  17S7 ;  Pantrfrapntt,  bv  Kdmund  Frr,  Sro. 
Loudon,  1TO ;  and  Manualt  Typographico,  by  O.  Bodonl,  4to,  Panaa,  1818. 

SvhtequerU  to  1500: 

Though  the  Cologne  Chronicle  of  1499  denies  to  Mains  Printer, 
the  honour  of  the  invention  of  the  art  of  printing,  it  was  ***** 
right  in  asserting  that,  after  it  had  been  brought  there  1600- 
from  Holland,  it  became  much  more  masterly  and  exact, 
and  more  and  more  artistic.  During  the  first  half  century 
of  printing  a  good  many  printers  distinguished  themselves 
by  the  beauty,  excellence,  and  literary  valuo  of  their  pro- 
ductions. We  may  mention  as  such  :— Johan  Fust  and 
Peter  Schoeffer  at  Mainz ;  Johan  Mentelin  and  Heinrich 
Eggestein  at  Strasburg ;  TJlrich  Zell  at  Cologne ;  Swoyn- 
heym  and  Pannarts  at  Subiaco  and  at  Rome;  Nicolas 
Jenson  at  Venice  ;  Anton  Koberger  at  Nuremberg;  Kete- 
laer  and  De  Leempt  at  Utrecht ;  Johan  Veldener  at 
Louvain,  Utrecht,  and  Kuilenburg;  Gerard  Leeuat  Gouda; 
Johan  of  Westphalia  at  Louvain ;  -and  William  Caxton 
(j.f.)  at  Westminster. 

Very  soon  the  demand  for  books  increased,  and  with  it 
came  a  reduction  in  their  prices.  This  caused  a  decline 
in  tho  execution  of  printing,  which  begins  to  be  appreciable 
about  1480  in  some  localities,  and  may  bo  said  to  have 
become  general  towards  the  end  of  tho  15th  century.  At 
all  times,  however,  we  find  some  printers  raise  their  art  to 
a  great  height  by  tho  beauty  of  their  types  and  the  literary 
excellence  of  their  productions.  Among  the  later  printers 
we  may  mention  the  Aldi  of  Venice  (1490  to  1597 ;  sea 
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Mxmmng,  vol.  xv.  p.  512) ;  G.  B.  Bodoniof  Parma  (1768- 
1813 ;  see  vol  iii.  p.  849) ;  Jottu  Amerbachat  Basel  (1492- 
1516)  j  John  Frobcn  at  Basel  (1496-1527  ;  see  Vol.  ii.  p. 
791);  John  Baakerville  at  Birmingham  (1750-1775;  see 
vol.  iii.  p.  421);  the  house  of  Wechel,  first  at  Paris  (e. 
1530-1572),  afterwards  at  Frankfort;  Christopher  Plantin 
at  Antwerp  (1554-1589),  but  continued  long  after  under 
the  firm  Officina  Plantiniana  (see  vol.  xix.  p.  176);  the 
Elzevirs,  first  at  Leyden,  afterwards  at  Amsterdam  (1580- 
1680;  see  vol.  viii.  p.  156);  Antoino  Vorard  at  Paris 
(1485-1513) ;  Josse  Bade  at  Paris  (1495-1535  ;  see  Badfus, 
voL  iil  p.  228) ;  and  the  Estiennes  at  Parts  (1502-1598 ; 
vol.  xxii.  p.  534). 


History  of  Modern  Type*. 

The  Italic  type 1  is  said  to  be  an  Imitation  of  the  handwriting  of 
Petrarch,  and  waa  introduced  by  Aldus  Manutius  of  Venice  for 
the  purpose  of  printing  his  projected  small  editions  of  tho  classics. 
The  cutting  of  it  waa  entrusted  to  Francesco  da  Bologna,  an  artist 
who  is  presumed  to  be  identical  with  the  painter  Francesco  Francia 
or  RaibolinL  The  fount  is  a  "lower  case  '  only,  the  capitals  being 
Roman  in  form.  It  contains  a  large  number  of  tied  letters,  to 
nutate  handwriting,  but  is  quite  froe  from  contractions  and  liga- 
tures. It  waa  first  used  in  the  Virgil  of  1600.  Aldus  produced 
six  different  sues  between-  1501  and  1558.  It  was  counterfeited 
almost  immediately  in  Italy,  at  Lyons,  and  elsewhere.  Originally 
it  was  called,  Venetian  or  Aldine,  but  subsequently  Italic  type, 
except  in  Germany  and  Holland,  whew  it  is  called  "cursive." 
The  Italians  also,  adopted  the  Latin  name  "charactcrcs  curairi  ten 
cancellarii."  In  England  it  was  first  used  by  Wynkyn  de  Worde 
in  Wakefield's  Oratio  in  1524.  The  character  was  at  first  intended 
and  oaed  for  the  entire  text  of  classical  works.  When  it  became 
more  general,  it  was  employed  to  distinguish  portions  of  a  book  not 
properly  belonging  to  the  work,  such  ss  introductions,  prefaces, 
indexes,  notes,  the  text  itself  being  in  Roman.  Later  it  was  used 
in  the  text  for  quotations,  and  finally  served  the  doable  part  of 
emphasizing  certain  words  in  some  works,  and  In  others,  chiefly 
translations  of  the  Bible,  of  marking  words  not  rightly  forming  a 
part  of  the  text 

Greek  type  (minuscules)  first  occurs  in  Cicero,  Dt  Officii*  printed 
at  Mainz  in  1465  by  Fust  and  Schoeffer.  The  fount  need  is  rude 
and  imperfect,  many  of  the  letters  being  ordinary  Latin.  In  the 
earns  year  Sweynheym  and  Pannarts  used  a  good  Greek  letter  for 
some  of  the  quotations  in  their  edition  of  Laetantivs  (see,  for  in- 
stance, leaves  11a,  19a,  86a,  199, 140) ;  but  tho  supply  was  evidently 
sVort  at  first,  aa  some  of  the  larger  quotations  in  the  first  part 
of  the  book  were  left  blank  to  be  filled  in  by  hand  Tho  first 
book  wholly  printed  in  Greek  minuscules"  waa  the  Grammar  of 
Lascaris,  by  Paravurinus,  at  Milan  in  1476,  in  types  stated  to  have 
boon  cut  and  cast  by  Demetrius  of  Crete.  Tho  fount  contains 
breathings,  accents,  and  some  ligatures.  The  headings  to  the 
are  wholly  in  capitals.   The  Anthologia  Ormea  of  Lea- 


caris  was  printed  at  Florence  in  1494  wholly  in  Greek  capitals 
(Ultsrm  majutetUm),  and  it  is  stated  in  the  preface  that  they  were 
designed  after  the  genuine  models  of  antiquity  to  be  found  in  the 


inscriptions  on  medals,  marbles,  4c.  But  as  late  aa  1493  Greek 
type  waa  not  common,  for  in  that  year  the  Venice  printer  Symon 
Bevilaqua  issued  Tibullue,  Catullus,  aud  Propertius  with  blanks 
left  in  the  commentary  for  the  Greek  quotations.  In  England 
Greek  letters  appeared  for  the  first  time  in  1519  in  W.  de  Wordo's 
edition  of  Whitenton's  Qrammalica,  where  a  few  words  are  in- 
troduced cut  in  wood  Cast  types  were  used  at  Cambridge  in 
Galen's  De  Temper ameiUis,  translated  by  Linacre,  and  printed 
by  Siberch  in  1521.  who  styles  himself  the  first  Greek  printer 
in  England ;  but  the  quotations  in  the  Galen  are  very  sparse, 
and.  Siberch  is. not  known  to  have  printed  any  entire  book  in 
Greek.  Tho  first  printer  who  possessed  Greek  types  in  any  quantity 
was  Reginald  Wolfe,  who  held  a  royal  patent  as  printer  in  Greek, 
Latin,  and  Hebrew,  aud  printed  in  1543  two  Homilies  of  Chryso- 
atom,  edited  by  Sir  John  Cheke,  the  first  Greek-  lecturer  at  Cam- 
bridge. In  Edinburgh,  in  1563,  and  as  late  as  1579,  the  space 
for  Greek  words  was  left  blank  in  printing,  to  be  filled  in  by  hand 
In  1632  Cambridge  applied  to  Oxford  for  the  loan  of  a  Greek  fount 
to  print  a  Greek  Testament,  and  the  same  university  made  an 
offer  in  1700  for  the  purchase  of  a  fount  of  the  king  e  Greek  at 
Paris,  but  withdrew  on  the  French  Academy  insisting  as  a  con- 
dition that  every  work  printed  should  bear  tho  imprint  "charac- 
teribua  Grads  e  typographeo  regio  Parisiensi."  It  should  not  be 
forgotten  that  the  targe  number  of  ligatures  in  the  Greek  of  that 
day  made  tho  production  of  a  fount  a  serious  business.  The 
Oxford  Augustin  Greek  comprised  no  fewer  than  364  matrices,  the 

l  Th'«»  panncraphj  on  the  various  typea  are  for  the  moat  part  tasen  from 
I.  U.  Itcooi  fflifery  cftht  Old  Enjliih  Lc'.Ur  Fouudrkt,  London,  1887,  p.  SO  *j. 


great  primer  456,  and  even  one  fount  ahowed  776  different  sorts. 
The  Dutch  founder*  effected  a  gradual  redaction  of  the  Greek 
typographical  ligature*.  Early  in  tho  19th  century  a  new  fashion 
of  Greek,  for  which  Porson  was  sponsor  and  furnished  the  drawings, 
was  introduced,  and  has  remained  the  prevailing  form  to  this  day. 

The  first  Hebrew  typea  are  generally  supioeed  to  have  appeared  Heb.ew. 
in  1475  in  Petrua  Niger's  Tractatus  contra  Ptrfdos  Judesos  (leaf  10), 
printed  by  Conrad  Fvuer  at  Esslingen.  De  Rossi  states  that  a 
Hebrew  work  in  four  folio  volumes  entitled  Arba  Turim  of  Rabbi 
Jacob  ben  Aaher,  was  printed  in  1475  at  Pieve  di  Sacoo  in  Austrian 
Italy,  while  in  the  same  year,  a  few  months  earlier,  Salomon  Jarchi'a 
Comment,  oh  the  Pentateuch  appeared  at  Beggio  in  Italy,  printed 
in  the  Rabbinical  character.  Numerous  other  Hebrew  works 
followed  before  1468,  in  which  year  the  first  entire  Hebrew  Bible 
waa  printed,  with  points,  at  Soncino,  by  a  family  of  German  Jews. 
The  first  English  nook  iu  which  any  quantity  of  Hebrew  type  waa 
used  waa  Dr  Rhys's  CanuWo-Brytannicm  Cytarmeesxe  Ungues  lnslitu-  t 
titmes,  printed  by  Thomas  Orwin  in  1592,  though  already  in  1524 
Greek  characters,  but  cut  in  wood,  were  used  by  W.  de  Worde  in 
Wakefield's  Oratio.  But  tho  Hebrew  fount  made  use  of  in  Walton's 
Polyglott  in  1657  was  probably  the  first  important  fount  cut  and 
cast  in  England  though  there  were  as  vet  no  matrices  there  for 
Rabbinical  Hebrew.  In  the  beginning  of  the  18th  century  Amster- 
dam was  the  centre  of  the  best  Hebrew  printing  in  Europe. 

The  first  book  printed  in  Arabic  types  is  said  to  be  a  Diurnale  Arabic. 
Orsteorvm  Arabum,  printed  at  Fano  in  Italy  in  1614.*  Two  years 
later  P.  P.  Porrus's  Polyglott  Psalter,  comprising  the  Arabic  version, 
was  printed  at  Genoa ;  and  two  years  later  a  Koran  in  Arabic  is  said 
to  have  been  printed  at  Venice.  In  1505  an  Arabic  Vocabulary  at 
Granada  had  the  words  printed  in  Gothio  lottcrs  with  the  Arabio 
points  placed  over  them ;  and  in  other  presses  where  there  were 
no  Arabic  typea  the  language  was  expressed  in  Hebrew  letters  or 
cut  in  wood.  De  Guignes  and  others  mention  a  fount  of  Arabio 
used  by  Gromors  in  Paris  in  1539-40  to  print  Postel's  Grammar. 
In  England  some  Arabia  words  were  introduced  In  Wakefield's  Gratia 
of  1524,  but  apparently  cut  in  wood  In  Minsheu's  Ductor  in 
Lingvat,  1617,  the  Arabic  words  are  printed  in  Italia  character*. 
Laud'*  gift  of  Oriental  MSS.  to  Oxford  in  16S5,  and  the  appoint- 
ment of  an  Arabic  lecturer,  were  the  first  real  incentives  to  the 
cultivation  of  the  language  by  English  scholar*.  Previous  to  this 
it  is  stated  that  the  Raphek'ngius  Arabic  press  at  Leyden  had  boon 
purchased  by  the  English  Orientalist,  William  Bedwell:  but,  if 
it  was  brought  to  England,  it  does  not  appear  to  have  been  im- 
mediately made  use  of.  The  Arabic  wordi  in  Thomas  Oreave'* 
Oratio  de  Lingum  Arabics,  Utilitate,  printed  at  Oxford  in  1639, 
wcro  written  in  by  li&ncL 

Syriac  type,  probably  cut  in  wood,  first  appeared  in  Postel's  Byriac 
Linguarum  XII.  Alphabeta,  printed  in  Paris  in  1588 :  but  the 
characters  are  so  rude  in  form  and  execution  aa  to  be  scarcely  legible. 
In  1665,  however,  Pcetel  assisted  in  cutting  the  punches  for  tho 
Syriac  Pesbito  New  Testament,  printed  at  Vienna  in  4to,  the  first 
portion  of  the  Scriptures,  and  apparently  the  first  book,  printed  in 
that  language.  In  1569-72  Plantin  at  Antwerp  included  the  Syriao 
Now  Testament  in  his  Polyglott,  and  reissued  it  in  a  separate  form  in 
1674.  In  England  Syriac  was  usually  expressed  in  the  earlier  works 
in  Hebrew  characters.  But  in  1652,  when  the.prospectus  and  pre- 
liminary specimen  of  Walton's  Polyglott  were  issued,  we  find  Syriac 
t  in  use. 

if  the  Armenian  character  the  press  of  the  Vatican  possessed  a  Armeo- 
good  fount  in  1691,  when  Angelo  Roccha  showed  a  specimen  in  ian. 
his  Bibliotheca  Apokolica  Vaticana.  A  psalter  is  said  to  have  been 
printed  at  Rome  in  1566,  and  Rowo  Mores  mentions  doubtfully  a 
liturgy  printed  at  Cracow  in  1549.  Armenian  printing  was  practised 
in  Paris  in  1633  ;  but  the  Armenian  bishops,  on  applying  to  France 
for  assistance  in  printing  an  Armenian  Bible  in  1662,  were  refused, 
and  went  to  Rome,  where,  as  early  aa  1636,  the  press  of  the  Propa- 
ganda had  published  a  specimen' of  its  Armenian  matrices.  The 
patriarch,  after  fifteen  months'  residence  in  Rome,  removed  to 
Amsterdam,  where  he  established  an  Armenian  pre**,  and  printed 
the  Bible  in  1666,  which  was  followed  in  1668  by  a  separate  edition 
of  the  New  Testament  In  1669  tho  press  was  set  up  st  Marseilles, 
where  it  continued  for  a  time,  aud  was  ultimately  removed  to  Con- 
stantinople. In  England  the  first  Armenian  type  was  thst  presented 
by  Dr  Fell  to  Oxford  in  1667.  The  alphabet  given  in  the  pro- 
legomena of  Walton's  Polyglott  was  cut  in  wood 

Of  Ethiopia  tho  earliest  type  appeared  in  Potken's  Psalter  and  Ethiopl*. 
Song  of  Solomon,  printed  at  Rome  in  1 51 8.  The  work  was  reprinted 
at  Cologne  in  1518  in  Potken's  Polyglott  Psalter.  In  1648  the  New 
Testament  waa  printed  at  Rome  by  some  Abyssinian  priests.  The 
press  of  the  Propaganda  issued  a  specimen  of  its  fount  in  1631,  and 
again  in  Kircher's  Prodromue  Coptu*  in  1636.  Eipenina  at  Leyden 
had  an  Ethiopic  fount,  which  in  1626  was  acquired  by  the  Elzevirs. 
Usher  attempted  to  procure  the  fount  for  England :  but,  his  attempt 
failing,  punches  Were  cut  and  matrices  prepared  by  the  London 
founder*  for  the  London  Polyglott,  which  showed  the  Psalms, 
Canticles,  and  New  Testament  in  tho  Ethiopic  ' 
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Coptic.  Of  Coptic  the  press  of  the  Propaganda  possessed  a  fount,  and  a 
specimen  iu  issued  in  1636,  in  which  year  el»o  Kircher's  Prodroinm 
Of  tut  appeared  from  the  same  press.  Iri  England  David  Wilkins 's 
edition  of  the  Hew  Testament  was  printed  in  1716  from  Coptio 
types  cast  with  matrices  which  Dr  Fell  had  presented  to  Oxford  in 
1667.  *  The  alphabet*  shown  in  the  introduction  and  prolegomena 
to  the  London  Polyglott  of  1655  and  1657  were  cut  in  wood. 
Samari-  v  Of  Samaritan  the  press  of  the  Propaganda  had  a  fount  in  1636, 
Ua.*  and  the  Paris  Polyglot*,  completed  in  1645,  contained  the  entire 
Pentateuch  in  type  the  punches  and  matrices  of  which  had  been 
specially  prepared  ruder  Le  Jay's  direction.  The  fount  used  for 
the  London  Polyglott  in  1657  is  admitted  to  hare  been  an  English 
production,  and  was  probably  cut  under  the  supervision  of  Usher. 
Slavonic.  With  Slavonic  type  a  psalter  was  printed  ai  Cracow  as  early  as 
1491,  and  reprinted  in  Montenegro  in  1495.  The  only  Slavonic 
foont  in  England  was  that  given  by  Dr  Fell  to  Oxford,  and  this, 
Mores  states,  was  replaced  in  1695  by  a  fount  of  the  more  modern 
Russian  character,  purchased  probably  at  Amsterdam.  The  Oratio 
Dominica  of  1700  gives  a  specimen  of  this  fount,  but  renders  the 
Russian.  Hieronymian  version  in  copper •  plate.  Modern  Slavonic,  better 
known  as  Russian,  is  said  to  have  appeared  first  in  portions  of  the 
Old  Testament  printed  at  Prague  in  1517-19.  Ten  years  later  there 
was  Russian  type  in  Venice.  A  Russian  press  was  established  at 
Stockholm  in  1625,  and  in  1696  there  were  matrices  in  Amsterdam, 
from  which  came  the  types  used  in  Ludolph's  Grammatica  Russiea, 
printed  at  Oxford  in  that  year,  and  whence  also,  it  is  said,  the  type* 
were  procured  which  furnished  the  first  St  Petersburg  press,  estab- 
lished in  1711  by  Peter  the  Great  Mores  notes  that  in  1778  there 
was  no  Russian  type  in  England,  but  that  Cottrell  waa  at  that  time 
engaged  in  preparing  a  fount.  It  does  not  appear  that  this  project 
was  carried  out,  ana  the  earliest  Russian  in  England  was  cut  by 
Dr  Fry  from  alphabets  m  ths  Votahularia,  collected  and  published 
for  the  empress  of  Russia  in  1786-89.  This  fount  appeared  in  tho 
I'antographia  in  1799. 
Etruscan.  A  fonnt  of  the  Etruscan  character  cut  by  William  Caslon  about 
1733  for  Swinton  of  Oxford  was  apparently  the  first  produced. 
Fournier  in  1768  showed  an  alphabet  engraved  in  metal  or  wood. 
In  1771  the  Propaganda  published  a  specimen  of  their  fount,  and 
Bodoni  of  Parma  in  1806  exhibited  a  third  in  his  Oraiio  Dominiea. 

Runic  types  were  first  used  at  Stockholm  in  a  Runic  and  Swedish 
Alphabetarxum,  printed  in  1611.    The  fount,  which  waa  cast  at 
the  expense  of  the  king,  was  afterwards  acquired  by  the  univer- 
sity.   About  the  same  time  Runic  type  was  used  at  Upsala  and 
*  Amsterdam  " 
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end  of  that  century,  and  it  was  from  Holland  that  Francis  Junius 
is  supposed  to  have  procured  tho  matrices  which  in  1677  he  pre- 
sented to  Oxford.    This  fount  appears  in  the  Oratio  Dominiea  of 


1700,  and  in  Hickes's  Thesaurus,  1703-5,  and  it  remained  the  only 
one  in  England. 

Gothic  Matrices  of  Gothic  type  were  presented  to  Oxford  by  Francis 
Junius  in  1677,  and  a  fount  of  them  was  used  for  the  Oratio  Dominica 
of  1700  and  in  Hickes's  Thesaurus.  A  different  fount  waa  used  for 
Cbsmberlayne's  Oratio  Dominiea,  printed  at  Amsterdam  in  1715. 
Caslon  cut  a  fount  which  appeared  in  his  first  specimen  in  1734. 
This  and  the  Oxford  fount  were  the  only  two  in  England  in  1820. 
Seandi-  Fount*  of  Icelandic,  Swedish,  and  Danish  were  included  in 
nsviao.  Jnnius's  gift  to  Oxford  in  1677,  and  were,  perhaps,  specially  pre- 
pared in  Holland.  The  first-named  is  shown  in  the  Oraiio  Dominica 
of  1700  and  in  Hickes's  Thesaurus.  Printing  had  been  practised 
in  Iceland  since  1531,  when  a  Breviary  was  printed  at  Hoolum,  in 
types  rudely  cut,  it  is  alleged,  in  wood.  In  1674,  however,  metal 
types  wore  provided,  and  several  works  produced.  After  a  period 
of  decline,  printing  was  revived  in  1773,  and  in  1810  8ir  George 
M'Kenzie  reported  that  the  Hoolum  press  possessed  eight  founts  of 
type,  of  which  two  were  Roman,  and  the  remainder  of  the  common 
Icelandic  character,  which,  like  the  Danish  and  Swedish,  bears  a 
close  resemblance  to  the  German. 
Anglo-  For  the  Anglo-Saxon  language  the  first  type  was  cut  by  John 
Saxon.  Day  in  1 567,  under  the  direc  hon  of  Archbishop  Parker,  and  appeared 
in  Alfric's  Paschal  Homily  in  that  year  and  in  the  jElfrtdi  Res 
Oatst  of  Asset  Menevensis  in  1574.  Anglo-Saxon  type  was  used 
by  Browne  in  1617,  in  Minsheu'a  Duetor  in  Unguas  ;  and  Haviland, 
who  printed  the  second  edition  of  that  work  in  1626,  had  in  1623 
made  use  of  the  character  in  Lisle'a  edition  of  zEIfric 's  Homily. 
Irish.  The  first  fount  of  Irish  character  was  that  presented  by  Queen 
Elizabeth  to  O'Kearney  in  1571,  and  uaed  to  print  the  Catechism 
which  appeared  in  that  year  in  Dublin,  from  the  press  of  Franckton. 
But  the  fount  is  only  partially  Irish,  many  of  the  letters  being 
ordinary  Roman  or  Italic.  It  was  used  in  several  works  during  the 
early  years  of  the*  17th  century,  and  sa  late  a*  1652  in  Godfrey 
Daniel's  Christian  Doetrine,  printed  in  Dublin.  The  Irish  semin- 
fvrics  abroad  were  better  supplied  with  Irish  type.  A  new  type 
was  cut  by  Moxon,  and  appeared  in  1681  in  Boyle's  New  Testament, 
printed  by  Robert  Everingham. 
Music.  .  The  earliest  specimen  of  music  type  occurs  in  Higden's  Poh 
printed  by  De  Worde  at  Westminster  in  1495. 
es  appear  to  have  been  formed 
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the  staff-lines  of  metal  rules  imperfectly  joined.  In  Caxton's  odi- 
tion  of  the  same  work  in  1162  the  space  had  liecn  left  to  bo  filled 
up  by  hand.  The  plain  chant  in  the  Mainz  psalter  of  1490,  printed 
in  two  colours,  was  proi&bly  cut  in  wood.  Hans  Froschauer  of 
Aupburg  printod  music  from  wooden  blocks  in  1473,  and  the  notes 
in  Burtiua  s  Opusculum  Jfusieet,  printed  at  Bologna  in  1487,  appear 
to  have  been  produced  in  the  same  manner ;  while  at  Lyons  the 
missal  printed  by  Matthias  Hns  in  1485  had  the  staff  only  priutcd, 
the  notes  being  intended  to  be  filled  in  by  hand.  About  1500  a 
musical  press  was  established  at  Venice  by  Ottavio  Petrucci,  at 
which  were  produced  a  series  of  mass-books  with  lozenge-shaped 
notes,  each  being  cast  complete  with  a  stnff-line.  In  1613  he  re- 
moved to  Fossombrone,  and  obtained  a  patent  from  Leo  X.  for  his 
invention  of  types  for  the  sole  printing  of  ligorativo  song  (eantiis 
figuralus).  Before  1550  several  European  presses  followed  Fetrucci'a 
example,  and  music  type  was  used,  among  other  places,  at  Augs- 
burg in  1506  and  1511,  Parma  in  1526,  Lyons  in  1532,  and  Nurem- 
berg in  1549.  In  1525  Pierre  Hautin  cut  punches  of  lozenge-shaped 
music  at  Paris.  Round  notes  were,  used  at  Avignon  in  1532.  Ia 
England,  after  its  first  use,  music-printing  did  not  become  general 
til\  1550,  when  Grafton  printed  Marbecko's  Book  of  Common  Prayer, 
"noted"  in  movable  type,  the  four  staff- lines  being  printed  ia 
red  snd  the  notes  iu  black.  There  are  only  four  different  sort*  of 
notes  used, — three  aquae*  and  one  lozenge.  About  1660  the  de- 
tached notes  hitherto  employed  began  Jo  give  place  to  the  "new 
tyed  note,"  by  which  the  heads  of  sets  of  quavers  could  be  joined. 
But  at  ths  close  of  the  17th  century  music-printing  from  tvpo  be- 
came less  common,  on  account  of  the  introduction  of  stamping  and 
engraving  platos  for  the  purpose. 

Printing  for  the  blind  (compare  vol.  iii.  p.  826)  was  first  intro-  Priottog 
duced  iu  1784  by  Valentin  Hatiy,  the  founder  of  the  asylum  for  for  the 
blind  children  in  Paris.  Ho  niado  use  of  a  largo  script  character,  blind, 
from  which  impressions  were  taken  on  a  prepared  paper,  the  im- 
pressions being  so  deeply  sunk  as  to  leave  their  marks  in  strong 
relief  and  legible  to  the  touch.  Hauy's  pupils  not  only  read  in  this 
way,  but  executed  their  own  typography,  and  in  1786  printed  an 
account  of  their  institution  and  labours  as  a  specimen  of  their  press. 
The  first  school  for  the  blind  in  England  was  opened  in  Liverpool 
in  1791,  but  printing  in  raised  characters  was  not  successfully  ac- 
complished till  1827,  when  Gall  of  the  Edinburgh  asylum  pnuted 
the  Gospel  of  St  John  from  angular  types.  Alston,  the  treasurer  of 
the  Glasgow  asylum,  introduced  the  ordinary  Roman  capital*  in 
relief,  and  thi*  system  was  subsequently  improved  upon  by  the 
addition  of  the  lower-case  letters  by  Dr  Fry,  the  type  founder, 
whose  specimen  gained  the  prize  of  the  Edinburgh  Society  of  Art* 
in  1637.  Several  nral  systems  have  competed  in  England  for 
adoption,  of  which  the  most  important  are  those  of  Lucas,  Frere, 
Moon,  Braille,  Carton,  and  Alston  ;  the  last-named,  as  perfected 
by  Dr  Fry,  seems  likely  to  become  the  recognized  method  of  print- 
ing for  the  blind  in  all  Eurojwan  countries. 

As  regards  initials  in  the  earliest  printed  books,  see  above,  p.  686.  Iviliaia. 
The  trouble  and  cost  involved  in  the  use  of  the  initial  director  early 
suggested  the  use  of  wood-cut  initial*,  snd  Erhard  Ratdolt  of  Venice, 
about  1475,  is  generally  supposed  to  have  been  the  first  printer  to 
introduce  the  liter*  fiortntts,  called  also  Uttrts  lourruurts,  or  typi 
tornalissimi,  which  eventually  superseded  the  hand-painted  initials. 
Caxton  introdnced  one  or  two  kinds  in  1484.  Among  the  earliest 
to  be  used  are  the  so-called  Lombardic  initials  or  capital*.  The 
more  elaborato  initial*,  such  as  those  Vsed  in  the  Mainz  indulgences 
and  psalter,  by  Aldus  at  Venice,  by  Johann  Schoeffer  at 'Mainz  in 
1518,  by  Tory  and  the  Estiennea  at  Paris,  by  Froben  at  Basel,  and 
by  the  other  great  printers  of  their  day,  were  known  a*  Isttrts  grists. 
Besides  these,  the  ordinary  "two-line  letter*"  or  large  plain  capitals 
cams  into  use ;  and  these  were  generally  cast,  whilst  the  ornamental 
letters  wore  for  the  most  part  engraved!  on  wood  or  metal. 

Type  ornament*  and  Hewers  began,  like  the  initials,  with  tho  Cm*- 
illuminators,  and  were  afterwards  cut  on  wood  or  metal.    The  first  ments" 
printed  ornament  or  vignette  is  supposed  to  be  the  scutum,  or  arms 
of  Fust  and  Schoeffer  in  their  edition  of  the  Bible  of  1462.  There 
is  no  vignette  in  the  Subiaco  Lactanlius  of  1465  (as  stated  by  Mr 
Reed,  Letter  Foundries,  p.  62).    In  Holtrop's  ilvnum.  Typooj.  da 
Pain  Has  may  be  seen  borders  used  by  som«i  of  the  earliest  printers 
of  Holland  (1475-1490)  which  would  hot  look  bad  even  in  the  pre «nt 
time.    Caxton  in  1490  used  ornameutal  pieces  to  form  the  border 
for  his  Fi/leen  O's.    At  the  same  time  the  Paris  printers  engraved 
still  more  elaborate  border  pieces.    At  Venice  entire  frames  were 
engraved  in  one  piece,  while  Aldus  as  early  as  1495  used  tart*ful 
head-picces  cut  in  artistic  harmony  with  his  Uttrts  grists.  Early 
in  the  16th  century  we  observe  detache ' 
which  hare  evidently  been  cast  from  a  matrix. 

IMrralurt.  —  Bmldai  ths  works  of  Rerjraii,  TVrrsH .  Bis*  ts,  Hawkins,  He***!*, 
Holtrop,  Noel  Humphreys,  Koehler,  Jultt  Philippe,  T.  B^Reed, 


Weiml,"  Ae.,  already  "mentioned,  cnnvult,  also 
frafJty  Of  Printing,  London, 
berg,  ITtS.  Ae. ;  Lud.  Hsln, 
OK  Kbronm  5ft  XV  Imp 
M.  F.  A.  O.  Campb.ll,  Ann.  d,  la  Typ«f. 
1874;  Rob.  Sinker,  A  Cat  </ I*.  XV7. 
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Trinity  OoOm,  Cambridge  Cambridge,  1ST* ;  W.  Th.  Lowndes,  BiUinyra^Krr't 
ifmuil,  *d.  by  Hunr.  G.  Bobn,  LanJot^  1648,  Ac  ;  J.  C.  Brunei,  Manud  du 
Utaun,  ParU,l««0(tonr  earlier  edition*);  Th.  P.  Dibdln,  BiNioOimi  Sprnmrioaa, 
Lond-no,  1814,  4c,  and  hi*  other  work*;  Ranen,  KaicJog  der  /flnuMn  la  drr 
i*<;-BiiiJu>«Act  n  Koln ;  Schoepfllo,  Kind  trier  Typof.,  1760;  Meernian,  Orifiae* 
1V«Vm  Th"  Hague,  1TC-J  ;  Dupont.  Ri*t.  diflmpr..  Parks,  1869  ;  FLrmUi-Didot, 
H'm.  it  la  Tying.,  Paria,  18SS ;  E.  Duverger,  Hit.  it  I'tnmntio*  it  llmpr., 
Paria,  1840  ;  P.  Lambinet,  Origin*  dt  Tlmyr.,  Paria,  1810 ;  Ch.  Ruelena,  La 
Ugtndt  it  St  Small,  BruaaaU,  1678,  8vo ;  J.  P.  A.  Madden,  Ltttnt  <Tun  Biblio- 
crzpU,  Paria,  IS06-T8;  Wetter,  JCrU.  Gcara.  drr  frlCadan;  drr  BucAdmcier. 
K .tit,  Halm,  183<l ;  A.  do  Vriea,  t.clairti*mmt  nir  VHUlain  da  tint,  it  Tlnpr., 
Tb«  Hague,  1*43 ;  Jo*.  Aiua,  Typoyr.  AniUraUi**  (augmented  byW.  Herbert), 
London,  1785-90 ;  T.  C  Hauiard,  fypefrapXta.  London,  ISIS ;  Thomaa,  if  (at. 
a/  frtatfnf  <•  .aWrba,  Albany,  1674  ;  Th.  L.  Derlnne,  Th*  Int.  of  Print., 
Lnodoer,  1*77;  W.  flkean,  RirJe  Tyjagraphy,  Colombo.  1872;  8am.  Palmer,  A 
Crvrul  fflat.  if  Print.,  London,  17S2;  w.  Young  Ottley,  Inquiry  conoraiitf 
tat  Inn.  of  Print.,  London,  ISM ;  Henry  Bredehaw,  A  ClamiAtd  Sadat  */ tht 
UthCtntvry  Boo**  in  14*  CoUecfioa  of  tit  laltM.J.  it  Mrywr,  London,  1870; 
Id.,  Hi*,  of  tht  Founlt  of  Tm  and  Wcatcvt  DrHai  caret  by  Ptlntm  in  Holland 
in  Out  FifltntK  Ctnlvry,  London,  1871 ;  Id.,  Th*  Prinltr  of  th*  Hittoria  S. 
Atbani,  Cambridge,  1868 ;  A.  Von  dor  Llnde,  Haarlem  Ltatnd,  London,  1870  ; 
Id..  OuUnbtrg,  Stuttgart,  1881;  Id.,  C**ch  dej  Xrjlnd.  drr  Biuhir\ulctrkv**t, 
Berlin,  1886;  Schaeb,  OttcX.  der  Xrflni.  dtr  B ueMmeaerfc. ,  Malm,  1830;  K. 
Fali.  iiKteln,  GeeeA.  drr  Buchtlnekirk. ,  Letpalc,  1858;  Lorck,  Bandb.  der  Cock, 
dtr  BveAdnicktrk.,  Lei  pale,  18S2  ;  K.  Panlmann,  lllnttr.  Gttch,  drr  Budidr%ck~ 
trt.  Vkrnna,  1K8S  ;  It.  DenU.  H'itn*  BuchJrurUrgtith.  bU  1S60,  Vienna.  1782; 
C  R.  Hlldi-baro,  A  Cm  fury  c/  Printing—  Tit  Juua  of  tht  Prtu  in  Prntuyteaaia, 
lUlrl'Si,  Pbll»detphla,_lS87  ;  and  J.  Garcia  IcaibeJceta,  Bibllog.  Mtxieana  ill 
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ISU-l.ii,  Philadelphia,  1387 ;  and  J.  Garcia  IcaibaJceta,  BU 
8iglt  Xri.,  Mexico,  1887.  Thai  title*  of  other  work*  on  the  li 
and  proc**.  of  printing,  be  may  be  learned  Lx>m  th*  lists 
Mibjrcta  In  th*  work*  already  quoted. 


Past  EL— Pbactical. 

j.  Printing  has  been  defined  to  bo  the. Act,  Art,  or  practice  of  im- 
pressing letters,  characters,  or  figures  on  paper,  cloth,  or  other 
material,  the  definition  being  based  on  the  etymology*  (Old  Fr. 
rmpreirutrt,  from  Lat.  imprinter*).  Technically  toe  tame  definition 
might  be  applied  to  such  arts  as  those  of  calico  and  oilcloth  print- 
ing, and  even  of  moulding,  embossing,  coining,  and  stamping ; 
hat  in  point  of  fact  these  are  never  nuderstood  when  the  word 
"printing"  is  employed.  There  is  a  bo  printing  without  pressure, 
such  as  photographic  printing-  The  use  of  a  pigment  or  ink  mast 
bo  regarded  as  an  indispensable  element.  .  The  application  of  rho 
term  is  therefore  confined  to  tho  use  of  pressure  and  a  pigment  for 
literary  and  pictorial  purposes.  As  thus  defined,  printing  includes 
three  ontirely  different  processes — not  inaptly  callod  the  polvgraphic 
arts  —  rix.,  chalcography  or  copperplate  printing  (compare  Esobav- 

r,  ino,  roL  riii.  p.  439  sq,\  Lithoorapht  (?.r.)  or  chemical  stone- 
printing,  and  typography  or  letterpress  printing.    The  last-nAmed 

r,   is  that  to  whicn  the  present  article  is  confined. 

The  dirTon-noe  between  the  three  methods  lies  essentially  in  the 
nature  or  conformation  of  tho  surface  that  .is  hiked,  and  which 
afterwards  gives  a  reproduction  or  image  in  reverse  on  the  material 
to  be  impressed..  In  copperplate  printing  tho  whole  of  a  fiat  sur- 
face is  inked,  and  a  portion  of  the  ink  sinks  into  an  incision  or 
trench,  in  which  it  still  remains  after  the  surface  is  cleansed. 
■Vfheu  pressure  is  brought  to  bear,  this  ink  is  transferred  to  the 
paper,  giving  an  impression  of  a  line.  In  lithographic  printing 
the  flat  surface  is  protected  except  at  certain  places,  where  it  is 
slightly  coated  with  the  ink,  which  practically  leaves  the  stone 

?iiit4  level,  but  also  marks  a  line  when  pressure  is  brought  to  bear, 
n  typography  tho  printing  surface  is  in  relief.  It  alone  receives 
ink,  trie  remainder  being  protect*!  by  its  lower  loveL  Any  kind 
of  printing  done  from  a  relief  surface  belongs  to  letterpress  print- 
ing, suou  as  a  woodcut,  a  casting  in  metal,  india-rubber,  celluloid, 
xylonite,  tc  (or  ■•stereotype"),  or  a  deposition  by  electricity  (or 
''electrotype").  The  typographic  method  requires  a  surface  that 
is  mora  difficult  to  form  than  ohhor  of  the  other  two.  In  litho- 
graphy the  surface  may  be  obtained  by  merely  writing  or  drawing 
os  the  stone  (  in  copperplate  printing  the  line  may  be  immediately 
incised  in  to -or  scratched  on  ttte  plato  ;  but  for  letterpress  printing 
the  surface  between  the  lines  in  relief  has  to  be  cut  away.  Hence 
the  tediousnese  of  Wood-engraving,  in  which  all  the  surface  of  the 
block  has  to  be  removed  except  those  parts  that  are  to  be  printtd 
from  *nd  which  form  the  black  lines  in  the  impression  ;  and  the 
corrfoHnation  of  a  type  surface  is  similar. 

raphy,  however,  has  many  compensating  advantages.  Im- 
sions  are.  taken  with  much  greater  facility.  The  inking  appli- 
glides  over  the  relief  lines  to  be  printed  from,  whereas  it  would 
cling;  to  the  entire  surface  of  the  stone  or  the  metal ;  hence  much 
greater  pressure  would  be  required  in  these  cases.  The  unprintable 
part  of  the  stone  in  lithography  has  to  bo  damped,  so"  as  to  repel 
tho  ink  ;  the  same  portion  has  to  be  inked  and  then  cleaned  off  in 
copperplate  printing  ;  but  in  letterpress  printing  the  ink  only  that 
has  to  do  transferred  to  tho  paper  needs  to  be  applied  to  the  type. 
When  the  design  has  been  drawn  on  .the  stone  or  scratched  into 
the  copfjer,-  the  result  does  not  admit  of  any  further  application 
beyontf  that  at  first  contemplated.'  But  in  letterpress  printing  the 
•surface  may  be  of  a  composite  character.  It  may  be  formed  of 
■ingle  pieces  'representing  the  sevorsl  letters,  and  these,  when  once 
IbrmcxC  may  be  employed  in  endless  combinations.  Only  by  such 
means  are  cheap  newspapers  and  book's  possible.  Before  the  in- 
rontiou  of  typography  (as  in  the  East  to  the  present  day),  the  dif- 


ferent  pages  of  a  book  were  printed  from  wooden  blocks,  cut  after 
the  manner  of  a  wood-engraving.  Blocks  of  this  kind  are  of  no 
use  for  printing  after  their  first  purpose  has  been  fulfilled.  They 
must  necessarily  be  made  very  slowly  and  with  much  labour.  In 
forming  a  page  of  a  book,  on  tho  other  hand,  by  the  typographic 
method  there  need  (excluding  necessary  wear  ana  tear)  only  bo  the 
coat  of  "composing"  tho  types  and  of  "distributing"  them  into 
their  proper  receptacles,  from  which  they  may  be  re-taken  many 
timee  to  form  other  compositions. 

Typtt :  their  Material  Characteristics. 
Exclusive  of  such  printing  surfaces  as  wood-blocks  and  casta,  the  Boo£ 
letters,  marks,  and  signs  witn  which  letterpress  printing  is  executed  work 
are  called  types,  a  proportioned  quantity  of  each  of  the  letters  of  fount 
tho  alphabet  in  any  one  body  or  face  forming  a  fount.    A  book- 
work  fount  contains  single  letters,  diphthongs,  ligatures  (such  as 
ff,  fl),  accented  letters,  figures,  fractions,  points,  reference  marks, 

dashes  or  metal  rules  (as  —  •),  leaders  (as  ),  bructs  (,    1  >), 

and  signs  (as  k,  £).  It  also  includes  quadrats, — pieces  of  metal  of 
varions  widths,  which  do  not  print,  but  are  used  to  compensate  for 
the  shortness  of  occasional  lines,  as  at  tho  close  of  a  paragraph — 
and  spaces,  which  separate  words  and  letters.  There  are  thus  aoout 
226  separate  characters  in  every  ordinary  English  book-work  fount 
The  t«.bIo-used  by  type-founders  to  regulate  the  number  of  each  Bill  of 
of  the  several  sorts  in  a  fount  is  called  a  bill  of  type.  The  sorts  are  type, 
supplied  by  English  type-founders  in  certain  definite  proportions, 
depending  upon  the  number  of  lowor-csse  m'a.  A  bill  of  3000  m's 
usually  contains  the  following  :— 


Figures,  Ac. 

Capital*. 

Small  Cap*. 

fit 
HA 

3  000 

4,500 

A  ... 

TOO 

A 

450 

9,000 

800 

B 

450 

B 

270 

b 

...  2,000 

600 

C 

500 

C 

350 

c 

...  4,000 

8,000 

D 

650 

D 

350 

d 

...  5,000 

• 

1,000 

E 

760 

B 

450 

e 

..  14,000 

t  ... 

300 

F  ... 

450 

r 

300 

f 

...  3,000 

!  ... 

200 

O  ... 

450 

0 

270 

...  2,000 

800 

IT 

4a>U 

I 

800 

s 

...  6,000 

(  "." 
1  - 

400 

f  ::: 

900 

I  ... 

450 

i 

...  9,000 

200 

j  ... 

300 

t 

200 

600 

• 

250 

K  ... 

300 

K 

200 

i 

800 

100 

L  ... 

650 

L  ... 

300 

i 

...  6,000 

x  ... 

100 

II  .. 

650 

M  ... 

800 

n 

...  8,000 

§ 

100 

N 

550 

K  ... 

350 

0 

...  8,000 
...  2,400 

100 

O  .. 

650 

0 

850 

P 

■      * . . 

70 

P  ... 

500 

P  ... 

270 

q 

...  600 

Q  ... 

200 

Q  ... 

120 

r 

...  7,000 

1  ... 

700 

R  ... 

600 

B  ... 

880 

s 

...  8,000 

2  ... 

600 

S  ... 

600 

8 

850 

t 

...  10,000 

3  ... 

600 

T  ... 

800 

T  ... 

420 

u 

...  4,600 

4  ... 

500 

U  ... 

350 

U 

240 

V. 

...  l.tOO 

6  ... 

600 

V  ... 

850 

V  ... 

200 

w 

...  2,600 

6  ... 

500 

w  ... 

550 

w  ... 

270 

I 

...  600 

7  ... 

600 

X  ... 

200 

X 

120 

7 

...  2,600 

8  ... 

600 

Y  ... 

350 

Y 

200 

z 

300 

0  ... 

600 

Z  ... 

150 

Z 

120 

k 

300 

0  ... 

700 

X.  ... 

100 

60 

ff 

400 

£  ... 

200 

<E  ... 

100 

60 

fi 

...  600 

fl 

300 

i  ... 

200 

150 

erACEs. 

ffl 

200 

k  ... 

200 

i 

150 

Thick  20,000 

ffi 

800' 

ft        •  •  • 

100 

I  - 

150 

Middle 

8,000 

r 

200 

e  ... 

100 

Thin 

8,000 

CB 

100 

60 

Hair 

3,000 

600 

All  other  100 

|  ::: 

60 

Em  qds. 

3,000 

160 

accents 

j  ... 

50 

En  qds. 

6;  000 

ion 

each 
i>  /»  it 

I  ... 
|  ... 

60 
60 

  m  ia 

DA 

n.  r.n 

25 

Vl 

100 

each 

1 

60 

as 

i  nn 

rrr 

i  -. 

50 

one-U 

Largo  quads,  o 

ne-tenth  of  fount 

.  Italic, 

nth  of  Roman. 

Such  a  fount 


old  weigh  about  750  !b  if  of  pica  size,  480  tb  if 
long  primer,  400  lb  if  bourgeoii,.330  lb  brevier,  280  lb  minion,  220  lb 
nonpareil  The  numbers  of  tho  respective  letters  are  based  on  the 
requirements  of  the  English  language  ;'  other  languages  of  course 
require  different  proportions.  In  Latin  and  French,  for  instance, 
q  and  u  wonld  be  deficient,  h  in  excess, -and  w  needless.  Tho 
number  of  tho  respective  letters  may  be,  and  sometimes  is,  appor- 
tioned by  weight  ;  for  example,  in  one  of  tho  "  schemes  "  of  founta 

— TTbere  In  a  tradition  in  one  of  the  oldeit  English  foundries  that  thl*  seal* 
originated  in  a  labnrloue  calculation  of  the  comparative  number  of  different 
leltera  u»*d  in  eettingvp*  Irnirthy  debatu  In  the  House  of  Common*.  It  being 
•uppoaed  then  that  th<.  purc«t  F.nglUh  wu  apoken  there.  The  ecale  te,  howcrer, 
frequently  found  defective  In  practice.  It  la  a  curious  fact,  for  ln«t*nee.  that 
th*  meU«  of  Gharle*  Dlcken»ii  wnrka  wilt  empty  tire  vcwel  boxea  long  before 
«ho»*  of  the  consonant*,  end  that  Lord  MacauUy  «  atateller  ityle  will  run  -rtta 
ijke  peniatency  od  conwnants. 
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TYPOGRAPHY 


flBACTICAU 


used  by  typo-founders  a  fount  of  IV&Itt  Roman  with,  as  ita  comple- 
ment, in  tb  Italic,  includes  8  oz.  of  E,  M,  C  ;  9  or.  of  T  ;  8  lb  of  e  ; 
6  lb  each  of  a,  h,  n,  o,  t ;  and  ao  on,  down  to  3  oz.  of  z.  To  estimate 
the  quantity  of  typo  required  for  a  page,  the  number  of  square 
inches  it  contains  is  measured  and  divided  by  1,  the  quotient  being 
the  approximate  weight  of  the  matter  in  pounds.  In  small  founts, 
however,  SO  per  cent  is  added,  and  in  targe  onea  SO  to  40  per  cent, 
to  allow  for  the  lotters  generally  left  in  the  cases,  not  being  required 
in  the  job,  and  foi  sorts,  Ac.  These  figures,  although  useful,  are 
only  approximative,  the  proportion  of  the  several  ingredients  of 
type-metal  used  by  different  founder*  for  the  various  aires  of  typo 
greatly  varying  the  calculation. 
Parts  of  Each  of  the  parts  of  a  typo  has  a  technical  name.  In  the  an- 
a  type.  '  nexed  diagram  (fig.  1)  of  the  capital  letter  M  the  darkest  spacoa,  a, 
a,  a,  is  called  the /net ;  and  only  that  part  of  the  type  touches  the 
paper  in  printing.  The  face  is  divided  into  the  $tem,  marked  1,  which 
comprises  the  whole  outline  of  the  type  M  ;  the  serifs,  or  the  hori- 
zontal lines  marked  2,  which  complete  the  outline  t 
of  the  letter ;  the  beard,  consisting  of  the  bevel  or 
sloping  part  marked  4, 4,  and  the  shoulder  or  flat  por- 
tiou  below  b.  The  shank  is  the  entire  body  of  the 
letter,  d,  the  front  part  (that  shown)  being  known 
as  the  belly  and  tho  corresponding  part  behind  as 
the  back.  The  spaces  st  h  and  h  are  the  counter*, 
which  regulate  tho  distances  apart  of  the  stems  in 
a  line  of  type.  Tho  hollow  groove  extending  across 
the  shank  at  c  *  is  the  nick,  which  enables  the  work- 
man to  recognize  tho  direction  of  the  type  and  to 
distinguish  different  founts  of  the  same  body.  Tho 
abaencoof  this  simple  expedient  would  retard  tho 
operation  of  compooing  tvpes  by  fully  ons-balf.  Tho 
•arlicst 
nick, 
tho  face 

kern.  The  groove  g  divides  the  bottom  of  the  typo  into  two  parts 
called  the  /eel.  An  impression  from  that  part  of  a  typo  ou  which 
it  stands  would  be  as  3-  Types  mu&t  be  perfectly  rectangular, 
the  minutest  deviation  rendering  them  useless.  Any  roughness  at 
the  sides  is  called  burr,  and  any  injury  to  their  faces  a  batler. 
Smoothness,  sharpness  of  angle,  and  perfection  of  finish  are  also 
prime  requirements.  A  line  of  types,  when  viewed  along  the  back, 
presents  the  appearance  cf  a  solid  bar  of  metal. 


t  type-founders  did  not  know  the  uso  of  tho       ,  Zki 
In  some  letters,  such  aa  j  and  f,  a  part  of  r 
:e  overhangs  the  shank  ;  this  is  called  tho 


Types  which  have  the  face  cast  in  the  middle  of  the  shank,  as  a, 
,  e,  m,  fcc,  and 
to  that  below, 


*, 

iif  letter,  c,  e,  m,  fcc,  and  thus  leave  an  open  space  above  them  corresponding 

the  beard,  are  known  as  s/Wf  letters. 
to  tho  top  of  tho  shank,  as  b,  d,  f,  fcc, 
are  called  attending  letter/.  Those  that  have  a  stem  extending 
over  the  shoulder,  aa  g,  p,  fcc,  are  called  descending  letters.  Those 
that  are  both  asccuding  and  descending,  and  extend  over  the  whole 
of  the  shank,  as  Q  and  j,  are  long  leltert.  Small  letters  and  figures 
cast  upon  the  upper  part  of  the  shank,  as  1*,  are  called  superior) ; 
thoeo  very  low  down  on  the-  shank  aro  inferiors,  as  H..  Types  that 
aro  very  heavy  and  tnasaivo  in  appearance  are  called  fat-faeed ; 
those  that  are  fine  and  delicate,  lean-faced.  A  typo  whose  face  is 
not  in  proportion  to  the  depth  of  the  shank  (e.g.,  a  small  pica  cost 
on  a  pica  body)  is  a  bastard  type. 
Type*  are  of  various  sizes,  ranging  from  those  rued  in  printing 


Speci- 


pocket  Bibles  to  those  for  large  placards.   The  variation  is  coo- 
principal  lined  to  the  superficial  dimensions  of  their  ends,  or  bodies,  aa  they 
bodies,    are  called.     Each  body  has  a  distinctive  name.    The  following 
are  specimens  of  the  principal  bodies  of  ordinary  types, 
the  relation  of  the  various  bodies  one  to 


Printing  h 


CsBon-17,  lines  to  the  foot 


Printing  has  b 


tho  foot 


Printing  has  been 

i>  L  .'.c  EH-lj.h-33  liats  to  the  foot 

Printing  has  been  denned  to 

Double  Ploa-411  line,  to  Ui.  toot 


Printing  has  been  denned  to  be 

Great  primer— MJ  Un*i  to  (he  foot. 

Printing  has  been  defined  to  be  the  ac 


Printing  haa  been  defined  to  be  the  acfcr&rt,  or 

Pica— T1J  linen  to  the  foot 

Printing  has  been  defined  to  be  the  act,  art,  or  prao 

BmaU  pica — 63  linos  to  tbo  foot 

Printing  has  been  defined  to  bo  the  act,  art,  or  practice  of 


Printing  baa  been  defined  to  be  the  act,  art,  or  practice  of  i 

Bourgoct* — 103}  lines  to  the  foot 

Printing  has  been  defined  to  he  the  arct,  art,  or  practice  of  imprca* 
Brevier—  111  lines  to  the  foot 

Printing  haa  been  defined  to  bo  the  act,  art,  or  practice  of 
MltUoa-lM  lbio*  to  tho  foot. 

to  bo  the  act,  art,  or  practice 
EuitrsM— 133  Unco  to  the  foot 

do&ned  to  be  tho  act  art,  or  practice  of 
Nonpareil- 14 J  lines  to  the  foot 

to  bo  the  .ct.  ert,  or  praetlee  of  Impi 
Ruby— 1M  ilnet  to  the  foot 

metlai  hM  ton  deflaea  to  b.  Urn  Mt,  art,  m  practice  of  lmpfeMlag  UtUr\  cbencWn.  or  <4 

Pcarl-ITB  lloco  to  the  foot 

DUnun-i-i'OT  Haw  to  tbe  foot 


Printing  has  been 
Prlntlm  h«  been 


let  Icitora, 


line,  to  tho  foot 


It  is  a  confusing  and  inconvenient  anomaly  that  the  typos  m 
by  different  English  founders  vary  in  size,  although  they  bear  tie  type*, 
same  name.  The  above  figure*  rofer  to  the  types  of  Messrs  Miller 
and  Richard,  the  royal  type-founders  for  Scotland:  but  other 
eminent  maker*  supply,  for  instance,  long  primer  which  is  89), 
90,  or  92  lines  to  the  foot  This  has  bocn  remedied  in  America 
by  an  agreement  on  the  part  of  tho  founders  to  adopt  one  standard 
pica,  to  divide  that  pica  into  a  certain  number  of  equal  parts,  and 
to  cast  all  their  type*  aa  multiples  of  one  of  these  parts.  They 
divide  the  pica  into  twelve  points,  and  the  point  is  tbo  unit  upon 
which  the  system  is  based  There  is  also  another  practical  advan- 
tage in  this  multiple  system  :  each  typo  bean  a  simple  proportion 
to  the  others,  and  therefore  can  be  used  in  exact  combination.  Thus 
pearl  is  5,  nonpareil  0,  minion  7,  brevier  8,  bourgeois  9,  long  primer 
10,  small  pica  11,  and  pica  12  points.  In  Germany,  France,  and 
other  countries  of  the  Continent  a  uniform  system  of  points  haa 
been  adopted,  baaed  on  a  scale  of  133  "  Ciceros"  (corpus  12)  to  80 
centimetres.  The  typos  which  moat  nearly  correspond  to  those 
"  are : — 

Btse  In  Point    Bl»  tn 

Ems  to  CenU- 

Foot 

Botk!,  9   00-08 

Gammed  10  81 -07 

Octroi!   «76*  toll 


•187» 
-1632 


Peris   mil 

N<mr«r»lllo  »  15-5 -'12 

Colonel  T  114-83 

PeUt8  101  M 

The  number  of  lines  given  to  the  foot  in  tho  above  specimens  of 
bodies  is  the  theoretic  and  practically  the  only  approximative 
standard.  The  height  of  types  varies  slightly  with  different 
founders,  the  mean  being  f|  in.  Tho  old  Scotch  height  is  about 
rli  in.  higher.  Typos  lower  than  the  ordinary  dimension  aro  aid 
to  be  low  to  paper,  and  if  surrounded  by  higher  types  will  not  girs 
a  perfect  impression.  Spaces  and  quadrats  were  formerly  only  three- 
fourths  of  sn  inch  in  height ;  but,  since  electrotvping  has  becoms 
so  common,  they  are  almost  invariably  cut  high,  Le.,  up  to  the 
shoulder  of  tho  type.  Six  lines  of  pica  and  twelve  lines  of  nonpareil 
esch  cover  an  incn  in  depth.  It  is,  however,  not  possible  to  Know 
the  size  of  a  typo  ic  a  printed  page  by  placing  a  rule  measure  upon 
it,  ai  many  books  are  not  set  solid  :  the  lines  are  not  close  together, 
but  leaded  out  with  piec<!s  of  lead,  to  make  them  cover  a  larger 
space.  A  communication  of  great  importance  contributed  to  a 
newspaper  may  be  set  up  in  the  same  type  as  the  leading  article ; 
but  if  not  leaded  it  will  appear  to  ths  non-  technical  reader  to  je 
in  a  smaller  character. 

The  width  of  pages  or  columns,  in  the  technical  language  of  the 
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that  is  of  it  pica  m,— the  square  or  the  depth  of  pica.  Aa  tha  lattar 
is  one-sixth  of  an  inch,  the  era  la  the  same  width,  and  a  page  of 
tiii-nty-four  em*  wide  is  equal  to  one  4  iuchca  wide.  The  columns 
ef  this  Encyclopedia  are  19  eras  wide. 
Varieties  According  to  the  purpose  for  which  they  are  used,  types  are 
•f  zsoc.  divide!  into  two  classes— book  type,  including  Roman  and  Italic, 
and  j<-b  type,  including  a  multitude  of  fanciful  forms  of  letters, 
duett/  founded  on  the  shajio  of  the  Roman  and  Italic  letters,  and 
intended  to  be  more  prominent,  delicate,  elegant,  fee..  It  is  iin- 
ikxwuMo  to  enumerate  all  the  varieties  of  the  latter  class,  aa  addi- 
tions are  Uing  constantly  made  and  once  popular  styles  alwaya 
going  out  of  fashion.  The  leading  varieties  are  the  antique*,  which 
are  Roman  letter*  with  strokes  of  nearly  uniform  thickness,  as  M; 
sanserifs  or  grotesques,  which  have  no  serif*,  as  M  ;  black*,  as  fH ; 
and  scripts,  which  represent  the  modern  cursive  or  Italian  hand- 
writing, a*  Jl.  Black  letter  is  now  only  *  jobbing  type  in  English- 
speaking  countries,  although,  as  stated  in  the  historical  section  of 
this  article,  it  was  the  first  character  used  in  printing.  It  is  still 
used  in  Germany,  with  certain  modifications,  as  the  principal  text- 
letter  for  bookB  and  newspapers.  A  comparison  of  the  numerous 
reproductions  that  have  been  Issued  of  Caxton's  works  with  any 
modem  line  of  black  letter  will  *how  how  greatly  tho  form  and 
stylo  bare  been  altered  within  a  period  of  four  centunea.  The  present 
style  of  Roman  type  date*  oaly  from  about  the  first  quarter  of  the 
18th  century.    Previously  the  approved  shape  was  as  follows  :— 

Printing  has  been  defined  to  be  the  act,  art,  or 

The  use  of  this  type  waa  revived  by  Whittingham  of  the  Chiswick 
Press  about  1843,  and  it  has  since  become  a  favourite  form,  under 
the  name  of  old  style,  _*  Some  of  the  punches  cut  by  the  first  notable 
English  typo-founder,  William  Caalon  (1692-1766),  have  been  pre- 
served and  type*  are  being  constantly  coat  from  them.  Nearly  all 
founders  now  produce  modernized  old  style.  For  the  recent  revival 
of  old  style  priuting,  ace  p.  710  below. 

Large  letters,  such  as  are  employed  for  Urge  bills  and  posters, 
are  made  of  wood,  chiefly  rock  maple,  sycamore,  pine,  ana  lime. 
These  are  cut  up,  planed  to  the  required  size,  and  then  engraved, 
generally  by  special  machinery,  this  beiug  a  business  quite  dis- 
tinct from  that  of  letter-fouudiug.  The  larger  letters  aro  designated 
as  two  line,  three  line,  four  line,  kc.,— meaning  twice,  thrice,  or  four 
time*  the  depth  of  face  of  pica  or  great  primer,  Ac 

Type  metal  Is  an  alloy,  of  which  lead  is  the  principal  ingredient ; 
but,  owing  to  its  softness,  antiuiouy  and  tin  are  added  (see  vol  ii. 


p.  129  and  vol.  xiv.  p.  878).  A  patent  typo  metal  (Kesley'a)  waa 
invented  in  1865  in  which  tho  mixture  consulted  of  lead,  regulus  of 
antimony,  tin,  nickel,  copper,  aud  bismuth.  Nearly  all  type  is 
now  made  with  some  of  theao  metals  superadded.  Ductility,  hard- 
ness, and  toughness  are  the  prime  requisites  of*  type  metal. 
Tho  earliest  printers  made  their  own  types,  and  the  books  priuted 
of  type*,  from  thorn  can  now  be  distinguished  with  almost  a*  much  certainty 
as  handwriting  can  be  identified.  The  modern  printer  has  recourse 
to  the  typo-founder.  The  first  Btep  in  the  making  of  type  is  cutting 
the  letter  on  the  end  of  a  piece  of  fine  steel*  forming  the  punch  (seo 
fig.  2),  which  is  after 
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wards  hardened.  This 
is  an  operation  requir- 
ing great  care  and 
nicety  (there  being 
comparatively  few 
adept*  at  it),  in  order 
that  the  vatioua  sorts 
in  a  fount  may  be  ex- 
actly uniform  in  width, 
height,  and  general 
proportions   to  each 

other.  A  separate  Fm .  ^.p^^  fio.  S.-Drhe. 
punch  is  required  for 
each  character  in  every  fount  of  type,  and  the  making  of  them 
is  tho  most  expensive  branch  of  typo-founding.  During  tho  pro- 
cess, of  its  manufacture  tho  punch  is  frequently  tosted  or  measured 
by  delicate  gauge*  to  insure  its  accuracy.  When  finished  it 
is  held  over  a  light,  the  flame  of  which  blackens  the  letter,  and 
thus  enables  an  impression,  called  s  rmakt  proof,  to  be  stamped 
on  paper.  When  the  letter  is  perfect,  it  is  driven  into  a  piece  of 
poinded  copper,  tailed  the  drin  or  itrikt  (fig.  3).  This  passe* 
to  tho  jnstilier,  who  makes  the  width  and  depth  of  the  faces 
uniform  throughout  the  fount  They  must  then  he  made  to  line 
exactly  with  each  other.  When  completed,  tho  strike  becomes  tho 
matrix  (fig.  4),  wherein  the  faco  of  the  typo  is  made.  This  method 
of  making  a  matrix  has  until  now  been  in  almost  universal  use  in 
Great  Britain.     It  is,  however,  a  very  slow  and  costly  process. 

are  made  otherwise, 
i  original,  it  is  often 
on  the  piece  of  metal 
other  hand,  an  existing 
niado  by  electro-deposition. 
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In  America  the  great  majority  of  matrices  a 
If  tho  design  of  the  fount  to  bo  produced  is  i 
cut  by  hand  or  by  an  engraving-machine 
which  is  to  form  tho  matrix.  If,  on  the  o 
fount  has  to  be  copied,  the  matrix  is  mado 


A  perfectly  good  type  is  selected,  and  inserted  in  a  mould  specially 
made,  called  a  futiblt  mould  i  fig.  5).  Sufficient  metal  of  a 
fusible  nature  than  tire 
type  ia  cast  round  it,  and 
forma  a  shape  similar  to 
that  of  the  ordinary  mat- 
rix. This  fusible  cast  is 
then  placed  in  a  box  pro- 
tected by  gloss  and  gutta- 
percha, in  order  that  the 
copper  deposit  may  l>e 
kept  square  and  to  the 
proper  dimensions.  This 
arrangement  also  limits 
the  deposition  to  the  face. 
The  box  is  immersed  in 
the  copper'  electrotyping 
solution,  in  which  it  may 
be  left  until  the  deposit 
of  metal  baa  increased  to 
a  thickness  at  which  it 
be  backed  up  with 
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mar  be  backed  up  with  copper,  or  it  ia  left  until  it  reaches  th* 
full  thickness,  which  is  *bout  A  of  an  inch.    It  U  then  fitted 
in  line,  set,  position,  and  height    The  minutest  imperfection  or 
blemish  is  reproduced  by  the  deposition,  and  the  type  cast  from 
such  s  matrix  is  a  perfect  counterpart  of  the  original.    A  school  of 
type-engravers  ha*  recently  sprung  up  in  the  United  States,  cutting 
exclusively  on  metal  and  producing  ornamentation  and  finish  which 
the  punch-cutters  cannot  rival.    It  is  expected  that  in  the  course  '.'f 
time  the  electrotype  matrix  will  nearly  supersede  that  made  in  the 
old-fashioned  way  with  the  punch.    In  tie  ordinary  method  tho 
mould  in  which  the  body  of  tno  type  is  formed  is  made  of  hardened 
steel  in  two  part* ;  one  part  is  fastened  to  the  machine  and  is  station- 
ary, while  the  other  is  movablo  so  that  it  may  be  adjusted  for  t:ie 
proper  width  or  the  letters,  as  one  ia  wider  than  another.   The  com- 
bined matrix  and  mould  are  then  adjusted  to  the  type-casting 
machine,  which  manufactures  type*  si  the  rate  of  from  25  to  about 
120  per  minute,  according  to  the  body.    The  metal  ia  kept  fluid  by 
a  utile  fnrnace  underneath  and  ia  injected  into  the  mould  by  a 
pomp,  the  spout  of  which  in  in  front  of  the  metal  pot    The  mould 
i*  movable,  and  at  every  revolution  of  the  wheel  it  comes  up  to  the 
spout,  receives  a  charge  of  metal,  and  flies  back  with  a  fully  formed 
type  in  its  bosom ;  when  the  upper  half  of  the  mould  is  lifted,  a  typ* 
is  ejected    The  spring  in  front  holds  the  copper  matrix  in  clns* 
proximity  t  >  the  mould.    The  letter  a,  for  instance,  stamped  in  the 
matrix  is  directly  opposite  the  aperture  in  the  mould  which  meets 
the  spout  of  the  pump.-   When  a  due  proportion  of  a's  are  cast, 
another  matrix  with  b  stamped  on  it  take*  it*  place,  and  so  on 
throughout  the  whole  fount    The  types,  however,  are  not  finished 
when  they  leave  the  machine.    There  will  be  found  attached  to 
each  *  wedge-shaped  jet  (fig.  6),  somewhat  similar  to  that 
on  a  bullet  cist  iu  a  hand-mould.    These  are  picked  off  by 
boy*  at  the  rite  of  from  2000  to  6OO0  per  hour.    A  burr 
which  still  adhere*  to  the  shoulder  of  the  tvpe  is  taken  off 
by  the  rubbers,  who  rub  the  rides  on  circular  stones  or  on 
files.    Tho  types  afterwards  go  to  the  setters,  who  arrange 
them  in  long  lines  ready  for  the  dresser,  and  he  slit*  them 
into  a  long  stick,  turns  them  on  their  face,  and,  after  duly 
fastening  them,  cuts  with  a  plane  a  groove  in  tie  bottom, 
which  forms  the  feet    (Those  processes  are  now  frequently 
performed  by  a  machine,  which  produces  type*  that  do  not 
require  rubbing  or  dressing.)    The  types  are  then  dressed 
and  the  picker  takes  them  in  hand,  in  order  to  pick  out  Fio.  8. 
each  defective  lotter  with  the  aid  of  a  magnifying  glass.  r* 
They  are  finally  made  up  into  parcels  of  a  convenient  size, 
called  typt-fouttderi  pages,  weighing  about  8  lb  each. 

Subjoined  is  a  description  of  a  machine  for  performing  auinma-  Auto 
tically  the  various  operations  of  casting  and  finishing  type  which  mstk  < 
waa  invented  about  twenty  years  ago  by  Messrs  J.  R.  Johnson  snJ  typecast- 
J.  8.  Atkinson.    In  this  apparatus  the  metal  is  fused,  injected  into  ing  and 
tho  mould,  the  cast  letter  turned  out,  rubbed  or  planed,  first  on  finishing 
one  side  and  then  on  the  other,  the  feet  cut  out  and  smoothed,  the  michioe. 
dressed  sides  planed  alternately,  and  the  finished  letter  set  up  on  * 
stick  ready  for  use  by  the  printer.    The  casting  machine  and  the 
dressing  machine  are  in  reality  distinct,  though  mounted  on  a  com 
mon  frame.    Tho  whole  is  driven  by  a  steam-engine  or  other  prime 
mover.    Tho  casting  mnchine  consists  of  a  furnace  covered  by  s 
shallow  pot  holding  the  fused  metal.    In  this  is  a  pump,  and  the 
mould  is  placed  opposite  its  nozzle.    The  mould  being  adjusted 
and  the  matrix  in  its  place,  the  molten  metal  is  injected  atid  then 
solidifies,  forming  a  perfect  type,  but  with  jet  attache*.  This 
letter  ia  then  thrust  out,  and  the  mould  close*  again  for  another 
jet  of  molten  metal.    All  this  is  effected  by  one  revolution  of  the 
axle  of  the  machine.    The  letters  pass  through  a  channel  one  by 
one  into  the  dressing  machine.    On  arriving  there  they  have  each, 
of  their  aides  planed  in  succession  by  being  held  against  cutters. 
When  on*  side  is  mad*  true  with  respect  to  the  tct  of  the  letter  on 
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its  face,  it  la  pasted  over  a  second  cutter,  which  plane*  the  second 
tide  absolutely  parallel  to  the  first  Afar  this  the  type  is  carried 
in  a  lin*  at  right  angles  to  ita  former  coureo  past  a  series  of  similar 
cutter*,  which  plane  out  tho  foot,  further  smooth  its  surface,  and 
plana  each  of  the  two  dressed  ride*  in  succession  ;  this  completes 
the  dressing  or  finishing  of  th*  types,  which,  continuing  on  their 
course,  pans  upon  a  composing  stick  and  are  ready  for  the  printer. 
Th*  line  of  types  presents  the  appearance  of  a  solid  bar  of  metal, 
so  true,  flat,  and  square  are  the  aurfacee  of  th*  several  separate 
Utters.  This  machine  haa  been  conaiderably  improved  by  Mr  P.  M. 
Shanks.  The  new  machine  i*  of  simpler  construction  and  its  parts 
are  more  compact.  It  doea  nq,t  produce  better  type,  nor  work 
quicker, — the  speed  in  all  type  machine*  being  regulated  by  the 
tun*  required  to  cool  "the  volume  of  metal,  which,  when  on  the 
machine,  is  assisted  by  having  water  percolating  through  the  heated 
part*  or  th*  mould.  Ths  working  of  the  new  machine  is  more 
readily  grasped  by  the  manipulator,  and  there  is  considerable  re- 
duction in  its  cost 

Ti/jx- Setting  or  Composing. 

We  may  now  doseribe  the.  manipulation  of  the  type*  in  the  print- 
ing office,  and  for  the  sake  of  conci&encea  reference  must  be  made 
only  to  the  operations  connected  with  ordinary  book-work.  These 
difler  in  d«tafia  from  the  methods  in  use  in  tho  other  two  depait- 


:nta  of  the  printing  business,—  news-work  and  job-work, 
flio  types,  received  from  the  foundry  in  tho  packages  called 
pages,  are  placed  in  shallow  trayB  called  cases.  The?u  contain 
compartment*  or  Uuccs,  each  of  which  is  appropriated  to  some  par- 
ticular tori  or  character.  Tho  cases  when  in  use  stand  on  frames 
or  sloping  desks.  The  raso  at  the  top  is  tho  upper  (cut,  and  that 
below  the  lou.fr  ca-f. 
former  contains  nin< 
eight  equal  sized  "boxes, 
appropriated  prior 
p&lty  to  the  capita' 
and  small  capital 
letters ;  the  latter  / 
fifty  -  three  U 
I  of  ran-  l£r. 
ous  sizes, 


appropn 
atcd  /Ct^ 
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to  tho  lower-case  sorts.  The  difference  in  the  size  of  the  boxes 
corresponds  to  the  difference  of  quantity  of  letters  in  a  fount,  as 
already  stated, — the  lower-case  e  for  instance  hiring  the  Largest  box. 
localisation  of  the  letters,  kc,  is  a  subject  on  which  opinions 
>r,  th*  object  being  to  bring  the  letters  moat  frequently  required 
'est  to  th*'  hand  of  th*  compositor  as  he  stands  -at  work.  As 
a  man  picks  out  from  ths  botes  seldom  leas  than  1600  letters  per 
hour  and  distributes  or  replaces  on  the  average  about  (000  per  hour, 
it  is  necessary  that  the  moat  economical  allocation  of  the  boxes 
should  be  adopted.  The  system  of  allocating  the  variona  types  is 
called  the  lay  of  the  case ;  fig.  7  illustrates  the  plan  used  in  the 
principal  English  book  offices  ;  but  there  are  many  deviations. 

The  types  when  taken  from  tbe  cases  are  arranged  in  lines  or 
"composed"  in  an  instrument  called  a  competing  stick,  made  of 
iron,  brass,  or  gun  metal  Tbe  elide  in  the  middle  is  movable  so 
as  to  accommodate  varying  lengths  of  lines.  In  the  composing 
room  the  frames  are  arranged  in  rows,  supporting  the  cases.  The 
compositor  fixes  the  "copy,"  or  document  which  he  is  to  repeat 
in  type,  in  a  con vententT place  before  his  eye,  and  on  some  part  of 
the  case  that  is  seldom  uaod.  In  his  left  hand  he  holds  the  com- 
posing stick,  and  with  the  thumb  and  first  finger  of  the  right  hand 
lifts  the  tatters  from  the  boxes,  'and  arranges  them  in  the  com- 
posing stick,  every- letter,  point,  or  sign  being  picked  out  Beparatclv. 
In  this  operation  he  is  much  assisted  by  the  use  of  a  sttitng-rult, 
a  thin  brass  or  steel  plate  which,  being  removed  aa  successive  lines 

r  words  and 

k& 

space  between  the  several  words.  This  is  called  justifying  the  line 
and  is  effected  by  means  of  the  space*  already  mentioned.  If  the 
work  h  not  "  solid  " — that  is,  if  the  lines  are  not  close  together — 
the  strips  of  metal  called  leads  are  used.  They  vary  in  thickness, 
but  always  form  aliquot  parts  of  pica  body.  A  good  compositor 
must  posses*  intelligence  and  a  reasonable  amount  of  general  snow- 
ledge  :  he  must  be  able  to  read  his  copy  with  reaaineaS,  and  to 
understand  its  meaning,  In  order  to  punctuate  it  properly.  Be 
should  be  able  to  spell  correctly,  as  some  copy  is  almost  undecipher- 
able in  regard  to  separate  letters,  while  other  copy  is  incorrectly 
spelt.  When  tho  composing  stick  is  filled,  the  type  is  lifted  on  to 
a  galley,  a  shallow  tray  of  wood  or  metal,  two  or  three  sides  of 
which  are  flanged,  for  the  purpose  of  supporting  the  type,  when  the 


an  completed,  keeps  the  tvpe  in  place.  When  so  many 
parts  of  words  as  will  nearly  fill  the  line  have  been  co 
is  made  tbe  exact  length  required  by  inserting  or  dimii 


galley  is  slightly  inclined.  Stickful  sfter  stickful  of  type  is  placed 
on  the  galley  until  it  is  full.  The  matter  is  then  fastened  up,  a 
proof  taken  at  the  proof  press,  and  the  work  of  the  reader  or  cor- 
rector of  the  press— described  below— begins.  Tbe  proof,  marked 
with  the  necessary  corrections,  is  given  back  to  the  compositor,  in 
order  that  he  may  make  the  required  alterations  in  tits  typo. 

The  type,  being  duly  corrected,  is  made  up  iuto  pages  of  the  Impost 
required  length  (unless  tbe  author  has  desired  to  see  proof  in  fug. 
slip).  It  is  theh  imposed,  that  is.  the  page*  are  arranged  in  such 
a  manner  that,  when  printed  and  the  sheet  folded,  tbey  will  fall 
in  due  numerical  sequence.  The  impression  from  any  arrangement 
of  pages  will  be  ths  reverse  of  that  in  which  they  are  laid  down. 
If  an  ordinary  four- page  newspaper  supplement  be  opened  and 
spread  out  with  the  first  page  uppermost,  it  will  be  found  that  on 
this  side  the  order  of  pages  is  4,  1 ;  when  turned  the  pages  are  2, 
8.  Th*  type  pages  must  be  ranged  in  the  reverse  way,  as  1, 4  ;  3,  £ 
Thus  the  fourth  psge  is  placed  alongside  the  first,  because  both 
must  be  printed  together  on  the  outside  ;  ths  third  page  is  to  th* 
left,  and  the  second  to  the  right,  because  in  books  the  oda  page— the 
twrso — is  elwsys  to  the  right  For  s-qnarto  a  sheet  of  paper  i» 
folded  twice,  that  is  once  across  its  breadth  and  then  once  in  a 
perpendicular  direction  down  the  middle.  It  contains  four  leaves, 
and  if  these  are  printed  on  both  sides  eight  pages.  Ths  two  sides 
of  a  sheet  an  called  the  outer  and  inner  formes  respectively.  A 
sheet  of  ootavo  is  folded  three  times,  making  8  leaves  or  18  page*. 
The  size  of  a  book  depends,  not  only  upon  tbe  number  of  times  the 
sheet  hss  been  folded,  and  describe.}  accordingly  aa  4to,  8vo,  12mo, 
fcc,  but  upon  the  size  of  tho  sheets.  The  dimensions  of  ths  papers 
commonly  used  in  book-printing  an  : — imperial,  23  x  80  inches  ; 
super  royal,  801x27s;  royal,  20x28;  medium,  19x24;.  demy, 
17}  x  22}  ;  double  crown,  20  x  80  ;  double  foolscap,  17  x  27  ;  post, 
1  S  j  x  19}.  Hence  to  ssy  that  a  book  is  a  quarto  merely  gives  .no 
precise  indication  of  its  dimensions,  as  a  tpiarta  of  one  size  of  paper 
may  be  smaller  than  an  octavo  of  another  ;  it  is  also  necessary  to 
know  the  sire  of  the  iheeta  of -which  it  is  composed. 

When  a  printed  book  U  opened,  it  will  be  found  that  at  the  foot  Signa- "~ 
of  certain  page*  there  is  usually  a  letter  and  at  the  foot  of  another  tore*, 
a  letter  and  a  figure,  «B,  B  2 ;  further  on  another  letter  and  another 
letter  and  figure.  On  going  through  the  book  it  will  be  seen  that 
th*  letter*  an  in  regular  alphabetical  order,  and  occur  at  regular 
intervals  of  eight,  twelve,  rixtcen,  kc,  pages.  These  designate  the 
several  sheets  of  which  the  book  is  composed  and  are  called  nana, 
turn,  so  that  a  sheet  may  be  designated  B,  and  the  page*  of  which 
it  consists  an  thereby  sufficiently  indicated.  (Occasionally,  as  in 
th*  present  work,  numbsra  an  used  instead  of  letters.)  These 
signatures  assist  tbe  binder  in  folding,  as  they  occupy  a  certain 
specified  place  in  each  sheet ;  hence  to  ascertain  if  too  sheet  has 
been  folded  properly  it  is  only  necessary  to  examine  the  position  of 
ths  signature.  The  binder  also  Is  thus  assisted  in  giohtring  or 
collating  together  the  sheets  of  a  volums  in  proper  order.  Signa- 
ture A  is  omitted,  because  it  would  be  on  tho  title  or  first  page,  aird 
would  be  both  unnecessary  and  unsightly.  By  old  custom  J,  7, 
and  W  are  discarded,  1  and  J,  U  and  V  being  originally  used  indis- 
criminately by  printers,  while  W  was  written  UU  or  YY.  When 
the  alphabet  is  exhausted,  a  new  one  is  commenced,  distinguished 
by  a  figure  precedent,  as  2  It,  2C,  kc 

The  pages  of  types  are  arranged  in  proper  order  on  a  flat  table,  Forme, 
covered  with  stone  or  metal,  called  the  imposing  stone,  and  an  then 


ready  to  be  made  into  a  fern*,  that  is,  in  such  a  state  that  they 
can  be  securely  fastened  up  and  moved  about  The  forme  is  en- 
closed in  an  iron  frame  or  those,  subdivided  by  a  cross  bar.  The 


portions  of  the  type  are  separated  by  furniture,  which  may  be  of 
metal  or  wood  or  both.  It  is  of  the  same  height  as  the  chaise,  but 
lower  than  the  type,  and  therefore  does  not  print,  but  forms  the 
margin  of  tho  printed  pagea.  At  the.  aides  of  the  two  sections  of 
the  formes  are  pieces  of  furniture  of  a  tapering  shape,  called  widc- 
tticks,  and  at  the  top  end  bottom  corresponding  pieces,  called  /col- 
lides, Bmall  wedges,  called  quoins,  are  inserted  and  driven  forward 
by  a  mallet  and  a  shooting -stick,  so  that  they  gradually  exert  in- 
creasing pressure  upon  the  type.  Other  mechanical  means  for 
locking  up  are  also  occasionally  adopted.  When  sufficiently  locked 
up,  the  whole  is  quite  as  firm  and  portable,  however  many  thousands 
of  pieces  of  metal  it  may  consist  of,  as  if  it  were  a  single  plate. 
In  this  rapid  sketch  we  purposely  omit  mention  of  several  opera- 
tions which,  though  important  and  indispensable,  axe  only  of 
interest  to  the  workman. 

For  many  years  endeavours  have  been  made  to  construct  Typ»-  . 
machines  for  type-setting  which  should  obviate  band  labour,  setting \ 
Picking  out  the  types  separately  from  their  boxes  and  arranging  machinal 
them  singly  in  the  composing  stick  is  an  irksome  and  monotonous 
operation,  and  ons  which  it  might  be  thought  comparatively  easy 
to  perform  by  automatio  machinery.    But  of  tho  many  different 
composing  machines  that  have  been  invented  lee*  than  half  a  doxen 
have  stood  the  tost  of  practical  experience.    These  have  been  con- 
fined to  special  classes  of  work,  and  it  is  open  to  doubt  whether 
'  hie  fingers  of  a  good  compositor,  aided  by  the  braina 

"  ly  compare  on  the, 
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ground  of  economy  with  any  possible  mechanical  arrangement  On 
the  oth*I  hand,  employers  and  makers  of  machine*  allege  that 
owing  to  the  opposition  of  the  men  machine  type- letting  haa 
cot  had  fair  play.  Howerer  that  may  be,  it  it  undeniable  that 
a  composing  machine  is  still  rare  in  printing  offices,  and  where 
employed  it  it  only  at  an  auxiliary  to  the  ordinary  labour  of  the 
men.  It  deserve*  to  be  mentioned  that  nearly  the  whole  of  the 
Times,  with  the  single  exception  of  the'  advertisements,  has  for 
years  peat  been  set  up  by  machinery,  and  tbat  more  than  10,000 
pages  of  the  present  edition  of  the  £*cyclopMuiia  Sritanniea  hare 
also  been  so  set  up.  We  bars  not  apace  to  describe  with  any 
minuteness  the 
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composing  machines.  In  the 
Frsaer  machine  (fig.  8),  one  of 
the  simplest  of  its  elate,  which 
has  been  made  use  of  to  the 
extent  already  mentioned  in 
the  present  work,  the  types 
are  contained  in  a  eeriea  of 
grooved  trays  A,  in  the  upper 
pArt  of  the  machine,  tho  trays 
Laving  previously  been  filled 
by  complementary  spperstus 
called  the  dutrilmtor.  In 
those  trays"  the  typos  sre  kept 
in  position,  -ana  pressed  to- 
wards the  front  part  of  each 
tray,  by  slips  of  metal  at- 
tached by  cords  to  the  box- 
wheels  B;  each  of -these  con- 
tains a  spring  of  sufficient 
strength  to  press  the  line  of 
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types  steadily  forward  against  the  separators  C,  which  are  formed 
with  an  inverted  shoulder,  under  which  the  front  type  in  each 
line  passes.  The  keys  are  connected  by  levers  to  ths  separators, 
and  the  depression  of  any  key  causes  ths  eotTDsponding  separ- 
ator to  descend,  carrying  with  it  the  front  type  of  the  line 
into  the  grooved  face -'plate,  down- which  it  slides  into  the  Com- 
posing stick  0.  Immediately  the  finger  is  lifted  from  the  key  the 
spiral  spring  D  raises  tho  separstor  to  its  original  position,  and  the 
next  type  in  the  line  takes  the  plsce  of  the  one  ju«t  released,  and 
so  in  succession  as  fast  as  the  keys  can  be  pressed.  Undor  the  keys 
runt  a  rod  connected  by  a  crank  motion  with  the  pusher  G,  which, 
with  every  depression  of  a  key,  pushes  forward  the  line  of  type  in 
the  composing  stick,  thus  m»>iyig  room  for  the  next  letter.  The 
matter  is  thus  est  in  ons  continuous  line,  ready  to  be  divided  Into 
Hues  of  the  required  length  either  by  the  operator  at  the  machine  or 
by  another  hand  working  in  conjunction.  The  speed  of  the  machine 
varjes  from  6000  to  12,000  .type*  per  hour,  bat  is  regulated  solely 
by  the  skill  of  ths  operator,  as  the  machine  will  work  as  fast  at 
tho  keys  can  be  pressed.  The  composing  machines  now  employed 
at  the  Timet  office  are  an  improved  form  of  an  apparatus  invented 
by  Charlss  Kastcnbcin,  and  introduced  there  in  1^72.  Tho  oper- 
ator sits  in  front  of  four  rows  of  keye  one  above  the  other,  something 
like  the  msnusls  of  an  organ,  but  only  about  8  feet  wide,  Each 
of  the  keys  corresponds  to  a  type  or  character.  The  types  are  kept 
in  tin  tubes  placed  vertically  at  the  top  of  the  machine.  The  as- 
predion  of  a  key  works  a  series  of  levers,  and  an  iron  finger  push-' 
the  undermost  type  from  its  tube,  when  it  falls  into  a  groove  formed 
in  a  conducting  plate,  narrowing  at  the  bottom  to  its  apex.  Imme- 
diately below  is  a  receptacle,  and  by  the  action  of  s  treadle  toe  typo 
i«  poshed  along  s  channel.  Other  letters  follow,  the  matt«r  bt-ir.r 
thus  set  np  in  a  long  line,  on  a  groove  of  the  width  of  an  em  quai, 
and  running  from  left  to  right  The  type  when  it  first  comes  into 
tin  groove  u  in  an  upright  position,  but  in  passing  along  it  becom  - 
twisted,  eo  that  tho  letters  stand  at  an  angle  of  ahout  46*  when 
they  reach  the  point  at  which  they  are  justified.  This  groove  com- 
municates at  it*  dexter  extremity  with  the  justifying  galley,— a 
simple  apparatus,  something  of  the  nature  of  aeompoBinq  stick  and 
gstfey  combined.  Then  the  type  it  divided  into  portions  or  lines 
«f  the  required  length  and  justified  in  the  galley,  which  is  adjuster.' 
to  the  width  of  the  required  length;  As  the  long  line  approaches 
him,  the  justiner  with  a  email  bodkin  accelerate*  •  portion  large 
enough  in  his  judgment  to  fill  the  width  of  hi*  column.  When 
this  is  done  be  presses  hit  loot  on  the  treadle  under  him,  and 
thereby  causes  toe  line  to  be  pushed  into  the  galley.  The  line  U 
justified  by  space*  and  auada,  and  enough  type  it  then  taken  for 
another  line  The  npeea  depends  on  the  operator,  and  varies  from 
«000  to  13,000  types  per  hour,  the  average  *eiog  about  8CC0,  with 
two  operator*,— a  justiner  and  a  compositor  being  also  neccssar- 
These  machines  are  worked  in  the  Timet  office  at  the  rate  of  u 
column  of  solid  minion  an  hour.  The  machino  occaplee  a  floor 
space  of  only  about  4  feet  wide  by  S  deep. 

Another  machine  at  present  la  use  is  that  of  Mr  Robert  Hattersley 
of  Manchester.  It  probably  furnished  the  general  scheme  of  others 
is.  use.  One  of  the  most  ingenious  machines  of  the  kind  is  that  of 
Mr  Alexander  Mack,,  of  Warrington,  its  general 
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"S£h  ^TVUtonu-tkaU7  th*  rnoit  »tric*to'patterns"of 
cloth.  The  apparatus  consists  of  three  parts, -two  used  for  pre- 
paring the  "card"  or  ribbon,  whioh  direct*  the  third  in  the  opert 
tion  of  typo  composing.  The  perforator  is  like  a  small  coltexu 
pianoforte.  When  tho  keys  are  struck  they  produce  a  perforation 
and  tho  ribbon  is  mad*  to  move  aside  a  little,  so  that  a  new  surface 
may  bo  presented  for  puncturing.  Ths  composer  is  a  circular  iron 
table,  4  feet  in  diameter,  having  round  it*  periphery  a  number  of 
boxes  divided  into  sections,  each  of  which  holds  one  kind  of  typo. 
On  a  slightly  lower  plane  it  a  wheel  carrying  little  brai  tables 
hinged  at  one  end.  When  the  machine  is  in  motion,  the  tvwi 
are  pushed  out  on  to  the  table,  which  passes  with  Hs  freight  round 
it*  course  until  it  comes  to  ths  point  of  delivery,  when  the  tvpes 
sre  swept  off.  The  rising  of  the  table,  and  the  drawing  out  of  tho 
types,  are  guided  by  the  perforated  paper.  Hence  the  machine 
acts  type*  without  a  human  compositor.  When  once  the  ribbon  is 
perforated,  it  may  be  need  over  again  for  subsequent  editions  oi 
the  same  work,  which  may  be  in  a  different  size  of  type.  These 
machines  are  only  in  use  in  the  office  of  the  inventor. 

As  ha*  been  already  described  under  Hkportiko  (vol.  xx.  p.  408), 
the  parliamentary  report*  of  some  newspapers  are  set  up  entirely 
without  copy,— by  the  ear,  not  by  ths  eye.  It  has  been  fou  nd  that 
by  the  aid  of  the  machine  tho  matter  can  bo  set  np  half  a*  fast 
again  as  it  could  be  written  out:  the  average  speed  of  the  compos- 
ing machine  is  280  line*  per  hour  when  the  copy  I*  dictated  to  the 
operator,  whereas  the  most  skilful  workman  setting  at  case  in  the 
usual  way  can  do  but  B0  lines  per  hour. 

For  many  years  it  was  a  favourite  ids*  with  inventor*,  especially  Logo- 
tbos*  who  were  not  practical  printer*,  that  great  economy  might  be  types, 
gained  in  composition  by  the  use  of  word-characters  or  "  logotypes," 
inntcsd  of  single  letters,  The  constant  repetition  of  many  words 
seemed  to  suggest  that  they  might  be  cast  in  ons  piece.  Combina- 
tions luitableTor  affixes  and  suffixes,  as  ad-,  ac-,  in-,  -ing,  -ment,  kc., 
it  WM  also  suggested,  should  be  used  instead  of  the  single  component 
letter*.  The  suggestion  has,  however,  not  been  carried  out,  at  lvast 
to  any  considerable  extent  The  chief  practical  objection  to  it  is 
that  it  involves  the  use  of  cases  with  an  inconveniently  Urge  num- 
ber of  boxes.  The  more  the  variety  of  character*  is  multiplied  the 
more  travel"  of  the  compositor's  hand  ovsr  ths  cases  is  necessary 
for  picking  them  up,  snd  by  so  much  is  the  speed  of  his  work  re- 
tarded. Logotvpe?,  too,  are  mori  liable  to  accident;  when  one 
letter  is  damaped  tbv>combination  is  rendered  useless. 

Tb*  correction  of  the  type  is  a  subject  that  should  be  understood  Correct- 
by  all  who  have  to  do  with  printing,  a*  many  mistake*  are  made  ing  type, 
on  the  part  of  authors  wbicn  a  little  technical  knowledge  would 
prevent  In  the  course  of  setting  any  copy  or  MS.  which  may  be 
given  him  the  compositor  unavoidably  picks  up  some  wrong  letters, 
ot  mistakes  the  words  in  the  copy  before  him,  or  fail*  to  follow  the 
style  prescribed  for  the  work.  These  are  called  printer' $  errors. 
When  the  compositor  has  finished  his  task,  a  first  proof  of  ths 
matter  i*. taken.  This  proof  is  reed  through  and  comrared  with 
the  copy  by  the  proof  reader  or  corrector  ef  th*  press  and  an  assist- 
ant the  copy-holier  or  reading  boy.  The  proof  is  then  sent  back 
to  ths  compositor  and  the  latter  it  required  to  correct  all  the  inac- 
curacies indicated  therein— in  fact,  to  attend  to  all  the  direction* 
given  by  the  reader— and  this  has  to  be  done  at  his  own  cost  if  he 
Ts  working  on  piece — that  is,  paid  by  results  according  to  work  done 
— or  by  the  employer  if  he  is  working  "  on  establishment  wsgt*  "  or 
paid  by  time. .  Another  proof  called  a  revise  is  now  taken ;  this  is 
carefully  compared  with  ths  previous  proof.  If  the  corrections 
hsve  not  all  been  made,  the  revise  is  marked  accordingly,  and  sent 
back  to  the  compositor,  who  Is  required  to  remedy  the  imperfec- 
tion*. When  the  proof  is  deemed  accurate,  or  "  clean,"  it  is  sent 
L-onerally  along  with  the  copy,  to  ths  Author, — being  now  termed 
an  author's  proof.  Finally,  in  the  printing  office  the  matter  is 
carefully  re-read  and  compared  with  the  last  author's  proof  by  the 
press  reader,  who  signs  it  and  on  hit  responsibility  the  type  is 
>rintedoff. 

The  operation  of  distributing  the  type*  is  ths  converse  of  that  DUU1- 
of  composing:  it  is.  de-composing  tho  formo  and  returning  thebuting 
-ereral  letters  to  their  proper  boxes  m  the  esse.  It  is  done,  as  already  type, 
mentioned,  with  remarkable  rapidity.  The  forme  i*  first  washed 
over  with  an  alkalin*  or  other  detergent  to  remove  the  ink  from 
(a  surface,  and  then  laid  down  on  the  imposing  auria.ee,  unlocked, 
»nd  damped  ;  this  «  lists  the  cohesion  of  the  type,  sfter  the  chase, 
furniture,  Bide  sticks,  kc,  aro  removed.  The  compositor  then  takes 
in  hi*  left  hand,  supported  by  a  letting  rule,  a  portion  of  type  in 
lints,  and  with  the  right  hand  takes  a  word  OT  so  between  the  finger 
and  thumb,  letting  each  letter  drop  separately  into  its  proper  box. 
There  is  hardly  any  operation  which  so  strikes  a  spectator  in  dis- 
tributing, for  a  competent  distributor  literally  showers  th*  typ.es 
into  their  receptacles.  The  type*  are  held  upside  down,  that  is. 
with  thB  nicks  uppermost ;  hence  th*  letters  01  each  word  are  read 
from  left  to  right  like  ordinary  matter  when  printed,  but  the  word* 
are  of  course 'dealt  with  m  the  inverse  order. 

Distributing  machine*  of  many  different  kinds  hav*  been  Invented. 
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They  may  be  divided  into  two  dimmi, — those  worked  entirely  by 
keys  or  notes,  like  the  pianoforte,  and  those  in  which  the  distributing 
is  to  a  certain  extent  done  automatically.  For  the  former  class  only 
the  typo  iu  ordinary  uu  in  printing  offices  ia  required.  For  the 
latter  the  type  requires  to  be  specially  prepared,  each  character 
having  a  distinctive  nick  or  nicks  upon  it,  which  correspond  with 
the  particular  channel  of  the  machine  it  is  intended  to  occupy,  and 
by  which  it  is  guided  to  its  special  compartment.  Kasteahun  has 
produced  a  distributor  which  may  1»  described  as  a  composing 
machine  reversed.  The  matter  to  be  decomposed  is  placed  at  the 
top  in  its  appropriate  tray  or  fixed  galley,  the  aides  of  which  are 
adjustable  to  fit  any  measure,  the  back  being  so  constructed  that 
it  may  be  advanced  to  keep  the  matter  always  up  to  the  front  As 
the  matter  is  pressed  towards  the  front,  the  first  letter  of  it  is  brought 
in  contact  with  a  steel  pusher,  behind  it  being  an  aperture  com- 
municating with  the  channel  of  the  guide  plate.  The  matter  is 
read  by  the  operator ;  and  he  touches  the  key  corresponding  to  the 
letter  that  comet  first.  Thus  the  types  are  conveyed  one  by  one 
to  the  guide  plate  or  conductor.  It  has  grooves  furnished  with 
little  gates  or  switches,  like  the  points  of  a  railway,  and  these  direct 
the  types  into  their  proper  channels.  The  tubes  into  which  tho 
types  arc  deposited  are  placed  at  the  foot  of  each  grooTe.  Thus 
every  time  a  Key  is  depressed  the  switches  move,  the  pusher  sends 
type  to  be  distributed  out  of  the  line,  it  tails  through  the 
tore,  and,  pissing  down  the  channels  in  the  guide  plate,  reaches 
proper  tube.  The  speed 
is  to  a  certain  extent  depend 
ent  upon  the  skill  or  the 
operator,  but  averages  be- 
tween 3500  and  4000  per  hoar. 
'A  good  corn  posi tot  can  by 
band  alone.-  distribute  as 
pnany  letters  as  this.  But  for 
the  purposes  of  the  composing 
snachino,  hand  distributee! 
types  would  have  to  be  set 
up  again,  as  the  composing 
machine  Li  supplied  not  from 
ordinary  cases  but  from  tubes 
of  type.  In  the  Fraser  dis- 
tributing machine'  (fig.  9)  the 
of  matter 'to  be  distri 
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bated  is  placed  on  the  upper  part  of  th6~"machino  at  H,  whence 
by  suitable,  apparatus  it  is  moved  line  by  line  towards  the  separator 
I  in  front.  The  matter  is  there  read  by  the  operator,  and  as  each 
letter  come*  in  contact  with  tho  separator  the  corresponding  key 
ia  pressed,  and  tho  type  ,is  conveyed  to  the  guide  plate,  where  a 
series  of  switches  guide  it  to  it*  proper  compartment  in  tho  tray  of 
the  composing  machine.' 

i.Skre</typing^EUcirotyping,  ice 
,  The  method  of  reproducing  and  multiplying  letter-press  printing 
surfaces  by  taking  casts 'of  them,  or  stereotypes,  has  greatly  con. 
duced  to  the  progress  of  typography, — much  more  so,  indeed,  than 
might  be' realized  by  those  who  are  unacquainted  with  the  practical 
detail*  of  the  art*  Stereotyping  (mptit,  fixed  or  solid;  rwrot, 
r  forme)  ia .  the  method,  of  taking  casts  from  a  fixed  or  mov- 
Tine thus,"  printing  from  stereotypes  is  distinguished  from 
typography,  in  which  impressions  are  taken  from  movable  types.  It 
docs  not  supersede  type-founding,  bat  supplements  it,  for  a  page  of 
reading  matter.' requires  first  of  all  to  be  set  up  letter  by  letter,  and 
thenjthe  casts 'or  plates  are  taken,  each  of  which  may  be  printed 
from  with  nearly  as  much  perfection  as  from  the  original  forme. 
Hence  a  printing  surface  may  be  reproduced  to  an  almost  infinite 
extent,  and  tho  means  of  production  of  impressions  on  the  press  or 
machine  are  increased  in  proportion  to  the  number  of  casts  taken. 
It  ensures  an  accurate  copy  of  an  original  text,  whereas  in  repro- 
duction by  resetting  the  movable  types  there  is  a  liability  to  devia- 
tion. When  only  a  cast  is  worked  from,  any  accident  may  be  re- 
paired by  taking  another  cast,  and  the  cost  is  slight  compared  with 
that  of  composing  over  again.  A  smaller  quantity  or  type  may 
bo  used  in  an  office  where  this  process  is  used  ;  a  portion  of  a  work 
may  be  set  up,  a  cast  taken,  and  the  types  returned  to  the  cases. 
The  plates  are  more  easily  stored  than  movable  formes,  and  are  not 
liable  to  the  danger,  ss  in  u\s  latter,  of  types  falling  out  Above 
all,  the  mould  may  be  bent  to  any  curve  required,  and  a  circular 
cast  obtained,  which  may  be  fastened  round  the  cylinder  of  a 
machine  (see  infra  in  regard  to  rotary  printing). 

The  process  of  stereotyping,  divested  of  merely  technical  details, 
is  as  follows.  From  a  forme  of  matter,  which  may  be  wholly  or 
in  part  composed  of  movable  types,  a  matrix  or  mould  is  taken. 
The  original  is  in  riliero ;  the  mould  consequently  is  in  intaglio. 
From  this  the  stereo  plate  is  cast,  and  it  of  course  is  again  in  rilievo. 
This  in  turn  may  likewise  become,  an  original,  and  casts  may  be 
taken  from  a  plate,  or  other  casta  from  the  same  mould.  The  first 
books  were  printed  from  solid  wooden  blocks,  each  of  which  formed 
a  .page.    Then  camo  the  era  of  typography,  in  which  theee  pages 


composed,  mosaic-like,  of  movable  types. '  Now  ha*  succeeded 
tne  period  of  stereotyping,  in  which  poge*  formed  of  single  bio  ' 
— but  of  metal,  not  of  wood— are  used.    The  two  essential  parts  i 


therefore,  the  making  of  the  matrix  and  of  the  cast,  which  is  com 
po&ed  of  an  alloy  something  like  that  for  type  metal  The  mould 
may  be  of  plaster  of  Paris  or  papier-mache  ;  jth*  latter  being  the 
simplest  material,  and  that  almost  universally  used,  need  alone  be 
here  referred  to.  Ths  following  account  of  the  process,  when  carried 
out  on  the  smallest  possible  scale,  is  sufficient  perhaps  to  show  the 
general  principle*  of  the  art  The  papier-mache'  for  the  mould, 
called /mw,  is  mad*  by  uniting  several  sheets  of  paper  with  a  paste 
made  of  wheaten  flour,  starch,  and  alum,  to  which  whiting  is  added. 
These  ingredients  are  often  varied  ;  tho  general  object  in  using  them 
is  to  obtain  a  paste  which  will  stand  a  high  temperature  without 
burning.  A  sheet  of  brown  paper  is  laid  down  on  a  smooth  surface 
and  pasted  over ;  blotting  paper  ia  laid  on  that  and  pressed  down, 
then  pasted  over,  and  a  sheet  of  tissue  paper  added,  which  is  also 
pasted,  and  another  sheet  of  tissue  paper  placed  on  the  top.  This 
is  well  smoothed  and  pressed  to  give  the  incorporated  material 
greater  firmneas  and  cohesion.  Next,  to  prepare  the  forme  for  heing 
moulded,  it  is  surrounded  with  metal  "clumps"  of  the  height  of 
the  type,  placed  close  to  the  matter,  and  then  oiled  to  prevent  the 
flong  sticking  to  it  The  latter  is  then  thoroughly  damped,  to 
render  it  quite  plastic  The  forme  being  on  a  level. surface,  the 
flong  is  laid  upon  it,  and  on  that  a  piece  of  linen.  The  surface 
is  next  well  beaten  all  over  with  a  long-bandied  brush,  till  the 
(long  sink*  into  all  the  declivities  of  the  forme  and  receives  a  deep 
impression  of  it  This  is  a  process  requiring  experience  and  practice. 
The  linen  being  removed,  a  piece  of  very  stout  paper  is  laid  on  the 
top,  and  also  beaten  down,  so  ss  to  strengthen  the  flong,  And  the 
moulding  is  finished.   The  next  point  if  to  dry  the  mould. 

Iu  the  most  rudimentary  method  a  combined  drying  and  casting 
press  is  u  ed.  It  consist*  of  a  flat  iron  surface,  with  a  lid  attached 
to  one.  end  by  hinges.  Over  the  surface  is  a  cross-head  fitted  with  a 
screw  i  pressure  may  be  exerted  on  anything  placed  between,  tho 
arrangement  being  like  that  of  A  screw  letter-copying  press.  The 
cross  bead  can  be  moved  to  one  sido  when  it  is  nocessary  for  the  lid 
to  bo  liflei  up.  t«  Underneath  the  prr-ss  is  a  series  of  gas  jets,  by 
moans  of  which  the  bed  plate  is  nested.  The  press  stand*  on 
supports,  but  is  attached  to  them  only  by  an  axle,  and  it  can  be 
readily  changed  from  the  horizontal  to  the  vertical  position.  Tho 
lid  of  the  box  is  raised  and  the  forme  with  the  flong  upon  it  placed 
on  the  centre  of  the  iron  surface.  After  being  covered  with  A 
blanket,  the  lid  is  screwed  down  upon  the  whole,  and,  the  gas  being 
lighted,  the  forme  and,  mould  are  heated  for  a  few  minutes,  after 
which  the  lid  is  raised,  the  steam  evaporate*,  and  the  flong,  which 
ha*  now  become  the  matrix,  is  thoroughly  dry.  In  large  stereotyp- 
ing foundries,  after  the  flong  has  been  well  beaten  upon  the  forme, 
until  the  impression  of  the  type*  is  plainly  seen  on  the  back,  it  ia 
baked  and  dried  (the  forme  (till  underneath)  on  a  long  thick  iron 
slab,  called  a  hot  chamber,  because  it  ia  heated  from  within  by  steam. 
The  matrix  it  then  removed  from  the  forme,  and  any  superfluous 
margin  cut  away  or  trimmed  ;  after  this  tho  matrix  ia  dusted  with 
powdered  French  chalk  and  ia  ready  for  being  cast  from. 1  A  method 
has  lately  come  into  use  for  obviating  the  necessity  of  keeping  the 
matrix  on  the  type  while  it  is  being  hardened  by  drying  by  neat, 
whereby  the  typo  is  injured.  The  matrix  is  dried  separately,  being 
removed  when  moist  from  the  forme,  as  soon  as  the  impression  ia 
obtained.  It  is  then  placed  on  a  bed  of  sand  heated  by  gas.  The 
forme  is  never  heated,  and  there  is  a  great  saving  of  time,  because 
the  drying  can  be  done  in  two  minutes.  The  matrix  ia  laid  on  the 
bed  of  the  catting  box  face  upwards,  with  gauges  around  it  to  de- 
termine the  height  or  thickness  of  the  cast  The  lid  is  put  down 
and  screwed  tightly,  end  the  position  of  the  press  altered  from  the 
horizontal  to  the  upright  The  metal  is  then  poured  in  and  the 
press  restored  to  its  former  position.  The  matrix  is  carefully 
and  the  plate  exposed.  It  his  only  to  be  "trimmed,"  the 
fluon*  metal  cut  away,  and  the  back  planed,  to  be  ready  for  I 
ing  on  a  block  of  wood  to  make  it  type  high. 

In  stereotyping  for  the  Walter  and  similar  presses  the  process  Stereos 
ia  aa  follow*.    The  forme  is  laid  on  the  table  of  the  moulding  typing 
machine  and  the  flong  placed  on  it  and  thoroughly  beaten  in  by  for  a 
hand  or  passed  through  a  moulding  machine,  which  perform*  the  Waltc 
tame  operation.    The  forme  ia  next  placed  on  a  heating  surface,  press ; ' 
and  when  nearly  dried  the  matrix  is  removed  from  it  and  again 
dried.    It  is  then  placed  in  the  casting  box,  which  is  curved  to  the 
circumference  of  tne  cylinder  of  the  press.    The  box,  being  on  a 
swivel,  is  set  upright.     The  metal  is  now  poured  in  from  a 
ladle  and  the  plate  cast    It  i*  allowed  to  stand  a  minute  and  then 
taken  out,  still  hot,  and  placed  upou  a  "finishing  saddle "  of  the 
same  circular  form  as  the  back  of  the  plate,  and  secured  by  clamp* 
and  screws.     An  angular-shaped  knife  or  chisel,  fixed  in  a  carri- 
age, is  moved  by  a  handle  in  a  semicircular  direction  across  the 
surface  of  the  plate,  in  order  to  remove  superfluous  portions  of 
metal  and  to  form  a  bevel  whereby  the  plate  can  be  subsequently 
•  Ties*  matrices  cao  be  preserved  forter«ral  j ttrs,  and  tat  tttnotyphur  pro- 
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damped  en  th«  mtehlne.  If  n«***»ry  th*  pUt*  may  ta  smoothed 
it  the  tack  by  a  specially -contrived  planing  inaxhiue.  Th*  pla.e 
u  bow  mdy  for  Ming  placed  on  tne  printing  machine.  Each 
tingle  operation  can  be  performed  with  the  utmoet  possiblo  de»patch. 
If  the  organization  ie  eufficlently  perfect,  tbo  time  for  making  a 
plats,  from  the  moment  when  the  fonuo  comet  down  from  the 
machine-room  to  that  wherein  the  perfect  plat*  ie  tet  on  the 
machine,  need  only  be  about  eight  minutes.  ■ 
Fw  In  newtpaper  eetablUhmente  whore  etereotyptng  Ie  thue  adopted 

aov  the  pages  are  not  all  made  up  tiraultaocouely :  eome  are  kept  open 
till  the  laat  for  the  latest  telegram*.  The  moment  a  page  1*  com- 
pleted and  locked  up  in  Ite  chaee  it  is  aaut  down  to  the  foundry, 
and  as  many  casts  taken  as  there  are  printing  machines  to  be  aet 
going.  One  page  followa  another  with  rapidity,  the  first  being 
plaod  in  position  on  the  machine,  while  the  later  one*  are  in  the 
foundry.  Vhen  all  the  plates  are  ftniehed  arid  fixed  in  their 
places,  aix,  eight,  or  ten  machines  may  be  simultaneously  printing 
at  the  rate  of  nearly  12,000  per  hour  each.  The  enormous  increase 
in  the  circulation  of  the  great  daily  newspaper*  would  h*T*  been 
impossible  but  for  the  extraordinary  facilities  for  rapid  production 
pro  Tided  by  etoreotyplng.  This  process  ia  also  of  special  utility  to 
the  newspaper  printer  in  the  rase  of  telegrams  arriving  late.  In 
machines  which  printed  from  the  type,  lata  telegrams  could  only 
be  inserted  by  a  "  ttop-prcas " ;  that  is,  the  printing  was  inter- 
rupted while  the  alteration  wa»  being  made.  But,  when  th* 
papier-inichi  ca*ts  of  the  page*  have  boen  taken,  the  type  itself  is 
liberated  and  aent  bock  to  the  comjwsing  room,  so  that,  if  later 
news  arrives  while  the  machines  are  running,  th*  foreman  printer 
alters  the  page,  a  fresh  cast  of  it  is  taken,  and  a  machine  started 
without  interrupting  the  jiroduction  for  a  moment.  The  London 
evening  papers  have  usually  five  editions,  and  for  *v*ry  edition 
fresh  casts  are  made  of  ono  or  more  of  the  psgv*. 
TtUaloid  Quito  receutly  the  suWUnce  called  celluloid  has  been  introduced 
J*i  instead  of  tho  metal  referred  to  jweviouslv.  A  mould  Is  mado  of 
■4nv  yellow  oxide  of  lead  and  glycerin  formed  into  a  semi-fluid  paste, 
"tiber  which  is  spplied  to  tho  surface  of  the  typo.  Tho  matrix  is  placed 
tereo*.  0n  a  powerful  press  and  a  heated  sheet  of  celluloid  about  ^ofu 
inch  thick  is  laid  on  it  "When  pressure  is  applied,  a  perfect  facsimile 
is  obtained,  and  it  is  ready  to  be  printed  from  when  mounted  in  the 
usual  way.  Whereas  a  good  electrotype  from  a  wood  block  averages 
six  hours  in  its  production,  a  cast  in  celluloid  can  be  got  in  leas  than 
an  hour.  These  blocks  are  very  tough  and  many  thousands  more 
of  impressions  con  be  printed  from  them  than  from  stereotypes  with- 
out their  showing  signs  of  wear.  For  small  stamps  india-rubber  is 
u*vl  I*  a  stereotyping  material,  and  afterwards  vulcanized.  These 
stamps,  being  flexible,  priAt  on  rough  surfaces  which  would  not 
take  an  impression  from  ordinary  stereotypes.  With  a  flexible 
surface,  too,  much  less  jnwsure  is  required, 
•'-t-'-ag  Machine*  have  been  invented  to  do  away  with  the  use  of  types 
li-u  altogether.  The  principle  is  to  punch  the  characters  successively 
on  some  substance  which  will  act  like  the  flong  and  become  a 
mould  from  which  stereo  plates  may  be  cast,  in  an  apparatus 
recently  introduced  the  flong  ie  a  prepared  piece  of  millboard, 
which  is  placed  In  front  of  the  steel  puncne*.  The  latter  are  driven 
into  the  flong  with  lightning  speed  and  great  accuracy.  By  turn- 
ing a  handle  all  the  Roman  punches  are  changed  to  Italic ;  by 
another  a  set  of  sanserif  or  other  fount*  comes  into  play.  For  set- 
ting time-table*  and  logarithms  the  apparatus  is  said  to  save  ninety 
per  cent  over  the  ordinary  system  of  hand-sotting.  Tho  obstacle 
to  the  more  geueral  use  of  it  is  tho  difficulty  of  correcting  errors. 
In  another  machine  tho  punches  are  driven  into  a  block  of  teak 
wood.  They  are  cast  to  thicknesses  which  are  the  multiple  of  a 
"point" ;  hence  by  a  simple  calculation  they  may  bo  spaced  out 
to  the  exact  number  of  points  chosen  for  the  length  of  the  line,  and 
every  line  leavea  the  machine  justified.  The  block  when  com- 
plete ia  removod  and  a  stereotype  taken,  which  can  be  printed  as  in 
the  ordinary  method  of  typography, 
cctro-  Jrt  the  reproduction  of  wood  engraving*  electrotyping  hag 
pii— Nearly  superseded  stereotyping,  as  it  produce*  much  better  copies. 
For  obtaining  plates  of  type  matter  it  is  alio  better  than  stereo- 
typing, as  many  thousands  of  impressions  may  be  taken  without 
reducing  the  sharpness  of  an  electro,  while  ordinary  stereotype 
would  be  almost  worn .  out  by  printing  a  much  smallor  number. 
This  arises  from  the  superior  hardness  and  toughness  of  copper,  of 
which  tho  surface  of  the  electro  is  formed.  Electrotyping,  however, 
is  costlier  and  slower. 

The  forme  to  bo  electrotyped  is  placed  upon  a  level  plate,  and 
■unrounded  with  type-high  chimps  or  metal  furniture,  and  then 
floated  with  plaster  of  Paris,  which  prevent*  the  mould  of  wax 
(to  be  afterwards  mado)  from  penetrating  too  far  into  tho  interstices 
of  the  spaces.  The  forme  is  next  brushed  with  finely  powdered 
blacklead  or  plumbago.  The  moulding  composition  is  msde  of 
melted  wax,  with  the  addition  of  a  little  blacklead.  This  is  poured 
into  a  shallow  metal  moulding  tray,  to  which  two  piece*  of  stout 
wire  are  soldered,  in  order  that  it  may  be  afterwards  suspended  in 
the  depositing  trough.  After  tho  composition  is  cooled  snd  set  its 
•urfaco  is  brushed  with  blacklead.  and  it  is  theu  ready  for  moulding. 


The  moulding  press  may  be  something  like  a  letter-copying  proas, 
or,  in  a  largo  establishment,  may  consist  of  •  powerful  hydraulic 
or  other  press  capable  of  exercising  •  pressure  of  msny  tons.  The) 
forme  ie  pieced  exactly  under  the  centre  of  the  platen,  with  the 
moulding  tray  containing  the  wax,  slightly  warm,  upon  It  An 
impression  is  then  taken,  and  the  mould  afterwards  separated  from 
the  forme.  The  mould  ha*  next  to  go  through  the  process  of 
building,  that  is,  heated  wax  is  dropped  upon  such  portions  ss  should 
be  more  deeply  sunk  In  the  finished  electrotype  plate,  namely,  tho 
place*  where  "white*"  are  to  appear  in  the  print  The  mould, 
Laving  been  finished,  ha*  to  be  blsckleaded,  plumbago  being  a  con- 
ductor of  electricity,  while  wax  1*  a  non-conductor.  The  material 
is  well  brushed  in,  filling  all  the  interstices  of  the  forme  ;  snd  tli* 
entire  surface  of  the  mould  must  be  properly  covered,  to  ensure 
a  perfect  deposit  of  the  copper.  To  facilitate  thia  operation,  a 
blackleading  machine  is  used  in  Urge  establishments.  Tho  forme 
is  placed  upon  a  carriage  formed  of  transverse  bar*  snd  is  moved 
backwards  and  forward*  oy  a  handle  and  rounce  to  bring  it  under 
the  blacklead  brush.  After  the  mould  is  blsckleaded,  the  back  of 
the  moulding  pan  ia  coated  with  wax,  to  prevent  the  copj>cr  iroa-- 
being  deposited  upon  it  The  mould  Is  now  quickly  immersed  ii 
one  of  the  compartment*  of  the  battery.  The  process  of  depositinr; 
a  copper  solution  upon  the  blacklcaded  surface  of  the  mould  i  t 
continued  until  a  solid  plate  is  formed,  which,  though  it  is  scarcely 
thicker  than  a  finger  nail,  being  about  ,V  inch,  forms,  when  pro- 
perly  backed,  the  best  snd  moht  enduring  surface  for  letterpress 
printing  that  has  been  discovered. 

The  moulding  tray  containing  tho  mould  is  hung  on  the  brass 
rod  of  the  depositing  trough  facing  a  plate  of  copper,  and  the  con- 
nexion of  the  battery  made :  that  is,  the  mould  is  sttsclied  to  oue 
polo  of  tho  battery  and  the  plato  of  copper  to  the  other.  The 
copper,  so  to  speak,  is  decomposed  on  the  ono  hand  end  rccomposed 
on  tho  other  :  in  other  words,  the  current  of  electricity  being  com- 
plete, and  tho  mould  submerged  in  the  sulphate  of  copper  solution, 
tho  deposition  of  copjier  on  the  mould  at  once  oommjencea.  Hero 
it  remains  until  the  deposit  is  sufficient,  the  time  UKdally  occupied 
being  from  8  to  12  hours,  accordingto  the  state  of  the  solution 
and  tho  strength  of  the  batteries.  Tho  dynarflc~elcctro  machine, 
which  is  now  employed  In  large  houses,  very  materially  reduce* 
this  period  ;  otherwise  Srnee's  batteries  are  generally  used.  When 
the  deposit,  or,  aa  it  is  called,  the  ihell,  formed  on  the  wax  mould 
is  of  proper  thickness,  it  is  disengaged  from  the  wax,— the  mould 
being  placed  with  its  back  on  an  inclined  board,  and  boiling  water 
poured  over  the  shell,  which  melts  the  surface  of  the  wax,  except 
a  thin  coating,  the  removal  of  which  is  effocted  by  placing  tuo 
mould  and  shell  on  a  steam  heating  table.  Thus  the  wax  mould 
is  destroyed,  and  it  is  not  possible  to  obtain  more  than  ono  shell 
from  a  mould,  whereas  the  stereotype  process  enables  almost  ai.y 
number  of  casts  to  bo  taken  from  the  same  matrix.  The  shelf, 
being  too  thin  and  frsgile  to  be  printed  from,  is  next  backed, 
or  fiflod  up  with  metal  of  a  somewhat  softer  kind  than  stereo  metal. 
The  shell,  after  being  further  cleaned,  is  lowered  on  to  tho  tcp 
of  a  vessel  of  molten  type  metal ;  and,  when  the  solder  previously 
used  to  unite  the  copper  and  the  metal  baa  fused,  the  latter  is  poured 
over  it  in  a  molten  state  until  it  is  covered.  Tho  plato  is  washed, 
dried,  and  polished,  the  back  roughly  planed  to  a  surface  parallel 
to  the  front,  the  edges  squared,  and  all  imperfections  msde  good. 
The  thickness  of  a  plate  is  usually  a  pica  or  ith  inch.  It  is  mounted 
as  sn  ordinary  stereotype  plate.  Within  the  last  few  years  the  pro- 
cess has  boen  greatly  facilitated  by  the  employment  of  specially 
contrived  epparatua,  aud  illustrations  can  bo  produced  in  throe 
hours. from  the  time  the  mould  is  msde.  Curved  electros  are  pro- 
duced, as  well  ss  curved  stereos,  for  use  in  rotary  printing.  Facing 
with  nickel  by  tho  electroplating  process  is  now  largely  adopted 
for  hardening  stereotypes  and  electrotypes  and  rendering  them  more 
durable.  Thia  process  also  prevents  the  deterioration  of  such  plates 
by  the  action  of  the  acida  or  other  chemical  reagents  often  present 
in  printing  inks,  such  ss  cyanide  of  potassium  in  red  ink  and  nitric 
acid  in  some  blue  ink* 

Polytyping  ia  a  method  invented  in  Franco  about  the  end  of  tho  roly-s 
18th  century,  but  now  seldom  practised  in  the  United  Kingdom,  typing. 
Tho  apparatus  somewhat  resembles  a  pile-driver.  It  has  two  upright 
guides  abont  aix  feet  high,  and  a  pulley  at  the  top,  which  elovatcs 
by  means  of  a  rope  a  heavy  plate,  on  which  the  matrix  is  placed  in 
an  inverted  position.  At  the  foot  of  the  machine  there  is  a  sub- 
stantial iron  bed,  upon  which  the  operator  places  some  molten 
metal  He  then  pulls  the  rope  until  the  matrix,  with  its  weight 
attached,  is  elevated  to  the  top  of  the  machine,  when  it  is  suddenly 
allowed  to  fall.  The  result  is  similar  to  that  made  on  a  medal  by 
means  of  a  die,— a  perfect  reproduction  of  the  matrix  in  relief; 
which  is  mounted  on  a  metal  stand  to  type  height.  The  result* 
are  excellent,  as  the  plastic  metal  is  forcecf  into  the  finest  lines  of 
the  matrix.  Duplicates  of  a  block  can  bo  thus  produced  moro 
rapidly  than  by  the  ordinary  stereotypo  process  ;  and  another  ad- 
vantage  is  that  the  intaglio  part*  are  much  deeper,— a  point  of 
some  importmce  in  printing.  The  matrix  may  bo  made  from  tho 
block  by  the  electrotyping  process.  ' 
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SubttituU*  for  Wood-Engraving. 

Process  .'Formerly  the  only  available  method, of  obtaining  illustration* 
Vlocks.  which  cottld.be  printed  on  the  lotterpr***  in  conjunction  with  type 
was  that  of  wood -engraving.  At  the  present  time  a  number  of 
comparatively  new  processes  are  la  operation,  in  which  the  engrav- 
ing la  done  almost  automatically  by  the  adoption  of  chemical  pro- 
ceases  and  the  well-known  principle  of  photography.  Engraving* 
of  this  kind  are  called  in  the  trade  proe***  block*,  or  sometimes  tineo- 
types,  owing  to  the  metal  of  which  they  are  formed.  There  it  spa©* 
here  for  only  the  barest  possible  account  of  the  processes. 
Typo-  '  In  the  first  method,  which  is  sometime*  called  typo-elcAing,  the 
jtchlEg.  drawing  is  made  with  ordinary  lithographic  ink  on  stone,  or  on 
paper  and  transferred  to  stone.  It  is  then  re-transferred  to  a  plate 
of  polished  tine  by  the  ordinary  lithographio  process.  Zinc  is 
employed  on  account  of  its  cheapness  and  it*  ready  solubility  in 
the  acids  used  for  etching.  It  has  properties  similar  to  those  of 
the  lithographic  stone  in  taking  up  the  ink  and  the  water.  Tho 
transfer  is  made  to  adhere  to  the  plat*  by  being  passed  through  a 
lithographic  press ;  the  paper  is  then  stripped  off ;  and  the  wnolo 
of  the  ink  is  left  on  tho  plate,  which  is  inked  up  ss  a  litho  stone 
with  a  view  to  render  the  fine*  as  solid  and  Btrong  as  jioasiblo  to 
resist  the  acid.  The  covering  of  the  line*  is  strengthened  by  dust- 
ing powdered  asphalt  or  some  other  suitable  material  over  the  plate, 
which  is  warmed  just  sufficiently  to  incorporate  the  asphalt  with 
the  ink.  The  plate  is  next  placed  in  a  bath  of  acid  (its  baok  and 
other  parts,  where  the  acid  is  not  required  to  act,  being  protected 
by  varnish),  in  order  that  the  unprotected  parts,  or  those  which 
are  to  form  the  whites  of  the  finished  picture,  may  be  dissolved 
away.  In  order  to  prevent  tho  acid  eating  not  only  straight  down 
into  the  plate  but  on  the  sides  of  the  furrow*  it  forms,  and  thus 
undermining  them,  an  ingenious  device  has  been  adopted.  As  soon 
as  the  etching  has  proceeded  to  •  very  alight  depth,  the  plate  is 
removed  from  the  oath,  washed,  and  netted.  The  ink  and  other 
protective  mjjdium  are  thus  melted  and  run  down  the  side*  of  the 
little  furrows  formed  by  the  acids  and  thereby  protect  them  from 
further  action.  Inking'  and  dusting  with  resinous  material  are 
repeated,  and  etching  resumed,  until  the  depressions  of  the  block 
have  been  brought  to  the  proper  depth.  The  etching  is  carried  on. 
in  troughs  to  which  a  rocking  motion  is  given,  so  that  the  acid 
flows  to -and  fro  in  waves  over  the  surface,  and  little  bubbles  of  gas, 
Ac.,  are  carried  away.  Where  large  spsces  of  white  occur,  the  metal 
is  cleared  away  by  a  dril! ;  after  the  block  has  been  mounted  type 
>J^igh,  it  is  ready  for  tho  printer. 
Tin.:  This  proccsB  is  only  available  for  the  production  of  "  line  blocks," 
blocks.  i.c,  those  in  which  the  original  drawing  is  done  in  lines  or  dots, 
as  for  an  ordinary  woodcut.  The  highest  achievement  of  process 
blocks  has  been  the  production  of  tone  blocks,  which  may  be 
made  direct  from  oil-pain  Hugs,  water-colours,  photographs,  draw- 
ings in  chalk,  wash,  pencil,  Ac,  or  indeed  from  anything  from 
which  a  photographic  negative  can  be  taken.  The  exact  nature 
of  the  processes  is  a  trade  secret,  but  tbe  rationale  is  given  in 
Mr  Truman  Wood's  Modern  Method*  of  Illtutraiing  Boots  (London, 
18S7),  to  which  we  are  indebted  for  the  following  detail*.  The 
problem  is  to  translate,  as  it  were,  the  light  and  shado  of  the 
negative  into  solid  outlines  of  black  and  white  The  shades  must 
be  lines  of  vsrious  breadths  or  of  various  distances  apart,  or  spots 
or  grain  of  various  degrees  of  fineness  or  closeness.  In  s  surface- 
block  any  part  that  touches  the  paper  prints,  snd  any  part  that 
does  not  touch  tho  paper  does  not  leave  any  mark  at  all.  The 
photographic  image  is  continuous :  there  are  no  outlines  in  it,  the 
picture  being  formed  of  graduated  tints  or  shades,  ranging  from 
the  white  of  the  paper  up  to  the  darkest  colour  that  the  process 
employed  can  give.  To  make  a  block  for  letter-press  printing  the 
graduated  tints  of  the  photograph  have  to  be  broken  up  into  stipple 
or  grain,  and  it  must  be  a  stipple  closest  in  tbe  shadows,  gradually 
becoming  more  open' through  the  range  of  the  intermediate  tone*, 
and  vanishing  altogether  in  tho  highest  lights.  To  describo  the 
ingenious  methods  adopted  to  secure  this  end  would  involve  an 
account  of  several  photographic  operations  which  would  be  out  of 
placo  here.  In  one  process,  perfected  by  Meisenbsch  of  Munich  in 
1&82,  grained  negatives  sre  produced  by  placing  a  transparent 
screen,  on  which  a  suitable  grain  is  imprinted,  in  contact  with  the 
negative  or  the  positive  to  be  copied,  and  then  photographing  the 
two  together.  The  negative  is  transferred  to  a  plate  of  suitable 
material,  which  is  graved  or  etched  in  tho  usual  manner,  to  form 
a  typographic  block.  Another  device  is  to  print  from  the  original 
negative  upon  a  piece  of  silk,  the  threads  of  which  break  up  the 
picture  into  a  reiular  grain.  The  positive  on  the  silk  is  then 
photographed  and  a  printing  block  made.  These  blocks  require 
from  their  very  low  relief  delicate  and  careful  printing,  but  are 
made  to  give  excellent  results. 
TTP°-  A  process  of  typographic  etehing  has  been  invented  by  Messrs 
rrapbic  Dawson,  in  which  the  design  is  drawn  with  an  etching  needle  on  a 
tching.  brass  plate  covered  with  a  wax  etching  ground,  in  the  same  manner 
as  for  an  ordinary  etching.  The  metal  is  therefore  bered  at  tho  lines, 
which  arc  separated  by  ndges  and  spsxas-of  wax.    These  spaces  are  -J 
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strengthened  by  the  addition  of  melted  wax,  which  runs  up  to 
the  edges  of  the  Hues,  but  does  not  run  over  on  to  them  ss  might 
be  expected,  filling  them  up.  The  supply  is  continued  until  the 
spaces  between  the  lines,  representing  the  whites  of  the  finished 
print,  have  been  raised  to  a  height  sufficient  to  give  tbe  necessary 
relief,  when  an  electrotype  is  taken.  This  electrotype  forms  the 
printing  surface. 

Shank*'*  process  is  a  device  for  producing  pictures  simply  by  the  Shanaa  r 
use  of  mechanism,  and  is  an  application  or  tho  eidograpn.  The  proc«is&- 
plate  to  be  drawn  upon  is  moved  under  the  drawing  implement, 
which  is  a  rapidly  revolving  cutter,  and  the  plate  on  its  carrier  Is 
mounted  on  the  end  of  a  series  of  levers  in  the  same  way  as  the 
slide  rest  of  a  lathe,  so  a*  to  have  motion  in  two  directions,  one  at 
right  angles  to  the  ether,  snd  consequently  by  a  combination  of 
the  two  to  have  motion  in  any  direction  in  the  samo  plane.  If  a 
plate  of  a  suiteblo  substance,  such  as  hardened  plaster  of  Paris,  be 
mounted  on  the  carrier,  and  the  bracing  point  at  the  other  end  of 
the  lever  be  moved  over  the  lines  of  a  drawing,  the  cutter  will 
plough  a  little  furrow,  which  will  follow  these  lines.  When  the 
plate  is  finished,  a  stereotypo  is  taken  from  it  and  forms  the  print- 
ing surface.  The  lines  of  the  casts  arc  remarkably  strong  owing 
to  the  conformation  of  the  furrow  of  tho  mould,  and  they  can  be 
printed  on  fast  rotary  machines.  The  weather  charts  given  in 
some  newspapers  are  produced  br  this  process.  A  block  with  the 
recurring  outlines  being  made,  plates  are  moulded  from  it,  so  that 
the  details  alone  have  to  be  separately  cut  upon  future  plates.  Mr 
Sbauks's  method  is  remarkably  simple  and  expeditious,  and  the 
results  are  economical  and-  trustworthy. 

.Press  ■  Work  and  Pre****. 
The  characteristic  of  printing,  as  already  pointed  out,  is  that 
the  pigment — the  ink — with  which  the  printing  surface  of  the  type 
is  coated  is  transferred  to  the  paper  or  other  material  by  pressure. 
The  manner  in  which  this  presauro  is  exerted  give*  rise  to  two 
classes  of  machinery, — those  in  which  the  platen  and  tho  cylinder 
respectively  are  employed.  After  the  paper  is  placed  on  the  typo, 
in  the  one  case  a  fiat  plate  of  iron  moves  parallel  to  the  forme  and 
come*  in  contact  with  it,  causing  the  impression  on  the  paper, 
while  in  the  other  case  a  cylinder  revolves  over  tho  surface,  which 
travels  in  gearing  with  the  cylinder. 

Space  doc*  not  permit  of  any  sketch,  however  slight,  of  the 
origin  and  progress  of  type-printing  machinery.  We  can  oi.ly 
refer  to  what  may  be  regarded  as  representative  appliances  in 
present  use.  In  America  all  kinds  of  apparatus  for  printing  are 
called  "presses",  in  England,  however,  an  appliance  of  a  more 
automatic  character  than  the  hand-press  is  usually  called  "a 
machine."  As  tho  hand-press  is  now  almost  obsolete,  this  dis- 
tinction will  probably  be  abandoned,  and  the  shorter  and  more 
expressive  word  "press"  be  spplied  to  all.  Venturing  to  adopt 
this  suggestion,  we  may  say  that  of  platen  presses  there  are  the 
hand-press,  the  treadle  platen  press,  and  the  steam  or  other  power- 
driven  press. 

Fig.  10  is  a  view  of  tho  Albion  press.  It  la  wholly  of  iron  and  Han*, 
steel.  Although  this  press  is  nearly  superseded,  it  is  desirable  prcsf  \ 
to  point  out  its  component  parts,  as  they  indicate  the  general 
principles  on  which  all  typographic  machinery  is  based.  Tho  flat 
plane  on  which  the  type  ir  hvd  is  called  tho  bed  of  the  prtas ; 
the  other  flat  plsne  which  movos  vertically  and  presses  the  paper 
on  the  type  is  the  platen  Those  are  the  two  essential  parts  of 
the  press.  The  plsten  is  perfectly  smooth  and  level  on  its  under 
surface,  In  order  to  give  the  whole  of  the  type  forme  an  equable 
pressure.  It  is  mounted  in  a  strong  iron  frame,  with  a  cross- 
piece  or  head-  The  platen  is  propelled  by  a  piston,  which  move*' 
up  and  down.  The  power  is  gained  by  bringing  an  inclined  bar 
or  steel  pcrpendiculsr  to  the  direct  line  of  pressure,  and  in  doing 
so  the  piston  is  forced  down.  This  steel  bar  is  the  chill,  shaped 
like  an  elbow.  At  one  end  is  a  bar  or  handle  which,  on  being 
pullod  towards  tho  operator,  straightens  tho  chill  or  brings  it  into 
the  vertical  position.  At  the  sides  are  guide-plates  fixed  into  the 
frame,  to  preserve  tbe  parallelism  of  the  platen,  for  the  slightest 
vibration  or  lateral  movement  would  prevent  a  clear  sharp  im- 
pression being  taken.  There  are  appropriate  appliances,  such  ss  • 
helical  spring,  fixed  on  the  head  of  the  press,  whereby  the  platen 
raises  itself  when  the  pressure  is  not  required.  In  order,  to  bring 
the  forme  readily  under  the  platen,  and  to  withdraw  it  so  that  it 
may  bo  inked  and  tbe  sheet  to  be  printed  placed  in  position,  the 
table  is  mounted  on  a  carriage,  that  runs  on  two  rails  by  turning 
a  handle  connected  with  two  endless  bsnds.  The  paper  is  fixed  to 
certain  marks  on  the  tympan,  a  kind  of  metal  frame  hinged  on  to 
the  carriage,  when  it  is  in  a  sloping  position.  This  ensures  the 
paper  being  printed  in  the  exact  place  required  The  tympan," 
over  which  calico  or  parchment  is  stretched,  is  double,  And  contain* 
within  it  a  pad  of  paper  or  a  piece  of  blanket,  to  moderate  the  force 
of  the  impression  of  tho  platen.  To  it  is  hinged  another  metal 
frame,  the  fritktl,  which  is  covered  with  paper,  cut  to  correspond 
with  tho  shape  of  the  type  formo  on  the  press.  The  ink  is  applied 
with  a  cylinder  or  roller,  which  revolves  in  an  iron  frame,  aud  ia 
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covered  about  an  inch  thick  with  a  composition  of  glue  and  treacle 
or  of  glycerin  or  other  substance.  The  ink  ia  spread  oat  with  a 
palette  knife  or  similar  appliance  on  a  table 
'  adjoining  the  press,  and  by  repeatedly  re- 
iving the  roller  over  it,  it  becomes  coated 
with  an  extremely  thin  film  of  ink. 
The  roller  is  then  moved  over  the 
surface  of  the  forme  on  the  press, 
until  sufficient  ink  has  been  trans- 
ferred to  it.  This  ia  called  rolling, 
and  U  a  very  Important  part  of 
press-work,  for  if  inefficiently  per- 
lormed  there  will  be 
too  much  ink 


the  impres- 
sion, or  even 
Matches,  which' 
are  railed  nutnks,  or  tho 
~  print  will  be  too  pale  or 
grey  in  places,  anch  im- 
perfectioDs  being  called 
X-  friars.     Tho  sheet  of 
— -  paper  to  be  printed  it 
-_aert  kid  on  tho  tytn- 

F:o.  10.-Alt.Um  t^Z.   '  ?«{  to  V™»  " 

r  „  „  guide*.     The  fnaket  is 

folded  down  on  the  tympan,  which  is  in  turn  folded  down  on  the 
forme  with  the  right  hand,  while  with  the  left  tho  handle  is  turned 
and  tho  proas  carriage  brought  under  the  platen.  •  Tho  bar  ia  pulled 
by  the  right  hand,  tbo  bandlo  turned  the  reverse  way  with  the 
left  band, .the  carriage  brought  out  again,  tho  tympan  raised,  the 
frisket  opened,  and  the  printed  sheet  removed,  tho  tympan  being 
ready  to  receive  another  white  sheet.  The  frisket  serves,  among 
other  things,  to  keep  the  edges  and  parts  of  tho  sheet  not  required 
to  be  printed  from  being  discoloured  by  contact  with  the  ink  or 
the  aides  of  the  forme,  and  to  aid  in  steadying  the  sheet  when  the 
tympan  is  depressed  and  in  tho  removal  of  the  sheet  when  it  is 
raised.  Such  ia  a  bare  outline  of  tho  method  of  printing  at  a 
hand-press, — one  necessarily  imperfect  from  a  technical  point  of 
view,  but  sufficient  to  indicate  the  essentials  of  tho  operation. 

Another  press  which  has  been  much  used  is  tho  Columbian, — a 
namo  (riven  to  it  by  its  inventor,  Clymer,  an  American.  The 
jiowar  is  gained  by  an  iugenious  combination  of  levers.  Two  of 
these  are  connected  by  a  rod  with  tho  bar  handle,  which  ia  in  itself 
a  levor.  The  platen  is  attached  to  tho  head  by  a  strong  iron  bolt, 
tho  descent  being  made  steady  and  regular  by  vertical  guides.  It 
is  counterbalanced  bv  a  powerful  lever  or  beam,  baring  an  adjust- 
able weight  shaped  like  an  eagle,  which  raises  it  automatically. 
In  the  bar  handle  is  a  screw  stop  by  means  of  which  the  length  of 
the  lever  rod  can  be  adjusted  and  its  pressure,  or  the  pull,  per- 
fectly regulated. 

Nine  distinct  processes  hare  thus  to  be  gono  through  in  order 
to  print  one  side  of  a  sheet  of  paper  at  a  hand-press :— (1)  inking 
the  roller,  (?)  inking  the  forme,  (3)  laying  the  sheet  on  the  tympan, 
(4)  folding  down  the  tympan,  (51  running  in  the  formo  under  the 
platen,  (6)  taking  the  impression  by  depressing  tho  platen,  and  then, 
immediately  afterwards  allowing  it  to  raise  itself  by  meanB  of  the 
counterpoise  or  spring,  (7)  running  out  the  forme,  (8)  lifting  the 
tympan  and  frisket,  ana  (0)  removing  the  sheet.  -  The  object  of 
successive  improvers  of  the  printing  press  lias  been  to  render  the 
apparatus  more  automatic,  or  to  substitute  for  it  a  "machine" 
that  will  reduce  these  nine  operations  to  the  minimum.  In  modern 
machines  this  ha*  been  o  flee  tad  to  the  extent  of  rendering  necessary 
only  three  of  them — (1)  laying  on  or  "feeding"  the  sheets,  (2) 
applying  the  motive  power,  (3)  taking  off  or  delivering  the  aheeta  ; 
and  rotary  machines  both  feed  and  deliver  themselves  auto- 
matically. Nearly  all  cylinder  machines  have  a  delivery  apparatus, 
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and  quite  recently  an  appliance  for  the  automatic  feeding  to  them 
of  single  sheets  of  paper  has  been  invented. 

With  respect  to  the  platen  press  we  notice  first  that  which  is 
capable  of  being  driven  by  a  rotating  shaft  or  wheel.  It  should  be 
observed  that  the  adoption  of  the  rotatory  principlo  was  essential  to 
th*  acceleration  of  speed.  This  was  recognized  by  the  projector  of 
aino»  press,  Villiara  Nicholson,  and  by  Frederick  Koenig, 
I  brought  the  invention  into  use  and  constructed  a  practical 

■  The  beat  accoant  of  It*  invention  ts  contained  In  a  series  of  articles  by  Mr 
William  BUdcs  ia  tho  frtnW  lUfMn-,  ISM  81,  and  Th.  Cos  bat's  frUdrUh 
Kotilg  «arf  did  sVrtarfuae  dtr  SrAnattmw  (Stuttgart,  18M>  This  la«t  has 
Un  trantletad  lato  French  by  Paul  Schmidt,  /.  iWal,  a  r/a*r*«<m  to 
*»  ivssss  Mtonl^M  (Paj  is,  USi). 
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press.  The  essential  arrangements  of  every  machine  aro  four,  their 
respective  objects  being  (I)  to  feed  in  the  paper,  (2)  to  ink  the 
forms,  (3)  to  print  the  sheet,  and  («}  to  deliver  or  take  it  off. 

The  treadle  platen  press  is  the  simplest  of  machine  presses  capable  Treadl 
of  being  worked  by  a  wheel.    "When  other  motive  power  is  not  platsa 
available  it  is  driven  by  a  treadle,  like  that  of  a  laths.    The  type  press, 
forme  is  usually  secured  t  v  r  lamps  on  an  almost  verticil  bed  (tig.  11, 
and  the  platen  rocks  backward*  and  forward*,  being  thu.i  biough: 
in  contact  with  the  typ-a 
on  the  bed.    Just  before 
the  impression  is  taken, 
tho  two  surfaces  arc  mo 
mentarily  parallel.  •  Tho 
inking  ia  effected  by  Email 
composition  roller*,  ad 
justed  in  a  roller  carrier 
swinging  on  a  pivot.  The 
rollers  receive  ink  from 
a  "fountain"  or  duct  of 
ink  at  the  top  of  the 
machine,  below  which  is 
an  arrangement,  such  as 
a  revolving  disk,  for  dis- 
tributing the  ink.  Tho 
constant  motion  of  th"!  *iu      •  •  Ml:" : I    •  ■ 

rollers  and  of  the  revolving  inlc  «l:sk  u  equivalent  1-1  the  mrinitil 
movements  of  the  operator  who  "rolls"  at  the  hand-press.  Th? 
rollers  sre  carried  by  self-acting  appliances  over  the  face  of  the. 
forme,  and  return  to  tho  ink  tablo  to  be  replenished  with  ink, 
after  which  the  impression  takes  place.  The  bheet  to  be  printed 
is  placed  in  proper  position  on  tb»  platen,  win  h  is  coven-d 
with  paper  or  parchment,  and  ia  secured  there  during  tbo  mov.- 
ment  ol  the  platen  by  movable  finders  called  yiiyri.  Ti.e 
platen  on  advancing  bring*  the  paper  in  contact  with  the  typo 
forms;  after  the  printing  it  returns  to  its  original  pe^iUen, 
when  the  sheet  is  removed  and  another  idtcct  adjusted  r«-udy  f<;r 
being  printed.  The  trtadlo  platen  prrF»  is  or.ly  adapted  for 
work  on  paper  of  small  size,  up  to  half  sheet  demy,  lint  within 
this  limit  it  is  greatly  superior  to  the  hand-press.  If  stiflincntly 
strong  and  well  built,  it  gives  a  far  more  powerful  in;prc»si:;u,  and 
it  occupies  about  a  sixtb  cf  the  space.  Its  great  merit,  lmwr.tr, 
is  it*  superior  speed.  Tbo  hand  pic*»,  when  worked  by  two  men, 
on*  rolling  the  types  and  one  pulling  the  handle-  of  the  press, 
produces  only  about  250  impressions  p--r  h'.-ur.  The  trra  lk  press 
;s  worked  by  a  boy,  who  hue.  only  to  o\  pre*,  the  treadle  with  his 
foot,  and  lay  on  and  take  o fJ  the  ibtv.s  with  but  hands,  ai.d  hu 
can  work  at  the  rate  of  more  than  10v0  p-r  hour.  Tbo  treacle 
press  is  also  superior  to  the  har.d-pre**  in  the  uniformity  of  i.n 
results,  eince  the  automatic  inking  ensures  a  greater  regularity  in 
tho  colour  of  tho  impressions  than  with  the  old  Laud-it. king  procv.-s. 

The  ordinary  or  double"  platen  press  was,  in  principle,  very  DoabU 
similar  to  the  band-press.  It  was  about  13  feet  long.  -  The  platen,  plate* 
in  tho  centre,  was  massive,  as  the  machine  printed  sheets  as  Urge  press, 
as  double  demy,  and  it  had  a  perpendicular  motion,  being  guided 
in  grooves  and  worked  by  a  connecting  rod  fixed  to  a  cross  beam 
and  crank,  which  acquired  its  motion  from  the  main  shaft.  In  other 
respects  the  machine  differed  from  tbo  hand-press  in  having  two 
type  beds  or  coffins  and  two  inking  table*  arranged  at  the  ends  of 
the  carriage,  which  travelled  backwards  and  forwards,  being  worked 
by  a  drum  underneath.  The  paper  to  be  printed  was  laid  to  mark* 
on  the  frisket,  and  this  was  hinged  on  the  tympan,  which  in  turn 
was  fastened  to  the  end  of  the  coffin  by  binges  or  joint*.  Tbe  frisket 
and  tympan  were  opened  by  running  up  Mrs  at  suitable  positions. 
After  a  newly  printed  sheet  was  removed,  another  was  placed  on 
the  frisket,  which  as  the  carriage  moved  ran  down  the  bars  nnd 
closed  on  the  sheet,  which  then  received  it*  impression.  This 
arrangement  was  dangerous  to  tho  bovs  who  bad  to  lay  on  tbo 
sheets. 

Formerly  it  was  thought  that  tho  very  finest  printing  could  not 
be  done  by  a  cylinder  impressing  a  forme  in  the  progress  of  its  re- 
ciprocating motion,  for  that  was  liable  to  slur  or  blur  the  im- 
pression. Hence  platen  presses  vrere  employed  for  the  best  work. 
Of  recent  years  engineers  nave  brought  tlie  cylinder  press  to  such 
perfection  that  there  is  not  the  slightest  danger,  under  the  super- 
intendence of  a  capable  man,  of  any  slur.  Working  quite  as  well 
as  the  platen  press,  the  cylinder  press  is  enormously  quicker  and 
more  productive  ;  it  requires  less  driving  power  ;  and  much  better 
inking  is  obtained,  which  is  all-important  for  fine  woodcut  print- 
ing. <  Accordingly,  for  even  the  best  illustrated  book-work,  the 
platen  power-press  is  now  almost  entirely  superseded  by  tho 
cylinder.  _ 

Cylinder  machines  are  of  two  kinds,— (1)  presses  in  which  th* 
type  ia  on  a  flat  plane  and  (2)  those  in  which  the  type,  or  more 
correctly  the  impressing  surface,  is  cylindrical.  The  first  are  called 
eylituUr  presses,  tho  second — a  development  of  the  first— the  rotary 

web  presses. 

-The. simplest  kind  of  mechanical  pre^U  called  tho  single 
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Single-  cylinder  or  one-tided  machine,  which  hu  been  recently  hronght 
cylinder  to  the  highest  state  of  perfection  by  Air  Samuel  Bremner.  It  it 
press      generally  used  for  commercial  and  fin*  book -work  on  one  tide 

of  the  paper.    There  are  different  varieties  of  cylinder  machine*, 

distinguished  by  trsdo-marka  or  the  names  of  their  makers  ;  bat 

the  general  principles,  apart  from  details,  are  practically  identical 

There  is  a  strong  east-iron  frame,  with  bearing*  to  carry  the  cylinder, 

which  runs  across  the  machine  trs inversely,  nearly  in  the  centre. 

The  cylinder  revolves  by 

gearing  connected  with  a 

main  shaft,   which  also 

work*  the  other  moving 

ports.  This  shaft  is  turned 

by  a  wheel  for  hand 

or  steam  power. 

The  table 

for 


Adv-u- 
tsges  of 
single- 
cylinder 
mseiuiv 
over 
hand- 
press  sa> 


Fio.  1J.— Extra-colour  Br*mn»r  machine,  with  sheet-cyer*. 
carrying  the  type  is  also  provided  with  a  flat  inking  board  of  wood 
or  iron,  used  for  distributing  the  iuk.  It  travels  backwards  and 
>orwards,  that  is,  with  a  reciprocating  motion.  At  one  end  of  the 
machine  is  the/caiinj-ioard,  oa  which  the  pile  of  paper  to  be  printed 
is  placed.  The  layer-on  place*  each  aheet  against  metal. mark*,  con- 
sisting of  rectangular  pieces  of  eteel  or  bras*  mounted  on  a  bar  under- 
neath, which  rises  and  fall*  according  as  the  sheet  i*  being  laid  to 
and  taken  away  from  them  When  placed  against  these  marks,  en- 
•unrig  correct  "lay,"  the  aheet  is  seized  bygripper*  or  light  metal 
claw*  fixed  on  a  bar  inside  the  cylinder.  These  clutch  the  aheet 
and  carry  it  forward  round  the  cylinder,  which  in  it*  revolution 
brings  it  forcibly  in  contact  with  the  type  forme  moving  forward 
underneath,  when  the  impression  is  effected.  Immediately  after 
the  grippers  release  their  hold,  and  the  sheet*  are  removed  singly 
by  an  attendant  called  a  taktr-ojf,  or  by  a  mechanical  automatic 
arrangement  called  a  flyer,  and  deposited  on  the  taking-off  board. 
At  th*  end  of  the  machine  farthest  from  the  laying-on  board  in 
fixed  a  trough,  which  contains  the  ink  ;  it  i*  fitted  with  the  duct 
roller  of  cast-iron,  which  revolve*  by  means  of  a  band  or  ratchet- 
wheel  and  pawl  -A  flat  bar  or  knife  with  a  thin  odg«  is  set  up 
against  the  meul  roller  lengthways  by  adjusting  screws,  which 
regulate  the  passage  of  the  ink,  and  permit  a  thin  film  to  pas*  the 
knife.  *  A  composition  roller,  called  a  vibrator,  is  fixed  underneath, 
which  takes  off  the  ink  that  has  already  been  deposited  on  the  dui't 
roller  and  leave*  a  ridge  or  strip  of  it  on  the  inking  also.  As  the 
carriage  returns,  this  itrip  of  ink  i*  distributed  on  the  inking 
table  by  rollers  placed  diagonally  across  the  machine.  The  diagonal 
position  give*  them  a  waving  motion  ;  hence  they  are  called  leavers. 
The  inking  of  the  forme  is  dons  by  another  set  of  roller*  called 
tinkers,  placed  near  th*  impression  cylinder.  The  inking  roller* 
receive  their  ink  from  what  is  distributed  on  th*  table  and  coat  the 
type  while  it  is  paaaing  underneath  them. 

Thus  the  nine  operations  of  the  hand-press  requisite  to  print  one 
impression  are  greatly  reduced.  The  bed  carrying  th*  type  to  and 
fro  from  the  point  of  impression  move*  mechanically,  superseding 
the  running  in  and  out  of  the  carriage  by  the  rounce  snd  handle 
of  the  hand-press.  The  inking  table,  although  independent,  form* 
part  of  the  type  table,  and  some  of  th*  rollers  diitribute  and  others 
ink,  this  again  being  done  mechanically  and  without  a  second 
operator.^  rhe  platen  and  the  tympan,  as  well  a*  th*  lever*  by 
which  the  iniutoasitMi  t>  giver,  are  it  effect  combined  in  th* 
cylinder,  which  rotate*  by  gearing,  the  pnstui*  b.:ng  applied 
during  the  motion  of  th*  table  itself    The  lsyin^-oa  of  ths  sheet 


upon  the  tympan  and  folding  it  down  on  the  forme  are  superseded 
by  the  presentation  of  the  paper  to  the  grippers  ;  and  the  takiug-off 
of  the  sheet  after  raising  th*  tympan  is  superseded  by  removing  it 
when  released  by  the  grippers  and  laying  it  on  the  adjacent  table, — 
both  immeasurably  easier  operations  and  done  much  more  rapidly. 
Indeed  both  laying-on  and  taking-off  may  be  done  automatically, 
a*  la  explained  below.  The  result  is  that,  while  two  men  are  re- 
ouired  to  print  a  sheet  of  book-work  on  one  side  of  the  paper  at 

the  speed  of  210 
an  hour  at  th* 
hand-press,  ma- 
chines of  this 
class  worked  by- 
one  operator 
print  about  120^ 
per  hour  Evcl. 


this, 
com- 
parison 
doe*  not 
convey  a  com- 
plete    Idea  of 
the  enormously  iu- 
c reused  productive- 
ness of  th*  cylin- 
der  machine 
over  that  of 
the  press.  Iiy 
the  lstter,  the 
t    largest  aheet  prsc- 
»'    tically  thst  could  be 
V    printed    wsa  double 
0  demy,  23  x  36  inches,  the 
rj/   superficies  of  which  is  805 
square  inches ;  single-cylinder 
machines  ire  now  made  to  print 
eight   sheet  double    crown,  the 
superficies  of  which  is  4300  square 
inches.    These  sheets  being  afterwards 
cut  up  into  double  crown  sheets,  the  pro- 
ductiveness of  the  macLteo  to  the  pre**  would  be,  per  hour,  about 
8000  to  250. 

A*  already  mentioned,  a  self-acting  feeding  apparatus  hss  been 
invented  for  supplying  single  theet*  to  cylinder  machines.  The 
pile  of  paper  is  laid  on  a  feeding  bosrd  or  tab)*,  between  gauges. 
A  pneumatio  tube  takes  up  one  sheet  at  a  time  ;  it  is  then  ran 
down  tapes  to  a  point  at  which  india-rubber  finger*  bring  it  to  the 
aide  lay  of  the  machine,  and  it  is  printed  with  perfect  accuracy  of 
regiater.  Once  started,  the  machine  works  automatically,  and  the 
services  of  both  layer-on  and  takcr-otf  are  dispensed  with. 

We  may  now  describe  that  class  of  machines  by  which  th*  paper 
is  printed  on  both  tide*,  of  perfected,  during  one  passage  through 
the  machine.  The  Applrgath  and  Cowper  or  ordinary  machine 
has  two  impression  cylinders,  having  a  continuou*  rotary  motion 
towards  each  other.  The  frame  is  necessarily  long,  usually  about 
15  feet,  and  the  width  of  the  machine  about  5  feet,  these  dimension-! 
depending  upon  the  sire  of  the  sheet  to  ho  printed.  Th*  table  or 
carriage  is  double,  containing  tw*  bed*  for  th-  two  forme*  of  type, 
to  irnpresa  the  two  sides  of  the  paper,  and  two  distributing  tables 
for  the  ink.  At  each  and  is  a  complete  roller  apparatus,  consisting- 
of  duct,  duct  roller,  vibrator,  and  wavers.  Close  to  the  largo 
cylinders  on  each  side  are  the  inking  roller*.  Th*  table  has  a 
reciprocating  motion,  a*  in  a  single-cylinder  machine.  The  dis- 
tinctive feature  is  the  ingenious  manner  in  which  the  theets  are 

E rioted  first  on  one  aide  snd  then  on  the  other.  This  is  effected 
y  carrying  them  over  cylinder*  and  drum*  by  means  of  tapes. 
The  pile  of  sheets  stands  on  a  high  table  placed  at  one  end. 
Th*  aLect  is  fed  into  the  apparatus  and  led  round  an  entry  drum  ; 
thence  it  is  carried  round  the  large  right-hand  impressing  cylinder, 
and  underneath  this,  on  the  table,  which  is  moving  at  th*  ***** 
speed  ft*  the  cylinder,  is  the  inner  forme  propealy  inked.  The 
paper  thus  receives  an  impression  on  one  side.  It  is  next  led  up 
to  the  right-hand  drum,  which  it  passe*  over,  the  printed  *id«  of 
th*  sheet  being  then  downwards  Continuing,  it  is  brought  under 
th*  second  or  left-hand  dram  and  on  to  the  left-hand  impression 
cylinder,  which  it  passe*  with  the  printed  side  still  downwsrds,  or 
next  to  the  cylinder,  exposing  the  other  aide  to  the  type  of  the 
outer  forme  on  the  table  underneath.  The  drums  have  thus  re- 
versed the  position  of  th*  paper :  th*  *id*  which  was  outside  when 
passing  th*  first  form*  is  inside  when  passing  the  second  form*, 
which  accordingly  print*  the  aheet  on  the  opposite  or  blank  aide. 
The  aheet  is  finally  run  out  by  the  tapes  snd  delivered  in  the  s)«ce 
between  the  large  cylinders,  seiied  by  *  taking-off  boy,  and  deposited 
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on  a  table  or  Uking-ofT  hoard.  This  press  is  known  as  tlie  drop- 
bar  ptr/ttting  machine,  owing  to  a  peculiarity  of  the  arrangement 
by  which  the  paper  is  conveyed  into  tho  tape*.  In  front  of  the 
feeding  table  ia  a  rod  or  bar  of  steel,  along  which  are  fitted  several 
metal  disksor  bosses  about  half  an  iuch  thicker  than  the  bar  itself. 
These  can  be  shifted,  by  means  of  small  screws,  to  any  position 
along  the  rod  to  suit  the  size  of  the  sheet  to  be  printed, 
To  this  bar  is  fixed  a  short  arm,  with  a  pulley  at 
the  end,  which  works  rouud  a  wheel  attached 
to  a  cam  with  a  dip.  Every  time  the 
pulley  drops  into  the  dip,  the  bar  de- 
^  scends  upon  tho  paper,  which  is  laid 
o  marks  at  the  front  ;  and  the 
bar,  possessing  a  rotary  mo- 
tion from  the  tapes,  runs 
itho  shout  between  a  roller 


m 


and  a  small  drum  on  to  the  inner  forme  cylinder,  as  already  stated. 
Other  kinds  of  machines  are  distinguished  as  the  web,  having  a 
web  or  a  scries  of  broad  tapes  which  Fio  on  the  laying-on  board  and 
are  fastened  to  a  small  drum  underneath  it.  Tho  drum  has  a  series 
of  small  cogs,  and  when  it  is  forced  forward  it  moves  the  web  or 
tapes  in  tho  same  direction.  The  sliest,  having  been  laid  to  a, 
bark  mark  on  the  tapes,  is  propelled  between 
two  revolving  rollers  and  thus  taken  into  tho 
machine. 

There  are  several  distinct  types  of  per- 
fecting presses  in  use,  but  we  can  only 
notice  one  or  two.     In  the  Anglo- 
French  machine,  which  was 
vetikd  in  England  but  im- 
proved in  France,  grippers 
are  used  instead  of  tapes  and 


m 


Fio.  13.— Marinoni  corablaed  rwrfectliiu  ami  duplex  slnjlc-crlh-ilcr  mi  li!nt. 


the  intermediate  drams  for  conveying  the  sheet  from  on*  cylinder 
to  the  other.  The  cylinders  are  on  a  level,  but  alternately  rise  and 
all,  allowing  the  sheet  to  clear  the  forme.  Quite  recently  a  single- 
cylinder  perfecting  press  has  been  invented.  The  cylinder  is  double 
the  usual  size  and  has  two  printing  surfaces  ana  a  double  set  of 
grippers.  Two  sheets  are  printed  at  each  revolution,  the  first  being 
the  white  paper  and  tho  second  the  partly  printed  sheet  which  has 
immediately  preceded  it  The  sheet  is  fed  in  as  to  an  ordinary  single 
side  press,  printed  on  one  side,  taken  oft",  reversed,  again  gripped, 
and  perfected,  when  it  is  automatically  delivered  on  the  table. 

It  has  been  mentioned  that 
150  sheets  or  a  token  per  hour, 
printed  on  one  silo  only,  re- 
present the  work  of  two  men  at 
the  hand-press.     Two  youths 
at  a  perfecting  machine  will 
corapltte    from   1200  to 
2000  copies  per  hour,  ..****" 
crjual  to  4000  im- 
pressions on 


n 


v. 


one  side  ouly,-*n  increase  of  about  six  teen  fold.  This,  however, 
does  not  represent  the  whole  of  the  superiority  of  these  machines. 
Sheets  much  larger  than  double  crown  (20  x  30  inches)  can  hardly 
be  worked  at  a  press  ;  tho  machine  perfects  a  sheet  nearly  double 
this  size — 50  x  40  or  four  royal,  so  that  tho  proportionate  product 
of  the  machine  to  the  press  is  about  as  32  to  1. 

Perfecting  machines  are  not  so  much  us"d  for  book-work  as 
formerly.  The  single-cylinder  machine  ha3  been  brought  to  such 
perfection,  and  is  so  superior  in  its  inking  arrangementa,  tbat 

fruiters  prefer  it  la  America  nearly  all  machines  are  one-aided, 
'or  newspapers  of  limited  circulation,  however,  tho  perfecting- 
machino  is  well  adapted.  Complete  copies  of  a  journal  are  produced 
as  soon  ss  tho  machine  is  started  ;  extra 
copies  can  be  worked  off  while  news- 
agents are  waiting  ;  and  a  number  of 
sheets  need  not  be  printed  off  on 
one  side  to  bo  completed  when 
a  sudden  demand  arises. 

Fig.  13  shows  a  new  form 
of    French  jieifeeting 
machine  for  printing 
1  book  -  work,  the 
i  Maiinoni  com- 


Fio,  14.— Walter  machine. 


Lined  perfecting  and  duplex  single-cylinder  machine.  The  improve- 
ment in  this  machine  over  the  perfecting  two-cylinder  machine  de. 
scribed  above  consists  in  the  alteration  of  some  mechanical  parts,  so 
that  tho  samo  machine  can  be  used  for  printing  sheets  either  on 
both  sides  or  on  oue  side  only.  It  therefore  serves  the  purpose  of 
two  single -cylinder  machines  or  of  one  perfecting  machine,  the 
change  from  one  to  the  other  being  very  simple. 

The  rotary  press  differs  essentially  from  tho  cylinder  mschinc. 
In  the  former  the  printing  surface  and  ths  impressing  surface  both 
i-ot/ito  continuously,  and  tho  paper, — not  cut  up  into  single  sheets, 
but  carried  between  the  two  cylinders  in  a  roll  or  web,  liko  a  ribbon. 


—receives  successively  an  impres&ion  on  en  At  side,  after  which  it  is 
cut  up  into  sheets  of  the  proper  size  and  folded  as  it  is  run  out,  tho 
sheets  being  deposited  ou  a  table  ready  for  removal. 

As  representative  of  this  class  of  machines  wo  may  take  the  Walter 
Walter  press,  whose  mechanical  arrangement  is  shown  in  fig.  press. 
14.  The  paper  to  be  printed  from,  a  continuous  web  abirc^  tWi 
yards  in  length,  is  wound  on  a  small  roller  at  P.  It  is  passed  over 
a  tension  rollor,  and  then  over  the  damping  cylinders  W,  W, 
and  thoroughly  wetted  on  both  sides.  The  damping  cylinders  aro 
hollow,  and  contain  sponges  from  which  the  water  is  distributed  by 
centrifugal  force,  the  outside  of  the  cylinder  being  covered  with 


Digitize 


70S 


TYPOGRAPHY 


[practical. 


The  piper  next  passe*  on  to  the  printing  cylinder! 


which  "the  printing  surface — not  composed  of  movsblo 
but  of  stereo  plates — is  u: 


'i.'lanlii'l'i 
T,  r,  01 

types  but  of  stereo  pistes — isTizotl,  and  to  the  impression  cylinders 
f,  T.  Tho  printing  cylinders  contain  each  the  plate  in  curvilinear 
•hape,  constituting  tho  forme  for  ono  side  of  the  paper.  Tho  web 
s  led  between  the  prinltug  and  the  impression  cylinders,  as  shown 
by  the  dotted  line.  After  being  printed  an  one  side  by  T,  it 
travels  round  /  and  roccivos  an  impression  on  the  other  sido  from 
2*.  thus  being  "perfected."  It  then  passes  on  to  the  cutting 
cylinders  K,  K,  one  of  which  has  a  serrated  knife,  which  enters 
tne  paper,  and  on  the  application  of  tension  divides  the  web, 
causing  the  peculiar  saw-like  edge  seen  in  copies  of  journals  printed 
on  rotary  machines.  Tho  paper  is  next  earned  in  over  taj>es  to  the 
point  where  the  coraplcto  severance  takes  place.  Soon  alter  they 
encounter  a  pendulous  frame,  which  delivers  them  in  two  piles 
on  to  the  tables  x,  x,  whence  they  are  removed.  There  is  an  ink 
onpply  trough  a,  which  is  connected  with  tho  distributing  rollers 
by  a  revolving  metal  roller  b.  The  distributing  rollers  of  metal 
are  marked  /,  g,  A,  i,  and  tho  rollers  which  ink  the  forme,  made  of 
the  ordinary  composition,  arc  marked  ir,  *. 

Tho  average  rato  of  speed  of  the  Walter  press  is  12,000  per  honr, 
tho  slieets  being  printed  on  both  sides.  In  this  apparatus  every- 
thing is  automatic  :  thoro  is  self- feeding  and  self-delivery,  the  web 
of  paper  at  ono  cud  being  transformed  into  properly  printed  single 
sheets  at  the  other.  Tho  machine  requires  only  ono  man  to  super- 
intend its  general  working,  including  tho  replacing  of  the  web 
when  printed  and  the  removal  of  the  successive  piles  of  sheets. 
In  respect  ot  speed,  if  the  perfecting  machine  is  to  the  hand-press 
as  82  to  1,  the  rotary  will  bo  to  the  hand-press  as  36  to  1.  Tho 
Walter  press,  requiring  »  space  of  only  about  14  feet  by  5,  is  not 
more  reinarkablo  for  its  speed  and  economy  than  for  its  simplicity 
of  construction  and  its  compactness.  And  the  same  remark  applies 
to  several  other  machines,  such  as  the  Victory,  the  Hoe,  and  the 
Prcstonian,  which  havo  siuco  come  into  use.  Thoir  general  appear- 
anco  is  that  of  a  collection  of  small  cylinders  or  rollers,  through 
which  the  paper  so?m»  to  fly  at  railway  speed,  issuing  forth  in  two 
descending  torrents  of  sheet*  accurately  cut  into  lengths.  Without 
such  machinery  tho  prodigious  issues  of  somo  of  the  morning 
journals  would  not  be  possible.  One  daily  paper  averages  a  circu- 
lation of  more  than  a  quarter  of  a  million.  This  enormous  number 
of  sheets  are  printed  in  about  four  hours,  owing  to  the  type  matter 
bein^  stereotyped  and  placed  on  several  presses. 

Printing  from  webs  of  paper  instead  of  single  sheet*  will  probably 
bo, adopted  in  the  future  for  all  newspapers  and  even  books  of  large 
circulation.  Hand-feeding  is  limited  by  tho  ability  of  the  operator 
to  lay  the  sheets  on  the  feeding-board  with  the  necessary  accuracy. 
Ono  chief  obstacle  to  the  more  general  adoption  of  Totary  printing 
is  the  expense  of  stereotyping  tho  type  formes.  Although  a 
machine  has  been  constructed  in  which  movable  types  can  be 
placed  round  tho  periphery  of  an  impressing  cylinder,  it  cannot 
competo  with  the  WalUr  and  other  presses  using  stereo  plates.  The 
problem  of  printing  directly  from  flat  formes  of  ordinary  types,  as 
wen  as  from  stereotypes,  with  paper  supplied  in  tho  roll,  is  one 
that  may  be  commanded  to  engineers.  The  saving  in  stereotyping 
in  many  coses  would  be  very  considerable  ;  but,  even  where  this  is 
not  an  object,  tho  readiness  and  caso  with  which  {he  t^po  could 
be  manipulated  would  ensure  for  such  an  apparatus  admission  into 
offices  where  tho  large  notaries  of  the  present  day  are  inadmissible. 
It  would  also  enable  illustrated  journals  to  be  printed  from  tho 
web.  The  pictures  introduced  into  some  of  our  daily  journals  are 
very  rude  when  compared  with  those  in  periodicals  print*!  on  flat- 
bed machines.  This  is  owing  partly  to  the  distortion  that  arises 
when  tho  cast  from  a  fl.it  block  is  accommodated  to  a  curved  sur- 
face, paitly  to  tho  fact  that  stereotyping  docs  not  give  tho  fine  and 
delicate  reproduction  that  eloctrutypuuz  supplies,  and  partly  to  the 
imperfect  inking  power*  of  the  machines.  Quite  recently  a  plan 
has  been  patented  whereby  curved  electrotypes  of  pictures  can 
be  fastened  to  blank  or  depressed  portions  of  an  ordinary  curved 
stereo  plate  ;  but  the  mothod  is  not  always  practicable.  With  a 
flat-bed  machino  tho  forrao  to  be  printed  from  might  be  of  a  com- 
posite kind,— partly  movablo  types,  partly  stereotype,  and  partly 
electrotype.  One  difficulty  of  constructing  a  web  printing  machine 
with  a  flat  bed  is  that  of  turning  the  sheet  so  that  it  may  be  printed 
almost  simultaneously  on  both  sides.  It  would  have  to  be  reversed 
by  tho  continued  rotary  movement  of  the  cylinder.  This,  however, 
is  quite  within  the  limits  of  practicability,  and  experiments  are 
now  being  tnado  to  devise  a  machino  with  this  feature. 
Roller  For  about  three  centuries  after  the  invention  of  printing  the 
composi.  forme*  were  inked  by  leather  balls.  When  machino  presses 
lion.       introduced,  their  earliest  iuventor  tried  to  use  cylinders  ooi 

with  leather  ;  but  tho  plan  was  most  unsatisfactory,  until  a  subse- 
quent inventor  adopted  a  composition  cf  glue  and  treacle,  which 
was  cast  into  cylinders  having  an  inner  "stock  "  of  metal  or  wood. 
For  about  half  a  century  this  composition  was  nsed  exclusively  for 
both  hand  and  machine  presses.  Since  then  glycerin  has  been  in- 
troduced for  roller  making.  Hansard's  recipe,  in  use  when  the 
8th  edition  of  tho  present  work  was  issued,  was— glue  4  parts, 
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treaclo  12  parts.  Pans  white  1  part  But  a  much  better  composi- 
tion is  now  formed  of  glue  10  parts,  sugar  10  parts,  and  glycerin 
12  parts.  The  glyceriu  has  the  property  of  always  keeping  the 
roller  moist  and  soft,  whilo  the  tendency  of  glue  and  treacle  is  to 
dry  and  harden.  A  glycerin  roller  lasts  much  lonper  than  one  of 
glue  and  treacle. 

Printing  ink  has  peculiar  qualities.   It  is  required  to  change  from  Qualities 
tho  soft  adheaivo  state  in  which  it  is  applied  to  the  type  to  that  of  of  print- 
a  perfectly  hard  and  dry  substance  after  being  transferred  to  the  iug  ink. 
paiwr.    This  change  of  condition  must  be  under  control,  and  when 
air  is  excluded  the  iuk  should  keep  in  good  order  any  length  or 
time.    During  its  application  to  the  type  its  solidification  should 
lie  as  slow  as  possible,  and  unaccompanied  by  the  emission  of  any 
unpleasant  or  deleterious  odour.    It  ought  not  to  affect  the  rollers, 
and,  having  been  applied  to  the  paper,  its  action  should  be  confined 
to  a  very  Blight  penetration,  just  sufficient  to  prevent  its  detach 
mcnt  without  injuring  tho  surface  of  Uie  paper.    It  must  dry  into 
a  hard,  inodorous,  and  unalterable  solid.    Tho  ingredients  of  ink 
are  burnt  linsood  or  other  oil,  rosin,  and  occasionally  soap,  with 
various  colouring  matters ;  thst  for  black  ink  is  usually  lamp  black, 
but  charcoal  andother  cheaper  materials  are  occasionally  introduced. 
Ink  is  removed  from  types  and  blocks  by  detergents,  such  i 
and  pearl  ash  ;  benzine  is  also  well  adapted  for  the  ] 


Colour  Printing. 

The  apparatus  previously  described  is  intended  for  monochrome  Printing 
printing,  whatever  bo  the  shade  of  the  ink.    When  two  colours  or  In  two 
more  have  to  be  printed  in  one  composition,  there  must  be  a  colours, 
separate  type  forme  or  separate  engraving,  and  a  separate  printing, 
for  each.    Many  attempts  have  been  niado  to  print  sovoral  colours  • 
simultaneously  by  dividing  the  trough  or  manipulating  tho  rollers. 
All  these  have  been  more  or  leas  unsuccessful,  with  the  exception  of  a 
press  invented  by  Mr  W.  Conisbee,  which  prints  from  typo  formes 
in  two  colours.    In  construction  it  is  somewhat  similar  to  thq. 
ordinary  single-cylinder  machine,  but  is  provided  with  two  sets  of 
inking  apparatus,  including  ductor,  wavers,  and  inkers,  each  of 
which  acts  totally  independent  of  the  rest.    The  cylinder  is  placed 
in  tho  centre  of  tho  machine  and  makes  two  continuous  revolutions, 
giving  an  impression  for  each  colour.    There  are  two  ty 
each  containing  only  the  lines  to  be  worked  in  ono  of  tl 
These  are  in  two  beefs  adjoining  one  another,  and,  tho  circumfi 
of  the  cylinder  being  equal  to  the  length  of  one  bed,  one  colour  is 
printed  by  the  first  revolution' and  the  other  by  the  second.  The 
sheet  is  thus  printed  twice  without  being  released  from  the  grippe  rs, 
whereby  perfect  register  is  ensured. .  1  he  speed  is  slow,  averaging 
800  to  400  complete  Impressions  per  hour. 

The  method  by  which  the  beautiful  coloured  supplements  issued  Oironio- 
occasionally  with  illustrated  newspapers  are  printed  may  bo  slightly  typo- 
referred  to.  A  copy  of  the  artist's  painting  is  first  of  all  made,  on  graph*- 
a  scale  regulated  by  the  size  of  the  reproduction.  This  being  sup- 
plied to  the  engraver,  an  outline  or  key  block  is  made  and  proofs 
nulled.  It  is  now  necessary  to  determine  tho  tones  of  colour  to 
to  nsed, — a  process  demanding  great  experience.  The  key  block 
will,  if  printed  first,  afford  a  guide  for  the  registration  of  tho  subse- 
quent printings ;  sometimes,  however,  that  is  reserved  for  a  later 
stage.  The  colours  on  which  the  subsequent  printings  are  done 
must  be  of  a  transparent  nature.  The  blocks  are  sometimes  pro- 
duced by  the  typographic  etching  process,  which  gives  a  softness, 
delicacy,  and  variety  uuattainabVe  V  the  graver.  The  blending 
of  the  colours  is  tho  most  delicate  task  the  printer  hss  to  under- 
take.  A  largo  picture  is  often  printed  in  ten  or  more  workings, 
somo  of  them  in  their  turn  intensifying  and  bringing  previous 
colour  workings  into  stronger  relief,  others  giving  shape  and  form 
to  tho  picture.  Almost  to  the  end  of  the  process,  hot. ever,  the 
picture  will  want  vitality  ;  its  outlines  will  be  hard  and  bare,  or 
vague  and  undefined,  according  to  the  sequence  of  the  colours. 
Another  working  may  give  grey'  tones  where  wanted,  and  ma) 
increase  tho  depth  and  transparency  of  various  parts.  A  deep 
flesh  working  may  have  a  marked  elfrct  on  the  development ;  and, 
near  the  close  of  the  series,  if  the  entire  colouring  is  found  to  bo 
too  warm,  it  may  be  corrected  by  over-printing  very  nearly  the 
whole  subject  Chromo- typography  has  undoubtedly  made  great 
strides  dning  the  past  twenty  years,  its  best  results  being  shown 
in  the  coloured  prints  for  illustrated  journals.  For  the  production 
of  pictures  for  commercial  and  artistic  purposes  chromo-hthography  Chrome- 
is  centrally  resorted  to  on  account  of  its  relative  economy.  In  Utho- 
lithograpby  for  typographic  purposes  the  lino  has  to  be  cut  and  the  grapby. 
space,  on  both  aides  removed  so  as  to  leave  the  line  alone  to  be 
charged  with  the  ink,  or  the  white  space  has  to  be  etched  away  with 
an  acid.  The  printing  of  isolated  points  too  is  easily  effected  from 
a  stone,  whereas  most  minute  labour  is  necessary  to  engravo  them. 
Typographic  etching  has  here,  however,  been  of  great  assistance. 
The  differences  of  printing  surface  caused  by  the  colours  are  met 
and  overcome  by  the  lithographic  stone  with  great  facility,  even 
when  the  spaces  are  largest  and  most  uneven  ;  it  is  quite  the  con- 
trary in  regard  to  typography,  wherein  the  work  has  to  bo  charged 
with  ink  to  a  greater  extent  >ccrdine  to  ita  size,  and  the  quantity 
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of  ink  requisite  varies  with  tbe  fineness  of  the  strokes  and  of  their 
distance  apart.  Owing  to  this  we  sea  in  moat  letter- press  poly- 
chromatic prints  a  deficiency  of  transparency,  of  half-tin U,  of  depth 
<ff  ground,  and  of  general  harmony.  Even  if  it  war*  possible  to 
make  ehromo- typography  as  easy  as  chromo- lithography,  there 
would  still  be  the  obstacle  of  its  very  much  greater  coat,  owing  to 
the  expense  of  the  engraving  and  of  the  casta  from  tho  key  block. 
In  chrome-lithography  the  designer  can  repeat  the  designs  for  the 
different  stones  by  a  process  that  costs  almost  nothing.  Also  in  the 
process  of  multiplying  the  blocks  the  deviation  in  tho  register  of 
the  successive  colours  is  practically  unavoidable.  In  lithography 
the  surface  to  be  printed  is  nearly  level ;  hence  the  sheet  la  not 
shifted  and  twisted  or  stretched  in  places,  aa  it  is  in  typography, 
owing  to  the  alternate  closeness  and  absence  of  contact  between  the 
sheets  and  the  raised  and  depressed  surface  of  the  block.  Whatever 
success  the  letter-press  method  haa  attained  of  late  is  owing  to  the 
invention  of  electrotyping  and  process  blocks,  and  to  the  improve- 
ment of  machinery.  For  to  print  thesa  pictures  enormous  strength 
snd  rigidity,  and  the  moat  perfect 
arc  absolutely  essential. 


Improve- 


paper 


In  type. 


We  will  now  give  a  cursory  glance  at  the  changes  that  have 
boon  effected  during  the  last  twenty-five  rears  in  the  processes  and 
the  prod  a  eta  of  the  art  of  printing.  That  these  bavo  been  of  a 
moat  drastic  kind  may  be  gathered  from  a  comparison  of  the 
appliances  figured  and  derenbed  in  the  8th  or  the  provious  edi- 
tions of  the  encyclopedia  Britanniea  with  those  referred  to  above. 
The  band-proas  has  been  almost  completely  superseded  by  the 
machine  press.  Cylindrical  impression  haa  displaced  platen  impres- 
sion, and  the  finest  hook-work  and  woodcut  work  are  done  on  a 
cylinder  press.  In  book-work,  indeed,  other  aignificaut  changes  have 
taken  place.  Whereas  formerly  it  waa  deemed  essential  that  the 
paper  should  be  damped  before  printing,  in  order  to  get  a  delisate 
and  perfect  impression,  some  of  the  finest  books  and  periodicals  are 
uow  printed  on  dry  paper,  highly  calendered,  even  the  illustrated 
journals  and  soma  of  tne  evening  papers  being  so  worked.  Then, 
it  waa  thought  necessary  for  the  safety  of  the  type  to  interpose  a 
thick  soft  blanket  between  it  and  the  pressing  surface,  whether 
cylinder  or  platen ;  now,  it  is  found  equally  safe,  and  far  more 
conducive  to  a  good  impression,  to  make  the  packing  as  thin  and 
hard  aa  possible.  Then,  fine  woodcuts  were  "brought  up"  by  the 
use  of  many  "overlays"  end  "underlays"  to  correct  inequalities  in 
the  surface  of  the  blocks  and  emphasize  some  of  the  porta  ;  now, 
although  the  art  of  "making  ready"  haa  been  brought  to  great 
perfection,  tha  fewer  and  thinner  the  o»erlaye  employed  tbe  better. 
And  it  ma/  not  be  irrelevant  to  point  out  that  the  printing  of  wood- 
cuts haa  Improved  in  tbe  same  degree  aa  the  engraving  of  them. 

Perhaps,  however,  the  mnat  remarkable  change  is  that  made  in 
newspaper  printing.  The  highest  achievement  mentioned  in  the 
article  "Printing  in  the  8tn  edition  of  '>i»  woik  was  the  six- 
cylinder  Hoe  machine.  The  makers  of  that  apparatus  subsequently 
!  contrived  machines  of  eight  and  ten  cylinders.  But  they  have  now 
been  wholly  superseded  by  the  rotary  presses  on  the  Walter  principle. 
Tha  hand  feeding- in  of  single  sheets  is  entirely  done  away  with,  and 
all  newspapers  of  considerable  circulation  are  printed  from  long  reels 
of  paper, uncut,  as  originally  made  .at  the  paper- inilL  Tbe  maxi- 
mum number  of  copies  which  a  machine  ot  this  class  would  print 
with  ten  feeding  attendants  and  four  taking  away  attendants  would 
be  8000  an  hour.  For  folding  the  8000  printed  copies  five  folding 
machines  and  at  least  two  attendants  would  be  required  to  keep 
pace  with  the  printing  machines.  Thus  nineteen  men  were  required 
to  print  and  fold  8000  copies  per  hour  with  the  best  machines  as 
late  as  1870.  With  a  rotary  machine  doing  the  same  or  a  larger 
quantity  of  work  only  two  men  aw  required.  The  cost  for  print- 
ing and  folding  1000  copies  by  the  Hoe  machine  waa  estimated  at 
la.  44,  whilo  with  the  rotary  it  is  only  abont  2d.  Honca  the  saving 
of  wages  to  a  newspaper  issuing  200,000  copies  a  day  on  818  working 
days  would  he  nearly  £3700  in  •  vear.  This,  in  connexion  with  im- 
provements in  paper,  or  rather  the  discovery  of  cheaper  materials, 
bringing  the  pnee  of  "  news  "  down  to  about  2d.  per  lb— one  quarter 
of  its  price  a  very  few  years  ago— accounts  for  much  of  the  enter- 
prise of  modern  journalism.  For  some  time  after  the  abolition  cf 
the  paper  duty  there  was  a  loss  on  the  circulation  of  a  largo-ai'eil 
penny  journal ;  now  there  is  a  considerable  gain.    Lately  rotary 

firaesea  for  small  jobbing  work  have  been  constructed;  and  before 
ong  the  rotary  principle  will  probably  be  rendered  available  for 
illustrated  periodicals  and  fine  book-work,  printed  from  webs  or 
reels  of  paper  instead  of  single  sheets.  Great  improvements  havs 
also  been  made  in  type-founding,  and  the  Bomsn  and  Italic  founts 
now  used  by  English  printers  are  equal  to  those  of  any  country 
In  the  world.  It  is  sometimes  said  thst  English  tditiom  <U  lure 
ire  not  equal  to  those  of  the  French,  and  that  this  is  owing 
to  the  inferiority  of  the  founders.  This  is,  however,  not  quite 
true  :  some  of  the  best  French  books  are  printed  from  Knglish 
types  or  from  types  cut  in  the  English  manner.  It  is  alio  tho 
'ashion  to  compare  modern  printed  books  with  those  of  the  Elzevirs 


a  w  any  aencicucy  in  raocnauicai  execution,  tne 
English  printers  has,  however,  been  greatly  raised 
Few  Tears,  and  a  very  interesting  movement  is  going 
produce  important  results  in  tho  future.    In  1880 


and  Riskerrille.  Yet  as  a  matter  of  tact  their  best  faces  have  been 
reproduced  with  perfect  success  by  modern  founders.  From  u 
mechanical  point  of  view  the  impression  given  by  the  beat  machine 
presses  to-day  is  undoubtedly  superior  to  that  of  the  hand-presses 
of  the  17th  and  18th  centuries.  If  modern  books  suffer  in  any  respect 
on  comparison  with  those  of  former  times,  which  are  so  highly 
prized  by  bibliophiles,  it  is  owing  to  their  want  of  general  artistic 
tnsembU,  and  not  to  any  deficiency  in  mechauical  execution.  The 
artistic  taste  of  ~ 
during  tbe  la»t  few" 
on  which  must  pro< 
Mr  Andrew  W.  Tuer  of  Loudon  organized  the  Printers'  Specimen  Print eV 
Exchange,  a  scheme  intended  to  promote  the  technical  education  Spcci- 
of  the  working  printer.  Each  contributor  to  the  exchange  furnishes  men  Tx 
periodically  a  certain  fixed  number  of  typographical  specimens,  all  clianrc  • 
alike,  which  are  collated  into  sets,  aud  again  distributed  to  the 
members,  each  of  whom  gets  a  volume,  consisting  of  one  copy  of 
the  work  of  each  of  his  "fellow -contributors.  Hy  this  plan  tliry 
become  acquainted  with  tho  progress  mado  by  their  brethren,  and 
good  taste  and  good  work  are  fostered  and  mutually  encouraged. 
The  eighth  quarto  volume,  issued  in  1887,  contains  nearly  400  fine 
specimens  of  typography  by  as  many  different  hands.  It  forms 
also  tho  best  criterion  or  the  character  of  the  jobbing  work  done  at 
the  present  day,  not  only  in  England  but  abroad,  for  the  schvmn 
Is  of  an  international  character.  The  results  of  the  revival  in  Artiitie 
artistic  printing  during  the  last  decade  are  especially  noticeable  in  printing, 
jobbing  work.  Much  of  this  improvement  is  dne  to  the  superior 
material  with  which  the  printer  is  furnished,  and  especially  to  tbe 
great  variety  of  Ornamental  types  which  have  been  introduced. 
The  specimen  books  of  the  principal  type-founders  are  splendid 
volume*,  containing  several  thousand  different  faces.  Tho  best 
work  of  German  printers  is  noteworthy  for  its  studied  neatness  and 
attractiveness,  tasteful  and  harmonious  arrangement  of  colour  and 
tint,  a  characteristic  and  conscientious  attention  to  details  of  finish, 
exact  register,  and  beauty  of  impression.  American  work  excels 
in  originality  of  design,  brilliancy  of  colour,  and  perfect  finish. 
English  printers  are  closely  following  tho  best  points  of  each  ol 
these  schools  of  typography.  There  is  a  distinct  leaning  at  present 
to  the  German  style,  but  with  little  slavish  imitation.  Tne  dis- 
tinctness of  English  typography  is  maintained,  while  the  beautiful 
German  combination  borders,  produced  with  such  profusion  of  late, 
are  judiciously  utilized,  often  in  conjunction  with  American  type. 
In  tho  arrangement  of  colours  English  printers  prefer  tho  quiet 
harmonious  tints  of  tbe  Germans  to  the  bold  striking  contrasts  of 
the  Aniericsns. 

The  vast  extent  of  the  operations  of  tho  printing  fraternity  Ditialor 
at  tbe  present  day  is  in  remarkable  contrast  to  those  of  the  15:h  of 
century,  when  tho  making  of  books  was.  an  art  like  the  sculpture  laU>ur. 
of  statues  or  the  designing  of  buildings.  Now,  printing  is  a  manu- 
facture in  which  large  capital  and  the  greatest  division  of  labour  aro 
essential.  The  old  printers  were  almost  entirely  independent  of 
other  craftsmen.  From  the  casting  of  the  type  to  the  mixing  of 
the  ink  they  did  nearly  everything  for  themselves.  Gradually  tbe 
different  departments  of  tho  art  were  constituted  separate  and  re- 
cognized trades.  The  type-founder  was  probably  the  first  to  seccdo 
from  the  concern  ;  then  printers  delegated  to  others  the  making 
of  presses  ,  afterward*  the  ink  aud  the  rollers  found  separate  ami 
distinct  manufacturers  ;  snd  there  arose  a  class  of  pemons  who, 
though  belonging  to  other  triJes,  mndo  printing  appliances  a 
specialty,  such  as  printers'  smiths,  printers  joiner*,  and  printers' 
engineers.  Subdivision  again  b.is  taken  pla.ro  in  regard  to  tho 
operations  which  chiefly  appertain  to  printing.  The  earn*  matt 
was  formerly  able  to  set  up  and  print  off  the  types,  to  fold  tli» 
sheets  perhaps,  and  even  to  make  t  ncru  up  into  books.  The  opera- 
tive priutcr  has  now  become  either  a  pressman  or  a  compositor. 
If  he  is  of  the  first  denomination,  he  may  be  classed  according  «4 
be  works  at  press  or  machine.  If  he  u  a  machinist,  ho  may  super- 
intend or  be  a  "minder,"  or  he  may  be  a  laycr-on  or  a  taker  oil"  of 
tho  sheets.  If  he  isa  minder,  he  may  understand  only  book  machine* 
or  only  news  machines;  he  may  know  all  about  platens  and  llttla 
about  cylinders  ;  or  of  cylinder*  be  may  know  only  one  kind.  En- 
tirely novel  machine*  create  a  new  class  of  artisans.  There  are  melt 
perfectly  competent  to  manage  a  Walter  press  who  are  ignorant  hour 
to  work  two-colour  or  fine  book-work  machines.  In  the  compositor'* 
department  division  of  labour  is  carried  out  to  a  still  minuter  degree. 
An  old-fashioned  printer  would  set  up  iiuliiferently  a  placard,  a 
title-page,  or  a  book.  At  the  present  day  we  have  jobbing  hands, 
book  handa,  and  new*  hands,  the  word  "hand"  suggesting  tho 
factory-like  nature  of  the  business.  There  aro  Jobbing  handa  who 
confine  themselves  to  posters,  and  know  little  about  general  work 
even  in  this  department.  Book  hands  comprise  thoso  who  set  up 
the  title*  and  those  who  set  up  the  body  of  tho  work.  Of  theso 
latter  again,  while  one  man  composes,  another,  the  "maker  up," 
arranges  the  pages.  Even  the  art  of  fitting  up  tho  furniture  <•!■ 
"dressing  the  chsse"  is  given  to  the  "quoin -drawer  overseer." 
News  hands  include  advertisement  hands  and  general  hands.  Some 
men  work  hj  day,  other*  altogether  by  niyht ;  somo  do  general 
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book-work  composition  ;  others  set  up  headlines ; 
the  galley*  ;  others  "prove  "  them. 
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Old  ShjU  Printing. 

Old  stylo  Within  the  last  few  years  there  has  been  an  interesting  revival 
printing,  of  the  old  style  of  book  printing.  It  owes  its  origin  to  air  Whit- 
tingham  of  the  Chiswick  Press,  who  in  1643  was  desirous  of  printing 
in  appropriate  type  a  work  of  fiction  the  diction  of  which  was 
supposed  to  be  that  of  the  reign  of  Charles  II.  As  the  original 
"  old  face  "  matrices  of  the  first  Caslon  had  been  preserved,  a  fount 
was  cast  from  them,  and  on  getting  a  proof  with  good  ink,  on  good 
paper,  from  a  modem  press  the  impression  was  found  to  be  far 
Mipcrior  to  specimens  printed  from  the  original  fount.  Since  then 
the  demand  lor  old-faced  characters  haa  steadily  increased,  and  all 
founders  now  supply  imitations  of  the  old  types.  Comparing  the 
old  face  and  the  modern  characters,  the  latter  are  more  regular  in 
si™,  lining,  setting,  and  colour, — using  these  words  in  the  technical 
sense  of  the  foundor ;  they  hare  finer  strokes  and  serifs,  and  produce 
in  tho  page  a  more  regular  and  sparkling  general  effect  At  the 
some  time  it  may  be  conceded  that  legibility  has  been  to  a  certain 
extent  fracrifieed  to  beauty  and  general  effect  ,  About  1882  an 
eminent  French  printer  made  a  number  of  experiments  to  aacortain 
what  it  is  that  constitutes  legibility  in  type,  and  found  that  people 
read  with  less  fatiguo  according  as  the  letters — {a)  aro  rounder,  (b) 
are  more  equal  in  thickness,  (e)  have  shorter  upstrokes,  (rf)  ere 
dissimilar  to  each  other,  and  («)  are  well  proportioned  to  their  own 
body.  Drawings  of  letters  from  old  books  were  visible  and  legible 
.'it  a  distance  at  which  modern  letters  could  not  be  distinguiahed. 
The  revival  has  also  brought  about  the  re-introduction  of  antique 
head-pieces  and  tail-pieces,  vignettes,  and  initial  letters,  which 
liave  been  reproduced  from  old  books  by  photography  and  typo- 
ctching.  For  this  kind  of  printing  white  paper  has  given  place  to 
toned,  of  a  straw  tint,  which  is  often  more  agreeable  to  the  eyes 
than  the  excessively  bleached  paper  which  was  hitherto  the  fashion. 
Also  hand-made  instead  of  machino-mado  paper  has  to  a  large  extent 
come  into  vogue.  Its  characteristic  is  the  "  deckle  edge  ,  which 
distinguishes  it  from  the  clean-cut  edge  of  machine  papers,  and 
is  highly  prized  by  some  bibliophiles.  When  extreme  verisimili- 
tude u  required,  this  kind  of  printing  is  done  on  tho  blank  leaves 
of  real  old  books,  some  of  •which  have  been  ruthlessly  destroyed  for 
this  modern  cra».  On  tho  whole,  however,  tho  revival  of  old  stylo 
printing  has  been  beneficial :  it  has  encouraged  printers  to  study 
tho  more  artistic  attributes  of  the  productions  of  the  great  printers 
of  the  past,  and  has  educated  the  public  taste  by  presenting  them 
with  examples  of  the  best  kind  of  book-making. 


Printing  Establishment. 
Doput-  A  large  book-printing  establishment  contains  many  distinct. de- 
menu  cf  partmcnta,  some  of  which  have  not  been  previously  referred  to  and 
a  print-  may  here  be  summarily  mentioned.  The  reading  department,  some- 
>  X<!Nl.->t>-  limes  called  tho  closet,  consists  of  a  number  of  smsll  apartments, 
IUhm»;L  each  furnished  with  a  desk,  a  couple  of  stools,  and  a  shelf  for 
books  or  reference,  and  having  for  its  occupants  the  reader  and  his 
reading-boy.  There  is  also  the  warehouse,  where  all  the  printed 
mid  unpiinted  sheets  (or  "white  paper"  as  it  is  called,  whatever 
it*  colour)  are  stored.  Adjacent  to  this  aro  folding,  cutting,  hot 
and  cold  pressing,  drying,  and  other  branches,  each  employing 
separate  classes  of  artisans.  Another  department  is  the  machine- 
room,  where,  arranged  in  long  rows  with  an  avenuo  between,  are 
the  various  printing  machine*.  The  men  in  this  part  of  the  estab- 
lishment wear  cotton  vestments,  covering  all  their  other  apparel, 
nnd  caps,  invariably  mado  of  paper,  something  like  clerical  bircttas. 
Tho  machine  overwor  has  his  box  and  keeps  an  account  of  tho 
produce  of.each  inarhine.  Under  him  are  tho  persons  whose  business 
it  is  to  cut  out  overlays  for  the  cut  or  illustrated  formes.  These 
men  are  in  their  way  artists,  for  to  them  is  attributable  much  of  the 
beauty  and  perfection  of  working  of  each  block  that  goes  through 
their  hands.  Thev  have  by  them  three  or  four  prints  or  "pulls" 
of  the  block,  snd  their  tools  consist  of  scissors,  paste,  a  sharp  knife 
or  two,  and  perhaps  a  razor.- like  blado  set  in  a  wooden  handle. 
Their  work  is  to  deepen  the  shadows,  raiso  the  lights,  lower  the 
edges,  and  perform  a  hundred  other  odlces  for  a  block.  Standing 
sentry  over  each  machine  is  the  machino  minder ;  under  hiin  are 
the  t.-ikers-off  and  layors-on.  The  engine-room  and  boiler-house  are 
close  by,  and  higher  up  may  be  the  hand-press-room,— provided 
these,  appliances  are  used.  Here  are  the  pressmen  and  their  appren- 
tices.  There  is  the  storekeeper's  department  fitted  up  with  shelves, 
rarks,  and  drawers,  for  the  orderly  storage  of  type  and  materials. 
The  plate-safe  or  plate-room  is  the  repository  of  the  stereo  and  electro 
plates,  each  plate  being  kept  wrapped  up  iii  paper,  with  a  distinctive 
indox  number  marked  thereon.  There  aro  also  rooms  for  casting 
rollers,  stereotyping  rooms,  drying  rooms  for  paper,  hydraulic  press- 
ing rooms,  sinks  for  washing  formes,  and  lifts  for  conveying  them 


from  ono  department  to  another.  There  will  possibly  bo  several 
composing-rooms,  such  as  the  'stab,  where  all  the  men  are  paid  on 
established  weekly  wages,  the  piece  room,  where  they  are  paid  by 
reunite,  and  the  apprentices'  room.  There  may  be  rooms  where 
particular  jobs  are  done,  especially  if  weekly  periodicals  are  turned 
out,  and  the  names  of  these  desiguato  the  rooms.  At  the  end  of 
each  room  is  tho  overseer.  It  is  also  a  common  practice  for  a 
number  of  men  to  fonn  themselves  into  a  kind  of  business  partner- 
ship called  a  companionship  or  'sliip.  All  the  transactions  of  the 
compositor  may  be  with  his  own  cliektr,— the  workman  who  is 
selected  to  keep  the  accounts  of  the  partnership.  From  him  tho 
compositor  receives  his  portion  of  copy  and  the'  necessary  direc- 
tions, and  to  him  he  gives  the  inattor  when  it  is  composed.  At 
the  end  of  the  week  he  "writes  his  bill,"  delivers  it  to  the  dicker, 
and  from  tho  latter  receives  at  pay  time  the  wages  he  has  earned. 
The  clicker  gets  the  matter  proved  or  ."pulled"  by  the  prodf- 
pullor,  who  usually  docs  nothing  elso  but  pull  proofs.  He  will 
then  send  the  proof  with  the  copy  to  the  overseer,  and  the  overseer 
•ends  it  to  the  reading  department  to  bo  corrected.  The  prooL 
when  corrected,  is  returned  through  the  overseer  (who  retains  taw 
copy)  to  the  clicker,  and  be  gives  it  to  the  compositor  who  set  it 
np."  When  the  type  is  corrected  a  revise  is  pulled,  which  goes 
through  the  same  bands  to  the  overseer  again  ;  and  then  it  is  de- 
spatched to  the  author,  editor,  or  publisher.  In  a  well-ordered 
composing-room  strict  silence  is  enjoined  upon  tho  Workmen. 
Among  the  industrial  pursuits  there  is  none  more  monotonous  and 
more  exacting,  none  demanding  more  patience,  sustained  industry, 
and  power  of  endurance  than  the  compositor's  art  In  a  larjjo 
newspaper  office  the  quantity  of  types  picked  up  in  a  few  hour*  is 
marvellous.  No  better  illustration  of  this  could  be  given  than  the 
fact  that  several  recent  issues  of  tho  Times  have  consisted  of  thrco 
shocta  or  twenty-four  pages,  esch  page  comprising  six  columns. 
In  ono  of  theso  issues  84§  of  the  144  columns  were  filled  with  a  '.- 
vcrtlsements,  2559  in  number,  set  in  extremely  small  type;  tbe 
remaining  691  columns  contained  articles,  reviews,  letters,  report*, 
and  paragraphs.  The  total  length  of  the  column  aggregate  wes 
264  feet  (62  more  than  the  height  of  the  London  Monument).  If 
the  matter  comprised  in  the  paper,  instead  of  being  broken  up  into 
columns,  had  been  act  in  one  continuous  line  it  would  have  reached 
one  mile  950  yards.'  The  number  of  separate  types  used  in  printing 
this  issue  was  calculated  at  over  two  millions,  and  the  quantity  of 
printed  matter  was  reckoned  to  bo  equivalent  to  that  contained  in 
two  octavo  volumes  of  4  80  pages  each.  The  literary  and  mechanical 
staff  of  a  first-rato  London  daily  newspaper,  excluding  casual  ro- 


BSUioornphf.-  On  the  prartiee  "t  the  art  ana  Its  •iitIHitt  processes,  see  South- 
ward, DUtUmarj  o/  Ttpajmpn)  (3d  ed.,  London,  187&,  8vo ;  wit*  the  Literary 
/t.'muiw-t  by  William  Blades),  and  Fraettail  Printing:  a  Handbook  a/  Uu  Art 
0/  Typography  (3d  ad. ,  London,  1SST,  z  vol*.,  8 to).  This  last  ta  tea  tallest  work 
on  the  lunject  In  the  Hugluh  language,  embracing  composition,  preaa  work, 
stereotyping,  and  clecU>otyptng,  and  toe  warehouse  department  or  a  printing 
office.    Gould*  UtUrjmu  Printer  (id  ed..  atiddlesuopuogh,  ItsSO,  lima)  has  a 


•hart  Introduction  by  Southward,  giving  a  skrtrh  of  the  origin  and  progreu  of 
the  different  typographical  processes  and  appliances  from  the  1 
alio  I-'.  J.  F.  Wilson.  Typogmpkie  Printing  llacktnete 


rat  n  lira  e  rumu  u  /  mprn~\  >i\  yt  an,,  1  e.  e,  eTi.,. 

one  which  from  Its  eouipletenea*  eupsrsede*  an 


beginning.  8» 
l<w  /VliifiM  (3 J 

~.,  ,  .....  v  .  ,.„~^al  Terms  rttuling  to  Printh-v  itaAirurp 

(Loodr,n,18*;,8vo);  Noble,  Maekine  Printing  (London,  fao,  8vo) and  Prineiptn 
and  Practice  of  CoW  Printing  (I^indon,  1881,  8vo);  and  Vfllaon,  Sttrtotnpin, 
end  Oectratyptna  (London,  1SS0,  Sro).  Thla  but  conlatna  a  history  or  «Umo 
typing  and  electrotyptng  by  Southward.  The  beat  works  In  French  are— 
Lcrtvre,  Cslds  Pratiint  in  ConpMUfnr  tt  ditlmprimrnr  (Paris,  1856-74,  8vo,  two 
part*;  Include*  machine  work, stereotyping, and  tlectrotyplng);  Claye,  Jffttiftl 
de  TApprenli  ConpoeUenr  (M  ed.,  ISmo.Paria,  1883);  and  lionet,  la  iliukincs 
tt  AppartUt  Tfpograpliiqna  emiri  tin  Prooidit  d  Imprtmian  (Pari*,  1879,  8vo^ 
Th*  boat  German  work,  and  one 
others,  la  WaldoWa  SllnttritrU  . 
1884,  tar.  troy,  containing  27*8 1 
man  booki  on  typography,  Ac. 

PrrinduaU.—\o  trade  or  Interest  In  the  world  has.  perhaps,  «o  I 
tentative*  In  tbs  press  a*  printing.  The  Journal*  which  record  i 
and  describe  its  prod  arte  an  unrivalled  In  their  excellent  meehj 
botes,  soma  equalling  the  highest  claaa  of  book-srork  printing  and  I 
of  the  moat  Inanxtoue  description.  Their  literary  character  is  tunally  wortny  or 
their  mechanical  excellence,  and  they  comprise  an  Immense  collection  of  facta 
and  speculations  on  th*  suhjecta  involved.  They  also  attract  a  claaa  of  writer, 
who  in  time  become  specialist,  and  do  th*  moat  valuable  work  In  hist  orical 
Investigation.  Tho  Prtaterv'  Hegltter  (monthly),  begun  in  1803,  the  oldest  of 
the  feaglish  printing  trade  Journals,  Coatslus,sevoral  valuable  contributions 
by  Mr  William  Blades,  the  biographer  of  Caxton,  such  aa  "  Kumismata  Trpo- 
ginphica,"  "  lilblfotheca  Typographica,"  I*i>iks  and  their  Knemiea,"  "^e 
Inventor  of  the  BUam  Printing  Press," aiul  "Early  Typo  Specimen  Books." 
The  Paprr  on4  Printing  Trurfo  Journal  (iiuarterly),  begun  In  l>7i,  la  printod 
in  old  alylo  fashion,  and  reproduces  In  tons  aa  well  aa  In  manuer  some  of 
th*  best  examples  of  the  French  and  Italian  school*  In  head  and  tail  piece*, 
vignettes,  and  ornamental  initials.  In  France  appear  L'lmprimtttt  (semi- 
manthly)aod  tho  ItnlUHn  tU rimjMnurU ;  InOerraany,  ^rr*le/ur  Bnchdrvclrr- 
Jhiiul  (monthly)  and  Journal  f*r  JhirU rucerrtu nst  •  in  Italy  VArU  dtDn 
Stamps.  The  f/nltcd  States  haa  th*  Inland  Printer  (Chk-ago)and  tho  Antrum 
ha-Amairr  (New  YorkX  The  fullest  list  of  such  Journals,  past  and  present,  la 
Loul*  Mohr*a  IHi  ptrlodlscie  Tatkprtmt  dtr  TypogmfA it  (Btrasburg,  1870> 
There  Is  also  an  extended  llat,  with  historical  annotation*,  la  Blgmore  and 
Wyman-a  Bibliographg  of  PHntinf.  (J.  BO.) 


TYR.    See  iEarR,  to!,  i.  p.  211. 

TYRE,  tho  ancient -)V,  Greek  Tvpos,  tie  most  famous 


of  Phoenician  cities,  is  now  represented  by  the  petty  tow- 
of  Sdr,  with  about  5000  inhabitants,  built  round  th«  bar. 
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Lour  ac  the  liorth  end  of  a  peninsula,  which  till  the  time  of 
Alexander's  siege  was  an  island.  The  mole  which  he  con- 
structed to  reach  the  island  city  has  been  widened  by  de- 
poeiu  of  sand,  so  that  the  ancient  island  is  now  connected 
witfi  the  mainland  by  a  tongue  of  land  a  quarter  of  a  mile 
broad.  The  greatest  length  of  the  former  island,  from 
north  to  south,  is  about  £  of  a  bile  and  its  area  about  142 
acres,  a  small  surface  for  so  important  a  town.  The  re- 
searches of  Renan  seem  to  hare  completely  refuted  the 
once  popular  idea  that  a  great  part  of  the  original  island 
has  disappeared  by  natural  convulsions,  though  he  believes 
that  the  remains  of  a  line  of  submerged  *aU  at  the  south 
end  indicate  that  about  15  acres' more  were  once  reclaimed 
from  the  sea  and  have  been  again  lost.  Confined  to  this 
narrow  site— on  which,  moreover,  place  was  found  for  the 
great  temple  of  Melkarth  with  its  courts  and  for  all  the 
necessities  of  a  vast  trade,  for  docks  and  warehouses,  and 
for  the  great  purple  factories  which  in  the  Roman  time 
were  the  chief  source  of  wealth  and  made  the  town  an 
unpleasant  place  of  residence  (Strabo,  xvi.  S,  23 ;  Pliny,  v. 
76) — Tyre  was  very  closely  built ;  Strabo  tells  us  that  the 
many-storied  houses  were  loftier  than  those  of  Rome.  In 
tho  Roman  period  the  population  overflowed  its  bound* 
and  occupied  a  strip  of  the  opposite  mainland,  including 
the  ancient  Pal*tyn«.1  Pliny  gives  to  the  whole  city,  con- 
tinental and  insular,  a  compass  of  19  Roman  miles;  but 
this  account  must  bo  received  with  caution.  In  Strabo'B 
time  the  island  was  still  the  city,  and  Patetyrus  on  the 
mainland  was  30  stadia  off,  while  modern  research  indicates 
an  extensive  line  of  suburbs  rather  than  one  mainland  city 
that  can  be  definitely  identified  with  Palctyrus,  The 
ancient  history  of  Tyre  has  been  dealt  with  in  the  article 
Phoenicia  ;  the  topography  is  still  obscure  owing  to  the 
paucity  of  Phoenician  remains.  Tho  present  harbour  is 
certainly  the  Sidonian  port,  though  it  is  not  so  large  as  it 
once  was;  the  other  ancient  harbour  (the  Egyptian  port) 
has  disappeared,  and  is  supposed  by  Renan  to  have  lain 
on  the  other  side  of  the  island,  and  to  be  now  absorbed  in 
the  isthmus.  The  most  important  ruins  are  those  of  the 
cathedral,  with  its  magnificent  monolith  columns  of  rose- 
coloured  granite,  now  prostrate.  The  present!  building  is 
assigned  by  De  Vogu6  to  the  second  half  of  the  12tb 
century,  but  the  columns  must  be  older  and  may  have  be- 
longed to  the  4th -century  church  of  Paulinus  (Euseb.,  If. 
JP.,  x.  4).  The  water  supply  of  ancient  Tyre  came  from 
the  powerful  springs  of  Ras  a!-'Ain  on  the  mainland,  one 
hour  south  of  the  city,  where  there  are  still  remarkable 
reservoirs,  in  connexion  with  which  curious  revivals  of 
Adonis  worship  have  been  observed  by  Volney  and  other 
travellers.  Tyre  was  still  an  important  city  and  almost 
impregnable  fortress  under  tho  Arab  empire.  From  1124 
to  1291  it  was  a  stronghold  of  the  crusaders,  and  Saladin 
himself  besieged  it  in  vain.  After  the  fall  of  Acre  the 
Christians  deserted  the  place,  which  was  then  destroyed 
by  the  Moslems.  The  present  town  has  arisen  since  the 
Metawila  occupied  the  district  in  1766. 

TYROL, a  province  of  Austria,  with  the  title  of  "county," 
lies  between  10*  10'  and  13*  E.  long,  and  45*  40'  and  47* 
45'  N.  lat.,  and  is  conterminous  on  the  north-west  with  the 
Austrian  province  of  Vorarlberg,  on  the  north  with  Bavaria, 
on  the  east  with  Salzburg  and  Carinthia,  on  the  south-cast 
and  south-west  with  Italy,  and  on  the  west  with  Switzer- 
land. The  last-named  country  forms  in  the  lower  Engadine 
an  angle  penetrating  deeply  into  TyroL  The  country  is 
entirely  mountainous,  being  traversed  by  the  main  chain  of 
the  Alps  It  may  be  roughly  divided  into  the  valley 
systems  of  the  Lech  and  the  Inn  to  the  north  of  the  chain 
and  of  the  Etsch  or  Adige  (Vintschgau)  and  the  upper 
Drave  (Poster  valley)  to  the  south  (see  Aire).  Its  area  is 
10,316  square  miles ;  its  population  in  I860  was  805.P76, 


inclusive  of  military,  showing  an  increase  of  nearly  -i 
per  cent,  since  1869.  Of  these  432,062  spoke  derma!!, 
360,975  Italian  or  some  Romance  dialect,  and  the  re- 
mainder some  form  of  Slavonic;  565,468  persona  were 
able  to  read  and  write,  56,728  to  read  only,  leaving  about 
22}  per  cent,  of  the  total  population,  including  children, 
'wholly  illiterate.  Education  is  strictly  compulsory ;  but 
the  schools  are  for  the  most  part  closed  during  the  summer 
months,  when  all  available  hands  are  required  in  the  field* 
and  on  the  mountain  pastures.  Agriculture  and  forestry 
occupy  about  two-thirds  of  the  entire  population.  Every 
householder  owns  a  piece  of  cultivable  land  in  the  valley, 
while  his  goats,  sheep,  or  cattle  are  driven  with  those  of 
hjs  neighbours  to  the  mountain  pastures  (Alptn,  Almen) 
which  belong  to  tho  commune.  Each  commune,  has  a 
president  chosen  by  an  elected  committee  of  householders. 
The  man  selected  cannot  decline,  but  is  bound  to  serve  his 
term  of  office.  The  tenure  of  property  is  for  the  most 
part  of  the  nature  of  absolute  ownership.  In  1880  100,393 
persons  of  both  sexes  were  returned  as  proprietors,  10,283 
as  tenants.  The  chief  products  are  milk,  butter,  and 
cheese.  Of  grain-crops  maize,  which  is  largely  grown  in 
the  Inn  valley  and  Vintschgau,  holds  the  first  pLce. 
Wheat  is  grown  in  the  lower  valleys,  barley  and  rye  in  the 
higher,  the  latter  in  favourable  spots-  to  a  height  of  over 
5000  feet.  Potatoes  are  found  above  6000  feet.  In  the 
Etsch  valley,  or  district  about  Meran  and  Botzen,  red  and 
white  wine  of  excellent  quality  is  produced  (in  1884  abou*. 
6,50.0,000  gallons).  Of  late  years  the  cultivation  of  fruit 
has  much  developed,  especially  in  south  TyroL  Silk  is 
also  produced  (in  1885  1268  tons  of  cocoons).  •Game  is 
still  plentiful  in  the  remoter  valleys.  In  every  district 
there  are  a  certain  number  of  licensed  hunters,  the  prin- 
cipal game  being  red  deer,  chamois,  hares,  blackcock, 
ptarmigan,  Ac  Mining  occupies  about  one-fifth  of  the 
population.  At  Hall  near  Innsbruck  are  important  salt 
works,  and  at  Brixlegg  in  the  same  valley  copper  and  lead 
are  smelted.  Iron  is  worked  at  Fulpmes  in  the  Stubai 
valley  and  at  Prad  in  the  Vintschgau.  Zinc  is  found  at 
the  head  of  the  Passeir  valley.  In  the  Middle  Ages  gold 
and  silver  were  found  in  sufficient  quantities  to  m.-ike  it 
worth  while  to  extract  them.  About  4340  square  miles  of 
the  country  are  covered  with  forest,  chiefly  pine,  fir,  aixl 
larch,  which,  however,  is  felled  in  a  recklessly  wasteful 
way.    The  capital  of  the  county  is  Ixnsbbuck  (q.v.). 

The  general  average  of  comfort  in  Tyrol  is  high,  and  the  coat  cf 
living  is  very  moderate.  The  peasant  and  hia  family  are  clothed 
in  stuffs  spun  and  woven  at  homo,  from  the  wool  and  flax  produced 
a  their  own  neighbourhood.  The  people  are  for  the  moat  part 
somewhat  reserved  in  manner,  bat  courteous  and  hospitable.  Tho 
savage  fights  which  used  to  be  a  favourite  pastime  among  the 
younger  men  are  now  almost,  or  quite,  a  thing  of  the  paat.  In 
tone  valleys  there  is  a  good  deal  of  musical  talent ;  and  companies 
of  Tyrolese  linger*,  particularly  from  the  Zillcr  valloj ,  travel  about 
all  over  Germany.  The  cither  ia  a  favourite  instrument,  especially 
in  the  southern  valley*  }  in  the  northern  the  guitar  is  more  fre- 
quent The  religion  is  almost  exclusively  Roman  Catholic ;  but 
in  Innsbruck  there  are  some  hnndreda  of  Protestants.  .  The  priests 
belong  chiefly  to  the  peasant  class,  and  receive  their  education  at 
Brixen  and  the  university  of  Innsbruck.  This  contains  about  600 
students  in  the  various  facultioa  and  possesses  a  library  of  some 
60,000  volumes.  There  is  a  diet,  or  landtag,  with  ita  scat  at  Inns, 
brack,  consisting  of  thirty-four'  representatives  of  the  peasant*, 
thirteen  of  the  citizens,  four  of  the  prelates,  ten  of  the  nobles,  thrre 
of  the  chambers  of  commerce  at  Innsbruck,  Botzen,  and  Roveredo, 
and  one  of  the  university  of  Innsbruck.  To  the  imperial  reichs- 
rath  Tyrol  sends  eighteen  member*.  Tyrol  is  garrisoned  by  troop? 
recruited  exclusively  in  Tyrol  end  Vorarlberg,  and  never,  except 
in  time  of  war,  employed  outside  these  provinces.  Besides  this 
there  are  the  landwehr  and  the  landsturm  or  militia. 

History. — The  country  corresponding  to  modern  Tyrol  first  ap- 
pears in  history  when  the  RJuetians  were  subdued  by  Drusoa  and 
Tiberiua  This  nation,  by  some  held  to  have  been  cognats  with 
the  Etruscans,  occupied  the  valleys  from  the  source  of  the  Rhine 
to  that  of  the  Drave.  To  the  north  of  them  were  the  Vindelici, 
and  to  the  east  the  Norici ;  the  former  were  apparently  separated 
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i  l.v  the  ridges  north  of  the  Inn,  the  Utter  by  the  water- 
shed between  the  Etsch  and  the  Drave.  Pliny  (iV.  II.,  iii.  24) 
give*  the  names  of  all  the  tribes.  After  their  subjection  by  Rome 
these  races  became  Romanized  and  shared  the  fortunes  of  the  empire. 
Their  position  on  and  about  the  roads  by  which  the  central  Alps 
■ire  most  easily  crossed  laid  them  especially  open  to  inroads,  and 
before  the  end  of  the  3d  century  the  Alemanui  had  traversed  the 
country.  In  the  course  of  the  next  three  centuries  this  peoplo 
settled  in  the  north- western  valleys.  But  the  peopling  of  the 
greater  part  of  ibe  province  by  Teutons  was  effected  by  the  Baiu- 
varii,  who  were  by  the  year  600  established  throughout  nearly  the 
entire  remainder  of  German  Tyrol,  some  of  the  Romanized  Rhictians 
probably  Wing  left,  mixed  with  a  few  Alcmannic  stragglers,  in 
tho  upper  Vintschgau,  while  the  Lombards  pressed  up  from  tho 
southward  and  took  possession  of  tho  district  around  Trent  Tho 
Alctnanni  and  Raiuvarit,  governed  immediately  by  their  own  dukes, 
owned  a  kind  of  allegiance  to  tho  kings  of  the  Franks,  and  ulti- 
mately became  in  tho  timo  of  l'ippin  and  Charles  incorporated  in 
th«  Frankish  monarchy.  The  country  was  then  divided  for  ad- 
ministrative purposes  into  counties  {comitatus,  Urafscfut/len),  under 
counts,  whose  rank,  at  tint  merely  officii1 1,  in  course  of  time  became, 
with  their  office,  hereditary.  The  most  powerful  among  them 
appear  to  have  been  those  of  tho  Vintschgau,  whero  a  fertile  soil 
and  a  climate  less  rigorous  than  that  of  tho  northern  valleys  allowed 
more  development  of  wealth.  In  the  12th  century  the  counts  of 
Tirol. begin  to  be  conspicuous.  This  was  a  small  district  near 
Meran,  taking  iu  name  from  the  ancient  castle  of  Tirol,  known  in 
the  later  Roman  time  as  Teriolis.  These,  in  the  course  of  the 
next  century,  acquired  the  lordship  over  nearly  all  the  territory 
now  contained  in  the  province  of  Tyrol  south  of  the  main  chain  of 
tho  Alps,  besides  the  advocacy  (ScAtr7nrosrfcO  of  the  wealthy  sees 
of  Brizcn  and  Trent.  Meantime  the  valley  of  the  Inn  and  those 
adjoining  it  had  come  under  tho  dominion  of  the  counts  of  Andecha, 
a  Bavarian  family,  who  were  also  titular  counts  of  Moran.  Vbo 
last  of  these  died  without  issue  in  1248.  His  wifo's  sister,  Adelaide, 
married  to  Meinhard,  count  of  Gbrz,  was  left  in  sole  possession 
of  nearly  tho  whole  of  the  province.  Their  son  Meinhard  II. 
(1257-1295)  was  connected  with  some  of  tho  most  powerful  hous.s 
in  Germany  ;  and,  being  a  man  of  great  ability  and  equal  un- 
serupulousness,  he  succeeded  in  acquiring  the  few  sntlying  portions 
of  territory  and  castles  still  belonging  to  the  smaller  nobles,  and 
thus  consolidated  Tyyol  within  the  limits  by  which  it  hss  ever 
since  been  bounded.  Carinthia  and  Styria  also  formed  part  of 
his  domains  ;  but  their  connexion  with  TyTol  has  never  been-other 
than  a  personal  one.  Meinhard  IL  was  succeeded  in  turn  by  his 
sous  Otho  and  Henry.  The  latter  (1310  1335),  a  weak  and  ex- 
travagant prince,  seems  to  have  done  much  towards  organizing 
tho  government  of  the  country.  His  elder  daughter  Margaret, 
known  in  Tyrolvse  history  and  legend  as  Dit  Maultatdie,  "tho 
Pocket-mouth,"  the  heiress  of  his  territories,  took  as  her  second 
huiband  (in  1312)  Louis  of  Brandenburg.  Their  son  Meinhard  III., 
who  succeeded  to  the  county  on  his  father's  death  in  1361,  died  in 
1363.  Margaret  thereupon  made  over  all  her  possessions  to  the 
house  of  Hapsburg,  and  since  that  time  Tyrol  has  formed  part  of 
the  hereditary  dominion*  of  the  archdukes  of  Austria  (see  Austria). 
Tho  fidelity  of  tho  Tyrolese  to  their  counts  has  for  many  centuries 
licen  proverbial.  The  Brenner  has  more  than  once  offered  them  a 
•ccure  line  of  retreat  r.nd  the  mountains  a  rampart  of  defence. 
Maximilian  I.  (1403-1M9)  had  an  especial  affection  for  Tyrol.  He 
conferred  on  tho  province  its  present  title  of  Die  ge/UrsMe  Graf- 
ichafl ;  ho  profited  on  more  than  ono  occasion  by  the  refuge  it 
afforded  ;  he  sp»nt  much  of  his  time  within  it  ;  and  at  his  death 
lie  directed  that  a  sumptuous  monument  to  himself  should  be  erected 
in  tho  Fran. i«rau»'  church  at  Innsbruck.  Tyrol  has  moro  than 
once  been  the  scene  of  sharp  fighting.  In  1499  the  men  of  Grau- 
banden  or  the  Orisons  (see  Switzerland)  invaded  the  country  and 
defeated  the  Tyrolese  in  the  neighbourhood  of  Mais.  In  1703  Max 
Emmanuel,  elector  of  Bavaria,  penetrated  the  tipper  Inn  valley, 
but  was  driven  back.  During  the  wars  of  the  French  Rovotution 
French  and  Austrian  armies  met  more  than  once  within  the  limits 
of  tho  province  By  tho  treaty  of  1'resaburg,  1805,  the  proviuco 
was  transferred  to  Bavaria.  On  the  renewal  of  war  between  Bona- 
parte  and  Austria  in  1809  tho  people  rose  and  expelled  the  Bavari- 
ans, and  afterwards,  under  the  leadership  of  Andrew  Hofer,  an 
innkeeper  of  the  Passrir  valley,  repeatedly  defeated  the  French, 
Bavarian,  and  Saxon  forces.  Innsbruck  was  more  than  once  taken 
and  retaken  ;  and  on  12th  August  Hofcr.  sfter  defeating  Marshal 
Ufebvre,  was  installed  in  the  capital  as  commandant.  But  the  ill- 
S3  of  the  Austruo  arms  elsewhero  prevented  any  support  from 
;  sent,  and  by  tho  treaty  of  Schonbmnn  in  October  the  Tyrolese 
again  given  tip  to  their  new  rulers.  Hofcr,  being  captured 
through  treachery,  was  shot  at  Mantua,  20th  February  1810. 
On  the  fall  of  Bonaparte,  Tyrol  reverted  to  the  house  of  Hapsburg. 
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TYRONE,  an  inland  county  of  Ireland,  iu  the  province 


of  Ulster,  is  bounded  N.  and  W.  by  Donegal,  N.E.  by* 
Londonderry,  E.  by  Lough  Neagh  and  Armagh,  and  S. 
by  Monaghan  and  Fermanagh.  Its  greatest  length  from 
north  to  south  is  46  miles  and  from  east  to  west  60.  The 
total  area  in  1881  was  806,638  acres  or  about  1260  square 
miles.  The  surface  is  for  the  most  part  hilly,  rising  into 
mountains  towards  the  north  and  south,  but  eastwards 
towards  Lough  Neagh  it  declines  into  a  level  plain.  Run- 
ning along  the  north  eastern  boundary  with  Londonderry 
aro  tho  ridges  of  tho  Sperrin  Mountains  (Sawell  2236  feet 
and  Mccnard  2064  feet).  Farther  south  there  aro  a  range 
of  lower  hills  and  Mullaghearn,  to  the  north  of  Omagh  (1890 
feet).  South  of  Clogher  a  range  of  hills  (1265  feet)  forms 
tho  boundary  between  Tyrone  and  Monaghan.  On  each 
side  of  the  Mourn o  river  near  Omagh  rise  the  two  pictur- 
esque hills  Bessy  Boll  and  Mary  Gray.  The  Foyle  forms 
a  small  portion  of  the  western  boundary  of  the  county, 
and  receives  the  Mourne,  which  flows  northward  by  Omagh 
and  Newtown  Stewart.  The  principal  tributaries  of  tho 
Mourne  are  the  Dcrg,  from  Lough  Derg,  and  the  Owen- 
killew,  flowing  westward  from  Fir  Mountain.  The  Black- 
water,  which  is  navigable  by  boats  to  Moy,  rises  near  Five- 
Mile  Town,  and  forms  part  of  the  south-eastern  boundary 
of  the  county  with  Monaghan  and  Armagh.  With  the  ex- 
ception of  Lough  Neagh,  bounding  the  county  on  the  east, 
tho  lakes  aro  small,  also  few  in  number.  Lough  Fea  is 
picturesquely  situated  in  the  north-west,  and  there  are 
several  small  lakes  near  Newtown  Stewart.  The  Ulster 
Canal  runs  along  the  southern  boundary  of  the  county  from 
Lough  Neagh  to  Calcdon.  The  substratum  of  the  northern 
mountains  is  mica  slato  interspersed  with  primary  Lime- 
stone. Yellow  sandstone  appears  in  the  north-west,  in  tho 
centre  towards  Omagh,  and  in.  tho  south-west,  where  it 
plunges  into  Fermanagh.  Tho  greater  portion  of  the 
central  area  of  tho  county  is  occupied  by  Old  Red  Sand- 
stone. The  Tyrone  coal-field  (6  miles  long  by  1  to  2  broad) 
extends  between  Lough  Neagh  and  Dungannon,  all  the 
measures  being  represented.  The  coal-field  is  much  broken 
by  faults  and  has  been  worked  chiefly  near  the  surface, 
and  generally  in  an  unskilful  manner ;  tho  principal  pits 
are  near  Dungannon  and  at  Coal  Island.  The  coal  is 
bituminous.  There  are  also  indications  of  copper,  iron, 
and  lead. 

Agriculture — Tho  hilly  portions  of  tho  county  are  unsuitable 
for  tillage  ;  but  in  tho  lower  districts  the  soil  is  remarkably  fertile, 
and  agriculture  is  generally  practised  after  improved  methods,  the 
county  in  this  respect  being  in  advance  of  most  parts  of  Ireland. 
The  excellent  pasturage  of  tha  hilly  districts  affords  sustenance  to 
a  large  namker  of  young  cattle.  The  total  number  of  holdings  in 
1S85  was  27,958,  of  which  16,469  or  nearly  two-thirds  were  each 
between  5  and  30  acres  in  extent  (8365  between  5  and  15  and  8104 
between  15  and  30).  Only  43  were  above  500  ax- res ;  642  were  be- 
tween 100  and  500  acres,  2373  between  50  and  100,  3937  hvtweea 
SO  and  50,  2573  between  1  and  5,  and  1921  did  not  exceed  1  acre. 
There  were  237,528  acres  under  crops,  including  meadow  and  clover 
(255,231  acres  in  1876),  318,550  acres  under  grass,  1765  fallow, 
9378  woods,  72,071  bog  and  marsh,  109,539  barren  mountain  land, 
and  30,112  water,  roads,  fences,  &c  The  area  under  corn  crops 
decreased  between  1876  and  1885  frwro  115,738  acres  to  105,343, — 
oats  from  114,223  acres  to  104,040,  and  wheat  from  1166  to  1013. 
The  areas  nnder  the  other  corn  crops  are  very  small  and  fluctuate 
considerably.  The  area  uuder  creen  crops  between  1876  and  1885 
decreased  from  61,971  to  59,387  acres,— potatoes  from  44,001  to 
40.649,  turnip*  from  17,167  to  15.581,  mangel  wurzel  from  750  to 
487,  and  other  green  crops  from  3063  to  2870.  Flax  (23,901  acres 
in  1876)  covered  16,364  acres  in  1885)  The  area  under,  meadow 
and  clover  in  1376  was  50,671,  and  in  1885  56,434,  but  there  has 
been  no  increase  since  1878.  Tho  number  of  horses  decreased  be- 
tween 1876  and  1885  from  25,038  to  23,185,  of  mules  from  71  to 
49.  ofasws  from  1124  to  921,  of  cattle  from  176,841  to  168,072,  \ 
of  sheep  from  45,274  to  44,434,  and  of  pigs  from  49,012  to  39,530. 
On  the  other  hand,  the  number  of  goats  increased  from  7950  to  8984, 
and  of  ix  iiltrv  from  674.826  to  737,859. 

According  to  the  latest  landowner's  Return  (1876),  tho  county  wa« 
divided  among  2787  proprietors  owning  775,285  acres  at  a  total 
annual  value  ofx'426,224,  tho  average  value  per  acre  being  nearly 
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Hi  Ofrthe  proprietors  1070  owned  less  than  1  »erc  each,  the  total 
distributed  amongst  thorn  being  272  acres.  The  estimated  extent 
of  waste  land  was  4000  acres.  The  following  possessed  over  10,000 
acres  each — duke  of  Abercorn  47,615  acres,  carl  of  Castleatuart 
32,015,  carl  of  Culedon  29,230,  commissioners  of  church  tempor- 
alities 28,002,  8ir  John  M.  Stewart  27,906,  Arthur  W.  Cole  Hamilton 
16.6S3,  representatives  of  Sir  William  M'Mahon  18.326,  Sir  William 
Verner  16,043,  earl  of  llelmore  14,359,  Thomas  Arthur  Hope  13,996, 
Lord  Dorchester  12,608,  Michael  Smith  10,968,  Louisa  Elizabeth 
De  Bill©  10,455,  and  Thomas  R.  Browne  10,125. 

Communication.— Besides  Lough  Neagh  and  the  Ulstor  Canal, 
Tyrone  has  the  river  Foyle,  which  is  navigable  for  small  craft  to  a 
point  opposite  St  Johnstone,  and  thence  by  artificial  cutting  to 
Strabane,  and  the  Blackwatcr,  which  is  navigable  for  boata  to  Moy. 
The  Great  Northern  Railway  intersects  the  county  by  Dungannon, 
Pomeroy,  Omagh,  Newtown  Stewart,  and  Strabane. 
i Manufactures. — The  manufacture  of  linens  and  coarse  woollens 
(including  blankets)  is  carried  on.  Brown  earthenware,  chemicals, 
whisky,  soap,  and  candles  are  also  made.  There  arc  a  few  breweries 
'and  distilleries,  and  several  flour  and  meal  mills.  But  for  the  lack 
of  enterprise  the  coal  and  iron  might  aid  in  the  development  of  a 
considerable  manufacturing  industry. 

Administration  and  Population. — The  connty  comprises  8  baro- 
nies, 46  parishes,  and  2164  townlands.  Formerly  it  returned  two 
members  to  parliament,  the  borough  of  Dungannon  also  returning 
one ;  but  in  1885  Dungannon  was  disfranchised  and  the  county 
arranged  in  four  divisions — east,  mid,  north,  and  south  —  each 
returning  ono  member.  It  is  in  the  north-western  circuit,  and  as- 
sizes ore  held  at  Omagh  and  quarter-sessions  at  Clogher,  Dungan- 
non, Omagh,  and  Strabane.  There  are  fourteen  petty  sessions 
districts  within  the  county  and  portions  of  four  others.  The.county 
is  in  the  Belfast  military  district. 

From  812,956  in  1841  the  population,  had  decreased  by  1861  to 
238,500,  by  1871  to  215,766,  and  by  1881  to  197,719  (96,466  males 
and  101,253  females).  In  1881  there  were  109,793  Roman  Catholics 
(119,937  in  1871).  44,256  Protestant  Episcopalians  (49,201  in  1871), 
33,564  Presbyterians  (42,156  in  1871),  3597  Methodists  (3115  in 
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1871),  and  1509  of  other  denominations  (1357  in  187i). 
number  of  persons  in  the  county  who  could  read  and  write  in  1881 
was  98,764,  who  could  read  only  88,733,  the  remainder  (60,172) 
being  wholly  illiterate.  Twenty-two  persons  could  speak  Irish  only 
and  9796  Insh  and  English.  For  the  seven  years  ending_1885  the 
average  number  of  emigrants  annually  was  3085.  The  population 
of  the  principal  towns  in  1881  was— Strabane  4196,  Omagh  (the 
connty  town)  4138,  Dungannon  4084,  and  Cookstown  3870. 

History  and  Anliquitits. — Anciently  Tyrone  was  included  in  the 
portion  of  Ulster  mado  "sword-land  '  by  the  Scots.  It  became  a 
principality  of  one  of  the  sons  of  Niall  oi  the  Nine  Hostages,  and 
from  nis  name— Eogain — was  called  Tir  Eogain,  gradually  altered 
to  Tyrone.  From  Eogain  were  descended  the  O'Neals  or  O'Neills 
and  their  numerous  septa.  The  family  had  their  chief  seat  at  Dun- 
gannon until  the  reign  of  Elizabeth,  when  it  was  burned  by  Hugh 
O'Neill  to  prevent  it  falling  into  the  hands  of  Lord  Mountjoy. 
The  earldom  of  Tyrone  had  been  conferred  on  Con  Bnaigh  O'Neill 
by  Henry  VIII.,  but  he  was  driven  into  the  Fale  by  one  of  his  sons 
Shan,  who  with  the  geperal  consent  of  the  people  wtw  then  pro- 
claimed chief. "  From  this  time  be  maintained  a  contest  with 
English  authority,  but  his  last  remaining  forces  were  completely 
defeated  near  the  river  Foyle  in  May  1 567.  During  the  insurrection 
of  1641  Charlomont  Fort  and  Dungannon  woro  captured  by  Sir 
Fhelim  O'Neill,  and  in  1045  the  Parliamentary  forces  under  General 
Munro  were  signally  defeated  by  Owen  Roe  O'Neill  at  Bcnburb. 
At  the  Revolution  the  county  was  for  a  long  time  in  the  possession 
of  tho  forces  of  James  II.  Dungannon  was  the  scene  of  the  famous 
volunteer  convention  in  1782.  Raths  are  scattered  over  every  dis- 
trict of  the  county.  There  is  a  large  cromlech  near  Newtown 
Stewart,  another  at  Tarnlaght  near  Coagh,  and  another  a  mile 
above  Caatlcdcrg.  At  Kilmcillie  near  Dungannon  are  two  circles 
of  stones.  The  monastic  remains  are  of  comparatively  little  intarait. 
There  are  still  some  ruins  of  the  ancient  castle  of  the  O'Neills,  near 
Benburb,  and  among  other  ruined  old  castles  mention  may  bo 
made  of  those  of  Newtown  Stewart,  Dungnnnon,  Strabane,  and 
Ballygawlcy. 

TYBTJSUS,  Greek  elegiac  poet,  lived  at  Sparta  about 
the  middle  of  the  7th  century  B.C.  ,  According  to  the 
legend  current  in  later  times,  be  was  a  native  of  the 
Attic  deme  of  Aohidna?,  and  was  invited  to  Sparta,  on 
tho  suggestion  of  the  Delphic  oracle,  to  assist  the  Spartans 
in  tho  Second  Messenian  War.  It  is  difficult,  if  not  im- 
possible, to  determine  the  element  of  truth  in  this  story. 
Herodotus  at  least  either  did  not  know,  or  disbelieved, 
the  tradition,  which  meets  us  first  in  Plato  (Law*,  i.  629A), 
to  the  effect  that,  although  Tyrtaeus  was  by  birth  an 
Athenian,  he  hurl  the  Spartan  citizenship  conferred  utx>n 


him  (see  Herod.,  ix.  35).  From  Plato  down  to  Pausanias 
we  can  trace  the  gradual  growth  and  expansion  of  the 
logend.  Ephorus  is  the  first  to  call  Tyrtaeus  a  lame  poet ; 
by  later  generations  he  is  represented  as  a  lame  school- 
master. Basing  his  inference  cu  the  ground  that  Tyrtaeus 
speaks  of  himself  as  a  citizen  of  Sparta  (Fr.  2  v.  3), 
Strabo  (viii.  4,  10)  Mas  inclined  to  reject  the  story  of  his 
Athenian  origin,  regarding  tho  elegies  in  question  as 
spurious.  On  the  whole,  perhaps,  the  conjecture  of  Busolt 
(Gr.  Gesch.,  p.  166)  comes  nearest  to  the  truth  :  the  entire 
legend  may  well  have  been  concocted  during  the  0th  century 
in  connexion  with  the  expedition  sent  to  the  assistance  of 
Sparta  in  her  struggle  with  the  revolted  Helots  at  Ithome. 
It  is  possible,  as  Busolt  suggests,  that  Tyrtaeus  was  in 
reality  a  native  of  Aphidua  in  Laconia. '.  However  this 
may  bc.it  is  certain  from  the  fragments  of  his  poems  that 
he  flourished  during  the  Second  Messenian  War  (cii-c.  650 
B.C.)— a  period  of  remarkable  musical  and  poetical  activity 
at  Sparta  (see  Terpandeb)— that  he  not  only  wroto  poetry 
but  took  part  in  the  actual  scrvico  of  the  field,  and  that 
ho  endeavoured  to  compose  the  internal  dissension3  of 
Sparta  by  inspiring  the  citizens  with  a  patriotic  love 
for  their  fatherland  and  its  institutions. 

We  possess  in  all  about  twelve  fragments  of  Tyrtaeus's 
poetry,  varying  in  length  from  one  to  forty-four  lines. 
They  are  preserved  by  Strabo,  Lycurgus,  Stobaeus,  and 
others.  We  may  divide  them  into  two  varieties,  accord- 
ing to  the  metro  and  dialect  in  which  they  are  composed. 
The  first  class  consists  of  elegies  in  tho  Iouic  dialect, 
written  partly  in  praise  of  the  Spartan  constitution  and 
King  Theopompua  (EiVo/ii'a),  partly  to  stimulate  tho 
Spartan  soldiers  to  deeds  of  heroism  in  the  field  "YiroO  ']Kai 
— tho  title  is,  however,  later  than  Tyrtaeus).  The  interest 
of  the  fragments  preserved  from  the  Ei'i-o/ua  is  mainly 
historical :  they  form  our  only  trustworthy  authority  for 
the  events  of  the  First  Messenian  War  (Fr.  5,  6,  7).  The 
'YjrofljjKai  possess  considerable  poetic  merit,  in  spite  of  the 
occasional  monotony  of  their  versification.  Addressed  to  a 
nation  of  warriors,  they  paint  in  vivid  colours  the  beauty 
of  bravery  and  the  shame  of  cowardice ;  there  aro  also 
lines  in  them  which  reveal  tho  soldier  as 'well  as  the  poet, 
e.g.,  Fr.  10,  31-32.  One  striking  feature  is  the  genuinely 
Greek  feeling  for  plastic  beauty,  showing  itself  in  tho 
beautiful  picture  of  the  youthful  form  lying  dead  upon 
tho  battle-field  (Fr.  10,  27-30,  and  12,  23-34;  see  also 
Symonds's  Greek  Ports,  i.  p.  74).  The  popularity  of  these 
elegies  in  the  Spartan  army  was  such  that,  according  to 
Athenaius  (xiv.  630  F),  it  became  the  custom  for  tho  soldiers 
to  Bing  them  round  tho  camp  fires  at  night,  the  polemarch 
rewarding  the  best  singer  with  a  piece  of  flesh.  £Of  the 
second  class  of  Tyrtaeus's  poems,  marching  songs,  written 
in  the  anapaestic  measure  and  the  Dorian  dialect,  tho  re- 
mains are  too  scanty  to  allow  of  our  pronouncing  a  judg- 
ment on  their  poetic  merit. 

See  Bergk,  Avto  Lyriti  G.rci,  vol.  ii.  pp.  S-22,  U-ipsic,*1882. 
Fragment  10  (ri0v&iitnMyap  *a\<iv,  &e.)  has  been  translated  into 


English  v 

TYTLER.  ,  Tho  surname  of  threo  Scottish: .writers, 
principally  on  historical  subjects. 

1.  Alexandre  Eraser  Tytler  (1747-1813),'Lord 
Woodhouselee,  Scottish  judge,  was  the  eldest  son  of  William 
Tytler  (see  below),  and  was  born  at  Edinburgh  on  "15th 
October  1747.  After  passing  through  the  High  School, 
he  was  sent  in  1763  to  a-  school  at  Kensington  taught  by 
Dr  Elphinston,  the  translator  ( f  Martial's  Epigrams.'  H<; 
returned  to  Edinburgh  in  17o5,  skilled  in  Latin  versifica- 
tion, and  with  a  competent  knowledge  of  Italian/and  a 
tasto  for  drawing  and  natural  history.  V  He  was  called  to 
the  bar  in  1770.  His  first  wo-k,  a  supplement  to'thu 
Dictionary  of  /)<-<-w,rw,  undertaken  on  the  suggestion  of 
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Lord  Karnes,  was  published  in  1778,  and  a  continuation 
appeared  in  1796.  In  1780  Tytler  was  appointed  con- 
joint professor  of  universal  history  in  the  university  of 
Edinburgh,  becoming  solo  professor  in  1786.  In  1782  he 
published  Outline*  of  hid  course  of  lectures,  afterwards 
extended  and. republished  under  the  title  of  Elements  of 
General  History.  The  Elements  has  passed  through  many 
editions,  and  has  been  translated  into  several  European 
languages  as  well  as  into  Hindustani.  The  lectures  them- 
selves were  published  in  1834  in  Murray's  Family  Library. 
In  1790  Tytler  was  appointed  judge-advocate  of  Scotland, 
and  while  holding  this  office  he  wrote  a  Treatise  on  tlie  Law 
of  Courts-Martial.  In  1801  he  was  raised  to  the  bench, 
taking  his  seat  (1802)  in  the  court  of  session  as  Lord  Wood- 
houaelee     He  died  at  Edinburgh  on  5th  January  1813 

Besides  the  works  already  mentioned,  ho  was  the  author  of  several 
papers  in  the  Mirror,  the  Lounger,  and  the  Transaction!  of  tlu  Royal 
Society  of  Edinburgh  ;  he  also  wrote  Life  tend  Writings  of  Dr  John 
Gregory  •  Essay  on  the  Principles  of  Translation,  1790';  a  disserta- 
tion on  Final  Causes,  prefixed  to  hia  edition  of  Derhani'a  Physico- 


Theology,  1799;  apolitical  pamphlet  entitled  Ireland  profiting  by 
Example,  1799  ;  an  Essay  on  Laura  and  Petrarch  ;  and  The  Life 
and  Writings  of  Henry  Home,  Lord  Karnes,  1807. 


2.  Patrick  Fraskr  Tytler  (1791-1849),  as  the  son 
of  Lord  Woodhouselee  and  grandson  of  William  Tytler, 
may  be  said  to  have  inherited  a  taste  for  literary  and  his- 
torical pursuits.  He  was  born  at  Edinburgh  on  30th 
August  1791,  and  was  educated  chiefly  at  the  High  School 
and  university,  being  called  to  the  bar  in  1813.  His 
earliest  literary  effort  appears  to  have  been  a  chapter  or 
two  contributed  to  Alison's  Travels  in  France  (1815) ;  and 
his  first  independent  essays  were  papers  in  Blackwood* 
Magazine,  Inheriting  the  family  talent  for  music,  and 
with  a  facility  in  throwing  off  humorous  little  poems  and 
songs,  he  made  several  contributions  to  Thomson's  Select 
Melodies  of  Scotland,  1824.  In  1819  he  published  tho 
Lift  of  James  Crichton  of  Cluny,  commonly  called  the 
Admirable  Crichton,  a  second  edition  appearing  in  1823. 
This  was  followed  by  a  Memoir  of  Sir  Thomas  Craig  of 
Ricearton,  1823  ;  an  Essay  on  the  Revival  of  Greek  Litera- 
ture in  Italy,  and  a  Life  of  John  Wicilif,  published 
anonymously,  in  1 826.  The  History  of  Scotland  was  un- 
dertaken at  the  suggestion  of  Sir  Walter  Scott,  and  occupied 
Tytler  for  nearly  twenty  years,  in  the  course  of  which  he 
removed  to  London  for  convenience  of  research.  The  first 
volume  appeared  in  1828,  and  the  ninth  and  last  in  1843. 
The  original  investigations  on  which  the  work  was  founded 
gave  it  an  authority  which  no  previous  history  of  Scotland 
|iossessed,  and  tho  clear  and  graphic  style  made  it  inter- 
esting and  popular.  The  last  few  years  of  his  life  wero 
spent  in  physical  prostration  and  mental  depression,  and 
he  died  at  Great  Malvern  on  24th  December  1849. 

Daring  the  progress  of  hia  History  a  large  amount  of  other  work 
came  from  hia  pen,  aa  the  following  list  shows  -.—Lives  of  Scottish 
IVcrthies,  for  Murray's  Family  Library,  3  rola,  1831.83 ;  Histori- 
cal View  of  the  Progress  of  Ducoveiy  in  America,  1832,  and  Life  of 
Sir  Walter  Raleigh,  1833,  for  tho  Edinburgh  Cabinet  Library  ■ 
Life  of  Henry  V1IL,  1837  ;  England  under  the  Reigns  of  Edtoard 
VI.  andhfary,  from  original  letter*, 2  vols..  1839  ;  article  "Scotland" 
in  the  seventh  edition  of  the  Encyclopmdia  Britanniea  (afterwards 
published  separately  as  a  school  history)  ;  Rotes  on  The  Damlcy 
Jewel,  1843  ;  on  the  Portraits  of  Mar;/  Quetn  of  Scots,  1815 
(privately  printed) ;  and  Memoirs  of  the  IVar  carried  on  in  Scotland 
oik*  Ireland,  1689-91,  by  General  Mackay,  edited  in  conjunction 
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with  Hog  and  Urrpihart,  and 
Maitlaad  Clubs  in  1833. 
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3.  William  Tytlkr  (1711-1792),  of  Woodhouseleo, 
writer  on  historical  and  antiquarian  subjects,  was  the  son 
of  Alexander  Tytler,  writer  in  Edinburgh,  and  was  born  in 
that  city  on  12th  October  1711.  He  was  educated  at  the 
High  School  and  the  university,  and,  having  adopted  his 
father's  profession,  was  in  1744  admitted  into  tho  Bociety 
of  Writers  to  the  Signet.  While  successfully 
as  a  lawyer,  he  found  time  to  devote  attention  t 


investigation.  In  1759  he  published  an  Inquiry,  Histori- 
cal and  Critical,  into  the  Evidence  against  Mary  Queen  of 
Scots,  and  an  Examination  of  the  Histories  of  Dr  Robertson 
and  Mr  Hume  witli  respect  to  that  Evidence.  This  work, 
which  warmly  defended  the  character  of  the  queen,  uict 
with  great  success.  Four  editions,  tho  later  ones  con- 
siderably enlarged,  were  published  in  the  author's  lifetime; 
and  it  was  translated  into  French.  In  1783  he  published 
the  Poetical  Renuiins  of  James  tlte  First,  King  of  Scotland, 
to  which  he  added  a  dissertation  on  the  life  and  writings 
of  the  royal  author.  He  wrote  an  essay  on  "Scottish 
Music,"  which  was  appended  to  Arnot's  History  of  Edin- 
burgh. His  "Dissertation  on  the  Marriage  of  Queen  Mary 
to  the  Earl  of  Bothwell  "  and  "  Observations  on  the  Vision, 
a  Poem,"  appeared  in  the  Transactions  of  the  Society  of 
Antiquaries  of  Scotland  (1791-92).  A  paper  in  the  Lounger, 
on  "  Defects  of  Modern  Female  Education,"  and  an  Account 
of  Fashionable  Amusements  in  Edinburgh  in  the  Seventeenth 
Century  complete  the  list  of  his  works.  Ho  died  at  Edin- 
burgh on  12th  September  1792. 

TYUMEH,  a  district  town  of  West  Sibe  ria,  in  t  he- 
government  of  Tobolsk,  is  Bituated  at  a  point  where  the 
chief  highway  from  Russia  across  the  rjrals  touches  the 
first  navigable  river  (the  Tura)  of  Siberia.    A  railway 
passing  through  Ekaterinburg  Bud  tho  principal  iron- 
works on  the  eastern  Blope*  of  the  middle  Urals  connects 
Tyumen  with  Perm,  tho  terminus  of  steamboat  traffic  on 
the  Kama  and  Volga.    The  Tura  being  a  tributary  of  the 
Tobol,  which  joins  tho  Irtish,  a  tributary  of  the  Ob, 
Tyumen  has  regular  steam  communication  with  Omsk 
and  Scmipalatinsk  by  the  Irtish  (steamers  penetrating  as 
far  as  Lake  Zaisan  in  Dzungaria);  with  Tomsk,  Barnaul, 
and  Biysk,  in  the  Altai,  by  the  Ob. and  the  Tom ;  with 
Irbit— the  seat  of  the  great  Siberian  fair— by  tho  Tura 
and  the  Nitaa;  and  by  tho  Tobol,  the  Irtish,  and  the 
Ob  with  the  Arctic  Ocean  and  the  fisheries  of  the  lower 
Ob.    Tyumen  stands  also  at  the  western  extremity  of 
the  Siberian  highway  which  goes  via  Omsk,  Tomsk,  and 
Krasnoyarsk  to  Irkutsk,    In  summer  the  Tura  sometimes 
falls  so  low  that  steamers  have  to  stop  90  miles  off,  |«ss- 
engcrs  and  goods  being  taken  thence  to  Tyumen  in  lighter 
vessels.   The  town  is  well  built,  and  stands  on  both  banks 
of  tho  Tura,  which  is  here  spanned  by  a  bridge.  The 
portion  on  the  low  left  bank  is  inhabited  by  tho  poorest 
class  and  is  often  inundated  :  the  best  houses  are  on  the 
high  right  hank.   The  streets  are  unpaged,  but  the  houses, 
(principally  wooden)  are  for  the  moat  part  inclosed  by 
gardcus.    The  peoplo,  who  are  famed  throughout  Siberia 
for  their  good  looks,  have  always  been  renowned  for 
their  industrial  skill.    Woollen  cloth,  linen,  belts,  and 
especially  boots  and  gloves,  are  manufactured  to  a  large 
amount  (70,000  pairs  of  boots  and  300,000  pairs  of  gloves 
annually).   Tyumen  carpets,  although  made  in  the  simplest 
way  and  with  the  plainest  tools,  have  a  wide  renown  in 
Russia  and  Siberia,  and  recently  have  appeared  in  tho 
markets  of  western  Europe  as  of  Oriental  origin.  All  kinds 
of  metal  warc3  are  inado  in  small  workshoj-s.  Sheepskin* 
and  various  kinds  of  cloth  are  extensively  manufactured, 
and  the  leather  prepared  at  the  tanneries  (100  in  number) 
is  extensively  sold  all  over  Siberia,  the  Kirghiz  steppe,  and 
Bokhara    An  establishment  has  recently  been  opened  for 
the  construction  of  barges,  and  a  paper-mill,  the  first  in 
Siberia,  was  opened  in  188G.   The  trado  of  Tyumen  is  ex- 
ceeded only  by  that  of  Irkutsk  and  of  Tomsk.   In  addition 
to  its  primary  schools  Tyumen  has  a  "real  "  school.  The 
population,  which  is  of  a  fluctuating  character  in  summer, 
is  differently  estimated  at  13,000,  14,500,  and  18,000. 
TZARSKOYE  SELO.    See  Tsarskoyk  Selo. 
TZETZES,  Joannes,  a  voluminous  Byzantine  writer  61 
the  12th  century.    See  Greece,  vol.  xi.  p.  145  so. 
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U holds  the  twenty-first  place  in  our  alphabet.  The 
corresponding  place  in  the  Greek  alphabets  was 
occupied  by  Y  (with  some  slight  variations  of  form).  The 
form  in  the  Italian  alphabet*  was  generally  V.  These 
three  are  only  modifications  of  one  original ;  but  they  aro 
independent  symbols  witi  us,  though  Y  does  not  represent 
any  sound  otherwise  unrepresented.  It  will  bo  most  con- 
venient to  describe  the  three  forms  once  for  all. 

"With  T  we  reach  the  end  of  the  original  Phoenician 
alphabet.  The  remaining  symbols— no  fewer  than  six  with 
ns,  four  in  the  completed  Latin  alphabet— are  accretions, 
either  modifications  of  old  symbols  for  greater  exactness  or 
old  symbols  themselves  which  had  fallen  out  of  their  proper 
place  and  were  added  again.  The  first  new  symbol  was 
needed  to  represent  the  important  vowel  sound  a.  We 
have  already  seen  that  the  Greeks  employed  the  Phoenician 
symbols  for  the  breaths  which  they  did  not  want  as  symbols 
for  the  vowels  which  they  did  want.  Thus  we  should  have 
expected  that  the  Phoenician  vau  would  have  been  used 
for  u.  But  vau  was  already  employed  for  w,  which  was 
a  living  sound  in  early  Greek  ;  the  form  used  was  F  (the 
so-called  digamma),  the  origin  of  our  F.  What  then  was 
the  origin  of  the  symbol  for  v  V  In  the  earliest  Greek  we 
find  the  two  forms  Y  and  V,  e.g.,  in  inscriptions  of  There. 
Now  the  Moabite  form  of  vau  is  V,  which  resembles  the 
Y  more  than  F.  It  is  difficult  to  see  why  the  presumably 
eldest  Phoenician  form  should  appear,  not  rn  the  sixth  place 
of  the  Greek  alphabet,  but  at  the  end,  where  it  must  have 
been  an  arbitrary  addition  ;  and,  although  the  Y  form 
could  be  derived  from  F  (middle  steps  are  found),  it  is  not 
easy  to  get  F  from  V.  We  may  suppose  that  the  two 
symbols,  F  and  Y,  were  obtained  by  the  Greeks  from 
independent  Phoenician  alphabets,  the  first  being  kept  by 
those  Greeks  who  required  a  symbol  for  v>,  and  did  not  at 
first  need  any  special  sign  to  distinguish  u  (which  in  the 
earliest  Greek  times  known  to  us  had  the  value  of  German 
4)  from  o ;  while  the  others  took  the  form  Y  to  express  the 
Modified  «,  and  probably  never  really  adopted  the  F, 
except  as  a  numeral ;  it  doos  not  appear  even  in  the  very 
old  Abu  Simbcl  inscription  written  by  the  Ionian  mercen- 
aries of  Psammitichim.  It  is  noteworthy  that  in  that  in- 
scription both  the  forms  Y  and  V  appear,  whereas  in  those 
of  Thcra  and  Melos  we  have  sometimes  the  one  sometimes 
the  other,  but  not  both  in  the  same  inscription,  and  a 
study  of  the  writing  leads  to  the  conclusion  that  the  Y 
was  felt  to  be  the  true  (i.e.,  the  older)  form,  but  that  V 
was  used  more  frequently  for  the  sake  of  simplicity. 

At  Borne  the  single  form  V  denoted  both  the  vowel  u 
and  also  the  consonantal  v>.  F  retained  its  place  as  sixth 
in  the  alphabet,  but  with  the  value  of/,  which  was  un- 
known to  the  Greeks ;  a  peculiar  form,  L,  in  which  the 
middle  stroke  has  gone  to  the  bottom,  seems  to  have  been 
affected  by  its  neighbour  E ;  this  ib  found  in  Etruscan, 
Umbrian,  and  Samnite  inscriptions ;  it  has,  however,  the 
value  of  w  ;  while  a  curious  symbol  8  appears  at  the  end 
of  the  Etruscan  alphabet,  and  is  also  used  in  the  Eugubine 
tables,  with  the  value  of  /;  the  origin  of  this  is  uncortain. 
It  may  be  a  rounded  form  of  the  second  symbol  in  the 
digraph  FB,(i.e.,  FH)  by  which  the  sound  F  is  indicated 
in  a  very  old  inscription  (see  Rluin.  Mug.,  xlii.  317);  if 
this  is  so,  the  Latin  alphabet  has  the  first  member  of  the 
digraph,  the  Etruscan  has  the  second.  Next,  the  symbol 
"Y  was  added  (together  with  Z)  in  the  1st  century  B.C.  to 
represent  more  exactly,  in  borrowed  words,  the  sound  of 
Greek  upsilon. 


Lastly,  the  form  U  was  differentiated  from  V.  P,  is  the 
uncial  form,  and  so  belongs  to  the  general  transition  from 
the  pointed  to  the  rounded  character  which,  conduced  to 
greater  convenience  of  writing.  Examples  of  it  may  be 
seen  in  the  article  on  Paljuoouaphy  ;  see  the  specimen  of 
Latin  uncial  of  the  5th  or  6th  century  (vol.  xviii.  p.  153), 
and  the  half-uncial  of  the  Lindisfarno  Gospels,  about  700 
a.d.  (ibid.,  p.  159).  It  was  clearly  a  matter  of  convenience 
to  have  separate  symbols  to  represent  sounds  so  distinct  as 
u  and  v  ;  but  the  application  of  the  two  symbols  seems  to 
have  been  due  to  chance  rather  than  design.  The  form 
V  remained  in  use  at  the  beginning  of  words,  whereas  «, 
which  was  the  uncial  and  cursive  form,  naturally  was. used 
rather  in  the  middle ;  by  degrees  the  initial  form  was  ap- 
propriated to  consonants, — perhaps,  as  Dr  Taylor  suggests 
(Aljiliabtt,  iL  189),  because  the  consonant  is  commoner  at 
the  beginning  of  words,  or  for  some  other  reason,  while  the 
medial  form  was  connected  with  vowels. 

The  sound  which  U  denotes  is  produced  by  "  rounding  " 
the  lips  to  the  furthest  extent  consistent  with  a  clear 
vowel-sound,  and  by  raising  the  back  of  the  tongue  higher 
than  for  any  other  rounded  sound.  It  has  two  varieties 
(like  all  other  vowels)  according  as  the  position  of  the 
tongue  is  more  or  less  tense,  producing  thereby  a  narrower 
]  or  a  wider  aperture  for  the  voice  to  pass  through  ;  whence 
the  sounds  are  technically  called  "narrow "and  "wide" 
respectively.  The  narrow  sound  is  heard  in  English  only 
when  the  vowel  is  long,  as  in  "  book,"  "  rule,"  but  in 
northern  English  (Scotch)  "book"  may  bo  heard  short. 
The  wide  sound  is  heard  in  "  full,"  "  good."  The  digraph 
oo  is  commonly  used  for  the  u  sound,  and  attests  the  fact 
that  the  original  sound  of  d  has  frequently  passed  into  tJ, 
as  in  "  good,"  "  food,"  4c,  written  "  gode,"  "  fode  "  in 
Middl  English  ;  sometimes,  however,  the  oo  has  come  by 
analogy  into  words  where  u  is  the  original  sound,  as  in 
"  room,"  M.E.  "  roum,"  O.E.  "  rum."  Original  il  has  coin 
monly  passed  into  the  ati  sound,  spelt  in  English  on  or  oic, 
as  in  "how,"  "house,"  "mouse,"  "bower,"  for  O.E  "hu," 
"bus,"  "mus,"  "bur."  According  to  Mr  A.  J.  Ellis, 
i  words  derived  from  the  French  had  in  Chaucer's  time  the 
sound  of  French  u  ;  and  Sir  John  Cheke's  statement  "cum 
duke,  tukt,  lute,  rtbuke,  Svk,  tvk,  kvr,  ptfivx  dirimus, 
Gracum  u  sonaremus,"  seems  strong  for  the  samo  practice 
in  the  16th  century.  In  the  17th  century  the  modern  pro- 
nunciation of  v  as  iu  in  "  muse,"  "  duke,'*  "  mute,"  "  pure" 
had  come  in.  Hence  also  we  may  explain  the  substitution 
of  u  for  y  in  some  genuine  English  words,  as  "  busy  "  (orig. 
bysig).  At  the  same  time  begins  the  corruption  of  u  to 
tho  (so-called)  tl  sound  in  "  but,"  "  shut,"  Ac. ;  this  is  not 
a  m  sound  at  all,  but  the  neutral  vowel  as  heard  indiffer- 
ently in  "but,"  "sun,"  "son,"  "blood"  ;  it  is  often  con- 
founded by  writers  with  the  true  ti  heard  in  V  pull  "  and 
in  the  northern  pronunciation  of  "but,"  "shut."  For  the 
history  of  the  German  "  modified  "  «  (spelt  ii,  bnt  origin- 
ally u<)  see  under  Y. 

UBEDA,  a  town  of  Spain,  head  of  an  administrative 
subdivision  in  the  province  of  Jaen,  stands  on  a  gentle 
slope  about  5  miles  from  the  right  bank  of  the  Guadal- 
quivir, and  about  22  miles  to  the  east  of  the  Menjibar 
station  on  tho  railway  from  Madrid  to  Cordova.  Under 
the  Moorish  rule  it  was  a  place  of  considerable  conse 
quence,  its  population  being  said  to  have  at  one  time 
numbered  70,000.  Some  portions  of  the  old  walls,  with 
towers  and  gates,  still  remain,  but  noue  of  the  public 
buildings  are  of  great  age,  the  oldest  church,  that  of  San 
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Salvador,  dating  from  1540-56.  The  population  within 
the  municipal  boundaries  in  1877  was  18,149 

UDAIPUR  [OoDKYroRE],  or  MkwAr,  a  native  state  in 
Rajputana,  India,  with  an  area  of  12,670  square  miles.  It 
extends  from  23"  49'  to  25*  58'  N.  lat,  and  from  73°  7'  to 
75*  52'  E.  long.,  and  is  bounded  on  the  N.  by  the  British 
territory  of  Ajmere ;  on  the  E.  by  the  native  Etates  of 
Hundi,  Gwalior,  Tonk,  and  Paitabgarh;  on  the  S.  by 
Banswara,  Dungarpur,  and  Mahi  KAntha ;  and  on  the  W. 
by  the  Aravalli  Mountains,  separating  it  from  Marwar  and 
Sirohi.  The  greater  part  of  the  country  is  level  plain.  A 
section  of  the  Aravalli  Mountains  extends  over  the  south- 
western and  southern  portions,  and  is  rich  in  minerals,  but 
the  mines  have  been  long  closed.  The  general  inclination 
of  the  country  is  from  south-west  to  north-east,  the  Banas 
and  its  feeders  (lowing  from  the  base  of  the 

Aravalli  range.  Thero  are  many  lakes  and  tanks  in  the 
state,  the  finest  of  which  is  the  Dhebar  or  Jaisatnand,  with 
rut  area  of  nearly  21  square  miles;  it  is  considered  to  be 
the  largest  sheet  of  artificial  water  in  the  world.  Thero 
are  only  two  metal  roads  in  the  state ;  the  Nimach  State 
Railway  passes  through  the  north-eastern  part 

lu  1881  the  population,  exclusive  of  61,078  Bhils,  was  1,443,144 
(male*  772,036,  females  670,459);  Hindus  numbered  1,321,581, 
Mohammedans  43,322,  Jains  78,171,  and  Christiana  130.  The  only 
town  with  over  10,000  inhabitants  is  Udaipur,  the  capital  (38,214). 
This  city  is  picturesquely, situated  on  a  lake  20O0  feet  above  sea- 
level,  and  fnoes  wooded  hills.  It  contains  the  royal  palape,  which 
is  n  noble  pile  of  granite  and  marble,  built  on  the  crest  of  a  rocky 
ridge  overlooking  the  lake,  city,  and  valley.  There  are  no  manu- 
factures of  any  importance  in  the  state,  and  the  crops  as  a  rule 
only  aufficc  for  local  wants.  The  principal  imports  are  wilt,  piece 
goods,  groceries,  nictnls,  medicines,  augur,  ivory,  and  tobacco  ;  and 
the  export*  are  moatly  confined  to  turmeric,  giir,  cotton,  indigo,  til, 
opium,  and  cuttle.  The  total  incomo  of  Udaipur  in  18S5-86  was 
X2G&.624.  The  stato  was  taken  uudcr  the  protection  of  the  British 
loveniment  in  1817,  and  it  pays  an  annnal  tribute  of  £20,000. 
The  family  of  the  raja  of  Udaipur  ranks  higheat  in  dignity  among 
the  Rajput  chiefs  of  India. 

TJDAL  (Danish  od<()  is  a  kind  of  right  still  existing  in 
Orkney  and  Shetland,  and  supposed  to  be  a  relic  of  the  old 
allodial  mode  of  landholding  existing  antecedently  to  the 
growth  of  feudalism  in  Scotland.  The  udal  tenant  holds 
without  charter  by  uninterrupted  possession  on  payment 
to  the  crown,  the  kirk,  or  a  grantee  from  the  crown  of  a 
tribute  called  scat  (Danish  tint),  or  without  such  payment, 
the  latter  right  being  more  strictly  the  udal  right.  Udal 
Jands  descend  to  all  tho  children  equally.  They  aro  con- 
vertible into  feu3  at  the  option  of  the  udallers. 

UDALL,  Nicholas  (b.  1505-d.  155G1),  author  of  the 
earliest  extant  regular  English  comedy.  Udall  was  a  typ- 
ical man  of  the  Renaissance  in  England,  a  schoolmaster  by 
profession,  a  classical  scholar,  a  translator  of  Terence  and 
Erasmus,  and  a  writer  of  pageants  and  interludes.  He 
was  high  in  favour  at  court,  wrote  Verses  for  the  city 
pageant  exhibited  at  Anne  Boleyn's  coronation  in  1533, 
and  was  honoured  by  Mary  in  1554  as  one  that  had 
"heretofore  showed  and  mindeth  hereafter  to  show  his 
diligence  in  -netting  forth  of  dialogues  and  interludes  before 
us  for  our  regal  disport  and  recreation."  The  severity  of 
his  discipline  at  Eton,  whero  he  was  headmaster,  has  been 
immortalized  by  tho  quaint  lines  of  one  of  his  pupils, 
Thomas  Tussor.  The  exnet  history  of  the  production  of  his 
comedy  Ralph  Raytter  Day  iter  is  not  known.  A  printed 
copy  wanting  tho  title-page*  came  to  light  in  1818,  and  we 
know  that  it  was  licensed  to  bo  printed  in  15G6.  It  is  a 
distinct  advance  in  construction  on  the  Merry  Interludes 
of  John  Hey  wood,  but  it  is  not  a  comedy  in  the  strict 
English  sense,  being,  like  the  interludes  essentially  farcical 


1  The  date  of  Mill's  death  is  sometimes  erroneously  piven  as  1564, 
in  which  year  his  play  of  Kxt-iat  was  performed  at  Cambridge  before 
Queen  Eliiahcth.  He  was  buried  at  Ft  Marparefs,  Westmlmter,  on  "rid 
1  r  1558  (we  memoir  l:i  i\K-:^\ ,,l;ti„n  of  ft-yttrr  JM>ysta). 


in  motive,  charactci,  and  incident.  Although  an  imitation 
of  the  Latin  comedy,  it  is  far  from  being  a  servile  imita- 
tion, aud  abounds  in  fresh  fun  and  clovcrncss.  It  has 
been  twice  reprinted, — by  the  Shakespeare  Society  (with  a 
memoir  by  Mr  Cooper)  and  in  Arber'a  Reprints. 

UDINE,  a  town  of  Italy,  in  tho  province  of  Udine,  in  a 
wide  plain  near  the  foot  of  the  Caruic  Alps,  on  tho  Roja,  84 
miles  by  rail  north-east  from  Venice  and  49  miles  north-west 
from  Trieste.  It  is  enclosed  by  an  imposing  wall  of  con- 
siderable antiquity,  some  4  or  5  miles  in  circumference, 
and  fortified  with  towers.  In  the  centre,  on  an  eminence, 
stands  the  old  castle,  at  one  time  the  residence  of  the 
patriarchs  of  Aquileia,  and  now  used  as  a  prison.  Grouped  . 
around  this  is  the  old  part  of  the  town,  with  narrow 
crooked  streets,  some  of  which  aro  lined  with  arcades. 
The  cathedral,  which  is  a  Romanesque  building  with  fine 
pillars,  and  an  hexagonal  tower  bearing  14th-century  sculp- 
tures, contains  some  interesting  examples  of  native  art  (by 
Giovanni  Martini  da  Udine  and  others).  The  church  of 
S.  Maria  delta  Purita  has  frescos  by  Tiepolo.  On  the 
principal  square  stands  the  town-hall,  built  in  1457  in  the 
Venetian-Gothic  style,  and  skilfully  restored  since  a  fire  in 
1876  ;  opposite  is  a  clock  tower  resembling  that  of  the 
Piazza  di  San  Marco  at  Venice.  The  archiepiscopal  palace 
and  Museo  Civico,  as  well  as  the  municipal  buildings,  have 
some  valuable  paintings.  Several  of  the  palaces  of  the 
nobility  have  striking  architectural  features,  and  the  town 
is  adorned  by  many  beautiful  public  walks.  The  leading 
industry  of  Udine  is  silk  spinning,  but  it  also  possesses 
manufactures  of  linen,  cotton,  hats,  and  paper,  tanneries^ 
and  sugar  rcfinories,  and  has  a  considerable  trade.  The 
population  in  1681  was  23,254. 

Udine  is  the  Vtdintnn  of  Pliny  :  it  waa  then  a  munieipiura,  but 
quite  an  inconsiderable  place  compared  with  Forum  Julii  (Cividale) 
11  mites  to  the  east,  or  Aquileia  22  miles  to  south-south-east.  In 
the  Middle  Aces  it  became  a  flourishing  and  populous  city  ;  in 
1235  the  patriarch  Bertbold  made  it  the  capital  of  FlttCM  (j.v.). 
and  in  1420  it  became  Venetian. 

UEBERWEG,  Fkikdrich  (1826-1871),  beat  known  by 
his  History  of  Philosophy,  was  born  on  the  22d  January 
1826  at  Lcichlingen,  in  Rhenish  Prussia,  where  his  father 
was  Lutheran  pastor.  His  mother,  left  early  a  widow, 
devoted  her  scanty  means  to  the  education  of  her  only 
son.  Uoberwng  passed  through  the  gymnasium  at  Elber- 
feld,  and  studied  at  the  universities  of  Gtittingen  and 
Berlin.  In  1852  he  qualified  himself  at  Bonn  as  privat- 
docent  in  philosophy.  His  System  of  Logic,  published  in 
1857  (English  translation  1871),  and  his  essay  On  tkr 
Authenticity  ait'i  the  Order  of  thf  Platonic  Writings,  crowned 
by  the  Imperial  Academy  of  Vienna  (published  1861),  con- 
tributed to  draw  attention  to  hiin  as  at  once  a  scholar  and 
a  thinker.  In  18C2  ho  was  called  to  Konigsberg  as  extra- 
ordinary professor,  and  in  1867  he  was  advanced  to  the 
ordinary  grade.  He  married  in  1803,  and  on  the  9th  June 
1871  he  died  prematurely. 

The  chief  work  of  his  later  veara  was  his  compendious  History  of 
Philosophy,  which  is  unmatched  for  fulness  of  information  com- 
bined with  conciseness,  accuracy,  and  inipni tiality  of  treatment 
The  first  part  appeared  in  1662.  An  English  translation,  in  two 
volumes,  was  published  in  1S72,  and  has  gone  through  several 
editions.  Ueberwcg  translated,  in  1 B69,  Berkeley's  Principles  or 
Human  Knowlatgr,  with  notes,  for  Kirchmann's  Philosophin-IU 
BiHiothtk.  In  philosophy  Ueberwcg  was  strongly  opposed  to  the 
subjectivistic  tendency  of  the  Kantian  system,  maintaining  ia 
particular  the  objectivity  of  space  and  time,  which  involved  him  ia 
a  somewhat  violent  controversy  with  several  opponents.  His  owb 
mode  of  thonght  he  preferred  to  describe  as  an  ideal  realism,  which 
refused  to  reduce  leality  to  thought,  but  asserted  a  parallelism  be- 
tween the  forms  of  existence  and  the  forms  of  knowledge.  liencke 
and  Sehleiermachcr  seeiu  t»  have  exercised  most  influence  upon 
the  development  of  his  thought.  A  short  memoir,  by  his  friend 
F.  A.  I-nng*  (author  of  the  History  of  Materialism),  give*  some 
account  of  what  may  be  called  personal  opinions  in  philosophy  and 
theology,  which  did  not  find  expression  ia  Ueberwcg'*  published 
writing*. 
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UFA,  a  government  of  south-eastern  Ross 


1a,  oti 


the 


slop©  of  tlje  Urals,  ban  Vyatka  and  Perm  on  the 
N.,  Orenburg  on  the  E.  and  S.,  Samara  and  Kazan  on  the 
W.,  and  comprises  an  area  of  47,112  square  miles.  In' 
virtue  alike  of  its  physical  characters  and  of  its  population, 
which  belongs  chiefly  to  the  Ural-Altaic  stock,  it  forms 
an  intermediate  link  between  Europe  and  Asia,  and  it  was 
only  recently  separated  from  the  government  of  Orenburg, 
which  is  now  limited  to  tho  eastern  slopes  of  tho  Urals. 
Several  craggy  and  densely  wooded  ridges,  running  from 
south  west  to  north-east  parallel  to  the  main  chain  of  tho 
southern  Urals,  occupy  its  eastern  part  They  are  separ- 
ated by  broad  and  long  longitudinal  valleys,  and  rise  to 
altitudes  of  from  2500  to  3500  feet  above  the  sea  ;  their 
highest  peaks — I  re  me 1  (5040  feet),  Nurgush,  Uronga,  and 
Taganai  (3950  feet) — are  above  the  limits  of  tree-vegeta- 
tion, but  in  no  case  reach  those  of  perpetual  snow.  The 
high  longitudinal  valleys  of  the  Urals  are  the  seat  of  an 
important  mining  industry.  Southward  Ufa  extends  over 
the  slopes  of  the  Obshchiy  Syrt  plateau,  tho  angular  space 
between  the  latter  and  the  Urals  being  occupied  by  elevated 
plains  (from  1000  to  1500  feet),  deeply  grooved  by  the  river 
valleys  and  sometimes  described  as  the  "  Ufa  plateau."  It 
dopes  gently  towards  the  depression  of  the  Kama  ;  and  its 
undulating  surface,  especially  its  broad  valleys  (500  to  COO 
feet  above  the  sea),  covered  as  they  are  with  a  fertile  soil, 
nn  being  rapidly  colonized  by  Russian  settlers.  Towards 
the  Kama  the  fertility  of  the  soil  increases,  and  the  black- 
earth  regions  of  Mcnzelinsk  and  Birsk  may  be  described 
ai  granaries  for  that  part  of  Russia 

The  gcologicar structure  oi  Ufa  is  very  varied.  The  main  'ridge 
of  th«  Urals  consists  of  gneisses  and  various  crystalline  slates  rest-, 
nig  upon  granites  ancLsycnitcs ;  ncit  cornea  a  broad  atrip  of  lime- 
stone* and  sandstones?  tire  fossil  fauna  of  which  is  intermediate 
in  its  lowest  parts  betweon  the  Upper  Silurian  and  the  Lower 
Devonian.  These  form  the  highest  ridges  of  Ufa.  Farther  west 
the  Devonian  deposits  are  followed  by  Lower  and  Upper  Carbon- 
iferous and  "Artinnk  schists,"  which,  together  with  Permian  de- 
posits, cover  western  Ufa.  Quaternary  deposits  are  extensively 
developed  in  all  the  valleys,  most  of  which  were  occupied  by  lakes 
during  the  Lacustrine  period.  Ufa  has  not  the  mineral  resources 
of  Perm;  only  traces  of  gold  have  been  found  in  its  valleys,  and 
silver  ores  are.  absent ;  but  its  wealth  in  iron  (Devonian)  and  cop)>cr 
(Permian)  seems  likely  to  have  great  mining  importance  in  the 
future.  The  district  of  Zlatoust  is  celebrated  for  its  granite,  cpidote, 
nephrite,  and  a  variety  of  decorative  stones  and  minerals.  Coal  is 
spread  over  a  wido  area,  but  only  in  layers  too  thin  to  make  work- 
ing remunerative.  Fire-clay,  kaolin,  and  sandstone  for  making 
grindstones  are  obtained  to  some  extent ;  naphtha,  sulphur,  and 
saltpetre  have  been  observed  in  several  places. 

Ufa  belongs  almost  entirely  to  tho  drainage  area  of  the  Byctaya, 
a  great  tributary  of  tho  Kama,  which  rises  in  Orenburg,  flows  south 
and  west  till  it  pierces  a  mountain  chain  at  Bugutehan,  and  then 
runs  north  ahd  north-west,  watering  tho  high  plains  and  receiving 
a  number,  of  important  tributaries,  among  which  the  8im,  the 
Tonyp.  and  th«  Ufa  arc  also  navigable.  The  banks  of  the  Byetaya 
ore  thickly  peopled,  and  it  is  an  important  channel  for  trade  ;  but 
it  sometimes  reaches  so  low  so  ebb  in  summer  that  steamers  cannot 
proceed  beyond  Birsk.  The  Kama  flows  for  120  miles  along  the 
western  border  of  the  government  Marshes  lie  slong  its  course,  so 
that  its  banks  arc  but  thinly  inhabited.  Forests  cover  nearly  half 
the  area,  but  the  plains  on  the  left  of  the  Byetaya  arc  comparatively 
thinly  wooded.  The  climate  of  Ufa  is  very  continental.  The  average 
tempirature  ai  Ufa  is  37*  F. ,  snd  the  winter  is  extremely  cold  (Janu- 
ary 5*  5  F.p  July  68"  F.) ;  at  the  Zhitoust  observatory  (1340  feet)  the 
average  temperature  is  only  82°  2  (January  2*;  July  61*'S).  Even 
in  the  hilly  tracts  of  Zlatoust  the  annual  rainfall  is  ouly  19  inches. 
The  rivers  are  frozen  158  dsys  at  Ufa,  and  202  about  Zlatoust. 

Thsj  population  of  Ufa  is  now  rapidly  increasing  (1,703,260  in 
1882,'  os  against  1,291,020  in  1865).  Only  one-third  of  the  whole 
is  Russian,  the  remainder  being  chiefly  Bashkirs  (50  per  cent,  in- 
cluding Mescherjaks  snd  Tepters),  Tartars  (8  4  per  cent),  Tchere- 
misses,  Tcbuvashes,  Mordvinians.  and  Votisks.  In  the  south  tho 
Ba.shkfrs,.T»rtars,  snd  other  Ural-Altaians  constitute  two-thirds  of 
the  population..  Among  tho  Russians  two  distinct  elements  must  be 
distinguished, -4-some  100,000  peasants,  who  formerly  were  mining" 
sorts,  snd  now  support  themselves  chiefly  by  work  in  or  for  the 
mines,  Ad  nearly  620,000  agriculturists,  for  the  most  part  more 
—at  immigrants.  The  latter  carry  on  agriculture  on  an  extensive 


scale,  and  export  large  quantities  of  corn.  The  R»likirs  ore  chiefly 
cattle-breeder*,  but  of  late  they  hive  been  driven  more  and  morn 
to  tillage,  owing  to  the  appropriation  by  speculators  of  their  exten- 
sive pasture-lands.  Bcc-Kcepuig  is  largely  carried  on,  and  hunting 
is  still  an  important  source  of  income  to  the  Bashkirs.  In  the 
north- east  the  trade  in  timber  and  the  manufacture  of  various 
wooden  wares  are  largely  engaged  in  by  the  peasantry.  The  mining 
industry  is  advancing,  notwithstanding  ninny  obstacles  (see  vol. 
xxi.  p.  85);  tho  iron-works  of  Zlatoust  especially  have  a  wide 
reputation.  Flour-mills,  distilleries,  and  tanneries  come  next  in 
importance.  The  exports  of  corn,  linseed,  timber,  wooden  wares, 
metals,  tallow,  hides,  snd  caltlo  sre  considerable,  and  trade  U 
active,  especially  at  the  fails  of  Menxelinsk,  Ufa,  Snd  Zlatoust 

There  are  six  administrative  districts,  the  chief  towns  of  which 
(with  populations  in  1884)  sre— Ufa  (25,660),  Bclctx-i  (4200),  Birsk 
(8000),  Munzelinsk(6100),  Sterlitamak  (8940),  and  Ztatoust  (18,990). 
The  loading  places  Tchcray  and  Rerozovka  on  the  Kama,  snd  several 
iron  and  copper  works  (Satkinsk,  Yurczah,  Katav-Ivanovsk,  about 
6000  inhabitants  each)  ought  also  to  be  mentioned. 

UFA,  capital  of  tho  abovo  government,  is  situated  at  the 
confluence  of  the  Ufa  with  the  Byetaya,  on  high  crags 
intersected  by  ravines,  which  are  covered  with  gardens  and 
orchards.  The  better  part  of  the  town  contain,  a  few  stone 
buildings  connected  with  the  administration,  two  cathe- 
drals, and  a  few  churches ;  the  remainder  is  a  scattered 
aggregation  of  small  wooden  houses.  There  are  two  class- 
ical gymnasiums  for  boys  and  girls,  a  theological  seminary, 
and  several  lower  schools.  The  town  has  a  few  good  hospi- 
tals. Tho  manufactures  are  insignificant  in  Ufa  itself,  but 
thero  are  several  iron  and  copper  works  of  importance 
within  the  district  Owing  to  the  fertility  of  the  neigh- 
bouring regions,  and  the  position  of  the  town  at  the  junc- 
tion of  two  important  rivers,  the  Ufa  merchants  carry  on  a 
brisk  export  trade.  The  population  has  rapidly  increased 
of  late,  reaching  25,660  in  1884.  ; 

Ufa  was  founded  in  1574,  when  a  fort  was  built  on  the  Byetaya, 
three  other  forts  being  erected  about  the  same  tune  at  Birsk, 
Mcnzelinsk,  and  Berexovks,  to  connect  Ufa  with  the  Russian  settle- 
ments on  the  Kama,  Tho  wooden  kreml  of  Ufa,  protected  by 
wooden  towers  and  an  outer  earthen  wall,  hsd  to  sustain  the  attacks 
of  the  revolted  Bashkirs  and  Russian  serfs  in  1662  and  at  later 
dates;  and  in  1773  Tchika,  one  of  the  chiefs  of  the  rugatchclT 
revolt,  besieged  it  for  four  months. 

UGANDA,  a  country  of  eastern  Central  Africa,  to  the, 
north-west  of  the  Victoria  Nyanza.  It  lias  an  area  of  about 
34,000  square  miles,  extending  from  1*  N.  lat.  to  the 
Kitangule  river,  and  from  31*  E.  long,  to  the  Nile.  The 
country  bordering  the  lake  and  to  tho  north-west  is  moun- 
tainous, tho  mountains  being  arranged  in  low  parallel 
chains.  Tho  bills,  covered  with  splendid  timber  and  abun- 
dant underwood,  rise  to  a  height  of  400  feet  above  their 
valleys,  through  which  sluggish  streams  flow  to  the  lake. 
Farther  north  tho  country  becomes  a  plain,  and  the  eastern 
portion  of  Uganda,  between  Rubaga  and  the  Nile,  consists 
of  undulating  country,  varied  by  deep  narrow  valleys.  The 
geological  formation  of  tho  country  is  volcanic  or  me  tarn  Or- 
phic ;  two  or  threo  feet  of  rich  black  alluvial  soil  form  the 
upper  strata,  covering  a  bed  of  red  sandy  clay,  often  30 
feet  thick.  In  some  places  porcelain  earth  is  found,  as 
well  as  largo  masses  of  mica.  Ironstone  is  present  in  con- 
siderable quantities,  but  as  yet  no  other  metals  have  been 
discovered.  The  climate  is  mild,  and  tho  temperature  re- 
markably uniform  throughout  tho  year  ;  the  tbermometric 
range  rs  from  50*  to  90*  F. ;  but  the  mean  annual  variation 
is  only  20*.  The  annual  rainfall  is  50  inches,  the  greatest 
amount  of  rain  occurring  in  March,  April,  May,  and  Sep- 
tember, October,  and  November,  when  rain  falls  nearly 
every  day,  thunderstorms  being  frequent. 

The  population  of  Uganda  is  about  five  millions.  The  men  ara  talt 
and  well-built,  and  hare  good  features  and  dark  chocolate-coloured 
skin,  with  woolly  hair.  Tho  women  in  their  youth  are  good- 
looking.  The  country  ia  divided  into  three  province*— Uddu  in  the 
south,  Singo  in  the  west,  and  Changwe  in  th«  cost,  to  which  must 
bo  added  about  400  islsnds  in  the  lake.  The  government  of  the 
country  is  feudal,  tho  king  being  nominally  supreme.  Succession 
to  the  throno  is  hereditary,  but,  the  successor  is  usually  a  minor 
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chosen  by  threo  hereditary  chief*,  who  with  the  young  king'*  mother 
carry  on  the  government  until  he  Uof  age.  The  reigning  family 
in  Uganda  ia  descended  from  the  Wahunia  tribe  ;  the  late  king 
Mteaa  professed  to  trace"  back  his  descent  to  Kintu  (or  Ham),  the 
founder  of  the  dynasty.  The  country  is  ruled  by  the  king,  three 
hereditary  chiefs,  and  a  council  of  minor  chiefs, — two  hereditary 
chiefs  and  a  certain  proportion  of  the  others  being  continually  in 
residence  at  Rubaga,  the  capital  of  the  country.  The  laws  are 
strict,  and  the  administration  or  justice  is  conducted  in  an  orderly 
runnier.  There  is  no  real  taxation,  but  the  pcoplo  are  compelled 
to  render  feudal  service  to  all  their  superiors.  The  Waganda  may 
be  divided  into  four  classes,  the  lowest  class  being  the  slave  popu- 
lation, consisting  of  prisoners  taken  in  war  and  their  descendants; 
next  como  the  "bachopi"  or  peasants,  who  form  the  mass  of  the 
population ;  the  third  class  are  the  "  batongoli,"  or  chiefs,  who  are 
recruited  from  tho  bachopi,  but  whoso  honours  are  not  hereditary; 
thoy  receive  their  rank  for  distinguished  bravery  in  the  field  or  for 
services  rendered  to  tho  state,  and  thev  are  the  govcruros  of  the 
villages.  The  highest  class  is  that  of  the  "bakungu,"  a  superior 
grade  of  chiefs,  all  belonging  to  the  "  luchiko"  or  state  council,  and 
>*ing  governor*  of  large  districts  of  land.  Tho  three  great  hereditary 
chiefs  belong  to  this  class,  and  they  are  supreme  governors  of  the 
three  grea,t  districts  into  which  Uganda  is  divided.  The  Waganda 
are  very  warlike;  all  adult  males  are  compelled  to  serve  in  the  army 
when  required,  and  the  military  organization,  having  its  head- 
quarters at  the  capital,  ramifies  throughout  tho  whole  land.  Oa:.-  e 
is  very  plentiful  :  elephant*,  buffaloes,  zebras,  ihinoceroses,  wild 
boars,  twelve  e|*cies  of  antelopes,  lions,  leopards,  jackals,  foxes, 
hyaenas,  hares,  chimpanzees,  sua  several  species  of  monkeys  inhabit 
the  forest.  Snakes  are  numerous;  hippojiotami,  crocodiles,  and 
otters  abound  in  tho  lake  and  in  the  Nile,  as  also  many  water-rats. 
The  principal  birds  are  pjirrots,  guinea-fowl,  owls,  vultures,  adju- 
tants, goatsuckers,  kites,  eagles,  ducks,  geese, storks,  cranes,  herons, 
gulls,  scarlet  flamingos,  darters,  the  sacred  and  glossy  ibis,  and 
brilliantly  coloured  honey-birds.  The  principal  insects  are  mos- 
qiiitos,  fleas,  locusts,  white  and  driver  ants,  and  butterflies  of  many 
aperies.  The  domestic  animals  are  cows,  goats,  and  a  few  sheep 
and  dogs.  The  Waganda  lire  chiefly  upon  a  vegetable  diet,  tho 
banana  forming  the  staple  food ;  it  grows  everywhere,  and  requires 
little  or  no  cultivation.  Tho  sweet  potato  is  the  chief  vcgctablo 
cultivated,  but  coffee,  sugar-cane,  cassava,  maize,  sesame,  millet, 
tullabone,  Bevcral  species  of  beans,  and  two  or  three  kinds  of  pump- 
kins are  grown  to  a  small  extent.  The  principal  fruits  aro  tho  nipafu 
and  a  species  of  amomum.  Strangers  have  introduced  wheat,  rice, 
guavas,  papaws,  pomegranates,  tomatoes,  onions,  and  radishes. 
Wine  iB  made  from  the  banana  tree,  and  is  a  staple  drink.  Butter 
and  cheese  ore  also  made.  A  good  deal  of  manufacture  is  carried 
on,  for  tho  pconlo  are  ingenious  and  clover  workmen,  and  their 
work  is  tasteful,  neat,  and  exact.  Two  kinds  of  pottery,  a  course 
and  a  fine  variety,  are  manufactured  in  considerable  quantities. 
Tha  basket  work  is  extremely  good,  and  the  metal  work  far  superior 
to  any  seen  among  tho  neighTmuring  tribes.  The  manufacture  of 
bark-cloths,  in  which  most  of  the  people  aro  clothed,  is  very  ex- 
tensively carried  on,  and  their  wood-work  and  boat-building  arc  of 
very  superior  quality.  Tanning,  dyriug,  and  bead-work  employ 
numbers  of  the  people.  There  is  not  very  much  home  trado  in 
Uganda ;  it  is  limned  to  tho  barter  of  native  tnuimfacturcs.  Several 
times  a  year  caravans  arrive  from  Zanzibar,  bringing  calico,  guns, 
powder,  files,  kiiivs,  ke.  Tho  Btandanl  value  of  any  article  is 
reckoned  by  100  cowries  or  an  arm's  length  of  calico  and  Wads; 
hoes,  salt,  and  fish  are  also  employed  as  mediums  of  exch*  ge. 
The  .anguage  spoken  in  Uganda  belongs  to  tho  great  ISantu  family, 
and  is  very  rich  in  words.  It  has  ten  classes  of  nouns,  tho  noun 
hcinc  the  most  important  part  of  speech.  Grammatical  inflexions 
are  formed  by  prefixes  ;  t lie  inflexions  of  verbs,  adjectives,  and 
pronouns  vary  according  to  the  class  of  the  governing  noun. 
Adjectives  agree  with  the  substantive  in  number  and  case,  and 
always  follow  tho  noun.  There  are  personal,  possessive,  relative, 
demonstrative,  and  interrogative  pronouns,  and  several  forms  of 
verbs.  The  Waganda  aro  very  good  arithmeticians.  The  root  of 
all  multiples  is  ten  ;  tallies  aro  used  as  aids  to  tho  memory.  Tho 
iwople  are  very  musical ;  their  voices  are  clear  and  melodious,  and 
of  considerable  range.  They  have  a  great  variety  of  tunes, — 
orchestral,  dance,  and  vocal  music  having  distinct  characteristics. 
Their  musical  instruments  consist  of  harmonicons,  rattles,  drums, 
horns,  whistles,  flutes,  and  harps.  The  Waganda  have  no  images 
or  outward  symbols  of  their  gods  ;  and  they  think  that  the  world 
is  ruled  by  spirits  or  demons,  to  whom  Katonga,  the  great  crrator, 
has  deputed  his  power.  They  worship  Mukaso,  the  god  of  the  lake  ; 
Naduala,  the  god  of  small-pox  ;  Chiwuka  and  Nenda,  the  gods  of 
war;  and  several  of  the  former  monarcha  of  Uganda,  who  are  be- 
lieved to  bo  demigods.  A  thunder  spirit  is  also  invoked.  The  gods 
of  war  are  snpposed  to  inhabit  certain  trees,  and  offerings  are  made 
to  them  before  entering  the  war-path ;  like  offerings  are  also  made 
to  the  god  of  the  lake  before  commencing  a  voyage  upon  its  waters. 

The  Waganda  are  courteous,  cleanly,  given  to  hospitality,  but 
drunken,  and  to  a  certain  extent  indolent.     Their  standard  of 


morality,  even  judged  by  that  of  tho  surrounding  tribes,  is  not 
high.  Human  life  is  little  respected  ;  they  are  untruthful  and  in- 
decent Units*  moved  by  passion,  thoy  are  not  cruel;  passionate, 
they  ore  not  revengeful.  Children  aro  well  treated,  as  are  tho  aged 
men.  On  account  of  the  extensive  prevalence  of  polygamy,  women 
occupy  a  somewhat  low  social  grade. 

Uganda  was  first  visited  by  Speke  and  Grant  in  1860,  and  the 
country  has  since  been  viaited  by  numerous  Europeans,  chiefly 
missionaries.  The  Church  Missionary  Society  and  the  Roman 
Catholics  have  mission  stations  in  the  country.  In  1886  some 
forty  of  their  converts  were  burnt  at  the  stake,  and  in  the  same 
year  Bishop  Hannington  was  murdered  on  the  borders  of  the 
country  by  the  orders  of  King  Mwanga. 

See  Spexe's  Journal,  Oram's  IrV*  areou  Afrita.  Startler's  Thrvuak  IU  Dart 
Cemtinnt.  in<t  Wilson  sort  Felkln's  Vpnda  and  tiu  Hfypttm  Soudan,  .Also  » 
monocr»[>li  •■  On  111*  Wscsnda  Tnbe,*  ty  R.  W.  IVlkln.  In  /*•  «.  Koy.  Sot.  Ed., 
vol.  xlll.,  and  in  OutUtt  Grammar  e/  iht  Uganda  Lamguaor,  by  0.  T.  Wilson. 

UOLITCH,  a  district  town  of  Russia,  in  the  government 
of  Yaroslavl,  is  situated  on  the  upper  Volga,  principally  on 
iU  right  bank,  67  miles  to  the  west  of  the  capital  of  the 
province.  Its  historical  remains  are  mostly  associated  with 
the  prince  Dmitri  (see  vol.  xxi.  p.  93).  The  wooden  house 
he  occupied,  a  church  of  St  Demetrius  "on  the  Blood" 
erected  at  tho  spot  where  he  was  killed,  and  a  kiosk  on  the 
site  of  the  convent  where  his  mother  was  forcibly" conse- 
crated a  nun, — all  commemorate  this  chapter  in  the  history 
of  the  rulo  of  the  boiars  at  Moscow  at  the  beginning  of  the 
17th  century.  An  old  cathedral,  erected  in  the  13th  cen- 
tury but  subsequently  restored,  and  containing  the  grave 
of  Prince  Roman,  recalls  a  still  earlier  period  of  municipal 
independence.  Uglitch.  has  now  become  a  commercial  and 
industrial  city  with  1 1,930  inhabitants  (1883),  and  lias  an 
important  trade,  being  one  of  the  chief  loading  places  on 
the  upper  Volga.  Its  industries  comprise  the  sewing  of 
sacks  for  corn  and  flour  (about  one  million  every  year)  and 
the  knitting  of  woollen  socks ;  and  it  has  a  paper-mill, 
distilleries,  copper  works,  and  linen  factories.  Corn,  paper, 
sausages  with  which  the  name  of  Uglitch  has  long  been 
associated  ,  candles,  Ac,  are  shipped  at  the  town. 

Uglitch  is  one  of  the  oldest  towns  of  Russia;  its.  local  annals 
as  far  as  back  as  the  9th  century.  Until  the  Hth  century  it  main- 
tained its  independence  as  a  separate  principality,  which  extended 
over  eastern  Tver,  and  elected  its  own  princes.  In  1329  the  sons 
of  Prince  Roman  the  Saint  renounced  their  independence  in  favour 
of  Moscow,  and  fifty  years  later  the  Uglitch  princes  finally  sold  their 
rights  to  tho  great  prince  of  Moscow.  Tho  Tartars  plundered  tho 
town  during  their  invasions  of  1237,  1293,  and  HOS,  aa  also  did 
tho  Lithuanians  at  a  later  date. 

UGOLINO.    Sec  Gherardesca  and  Pisa. 

UGRIANS.    See  Finland,  vol.  ix.  p.  219. 

UHLAN  D,  J  on  ANN  Lddwig(1  787-1 8G2),  German  pec. 
was  born  at  Tubingen,  on  April  26,  1787.  He  studied  at 
the  university  of  his  native  place,  taking  jurisprudence  as 
his  special  subject,  but  also  devoting  much  time  to  lit:  \v 
ture.  Having  graduated  as  a  doctor  of  laws  ii  1810,  ! 
went  for  somt  months  to  Paris  ;  and  from  1812  to  181 1 
ho  worked  at  his  profession  in  Stuttgart,  in  the  bureau  of 
the  minister  of  justice.  He  had  begun  his  career  as  a  poet 
in  1807  and  IriOB  by  contributing  ballads  and  lyrics  to 
Seckendorf's  Musenalmannch ;  and  in  1812  and  1813  he 
WTOte  poems  for  the  I'oetischer  Almanack  and  fpr  the 
Drvtuchtr  Dichttnvald.  In  1815  he  collected  his  poems 
in  a  volume  entitled  Gtdichft,  which  almost  immediately 
secured  a  wide  circle  of  readers,  and  gives  him  his  place  in 
German  literature.  To  every  new  edition  he  added  some 
fresh  poems  ;  and  the  sixtieth  edition,  published  in  1875, 
included  a  numbei  of  pieces  found  among  bis  papers.  He 
wroto  two  dramatic  works — Krnrt,  Ilerzog  t«o»  Scktmiben 
and  Lvdwig  der  Baier — the  former  published  in  1817,  the 
latter  in  1819.  These,  however,  are  unimportant  in  com- 
parison with  his  GtdichU.  In  some  respects  Uhland  must 
be  classed  with  the  writers  of  the  romantic  school,  for,1 
like  them,  he  found  in  the  Middle  Ages  the  subjects  which 
appealed  most  strongly  to  his  imagination.  But  his  style 
has  a  precision,  suppleness,  and  graco  which  sharply  dis- 
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tinguish  bis  most  characteristic  writings  from  tbose  of  tbo 
romantic  poets.  His  best  lyrics  have  the  charm  which 
belongs  to  the  unaffected  expression  of  delicate  senti- 
ment ;  and  in  almost  all  his  ballads  bo  displays  a  remark- 
able power  of  giving  picturesque  form  to  bis  conceptions  of 
character.  Ho  was  a  man  of  pure  and  noble  impulse,  and 
it  was  in  presenting  scenes  which  awaken  love,  or  admira- 
tion, or  pity  that  he  did  the  fullest  justice  to  bis  powers. 
Uhland's  poetic  sympathy  with  some  characteristics  of  the 
age  of  chivalry  did  not  prevent  bim  from  sharing  the  best 
aspirations  of  his  own  time.  He  wrote  manly  poems  in 
dbfence  of  freedom,  and  in  the  states  assembly  of  Wurtem- 
berg  he  played  a  distinguished  part  as  one  of  the  most 
vigorous  and  consistent  of  the  liberal  members.  In  1829 
be  woa  made  a  professor,  at  Tubingen  university,  of  German 
literature  and  the  German  language,  but  be  resigned  this 
appointment  in  1633,  when  it  was  found  to  be  incom- 
patible with  his  political  duties.  .  In  1S48  he  became  a 
member  of  the  Frankfort  parliament,  in  which  bo  sat  as 
one  of  the  most  respected  members  of  the  liberal  party. 

Uhland  was  not  only  a  poet  and  politician  ;  ho  wr«<  also 
an  ardent  student  of -the  history  of  literature.  In  1  SI  2  be 
published  an  interesting  essay  on  Das  alt/raniusiscJie  Ejtos; 
and  ten  years  afterwards  this  was  followed  by  an  admirable 
work  on  Walthcr  von  der  Vogelweide.  He  was  also  the 
author  of  an  elaborate  study  of  Der  My  thus  von  Th6r  nach 
nordischen  Qudltn  (1836),  and  he  formed  a  valuable  col- 
lection of  Alle  hock-  und  nitdtrdcutsche  Volkslitder,  which 
appeared  in  1844-45.  He  died  on  November  13,  1862. 
After  his  death  his  prose  works  were  reprinted,  with  some 
ndditions,  under  the  general  title  UlUand's  Schriften  zur 
Getchiehte  der  Dichluny  und  Sage  (1865-73),  and  an 
edition  of  his  poems  and  dramas,  in  three  volumes,  was 
issued  in  1863. 

S««  Liebert,  Ludteig  Uhland,  tint  Atfe«(1863);  llsytr,  Ludwig 
Uhland,  seine  Freundc  und  Zcilycnosacn  (1887);  nuil  Ludwig 
Uhland's  Leben,  aus  dtssen  Naehhss  und  aus  tigener  Er/uhruug 
zusammengesUllt  von  seiner  IVitxce  (1874). 

UJIJI,  a  town  in  eastern  Central  Africa,  of  considerable 
importance,  also  known  by  the  name  of  Kavele,  is  situated 
on  the  eastern  shores  of  Lake  Tanganyika,  in  4'  55'  S.  lat. 
and  30*  5'  E  long.  It  is  the  chief  town  on  that  lake,  and 
is  the  centre  of  a  brisk  trade  in  ivory.  Formerly  it  was  a 
great  slave-market.  The  town  is  of  a  straggling  character, 
Arab  houses  of  sun-dried  bricks  being  mingled  with  native 
huts.  The  population,  which  fluctuates  considerably,  is 
very  mixed,  being  composed  of  Arabs  and  the  representa- 
tives of  numerous  Central  African  tribes.  Ujiji  has  been 
visited  by  various  European  travellers,  who  have  made  it 
their  headquarters,  .and  it  was  here  that  Stanley  found 
Livingstone,  on  October  28,  1871.  Opinions  vary  as  to 
the  salubrity  of  its  climate,  but  the  balance  of  testimony 
appears  to  prove  that  during  the  greater  part  of  the  year 
it  is  very  unhealthy. 

UJJAIN,  or  Oojein,  a  town  in  the  nativo  state  of 
Gwalior,  central  India,  situated  on  the  right  bank  of  the 
Sipra,  in  23'  11'  10"  N.  lat.  and  75*  51'  45"  E.  long.,  1698 
feet  above  sea-level.  In  ancient  times  Ujjain  was  the 
great  and  famous  capital  of  MAlwa,  one  of  the  seven  sacred 
cities  of  the  Hindus,  and  tbo  spot  which  marked  the  first 
meridian  of  Hindu  geographers.  Though  much  decayed, 
it  is  still  a  large  and  populous  city,  with  considerable 
commerce.  The  modern  city  is  surrounded  on  all  sides 
by  an  almost  uninterrupted  belt  of  groves  and  gardens. 
In  1831  the  population  of  the  town  numbered  32,932. 
Its  trade  consists  chiefly  in  the  export  of  opium  and  the 
import  of  European  goods,  especially  cotton  fabrics. 

UKRAINE  ("frontier  "),  the  name  formerly  given  to  a 
district  of  European  Russia,  now  comprising  the  govern- 
iucnts  of  Kkahkoff.  Kitrr,  Podolia,  and  Poltava  (g.r.). 


ULCER.    See  Sfrcerv,  vol.  xxii.  p.  6S3. 

ULFILAS  (311-381),  the  apostle  of  Christianity  to  the 
Gothic  race,  and,  through  his  translation  of  the  Scriptures 
into  Gothic,  the  father  of  Teutonic  literature,  was  born 
among  tbo  Goths  of  the  trans-Danubian  provinces  in  the 
year  3  ll.1  There  is  a  tradition  that  bis  ancestors  were 
Christian  captives  from  Sadagoltbina  in  Cappadocia,  who 
had  been  carried  off  to  the  lands  beyond  the  Danube  in 
tbo  Gothic  raid  of  2C7  ;  but  the  evidence  on  which  th::> 
rests  is  inadequate.  An  authoritative  record  of  the  outline* 
of  his  life  has  only  been  discovered  within  the  last  fifty 
years,  in  a  writing  of  Auxentius,  his  pupil  and  companion. 

At  an  early  age  Ulfilas  was  sent,  cither  as  an  envoy 
or  as  a  hostage  for  his  tribe,  to  Constantinople,  pro- 
bably on  the  occasion  of  the  treaty  arranged  in  332. 
During  the  preceding  century  Christianity  had  been 
planted  sporadically  among  tbo  Gotbs  beyond  the  Danube, 
through  the  agency  iw  part  of  Christian  captives,  many  t: 
whom  belonged  to  the  order  of  clergy,  and  in  part  of 
merchants  and  traders.  Ulfilas  may  therefore  have  been 
a  convert  to  Christianity  when  he  reached  Constantinople. 
Bui  it  was  here  probably  that  he  came  into  contact  with  the 
Arian  doctrines  which  gave  the  form  to  his  later  teaching, 
and  here  that  he  acquired  that  command  over  the  Greek 
and  Latin  tongues  which  equipped  him  for  bis  labours 
as  a  translator.  For  some  time  before  341  be  worked  as 
a  "lector"  or  reader  of  the  Scriptures,  probably  among 
his  own  countrymen  in  Constantinople,  or  among  those 
attached  as  fuedtrati  to  the  imperial  armies  in  Asia  Minor. 
From  this  work  he  was  called  to  return  as  missionary 
bishop  to  his  own  country,  being  ordained  by  Eusobius  of 
Nicomedia  and  "the  bishops  who  were  with  him  "  in  341. 
This  ordination  of  Ulfilas  as  missionary  bishop  by  the 
chiefs  of  tho  semi-Arian  party  is  at  once  an  indication  of 
their  determination  to  extend  their  influence  by  active 
missionary  enterprise  and  evidence  that  Ulfilas  was  now, 
if  he  had  not  been  before,  a  declared  adherent  of  the  Arian 
or  semi-Arian  party.  He  was  now  thirty  years'of  age,  and 
his  work  as  "  bishop  among  the  Goths covered  tbo  re- 
maining forty  years  of  his  life.  For  seven  of  these  yeau 
he  wrought  among  tho  Visigoths  beyond  the  Danube,  till 
the  success  which  attended  his  labours,  and  tbo  growing 
numbers  of  his  flock,  drew  down  the  persecution  of  the  still 
pagan  chief  of  tho  tribe.  This  "  sacrilcgus  judex  "  ha* 
been  identified  with  Athanarie,  a  later  persecutor,  probably 
without  sufficient  ground.  The  persecution  was  so  severe 
that,  to  save  his  flock  from  extinction  or  dispersion,  Ulfilas 
decided  to  withdraw  both  himself  and  his  people  from  its 
range.  With  tho  consent  of  tho  emperor  Constantius,  In- 
led  them  across  tho  Danube,  "  a  great  body  of  the  faith- 
ful," and  settled  in  Mccsia  at  the  foot  of  the  range  i  f 
Iltemus,  and  near  the  sile  of  the  modern  Tirnova  (34JS). 
Here  they  developed  into  a  peace-loving  pastoral  people. 

Tho  life  of  Ulfilas  during  the  following  thirty-three 
years  is  marked  only  by  one  recorded  incident,  his  visit  to 
Constantinople  in  300,  to  attend  the  council  convened  by 
the  Arian  or  Homoian  party.  His  work  and  influence  were 
no*,  however,  confined  to  his  own  immediate  flock,  but 
radiated  by  means  of  his  writings  (homilies  and  treatises), 
and  through  the  disciples  he  despatched  as  missionaries, 
among  all  the  tribes  of  the  Gothic  stock  beyond  the 
Danube.  By  this  time  probably  he  had  made  some  pro- 
gress with  his  version  of  the  Scriptures,  and  copies  of 
parts  of  it  would  begin  to  circulate.  Thus  the  church 
beyond  the  Danube,  which  bad  not  been  extinguished  on 
Ulfilas's  withdrawal,  began  to  grow  once  more  in  numbers 
and  importance,  and  once  more  had  to  undergo  the  fires  of 
persecution.  Catholic  missionaries  had  not  been  wanting 
in  the  meanwhile,  and  in  the  indiscriminate  persecution  by 
>  Kratft  give*  813  u  the  <bu,  W«iu  318. 
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Athanaric  betveen  370  and  375  Catholics  and  Ariana 
stood  and  fell  aide  by  aide.  The  religions  quarrel  either 
accentuated,  or  was  accentuated  by,  political  differences, 
and  the  rival  chiefs,  Athanaric  and  Frith igern,  appeared 
as  champions  of  Paganism  and  Christianity  respectively. 
Then  followed  the  negotiations  with  the  emperor  Valens, 
the  general  adhesion  of  the  Visigoths  under  Frithigern  to 
Arian  Christianity,  the  crossing  of  the  Danube  by  himself 
and  a  host  of  his  followers,  and  the  troubles  which  cul- 
minated in  the  battle  of  Adrianople  and  the  death  of 
Valens  (378).  The  part  played  by  Ul/Uas  in  these  troub- 
lous times  cannot  be  ascertained  with  certainty.  It  may 
have  been  he  who,  as  a  "  presbyter  Christiani  ritus  "  con- 
ducted negotiations  with  Valens  before  the  battle  of  Adri- 
anople ;  but  that  he  headed  a  previous  embassy  asking  for 
leave  for  the  Visigoths  to  settle  on  Roman  soil,  and  that  he 
tnen,  for  political  motives,  professed  himself  a  convert  to  the 
Arian  creed,  favoured  by  the  emperor,  and  drew  with  him 
tho  whole  body  of  his  countrymen, — these  and  other  similar 
htoiies  of  the  orthodox  church  historians  appear  to  be 
without  foundation.  The  death  of  Valens,  followed  by 
the  succession  and  the  early  conversion  to  Catholicism  of 
Thoodosius,  dealt  a  fatal  blow  to  tho  Arian  party  within 
the  empire.  Ulfilas  lived  long  enough  to  Bee  what  tho 
end  must  be.  Hardships  as  well  as  years  must  havo  com- 
liined  to  make  him  an  old  man,  when  in  381  ho  was  sent 
for  to  Constantinople.  The  emperor  had  summoned  him, 
for  what  purpose  cannot  be  clearly  ascertained  A  split 
seems  to  have  taken  place  among  the  Arians  at  Constan- 
tinople. Party  riots  were  too  familiar  there,  and  a  fiorco 
dispute  over  a  theological  dogma,  however  abstruse,  placed 
the  peace  of  the  city,  if  not  the  security  of  the  palace,  in 
jeopard/.  Ulfilas  was  summoned  to  meet  the  inoovators, 
and  either  by  argument  or  by  influence  to  induce  them 
to  surrender  the  opinion  which  caused  the  dispute.  His 
pupil  Auxentius  describes  how,  "in  the  name  of  God,"  he 
set  out  upon  his  way,  hoping  to  prevent  the  teaching  of 
these  new  heretics  from  reaching  "  the  churches  of  Christ 
by  Christ  committed  to  his  chargo."  No  sooner  had  ho 
reached  Constantinople  than  he  fell  sick,  "  having  pondered 
much  about  the  council^'  and  before  he  had  put  his  hand 
to  the  task  which  had  brought  him  ho  died,  probably  in 
January  381.  A  few  days  later  there  died,  also  in  Con- 
stantinople, his  old  enemy  aud  persecutor,  Athanaric. 

The  Arian  ism  of  Ulfilas  was  a  fact  of  pregnant  coruoqnenco  for 
his  jieopte,  and  indirectly  for  the  empire.    It  had  been  his  lifelong 

'  "»  own  tcstameut— 
probable  from  the 
-Amu  and  a  follower 
of  Eusebius  in  341,  at  a  later  period  of  bis  life  he  departed  from 
this  position,  aud  vigorously  opposod  the  teaching  of  hit  former 
leader.  He  appears  to  have  joiucd  the.Homoinn  porty,  which  took 
shape  and  acquired  influence  beforo  the  couucil  of  Constantinople 
iu  360,  where  he  adhered-  with  the  rest  of  th<>  council  to  the  creed 
of  Ariuiinum,  with  the  addendum  that  in  future  the  terms  fareVvae-u 
and  oivia  Bhonld  bo  excluded  from  Cliristologic.il  definitions. 
Thus  we  learn  from  Auxentius  that  he  condemned  Homoousians 
and  Horaoioustans  alike,  adopting  for  himself  the  Homoian  formula, 
"filium  sinuloin  ess*  patri  suo."  This  Arian  form  of  Christianity 
was  imparted  by  Ulfilas  and  his  disciples  to  moat  of  the  tribes- of 
the  Gothic  stock,  and  persisted  among  them,  in  spite  of  the  perse- 
cution,  hatred,  and  political  disasters  it  involved,  for  two  centuries. 

The  other  legacy  bequeathed  by  Ulfilas  was  of  less  questionable 
vslne.  His  version  of  the  Scriptures  (see  Gothic  Language,  vol. 
x.  p.  862)  is  his  greatest  monument  ass  way-breaker  and  a  scholar. 
By  it  he  became  the  first  to  rai*o  a  barbariau  tongue  to  the  dignity 
of  a  literary  language;  and  the  skill,  knowledge,  and  adaptive 
ability  it  displays  make  it  the  crowning  testimony  of  his  powers 
as  well  as  of  his  devotion  to  his  work. 

Tho  personal  qualities  of  the  man  may  bo  inferred  from  his  pupil's 
description  of  him  as  "of  most  upright  conversation,  truly  a  con- 
fessor of  Christ,  a  teacher  of  piety,  and  a  preacher  of  truth,— «  man 
I  am  not  competent  to  praise  according  to  his  merit,  yet 


ot  competent  to  praise 
altogether  keep  silent  I  dare  not" 

M,  Da.  IK.  4n  VtJBn,  1„„ 
Hh.  I..  ISJI;  IJ..srtkl.  "I'SUs, 


pMl4,  vet  art ,  ISM.  Id..  Dt  /Xttui  Ct/Uu  ArhnUmt;  rWs~.ll.  lxi.  Lbm  <*  * 
Ctfia.,  ISM;  C.  A.  Scot!.  WflM,  Afti*  tf  V»  OUIu.  188*.  Sea  «ta>  "Qotl.lc 
Laiijrusgs*  udsr  Qoths.  (C.  A.  S.) 

ULJI,  an  ancient  and  important  commercial  town  in 
WQrtemberg,  and  an  imperial  fortress  of  the  first  class,  is 
situated  on  the  left  bank  of  the  Danube,  in  a  fertile  plain 
at  the  foot  of  the  Swabian  Alps,  45  miles  to  the  south-east 
of  Stuttgart  and  63  miles  to  the  north-west  of  Munich. 
The  town,  quaintly  built  with  narrow  and  confined  streets 
still  preserves  the  dignified  and  old-fashioned  appearance 
of  an  ancient  imperial  town,  and  contains  many  mediaeval 
buildings,  both  of  historic  and  of  artistic  interest.  Among: 
these,  besides  numerous  handsome  private  houses,  are  the 
town  house,  of  the  16th  century,  in  the  Transition  style 
from  late  Gothic  to  Renaissance;  the  Kornhaua  and 
market-buildings;  the  Ehingerhous  or  Neubronnerhaus, 
now  containing  the  industrial  museum ;  the  "  now  build- 
ing," erected  in  1603  on  the  site  of  a  palace  of  Charle- 
magno ;  and  the  commandery  of  the  Teutonic  order,  built 
in  1712-18  on  the  site  of  a  habitation  of  the  order  dating 
from  the  13th  century.  By  far  the  most  important  an<4 
conspicuous  building  in  Dim,  however,  is  the  magnificent 
early  Gothic  cathedral,  next  to  the  cathedral  of  Cologne 
the  largest  church  in  Germany,  and  capable  of  containing 
30,000  people.  Begun  in  1377,  and  carried  on  at  inter- 
vals till  tho  16th  century,  the  building  was  long  left  un- 
finished ;  but  in  1844  the  work  of  restoration  and  com- 
pletion was  undertaken,'  and  has  steadily  progressed  ever 
since.  Ulm  cathedral  has  double  aisles  and  a  j>ciitagonal 
apsidal  choir,  but  no  transepts.  Its  length  (outside 
measurement)  is  464  feet,  iU  breadth  159  feet ;  the  nave 
is  136  feet  high  and  47£  wide  ;  the  aisle?,  which  arc 
covered  with  rich  not-vaulting,  are  68  feet  in  height.  The 
ma&Mvo  and  richly  decorated  square  tower  in  tho  centre  of 
the  west  facade,  for  centuries  terminated  by  a  temporary 
spire,  is  now  being  completed  according  to  tho  original 
plana,  by  the  addition  of  an  octagonal  story  and  a  tali 
open  spire,  which  is  to  be  carried  up  to  the  height  of  534 
feet.  The  towers  of  the  choir  havo  also  been  rebuilt  in 
tho  courso  of  the  present  restoration  ;  they  are  282  feet 
high.  The  interior,  which  is  unusually  well  lighted,  pro- 
duces an  impression  of  much  dignity  from  the  great  height 
of  the  nave,  tho  absence  of  obtrusive  decoration,  and  thu 
massive  manner  in  which  the  walls  and  piers  are  treated. 
It  contains  some  fine  stained  glass,  the  largest  organ  in 
Germany  (1856),  and  a  number  of  interesting  old  paint- 
ings and  carvings  by  Syrlin,  Engelberger,  and  other  masters 
of  tho  Swabian  school.  Tho  cathedral  belongs  to  the  Pro- 
testant Church.  Trinity  Church  dates  from  1017-21  ;  and 
there  are  also  a  Roman  Catholic  church  and  a  modern 
synagogue  in  the  towu.  The  Danube,  joined  by  the  Iller 
just  above  the  town  and  by  the  Blau  just  below,  becomes 

.  navigable  at  this  point,  so  that  Ulm  occupies  tho  import- 
ant commercial  position  of  a  terminal  river-port.  Tho 

j  trade,  especially  in  wood  and  grain,  has  an  upward  tend- 
ency ;  and  the  Ulm  market  for  leather  and  cloth  is  also 
rising  in  importance.  Ulm  is  famous  for  its  vegetables 
(especially  asimragus),  barley,  boer,  pipe-bowls,  and  «weet 
cakes  (Ulmer  Ziickorbrot);  Bleaching,  brewing,  and  brass- 
founding  are  carried  on,  as  well  as  a  large  miscellany  of 
manufactures,  including  hats,  metal  goods,  agricultural 
implements,  tobacco  and  cigars,  cement,  paper,  and  chem- 
icals.   The  population  in  1886  was  33,611. 

The  various  routes  which  converge  at  Ulm  haro  made  it  at  all 
tunes  a  strategic  point  of  great  importance,  and  it  has  long  been  a. 
fortress  of  the  first  rsuk.  In  1844-59  Uie  German  Confederation 
carefully  fortified  it  with  nails,  ramparts,  and  ditches,  and  in  1876 
the  new  German  empire  added  a  very  comprehensive  outer  girdle 
of  detached  forts,  culminating  in  the  powerful  citadel  of  Wilhclms. 
burg.  The  defensive  works  embrace  also  the  Bavarian  town  u, 
Neu-Ulra  (7823  inhabitants),  on  the  opposite  bank  of  the  Danube, 
united  with  tbo  older  city  bv  two  stone  bridges.  >»Ulm  is  thus  the 
basis  of  operations  for  the  German  army  behind  the  Black  Forest^ 
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and  can  easily  shelter  a  force  of  100,000  men;  its  peace  •.••miton 
is  MOO. 

Ulm  is  mentioned  m  early  as  the  year  854.  It  subsequently 
became  a  free  imperial  city,  and  the  leading  town  in  SwaUia.  In 
the  15th  century  it  attained  the  summit  of  its  prosperity,  and 
ruled  over  a  district  of  many  square  miles,  with  a  population,  rural 
and  urban,  of  about  00,000.  Towards  the  end  of  the  Middle  Ages 
it  frequently  appears  at  the  head  of  various  Swabian  leagues.  In 
1530  it  adopted  the  Augsburg  Confession.  In  1803  it  passed  to 
Bavaria,  and  in  1810  to  Wtirtcmberg.  In  1S05  General  Mack, 
with  33,000  Austrian*,  capitulated  to  Napoleon  at  Ulm.  Ulm  is 
remarkable  in  the  history  of  German  literature  as  the  spot  where 
the  " meisteraanger"  lingered  longest,  preserving,  without  text 
and  without  notes,  the  traditional  lore  of  their  craft.  In  1W0 
there  were  twelvo  "  rncistcrsaugcr "  alive  at  Ulm;  hut  in  1S39  the 
four  survivors  formally  made  over  their  insignia  and  guild  property 
to  a  modern  singing  society,  and  closed  the  record  of  "iletster- 
geeang"  in  Germany.  The  hut  formal  meeting  of  the  Nuremberg 
"meister"  took  place  in  1770. 

ULPIANUS,  Domitius,  Roman  jurist,  was  of  Tyrian 
ancestry,  bat  the  time  and  place  of  bis  birth  are  unknown. 
He  made  bis  first  appearance  in  public  life  as  assessor  in 
the  auditorium  of  Papinian  and  member  of  the  council  of 
Septimius  Severus  ;  under  Caraealla  he  was  master  of  the 
requests.  Elagabalus  deprived  Lira  of  hia  functions  and 
banished  him  from  Rome,  but  on  the  accession  of  Alex- 
ander (222)  he  was  at  once  recalled  and  reinstated,  and 
finally  became  the  emperor's  chief  adviser  and  pratfoctus 
prtetorio.  His  curtailment  of  the  privileges  granted  to  the 
praetorian  guard  by  Elagabalus  provoked  their  enmity,  and 
several  times  he  only  narrowly  escaped  their  vengeance  ; 
ultimately,  in  228,  he  was  murdered  in  tho  pahce,  in  the 
course  of  a  riot  between  the  soldiers  and  the  mob. 

Ulpian'a  period  of  literary  activity  extended  from  about  211  to 
222  a.d.  His  works  include  Ad  Sabinum,  a  commentary  on  the 
jut  eirilt  in  over  fifty  hooks;  Ad  Edicium,  a  commentary  on  the 
Edict,  in  eighty-three  books;  collections  of  Opinions,  Responses, 
and  Disputations;  books  of  Rules  and  Institutions;  treatises  on 
the  funstiona  of  the  different  magistrate",— ono  of  them,  the  be 
OJfic\a  I'roanuulis  Libri  X,,  being  a  comprehensive  exposition  of 
the  criminal  law ;  monographs  on  various  statutes,  on  testamentary 
trusts,  and  a  variety  of  other  works.  His  writings  altogether 
have  supplied  to  Justinian's  Digttl  about  a  third  of  its  contents, 
and  his  commentary  on  the  Edict  alone  about  a  fifth.  As  an 
author  he  is  characterized  by  doctrinal  exposition  of  a  high  order, 
judiciousness  of  criticism,  and  lucidity  of  arrangement,  style,  and 
language.  Domiiii  Ulpiani  fYatjmenla,  consisting  of  twenty-nine 
titles,  were  first  edited  by  Tilius  (Paris,  1549).  There  are  modern 
editions  by  Hugo  (Berlin,  1834)  and  Bucking  (Bonn,  1838),  the 
latter  containing  fragments  of  the  first  book  of  the  InstUutiona 
discovered  by  Endlicher  at  Vienna  in  1S35. 

ULRICI,  Hkkmann  (1806-1884),  one  of  the  most 
active  philosophical  writers  in  Germany  since  Hegel's 
death,  was  born  at  Morten,  Prussia,  on  March  23,  1806. 
Educated  for  the  law,  he  gave  up  his  profession  upon  the 
death  of  his  father  in  1829,  and  after  four  years  of  further 
study,  devoted  to  literature,  philosophy,  and  science, 
qualified  as  a  unUersity  lecturer.  In  1834  he  was  called 
to  a  professorship  at  Halle,  wberu  he  remained  till  his 
death  on  tho  11th  January  1884.  His  first  works  wcro 
in  the  domain  of  literary  criticism.  His  treatise  On  Stake- 
ipeare't  Dramatic  Art  (1839)  has  been  translated  into 
English,  In  1841  he  published  a  work  Ueber  tiincip  u. 
Methode  der  HtycUchen  Philosophic,  in  which  he  subjected 
Hegel's  system  to  &  severe  criticism.  The  critical  attack 
was  continued  in  the  Grundprineip  der  Philotophie 
(1845-6),  which  at  the  same  time  expounds  his  own 
speculative  position ;  to  this  must  bo  added  as  comple- 
mentary his  Syttem  der  Logik  (1852).  His  later  works, 
dealing  with  perennial  problems  of  philosophy,  have  found 
a  more  extended  circle  of  readers.  Such  are  Ulaube*  und 
Wusm  (1858),  Gott  und  dit  Naiur  (1862,  3d  ed.  1875), 
Gott  und  der  Menteh  (2  vols.,  1866-73,  2d  ed.  1874). 
From  1847  onward  Ulrici  was  associated  with  the  younger 
Fichte  in  the  editorship  of  the  Ztiltchrifl  fur  Philotophie. 

Hia  philosophical  standpoint  may  be  characterized  as  a  reaction 
from  the  pantheistic  tendency  of  Hegel's  idealistic  rationalism 
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I  towards  a  more  pronouncedly  thtistic  position.  The  Hegelian 
identity  of  being  and  thought  is  also  abandoned  and  the  truth  of 
realism  acknowledged,  an  attempt  being  made  to  exhibit  idealism 
and  realism  as  respectively  incomplete  but  mutually  complementary 
systems.  Ulrica's  later  works,  while  expressing  the  same  views, 
ore  largely  occupied  in  proving  tho  existence  of  God  and  tho  soul 
from  the  oasis  of  scientific  conceptions,  and  in  opposition  to  tho 
materialistic  current  of  thought  then  popular  in  Germany. 
ULSTER.    See  Ireland. 

ULTRAMARINE,  a  magnificent  blue  pigment,  which 
occurs  in  nature  as  a  proximate  component  of  Lapis  La- 
£CU  (?.«'.).  Lapis  lazuli  has  long  been  known  as  a  precious 
stone,  and  highly  valued  as  such,  and  as  early  at  least  as 
tho  1 1th  century  the  art  of  extracting  a  blue  pigment  from 
it  was  practised.  From  the  beginning  of  the  16th  century 
this  pigment  began  to  be  imported  into  Europe  from  "over 
the  sea,  '  as  a^urrum  ultrauiarinum.  To  extract  it,  the 
stone,  after  having  been  powdered  coarsely,  is  heated  to 
redness  and  thrown  into  cold  water  to  facilitate  its  con- 
version into  a  very  fine  powder,  which  is  next  treated  with 
diluto  acetic  acid  to  remove  the  carbonate  of  lime  which 
is  present  in  almost  all  specimens.  The  insoluble  blue 
residue  is  mixed  up  into  a  "  dough  "  with  a  composition  of 
resin,  pitch,  and  linseed  oil,  and  this  dough  is  then  kneaded 
under  water,  which  is  renewed  as  long  as  it  runs  off  with 
a  blue  colour.  Tho  blue  liquor,  when  allowed  to  stand, 
deposits  a  fine  precipitate,. which  is  collected,  washed,  dried, 
and  sold  as  ultramarine.  As  the  yield  amounts  to  only  2 
to  3  per  cent,  of  the  mineral  used,  it  is  not  surprising  to 
learn  that  the  pigment  used  to  be  weighed  up  with  gold. 
It  was  valued  chiefly  on  account  of  its  brilliancy  of  tone 
and  its  inertness  in  opposition  to  sunlight,  oil,  and  slaked 
lime  (in  fresco-painting). 

Lapis  lazuli  has  the  composition  of  a  double  silicate  of  lime  and 
soda  combined  with  sulphates  and  sulphides  of  the  metals  named. 
Of  the  many  analyses  ruado  (compare  Lams  Lazuli)  we  quote  the 
following,  carried  out  by  Schultz  in  Rammelsborg's  laboratory : — 
combined  sulphur  (not  SO,),  3°16;  combined  sulphuric  acid,  SO* 
6  67;  silica,  43  26  ;  alumina,  20  22  ;  oxide  of  iron,  calculated  as 
Fe.O,,  4  20  ;  lime,  14  73  ;  soda,  8  76. 

in  1814  Tassaer  observed  the  spontaneous  formation  of  a  blue 
compound,  very  similar  to  ultramarine,  if  not  identical  with  it,  in  a 
soda-furnace  at  St  Gobain,  which  caused  the  "Societe  pour  ('En- 
couragement d'ludnstrie"  to  offer  a  prize  for  the  artificial  production 
of  the  precious  colour.  The  problem  wss  solved  almost  simultane- 
ously by  Guimet  and  by  Christian  Gmelin,  then  professor  of  chem- 
istry in  Tubingen  ;  but  while  Guimet  kept  his  process  a  secret  (it 
has  indeed  never  become  known)  Gmelin  published  his,  and  thus 
became  the  originator  of  an  industry  which  nourishes  to  this  day 
chiefly  in  Germany.  There  are  very  few  ultramarine  works  in  other 
countries,  and  none,  as  far  as  we  know,  in  Great  Britain.  The  law 
materials  used  in  the  manufactuic  are — {1)  iron-free  kaolin,  or  tnnie 
other  kind  of  pure  clay,  which  should  contain  its  silica  and  aluniiua 
as  nearly  as  possible  in  the  proportion  of  2SiO, :  AlsO,  demanded 
by  the  formula  assigned  to  ideal  kaolin  (a  deficit  of  silica,  how- 
ever,  it  appears  can  be  ittade  up  for  by  addition  of  the  calculated 
weight  of  finely  divided  silica);  (2)  anhydrous  sulphate  of  soda: 
(3}  anhydrous  carbonate  of  soda  ;  (4)  sulphur  (in  the  state  of 
jKiwdor)  ;  and  (5)  powdered  charcoal  or  relatively  ash-frce"  coal,  or 
cotonhonv  in  lumps.  Tho  numerous  modes  of  manufacture  may 
be  viewed  as  modifications  or  combinations  of  three  processes. 

(1)  In  the  A'urevxbertj  yrocra  the  wkIj  is  used  as  sulphate,  or 
partly  as  such  and  iiartly  as  carbonate.  The  following  recipe  gives 
1  an  idea  of  the  proportions  in  which  the  materials  are  used  :— kaolin 
I  (calculated  as  anhydrous  nistter)  ICO  parts  ;  calcined  sulphate  of 
soda  83  to  100  (or  41  of  sulphate  and  41  of  carbonate) ;  charcoal  17; 
powdered  sulphur  13.  These  ingredient*  are  mixed  most  inti- 
mately ;  they  are  then  rammed  tight  into  fire-clay  crucibles  and 
kept  at  a  nearly  white  heat  for  7  to  10  hours,  access  of  air  being 
prevented  as  far  as  possible.  The  product  obtained  is  a  greyish  or 
yellowish  green  tnio,  which  is  soaxed  in  and  washed  with  water  ; 
I  the  porous  residue  is  ground  very  hue  in  mills,  again  washed,  drift1, 
and  again  ground  in  the  dry  state  and  passed  through  sieves.  The 
product  at  this  stage  has  a  green  colour,  and  is  sometimes  sold"  a* 
'•green  ultramarine,"  although  it  has  not  a  high  sUuding  amongst 
green  pigments.  For  its  conversion  into  blue  ultramarine  ft  is 
heated  with  sulphur  in  the  presence  of  air  to  a  relatively  low  tem- 
perature. Of  the  various  apparatus  used  for  this  important"  stage 
of  the  manufacture,  tho  easiest  to  describe  is  a  large  muffle,  heated 
from  the  outside.  On  its  floor  tho  green  ultramarine  is  spread  out 
to  a  depth  of  2J  to  3  iuches,  and  heated  (with  closed  doors)  to  a 
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temperature  at  which  sulphur  powder  when  thrown  in  catches  fire 
spontaneously.  Tfaii  temperature  being  maintained,  a  shovelful  of 
sulphur  is  thrown  in  end  allowed  to  bum  off  while  the  mat*  is 
being  constantly  agitated  with  iron  raker*.  Another  dose  of  sal- 
phur  is  then  added,  and  so  on  until  a  sample  taken  oat  is  found  to 
nave  come  np  to  the  highest  attainable  brilliancy  and  depth  of  blue. 
The  product  is  then  lixiviated  with  water,  which  removes  a  deal  of 
sulphate  of  soda  formed  in  the  process  ;  it  is  then  ground  up  very 
fine,  and  finally  subjected  to  elutriation  to  produce  a  graduated  series 
of  ultramarines  of  different  degrees  of  fineness.  In  some  works  the 
process  of  anlphnration  is  divided  into  two  or  more  periods,  after 
each  of  which  tho  product  is  washed,  dried,  and  ground  before  being 
returned  to  the  muffle  to  produce  a  higher  degree  of  homogeneity. 

(2)  In  the  carbonate  of  soda  process  the  soda  is  nsed  solely,  or  at 
least  principally,  in  the  carbonate  form.  Tho  following  is  oue  of 
many  recipes  : — kaolin  (calculated  as  anhydrous  matter)  100  ;  car- 
bonate of  soda  100  ;  charcoal  12 ;  sulphur  60.  The  mixture  is 
heated  in  a  reverboratory  furnace  to  form  in  the  first  instance  a 
white  mass,  which  b  so  porous  that  it  readfly  passes,  by  oxidation, 
into  green  and  partly  even  into  blue  ultramarine.  Green  ultra- 
marine, saleable  as  such,  cannot  be  produced  in  this  manner.  The 
half-blue  product  is  fini»hed  lry  snlphuration  pretty  much  as  ex- 
plained above  for  the  Nuremberg  process.  Well-made  soda  ash 
ultramarine  haa  a  richer  colour  Jheu  the  Nuremberg  variety. 

(3)  Silica  ultramarine  is  soda-ash  ultramarine  in  whose  prepara- 
tion a  quantity  of  finely  divided  silica,  equal  to  6  to  10  per  cent 
of  the  weight  of  the  kaolin,  has  beon  added.  It  Is  distinguished 
by  a  reddish  tinge,  which  is  tho  more  fully  developed  the  greater 
the  proportion  of  added  silica.  It  is  more  highly  proof  against 
the  action  of  alum  solution  than  non-siliceous  ultramarine  is. 

Since  187S  the  Nuremberg  works  have  been  producing  four 
varieties  of  magnificently  violet  ultramarine.  The  mode  of  manu- 
facture hat  not  transpired.  At  the  Paris  Exhibition  in  1867  a  mag- 
niAceot  block  of  ultramarine  exhibited  by  the  Kaiserslautern  works 
attracted  attention.  In  its  manufacture  the  roasting  (blueing)  pro- 
aeas  is  said  to  have  been  continued  for  three  weeks. 

Artificial,  like  natural,  ultramarine  has  a  magnificently  blue 
colour,  which  is  not  affected  by  light  nor  by  contact  with  oil  or 
lime  as  wed  in  painting.  Hydrochloric  acid  at  once  bleaches  it 
with  liberation  of  sulphuretted  hydrogen  gas  and  milk  of  sulphur. 
The  natural  pigment  is  proof  against  dilute  acetic  acid  aud  solution 
of  alum  ;  the  artificial  pigment  is  even  alum-proof  only  in  a  higher 
or  lower  relative  sense.  Hence  there  is  room  for  progress  in  one' 
direction  at  least  The  composition  or  the  pigment  is  quite  similar 
to  that  of  lapis  lazuli ;  but  the  constitution  of  both  is  still  a  chem- 
ical enigma.  It  is  remarkable  that  even  a  small  addition  of  xinc- 
white  (oxide  of  ripe)  to  the  reddish  varieties  especially  cause*  a 
considerable  diminution  in  the  intensity  of  the  colour,  while  dilu- 
tion with  artificial  precipitated  aulphate  of  lime  ("  annalin  ")  or 
sulphate  of  baryta  (  blanc  fix  ")  acta  pretty  much  as  one  would 
expect  Ultramarine  being  very  cheap  (it  sells  at  7d.  to  lOd.  per  lb), 
it  is  largely  used  for  well  painting,  the  printing  of  paper  hangings 
and  calico,  fcc.,  and  also  as  a  corrective  for  the  yellowish  tinge 
often  present  in  things  meant  to  bo  white,  such  as  linen,  paper, 
kc  Luge  quantities  ars  used  in  the  manufacture  of  paper,  and 
especially  for  producing  that  kind  of  pale  blue  writing  paper  which 
is  so  popular  in  Great  Britain.  Only  the  very  finest  ultramarine 
can  be  used  for  paper  tinging,  because  the  least  admixture  of  coarse 
particles  becomes  visiblo  in  the  paper  as  dark  spots  or  stains. 

ULUOH  BEG,  Mikza  Mohammed  beh  Shah  Rok 
'1394-1449),  astronomer,  grandson  of  Timor  (?.«.),  suc- 
ceeded his  father  as  prince  of  Samarkand  in  1447,  after 
having  for  years  tafon  part  in  the  government,  and  was 
murdered  in  1449  by  bis  eldest  son.  He  occupied  himself 
with  astronomical  pursuits,  and  erected  an  observatory  at 
Samarkand,  from  which  were  issued  tables  of  the  sun, 
moon,  and  planets,  with  an  interesting  introduction,  which 
throws  much  light  on  tho  trigonometry  and  astronomical 
methods  then  in  use  (Proligomines  del  Tablet  Attronomi- 
que*  (TOvlohg  Brg,  ed.  by  Sedillot,  Paris,  1847,  and  trans- 
lated by  the  same,  1853).  The  serious  errors  which  he 
found  ii.  the  Arabian  star  catalogues  (which  were  simply 
copied  from  Ptolemy,  adding  the  effect  of  precession  to  the 
longitudes)  induced  him  to  redetermine  the  positions  of 
992  fixed  stars,  to  which  ho  added  27  stars  from  Al  Sufi's 
catalogue,  which  were  too  far  south  to  be  observed  at 
Samarkand.  This  catalogue,  the  first  original  one  since 
Ptolemy,  was  edited  by  Th.  Hyde  at  Oxford  in  1665 
(Tabids*  Longitudini*  ei  Latitudini*  Stellarvm  Fixarum  ex 
Observation*  Ulugbtighi),  and  in  1843  by  Baily  in  voL  xiii. 
of  the  Mttnoxrt  of  the  Boyal  Astronomictt  Society. 


ULVERSTON,  a  market-town  in  the  north-west  of  Lan- 
caabire,  England,  is  picturesquely  situated  near  Morecambe 
Bay,  on  the  borders  of  the  Lake  district,  9  miles  north- 
east of  Barrow-in-Furncsa,  and  256  north-west  of  London. 
The  town  bears  small  evidence  of  its  great  antiquity.  The 
principal  streets  branch  from  the  market-place,  and  the 
houses  built  of  stone  are  generally  rough-cast  and  whitened. 
A  rivulet  flows  through  the  town.  The  church  of  St  Mary, 
founded  in  1 1 1 1,  retains  the  south  door  of  the  original  build- 
ing in  the  Transition  style,  but  the  greater  portion  of  the 
structure  is  Perpendicular,  of  the  time  of  Henry  VI  [L  It 
consists  of  chancel,  nave,  aisles,  south  porch,  and  embattled 
western  tower,  and  contains  an  altar-tomb  with  recum- 
bent figure  of  Walter  Sandys  of  Cpnishead,  dated  1586. 
After  the  destruction  of  Furneas  Abbey,  Ulverston  suc- 
ceeded Dalton  as  the  most  important  town  in  Fumes*,  but 
the  rapid  rise  of  Barrow  within  recent  years  has  relegated 
it  to  quite  a  secondary  place.  Formerly  it  had  a  consider- 
able trade  in  linens,  checks,  and  ginghams,  but  this  has 
greatly  fallen  off.  It  possesses,  however,  large  iron  and 
steel  works  (North  I<onsdale  Iron  and  Steel  Company),  a 
large  chemical  work,  an  extensive  paper  manufactory,  a 
bolt  manufactory,  breweries,  tanyards,  and  wooden  hoop 
manufactories.  The  population  of  the  urban  sanitary  dis- 
trict (area  3120  acres)  in  1871  was  7607,  and  in  1881  it 
was  10,008. 

Early  in  the  12th  century  the  lordship  of  Ulverston  cam*  into 
ths  possession  of  Stephen,  earl  of  Boulogne,  afterwards  king  of 
England,  by  whom  it  was  presented  to  the  monks  of  Furneas 
Abbey  a*  part  of  tho  endowment  In  1 106  the  vill*  of  Ulverston 
was  granted  by  the  abbot  of  Furuess  to  William  de  Lancaster,  first 
baron  of  Kendal.  Iu  1280  it  obtained  the  charter  of  a  market. 
The  town  became  escheated  to  the  abbot  of  Furness  as  chief  lord 
in  1342,  but  this  eacbeatment  waa  suspended  by  Edward  II.  in 
favour  of  John  de  Coupland,  who  captured  David  II.  of  Scotland  at 
ths  battle  of  Durham.  After  his  death  it  reverted  to  the  abbey. 
It  is  now  in  the  possession  of  the  family  of  Buccleuch. 

ULWAR,  an  alternative  form  of  Alwa»  (?.».). 
ULYSSES.    See  Odysseus. 

UMAN,  a  district  town  of  Russia,  in  the  south  of  the 
government  of  Kieff,  is  now  a  small  industrial  and  trading 
town,  with  15,400  inhabitants,  many  of  whom  are  Jews, 
who  carry  on  an  active  trade  in  the  export  of  corn,  spirits, 
Ac.  It  has  a  remarkable  park  (290  acres),  planted  in  1796 
by  the  orders  of  Count  Potocki,  in  connexion  with  which  a 
gardening  school  is  maintained. 

Urn  an  was  founded  towards  the  beginning  of  the  17th  century 
as  a  fort  against  the  raids  of  the  Tartars.  The  Cossacks  of  the 
Ukraine,  who  kept  it,  revolted  against  their  Polish  ruleia  about 
1605,  and  had  to  sustain  a  fierce  siege.  In  1674  it  waa  plundered 
and  most  of  its  inhabitants  murdered  by  the  Ukrainians  and  Turks, 
during  the  wars  for  the  hetmanship.  In  1712  its  last  inhabitants 
were  trannferred  by  Peter  I.  to  the  left  bank  of  the  Dnieper.  But 
by  tho  end  of  the  18th  century,  when  it  again  became  the  property 
of  the  Potockia,  it  was  repeopled  and  became  one  of  th*  buaiest 
trading  towns  of  Littlo  Russia.  In  1768,  when  the  Cossacks  re- 
volted anew  against  their  Polish  serf  proprietor*,  they  took  Uman 
and  murdered  moat  of  its  inhabitants. 

UMBALLA,  an  alternative  form  of  AmbaaI  (q.v.). 

UMBER.    See  Pigments. 

UMBRELLA  now  means  a  portable  protector  from 
rain,  while  the  name  parasol  is  given  to  the  generally 
smaller,  lighter,  and  more  fanciful  article  carried  'by  ladies 
as  a  sun-shade.  But  primarily  the  umbrella  (ombrella,  ItaL 
dim.  from  Lat  umbra,  shade)  was  a  sun-shade  alone, — its 
original  home  having  been  in  hot  brilliant  climates.  In 
Eastern  countries  from  tho  earliest  times  the  umbrella  was 
one  of  the  insignia  of  royalty  and  power.  On  the 
sculptured  remains  of  ancient  Nineveh  and  Egypt  there 
are  representations  of  kings  and  sometimes  of  lesser 
potentates  going  in  procession  with  an  umbrella  carried 
over  their  heads  ;  and  throughout  Asia  the  umbrella  had, 
and  still  has,  something  of  the  same  significance.  The 
Mahratta  princes  of  India  had  among  their  titles  "  lord  of 
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the  umbrella."  In  1855  the  king  of  Burmah  in  addressing 
the  governor-general  of  India  termed  himself  "  the  monarch 
who  reigns  over  the  great  umbrella-wearing  chiefs  of  the 
Eastern  countries."  The  baldachins  erected  over  ecclesi- 
astical chairs,  altars,  and  portals,  and  the  canopies  of 
thrones  and  pulpits,  &c.,  are  in  their  origin  closely  related 
to  umbrellas,  and  have  the  same  symbolic  significance.  In 
each  of  the  basilican  churches  of  Rome  there  still  hangs  a 
large  umbrella. 

Among  the  Greeks  and  Bomans  the  umbrella  (vkiqc, 
atiaZtiov,  umbraculum,  wnbella)  was  uBed  by  ladies,  while 
the  carrying  of  it  by  men  was  regarded  as  a  sign  of 
effominacy.  Probably  in  these  southern  climes  it  never 
went  out  of  use,  and  we  find  from  allusions  by  Montaigne 
that  in  his  day  its  employment  as  a  sun-shade  was  quite 
common-  in  Italy.  The  umbrella  was  not  unknown  in 
England  in  the  17th  century,  and  was  already  used  as  a 
rain  protector.  Michael  .Drayton,  writing  about  the  be- 
ginning of  the  17th  century,  says,  speaking  of  doves  : — 

"  And,  like  umbrollaa,  with  their  feathers 
Shield  you  in  all  sorts  of  weather*. " 

Although  it  was  the  practice  to  keep  an  umbrella  in  the 
coffee-houses  early  in  the  18th  century, -its  use  cannot  have 
l>een  very  familiar,  for  in  1752  Colonel  Wolfe,  writing 
from  Paris,  mentions  the  carrying  of  th.em  there  as  a 
defence  against  both  rain  and  sun,  and  wonders  that  they 
are  not  introduced  into  England.  The  traveller  Jonas 
Hanway,  who  died  in  1786,  is  credited  with  having  been 
the  first  Englishman  who  habitually  carried  an  umbrella. 
That  practice  he  began  thirty  years  before  his  death ;  at 
first  he  was  singular,-  and  his  habit  was  derided,  but  ho 
lived  to  see  his  example  commonly  followed. 


The  umbrella  as  at  first  need,  based  on  its  Eastern  prototype, 
was  a  heavy  ungainly  article  which  did  not  hold  well  together,  and 
no  little  ingenuity  baa  been  exercised  to  bring  it  into  the  elegant, 
compact,  and  strong  form  which  is  now  quite  common.  The  early 
umbrella  had  a  long  handle,  with  rib*  of  whalebone  or  cane,  very 
rarely  of  metal,  and  stretchers  of  cane.  The  jointing  of  the  rib* 
and  itretcher*  to  the  stick  and  to  each  other  wa*  very  rough  and 
imperfect  The  covering  material  consisted  of  oiled  silk  or  cotton, 
hoary  in  substance,  and  liable  to  stick  together  in  the  fold*. 
Gingham  soon  came  to  be  aubttituted  for  the  oiled  cloth,  and  in 
1848  William  Sangtter  patented  the  u*e  of  alpaca  **  an  umbrella 
covering  material.  One  of  the  most  notable  inventions  for  com- 
bining lightness,  strength,  and  elasticity  in  the  ribs  of  umbrella* 
was  the  Paragon  ™  rib  patented  by  Samnel  Fox  in  1892.  It  i* 
formed  of  a  thin  strip  of  ateel  rolled  into  a  |j  or  trough  section,  a 
form  which  give*  great  strength  for  the  weight  of  ruetaL  The  use 
of  such  ribs,  combined  with  the  notched  ring*  sod  runner*  which 
give  s  separate  hinge  and  joint  to  each  rib  and  stretcher,  and  with 
the  thin  out  tough  covering  materials  now  in  use,  has  principally 
contributed  to  the  strength,  lightness,  and  elegance  which  ordinary 
umbrellas  now  present.  Umbrella  silk  is  principally  mado  st 
Lyons  and  Crefeld  ;  but  much  of  it  is  so  loaded  in  dyeing  that  it 
cuts  readily  at  the  folds.  Textures  of  pure  silk  or  of  silk  and 
alpaca  mixed  have  better  wear-resisting  properties. 

UMBRIA  ('OpiPpiKy,  'O/i/3/jwoi',  Otyppot,  Uubki).  The  ; 
early  Greeks  applied  the  name  'O/i/fpocij  to  all  central  and 
northern  Italy.  Herodotus  (iv.  49)  speaks  of  it  somewhat 
vaguely,  as  if  it  extended  up  to  tho  Alps.  Tho  Umbrians 
probably  extended  across  central  Italy  from  sea  to  sea 
down  as  far  as  Latium.  Pliny  (iii.  13,  19)  tolls  us  that  the 
TJmbri  were  considered  the  most  ancient  nsftion  of  Italy 
(antiquissima  gens  Italia),  by  which  ho  probably  means, 
of  the  Italian  stock.  Tho  Greek  writers  included  under 
the  name  of  Umbria  tho  district  known  in  later  times 
as  Picenum.  Pseudo-Scylax  makes  Umbria  march  with 
Samnium,  and  describes  Ancona  as  a  city  of  Umbria.  The 
Umbrians  seem  to  have  found  the  Siculi  and  Liburni 
in  occupation  of  the  land  into  which  they  advanced,  the 
former  holding  the  parts  lying  towards  tho  interior,  the 
latter  people  the  district  along  tbo  Adriatic.  The  Umbrians 
-were  one  of  tho  chief  |H.-oples  of  that  branch  of  the  Indo- 
European  family  who   had  entered  Italy  from  the  north 


and  driven  out  and  absorbed  the  older  inhabitants.  They 
were*  more  closely  connected  with  the  Samnites  and  Oscans 
than  with  the  Latin  stock,  as  is  shown  by  their  language. 
Their  possession  of  the  fertile  regions  of  upper  Italy  exposed 
them  to  the  constant  assaults  of  fresh  bodies  of  invaders, 
pressing  on  over  the  Alps,  and  perhaps  likewise  from  the 
seaboard.  Their  force  was  extended  over  a  wide  area,  and 
thus  too  weak  to  withstand  the  attacks  from  various  sides 
to  which  they  were  exposed.  Thus  their  extensive  terri- 
tory was  gradually  reduced  by  the  successive  encroachments 
of  other  peoples.  First  came  the  Etruscans,  who  according 
to  Herodotus  (i.  94)  were  Lydians,  who  established  them- 
selves in  the  land  of  the  Umbrians.  From  which  sido  of 
Italy  they  .made  their  invasion,  whether  from  the  mouth  of 
the  Po  or  from  the  western  coast  of  what  later  became 
Etruria,  or  whether  from  both,  we.  have  no  means  of  de- 
termining. That  the  Umbrians  did  not  yield  without  a 
struggle  we  cannot  donbt.  It  was  only  after  three  hun- 
dred of  their  towns  had  been  captured  by  the  Etruscans 
that  they  succumbed.  Nevertheless  they  still  retained 
considerable  influence  in  upper  Italy,  which,  according  to 
Strabo  (v.  216),  continued  down  to  the  time  of  the  Roman 
conquest  For  he  Bays  that  there  was  a  large  Umbrian 
element  in  the  Roman  colonies  in  the  region  of  the  Po,  as 
also  some  Etruscan.  For,  according  to  him,  the  Umbrians 
and  Etruscans  lived  in  a  continual  rivalry  for  the  pre- 
eminence, so  that  if  the  one  people  made  an  expedition 
northwards,  the  other  determined  not  to  be  outdone.  So 
when  the  Etruscans  had  marched  against  the  barbarians 
who  dwelt  near  the  Po,  and  had  soon  again  been  expelled 
owing  to  their  effeminacy,  the  Umbrians  in  turn  marched 
against  the  conquerors  of  the  Etruscans.  In  consequence  oJ 
this  alternating  struggle  for  these  regions  they  planted 
many  colonies,  some  Etruscan,  others  Umbrian.  Most  of 
the  colonies  were  Umbrian  because  the  Umbrians  lay  closer 
to  the  disputed  territory.  Thus,  even '  though  they  lost 
the  sovereignty,  the  Umbrian  race  probably  continued  to 
form  a  considerable  portion  of  the  population  of  a  wide 
extent  of  country.  At  all  events,  at  the  time  of  the  Gaulish 
inroad  the  Etruscans  seem  to  be  in  possession  of  the  mouth 
of  the  Po.  At  this  time,  therefore,  Umbria  as  a  state  con- 
sisted of  the  region  bounded  on  the  W.  by  the  Tiber,  .on 
the  8.  by  the  Sabines,  on  the  E.  by  Picenum  and  the 
Adriatic,  while  on  the  N.  it  extended  close  up  to  the  south- 
ern or  Spinetic  mouth  of  the  Pa  Scylax  describes  the 
Etruscans  as  extending  from  the  Tyrrhenian  Sea  to  the 
Adriatic,  and  represents  them  as  in  possession  of  theaacieut 
Greek  town  of  Spina.  How  much  farther  south  the 
Etruscan  sway  had  onco  reached  we  cannot  determine, 
but  that  they  had  once  held  this  region,  as  far  as  Ravenna 
at  least,  is  rendered  probable  by  the  tradition  that  Rlvenna 
had  been  founded  by  a  colony  of  Thessaliaus  who,  not 
brooking  the  insulting  treatment  which  they  received 
from  the  Etruscans,  gladly  admitted  some  Umbrians,  who 
thus  became  the  possessors  of  the  city.  Whon  the  great 
Gaulish  inroad  took  jilace  at  the  beginning  of  the  4th  cen- 
tury b.c.  Etruscans  and  Umbrians  alike  suffered  severely. 
Some  of  the  Celtic  tribes  crossed  tho  Po  and  formed 
permanent  settlements.  The  Ananes  settled  in  the 
Apennines,  the  Boiibetween  the  former  and  tho  Adriatic; 
next  came  the  Lingones;  and  finally  the  Senones  occupied 
the  seaboard  of  the  Adriatic  as  far  as  the  Rubicon.  This 
region  in  Roman  times  was  knowu  as  the  Ager  Gallicus 
(Polybius,  ii.  16).  But  it  was  not  only  in  the  north  and 
west  that  the  Umbrians  had  been  driven  bock.  The  early 
Greeks  had  included  under  the  name  of  Umbria  the  dis- 
trict along  tho  Adriatic,  afterwards  known  as  Picennm. 
This  consisted  of  a  fertile  region,  extending  from  beyond 
Ancona  to  the  river  Matrino.  It  is  not  improbable  that  the 
Picentes  issued  from  the  Sabine  region.    Traditiou  alleged 
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that  the  Picentes,  ted  by  the  woodpecker  (pieus)  oi  Mara, 
marched  forth  to  occupy  what  is  now  the  March  of  Ancona. 
But  it  was  probably  only  after  a  long  atruggle  that  ^his 
conquest  was  effected,  for  from  another  tradition  wo 
learn  that  the  Sabine*,  after  carrying  on  war  against  the 
Umbrian*  for  a  long  time,  at  length  vowed  a  sacred  spring, 
and  dedicated  all  tho  produce-  of  the  year  to  the  gods. 
Then  at  length  they  became  victorious  (Strabo,  v.  250). 
Thus,  by  the  advance  of  tho  Gauls  from  the  north  and  the 
Picentes  from  the  south,  the  Umbrians  wero  shut  off  from 
the  seaboard,  and  confined  to  the  district  known  as  Umbria 
id  historical  times.  When  Rome  began  the  consolidating 
of  Italy,  Umbria  consisted  of  the  region  bounded  by  the 
Ager  Gatlicus  on  the  N.,  by  Etruria  (the  Titer)  on  the 
\\\  by  Picenum  on  the  £ ,  and  by  the  Sabinoa  on  tho 
8.  The  Umbrians  kepi  a  desperate  hold  of  this  district, 
which  lies  between  the  two  arms  of  the  Apennines.  This 
position-indicates  of  itself  that  they  had  been  driven  before 
stronger  foes.  Henceforward  they  play  but  an  insignificant 
part  in  Italian  history.  This  is  explained  by  the  physical 
formation  of  their  country.  It  is  an  extremely  mountain  - 
ons  region,  with  a  few  small  plains  between,  which  were 
noted  for  their  fertility.  Hence  arose  a  number  of  small 
but  thriving  communities,  none  of  which  had  the  capacity 
of  developing  into  a  leading  state  such  aa  Rome  became  for 
the  Latins,  i  Their  want  of  seaports  likewise  excluded  them 
from  trade,  the  mouths  of  all  the  rivers  which  flowed  from 
their  country  being  in  the  hands  of  their  enemies. 

Of  the  Umbriana'  political  and  municipal  organization  little  is 
known.  In  addition  to  tho  city  (tola)  they  seem  to  have  had  a 
larger  territorial  division  in  the  IribuM  (tnfu,  ace.)  as  we  gather 


from  Livy  (xxxi.  2,  per  Umbrmm  quam  tribmn  Sspiniam  vocant; 
e/.  xxxiii.  87)  and  from  the  Eugubtna  Tables  (trifor  Tareinatoa,  vL 


51).  From  the  fertility  of  their  land  their  communities  were 
very  prosperous.  The  olive  and  viue  flourished  in  their  valleys  ; 
they  grew  spelt  abundantly;  and  the  boar*  of  Umbria  were  famous. 
Ancient  authors  describe  the  Umbrians  as  leading  effeminate  lives, 
and  a*  closely  resembling  their  Etruscan  enemies  in  their  habits 
(Theopompus,  fragm.  142;  Pseudo-Scymnns,  384-8).  It  is  almost 
certain  that  oach  raco  influenced  and  modified  the  other  to  a  large 
extent  Momn;«m  has  pointed  out  that  the  namea  of  many  towns 
in  Etruria  are  L'mbrian,  a  fact  which  shows  how  persistent  even 
after  conquest  was  their  influence  in  thst  region.  On  the  other 
hand,  we  have  conclusive  proof  of  atrong  Etruscan  influences  in 
Umbria.  For  instance,  they  undoubtedly  borrowed  their  alphabet 
and  the  art  of  writing  from  the  Etruscans.  Their  writing  runs 
from  right  to  left.  The  alphabet  consist*  of  nineteen  letters.  It 
has  no  separate  symbols  for  0,  G,  Q;  the  aspirates  «i  and  y  are 
wanting;  on  the  other  hand,  it  possesses  forms  for  7,  and  ^  ,  and 
has  likewise  the  Etruscan/ (8).  It  also  has  a  symbol  d  peculiar 
lo  Itself  for  expressing  tho  sound  of  palatal  k  when  followed  by 
either  t  or  i.  ft  is  also  very  probable  that  they  borrowed  tho  art 
of  coining  money  from  Etruria.  Two  towns  are  known  to  have 
issued  com*,  which  consist  entirely  of  bronze,  aud  belong  almost 
entirely  to  the  series  of  an  grat*.  The  most  important  is  that  of 
Tuder  (Todi),  which  must  have  been  a  place  of  some  note.  It  was 
a  strong  fortress  on  tho  left  bank  of  the  Tiber  on  the  confines  of 
Etruria.  Iguvium  (Gubbio),  which  struck  coins  after  the  standard 
:■{  Tudor,  was  a  strong  placo  likewise  on  tho  western  or  Etruscan 
sido  of  tho  Apennines.  The  fact  that  it  ia  only  in  towns  on  the 
ride  next  Etruria  that  a  coinage  is  found  indicates  that  it  was 
from  the  Emiveans  they  borrowed  tho  art.  Tho  Umbrians  counted 
tVir  day  from  noon  to  noon.  But  whether  they  borrowed  this 
likewise  from  the  Etruscans  we  do  not  know  (Pliny,  ii.  77).  In 
their  measuring  of  land  they  employed  the  twrava,  s  measure 
cou.mon  to  them  and  the  Oscana  (Frontinua,  D*  Limit.,  p.  30),  3J  of 
which  went  to  the  Roman  jujerum.  When  the  Romans  undertook 
tho  conquest  of  Italy,  the  most  fuble  re  sistance  of  all  waa  offered 
to  tliem  by  the  Umbriana.  In  tne  great  atruggle  between  tho 
Samnite  confederacy  and  Rome  Umbria  played  an  insignificant 
part.  It  ia  probable  that  all  through  the  Second  Samnite  War 
their  sympathies  were  altogether  on  tho  aide  of  their  Samnite 
kinsmen,  and  that  somo  assistance  waa  afforded  by  individual 
communities.  It  is  not  unlikely  therefore  that  it  was  with  a  view 
to  keep  the  Umbrians  in  check  that  the  Romans  planted  a  colony 
at-Ncquinnm  on  the  Nar,  whose  inhabitants  were  Known  as  Nartea 
Interamnates,  and  who  are  included  with  tho  Etruscans,  lapydcs, 
and  Tadinntcs  in  tho  list  of  persons  who  wero  forbidden  to  be 
present  at  the  sacred  rites  of  Ipuvium.  At  l.ngth  in  808  B.C.  the 
Umbrians  made  a  vigorous  effort  to  aid  the  Samnites,  which,  had 


i.  takeu  place  earlier  In  tho  war,  Might  hare  had  the  most  import- 
ant influence  on  tho  issue  of  the  struggle.  Aj  it  was,  it  came  too 
late ;  the  Etruscans  had  already  laid  down  their  anna  The 
Umbrians,  who  threatened  to  march  on  Rome,  were  intercepted  by 
Rullianus  with  tl.e  Roman  army  from  Samnmm  on  the  upper 
Tiber,  a  step  which  the  Samnite*  now  brokeu  could  not  prevent ; 
and  this  was  sufficient  to  disperse  the  Umbrian  levies.  Whon  tho 
Third  Samnite  War  broko  out,  the  Umbriana  took  no  aUiva  part 
In  its  operations  ;  but  how  their  sympathies  lay  is  evident  from 
their  affording  a  ready  |<aaaago  to  tho  Samnite  army  under  Oelitut 
Egnatin*  on  its  marrh  to  Etruria,  296  B.c.  When  the  battle  of 
Sentinum  (205)  filially  crushed  the  Samnite*  and  Etruscans,  Urn- 
bria  remained  in  the  hands  of  the  Romans.  Henceforward  the 
process  of  Lttini/ing  went  on  steadily,  for  by  the  1st  century  b.c. 
we  find  them  employing  the  Latin  alphabet  in  copies  of  the  ancient 
sacerdotal  ritual  of  lguvinm  (see  EfouBiSB  Tabixs).  We  know 
that  the  Oscan  languogo  only  finally  expired  in  the  1st  century 
of  our  era,  and  there  ia  no  reason  for  believing  that  tho  Umbrian 
lind  disappeared  much  earlior.  When  th*  Soman*  conquered  tho 
Scnones,  280  ac,  the  Ager  Gatlicus  wa*  restored  to  Umbria,  and 
both  together  formed  under  th*  empire  the  sixth  region  of  Italy. 

Strabo  (v.  227)  regards  Ravenna  as  th*  boundary  of  Umbria 
The  Via  Flaminia  passed  up  through  it  from  Omentum  to  Anm- 
inum,  along  which  lay  the  important  towns  of  lNarnia  (Kami) 
Cersulas  (Carsigliaso),  Mevania  (Bevagna),  Forum  Flaminu,  Nu- 
ceria,  and  Forum  SemprouiL  To  the  east  lay  Interamna  (Terni), 
the  probable  birthplace  of  Tacitus,  8poleSnra  (Spoleto),  and  the 
most  important  town  of  Camennum  on  the  aide  of  the  Apennines 
towards  Picenum.  On  the  aido  towards  Etrana  lay  Tuder  (Todi), 
Ignvium,  which  occupied  a  very  advantageous  position  close  to  the 
main  pass  through  the  Apennines,  Amena  (Amelia),  and  Hupetlum 
(Spello) ;  on  tho  Clitumnus  (Clitunno)  was  Assisium  (Assist),  the 
birthplace  of  Propertiua,  whilst  fsr  to  th*  north  lay  Saraina,  th* 
birthplace  of  Plantua.  For  the  position  of  tho  country  in  tho  time 
:f  Augustus,  see  vol.  xiii  Plate  V. 

Sm  BtY.1,  Im  TMm  187* ;  BocneW.  FmVfre.  ISM;  Klrenhoff. 

JrttcK  A'pW*.  4lt>  ed  .  Ie«  ;  Head,  tfu/eru  Sumcnm,  l&s'.        (W  HI.) 

UMMERAPOORA,  another  form  of  Amarappka  (q.c). 

UNAO,  a  British  district  in  the  Lucknow  division  of 
Oudh,  India,  under  the  jurisdiction  of  the  lieutenant- 
governor  of  the  North-Western  Provinces.  The  area  of 
tho  district  is  1763  square  miles,  and  it  is  bounded  on 
the  N.  by  Hardoi,  E  by  Lucknow,  S  by  Rat  Bareli,  and 
W.  by  the  Gangea.  Unao  is  very  flat,  and  has  no  features 
of  particular  interest.  Rich  and  fertile  tracts,  studded 
with  groves,  alternate  with  stretches  of  waste  land  and 
plains  of  barren  utar,  the  whole  being  intersected  with 
small  streams,  tho  water  from  which  is  extensively  used 
for  irrigation.  The  Ganges  is  the  only  navigable  river  in 
the  district.  The  temperature  varies  from  about  75*  to 
103*  in  the  hot  weather,  and  from  40°  to  79'  in  the  cold 
season.    The  average  annual  rainfall  is  about  34  inches 

In  1881  the  population  was  899,069  (male*  461,167,  females 
437,902);  of  these  830,342  were  Hindus,  68,677  Mohamnrcdans, 
and  49  Christians.  Uuao,  the  capital  and  administrative  head- 
quarters, 9  miles  north-east  of  Cawnporo,  had  9509  inhabitants. 
The  cultivated  area  of  Unao  amounted  in  1885-86  to  598,131  acres, 
and  289,356  acres  were  returned  as  cultivable.  Tho  principal  crops 
are  rice,  wheat,  and  other  food  grain*,  cotton,  sugar-cane,  and  itt- 
digo.  The  cultivation  is  mainly  dependent  on  irrigation.  Tho 
principal  exports  are  grain  of  all  kinds,  giir,  ghi.  tobacco,  and  a 
little  indigo  and  saltpetre;  and  the  chief  im]>orts  arc  piece  goods, 
salt,  iron,  cot'.jn,  spices,  kc.  „  The  gross  revenue  of  the  district 
in  1885-86  amounted  to  £183,083,  the  land  yielding  £144,914. 
During  the  mutiny  of  1857-68  Unao  waa  tho  scene  of  several  severe 
engagement*  between  General  Hsvelock'a  little  army  and  the  rebels. 
On  tio  death  of  Raja  Jos*  Sinh,  one  of  the  leading  rebels,  and  ttia 
capture  of  his  two  sons,  the  whole  family  estates  were  confiscated, 
and  the  villages  either  restored  to  their  former  owner*  or  given  to 
other  landholders  for  their  lovaltv. 

UNDULATORY  THEORY.  See  Optics  aud  Wave 
Theory. 

UXGVAR,  chief  town  of  the  county  Ung,  in  the  north- 
east of  Hungary,  stands  on  the  river  Ung.  It  is  the  seat 
of  the  bishop  of  MunkAcs,  and  has  a  fine  Greek  cathedral, 
an  episcopal  seminary,  a  lyceum,  a  gymnasium,  and  also 
a  teachers'  college,  a  county  hall,  and  an  interesting 
ancient  castle.  The  town  and  district  produce  good  wine 
in  large  quantity,  and  abound  in  mineral  springs.  There 
is  a  good  trade  in  timber  and  china  clay.  The  population 
in  1686  was  13,460.  ' 
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UN1COKN,  an  animal  with  ono  horn.  The  name  is 
applicable  and  has  sometimes  been  applied  to  the  rhinoceros, 
which  is,  for  example,  the  Sumatran  unicorn  of  Marco 
Polo.  Bat  the  figure  usually  associated  with  the  name  is 
the  well-known  heraldic  ono  of  an  animal  with  the  form 
of  a  horse  or  ass,  save  that  a  long-  straight  horu  with  spiral 
twistings,  liko  tho  tu^k  of  the  narwhal,  projects  from  its 
forehead.  Tho  belief  in  the  existence  of  a  one-horned 
animal  of  this  kird  goes  back  to  Aristotle  (Part  An.,  iii. 
p.  663),  .who  names  as  one-horned  "the  oryx  and  the 
Indian  ass."  Later  descriptions  of  the  Indian  unicorn, 
t.g.,  that  of  /Elian  (Arat.  An.,  xvi.  20),  are  plainly  influenced 
to  some  extent  by  accounts  of  the  rhinoceros,  but  the 
authority  of  Aristotle  determined  tho  general  form  ascribed 
to  tho  animal.  The  twisted  horn,  of  which  ./Elian  already 
speaks,  seems  to  have  boen  got  by  referring  to  Aristotle's 
unicorn  actual  specimens  taken  from  the  narwhal ;  see 
Yule's  .Varco  Polo,  ii.  273.  The  ancient  and  medieval 
lore  of  the  subject  may  be  seen  in  Bochart,  Hierotoicon, 
iii.  26.  The  familiar  legend  that  the  unicorn  could  be 
taken  only  by  tho  aid  of  a  virgin  obtained  currency 
through  the  Physiologus  (see  vol  xix.  p.  7).  The  English 
Bible,  following  tho  Septuagint  (povo'tcrpu*),  renders  the 
Hebrew  r&m  (OKI)  by  "  unicorn."  But  two  horns  are 
ascribed  to  the  rgem  in  Deut  xxxiil  17,  and  the  Hebrew 
word  reappears  in  Arabic  as  the  name  of  the  larger  ante- 
lopes, probably  the  A  tUilope  leucoryr,  while  in  Assyrian  tho 
rtmu  appears  to  be  tho  wild  ox.  There  are  recent  fossil 
remains  in  the  Lebanon  both  of  Bos  primigmiu*  and  Biton 
urus,  though  both  have  been  long  extinct  in  Palestine. 

UNITARIAN  ISM.  The  term  Unitarianism  in  its  widest 
sense  includes  certain  lines  of  tho  great  religious  and  theo- 
logical movement  or  revolution  of  the  Reformation  in  the 
16th  century,  when  this  is  regarded  as  the  commencement 
of  the  process  of  tho  humanization  of  theology  and  ethics  on 
the  basis  of  tho  autonomy  of  the  human  mind.  In  another 
sense  the  term  stands  for  a  set  of  theological  opinions, 
more  or  less  variable,  and  yet  in  their  general  drift  con- 
nected, somo  of  them  as  old  as  Christianity,  and  ono 
section  of  which  only  is  indicated  by  the  term  when  used 
as  eyaonymous  with  Antitrinitarianism.  But  there  is 
another  meaning  of  the  term,  a  still  narrower  one,  and  to 
Unitarianism  in  this  sense  this  article  must  bo  confined. 
We  must  limit  ourselves  to  a  brief  account  of  Unitarianism 
as  it  appears  in  ecclesiastical  organizations  in  separation 
from  the  orthodox  churches.  This  treatment  of  the  sub- 
ject is  of  course  incomplete,  and  would  bo  misleading  were 
the  incompleteness  not  expressly  announced.  For  a 
marked  feature  of  the  late  history  of  the  Unitarian 
churches  is.  the  growing  tendency  they  exhibit  of  working 
oat  to  lheir  logical  results  some  of  the  wider  principles  of 
tho  Reformation  to  which  they  ultimately  owe  their  origin, 
rather  than  the  design  of  .formulating  and  propagating 
systems  of  theology.  To  not  a  few  modern  Unitarian 
leaders  the  bond  which  connects  them  with  a  specifically 
Unitarian  organization  is  the  spirit  and  tendency  of  the 
larger  movement  for  which  it  happens  to  provide  freer  play 
than  the  orthodox  churches,  while  they  repudiate  tho  im- 
putation of  belonging  to  a  dogmatic  sect.  Modern  Uni- 
tarians hase  also,  both  in  Europe'and  America,  emphati- 
cally and  successfully  resisted  the  inclination  of  some  of 
their  number  to  lay  down,  though  in  the  most  general 
terms,  a  creed  of  Unitarianism.  Indeed,  in  opposing  this 
inclination,  it  niltfht  sometimes  seem  as  if  the  only  essen- 
tial article  of  CnVarianisrn  were  the  maintenance  of  free 
inquiry  in  religioi . — an  impression,  however,  which  a  care- 
ful study  of  the  history  of  Unitarian  thought  would  remove. 
In  the  same  way  such  a  study  would  show  that  Unitarian 
churches  are  in  agreement  on  many  points  of  doctrine  with 
Tarly  and  recen*.  theologians  of  all  churches  and 


This  brief  sketch  of  Unitarianism,  as  it  has  appeared 
in  organized  religious  societies,  takes  us 'into  but  a  few 
countries,  and  covers  but  a  limited  space  of  time.  Poland, 
Transylvania,  England,  and  America  are  tho  only  countries 
in  which  Unitarian  congregations  have  existed  in  any 
numbers  or  for  any  length  of  time.  Elsewhere,  either  the 
law  of  the  land  has  rendered  their  existence  impossible,  or 
they  have  been  unnecessary  in  consequence  of  the  substan- 
tial adoption  by  the  existing  churches  of  their  principles 
and  doctrines.  The  former  was  the  caw  in  Italy,  Switzer- 
land, Germany,  and  England  in  the  16th  and  Nth  centuries, 
the  latter  to  a  certain  extent  in  Eugland  in  the  18th  cen- 
tury, Btill  more  in  Germany  in  the  18th  and  19th  centuries, 
and  in  Holland  in  the  present  century,  as  also  to  a  large 
extent  in  France  in  the  Reformed  Church. 

Poland  (1565-1658).—  The  Unitarians,  tinderthe  names  of  Arians, 
Samssatenians,  PinczowianB,  wore  formed  into  a  separate  church  to 
1665  by  their  exclusion  as  Antitrinitariana  from  the  synods  of  the 
Trinitarian  Protestants.  Very  early  in  the  progress  of  tho  Reforma- 
tion in  Poland  individuals  had  arrived  at  heterodox  opinions  on 
baptism  and  the  Trinity,  very  much  under  tho  influenco  of  the 
heterodox  Italian  refugees  in  Switzerland,  some  of  whom  visited 
Poland  (Lelio  Sozz\ni,  1551  and  1550  ;  Paul  Akiati,  1501 ;  O.  V. 
Gentile,  1561;  Biandrata,  1555).  Gonesiua  and  Gregory  Pnuli 
were  tho  first  to  opcnlv  preach  Antitrinitarian  doctrine.  After  their 
separation  from  tho  "orthodox,  the  Polish  Unitarians  developed 
divergent  views  as  to  the  nature  of  Christ,  as  to  tho  lawfulness  ot 
paying  divine  worship  to  Him,  as  to  tho  subjects  of  baptism  (infants 
or  adults),  and  as  to  the  relation  of  Christians  to  the  state.  On  tho 
first  point  some  were  Arians  and  others  Humanitarians,  while  thoso 
who  claimed  divine  worship  for  Christ  wore  called  Atioraulti  and 
those  of  the  opposite  view  S'ontutvrantc*.  An  epoch  in  tho  history 
of  the  partv  was  made  by  tho  arrival  of  Fausto  Sozziui  at  Cracow  in 
1579  (see  rfoclNVs).  He  succeeded  in  converting  the  great  majority 
of  tho  churches  to  his  views  and  in  silencing  the  dissentients. 
Henceforth  the  Polish  Unitarians  adopted  the  Socinian  practice  of 
paying  worship  to  Christ,  the  Socinian  view  of  tho  necessity  of 
baptism  and  of  the  Christian's  duty  towards  the  state.  They 
rapidly  becamo  a  numerous  and  ]K>werful  body  iu  Poland,  distin- 
guished by  the  rank  of  tlieir  adherents,  tho  ability  and  learning  of 
their  scholars,  the  excellence  of  their  schools,  and  tho  superiority 
and  wide  circulation  of  their  theological  literature.  Itacow,  tho 
thoological  centre  of  the  Socinians,  with  its  school  and  printing 
preirae*,  obtained  a  world-wide  fame.    It  was  there  that  the 


is  published  (1605  in  the  Polish  language, 
1608  iu  German,  and  1809  in  Latin).  But  before  the  death  of 
Fausto  Sozzini  (1604)  the  situation  of  the  Unitarians  lx-cimo  more 
difficult,  and  in  1611  the  Jesuits  obtained  their  first  open  triumph 
over  them.  In  tho  rapid  course  of  the  Citholic  reaction,  which 
was  not  resisted  by  the  orthodox  Protestants  as  long  as  the 
Socinian  heretic?  only  suffered,  the  church  and  school  at 'Lublin, 
the  most  important  place  next  to  Racow,  were  first  put  down  (1027), 
and  Racow,  with  its  church,  school,  and  printiiig-pix-ss  suffered 
tho  same  fate  in  1638.  The  final  blow  to  tho  whole  body  followed 
in  16J3,  when  all  adherents  of  "tho  Arinn  and  Anabaptist  sect" 
were  commanded  to  quit  tho  kingdom  within  two  years.  A  few 
renounced  their  faith,  but  the  largo  majority  fled  into  Transylvania, 
Prussia,  Silesin,  Holland,  and  Kngland. 

Tramylvania  (1568-18.97).— Next  to  Poland  Transylvania  was  the 
most  important  seat  of  Unitarianism.  It  was  .there  tho  nanio  wja 
first  used  by  the  sect  as  iu  own  designation,  and  it  is  there  onjy 
that  the  sect  has  had  a  continuous  existence  dow\i  to  our  own  time. 
It  is  generally  considered  that  the  Italian  refugee.  Biandrata  vat 
the  founder  of  Transylvanian  Unitarianism,  but  the  present  rcpft- 
sentatives  of  the  body  claim  for  it  a 'nobler  and  domestic  oiigin. 
Biandrata  attended  John  Sigisimwid  'as  a  physician  iu  1563,  ai\d 
nnder  his  influence  .Unitarianism  mndo  rapid  progress.  .In  1568 
its  professors,  favoured  by  the  king  and  many  magnates,  after 
separating  from  the  orthodox  church,  constituted  themselves  a 
distinct  body  under  tho  distinguished  man  Francis  David,  who  is 
now  regarded  as  the  apostle  of  true  Transylvanian  Unitarianism. 
Their  principal  centre  was  Klausenburg  ( Kolozsviir),  wheio  they 
had  a  large  church,  a  college,  and  a  printing-press.  But  tho  same 
conflict  between  a  more  radical  and  a  more  conservative  tendency 
which  appeared  amongst  the  Unitarians  of  Poland  greatly  disturbed 
the  churches  of  Transylvania,  particularly  with  regard  to  the 
worship  or  Christ  On  the  side  of  the  Adorantct  was  Biandrata,  and 
on  that  of  the  KonadoranUi  David.  The  party  of  Davi J  succumbed 
to  force  and  fraud,  and  he  himself  diod  in  prison  a  martyr  to  his 
convictions.  Gradually  the  Socinian  view  prevailed,*  though  in 
1618  an  old  order  to  worship  Christ  require  1  reinforcement  In 
the  latter  half  of  the  18th  ceutuiy  the„more  logical  view  of  David 
entirely  disappeared.    Under  th-i  Austrian  dyuac.ty  the  Unitarians 
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wen  often  expoted  to  mat  trial*,  vntil  JoMph  II.  secured  to  them 
their  rights  and  privileges.  An  official  eonfeaaion  of  faith  of  the 
Tear  1787  remains,  with  some  modification*,  easentislly  Socinien. 
But  of  late  years'the  Transylvanian  Unitarian*  bare  been  in  close 
relation  with  their  co-religionists  in  England  and  America,  aome 
of  the  ministers  baring  been  educated  at  Manchester  New  College, 
and  in  consequence  their  theology  i*  becoming  essentially  modern. 
The  number  of  member*  was  32,000  in  1780,  in  1847  «0,0OO,  dis- 
tributed in  104  parishes  with  120  pastors.  Their  present  number 
U  53,539  in  106  parishes.  Their  chief  centres  are  Koloiavar,  Thorda, 
and  Keresxtur,  where  they  hare  excellent  schools. 

England  (1773-1887). — For  two  and  a  half  centuries  previous  to 
the  rise  of  organized  Unitarianism  in  England,  opinions  commonly 
called  by  this  nime  found  numerous  individual  advocates  and  some 
martyr*.  John  Bidle  (1815-02)  published  catechisms  of  Unitarian 
doctrine,  translated  Socinian  works,  and  publicly  discussed  and 
preached  an  English  form  of  Socinisniam.  But  the  severity  of  ths 
law  against  Antitrinitarians,  coupled  with  ths  gradual  growth  o( 
frco  opinion  in  the  Established  Church  and  amongst  the  Presby- 
terian congregations,  mado  the  formation  of  separata  Unitarian 
churches  impossible,  and,  as  was  felt,  leas  necessary  for  another 
hundred  year*.  The  adoption  of  a  completely  Humanitarian  view 
of  Christ's  person  by  a  few  solitary  individual*  (Lardner  1780, 
Priestley  1767,  Lindsey  1773),  assisted  by  the  awakened  earnest- 
ness of  ths  time,  led  to  their  formation.  Lindsey  resigned  s  valu- 
able living  in  Yorkshire,  and  gathered  the  lint  professedly  Uni- 
tarian church  in  London.  Other  clergymen  followed  his  example, 
and  amongst  the  Presbyterians  eeversl  ministers,  like  Joaraph 
Priestley,  exchange*!  their  Arian  for  Humanitarian  viows.  Tni* 
process  went  on  with  deep  permanent  effects  in  some  of  the  Dissent- 
ing academies.  In  the  year  1791  was  formed  the  Unitarian  Book 
Society  for  the  distribution  of  literature,  and  several  provincial  asso- 
ciations originated  about  the  same  time.  In  1808  the  Unitarian  fund 
Society  was  established,  with  the  object  of  promoting  Unitarian 
Christianity  by  direct  mission  work.  In  1818  arose  snother  society 
for  protecting  ths  civil  rights  of  Unitarians.  These  various 
societies  were  consolidated  in  1825  under  the  name  of  the  British 
sad  Foreign  Unitarian  Association,  which  has  now  it*  headquarters 
in  the  building  formerly  nscd  as  Lindsay's  chspel  and  residence  in 
E*wx  Street,  London.  Early  in  this  century  nearly  the  whole  of 
the  old  Presbyterian  congregations,  which,  unlike  those  of  th* 
Baptist*  snd  Independents,  had  undogmatic  trust-deeds,  passed 
through  the  stage*  of  ArtninUnism  and  various  form*  of  Ananisra 


in  its  peculiar  English  and  mainly  Priestlrian 
form.  The  penal  lawa  against  Antitrinitarianism,  which  had  long 
been  obsolete,  were  repealed  in  1818,  and  in  1644  the  right  of  Unf- 
tsrisns  to  the  chapels  which  they  held  in  succession  from  their 
Presbyterian  forefathers  was  legally  secured  to  them  by  the  Dis- 
senters' Chspels  Act  without  altering  their  undogmatic  trust-deeds. 
Though  these  congregations,  popularly  known  as  Unitarian,  on 
principle  declined  to  restrict  the  progress  of  thought  by  imposing 
on  either  their  ministers  or  members  any  dogmatic  atatemcnta  of 
belief,  the  generality  of  them  adopted  with  aoms  modifications  the 
theological  system  of  Priestley,  which  waa  a  combination  of  Locke's 
philosophy  with  the  crudest  rationalistic  supernsturslism.  With 
the  rise  of  a  more  spiritual  philosophy  in  Germany,  which  bore 
fruit  in  England  and  America  before  the  close  of  the  second  decade 
of  the  century,  the  theology  of  English  Unitariauism  underwent  a 
radical  change,  very  much  in  the  first  instance  under  the  influence 
of  Dr  Ch*n*ning'*  writings.  'Without  at  all  sacrificing  it*  critical 
and  rational  bent,  •  deeper  emotional  and  spiritual  element  was 
introduced  into  it,  which  gradually,  at  the  cost  of  aome  years  of 
internal  conflict,  dispossessed  ths  purely  external  and  super- 
natursliatic  Socinian  and  Priestleian  legacy.  English  Unitarian 
theology  was  thereby  brought  into  close  sympathy  with  modern 
scientific  theology  in  Germany  and  elsewhere.  This  meat  and 
saving  transformation  wa*  mainly  due  directly  to  Janits  llartineau, 
J.  J.  Tayler,  and  J.  H.  Thorn,  aided  by  the  writing*  of  Channing 
and  theu  of  Theodore  Parker.  One  consequence  of  the  greater  sub- 
stantial agreement  of  the  present  theology  of  the  larger  number  of 
the  Unitarian  churches  with  the  scientific  theology  of  the  century  i* 
that  not  a  few  representatives  of  these  churches  disclaim  the  name 
Unitarian  at  one  tending  to  perpetuate  divisions  which  bare  really 
no  right  to  continued  existence.    Tho  main  reason  for  continued 


logy  regards  as  of  historic  interest  only.  The  number  of  cougreg* 
tions  in  England  and  Walts  generally  described  as  Unitarisn  is 
»bout  300,  nearly  half  of  which  date  from  between  1082  snd  1750, 
and  nearly  all  of  which  have  undogmatic  trust-deeds  Their  consti- 
tution is  purely  congregational.  For  the  education  of  their  minister* 
tney  h»ro  Manchester  New  College,  London  (strictly  undenomin- 
ational), the  Unitarian  Home  Missionary  Board,  Manchester,  and 
ICnrraarthcu  College,  supported  and  managed  by  the  Presbyterian 
llloard  in  Loudon,  but  practically  Independent  and  Unitarian.  The 
i  of  the  body  sr.  Th*  Inquirer,  The  Christian  L\f*,  Th*  Uni- 


tarian Btrald  (weeklies),  and  Th*  Christian  JU/ormer  (monthly) 
In  Scotland  there  art)  7  Unitarian  congregations  and  2  Universalis!, 
the  latter  being,  as  in  America,  Uuitarian  in  doctrine.  In  Ireland 
ths  number  is  about  40,  being  nearly  all  Presbyterian  in  constitu- 
tion. They  are  much  stronger  in  the  north  than  in  the  south  of 
Ireland.  In  tbs  north  Autitrinitarisn  views  began  to  spread  about 
1750;  but  th*  first  congregation  at  Dublin  traces  its  Unitarianism 
back  to  Thomaa  Emlyn,  who  wa*  imprisoned  for  hi*  Arias  opinions 
in  1702  at  the  Instigation  of  orthodox  Dissenters. 

UnUad  Stale*  (1816-1887).— In  ths  United  8tate*  Unitarisnhrm 
had  no  organised  existence  previous  to  1815,  and  aa  in  England  at 
the  present  time  th*  name  ha*  always  covered  great  differences  of 
opinion  within  a  common  outline  of  belief  or  common  drift  of 
religious  thought  Historical  American  Unitariauism  represents 
"  the  liberal  wing  of  the  Cougregstionsl  body."  Of  the  existing  370 
churches  120  or  mors  were  originally  the  parish  churches  founded 
by  the  Puritan  Congregationalism,  which,  like  the  Presbyterian 
congregations  in  England,  passed  gradually  from  Calvinism  through 
Arminianism  to  Unitarianism,  ol  which  Harvard  College  became 
the  apiritual  centre.  In  1812  there  was  but  one  church  in  America 
professedly  Unitarian  (that  of  King'*  Chapel,  Boston),  though  the 
ministers  of  Boston  generally  held  Unitarian  viewa.  In  1815 
Bel»h«m'»  account  of  the  "State  of  th*  Unitarian  Churches  in 
America"  (in  his  X</#  c/ Lindsey,  London,  1812)  led  to  s  controversy, 
th*  issue  of  which  was  the  distinct  avowal  of  Unitarian  principles 
on  the  part  of  the  liberal  clergy  of  New  England.  Dr  Channing 
cam*  forward  aa  the  prophet  and  champion  of  American  Unitar- 
ianism, though  the  older  he  grew  the  more  emphstically  he  re- 
pudiated sectarianism  in  every  form.  Ths  Cougregstionsl  body 
was  thereby  aplit  into  two  lections,  one  of  which  styled  themselves 
Unitarian  Congregationalista.  In  1825  the  American  Unitarian 
Association  wss  formed,  mainly  for  th*  diffusion  of  Unitarian 
literature  and  the  support  of  poor  congregation*.  At  that  time 
ths  Unitarisn  churches  numbered  about  122.  Twenty  years  lster 
they  wcre-some  280,  while  now  they  are  sbout  370.  The  theological 
college*  of  the  body  are  the  Divinity  School  of  Harvard  University, 
which  is,  liko  Manchester  New  College,  undenominational,  and  the 
Theological  School  of  Mesdvill*.  As  in  Englsnd  so  in  America 
the  theology  of  Unitarians  has  passed  through  marked  changes, 
which  have  been  attended  by  conflicts  mors  or  let*  acute.  Prom 
1816  to  about  1886  a  Biblical,  semi-rationalistic  eemi-super- 
naturalistic  theology  prevailed,  in  ths  heart  of  which  Clianning's 
elevsted  ethical  ideas  were  fermenting  and  alowly  preparing  a  new 
birth.  From  1836  forces  *uch  as  Biblical  criticism,  Carlylo  .and 
Emerson's  •'  transcendentalism,"  and  Theodore  Parkcr'a  "absolute 
religion  "  opened  the  era  of  modem  theology,  bringing  American 
Unitarianism  into  living  touch  with  the  philosophy  and  theology 
of  Germany.  An  effort  in  1865  to  bring  the  right  and  left  tvings 
of  the  body  Into  a  closer  confederation  with  a  more  pronounced 
profession  of  Christianity  led  to  the  formation  of  a  Free  Religious 
Association  on  the  broad  basis  of  the  love  of  truth  and  goodness. 
In  the  Western  Statea  the  same  controversy  as  to  ths  basis  of  reli- 
gious association  baa  been  raging  for  more  than  ten  years.  In  May 
1886  a  resolution  wss  passed  by  th*  Western  Unitarian  Conference 
by  s  majority  of  more  than  three-fourths  adopting  a  purely  ethical 
and  non -theological  basis.  This  led  to  a  split  in  ths  body,  and 
the  formation  of  a  new  Western  Aasocistion  on  a  distinctly  Christian, 
platform.  The  left  wing^  of  American  Unitarisn*  show  grester  sym- 
pathy with  recent  scientific  speculation  and  Irsa  fear  of  pantheistic 
theories  than  is  the  case  with  English  Unitarians.  The  ofgsns  of 
the  body  sre  Th*  Unitarian  Jtetiew  (Boston),  Th*  Christian  JUgister 
(Boston),  and  Th*  Unitarian  (Chicago). 

Unltarlanlim  In  arnerel,  s*«  Fotk,  Dtr  Soeintaatsmai,  Kiel, 


J.  J.  Taster  Ik  rw»iilf«/  Ktaiau,  Jan.  IMS;  Rrpart  af  atn  QSVIo/  Ytstt  la 
lYaaialraai*,  It  Atexsi  itct  Gordon.  Loa-loa,  1ST*.  On  Pnltarlanksi  la  England 
VT turn's  and  D««rt1'.  workt ;  J.  J.  T»>l«r,  X  HHrattttl  af  l»t  Krllaiaas  Ufa 
af  F fti?/«.4,  London.  IMS,  Id  «d  .  !«;«;  James  Martinets,  T\l  Tare*  Staff* 
at  Cvilattam  Tatataft,  London,  ]**»;  rV.Dtt-VUaijf,  Earla  Baartts  af  E'f'uk 
lalmriaa  CkriUlaaUt,  English  Uso*.  London.  18S4;  Vnttana*  Cariulaatlr, 
T*w  L  elans  an  tM  fatillta  Aiptcti  of  Valtaria*  Tlafht  and  Dattrlaa,  vita 
rri'tco  br  Rrr  J.  Msnlnotu,  D.U.,  London,  1*81.  Ob  Unlltrttsttn  Is 
Arntt  ct :  lock  ;  B*utl  ;  J.  H.  Allen,  Our  Literal  tfaaemeat  la  Th'otoft,  Jd  ta  , 
Boston,  ISM;  r>«  l'**i-Boat  aflka  Vattarum  Caaare%)*it»**l  Cliarthesfar  1&7, 
Bnstor.  |H»«;  Cooni  Oobtct  .("Alviellt,  Tae  Oaatemfarara  Eletatiaa,  af  WtsSSSJ 
Thaaaht  in  £»al*n4,  A  mt.  lea,  end  Jaji*,  E*«Ush  l  mis.,  18*4.         (J.  T.  S.) 

UNITAS  FRATRUM.    See  Moravian  Brcthbex. 

UNITED  BRETHREN  IN  CHRIST,  a  body  of  Pro- 
testant Christians  in  the  United  States  of  America,  which 
in  1886  included  4332  organized  churches  (4078  in  1877), 
185,103  member*  (143,881  in  1877),  1378  itinerant 
minuter*,  890  local  preachers,  3169  Sunday  schools,  with 
28,547  teacher*  and  179,729  scholars.  The  toipl  value  of 
church  propert)  held  by  the  denomination  was  $3,345,004 ; 
the  sum  mi  cd  f*r  salaries,  church  building  expenses,  col- 
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leges,  missions,  and  the  like  made  a  total  of  $842,700.  The 
organization  of  the  church  is  Episcopal  (six  bishops,  two 
of  them  missionary),  but  its  polity  combines  features  of 
the  Methodist,  Congregational,  and  Presbyterian  systems. 
The  creed  may  be  described  as  Arniinian.  Tho  mem  bore 
are  prohibited  from  joining  secret  societies,  and  from  using 
alcohol  or  engaging  in  its  manufacture  or  sale.  In  con- 
nexion with  tho  denomination  are  a  theological  institution 
(39  students),  ten  colleges,  and  nine  academies  or  semin- 
aries of  a  higher  grade,  with  62  professors,  64  other  teachers, 
and  2486  students.  There  are  49  annual  conferences,  46  of 
them  in  tLe  United  States.  Two  missions  in  the  Sherbro 
country  in  West  Africa  have  6  American  missionaries,  9 
churches,  and  2631  members ;  iu  Germany  thore  are  10 
German  missionaries,  with  20  churches  and  615  members. 

The  denomination  originated  iu  the  labours  of  P.  W.  Otterbein 
(1 728-1818),  s  native  of  Germany,  who- came  a  roiaaionary  to 
Lancaster,  Pa.,  in  1752,  and  nettled  at  Baltimore  in  1774.  He 
became  associated  with  Martin  Boehni,  a  Mennonite  preacher,  and 
also  co-operated  with  the  liethodist  preachers  when  they  came  to 
Pennsylvania.   The  Ant  annual  conference  was  held  In  1800. 

UNITED  KINGDOM,  The,  of  Great  Britain  akd 
Ireland  is  the  official  title,  adopted  in  1801,  now  applied 
to  England,  Scotland,  and  Ireland  (see  Great  Britain). 
The  total  areata  returned  as  77,6o7,065  acres,  or  121,339 
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square  miles, — England  and  A\"ale«  embracing  37,370.041 
acres  (whereof  Wales-4,721,633),  Scotland  19,467,077. 
and  Ireland  20,819,947.  The  accompanying  table  gives 
the  population  of  the  counties  according  to  the  census  of 
1881,  and  their  parliamentary  representation  as  determined 
by  the  Redistribution  Act  of  1885.  In  the  enumeration  of 
tho  Scottish  members  of  parliament,  groups  of  burghs  are 
included  in  the  counties  containing  the  burghs  whence 
they  are  respectively  named,  while  it  U  to  be  observed  that 
Kinross  county  ia  united  with  Clackmannan,  Nairn  with 
Elgin,  and  Selkirk  with  Peebles.  Tho  addition  of  the 
nine  university  representative*  (England,  5  ;  Scotland,  2 ; 
Ireland,  2)  brings  the  total  membership  of  the  House  of 
Commons  to  670. 

For  the  Islands  in  the  British  Sean  the  figures  are  as 
follows  :— Isloof  Man— 141,263  acres,  jopulatioo  53,608: 
Channel  Islands — 48,322  acres,  population  87,702. 

UNITED  PRESBYTERIAN  CHURCH,  The,  in  point 
of  numbers  the  third  of  the  Presbyterian  organisations  of 
Scotland,  was  formed  in  1647  by  the  union  of  tho  United 
Secession  and  Relief  Churches  (see  below).  The  doctrinal 
standards  are  thoee  of  the  other  Presbyterian  churches  of 
Scotland,  aud  the  formula  employed  at  the  ordination  of 
ministers  is  similar  to  that  of  the  Established  and  free 
Churches ;  but  adherence  to  the  doctrinal  standards  is 
professed  in  view  of  the  Declaratory  Act  of  1879,  accord- 
ing to  which  signatories  "aro  not  required  to  approve  of 
anything  in  the  standards  of  the  church  which  teaches  or 
is  supposed  to  teach  compulsory  or  persecuting  and  intol- 
erant principles  in  religion,"  and  are  allowed  freedom  of 
opinion  on  all  points  which,  in  the  judgment  of  the  church, 
do  not  enter  into  the  substance  of  the  faith.  The  denomina- 
tion in  1887  consisted  of  32  presbyteries  and  564  congrega- 
tions (518  in  1847),  with  a  total  membership  of  162,063 
(175,066  in  1878;  178,195  in  1883),  thus  representing 
about  14  per  cent  of  the  population  of  Scotland.  The 
number  of  baptisms  in  1886  was  9894;  there  were  887 
Sunday  schools,  with  11,994  teachers  and  97,535  scholars, 
besides  788  advanced  Bible  classes,  with  30,535  scholars. 
The  total  income  of  the  church  in  1886  was  £373,545 
(average  for  ten  years  from  1877  to  1886,  £375,660) ;  of 
this  total  £237,300  was  ordinary  congregational  income, 
and  £136,245  missionary  and  benevolent  income.  The 
average  stipend  paid  to  each  minister  was  £259,  16s,  lOd. 
There  is  a  divinity  hall  in  Edinburgh  with  4  profesvors  and 
(session  1887-88)  114  students.  The  tefm  of  study  is 
three  years.  The  United  Presbyterian  Church  has  missions 
in  Jamaica  (a  synod  with  four  presbyteries),  Trinidad, 
KaSraxia,  Old  Calabar,  India,  China,  Japan,  and  Spain. 
The  mission  staff  consists  of  60  ordained  Europeans,  22 
ordained  natives,  8  medical  missionaries,  3  European  evan- 
gelists, and  19  female  missionaries.  Under  these  are  502 
native  evangelists,  teachers,  and  other  helpers.  In  1886 
the  membership  of  the  native  congregations  was  13,214 
(10,215  in  188l\  In  Jamaica  there  is  a  theological  in- 
stitution. At  the  end  of  1875  the  denomination  had  620 
congregations,  with  190,242  members,  but  in  June  1876 
98  of  its  congregations  in  England,  with  20,207  members, 
were  incorporated  with  the  English  Presbyterian  Church. 

History.— (1)  United  Scctttion  Church.— The  general 
causes  which  led  to  the  first  great  secession  from  the 
Church  of  Scotland  as  by  law  established  in  1688  have 
already  been  briefly  indicated  under  Prbbbyteriakism 
(see  vol  xix.  p.  685 ;  compare  also  Scotland,  Church 
op,  voL  xzL  p.  536  «/.).  Its  immediate  occasion  rose  out 
of  an  Act  of  Assembly  of  1732  which  abolished  the  last 
remnant  of  popular  election  by  enacting  that,  in  eases 
where  patrons  might  naglect  or  decline  to  exercise  their 
right  of  presentation,  the  minister  was  to  be  chosen,  not 
by  the  congregation,  but  only  by  the  elders  and  Protestant 
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heritors.  The  Act  itself  Lad  been  passed  by  tbo  Awmbly, 
although  the  presbyteries  to  which  it  had  been  previously 
submitted  as  an  overture  had  disapproved  of  it  l>y  a 
large  majority;  and  in  accordance  with  a  previous  Act 
( 1 730),  which  had  taken  away  evon  the  right  of  coinplaint, 
the  protests  of  the  dissentient  majority  were  refused.  In 
the  following  October  Ebenezer  Eeskdje  (?.».),  minister 
of  Stirling,  who  happened  to  be  moderator  of  the  synod 
of  Perth  and  Stirling,  preached  a  synod  sermon,  in  the 
course  of  which,  he  took  occasion  to  refer  to  the  Act  in 
question  as  in  his  opinion  unscriptural  and  unconstitutional.1 
Some  of  his  expressions  were  objected  to  by  members  of 
synod  because  "  tending  to  disquiet  the  peace  of  the  church 
and  impugning  Beveral  Acts  of  Assembly  and  proceedings 
of  church  judicatories,"  and  after  long  and  keen  debate  it 
was  resolved  that  he  should  be  censured  for  them.  This 
judgment,  on  appaal.'iAraa  affirmed  by  the  Assembly  in 
May  1733,  whereupon  Erskine  protested  to  the  effect  that 
he  held  himself  still  at  liberty  to  teach  the  same  truths 
and  to  testify  against  the  same  or  similar  evils  on  every 
proper  occasion.  This  protest,  in  which  he  was  joined  by 
William  Wilson,  Alexander  Moncrieff,  and  James  Fisher, 
ministers  at  Perth,  Abernethy,  and  Kinclaven  respectively, 
was  regarded  by  the  Assembly  as  contumacious,  and  the 
commission  of  Assembly  was  ordered  to  procure  its  re- 
tractation or  to  proceed  to  higher  censures.  In  November 
accordingly  the  protesting  ministers  were  severed  from 
their  charges,  their  churches  declared  vacant,  and  all  min- 
isters of  the  church  prohibited  from  employing  them  in 
any  ministerial  function.  They  replied  by  protesting  that 
thoy  still  adhered  to  the  principles  of  the  church,  though 
now  obliged  to  "make  a  secession  from  the  prevailing 
party  in  ecclesiastical  courts,'  maintaining  their  continued 
right  to  discharge  all  the  duties  of  the  ministerial  and 
pastoral  office  H  according  to  tbo  word  of  God,  the  Con- 
fession of  Faith,  and  the  constitution  of  the  church," 
and  appealing  to  the  "  first  free,  faithful,  and  reforming 
General  Assembly  of  the  Church  of  Scotland."  In  De- 
cember 1733  they  formally  constituted  themselves  into  a 
r  -esbytery,  but  for  some  time  their  meetings  were  devoted 
almost  entirely  to  prayer  and  religious  conference.  In 
1734  they  published  their  first  "testimony,"  with  a  state- 
ment of  the  grounds  of  their  secession,  which  made  pro- 
minent reference  to  the  doctrinal  laxity  of  previous  General 
Assemblies.  In  1736  they  proceeded  to  exercise  "judicial 
oowers','  as  a  church  court,  published  a  "judicial  testi- 
mony," and  began  to  organise  churches  in  various  parts 
of  the  country.  Having  been  joined  by  four  other  min- 
isters, including^the":  well-known  Ralph  Erskine,  thoy 
appointed  Mr  ^Wilson  professor  of  divinity.  For  these 
acts  proceedings  were  again  instituted  against  them  in 
the  Assembly,  with  the  result  that,  having  disowned  the 
authority  of  that  body  in  an  "act  of  declinature,"  they 
were  in  1740  all  deposed  and  ordered  to  be  ejected  from 
their  churches.  ^Meanwhile  the  members  of  tho  "Associate 
Presbytery  "  and  its  adherents  steadily  increased,  until  in 
1745  there  were  forty -five  congregations  under  its  jurisdic- 
tion, and  it  was  reconstituted  into  an  "  Associate  Synod." 
A  violent  controversy  arose  the  Bame  year  respecting  tho 
religious  clause,  of  the  oath  taken  by  burgesses  in  Edin- 
burgh, Glasgow,  and  Perth  ("I  profess  and  allow  with 
my  heart  the  true  religion  presently  professed  within  this 
realm  and  authorized  by  the  laws  thereof "),  aud  resulted 
in  April  1747  in  a  "breach,"  when  two  bodies  were 
formed,  each  claiming  to  be  the  "Associate  Synod"; 
those  who  condemned  the  swearing  of  the  burgess  oath  as 
sinful  came  to  be  popularly  known  as  "  Antiburghera," 
while  the  other  party,  who  contended  that  abstinence  from 

*  The  passing  of  the  Act  wu  certainly  unconstitutional  ;  It  *u 
rescinded  In  1734.  "  because  not  made  according  to  former  Acts." 


I  it  should  not  he  made  a  term  of  coin.nunion,  were  desig- 
nated "  Burghers."    The  Antiburgbers  not  only  refused 

!  to  hold  further  friendly  conference  with  the  others,  but 
ultimately  went  so  far  as  to  iiass  sentences  of  deposition 
and  the  greater  excommunication  on  the  Erskines  and 
other  ministers  who  held  tho  opposing  view  « 

The  Associate  (Antiburgher)  Synod  held  its  first  meeting 
in  Edinburgh  in  the  house  of  Adam  Ore  (?.<».)  on  April 
10,  1747.  It  grew  with  considerable  rapidity,  and  in 
1788  had  ninety-four  settled  charges  in  Great  Britain  and 
nineteen  in  Ireland,  besides  a  presbytery  in  America.  For 
purposes  of  organization  it  was  formed  in  that  year  into 
four  provincial  synods,  and  took  the  name  of  "The 
General  Associate  Synod."  The  "  new  light "  controversies 
an  to  the  province  of  the  civil  magistrate  in  matters  of 
religion  led  to  tho  publication  of  a  revised  testimony 
in  the  "  voluntary  " -sense  in  1804,  and  in  consequence 
M'Crie,  the  historian  of  Knox,  with  three  other  brethren, 
withdrew  to  form  the  Constitutional  Associate  Presbytery. 

The  Associate  (Burgher)  Synod  held  its  first  moeting 
at  Stirling  on  June  16,  1747.  The  number  of  congrega- 
tions under  its  charge  rapidly  increased,  and  within  thirty 
years  there  were  presbyteries  in  connexion  with  it  in  Ireland 
and  North  America,  as  well  as  throughout  Scotland.  In 
1782  tbo  American  presbyteries  took  the  designation  of 
the  Associate  Reformed  Church  in  America.  About  the 
year  1795  the  "voluntary"  controversy  respecting  tho 
power  of  the  civil  magistrate  in  matters  of  religion  arose 
within  this  synod  also,  and  a  large  majority  was  found  to 
have  adopted  "new  light"  views.  This  led  in  1799  to 
the  secession  of  the  "  Associate  Presbytery,"  which  in 
1805  took  the  designation  of  the  Associate  Synod  or 
Original  Burgher  Synod.2 

In  1820  the  General  Associate  or  Antiburgher  Synod 
(to  the  number  of  129  congregations')  united  with  the  154 
congregations  of  the  Associate  or  Burgher  Syuod.  Th? 
body  thus  constituted,  "The  United  Secession  Church," 
had  increased  by  1847  to  400  congregations,  the  whole  of 
which  united  in  that  year  with  the  Relief  Synod  to  form 
the  United  Presbyterian  Church. 

(2)  Relief  Church.— The  Presbytery  of  Relief  was  con- 

:  stituted  in  1761  by  three  ministers  of  the  Church  of 

,  Scotland,  one  of  whom  was  Thomas  GlLL)£PiB  (q.v.),  who 
had  been  deposed  by  the  Assembly  in  1752  for  refusing 
to  take  part  in  the  intrusion  of  unacceptable  ministers. 
The  numbor  of  congregations  under  its  charge  increased 
with  considerable  rapidity,  and  a  Relief  Synod  4was 
formed  in  1773,  which  in  1847  had  under  its  jurisdiction 
136  congregations;  of  these  118  united  with  the  United 
Secession  Church  in  that  year.  The  Relief  Church  issued 
no  distinctive  "  testimonies,"  and  a  certain  breadth  of  view 
was  shown  in  tho  formal  declaration  of  their  terms  of 
communion,  first  made  in  1773,  which  allowed  occasional 
communion  with  those  of  the  Episcopal  and  Independent 
persuasion  who  are  "  visible  saints."  A  Relief  theological 
hall  was  instituted  in  1824. 

See  M'Korrow,  History  of  the  United  S«e**ion'Ckurc\  1841  ■ 
Struthen,  History  of  the  Relief  Church,  1843  ;  Mackelvie,  Annals 
and  Statistics  of  the' United  Presbyterian  Church,  1873. 

UNITED  PROVINCES.    See  Holland. 

'  Th«  majority  of  this  Bjrood  joined  the  Church  ofrScotland  In  1839. 
The  small  minority  whkh  slfll  retained  the  name  jpined  the  Original 
Secedcrs  (we  .next  note)  in  1842,  the  resultant  body  assuming  the 
designation  of  United  Original  Seeedere.  A  email  majority  (twenty- 
seven  miniate!*  In  all)  of  the  Synod  of  United  Original  Seceden  joined 
the  Free  Church  In  18S2.  A  .ynod  of  this  name  atill  exlrts,  having 
under  Its  joxisdiction  foar  presbyteries,  with  twenty-nine  charges  (of 
which  two  are  In  Ireland). 

•  A  dissentient  remnant  (tight  congregations)  of  the  General  Aa»o- 
date  Synod  united  with  the  Constitutional  Associate  PreabyUry  la 
1827.  the  resultant  body  being  called  the  Associate  Synod  of  Original 
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UNITED  STATES. 

PART  I.-HI8TORY  AND  COLONIZATION. 


I.     DISCOVERT  AMD  SETTLEMENT  OF  AMERICA. 

?*  L  rPHE  date  on  which  America  was  first  discovered 
1M  X  °y  Europeans  is  a  matter  of  uncertainty.  The 
legends  respecting  the  early  voyages  hither 
are  numerous,  but  the  most  ancient  of  them  are  doubt- 
less fictions.  No  account  of  the  discoveries,  previous 
to  the  time  of  Columbus,  can  be  relied  upon,  excepting 
those  made  by  the  Icelanders,  who.  about  the  year 
1000.  attempted  to  colonize  the  country,  but  without 
any  permanent  success.  It  was  not  until  the  coming 
of  Columbus,  in  1492,  that  any  benefit  waB  derived  by 
the  old  world  from  the  discovery  of  the  great  continent 
of  America. 

The  success  of  Columbus  aroused  the  spirit  of  enter- 
prise, and  other  voyages  were  made,  notably  those  of 
the  Cabots  in  1497  98,  Ponce  de  Leon  in  1512,  and  Ver- 
razzano  in  1523,  under  the  auspices  of  the  English, 
Spanish  and  French  governments,  respectively.  The 
Spaniards  gave  the  name  of  "Florida"  to  North  Amer- 
ica, while  the  French  called  it  "Canada  or  New  France," 
%nd  these  two  nations  in  some  way  conceived  the  idea 
that  the  whole  country  belonged  to  them. 

2.  But  the  English  had  not  forgotten  that  the  Cabots. 
with  English  sbips.  bad  first  reached  the  mainland  of 
North  America  and  from  this  fact  they  laid  claim  to 
the  northern  pait  of  that  continent.  Many  unsuccess- 
ful attempts  were  made  by  Englishmen  to  found  colo- 
nies. The  flint  of  these  wasSir  Humphrey  Gilbert  who 
made  two  efforts,  one  in  1578,  and  the  other  in  1583, 
without  success,  and  lost  bis  life  in  a  storm  while  re- 
turning home.  Sir  Walter  Raloigh,  Gilbert's  half- 
brother,  obtained  a  patent  from  Queen  Elizabeth,  and 
in  1584  sent  out  two  ships,  commanded  by  Amidas  and 
Barlow,  to  fix  upon  a  place  for  a  settlement.  They  ex- 
plored the  coast  of  what  is  now  North  Carolina.  Struck 
with  the  beauty  and  fertility  of  the  country,  they  gave 
a  most  flattering  account  of  It  on  their  return  home, 
and  Raleigh  named  it  Virginia,  in  honor  of  the  "virgin 
queen"  Elizabeth.  In  the  spring  of  1585  he  sent  out  a 
colony  which  settled  on  Roanoke  Island,  but  it  was 
starved  out  in  the  same  year.  Again,  in  1587,  Raleigh 
sent  out  another  colony  under  White  to  the  same  place, 
but  it  entirely  disappeared,  and  do  trace  of  it  could  be 
found  when  White  came  back  three  years  later.  In 
1602,  Gosnola,  with  twenty  colonials,  took  a  short  and 
direct  route,  and  came  upon  the  coast  of  Massachusetts. 
He  wintered  upon  an  Island  in  the  vicinity  and  then 
went  back,  taking  the  colonists,  who  refused  to  stay 


any  longer  with  him_ 


In  1606,  James  I'  granted  a  charter  to  two  com- 
panies formed  in  England.  This  charter  gave  them 
,(  the  whole  continent  of  North  America,  from  the  thirty- 
fourth  to  the  forty-fifth  parallel  of  latitude.  The  one 
called  the  PI j  mouth.  Company  was  to  take  the  northern 
half,  and  the  other  the  London  company,  the  southern 
half,  and  their  nearest  settlements  must  be  a  hundred 
miles  apart  Moreover,  each  colony  was  to  be  governed 
by  a  resident  council  appointed  by' the  king,  with  power 
to  choose  one  of  their  own  number  for  president. 
4.  The  earliest  attempts  at  colonization  under  the 
"•new  English  patent  were  made  by  the  Plymouth  com- 
pany, but  the  expeditions  which  they  sent  out  in  1606, 
1607  and  1608,  were  unsuccessful,  and  it  was  left  for 
the  London  company  to  found  the  first  permanent  Eng- 
lish settlement  in  the  new  world.  In  1606  this  com 
pany  sent  out  about  a  hundred  men,  mostly  adventur- 
ers, in  aflectof  three  vessels  commanded  by  Christopher 
Newport.  Being  driven  by  a  storm  into  Chesapeake 
Bay.  be  found  there  a  fine  river  which  he  named  the 
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James  river,  after  (he  king,  and  choosing  a  low  pe- 
ninsula, he  ther*  planted  the  colony  of  Jamestown 
on  May  13.  1007.  But  very  soon  the  colonists  be- 
came dissatisfied.  Dissensions  arose  and  Wingfield, 
president  of  the  council,  wa*  deposed.  They  suf- 
fered from  starvation,  and  had  it  not  been  for  the 
indefatigable  exertions  of  Captain  John  Smith,  the 
settlement  would  have  entirely  broken  up.  The 
colonists  experienced  many  vicissitudes,  but  after  a 
few  year*  they  became  prosperous  and  the  perma- 
nent settlement  of  Virginia  w  as  established.  In  the 
meantime,  the  policy  of  the  London  company 
toward  the  settlers  became  more  liberal,  and  a  rep- 
resentative government  was  granted  them  in  1619, 
which  was  the  beginning  in  America  of  government 
by  the  people.  In  1619  a  Dutch  vesBeFbrought  in 
some  negroe*  purchased  bv  the  planters,  and  thus 
slavery  was  introduced  into  thj  English  colonies. 

5.  The  first  settlers  of  Massachusetts  were  a  band  of  ] 
Puritans,  or  Separatists,  as  they  were  called,  because 
they  bad  separated  from  the  Church  of  England.  Being 
driven  from  England,  they  sought  refuge  in  Holland; 
but  wishing  to  find  a  home  in  the  new  world  lor  them- 
selves and  their  children,  they  returned  to  England 
again,  and  from  thence  a. band  of  102  set  sail  in  the 
Mayflower,  and  landed  at  Plymouth,  in  America,  De- 
cember 21,  1620.  The  little  colony  survived  the  rigors 
of  a  northern  winter,  the  burden  of  poverty,  and  the 
lack  of  food,  and  became  permanently  established. 

6.  In  1628  John  Endicott,  with  a  company,  made  a*£*B«y* 
settlement  at  Salem;  other  towns,  also,  sprang  up  colony, 
around  it,  and  these  were  all  united  under  a  charter 
obtained  from  Charles  I,  with  the  name  of  the  Massa- 
chusetts Bay  colony.  These  two  colonies,  Plymouth 
and  Massachusetts  Bay.  were  for  many  years  independ- 
ent of  one  another;  but  were  at  last  united  in  1693, 
under  the  name  of  Massachusetts. 

7.  In  1624,  the  London  company  surrendered  its 
charter  to  the  king,  who  made  a  disposition  of  the  ter- 
ritory which  they  had  controlled,  as  be  thought  fit  A 
part  of  it  was  granted  to  Lord  Baltimore  in  1632,  and' 
received  the  name  of  Maryland.  All  tbe  country  be- 
tween the  English  settlements  of  Virginia  ana  the 
Spanish  posts  in  Florida  was  called  Carolina  This  ter-  Carolina 
ritory  comprised  the  present  states  of  North  Carolina, 
South  Carolina,  Georgia,  Alabama  and  part  of  Florida. 
In  1729  North  and  South  Carolina  were  organized,  and 
in  1732  Georgia  was  colonized  by  James  Oglethorpe, 
and  Savannah  founded.  Thus,  out  of  the  territory, 
originally  granted  to  the  London  company,  live  colo- 
nies had  been  formed. 

8.  To  tbe  territory  granted  to  Ibo  Plymouth  com-Tbo 
pany,  the  name  New  England  had  been  given,  by  Cap-  Eogiana 
Uin  John  Smith  in  1614.  The  founding  of  the  PIv-  ookamai 
mouth  and  Massachusetts  Bay  colonies  has  already 

been  mentioned.  The  greater  number  of  the  people 
who  came  from  England  in  the  great  Puritan  migra- 
tion, settled  in  the  latter  colony.  At  the  same  time 
many  found  it  expedient  to  seek  other  parts  of  New 
England.  Now  only  did  new-comers  thus  try  new 
places,  but  the  older  settlements  began  to  send  out  com* 
panies.  In  1623  New  Hampshire  was  first  colonized 
under  a  grant  to  Captain  John  Mason  and  Sir  Ferdi- 
nand Gorges.  Connecticut  and  Rhode  Island  also  be- 
came colonies,  and  were  afterward  chartered  by  tbe 
crown  in  1662  and  1663.  Thus,  out  of  that  part  of  the 
country  originally  granted  to  tbe  Plymouth  company, 
were  formea  the  colonies  of  Massachusetts,  Connecti- 
cut, New  Hampshire  and  Rhode  Island.  Maine  was  con- 
sidered a  part  of  Massachusetts  and  was  not  counted  as 
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ft  separate  colony  among  those  that  finally  combined  to 
form  the  original  thirteen  states.  The  territory  now 
occupied  by  Vermont  was  claimed  in  part  by  Hew 
York,  in  part  by  New  Hampshire,  and  she  did  not  be- 
come a  separate  state  until  after  the  revolutionary  war. 

9.  As  ha*  been  said,  the  charter  granted  to  the  Lon- 
don and  Plymouth  companies  provided  that  theirnear- 
est  settlements  should  be  one  hundred  miles  apart, 
thus  leaving  a  atrip  of  territory  between  the  two  main 
grants  which  was  really  neutral  ground,  and  was  never 
appropriated  by  either  company.  The  Spaniards  had 
confined  their  explorations  to  the  south  and  made  set- 
tlements there,  but  they  claimed  the  whole  continent 
north  of  them.  The  French  had  established  themselves 
in  the  north,  and  held  Canada  and  part  of  the  northern 
states;  they  claimed  everything  south  of  them  and 
called  the  whole  New  France.  The  English  settle- 
ments were  midway  between  the  French  and  Spanish, 
and  the  English  claimed  everything  from  Now  England 
and  Carolina  westward  to  the  Pacific,  naming  it  all 
Virginia.  Thus,  so  far,  North  America  was  divided 
between  the  three  European  powers,  England,  France 
and  Spain. 

10.  A  fourth  power  now  appeared.  In  1000,  the 
Dutch  East  India  company  sent  out  Henry  Hudson,  an 
Englishman  In  their '  employ,  in  the  ship  named  the 
"Half  Moon"  to  make  discoveries  in  America.  He 
reached  the  continent  and  explored  the  coast  as  far 
south  as  Virginia,  then  turning  to  the  north  he  entered 
the  mouth  of  the  river  which  bears  his  name,  and  sailed 
up  the  stream  as  far  as  the  present  city  of  Albany. 
Having  completed  his  discovery  he  returned  home. 
Upon  the  strength  of  Hudson's  explorations,  Holland 
laid  claim  to  all  the  land  along  the  great  river,  and 
called  the  whole  territory  New  Netherlands.  In  1621, 
the  Dutch  West  India  company  was  formed,  and  im- 
mediately received  large  grants  of  land  on  both  sides 
of  the  Hudson  extending  from  the  Connecticut  river  on 
the  north  to  the  Delaware  river  on  the  south.  Previous 
to  this,  however,  a  Dutch  settlement  had  been  founded 
in  1014.  on  Manhattan  Island,  the  present  site  of  New 
York  City,  which  was  afterwards  called  New  Amster- 
dam. 

The  Dfitch  now  began  to  establish  settlements  and 
trading  posts  in  their  possessions,  which  included  that 
neutral  territory  lying  between  the  original  grants  to 
the  London  and  Plymouth  companies.  In  1638,  Dela- 
ware was  colonized  by  the  Swedes,  who  founded  a  set- 
tlement on  Delaware  Bay,  which  was  called  New  Swe- 
den. But  disputes  about  a  territory  arose  between  the 
Swedish  and  Dutch  colonists,  which  led  to  a  war  be- 
tween them,  ending  in  the  final  surrender  of  New  Swe- 
den to  the  New  Netherlands  in  1056. 

11.  But  New  Netherlands  was  soon  destined  to  change 
hands.  The  introduction  of  a  foreign  element  between 
the  northern  and  southern  portions  of  the  English  colo- 
nies had  always  been  recognized  as  a  source  of  trouble 
and  danger,  and  in  fact  the  Dutch  settlers,  occupying 
territory  claimed  by  the  English  on  both  sides  of  them, 
were  continually  involved  in  disputes  with  their  neigh- 
bors, especially  with  those  of  Connecticut  War  hav- 
ing arisen  between  England  &  Holland,  the  English 
king,  Charles  II,  determined  to  seize  the  Dutch  posses- 
sions in  North  America;  so  in  1664  he  granted  the  whole 
of  their  territory  to  his  brother,  the  Duke  of  York.  In 
the  same  year  the  duke  sent  out  three  vessels  under  the 
command  of  Colonel  Nichols,  who,  upon  arriving  in  the 
harbor  of  New  Amsterdam,  demanded  a  surrender  of 
the  territory  to  his  English  majesty.  Governor  Stuyve- 
sant,  being  unprepared  for  defense,  complied  with  the 
demand,  and  the  whole  country  passed  into  the  hands 
of  the  English.    In  honor  of  the  duke,  the  name  New 

York.  Amsterdam  w&a  changed  to  New  York,  and  the  whole 
territory  received  the  same  name. 

13.  After  the  Duke  of  York  had  gained  possession  of 
the  Dutch  territory,  he  in  turn  sold  the  southern  part  of 


it  to  two  English  noblemen,  Lord  Berkely  and  Sir 
Ooorge  Carteret.  This  tract,  in  compliment  to  Sir 
George,  who  had  been  governor  of  the  island  of  Jersey, 
was  called  New  Jersey.  A  liberal  constitution  Wat 
formed  by  the  proprietors,  and  Philip  Carteret  ap- 
pointed governor.  The  Dutch  had  several  small  trad- 
ing stations  in  this  territory  at  an  earlier  date,  and  the 
Quakers,  having  bought  the  rights  of  Lord  Berkely, 
came  soon  afterwards.  In  1676  a  division  was  made, 
the  Quakers  taking  West  Jersey  and  Carteret  retaining 
East  Jersey,  which  became  Puritan.  In  1709  the  colony 
was  given  up  by  the  proprietors  to  Queen  Anne  In  order 
that  a  royal  governor  might  be  appointed,  and  the  two 
provinces  were  then  made  into  one. 

18.  The  territory  comprised  within  the  limits  of  the ' 
state  of  Pennsylvania  was  granted  in  1081,  by  Charles 
II  to  William  Penn,  son  of  Admiral  Penn,  In  payment 
of  an  old  debt  due  from  the  crown  to  the  Penn  family. 
In  1683.  the  present  state  of  Delaware,  then  known  as  7>«Uww 
the  "Territories,"  was  added  to  his  domain,  and  re- 
garded as  a  part  of  Pennsylvania,  but  in  1708  it  became 
a  separate  colony.   Thus,  the  formation  of  the  original  Tb« 
thirteen  colonies  has  been  described.   The  London  fJ1*'"1 
Company's  territory    furnished  five,  vlx:  Virginia,  —Kg 
Maryland,  North  Carolina.  South  Carolina  and  Georgia. 
The  Plymouth  Company's  grant,  comprising  New  Eng- 
land, gave  four,  viz:  Massachusetts,  Connecticut,  Rhode 
Island  and  New  Hampshire.    The  neutral  territory  in- 
cluded between  the  originalgrants  to  the  two  companies 
furnished  four,  vlx:  New  York,  New  Jersey,  Pennsyl- 
vania and  Delaware. 

14.  It  Is  in  vain  to  look  for  well  balanced  constitutions  Tb*  «« 
in  the  earlier  periods  of  colonial  history.   England  tb<  co'a 
herself  can  scarcely  boastof  having  a  fixed  constitution 
previous  to  the  revolution  in  the  year  1668,  a  period  sub- 
sequent to  the  settlement  of  the  colonies.   The  legal 

and  constitutional  history  of  the  colonics,  therefore,  af- 
fords but  little  instruction.  As  has  been  shown,  in  less 
than  eighty  years  from  the  first  permanent  English  set- 
tlement in  North  Ameriea,  the  two  original  patents 
granted  to  the  Plymouth  and  London  companies  were  di- 
vided and  subdivided  into  twelve  distinct  and  uncon- 
nected provinces,  and  in  fifty  years  more  a  thirteenth, 
Georgia,  was  added  to  the  southern  extreme  of  the 
previous  establishments.  To  each  of  these,  after  vari- 
ous changes,  there  was  ultimately  granted  a  form  of 
government  resembling  In  its  most  essential  parts,  an 
far  as  local  circumstances  would  permit,  that  which  was 
established  in  the  parent  state.  Without  entering  into 
details,  it  may  be  observed,  in  general,  that  agreeably 
to  the  spirit  of  the  British  constitution,  ample  provision 
was  made  for  the  liberty  of  the  colonists.  The  colonial 
forms  of  government  were,  in  the  main,  unhampered 
by  the  royal  prerogatives.  In  some  of  the  provinces 
the  inhabitants  chose  their  own  governors  and  all  other 
public  officers,  and  their  legislators  were  under  little  or 
no  outside  control.  In  others,  the  crown  delegated  most 
of  its  powers  to  particular  persons,  who  were  also  in- 
vested with  the  property  of  the  soil.  To  those  colonies 
which  were  most  immediately  dependent  upon  the  king 
were  granted  the  same  rights  and  privileges  as  their 
fellow  subjects  in  the  mother  country. 

15.  During  the  period  of  colonization,  three  forms  of  Form*  < 
government  were  observable— proprietary,  charter  and  f^J^i* 
royal.   The  proprietors  of  land  grants  offered  liberal 
governmental  privileges  to  those  who  were  willing  to 
settle  on  their  lands,  and  thus  several  of.  the  «  ' 


became  proprietary.  These  were  Maryland,  Carolina. 
Georgia,  New  York,  New  Hampshire,  Pennsylvania 
(also  including  Delaware)  and  New  Jersey.  Some  of 
the  proprietors  becoming  tired  of  their  grants,  surren- 
dered them  to  the  crown,  and  the  colonies,  established 
in  such  ^territory,  became  royal  provinces,  over  which 
the  king  appointed  governors  with  the  power  of  abso- 
lute veto  on  legislation.  The  colonies  thus  coming  un- 
der the  royal  authority  were,  North  Carolina,  South 


Digitized  by  Google 


UNITED  STATES 


731 


r*lool«s 
tuna 


poliCT 

toirird  the 


Growth 
*r.4  pro*- 


Increase 
In  popola- 


Boclilllfo 
rod  cas- 

(OCQ0  Oi 

Nrw 


Carolina,  Georgia,  New  York,  New  Hampshire  sod 
New  Jersey.  Virginia  became  a  royal  proviuce  about 
1020.  Three  colonies,  only,  remained  proprietary 
down  to  the  Revolution;  these  were  Pennsylvania,  Del- 
aware (now  a  separate  colony)  and  New  Jersey.  The 
colonies  organised  under  a  charter  government  were 
Massachusetts,  Connecticut  and  Rhode  Island.  These 
charters  were  granted  by  royal  authority,  and  gave  the 
colonists  the  right  of  choosing  their  own  officers,  and 
making  and  enforcing  their  own  laws  as  they-  thought 
best.  Upon  the  accession  of  James  II  to  the  throne,  he 
held  that  all  the  colonial  lands  in  New  England  be- 
longed to  the  crown.  Accordingly  he  sent  over  Sir  Ed- 
d  Andros.  who  was  to  revoke  all  the  charters,  and 
ne  the  governorship  of  the  province  of  New  Eng- 
and  New  York.  The  charter  of  Massachusetts  was 
annulled  in  1884,  but  Connecticut  and  Rhode  Island  re- 
tained theirs  in  spite  of  the  royal  authority.  In  1003,  a 
new  charter  was  granted  to  Massachusetts,  but  under  its 
conditions  she  partly  became  a  royal  province. 

10.  For  the  flrst  centuiy  and  a  half  after  the  settle- 
ment of  the  colonies,  England,  in  the  main,  exercised 
•  wise  and  liberal  policy  toward  them.  She  allowed 
them  to  govern  themselves  by  such  laws  as  their  local 
legislatures  thought  necessary,  ana  left  their  trade  open 
to  every  individual  in  her  dominions.  Bhe  also  gave 
them  full  permission  to  pursue  their  respective  interests 
in  such  a  manner  as  they  thought  proper,  and  reserved 
little  for  herself  hut  the  benefit  of  their  trade,  and  that 
of  a  political  union  under  the  same  head.  This  indul- 
gence had  a  very  marked  effect  upon  the  growth  and 
prosperity  of  the  colonies.  They  increased  in  wealth, 
numbers  and  resources  with  a  rapidity  never  before 
equalled  in  ancient  or  modern  history.  They  extended 
their  settlements  1,500  miles  along  the  sea  coast,  and 
800  miles  to  the  westward.  In  the  short  space  of  150 
years  their  numbers  increased  to  three  million*,  and 
their  commerce  to  such  a  degree  as  to  ba  more  than  a 
third  of  that  of  Great  Britain,  although  much  restricted 
by  the  navigation  laws  imposed  upon  them  by  the 
mother  country.  The  rapid  increase  in  the  population 
of  the  colonies  was  principally  owing  to  internal  causes. 
Though  somewhat  accelerated  by  the  influx  of  stran- 
gers previous  to  1080,  yet,  after  that  time,  immigration 
formed  but  a  small  feature  in  peopling  the  country. 
The  hardships  of  colonial  life,  which  came  to  be  belter 
understood,  and  the  constant  struggles  between  the  peo- 
ple and  the  home  government  respecting  rights  and 
privileges,  served  as  a  check  to  the  advent  of  new 
comers.  Hence  the  population  of  the  colonies  arose 
mainly  from  natural  increase.  In  consequence  of  the 
equality  of  fortune  and  simplicity  of  manners  which 
prevailed  among  them,  their  inhabitants  multiplied  far 
beyond  the  proportion  of  old  nations,  corrupted  and 
weakened  by  the  vices  of  wealth,  above  all,  of  vanity, 
than  which,  perhaps,  there  is  no  greater  enemy  to  the 
increase  of  the  human  species. 

17.  In  the  settlement  of  a  new  country,  many  hard- 
ships and  privations  must  of  necessity  be  endured,  and 
the  American  colonists  experienced  their  share  of  them, 
more  especially  those  of  New  England.  In  thatsection 
the  climate  was  more  rigorous  than  in  the  other  parts 
of  the  country,  and  the  cultivation  of  the  soil  more  dif- 
ficult. The  habitations  outside  of  the  regular  settle- 
ments were  often  far  apart,  so  that  intercommunication 
was  infrequent.  The  dwellings  of  the  settlers  were  of 
the  ruder  sort,  being  composed  of  logs,  and  so  imper- 
fectly constructed  that  they  afforded  a  poor  protection 
against  the  cold  of  a  New  England  winter.  While  the 
colonists  were  poor  there  was  necessarily  great  plainness 
of  living  among  them.  Luxuries  were  unknown  to 
them,  but  there  was  an  abundance  of  the  coarser  kinds 
of  food.  Pork  and  beans,  boiled  corn  meal  and  milk, 
or  pork  and  peas,  formed  the  staple  articles  of  diet. 
Bread  was  commonly  made  of  "rye  and  Indian,"  and 
seldom  of  flour.  Tea  and  coffee  were  not  yet  introduced 


but  homo-made  beer  and  cider  were  largely  used.  Be- 
ing principally  of  Puritan  stock,  there  were  but  few 
secular  amusements  among  them.  •  Dancing,  and  the 
theatur,  or  anything  approaching  It,  were  forbidden; 
musical  instruments  were  rare,  and  no  one  was  allowed 
to  own  a  set  of  dice  or  a  peck  of  cards.  In  their  de- 
sire to  promote  virtue,  the  Puritans,  no  doubt,  were  too 
austere  in  their  mode  of  living,  yet  the  standard  of 
morality  among  them  was  certainly  very  high.  In  the 
southern  colonies  life  was  more  easy,  as  a  general  thing. 
A  laree  proportion  of  the  settlers  there  were  men  of 
good  family,  attracted  to  the  new  world  by  a  desire  to 
make  money  and  to  enjoy  personal  freedom.  Many  of 
ibem  secured  patents  for  plantations  of  their  own,  in- 
stead of  attempting  to  improve  the  lands  in  common, 
and  brought  out  laborers  to  work  them  at  their  private 
expense.  The  soil  was  very  productive,  and  the  growth 
of  tobacco,  rice  and  Indigo  formed  a  great  source  of 
wealth,  so  that  luxury  abounded  in  that  part  of  the 
country  to  a  much  greater  extent  than  in  any  other. 
The  existence  of  slavery  among  them  caused  a  great 
deal  of  ignorance  and  idleness,  as  the  wisest  of  them 
admitted;  but  there  grew  up  an  aristocratic  class,  among 
whom  there  were  many  men  of  high  character  and  en- 
ergy. The  settlers  in  the  region  which  now  forms  the 
middle  states  principally  followed  the  occupation  of 
farming,  the  soil  and  climate  being  well  adapted  for  the 
growth  of  cereals. 

18.  The  religion  of  the  colonists  was  chiefly  Protest-  T** 
ant.  A  majority  of  them,  especially  in  the  north,  were  " 
of  that  class  of  men  who.  in  England,  were  called  dis- 
senters, in  New  England  they  were  largely  Congrega- 
tional. All  the  other  leading  denominations  also  had 
their  representatives  in  different  parts  of  the  country. 

In  the  royal  colonies  there  was  a  strong  tendency 
towards  the  Church  of  England,  which  became  the  pre- 
vailing religion  among  them.  In  Virginia  it  was  estab- 
lished by  law.  In  fact  nearly  every  colouy  at  the  out- 
set attempted  to  establish  some  form  of  religious  belief 
on  a  governmental  foundation,  and  on  account  of  this, 
as  is  well  known,  persecutions  at  the  flrst  arose.  ButR  .  . 
the  spirit  of  religious  freedom  predominated,  and  in  r^om. 
general,  men  were  left  at  liberty  to  worship  God  ac- 
cording to  the  dictates  of  their  own  consciences. 

19.  The  English  colonists  were,  from  their  flrst  set-  't  uCsrtj! 
tlcment  in  America,  devoted  to  liberty,  according  tn 
English  ideas  and  English  principles.    After  a  long 
struggle  between  the  king  and  bis  parliament  culminat- 
ing in  the  English  revolution,  the  followingfundament- 

al  principles  were  settled:  "That  it  was  the  undoubted  S'1^,?' 
right  of  English  subjects,  being  freemen  or  freeholders,  «n>>)c>cta. 
to  give  their  properly  only  by  their  own  consent.  That 
the  House  of  Commons  exercised  thesole  rigbtof  grant- 
ing the  money  of  the  people  of  England,  because  that 
house  alone  represented  them.  That  taxes  were  the 
free  gifts  of  the  people  to  tbeir  rulers.  That  the  au 
tbority  of  sovereigns  was  to  be  exercised  only  for  the 
good  of  their  subjects.  That  it  was  Ihe  right  of  the 
people  to  meet  together,  and  peaceably  to  consider  their 
grievances,  to  petition  for  a  redress  of  tbem,  and  Anally, 
when  intolerable  grievances  were  unredressed,  to  seek 
relief,  on  the  failure  of  petitions  and  remonstrsnces,  by 
forcible  means."  Upon  these  fundamental  principles' 
thus  established,  the  colonists  took  their  stand,  and  all 
encroachments  on  their  rights  were  met  with  a  more 
determined  spirit  of  opposition  than  would  have  been 

nible,  had  they  emigrated  from  the  mother  country 
be  preceding  century,  when  the  doctrines  of  the 
divine  right  of  kings  and  passive  obedience  to  their  will 
were  generally  accepted. 

90.   There  were  many  causes  favorable  to  liberty  f,""'^,^ 
among  the  colonists.   Tbeir  retrieval  to  so  great  a  dis-  toNtarw 
tance  from  the  parent  government  greatly  weakened 
their  attachment  to  their  sovereign,  and  with  each  sue 
ceedine  generation  that  affection  became  still  less 
marked,  and  at  length  was  almost  entirely  lost  Their 
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religion  also  fostered  a  love  of  liberty.  Tbey  were  chiefly  I 
Protestants,  and  all  Protestantism  is  founded  on  astrong 
claim  to  natural  liberty  and  the  right  of  private  judg- 
ment. The  state  of  society  in  the  colonies  was  favora- 
ble to  a  spirit  of  liberty  and  independence.  Their  inha- 
bitants, unaccustomed  to  the  distinctions  of  rank  which 
characterized  European  nations,  were  imbued  with  the 
idea  that  all  men  are  by  nature  equal.  All  their  im- 
pressions were  calculated  to  inspire  them  with  a  belief 
that  democratic  forms  of  government  were  by  for  the 
best.  With  rank  and  titles  they  had  nothing  in  com- 
mon; kings,  nobles  and  bishops  were  unknown  to  them. 
Tbey  could  not  easily  be  persuaded  that  their  grants  of 
land  or  their  civil  rights  were  the  gifts  of  princes. 
Many  of  them  had  never  heard  of  Magna  Cbarta.  and  j 
those  who  knew  the  circumstances  of  the  remarkable 
period  of  English  history  when  that  great  charter  was 
obtained,  did  not  rest  their  claims  to  liberty  and  prop- 
erty on  the  transactions  of  that  important  day.  They 
looked  to  the  Parent  of  the  universe  as  the  source  of  all 
their  rights.  Their  political  creed  was  short  but  sound. 
They  believed  that  God  made  all  mankind  originally 
equal;  tbat  he  endowed  them  with  the  rights  of  life, 
property  and  as  much  liberty  as  was  consistent  with 
the  rights  of  others.  Tbat  all  government  was  a  poli- 
tical institution  between  men  naturally  equal,  not  for 
the  aggrandizement  of  one  or  a  few,  but  for  the  general 
happiness  of  the  whole  community.  Impressed  with 
sentiments  of  this  nature,  they  grew  up,  from  the  earli: 
est  infancy,  with  that  confidence  which  is  well  cal- 
culated to  inspire  a  love  for  freedom  and  a  proposses- 
sion  in  favor  of  independence. 

IT. — TUK  CONTEST  BETWEEN  ENGLAND  AND  FRANCE. 

France  in  21.  While  the  English  were  establishing  their  colo- 
Amerua.  njc8  along  the  Atlantic  coast,  and  gradually  working 
their  way  into  the  interior,  the  French  were  penetrat- 
ing the  continent  by  the  way  of  the  St.  Lawrence,  tak- 
ing advantage  of  the  discoveries  made  by  Cartier, 
Chaniplain  and  others.  The  two  great  pioneers  of 
French  occupation  were  the  fur  trader  and  the  mission- 
ary. It  was  about  the  time  of  the  settlement  of  Mass- 
achusetts Bay  that  the  Jesuit  Fathers,  who  had  already 
been  laboring  for  many  years  among  the  Algonquin* 
and  Hurans  of  Canada  and  New  York,  began  to  push 
their  explorations  westward  with  renewed  zeal  ana  en- 
terprise, accompanying,  and  often  leading  the  Canadian 
fur  traders  on  their  long  journeys.  Among  the  soldiers, 
also,  who  can.e  to  New  France,  as  the  French  posses- 
sions in  America  were  called,  were  men  who  wero  in- 
tent upon  enlarging  their  king's  domains.  Several  of 
the  Jesuits  were  martyred.  Allouez  made  known  the 
copper  mines  of  Lake  Superior.  Dablou  and  Marquette 
founded  Sault  Stc.  Marie,  tho  first  white  settlement  in 
the  northwestern  states.  Marquette,  accompanied  by 
the  trader  Joliet.  first  reached  the  UDper  waters  of  the 
Mississippi  in  1073. 
Rn>^rf(io  22.  One  of  the  greatest  of  French  explorers  was 
la  <«iio.  Robert  de  la  Salle,  who  came  out  to  Canada  to  seek  his 
fortuue.  A  tract  of  land  was  granted  him  a  few  miles 
beyond  Montreal,  but  he  was  bent  upon  new  discoveries, 
lie  secured  the  aid  of  some  rich  men  and  of  Count 
Frontenac,  governor  of  Canada,  and  having  built  some 
vessels,  he  explored  tho  upper  lakes,  made  his  way  to 
the  Illinois  river,  and  erected  a  fort  on  the  present  site 
of  Peoria.  At  last  he  made  the  great  journey  which  he 
hud  for  some  time  been  planning.  He  set  out  from 
Fori  Miami,  on  Lake  Michigan,  with  a  party  of  French- 
men and  Indians.  He  dragged  his  canoes  from  stream 
to  stream  until,  after  innumerable  hardships  and  dan- 
gers, from  which  be  never  flinched,  he  launched  them 
upon  the  waters  of  the  Mississippi  and  floated  down  its 
current.  He  explored  the  great  river  to  its  mouth,  and 
in  1682,  took  possession  of  the  vast  territory  drained  by 
it  and  its  tributaries  in  the  name  of  Louis  XIV.  king 
of  Franct.  and  named  it  Louisiana  after  him.    He  then 


retraced  bis  course  and  hastened  back  to  France.  The 
king  fitted  out  an  expedition  for  La  Salle  that  be  might 
establish  a  colony  at  the  mouth  of  the  Mississippi  The 
naval  commander,  Beaujeu.  landed  La  Salle  and  hit 
company  at  Matagorda  bay,  in  Texas,  which  La  Salle 
supposed  at  first  was  the  mouth  of  the  Mississippi. 
Then  Beaujeu  sailed  back  and  left  the  colonists  to  their 
fate.  They  built  a  fort,  and  La  Salle  set  out  to  find  the 
Mississippi,  but  utterly  failed.  Dividing  bis  men,  be 
left  one  party  in  possession  of  the  fort,  and  with  the 
other  endeavored  to  force  bis  way  to  Canada,  there  to 
obtain  relief.  He  never  reached  the  end  of  bis  journey. 
After  suffering  terrible  hardships,  he  was  treacherously 
mure  ered  (1687)  by  some  of  his  own  party  when  on  hit 
way.  France  sent  out  another  expedition  under  D'lber- 
vilfe,  who  (1702)  founded  Mobile.  In  1718  the  city  of 
New  Orleans  was  founded  by  the  French  Mississippi 
Company. 

23.  The  French  planted  military  posts  at  inlentls^ 
along  the  great  river,  and  settlements  rose  up  about  ££f 
them.  The  French  colonies  and  outposts  also  extended 
from  New  Brunswick  and  Nova  Scotia,  up  the  vslley 
of  the  St.  Lawrence,  and  through  the  region  of  the 
great  lakes.  Thus  the  English  settlements  became  en- 
closed by  a  cordon  of  military  posts,  and  at  that  time  it 
seemed  as  though  the  whole  continent  were  destined  to 
become  French  rather  than  English.  The  French  also 
had  an  advaotago  from  the  fact  that  they  had  secured 
the  good  will  of  most  of  tho  Indian  tribes  through  their 
own  prudent  policy  and  the  influence  of  their  mission- 
aries.' The  English  settlers  looked  upon  their  French 
neighbors  with  jealousy  and  alarm,  for  they  interfered 
with  the  extension  of  their  settlements,  especially  in 
the  north.  In  the  southern  colonies  the  inconvenience 
of  the  French  occupancy  was  comparatively  but  little 

J  felt  Their  social  characteristics  and  the  nature  of  their 
I  industry  were  not  favorable  to  western  migration,  so,  as 
i  there  was  nothing  to  tempt  them  away  from  their  plan- 
tations into  the  wild  interior  tbey  kept  close  to  thecea- 
coast  But  in  the  north  it  was  different  There  the 
constant  increase  of  commerce  was  followed  by  the  in- 
creased wealth  of  the  towns,  and  consequently  the 
lands  about  them  became  more  valuable.  The  great 
bulk  of  the  emigrants  who  came  over  landed  at  the 
northern  ports  since  trade  was  more  active  in  the  north- 
ern colonies.  Many  of  these,  being  unable  to  purchase 
homes  near  the  great  centers  of  trade  and  the  man; 
flourishing  settlements,  or  being  impelled  by  a  spirit  of 
enterprise,  went  in  search  of  new  lands  farther  from 
the  coast  Thus  the  northward  and  westward  growth 
of  New  England  and  the  English  conquest  of  h'e* 
Netherlands  brought  the  two  great  rivals  face  to  face. 

24.  >The  great  struggle  between  France  and  England ^ 
began  in  1690.  King  James  II  had  been  dethroned Vi. 
(1688).  and  William  of  Orange  placed  upon  the  English 
throne.  Tho  French  king.  Louis  XI V,  espoused  the 
cause  of  James,  and  a  war  followed,  known  as  King 
William's  War,  in  which  the  colonies  became  invoked. 
Both  the  French  and  English  colonists  made  use  of  In- 
dian allies,  and  the  warfare  was  marked  by  the  most 
barbarous  excesses.-  The  Indians  of  Maine  and  l«w 
Hampshire  were  incited  by  French  traders  to  attack  the 
English  towns.  In  1689  Dover  was  burned.  Casco  was 
attacked,  but  the  timely  arrival  of  reinforcements  from 
Massachusetts  saved  it  All  the  settlements  further  wt 
wero  broken  up.  In  1690  the  war  became  more  earnest 
Three  warparties  of  French  and  Indians  were  sent  out 
by  Count  Frontenac  from  Montreal.  Three  Rivers  and 
Quebec  •  The  first  surrounded  the  settlement  of  Schen- 
ectady in  the  night  and  put  it  to  the  sword.  The  sec- 
ond destroyed  Salmon  Falls,  New  Hampshire,  and  then 
in  conjunction  with  the  third  party,  captured  Casco- 

The  English  colonies  became  aroused  and  determined 
to  punish  the  invaders.  An  expedition  fitted  out  under 
the  united  efforts  of  Massachusetts,  Plymouth.  Connec- 
ticut and  New  York  was  sent  out  under  Fits  Job" 
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Winttrop,  against  Montreal.*  Ad  attack  made  on  the 
town  was  repulsed  by  Fronteuac.  In  the  meantime  Sir 
'William  Phipps,  with  a  fleet,  sent  out  from  Massachu- 
setts, plundered  Port  Royal  and  other  French  settle- 
ments. Then,  sailing  up  the  St  Lawrence,  he  at- 
tempted to  surprise  Quebec.  But  Frontenac,  having 
defeated  the  attack  on  Montreal,  reached  Quebec  before 
him.  and  the  enterprise  failed.  The  war  continued  un- 
til 1697,  when  a  treaty  of  peace  was  made  between 
France  and  England.  Both  parties  had  suffered  severe- 
ly, and  neither  nad  gained  any  real  advantage. 

25.  The  truce  between  the  two  great  rivals  lasted 
about  five  years,  when  war  again  broke  out  between 
them  (1702).  At  once  the  French  and  English  in  Amer- 
ica fell  to  fighting,  and  the  war  that  followed  is  called 
Queen  Anne's  War.  During  the  five  years  of  peace 
the  French  had  continued  to  make  settlements  in  the 
west.  They  never  lost  sight  of  the  great  idea  which  in- 
flamed their  ambition,  which  was  to  establish  a  great 
French-American  empire.  They  bad  founded  Detroit, 
Mobile  and  numerous  villages  on  the  Mississippi.  In 
the  east  they  bad  recovered  all  the  places  taken  from 
them  by  the  English  in  the  last  war,  inaugurated  new 
missions,  and  increased  their  influence  over  the  Indiana. 
At  this  time  Spain  was  in  alliance  with  France,  and  the 
EDglish  settlers  found  themselves  opposed  not  only  by 
the  French  in  the  north  and  west,  but  by  the  Spaniards 
of  Florida  in  the  south.  The  English  colonists  directed 
their  first  operations  against  the  Spaniards.  St  Augus-. 
tine  was  captured  (1702),  but  had  to  be  abandoned. 
Three  years  later  the  Christian  Indian  settlements  of 
middle  Florida  were  destroyed  bv  the  English,  and  the 
■be  w»r  at  missions  entirely  broken  up. 

M :  north.  26.  New  England  suffered  greatly  in  this  war.  There 
was  an.  atrocious  massacre  at  Deerfleld  in  1704.  Haver- 
hill, which  bad  not  fully  recovered  from  the  massacre 
of  1627,  was  plundered  and  burned  a  second  time,  and 
many  of  the  colonists  killed  (1708),  and  the  whole  of 
that  part  of  the  country  was  harassed  by  barbarous 
foes  Receiving  but  littlo  help  from  England,  the 
colonists  for  several  years  were  unable  to  undertake 
any  important  expeditions.  An  attack  on  Charleston, 
8.  C.  (170°),  by  the  French  and  Spaniards,  was  repulsed. 
Port  Royal  was  again  taken  from  the  French  (1710), 
and  with  it  the  most  of  Acadia,  which  now  became 
known  as  Nova  Scotia, 
xpeditkm  in  1711  an  English  fleet  arrived  in  Boston  to  co- 
operate with  the  colonists  in  an  sttempt  to  conquer 
Canada,  but  all  operations  in  that  quarter  proved  a 
failure.  In  1718  a  treaty  of  peace  was  signed  at 
Utrequt  by  which  the  English  acquired  Newfound- 
land and  Acadia.  The  eastern  Indians  were  also  in- 
duced to  make  peace  about  this  time. 

27.  Mauy  years  of  peace  now  followed,  during 
which  the  colonies  increased  rapidly  in  population 
and  advanced  in  material  prosperity.  The  French 
still  pursued  their  scheme  of  building  up  a  great 
empire  in  the  west.  They  controlled  the  valuable 
fur  trade  of  the  whole  Mississippi  valley.  After 
their  expulsion  from  Acadia  they  had  crossed  to  the 
island  of  Cape  Breton,  and  erected  the  strong  fortrens 
of  Louisburg.  At  Niagara  they  had  a  fort  command- 
ing the  communication  between  Lakes  Erie  and  Ontario. 
Natchez  was  founded  in  1710.  In  1710  New  Orleans 
was  built,  and  soon  became  the  capital  of  Louisiana. 
The  French  missionaries  also  continued  their  conquests 
in  the  wilderness  of  the  Mississippi.  After  several 
years  of  peace,  France  again  declared  war  against 
England  (1744),  and  immediately  began  hostilities 
against  the  settlements.    The  campaign  which  fol- 

mR  ,  lowed  is  known  as  King  George's  war,  because  it  oc- 
™rBC  *    enrred  in  the  reign  of  George  II. 

28.  The  colonists  determined  to  carry  on  the  war  by 
their  own  means  without  waiting  the  uncertain  aid 
from  England.     An  expedition  was 
Louisburg  which 


planned  against 
that  strong  fort- 


ress fell  into  the  hands  of  the  Americans  (1745).  Thij 
achievement  of  untrained  soldiers  was  received  with 
enthusiasm  by  the  colonies,  and  with  astonishment  in 
Europe.  The  treaty  of  Aix  la-Chappelle  (1748)  put  an 
end  to  the  war;  and  greatly  to  the  disgust  of  New 
England,  Louisburg  was  restored  to  the  French  in 
exchange  for  Madras,  in  Hindustan,  which  Franca 
had  taken  from  England. 

20.  The  colonists  had  but  a  short  time  to  re  ap  the 
benefits  of  peace,  after  the  treaty  already  referred  to, 
when  the  sound  of  approaching  war  filled  the  laud 
with  anxiety  and  gloom.  -  After  an  Interval  of  about 
eight  years.  Great  Britain  formally  declared  war  against  ^t^'J^atl°' 
France.  The  causes  leading  to  this  war,  which  was°  w<ir" 
called  the  French  and  Indiaa  war,  were  the  alleged 
encroachments  of  the  French  on  the  frontiers  of  the 
colonies  in  America  belonging  to  Englaud.  The  French 
determined  to  connect  their  northern  and  southern  pos- 
sessions by  a  line  of  posts  extending  along  the  frontiers 
of  the  English  possessions,  from  Lake  Ontario  to  the 
Ohio,  and  down  the  Ohio  and  Mississippi  to  New  Or- 
leaus  Up  to  the  middle  of  the  last  century  the  English 
had  not  attempted  to  explore  or  settle  the  regions  lying 
beyond  the  Blue  Ridge  and  Alleghany  mountains,  but 
in  1749  a  company  of  traders  from  London  and  Vir- 
ginia, called  the  Ohio  company,  obtained  a  grant  from  The  Ohio 
the  crown  of  600,000  acres  of  land  on  the  east  bank  of  "■•P*11* 
the  Ohio  river,  in  what  is  now  West  Virginia  and  Penn- 
sylvania. In  the  years  immediately  following  they 
made  surveys  and  established  a  few  settlements.  One 
of  the  surveyors  was  George  Washington. 

80.  The  French,  regarding  these  operations  of  the 
Ohio  Company  as  an  encroqehment  upon  their  ter- 
ritory, strengthened  the  fort  at  Niagara,  built  another 
at  Presoue  Isle  (1758),  now  Eric,  establinhed  Pcfls  at 
La  Bceur  and  Venango  (now  Waterford  and  Franklin, 
in  the  oil  region  of  northwestern  Pennsylvania),  seized 
the  English  traders,  and  confiscated  their  goods  When 
rumors  came  of  what  the  French  bad  done,  Governor 
Dinwiddie  of  Virginia  sent  Washington,  theu  not  yet  vr,?uJnp 
twenty-two  years  of  age,  to  look  into  the  matter,  aud,,"",^  * 
expostulate  with  the  French  regarding  their  encroach- 
ments After  an  arduous  and  perilous  winter  journey 
Washington  brought  back  such  a  report  of  Ihe  deter- 
mination aud  activity  of  the  French,  that  the  Virginia 
Assembly  at  once  took  measures  to  build  a  fort  (1754) 

at  the  Junction  of  the  Monongahela  and  Alleghany 
rivers;  but  while  the  fort  wa»>  beingcrected  the  French 
suddenly  appeared,  drove  the  English  awsy,  aud 
finished  for  themselves  the  fort,  which  they  called 
Fort  DuQucsne. 

81.  In  the  meantime,  s  body  of  400  men  had  been 
raised  in  Virginia  and  North  Carolina,  and  sent  out 
under  Washington  into  the  disputed  territory.  Meet- 
ing at  Grand  Meadows  a  French  force  which  had  been  Washing- 
sent  out  to  intercept  him,  he  attacked  and  defeated  ^"rmien! 
them  (1754).  Learning  of  the  approach  of  a  greatly 
superior  force  of  the  enemy,  he  erected  Fort  Necessity. 

Here  ho  was  attacked  by  the  French,  and  compelled  to 
surrender,  but  on  honorable  terms.  During  tbie  time, 
both  the  rival  governments  of  France  and  Euglnnd 
were  making  preparations  for  the  coming  struggle, 
though  there  was  no  formal  declaration  of  war  until 
1756. 

82.  In  1755  General  Braddock.  with  a  force  ofSggj0^ 
English  and  American  troops,  marched  against  Fort 
Du  Quesne,  but  was  defeated  with  great  slaughter, 
and  but  for  the  skill  displayed  by  Washington  the 
whole  army  would  have  been  annihilated.  Braddock 
himself  was  mortally  wounded,  and  died  shortly  after- 
wards. After  his  death.  General  Shirley  took  com- 
mand, and  made  an  attempt  to  reduce  Fort  Niagara, 
but  accomplished  nothing.  General  William  Johnson 
was  appointed  to  attack  Crown  Point  He  defeated 
the  French  General  Dicskau  in  the  battle  of  Lake 
George  (Sept  0,  1755),  but  was  unable  to  reach  CroWh 
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Point.    la  tbe  same  rear  all  the  French  inhabitants  of 
Acadia  were  banished. 
Tranrii  »tid    33.  In  May.  1756.  war  was  formally  declared  by 
lnd'«oW»r.Grent  Britain,  and  by  France  in  the  following  month. 

Lord  Loudon  wa*  appointed  commander-in-chief  of  all 
the  forces  in  America,  but  owing  to  necessary  delay, 
General  Aberrrombie  precedea  nim  and  took  the  com- 
mand. The  Marquis  of  Montcalm  became  the  French 
commander.  Aberorombi*  awaited  the  arrival  of  Loudon 
before  attempting  anything.  Both  officers  proved  in- 
efficient, and  by  their  delays  allowed  the  French  not 
only  time  to  strengthen  their  poets,  but  also  to  attack 
tho«e  of  the  English. 
C»Dip»ipi»-  34.  In  August.  1756.  Montcalm  captured  Fort  Ontario 
sairry?  w'lQ  a  I*'**  number  of  military  stores,  guns,  prisoners 
and  vessels.  In  June.  1757.  Lord  Loudon  organised  an 
expedition  against  Loui&burg,  but  abandoned  the  at- 
tempt on  learning  that  the  garrison  at  that  place  had 
been  strongly  reinforced  by  a  French  fleet  In  the 
meantime,  Montcalm,  collecting  bis  forces  at  Tlcon- 
deroga,  marched  against  Fort  William  Henry,  and 
compelled  it  to  surrender.  After  the  surrender,  many 
of  tbe  garrison  were  massacred  by  the  French  Indian 
allies.  Thus  after  four  years'  hostilities,  the  incom- 
petency of  tbe  British  commanders  still  gave  the  French 
the  advantage.  But  a  cliauge  in  the  British  home 
policy  changed  the  aspect  of  the  war.  The  celebrated 
William  Pitt  was  called  to  the  ministry,  and  immediately 
began  to  act  with  vigor.  Abler  officers  were  appointed 
to  command,  ami  expeditious  organized  against  dif- 
ferent points.  Louisburg  was  captured  July  27,  1758. 
Fort  Du  Quesne  also  was  taken,  and  its  name  changed 
to  Fort  Pitt.  General  Abercrombic's  attack  on  Ticon- 
rteroga(July.  1758.)  met  with  a  bloody  repulse,  but  Fort 
Frontenac  was  taken,  with  a  large  quantity  of  stores 
and  good*. 

The  35.  Pitt  now  determined  to  dispossess  the  French  of 

oou^enortbe  whole  of  their  American  territory.   Their  armies 


were  directed  at  the 


against  three  of  their 


strongest  postB,  Quebec,  Tlccnderoga  and  Montreal. 
General  Amherst  captured  Tlconderoga  July,  1759. 
For*  Niagara  surrendered  to  Sir  William  Johnson  July 
25.  17.")».  But  the  most  important  feature  of  the  cam- 
paign was  the  taking  of  the  almost  impregnable  fort- 
ress of  Quebec  by  the  gallant  Wolfe,  who  lost  bis  life 
in  tbe  action.  Boon  after  Montreal  surrendered  to  Am- 
herst. In  tbis  campaign  the  French  were  driven  from 
all  thu  important  posts  in  Canada,  and  their  power  In 
America  was  broken  forever.  The  war  was  virtually 
at  an  end,  though  peace  was  not  restored  until  the 
The  Ttt  nT-i^niug*  of  the  Treaty  of  Paris,  February.  1763.  By 
of  p»n»  tnilJ  agreement,  to  which  Spain  and  Portugal  were  also 
partieo,  France  surrendered  everything  east  of  the  Mis- 
sissippi, except  New  Orleans,  to  England.  New  Or- 
leans and  tbat  part  of  Louisiana  beyond  the  Mississippi 
were  ceded  to  Spain  by  the  French.  In  exchange  for 
Havana,  which  had  been  captured  by  the  British, 
Spain  yielded  Florida  to  England.  In  1800  Spain  re- 
stored Louisiana  to  France,  and  Napoleon  sold  it  to  the 
United  states  in  1«03. 
Fonii«r'.  86.  When  the  treaty  of  peace  was  signed,  it  was 
Wsr-  trusted  that  there  would  be  an  end  to  those  horrid  rav- 
ages which  had  desolated  the  interior  of  the  country. 
But  the  month  of  May.  1703,  proved  the  fallacy  of 
such  hopes.  Tbe  Indians  did  not  wish  to  see  the  coun- 
try transferred  by  ike  French  to  the  English.  It  was 
one  thing  to  have  the  French  trading  among  them, 
another  to  have  the  hated  English  occupying  their 
lands.  It  wa<  about  this  time  that  the  famous  insur- 
rection of  the  Indian  tribes  broke  out.  The  Delawarea 
and  Shawnees  and  other  of  the  tribes  of  tbe  Ohio  were 
foremost  in  this  conspiracy.  Pontiac,  an  Ottawa  chief, 
was  the  prime  mover  and  master  spirit  in  this  affair, 
and  hence  it  is  called  Pontiac's  war.  Pontiac  ex- 
pected the  French  to  Join  him.  for  they  were  secretly 
encouraging  him.   Most  of  tbe  wesUrn  tribes  were 


drawn  by  him  into  the  plot,  but  Sir  William  Johnson 
prevented  a  greater  part  of  the  Iroquois  from  joining 
him.  Pontiac's  plans  were  deeply  laid,  and  conducted 
with  Indian  craft  and  secrecy.  At  a  concerted  time  an 
attack  was  made  upon  all  the  posts  from  Detroit  to 
Fort  Pitt  'formerly  Fort  Du  Quesne).  The  Indians 
captured  and  destroyed  eight  of  the  twelve  forts,  but 
were  unable  to  take  the  important  posts  of  Detroit  and 
Fort  Pitt,  though  Pontiac  besieged  the  former  place 
for  five  months.  The  frontiers  of  Maryland,  Virginia 
and  Pennsylvania  were  laid  waste,  and  terrible  havoc 
wrought  in  the  frontier  settlements.  The  English, 
surprised  by  the  first  attack,  soon  roused  themselves 
and  met  the  danger  promptly.  The  power  of  the  tribes 
became  broken,  and  most  of  them  sued  for  peace. 
Pontiac  retired  to  the  Illinois  country,  and  made  a 
stand  there  for  some  time  losircr,  finally  submitting 
in  1766. 

HI.     CAUSES  0»  THE  AMERICAN  REVOLUTIOH. 


87.  The  addition  to  the  British  empire  of  new  prov- 
inces, equal  in  extent  to  old  kingdoms,  not  only  ex- 
cited the  jealousy  of  European  powers,  but  occasioned 
doubts  in  the  minds  of  enlightened  British  politicians 
whether  or  not  such  immense  acquisitions  of  territory 
would  conduce  to  the  benefit  of  the  parent  state. 
They  saw,  or  thought  they  saw,  the  seeds  of  disunion 
planted  in  the  too  widely  extended  empire.  To  com- 
bine in  one  uniform  system  of  government  the  exten- 
sive territory  then  under  British  sway, appeared  to  men 
of  reflection  a  work  of  doubtful  practicability;  nor 
were  their  conjectures  at  fault.  The  seeds  of  discord 
wore  soon  planted,  and  speedily  grew  up  to  the  rend- 
ing of  the  empire.  The  high  notions  of  liberty  and  in- 
dependence which  were  nurtured  in  the  colonies  by 
their  local  situation,  and  the  state  of  society  in  the 
new  world,  were  increased  by  the  removal  of  hostile 
neighbors.  The  events  of  the  war  had  also  given  them 
some  experience  in  military  operations,  and  confidence 
in  their  own  ability.  Foreseeing  their  future  impor- 
tance from  tbe  rapid  increase  of  their  numbers  and 
extension  of  their  community,  and  being  extremely 
jealous  of  their  rights,  they  readily  admitted  and  in- 
dulged in  sentiments  and  ideas  which  were  favorable 
to  independence.  While  combustible  materials  were 
daily  collecting  in  the  new  world,  a  spark  to  kindle 
the  whole  was  produced  in  the  old. 

38.  In  the  first  period  of  the  settlement  of  English  f^*,1"0' 
America,  the  mother  country  regarded  the  provinces  as  pete*, 
instruments  of  commerce.  She  contented  herself  with 
a  monopoly  of  their  trade  without  taking  upon  herself 
the  care  of  their  internal  policy,  or  seeking  a  revenue 
from  them.  Previous  to  the  close  of  the  war  in  1755, 
the  catalogue  of  grievances  she  imposed  upon  the 
colonists  was  undoubtedly  small.  The  following  ap- 
pear to  have  been  the  chief:  An  act  of  the  British  par- 
liament forbidding  the  cutting  down  of  pitch  and  tar 
trees,  not  being  within  a  fence  or  enclosure,  and  sundry 
acts  which  operated  against  colonial  manufactures. 
By  one  of  these,  it  was  made  illegal  after  the  24th  ol 
June,  1750,  to  erect  in  the  colonics  any  mill  nr  olhei 
engine  for  slitting  or  rolKng  iron,  or  any  plating  forge, 
to  work  with  a  tflt  hammer,  or  any  fnrnace  for  mak- 
ing steel.  By  another,  hatters  were  restrained  from 
taking  more  than  two  apprentices  at  a  time,  or  any 
for  less  than  seven  years.  The  colonists  were  also 
prohibited  from  transporting  hrts  and  home  manu- 
factured woolens  from  one  province  to  another.  These 
regulations  were,  for  the  most  part,  evaded;  but  if  car- 
ried into  execution,  would  have  been  but  slightly  in- 
convenient, and  that  only  to  a  few.  These  restrictions, 
though  seemingly  a  species  of  affront,  and  calculated 
to  keep  the  colonists  in  a  constant  state  of  inferiority 
and  subjection,  would  have  been  overlooked  and  for- 
gotten had  not  other  grievances  been  superadded. 

89.  Tbe  sad  story  of  colonial  oppression  began  in  the 
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a    year  1764.   Great  Britain  then  adopted  new  regul 
uon- respecting  her  colonists,  which,  after  disturbin 
ancient  harmony  of  the  two  countries  for  about  t 


tlations 
ring  the 

harmony  of  the  two  countries  for  about  twelve 
▼ears,  terminated  in  the  dismemberment  of  the  em- 
pires. These  consisted  in  restricting  their  former  com- 
merce, but  more  especially  in  subjecting  them  to  taxa- 
tion by  the  British  parliament.  The  imposition  of 
duties,  for  the  purpose  of  raising  a  revenue  in  America, 
■was  considered  as  a  dangerous  innovation,  but  the 
methods  adopted  for  securing  their  collection  were  re- 
sented as  arbitrary  and  unconstitutional.  It  was  enacted 
by  parliament,  that  whoever  was  caught  violating  the 
acts,  should  be  tried  in  the  courts  of  admiralty.  Thus 
the  defendant  in  such  a  case  was  deprived  of  the  right 
of  trial  by  jury,  and  subjected  to  the  necessity  of  hav- 
ing his  case  decided  upon  by  a  single  man,  a  creature 
of  the  crown,  whose  salary  was  to  be  paid  cut  of  for- 
feitures adjudged  by  himself.  Moreover,  the  prose- 
cutor was  not  called:  upon  to  prove  bis  accusation,  so 
the  defendant  was  obliged,  either  to  evince  his  inno- 
cence or  to  suffer.  Thus  the  guards  which  the  British 
constitution  had  placed  around  property  and  the  bar- 
riers which  the  ancestors  of  both  countries  had  erected 
against  arbitrary  power,  were  thrown  down,  as  far  as 
they  concerned  tbe  colonists  thus  charged  with  violat- 
ing the  laws  for  raising  a  revenue  in  America. 

40.  After  the  peace  of  Paris.  1768,  the  national  debt 
of  Great  Britain  amounted  to  nearly  150.000.000  ster- 
ling. To  aid  in  diminishing  this  heavy  debt,  the  British 
minister  conceived  the  idea  of  raising  a  substantial  rev- 
enue in  the  British  colonies,  from  taxes  imposed  by  the 
Parliament  of  the  mother  country.   On  the  one  hand  it 
fras  urged  that  the  late  war  had  originated  on  account 
'of  the  colonies — that  it  was  reasonable,  since  it  bad 
'■erminated  in  a  manner  so  favorable  to  their  interests, 
that  they  should  help  to  defray  the  expenses  arising 
from  it.   Thus  far  both  parties  were  agreed;  but  Eng- 
land contended  that  her  parliament,  as  the  supreme 
power,  had  tbe  constitutional  right  to  impose  them  on 
every  part  of  the  empire.   This  theory,  plausible  in 
u  itself,  and  in  accordance  with  the  letter  of  the  British 
constitution,  when  all  the  dominions  were  represented 
in  one  assembly,  was  denied  by  the  colonies  as  con- 
trary to  the  spirit  of  the  same  government,  when,  on 
.-  account  of  the  extension  of  the  empire, it  was  necessary 
to  have  many  distinct  representative  assemblies.  Tbe 
colonists  believed  that  the  chief  excellence  of  the 
British  constitution  consisted  in  the  right  of  the  subject 
to  grant  or  withhold  taxes,  and  in  their  having  a  share 
in  enacting  the  laws  by  which  they  were  to  be  bound. 
They  conceived  that  the  superiority  of  the  British  con- 
stitution to  other  forms  of  government  was,  not  be- 
cause of  the  parliament's  forming  the  supreme  council 
of  the  nation,  but  because  the  people  had  a  share  in  it 
by  appointing  members   who  constituted  one  of  its 
constituent  branches,  and  without  whose  concurrence 
no  law,  binding  on  them,  could  be  enacted,    in  the 
parent  state  it  was  asserted  to  be  essential  to  the  unity 
of  the  empire,  that  the  British  parliament  should  have 
the  right  of  taxation  over  every  part  of  the  royal 
dominions.    In  the  colonies  it  was  believed  that  taxa- 
tion and  representation  were  inseparable,  and  that 
they,  as  colonies,  could  neither  be  free  nor  happy  if 
their  property  could  be  taken  from  them  without  their 
consent.    The  American  people  reasoned  thus:  That  if 
the  British  parliament,  in  which  they  had  no  repre- 
sentation, were  able  to  take  any  part  of  their  property 
from  them  by  direct  taxation,  then  they  might  take 
aa  much   as  they  pleased,   and  there  would  be  no 
security  for  anything  that  remained  from  further 
spoliation. 

41.  The  colonists  claimed  that  they  had  the  exclusive 
right  of  laying  taxes  on  themselves,  free  from  ex- 
traneous influences,  just  as  much  as  the  British  Par- 
liament claimed  the  peculiar  privilege  of  raising  money 
Independent  of  tbe  crown.    The  parent  state  appeared 


to  tbe  colonists  to  stand  In  the  same  relation  to  their 
local  legislators  as  the  monarch  of  Great  Britain  to  tbe 
British  Parliament.  His  perogatlve  is  limited  by  that 
palladium  of  the  people's  liberty,  the  exclusive  privi- 
lege of  granting  their  own  money.  In  fact,  they 
claimed  that  though  subjects  of  tbe  King,  they  were 
not  under  the  control  of  the  British  Parliament;  that 
if  tbe  King  required  money  of  the  colonies,  he  must 
obtain  it  through  colonial  legislation,  just  as  in  Eng- 
land he  would  obtain  it  through  the  British 
Parliament. 

42.  The  charters,  which  were  supposed  to  contain  the  Thedi, 
principles  on  which  tbe  colonies  were  founded,  became  fcboot  in 
the  subject  of  serious  investigation  on  both  sides.  One  cb»'»r* 
clause  was  found  to  run  through  tbe  whole  of  them, 
except  that  which  had  been  granted  to  William  Penn. 

This  was  a  declaration,  "  that  the  emigrants  to  America 
should  enjoy  the  same  privileges  as  if  they  bad  re- 
mained, or  had  been  born,  within  the  realm  ;  but  such 
was  the  subtil ly  of  disputants  that  both  parties  con- 
strued this  general  principle  so  as  to  favor  their  respec- 
tive opinions.  The  American  people  contended,  that  as 
English  freeholders  could  not  be  taxed  but  by  repres- 
entatives, in  choosing  whom  they  bad  a  vote,  neither 
could  the  colonists ;  but  it  was  answered  that  if  the 
colonists  had  remained  in  England  they  must  have 
been  bound  to  pay  tbe  taxes  imposed  by  Parliament. 
It  was  therefore  inferred  that,  though  taxed  by 
that  authority,  they  lost  none  of  the  rights  of  native 
Englishmen  residing  at  home.  The  advocates  of  the 
British  policy  could  see  nothing  In  charters  but  security 
against  taxes  by  royal  authority.  Tbe  colonists,  ad- 
hering to  tbe  spirit  more  than  to  the  letter,  looked 
upon  their  charters  as  a  protection  against  all  taxes 
not  imposed  by  representatives  of  their  own  choice. 
Tbe  nature  and  extent  of  the  connection  between.. 
Great  Britain  and  America  was  a  great  constitutional n"ti?n W 
question,  involving  many  interests  and  the  general  tw<*D 
principles  of  civil  liberty.  It  was  a  vain  attempt-  to  gjjf*  . 
decide  this  by  any  other  recourse  to  parchment  authori-  Ame'rui? 
ties,  made  at  a  time  long  past,  when  neither  tbe  grantor 
nor  grantees  *^rsaw  anything  like  the  present  state 
of  the  two  countries.  It  needed  greet  skill  and  tact  to 
so  manage  affairs,  that  everything  might  redound  to  the 
satisfaction  and  good  of  all  concerned ;  to  strike  tbe 
middle  line  which  would  have  secured  as  much  liberty 
to  the  colonies,  and  as  great  a  degree  of  supremacy  to 
the  mother  country  as  their  common  good  required. 
But  this  skill  was  lacking  in  British  statesmanship. 
On  the  one  hand,  the  epint  of  the  British  constitution 
was  opposed  to  the  idea  that  the  British  Parliament 
should  exercise  the  same  unlimited  authority  over  the 
unrepresented  colonies  which  it  exercised  over  the  in- 
habitants of  Great  Britain.  The  colonists,  on  the  other 
hand,  did  not  claim  a  total  exemption  from  its  authority, 
but  allowed  the  mother  country  a  certain  undefined 
prerogative  over  them ;  and  accepted  the  idea  that 
Parliament  had  a  right  to  make  any  acts  binding  them 
in  many  subjects  of  internal  policy  and  regulating  their 
trade.  That  nice  point,  which  marked  the  end  of  par 
liamentary  authority  and  the  beginning  of  the  colonial 
independence,  was  not  ascertained.  Had  the  question 
never  been  agitated,  or  had  a  satisfactory  compromise 
been  effected,  the  American  Revolution,  undoubtedly, 
would  never  have  become  a  part  of  our  hisiory 

43.  The  great  French  and  Indian  war,  though  crowned 
with  success,  had  aroused  a  spirit  of  discontent  in  the  jh  Ro 
colonies.    From  the  beginning,  as  has  been  shown,  the  .trkav* 
commercial  policy  of  England  toward  the  colonies  bsd  Policy  of 
been  wholly  restricted.  ''It  was  a  cystem  of  monopoly."  Ens1*0*- 
Her  navigation  laws  had  closed  their  ports  against 
foreign  vessels ;  oblired  them  to  export  their  produc- 
tions only  to  countries  belonging  to  the  British  crown ; 

to  import  European  (roods  solely  from  England,  and  in 
English  ships ;  and  had  subjected  the  trade  between 
the  colonies  to  duties.    All  manufactures,  too.  in  the 
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colonies,  that  might  interfere  with  those  of  the  mother 
country  had  been  either  totally  prohibited,  or  subjected 
to  intolerable  restraints.  The  acts  of  Parliament,  im- 
posing these  restrictions  and  prohibitions,  had  at 
▼arious  times  caused  great  discontent  and  opposition  on 
the  part  of  the  colonists,  especially  among  those  of 
New  England.  But  nothing  so  aroused  the  jealous 
sensibilities  of  the  colonists  as  any  attempts  on  the 
part  of  the  parent  stale  to  raise  a  revenue  from  them 
by  taxation.  They  had  ever  maintained,  from  the 
earliest  period  of  their  establishment,  that  they  could 
only  be  taxed  by  a  legislature  in  which  they  were 
represented. 

44.  While  the  French  war  was  in  progress,  many 
projects  were  hatched  in  England  with  regard  to  the 
colonies  which  were  to  be  put  in  force  when  peace 
was  declared.  In  1760.  an  attempt  was  made  in  Boston 
to  collect  duties  on  foreign  sugar  and  molasses  im- 
ported into  the  colonics.  Writs  of  assistance  were 
applied  for  by  customhouse  officers,  empowering  them 
to  break  open  stores,  ships  and  private  dwellings  in 
search  of  goods  that  had  paid  uo  duty,  and  to  compel 
others  to  assist  them  in  carrying  out  their  odious 
measures.  The  merchants  opposed  the  writ  on  con- 
stitutional grounds.  The  question  was  brought  into 
the  courts,  where  James  Otis  argued  bo  eloquently  in 
favor  of  American  rights,  that  all  who  heard  him  were 
ready  to  oppose  all  writs  of  assistance.  John  Adams, 
who  was  present,  said,  "Then  and  there  was  the  first 
scene  of  opposition  to  the  arbitrary  claims  of  Great 
Britain.  Then  and  there  American  Independence  was 
born."  In  his  speech,  Otis  used  the  words,  "Taxation 
without  representation  is  tyranny."  This  sentence 
became  a  watchword  in  America  during  the  exciting 
times  which  followed. 
p  45.  In  1765  Lord  Grenville,  having  previously  given 
notice  of  bis  intentions  to  the  American  agents  in 
London,  introduced  into  Parliament  a  long  cherished 
scheme  for  the  purpose  of  raising  a  revenue  from  the 
American  colonies  by  means  of  a  stamp  duty.  Peti- 
tions poured  in  against  it  from  the  Americans,  and  at 
first  it  met  with  strong  opposition  in  the  House  of 
Commons.  But  the  remonstrances  of  the  colonies 
could  not  change  the  avaricious  feelings  of  Parliament, 
and  the  bill  passed  by  a  large  majority.  Those  short- 
sighted legislators  did  not  foresee  that  in  the  passage 
of  an  act  so  odious  to  the  colonies,  they  were  awaken- 
ing an  opposition  and  spirit  of  independence  among 
them  which  would  materially  weaken  their  own 
power.  The  night  after  the  bill  passed  Benjamin 
Franklin,  who  was  then  in  London,  wrote  to  Mr. 
Charles  Thomson,  "The  sun  of  liberty  is  set;  you 
must  light  up  the  candles  of  industry  and  economy." 
Mr.  Thomson  answered,  "I  was  apprehensive  that 
other  lights  would  be  the  consequence,  and  I  foresee 
the  opposition  that  will  be  made." 

48.  By  this  act,  no  written  instrument,  such  as  com- 
mercial transactions,  marriage  licenses,  deeds,  suits  at 
law,  and  the  like,  could  be  legal,  unless  stamped  paper 
was  used,  which  the  colonists  were  compelled  to  pur- 
chase at  an  exorbitant  price  of  the  British  agents. 
Moreover,  it  contained  another  startling  provision,  and 
that  was,  that  the  colonial  legislatures  were  commanded 
to  grant  permission  to  billet  the  royal  troops  in 
America  in  inns,  alehouses,  barns,  and  vacant  houses, 
and  to  furnish  them  with  bedding,  potables,  candles, 
cooking  utensils,  etc.  As  Boon  as  it  became  known 
Ti  e  oxciie-  that  the  8tamp  Act  was  passed,  the  colonies,  from  one 

do^bT  end  ot  tne  lftnd  t0  tho  0,ber-  * ere  ,ul1  °'  indignation, 
ibo  paiMgeParliament  bad  turned  a  deaf  car  to  their  petitions,  and 
or  the  Act.  showed  by  the  passage  of  the  Act  a  determination  to 
treat  them,  not  as  English  citizens,  but  as  servants  and 
slaves.  Parliament,  they  said,  might  make  laws  to 
regulate  the  commerce  of  the  empire,  and  so  draw  a 
revenue  from  America,  but  it  had  no  right  to  levy  a 
direct  tax  like  this.    Only  the  colonisl  government. 


Tbr  Pro- 
vision,  of 
the  Stamp 
Art. 


elected  by  the  people,  could  do  such  a  thing.  They 
must  either  surrender  without  a  struggle  their  liberty, 
or  oppose  strongly  and  firmly  the  grasping  avarice  of  a 
nation,  the  most  powerful  iu  the  world. 

47.  They  were  not  long  in  making  up  their  decision 
and  proclaiming  it  to  the  world.  The  legialaiure  of 
Virginia  was  in  session  when  the  news  arrived.  Patrick  P»trlck 
Henry,  then  a  young  man.  but  possessed  of  brilliant  llearr. 
talents,  opposed  it  with  all  the  energy  of  his  great 
mind.  He  brought  before  the  house  five  resolutions 
which  were  adopted,  and  which  closed  by  declaring. 
"That  any  person,  who,  by  speaking  or  acting,  should 
assert  or  maintain  that  any  class  of  men  except  the 
general  assembly  of  the  province,  had  a  right  to  im- 
pose taxation,  be  should  be  considered  an  enemy  to  his 
majesty's  colony."   In  advocating  tbe*e  resolutions, 

he  boldly  denounced  the  policy  of  the  British  govern- 
ment, and  declared  that  the  king  had  acted  the  part  of 
the  tyrant.  Warming  up  with  bis  subject,  and  allud- 
ing to  the  fate  of  other  tyrants,  he  exclaimed  with 
flashing  eyes  and  in  thunder  tones,  "Ca?sar  had  his 
Brutus,  Charles  I  his  Cromwell,  and  George  III*'— 
"Treason  I  treason  I"  arose  from  every  part  of  the 
bouse.  Pausing  a  moment  until  the  tumult  had  sub- 
sided, he  added,  "may  profit  by  their  example.  If 
this  is  treason  make  the  most  of  it."  8imilar  senti- 
ments flew  like  lightning  through  the  other  colonies. 
The  tongues  and  pens  of  the  citizens  labored  to  kindle 
the  latent  sparks  of  patriotism.  The  press  strongly 
opposed  the  innovation  and  called  upon  the  citizens  to 
resist  it. 

48.  The  expediency  of  calling  a  continental  congress.  The  Co  ii 
to  be  composed  of  deputies  from  each  of  the  provinces,  "nuu  o 
bad  early  occurred  to  Massachusetts.    So  the  assembly  ere**- 
of  that  province  fixed  on  New  York  as  the  place,  and 

the  second  Tuesday  of  October,  1765.  as  the  time  for 
holding  the  congress,  and  invited  all  the  other  colonics 
to  sena  delegates  to  the  same.  Nine  colonies  took  part 
in  it,  and  sent  their  most  distinguished  men.  For  the 
first  time  the  whole  country  bad  a  common  cause,  and 
there  was  need  that  the  people  6bould  consult  together. 
This  congress  drew  up  a  declaration  of  their  rights  and 
a  statement  of  their  grievances.  They  asserted  in 
strong  terms  their  exemption  from  all  taxes  not  im- 
posed by  their  own  representatives.  They  also  con- 
curred in  a  petition  to  the  king,  a  memorial  to  the 
House  of  Lords,  and  a  petition  to  the  House  of  Com- 
mons. The  colonics  that  were  prevented  from  sending 
their  delegates,  forwarded  petitions,  similar  to  those 
which  were  adopted  by  the  deputies  who  attended. 

49.  On  the  1st  of  November,  the  day  on  which  the 
Stamp  Act  was  to  go  into  operation,  the  bells  were 
tolled,  and  the  flags  hung  at  half  mast,  as  if  for  the 
"funeral  of  liberty."  The  courts  were  closed;  busi- 
ness was  suspended.  The  bouses  of  the  British  officials 
were  attacked  by  mobs,  and  the  effigies  of  the  planners 
of  the  Act  were  carried  about  the  streets  in  public 
derision  and  then  burned,  or  torn  in  pieces  by  the 
enraged  populace.  In  different  parts  of  the  country 
the  stamp-masters  were  compelled  to  resign  their 
offices  to  prevent  being  mobbed.  The  Stamp  Act  was 
so  formed  that  the  penalty  of  disobedience  would  be 
no  less  than  the  suspension  of  the  whole  machinery  of 
the  political  and  social  order,  and  the  creation  of  a 
state  of  anarchy.  Neither  trade  nor  navigation  could 
proceed,  no  contract  could  be  legally  made,  no  process 
against  an  offender  could  be  instituted,  no  student 
could  receive  a  diploma,  nor  even  could  the  estates  of 
the  dead  be  legally  settled,  or  the  marriage  ceremony 
performed,  until  tho  sump  duty  was  paid.  By  degrees, 
however,  things  began  to  assume  their  usual  course, 
and  all  kinds  of  business  was  transacted  in  open 
defiance  of  the  Ad. 

50.  Associations,  under  the  title  of  the  "Sons  offooeot 
Liberty."  were  formed  in  every  part  of  the  country.  1Jb*rty" 
They  denounred  the  Stamp  Act  as  being  an  outrage  on 
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the  Britiah  constitution,  and  resolved  that  they  would 
defend  those  who  fell  into  the  hands  or  British  tyr- 
anny, on  account  of  their  clinging  to  their  rights  as 
freemen.  Merchants  resolved  to  import  no  more  goods 
from  Great  Britain  until  the  act  was  repealed,  and  the 
people  generally  denied  themselves  the  use  of  foreign 
luxuries.  No  one  would  venture  to  carry  the  Stamp 
Act  into  execution:  in  fact,  no  stamped  paper  was  to 
be  seen ;  all  had  been  either  destroyed  or  concealed. 
Th«  Effect  51.  The  information  of  the  violent  proceedings  of  the 
in2Dgland.colonie9  was  received  in  England  with  consternation. 

A  small  party  in  Parliament  upheld  the  colonies.  In 
the  House  of  Commons  William  Pitt  uttered  the  mem- 
orable words:  "We  are  told  that  America  is  obstinate 
— America  is  in  open  rebellion.    Sir,  J  rejoice  that 
America  hat  resitted  !   Three  millions  of  people  bo  dead 
to  all  the  feelings  of  liberty  as  voluntarily  to  submit  to 
be  slaves  would  have  been  fit  instruments  to  make 
slaves  of  all  the  rest."   In  the  meantime  Lord  Grcn- 
ville  had  been  dismissed,  and  the  Marquis  of  Rocking- 
ham, a  friend  of  the  Americans,  appointed  in  his  place. 
Under  bis  administration  tbeobnozious  Stamp  Act  was 
Repeal  of  repealed  March  18,  1766,  for  the  English  government 
the  Stamp  saw  that  it  was  impossible  to  enforce  it.    At  the  same 
AcL         time.  Parliament  took;  care  to  say  that  it  "had  a  right 

to  bind  the  colonies  in  ctt  cattt  whatever.'' 
How  the       52.  The  news  of  the  repeal  was  received  with  the 
received.*  liveliest  expressions  of  Joy  and  gratitude.  Public 
thanksgivings  were  held.  English  goods  imported  and 
a  general  calm  succeeded  the  storm  which  had  raged 
so  violently.   By  the  people  of  New  England  and  New  | 
York  less  Joy  was  felt.   They  feared,  from  the  passage 
of  the  declaratory  act,  that  this  was  only  a  truce  in  tbe 
war  against  American  rights.    In  the  mirror  of  tbe 
past  they  saw  reflected  the  future,  and  trembled  at  the 
picture.     Nor  were   their   suspicions  unfounded. 
Scarcely  had  the  excitement  over  the  Stamp  Act  died 
out,  when  other  causes  of  complaint  aroBe.    In  June, 
Anew      1767,  Charles  Townsend,  chancellor  of  the  exchequer, 
Scbcme  of  brought  into  Parliament  a  bill  imposing  duties  in  the 
Tuition.  British  colonies  on  glass,  paper,  painters'  colors  and 
tea,  which  became  a  law.   Another  law  was  also  en- 
acted, appointing  officers  of  tbo  navy  as  custom-house 
officers,  to  enforce  the  act  of  trade  and  navigation. 
Previous  to  this  new  act  of  tyranny,  the  legislative 
power  of  New  York  had  been  suspended,  until  it 
should  furnish  the  king's  troops  with  certain  supplies 
at  the  expense  of  tho  colony. 

53.  Early  in  1768  tbe  general  court  of  Massachusetts 
sent  a  petition  to  the  king,  and  addressed  circular  let- 
ters to  the  colonial  assemblies,  asking  their  co-opera- 
tion in  obtaining  tbe  redress  of  their  grievances.  The 
British  ministry  were  alarmed  and  demanded  of  the 
court  that  they  should  rescind  the  vote  directing  circu- 
lars to  be  sent.  The  assembly  refused,  and  tbe  gov- 
ernor dissolved  it.  This  attempt  to  intimidate  only 
served  to  strengthen  the  opposition.    Shortly  after 

Tho  f?eiz-  this  Mr.  Hancock's  sloop  Liberty  was  seized  for  not 
nr»  of  Han-having  entered  all  Ihe  wines  brought  from  Madeira. 

This  act  of  the  custom-house  officers  was  resented  by 
the  people.  The  houses  of  the  officials  were  attacked, 
and  they  were  compelled  to  seek  safety  in  flight.  The 
refractory  spirit  of  the  citizens  of  Boston  had  been  dis- 
played on  bo  many  occasions  that  General  Gage  was 
directed  to  station  one  or  more  regiments  there  to  over- 
awe the  citizens  and  protect  the  officers  in  the  dis- 
cbarge of  their  duties.  Two  regiments  were  accord- 
ingly ordered  from  Halifax,  who  took  possession  of  the 
state  house,  and  planted  two  pieces  of  cannon  at  tbe 
principal  entrance.  All  this  only  tended  to  increase 
the  general  indignation. 

54.  Early  in  the  year  17C9  Parliament  passed  resolu- 
tions censuring  the  conduct  of  the  citizens  of  Massa- 
chusetts, and  directing  the  governor  to  make  strict  in- 
quiries as  to  all  treasons  committed  in  that  province 
since  the  year  1767.  that  the  offenders  might  be  sent  to 
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England  for  trial.  The  legislature  of  Virgfnla,  on  the 
receipt  of  that  order,  passed  resolutions  denying  tbe 
right  of  the  king  to  remove  an  offender  out  of  the  col- 
ony— away  from  his  home  and  friends— for  trial.  The 
governor,  on  hearing  of  the  resolutions,  immediately 
dismissed  the  assembly.  Tbo  members  met  at  a  private 
house,  and  entered  into  a  written  agreement  not  to  im- 
port any  of  the  taxed  articles.  Their  example  was  ex- 
tensively followed.  The  aasemby  of  Massachusetts 
convened,  but  refused  to  proceed  to  business  while 
armed  troops  surrounded  the  state  house.  The  gov- 
ernor refused  to  remove  them,  and  the  assembly  ad- 
journed to  Cambridge.  Toward  the  close  of  the  sea- 
son the  governor  requested  them  to  provide  funds  to 
pay  for  the  quartering  of  the  troops,  but  they  refused, 
declaring  that  they  would  never  make  any  provisions 
to  support  a  standing  army  among  them  in  times  of 
eace.   The  governor,  therefore,  prorogued  the  assem- 


Tbe  presence  of  tbe  soldiers  in  Boston  was  ^T}'6^^ 
constant  cause  of  irritation,  and  the  citizens  had  many 
quarrels  with  them.  At  length  on  March  5,  1770,  a 
serious  collision  occurred  between  the  troops  and  a 
mob,  and  the  soldiers  fired,  killing  five  of  the  crowd, 
and  mortally  wounding  two  others.  The  reports  of 
lhis  Boston  massacre,  as  it  was  called,  were  greatly 
exaggerated,  and  filled  tho  country  with  excitement. 
Tbe  citizens  assembled  in  crowds,  and  could  only  be 
dispersed  by  the  governor  promising  them  that  justice 
should  be  done.  The  troops  were  removed  from  the 
city,  and  Captain  Preston,  who  ordered  the  firing,  and 
bis  men  tried  for  murder.  Although  the  excitement 
was  intense,  yet  such  was  tbe  love  of  justice  tbat  tbe 
soldiers,  who  were  defended  by  John  Adams  and  Josiah 
Quincy,  were  all  acquittod  except  two.  who  were  con- 
victed of  manslaughter. 

56.  In  England,  on  the  very  day  of  the  outrage  in 
Boston,  Lord  North  was  called  to  the  British  Ministry. 

He  introduced  a  bill  into  Parliament  which  parsed  Jj0"1^, 
on  April  12,  removing  the  duties  that  bad  beeu  laid  gJu  ' 
in  1767,  excepting  tbat  on  tea,  but  still  declaring  their 
right  of  taxing  the  colonies.  For  a  long  time  no  tea 
had  been  imported,  and  tho  effect  had  begun  to  be 
severely  felt  by  the  British  merchants.  By  an  act  of 
Parliament,  therefore,  the  East  India  company  were 
allowed  to  import  their  teas  into  America  free  of  duty 
in  England.  The  naked  question  of  the  principle 
regarding  taxation  was  thus  presented  The  scheme 
was  an  insidious  one,  but  it  failed  most  completely. 
Lord  North  supposed  that  by  reducing  the  tax  on  tea 
to  three  pence  a  pound,  the  Americans  would  buy 
largely,  thus  relieving  tbe  East  India  company,  who 
had  large  quantities  of  tea  stored  up  in  its  English 
warehouses.  Tea  was  accordingly  shipped  from  Eng- 
land in  great  quantities  to  various  parts  of  the  coloniea 
This  brought  matters  to  a  crisis.  One  sentiment  pre- 
vailed throughout  the  whole  continent.  Taxation  was 
to  receive  its  final  blow.  Whoever  submitted  to  it  was 
an  enemy  to  his  country.  From  New  York  and  Phila- 
delphia the  ships  were  sent  back,  with  their  cargoes,  to 
London.  In  Charleston  tbe  tea  was  landed,  but  not 
permitted  to  be  sold,  and  being  stored  in  damp  cellars, 
finally  perished.  Still  more  decisive  action  was  taken 
in  Boston.  The  ships  anchored  iu  the  harbor.  Some 
small  parcels  of  lea  were  brought  on  shore,  but  the  sale 
of  them  was  prohibited.  The  captains  of  tbe  vessels 
would  have  made  sail  back  to  England,  but  they  could 
not  obtain  the  consent  of  the  consignees,  a  clearance  at 
the  custom  house,  or  a  passport  from  the  Governor  to 
clear  the  port.  To  settle  the  matter  completely,  a  com- 
pany of  men  disguised  as  Indians  went  on  board  the  Dcstroc- 
ships  during  the  night  end  threw  the  cargoes  into  the  *io2 
water.  Three  hundred  aud  forty-two  chests  were  thus  °* 
broken  open  and  the  contents  thrown  into  the  harbor 
(December  16.  1773). 

57.  When  the  news  of  this  affair  reached  England. 
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*  BottonPirliunent,  in  order  to  punish  the  inhabitants  of  Bos- 
rt  Bill.  ton  pegged  lne  Boston  Port  Bill  in  1774.  which  pre- 
vented the  lading  and  unlading  of  goods,  wares  and 
merchandise  in  that  town  and  harbor  on  and  after  June 
1. 1774,  and  the  seat  of  government  was  to  be  transferred 
to  Salem.  But  tjie  people  of  Salem  refused  to  build 
their  fortunes  on  the  ruins  of  their  countrymen,  and 
the  inhabitants  of  Marblehead  generously  offered  the 
Boston  people  the  use  of  their  warehouses  and  harbor, 
jer  Ty-  ]q  the  following  March,  two  other  bills,  equally  tyran- 
!*• ' ° **  nical,  passed  both  houses  of  Parliament.  One  subverted 
the  whole  constitution  and  charter  of  Massachusetts, 
taking  all  power  out  of  the  hands  of  the  people  and 
vesting  it  in  the  crown.  The  other  authorized  the  gov- 
ernor to  send  any  person.iodicled  for  murder  or  other 
capital  offence  committed  in  aiding  the  magistracy,  to 
England  or  some  other  colony  for  trial 
Mte  58.  These  laws,  which  were  gross  violations  of  the 
rights  and  charters  of  the  colonies,  excited  the  deepest 
indignation  everywhere  in  America.  The  people  of 
Boston, reduced  to  distress  by  the  stoppage  of  their  trade, 
were  regarded  as  martyrs  of  liberty,  and  contributions 
were  made  for  their  relief,  not  only  in  the  thirteen  col- 
onies, but  even  in  London  and  Quebec.  In  Boston 
itself,  although  patriotic  meetings  were  held  almost 
daily  in  Faneuil  Hall  and  the  Old  South  Church,  all 
disorderly  and  unconstitutional  proceedings  were 
avoided,  bo  that  nothing  was  done  for  which  the  British 
authorities  could  punish  the  people.  The  friends  of 
the  crown  about  this  time  became  known  as  Tories, 
and  the  popular  party  as  Whigs.  The  Quebec  Act, 
which  was  parsed  among  the  other  acts  just  mentioned, 
extended  the  boundaries  of  Canada  over  the  whole  ter- 
ritory situated  north  of  the  Ohio,  and  east  of  the 
Mississippi.  This  was  done  to  prevent  Canada  from 
joining  ibe  rebellious  colonies.  The  colonies  warmly 
protested  against  this  concession  to  liberty  of  con- 
science, for  the  Act  sanctioned  throughout  the  province 
the  frco  exercise  of  the  Roman  Catholic  religion,  and 
confirmed  to  the  clergy  of  that  profession  their  accus- 
tumed  dues  and  rights,  thus  practically  establishing  the 
Roman  Catholic  system  in  the  new  territory.  To  such 
freedom  tho  colonists  were  on  principle  opposed  at  the 
time,  though  somewhat  later  they  found  it  expedient  to 
adopt  nearly  the  same  policy,  and  to  promote  a  closer 
union  among  themselves  by  juster  treatment  of  their 
Roman  Catholic  brethren. 

59.  Committees  of  correspondence  had  already  been 
formed  at  the  suggestion  of  Patrick  Henry,  Thomas 
Jefferson,  Richard  Henry  Lee  and  other  Virginians,  and 
by  this  means  the  colonies  took  counsel  together  for 
the  commou  defense.  In  May,  1774,  proposals  were 
made  by  the  assemblies  of  several  of  the  provinces  for 
a  general  congress  of  delegates.  The  scheme  was 
taken  up  with  great  enthusiasm,  and  on  September  5, 
1774,  an  assembly  of  fifty-five  delegates,  representing 
all  the  colonies  except  Georgia,  met  in  Philadelphia, 
under  the  presidency  of  Peyton  Randolph,  of  Virginia, 
p  old  This  was  the  first  or,  as  it  is  often  called,  the  "old" 
oiimnutcontincntal  congress.  The  action  of  this  body  was  still 
acrcn.  mainly  deliberative.  They  pawed  a  resolution  highly 
commending  tho  conduct  of  Massachusetts  in  the  con- 
flict with  the  wicked  ministers,  and  exhorted  all  to  press 
on  in  the  cause  of  liberty.  They  drew  up  a  bill  of 
rights,  entered  into  an  agreement  for  themselves  and 
for  all  their  constituents  to  cease  all  importations  from 
Great  Britain,  and  adopted  measures  for  organizing 
committees  in  every  town  and  city  to  sec  that  this 
agreement  was  enforced  by  every  species  of  popular 
nfluence.  They  also  voted  an  address  to  the  king,  one 
to  the  people  of  Great  Britain  and  another  to  Canada. 
Their  petition  to  the  king  entreated  him,  in  eloquence 
the  roost  affectionate  and  respectful,  to  restore  to  them 
their  violated  rights — their  rights  as  English  freemen. 
Provision  Was  then  made  for  another  congress  to  meet 
in  the  following  May,  unless  the  grievances  ahould 


meanwhile  be  redressed.  When  the  proceedings  of 
Congress  were  published  in-  England,  Pitt  (now  Lord 
Chatham)  said:  "For  solidity  of  reason,  force  of  saga-  Pitt's 
city  and  wisdom  of  conclusion  under  a  complication  of  Opinion 
difficult  circumstances  no  nation  or  body  of  men  can 
stand  in  preference  to  the  general  con er ess  at  Phila- 
delphia. The  histories  of  Greece  and  Rome  give  us 
nothing  equal  to  it,  and  all  attempts  to  impose  servitude 
upon  such  a  mighty  continental  nation  must  be  in 
Vain." 

60.  These  resolutions  of  the  Continental  Congress 
aroused  the  indignation  of  the  British  government 
America,  they  said,  had  long  wished  to  become  inde- 
pendent, and  to  prevent  this  was  the  duty  of  every 
Englishman,  and  that  it  must  be  done  at  every  hazard. 

In  the  meantime,  the  situation  of  affaire  in  Massachu-  Th«  FsopV 
sett*  became  alarming.  The  people  collected  arms,  en-  T»k»A*»s 
rolled  themselves  into  companies  and  prepared  to  turn 
out  at  a  moment's  notice,  from  which  circumstance  they 
were  called  "minute  men."  Public  speaker*  and  writ- 
ers boldly  defended  the  rijrht  of  the  people  to  with- 
stand oppression.  Roysl  officers  were  forced  to  resign. 
General  Gage  began  to  fortify  Boston  Neck,  and  the 
powder  ana  other  military  stores  in  Cambridge  and 
Charleston  were,  by  bis  order,  removed  to  Boston.  He 
had'about  4.000  troops  under  him,  and  sent  home  a  re- 
quest for  20,000  more.  An  assembly  was  called  in  Mas- 
sachusetts, but  dissolved  by  the  governor.  The  mem- 
bers then  met  in  Salem,  appointed  a  committee  of 
safety  and  sent  messengers  to  New  Hampshire,  Rhode 
Island  and  Connecticut,  asking  for  their  assistance  in 
raising  an  army  of  20,000  men  to  act  in  any  emergency. 
England,  although  she  could  distinctly  see  the  upheav- 
ing of  the  violence  of  colonial  indignation,  shut  her 
eyea  to  the  sight  Chatham,  Burke,  Fox,  Barre  and 
other  enlightened  statesmen  in  Parliament  urged  tho 
government  to  recede  from  its  untenable  position,  but 
the  obstinacy  of  the  king  prevented  any  conciliation; 
it  was  resolved  that  America  was  in  rebellion  and  must 
be  Bubdued;  and  so  the  revolution  began. 

61.  It  was  a  fortunate  circumstance  for  the  colonies 
that  the  royal  army  was  posted  in  New  England. 
The  people  of  that  northern  country  have  their  passions 
more  under  the  command  of  reason  and  interest  than 
in  a  southern  climate.  One  rash,  offensivo  action 
against  the  royal  forces  at  this  early  period,  though 
successful,  might  have  worked  great  mischief  to  the 
American  cauee.  It  would  have  lost  them  European 
friends  and  weakened  the  disposition  of  the  other  col- 
onies to  assist  tbem.  The  patient  and  the  politic  New  Condnc.  of 
Englaud  men,  fully  sensible  of  their  situation,  submit-  tbc  People 
ted  to  many  insults  and  restrained  their  feelings  of  re- 
sentment   In  civil  wars  or  revolutions  it  is  a  matter  of 

much  consequence  who  strikes  the  first  blow.  The 
compassion  of  the  world  is  nearly  always  in  favor  of 
the  attacked.  For  the  space  of  nine  months  after  the 
arrival  of  General  Gage  the  behavior  of  the  people  of 
Boston  is  particularly  worthy  of  imitation  by  those  who 
wish  to  overturn  established  governments.  They  con- 
ducted their  opposition  with  exquisite  address.  They 
avoided  every  kind  of  outrage  and  violence,  preserved 
peace  and  good  order  among  themselves,  successfully 
engaged  the  other  colonies  to  make  common  cause  with 
them  and  counteracted  General  Gage  6o  effectually  as 
to  prevent  his  doing  anything  for  his  royal  master, 
while  by  patience  and  moderation  they  protected  them- 
selves from  just  censure.  Though  resolved  to  bear  as 
long  as  prudence  and  policy  dictated,  they  were  all  the 
time  preparing  for  the  last  extremity  by  furnishing 
themselves  with  arms  and  training  their  militia 

03.  Provisions  had  also  been  collected  and  stored  in  The  bv^i 
different  places,  particularly  at  Concord,  about  twenty  niDjrofth* 
miles  from  Boston.    General  Gage  sent  out  a  detach-  t,ruS*  c 
ment  of  800  men,  under  the  command  of  Colonel 
Smith  and  Major  Pitcairn,  to  destroy  these  stores. 
Notwithstanding  the  precautions  taken  to  prevent  the 
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spread  of  the  intelligence,  the  march  of  »be  troops  had 
been  well  made  known  by  expresses  and  signal  guns. 
Thus,  when  the  British  troops,  early  in  the  morning  of 
the  14th  of  April,  1775,  reached  Lexington,  two-thirds 
of  the  way  to  Concord,  they  found  a  small  body  of 
Americans,  under  Captain  Parker.  dn»wn  up  on  the 
common  to  dispute  the  way.  Captain  Parker  bad 
given  orders  not  to  fire  unless  fired  upon.  The  Briliah 
troops  rushed  upon  them,  firing  and  calling  upon  them 
to  disperse.  Eight  of  the  Americans  were  killed  and 
and  several  more  wounded.  The  little  band  of  patriots 
slowly  retreated,  returniug  the  fire  as  they  went,  and 
the  British  kept  on  to  Concord,  where  tbey  destroyed 
a  few  stores.  At  a  bridge  near  the  village  they  encoun- 
tered 400  Americans,  hastily  collected  from  the  neigh- 
boring towns,  and  were  so  warmly  received  that  they 
began  a  hasty  retreat.  The  militia  pressed  them  on  all 
sides;  the  retreat  became  a  rout,  and  when  the  British 
were)  at  last  rescued  by  the  arrival  of  Lord  Percy  with 
reinforcements,  tbey  had  lost  278  men.  They  continued 
their  retreat  under  Percy,  bearing  their  detd  and 
wounded  with  them.  All  the  way,  from  behind  stone 
walls,  fences  and  farmhouses;  the  angry  farmers  galled 
them  with  shot.  They  did  not  desist  until  the  troops 
bad  crossed  Charlestown  Meek  and  were  safe  under  the 
guns  of  the  British  vessels. 

63.  As  arms  were  to  decide  the  controversy,  it  was 
another  fortunate  circumstance  for  the  Americans  that 
the  first  blood  was  drawn  In  New  England.  The  inhab- 
itants of  that  country  were  so  connected  with  each 
other  by  descent,  manners,  religion,  politics  and  a  gen- 
eral equality,  that  the  killing  of  a  single  Individual  in- 
terested the  whole  people  and  made  them  consider  it  a 
common  cause.  The  blood  of  those  who  were  killed  at 
Lexington  and  Concord  proved  to  be  the  firm  cement 
of  an  extensive  union.  Intelligence  of  these  events 
spread  like  wild  fire  throughout  the  country;  the  torch 
of  war  had  been  lighted,  blood  had  been  offered  on  the 
altar  of  liberty,  fearfully  was  ihe  death  of  those  patri- 
ots slain  at  Lexington  and  Concord  to  be  avenged. 
Couriers  galloped  in  every  direction,  beating  a  drum, 
and  shouting  in  tones  that  thrilled  every  listening  ear, 
"To  arms,  to  arms!  liberty  or  death."  The  streets  of 
Lexington  and  Concord  had  been  soaked  in  blood,  and 
the  whole  country  was  in  a  blaze  of  wrath.  But  amidst 
the  intense  excitement  which  prevailed,  the  still  thor- 
oughly English  characteristics  of  the  people  mani- 
fested themselves.  The  provincial  congress  of  Massa- 
chuBsetis,  which  was  in  session  at  the  time  of  the  right, 
dispatched  an  account  of  it  to  Great  Britain)  accom- 
panied with  many  depositions  to  prove  that  the  British 
were  the  aggressors.  They  also  made  an  address  to  the 
people  of  Great  Britain,  in  which,  after  complaining 
of  their  sufferings,  they  said:  "  These  have  not  yet  de- 
tached us  from  our  royal  sovereign;  we  profess  to  be 
dutiful  and  loyal  subjects,  and  though  hardly  dealt 
with  rb  wo  have  been,  are  still  ready  with  our  lives 
and  fortunes  to  defend  his  person,  crown  and  dignity. 
Nevertheless,  to  the  persecution  and  tyranny  of  bis 
evil  ministry,  we  will  not  tamely  submit."  From  this 
commencement  of  hostilities,  the  dispute  between 
Great  Britain  and  the  colonists  took  a  now  direction. 

64.  Up  to  this  time  no  party  in  America  had  thought 
of  a  separation  from  the  mother  country,  but  now  the 
colonists  were  aflame  with  the  spirit  of  independence. 

rhe  G»u*r-Mechanica  left  their  shops,  and  farmers  the  plow,  and 
rr^pa.  hurried  to  the  scene  of  conflict  In  the  course  of  one 
or  two  days  the  king's  army  found  itself  besieged  in 
Boston  by  an  Irregular  and  ill-furnished,  but  large  and 
determined  body  of  men  who  matched  to  the  scene  of 
action  from  all  parts  of  New  England.  The  provincial 
congress  of  Massachusaetts  came  together  under  the 
presidency  of  Dr.  Joseph  Warren,  voted  to  raise  IS, 000 
men,  and  invited  the  other  New  England  colonists  to 
make  up  tbe  army  to  30,000.  In  a  few  days  a  line  of 
encampment  stretched  from  Roxbury  to  the  river  Mys- 


tic, and  the  British  forces  in  Boston  were  environed  by 
an  array  of  20,000  soldiers.  Benedict  Arnold  gath- 
ered about  him  a  band  of  vol.intccrs,  and  rushed  to 
Boston.  Here  he  formed  the  bold  plan  of  seizing 
the  important  fortresses  of  Ticonderoga  and  Crown 
Point  • 

65.  Having  received  instructions  from  the  committee 
of  safety  to  raise  a  sufficient  number  of  men  for  the 
purpose,  be  marched  to  Bennington,  where  he  found 
that  Colonel  Ethan  Allen  bad  collected  a  large  band 
for  the  same  object  They  marched  on  together  at  the 
head  of  three  hundred  men,  and  reached  Ticouderoga 
on  the  10th  of  May,  1770.  Advancing  to  the  gateway, 
Arnold  and  Allen  entering  side  by  side,  Allen  rushed  Cspi ore  ot 
to  the  governor's  room  and  demanded  bis  surrender.  Ticonder- 
"In  whose  name?"  stammered  tbe  terrified  governor. 

"  In  tbe  name,"  said  Allen,  "of  the  Great  Jehovah  and  Point 
the  Continental  Congress."  This  was  high  authority, 
and  the  governor  immediately  surrendered.  Tbey  were 
equally  successful  in  obtaining  Crown  Point  By  this 
fortunate  expedition  tbey  gained  possession  of  two 
important  fortresses,  ana  gave  the  American  troops 
about  Boston  a  much-needed  supply  of  arms  and  am- 
munition. 

66.  The  second  Continental  Congress  met  at  Phil  a-  The  SoeoW 
delphia,  May  10.  the  day  of  the  capture  of  Ticonderoga.  co^msw.1* 
Peyton  Randolph  was  at  first  the  president,  but  John 
Hancock  soon  succeeded  him  in  that  position.  Wash- 
ington, Jefferson.Franklin.the  Adamses, Patrick  Henry 

and  R.  H.  Lee,  were  members.  The  Congress  was 
moderate,  and  asked  only  for  a  redress  of  grievances, 
not  for  independence;  put  it  took  active  measures  for 
carrying  on  the  war.  It  formed  a  federal  union,  as- 
sumed the  general  authority  of  government,  issued 
bills  of  credit  to  tbe  amount  of  three  millions  of  dollars 
for  defraying  the  military  expenses,  and  pledged  the 
faith  of  the  United  Colonies  for  their  redemption. 


rv. 
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67.  In  May,. 1775,  the  British  army  in  Boston  re- 
ceived reinforcements  from  England,  under  Generals 
Howe,  Clinton  and  Burgoyne,  which,  together  with 
the  garrison,  formed  an  army  of  more  than  twelve 
thousand  men.  The  Americans  comprised  a  number 
of  independent  commands  under  Generals  Artemus 
Ward,  of  Massachussetts;  Israel  Putnam,  of  Connecti- 
cut; Natbanael  Green,  of  Rhode  Island,  and  other 
■tares,  General  Ward  being  recognized  as  chief.  Tbe 
whole  number  of  men  was  about  sixteen  thousand. 
Upon  the  arrival  of  the  English  reinforcements,  Gen- 
eral Gage  now  proclaimed  martial  law  throughout  the 
state,  offering  pardon,  however,  to  all  rebels  who 
would  return  to  their  allegiances,  excepting  Samuel 
Adams  and  John  Hancock.  The  Americans,  learning 
that  General  Gage  was  determined  to  penetrate  into  the 
country  by  the  way  of  Charlestown  Neck,  issued  orders 
to  Colonel  Prescott  on  the  evening  of  the  16th  of  June, 
to  take  one  thousand  men  and  form  an  intrenebment 
on  Bunker's  Hill,  an  eminence  which  commanded  the 
neck  of  the  Charlestown  peninsula.  By  some  mistake 
they  went  further  on.  and  occupied  Breed's  Hill.  At 
midnight  those  stern -hearted  men  stood  on  the  top 
while  Putnam  marked  out  the  line  of  entrenchments. 
By  daylight  they  had  thrown  up  a  redoubt  eight  rods 
square,  in  which  they  could  shelter  themselves.  In  the 
morning  the  English  officers  and  the  people  of  Boston 
could  hardly  believe  their  eyes  as  they  saw  this  redoubt 
almost  over  their  heads.  The  patriots  on  the  hill  were 
first  seen  from  the  ships,  which  immediately  opened 
fire.  All  tbe  artillery  of  the  city  and  the  floating  bat- 
tery were  pointed  against  that  single,  silent  structure. 
Still  those  hardy  heroes  toiled  on  amid  tbe  storm  of 
shot  and  shell  which  fell  among  them,  until  by  noon 
they  had  run  a  trench  nearly  down  to  the  Mystic  river 
on  the  north:  then  laylngdown  their  picks  and  she 
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they  took  up  their  muskets,  ana  prepared  themselves 
for  the  coming  attack. 
"Battle  of  68.  The  cannonading  having  failed  to  dislodge  the 
JDmakKtBBl  Americana,  about  noon  Gage  sent  a  body  of  about  three 
thousand  men,  under  Howe  and  Pigot  to  carry  the 
height  by  assault  Having  crossed  the  Charles  river 
from  Boston  in  boats,  they  advanced  up  the  hill  under 
cover  of  fire  from  tbe  ships  and  batteries.  The  pro- 
vincials stood  firm.  "Don't  one  of  you  fire,"  was  the 
command  of  Putnam,  "till  you  see  the  whiteB  of  their 
eyes.  The  English  advanced,  stopping  every  few 
yards,  to  deliver  their  deep  and  regular  volleys  against 
the  intrenchment;  but  not  a  shot  replied.  That  silence 
was  more  awful  than  the  thunder  of  cannon.  When 
the  hostile  columns  had  almost  reached  tbe  works,  the 
stern  order  "Fire/"  rang  with  starling  clearness  on  tho 
•Jr.  Suddenly  a  sheet  of  flame  burst  from  that  low, 
dark  wall,  and  down  went  the  enemy  rank  by  rank. 
Their  lines  Wavered,  then  broke,  and  the  troops  fell 
back  in  disorder  to  the  landing  place.  There  they 
rallied,  and  soon  moved  forward  again  to  the  charge, 
and  again  were  driven  back  by  the  steady  fire  of  the 
colonists.  At  thiB  critical  moment  General  Clinton 
arrived  with  reinforcements.  By  bis  exertions  the 
troops  wero  again  rallied,  and  a  third  time  advanced  to 
the  charge.  Throwing  aside  their  knapsacks  and 
reserving  their  fire,  tbe  soldiers,  with  fixed  bayonets, 
marched  swiftly  and  steadily  over  tbe  heaps  of  their 
fallen  comrades,  up  to  the  mtrenchmenta.  Only  one 
■volley  struck  them,  for  the  Americans  had  fired  their 
last  rounds  of  ammunition,  and  were  without  bayonets. 
Clubbing  their  muskets,  they  still  beat  back  the  enemy, 
until  the  order  was  given  to  retreat,  when  they  retired 
slowly  and  made  good  their  way  over  Charlestown 
Neck.  At  tbe  beginning  of  the  retreat  the  brave  Gen- 
eral Warren  was  killed.  The  Americans  lost  449  In 
killed,  wounded,  and  prls  mere,  while  the  British  loss 
was  nearly  l.COO.  The  result  of  tbe  battle  was  encour- 
aging to  the  provincials.  It  give  them  confidence  in 
themselves,  and  consequence  In  the  eyes  of  their 
enemies.  They  had  proved  to  themselves  and  others 
that  they  could  measure  weapons  with  the  disciplined 
troops  of  Europe,  and  inflict  the  most  barm  in  the  con- 
flict This  dear  bought  victory,  won  only  through  tho 
exhaustion  of  the  American's  powder,  was  so  little  sat- 
isfactory to  the  British  Government  that  General  Gage 
was  superseded  by  General  Howe.  This  engagement, 
known  as  the  battle  of  Bunker  Hill,  was  the  first  real 
battle  of  tbe  Revolutionary  War. 
w  i.i.iue  69.  In  the  meantime.  Congress  on  the  15th  of  June, 
Im'i'hu-j  **  Philadelphia,  elected  George  Washington,  by  a 
t  '•',!» imuni-  unanimous  vote,  to  the  high  office  of  commander-In- 
«.t  in  >  liu  i.  chief  of  the  united  colonies.  Washington,  who  was 
present  accepted  the  appointment,  expressing  a  sense 
of  the  high  honor  which  he  bad  received,  and  tbe  vast 
responsibity  of  the  station.  He  refused  to  accept  any 
compensation  for  bis  services,  merely  asking  Congress 
to  defray  bis  expenses.  Congress  also  adopted  the 
unorganized  force  before  Boston,  naming  it  the  Con- 
tinental Army.  In  subordination  to  tho  commander- 
in-chief,  Messrs.  Ward,  Charles  Lee,  8chuyler,  and 
Putnam  were  appointed  major-generals;  Horatio  Gates, 
adjutant-general,  and  Messrs.  Pomeroy,  Montgomery 
find  ;Woofitcr,  Heath,  Thomas,  Spencer.  Sullivan  and 
Greene,  br'gadier-generals.  Soon  after  his  election, 
General  Washington,  accompanied  by  Lee,  proceeded 
to  Cambridge  to  take  command  of  the  army,  which 
amounted  to  about  14  000  men.  He  found  them  a 
crowd  of  brave  undisciplined  soldiers,  iinprovidcd 
with  arms,  ammunition  and  provision*.  His  first  busi- 
ness was  to  organ izo  th  m  into  an  army,  while  he  kept 
watch  over  the  British  in  Boston 
^uek  on  70.  Meanwhile  an  expedition  was  organized  for  an 
<*uda-  attack  on  Canada,  under  the  command  of  General 
Schuyler;  but  Schuyler,  falling  aick  by  the  way,  the 
command  devolved  on  Richard  Montgomery.  This 
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officer  captured  St  John's  and  Cbtnibly,  both  on  tbe 
Sorel  river,  and  then  made  himself  master  of  Montreal; 
but  in  making  an  assault  on  Quebec,  December  81,1776, 
he  was  repulsed,  losing  his  own  life,  while  Benedict 
Arnold,  another  leader,  was  wounded.  Sometime 
afterward  the  British  army  in  Canada  was  reinforced, 
and  the  Americans  were  obliged  to  abandon  all  designs 
in  that  quarter.  While  these  events  were  taking  place 
on  the  northern  frontiers,  English  ships  were  laying 
waste  towns  and  cities  upon  the  Atlantic  coast  Bris- 
tol in  Rhode  Island,  and  Falmouth  in  Massachusetts, 
were  burned  because  they  bad  taken  part  In  the  rebel* 
lion.  Congress  thought  it  time  to  turn  its  attention  to 
the  construction  of  armed  vessels.  Thirteen  were  ac- 
cordingly fitted  out  *  navy  established,  and  a  large 
number  of  privateers  licensed,  which  scoured  the  seas  !!r.^  "tjr" 
and  did  great  injury  to  the  English  commerce.  Gen-  ,LVll"c  ' 
eral  Washington  employed  in  tbe  service  several 
cruisers  to  intercept  tho  store  shipt  of  the  enemy 
Regular  courts  of  admiralty  wars  established  for  the 
adjudication  of  prizes,  and  by  these  timely  measures 
much  good  was  accomplished. 

71.  In  the  summer  of  1776.  Dunmore.  tbe  royal  in  am 
Governor  of  Virginia,  was  driven  out  of  Williamsburg,  South, 
then  the  capital  of  the  colony,  and  obliged  to  seek 
safety  on  board  a  British  man  of-war  Collecting  some 
thins  and  a  considerable  number  of  men,  partly  slaves 
and  indented  servants,  to  whom  be  promised  freedom, 
be  burned  Norfolk  (January,  1776),  which  was  tbe  largest 
and  richest  town  in  Virginia,  and  made  descents  upon 
various  parts  of  the  coast  In  North  Carolina  there 
was  some  sharp  fighting  between  the  Tory  settlers  and 
tie  patriotic  militia,  in  which  the  Tories  were  worsted. 
In  South  Carolina,  the  gallant  defense  of  Charleston 
(■Tune,  1776.)  where  a  British  fleet  under  Sir  Peter 
Parker,  aided  by  a  large  land  force,  under  General 
Clinton,  was  beaten  off  with  great  loss  by  a  small  body 
of  meb  commanded  by  Colonel  Moultrie,  filled  tbe 
colonists  with  encouragement 

73.  During  tho  year  1776  tbe  royal  government  was 
generally  terminated  throughout  the  country,  the 
King's  governors  abdicating  their  poets  and  taking 
refuge  on  board  the  English  shipping.  An  act  was 
passed  by  the  English  Government  prohibiting  all  trade 
and  commerce  with,  the  rebellious  provinces,  and 
authorizing  tbe  capture  of  all  American  and  other 
vessels  found  trading  with  the  colonies,  and  the  crews 
of  the  captured  vessels  were  to  be  treated,  not  as 
prisoners,  but  as  slaves.  The  colonists  had  sent  over 
their  last  petition,  styled  the  Olive  Branch,  to  the  King, 
but  both  houses  of  Parliament  refused  tc  hear  it 
alleging  that  they  could  not  receive  any  proposition 
coming  from  an  unlawful  assembly.  Until  now  they 
hoped  for  reconciliation  with  tbe  mother  country,  but 
tbo  rejection  of  this  last  petition  determined  tbe  com- 
olete  separation  of  Great  Britain  and  the  colonies. 

73,  At  tho  beginning  of  1776  Washington,  by  the  Emm 
help  of  Congress,  had  succeeded  in  getting  into  mill-  of  vm 
tary  order  tbe  army,  which  now  ceased  to  be  a  col- 
lection of  little  colonial  militia  organizations.   On  the 
2d  of  January  be  hoisted  the  Union  flag  in  compliment 
of  tbo  .United  Colonies.  This  flag  bore  the  strips  whica 
are  found  in  the  flag  of  today,  but  tbe  crosses  of  St 
George  and  8t  Andrew  were  retained  on  a  blue  ground 
in  the  corner,  blending  the  ideas  of  a  new  nationality 
and  English  supremacy.  Tbe  present  flag  was  adopted 
June,  14,  1777.     Early  in  March.  Washington  was 
ready  to  drive  the  British  out  of  Boston.    On  the 
night    of    the    4th    he    occupied    and  fortified 
Dorchester  Heights,  overlooking  tbe  harbor.  General 
Howe,  who  succeeded  George,  saw  that  he  must  fight 
at  a  great  disadvantage,  or  abandon  the  town.   Think-  gvaea«»«c 
ing  "discretion  the  better  part  of  valor/'  he  gathered  of  Bosioa. 
together  his  forces,  took  to  the  fleet  and  sailed  away 
With  blm  went  those  families  which  had  remained 
loyal  to  the  king.   Thus  Boston  was  relieved  of  the 
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presence  of  the  British,  to  the  great  Joy  of  the  inhabi- 
tants. There  was  now  open  war  between  the  two 
countries.  But  after  this  New  England  scarcely  knew 
the  presence  of  soldiers,  as  it  became  the  policy  of  Eng- 
land to  strike  at  the  heart  of  the  colonies.  Putting 
Boston  in  a  state  of  defense,  Washington  now  hastened 
to  New  York,  where  he  was  certain  the  next  blow 
would  be  struck,  and  Lee  was  ordered  to  take  command 
of  the  troops  in  the  South.  The  fortifications  which 
Lee  had  begun  were  hastily  completed.  Greene  was 
placed  in  command  of  a  division  on  Long  Island. 
Measures  were  taken  to  disarm  the  Tory  inhabitants, 
and  the  royal  governor,  Tryon,  was  driven  to  seek 
refuge  on  board  a  British  man-of-war  in  the  lower  bay. 
Project  74.  Even  after  the  war  had  fairly  begun,  the  colonies 
epara-  still  looked  forward  to  a  reconciliation  with  the  mother 
country  and  the  first  proposals  of  a  separation  were 
received  with  general  disapproval.  But  the  conflict  of 
arms,  and  the  obstinate  refusals  of  all  overtures  on  the 
part- of  Parliament,  gave  Impulse  to  a  bolder  pohcv.  All 
this  time  the  Second  Continental  Congress  was  in 
session  at  Philadelphia,  and  it  agreed  to  consider 
definitely  the  question  of  independence.  Then  it  took 
a  recess  of  four  weeks,  to  give  the  delegates  an  oppor- 
tunity to  go  back  to  the  people  and  learn  what  was  the 
general  judgment.  When  the  members  returned  to 
their  seats  there  was  no  longer  any  doubt  what  course 
should  be  pursued.  A  committee  had  been  appointed 
to  propose  afull  declaration.  The  committee  was  elected 
by  ballot,  and  consisted  of  Thomas  Jefferson,  John  I 
Adams,  Benjamin  Franklin,  Roger  Sherman,  and  1 
Robert  R.  Livingston.  Mr,  Jefferson  and  Mr.  Adams 
acted  as  a  sub-committee  to  prepare  the  draft,  and  Mr. 
Declar-Jefferson  drew  up  the  paper.  The  chief  merit  of  the 
°pcn-  document  is  his.  Some  changes  were  made  in  it,  on 
:e.  the  suggestion  of  other  members  of  the  committee,  and 
by  others  in  Congress  while  it  was  under  discussion. 
On  July  2,  1776,  Congress  adopted  the  resolu- 
tion, "That  these  United  Colonies  are,  and  of  right 
ought  to  be,  free  and  independent  states  ;  that  they  are 
absolved  from  all  allegiance  to  the  British  crown,  and 
that  all  political  connection  between  them  and  the 
State  of  Great  Britain  is,  and  ought  to  be,  totally  dis- 
solved." Two  days  latter  Congress  adopted  the  declar- 
ation written  by  Jefferson.  It  declared  what  were  the 
natural  rights  of  all  men  ;  it  recited  the  acts  of  George 
III,  King  of  Great  Britai-  by  which  he  had  abused 
his  authority  over  the  colonies,  and  deprived  them  of 
their  rights  and  liberties.  It  reminded  the  world  bow 
patiently  the  colonies  had  born  their  injuries  ;  of  the 
petitions  they  had  addressed  to  the  King,  which  had 
been  disregarded ;  how  the  colonies  had  appealed,  not 
to  the  King  only,  but  to  their  brethren,  the  people  of 
England,  but  that  all  had  been  in  vain.  Therefore,  as 
the  representatives  of  the  Putted  Btatei  of  America,  in 
general  Congress  assembled,  the  delegates  published 
this  declaration  of  the  independence  of  the  States.  The 
declaration  was  received  by  the  people  with  demon- 
Effort  strations  of  joy.  Washington  caused  it  to  be  read  to 
ggf  his  soldiers  in  New  York  on  the  9th  of  July.  On  the 
1  °  '  same  evening  the  excited  inhabitants  pulled  down  a 
leaden  statue  of  George  III  on  horseback,  which  stood 
on  the  Bowling  Green,  and  it  was  melted  into  bullets 
for  the  use  of  the  patriot  army.  In  all  the  other  parts 
of  the  country  the  joy  was  intense. 
Efi>et  75.  The  British  ministry  were  confounded  at  what  they 
bb1**^- called  the  daringenormity  of  the  colonists,  inspurningthe 
royal  power  and  authority.  They  were  surprised  that 
rebels  dared  to  show  such  temper  and  spirit.  Forth* 
with  they  determined  by  augmented  forces  to  crush 
them  at  a  blow,  and  to  coerce  them  into  a  sense  of 
duty  and  snbmiseion  to  their  king.  Doubling  the  com- 
petency of  their  own  power  to  subjugate  the  colonies, 
the  English  Parliament,  at  an  immense  expense,  re- 
sorted U>  the  aid  of  foreign  mercenaries  to  carry  on 
their  bloody  woik.    17  000  troops,  hired  from  the 


German  States,  were  conveyed  hither  to  aid  in  tns  *uh 
JugaUon  of  the  colonies 

76.  When  the  British  h*d  failed  to  get  possession  uf  The  Attack 
South  Carolina  in  the  early,  summer  of  1776,  .they  York!" 
turned  their  attention  to  New  York.   The  American 

army  was  intrenched  on  Long. Inland  and  ♦he  heights 
overlooking  New  York  when  the  British  fleet  entered 
the  harbor  and  landed  some  of  their  troops  on  Hta'en 
Island.  General  Howe  and  bis  brother.  Admiral  Howe, 
had  been  appointed  commissioners  tc  receive  the  sub- 
mission of  any  rebels  who  might  throw  themselves  on 
the  king's  mercy.  They  had  been  instructed  to  pro 
pose  conditions  of  peace,  but  they  had  no  authority  to 
grant  independence,  and  Washington  refused  any  other 
terms.  Onr  the  22d  of  August  the  British  forces  under 
Generals  Clinton,  Cornwallis,  Porter  and  Grant,  landed 
on  the  southern  shore  of  Long  Island.  The  larger  part  of 
the  American  army  was  posted  in  what  is  now  the  heart 
of  Brooklyn.  General  Putnam  was  in  command  of 
Long  Island,  but  his  army  was  greatly  inferior  in  num- 
bers and  equipments  to  the  enemy.  On  the  morning  on 
August  27,  Putnam  was  attacked  by  the  British  and 
compelled  to  retreat  to  Brooklyn.  Had  the  British  gen- 
eral followed  up  his  advantage,  be  might  have  slain  or 
captured  all  of  Putnam's  force.  But  »t  nightfall,  under 
cover  of  the  fog.  Washington  skillfully  withdrew  all 
the  forces  on  the  Brooklyn  side  and  united  them  with 
the  rest  of  his  army  in  New  York.  He  had  completely 
foiled  the  enemy. 

77.  It  was  impossible  to  hold  New  York,  because  it  Evscoauon 
could  be  shelled  from  Brooklyn  Heights  and  attacked  ?/  N.*w 
on  both  sides  by  the  English  fleet,  so  Washington  with-  or  ' 
drew  his  forces  to  Harlem  Heights,  and  fortified  him- 
self there.   The  British  then  entered  New  York,  and  it 
remained  in  their  hands  until  the  close  of  the  war. 

The  condition  of  the  patriots  was  now  deplorable. 
The  trmy,  greatly  reduced  by  losses  in  battle,  was  still 
further  weakened  by  desertions  and  insubordination. 
Thousands  of  disheartened  soldiers  went  homo.  But 
Washington  succeeded  in  partly  establishing  discipline, 
and  opposed  so  bold  a  front  to  the  enemy  that  Howe 
aid  not  venture  to  attack  him  directly.  Lord  Corn- 
wallis, however,  succeeded  in  gaining  a  position  on  the 
opposite  side  of  the  Hudson.  Washington  was  com- 
pelled to  withdraw  across  the  river,  knowing  that  the 
enemy  would  aim  for  Philadelphia.  The  two  armies 
crossed  New  Jersey  in  hot  haste,  Washington  maneu-  operations 
vering  so  as  to  defeat  the  British  design  of  cutting  him  in  N>w 
off  from  that  city.  The  armies,  while  in  motion.  wereJer'fy 
often  In  sight  of  each  other.  Washington  continued 
his  retreat  slowly,  followed  by  the  enemy,  until  early 
In  December  he  crossed  the  Delaware  river  near  Tren- 
ton. Howe  now  thought  the  campaign,  over,  and  went 
Into  winter  quarters. 

78.  The  succession  of  disasters,  beginning  with  the 
battle  of  Long  Island,  greatly  discouraged  the  Ameri- 
cans.  The  legislatures  of  New  Jersey  and  Pennsyl 
vania  adjourned  and  left  the  states  almost  without  a 
government   Congress,  fearing  for  its  safety  in  Phila 
delphia,  removed  to  Baltimore,  leaving  Washington 
with  almost  dictatorial  powers.   Apathy  and  disorder 
prevailed  among  the  troops,  many  of  whom  bad  to 
march  with  bare,  bleeding  feet  along  the  frozen  roads 
A  great  number  of  prominent  persons,  believing  that 
the  cause  of  independence  was  lost,  hastened  to  make 
their  peace  with  the  British  authorities.    It  was  truly  a 
time  which  "tried  men  s  souls."   Amidst  the  prevail- 
ing gloom,  Washington  stood  firm.    Strengthened  by 
the  arrival  of  Lee's  division,  now  under  command  of 
Sullivan,  since  the  capture!  of  Lee  by  the  British 
Washington  determined  to  strike  a  blow  that  would  re 
vive  the  drooping  courage  of  the  people.   He  resolved 
to  fall  upon  a  detachment  of  Hessian  troops,  stationed 
at  Trenton  under  Rhal,  and  chose  Christmas  night  for 

the  attack.  Recroesing  the  Delaware  with  2.400  men,  The  Battle 
bo  stacked  the  town  while  the  HeasianB  w«re  carons-  oiTrcntoo 
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.  and  completely  routed  them,  taking  one  thousand 


Ing.  and  < 
prisoners. 


79.  This  brilliant  exploit  had  a  wonderful  effect 
upon  the  people.  The  soldiers  who  were  about  to  re- 
turn  home  consented  to  serve  six  months  longer;  Con- 
gress, which  had  exhibited  great  firmness  during  these 
times  of  trial,  put  forth  fresh  efforts  to  strengthen  the 
army,  and  Washington,  invested  for  six  months  with 
the  authority  of  a  dictator,  crossed  the  Delaware  again 
and  occupied  Trenton.  Cornwallis  now  advanced  to- 
ward that  place  with  all  his  available  forces,  and  Wash- 
ington's danger  was  greater  than  before.  But  again 
his  masterly  genius  prevailed.  Leaving  his  camp  fires 
burning,  he  abandoned  his  position,  passed  silently 
around  the  enemy,  and  at  sunrise  (January  8,  1777), 

Tb«  Bvu^feU  UDon  the  British  reserves  at  Princeton,  just  as  they 
*~  were  starting  out  to  take  part  in  the  expected  battle  at 
Trenton,  and  routed  them.  Thus  Howe,  Instead  of  oc- 
cupying all  New  Jersey,  was  cooped  up  at  Brunswick 
and  Amboy,  and  Philadelphia  was  relieved  of  further 
danger  from  Cornwallis.  After  these  splendid  sue- 
cesses  Washington  retired  with  his  army  toward  Mor- 
rlstown,  which  he  made  his  headquarters,  and  arranged 
his  troops  in  safe  positions  between  that  place  and  the 
highlands  of  the  Hudson.  Here  he  passed  the  winter, 
frequently  making  sudden  and  daring  exploits,  without 
risking  a  general  engagement.  By  this  means  the  en- 
emy was  compelled  to  abandon  every  post  In  New  Jer- 
sey, except  New  Brunswick  and  Perth  Amboy.  Phila- 
delphia being  now  in  no  danger  from  the  British,  Con- 
gress returned  to  that  place. 

80.  Aware  of  the  importance  of  Inducing  the  French 
to  espouse  the  American  Cause,  and  relying  on  the  en- 
mity of  France  against  Great  Britain,  Congress  ap- 

comrol*-  pointed  as  commissioners  to  the  court  of  France,  Ben- 
«i»o«r.vmtjamiD  Franklin,  Silas  Deane  and  Arthur  Lee.  They 
""  were  instructed  to  procure  arms  and  ammunition,  and 
to  obtain  permission  to  fit  out  American  vessels  in  the 
French  ports,  to  annoy  the  commerce  of  England.  They 
also, directed  them  to  solicit  a  loan  of  10.000,000  franca, 
and  to  endeavor,  by  every  means  in  their  power  to  pre- 
vail on  the  French  government  to  recognize  the  inde- 
pendence of  the  United  States.  The  commissioners 
were  kindly  received  and  obtained  the  aid  they  re- 
quested, although  the  Frenchgovernment  was  not  will- 
ing, as  yet,  to  recognize  the  United  States  as  an  inde- 
pendent nation. 

81.  Commissions  were  offered  to  French  and  other 
foreign  officers  who  wished  to  serve  in  the  American 
army,  and  a  large  number  of  ambitious  soldiers  conse- 
quently embarked  for  America.  Washington  was  em- 
harassed  by  the  arrival  of  such  a  large  number,  not  all 
of  whom  were  men  of  merit.  Among  the  foreigners, 
however,  who  thus  gave  their  services  to  the  American 
cause  were  several  distinguished  officers;  Baron  de 
Kalb,  an  Alsatian;  Kosciusko  and  Pulaski,  the  famous 
Polish  patriots;  Baron  Steuben,  an  experienced  and 
accomplished  Prussian  soldier,  and  the  young  French 
Marquis  de  La  Fayette,  who  purchased  a  ship  with 
bis  own  means  and  sailed  for  America  to  offer  his 
•word,  without  pay,  to  the  cause  of  independence. 

82.  Near  the  end  of  Hay,  1777,  the  American  army, 
numbering  about  18,000  men,  moved  from  its  winter 
quarters  at  Morristown  and  took  a  position  at  Middle- 
brook,  on  which  the  British  left  their  encampment,  and 
General  Howe  endeavored  to  induce  General  Washing- 
ton to  meet  him  on  equal  ground.  But  Washington 
cho&o  to  continue  his  defensive  warfare,  and  not  to 
risk  an  open  battle.  Finding  various  feints  and  at- 
tempts ineffectual,  Howe  ordered  a  hasty  retreat  to 
Staten  Island.  He  then  embarked  10,000  troops,  and 
leaving  Sir  Henry  Clinton  in  command  at  New  York, 
put  to  sea,  keeping  his  destination  secret.  On  the  20th  j 
of  August,  the  Sect  entered  Chesapeake  Baj,  intending 
an  attack  on  Philadelphia.  Washington  hurried  to 
Philadelphia  by  forced  marches,  and  on  September  11. 


foreign 


engaged  Howe  at  Brandy  wine  creek.   After  a  hard- Tb«  Batttr 
fought  battle  the  Americans  were  forced  to  retreat 
After  some  days  occupied  In  maneuvering  and  sklr- 7 
mishlng,  on  the  morning  of  October*  Washington  made 
a  sudden  attack  on  Howe's  position  at  Germantown. 
For  a  while  the  victory  seemed  in  favor  of  the  Ameri-  na  B»ttk 
cans,  but,  owing  to  a  heavy  fog,  they  became  confused,  of  Qermt' 
and  the  British  troops  rallied  and  drove  them  hack  with  town, 
heavy  loss.   After  these  battles  tha  British  became 
masters  of  Philadelphia,  and  Washington  took  up  his 
winter  -  quarters  at  Valley  Forge,  about  twenty  miles 
distant  from  that  city. 

88.  While  these  events  were  occurring  In  the  middle 
states,  in  July,  1777,  Burgoyne,  with  an  army  of  Brit- 
ish, Hessians  and  Indians,  entered  the  states  from  Can- 
ada, intending  to  seize  the  whole  Una  of  the  Hudson 
river.  While  on  his  route  he  sent  out  detachments  on  both 
sidee,  one  under  St.  Leger  against  Fort  Schuyler,  and 
another  under  Colonel  Baum,  to  seize  the  American 
stores  collected  at  Bennington.  St.  Leger" s  enterprise 
failed,  and  Baum  was  completely  routed  by  the  Green 
Mountain  boys  at  Bennington  (August  10).  October 
7,  Burgoyne  was  defeated  by  the  Americans  under 
Gates,  at  Beads  Heights,  and  October  17  ws 
pelled  to  surrender  at  Saratoga.  The  surrender  of  Eur- of : 
goyne  proved  to  be  the  turning  point  of  the  war.  Itr 
gave  artillery  and  arms  to  the  American  army,  it  en- 
couraged the  soldiers,  and  made  a  great  impression  in 
Europe. 

84.  In  the  meantime  the  winter  was  passing  and 1 
bringing  with  it  severe  trials  to  the  American  army  at 
Valley  Forge.  The  men  were  without  shoes,  and  the 
snow  was  stained  with  the  marks  of  their  bleeding 
feet.  There  was  no  money -to  par  them.  The  bills 
issued  by  Congress  had  become  so  depreciated  as  to  he 
almost  worthless.  Food  was  so  scarce  that  Washing- 
ton was  authorized  to  seize  provisions  wherever  he 
could  find  them.  About  this  time  there  was  a  plot  to 
compel  Washington  to  resign,  and  to  have  Lee  or 
Gates  put  In  his  place.  But  the  scheme  failed,  and 
Washington  became  more  popular  than  ever.   In  the. 


spring  of  1778  the  condition  of  affaire  improved.  Prw- 
Robert  Morris,  of  Philadelphia,  afforded  relief  to  theg^,'l«** 
treasury  by  raising  large  sums  of  money  for  the  gov- 
ernment, on  his  personal  credit,  and  continued  to  serve 
the  country  in  this  way  until  the  end  of  the  war. 
When  the  news  of  Burgoyne's  capture  reached  France, 
she  instantly  made  a  treaty  of  alliance  with  America 
(February  0,  1778),  and  sent  out  a  fleet  under  Count  T"*lL7 
d'Estaing  to  aid  the  colonies.  The  news  of  the  treaty  wit**** 
was  received  by  the  Americans  with  great  Joy.  The  1 
British  Government  now  sent  over  commissioners  to 
offer  terms  of  peace,  giving  the  Americans  all  they 
asked  for,  except  Independence,  but  all  propositions 
short  of  that  were  refused. 

85.  General  Howe  was  now  instructed  to  concentrate 
all  his  forces  in  New  York  Consequently  the  British 
suddenly  left  Philadelphia,  and  set  out  on  their  march. 
Washington  instantly  left  Valley  Forge,  and  pursued 
the  enemy  with  12,000  men.  He  came  up  with  them  ! 
at  Monmouth  where  a  hotly  contested,  but  indecisive, 
battlo  was  fought.  The  enemy  continued  their  retreat, 
and  were  enabled  to  gain  New  York.  Having  failed 
In  their  designs  against  New  England  and  the  Middle 
States,  the  British  now  transferred  their  operations  to 
the  South.  An  expedition  was  sent  by  sea  and  Sevan-  Xhesw*r. " 
nah,  Georgia,  was  taken  at  the  end  of  the  year  1778. 
Augusta  was  then  occupied,  and  Georgia  was  prac- 
tically in  the  hands  of  the  British.  Thus  ended  the 
campaign  of  1778.  General  Lincoln  received  orders 
from  Congress  to  take  command  of  the  southern  forces, 
and  the  army  under  Washington  retired  to  winter 
quarters  near  Middle  Brook,  New  Jersey. 

88.  There  were  no  great  movements  during  1779.  Campsic* 
Washington  resolved  to  make  the  campaign  a  defensive  «t  177*. 
one.    General  Clinton,  who  commanded  at  New  York. 


Digitized  by  Google 


UNITED  STATES 


743 


Mid  An 


sent  out  au  expedition  which  captured  the  half  finished 
fort  at  Stony  Point,  situated  on  the  west  hank  of  the 
Hudson  river.  Washington  determined  upon  its  re- 
capture, and  upon  the  night  of  July  16,  it  was  carried 
at  the  point  of  the  bayonet  by  the  troops  under  the 
radiant  General  Wayne,  or  "Mad  Anthony  Wayne"  as 
he  was  called.  In  October,  the  Americans,  aided  by 
the  FrencB.  made  an  attack  on  Savannah  in  order  to 
wrest  it  from  the  British.  At  the  end  of  five  hours' 
bard  fighting,  in  which  the  brave  Pulaski  was  mortally 
wounded,  the  French  refused  to  continue  the  attack 
.onger.  and  sailed  for  the  West  Indies,  whereupon  the 
Americans  retired  to  Charleston.  This  brought  the 
southern  campaign  of  1770  to  an  end.  This  year  was 
signalized  by  the  victories  achieved  by  the  infant  navy 
of  America,  under  the  command  of  the  intrepid  Paul 
Jonus.  who  fought  with  the  "Serapis"  one  of  the 
most  desperate  naval  battles  on  record  (September  28). 
operations  87.  The  seat  of  the  war  was  now  mainly  in  the 
in  ib»  South.  The  people  there  were  nearly  equally  divided 
in  allegiance.  Savannah,  the  chief  town  of  Georgia, 
was  already  in  possession  of  the  British,  and  in  May 
Charleston  was  captured  by  them  The  enemy  had 
now  a  largo  army  in  the  field  in  that  quarter.  At  first 
it  was  opposed  by  no  united  American  army.  The 
patriotic  planters  gathered  in  companies,  and  rode 
here  and  there  under  the  leadership  of  daring  men  like 
Marion  and  Sumter.  They  harassed  the  British  wher- 
ever they  could  find  convenient  points  of  attack. 
Clinton,  having  gained  possession  of  South  Carolina, 
returned  to  New  York,  leaving  Cornwall  is  in  command. 
Meantime  an  American  force  under  Baron  De  Kalb, 
had  been  sent  by  Washington  to  the  South;  but  Con- 
gress interfered  and  put  Gates  in  Pe  Ealb's  place. 
Gates,  whose  military  capacity  was  much  overrated, 
collected  together  about  six  thousand  men,  and 
marched  hastily  toward  Camden,  in  the  interior  of 
South  Carolina.  Here  he  was  met  by  the  British  under 
uimdcB.  Cornwallis,  who  inflicted  a  disgraceful  and  disastrous 
defeat  upon  him  (August  16, 1780).  During  the  fight  the 
heroic  De  Kalb  lost  bis  life.  Gates  fled  to  North 
Carolina,  leaving  his  fugitive  soldiers  to  take  care  of 
themselves.  Soon  afterward  he  was  removed  from 
command,  and  Greene  appointed  in  his  place.  In 
September,  1780,  Arnold's  treachery  against  the  gov- 
ernment was  discovered,  and  he  was  compelled  to  flee 
to  the  British  lines.  Major  Andre,  who  had  been 
arranging  terms  with  Arnold,  was  captured  on  his 
return,  tried  as  a  spy,  condemned,  and  executed 
October  2,  1780.  Greene  being  now  in  command  of 
the  American  troops  in  the  South,  showed  at  once  the 
qualities  of  a  good  general.  He  secured  additions  to 
the  weakened  southern  army,  and  began  operations 
against  Cornwallis.  In  December.  1780,  Greene  was 
at  Charlotte.  North  Carolina,  and  Cornwallis  was  in 
9outh  Carolina,  moving  northward.  Greene  divided 
his  forces  In  two  bodies.  His  plan  was  to  get  on  each 
tide  of  tho  British  army,  and  while  avoiding  a  general 
battle,  to  annoy  the  enemy  continually.  Although 
General  Greene's  men  were  scantily  clad,  half  starved, 
and  dispirited,  destitute  of  arms  and  ammunition,  the 
officers  under  his  command  were  as  brave  men  as  ever 
followed  a  leader.  Morgan,  Lee,  Marion,  Sumter  and 
Colonel  Washington  formed  a  group  to  which  the 
British  army  could  furnish  no  parallel.  In  the  course 
of  his  movements,  Cornwallis  dispatched  Tarleton 
against  Morgan,  who  commanded  one  of  the  divisions 
The  Battta  °'  Greene's  army.  They  met  at  Cowpens  (January  17), 
*>rc*wi«o*-and  after  one  of  the  severest  conflicts  of  the  war, 
Tarleton  was  completely  defeated,  with  the  loss  of 
the  greater  part  of  his  force,  and  all  his  artillery  and 
baggage. 

88.  Morgan  now  hastened  his  march  eastward  to 
join  Greene,  and  Cornwallis  followed  in  hot  pursuit. 
In  order  to  move  faster  the  British  burned  their  stores 
and  superfluous  baggage,  but  Morgan  succeeded  in 


B»ltle  of 


effecting  a  Junction  with  Greene.  Now  followed  a 
series  of  masterly  movements  by  Greene,  lasting 
through  the  winter,  the  spring,  and  the  following 
summer.  The  hostile  forces  met  at  Guilford  Court  onUfw4 
House  (March  15.  1781).  The  battle  was  fought  des-  <j°art 
perately  for  two  hours,  and  all  the  advantages  of  a  oa**" 
victory  were  on  the  side  of  the  Americans.  Notwith- 
standing Cornwallis  claimed  the  victory,  he  retreated, 
closely  pursued  by  Greene.  Cornwallis  avoided  a 
battle  and  retreated  to  Wilmington,  and  from  there 
proceeded  to  Petersburg.  Virginia.  Greene  moved  to 
South  Carolina,  where  he  had  a  fight  at  Hobkirk's 
Hill  (April  25),  with  a  force  under  Lord  Rawdon, 
whom  Cornwallis  had  left  in  command.  Here  Greene 
was  compelled  to  retreat,  but  Rawdon's  loss  was  ao 
great  that  hf  soon  after  evacuated  his  main  position  at 
Camden.  During  April  and  May  Greene  swept 
through  the  country,  carrying  the  British  posts  in  suc- 
cession, until  the  enemy  were  confined  to  three  points. 
Ninety-six,  Eutaw  Springs  and  Charleston. 

89.  Having  rested  his  army,  Greene  marched  against 
Eutaw  Springs,  where  he  found  the  British  forces  un- 
der Colonel  Stuart  (Rawdon  having  resigned  and  sailed 
for  England)  drawn  up  to  receive  him.  A  severe  en- 
gagement took  place  (September  8,  1781),  both  aides 
claiming  the  victory-.  This  was  the  last  general  action 
in  South  Carolina;  the  British,  abandoning  the  open 
country,  retired  to  Charleston.  Cornwallis  arrived  in 
Virginia  in  May,  1781.  Having  received  reinforcements, 
he  fortified  himself  at  Yorktown,  on  the  south  side  of 
York  river.  Tarleton  occupied  Glouater  Point,  opposite 
Yorktown.  The  British  force  in  Virginia  at  this  time 
was  about  8,000  men. 

90.  Meanwhile  Washington,  having  been  reinforced 
by  a  lately  arrived  body  of  6,000  French  troops,  under 
Rochambeau.  was  threatening  New  York.  About  this 
time  the  French  admiral,  De  Qrasse,  who  had  been  en- 
gaged against  the  English  in  the  West  Indies,  came 
north  to  co-operate  a  little  while  with  Washington,  and 
it  was  resolved,  instead  of  carrying  out  on  an  attack 
upon  New  York,  which  had  been  planned,  to  strike  a 
hard  blow  at  Cornwallis  in  Virginia.  The  army  of 
Rochambeau  marched  from  Newport  to  meet  Washing- 
ton in  the  highlands.  Their  destination  was  kept 
secret,  and  the  movements  of  both  so  artfully  contrived 
that  Clinton  supposed  they  were  going  to  attack  New 
York.  He  did  not  discover  their  object  until  they  had 
reached  the  Delaware.   Sir  Henry  then  sent  out  an  ex- 

E edition  under  Benedict  Arnold  to  ravage  Connecticut, 
oping  thereby  to  cause  Washington  to  return,  but  this 
maneuver  did  not  effect  its  object  Washington  and 
Rochambeau  pressed  forward  with  the  utmost  alacrity. 
They  received  the  gratifying  intelligence  that  De  Grasse 
bad  already  arrived  with  his  fleet  and  had  blockaded 
the  Chesapeake,  thus  cutting  off  the  escape  of  the  Brit- 
ish by  water.  On  September  80,  1781,  the  allies  in- 
vested Yorktown  and  Glouster.  After  a  siege  of  nearly  si< 
three  weeks,  Cornwallis,  finding  it  no  longer  possible  to  Yo 
hold  Yorktown,  surrendered  his  whole  army  of  nearly 
8,000  men  to  Washington  (October  19,  1781).  On  that 
day  Clinton  left  New  York  to  join  Cornwallis.  A  week 
later,  when  off  the  Virginia  capes,  he  heard  of  the  news 
of  the  surrender.  It  was  too  late  for  him  to  be  of  any 
service,  and  he  returned  toTfew  York. 

91.  The  surrender  of  Cornwallis  sent  a  thrill  of  joy 
through  the  country,  and  was  the  most  decisive  event 
of  the  war.  The  territory  of  the  thirteen  states  was 
now  restored  to  the  jurisdiction  of  Congress,  and  the 
contest  decided  in  favor  of  America.  The  surrender  of 
Cornwallis  was  accepted  both  by  the  Americans  and 
the  English  in  America  as  the  end  of  the  war.  Con- 
gress recommended  the  states  to  observe  a  day  of 
thanksgiving  to  God  for  the  signal  success  of  the  Amer- 
ican arms.  The  people  waited  impatiently  for  the  two 
governments  to  agree  upon  terms  of  peace.  There  were 
after  this  a  few  encounters  between  the  two  armies,  but 

Digitized  by  Google 


744 


UNITED  STATES 


tftere  was  no  general  battle.  The  British  still  bad  posses- 
sion of  New  York  harbor  and  the  surrounding  country. 
General  Washington  went  into  camp  with  his  army  at 
Newburgh,  on  the  Hudson.  There  he  could  keep  open 
communication  betweeen  New  England  and  the  rest  of 
the  country.  The  French  allies  remained  in  Virginia. 
Generals  Wayne  and  Greene  drove  such  portions  of  the 
British  forces  as  remained  in  the  Carolinas  and  Georgia 
down  to  the  sea-coast,  and  shut  them  up  in  8avannab 
and  Charleston.  There  they  were  protected  by  their 
vessels.  •  The  people  of  Great  Britain  became  clamor- 
ous for  peace.  The  obstinate  king  was  still  resolved 
"never  to  consent  to  a  peace  at  the  expense  of  a  separa- 
tion from  America,  but  a  resolution  in  favor  of  peace, 
supported  by  the  leading  members,  passed  the  House  of 
Commons  February  27,  1782.  The  king  was  compelled 
to  dismiss  Lord  North  and  accept  a  ministry  headed  by 
the  Marquis  of  Rockingham,  who  was  committed  to  the 
policy  of  peace,  and  commissioners  were  appointed  on 
both  sides  to  negotiate  a  treaty,  hostilities  being  stopped 
in  the  interval. 

The  Treaty    9SL  Much  firmness  and  wisdom  were  shown  by  Messrs. 

of  Peace.  Jay,  Franklin,  Adams  and  Laurens,  the  American  com- 
missioners. Many  questions  were  raised,  an  important 
one  of  which  was  that  of  boundary,  England  wishing 
to  keep  the  Ohio  valley  and  part  of  Maine.  The  prop- 
erty of  the  Tories  had  been  confiscated;  the  English 
wished  it  restored.  England  tried  to  exclude  New  En- 
gland from  the  right  to  fish  off  the  banks  of  Newfound- 
land. These  and  other  questions  caused  delay.  The 
delay  was  increased  by  the  efforts  of  France  and  Spain 
to  postpone  the  final  settlement  until  they  should  get 
all  which  they  demanded  as  nations  from  Great  Britain. 
The  preliminary  articles  of  peace  were  settled  at  Paris 
on  the  80th  of  November,  1782,  and  in  September,  1788, 
a  formal  treaty  was  signed.  By  this  treaty  Great  Brit- 
ain acknowledged  the  independence  and  sovereignty  of 
the  United  States,  and  a  new  nation  took  its  place 
amongthe  governments  of  the  earth. 

The  Array     93.  The  American  army  was  now  disbanded.  During 

disbanded,  (fog  progress  of  negotiations  the  temper  of  the  officers 
and  soldiers  was  far  from  satisfactory.  They  had 
received  but  a  small  portion  of  their  pay,  had  often 
suffered  from  absolute  hunger,  and  were  becoming 
restless  under  their  wrongs  and  neglect  Some  of  them 
so  far  forgot  themselves  as  to  desire  the  establishment 
of  a  military  despotism,  and  Washington  received  a 
letter  in  which  he  was  advised  to  declare  himself  king 
—a  proposition  which  he  indignantly  refused  to  enter- 
tain for  a  single  moment  Then  anonymous  letters 
were  circulated  among  the  troops  in  March,  1783,  tend- 
ing to  inflame  their  minds  and  advising  them  to  organ- 
ize for  the  purpose  of  enforcing  Congress  togrant  their 
demands.  To  counteract  this  movement  Washington 
called  all  the  officere  together,  and  in  his  subsequent 
farewell  address  soothed  them  by  kind  words  and 

Sromises,  and  appealed  to  the  nobler  sentiments  of  the 
eart.  Thus  the  danger  was  dispelled,  and  on  Novem- 
ber 8.  still  glowing  with  patriotism,  the  soldiers  separ- 
ated, resolved  to  endure  all  necessary  privations.  The 
army  certainly  had  been  treated  badly  by  both  Con- 
gress and  the  States,  but  there  was  some  excuse  for  their 
conduct  in  that  the  country  was  very  poor,  and  that, 
after  spending  nearly  $100,000,000  during  the  war,  the 
treasury  found  itself  at  the  end  about  640.000.000  in 
debt.  This  was  exclusive  of  the  outlay  of  the  separate 
states,  which  amounted  to  $60,000,000  or  $70,000,000 
more. 

*>«f  nation    On  November  25  the  British  evacuated  New  York. 

Y0fk  »ad  Washington's  troops  marched  in  by  the  way  of 
King's  Bridge.  On  November  2  Washington  issued  his 
farewell  address  to  the  army  ;  on  December  4,  with  a 
heart  full  of  love  and  gratitude,  he  bade  his  officers  | 
adieu.  It  was  a  deeply  affecting  Bcene,  and  men.  who 
bad  braved  the  horrors  of  many  a  battle,  now.  as  they 
approached  their  beloved  commander-in -chief,  were  1 


melted  to  tears  and  Incapable  of  utterance.  Washing- 
ton then  proceeded  to  Annapolis,  at  that  time  the  scat 
of  Congress,  and  tendered  his  resignation  as  command-  Winhing-- 
er-inchief  of  the  armies  of  the  United  8tates,  and  t0D'»  R*»'g 
immediately  retired  as  a  private  citizen  to  his  home  at  otU0°* 
Mount  Vernon,  on  the  Potomac,  in  Virginia. 

Y.— THE  FORMATION  OF  TUB  FEDERAL  CON8TITCTIOH. 

94.  The  States  were  governed  during  the  latter  part 
of  the  war  by  "Articles  of  Confederation,"  proposed 
by  Congress  at  the  time  of  the  Declaration  of  Independ- 
ence, but  not  adopted  until  several  years  later.  Nearly 
all  power  was  vested  in  the  separate  Btates  ;  Congress 
had  but  little  authority  ;  there  was  no  president  or  other 
executive  chief.  During  the  war  for  independence  the 
army,  which  was  called  the  Continental  army,  was 
under  the  authority  of  the  Continental  Congress,  and  it 
received  its  pay,  when  paid  at  all,  in  Continental  cur- 
rency. These  two  words  "Continental  Currency," 
were  placed  at  the  head  of  the  paper  •  money  which 
Congress  began  to  issue  at  the  beginning  of  tbe  war. 
No  other  way  of  raising  money  to  meet  the  military 
expenses  seemed  clear  to  Congress  than  to  issue  this 
currency,  since  there  wou?d  be  no  revenue  from  duties, 
as  lesolutions  had  been  passed  to  have  no  trade  with 
Great  Britain.  All  the  colonies  represented  in  Con- 
gress agreed  to  redeem  the  bills  which  should  be 
issued,  just  as  each  colony  bad  been  accustomed  to 
redeem  its  own  bills.  At  first  the  money  was  found  to 
be  very  useful,  and  its  value  was  not  questioned,  as 
nearly  everyone  thought  that  the  war  would  soon  be 
over.  But  the  war  dragged  along ;  Congress  had  been 
obliged  to  issue  bills  to  the  amount  of  $20,000,000; 
whether  or  not  the  colonies  would  be  able  to  win  inde- 
pendence was  a  matter  of  doubt ;  the  country  was  poor, 
and  it  was  not  certain  that  the  Confederation  would 
last.  Under  these  circumstances  people  began  to 
refuse  to  take  the  money  at  the  value  printed  upon  it 

95.  Under  the  "Articles  of  Confederation."  adopted  J!0™™  °* 
in  1777,  the  powers  of  Congress  were  but  small.   The  grc*11' 
colonies  were  Jealous  of  each  other,  and  especially  the 
smaller  of  the  larger,  and  so  they  all  wished  to  give  the 

"  Confederation,"  as  it  was  called,  just  as  little  power 
as  they  could.  The  new  government  was  to  be  mWrely 
a  "firm  league  of  friendship"  between  sovereign  states, 
which  were  to  retain  every  power  not  "expressly" 
delegated  to  Congress.  At  this  time  Congress  consisted 
of  but  one  house,  in  which  each  state  had  an  equal 
vote.  There  was  no  national  executive  head.  Congress 
retained  the  power  to  borrow  money,  but  was  not 
authorized  to  raise  money  by  taxes,  or  to  fix  the  rate  of 
duties  on  foreign  goods  imported,  or  compel  obedience 
to  any  law.  In  fact,  tbe  provincial  spirit  which  mani- 
fested Itself  in  the  several  colonies,  so  prevailed  over 
the  spirit  of  nationality,  as  to  completely  take  from  it 
all  power  of  action,  even  in  the  most  violent  emergen- 
cies, without  the  express  consent  of  the  several  prov- 
inces. This  was  done  by  the  celebrated  "Articles  of 
Confederation,"  by  which  Congress  was  reduced  from 
a  prompt  and  energetic  exercise  of  power,  assumed 
and  used  for  the  general  good,  to  a  mere  advisory 
body,  which,  strictly  speaking,  had  no  authority  at 
all:  for  the  very  first  article,  after  that  giving  title  to 
the  instrument,  made  the  following  declaration:  "Each 
state  retain*  its  sovereignty,  freedom  and  indepen 
dance,  and  every  power,  jurisdiction,  and  right  which 
is  not  by  this  confederation  exi-restly  delegated  to  the 
United  Wife*  in  Congrttt  <i  tumbled."  Thus  Congress 
was  bound,  hand  and  foot,  by  the  narrow-minded 
jealousy  of  the  several  stales.  Important  measures 
required  the  votes  of  nine  of  the  13  states,  and  amend- 
ments the  votes  of  all.  Congress  alone  could  decide 
upon  the  needed  amount  of  money,  but  the  power 
of  collecting  tbe  taxes  was  %ested  in  tbe  states,  only. 
Congress  co-ild  decide  disputes  between  the  states,  but 
it  had  no  power  to  compel  respect  or  obedience  to  Itt 


Digitized  by  Google 


U  JS"  IT  K  D     ii  T  A  T  S 


743 


decisions.  It  alone  could  make  treaties  with  foreign 
nations,  but  no  individual  atatr  was  bouud  to  respect 
tLose  treaties,  so  far  as  Congress  was  concerned.  Every 
state  had  the  power  of  regulating  its  own  commerce, 
both  foreign  and  domestic.  In  truth,  all  the  acts  of 
Congress  were  simply  recommendations  to  the  state 
assemblies;  and  these  recommendations  were  always 
largely  debated,  oftentimes  rejected,  and  never  assented 
to  In  season  to  Lave  their  best  effect.  Washington 
and  the  army  und  the  Revolutionary  fanse  were  thus 
nearly  sacrificed  by  a  otates-righ*  prejudice,  as  bad  in 
principle  as  It  w&>  slow  and  injurious  in  fa^t 

96.  When  Congrtjw  tried  to  borrow  money  In  Europe, 
it  succeded  in  getting  some  at  hicb  rates  r>f  interest. 
But  in  the  present  state  of  the  country  foreigners  were 
slow  to  leud;  they  were  not  sure  of  getting  their  money 
back  aijain.  They  know  they  would  not  if  the  states 
failed  in  establishing  th-ir  independence.  And  even  if 
they  die  the  que<tion  was,  would  they  pay  if  peace 
came?  Under  the  then  existing  form  of  guvernn.ent  it 
seemed  doubtful.  The  several  states  could  rail 


1  raise  money 

to  meet  their  obligations  by  taxing  their  citizens;  they 
could  also  impose  duties  on  articles  of  trade.  The 
government,  as  vested  in  Congress,  could  do  neither  of 
these  things;  it  could  only  apportion  to  the  several 
states  their  share  of  the  public  expenses.  If  the  states 
refused  to  pay,  Congress  had  no  power  to  compel  them. 
'Foreign  countries,  also,  did  not  like  to  make  treaties 
with  6uch  a  loose  and  feeble  government  Washington 
said:  "We  are  one  nation  to-day,  and  13  to-morrow: 
who  will  treat  with  us  on  these  terms?"  Thus,  both 
Congress  and  the  states  struggled  on,  making  more 
paper  money  and  borrowing  at  high  rates  of  interest 
Laws  were  passed  requiring  the  people  to  take  the 
paper  money  in  payment  of  debts.  But  the  currency 
became  more  and  more  worthless,  so  that  about  the 
middle  of  the  war,  16  hundred  dollars  of  it  was  asked 
for  a  suit  of  clothes.  After  the  alliance  with  France, . 
the  p'roapect  brightened.  People  had  more  confidence 
in  the  success  of  the  United  States,  aud  it  became  easier 
.  to  borrow  money  in  Europe.  About  this  time,  also, 
EfijH  Robert  MorriB,  of  Philadelphia,  who  thoroughly  under- 
**  stood  the  mistakes  which  had  been  made,  was  offered 
the  position  of  superintendent  of  finance.  He  accepted 
the  office  only  on  condition  that  Congress  should  aban- 
don the  attempt  to  compel  the  people  by  law  to  take 
the  paper  money  in  payment  of  debts.  In  1781  Con- 
gress passed  a  resolution  that  it  would  pay  all  its  debts 
fn  solid  coin,  and  recommended  the  states  to  do  the 
same.  It  chartered  the  Bank  of  North  America,  and 
this  bank  lent  money  both  to  the  government  and  to 
the  people.  At  the  close  of  the  war  the  government 
found  itaelf  deeply  in  debt.  Part  of  this  money  was 
due  to  foreigners,  and  part  to  the  people  of  the  country, 
How  this  debt  was  to  be  paid,  was  the  question  to  be 
settled  by  the  Confederation. 
HinJcopied  97.  One  way  was  through  the  sale  of  unoccupied  lands. 
I«tdt.  When  the  Confederation  was  forming  there  was  much 
dispute  and  uncertainty  about  the  westers  boundaries 
of  the  different  colonies.  Virginia,  for  example,  claimed 
the  country  now  occupied  by  Kentucky,  Indiana,  Ohio 
and  Illinois.  It  was  proposed  that  the  states  should 
give  up  their  western  lands  to  the  United  States.  Vir- 
ginia was  the  first  to  do  this,  and  other  states  followed 
her  example  (1784).  Congress  used  this  property  to  pay 
the  debts  of  the  government   It  gave  lands  to  officers 

their  < 


and  soldiers  In  payment  of  their  claims.  Many  of 
these  moved  out  on  their  lands,  and  companies  were 
formed  for  colonizing,  especially  in  the  Ohio  valley. 
Congress  could  not  go  much  farther.  It  could  say 
what  taxes  ought  to  be  laid,  and  could  recommend  a 
uniform  rate  or  duties  throughout  the  country;  but  it 
was  obliged  to  ask  the  state  to  lay  the  taxes,  to  levy  the 
duties,  and  then  to  pay  the  money  raised  into  the 
treasury  of  Congress. 
98.  It  perceived  that  this  would  never  do — that  a 


stronger  form  of  goverument  was  necessary  for  the 
welfare  and  prosperity  of  the  country.  Disorders 
arose  within  the  separate  states,  aud  a  state  of  anarchy 
in  general  prevailed.  The  western  counties  of  North 
Carolina  undertook  to  form  e  state  of  their  own,  called 
Frankland.  The  part  of  Virginia  which  afterward  be- 
came Kentucky,  made  a?1milur  attempt  An  extensive 
rebellion  in  Massachusetts,  led  by  an  ex-captain  ki  the 
Continental  army,  named  Daniel  Shays  (December,  fhaj-R'_ 
17t56).  and  directed  against  the  collection  of  taxes,  etc., 
for  six  months  resisted  the  authority  or  the  state.  It 
was  finally  put  down  by  a  military  force  under  General 
Lincoln.  The  one  act  of  authority  which  Congress 
could  exercise  was  in  providing  for  the  government  of 
the  country  which  had  been  ceded  to  it  by  the  states. 
Tbio  led  to  the  passage  of  the  important  ordinance  in  Ordinance 
1787.  By  this  ordinance  all  the  district  northwest  of  of  1787- 
the  Ohio  was  farmed  into  one  territory.  Congress  ap- 
pointed a  governor,  a  council  and  Judges.  The  people 
of  the  territory  were  allowed  to  choose  their  own  as- 
sembly and  make  their  own  laws  The  most  important 
provisios  of  the  ordinance  was  that  by  which  slavery 
was  forever  excluded  from  the  northwest  territory. 

99.  It  was  impossible  for  the  country  to  go  ou  ab  it 

was.  The  states  were  separating  from  one  anotbr-i,  Difficulties 
and  from  Congress.  Congress  could  with  difflcutly  J^0,,, 
bring  enough  members  together  to  form  a  quorum. 
Scarcely  any  one  outside  paid  attention  to  what  it  did. 
Least  of  all  was  it  respected  by  foreign  governments. 
John  Adams, who  had  been  sent  as  miniMer  to  England, 
could  hardly  get  a  hearing  there.  Many  of  the  states 
refused  or  neglected  to  pay  even  their  allotted  shares 
of  interest  on  the  public  debt,  and  Congress  had  not 
the  power  to  compel  payment  The  national  credit  be- 
came worthiest).  Foreign  nations  refused  to  make 
commercial  treaties  with  the  United  States,  pre- 
ferring rather  to  take  advantage  of  the  impoteucy 
oi  Congress,  and  lay  any  burden  upon  American 
commerce  that  they  thought  fit  In  1785,  Algeria  de- 
clared war  against  the  United  States.  Having  no  effi- 
cient navy.  Congress  recommended  the  building  of  five 
ships  of  war,  but  as  it  had  the  power  to  recommend 
only,  the  ships  were  not  built,  and  American  commerce 
was  left  a  prey  to  the  Algerine  pirates.  Great  Britain 
still  refused  to  carry  out  the  treaty  of  1783,  or  send  a 
minister  to  the  United  States.  The  federal  government 
was  despised  abroad,  and  disobeyed  St  home. 

100.  Amidst  this  discouraging  and  confused  state  of 
affairs,  the  more  thoughtful  of  the  people  saw  that 
some  change  in  the  form  Of  government  was  necessary 
and  so  a  convention  of  delegates  was  called  to  meet  in 
Isdependence  hall,  Philadelphia,  May  14, 1787,  in  order  S^sE 
to  decide  upon  a  new  constitution,  and  make,  if  possi- 
ble, a  stronger  government,  without  doing  harm  to  the 
liberties  of  the  people.    The  states  sent  their  ablest 

men  to  represent  tbem.  Many  of  the  delegates  bad 
been  members  of  the  first  Congress.  Among  others, 
Virginia  sent  Washington,  Edmund  Randolph.  George 
Mason,  Madison  and  George  Wythe;  New  York,  Ham- 
ilton; Massachusetts,  Rufus  King.  Strong  and  Gerry; 
Pennsylvania,  Franklin,  Robert  Morris,  Gouverneur 
Morris  and  James  Wilson;  New  Jersey,  Patereon;  Con- 
necticut, Sherman,  William  8.  Johnson  and  Ellsworth; 
and  South  Carolina,  Rutledge  and  the  two  Pinckneys, 
Washington  was  appointed  president  of  the  convention. 

101.  There  was  great  difference  of  opinion  among  the 
delegates  regarding  the  question  at  issue,  but  all  agreed 
that  It  was  necessary  to  give  the  government  greater 
authority.  After  a  long  discussion,  lasting  many 
weeks,  the  convention  drew  up  a  constitution  of  the  71,0  < 
United  States  (September  17,  1787)  which  was  to  take  *"" 
the  place  of  the  articles  of  confederation.  The  con- 
vention reported  its  work  to  Congress,  and  Congress 
submitted  it  to  the  several  states.  By  the  terms  or  the 
constitution,  it  must  be  ratified  by  nine  states  before  it 
could  become  the  law  of  the  land.   Much  opposition 
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lifested  toward  iU  adoption.  It  was  discussed 
everywhere,  and  ita  every  article  waa  earnestly  debated. 
Hamilton,  Madison  and  John  Jay  of  New  York  pub- 
lished a  celebrated  aeriea  of  papers  called  The  Feder- 
alist 1n  which  they  went  over  all  ita  features  w  ith  great 
showing  the  reasons  for  the  action  of 
By  this  means  they  did  much  to  cou- 
of  the  importance  of  the  work  done, 
the  first  to  ratify  the  constitution,  which 
it  did  unanimously.  Pennsylvania  followed,  ten  days 
afterward,  with  a  two-thirds  vote  in  favor.  Eight 
other  states  also  ratified  it.  so  that  It  went  Into  effect  in 
1788.  Of  the  three  states  which  remained,  New  York 
accepted  the  constitution  In  lime  to  take  part  in  the 
first  presidential  election  that v same  year.  North  Car- 
olina accepted  It  during  the  year  following:  and  Rhode 
Island,  last  of  all,  in  the  year  after  that  (1700).  Thus 
the  old  "Confederation"  came  to  an  end  and  the  new 
Tb*  Uniou. "  Union  "  began. 

102.  The  opening  words  of  the  constitution  are  as 
follows:  "  We,  the  people  of  the  United  States,  m  order 
to  form  a  more  perfect  union,  established  Justice,  insure 
domestic  tranquility,  provide  for  the  common  defense, 
promote  the  general  welfare,  and  secure  the  blessings 
of  liberty  to  ourselves  and  our  posterity,  -do  ordain  and 
establish  this  constitution  for  the  United  States  of 
TtoPnam- America."  This  first  sentence  of  the  constitution  is 
bl».  often  called  the  preamble,  but  do  such  term  was  applied 
to  it  by  the  framers  of  the  constitution,  neither  is  it 
found  In  the  original  manuscript  It  is  not  a  preamble 
In  any  sense,  but  is  the  enacting  clause — an  integral 
part  of  the  constitution,  stating  that  it  was  the  people 
of  the  whole  United  States  who  established  it.  A  pre- 
amble gives  reasons  why  a  resolution  should  be  adopted 
or  enacted,  but  it  Is  no  part  of  the  resolution  or  enact- 
ment The  enacting  clause,  on  the  contrary,  is  man- 
datory. No  other  part  of  a  statute  is  more  important 
Thus,  this  Introductory  sentence  gives  the  authority 
and  the  ends  for  which  the  constitution  was  made.  It 
was  ordained  by  the  people  of  the  United  States  as  a 
nation,  and  for  the  purposes  so  admirably  set  forth  in 
its  opening  clause;  and  wherever  in  the  constitution  the 
words  " United  States"  occur  they  signify  the  nation 
aa  a  whole;  wherever  the  word  "State*"  occurs,  it 
denotes  the  states  considered  separately,  or  as  distin- 
guished from  thf  nation. 
Article*  108.  The  constitution  contains  seven  articles,  which 
of  the  Con-  are  subdivided  into  sections.  Besides  these  seven  ar- 
tlltnUoo.  tides,  fifteen  amendments  have  been  made  to  the  con- 
stitution, which  are  as  binding  as  the  original  articles. 
By  the  first  article  all  legislative  power  is  vested  in  the 
Congress  of  the  United  States,  which  consists  of  a  senate 
and  house  of  representatives.  Under  the  confederation 
the  whole  governmental  authority  was  vested  in  Con- 
gress. There  was  no  executive  department  and  no  judi- 
cial. The  first  resolution  adopted  in  the  constitutional 
convention  stated  that  a  national  government  ought  to 
be  formed,  consisting  of  supreme  legislative,  executive 
and  Judicial  departments.  Most  legislative  bodies  have 
two  nouses.  ThiB  is  true  of  all  the  existing  state  gov- 
ernments, and  was  true  of  all  the  states  at  the  time  the 
constitution  was  framed,  except  Pennsylvania  and 
Georgia,  which  bad  but  one  each.  The  Continental 
CongresB  had  but  one  bouse.  While  there  is  a  general 
distribution  of  powers  among  the  three  great  depart- 
ments of  government  the  exercise  of  these  powers  is 
net  absolutely  exclusive. 

104.  The  federal  bouse  of  representatives  is  descend- 
ed, through  the  state  houses  of  representatives,  from 
the  colonial  assemblies.  It  is  an  assembly  represent- 
ing the  whole  population  of  the  country  as  if  the  peo- 
ple were  all  in  one  great  state.  It  is  composed  of  mem- 
bers chosen  every  year  by  the  people  of  the  states.  A 
candidate  for  election  to  the  house  must  be  at  least 
twenty-five  years  old.  must  have  been  seven  years  a 
citizen  of  the  United  States,  and  must  be  an  inhabitant 


of  the  state  in  which  he  is  chosen.  As  the  federal 
Congress  is  a  taxing  body,  representatives  and  taxes-are 
apportioned  among  the  several  states  according  to  the 
same  rule,  that  is,  according  to  population.  At  this 
point  a  difficulty  arose  in  the  convention  as  to  whether 
slaves  should  be  counted  as  population.  Jf  they  were 
to  be  counted,  the  power  of  the  slave  states  in  all  mat- 
ters of  national  legislation  would  be  greatly  Increased. 
The  difficulty  was  adjusted  by  a  compromise  measure  Thr» 
according  to  which  five  slaves  were  to  be  reckoned  as  Fifth, 
three  persons.  Since  the  abolition  of  slavery  this  pro-  Compro- 
vision  has  become  obsolete,  but  until  1880  it  was  a  very  mUt 
it  factor  in  American  history. 
00.  In  the  federal  house  of  representatives  the  great 
states,  of  course,  have  much  more  weight  than  thesmall- 
er  ones.  In  1790  the  four  largest  states  had  82  repre- 
sentatives, while  the  other  nine  had  only  88.  The  larg- 
est state,  Virginia,  had  ten  representatives,  to  oae  from 
Delaware.  These  disparities  nave  Increased.  In  1880, 
out  of  thirty-eight  states,  the  nine  largest  bad  •  majority 
of  the  house,  and  the  largest  state,  New  York,  had  84 
representatives  to  one  from  Delaware.  This  feature  in 
the  house  of  representatives  caused  the  smaller  states 
in  the  convention  to  oppose  the  whole  scheme  of  con- 
structing a  new  government  They  were  determined 
that  all  the  states,  both  great  and  small,  should  have 
equal  representation  in  Congress.  Their  prolonged  op* 
position  threatened  to  ruin  the  whole  plan,  when  a 
method  of  compromise  was  fortunately  discovered.  It 
was  Intended  that  the  national  legislature,  in  imitation 
of  the  state  legislatures,  should  have  an  upper  house  or 
senate,  and  at  first  the  advocates  of  a  strong  national 
government  proposed  that  the  senate  also  should  repre- 
scn  t  popul  at! on.  But  It  happened  that  in  the  state  of  Con-  Tim  Odd 
nectfeut  a  unique  governmental  method  had  been  adopt-  "j^JJi 
ed.  There  It  had  always  been  the  custom  to  elect  the  go  v- 
ernor  and  upper  house  by  a  majority  vote  of  the  whole 
people,  while  for  each  township  there  was  an  equality 
of  representation  in  the  lower  house.  The  Connecticut 
delegates  In  the  convention,  therefore,  being  familiar 
with  a  legislature  in  which  the  two  houses  were  elected 
on  different  principles,  suggested  a  compromise.  Let 
the  house  of  representatives,  they  said,  represent  the 
people,  and  let  the  senate  represent  the  states;  let  all 
the  states,  great  and  small,  be  equally  represented  in 
the  senate.  Such  was  the  famous  "Connecticut  Com- 
promise.'' Had  this  not  been  adopted  the  convention 
would  doubtless  have  broken  up  without  accomplish- 
ing its  purpose.  After  it  was  accepted,  and  the  jealous 
fears  of  the  smaller  states  allayed,  the  work,  yet  to  be 
accomplished,  was  comparatively  easy. 

100.  Thus  it  came  about  that  the  upper  house  of  the  Tbe  ben  at* 
national  legislature  Is  composed  of  two  senators  from 
each  state.  As  they  represent  the  state,  they  are 
chosen  by  its  legislature  and  not  by  the  people.  They 
aro  chosen  for  a  term  of  six  years,  and  one-third  of  the 
number  of  terms  expire  every  second  year,  so  tbat, 
while  the  whole  senate  may  be  renewed  by  the  lapse  of 
six  years,  there  is  never  a  "new  senate.  The  senate 
has  thus  a  continuous  existence  and  a  permanent  or- 
ganization, whereas  each  house  of  representatives  ex- 
pires at  the  end  of  a  two-years'  term,  which  is  usually 
known  as  a  "congress,"  and  is  succeeded  by  a  "new 
house."  A  candidate  for  the  senatorship  must  bo  at 
least  thirty  years  of  age,  must  have  been  nine  years  a 
citizen  of  the  United  States  and  must  be  an  inhabitant  . 
of  the  state  which  be  represents. 

107.  Congress  must  assemble  at  least  once  In  every  Tim-  of 
year,  and  the  constitution  appoints  the  first  Monday  in 
December  for  the  time  of  meeting;  but  Congress  can 
if  necessary,  enact  a  law  changing  the  time.  The  es- 
tablished custom  is  to  hold  the  election  for  representa- 
tives upon  the  same  day  as  the  election  for /president  - 
the  Tuesdsy  after  the  first  Monday  in  November.  Ai 
the  period  of  the  new  administration  does  not  begin 
■ntil  the  fourth  day  of  the  following  March,  the  new 
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bouse  of  representatives  does  not  assemble  until  the 
December  following  that  date,  unless  the  new  president 
should  think  It  necessary  to  call  an  extra  session  of 
Cqngrese  at  an  earlier  date.  Each  house  is  judge  of 
the  elections,  qualifications  and  returns  of  its  own 
members,  determines  Its  own  rules  of  procedure  and 
may  punish  ita  members  for  disorderly  behavior,  or  by 
a  two-thirds  rote  expel  a  member.  Absent  members 
may  be  compelled  under  penalties  to  attend.  Each 
house  is  required  to  keep  a  Journal  of  ita  proceedings, 
and  at  proper  Intervals  to  publish  it,  except  such  parte 
as  for  reasons  of  public  policy  should  be  kept  secret. 

108.  Senators  and  representatives  receive  a  fixed  sal- 
ary by  law,  which  is  paid  out  of  the  public  treasury, 
in  all  cases,  except  treason  or  felony  or  breach  of  the 
peace,  they  are  privileged  from  arrest  during  their  at- 
tendance in  Congress,  as  also  while  on  their  way  to  It 
and  while  returning  home:  "and  for  any  speech  or  de- 
bate in  either  house  they  shall  not  be  questioned  in  any 
other  place."  During  the  session  of  Congress  neither 
house  may,  without  the  consent  of  the  other,  adjourn 
for  mure  than  three  days,  or  to  any  other  place  than 
ft  at  In  which  Congress  is  sitting.  No  person  can  at 
the  same  time  hold  any  civil  office  under  the  United 
8tates  government  and  be  a  member  of  either  house  of 
Congress. 

109.  The  vice-president  is  the  presiding  officer  in  the 
senate,  with  power  to  vote  only  in  case  of  a  tie.  The 
house  of  representatives  elects  ita  presiding  officer, 
who  is  called  the  Speaker.  In  the  early  history  of  the 
House  of  Commons,  la  England,  ita  presiding  officer 
was  naturally  enough  ita  spokesman.  He  could  speak 
for  It  in  addressing  the  crown.  Instances  of  this  kind 
occurred  during  the  fourteenth  century,  until  in  1876 
the  title  of  Speaker  was  definitely  given  to  Sir  Thomas 
Hungerford,  and  from  that  date  the  title  has  always 
held.  The  same  title  was  given  to  the  presiding  officers 
of  the  American  colonial  assemblies,  and  thence  it 
passed  on  to  the  state  and  federal  legislatures.  The 
Speaker  presides  over  the  debates,  puts  the  questions 
and  decides  points  of  order.  He  also  appoints  the 
committees  of  the  house  of  representatives. 

110.  The  house  of  representatives  has  the  sole 
power  of  impeachment,  and  the  senate  has  the  sole 
power  to  try  all  impeachments.  When  the  president 
of  the  United  States  la  tried,  the  chief  justice  of  the 
supreme  court  must  preside.  As  a  precaution  against 
the  use  of  impeachment  for  party  purposes,  a  two- 
t  birds  vote  is  required  for  conviction.  In  case  of  con- 
viction the  Judgment  cannot  extend  further  than  "to 
removal  from  office,  and  disqualification  to  hold  or 
enjoy  any  office  of  "honor,  trust  or  profit  under  the 
United  States;"  but  the  person  convicted  is  liable  af- 
terward to  be  tried  and  punished  by  the  ordinary  pro- 
cess of  law. 

111.  The  constitutional  provisions  for  legislation  are 
admirably  simple.  #  All  billa  for  raising  revenue  must 
originate  in  the  lower  house,  but  the  upper  house  may 
propose  or  concur  with  amendments  as  in  the  case  of 
other  bills.  •  After  a  bill  has  passed  both  houses,  it  must 
-o  to  the  president  for  his  approval.  If  he  approves 
it,  he  signs  it,  and  it  becomes  a  law.  If  he  disapproves 
it,  be  returns  it  to  the  bouse  in  which  it  originated, 
with  a  written  statement  of  bis  objections,  which  must 
be  entered  in  full  upon  the  journal  of  thfl  house.  The 
bill  is  then  reconsidered,  and  If  It  obtains  a  two-thirds 
vote  it  la  sent,  together  with  the  objections,  to  the  other 
house.  If  it  passes  there  by  a  two-thirds  vote,  it 
becomes  a  law.  Otherwise  It  fails.  If  the  president 
keeps  a  bill  longer  than  ten  days  (Sundays  excepted) 
without  signing  it,  it  becomes  a  law  without  his  signa- 
ture, unless  Congress  adjourns  before  the  expiration 
of  the  ten  days,  in  which  case  it  fails  to  become  a  law, 

Iust  aa  if  it  had  been  vetoed   This  method  of  vetoing 
tills  JUst  before  the  expiration  of  Congress,  by  keeping 
it  in  one's  pocket,  so  to  speak,  was  styled  a  "pocket 


veio."  and  was  first  employed  by  President  Jackson  in 

1820. 

112.  By  the  constitution,  Congress  has  the  power  Powc"V 
"  to  lay  and  collect  taxes,  duties,  imposts  and  excises,  £oU>l 


to  pay  the  debts  and  provide  for  tbe  common  defense 
and  general  welfare  of  the  United  States,"  but  all 
duties,  etc,  were  to  be  uniform  throughout  tbe  United 
States.  Other  powers  are  naturally  attached  to  this — 
such  as  the  power  to  borrow  money  on  the  credit  of 
the  United  States ;  to  regulate  foreign  and  domestic 
commerce;  to  coin  money  and  fix  the  standard  of 
weights  and  measurea;  to  provide  for  the  punishment 
of  counterfeiters ;  to  establish  post  offices  and  post- 
roads  ;  to  issue  copyrights  and  patents ;  to  establish 
.courts  Inferior  to  the  supreme  court;  to  punish 
offenses  committed  on  the  high  seas,  or  against  the  law 
of  nations ;  to  declare  war,  grant  letters  of  marque  and 
reprisal,  and  make  rules  concerning  captures  on  land 
and  water ;  to  raise  and  support  an  army  and  navy  (no 
appropriation  to  be  for  mora  than  two  years),  and  to 
make  rules  for  the  regulation  of  the  land  and  naval 
forces ;  to  provide  for  calling  out  tbe  militia  to  suppress 
insurrections  and  repel  invasions,  and  to  command  the 
militia  while  actually  employed  in  the  service  of  the 
United  States.  Tbe  several  states,  however,  were  to 
train  their  own  militia  and  appoint  the  officers.  Con- 
gress may  also  establish  a  uniform  rule  of  naturaliza- 
tion, and  uniform  lawaon  the  subject  of  bankruptcies, 
but  it  has  not  yet  done  so.  It  waa  also  empowered  to 
establish  a  national  capital  or  federal  district  (which  is 
the  District  of  Columbia,  containing  the  city  of  Wash- 
ington), to  exercise  exclusive  control  over  it,  and  over 
forts,  magazines,  arsenals,  dockyards  and  other  need- 
ful buildings,  which  it  erects  within  the  several  states 
upon  lands  purchased  for  such  purposes  with  the  con- 
sent of  the  state  legislature  ;  and  finally,  "  to  make  all 
laws  which  shall  be  necessary  and  proper  for  carrying 
into  execution  the  foregoing  powers  and  all  other 
powers  vested  by  this  constitution  in  the  government  Tho 
of  the  United  States,  or  in  any  department  or  office  ••  Biaatbr 
thereof."  This  last  clause  maybe  called  tbe  elastic cunsa.*' 
clause  of  tbe  constitution.  It  has  been  the  subject  of 
continued  debate,  and  has  undergone  a  great  deal  of 
stretching  for  one  purpose  and  another.  It  was  a  pro- 
found disagreement  in  the  interpretation  of  this  clause 
which,  after  1789,  divided  the  American  people  into  two 
great  political  parties. 

113.  The  national  authority  of  Congress  Is  further 
sharply  defined  by  the  express  denial  of  sundry  powers  Powers 
to  the  several  states.  The  states  are  expressly  forbid-  d*'n|»£,t£i 
den  to  impose  any  duties  on  imports  or  exports,  except 
for  inspection  charges,  which  must  be  passed  over  to 
the  treasury  of  the  United  States ;  to  make  treaties  of 
any  kind  ;  to  lay  any  duty  on  tonnage  ;  to  keep  troops 
or  ships  of  war  in  time  of  peace ;  to  engage  in  war 
unless  actually  invaded,  or  m  such  imminent  danger  as 
will  admit  of  no  delay  ;  to  grant  letters  of  marque  and 
reprisal ;  to  coin  money  ;  to  emit  bills  of  credit ;  to 


anything  but  silver  a  legal  tender ;  to  pass  any 
bill  of  sttainder,  ex  post  facto  law,  or  law  imi..  airing  the 
obligation  of  contracts,  or  to  grant  any  title c(  nobility. 

114.  Some  express  prohibitions  were  laid  upon  the  P*"*  iWv 
National  Government,   Duties  may  be  laid  upon  im- 
ports,  but  not  upon  exports.   Duties  and  excises  must  conrreag 
be  uniform  throughout  the  country,  and  no  commercial 
preferencecanbeshown  one Btate  over  another.  Thepri 
vilege  of  the  writ  of  habeas  corpus  cannot  be  suspended 
except  "when.in  cases  of  rebellion  or  invasion,  the  publlo 
safety  may  require  it"   A  census  must  be  taken  every 
10  years  in  order  to  adjust  representation,  and  no  direct 
tax  can  be  imposed  except  according  to  the  census. 
No  bill  of  attainder,  or  ea  post  facto  law  can  be  passed. 
A  bill  of  attainder  is  a  special  legislative  act  by  which 
a  person  may  be  condemned  to  death,  or  to  outlawry 
and  banishment,  without  the  opportunity  of  defending 
himself,  to  which  be  is  entitled  in  a  court  of  law. 
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Congress  car> grant  no  title  of  nobility,  and  no  federal 
officer  can  accept  a  present,  office,  or  title  from  a 
foreign  atate  without  the  consent  of  Congress.  "No 
religious  test  shall  ever  be  required  as  a  qualification  to 
any  office  or  public  trust  under  the  United  States." 
Money  is  to  be  taken  from  the  treasury  only  in  con- 
sequence of  appropriations  made  by  law. 

115.  No  one  is  eligible  to  the  office  of  president  un- 
less he  is  a  native  born  citizen.  The  candidate  must 
be  at  least  35  years  old.  and  must  have  been  14  years  a 
resident  of  the  United  States.  The  president's  term  of 
office  is  four  years.  The  constitution  says  nothing 
about  bis  re-election,  and  there  is  no  written  law  for- 
bidding bis  being  re-elected  many  times.  Some  of  the 
presidents  have  served  two  consecutive  terms,  and  it 
seems  to  have  become  the  established  custom  not  to  go 
beyond  that.  The  president  is  solemnly  sworn  to 
execute  bis  office  faithfully,  and  "to  preserve,  protect, 
and  defend  the  Constitution  of  the  United  States  "  to 
the  best  of  bis  ability.  In  case  of  his  death,  resigna- 
tion, or  inability  to  perform  the  duties  of  his  office,  the 
vice-president  fakes  his  place;  and,  in  the  case  of  the 
inability  of  both,  the  members  of  the  cabinet  succeed 
in  the  order  prescribed  in  the  Presidential  Succession 
Act  of  1886.  The  president  Is  commander-in-chief  of 
tlie  military  and  naval  forces  of  the  United  States,  and 
of  the  militia  in  the  several  aUtes  actually  engaged  in 
the  service  of  the  United  States:  and  be  has  the  pre- 
rogative of  granting  reprieves  and  pardons  for  offences 
against  tie  United  States,  except  in  cases  of  impeach- 
ment. He  can  make  trealies  with  foreign  powers:  but 
no  treaty  is  valid  unless  confirmed  by  a  two-thirds 
vote  of  ihe  Benate.  lie  appoints  ministers  to  foreign 
countries,  consuls,  and  the  greater  officers,  such  as  the 
heads  of  executive  departments  and  judges  of  the 
supreme  court,  and  all  other  officors  whose  appoint- 
ment Congress  has  not  vested  in  other  officers;  but 
all  presidental  appointments  are  to  be  confirmed  by 
tbe  senate.  When  vacancies  occur  during  the  recess 
of  the  senate,  he  may  fill  them  by  granting  commis- 
sious  to  expire  at  the  end  of  the  next  sejsion.  lie 
commissions  all  federal  officers.  He  receives  all 
foreign  ministers.  Ue  may  summon  cither  or  both 
bouses  of  Congress  to  an  extra  session,  and  if  the  two  i 
houses  disagree  in  regard  to  the  time  of  adjournment,  I 
he  may  adjourn  them  to  such  a  time  as  he  thinks  best, 
but  of  course,  not  beyond  the  time  fixed  for  the  begin- 
ning of  the  next  regular  session.  The  president  must 
from  time  to  time  make  a  report  to  Congress  on  the 
state  of  affairs  in  the  country,  and  suggest  such  a  line 
of  policy  or  such  special  measures  as  may  6eem  proper 
to  him.  This  report  has  taken  the  form  of  an  annual 
written  message,  lie  may  also  call  upon  the  beads  of 
departments  for  an  opinion,  in  writing,  on  any  subject 
relating  to  such  department.  The  president  is  paid  by 
the  United  States,  and  his  salary  is  not  to  be  increased 
or  diminished  by  Congress  during  his  term  of  office. 
The  act  authorizing  any  increase  must  apply  only  to 
tbe  successors  of  the  president  who  signs  the  act, 

116.  The  constitution  made  no  express  provision  for 
the  creation  of  executive  departments,  but  left  the 
matter  to  Congress.  At  the  beginning  of  Washington's 
administration  three  departments  were  created— those 
:>f  state,  treasury  and  war,  and  an  attorney  general  was 
appointed.  Since  then  the  number  of  departments  baa 
been  increased,  until  now  (1800)  there  are  eight:  those 
of  state,  of  the  treasury,  of  war,  of  the  navy,  of  the 
post-office,  of  the  interior,  of  justice,  and  of  agriculture. 
The  chief  officer  of  eachdcpartmenl  is  called  its  secretary. 
The  secretaries  of  these  departments  are  the  president's 
advisers,  and  constitute  bis  cabinet.  They  are  selected 
by  the  president  and  are  confirmed  by  the  senate,  but 
are  responsible  to  no  one  but  tbe  president. 

117.  The  secretary  of  state  ranks  first  among  the 
cabinet  officers.  He  is  the  minister  of  foreign  affairs, 
and  is  the  onlv  officer  who  is  authorized  to  communicate 


with  other  governments  in  the  nam*  of  the  president. 
He  is  at  the  bead  of  the  diplomatic  and  consular  service, 
Issuing  instructions  to  the  United  Slates  ministers 
abroad,  and  taking  a  leading  part  in  the  negotiation  of 
treaties.  He  keeps  the  national  archives,  and  superin- 
tends the  publication  of  laws,  treaties  and  proclama- 
tions, and  he  is  tbe  keeper  of  the  great  seal  of  the 
United  States.  The  cabinet  officer  next  in  rank  is  the 
secretary  of  the  treasury.  He  conducts  the  financial  Secretary 
business  of  tbe  country,  superintends  the  collection  of  Trca*urj. 
revenue,  and  gives  warrants  for  the  payment  of  moneys 
out  of  the  treasury.  He  also  superintends  tbe  coinage, 
the  national  banks,  the  custom-houses,  the  coast-survey 
and  lighthouse  system,  the  marine  hospitals,  and  life- 
saving  service.  He  sends  reports  to  Congress,  and  sug- 
gests such  measures  as  seem  good  to  him.  He  is  aided 
by  two  assistant  secretaries,  six  auditors,  a  register,  a 
comptroller,  a  solicitor,  a  director  of  tbe  mint,  com- 
missioner of  internal  revenue,  chiefs  of  the  bureau  of 
statistics  and  bureau  of  printing  and  engraving,  etc. 

118.  The  war  and  navy  departments  need  no  special  Wsr  "d 
description  here.    The  war  department  is  divided  into"1"- 
ten  bureaus,  among  which  is  the  weather  bureau,  pre- 
sided over  by  the  chief  signal  officer.    The  navy  de- 
partment consists  of  eight  bureaus,  aud  among  its  many 
duties  it  has  charge  of  tbe  naval  observatory  at  Wash- 
ington, and  publishes  the  nautical  almanac.    The  de- 
partment  of  the  interior  is  divided  into  oigh*  bureaus.  111C"U  0> 
It  deals  with  public  lands,  pensions,  ppttnts,  Iudiau  ihv latent 
affairs,  education,  public  documents,  and  the  ceiisiiv. 

The  postmaster  general's  department  has  to  do  with  p0.iru»*ter 
the  postal  affairs  of  the  country.    The  attoruey-gen- (icm-raianc 
cral's  department  was  organized  in  1870  into  the  depart-  A"^,™'!7 
ment  of  justice.  The  attorney  general  is  the  president's  r  ra 
legal  adviser,  and  represents  the  United  Slates  in  all 
lawsuits  to  which  the  United  States  ia  a  party.  Tbe 
agricultural  department,  which  was  created  in  18£u,  Asnmu- 
superintends  the  agricultural  interests  of  the  country,    oral  l>e- 

119.  The  best  method  of  electing  the  president  was P1""1™' 
a  question  which  perplexed  the  constitutional  conven- 
tion as  much  as  any  other.    To  submit  the  election  of 

an  officer  so  exalted  to  the  popular  vote,  was  regarded 
with  general  distrust.  At  one  time  the  convention  de- 
cided to  have  tbe  president  elected  by  Congress,,  but 
there  was  a  grave  objection  to  this;  it  would  be  likely 
to  destroy  bis  inde|x;ndence  and  make  him  tbe  mere 
creature  of  Congress.  At  last  the  plan  of  an  electoral  The 
college  was  devised.  Each  state  is  entitled  to  a  num-  5o"Jee*' 
ber  of  electors  equal  to  the  number  of  its  represents-  '  c*° 
lives  and  senators  together;  and  the  electors  choose  the 
president  and  vice-president,  meeting  at  their  state  cap- 
itals for  that  purpose,  and  sending  separate  certificates 
of  their  choice  of  president  and  vice-president  to  the 
presiding  officer  of  the  Senate  at  Washington.  No  fed- 
eral senator  or  representative,  or  any  person  holding 
civil  office  under  the  United  States,  can  serve  as  an 
elector.  Each  state  may  appoint  or  choose  its  electors 
in  such  a  manner  as  it  sees  fit;  at  first,  they  were  more 
often  than  otherwise  chosen  by  the  legislatures;  now 
they  are  alwavs  elected  by  the  people.  Tbe  day  of 
election  must  be  the  same  in  all  the  states.  By  act  of 
Congress  the  electors  are  to  be  chosen  on  the  Tuesday 
after  tbe  first  Monday  in  November. 

120.  It  was  tbe  original  intention  that  the  electors  Power*  m 
should  be  left  free  to  make  their  own  choice,  and  there  elector*, 
are  instances  in  early  years  of  electors  of  one  party 
voting  for  personal  friends  of  the  opposite  party.  At 

first  the  electoral  votes  did  not  state  whether  the  candi- 
dates named  in  them  were  candidates  for  the  presi- 
dency or  vice  presidency.  Each  elector  simply  wrote 
down  two  names,  only  one  of  which  could  be  the  name 
of  a  citizen  of  his  own  state.  In  the  official  count,  the 
candidate  who  had  the  highest  number  of  votes,  pro- 
vided they  were  a  majority  of  the  whole  number,  was 
declared  president,  and  the  next  highest  became  vice- 
president.    Tbe  natural  result  of  this  was  seen  in  the 
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first  contested  election  in  1796.  which  gave  th«  presi- 
dency to  John  Adams,  while  his  antagonist,  Thomas 
Jefferson,  became  vice-president.  .In  1800,  Jefferson 
and  his  colleague  Burr  received  exactly  the  sama  num- 
ber of  electoral  votes.  This  threw  the  election  into  the 
house  of  representatives,  and  <such  intrigues  followed 
for  the  purpose  of  defeating  Jefferson  that  the  country 
was  threatened  with  civil  war.  This  necessitated  a 
change  in  the  method  of  election.  In  1804,  the  twolf  th 
amendment  was  adopted.  The  method  by  this  amend- 
ment was  changed  so  that  the  electors  mako  sepa- 
rate ballots  for  president  and  vico- president  In  the 
official  count  the  votes  for  the  president  are  first  counted. 
If  no  candidate  has  a  majority  then  the  house  of  rep- 
resentatives must  immediately  choose  the  president 
from  the  three  names  highest  on  the  list.  In  this  choice 
tho  housa  votes  by  stales,  each  state  having  one  vote-, 
a  quorum  for  this  purpose  must  consist  of  at  least  one 
member  from  two-thirds  of  the  states,  and  a  majority 
of  all  the  states  is  necessary  for  a  choice.  Then  if  no 
candidate  for  the  vice-presidency  has  a  majority,  the 
senate  makes  its  choice  from  tho  two  names  highest  on 
the  list  A  quorum  for  the  purpose  consists  of  two- 
thirds  of  the  whole  number  of  senators,  and  a  majority 
of  the  wholo  number  is  necessary  to  a  choice. 

121.  In  1877  an  unforeseen  difficulty  arose,  and  one 
for  which  no  provision  had  been  made.  During  the 
presidential  contest  between  Tilden  and  Hayes,  South 
Carolina,  Florida  and  Louisiana  had  each  set  up  rival 
governments.  Ballots  for  Tilden  and  ballots  for  Hayes 
were  sent  in  at  the  same  time  by  tho  two  hostile  sets  of 
electors  in  each  of  these  states,  each  list  being  certified 
by  ono  of  the  two  rival  governors  in  the  same  state.  In 
the  absence  of  any  recognized  means  of  deciding  which 
ballots  to  count,  the  two  paVties  in  Congress  submitted 
the  result  to  arbitration.  An  "electoral  commission" 
was  created  for  the  occasion,  consisting  of  five  sena- 
tors, fife  representatives  and  five  judges  of  the  supreme 
court  By  this  expedient,  a  clumsy  one  perhaps,  ihe 
difficulty  was  tided  over.  The  question  of  conflicting 
returns  has  at  leugth  been  set  at  rest  by  the  act  of  1887. 
which  provides  that  no  electoral  votes  can  bo  rejected 
in  counting,  except  by  the  Joint  action  of  both  houses 
of  CongTess. 

122.  The  judiciary  is  the  third  of  tlje  three  great  de- 
partments of  the  general  government  The  constitu- 
tion Itself  provides  for  one  supreme  court,  but  leaves  to 
Congress  to  determine  how  many  inferior  courts  should 
be  established.  The  organization  of  the  supreme  court 
is  also  left  to  Congress.    The  chief  reason  why  a  n a- 

i  tional  judiciary  is  necessary  in  addition  to  tho  state  sys- 
tems is  that  the  state  judges  might  be  biased  in  favor 
of  their  own  state.  Laws  of  Congress  often  bear  with 
greater  hardship  on  some  states  than  others,  and  pub- 
lic opinion  in  those  states  upon  whom  the  burden  lay, 
might  be  so  strong  in  opposition,  that  no  judge  elected 
and  supported  by  those  people  would  sustain  it  .  But 
if  the  judge  belonged  to  a  national  system,  and  thus 
represented  and  was  supported  by  the  whole  nation,  he 
would  have  nothing  to  fear,  and  thus  his  decision  would 
be  more  impartial.  The  experience  of  the  confedera- 
tion taught  this.  The  national  judiciary  consists  of 
three  grades  of  courts:  The  supreme  court,  the  circuit 
courts  and  the  district  courts.  The  supreme  court  Ib 
-the  highest  in  the  land,  and  was  established  by  the 
constitution  itself.  The  others  were  established  by 
Congress.  The  supreme  court  consists  at  present  of  a 
chief  justice  and  eight  associate  justices,  and  its  juris- 
diction is  almost  wholly  appellate;  that  is,  cases  are  not 
tried  in  it  but  it  only  hears  appeals  from  other  court*, 
and  that  only  in  the  most  important  cases.  It  has  orig- 
inal jurisdiction  in  a  few  cases.  Of  the  circuit  courts 
there  are  nine  in  the  country.  Each  of  the  nine  judges 
of  the  supreme  court  is  also  presiding  judge  of  a  cir- 
>urt   The  area  of  the  Lnited  States,  not  includ- 


cuit  court 

ing  the  territories,  is  divided  into  nine  circuits,  and  in 


each  circuit  the  presiding  judge  is  assisted  by  special 
circuit  Judges.  The  circuits  are  divided  into  fifty-six 
districts  and  in  each  of  these  there  is  a  special  district 
ludge.  The  districts  never  cross  state  lines.  They 
cover  each  a  state  or  a  part  of  a  state. 

123.  By  the  constitution,  the  judges  hold  office  dur-  T!.nure  cf 
ing  good  behavior.    In  no  other  department  of  the  gen- 0UC0, 
era!  government  are  offices  held  for  so  long  a  term. 

The  purpose  is  to  insure  a  correct  and  impartial  admin 
istration  of  justice  by  making  the  judges  independent 
of  conflicting  parties.  The  object  of  the  framers  of  the 
constitution  was  to  remove  them  as  far  as  possible  from 
undue  political  Influences.  As  with  the  president,  so 
in  this  case.  Congress,  though  it  fixes  the  salaries  of  salary, 
the  judges,  cannot  diminish  them  while  in  office.  The 
jurisdiction  of  the  federal  courts  does  not  extend  to  all  Fu^^ic- 
kinda  of  cases,  but  only  to  such  as  the  constitution  tion. 
specifies.  The  cases  enumerated  in  the  constitution  in 
which  the  national  courts  have  jurisdiction  may  be  di- 
vided into  three  goncral  classes,  (1)  those  arising  under 
the  constitution,  the  laws  of  Congress  and  treaties,- (2) 
those  affecting  foreigners,  and  (3)  those  between  differ- 
ent states  or  the  citizens  of  different  states.  Cases 
which  arise  under  the  constitution,  laws  or  treaties  of  Cine*  and* 
the  United  States  may  be  those  where  a  person  is  given  g^l^a,-, 
a  right  by  the  constitution,  etc.,  which  he  does  not  have 
by  the  laws  of  his  state,  as  for  instance  a  right  to  6uo 
an  infringer  of  a  patent  granted  to  him,  or  where  he 
violates  »  law  of  Congress  or  treaty,  as  counterfeiting 
coin,  or  doing  anything  forbidden  by  a  treaty,  or  where 
any  question  arises  as  to  the  meaning  of  the  constitu- 
tion, laws  or  treaties  of  the  United  States,  or  as  to 
whether  a  law  of  Congress  is  constitutional  or  not  In 
these  cases  it  makes  no  difference  whether  the  parties 
are  citizens  of  the  same  state  or  not  The  jurisdiction  is 
given  to  the  national  judiciary  for  two  reasons:  First, 
in  order  that  in  the  interpretation  and  enforcement  of 
its  own  laws,  it  may  not  be  dependent  on  the  states; 
and  second,  in  order  that  the  interpretation  may  be 
uniform  throughout  the  country. 

124.  In  cases  affecting  foreigners  the  decision  prop-  c»ocb 
erly  belongs  to  the  federal  courts,  for  the  reason  that  if  »<r<:cting 
a  foreigner  is  injured  here,  the  nation,  and  not  the  'o^'d*'* 
state,  is  responsible  to  tho  foreigner's  government; 
therefore  tho  nation,  and  not  the  state,  should  mako 
redress  for  the  injury    And  where  the  foreigner  is  an 
ambassador,  or  other  minister,  the  supreme  court  has 
original  jurisdiction  in  the  case.    Admiralty  jurisdic- 
tion is  also  given  to  the  federal  courts,  for  the  reason 

that  many  admiralty  cases  affect  foreigners.  Another 
reason  is,  that  admiralty  is  a  part  of  the  regulation  of 
commerce,  which  is  a  subject  taken  away  from  tho 
states  snd  given  entirely  to  tho  United  States. 

125.  The  third  class  of  cases  in  which  the  federal  Cmm 
courts  have  jurisdiction,  is  where  the  parties  on  the  Siiten-n? 
two  sides,  plaintiff  and  defendant,  are  either  two  dif- states  or 
ferent  states,  or  citizens  of  different  states.  The  federal  ln,-.'r 
courts  are  to  decide  controvert  ies  between  two  or  more  r'f 
states;  because,  domestic  tranquility  requires  that  the 
contention  of  states  should  be  peacefully  terminated  by 
a  common  judicatory,  and  because,  in  a  free  country, 
Justice  ought  not  todependon  the  will  of  either  of  the  lit- 
igants.   They  are  to  decide  controversies  between  a  state 
and  the  citizens  of  another  state;  because.in  case  a  state 
(which  comprehends  all  its  citizens)  has  demands 
against  some  citizens  of  another  state,  it  is  better  that 
she  ehould  prosecute  their  demands  in  a  federal  court 
than  in  a  court  of  the  state  to  which  those  citizens  be- 
long, the  danger  of  irritation  and  criminations  arising 
from  apprehensions  and  suspicions  of  partiality  being 
thereby  obviated.    They  are  to  decide  controversies 
between  citizens  of  the  same  state  claiming  lands  under 
grants  of  different  states:  because,  as  the  rights  of  the 
two  states  to  grant  the  land  are  drawn  into  question, 
neither  of  the  two  states  ought  to  decide  the  contro 
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126.  Tbc  Judicial  power  of  the  United  States  extends 
to  all  cues  of  law  and  enuity  arising  under  the  consti- 
tution and  laws  thereof,  and  to  treaties  made  under 
their  authority.  But  there  are  two  kinds  of  jurisdic- 
tion, original  and  appellate.  Original  jurisdiction  is 
jurisdiction  of  a  cause  from  its  beginning.  If  a  party 
can  Ugin  bis  suit  in  th*>  circuit  court,  for  instance, 
then  that  court  has  original  jurisdiction  in  the  ca«e. 
If  he  cannot  bring  bis  case  into  the  circuit  court  until 
it  baa  been  tried  in  some  lower  court,  then  the  circuit 
court  is  uaid'  to  have  appellate  jurisdiction.  Appeal 
lies  from  the  district  court  to  the  circuit  court  when 
the  matter  involved  i*  "f  a  value  greater  than  WOO.  and 
from  the  circuit  court  to  the  supreme  court  when  85,000 
or  more  is  involved. 

137.  No  direct  suit  can  be  brought  against  the  United 
States  cither  by  a  citizen  or  a  state,  without  the  author- 
ity of  au  uct  of  Congress.  But  in  1855  Congress  estab- 
lished a -court,  called  the  court  of  claims,  in  which 
those  bavlug  claims  against  the  United  States,  may 
bring  a  suit. in  the  ordinary  way.  The  demand  is  pre- 
sented to  the  Court  by  petition, setting  forth  specifically 
iis  origin  and  nature,  and  the  party  is  allowed  to  prove 
it  by  the  same  rules  of  evidence  which  are  usually 
adopted  in  a  court  of  justice.  If  a  claim  is  established 
Congress  makes  provision  for  its  payment.  An  attor- 
ney, called  the  solicitor  of  the  United  8tates,  appears 
before  this  court  in  behalf  of  the  government. 

128.  In  the  constitution,  treason  is  made  to  consist 
only  in  levyiug  war  against  the  nation,  or  in  adhering 
to  its  enemies,-  giving  them  aid  and  comfort,  The 
purpose  was  to  make  the  meaning  as  definite  as  possi 
ble,  so  that  all  opportunilv  for  constructive  treason 
might  be  removed.  It  bas  been  decided  by  the  court 
that  there  must  be  an  actual  levying  of  war;  that  a  con- 
a  piracy  "to  subvert  the  government  by  force  is  not  trea- 
son. But  if  war  be  actually  levied,  that  is,  if  a  body  of 
men  be  actually  assembled  for  the  purpose  of  effecting 
by  force  a  treasonable  purpose,  all  those  who  perform 
any  part,  however  minute,  or  however  remote  from  the 
scene  of  action,  and  who  are  actually  leagued  in  the 
general  conspiracy,  are  to  be  considered  aa  traitors. 
Conviction  of  treason  requires  the  testimony  of  two 
witnesses  to  the  same  overt  act  of  treason,  or  a  confes- 
sion in  open  court.  A  private  confession  passes  for 
nothing.  To  Congress  is  given  the  power  to  declare 
the  punishment  of  treason,  "but  no  attainder  of  trea- 
son is  to  work  corruption  of  blood,  or  forfeiture,  ex- 
cept during  the  life  of  the  person  attainted."  The 
attainder  spoken  of  in  this  clause  must  be  that  con- 
nected with  the  judgment  pronounced  by  a  court,  and 
not  a  legislative  attainder,  for  we  have  already  seen 
that  Congress  is  forbidden,  as  also  the  states,  from 
passing  any  bill  of  attainder.  Congress  might  provide 
for  a  judicial  attainder  in  the  case  of  1  reason,  but  the 
the  effects  of  this  attainder  must  be  limited  to  the  life 
of  the  offender. 

As  treason  is  a  crime  against  sovereignty,  a  violation 
of  one's  allegiance,  there  can  be  eo  treason  against  a 
particular  state.  The  states,  however,  have  alwavs  as- 
serted their  power  to  punish  for  treason  against  them 
individually.  It  has  never  been  fully  maintained  in 
practice;  but  the  theory  had  its  effect  in  the  secession 
period.  If  a  state,  by  its  courts,  punishes  treason,  it 
must  not  bo  as  treason  against  itself,  but  as  treason 
against  the  union;  and  in  this  view,  the  propriety  of 
that  state  legislation  which  affixes  to  it  particular  pen- 
alties, is  doubtful. 

129.  Article  IV  of  the  constitution  contains  a  number 
of  important  provisions,  most  of  which  affect  the  rela- 
tions of  the  states  to  each  other,  and  to  the  general 
government  The  first  one  is  in  regard  to  the  effect 
which  the  laws,  records  and  judgments  of  our  state 
shall  have  in  another,  and  the  provision  is  that  they 
■hall  have  full  effect  everywhere.  No  state  can  grant 
privileges  to  its  own  citizens, from  which  the  citizens  of 


other  states  are  excluded.   There  must  be  an  equality 
of  citizenship  everywhere.    Without  such  a  provision, 
any  state  might  deny  to  citizens  of  other  states  the 
right  to  buy  and  hold  real  estate,  or  to  become  voter* 
after  living  in  the  state  the  prescribed  time,  or  to  enjoy- 
equal  privileges  in' trade  or  business.   The  subject  of  Fo*iiir« 
delivering  up  fugitives  from  Justice,  is  one  which ***"»«■•* 
among  different  nations,  has  involved  some  doubts. 
The  constitution  of  the  United  States,  however,  pro- 
vides that  they  shall  always  be  given  up  to  those  who, 
in  the  states,  have  a  right  to  require  it.    By  the  com-  F»fiuv* 
mon  law,  a  slave  escaping  into  a  non-slaveholdiog  state  * 
became  free.    But  the  constitution  provided  that  fugi- 
tive slaves  were  to  be  surrendered  to  their  owners. 
Escaped  slaves  were,  under  this  provision,  returned  to 
the  south  up  to  1861.   The  clause  is  of  course  obsolete 
now. 

180.   The  constitution  provides  for  the  admission  of  New 
new  states  to  the  union,  but  it  does  not  allow  a  state  Su(M 
to  be  formed  within  another  state.    A  state  cannot  "be  • 
formed  by  the  junction  of  two  or  more  states,  or  parts 
of  states,  without  the  consent  of  the  legislatures  of  tbc 
states  concerned,  as  well  as  of  the  Congress."  Shortly 
before  the  making  of  the  constitution,  the  United 
States  had  been  endowed  for  the  first  time  with  a  pub- 
lic domain.    The  territory  northwest  of  the  Ohio  river  The 
had  been  claimed,  on  the  strength  of  old  grants  and  Northwet. 
charters,  by  Massachusetts,  Connecticut,  New  York  Territory 
and  Virginia.    In  1777  Maryland  refused  to  sign  the 
Articles  of  Confederation  until  these  states  should 
agree  to  cede  their  claims  to  the  United  States,  and 
thus,  in  1784,  the  Federal  government  came  into  pos- 
session of  a  magnificent  territory,  out  of  which  five 
great  states — Ohio,  Indiana.  Illinois.  Michigan  and 
Wisconsin— have  since  been  made.    While  the  Federal 
convention  was  sitting  at  Philadelphia  the  Continental 
Congress  at  New  York  was  doing  almost  its  last,  and 
one  of  its  greatest  pieces  of.  work  in  framing  the  ordi- 
nance of  1787  for  the  organization  and  government  oi 
this  newly  acquired  territory. 

131.  In  1803  the  vast  territory  of  Louisiana,  compris 
ing  everything  (except  Texas)  between  the  Mississipp 
river  and  the  crest  ol  the  Rocky  Mountains,  was  pur- 
chased from  France.    A  claim  upon  the  Oregon  terri-  other  icm 
tory  was  soon  afterward  made  by  discovery  and  ex-  {SeirV 
ploration,  and  finally  settled  in  1846  by  treaty  with  ems 
Great  Britain.    In  1848  by  conquest,  and  in  1858  by 
purchase,  the  remaining  Pacific  lands  were  acquired 

from  Mexico.  All  of  this  vast  region  has  been  at  some 
time  under  territorial  government.  As  for  Texas,  on 
the  other  hand,  it  has  never  been  a  territory.  Texas 
revolted  from  Mexico  in  1836  and  remained  an  inde- 
pendent state  until  1845  when  she  was  admitted  to  the 
union.  Territorial  government  has  generally  passed 
through  three  stages:  FirBt,  there  are  governors  and 
judges  appointed  by  the  president;  then,  as  population 
increases,  there  is  added  a  legislature  chosen  by  the 
people,  and  empowered  to  make  laws  subject  to  con- 
firmation by  Congress;  finally,  entire  legislative  inde- 
pendence is  granted.  The  state  is  then  npo  for  admis- 
sion to  the  union  as  a  state. 

132.  The  national  government  was  to  guarantee  to  GotrutM 
each  of  the  states  a  republican  form  of  government,  C,*UM- 
and  to  protect  each  of  them  against  invasion  or,  on  ap- 
plication of  the  legislature  or  governor,  against  domes- 
tic violence.  This  clause  makes  a  republican  govern- 
ment necessary  in  every  stale.  It  is  equivalent  to 
saying  that  no  other  shall  be  permitted  to  be  estab- 
lished  This  is  the  onlv  instance  in  the  constitution 

where  the  government  has  a  duty  enjoined  upon  it, 
.while  the  particular  department  is  not  mentioned. 
Here  the  obligation  is  from  the  United  States  to  the 
states;  but  whether  to  be  exercised  by  the  president  or 
by  Congress  is  one  of  the  questions  that  has  grown  out 
of  the  reconstruction  measures.  In  the  case  of  Rhode 
Island   the  supreme  court  held  "  It  rests  with  Con- 
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10  decide  what  government  is  tbe  established  one 
iu  a  state.  For,  as  the  United  States  guarantee  to  each 
state  a  republican  government,  Congress  must  necessar- 
ily decide  what  government  Is  established  before  it 
can  determine  whether  it  is  republican  or  not.  And 
when  the  senators  and  representatives  of  a  state  are 
admitted  to  the  councils  of  the  union,  the  authority  of 
the  government  under  which  they  are  appointed,  as 
well  as  iU  republican  character,  is  recognized  by  the 
proper  authority." 
Republican  133.  The  constitution  does  not  define  a  republican 
goTem-  government.  The  national  govern  mont  may  be  as- 
sumed to  be  republican  in  form,  and  thus  a  model  for 
the  state*.  ,  Mr.  Madison  says:  "We  may  define  a  re- 
public to  be  a  government  which  derives  all  its  powers 
directly  o*  indirectly  from  tbe  great  body  of  tbe  peo- 
ple and  is  administered  by  persons  holding  their  offices 
during  pleasure,  for  a  limited  period,  or  during  good 
behavior."  Farrar  aays:  "The  principle  of  republi- 
canism is  the  equal  right  of  tbe  people,  the  citizens,  all 
the  members  of  the  body  politic.  In  theory  it  is  the 
government  of  public  opinion.  The  fundamental  prin- 
ciples of  right  and  justice  for  the  government,  the 
representative  character  of  the  governors,  and  their 
practical  responsibility  to  the  governed,  are  the  essen- 
tials of  republicanism." 

184.  The  constitution  Indirectly  requires  various 
provisions  in  the  stale  governments  by  enjoining  duties. 
The  senators  of  the  United  States  are  to  be  elected  by 
tbe  state  legislatures.  Members  of  tbe  house  of 
representatives  are  to  be  elected  by  the  same  electors 
os  vote  for  the  members  of  the  most  numerous  branches 
of  the  state  legislature.  The  executive  of  the  states  is 
often  referred  to.  The  luJges  are  to  take  oath  to  obey 
the  constitution  of  the  United  States.  Thus  the  states 
must  have  three  great  departments,  the  legislative, 
executive  and  judicial.  The  legislature  must  be  in  two 
branches,  and  the  most  numerous  branch  must  be 
elected  by  the  people.  The  states  are  supposed  to  have 
written  constitutions. 

185.  One  of  the  strongest  objections  urged  by  its 
opponents  against  the  adoption  Of  tbe  constitution  as 
it  came  from  the  hands  of  tbe  convention,  was  tbe 
want  of  a  recognition  of  certain  rights  of  citizens.  To 
meet  this  objection,  in  September,  .1789,  the  first  ten 

j.  amendments  were  propowd  by  Congress,  and  in  De- 
auT''  cember,  1791,  they  were  declared  in  force.  These  ten 
amendments,  which  are  called  a  "  Bill  of  Rights, " 
because  they  contain  a  libt  of  the  rights  deemed  most 
important  to  the  liberty  of  the  people,  do  not  change 
any  original  provision  of  the  constitution.  They  act 
merely  as  restrictions  and  limitations  upon  the  powers 
of  Congress,  and  were  deemed  unnecessary  by  those 
who  framed  the  constitution  for  the  reason  that  these 
rights  were  so  generally  acknowledged,  and  that  the 
powers  of  Congress  vrere  limited  to  those  expressly 
granted  to  it.  But  as  several  of  tbe  state  conventions 
bad.  at  the  time  of  adopting  tbe  constitution,  expressed 
a  desire  that  declarations  and  guarantees  of  certain 
rights  should  be  added  in  order  to  prevent  miscon- 
struction and  abuse,  the  first  Congress,  at  its  first 
session,  proposed  twelve  amendments,  ten  of  which 
were  ratified  by  the  requisite  number  of  states.  These 
amendments  forbade  the  establishment  of  any  religion 
by  Congress,  or  any  abridgment  of  freedom  of  worship, 
af  speech,  or  of  the  press,  or  of  the  popular  right  to 
assemble  and  petitilion  the  government  for  redress  of 
grievances,  the  billeting  of  soldiers,  unreasonable 
searches  or  seizures,  or  general  warrants,  trials  for 
infamous  crimes  except  through  the  action  of  a  grand 
jury,  subjecting  $  person  for  the  same  offence  to  be 
twice  put  in  jeopardy  of  life  or  litpb,  compelling  him 
to  witness  against  himself  in  criminal  cases,  the  taking 
of  life,  liberty,  or  property  without  due  process  of  law 
or  without  compensation  for  property,  and  the  demand 
re  bail,  or  the  Imposition  of  excessive  or  of 


cruel  or  unusual  punishments.   They  confirmed  the 
right  of  tbe  people  to  keep  and  bear  arms,  to  a  Jury 
trial  from  tbe  vicinage  in  criminal  cases  or  in  cases 
involving  more  than  twenty  dollars,  to  a  copy  of  the 
indictment,  to  tbe  testimony  against  the  prisoner,  to 
compulsory  process  in  his  half,  and  to  counsel  fo 
Finally,  it  is  declared  that  "  the  enu 
rights  shall  not  be  construed  to 
others  retained  by  the  people."  and  that  "the  powers 
not  granted  to  the  United  States  by  tbe  constitution, 
nor  prohibited  by  it  to  tho  states,  are  reserved  to  the 
states  respective! v,  or  to  the  people." 

136.  All  the  debts  of  the  federation,  and  its  engage- 
ments, were  made  binding  on  the  new  government; 
and  the  constitution,  and  the  laws  and  treaties  to  be 
made  under  it  were  declared  to  be  "  the  supreme  law  Snprnxr 
of  the  land;"  the  judges  in  every  state  were  to  be  bound  u^**  **' 
thereby,  "  anything  in  the  constitution  or  laws  of  any 
state  to  the  contrary  notwithstanding."  Tbe  language 
of  this  clause  Is  clear  and  explicit.  Tbe  people  of  the 
United  States  established  this  constitution  for  the 
United  States.  It  was  the  work  of  the  nation  itself, 
and  was  binding  in  every  part  of  tbe  republic.  This 
clause  was  intended  to  affirm  the  supremacy  of  tho 
national  government  over  the  state  governments.  If 
the  constitution  was  not  the  supreme  law  of  the  land 
it  would  not  be  a  consltutlon,  it  would  be  a  nullity. 
Its  supremacy  is  necessarily  involved  in  the  instrument 
itself,  yet  it  was  necessary  to  declare  it,  in  order  that 
I  all  might  understand  it  and  no  room  be  left  for 
controversy. 

VI.  THE  GOVERNMENT  UNDER  THE  CONSTITUTION. 

187.  As  soon  ae  the  constitution  had  been  ratified  by 
the  requisite  number  of  state*.  Congress  named  the 
first  Wednesday  in  January.  1789,  as  the  day  for  tbe 
choice  of  electors,  the  first  Wednesday  in  February  for 
the  choice  of  president  and  vice-president,  and  the 
first  Wednesday  in  March  for  tbe  inauguration  of  the  inanfw 
new  government  at  New  York  city.  The  last  date  fell  pf'^t 
on  the  4th  of  March,  and  this  has  been  the  limit  of  each 
president's  term  since  that  time.  The  election  took 
place  at  the  appointed  time,  and  when  the  votes  of  the 
electors  were  counted  before  Congress  it  was  found 
that  Goorge  Washington  had  been  unanimously  elected  w«itain«- 

f (resident,  and  that  John  Adams,  standing  next  on  the  pre/idenL** 
ist,  was  vice-president.  Before  the  inauguration,  the 
old  Confederate  Congress  had  "given  up  the  ghost" 
On  October,  1788,  its  record  ceased,  and  for  nearly  six 
months  the  United  States  were  without  any  national 
government  The  contest  for  nationality  baa  been  suc- 
cessful, and  the  old  order  of  things  passed  away  for 
over. 

138.  The  nation  over  which  George  Washington  was  Tbo  con* 
called  to  preside  in  1789  was  a  third-rate  power,  inferior  ««  7'  «*• 
in  population  and  wealth  to  Holland,  for  example,  and  cow*^" 
about  on  alevel  with  Portugal  or  Denmark.  The  first  con-  TV  flnt 
sus  was  taken  in.  1790,  and  the  population  was  then  four  1 


millions.  The  people  wen  thinly  scattered  through  the 
thirteen  states  between  the  Atlantic  and  the  Alle- 
ghaniea,  beyond  which  mountainous  barrier  a  few  hardy 
pioneers  were  making  the  beginnings  of  Tennessee, 
Kentucky,  and  Ohio.  Roads  were  few  and  bad,  none 
of  the  great  rivers  were  bridged,  mails  were  irregular. 
There  were  few  manufactures.  There  were  many 
traders  and  merchant  seaman  in  the  coasC  towns  of  the 
north,  but  the  great  majority  of  the  people  were 
farmers,  who  lived  on  the  produce  of  their  own  lands, 
and  seldom  undertook  long  tourneys.  Hence  the  dif- 
ferent parts  of  the  country  knew  very  Tittle  about  each 
other,  and  entertained  absurd  prejudices,  and  the 
sentiment  of  union  between  tbe  states  was  extremely 
Weak.  East  of  the  Alleghanies  the  red  man  had  ceased 
to  be  dangerous,  but  tales  of  Indian  massacre  still  came 
from  regions  no  more  remote  than  Ohio  and  Georgia. 
Spain  still  held  vast  possessions  wesf  of  the  Mississippi. 
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The  only  other  power  which  had  possessions  in  North 
America  was  England.  The  feeling  entertained  toward 
the  states  in  England  was  one  of  mortification  and 
chagrin,  accompanied  by  the  hope  that  the  half  formed 
anion  would  fall  to  pieces,  and  its  separate  states  be 
driven  by  disaster  to  beg  to  be  taken  back  into  the 
British  empire.  The  rest  of  Europe  knew  little  about 
the  United  States,  and  cared  less. 
n»  botrm-  189.  Ii  was  under  these  circumstances  that  the  young 
?i,TSra  government  began  iU  career,  and  it  was  fortunate  for 
aunt  it  that  it  began  under  the  auspices  of  such  an  ad- 
ministration as  Washington's.  Congress  met  in  New 
York,  March  4.  1780.  It  adopted  twelve  amendments 
to  the  constitution,  tcr  of  which,  as  has  been  shown, 
were  ratified  by  the  states.  But  the  most  pressing 
business  before  Congress  was  to  obtain  money  to  pay 
the  debt  of  the  confederation.  This  difficult  work  was 
so  successfully  accomplished  that  little  change  has  been 
found  necessary  in  financial  methods  from  tbat  day  to 
this.  Washington's  cabinet  consisted  of  Thomas 
Jefferson,  as  secretary  of  state;  Alexander  Hamilton, 
as  secretary  of  the  treasury  ;  and  Henry  Knox,  as 
secretary  of  war.  John  Jay  was  appointed  chief 
justice,  and  Edmund  Randolph  attorney  general. 
The  financial  Buccess  of  the  government  was  mainly 
due  to  the  organizing  genius  of  Hamilton,  assisted  by 
the  skUl  and  tact  of  Madison,  as  leading  member  of  the 
house  of  representative*.  Hamilton  saw  In  the  pay- 
me  lit  of  the  natioLsl  debt  an  opportunity  to  give 
strength  to  the  United  States  in  the  eyes  of  foreign 
nations.  He  saw  also  tbat  it  gave  an  opportunity  to 
bind  the  state*  in  a  more  perfect  union.  He  proposed 
•t  three  measure.!:  First,  that  the  government  should 
assuuie  the  foreign  debt  of  the  Confederation,  and  pay 
it  in  full  •.  secoudly,  that  the  domestic  debt,  which 
seemed  to  have  been  virtually  repudiated,  should  like- 
wise be  assumed  and  paid  ;  thirdly,  that  the  debts  of 
the  separate  states  should  also  be  assumed  and  paid  by 
the  federal  government.  The  first  proposition  was 
adopted  unanimously.  The  second  was  opposed  on  the 
ground  that  it  would  only  benefit  speculators,  who  had 
bought  up  U bllcd  States  securities  at  a  discount  -»  but 
by  dint  of  forcible  reasoning  the  measure  was  carried. 
Tho  third  measure  caused  great  debate,  and  met  with 
violent  oppositiou.  There  was  a  fierce  and  bitter 
fight  over  it.  which  at  last  was  only  bellied  by  great 
political  manipulation. 
Federaii»t»  140.  There  were  already  two  parties  in  the  country, 
*w"  the  Federalists,  who  desired  a  strong  general  govern- 
ment, and  who  had  urged  the  people  to  accept  the  con- 
stitution, and  the  ami- Federalists,  who  wished  to  give 
more  power  to  the  slate  government,  and  less  to  the 
general  government.  Hamilton  was  the  leader  of  the 
Federal  party,  and  the  anti-Federalists  united  to  defeat 
bis  last  measure.  At  this  time  the  eile  of  a  Federal 
capital  was  to  be  selected.  The  northern  people  gen- 
erally wished  to  have  it  not  further  south  than  the  Del- 
aware river,  while  the  southerners  were  determined  to 
have  it  no  further  north  thai  the  Potomac.  Hamilton 
was  bent  on  carrying  his  point,  and  took  advantage  of 
this  dispute.  He  persuaded  two  Virginia  congressmen 
to  change  their  votes  and  support  his  measure.  In  re- 
turn he  promised  to  use  his  influence  to  have  the  capital 
located  upon  the  banks  of  the  Potomac,  instead  of  at 
some  northern  point.  This  change  of  votes  gave  him 
the  requisite  majority.  The  assumption  of  state  debls 
was  a  master  stroke  of  policy.  All  those  persons  to 
whom  any  state  owed  money  were  at  once  won  over  to 
the  support  of  the  Federal  government.  Many  of  these 
persons  were  powerful  and  wealthy;  and  all  now  felt  a 
common  interest  in  upholding  the  national  credit, 
which,  through  these  wise  and  vigorous  measures  of 
Hamilton,  was  soon  completely  restored: 

141.  The  next  step  was  to  raise  a  revenue  for  the 
carrying  on  of  the  government,  and  this  must  be  raised 
by  Federal  taxaiion.    There  were  two  ways  in  wt-^h 


this  could  be  done— by  imposing  duties  on  goods  im- 
ported into  the  country,  or  by  levying  Internal  taxes. 
By  the  first  method,  the  United  States  would  declare  its 
right  to  tax  foreigners;  by  the  second,  to  tax  its  own 
citizens.  The  former  method  was  mainly  resorted  to, 
because  it  was  more  indirect,  and  because  the  people, 
as  yet,  did  not  like  the  idea  of  being  directly  taxed  to 


support  the  general  government,  even  though  it  had 
been  established  by  themselves.    However,  a  tax 


laid  upon  the  manufacture  of  spirituous  liquors  in  1794, 
and  this  caused  serious  trouble.  The  settlers  in  the 
mountains  of  Pennsylvania  and  Virginia  had  long  since 
found  out  that  it  cost  more  to  carry  their  corn  and 
wheat  to  market  than  they  could  sell  it  for,  and  accord- 
ingly they  distilled  it  into  whisky.  When  Congress 
laid  a  tax  on  whisky,  they  bitterly  opposed  it,  and  when  W*hi«kyic- 
the  revenue  officers  came  to  collect  the  tax,  the  settlers  •nr'«!CUOt- 
refused  to  pay  it,  and  threatened  to  take  up  arms.  But 
Washington  instantly  sent  an  army  of  sixteen  thousand 
men  into  the  disaffected  region,  and  the  insurrection 
was  summarily  suppressed. 

142.  The  Indian  tribes  on  the  Ohio  became  very  Indian  wu 
troublesome  to  tho  settlers  who  now  began  to  pour  into 

the  west.  General  Harmer,  who  was  sent  against  the 
savages  in  1790.  was  defeated  near  the  present  site  of 
FortWayne,  Indiana,  and  General  St.  Clair  met  with  a 
similar  disaster  the  next  year.  General  Wayne  ("Mad 
Anthony")  was  then  despatched  to  the  Indian  country. 
He  devastated  their  villages,  sweeping  everything  be- 
fore him.  till  ho  reached  the  Maumee  river,  in  the  north- 
west corner  of  Ohio.  There  be  won  a  great  victory  near 
the  site  of  Maumee  City,  August  SO,  1704,  and  obliged 
the  Indians  to  sue  for  terms.  By  a  treaty  couclnded  in 
the  following  year,  the  United  States  acquired  from  the 
savages  a  large  tract  for  settlement  in  the  present  states 
of  Ohio  and  Indiana. 

143.  About  this  time  the  dhislons  between  political  Ort«n  »i 
parlies  become  strongly  marked.   The  occasional  irrita  .,cl1 
tion  shown  in  the  debates  in  Congress  is  sn  cvidonco  Paruc4- 
that  the  first  ill  defined  estimate  of  the  new  scheme  of 
government  was  giving  way  to  positive  and  settled 
opinions  of  its  powers,  and  of  the  polLy  which  should 

be  followed  in  managing  it.  As  we  have  seen,  people 
were  first  divided  into  two  great  national  parties  in  the 
autumn  of  1787.  when  the  quest iou  at  issue  was  whether 
the  Federal  constitution  should  be  ratified  by  the  slates.  . 
It  is  probable  that  a  majority  of  tho  American  people 
were  anti-Federalists  in  1780,  although  the  Federalists, 
by  the  active  assistance  of  many  of  their  natural  op- 
ponents, had  gained  the  executive,  tho  house,  the  ju- 
diciary and  most  of  the  state  legislatures,  and  were  able 
to  defeat  the  disagreeing  factions  kuown  collectively  as 
anti-Federalists.  Hamilton's  measures  as  secretary  of 
the  treasury  embodied  an  entire  system  of  public  policy, 
aud  the  opposition  to  them  made  the  differences  be* 
tween  the  two  parties  still  more  prominent  Hamil- 
ton's opponents,  led  by  Jefferson,  made  tho  objection 
to  his  principal  incisures  tbat  they  assumed  powers  in 
the  national  government  which  were  not  granted  to  it 
by  tho  constitution.  Hamilton  then  fell  back  upon  the 
elastic  clause  of  the  constitution,  and  maintained  that 
these  powers  were  implied  in  it.  Jefferson  held  that  this 
doctrine  of  "implied  powers"st  retched  theelastic  clause* 
too  far.  He  claimed  that  this  clause  ought  to  be  construed 
strictly  and  narrowly.  Hamilton  contended  that  it 
ought  to  be  construed  loosely  and  liberally.  Hencr  the 
names  "sirict-constructlonist"  and  "loose-construction- 
ist,"  which  mark,  perhaps,  the  most  profound  and  abid- 
ing antagonism  in  the  history  of  American  politics. 

144.  During  the  year  1702,  the  various  anti-Federalist 
factions  had  become  cemented  into  one  party  through 
their  efforts  in  resisting  the  Federalists,  but  the  party 
still  lacked  a  name.  Tbat  of  anti-Federalist  was  no 
longer  applicable,  for  its  opposition  to  the  Federal 

•  Article  I..  Section  VIII..  Clan«c  18. 
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anion  bad  entirely  ceased,  and  the  parties  had  become 
divided  in  the  only  sound  and  healthy  way  possible  in 
a  five  country,  namely,  into  those  who  wished  to  ex- 
tend.and  those  who  wished  to  limit,  the  powers  of  gov- 
ernment. Neither  party  had  been  consistent  in  apply- 
ing its  principles,  but  in  the  main,  Hamilton  can  be 
called  the  founder  of  the  Federalist  partv,  which  had 
for  iis  successors  the  National  Republicans  of  1828.  the 
Whigs. of  lb33  to  1853,  and  the  Republicans  of  1854  to 
the  present  time,  while  Jefferson  may  be  regarded  as  the 
founder  of  the  party  which,  after  discarding  the  old 
name  of  ami  Federalist,  adopted  that  of  Democratic- 
Republican.  This  always  was  the  official  party  title. 
They  preferred  to  bo  called  Republicans,  while  their 
enemiea  tried  to  call  them  Democrats,  an  epithet  which 
was  then  supposed  to  convey  a  stigma.  However,  the 
correct  name  for  this  party  was  Republican  from  about 
1792  to  about  1828,  and  since  then  it  has  been  known  as 
the  Democratic  party. 

145.  At  the  request  of  both  Federalists  and  Republi- 
cans, Washington  consented  to  serve  aa  president  a 
second  time,  eo  that  the  party  contest  was  narrowed 
down  to  tho  vice-presidency.  For  this  office  the  anti- 
Federalists,  or  Republicans,  as  they  were  now  called, 
supported  George  Clinton,  of  New  York,  while  the 
Federalists  presented  the  name  of  John  Adama.  Jef- 
ferson would  doubtless  have  been  put  forward,  but  that 
would  have  cost  Virginia  her  vote,  for  her  electors 
could  not  have  voted  for  Washington  and  Jefferson, 
both  being  from  Virginia.  The  presidential  election 
took  place  November  6,  1792,  and  resulted  In  a  Fed- 
eralist jjucces8  and  the  re-election  of  John  Adams. 
During  Washington's  first  term,  Vermont,  by  consent 
of  Congress,  was  admitted  into  the  Union  (February 
18.  1791.)  and  Kentucky  became  a  state  on  the  1st  of 
June,  1792.  In  the  year  17SH  a  bill  for  the  establish- 
ment of  a  national  bank  was  introduced  into  Congress, 
which  passed  after  a  strong  debate. 

146.  During  the  first  years  of  the  American  Republic, 
the  terrible  scenes  of  the  French  Revolution  were  en- 
acted. Jefferson  and  the  anti-Federalists  sympathized 
strongly  with  the  French  Revolutionists,  and  wished  to 
aid  them  in  their  struggle  against  the  European  powers. 
This  party  specially  affected  the  lovcling  principles 
avowed  by  the  French  Republicans,  and  the  opposite 
party  did  not  object  to  these  principles  to  a  limited  de- 
gree. Early  in  April,  1798,  news  was  received  that  the 
French  Republic  had  declared  war  against  Great  Brit- 
ain and  Holland.  It  exefted  the  -sympathies  of  the 
American  people  foi  their  Bister  republic,  even  though 
that  republic  was  the  aggressor;  and  it  needed  a  firm 
hand  and  indomitable  will  like  Washington's  at  this 
time  to  control  public  affairs,  for  the  country  was  in  a 
position  to  drift  easily  into  war  as  an  ally  of  France. 
Washington  consulted  his  cabinet,  and  by  their  unaui- 
mous  advice  determined  to  regard  the  former  treaty  as 
nullified  by  the  change  of  government  in  France,  and  to 
issue  his  proclamation  of  neutrality  between  the  French 
Republic  and  ber  enemies.  The  proclamation  at  once 
called  down  a  storm  of  rage  and  invective  against  the 
president.  He  was  assailed  by  the  press  and  extreme 
republicans,  and  accused  of  being  an  enemy  to  Franco 
and  republican  institutions,  of  disregarding  a  solemn 
treaty,  and  of  usurping  the  functions  of  Congress  in  re- 
gard to  tho  announcement  of  peace  or  war. 

147.  The  French  expected  the  Americans  to  help 
them  in  their  war  with  England,  and  in  1793  they  sent 
over  a  minister  to  the  United  States  to  induce  them  to 
do  so.  This  man  was  called  Citizen  Genet  He  arrived 
at  Charleston,  South  Carolina,  in  April,  and  was  re- 
ceived with  the  most  extravagant  marks  of  public 
attachment.  Misled  by  the  warmth  of  his  reception, 
he  entered  on  and  persisted  in  a  course  wbich  would 
only  have  been  pardonable  if  he  bad  been  still  on 
French  soil.    He  fitted  out  privateers  from  American 

to  cruise  against  the  enemies  of  France,  and 


sought  to  embark  the  American  people  in  the  cause  of 
his  country  whatever  might  be  the  determination  of 
the  government.  Many  Jtepublicans  were  disposed  to 
uphold  him  in  all  his  acts,  but  his  insolence  presently 
disgusted  his  own  supporters.  He  violently  assailed 
President  Washington  and  the  government,  and  other- 
wise misbehaved  himself,  until  Washington  sternly 
checked  bis  proceedings,  and  at  length  complained  of 
him  to  the  French  government,  which  thought  best  to 
recall  him. 

148.  About  this  time  war  was  apprehended  between  Tbrntpnc" 
the  United  States  and  England.    England  had  never  5arJ*ltV 
accredited  a  minister  resident  to  the  United  States,  and  E°8la,1<1* 
had  refused  to  carry  out  those  articles  of  the  Treaty  of 

1783.  which  bound  her  to  surrender  her  military  posts 
on  United  States  soil,  and  to  pay  for  the  slaves  carried 
away  by  her  armies.  She  bad  also  issued  orders  which 
bore  bard  upon  American  merchants  and  sailors.  Sho 
claimed  tho  right  to  lay  bold  of  any  provision  fot  the 
enemy  which  6be  might  find  in  a  neutral  vessel,  to  eeize 
the  product  of  French  colonics  wherever  found:  and  to 
board  any  vessel  to  make  search  for  seamen  of  British 
birth,  and  carry  them  off  for  her  own  service.  It 
was  also  believed  that  ber  agents  bad  interfered  to 
prevent  treaties  of  peace  with  the  Bavages  of  the  north- 
west, and  had  incited  them  to  renewed  attacks  upon 
the  frontier  settlements.  Her  refusal  to  evacuate  the 
western  posts  was  grounded  on  tho  alleged  unjustifiable 
neglect  of  the  United  States  to  enforce  that  article  of 
the  treaty  of  1783  which  provided  for  the  payment  of 
debts  due  to  British  subjects.  For  her  further  offensive 
measures  no  justification  was  offered,  except  her  sover- 
eign will.  Out  of  these  circumstances  war  might 
easily  have  grown,  and  it  required  all  the  wisdom  of 
Washington  and  his  advisers  to  prevent  it.  So  bitter 
was  the  feeling  against  England  held  by  men  of  both 
parties,  that  Congress  began  at  once  to  take  measures 
to  raise  an  army,  equip  a  navy  and  to  stop  all  commerce 
with  her.  War  was  imminent,  and  Washington  deter- 
mined .to  avert  it. 

149.  He  appointed  John  Jay,  who  was  then  chief  J«y'« 
justice,  to  be  envoy  extraordinary  to  England,  for  the 
purpose  of  preserving  peace  by  a  new  treaty,  in  which 

the  points  in  dispute  between  the  two  countries  should 
be  settled.  Jay  concluded  a  treaty  with  England 
which  did  not  satisfy  him,  but  which  was  the  best  be 
could  secure.  It  reached  America  March  7,  1795,  and 
was  sent  to  the  senate  in  special  session,  June  8.  The 
treaty  provided  that  the  western  posts  be  surrendered 
to  the  United  Stales,  that  compensation  be  made  for 
illegal  captures  of  American  property,  and  British 
creditors  be  secured  the  means  of  collecting  debts,  con- 
tracted prior  to  the  Revolution.  But  England  still 
retained  the  right  of  impressing  American  seamen  of 
English  birth,  and  of  shutting  off  American  commerce 
from  the-West  Indian  trade.  When  the  conditions  of 
the  treaty  became  known  there  was  great  excitement 
in  all  portions  of  the  country,  and  the  wrath  of  the 
Republicans  rose  to  fever  heat.  Hamilton  was  stoned 
on  the  street,  and  scurrilous  newspapers  railed  Bgaiu*t 
Washington,  calling  him  tho  "  step  father  of  hi* 
country.'"  But  the  senate  ratified  the  treaty,  and 
Washington  signed  it,  because  imperfect  though  it 
was,  it  was  better  than  none,  and  would  avert  war 
It  was  the  first  substantial  recognition  which  England 
had  made  of  the  sovereign  rights  of  the  United  Stales, 
and  the  result  proved  Washington's  wisdom,  for  peaco 
prevailed,  commerce  revived,  and  many  who  had  at 
first  denounced  the  treaty,  became  its  friends. 

150.  During  Washington's  second  term,  party  con-  Parj 
tests  bad  become  numerous  in  the  sessions  of  Congress.  COD  '  *  K 
After  much  opposition  on  the  part  of  the  Republicans, 

the  Federalists  succeeded  in  passing  a  system  of  in- 
direct taxation  to  provide  for  the  increased  expenses  of 
the  government.  A  Federalist  bill  to  prevent  such 
practices  as  Genet's  was  opposed  by  the  Republicans. 
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but  was  passed  witn  some  modifications.*"  An  attempt 
wa*  made  by  some  of  the  Republicans  to  secure  the 
parage  of  resolutions  censuring  Hamilton's  manage- 
ment of  the  treasury,  but  it  met  with  no  success.  The 
supreme  court  bad  decided  that  an  action  brought  by  a 
citizen  of  tire  United  States  would  lie  against  a  stale, 
just  as  against  any  other  corporation.  This  alarmed 
the  ReDublicans.  An  amendment  to  the  constitution 
was  therefore  adopted  bv  Congress,  securing  states 
against  suits  in  the  United  States  courts.  It  was  after- 
ward ratified  by  the  required  number  of  states,  and 
became  the  Xllh  Amendment,  which  has  enabled  so 
many  states  to  repudiate  debt  with  impunity.  In  June, 
1700.  Tennessee,  formerly  a  part  of  North  Carolina, 
became  a  state  of  the- union. 

»  151.  The  time  for  a  new  election  of  president  was 
now  at  hand.  Washington  was  importuned  to  accept 
a'third  term  of  office.  Electors  nominated  by  both 
parties  were  called  upon  to  promise  that,  If  elected, 
they  would  give  their  first  votes  to  Washington,  but  he 
refused  to  accept.  When  be  retired  from  the  presi- 
dency he  made  a  farewell  address  to  the  people  of  the 
Unitt.-d  States.  In  that  address,  which  is  weighty  with 
words  of  wisdom,  he  urged  the  people  to  prize  the 
Union  which  they  had  formed  ;  to  remember  that  each 
part  of  the  country  had  free  intercourse  with  all  other 
parts,  and  that  each  could  help  the  other.  He  begged 
them  to  suffer  no  parties  to  gain  ascendancy  in  the 
Union  which  should  weaken  its  strength,  aud  bade 
them  to  glory  in  the  name  of  America.  He  reminded 
them  that  Europe  had  interests  in  which  America  bad 
little  concern,  warned  them  against  the  admission  of 
any  European  or  other  foreign  influence  into  American 
councils,  and  urged  them  to  make  religion,  education 
and  public  good  faith  the  basis  of  government. 

152.  As  Washington  refused  to  be  a  candidate  for  a 
third  term,  the  election  of  1796  was  warmly  contested 
by  the  two  parties.  No  formal  nominations  were 
made  but  it  was  understood  that  the  Republican 
electors  would  cast  their  votes  for  Thomas  Jefferson, 
jf  Virginia,  and  Aaron  Burr,  of  New  York,  and  the 
Federalist  electors  for  John  Adam3,  of  Massachusetts, 
ind  Thomas  Pinckney,  of  Maryland.  Hamilton,  hav- 
ing made  so  many  enemies  by  his  political  zeal,  was 
not  considered  a  suitable  candidate.  The  principles  of 
tho  two  parties  were  distinctly  understood.  The 
Republicans  claimed  to  bo  the  Iriends  of  liberty  and 
the  rights  of  man,  the  advocates  of  economy  aud  of 
the  rights  of  tho  states.  Tho  Federalists  claimed  sup 
port  as  the  authors  of  the  Government,  the  friends  of 
neutrality,  peace  and  prosperity,  and  the  direct  in- 
heritors of  Washington's  policy.  In  February,  1797, 
the  electrical  votes  were  counted,  and  John  Adams, 
the  Federalist  candidate,  wus  found  to  be  elected 
president,  and  Jefferson,  according  to  the  rule  at  tho 
time,  as  6econd  on  the  list,  becamo  vice  president. 
This  was  an  unwise  rule,  since  under  it  the  death  of 
tho  president  might  reverse  tho  result  of  the  election. 

153.  Oil  March  4,  1797,  Adams  and  Jefferson  were 
sworn  into  office.  Shortly  after  the  commencement  of 
President  Adams'  administration  the  French  Directory, 
displeased  with  the  strict  neutrality  which  the  United 
Statos  bad  observed  during  its  war  with  England,  and 
also  on  account  of  the  treaty  of  peace  which  had 
heen  recently  entered  into  between  England  and  the 
United  States,  adopted  resolutions  highly  injurious  to 
American  commerce,  and  refused  to  receive  Mr. 
Pinckney,  the  American  minister,  until  the  United 
States  bad  complied  with  their  demands.  The  first 
act  of  Mr.  Adams  was  to  call  an  extra  session  of  Con- 
gress, to  determine  how  a  war  with  France  was  to  bo 
avoided.  A  special  commission  of  tbreo  envoys  was 
sent  to  France,  John  Marshall,  afterward  chief  justice, 
Charles  Pickney  and  Elbridge  Gerry,  but  the  French 
government  refused  to  receive  them.  Princo  Talley- 
rand hid  the  impudence  to  send  secret  agents  to  deal 


wilh  the  envoys.'  These  agents  demanded  that  a  large 
sum  of  money  be  paid  the  government  before  the 
envoys  could  be  received  at  all.  After  that  the  United 
States  must  lend  money  to  France  to  enable  her  to 
carry  on  her  war.  When  this  was  done  France  would 
repeal  some  of  the  acts  which  injured  American  < 
merre.. 

154.  The  envoys  indignantly  refused  to  accept ! 
terms  and  sent  home  to  America  an  account  of  this 
infamous  proposal,  and  Mr.  Adams  laid  the  dispatches 
before  Congress,  substituting  the  letters  X.  Y.  Z.  for  X.  T  Z. 
Talleyrand's  emissaries.    Hence,  these  papers  have  J"Pa,c*' 
ever  since  been  known  as  the  "X.  Y.  Z.  dispatches.'^ 

April  8  the  senate  voted  to  publish  the  X.  Y.  Z.  letters 
and  the  dispatches  of  the  envoys.  To  England  theyf 
seemed  of  such  importance  that  they  were  sent  to  every, 
part  of  Europe  to  excite  feeling  against  France.  One 
burst  of  indignation  arose  in  America,  and  for  the 
moment  the  Republican  party  seemed  overwhelmed.' 
Pinckney  had  declared,  "  Millions  for  defence,  but  not 
one  cent  for  tribute,"  and  the  words  were  taken  up  as 
a  popular  cry.  The  United  States  prepared  for  war. 
A  few  excellent  frigates  were  built,  an  army  was 
raised,  and  Washington  was  placed  in  command  with 
the  rank  of  lieutenant-general.  It  was  during  this 
excitement  that  the  eong  of  "Hail  Columbia"  was 
published.  American  men-of-war  were  ordered  to 
seize  any  French  vessels  which  should  commit  depreda- 
tions on  American  commerce,  and  some  naval  engage-' 
menu  took  placowith  success  on  the  American  side; 
Intercourse  with  France  was  suspended.  The  treaties 
with  France  were  no  longer  binding  upon  the  United 
8tates.  and  authority  was  given  to  the  president  to 
issue  letters  of  marque  and  reprisal. 

155.  The  country  was  now  on  the  side  of  the  govern- 
ment. The  Federalists,  who  had  been  losing  ground,1 
were  now  stronger  than  before.  They  attempted  to 
strengthen  the  government  still  further  by  passing  in 
Congress  two  acts  ca'led  the  alien  and  sedition  lawa.  Alien 
The  first  of  these  acts,  passed  June  25.  1798,  author-  Bcdlltc 


ized  the  president  to  order  out  of  the  country  any  alien 
whom  be  might  regard  as  dangerous  to  the  peace  and 
liberty  of  America,  and  made  provisions  for  the  fining 
and  imprisonment  of  such  aliens  as  refused  to  obey  the 
president's  order.  July  14  the  sedition  law  was  passed. 
By  this  net  a  heavy  fine  and  imprisonment  were  im- 
posed upon  such  as  should  combine  or  conspire  to- 
gether to  oppose  any  measure  of  the  government,  and 
upon  such  as  should  utter  any  false,  scandalous  or  ma- 
licious writing  against  the  government,  Congress  or 
president  of  the  United  Slates.  This  act  was  to  re- 
main in  force  until  March  3,  1S01.  These  law s  placed 
a  power  in  the  bands  of  the  government  which  alarmed 
the  Republicans.  They  claimed  that  the  laws  were 
aimed  against  them.  They  opposed  the  action  of  Con- 
gress, not  as  friends  of  France  but  as  Ame-icans.  They 
believed  that  less  power  should  be  given  to  the  federal 
government,  and  more  to  the  separate  states.  This  be- 
lief, which  so  nearly  prevented  the  adoption  of  the 
constitution,  had  never  disappeared.  It  showed  itself 
on  every  occasion,  and  helped  to  shape  the  course  of 
the  Democratic- Republican  party.  This  party  came  to 
be  called  the  8tatesright  party,  "because  it  was  jealous 
lest  the  states  should  not  have  all  their  rights  under  the 
constitution. 

156.  Thus,  when  the  Federalists  forced  through  Con- 
gress the  alien  and  sedition  laws,  they  called  forth  a 
vigorous  remonstrance  from  the  southern  Republicans. 
A  series  of  resolutions,  drawn  up  by  JttT<  r*on,  was 
adopted  by  the  legislature  of  Kentucky  (179H),  and  a 
similar  series,  drawn  up  by  Madison,  was  adopted  in 
the  same  year  by  the  legislature  of  Virginia.  These 
are  known  as  the  Kentucky  and  the  Virginia  Resolu  i 
tions  of  1798.  The  Virginia  Resolutions  asserted  that 
in  adopting  the  constitution  the  states  had  surrendered 
only  a  limited  portion  of  their  powers;  that  whenever  ; 
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the  Federal  government  should  exceed  its  delegated 
authority,  it  was  the  right  and  duty  of  the  states  to  in- 
terpose and  pronounce  such  acts  unconstitutional.  Ac- 
cordingly, by  these  resolutions,  Virginia  declared  the 
alien  and  sedition  laws  to  be  a  usurpation  by  the  Fed- 
eral government  of  powers  not  granted  to  it,  and  were 
thereby  unconstitutional,  and  she  appealed  to  the  other 
stales  to  join  in  that  declaration.  The  response  from 
other  states  being  unfavorable.  Virginia  repealed  those 
resolutions  the  next  year.  1799. 

157  The  attitude  assumed  by  Virginia  in  these  reso- 
lutions was  certainly  uncalled  for,  either  on  her  part 
or  that  of  any  other  state,  inasmuch  as  the  constitu- 
tionality of  the  acta  of  Congress  could  b*  decided  by 
a  competent  tribunal  only — the  federal  supreme  court, 
•r.'ui-ky  The  Kentucky  Resolutions  were  to  the  same  general 
.union,  effect  as  those  of  Virginia,  but  with  the  additional  dec- 
laration that  the  federal  constitution  was  merely  a  com- 
pact, to  which  the  several  states  were  the  one  party 
and  the  federal  government  the  other,  and  that  each 
party  must  decide  for  itself  as  to  the  infractions  of  the 
compact,  and  as  to  the  proper  remedy  to  be  adopted. 
These  resolutions  received  as  little  attention  as  those  of 
Virginia.  In  the  following  Tear  (1799)  Kentucky  re- 
pealed the  resolutions,  but  with  the  additional  clause 
that  a  state  might  rightfully  nullify  and  declare  void 
any  act  of  Congress  which  it  might  consider  unconsti- 
tutional This  wm  a  dangerous  assumption,  for  it 
verged  upon  the  right  of  secession,  and  these  resolu- 
tions were  u«d  by  the  south  as  a  partial  precedent  for 
nullification  in  1832.  and  for  secession  in  1860 

1&9.  Meaowhlle,  though  there  was  open  hostility  be- 
tween France  and  the  United  8 tales,  war  was  not  act- 
ually declared  The  French,  seeing  the  warlike  atti- 
tude of  the  United  States,  became  more  civil.  Talley- 
rand tried  to  disavow  the  X  V  Z.  affair,  and  made 
conciliatory  proposals  to  Vsns  Murray,  the  American 
minister  at  the  Hague.  The  president  bad  expressed 
bis  determination  to  send  no  more  ministers  to  France 
until  assured  of  a  friendly  reception,  but  he  suddenly 
appointed  three  envoys  to  that  country  against  the  pro- 
test of  two.  of  bis  cabinet  Their  protest  was  sus- 
tained by  the  leading  Federalists  throughout  the  coun- 
try, and  by  this  act  the  president  lost,  m  some  degree, 
the  support  of  his  party  For  some  time  also  there  bad 
been  intense  Jealousy  and  dislike  between  Adams  and 
Hamilton,  the  other  great  Federalist  leader,  and  this 
increased  the  difficulties  of  the  Federalist  party  When 
the  new  embassy  reached  Paris,  tbey  found  the  gov- 
ernment in  the  bands  of  Napoleon  Bonaparte,  who 
gave  them  a  cordial  welcome,  and  they  soon  succeeded 
in  settling  the  matters  in  dispute  in  an  amicable  man- 
ner The  policy  of  John  Adams  in  making  peace  with 
France,  contrary  to  the  popular  sentiment,  demands 
the  highest  commendation,  but  it  lost  htm  the  presi- 
dency for  a  second  term, 
h  of  169.  On  the  14th  of  December.  1799.  George  Wash 
ington  died  at  Mount  Vernon  after  only  one  day's  ill 
ncss.  The  event  was  mourned  all  over  the  United 
8tales  with  sincere  sorrow,  and  was  appropriately  ob- 
served by  Congress  and  other  public  bodies.  Bonaparte 
ordered  the  standards  of  the  French  army  to  be  abrouded 
in  crape  for  ten  days,  and  in  England  a  fleet  of  sixty 
British  men-of-war  lowered  their  Bags  to  half  mast.  In 
>i  »r  the  following  year  the  national  capital  was  removed 
:;..t,iI.  from  Philadelphia  to  the  site  chosen  on  the  banksof  the 
Potomac.  The  city  there  laid  out  received  the  name  of 
of  Washington. 

'  Mirth  160.  By  the  spring  of  1800  it  became  manifest  that 
".  the  Federalist  party  was  losing  ground.  In  April  the 
New  York  state  election  went  against  them.  Soon 
after  this,  the  dismissal  by  the  president  of  some  of  the 
the  cabinet  officers  who  were  too  friendly  with  Hamil- 
ton, caused  an  irreparable  break  in  the  party.  Hamil- 
ton printed  a  severe  attack  on  the  president,  and  en- 
*i/iA7ored  to  make  arrangements  for  giving  Pincknoy  * 
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majority  of  Federalist  electors  that  lie  might  L<-  chosen 
president  and  Adams  vice-president,  as  these  two  wers 
the  nominees  of  the  Federalist  party.  The  Republican 
candidates  were  Thomas  Jefferson,  of  Virginia,  and 
Aaron  Burr,  of  New  York  The  fourth  presidential 
election  took  place  in  November.  1800  The  election 
was  very  close.  In  February.  1801.  the  electoral  votes 
were  counted,  of  which  73  were  for  Jefferson,  73  for 
Burr.  65  for  Adams.  64  for  Pinckuey.  and  I  for  Jay 
There  was  no  highest  name  on  the  list,  and  it  was  left 
for  the  house  of  representatives  to  choose  between  the 
two  highest  candidates.  The  bouse  was  Federalist,  but 
was  restricted  to  a  choice  between  two  Republicans. 
Some  of  the  Federalists  wished  to  elect  Burr  instead  of 
their  great  opponent,  Jefferson,  but  Hamilton  used  all 
his  influence  against  such  a  scheme,  and  at  last,  on 
February  17.  1801.  Jefferson  was  elected  by  the  bouse, 
and  Burr  became  vice-president 

161  The  inauguration  of  Jefferson  was  the  first  that  r.  unh 
took  place  in  the  city  of  Washington.    The  new  presi-  JVj,'"",>lr*' 
dent's  first  inaugural  message  announced  the  future 

policy  of  the  Republican  party  to  be  careful  fostering 
of  the  state  governments,  the  restriction  of  the  powers 
of  the  Federal  government  to  their  lowest  constitutional 
limit,  the  immediate  payment  of  the  national  debt  and 
the  reduction  of  the  army,  the  navy  the  taxes,  and  the 
|  duties  on  imports,  to  the  lowest  available  point  Many 
,of  the  Federalists  believed  that  speedy  ruin  to  thecoun 
try  would  follow  the  advent  of  Jefferson  to  the  presi 
dency.  He  was  "an  atheist  in  religion  and  a  fanatic  in 
politics,"  and  the  vice- president  was  only  more  tolerable 
because  less  known.  The  party  which  supported  them, 
it  was  claimed,  was  composed  of  revolutionists,  disor- 
ganizers  and  Jacobins.  The  Federalist  party,  which 
contained  the  larger  portion  of  the  intellect,  wealth  and 
culture  of  the  country,  honestly  believed,  no  doubt, 
that  the  government  bad  fallen  into  bad  hands  But 
their  fears  were  groundless.  The  president's  first  ad- 
ministration was  marked  by  national  prosperity  Tha 
principal  ofiQces  of  government  were  transferred  to  the 
Republican  party,  and  executive  pardons  were  issued 
to  those  persons  who  bad  been  imprisoned  under  the 
alien  and  sedition  laws.  The  supreme  court,  under  the 
lead  of  Chief  Justice  Marshall,  remained  Federalist  in 
complexion,  and  did  a  grand  work  for  several  years  in 
interpreting  and  strengthening  Cbe  constitution.  Presi- 
dent Jefferson  instituted  the  custom  of  sending  a  writ- 
ten message  to  both  houses  of  Congress  as  more  befit 
ting  Republican  simplicity,  instead  of  giving  the  ad 
dress  in  person,  which  had  hitherto  been  the  rule. 

162  The  populatiou  of  the  United  States  was  rapidly  The 
increasing,  and  was  beginning  to  press  foTwardlp.to  the  UuL-uu* 
Mississippi  valley.    In  1802  Ohio  was  admitted  into  the  P«reh*<-'- 
union.  Mississippi  and  Indiana  were  already  organized 

as  territories,  and  a  growing  interest  was  felt  in  the 
western  country.  .  By  a  secret  tresty  with  Spain  in 
1800.  France  bad  recovered  the  territory  pf  Louisiana, 
the  Spanish  civil  officers,  however,  were  left  in  com 
mand,  and  in  1802  the  Spanish  intendant  at  New  Or 
leans  issued  a  proclamation  closing  the  Mississippi  tc 
Amancan  commerce.  Tbia  action  threatened  to  resitl' 
in  war.  Jefferson  had  opened  negotiations  with  Ns  *>• 
leon  for  the  purchase  of  the  territory.  The  French  er 
peror  bad  at  first  refused  to  treat  on  the  subject.  He 
had  acquired  this  territory  with  the  vague  intention  ot 
regaining  the  French  ascendancy  In  America,  which 
had  been  lost  in  the  seven  years'  war.  Knowing  thai 
whoever  controlled  the  mouth  of  the  Mississippi  must 
become  master  of  the  whole  valley.  Jefferson  proposed 
to  buy  New  Orleans.  Napoleon  bad  refused  this.  also, 
but  in  1808  the  prospect  of  a  renewed  war  with  Great 
Britain  made  him  change  his  mind  He  knew  that  in 
case  of  war  an  Bngllah  fleet  would  be  sent  to  take  pos- 
session of  Louisiana,  and  that  it  would  be  irnpossiblo 
for  the  French  to  hold  the  port  of  New  Orleans  He 
was  determined  that  the  place  should  not  fall  into  the 


Digitized  by  Google 


750 


U  MTli  D    S  T  A  T  L  S 


bands  of  bis  powerful  euemy,  so  he  offered  to  sell  it  to 
the  United  Slates  for  fifteen  million  dollars.  The  presi- 
dent at  once  agreed  to  the  proposition,  though  he  be- 
lieved that  the  constitution  gave  the  Federal  govern- 
ment do  puwer  to  purchase  foreign  territory  and  make 
it  a  part  of  the  union.  In  this  instance,  an  article  for 
the  ratification  of  the  purchase  was  prepared  as  an 
amendment  to  the  constitution,  but  was  never  offered, 
as  the  president's  action  met  with  a  general  acquiescence 
and  has  since  been  imitated  in  similar  instances  with- 
out question.  Thp  Louisiana  purchase  included  every- 
thing west  of  the  Mississippi  not  already  occupied  by 
Spain,  and  comprised  the  whole  or  part  of  the  present 
states  of  Arkansas,  Colorado.  Iowa.  Kansas,  Louisiana, 
Minnesota.  Missouri.  Nebraska,  Oregon,  the  two  Dako- 
tas.  Montana,  Washington,  Wyoming,  Idaho,  and 
the  Indian  territory.  The  effect  of  this  great  acqui- 
sition of  territory,  by  such  an  active  and  prosper- 
'  ous  people  as  the  Americans,  was  to  insure  them  the 

ultimate  control  of  the  continent  without  incurring  any 
foreign  warfare  worth  historic  mention.  It  set  the  na- 
tion free  for  an  indefinite  length  of  time  from  European 
complications,  but,  on  the  other  hand,  it  was  the  means 
of  creating  some  new  and  formidable  features  In  the 
rivalry  between  the  free  states  and  slave  states. 
1C3.  The  Barbary  states  on  the  southern  shores  of 
V«t**  l8B  Mediterranean  were  in  the  habit  of  sending  ou£ 
piratical  vessels  to  prey  upon  the  commerce  of  other 
nations  and  reduce  their  sailors  to  slavery.  All  the 
great  powers  of  Europe,  as  well  as  the  United  S.ates, 
had  adopted  the  custom  of  paying  tribute  to  these  petty 
governments,  in  order  to  secure  immunity  for  their 
trade.  But  these  pirates  grew  increasingly  insolent,  so 
that  the  patience  of  the  American  government  became 
entirely  exhausted.  A  small  fleet  was  sent  out  to  tho 
Mediterranean,  which  bombarded  Tripoli.  After  a 
desultory  warfare  extending  over  two  years,  the  Tri- 
politans  sued  for  peace.  The  English  government 
then  followed  the  example  of  the  United  States,  and  in 
a  few  years  more  this  abominable  nuisance  was  sup- 
pressed. 

In  the  latter  part  of  1803,  during  the  first  session  of 
the  VIII  Congress,  the  manner  of  the  presidential 
election  ws«  amended  to  the  form  which  it  has  at 
present.    The  amendment  having  been  ratified  by  the 

T> ■  '"Hib  necessary  number  of  states,  this  became  tho  XII 
'  :-  amendment  to  the  constitution.  Articles  of  impeach- 
ment were  voted  by  the  house  against  a  federalist 
judge,  Chase  of  Man-land,  for  arbitrary  and  oppressive 
conduct  in  trying  cases  under  the  alien  and  sedition 
laws.  At  the  next  session  of  Congress  in  1804,  Chase 
was  tried  and  acquitted. 

n-.tr  -<;n  1 04.  In  1804  Jefferson  was  re-elected  president,  with 
George  Clinton  for  vice  president,  in  place  of  Aaron 
Burr,  who  had  separated'  from  his  party.  The  feder- 
alists then  made  Burr  a  candidate  for  the  governorship 
of  New  York,  but  here,  as  in  1801,  Hamilton  used  his 
influence  agaiDSt  him.  and  Burr  was  defeated.  Resent- 
ing this  opposition.  Burr  contrived  to  force  Hamilton 
into  tho  acceptance  of  a  challenge.  They  met  on  July 
11,  1804,  and  Hamilton  was  killed.  Tho  mourning  of 
the  country  orer  the  loss  of  this  distinguished  man 
was  intense,  and  the  wretched  Burr  found  that  bis 
public  career  was  at  an  end.  Bankrupt  in  fortune,  and 
a  fugitive  from  home,  he  visited  New  Orleans  and 
other  parts  of  the  south  and  west  (1805)  for  the  pur- 
-  5<oa-||08e  of  arranging  an  enterprise  whose  exact  object  has 
'  never  been  positively  discovered.    He  planned  either 

the  seizure  of  Mexico,  or  the  establishment  of  a  mon- 
archy west  of  the  Alleghanics.  He  was  arrested  by 
the  federal  government  on  a  charge  of  treason,  and 
was  tried  before  Chief  Justice  Marshall  in  September, 
1807,  but  after  a  long  investigation  he  was  acquitted 
m  consequence  of  a  defect  in  the  chain  of  evidence. 
Afterward  he  became  an  outcast  from  society  and  died 
in  obscurity. 


I  165.  On  the  Itb  of  March.  1805.  Jefferson  and  Clin- J  f  • 
I  ton  were  sworn  into  office.  Jefferson's  second  admin-  . 
istration  was  the  beginning  of  a  stormy  period  which  not 
ended  in  war.  The  wars  of  Napoleon  still  continued, 
and  France  and  Great  Britain  were  using  every  expedi- 
ent to  cripple  each  other  without  regard  to  the  rights 
of  neutral  nations.  In  the  beginning  of  these  wars 
the  United  States,  being  a  neutral  power,  had  acquired 
a  valuable  foreign  commerce,  but  this  was  speeddy 
destroyed  by  the  arbitrary  measures  of  the  belligerent*. 
With  bis  famous  Berlin  and  Milan  decrees.  Napoleon 
sought  to  prevent  neutral  vessels  from  entering  British 
j  harbois.  and  claimed  the  right  to  seize  ad  vessels  trad- 
ing with  England  or  her  colonies  (1806;.  England 
replied  with  htr  orders  of  council  issued  by  the  king, 
which  forbade  all  commerce  with  the  porta  of  Europe 
that  wero  within  the  French  dominion  or  in  countries 
allied  with  France.  If  an  American  vessel  touched  at 
almost  any  port  of  continental  Europe,  the  first  British 
cruiser  that  qamo  along  deemed  her  its  lawful  prey;  if 
she  touched  at  a  British  port,  she  was  liable  to  capture 
by  the  first  French  craft  that  she  should  meet  Jeffer- 
son bad  abandoned  the  policy  which  Adams  had 
adopted  of  building  a  strong  navy.  He  imagined  it 
possible  to  defend  American  harbors  by  means  of  gun- 
boats carrying  each  one  gun,  and  had  recommended 
this  plan,  which  Congress  adopted.  This  "Gunboat 
System"  was  always  hateful  to  the  navy,  and  was  a 
constant  object  of  federalist  ridicule  and  attack. 

160.  While  the  offensive  measures  of  England  and 
France  made  American  merchantmen  a  prey  to  both 

Parties,  England,  in  another  respect,  possessed  a  pecu- 
ar  power  of  annoying  the-  United  States.   She  still  Ti«  w 
claimed  and  exercised  the  right  of  stopping  American  °* 
vessels  and  seizing  all  sailors,  even  naturalized  citizens, 
who  were  supposed  to  be  British  subjects.    In  June, 

1807.  the  insolence  of  this  claim  was  carried  so  far  that 
tho  British  man-of-war,  Leopard,  stopped  the  United 
States  frigate,  Chesapeake,  off  the  entrance  of  Chesa- 
peake Bay,  fired  into  her,  killing  or  wounding  twenty- 
one  of  the  crew,  and  took  off  four  men,  three  of  whom 
were  Americans.  President  Jefferson  demanded  repar- 
ation for  this  outrage,  and  issued  a  proclamation  order- 
ing all  British  war  vessels  out  of  American  waters. 
The  British  government  was  ready  to  disavow  the  act 
of  the  Leopard,  but  there  was  no  willingness  shown  to 
make  reparation.  Feeling  unprepared  for  war.  the 
United  States  government  had  recourse  to  an  exceed- 
ingly stupid  and  dangerous  measure.  The  president 
recommended  a  bill  by  which  American  vessels  should 
be  prohibited  from  leaving  foreign  ports,  and  foreign 
vessels  from  taking  cargoes  from  the  United  States, 
and  all  coasting  vessels  should  be  required  to  give 
bonds  to  land  their  cargoes  in  the  United  States.  This 
was  the  celebrated  Embargo  Bill,  which  did  more 
harm  to  American  commerce  than  all  the  cruisers  of 
Franco  and  England  were  able  to  do.  It  also  intensi- 
fied party  feeling  and  even  threatened  the  existence  of 
tho  union. 

167.  As  time  went  on  the  Embargo  Act  became  so 
unpopular  that  before  the  close  of  Jefferson's  second 
term  many  of  his  friends  forsook  him.    A  great  pres- 
sure was  brought  to  bear  upon  Congress  to.  repeal  the 
act.    It  passed  in  its  place  the  Non-intercourse  Act  y 7.  ; 
This  act  prohibited  trade  with  England  and  France  soc "~ 
long  as  their  obnoxious  measures  should  be  kept  in 
force,  but  it  allowed  free  trade  with  other  countries. 
Among  the  other  important  events  of  Mr.  Jefferson's  f'  ^ 
administration  were  the  passing  of  an  act  of  Congress ei  * 
prohibiting  the  slave  trade  after  January  1,  1808;  the 
beginning  of  the  United  States  coast  survey,  a  valuable 
work  which  is  still  continued  to  the  great  credit  of 
American  science,  and  the  application  of  steam  to 
navigation  by  Robert  Fulton.   Jefferson  refused  to  be 
a  candidate  for  a  third  term,  and  at  the  election  in 

1808,  James  Madison,  of  Virginia,  was  chosen  president 
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by  the  Republican,  or,  as  it  now  began  to  be  called, 
the  Democratic  party.  Clinton  was  re-elected  vice- 
president  The  candidates  of  the  Federalists  were 
C.  C.  Pinckney  and  Rufus  King. 

168.  The  Non-intercourse  Act  went  into  force  March 
!Vr3"4, 1809,  when  Mr.  Madison  succeeded  to  the  presidency. 
He  belonged  to  Jefferson's  party  and  continued  his 
policy.  Party  feeling  had  grown  very  bitter.  New 
England,  which  suffered  the  greatest  from  the  break- 
ing up  of  trade,  was  the  stronghold  of  the  Federalists. 
They  complained  loudly  that  if  it  were  not  for  the 
Embargo  and  Non- intercourse  Acts  there  would  be  no 
trouble.  The  southern  and  western  people,  who  were 
principally  Democratic  Republicans,  retorted  that  they 
had  evidence  of  negotiations  between  the  New  England 
Federalists  and  England;  that  the  Federalists  were 
planning  for  a  separation  of  New  England  from  the 
union.  This  charge  was  indignantly  denied,  but  it 
helped  Increase  political  hostilities.  In  1610  Congress 
repealed  the  Non-intercourse  Act,  which  had  accom- 
plished nothing  in  the  way  of  intimidation.  Congress 
then  informed  England  and  France  that  if  either 
nation  would  repeal  its  obnoxious  measures  the  Non- 
intercourse  Act  would  bo  revived  against  the  other. 
Napoleon  was  studying  how  be  might  get  the  advan- 
tage of  England,  and  ho  withdrew,  or  pretended  to 
withdraw,  bis  decrees  prohibiting  commerce  with 
England  so  far  aa  the  United  States  were  concerned, 
but  at  the  same  time  gave  secret  orders  by  which  the 
decrees  were  to  be  practically  enforced  as  harshly  as 
ever.  Congress  at  once  revived  the  Non-intercourse 
Act  against  Great  Britain  alone.  " 
').u3  169.  England  an'd  the  United  States  grew  more 
1  !'  irritated  with  each  other,  and  in  1811  hostilities  actually 
began  on  sea  and  land.  In  May  the  United  States 
frigate  President  hailed  the  British  manof-wrr  Little 
Belt  and  was  answered  by  a  shot.  The  President  then 
replied  with  a  shot  in  turn,  and  a  sharp  action  ensued 
in  which  the  Little  Belt  was  badly  crippled,  and  lost 
thirty-one  killed  and  wounded.  Tecumsch,  the  famous 
Shawnee  chief,  had  gathered  a  large  number  of  war- 
riors, and  at  the  instigation  of  the  British  they  were 
attacking  the  northwestern  settlements.  General  Har- 
rison  marched  against  them,  and  on  November  7  he 
defeated  them  at  Tippecanoe.  The  English  continued 
to  seize  vessels  and  men.  More  than  nine  hundred 
American  vessels  had  been  seized  since  1803.  and 
several  thousand  American  seamen  had  been  impressed 
into  the  British  service.  Tho  people  of  the  United 
States  were  exasperated  at  their  losses  and  their  in- 
ability to  protect  themselves.  Madison  wished  to 
continue  the  general  peace  policy  of  Jefferson,  but  new 
leaders  had  sprung  up  in  the  Republican  party  who 
were  in  favor  of  war.  Chief  among  these  were  Henry 
Clay,  of  Kentucky,  speaker  of  the  house,  William  a. 
Crawford,  in  the  senate,  and  John  C.  Calhoun,  of 
South  Carolina,  in  the  house.  These  became  the 
recognized  congressional  leaders  of  the  party.  The 
economical  and  retrenching  policy  of  Jefferson  was 
abandoned,  and  preparations  were  begun  for  hostilities. 
Bills  wero  passed  to  enlist  men,  to  organize  the  militia 


and  to  enlarge  and  equip  the  army. 

KO.  President  Madison  was  given  to  understand  that 
hia  nomination  for  a  second  term  of  office  depended 
upon  his  adoption  of  the  war  policy,  otherwise  De  Witt 
Clinton,  of  New  York,  would  be  nominated  in  his 
Btead.  The  president  accepted  tho  conditions  and  on 
June  18,  1812,  war  against  Great  Britain  was  formally 
WJr  declared.  It  was  soon  learned  that  the  British  gov- 
ernment had  revoked  the  orders  in  council  five  days 
after  the  declaration  of  war,  but  this  concession  came 
too  late.  Even  if  it  had  come  in  time  probably  nothing 
short  of  an  abandoment  of  the  right  of  search  and 
impressment  on  Great  Britain's  part  would  have  proved 
satisfactory.  The  war  feeling  was  by  no  means  unan- 
imous.   The  New  England  Federalists  bitterly  op- 


posed it  The  chief  support  came  from  ihe  l 
west,  which  felt  less  keenly  the  effect  upon  their 
prosperity,  caused  by  the  breaking  up  of  commerce. 
Immediately  after  the  declaration  of  war  the  Federalist 
members  of  Congress  had  published  their  protest 
against  it  in  an  address  to  their  constituents.  When 
requisitions  were  made  by  the  president  upon  the 
governors  of  the  different  states  for  their  respective 
quotas  of  troops,  according  to  the  act  passed  by  Con- 
gress to  embody  the  militia,  the  governors  of  Massa- 
chusetts and  Connecticut  refused  to  allow  their  militia 
to  leave  their  Btates  on  the  ground  that  it  was  uncon- 
stitutional for  the  Federal  government  to  call  out  the 
militia  except  in  case  of  an  invasion  or  resistance  to 
the  laws  of  the  United  States,  and  neither  of  these  had 
taken  place.  April  30,  1812,  Louisiana  was  admitted 
into  the  union  of  states. 

171.  The  war  opened  by  the  invasion  of  Canada  by  T^S*,** 
General  Hull,  who  was  ordered  to  cross  at  Detroit  and 
attack  Fort  Maiden  a  few  miles  distant,  but  he  was 
compelled  to  fall  back  again  to  Detroit.   Here  he  was 
attacked  by  a  large  force  of  British  and  Indians  under 
General  Brock  and  Tecumseh.    Believing  he  was  not 
strong  enough  to  defend  the  place  he  surrendered  Samodar 
(August  16,  1812),  not  only  Detroit,  with  its  garrison 01  Dvtmit* 
and  stores,  but  the  whole  territory  of  Michigan.  Being 
exchanged,  after  some  time  be  was  tried  by  a  court- 
martial  on  charges  of  treason  and  cowardice.   He  was 
acquited  of  treason  and  was  sentenced  to  be  shot  for 
cowardice,  but  was  pardoned  by  the  president  on 
account  of  his  past  good  services.    In  October  another 
attempt  was  made  upon  Canada  near  Niagara.  A 

small  force  crossed  the  river0and  attacked  the  British 
in  a  strong  position  on  Queenstown  Height*.   At  first  Qt<wr.3- 
tbo  Americans  were  successful  but  were  at  last  defeated  *jj»n  _ 
with  heavy  loss. 

172.  To  compensate  for  tnese  disasters  on  land  the  i 
little  American  navy  won  imperishable  glory  on  the< 
ocean.  The  United  States  frigate  Essex,  Captain 
Porter,  captured  the  British  sloop-of-war  Alert  after  a 
fight  of  eight  minutes,  without  losing  a  man.  The 
Constitution,  Captain  Hull  commanding,  fought  a 
famous  action  with  the  British  frigate  Qnerriire  near 
the  Gulf  of  St.  Lawrcnco  (August  19),  and  in  less  than 
an  hour  completely  destroyed  her.  This  victory  dis- 
pelled the  belief  that  the  British  navy  was  invincible, 
and  the  whole  country  was  filled  with  transports  of 
delight  On  the  18th  of  October  the  sloop-of-war 
Wasp,  commanded  by  Captain  Jones,  captured  the 
British  brig  of-war  Frolic  off  tho  coast  of  North 
Carolina,  but  the  same  day  the  British  ship  Poietiert 
took  both  the  captor  and  her  prize.  On  October  25 
the  frigate  United  Stale*,  under  Commodore  Deca- 
tur, fought  a  memorable  action  with  the  British 
ship  Macedonian,  which  surrendered  to  Decatur  after 
being  nearly  cut  to  pieces.  This  engagement  took 
place  off  the  Island  of  Madeira,  but  Decatur  succeeded 
in  carrying  his  prizo  to  America.  The  Constitution, 
commanded  by  Captain  Bambridge,  in  a  two  hours' 
fight  off  tho  coast  of  Brazil,  knocked  to  pieces  the 
British  frigate  Java  (December  29).  which  lost  230  men 
and  had  to  be  burned,  while  the  Constitution  lost  hut 
twelve  men  and  not  a  single  spar. 

173.  During  the  first  six  months  of  the  war  the  de- 
spised American  navy,  of  which  even  the  Americans 
expected  but  little,  became  the  admiration  of  the  world. 
Privateers  also  were  very  active,  and  before  the  end  of 
the  year  the  captures  from  the  British  numbered  about 
fifty  vessels  of  war.  two  hundred  and  fifty  merchant 
vessels,  and  three  thousand  men.  Under  the  impulse 
of  these  successes  the  Federalists,  who  had  been  op- 
posed to  the  war,  wero  beaten  in  the  autumn  elections, 

and  Madison  was  re-elected  president,  with  EldridgeT&» rr  »' --. 
Gerry  for  vice-president.    The  American  disasters  on  jjaa  >' 
land  had  led  the  government  to  collect  a  large  army,  Mftu 
which  was  placed  under  the  command  of  General  Uar- 
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to  rison.  He  first  made  an  attempt  (January.  1813.)  tore- 
cover  Detroit  and  the  territory  of  Michigan,  but  was 
driven  back  to  Fort  Meigs  by  Proctor,  who  besieged 
him  there,  but  unsuccessfully.  So  much  of  the  frrnt'er 
was  occupied  by  the  great  lakes  that  it  was  cf  tbe  great- 
est  importance  to  get  control  of  these,  and  for  this  pur- 
pose, both  British  and  Americans  were  busily  engaged 
during  the  summer  of  1813  iu  building  fleets.  Captain 
Oliver  H.  Perry  directed  the  building  of  the  fleet  on 
Lake  Erie,  and  sailors'  were  sent  forward  from  the  sea- 
coast.  He  had  ju9t  completed  nine  vessels,  which  were 
at  anchor  in  Put-In-Bay,  when  he  saw  the  British  ap- 
proaching. He  at  once  moved  out  to  meet  the  enemy 
(September  10)  and  in  a  little  more  than  two  hours  was 
able  to  send  this  dispatch  to  General  Harrison,  who  was 
In  command  on  the  Sandusky:  "We  have  met  the 
enemy  and  they  are  ours;  two  ships,  two. brigs,  one 
schooner,  and  one  sloop."  This  victory  turned  the 
Scale  of  war  ,n  the  northwest.  Harrison  shipped  bis 
army  across  the  lake  in  Perry's  fleet,  and  attacking 
Proctor  at  the  River  Thames  (October  5),  ipflicted  a 
crushing  defeat  upon  him.  This  was  a  severe  blow  to 
the  Indians  also,  for  their  great  leader,  Tecumseh,  was 
killed.  The  American  success  restored  the  northwest- 
e  "  territory  to  the  country. 

174  In  the  spring  of  1813  Tecumseh  had  visited  and 
rowed  the  Creek  Indians  of  the  southwest,  and  in 
August  -ney  took  occasion  to  attack  the  frontier  settle- 
ments, beginning  with  the  terrible  massacre  at  Fort 
Mimms,  neai  Mobile.  -  General  Andrew  Jackson,  with 
the  formidable  Tennessee  militia,  marched  into  the 
Creek  country,  and  won  a  series  of  telling  victories,  by 
which  tbey  were  entirely  Bubdued,  and  purchased  peace 
by  the  surrender  of  two-thirds  of  their  hunting  grounds. 
In  the  meantime  the  British,  after  the  defeat  which 
they  had  suffered  from  the  American  navy  in  1813, 
strengthened  their  Atlantic  squadron.  During  the  sum- 
mer of  1813  they  attempted  to  blockade  the  coast  from 
Maine  to  Georgia.  Congress,  in  turn,  hastened  to  build 
new  ships;  and  the  courageous  privateers  continued  to 
fight  pluckily,  and  to  bring  prizes  into  the  United  States 
ports.  In  February,  1813,  the  American  Bloop  Horntt, 
Captain  Lawrence  commanding,  destroyed  the  British 
brig  Peacock,  which  sank  before  all  of  her  crew  could 
be  removed.  On  his  return  to  the  United  States,  Law- 
rence  was  promoted  to  the  frigate  Chesapeake,  with 
which,  on  June  1,  he  had  asevcre  engagement  with  the 
British  frigate  Shannon  near  Boston.  Lawrence  was 
mortally  wounded  at  the  beginning  of  the  action.  As 
he  was  carried  below,  ho  exclaimed:  "  Don't  give  up 
the  snip!"  The  Chesapeake,  however,  was  captured  by 
boarding,  after  she  had  lost  a  large  proportion  of  her 
officers  and  men.  The  Argus,  Captain  Allen,  was  cap- 
tured by  the  British  man-of-war  Pelican  (August  14). 
after  a  gallant  fight  in  which  Captain  Allen  received  his 
death  wound.  Lieutenant  Burrows,  in  the  brig  Enter- 
prise,  captured  the  British  brig  Borer  (September  5), 
after  a  short  action.  Tho  frigate  Essex,  Capiain  Porter, 
made  a  brilliant  and  successful  cruire  during  'be  year 
1813.  and  did  great  damage  to  the  British  commerce. 
At  length,  however,  she  was  attacked  in  March.  1814, 
by  the  British  ships  Phoebe  aud  Cherub,  r.nd  after  the 
bloodiest  fight  of  the  war.  the  Essex  was  compelled  to 
surrender.  The  sloop  Peacock  captured  tLo  Biiiish 
brig  Epervitr  off  the  coast  of  Florida  (April,  1SI4). 
The  Wasp  made  a  brilliant  cruise,  taking  a.  Dumber  of 
British  vessels  The  old  Constitution,  Captain  Stewart, 
engaged  singly  the  British  sloops-of-war  Cu1"'*  and 
Levant  off  the  coast  of  Portugal,  and  captured  both  in 
a  remarkable  night  engagement,  February  20.  The 
Hornet  captured  the  British  brig  Penguin  in  March,  off 
tho  Cape  of  Good  Hope,  and  in  June,  the  Peacock  closed 
the  long  record  of  victories  by  taking  the  British  ship 
Nautilus.  These  last  three  actions  took  place  after 
peace  had  been  concluded. 
175.  In  the  mmmcr  of  1814.  the  American  -aadt  a 


fresh  attempt  to  invade  Canada  under  General  Brown, 
with  whom  served  Brigadier- General  Winfield  Scott. 
They  crossed  the  Niagara  river  and  in  four  hard- fought 
battles  defeated  the  British  at  Chippewa  (July  5),  Lun- 
dy'a  Lane  (July  25),  and  Fort  Erie  (August  15  and  Sep- 
tember 17),  but  in  spite  of  these  successes,  they  could 
not  establish  themselves  in  Canada,  and  retired  across 
the  line  before  cold  weather  came.  In  March,  1814, 
Napoleon  was  dethroned  and  sent  to  Elba,  and  the 
European  war  being  over,  England  was  enabled  to  spare 
more  men  for  the  war  in  America.  Her  policy  was  to 
march  two  armies  into  the  United  States.  One  was  to 
descend  from  Canada  by  the  route  which  Carlcton  and 
Burgoyne  had  followed,  and  the  other  was  to  land  at 
New  Orleans  and  move  northward.  To  divert  atten- 
tion a  fleet  under  Admiral  Cockburn  sailed  up  the  Poto- 
mac and  attacked  the  capital.  There  was  scarcely  any  Captor?  a 
resistance,  and  the  British  wantonly  destroyed  public 
buildings,  books  and  papers  (August,  1814).  Nothing  ,ot1, 
was  spared  except  tho  patent  office  and  tho  jail.  The 
British  them  moved  upon  Baltimore.  General  Ross  and 
his  troops  were  landed  a  few  miles  below  the  town,  but 
the  Americans  gallantly  repulsed  them.  Then  the  fleets 
bombarded  tbe  forts  which  protected  Baltimore  (Sep- 
tember 12  and  13).  Fort  McHenry  received  tbe  hottest 
fire  from  the  fleet.  It  was  upon  seeing  the  flag  still  fly- 
ing from  tho  fort,  when  the  smoke  cleared  away,  that 
Francis  S.  Key  wrote  the  national  song,  "The  Star- 
Spangled  Banner."  The  fleet  finally  abandoned  the  at- 
tempt and  sailed  away. 

170.  The  British  in  Canada,  having  been  reinforced 
by  the  arrival  of  fresh  troops  from.  England,  advanced 
with  an  army  of  fourteen  thousand  men  under  Prevost, 
to  attack  Plattsburg,  on  Lake  Champlain,  while  a  Brit- 
ish squadron,  under  Captain  Downie,  sailed  up  the  lake 
to  co-operate  with  bim.  The  Americans,  under  General 
Macomb,  being  only  fifteen  hundred  strong,  fell  hack 
behind  the  Saranac,  and  there  made  a  vigorous  defense. 
They  bad  also  a  squadron  of  small  vessels  under  Com- 
modore Macdonough,  and  this  was  stationed  at  the  en- 
trance of  Plattsburg  bay.  Captain  Downie  attacked 
Macdonough  (September  11,  1814),  at  tbe  same  time 
that  General  Prevost  attempted  to  force  the  passage  of 
the  Saranac.  but  the  British  fleet  was  annihilated  by  Battle  ch 
Macdonough  and  Prevost,  beaten  at  every_ point  by  Ma-  P'*t«»b«»fj. 
comb,  retreated  in  disaster  to  Canada  But  while  this 
attempt  on  New  York  proved  a  failure,  the  British  suc- 
ceeded in  seizing  the  unoccupied  wilds  of  Maine  east  of 
the  Penobscot  river,  and  thus  created  a  panic  in  New 
England. 

177.  The  expedition  against  Washington  was  de- The  war  it 
signed  chiefly  as  an  insult;  the  expedition  against  New  thesouto. 
Orleans  was  for  conquest    If  tbe  British  could  gain 

this  important  position  they  would  control  the  Missis- 
sippi and  the  western  country.  In  December,  a  British 
army  of  12,000  men  under  General  Parkenham,  lan-ied 
below  New  Orleans.  General  Jackson  hastened  to  that 
city  with  0,000  militia  to  oppose  him.  aud  fortified  the 
town  as  best  he  could.  After  a  fortnights  siege  the 
British  determined  to  assault  tho  American  works: 
Early  on  the  morning  of  January  8,  1815,  they  made 
the  attack.  Jackson's  men.  trained  to  rifle  shooting 
and  aided  by  artillery,  met  themwith  great  coolness 
and  in  less  than  half  an  hour  the  urilish  were  in  full 
retreat,  leaving  Pakenham  and  2,000  men  behind 
them,  killed  or  wounded,  while  the  American  loss  was 
but  8  killed  and  13  wounded.  This  battle  also  occured 
after  peace  was  declared. 

178.  Negotiations  for  peace  had  been  begun  in  Au- 
gust, 1811.  Tbe  American  government  was  anxious 
for  almost  any  honorable  peace  in  preference  to  con- 
tinuing the  war  with  England.  The  latter  couutry  bad 
revoked  the  orders  in  council  long  before,  but  still 
England's  demands  were  such  that  tbey  could  not  bo 
accepted  with  honor  by  the  Federal  government.  The 
-varfttliag  was  thus  continued  among  tuc  republican 
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and  some  of  their  leaders toegan  to  meditate  measures 
which  the  strict  constructionist  principles  of  the  party 
would  not  justify.    Proposition!)  were  made  to  intro- 
duce the  Ecplish  system  of  impressment  of  seamen, 
and  of  allowing  officers  of  the  army  to  cnlict  micore 
over  eighteen  years  of  age  without  the  consent  of  their 
parents  or  guardiens.     The  Connecticut  legislature 
ordered  the  Rovernor  to  resist  the  execution  of  these 
and  similar  measures  if  they  should  become  laws.  In 
view  of  these  things,  and  provoked  by  the  British  in- 
vasion of  Maine,  the  legislature  of  Massachusetts  bad 
invited  the  other  New  England  states  to  send  delegates 
to  Hartford.  Connecticut,  "to  confer  upon  the  subject 
>f  their  pu'olic  grievances.''   Delegates  from  Massa- 
chusetts, Connecticut  and  Rhode  Island,  and  from 
parts  of  Vermont  and  New  Hampshire,  met  at  Hart- 
1    ford  in  December,  1814,  to  discuss  the  situation  of  af- 
'    fairs  and  decide  upon  the  proper  course  to  be  pursued. 
Among  other  measures  they  recommended  the  adoption 
of  several  amendments  to  the  constitution,  chiefly  with 
ictent  to  restrict  the  powerB  of  Congress-  over  com- 
merce, and  to  prevent  naturalised  citizens  from  hold- 
ing oflice.    As  there  was  much  secrecy  in  its  proceed- 
ings.a  popular  suspicion  was  aroused  that  a  dissolution 
of  the  union  had  been  proposed,  perhaps  resolved 
upon,  in  its  meetings.    This  suspicion  completed  the 
ruin  of  the  Federalist  party.   Some  yeara  afterward 
the  journal  of  the  convention  was  published  in  order 
to  justify  its  members,  and  to  show  that  no  treasonable 
designs  were  officially  'proposed.    It  was  then,  how- 
ever,  too  late  to  be  of  benefit  to  the  party,  for  the  pop- 
ular opiuiou  had  become  fixed. 
f      179.  The  final  negotiations  for  peace  took  place  at 
Ghent,  in  Belgium,  the  commissioners  ou  the  part  of 
the  United  States  being  John  Quincy  AdamB,  James 
A.  Bayard,  Henry  Clay,  Jonathan  Russell  and  Albert 
Gallatin.    The  treaty  was  signed  December  24,  1814, 
and  promptly  ratified  by  both  governments.    It  was 
welcome  to  the  administration,  whose  want  of  ex- 
perience in  the  conduct  of  the  war  had  involved  the 
country  in  great  financial  straits.  The  treaty  left  things 
apparently  just  as  they  bad  been  before  the  war. 
Nothing  was  said  about  the  right  of  search  and  im-" 
pressment  of 'seamen,  out  of  which  the  war  arose,  but 
the  United  Slates  had  shown  to  the  European  nations 
that  she  would  not  be  insulted  with  impunity.  The 
British  ceased  to  enforce  their  claims,  and' hence  the 
United  States  may  be  said  to  have  succeeded  in  the 
object  of  the  contest.    England  withdrew  her  claims 
to  sovereignty.    The  nation  was  not  only  established 
in  its  own  domain,  but  it  had  equal  rights  with  Eu- 
rope on  the  broad  seas.    The  b«»t  vestige  of  subjection 
to  the  Old  World  disappeared  vhen  Decatur  sailed 
into  the  harbor  of  Algiers  iu  June,  1815.    That  country 
had  again  declared  war  on  the  United  States.  Decatur 
compelled  the  Dey  to  come  on  board  bis  flag  ship  and 
sign  a  treaty  renouncing  forever  all  demands  against 
Americans.    The  other  Barbary  States  signed  Bimilar 
treaties,  and  from  that  time  on  American  commerce 
became  completely  free. 

180.  The  close  of  the  war  marks  the  final  downfall 
of  the  federal  party.  From  this  period  the  few  remain- 
ing Federalists  ceased  from  any  united  party  action. 
There  was  but  one  party,  whose  principles  consisted  of 
a  combination  of  those  which  had  characterized  the 
original  Federal  and  Republican  parties.  The  leading 
principle  of  the  Federal  party,  the  establishment  and 
continuance  of  the  Federal  government,  had  been  quietly 
adopted  by  the  Republicans,  while  the  Republican  prin- 
ciple of  limiting  the  duties  and  powers  of  the  govern- 
ment had  been  as  quietly  accepted  by  the  Federalists 
after  the  Republican  party  had  come  into  power.  In 
the  presidential  election  of  1810,  the  Federalist  can- 
didate, Rufus  King,  received  only  34  electoral  votes 
against  187  for  the  Republican  candidate.  James  Mon- 
roe.   His  administration  lasted  from  1817  to  1825,  for 


in  1820  the  Federalists  put  no  candidate  in  the  field, 
and  Monroe,  being  nominated  for  a  second  term,  hio 
election  was  practically  unanimous.  His  administra- 
tion has  been  called  the  "Era  of  good  feeling.-  Peo-  Th«tr*of 
nle  forgot  the  old  quarrels  in  their  Joy  at  the  end  of  ?ao4  f**'" 
the  war  and  the  revival  of  business.  For  a  time  the  D" 
violent  party  feeling,  which  had  flamed  so  high  during 
the  European  strife,  had  quieted  down.  New  occasions 
for  political  contest  had  not  yet  come.  Congress  oc- 
cupied itself  chiefly  in  the  regulation  of  internal  affaire. 
Taxes  were  reduced,  and  a  slight  Increase  was  made  in 
the  tariff.  The  feeling  was  growing  among  the  Re- 
publicans that  the  tariff  ought  to  be  so  arranged  as  to 
afford  protection  to  those  manufactures  which  had 
been  developed  in  the  United  States  during  the  war, 
but  were  now  suffering  from  a  competition  with  the 
cheaper  goods  which  were  imported  from  England. 
But  no  action  was  taken  on  the  subject. 

181.  As  has  been  stated,  the  charter  of  the  national  "1™n*no 
bank  which  had  been  granted  during  Washington's  first 
administration,  had  exp'red  in  1811,  and  the  Repub- 
licans, then  in  power,  had  refused  tore-charter  it.  The 
attempt  to  carry  on  the  war  by  loans  had  resulted  in 
almost  a  state  of  bankruptcy.    In  April,  1816,  a  bill 

was  passed,  granting  a  charter  for  a  national  bank  to 
expire  in  1836.  It  was  modeled  upon  the '  oric  which 
the  Republicans  had  formerly  opposed.  The  Repub- 
lican newspapers  warmly  advocated  the  scheme,  and 
republished.  Hamilton's  argument  in  favor  of  such  a 
bank,  thus  showinghow  far  loose  constructionist  ideas 
had  spread  in  the  Republican  party.  The  bank  was 
organized  with  a  capital  of  $35,000,000,  four-fifths  of 
which  might  be  in  government  stock.  It  was  to  have 
custody  of  the  government  revenues,  but  the  secretary 
of  the  treasury  was  empowered  to  divert  the  revenues 
to  other  custodians,  giving  his  reasons  for  such  actions 
to  Congress. 

182.  In  1817  hostilities  broke  out  with  the  Seminole  Tronic  tn 
and  Creek  Indians  of  Spanish  Florida,  Georgia,  and  Florida- 
Alabama;  General  Jackson,  being  sent  to  the  scene  of 
disturbance,  chastised  the  Bavages  and  destroyed  their 
villages.  Jackson,  with  all  bis  admirable  qualities,  was 

not  a  cautious  man.  Satisfied  that  the  Spaniards  had 
incited  the  Indians  to  make  war,  he  invaded  Florida 
(April,  1818),  and  took  possession  of  Spanish  forts  and 
built  a  fort  of  his  own.  Then  be  seized  Pensacola  and 
ecnt  the  Spanish  troops  and  civil  authorities  to  Havana. 
Though  Jackson's  high-handed  measures  wire  not  fully 
sustained  by  Congress,  yet,  so  popular  was  ho,  that 
instead  of  being  reproved  by  Congress,  he  was  regarded 
as  a  great  hero  worthy  of  warmest  praise.  Spain  vigor- 
ously protested  against  these  proceedings  as  a  gross 
violation  of  neutrality,  but  she  was  too  weak  to  offer 
any  effectual  resistance.  The  matter  was  finally  ar- 
range* by  the  purchase  of  Florida  by  the  United  States 
for  $5,000,000(1819). 

183.  The  growth  of  the  nation  was  so  rapid  that  for  «i»wtti  r,t 
six  years  after  the  close  of  the  war  of  1812  a  new  state  tht  Ml  °^ 
was  added  each  year.     Indiana  was  added  in  1816. 
Mississippi  in  1817,  Illinois  in  1818,  Alabama  in  1819, 

Maine  in  1820,  and  Missouri  in  1821.  The  population 
now  numbered  uearly  ten  millions  :  the  public  revenue 
had  increased  from  five  million  dollars  during  the  time 
of  Washington  to  twenty-five  million  dollars.  Since 
1790  the  government  had  granted  patents  to  its  inven- 
tors. A  few  had  been  granted  prior  to  1812,  but  after 
that  the  number  increased  rapidly.  In  1836  the  patent 
office  was  made  a  distinct  bureau  under  the  secretary 
of  state,  and  a  commissioner  of  patents  was  appointed 
at  its  head.  The  great  coal  and  iron  regions  lying  in 
the  Appalachian  range  were  now  yielding  their  riebea 
Charcoal  was  formerly  used  in  smelting  iron,  but  in 
1820  the  ironworkers  of  Pennsylvania  began  to  make 
experiment*  in  mixing  anthracite  coal  with  charcoal. 
When  it  was  found  that  anthracite  coil  could  be  use  .' 
alone,  the  manufacture  of  iron  received  a  tew  impetus 
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and  increased  rapidly.  With  a  country  bo  large,  and 
with  a  population  spreading  in  every  direction,  the 
urgent  demand  of  western  settlers  for  some  quicker  and 
crsier  mode  of  in  tor-communication  and  transportation 
kJ  to  a  variety  of  plans  to  accomplish  the  end.  Private 
companies  and  sometimes  the  state  built  roads  and 
c  .nals.  The  greatest  of  these  public  works  was  the 
KrU-  casai.  Erie  csnal,  which  owed  its  execution  chiefly  to  the 
energetic  governor  of  New  York.  De  Witt  Clinton.  It 
was  begun  in  1817,  and  opened  for  traffic  in  1826.  It 
extended  across  the  state  from  Lake  Erie  to  the  Hud- 
r  jd,  and  was  the  largest  canal  in  the  world.  When  the 
enterprise  was  first  undertaken,  and  until  its  com- 
jletioa,  it  was  called  "Clinton's  big  ditch,"  but  it  was 
one  of  the  principal  means  by  which  the  city  of  New 
York  became  the  chief  commercial  city  of  the  new 
world.  This  was  before  the  locomotive  had  been  per- 
footed,  so  that  steam  railroads  were  not  yet  In 
operation. 

.-•  -n-  181.  In  1807,  Robert  Fulton  had  invented  the  steam- 
Uou  boat  In  1811  a  steamboat  was  launched  on  the  Ohio 
liver  at  Pittsburg,  and  presently  many  like  craft  were 
traveling  the  western  riven,  thus  opening  an  easy 
t-eans  of  communication  between  distant  points.  Jiwt 
alter  the  Erie  canal  was  begun,  a  steamboat  was  built, 
which  was  the  first  to  navigate  Lake  Erie.  The  next 
year  the  steamer  Saeaunah  crossed  the  Atlantic,  went 
as  far  as  8t.  Petersburg  and  returned.  Six  years  later, 
when  the  Erie  canal  was  finished,  the  steamer  Enter- 
prise went  from  America  to  India  by  way  of  the  Cape 
R-:irosd".  of  Good  Hope.  In  1820  the  first  railroad  in  the  United 
States  was  opeued  from  Milton  to  Quincy,  in  Mas- 
sachusetts. It  was  only  two  miles  long,  and  was  used 
for  hauling  granite,  the  cars  being  drawn  by  horses.  In 
1830  the  first  passenger  railroad  in  America  was  opened, 
t'aa  Baltimore  and  Ohio  Railroad,  which  was  fifteen 
miles)  in  length.  The  cars  were  at  first  drawn  by  horses, 
but  with  next  year  a  locomotive  was  used.  The  con- 
struction of  railroads  now  began  in  all  directions,  and 
during  the  next  twenty  years  nearly  ten  thousand  of 
miles  wcro  built.  By  the  application  of  steam  to  in- 
dustry, the  discovery  of  large  tracts  of  coal  and  iron 
ore,  the  invention  of  labor' saving  machines,  the  com- 
munication by  steam  and  railroad,  the  means  were 
given  to  an  energetic  people  for  transforming  the 
wilderness  of  the  southern  half  of  North  America  Into 
a  rich  and  prosperous  country. 

185.  In  its  international  relations  the  action  of  the 
government  had  become  strong,  quiet,  and  self- 
respecting.  Mexico  and  the  Spanish  colonies  of  South 
America  had  revolted  against  Spain  and  established 
republics,  and  in  1822  President  Monroe  acknowledged 
them  as  independent  nations.  During  the  revolt  it 
seemed  likclv  that  the  "  Holy  Alliance"  of  Austria, 
Prussia,  and  Russia  meant  to  assist  Spain  in  bringing 
fcer  revolted  colonies  to  obedience.  Great  Britain  had 
b'en  gradually  withdrawing  her  support  from  the 
aliance,  and  Canning,  the  new  British  secretary, 
determined  to  impress  a  check  upon  it  by  calling  in 
the  weight  of  the  American  government.  A  hint  was 
given  to  the  American  minister,  and  in  bis  annual 
message  to  Congress,  in  1823,  Mr.  Monroe  declared 
Vonro*  that  "We  could  not  view  an  interposition  for  op- 
iiu.-irir.r  pressing  them  (the  South  American  states),  or  in  con- 
trolling in  any  other  manner  their  destiny  by  any 
European  power,  in  any  other  light  than  as  a  mani- 
festation of  an  unfriendly  disposition  towards  the 
United  States."  This  statement  announced  the  great 
fact  that  "  the  American  continents  are  not  to  be  con- 
sidered as  subjects  for  future  colonization  by  any 
European  power."  This  principle,  so  boldly  declared, 
became  known  as  the  "  Monroe  doctrine,"  and,  having 
tl'3  full  sympathy  of  England,  it  proved  effectual. 
T  ;o  attitude  of  the  national  mind  implied  in  such  a 
de  l-ration  showed  that  our  period  of  national  weak- 
rv5j  hai  co.ue  to  an  end. 
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186.  Before  the  Revolution  all  the  colonies  held  negro  T*o  etsr  7 
slaves,  but  north  of  Maryland  these  slaves  were  few  in 
number,  and  were  soon  emancipated  In  all  the  northern 

states  except  Delaware.  In  the  early  years  of  the 
Republic  many  of  the  wisest  men  in  the  south  were 
desirous  of  getting  rid  of  slavery.  All  but  three  of  the 
United  States  which  made  the  confederation  forbade 
the  importation  of  slaves.  These  three  were  North 
Carolina,  South  Carolina,  and  Georgia;  and  they  insisted, 
when  the  consitution  was  formed,  that  the  right  to 
import  slaves  should  continue  until  1808.  At  the  close 
of  the  eighteenth  century  there  was  a  strong  anti-slavery 
feeling  even  in  Virginia  and  North  Carolina,  and  the 
supposition  generally  prevailed  that  the  slavery  system 
would  gradually  die  out  without  causing  any  serious 
political  trouble.  In  two  states  only,  South  Carolina 
and  Georgia,  was  slavery  looked  upon  with  any  marked 
degree  of  favor,  and  this  was  owing  to  the  fact  that 
these  two  states  were  mostly  given  to  the  cultivation  of 
rice  and  indigo,  which  seemed  to  make  slave  labor 
indispensable.  In  1783,  the  famous  cotton-gin  wasTtw 
invented  bv  Ell  Whitney,  a  Connecticut  schoolmaster00'1^'*'  - 
living  In  Georgia.  The  construction  of  this  machine 
was  so  simple  that  the  slaves  could  use  it,  and  cotton 
could  be  cleaned  and  prepared  for  market  with  great 
rapidity.  Hitherto  very  little  cotton  bad  been  raised  in 
South  Carolina  and  Georgia,  but  with  the  advent  of  the 
cotton-gin,  cotton-growing  became  a  profitable  industry, 
and  in  consequence  there  was  an  increasing  demand  for 
slaves.  As  the  importation  of  slaves  had  been  prohib- 
ited by  the  constitution  after  1806,  the  cotton-planters 
could  henceforth  obtain  slaves  only  by  purchasing  them 
in  such  border  states  as  Kentucky  and  Virginia  To 
the  tobacco- planters  of  these  states,  this  seemed  to 
promise  a  source  of  great  profit,  and  many  of  them 
gave  their  attention  to  the  raising  of  ulaves  for  the 
southern  markets.  Hence  anti-slavery  sentiments  were 
soon  extinguished  among  them.  There  was  no  likeli- 
hood now  that  slavery  would  die  a  natural  death.  The 
interests  of  the  south  seemed  to  be  bound  up  in  tha 
slavery  system,  and  the  way  was  prepared  for  uniting 
all  the  slave  states  into  a  solid  south,  as  opposed  to 
a  solid  north.  The  greatest  danger  to  slavery  had  been 
the  growing  conviction  that  it  was  wrong  in  principle 
and  that  the  nation  ought  not  to  permit  It  But  slavery 
existed  under  the  laws,  and  the  states  where  it  did  not 
exist  were  not  at  first  disposed  to  interfere.  They  held 
that  slavery  was  purely  an  affair  of  the  states  in  which 
it  was  found.  Besides,  the  northern  States  were  now 
engaged  in  a  variety  of  enterprises,  while  the  southern 
States  were  still  chiefly  employed  in  the  few  agricultural 
industries  of  tobacco,  cotton,  rice,  and  sugar.  The 
south  thus  looked  to  the  north  for  clothing,  tools, 
much  of  their  food,  and  all  the  luxuries  of  life.  The 
merchants  of  the  north  found  a  gTeat  market  for  their 
goods  in  the  south;  their  manufacturers,  also,  needed 
cotton  to  keep  their  mills  in  moti  on .  For  these  reasons, 
chiefly,  the  relations  between  the  two  great  sections  in 
regard  to  slavery  had  not  been  disturbed;  but  the  time 
was  at  hand  when  this  question  of  slavery  was  to  be 
the  paramount  one  in  the  whole  republic. 

187.  In  the  northwest  territory  slavery  was  prohib-  Tbe 
ited  by  law;  in  all  territories  south  of  that  domain  It  nrttSS1«- 
was  permitted.    There  soon  grew  up  a  contest  between 

the  free  and  the  slave  states  for  control  of  the  govern- 
ment, the  south  wishing  to  extend  the  area  of  slavery 
by  the  admission  of  new  slave  states,  the  north  seeking 
to  confine  tho  institution  to  the  localitie  v  here  it 
already  existed,'  while  the  abo'.ijtionists  of  the  North 
wished  to  put  a  stop  to  it  altogether.  Thus  began  the 
"  irrepressible  conflict"  between  free  and  slave  labor 
which  ended,  after  more  than  forty  years,  in  the  great 
civil  war.  It  was  not  until  the  Mississippi  was 
crossed,  and  settlements  began  to  be  made  in  the  great 
territory  originally  called  Louisiana,  whirh  Jefferson 
had  added  to  the  national  domain,  that  the  question 
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arose  whether  the  states  made  from  it  were  to  be  slave 
states  or  free.  The  first  discussion  was  over,  the  admis- 
sion of  the  territory  of  Missouri  as  a  stale.  A  kind  of 
compromise  had  been  kept  up  from  the  beginning  by 
admitting  a  slave  6tate  and  a  free  state  by  turns,  so  as 
to  counterbalance  each  other  in  Congress.  Thus  Ver- 
mont bad  been  counterbalanced  by  Kentucky,  Tennes- 
see by  Ohio,  Louisiana  by  Indiana.  Mississippi  by 
Illinois.    In  the  same  manner,  the  admission  of  Ala- 


bama, in  1819,  should  have  counterbalanced  the  admis 
sion  of  Maine  in  tho  following  year;  but,  as  Missouri 
was  also  knocking  at  the  door  of  Congress,  the 
southern  members  refused  to  admit  Maine  until  it 
should  be  agreed  to  admit  Missouri  as  a  slave  state. 
vtM  Mt«-  18S.  When  Missouri  applied  for  permission  to  enter 
•otirt  com-  the  fciaterhood  of  states,  and  a  bill  was  brought  before 
nro«  ee.  congress  to  that  effect  (1819),  an  amendment  was 
offered  to  the  bill,  forbidding  slavery  or  involuntary 
servitude  in  Missouu,  except  as  a  punishment  for  crime. 
At  once  party  lines  were  broken.  The  members  from 
the  free  states  voted  for  the  amendment,  and  the  mem- 
bers from  the  slave  states  against  it.  It  was  carried  in 
the  house,  but  rejected  by  the  senate,  and  the  bill  was 
lost.  At  the  next  session  of  Congress,  Missouri  again 
presented  her  plea  for  admission  as  a  state,  and  Maine 
made  her  first  application  for  the  same  privilege.  The 
Maine  bill  passed  without  opposition  in  the  house,  but 
by  a  sectional  vote  of  that  body  slavery  was  again  pro- 
hibited in  Missouri.  In  the  senate,  the  Maine  bill  and 
a  Missouri  bill  permitting  slavery  were  united,  and  then 
passed  by  a  sectional  vote.  As  the  case  now  stood, 
both  bills  were  compelled  to  stand  or  fall  together, 
and  the  responsibility  of  their  acceptance  or  rejection 
was  thrown  upon  the  house.  The  house  held  to  its 
first  action,  and  rejected  the  combined  bills  as  passed 
by  the  senate.  Tha  difficulty  was  at  length  settled  by 
the  famous  Missouri  Compromise  of  1820,  in  which 
each  section  gave  up  some  of  its  demands,  the  house 
by  permitting  slavery  in  Missouri,  and  the  senate  by 
permitting  Maine  and  Missouri  to  be  voted  upon  separ- 
ately. Thus  Maine  and  Missouri  were  admitted  into  the 
union,  the  latter  as  a  slave  state ;  but  it  was  agreed  by 
both  branches  of  Congress  that  slavery  should  be  pro- 
hibited forever  in  all  other  territories  north  of  the  par- 
allel of  86°  80\  which  was  the  southern  boundary  of 
Missouri. 

**i»it  or  189.  In  1824,  Congress  requested  President  Monroe 
>*  Fayette,  to  invite  La  Fayette  to  visit  the  United  States  as  a  guest 
of  the  nation.  The  marquis,  then  sixty-seven  years  of 
age,  spent  eleven  months  in  a  tonr  of  the  states,  re- 
ceiving everywhere  the  highes  honors.  His  great  for- 
tune had  been  lost  during  the  French  Revolution,  and 
Congress  voted  him  a  present  of  a  township  of  land  and 
two  lmndred  thousand  dollars  in  money.  On  tho  17th 
of  June,  1825.  the  fiftieth  anniversary  of  the  battle  of 
Banker  Hill,  General  LaFayette  laid  the  corner-stone  of 
the  Bunker  Hill  monument  There  were  present  on 
the  occasion  about  forty  of  the  survivors  of  tho  battle 
and  two  hundred  soldiers  of  the  Revolution.  A  mem- 
orable oration  was  delivered  by  Daniel  Webster. 

190.  In  the  presidential  election  of  1824,  there  were  no 
recognized  parties,  and  political  issues  were  so  obscure 
that  the  contest  turned  chiefly  upon  the  personal  merits 
of  the  candidates.  The  leading  candidates  were  John 
Quincy  Adams,  of  Massachusetts,  secretary  of  state, 
William  H.  Crawford,  of  Georgia,  secretary  of  the 
treasury,  Henry  Clay,  of  Kentucky,  speaker  of  the 
house,  and  Andrew  JackBon,  a  private  citizen  of  Tenn- 
essee. On  account  of  the  number  of  the  candidates 
and  the  character  of  the  contest,  the  presidental  cam- 
TbeKTub  paiga  of  1824  has  been  humorously  styled  the  "Scrub 
'"^!wbT  race  'or  tne  Pr^idency".  All  the  candidates  claimed 
to  be  Republicans.  Crawford  and  Jackson  were  repre- 
sentatives of  the  strict  constructionist  principles,  but 
Jackson  was  not  in  favor  with  the  Crawford  faction  on 
account  of  his  leaning  toward  a  protective  tariff.  Adams 


and  Clay  were  loose  constructionists  The  personal 
nature  of  the  canvass  is  shown  in  the  tendency  of  tho 
supporters  of  the  different  contestants  to  designate 
themselves  as  "Jackson  men"  or  "Adams  men" 
rather  than  by  any  real  party  title.  John  B  Calhoun, 
of  South  Carolina,  was  generally  supported  for  the 
vice-presidency  by  the  friends  of  all  the  other  candi- 
dates. In  February.  1825,  the  electoral  votes  wtro 
counted,  and  were  found  to  be,  for  president,  99  for 
Andrew  Jackson,  84  for  John.  Quincy  Adams,  41  for 
William  H.  Crawford,  and  87  for  Henry  Clay,  and  for 
vice-president,  183  for  John  0.  Calhoun,  and  78  for 
various  other  persons.  Calhouu  was  therefore  declared 
elected  vice-president.  Jackson  had  received  the 
greatest  number  of  electoral  votes  for  president,  but  no 
one  had  a  majority;  and  60  the  election  went  to  the 
house  of  representatives.  As  Clay  stood  fourth  on  the 
list  he  was  not  eligible,  and  only  three  names  were 
open  to  choice  in  the  house.  The  friends  of  Clay 
therefore — unable  to  vote  for  him — united  with  the 
friends  of  Adams  and  thus  secured  the  election  of  the 
latter.  The  feeling  excited  by  this  result  had  a  ten- 
dency to  widen  the  breach  between  the  two  divisions  of 
the  Republican  party,  and  before  long  they  became 
openly  opposing  parties. 

191.  From  the  beginning  of  Mr.  Adam's  administra-  Tj>e  Adami 
tion,  both  factions  of  the  defeated  party  united  in  an  '"*' 
opposition  to  the  president,  which  continued  through  * 

his  whole  term  of  office.  Adams  appointed  Clay  to  the 
leading  position  in  bis  cabinet,  and  at  once  the  charge 
was  made  that  Adams  and  Clay  had  formed  a  corrupt 
bargain,  in  which  the  latter  had  agreed  to  cast  his  in- 
fluence In  favor  of  Adams,  in  return  for  which  Clay 
should  receive  the  position  of  secretary  of  state,  which 
was  then  usually  considered  as  the  stepping-stone  to 
the  presidency.  This  imputation  was  indignantly  de- 
nied by  Clay,  but  the  cry  of  "bargain  and  intrigue" 
was  kept  up  until  Adams  retired  from  the  presidency 
at  the  end  of  his  four  years  of  office.  In  the  first  year 
of  his  administration,  the  South  American  states, 
which  had  now  become  independent,  proposed  to  hold  Tho 
a  congress  at  Panama,  to  consult  upon  matters  of  in-  jq^K^J 
.tercst  common  to  the  whole  of  America.  They  invited 
the  United  States  to  send  delegates.  President  Adams 
accepted  the  invitation  in  behalf  of  the  union.  Con- 
gress, however,  after  a  stormy  debate,  refused  to  send 
delegates.  It  was  claimed  that  these  South  American 
states  had  abolished  slavery,  that  they  were  near 
neighbors  to  the  south,  that  they  might  include  Cuba, 
which  was  still  a  part  of  Spain,  make  the  island  inde- 
pendent, and  free  the  slaves  there.  The  whole  scheme 
was  fraught  therefore  with  danger  to  the  slave  states, 
and  was  rejected.  The  slave  states  were  strong  sun- 
porters  of  the  doctrine  of  state  sovereignty.  They 
held  that  the  states  were  independent  of  one  another 
and  of  the  federal  government,  a  doctrine  which  had 
been  held  from  the  beginning  of  the  union.  The  inde- 
pendent power  of  the  state  was  a  safeguard  against  too 
great  a  power  in  the  central  government. 

192.  The  first  tariff  act  of  1789  involved  the  idea  of  Protects™ 
protection  to  home  manufactures.  The  duties,  however,  uriff»- 
ranged  only  from  7 J  to  10  per  cent,  averaging  about  8} 
percent.   The  system,  loo,  which  was  introduced  by 
Hamilton,  seemed  to  be  rather  for  political  than 
economic  purposes.   Up  to  the  passage  of  the  tariff 

act,  the  laying  of  duties  had  been  controlled  by  the 
states.  The  possibility  of  secession  among  tho  states 
in  which  the  state-rights  feeling  was  strong,  was  a 
feature  that  every  statesman  had  to  take  Into  account. 
Hamilton  wished:  to  establish  the  new  Federal  govern- 
ment as  firmly  as  possible,  and  bis  object  in  the  tariff 
system  seems  to  have  been  to  create  a  class  of  manu- 
facturers, running  through  all  the  states,  bur  dependent 
for  prosperity  on  the  Federal  government  and  its  tariff. 
This  would  be  a  strong  factor  in  support  of  the  govern- 
ment against  any  attempt  at  secession,  or  any  tendency 
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to  return  to  the  old  system  of  control  by  State  leg-Ma- 
ture. The  war  of  1813  had  made  it  difficult  to  obtain 
manufactured  goods  from  abroad,  and  many  needed 
articles  had  begun  to  be  made  in  the  United  States. 
After  the  war  was  over,  American  manufacturers  wished 
to  continue  their  business,  but  as  they  could  not  com- 
pete successfully  with  English  manufactured  goods,  a 
higher  protective  tariff  was  thought  necessary.  In 
1816  a  tariff  was  instituted  which  imposed  a  duty  of 
about  twenty-five  per  cent,  on  imported  cotton  and 
woolen  goods,  and  specific  duties  on  iron  imports.  The 
English  manufacturers  made  far  more  cloth  than  could 
could  bo  used  in  England  alone,  and  they  sold  it  to 
other  countries.  They  could  make  the  cloth  better  and 
more  cheaply  than  it  could  be  made  in  the  United  States. 
The  people  of  tho  United  States,  therefore,  would 
prefer  to  buy  it  of  England  rather  than  of  the  American 
manufacturers.  Now  England  bad  established  herself 
in  India,  and  received  at  first  most  of  her  cotton  from 
that  country.  She  wished  to  favor  her  own  merchants, 
who  brought  the  cotton  from  India,  and  therefore  she 
laid  a  tax  upon  the  cotton  from  the  southern  states. 
Then  the  south  began  to  send  ber  cotton  to  the  north, 
where  they  could  sell  it  without  paying  duties,  and 
favored  a  heavy  duty  on  all  cotton  goods  Drought  from 
England.  By  this  means  they  thought,  that  Northern 
manufacturers  could  make  up  their  cotton  into  goods 
which  would  cost  the  buyers  less  than  English  goods  of 
the  same  kind.  They  reasoned  thus:  If  the  cotton  has 
to  travel  across  the  Atlantic,  pay  a  tax  there,  be  made 
into  cloth,  cross  the  Atlantic  again,  and  then  pay  a 
heavy  duty  at  the  custom-house,  it  will  cost  the  mer- 
chant who  buys  It  so  much  that  he  when  he  sells  it  h6 
must  ask  a  higher  price  than  for  the  cloth  made  perhaps 
in  the  next  town  to  him.  So  the  customer  will  buy  the 
native  cloth.  This  tariff  on  European  goods,  therefore, 
was  called  s  protective  tariff,  because  it  was  intended 
to  protect  the  American  planter  and  manufacturer.  At 
first  the  northern  people  did  not  favor  it  Their 
business  was  much  more  in  ships  than  in  mills; 
and  if  the  tariff  prevented  the  importation  of  Euro- 
pean goods,  their  vessels  would  not  be  of  much 

198.  There  was  nothing  new  in  the  principle  of  the 
protective  tariff.  As  has  been  shown,  Hamilton  had 
urged  it  st  the  beginning  of  the  government,  and  it 
was  the  method  used  by  many  countries  for  the  protec- 
tion of  their  own  industries.  But  the  tariff  of  1816  in 
the  United  States  came  st  s  time  when  it  had  a  marked 
effect  in  the  history  of  the  people.  If  the  United  States 
could  manufacture  its  own  goods  from  its  own  products, 
and  sell  them  to  its  own  citizens,  then  one  part  of  the 
country  would  help  another,  and  the  whole  union 
would  prosper  together.  Thus  the  tariff  fell  into  its 
place  as  ono  of  the  plans  adopted  by  the  country  when 
it  settled  down  to  the  work  of  possessing  the  land  and 
improving  it.  But  as  time  went  on,  the  south,  which 
had  at  first  favored  a  protected  tariff  to  ensure  the  sale 
of  her  cotton,  now  began  to  oppose  any  further  increase 
of  duties  on  foreign  goods.  Thus  in  1822,  s  proposition 
for  making  the  tariff  more  protective  was  defeated  by 
the  southern  section  in  Congress.  The  tariff  of  1824 
was  adopted  by  very  smal  I  majorities.  It  was  an 
advance  on  all  preceding  tariffs  in  its  consistent  design 
of  excluding  foreign  comDcting  goods  from  American 
markets,  t  was  passed*  by  the  northern  members, 
except  those  from  the  northeast,  against  the  almost 
unanimous  vote  of  the  southern  members,  who  consid- 
ered it  unconstitutional,  sectional,  and  unjust.  In 
1828,  the  Protectionists,  as  those  who  favored  a  high 
protective  tariff  were  now  called,  succeeded,  after  a 
debate  of  six  weeks,  in  passing  another  tariff  bill 
wtioh  was  so  protective  ss  to  be  satisfactory  to  manu- 
facturers but  very  objectional  to  the  southern  states, 
where  it  was  pronounced  a  legalized  robbery.  From 
'*-h  time,  the  nullification  doctrines  of  the  Kentucky 


resolutions  of  1799  beeran*  to  gain  strength  rapidly  in 
the  south. 

194.  In  the  presidential  canvass  of  1828,  the  two  fac-  $"*h'ft» 
tions  of  the  great  Republican  party  now  assumed  the  Uem*-rs'* 
character  of  two  distinct  and  opposite  parties.  The 
supporters  of  Jackson  assumed  the  name  of  Democrats. 

while  the  opposition,  which  favored  the  re-election  of 
Adams,  were  known  at  first  as  National  Republicans. 
But  in  the  course  of  Jackson's  administration,  as  they 
saw  fit  to  represent  him  as  a  kind  of  a  tyrant  like 
George  III,  they  Assumed  *he  name  of  Whigs;  and 
henceforth,  until  1654,  Whig  and  Democrat  were  the 
names  of  the  two  great  political  parties  in  the  United 
States.  Without  entering  into  a  detailed  history  of 
these  parties  and  their  principles,  it  may  be  said  in 

EBneraJ  that  the  questions  which  have  divided  them 
ave  been  concerned  with  the  powers  of  the  national 
government  The  Whigs  wished  to  give  the  Federal 
government  the  power  to  use  the  public  money  in  the 
making  of  roads,  improving  rivers  and  harbors,  etc., 
under  the  general  head  of  Internal  Improwment$;  the 
Democrats  claimed  that  these  things  ought  to  be  done 
by  the  states  or  by  private  enterprise.  The  Whigs  es-  The 
poused  the  policy  of  laying  duties  on  imports  as  high  g^™!T"?5" 
ss  revenue  results  would  approve;  within  this  limit  the  7 
duties  were  to  be  defined  for  purposes  of  protection; 
I  and  the  superabundant  revenues  were  to  be  expended 
I  on  internal  improvements.  This  was  known  as  the 
"American  system."  This  policy  was  opposed  by  the 
Democrats,  but  not  always  intelligently.  The  Whigs 
also  favored  the  continuance  of  the  national  bank 
which  had  been  chartered  in  1816.  The  Democrats 
strongly  opposed  it  snd  on  the  question  they  achieved 
a  complete  and  decisive  victory  under  President  Tyler. 
On  the  question  of  internal  improvements,  however, 
the  opposite  still  holds  the  ground,  but  most  of  its  de- 
tails have  been  settled  by  the  great  development  of  the 
powers  of  private  enterprise  during  the  past  sixty 
years,  snd  it  is  not  atpresent  a  leading  question.  The 
question  of  the  tariff,  however,  remains  to-day  as  a 
"burning  question,"  but  it  is  no  longer  argued  on 
grounds  of  constitutional  law,  but  on  grounds  of  polit- 
ical economy. 

195.  In  the  presidential  canvass  of  1828  Jackson  was  And<*w 
elected  president,  with  John  0.  Calhoun  as  vice-preel-  J»ck*rB 
dent  snd  on  March  4  they  were  sworn  into  office.  Pedant. 
The  eight  following  years  have  been  called  "the  reign 

of  Andrew  Jackson,  from  the  arbitrary  methods  which 
he  seemed  to  assume  in  regard  to  money  affairs  in  his 
administration.  One  of  the  greatest  mistakes  of  the 
president  was  the  use  of  government  offices  as  rewards 
for  his  friends  and  adherents.  As  early  as  the  begin- 
ning of  the  present  century  a  vicious  system  was  Origin  or 
growing  up  in  New  York  ana  Pennsylvania  In  those ,he  ",p?""1 
states  the  appointive  offices  came  to  be  used  as  bribes  *'*  em' 
or  as  rewards  for  partisan  services.  By  securing  votes 
for  a  successful  candidate,  a  man  with  little  in  his 
pocket  and  nothing  particular  to  do,  could  obtain  some 
office  with  a  comfortable  salary.  It  would  be  given 
him  as  a  reward  for  political  services,  and  some  other 
man,  more  competent  than  himself,  would  have  to  be 
turned  out  in  order  to  make  room  for  him.  A  more 
effective  method  of  driving  "good  citizens'*  out  of 
politics  could  hardly  havo  been  devised.  The  result 
was  that  the  civil  service  of  those  states  was  seriously 
damaged  in  quality,  politics  degenerated  into  a  wild 
scramble  for  office,  salaries  were  paid  to  men  who  did 
little  or  no  public  service  in  return,  and  thus  the  line 
which  separates  taxation  from  robbery  was  often 
crossed.  About  the  same  time  the  idea  obtained  that 
there  is  something  especially  democratic,  and  therefore 
meritorious,  about  "rotation  in  office."  Government  "RnU'^n 
offices  were  regarded  as  plums  at  which  everyone ls  oftK' " 
ought  to  be  allowed  a  chance  to  bite.  The  way  was 
prepared  in  1820  by  W.  H.  Crawford,  of  Georgia,  who 
succeeded  in  getting  the  law  enacted  which  limits  the 
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terms  of  ofilce  for  postmasters,  revenue  collectors  and 
other  servants  of  the  Federal  government  to  four 
years.  The  importance  of  this  measure  was  not  under- 
stood, and  it  excited  very  little  discussion  at  the  time. 
After  Jackson  obtained  the  presidency  the  methods  of 
New  York  and  Pennsylvania  were  applied  on  a  national 
scale.  Jackson  chonshed  the  absurd  belief  that  the 
administration  of  his  predecessor  Adams  had  been 
corrupt,  and  be  accordingly  turned  men  out  of  office 
with  a  keen  zest.  During  the  forty  years  between 
Washington's  first  inauguration  and  Jackson's  the  total 
number  of  removals  from  office  was  seventy-four,  and 
out  of  this  number  five  were  defaulters.  During  the 
first  year  of  Jackson's  administration  the  number  of 
changes  made  iu  the  civil  service  was  said  to  be  2.000. 
Tne  Such  was  the  abrupt  inauguration  upon  the  broadest 
tiim"  m»de  8C?le  °'  tho  Bocalled  "spoils  system."  The  phrase 
national,  originated  with  W.  L.  Marcy,  of  New  York,  who  in  a 
speech  in  the  senate  in  1881  declared  that  "to  the 
victors  belong  the  spoils."  The  author  of  the  phrase 
did  not  of  course  realize  that  he  was  making  one  of 
the  most  infamous  remarks  recorded  in  history,  and 
Jackson  doubtless  would  have  been  greatly  surprised 
could  he  have  foreseen  that  he  was  Introducing  a 
gigantic  system  of  political  knavery  and  corruption, 
which  would  help  sustain  all  manner  of  abominations, 
from  grasping  monopolies  and  civic  tobbery  down  to 
political  rum  shops. 
Tht  United  196.  Jackson  made  another  mistake  which,  however, 
Mates  wa9  trIvial  compared  w|th  tne  adoption  of  the  spoils 
system.  He  was  bitterly  opposed  to  the  United  States 
bank  because  he  believed  that  it  was  unauthorized  by 
the  constitution  and  a  means  of  political  corruption. 
As  the  charter  was  about  to  expire  in  1830  he  urged 
Congress  not  to  renew  it  An  angry  controversy  fol- 
lowed. A  bill  renewing  the  charter  passed  In  1882,  but 
Jackson  vetoed  it  Subsequently  ho  recommended 
that  the  public  money  should  be  removed  from  the 
bank,  and  when  Congress  refused  to  consent  to  this 
measure  he  took  the  responsibility  of  ordering  the 
secretary  of  the  treasury  to  remove  it  (1888),  a  measure 
wiiich,  at  first,  was  followed  by  great  distress  among 
merchants.  It  was  in  this  quarrel  that  the  supporters 
of  the  bank  became  known  as  Whigs,  while  the 
partisans  of  the  president  kept  the  old  name  of  Demo- 
crats. The  bank  was  finally  closed  in  1886  when  its 
charter  expired. 

mdtui  107.  In  1882  hostilities  with  the  Sac  and  Fox  tribes 
;foi*iea.  of  Indians  broke  out  in  what  is  now  Wisconsin.  Their 
chief,  Black  Hawk,  was  captured,  and  the  Indians  were 
removed  beyond  the  Mississippi.  Georgia  wished  to 
get  rid  of  the  Creeks  and  Cherokees  remaining  within 
the  state;  but  they  refused  to  go.  The  United  States 
had  made  treaties  with  them  and  these  treaties  ac- 
knowledged the  right  of  the  Indians  to  the  land  which 
they  held.  They  were  more  civilized  than  the  Indians 
in  general  and  had  farms  which  they  cultivated.  A  few 
of  their  chiefs  were  persuaded  to  sign  a  new  treaty 
with  Georgia,  giving  up  their  landB.  The  other  In- 
dians at  once  put  them  to  death;  they  declared  that 
these  chiefs  had  no  authority  to  sign  for  the  tribes,  and 
that  in  consequence  there  was  no  treaty.  Georgia 
would  not  wait  for  the  Indians  to  yield  but  ordered  a 
survey  of  their  lands  to  be  made  for  settlement  by  the 
whites.  It  must  be  remembered  that  although  the  ter- 
ritory was  within  the  boundaries  of  Georgia  it  was  yet 
distinctly  under  the  control  of  the  Indians  by  agree- 
ment with  the  United  States.  The  federal  government 
was  very  desirous  of  getting  the  Indians  out  of  Georgia, 
and  tried  every  means  to  persuade  them  to  leave,  and 
accordingly  in  a  tacit  manner  suffered  the  state  to 
crowd  the  Indians  out.  It  was  no  less  true  that  the 
state  was  taking  to  itself  a  power  which  belonged  to 
the  union.  The  wrangle  over  the  Indians  began  In  the 
administration  of  John  Qulncy  Adams,  and  continued 
afteT  Anarew  Jackson  was  chosen  president.  Jackson 
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bad  no  love  for  the  Indians,  having  fought  them  all  his 
life,  and  he  did  not  now  interfere.  Georgia  had  her  own 
way,  and  the  doctrine  of  state  sovereignty  was  more 
firmly  held  than  ever. 

198.  At  this  time  the  southern  people  felt  themselves  Vtoitcs 
to  be  Virginians,  Carolinians,  Georgians,  rather  than  Uon- 
American  citizens.    They  were  brought  up  through 

this  feeling  of  undue  loyalty  to  their  native  states  to 
have  a  secondary  regard  for  the  national  union,  and  be- 
cause possessed  of  an  institution  which  they  were  anx- 
ious to  maintain,  they  were  necessarily  fearful  of  the  in- 
fluence of  an  entirely  free  government.  Since  slavery 
could  be  sustained  only  by  state  law,  in  opposition  to 
the  spirit  of  the  age,  the  state  must  be  made  so  sover- 
eign as  to  be  able  to  withstand  all  national  interference. 
To  make  sure  of  this  result  at  the  time  now  before  us, 
some  of  the  prominent  southerners  met  on  a  certain  oc- 
casion to  try  the  temper  of  President  Jackson  by  an 
attempted  defiance  of  the  national  authority.  But  the 
indignant  and  determined  response  of  the  president 
checked  for  a  moment  their  designs,  few  men  daring 
any  longer  to  follow  to  their  ultimate  conclusions  the 
teachings  of  the  great  southern  leader,  John  C.  Cal- 
houn; and  so,  for  nearly  two  years,  but  little  opposition 
was  openly  undertaken.  Calhoun,  however,  never 
ceased  his  plotting;  and  in  1882,  such  had  been  the 
progress  of  his  plans,  that  he  deemed  himself  strong 
enough  to  carry  his  stale-rights  doctrine  triumphantly 
through,  in  spite  of  the  known  hostility  of  the  patriotic 
Jackson.  Congress,  as  will  be  remembered,  had  en- 
acted a  tariff  of  a  mixed  character,  mainly  for  revenue, 
but  incidentally  protecting  some  of  the  manufacturing: 
interests  of  the  northern  states;  and  among  the  articles 
thus  protected  were  coarse  woolen  goods,  which  were 
used  in  the  south  as  clothing  for  its  slaves.  The  price 
of  those  articles  was  thus  made  a  trifle  higher  than  it 
would  have  been  without  this  protection;  and  the  slave 
holders,  always  a  unit  for  the  state-rights  doctrine,  had 
to  pay  this  higher  price.  The  norlh  was  all  the  while 
under  the  same  tariff,  paying  an  increased  price  for  cot- 
ton on  every  yard  of  imported  cloth.  This  was  not 
considered  by  the  south,  and  so  In  1882,  a  state  conven- 
tion in  South  Carolina  declared  the  tariff  acts  unconsti- 
tutional, and  therefore  null  and  void,  and  resolved  that 
any  attempt  to  collect  the  duties  at  any  port  in  that 
state  should  be  resisted  by  force  of  arms.  Preparations 
were  also  made  to  take  South  Carollnaout  of  the  union. 
"Nullification"  was  the  name  given  to  this  act  by  which 
the  state  declared  certain  laws  of  the  general  govern- 
ment to  have  no  force  in  her  territory 

199.  The  1st  of  February,  1888,  in  case  Congress  did 
not  repeal  its  protective  system  prior  to  that  date,  was 
fixed  upon  as.  the  limit  of  the  state's  forbearance;  for 
after  that  day,  South  Carolina,  in  the  event  of  the  non- 
compliance of  the  United  States  with  her  sovereign 
pleasure,  was  to  consider  herself  as  forming  no  part  of 
the  Federal  union.  All  she  desired,  she  said,  if  her 
demands  were  refused,  was  "to  be  let  alone,"  when 
she  would  proceed  to  govern  herself,  according  to  the 
alleged  Jeffereonfan  doctrine,  as  an  independent  state. 
The  excitement  was  intense  all  over  the  union.  Web- 
ster was  in  the  senate  and  General  Jackson  in  the  presi- 
dential chair,  and  they  worked  together,  though  op- 
posite in  their  party  connections,  like  twin  brothers,  for 
the  salvation  of  their  common  country.  Webster 
pleaded  for  the  union,  claiming  that  the  constitution 
wasnota  "compactof  states,"  but  a  "nation,"  created 
by  the  whole  people  for  their  collective  government 

and  benefit.  In  the  course  of  controversy  in  the  sen-  w«bs-er 
ate,  he  held  his  famous  debate  with  Mr.  Haync,  lasting  and  Hsyr 
for  several  dayB,  and  presented  the  arguments  against 
the  right  of  secession  with  an  eloquence  and  force 
never  equalled  in  any  discussion  on  that  question. 
President  Jackson  firmly  believed  that  the  states  should 
manage  their  own  affairs  but  he  also  held  that  when 
laws  were  passed  in  Congress  for  the  whole  country. 
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no  one  state  bad  a  right  to  refuse  obedience  to  such 
laws.  He  declared  that  "the  Federal  union  must  and 
shall  be  preserved."  and  sent  an  armed  fleet  to  Charles- 
ton harbor,  warning  South  Carolina  at  once  that,  if  bhe 
resisted,  the  whole  force  of  the  union  would  be  used 
against  her.  For  a  while  it  looked  as  if  thero  would 
be  a  resort  to  arms,  but  Clay,  who  was  the  leader  of 
the  Protectionists,  came  forward  and  proposed  a  com- 
promise by  which  the  tariff  was  modified.  South 
Carolina  had  won  her  point  The  doctrine  of  nullifica- 
tion had  not  been  put  to  the  test  of  arms;  but  the  doc- 
trine of  state  sovereign  tj  had  established  itself  more 
firmly  at  the  south. 

200.  After  the  fall  of  the  United  States  bank  many 
state  banks  had  been  formed,  ofren  with  little  capital, 
to  supply  the  expected  need  of  paper  money.  These 
banks  issued  notes  which  were  largely  used  in  the  pur- 
chase of  public  lands  from  the  United  States,  and  the 
treasury  was  accumulating  paper  currency  of  doubtful 
value.  Soon  after  Congress  had  adjourned,  the  presi- 
dent directed  the  secretary  of  the  treasury  to  issue  the 

[•necie  so-called  specie  circular,  ordering  the  United  States 
•.;rcol«r.  agents  to  receive  in  future  only  gold  and  silver  in  pay- 
ment for  lands.  The  demand  for  specie  at  once  became 
pressing,  and  could  only  be  met  by  the  banks  in  which 
the  revenue  was  deposited.  Other  banks  fell  into  dif- 
ficulties which  culminated  in  the  great  "panic  of  1837." 
which  took  place  under  Martin  Van  Buren's  admin- 
istration. General  Jackson  having  served  two  terms, 
.v*riin  was  succeeded  by  Mr.  Van  Buren,  who  became  presi- 
van  Bunt  dent  on  March  4,  1887.  The  administration  of  Mr. 
pniidest.  yan  Buren  (1887-il)  was  occupied  chiefly  with  efforts 
to  remedy  the  commercial  disasters  of  the  nation.  The 
new  president  had  taken  Jackson's  cabinet,  and  bad 
declared  his  purpose  "to  follow  in  the  footsteps  of  bis 
illustrious  predecessor."  He,  therefore,  caught  the 
first  full  effects  of  the  storm  produced  by  Jackson's 
inmrfal  policy,  from  which  even  Jackson's  popularity 
and  admitted  honesty  would  hardly  have  saved  him. 
A  spirit  of  reckless  speculation  had  been  excited  by 
the  excessive  amount  of  paper  money  in  circulation, 
and  property  had  acquired  a  fictitious  value.  Most  of 
the  banks  which  were  not  lucky  enough  to  have  gov- 
ernment deposits  at  command  went  down  under  the 
specie  circular  of  1836.  The  "pet  banks"  which  had 
received  the  deposits  of  the  public  money,  bad  used 
them  as  loans  to  business  men,  and  now,  when  a 
sudden  demand  for  those  deposits  was  made,  many  of 
these  banks  also  were  involved  in  the  general  ruin. 
tv.p  panic  The  sudden  calling  in  of  these  loans  was  the  beginning 
t  1K37.  0f  tQjg  famous  panic  of  1887,  the  counterpart  of  which 
bad  never  before  been  seen  in  the  United  States.  Early 
hi  May  the  banks  of  New  York  city  refused  to  pay 
gold  or  silver  for  their  notes,  and  the  New  York  legisla- 
ture authorized  a  suspension  of  specie  payments 
throughout  the  state  for  one  year.  This  was  followed 
at  once  by  the  suspension  of  banks  in  other  cities. 
The  president  by  proclamation  (May  15)  called  an  extra 
Bession  of  Congress,  to  met  September  4,  and  consider 
and  9ecure  the  financial  interests  of  the  government. 
Meanwhile  the  panic  continued  during  the  summer  of 
1837,  causing  widespread  ruin  among  banks,  corpora- 
tions and  business  men,  and  violently  reducing  nominal 
fortunes  to  far  less  than  their  real  value. 

201.  Finally,  after  some  vicissitudes,  the  financial 
difficulties  of  the  nation  were  satisfactorily  adjusted  by 
the  adoption  of  ont  phase  of  the  National  Bank  ques- 

mr»ub-    tion,  that  of  the  so-called  sub-treasury  system  which 
;':  1^    was  ultimately  established  in  1846,  and  has  been  in  force 
ever  since.   By  this  system  the  public  revenus  are  not 
deposited  in  any  bank,  but  are  paid  over  on  demand  to 
the  treasury  department  by.  the  collectors,  who  are  n- 

3uired  to  give  bonds  for  the  proper  discbarge  of  their 
uty.  The  establishment  of  this  system  was  creditable 
to  Van  Buren's  administration,  but  the  country  was 
not  prosperous  during  bis  term  of  office,  and  he  was 


defeated  sb  a  candidate  Tor  re-election  (1840)  after  a  re- 
markably exciting  canvas.  The  Whigs  relying  upon 
the  same  kind  of  popular  feeling  which  bad  elected 
Jackson,  again  put  in  nomination  the  plain  soldier, 
Harrison,  who  had  been  Van  Buren's  opponent  in  the 
receding  canvas,  and  who  had  lived  In  a  log  cabin  and 
ad  hard  cider  on  his  table.  In  the  famous  "  hard  Tbe  "harH 
cider  campaign"  of  1840,  Harrison  won  a  sweeping^5"  ctIT1 
victory,  obtaining  284  electoral  votes  to  Van  Buren's 
60.  John  Tyler,  of  Virginia  a  Democrat  in  politics, 
was  elected  vice-president  The  election  of  Tyler  was 
a  political  mistake  on  the  part  of  the  Whigs,  for  in  one 
month  after  his  inauguration,  President  Harrison  died, 
and  Tyler  succeded  to  the  presidency.  Thus  the 
government  had  a  Democratic  head,  and  the  Whigs 
lost,  in  the  main,  the  fruits  of  their  victory. 

802.  Mt  Tyler  retained  Harrison's  cabinet,  and  prom-  T7l«y'f 
ised  to  carry  out  his  policy.  In  an  extra  session  offfr?1111"1" 
Congress  beginning  May  31,  a  bill  to  abolish  the  sub- 
treasury  of  the  previous  administration  was  passed  by 
both  houses,  which  now  had  a  Whig  majority,  and 
was  signed  by  the  president  Both  houses  then  passed 
a  bill  to  Incorporate  the  fiscal  bank  of  tbe  United 
States.  Many  of  the  objectionable  features  of  the  old 
United  States  bank  had  been  discarded;  but  the  measure 
still  met  with  great  disfavor  among  the  Democrats. 
Tbe  bill  was  vetoed  by  the  president  He  stated  as  his 
objection,  that  the  powers  given  to  the  bank  were  such 
as  he  and  the  majority  of  the  people  believed  to  be  un- 
wise and  unconstitutional  to  grant  An  effort  was 
made  to  pass  the  bill  over  the  veto  by  a  two-thirds 
vote,  but  it  failed.  The  Whig  leaders  then  requested 
the  president  to  present  them  with  an  outline  of  a  bill 
which  he  would  be  willing  to  sign.  After  consultation 
with  the  cabinet  it  was  given,  and  passed  by  both 
houses.  The  president  vetoed  this  bill  also.  A  two- 
thirds  vote  could  not  be  obtained  to  p  us  it  over  the 
veto.  This  action  of  the  president  in  vetoing  a  bill 
which  had  been  drawn  according  to  his  own  sugges- 
tions, roused  the  indignation  of  of  the  Whigs  who  had 
elected  him,  and  all  his  cabinet  resigned.  Daniel 
Webster,  however,  the  secretary  of  state,  retained 
oflke  long  enough  to  finish  a  negotiation  with  Great 
Britain  for  the  settlement  of  a  dispute  regarding  the 
northwestern  boundary. 

203.  The  northwestern  corner  of  North  America  down  Oregon, 
to  the  parallel  of  64°  40/.  now  known  aa  the  territory  of 
Alaska,  then  belonged  to  Russia  Tbe  region  known 
as  Oregon,  which  lay  between  Russian  America  and 
California  was  claimed  by  the  United  States  on  the 
ground  of  tbe  discoveries  of  Lewis  and  Clarke.  After 
the  Eecond  war  wltb  England,  when  both  countries 
claimed  this  region,  it  was  agreed  in  1818  that  they 
should  hold  it  jointly  for  ten  years.  The  Hudson  Bey 
Company,  which  was  fully  equipped  for  the  fur  trade. 
Increased  its  stations.  At  the  end  of  ten  years  it  seemed 
to  bavo  almost  entlro  possession.  In  1828  it  was  agreed 
to  continue  the  joint  occupation  until  notice  of  its 
termination  should  be  given  by  one  nation  or  the  other. 
When  this  agreement  was  renewed  St.  Louis  was  the 
great  center  of  the  fur  trade  of  tbe  west  Expeditions 
from  that  point  into  the  disputed  territory  soon 
became  common.  The  hunters  brought  back  word  of 
the  fine  farming  and  grazing  lands  which  the;  had 
seen,  and  parties  of  emigrants  began  to  make  settle- 
ments in  that  direction.  The  Hudson  Ba,'  Company 
put  every  possible  obstacle  in  the  way  of  in.  nigration, 
as  they  had  wished  to  keep  the  country  for  hunting  and 
trapping.  They  managed  to  create  the  impression  in 
the  United  States  that  the  Rocky  Mountains  could  not 
be  crossed  by  wagons,  and  that  the  country  on  the  other 
side  was  a  barren  wilderness.  In  1630,  Dr.  Marcus 
Whitman  was  sent  out  with  a  company  of  missionaries 
to  the  Oregon  Indians.  He  was  a  man  of  energy  f  nd  fore- 
sight He  saw  that  it  was  practicable  for  emigrant 
trains  to  cross  the  mountains  by  good  passes,  and  he 
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knew  that  if  bo  could  make  this  generally  known  the 
people  of  the  United  States  would  soon  occupy  the 
country. 

204.  When  Lord  Ashburton  came  in  1842  to  settle 
with  Mr.  Webster  tho  boundry  line  between  the  British 
possessions  and  the  United  States,  the  Hudson  Bay 
Company  had  succeeded  in  keeping  out  almost  all 
American  emigrants.  They  had  laid  their  plans  also 
to  bring  in  English  settlers  from  the  Red  river  country, 
so  as  to  strengthen  the  British  claim  to  all  Oregon.  As 
soon  as  Dr.  Whitman  learned  this,  he  set  out  in  October 
of  that  year,  and  made  his  way  across  the  entire  con* 
tincnt  to  Washington.  There  he  found  that  a  treaty 
had  been  signed,  but  that  Oregon  had  need  left  out  of 
consideration  altogether.  Dr.  Whitman's  errand  was 
to  make  known  to  the  administration  at  Washington 
the  value  of  Oregon,  and  then  to  organize  companies 
of  emigrants  to  settle  within  its  bounds.  He  did  both. 
In  the  following  summer  he  had  a  great  body  of  set- 
tlere  over  the  mountains,  and  at  the  close  of  1844  there 
vrcre  three  thousand  Americans  in  Oregon.  The 
people  were  fast  deciding  the  question  of  ownership. 
Congress  now  took  up  the  matter  in  earnest.  The 
American  people  claimed  the  whole  western  territory, 
and  the  Democrats  went  into  the  next  presidential  cam- 
tyft  or  paign  with  the  alternative  war-cry  "Fifty-four,  forty, 
[S*  or  fight,"  meaning  that  the  parallel  of  54°  40'  must  be 
made  the  northern  boundary.  But  the  wiser  men  were 
ready  to  compromise,  and  a  treaty  was  made  with 
Great  Britain  in  1846,  by  which  the  forty-ninth  parallel 
was  made  the  dividing  line  west  of  the  Rocky 
Mountains. 

>  205.  In  1842  an  affair  known  as  "Dorr's  Rebellion" 
':°3'  occurred  in  Rhode  Island.  The  state  was  still  governed 
under  the  old  colonial  charter,  and  a  party  led  by 
Thomas  Dorr  was  anxious  to  exchange  it  for  *a  new 
constitution  giving  greater  power  to  the  people.  Dorr 
assumed  to  bo  governor  by  the  voles  of  his  partisans; 
the  lawful  governor,  under  the  charter,  called  for  the 
assistance  of  the  United  States,  and  civil  war  was  im- 
minent, when  President  Tyler  sent  troops  into  the 
state  to  uphold  the  old  government.  Dorr  was  con- 
victed of  treason  and  sentenced  to  imprisonment  for 
life,  but  be  was  soon  pardoned,  and  a  more  liberal  con- 
stitution was  afterward  adopted. 

206.  Calhoun  was  steadily  teaching  the  southern 
states  that  their  safety  lay  in  the  doctrine  of  state  sov- 
ereignty, and  the  slaveholders  were  beginning  to  think 
that  the  union  was  not  worth  much  to  them  unless  it 
protected  the  slave  system.  Meanwhile,  a  very  differ- 
ent belief  was  becoming  common  in  the  north,  which 
liiion  was  largely  due  to  the  influence  of  William  Lloyd  Gar- 
vc-rjr.  ri3OQ|  of  Massachusetts.  He  had  established  a  weekly 
paper  in  1831,  called  The  Liberator,  which  was  devoted 
to  the  entire  and  immediate  abolition  of  African  slavery 
in  America.  Many  others,  men  and  women,  came  for- 
ward to  support  him,  and  in  1833  the  National  Anti- 
Slavery  Society  had  been  formed,  and  its  branches  had 
multiplied  rapidly.  The  renewal  of  the  slavery  ques- 
tion alarmed  the  southern  people  and  also  many  of  the 
northern  people,  who  considered  any  attack  upon  slav- 
ery dangerous  to  the  peace  of  the  union.  From  this 
time  dates  the  existence  of  the  party  opposed  to  slavery 
Soil-  in  the  United  States,  at  first  known  as  abolitionists. 
*•*•  They  did  not,  however,  constitute  c  political  party,  but 
as  individuals  kept  up  an  incessant  attack  upon  the 
evil  of  slavery.  They  were  persecuted  in  every  way 
possible,  but  every  attempt  to  intimidate  them  only 
gave  a  new  opportunity  for  the  discussion  of  the  rights 
And  wrongs  of  the  slave.  The  slaveholders  and  their 
friends  at  the  north  declared  that  the  abolitionists  were 
destroying  the  peace  of  the  country,  and  charged  them 
with  inciting  tho  slaves  to  insurrection.  Hence  they 
called  upon  all  friends  of  the  union  to  put  them  down. 
Finally  mob  violence  was  resorted  to  in  Boston  and 
other  northern  cities  to  destroy  abolition  Printing 


presses,  break  up  abolition  meetings  and  silence  aboli- 
tion orators. 

207.  These  lawless  outrages  only  served  to  firo  the  Pctv.icr.--s: 
zeal  of  the  abolitionists,  ana  they  began  to  offer  peti-  CodJ-ti::  !- 
tions  to  Congress  to  abolish  Blavery  in  the  District  of 
Columbia,  while  the  dissemination  of  abolitionist  books 

and  papers  was  greatly  increased  In  every  part  of  the 
country.  Congress  in  1835  had  resolved  to  lay  all  fut- 
ure petitions  on  the  subject  of  slavery  upon  the  table. 
In  1836  the  president's  message  to  Congress  made  indig- 
nant reference  to  the  practice  of  sending  abolition  doc- 
uments through  the  United  States  mail.  He  recom- 
mended a  bill  to  prohibit  the  practice  in  future.  Ac- 
cordingly, a  bill  was  introduced  in  Congress,  prohibit- 
ing any  postmaster  from  knowingly  putting  any  aboli- 
tion documents  or  newspapers  into  the  mails  The  bill 
was  rejected.  The  right  of  petition  has  been  a  right 
always  held  sacred  by  the  people,  and  a  champion  for 
this  right  appeared  in  John  Quincy  Adams,  who  had 
been  sent  back  to  Washington  as  a  representative  from 
his  district  in  Massachusetts.  He  presented  these  peti- 
tions again  and'  again.  The  slavery  party  refused  to 
admit  them,  and  in  consequence  multitudes  of  people 
at  the  north  were  gained  over  to  the  anti-slavery  side. 

208.  The  political  parties  had  not  yet  openly  divided 
on  the  question  of  slavery,  but  the  opposition  to  the 
Democratic  party  had  become  firmer,  which  resulted, 
as  has  been  shown,  in  the  formation  of  the  Whig  party 
(1836).  Since  Missouri  had  been  admitted  into  the 
union  two  other  states  had  been  formed,  Arkansas  in  ^^V?™ 


1836  and  Michigan  in  1837.    Half  of  the  states  were 
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now  free  states  and  half  slave.  But  in  population  the 
free  states  were  rapidly  gaining  on  the  slave  states. 
In  1830  they  exceeded  them  by  over  a  million;  in  1840 
the  excess  was  nearly  two  and  a  half  millions.  More- 
over, after  the  admission  of  Arkansas,  Florida  was  the 
only  territory  which  could  be  admitted  as  a  slave  state, 
whereas  the  north  had  still  a  vast  space  westward  at 
its  command.  To  southern  statesmen  it  seemed  likely 
that  the  north  would  presently  far  exceed  tho  south  in 
territory,  population,  wealth  and  political  power  and 
would  steadily  gain  a  majority  in  the  senate  and  the 
house.  It  was,  therefore,  probable  that  before  long  tho 
north  would  come  to  control  the  action  of  Congress, 
and  might  then  try  to  abolish  slavery.  This  the  south, 
naturally  dresded,  and  this  feeling  of  dread  was  inten- 
sified and  exasperated  by  the  abolitionist  agitation. 
The  only  safeguard  for  the  south  seemed  to  be  the  ac- 
quisition of  fresh  territory,  and  southern  statesmen 
looked  for  this  to  the  great  country  of  Texas,  which 
lay  south  of  36°  80/,  was  suited  to  the  institution  of 
slavery  and  was  already  occupied  by  many  southerners. 

209.  Texas  was  originally  a  part  of  the  Spanish  Amic  atl  .T. 
province  of  Mexico.  In  1821  Mexico  revolted  from0' K;ai- 
Spain,  and  formed  a  republic  moulded  after  the  United 
States.  Like  other  Spanish  states  in  Amerioa  it  abol- 
ished slavery.  Tho  south  thus  had  for  its  neighbor  a 
free  country  hemming  it  in  on  the  south  and  south- 
west. Presidents  John  Quincy  Adams  and  Jackson 
each  had  made  the  attempt  to  buy  Texas  from  Mexico, 
but  she  had  "refused  to  bcII.  Mcanwhilo  emigration 
had  Bet  in  from  the  southwestern  states,  and  many 
Americans  had  made  their  homo  in  Texas.  The  most 
noted  of  these  was  General  8am  Houston,  the  leader 
of  an  adventurous  set  of  men.  At  his  instigation 
Texas  rebelled  against  Mexican  rule,  and,  in  the  de- 
cisive battle  of  San  Jacinto  (1836).  won  her  independ- 
ence and  set  up  a  government  of  her  own  with  Hous- 
ton at  the  head.  Texas  then  applied  for  admission  to 
the  union.  The  importance  of  such  an  addition  was 
seen  at  once.  Out  of  this  vast  territory  five  states 
could  be  formed.  If  slave  states  they  would  greatly 
strcngben  tho  slavery  party.  The  whigs,  under  Web- 
ster and  Clay,  opposed  annexation  on  tho  ground  that 
it  would  bring  on  a  war  with  Mexico,  which  had  not 
acknowledged  the  independence  of  Texas.    The  ques- 
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tlon  of  annexation  was  holly  disoussed  In  the  presiden- 
tial election  of  1844.  Van  Buren.  who  had  opposed 
annexation,  was  rejected  by  the  democratic  party,  and 
Janus  K.  Polk,  of  Tennessee,  who  favored  annexation, 
was  nominated.  The  whig  candidate  was  Henry  Clay; 
and  there  was  a  third  candidate,  which  decided  the  re- 
sult of  the  election.  The  abolitionists  bad  put  forward 
J  ames  Birney.  as  a  presidential  candidate  in  1840,  who 
bid  received  very  few  votes.  They  now  nominated 
him  apain.  A  close  and  bitter  contest  followed.  The 
democratic  party  was  committed  to  the  annexation  of 
Texas,  although  the  demaud  for  tbe  tariff  of  1843,  and 
for  "the  whole  of  Oregon  or  none,  with  or  without 
war  with  England"  helped  to  gain  votes.  Nevertheless 
tbe  success  of  the  Whigs  seemed  probable,  until  tbe 
weakness  of  Clay's  moral  fibre  ruined  it  He  wrote  a 
letter  in  which  he  tried  to  conciliate  southern  Demo- 
crats by  saying  that  he  would  be  "glad  to  see"  the  an- 
nexstion  take  place  at  some  future  time.  By  this 
device  bo  won  no  democratic  votes,  for  Polk  was  a 
warm  advocate  of  annexation,  but  angered  a  great 
many  anti-slavery  Whigs,  who  purposely  threw  away 
on  Birncy  their  vote*,  by  which  means  New  York  was 
carried  for  Polk,  aud  be  was  elected  president.  It  was 
tbe  most  closelv  contested  election  in  tbe  history  of  tbe 
United  States,  except  those  of  1800. 1876  and  1884  The 
result  In  fourteen  of  the  twenty-six  states  was  doubtful 
for  some  days,  and  moat  of  these  chose  Polk  electors 
by  very  slender  majorities.  In  eeveral  of  them  the 
small  abolition  vote  would  bave  turned  tbe  scale  and 
chosen  Clay  electors.  Thus  Polk  was  elected,  and,  in 
December,  1845.  Texas  was  annexed  by  resolution  of 
Congress,  and  admitted  into  the  union  (December, 
1845)  with  the  understanding  that  it  might  be  hereafter 
divided,  so  as  to  make  several  slave  states.  Florida 
had  already  been  admitted  as  a  state  in  March  of  the 
same  year.  In  splto  of  tbe  strong  opposition  to  the 
annexation  by  tbe  anti-Blavery  party  there  was  a  gen- 
eral feeling  of  pride  that  the  country  bad  acquired  so 
large  an  addition  to  its  domain.  Politicians  in  favor 
of  annexation  did  their  best  to  draw  the  popular  mind 
away  from  the  question  of  slavery,  and  to  hold  out 
splendid  prospects  of  tbe  rapidly  increasing  United 
States.  Tbev  began  to  aver  that  it  was  the  "manifest 
destiny"  of  the  nation  to  possess  the  whole  continent. 
But  the  slavery  question  could  not  bo  held  in  abey- 
ance. With  the  election  of  Polk  tbe  north  and  south 
were  finally  arrayed  in  opposition  to  each  other.  The 
policy  of  the  Democratic  party  now  began  to  be  shaped 
chiefly  by  tbe  adherents  of  Calhoun,  the  representa- 
tives of  slavery  and  nullification,  though  the  latter 
political  heresy  was  not  likely  to  be  pushed  to  the 
front  so  long  as  the  control  of  the  federal  government 
was  in  their  hands;  but  the  slavery  question  became 
tbe  "burning  question"  from  that  time  on  until  it  was 
decided. by  the  civil  war. 
Th?  M.xi-  210.  When  Texas  was  annexed  to  the  United  States, 
tin  ww.  MexJco  waB  go  occupied  with  intestine  dissensions  and 
revolution  that  her  exhibition  of  resentment  was  at  first 
confined  to  a  formal  protest,  and  the  withdrawal  of  her 
minister  from  Washington.  No  aggressive  movement 
was  made  by  her  even  when  the  United  States  troops 
under  General  Taylor  occupied  the  east  bank  of  the 
Nueces  river,  a  part  of  the  state  which  Mexico  insisted 
had  never  belonged  to  Texas.  In  the  meantime,  in  an- 
ticipation of  trouble,  a  naval  expedition  had  been  sent 
by  the  Aq^cricsn  government  to  the  gulf  December  31. 
1845,  aud  an  act  passed  extending  the  United  States 
revenue  system  over  the  doubtful  territory  beyond  the 
Nueces  river  to  carry  out  which  a  revenuo  officer  was 
appointed  to  reside  in  the  new  district.  Even  then 
Mexico  did  not  instituto  hostilities,  but  expressed  her 
willingness  to  negotiate  concerning  the  disputed  terri 
torr  between  the  Nueces  and  the  Rio  Grande  In  March, 
1840.  General  Taylor  was  ordered  by  the  president  to 
advance  from  tbe  Nueces  to  the  Rio  Grande,  and  oc- 


cupy the  debatable  district  These  measures,  adopted 
by  the  president,  by  which  our  troops  crossed  tho 
boundary  claimed  by  Mexico,  were  considered  by  a 
large  portion  of  the  people  pf  the  United  States  as  im- 
politic, if  not  unjust,  and  the  occupation  of  a  territory 
by  our  troops,  which  at  least  was  a  subject  of  dispute, 
was  deemed  by  many  a  belligerent  act 
Ampudia  so  considered  It,  and  notified  the 
general  to  retire  beyond  the  Nueces  within  twenty -four 
hours.  In  April  General  Arista  superseded  Ampudia  in 
command,  and  communicated  to  Taylor  that  he  con- 
sidered hostilities  commenced.  Early  in  May  Arista, 
with  6,000  Mexicans,  crossed  the  Rio  Grande,  attacked 
General  Taylor  with  his  force  of  2,300  at  Palo  Alto,  and 
was  badly  defeated.  The  next  day  Taylor  assumed  tbe 
offensive,  attacked  Arista  at  Resaca  de  la  Palm  a,  and 
compelled  him  to  retreat  in  haste  across  the  Rio  Giande. 

211.  The  United  States  government,  before  It  could  w"«r 
hear  of  these  actions,  declared  war  against  Mexico  dec**r**- 
(May  18,  1846),  and  called  for  60.000  volunteers.  Mex- 
ico likewise  declared  war  against  the  United  States  for 
interfering  in  her  affairs  with  Texas.   Soon  after  the 
declaration  of  war,  Colonel  Stephen  W.  Kearney  was 

j  ordered  to  lead  an  expedition  into  New  Mexico  for  tho  Exp*dmcn 
purpose  of  separating  that  province  from  Mexico.  Jj^^*w 
Leaving  Bent's  Fort,  ne  followed  what  was  known  as 
the  Santa  Fe  trail,  along  tbe  Arkansas  river,  across  tbe 
Colorado  mountains  to  the  Rio  Grande,  and  down  that 
river  to  Santa  Fe.  Here  he  took  possession  of  the  coun- 
try in  the  name  of  tbe  United  Stages,  declaring  New 
Mexico  a  territory  of  the  Union,  and  left  a  governor 
and  some  troops.  Then  he  set  off  for  California,  to 
carry  out  tbe  same  design  of  separating  a  Mexican 
province  from  t.1e  Republic  of  Mexico  and  attaching  it 
to  the  United  States.  Before  war  was  declared  Captain 
John  C.  Fremont  was  sent  on  an  exploring  expedition  eHiToVu  » 
to  California.  Some  vessels  of  the  navy  also  were  sent 
to  tbe  Pacific  coast  to  be  In  readiness.  The  United 
States  had  reason  to  think  that  England  Would  make  an 
excuse  of  the  Mexican  troubles  to  set  up  a  claim  to 
California.  Fremont  and  his  men,  aided  by  officers  of 
the  navy  with  marines,  made  no  delay  when  they 
learned  that  war  was  in  progress.  Tbev  easily  took 
possession  of  one  village  after  another.  They  expelled 
the  Mexican  soldiers,  and  finally  seized  Monterey,  the 
capital  of  the  province.  There  were  a  number  of 
American  settlers  there,  who  proceeded  to  declare  the 
independence  of  California  ana  organize  a  government 

212.  When  Colonel  Kearney  left  Santa  Fe,  he  ordered 
Colonel  Doniphan,  with  about  a  thousand  volunteers, 
to  chastise  the  Navajo  Indians.  Having  performed 
this  duty  and  compelled  the  savages  to  make  a  treaty 
of  peace,  Doniphan  marched  a  thousand  miles  to  join 
the  army  in  Mexico.  At  Bracito,  December  25,  184fl, 
he  defeated  a  large  force  of  Mexicans,  and  near  Chihua- 
hua, Feburary  28.  gained  a  decided  victory  over  an 
army  four  times  as  large  as  his  own.  Finally  he  reached 
General  Wool,  at  Saltillo.  May  23.  after  a  march  which 
Is  considered  as  one  of  the  most  brilliant  exploits  of  tho 


218.  In  the  meantime  Taylor  had 
northern  portion  of  Mexico;  while  6 
Vera  Cruz,  advanced  and  captured  the  City 


conquered  the 
sott,  landing  at 
3ity  of  Mexico. 


Tho  United  States  soldiers  were  victorious  over  the 
Mexicans  wherever  they  came  into  conflict  and  what- 
soever the  disparity  of  numbers,  as  instanced  in 
Doniphan's  victory;  while  at  Buena  Vista,  February 
23.  1847,  Taylor  routed  a  Mexican  army  more  than  four 
times  greater  than  hid  own.  To  the  student  of  histoiy 
the  Mexican  war  will  have  great  interest,  as  having 
been  the  school  in  which  most  of  our  great  generals, 
who  made  their  mark  in  the  civil  war,  received  their 
practical  training.  The  capture  of  tbe  City  of  Mexico 
(September  14  1847),  put  an  end  to  the  war  A  treaty 
was  entered  nto  with  Mexico,  by  which  the  Rio  Grande 
was  cade  tho  southwestern  boundary  of  the  United 
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States,  and  the  Gila  river  the  northern  boundary  of 
Mexicx  The  United  States  paid  Mexico  $15,000,000 
for  the  territory  which  was  thus  added  to  its  domain, 
exclusive  of  Texas  Five  years  later,  the  United  States 
bought  the  Mesilla  valley,  south  of  the  Gila  river,  for 

.iiVe.  *10.000  000.    General  James  Gadsden  was  the  agent  in 
this  purchase.    By  these  two  cessions  Mexico  trans 
ferred  to  the  United  States  the  country  now  comprised 
in  California.  Arizona,  Nevada,  Utah,  and  parte  of 
Wvoming,  Colorado,  Kansas,  and  New  Mexico. 

5l4.  This  immense  acquisition  of  territory,  though 
a  fortunate  one  in  many  respects,  had  an  immediate  ef- 
fect upon  American  politics  far  more  disturbing  than 
anything  which  had  occurred  since  1820.  The  general 
sentiments  of  tbo  anti-slavery  party  had  been  opposed 
to  the  war.  and  these  sentiments  had  been  fully  set 
forth  in  a  series  of  remarkable  political  poems  entitled, 
"  The  Biglow  Papers."  by  James  Russell  Lowell.  The 

r-t*-"  sectional  *i rife  which  had  been  allayed  for  the  time 
being  by  the  Missouri  Compromise,  now  began  to  be 
renewed.  la  the  new  territory  acquired  from  Mexico, 
slavery  had  been  forbidden  by  the  Mexican  law,  and 
the  north  desired  this  prohibition  kept  in  force,  but  the 
south  opposed  the  idea.  It  was  proposed  by  some,  as 
the  simplest  solution  ot  the  difficulty,  to  prolong  the 
Missouri  Compromise  line  from  t ho  Rocky  mountains  to 
the  Pacific,  bu*  neither  party  was  willing  to  give  up  so 
much  to  the  other.  The  increased  opposition  to  slavery 
in  the  north  had  created  an  increased  obstinacy  in  the 
Bouth,  so  it  was  rapidly  becoming  a  difficult  thing  to 
effect  compromises  botween  the  two  sections.  In  1846, 
David  Wilmot,  a  Democratic  member  of  the  house, 
from  Pennsylvania,  offered  an  addition  to  a  bill,  making 
appropriations  for  the  purchase  of  the  Mexican  terri- 
tory.  This  addition  was  tho  celebrated  "  Wilmot  Pro- 

fjjf  vlso,"  applying  to  any  newly  acquired  territory  the 
"  provision  of  the  ordinance  of  1787, ''that  neither  sla- 
very nor  involuntary  servitude  shall  ever  exist  in  any 
part  of  said  territory,  except  for  crime,  whereof  the 
party  shall  be  first  duly  convicted."  The  Whigs  and 
northern  Democrats  united  in  favor  of  the  proviso,  and 
it  passed  the  house,  but  was  sent  to  the  senate  too  late  to 
be  acted  upon. 

2)5.  In  tho  earae  year  that  peace  was  made  with 
Mexico  (181S)  camo  the  presidential  election.  Several 
efforts  had  been  made  to  pass  the  Wilmot  Proviso,  but 
without  success,  but  it  called  into  existence  the  Free 

Soil  P&riy.  formed  by  the  union  of  anti-slavery  Dem- 

ocrats and  Whi^s  with  the  Abolitionists.  As  a  com- 
promise between  the  advocates  and  opponents  of  the 
extension  of  slavery,  a  bill  had  been  passed  by  the 
senate  establishing  territorial  governments  in  Cregon, 
New  Mexico  and  California,  with  a  provision  that 
all  questions  concerning  slavery  in  those  territories 
should  be  referred  to  tho  United  States  supreme  court 
for  decision.  It  was  voted  for  by  members  from  the 
slave  states,  but  lost  in  the  house.  A  bill  was  then 
passed  in  the  house,  by  a  sectional  vote,  to  organize 
the  territory  of  Oregon,  without  slavery.  This  was 
passed  by  the  senate  with  an  amendment  declaring  that 
the  Missouri  Compromise  Line  extended  to  the  Pacific 
ocean.  The  amendment  was  rejected  by  the  house, 
again  by  a  sectional  voto,  and,  the  senate  withdrawing, 
the  bill  passed. 

210.  The  Whig  National  Convention  met  at  Phila- 
delphia, June  7,  1848,  and  geminated  Zachary  Taylor, 
of  Louisiana,  and  Millard  Fillmore,  of  New  York.  No 
platform  was  adopted,  and  resolutions  affirming  the 
Wilmot  Proviso  as  a  party  principle  wero  repeatedly 
voted  down.  The  Democratic  National  Convention 
met  at  Baltimore,  May  22.  It  revived  the  stric*  con- 
structionist platform  of  1840  and  1844,  and  nominated 
Lewis  Cass,  of  Michigan,  and  William  O  Butler,  of 
Eeatucky.  The  National  Convention  of  Free  Boilers 
met  at  Buffalo,  August  9.  It  adopted  a  platform  de- 
claring that  Congress  had  no  more  power  to  make  a 


slave  than  to  make  a  king,  and  that  there  should  be  no 
more  slave  states  and  no  more  slave  territories.  It 
nominated  Martin  Van  Buren,  of  New  York,  and 
Charles  Francis  Adams,  of  Massachusetts.  The  Free 
Boilers  decided  the  election  by  drawing  the  Democratic 
vote  from  New  York,  and  so  Taylor  became  president. 
Be  was  brave,  honest  and  shrewd,  and  by  far  the  ablest 
president  botween  Jackson  and  Lincoln.  Though  a 
Louisiana  slaveholder,  he 


unflinching  in  his  devo- 
tion to  the  union. 

217  The  leading  political  struggle  during  Taylor's  California. 
Administration  related  chiefly  to  the  admission  of  Cal- 
ifornia as  a  state  in  the  union.  Texas  was  the  last 
slave  state.  .  The  tide  of  emigration  was  moving 
steadily  westward  and  northwestward.  In  1846  Iowa 
was  admitted  into  the  union,  and  in  1848  Wisconsin. 
While  the  representatives  of  the  people  in  Congress 
were  struggling  with  the  question  of  frco  or  slave  ter- 
ritory, the  people  themselves  were  rapidly  increasing 
the  influence  of  the  free  states.  In  the  year  that  Cal- 
ifornia became  the  property  of  the  United  Stales  (1848) 
gold  was  discovered  in  the  valley  of  tho  Sicramento, 
and  a  very  hasty  exploration  showed  that  there  was  an 
immense  deposit  of  the  precious  metal  in  the  newly 
acquired  territory.  The  news  spread  all  over  the 
world  and  immediately  there  followed  a  great  rush  to 
the  gold  region.  In  a  little  over  a  year  the  population 
had  become  large  enough  to  entitle  it  to  admission  to 
the  union,  and  there  was  need  of  a  strong  government 
to  keep  in  check  the  numerous  hordes  of  ruffians  who 
had  flocked  in  along  with  honest  people.  President 
Taylor  was  eager  to  bring  California  into  the  union 
before  the  question  of  slavery  in  that  territory  should 
be  discussed  in  Congress.  He  urged  the  people  to  call 
a  convention  and  organize  a  state.  They  did  this 
(1849),  and  since  they  were  almost  wholly  from  the 
north,  they  framed  a  constitution  prohibiting  slavery, 
and  applied  for  admission.  The  south  earnestly  opposed 
the  admission  of  California  as  a  free  state,  and  the 
extreme  southern  party  even  took  some  steps  toward  • 
secession.  The  debates  were  conducted  on  both  sides 
with  great  bitterness. 

218.  The  controversy  went  on  for  a  year,  until  it  was 
settled  by  a  group  of  compromise  measures  deviocd  by 
Clay,  who  thirty  years  before  had  succeeded  so  well 

with  his  Missouri  Compromise.  He  proposed  that  city's  con. 
California  should  be  admitted  as  a  free  state  ;  that  any  promise*, 
new  states  properly  formed  from  Texas  should  also  be 
admitted;  that  the  territories  of  Now  Mexico  and  Utah 
should  be  organized  without  tho  Wilmot  Proviso  (i.  e., 
with  squatter  sovereignty,  by  which  the  people  of 
each  teiritory  were  left  free  to  settle  the  question  of 
the  existence  of  slavery  for  themselves);  that  the  slave 
trade  should  be  abolished  in  the  District  of  Columbia, 
and  especially  that  a  more  rigid  fugitive  slave  law  The 
should  bo  enacted.  Tho  constitution  expressly  gave  to  fcgiu>e 
slave-holders  the  right  to  recover  their  slaves  if  they  Blovo  l4W 
escaped  intc  another  state,  but  the  increasing  hostility 
of  the  people  in  the  free  states  to  the  slavery  system 
made  it  extremely  difficult  for  slave-holders  to  find  and 
recover  runaway  slaves  when  they  had  escaped  into 
the  northern  states.  This  matter  was  one  of  great 
irritation  to  tho  southerners.  Thoy  complained  that  they 
were  deprived  of  their  rights  in  direct  opposition  to 
the  constitution.  The  new  fugitive  slave  law  was 
therefore  so  drawn  as  to  require  the  arrest,  by  United 
States  officers,  of  fugitive  slaves  in  tho  northern  states, 
and  it  also  gave  the  officers  the  right  to  call  upon  any 
citizen  to  help  them  in  their  search  and  capture.  The 
law  also  impossed  penalties  on  all  rescuers  and  denied 
them  a  jury  trial. 

219.  Webster  gave  his  support  to  the  Compromise  of  Kttc  t*  or 
1850.    Like  many  others,  he  viewed  with  alarm  the  *^ma 
growing  dissensions  between  the  two  sections  of  the 
country.    He  worked  with  all  his  might  to  preserve 

the  Union  against  the  attacks  of  the  extreme  pro 
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slavery  men  on  tbe  one  baud  aud  of  tbe  Abolitionist* 
on  the  other.  California  was  edmitted  to  tbe  union, 
and  the  fugitive  slave  law  was  passed.  Instead  of 
bringing  qukit,  as  tho  Missouri  Compromise  had  done, 
the  Compromise  of  1850  was  the  beginning  of  a  more 
bitter  and  deadly  strife.  Perhaps  the  most  important 
feature  of  the  Compromise,  in  its  bearing  upon  future 
events,  was  the  fugitive  slave  law.  The  cruelties 
attending  its  execution  aroused  the  fierce  indignation 
of  the  north.  The  disgust  and  borror  felt  toward  it 
caused  the  passage,  by  some  northern  legislatures,  of 
"personal  liberty  laws,"  intended  to  protect  free, 
negroes  falsely  alleged  to  be  fugitive  slaves.  -  During 
the  discussion  of  Clay's  Compromise  Bill  of  1850, 
President  Taylor  died  after  a  very  short  Illness  (July  9, 
1650),  and  Vice-President  Fillmore  succeeded  to  the 
vacant  office.  He  enforced  the  Compromise  Act  im- 
i  partially,  but  the  fugitive  slave  law  was  often  evaded 
and  sometimes  forcibly  resisted.  It  strengthened 
the  anti-slavery  party  fn  the  free  states,  while'  the 
agitation  of  the  question  of  the  morality  and  wisdom 
of  slavery  was  hotly  resented  at  the  south.' 

220.  It  was  now  the  middle  of  the  century,  and  the 
o  union  seemed  full  of  prosperity.    Bo  various  had  the 

Interests  of  the  people  become  that  a  new  department 
in  the  administration  had  been  created  (1849)  called  tbe 
department  of  the  interior,  and  comprised  a  number  of 
offices  like  the  census  office,  patent  office,  land  office,, 
and  bureau  of  Indian  affaire,  all  of  which  had  for- 
merly been  Bcattered  among  (he other  departments.  The 
secretary  of  this  department  was  made  a  member  of 
the  cabinet  During  Mr.  Fillmore's  administration 
postage  was  reduced,  so  that  an  ordinary  letter  could 
be  sent  to  any  place  in  the  country  for  three  cents. 
Before  that  it  had  cost  ten  cents  to  scud  a  letter  from 
Philadelphia  to  Boston.  At  once  the  number  of  letters 
transmitted  through  the  mails  was  wonderfully  in- 
creased. The  extinction  of  Indian  titles  in  northern 
Michigan  brought  about  the  discovery  of  the  great 
copper  mines  of  that  region,  whose  existence  bad  long 
been  suspected  before  it  could  be  proved.  Railroads 
in  the  east  were  beginning  to  show  something  of  a 
connected  system,  and  tho  increase  of  railways  in  the 
west  made  it  possible  for  the  great  farms  to  send  grain 
and  other  provisions  to  tho  city  yery  cheaply.  Kail- 
roads  in  the  south  bad  hardly  changed  since  1840.  In 
1840  Samuel  F.  B.  Morse,  an  American  artist,  had  re- 
ceived a  patent  for  an  electric  telegraph  apparatus,  and 
four  years  later  he  sent  his  first  dispatch  over  the  wires 
from  Baltimore  to  Washington.  This  practical  proof 
of  the  power  of  the  telegraph  was  followed  by  a  rapid 
extension  of  lines  in  every  direction. 

221.  Several  expeditions  were  ordered  by  government 
to  gain  a  better  knowledge  of  the  national  domain.  In 
1848,  and  again  in  1852  and  1853.  Captain  John  C. 
Fremont  was  sent  out  with  exploring  parties  to  the 
Rocky  Mountains.  The  discoveries  which  he  made, 
and  tbo  new  importance  of  California  since  the  dis- 
covery of  gold  there,  induced  \he  government  to  make 
more  careful  surveys.  The  war  department  undertook 
one  to  determine  the  most  practicable  and  economical 
route  for  a  railroad  from  the  Mississippi  ri"er  to  tbo 
Pacific  ocean.  Captain  Wilkes  was  sent  to  the  Pacific 
Ocean,  where  he  explored  the  Antarctic  continent;  an 
expedition  under  Lieutenant  Lynch  explored  the  valley 
of  the  Jordan  and  the  Dead  Sea;  and  Commodore  Perry 
was  sent  with  a  fleet  to  Japan,  a  country  which  had 
heretofore  been  almost  unknown  to  Europe  and  to 
America. 

223.  Between  the  east  and  the  west  railroads  were 
growing  busier.  Towns  and  cities  sprang  up  along  their 
routes,  and  where  a  new  and  fertile  district  was  found 
the  settlers  did  not  rest  until  they  had  a  railway  for  tho 
transportation  of  their  produce;  and  very  often  the 
railroad  itself  was  the  pioneer  of  a  new  territory, 
being  followed  by  the  pcoplo  who  made  claims  along 


J  ts  route.  Ships  and  steamers  were  constantly  crossing 
the  Atlantic.  Improvements  were  made  by  American 
shipbuilders  in  the  construction  of  sailing  vessels  and 
tbe  clippers,  as  they  were  called,  were  built,  which  were 
able  to  sail  with  a  good  wind  almost  as  swiftly  as 
steamers.  The  increased  development  of  wealth  in  the 
country  gave  a  fresh  impetus  to  tho  spirit  of  invention. 
McCormick  invented  his  reaping  machine,  and  obtained 
a  patent  for  it  in  1834.  Its  results  have  been  hardly 
less  In  importance  to  the  United  States  than  th,e  inven- 
tion of  tho  locomotive.  Since  then  agricultural  machines 
and  implements  have  rapidly  increased.  It  was  agri- 
cultural machines  that  made  the  western  farms  profit* 
able,  and  enabled  the  railroads  to  fill  the  west  so 
rapidly  with  population.  Friction  matches  bad  come 
into  use,  and  anthracite  coal  was  now  extensively  used 
both  in  manufactures  and  locomotion.  In  1889  Good- 
year had  devised  his  method  of  vulcanizing  india- 
rubber.  In  1846  came  the  sewing  machine,  tho  power- 
loom,  and  the  use  of  anaesthetics  In  surgical  practice. 
The  rotary  printing  press  was  invented  in  1847. 

228.  During  this  rapid  change  in  all  the  conditions  of 
life,  it  was  not  strange  that  there  should  be  a  cor- 
responding chango  in  the  minds  of  men,  and  that  their 
ideas  should  become  somewhat  unsettled.  Hence 
transcendentalism  in  religion,  literature  and  politics 
began  to  flourish;  visionary  proposals  of  every  kind 
were  made;  new  communities  were  established,  and 
now  sects  sprang  up.  In  1830  Joseph  Smith  bad 
declared  that  he  had  received  a  revelation  from  God 
which  was  contained  in  a  book  called  The  Book  of  jjorrno-s 
Mormon.  He  formed  a  society  of  men  and  women 
who  were  his  disciples,  and  called  themselves  Mormons, 
and  they  made  a  settlement  in  Missouri.  In  1888, 
Smith,  with  his  followers,  was  driven  away  to  Nau voo, 
in  Illinois.  Ten  years  later,  Smith  was  killed,  and  tho 
Mormons,  under  Brigham  Young,  removed  beyond  the 
western  frontier,  and  settled  on  the  broad  plain  about 
Great  Salt  Lake,  in  the  new  Territory  of  Utah.  Their 
missionaries  traveled  in  the  older  slates  and  in  Europe, 
making  converts,  and  bringing  them  to  the  new  Mor- 
mon home.  They  offered  to  pcoplo  who  were  dison- 
tentcd,  and  to  the  hard- worked  poor,  a  land  of  promise 
and  plenty.  They  appealed  to  religious  people,  and 
declared  that  God  was  with  them,  as  He  bad  been  with 
the  Jews  of  old.  Salt  Lake  City  was  founded,  and 
became  their  capital  Since  then,  havingrapirily  increased 
in  wealth  and  population,  they  have  now  becomo  a  dan- 
gerous factor  in  the  •American  system.  Their  peculiar 
tenets,  which  consist  mainly  in  their  polygamy  and 
submission  to  their  sacred  hierarchy,  have  rendered  it 
impossible  to  admit  them  as  a  State  into  the  Union, 
while  their  numbers  are  so  great  that  it  is  contrary  to 
American  instincts  to  deprive  them  of  tbe  right  of  self- 
government,  and  keep  them  under  the  power  of  Con- 
gress. A  solution  of  tbe  vexing  question  may  soon  bo 
reached  by  tbo  increasing  enforcement  of  the  United 
States  laws  against  polygamy. 

224.  About  the  middle  of  the  century,  the  American  Bducaij«a 
methods  of  education  were  greatly  improved,  andf^ 
American  literature  began  to  attract  tho  world's  atten- 
tion.  Thcro  were  publication  societies  formed  by  tbe 
churches,  which  multiplied  books,  paper.*  and  tracts 
without  number,  and  these  found  their  way  to  remote 
villages  and  homes.     Educational  societies  helped 
establish  schools  and  colleges  in  the  thinly  settled 
parts  of  the  country.  There  was  a  Colonization  Society, 
which  tried  to  answer  some  of  the  difficult  questions  of 
slavery  by  sending  free  blacks  to  Liberia,  in  Africa. 
Tbis  was  the  time  when  tbe  lyecum  system  became 
popular.   In  the  cities  and  towns  courses  of  lectures 
were  Instituted,  and  tbe  latest  thoughts  in  science,  art, 
literature,  politics  and  philosophy,  were  given  to  the 
people.   Tho  newspaper  had  become  a  national  insli-  >"ew-. 
tution,  and  was  a  familiar  visitor  to  tho  great  majority  P«P«* 
of  families  of  the  republic   There  were  daily  papers 
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In  all  the  cities  and  towns,  and  in  many  papers  tbe  con- 
tf  nta  of  books  were  published,  aside  from  the  general 
news  and  topics  which  interested  the  country.  Amer- 
ican authors  were  taking  their  place  among  the  great 
men  of  the  ages  in  the  realm  of  letters.  ■  Before  1930, 
Bryant,  Irving  and  Cooper,  had  become  distinguished. 
In  1847,  Edgar  Allan  Poe,  the  most  imaginative  of  Amer- 
ican poets,  had  died.  In  1850,  Washington  Irving  had 
written  all  bis  works  except  his  Life  of  Washington. 
The  poems  by  which  William  Cullen  Bryant  is  best 
known  bad  been  written  and  given  to  the  world. 
James  Fenlmore  Cooper  died  the  next  year,  leaving 
behind  him  a  long  list  of  novels,  the  best  of  which 
were  descriptive  of  American  life.  Then  came  Long- 
fellow, Whittier,  Hawthorne,  Holmes,  Bancroft,  Prca- 
cott  and  Emerson.  The  Scarlet  Letter  bad  been  given 
to  the  public,  which  made  Hawthorne  famous.  Long- 
fellow had  published  Evangeline,  and  many  of  his 
most  popular  poems.  Whittier  bad  become  celebrated 
as  a  poet;  Oliver  Wendell  Holmes,  as  a  poet  and  wit, 
iam  Gilmore  Simms,  as  a  novelist;  Ralph  Waldo 
had  become  known  by  bis  essays  as  one  of 
the  great  masters  of  English  prose.  James  Russell 
Lowell,  poet  and  satirist.  Lad  issued  his  Biglow  Papers, 
which  helped  people  to  understand  the  meaning  of  the 
Mexican  war,  while  they  laughed  over  the  verses. 
And  besides  these,  thero  were  many  others  who 
assisted  in  raising  the  standard  of  American  literature, 
and  making  It  a  distinct  voice  of  the  nation. 

225.  All  these  things — churches,  lyceums,  public 
meetings,  societies,  newspapers  and  books,  bad  their 
influence  in  shaping  public  opinion;  and  as  they 
increased,  more  earnest  grew  the  discussion  of  the 
elavery  question.  About  this  time,  when  the  adminis- 
tration of  Fillmore  was  coming  to  an  end,  a  book  was 
brought  out  which  had  an  enormous  sale,  and  was 
translated  into  all  the  literary  languages  of  the  world. 
This  book  was  "Uncle  Tom's  Cabin,"  written  by  Mrs. 
Harriet  Beecber  Stowe,  and  it  was  for  tbe  time  more 
widely  read  throughout  the  world  than  any  other  book. 
It  was  a  story  claiming  to  show  what  negro  slavery 
really  was,  and  what  it  meant  in  the  lives  of 
men  and  women,  white  and  black,  in  the  Southern 
States  of  the  Union.  The  book  was  candidly  written, 
and  in  a  wonderful  spiiit  of  fairness,  rather  understat- 
ing than  exaggerating  the  evils  of  slavery,  and  its  truths 
were  all  the  more  convincing  for  that  reason.  Its 

as  doubtless  very  great  in  strengthening  the 
feeling  at  the  north,  and  in  finally  extin- 
ie  disturbing  evil  of  the  country. 

VII. — THE  APrRO ACHING  CONFLICT. 

226.  June  1,  1853,  the  Democratic  National  Conven- 
tional met  at  Baltimore.  Its  platform  included  the 
strict  constructionist  platforms  of  former  conventions, 
endorsed  the  Virginia  and  Kentucky  resolutions  of 
1798,  and  pledged  the  Democratic  party  to  a  faithful 
observance  of  the  compromise  of  1850,  including  the 
Fugitive  Slave  Law,  and  denounced  all  agitatation  of 
the  slavery  question.  It  nominated  Franklin  Pierce,  of 
New  Hampshire,  and  William  R.  King,  of  Alabama. 
The  Whig  National  Convention  met  June  16  at  Balti- 
more. In  its  platform  it  adopted  its  usual  loose  con- 
structionist principles,  though  somewhat  more  cau- 
tiously worded  than  formerly,  and  endorsed  the 
compromise  of  1950  and  the  Fugitive  Slave  Law.  It 
nominated  Winflcld  Scott,  of  Virginia,  and  William  A. 
Graham,  of  North  Carolina.  The  Free  Soil  Democratic 
Convention  convened  at  Pittsburgh  August  11.  In  its 
platform  it  declared  slavery  to  be  a  s'u  against  God  and 
a  crime  againBt  man,  and  denounced  the  compromise  of 
I860,  and  the  two  parties  who  supported  it.  It  nomin- 
ated John  P.  Hale,  of  New  Hampshire,  and  George  W. 
Julian,  of  Indiana.  Some  of  tbe  Whigs,  dissatisfied 
with  General  8cott,  wished  to  bring  forward  Daniel 
Webster  as  an  independent  candidate,  but  Mr.  Webs  *i 


died  in  October  of  that  year.  Henry  Clay  bad  also 
died  in  June  of  tbe  same  year.  These  two  great 
leaders  of  the  Whig  party  were  succeeded  by  such  men 
as  Sumner,  Seward  and  Chase,  avowed  enemies  of 
slavery.  John  C.  Calhoun  was  also  dead,  and  Jefferson 
Davis,  afterwards  to  play  such  an  important  part  in 
the  nation's  history,  acquired  the  leadership  of  the 
slave-holders  of  the  south. 

227.  The  slavery  question  was  the  principal  issue  in 
the  presidential  election  in  November,  1852,  and  in  the 
contest  the  Whigs  met  with  a  crushing  defeat,  which 
put  an  end  to  their  party  When  tbo  electoral  votej 
were  counted  in  February,  1853,  it  was  found  that 
Pierce  and  King  had  received  254,  and  Scott  and  Gra- 

iiam  only  42.   Mr.  Pierce's  administration  (1853-57)  was  Plercr* 
chiefly  occupied  with  the  slavery  dispute,  in  which  be  »dniinJ8ti 
represented  the  policy  of  the  southern  party.   He  chose tlon' 
William  L.  Marcy  for  secretary  of  state,  James  Guthrie 
for  secretary  of  the  treasury,  Jefferson  Davis  for  secre- 
tary of  war,  and  Caleb  Cushing  for  attorney-general. 

228.  The  slave  power  was  now  at  a  loss  what  to  do  Tho  *i»v, 
for  new  territory  in  which  to  extend  Itself.   The  north  power, 
had  already  a  preponderance  in  the  senate,  consequent 

upon  the  admission  of  California,  and,  from  the  rapid 
growth  of  the  northwestern  states,  in  which  New  Eng- 
land ideas  and  sentiments  were  becoming  predominant, 
the  southern  leaders  recognized  the  fact  that  ere  long 
the  north  would  hold  the  power  in  tbe  bouse.  Web- 
ster had  shown,  in  his  memorable  speech  of  March  7, 
I860,  that  there  was  no  more  territory  for  slavery  within 
the  limits  of  tbe  onion.  What,  then,  were  the  south- 
ern states  to  do?  It  seemed  absolutely  necessary  at 
once  to  get  a  new  slave  state  to  balance  California,  but 
the  available  land  south  of  36°  30s  was  already  occu- 
pied. New  Mexico  and  the  Indian  Territory  south  of  Ar- 
kansas presented  themselves,  but  the  westward  move- 
ment of  population  along  these  lines  would  be  far  too 
slow  for  their  purpose. 

229.  Seeing  no  legitimate  method  to  acquire  terri- 
tory, their  former  plan  was  repeated,  if  not  by  the 
southern  states  themselves,  certainly  under  the  instiga- 
tion of  many  of  their  citizens,  and  by  members  of  the 
state  rights  party  of  the  south,  and  for  their  advantage; 
for  it  was  precisely  at  this  period  that  William  Walker, 

of  Tennessee,  tbe  notorious  filibuster,  undertook  to  Fiiibuat-r. 
snatch  Sonora  for  the  south  from  Mexico,  exactly  as  tDK- 
his  predecessors  had  done  with  Texas.  But  he  failed. 
In  1855,  he  and  his  band  made  the  same  experiment  in 
Nicaragua.  Here,  for  a  time,  he  was  successful  He 
overturned  tho  lawful  government,  made  himself  pres- 
ident, and  almost  made  the  state  in  readiness  for  slav- 
ery and  annexation  to  the  federal  government.  But  he 
was  subsequently  driven  out,  after  which  he  returned 
borne  greatly  disappointed  and  mortified.  After  two 
more  unsuccessful  attempts  on  Nicaragua,  he  planned 
his  fifth  and  last  expedition  against  Honduras.  Ho 
was  encouraged  and  assi-ted  by  bis  southern  friends; 
mass  meetings  of  his  supporters  were  held  even  in  New 
York,  and  in  many  other  northern  cities;  and  the  state 
sovereignty  party  everywhere  applauded  his  efforts  to 
revolutionize  and  wrong  a  state.  But  Walker  failed 
more  fatally  this  time.  He  was  defeated,  captured  and 
shot. 

230.  Having  been  foiled  in  the  attempt  to  gain  a  Cuba, 
foothold  in  Central  America,  tho  slave  power  now 
turned  to  another  stato  as  offering  a  solution  of  their 
difficulties.  The  southern  states  wished  to  annex  Cuba 

Mr.  Pierce  proposed  to  buy  it,  and  at  his  suggestion  a 
conference  was  held  at  Ostend,  in  Belgium  (1851)  be- 
tween the  American  ministers  to  Spain.  England  and 
^France,  Messrs.  Pierre  Soule,  James  Buchanan  and 
John  Y.  Mason  to  consider  the  question.  A  memoran- 
dum drawn  up  by  these  gentlemen  and  submitted  to 
tbe  president,  is  known  as  the  Ostend  Manifesto.  It  o«tmd 
declared  that  Cuba  was  necessary  to  the  United  States;  mai",u'l0-i 
th»»  it.  was  the  duty  of  this  countrv  to  prevent  the 
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emancipation  of  slaves  in  the  island;  and  that  if  Spain 
refused  to  sell  Cuba,  the  United  States  would  be  Justi- 
fied in  taking  it  from  her  by  force.  This  declaration 
caused  great  indignation  in  the  north.  Nothing,  how- 
ever, came  of  it. 
Ter>n»ncia*  231.  Meanwhile,  the  tendencies  to  disunion  were  be- 
ta disunion  comiDg  stronger.  Texas,  the  last  slave  State  ever  ad- 
mitted, had  refused  to  be  divided,  hence  the  South 
could  hope  for  no  further  increase  of  numbers.  After 
1850,  the  political  power  had  passed  out  of  the  hands 
of  the  south.  The  free  stales  now,  by  uniting,  could 
control  both  houses  of  Congress,  elect  the  president 
and  vice  president,  dictate  the  appointment  of  judges 
and  other  federal  offlcere,  and  make  what  laws  they 
pleased.  Thus  the  interests  of  the  south  depended 
upon  the  one  question  whether  the  free  states  would 
thus  unite  or  not  Under  circumstances  so  critical  it 
were  better  for  the  slave  power  that  all  questions  call- 
ing public  attention  to  the  question  of  slavery  should 
be  avoided ;  this,  however,  was  simply  impossible.  The 
numbers  interested  in  its  solution  bad  become  too  great 
to  be  silenced.  It  was  the  question  of  the  hour,  dis- 
cussed in  all  ranks  of  society,  breaking  up  part)  lines, 
and  even  disorganizing  ecclesiastical  Institutions.  The 
Protestant  church  organizations  of  the'  United  States 
had  been  greatly  agitated  by  the  irrepressible  question, 
and  some  of  them  became  divided.  In  1845,  the  Bap- 
tist church  separated  Into  a  northern  and  southern 
branch,  and  the  Methodist  church  shared  the  same  fate 
"the  following  year.  The  Presbyterian  church  man- 
aged to  maintain  its  integrity  until  1861,  when  it  also 

?'Telded  to  the  pressure  ;  and  the  only  churches  retain- 
ng  their  national  character  were  the  Episcopal  and 
Roman  Catholic. 

233.  The  southern  leaders,  strongly  desirous  of 
acquiring  more  territory  in  which  to  extend  slavery, 
now  concocted  a  seemingly  practicable  scheme  to  get 
control  of  that  part  of  the  country  lying  west  of  Mis- 
souri and  Iowa,  This  land  lay  to  the  north  of  86°  80\ 
and  according  to  the  terms  of  the  Missouri  compromise, 
was  forever  to  be  free  soil.  A  plan  was  devised  to 
obtain  if  possible,  the  repeal  of  that  celebrated  com- 
pact. With  the  aid  of  some  of  the  northern  members 
of  Congress  this  might  be  done.  The  scheme  proved 
successful  so  far  as  legislation  could  go.  In  December, 
1853,  a  bill  was  introduced  In  the  senate  to  organize 
tbo  territory  of  Nebraska.  A  southern  senator  at  once 
arose  and  demanded  tha 


that  the  Missouri  compromise 
should  not  be  so  construed  as  to  prohibit  slavery  within 
the  new  territory.  The  bill  was  at  once  dropped.  But 
a  sufflcienl  number  of  free  state  Democrats  soon  ac- 
quiesced in  the  southern  demand  to  make  it  a  success. 
One  week  later  a  new  bill  was  brought  iu.  known  as 
the  Kansas-Nebraska  bill.  It  divided  the  region 
covered  by  the  previous  Nebraska  bill  into  two  terri- 
tories, one  directly  west  of  Missouri,  and  between  the 
parallels  of  87°  and  40°,  to  be  called  Kansas,  and  tho 
other  north  of  this  and  between  the  parallels  40°  and 
43°,  to  be  called  Nebraska.  Thus  two  states  were 
opened  to  the  southern  institution,  instead  of  one,  for 
this  new  bill  distinctly  declared  that  the  Missouri 
Compromise  had  been  swept  away  by  the  later  com- 
promise of  1850.  President  Pierce  bad  pledged  him- 
self to  the  south,  In  his  letter  accepting  his  nomination, 
to  acknowledge  and  execute  this  latest  bargain  with 
slavery,  in  case  ho  should  be  elected. 
Sqiuu'T  233.  The  bill  was  enacted,  but  the  position  was  now 
ctrrrv  assumed,  that  Congress  had  no  authority  to  vote  slavery 
in,  or  to  vote  it  out  of  either  of  these  territories,  since  ft 
belonged  of  natural  right  to  their  respective  populations 
to  decide  for  themselves  the  character  of  their  own  in- 
stitutions. This  idea  was  known  as  that  of  squatter 
sovereignty,  and  it  was  proclaimed  in  order  to  open 
Kansas  to  an  immediate  slave  immigration  from  Mis- 
souri, while  Nebraska  might  afterward  be  captured  in 
the  Bamc  way  from  slavcholding  Kansas.    It  was  a 


plausible  doctrine,  because  it  appealed  to  that  strong 
love  of  local  self-government  which  has  always  been 
one  of  the  soundest  political  instincts  of  the  American 
people.  The  plan  was  an  astute  one.  It  originated 
with  Stephen  A.  Douglass,  a  northern  Democrat,  and 
laid  bare  the  finest  region  of  country  which  opened  up  for 
settlement,  as  a  battle-ground  between  the  slave-labor 
and  the  free-labor  systems. 

234.  This  act  was  the  most  palpable  blunder  ever 
known  In  the  history  of  American  politics.  Its  practi- 
cal result  was  to  create  a  furious  rivalry  between  north 
and  south,  as  to  which  should  first  get  settlers  enough 
in  Kansas  to  secure  a  majority  of  the  popular  vote.  The 
issue,  thus  clearly  defined,  wrought  a  new  division  be- 
tween political  parties.  The  southern  Democrats  and 
southern  Whigs  united  in  favor  of  the  Kansas-Nebraska 
bill,  while  the  northern  Whigs  and  Free-Soilers  united 
against  it.  Tho  division  between  the  northern  and 
southern  Whigs  was  final.  The  northern  section  at  once 
repudiated  their  old  party  name,  and  combining  with  all 
the  northern  men  who  were  opposed  to  the  extension  of 
slavery  took  tht  name  of  anti-Nebraska  men,  and  sue-  Ann  N 
ceeded  in  electing  a  majority  of  the  house  of 
tativea.  A  new  party  had  arisen  In  1852,  which 
now  an  important  factor  in  American  politics.  It  as- 
sumed the  form  of  a  secret  oath-bound  organization,  of 
whose  name,  nature  and  objects,  nothing  was  told,  even 
to  its  members  until  they  had  reached  its  higher  de- 
grees. Their  consequent  declaration  that  they  knew 
nothing  about  it  gave  the  society  its  popular  name  of 
"Know-Nothings,  but  it  assumed  the  name  of  the 
"American 

ence  of  the  Roman  uatboiic  cnurcb,  tne  easy 
zatlon  of  foreigners,  and  to  aid  the  election  of  native- 
born  citizens  to  office.  Its  nominations  were  made  by 
secret  conventions  of  delegates  from  the  various  lodges, 
and  its  nominees  were  to  be  voted  for  by  all  its  members 
under  penalty  of  expulsion  in  case  of  refusal.  For  a 
time  it  was  quite  successful  in  state  elections,  and  was 
now  aiming  at  a  greater  extension  of  its  influence.  At 
first  It  had  Intended  to  ignore  the  slavery  question,  but 


party."  Its  design  was  to  oppose  the  influ-  ^he  A^r 
Roman  Catholic  church,  the  easy  naturall-  *n  p*"  r 


after  a  few  years  of  existence  the  (implications  arising 

affected  its  organi- 
zation and  resulted  in  its  division. 


from  the  discussion  of  this  subject  i 


235.  The  old  Whig  party  disappeared  about  this 
time.  Some  of  its  members  joined  the  American 
party,  and  the  majority,  including  the  old  anti- 
slavery  men  and  Free  Boilers,  with  many  others, 
united  under  the  name  of  the  Republican  party.  Tbt  nt;« 
The  name  was  at  once  recognized  by  the  Democrats, llc,c  P»n* 
who,  in  contempt,  called  them  "Black  Republicans," 
because  of  their  alleged  fondness  for  netfroea.  The 
Democratic  party,  which  had  been  practically  the  only 
party  since  1852,  had  now  to  contend  with  a  political 
organization  which  adopted  broad  constructionist  prin- 
ciples, declared  itself  in  favor  of  protective  tariff,  in- 
ternal improvements  and  a  national  system  of  bank  cur- 
rency, and  added  to  them  the  further  principle  that  the 
Federal  government  has  the  power  to  control  slavery  in 
the  territories.  It  affirmed,  at  first,  that  it  had  no  de- 
sign to  interfere  with  the  institution  of  slavery  in  the 
states  where  it  belonged,  but  simply  intended  to  exclude 
it  from  the  territories.  But  with  the  enunciation  of  its 
fundamental  principles  it  was  at  once  recognized  as  an 
anti-slavery  party  and  the  only  one  to  which  the  south- 
ern slave  could  look  with  the  faintest  hope  of  aid  in 
throwing  off  the  chains  of  bondage.  The  Democratic 
party  had  quite  thrown  aside  its  original  title — that  of 
Republican— but  the  name  was  still  popular,  and  the 
new  party,  by  a  skillful  stroke  of  policy,  took  advantage 
of  this  feeling  and  assumed  the  old  name.  Thus,  in 
1856,  the  two  great  parties,  which  were  to  figure  so 
largely  for  the  next  thirty  years  in  the  history  of  the 
country,  were  arrayed  against  each  other. 
5J?6.  The  attention  of  the  whole  country  bad  now  T;  V:r-' 
turned  to  the  struggle  provoked  by  the  Kansas-  km.w 


Digitized  by  Google 


UNITED  STATES 


771 


Nebraska  bill,  and  tlie  repeal  of  the  Missouri  Com- 
promise. Kansas  had  been  offered  as  a  prize  to  be 
contended  for  by  free  and  slave  states,  and  both  bad 
accepted  the  contest.  Aa  in  the  case  of  California,  it 
•was  found  &  slow  work  to  colonize  the  new  territory, 
even  from  Missouri,  by  permanent  settlers,  for  the 
people  of  that  state  had  land  enough  of  their  own, 
■till  unoccupied,  to  absorb  for  years  their  surplus 
population.  The  only  recourse,  therefore,  was  to  send 
their  worst  inhabitants  across  the  border,  not  to  settle, 
but  to  vote  and  fight  for  slavery.  Consequently  gangs 
of  "  border  ruffians"  poured  into  Kansas  from  Missouri 
and  Arkansas.  But  the  free  states  were  not  behind  in 
a  struggle.  Anti-slavery  societies  subscribed  money  to 
hasten  immigration  into  the  contested  territory,  and 
people  from  the  free  states  migrated  thither  in  such 
numbers  that  in  a  few  months  they  constituted  a  de- 
cided and  lawful  majority  of  the  actual  settlers.  The 
administration  took  alarm  at  the  ill  success  of  ita  own 
plans.  Many  of  the  inhabitants  of  Missouri  undertook 
to  impede  the  passage  of  northern  emigrants  through 
their  state,  but  the  immigrants  circumvented  them  by 
winding  their  way  around  through  the  free  state  of 
Iowa.  In  the  meantime  the  government  sent  an  army 
to  Kansas,  professedly  to  keep  the  peace,  but  it  would 
seem  in  reality  to  compel  the  acceptance  and  establish- 
ment of  slavery.  The  first  election  of  a  delegate  to 
Congress  took  place  November  29, 1854,  and  was  carried 
by  organized  bands  from  Missouri,  who  crossed  the 
border  on  election  day,  voted,  and  returned  at  once. 
In  the  spring  of  1855,  the  ruffians  in  this  way  voted  to 
organize  a  territorial  legislature,  and  this-  measure  was 
carried  in  the  same  lawless  manner.  In  July,  1855, 
this  legislature,  all  pro-slavery,  met  at  Pawnee,  and 
adopted  a  state  constitution.  To  save  trouble,  as  well 
as  to  secure  at  once  the  establishment  of  slavery,  they 
took  a  summary  vote,  adopting  in  their  entirety  the 
laws  of  slaveholding  Missouri.  At  the  same  time  they 
enacted  a  set  of  original  statutes,  which  denounced 
the  penalty  of  death  for  nearly  50  different  offences 
against  the  institution  of  human  bondage, 
tatc  237.  To  defend  themselves  against  these  illegal  pro- 
;-  ceedings,  the  actual  settlers  held  a  free-state  conven- 
tion at  Topeka.  September  5,  1S53,  repudiating  the 
work  of  the  pro-slavery  parly:  and  on  January  15.  1856. 
they  elected  state  officers  under  the  lawful  constitution. 
Nine  days  afterwards,  the  state-rights  president,  in  a 
special  message  to  Congress,  endorsed  the  pro-slavery 
legislature,  and  pronounced  the  attempt  to  form  a  free- 
state  government,  without  the  approval  of  the  Federal 
authorities  in  the  territory,  to  be  an  act  of  rebellion. 
He  then  issued  a  proclamation  warning  all  persons 
against  such  acts  of  resistance  to  the  lawful  govern- 
ment, and  despatched  another  body  of  troops  to  enforce 
the  constitution  of  the  border  ruffians.  The  struggle 
continued  unabated.  In  the  senate-chamber  Charles 
n  Sumner  had  been  Btricken  to  the  floor  with  a  bludgeon 
ook^and  nearly  murdered  by  Brooks,  in  the  presence  of 
several  southern  and  unresisting  senators,  for  duriDg  to 
criticise  these  unjust  and  one-sided  proceedings.  Rr<>oks 
was  expelled  by  northern  votes,  but  vas  immediately 
returned  by  his  southern  constituents.  In  Kansas,  the 
free-state  settlers  refuse  to-  recognize  tho  territorial 
government  of  the  slave  party,  and  as  the  pro-slavery 
settlers  and  their  allies  would  not  render  obedience  to 
the  other  government,  the  contest  passed  into  a  real 
civil  war.  the  two  side9  mustering  considerable  armies, 
fighting  battles,  capturing  towns,  and  paroling  prison- 
ers. Two  free-state  towns,  Lawrence  and  Ossawat- 
tomie.  weie  sacked.  The  frcc-stato  legislature  peace- 
ably assembled  at  Topeka,  and  was  di^per^ed  by  order 
of  the  president.  Many  of  its  members  were  arrested 
and  imprisoned.  Every  frce-staie  citizen's  dwelling 
bad  to  be  guarded  and  defended  by  armed  force,  and 
no  free-state  man  could  plow  or  plant  or  gather  in  his 
crops  without  lighting  for  his  life. 


238.  The  free  settlers  still  continued  to  maintain  their, 
position,  in  spite  of  the  persistence  of  slave  parly,  with 
the  whole  force  of  the  administration  at  its  back.  Sev- 
eral pro-slavery  governors  —  8hannon,  Geary  and 
Walker— were  sent  to  represent  the  southern  party, 
and  subdue  the  citizens  to  ita  purpose  and  control.  A 
second  slave  constitution,  made  at  Lecompton,  was  of-  Lccompu^- 
fered  to  the  people  in  a  tricky  and  nefarious  manner.  f.°"et"" 
It  was  to  be  voted  for  "with"  or  "without"  slavery,  but 
in  either  case  there  would  be  an  affirmation  of  the  doc- 
trine of  states-rights.  The  free  settlers  accordingly  re- 
fused to  vole.  The  constitution  of  necessity  was  adopted 
and  the  new  document  sent  to  Washington,  was  ac- 
cepted by  the  president  and  State-rights  party.  But 
the  measure  failed  to  carry  through  the  house.  Another 
territorialiegislature  was  elected,  and  this  body  sent  the 
Lecompton  constitution  to  the  polls  to  be  voted  for,  or 
against.as  a  whole.  It  was  defeated  by  a  majority  of  six 
thousand.  In  spite  of  thie,  however,  the  president, in  a 
special  message,  urged  upon  Congress  the  Lecompton  con- 
stitution tett h  its  slavery  features.decl&ring  that  the  new 

I  legislature  had  no  right  to  submit  it  to  a  second  vole.  But 
be  was  not  sustained.  In  July,  1859,  the  citizens  of 
Kansas  met  again  in  convention  at  Wyandotte,  and 
adopted  a  resolution  forever  excluding  slavery.  It  re- 
ceived a  majority  of  four  thousand  at  the  polls. 

239.  In  the  heat  of  the  Kansas  struggle  came  the  PrwidcottAi 
presidential  election  of  1856.  The  Democrats  nomi- ^VJSS1"1 
nated  James  Buchanan  and  John  C.  Brecken ridge.  ° 
adopted  the  strict  constructionist  platform  of  former 
conventions,  and  added  to  it  sfl  endorsement  of  the 
Kansas-Nebraska  bill  and  the  principle  of  squatter 
sovereignty.  The  Republicans  nominated  the  western 
explorer.  John  C.  Fremont,  and  declared  the  right  and 
duty  of  Congress  to  prohibit  slavery  in  the  territories, 
thus  planting  themselves  upon  the  ground  of  the  Wil- 
mot  Proviso.  The  small  remnant  of  Whigs,  including 
the  Know-Kothings  of  the  north  and  those  southern 
men  who  wished  no  further  discussion  of  slavery,  nomi 
nated  Fillmore,  and  tried  to  turn  attention  away  from 
the  great  question  at  issue  by  protecting  against  the  too 
hasty  naturalization  of  foreign-born  citizens.  Buchanan 
received  174  electoral  votes.  Fremont  114  and  Fjllmore 
8.  The  large  Republican  vote  showed  that  the  northern 
people  were  at  length  awakened  to  the  situation,  and 
the  south  in  consequence  was  both  astonished  and 
alarmed.  For  the  first  time  in  the  history  of  the  coun- 
try a  distinctively  anti-slavery  candidate  had  obtained 
an  electoral  vole,  and  had  nearly  gained  the  presidency. 
Though  the  Democratic  party  bad  been  successful  in 
this  election. its  triumph  was  seen  to  be  far  less  complete 
than  when  it  come  out  of  the  election  of  1852.  ft  no 
longer  controlled  twenty-seven  of  the  thirty-one  states; 
all  the  free  states  but  live  had  cast  tbeir  votes  against 
it,  and  its  candidate  no  longer  had  a  majority  of  the 
popular  vote,  but  was  simply  cboBen  bv  a  majority  of 
the  electoral  vole. 

The  strongest  section  of  the  Union  was  in  the  bande 
of  its  political  opponent,  through  whose  ranks  a  spirit 
Of  earnest  enthusiasm  was  being  increasingly  diffused. 

240.  The  strength  of  the  oppoMtion  manifested  against 
the  Democratic  party  in  this  election,  more  than  ever 
convinced  the  south  that  the  time  was  fast  approach- 
ing when  political  power  would  pass  from  those  who 
defended  slavery  to  those  who  opposed  it.  Hence  the 
slave  power  gathered  upits  forces  for  the  great  struggle 
which  must  inevitably  ensue.  It  became  more  aggress- 
ive than  ever.  It  demanded  a  renewal  of  the  African  Am.  ... 
slave  trade,  which  had  been  forbidden  since  1808,  and  sUv-i^e, 
without  waiting  for  the  question  to  besett'ed,  the  ne- 
farious traffic  was  opened  on  an  extensive  scale,  with 
but  little  attempt  at  concealment.  During  the  year 
1857.  twenty  two  vessels  engaged  in  this  business  were 
captured  by  the  British  fleet  watching  Uie  African  coast 
and  every  vessel  but  one  of  these  was  American.  Uy 
13G0  the  trade  had  assumed  large  proportions,  and  was 
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openly  navertised  in  the  southern  newspapers.  But 
Ibis  was  not  deemed  sutlkient.  To  insure  the  perpetua- 
tion of  the  "peculiar  institution."  it  was  necessary  to 
enlist  the  active  protection  of  the  Federal  government 
in  its  favor.  Sqi-ntter  sovereignty  had  not  served  the 
purpose,  for  in  the  Kansas  struggle,  despite  all  the  ef- 
forts made,  slavery  bad  been  worsted.  Squatter  sover- 
eignty was  accordingly  thrown  aside,  and  a  demand 
made  that  the  Federal  government  should  protect  slav- 
erv  in  all  the  territories. 
-i-mi'  j!"-!1  241  UP  10  lb'9  tince  tl,p  constitutionality  of  the 
■  :s  oo.  Missouri  Compromise  bad  never  been  considered  in  the 
supreme  court.  The  question  was  brought  to  test  in 
a  cose  which  was  decided  in  1857.  two  days  after 
Buchanan's  inauguration.  One  Dred  Scott,  a  slave 
who  bad  been  taken  by  his  owner  from  MTssouri  into 
free  territory,  and  had  therefore  sued  for  bis  freedom, 
was  sold  to  a  citizen  of  another  state.  Scott  then 
transferred  his  suit  to  the  Federal  courts,  under  the 
power  givn  them  to  try  suits  between  citizens  of  dif- 
ferent stales,  and  the  case  came  by  appeal  to  the 
supreme  court.  The  decision  was  startling  to  the 
north.  It  declared,  in  substance,  that  according  to  the 
constitution,  no  slave,  or  the  descendant  of  slaves, 
could  be  a  citizen  of  the  United  States;  that  slaves  were 
not  persons,  but  property,  and  that  slave-owners  could 
migrate  from  one  part  of  the  union  to  another  and  take 
their  negroes  with  them,  just  as  they  could  take  their 
horses  or  any  other  property.  It,  moreover,  pro- 
nounced the  Missouri  Compromise  Act  unconstitutional 
and  void,  slaves  being  private  property,  with  which 
Congress  bad  no  right  to  iulerfcre  And  it  further 
declared  that  it  was  the  duly  of  Congress,  not  to  pro- 
hibit, but  to  protect,  slavery  iu  the  territories.  The 
mass  of  the  northern  people  held  the  opposite  of 
Chief  Justice  Taney's  decision.  They  claimed  that 
slaves  were  regarded  by  the  constitution,  not  as  prop- 
erty, but  as  "persons  held  to  service  or  labor"  by 
State  laws;  that  Congress  was  constitutionally  bound 
to  protect  liberty  as  well  as  property;  and  that  its  duty 
was  to  prohibit,  not  to  protect,  slavery  in  the  terri- 
tories. It  was  plain  that  the  decision  of  the  supreme 
court  would  never  be  received  as  the  law  by  the  free 
states.  A  storm  of  angry  dissent  arose,  of  which  the 
slave- holders  hastened  to  take  advantage.  They  main- 
tained that  the  duty  of  Congress  to  protect  slavery  in 
the  territories  bad  been  confirmed  by  the  highest 
judicial  authority  in  the  land,  and  that  the  Republicans 
had  refused  to  accept  its  rulings;  therefore,  whatever 
the  result  might  be,  the  Republican  party  must  accept 
the  responsibility.  At  this  time,  as  will  be  seen,  the 
northern,  or  Douglass  Democrats  as  they  were  called, 
who  had  heretofore  supported  the  south,  now  refused 
to  follow  the  southern  lead  any  further,  but  chose 
rather  to  divide  the  rarty. 
■MavfttatM  242.  In  1860  the  slave  states  were  fifteen  in  number. 
f;cc  namely,  Delaware.  Maryland,  Virginia,  N01  th  Carolina, 
South  Carolina,  Georgia,  Alabama,  Kcutucky,  Tennes- 
see, Louisiana,  Mississippi,  Arkansas  (admitted  1836), 
Florida  (1843),  and  Texas  (1845).  The  free  states 
were  eighteen,  namely,  Maine,  New  Hampshire,  Ver- 
mont. Massachusetts.  Rhode  Island,  Connecticut,  New 
York,  New  Jersey,  Pennsylvania  Ohio,  Indiana,  Illi- 
nois. Michigan  (admitted  1837),  Iowa  (1840).  Wisconsin 
(1848).  California.  Minnesota  (1858).  and  Oregon  (1859). 
Kansas  bad  adopted  a  free  state  constitution,  but  was 
not  admitted  until  1801.  At  this  period  the  population 
of  the  United  Stales  was  more  than  31.WO.000,  an 
increase  of  over  8,000,000  in  ten  years.  The  population 
of  the  slave  states  was  12,000,000,  including  4,000,000 
slaves  and  250,000  free  blacks;  but  the  colored  element 
in  the  southern  population  could  hardly  be  regarded  as 
a  factor  of  strength,  but  rather  as  a  possible  source  of 
danger.  No  serious  slavo  uprising  hud  ever  threatened 
u>  the  south,  but  John  Brown's  raid  and  the  alarm  which 
■  :         it  prolucediathe  southern  states  betokened  a  danger 


which  added  a  new  terror  to  the  chances  of  a  civil 
Brown,  a  Connecticut  man  of  the  old  Puritan  type, 
had  been  an  an ti  slavery  leader  in  the  Kansas  fights, 
His  plan  was  to  raise  an  insurrection  among  the  slaves 
of  Virginia  and  arm  them  to  liberate  their  people  by 
force.  In  October.  1850,  he  and  his  men  surprised  and 
seized  Harper's  Ferry,  where  there  was  a  large  store  of 
muskets  and  ammunition;  but  the  negroes  did  not  rise, 
and  Brown  was  overpowered  by  national  and  state 
troops,  and  hanged  (December  2)  by  the  authorities  of 
Virginia. 

243  The  next  election  foi  the  presidency  was  looked 
forward  to  as  a  critical  time  Many  persons  of  in- 
fluence in  the  south  declared  that  if  the  election  should 
strengthen  the  preponderance  of  the  north,  the  slave 
states  would  break  up  tho  union  and  form  a  confeder- 
acy of  their  own.  The  Democratic  national  conven- 
tion, which  met  at  Charleston,  S.  C ,  April  28,  1860. 
was  characterized  by  its  stormy  session.  The  demands 
of  the  southern  extremists  produced  a  political  schism, 
and  the  convention  with  flie  party  was  split  into  two  rh«»put 
distinct  portions.  The  Douglas  Democrats  refused  to  '"^.P*^ ' 
yield  to  the  wishes  of  the  slave  power,  and  still  main-  ,raUc  ^ 
tained  the  principle  that  the  question  of  slavery  la 
each  territory  should  bedecided  by  its  settlers;  but  they 
made  a  concession  by  offering  a  resolution  that  the  party 
would  abide  by  the  decisions  of  the  supreme  court. 
The  southern  delegates  offered  resolutions  affirmir.gthe 
doctrine  of  the  Dred  Scott  decision,  that  neither  con- 
gress nor  the  territorial  legislatures  hsd  a  right  to  pro- 
hibit slavery  in  the  territories.  The  convention  adopted 
the  Douglas  platform,  whereupon  the  delegates  from 
many  southern  states,  successively  protected  and  with- 
drew, and  at  once  organized  a  new  convention  in 
Charleston,  adopted  their  platform,  and  adjourned  to 
meet  again  in  Richmond.  June  11.  The  original  con- 
vention, after  balloting  fifty  seven  times  for  candidates 
without  a  choice,  adjourned  to  meet  again  at  Baltimore, 
June  18.  Upon  reassembling  at  the  appointed  time,  it 
seated  some  new  delegates  friendly  to  Douglas,  where- 
upon the  remaining  southern  delegates,  who  chiefly  be- 
longed to  the  border  slates,  also  withdrew,  and  joined 
their  brethren  at  Richmond.  Here  they  nominated 
John  C.  Breckenridgo  and,  Joseph  Lane  for  president 
and  vice-president.  The  remainder  of  the  Ba!.imure 
convention  nominated  Stephen  A.  Douglas  and  Herschel 
V.  Johnson.  The  Republican  convention  assembled  at  The  Repo 
Chicago,  May  16.  It  adopted  a  somewhat  broad  con-  Hcan  <■<  •.- 
structionist  platform;  advocated  the  exclusion  of  slav- Tcnt,c" 
ery  from  the  territories  by  congressional  measure;  de- 
clared in  favor  of  a  protective  tariff,  the  homestead 
bill,  internal  improvements,  and  a  Pacific  railway-  It 
nominated  Abraham  Lincoln  and  Hannibal  Hamlin. 
There  was  a  fourth  organization  called  "The  Constitu-  Con*;i 
lional  Union  Party."  composed  of  the  fragments  of  , 
the  old  Whig  and  Know-nothing  parties.  It  declared  v  ■  pl  J 
as  its  political  principles,  "The  constitution  of  the 
country,  the  union  of  the  states,  and  the  enforcement 
of  tho  laws."  Its  candidates  were  John  Bell  and  Ed- 
ward Everett  Four  parties  were  now  in  the  field,  and 
only  two  had  the  courage  of  their  convictions,  the 
southern  Democrats  and  Republicans.  The  Bell  party 
had  adopted  a  "take  it  as  you  please"  platform;  it  sim- 
ply evaded  the  slavery  question  altogether;  while  the 
Douglas  platform  sought  to  throw  the  responsibility  of 
a  decision  concerning  the  question  ut>on  any  shoulders 
except  those  of  the  Douglas  Democrats. 

244.  An  exciting  canvass  now  followed.  The  Re  Eie<-i!>t. 
publican  party  had  been  gaining  confldenca  aud  en  of  uv<. 
thusiasm,  and  the  discordant  efforts  of  tho  tnreo  par- 
ties opposed  to  it.  only  made  Lincoln's  election  mote 
certain.  In  the  electoral  college  Lincoln  obtained  180 
votes,  Breckinridge  73,  Bell  3D,  and  Douglas  12.  No 
candidate  received  a  majority  of  the  popular  vote,  Lin- 
coln standing  first  and  Douglas  second.  TLe  popular 
vote  for  Douglas,  though  large,  wa*  not  so  distributed 
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as  to  gain  a  majority  in  any  state  except  Missouri;  be- 
side the  nine  electoral  rotes  in  that  state,  he  obtained 
three  in  New  Jersey.   Thua  the  election  resulted  in  a 
decisive  victory  for  the  Republicans.    Its  significance 
was  far  reaching.   The  interests  of  the  south  and  even 
of  slavery  there  would  bo  safe  enough  under  Lincoln, 
but  the  overthrow  of  the  Dred  Scott  and  squatter  sov- 
ereignty doctrines  was  certain,  and  an  immediate  stop 
would  be  put  to  tho  extension  of  slavery  in  the  terri- 
tories.   In  such  circumstances  the  course  of  events  was 
evident.    Nullification  was  no  longer  feared  by  the  na» 
tion.    Secession  on  the  part  of  a  single  state  even,  was 
now  almost  out  of  the  question.    No  one  of  the  south- 
ern states  would  agree  to  secede  unless  assured  of  sup- 
port by  the  others;  a  combined  action  was  necessary  to 
assure  the  success  of  any  accession  plans. 
L    245.  During  the  discussion  which  preceded  the  elec- 
tion, the  north  heard  repeated  threats  from  the  south, 
that  if  tho  Republican  party  were  successful,  the  slave- 
holding  states  would  leave  the  union;  but  these  threats 
were  looked  upon  as  merely  the  angry  declarations  of  a  few 
heated  politicians.  Yet  these  disunion  expressions  were 
sincere.    The  southern  people  had  learned  to  look  upon 
the  north  as  thoroughly  hostile  to  the  south.  They 
made  little  distinction  between  the  Republican  party 
and  the  Abolitionists,  and  they  felt  instinctively  that  a 
government  elected  in  a  spirit  of  opposition  to  slavery 
would  find  many  ways  to'  injure  it.    The  political  hab- 
its, and  the  way  of  life  at  the  south,  made  it  easy  for 
southern  voters  to  believe  in  disunion  as  a  cure  for  the 
evils  with  which  they  felt  they  were  threatened.  The 
doctrine  of  state  independence  bad  become  familiar  to 
them;  it  had  been  laid  down  in  the  Kentucky  and  Vir- 
ginia resolutions  of  1798,  and  had  been  maintained  by 
Georgia  in  the  difficulty  with  the  Indians,  and  by  South 
Csroflna  in  her  Nullification  Act    They  had  remained 
"  Planting  States;"  they  Btill  had  their  own  social  life; 
the  same  families  lived  upon  the  same  estates.  There 
was  no  such  constant  movement  from  one  state  to  an- 
other as  at  the  north,  nor  any  such  introduction  of  im- 
migrants from  Europe.    They  were,  as  they  have  al- 
ways had  been,  Carolinians  or  Virginians,  rather  than 
Americans.    South  Carolina  took  the  lead  in  fulfilling 
the  promise  of  secession.    As  soon  as  it  was  announced 
that  Mr.  Lincoln  was  elected,  her  legislature  ordered 
(November  10,  1800.)  the  assembling  of  a  convention  in 
December  following.    The  senators  from  tho  state,  and 
all  office  holders  in  South  Carolina  under  the  Federal 
government  at  onco  resigned.     The  convention  met  at 
the  appointed  time,  and  on  December  20,  unanimously 
passed  an  ordinance  of  secession  declaring  "  that  the 
union  now  subsistingbetwecn  South  Carolina  and  the  oth- 
er states  under  the  name  of  the  United  Statesof  America 
is  hereby  dissolved."   As  reasons  for  this  course,  the 
convention  referred  to  the  nullification  of  the  Fugitive 
Slave  Law  by  the  personal-liberty  bills,  and  the  election 
of  a  president,  "whose  opinions  and  purposes  were 
hostile  to  slavery."    The  convention  then  took  all  the 
necessary  steps  to  put  the  state  in  readiness  for  war, 
and  adjourned.    A  copy  of  tho  ordinance  was  sent  to 
each  of  the  slavo  states,  and  several  of  them  now  rap- 
idly followed  this  bold  lead.    Similar  ordinances  were 
passed  by  Mississippi,  January  9,  1861;  Florida,  Janu- 
ary 10;  Alabama,  January  11;  Georgia,  January  19; 
Louisiana,  January  26,  and  Texas,  February  1.  Ten- 
nessee, North  Carolina,  Arkansas  and  the  border  states 
still  refused  to  join  their  more  southern  neighbors.  One 
force,  however,  might  bo  exerted  which  would  compel 
them  to  a  decision.    Should  the  Federal  government 
attempt  to  coerce  the  seceding  states,  a  state  which  did 
not  wish  to  secede,  but  maintained  the  doctrine  of  state 
sovereignty  and  tho  right  of  secession,  would  be  inclined 
to  take  up  arms  in  its  defence.    Thus,  in  the  following 
spring.four  more  of  the  slavestates  reinforced  the  origi- 
nal seven  seceding  states,  making  their  final  number 
eleven. 


248.  The  act  of  secession.at  first,  met  with  opposition 
in  the  south,  not  from  any  sentiment  that  the  act  was 
wrong,  but  from  the  expediency  of  its  exercise.  Dele- 
gates had  been  elected  to  the  state  conventions  who 
were  to  vote  against  secession,  but  tbey  were  defeated 
through  the  idea  which  had  obtained  that  the  stats 
"could  make  better  terms  out  of  the  union  than  in  it." 
It  was  held  that  it  would  be  more  advantageous  to  their 
rights  and  interests  to  withdraw  temporarily  from  the 
Federal  government  until  proper  guaranties  for  the  ob- 
servance of  these  should  be  given;  and  if  all  conditions  . 
were  batiafactory,  then  they  might  deem  it  best  to  re- 
turn. In  planning  secession,  tho  southern  leaders  rec- 
ognized  many  things  in  favor  of  independence  on  which  ct 
they  supposed  they  might  reasonably  count 

To  gain  success,  it  was  not  necessary  for  them  to  con- 
quer the  north,  or  any  part  of  it.but  only  tohold  their  own 
frontier;  whereas,  should  the  north  attempt  coercion,  it 
would  necessitate  the  military  occupation, by  its  armies, 
of  the  whole  vast  area  of  the  southern  country,  which 
would  be  a  tremenduoua  undertaking  never  attempted 
before  on  a  corresponding  scale  by  any  civilized  govern- 
ment. They  did  not  believe  the  United  States  authori- 
ties would  really  attempt  Buch  a  measure.  In  this  they 
fatally  erred.  They  belioved  that  all  the  slave  states 
would  join  in  the  secession  movement.  This,  however, 
was  not  done.  Then  they  hoped  that  tho  action  of  the 
Republican  administration  would  bo  so  paralyzed  by 
Democratic  opposition  in  the  north,  that  its  efforts  at 
coercion  would  be  rendered  futile.  In  this  they  were 
doomed  to  disappointment;  for  when  war  came,  the 
great  majority  of  the  northern  Democrats  loyally  sup- 
ported the  government;  whilo  those,  nicknamed  "Cop- 
perheads." who  endeavored  to  impede  its  efforts,  were 
too  small  in  number  to  do  any  serious  harm.  Finally, 
they  thought  they  might  look  for  aid  from  England  and 
France.  "Cotton  is  king,"  was  the  cry,  and  while  the 
English  manufacturers  were  dependent  for  their  cotton 
from  the  south,  it  would  scarcely  be  possible  that  the 
English  government  would  allow  the  southern  coasts  to 
be  blockaded.  But  the  sentiment  of  the  great  majority 
of  England's  working  people  was  found  to  be  in  favor 
of  the  north.  The  great  mass  of  the  English  people,  in 
spite  of  many  aristocratic  sympathizers  with  the  south, 
felt  that  the  action  of  Great  Britain  in  the  African  slave 
trade  question,  would  not  permit  her,  without  the  mo9t 
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slave  power  in  the  world.  With  respect  to  France  the 
case  was  justas  hopeless.  Napoleon  III,  it  is  true,  was 
desirous  of  recognizing  the  independence  of  the  south, 
for  he  had  designs  upon  Mexico  incompatible  with  the 
Monroe  doctrine,  hut  he  was  unwilling  to  make  tho 
move  without  the  concurrence  of  England,  and  this  ho 
could  not  obtain.  Thus  the  southern  leaders  failed  in 
their  expectations,  and  were  thrown  upon  their  own 
resources. 

247.  In  February,  1861,  a  convention  of  delegates  Orear.i/s. 
from  the  seceding  states  met  at  Montgomery,  the  cap-  [{nu  <:< lilf 
ital  of  Alabama,  and  formed  a  government  under  tho£™j 
name  of  the  Confederate  States  of  America.  Thotitlo 
thus  declared  that  the  states  formed  a  confederacy  and 
not  a  union  The  government  wa3  a  provisional  one 
for  a  year,  since  only  seven  of  the  southern  states  were 
represented.  Jefferson  Davis,  of  Mississippi,  was 
chosen  president  and  Alexander  H.  Stevens,  of  Georgia, 
vice-president.  A  provisional  constitution  was  formed, 
and  an  army,  treasury,  and  other  executive  departments 
established.  Tho  permanent  constitution,  adopted  in 
March,  was  copied  from  that  of  the  United  States,  ex- 
cept that  it  made  careful  provision  for  slavery,  and  for- 
bade a  protective  tariff  or  the  maintenance  of  interna* 
improvements  at  general  expense.  The  secedingstntea 
at  once  took  measures  to  take  possession  of  thearsennlp, 
forls  and  other  properly  of  the  United  States  within 
their  borders.  Mr.  Buchanan's  secretary  of  war  was 
John  B.  Floyd,  of  Virginia,  a  zealous  secessionist,  and 
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by  his  orders  an  Immense  quantity  of  muskets,  cannon, 
ammunition,  and  other  warlike  stores  had  been  trans- 
ferred from  northern  to  southern  arsenals.  All  this  fell 
into  the  hands  of  the  secession  party.  The  army  was 
scattered  at  remote  posts  where  it  could  be  of  no  use, 
and  most  of  the  navy  was  at  foreign  stations.  General 
Scott  urged  President  Buchanan  to  strengthen  the  gar 
riaons  of  the  southern  forts,  but  Mr.  Floyd  protested, 
and  nothing  in  that  direction,  was  done. 

248.  -  The  forts  throughout  the  south  were  mainly  in 
the  hands  of  southern  men,  who  delivered  them  to  the 
new  authorities.  The  commanders  of  Fort  Pickens,  at 
Pensacola,  and  of  the  forts  at  Key  West  and  Tortugas 
refused  to  give  them  up.  The  greatest  interest,  how- 
ever, attached  to  the  forts  within  the  borders  of  South 
Carolina.  Tbe  harbor  of  Charleston  was  commanded 
by  Forts  Sumter  and  Moultrie  and  Castle  Pinckney. 
Fort  Sumter  was  not  yet  finished,  and  the  garrison, 
under  Major  Anderson,  was  occupying  Fort  Moultrie,  a 
weaker  work.  This  officer  secretly  transferred  his  men 
and  supplies  to  Fort  Sumter  during  the  night  of  De- 
cember 26,  1860.  South  Carolina  demanded  the  evacu- 
ation of  the  fort.  President  Buchanan  refused  the  de- 
Si  »t  of  the  mand,  and  sent  the  steamer  Star  of  the  West  with  sup- 
We»t.       plies  and  reinforcements  for  the  fort   He  intended  the 

expedition  to  be  a  secret  one,  but  it  was  known  at  once 
in  Charleston,  and  when  the  steamer  appeared  it  was 
fired  upon  and  driven  back  (January  9,  1861).  Tbe 
South  Carolinians  had  taken  possession  of  the  other 
forts  in  Charleston  harbor,  ana  now  erected  additional 
works.  General  P.  G.  T.  Beauregard  was  placed  in 
command  of  the  harbor  defences.  President  Buchanan 
was  filled  with  perplexity.  In  his  message  to  Congress 
he  stated  his  inability  to  execute  the  laws  in  the  seced- 
ing states,  but  Congress  gave  him  no  help.  He  con- 
demned the  doctrine  of  secession,  and  denied  the  right 
of  the  states  to  secede;  he  also  denied  the  right  of  the 
government  to  coerce  them  when  they  did  secede.  His 
cabinet  was  divided.  The  southern  members  dropped 
out  as  their  states  seceded,  and  General  Cass,  of  Michi- 
gan, secretary  of  state,  resigned  in  displeasure  at  Mr. 
Buchanan's  inaction. 

249.  The  resignation  of  the  southern  senators  and 
representatives  gave  the  Republicans  a  majority  in 

Htfl*M  Congress.  That  body  now  proceeded  to  admit  Kansas 
admitted,  as  a  state,  and  passed  a  protective  tariff  designed  to 
encourage  manufactures.  Otherwise  Congress  did 
nothing  but  pass  resolutions  intended  to  pacify  the 
south.  Time  which  should  have  been  spent  in  concen- 
trating the  energies  of  the  Federal  government,  and  pre- 
paring it  to  assert  its  supremacy,  was  frittered  away  in 
vain  discussions  about  measures  proposed  to  avert  the 
disaster.  Mr.  Seward,  senator  from  New  York,  and 
one  of  the  most  conspicuous  of  the  Republicans,  was 
willing  to  give  up  congressional  prohibition  of  slavery 
in  the  territories,  to  enforce  the  fugitive  slave  law, 
and  to  perpetuate  slavery  by  &  constitutional  amend- 
Tbo  ponn-  mcnt  The  people  throughout  the  country  were  in  a 
i»r  filing.  Btale  of  bewilderment  The  government  authorities 
seemed  to  have  no  power  to  diiect  affairs.  .  Great 
meetings  were  held  in  the  principal  cities  of  the  north 
denouncing  abolitionism  and  urging  extreme  conces- 
sions. Prominent  Journals  of  both  parties  declared 
that  armed  coercion  was  madness  and  never  would  bo 
permitted.  At  the  suggestion  of  tbe  Virginia  lcgisla- 
Pcate  ture,  a  peace  congress,  composed  of  delegates  from 
congroM.  fhjrteen  free  states  and  seven  border  states,  met  at 
Washington  (February  4,  1861;,  and  tried  to  bring 
about  harmony  between  the  sections,  by  proposing  a 
number  of  amendments  to  the  constitution.  Nothing 
came,  however,  of  any  of  these  schemes.  Disunion 
was  now  an  assured  fact,  and  was  soon  to  pass  into 
open  hostility.  It  was  during  this  state  of  affairs  that 
•.he  new  administration  of  Abraham  Lincoln  entered 
upon  its  perplexing  duties. 


STATES 

Vllt. — THE  CIVTL  WAR. 

250.  Mr.  Lincoln  was  inaugurated  March  4, 1861.  In  Liacox  r 
his  address  he  declared  that  he  had  neither  the  right  i«>*«E»r»- 
nor  the  desire  to  interfere  with  slavery  where  it  already  n" 
existed;  that  no  state  could  lawfully  go  out  of  the  union ; 

and  that  be  should  maintain  the  laws  and  constitution 
of  the  United  States  to  the  best  of  his  ability.  The  new 
administration  was  beset  with  difficulties  on  every 
side,  and  the  condition  of  affairs  seemed  almost  des- 
perate. Many  of  those  who  for  years  had  guided  the 
"ship  of  state."  and  who  understood  its  workings, 
were  now  foremost  in  advocating  secession.  Mr.  Lin- 
coln's officers  were  new  to  the  business  of  the  Federal 
government.  The  treasury,  by  defalcation,  was  nearly 
bankrupt.  Few  troops  were  within  call;  and  the  army 
bad  been  almost  broken  up  by  the  surrender  of 
detached  forces  in  the  Confederate  states,  and  the  cap- 
ture of  munitions  of  war.  The  vessels  of  the  navy  were 
sailing  or  at  anchor  in  distant  waters,  and  numerous 
officers  of  both  the  army  and  the  navy  were  resigning 
their  commissions  on  the  ground  that  they  owed 
allegiance  first  to  the  states  from  which  they  came. 
Seven  states  had  already  revolted,  and  others  were 
ready  to  swell  the  number  upon  the  first  attempt  to 
enforce  the  Federal  authority.  The  public  officers 
were  largely  occupied  by  persons  in  sympathy  with 
the  secession  movement,  and  every  step  taken  by  the 
new  government  was  known  at  once  to  the  leaders  of 
the  Confederacy,  and  to  crown  all,  Mr.  Lincoln  was 
beset  by  a  vast  horde  of  office-seekers  eager  to  take 
advantage  of  the  change  of  administration. 

251.  The  president  wailed  a  month  and  then  notified  >'°rt 
Governor  Pickens,  of  South  Carolina,  that  he  should 
send  supplies  to  Fort  Sumter  at  all  hazards.  This 
announcement  precipitated  an  attack  upon  the  fort. 
Major  Anderson  was  first  summoned  to  surrender,  but 

he  refused.  At  daybreak  on  the  morning  of  April  12, 
1861.  the  Confederacy  began  its  open  conflict  with  the 
United  States.  All  the  batteries  around  the  fort  opened 
fire  upon  it;  the  fon  replied,  and  the  bombardment 
continued  for  thirty-six  hours  without  loss  of  life  on 
either  side.  The  ammunition  in  the  fort  was  then 
exhausted,  and  the  works  inside  were  on  fire.  There- 
upon the  United  States  flag,  for  the  first  time  in  its 
history,  was  lowered  to  insurgent  citizens,  and  the 
garrison  capitulated.  This  event  aroused  tbe  north  as  Effect  <- 
if  from  a  trance.  Until  now,  the  mass  of  the  people  ,,,e  ocri 
had  refused  to  believe  in  real  danger;  but  the  first 
shock  of  arms  thoroughly  convinced  them  that  the 
south  was  ready  to  fight,  and  could  not  be  curbed 
without  war.  It  did  more  than  this.  In  the  northern 
Etates  party  distinctions  were  for  a  time  swept  aside; 
there  was  but  one  party  worth  tbe  name — the  party  for 
the  union.  The  southern  states  were  no  longer 
"erring  sisters"  to  be  coaxed  by  concessions.  The 
whole  north  called  loudly  for  the  full  exercise  of  the 
Federal  power  to  comoel  the  south  tc  obedience  at  the 
point  of  the  bayonet. 

252.  The  day  after  the  evacuation  of  Fort  Sumter  Fimt  «: 
President  Lincoln  called  for  75.000  volunteers  for  three 
months  (April  15).   The  response  was  so  promptly 

made  that  the  first  Massachusetts  troops  began  their 
march  on  the  satne  day,  and  in  a  surprisingly  short 
time  the  quota  was  full;  nay,  it  could  have  been  filled 
three  or  four  times  over,  and  the  many  who  were 
refused  felt  a  keen  disappointment  at  not  being  allowed 
to  bear  arms  in  defense  of  the  union.  In  the  south,  The 
also,  the  effect  of  the  first  conflict  was  correspondingly  j£„lu' 
great.  To  the  ignorant  masses  it  did  not  seem  possible 
that  any  other  power  could  be  superior  to  that  of 
their  own  state;  while  the  more  intelligent  classes  had, 
from  their  childhood,  imbibed  tbe  doctrine  that  state 
sovereignty  w  as  the  foundation  of  civil  liberty.  Hence 
all  felt  bonud  to  follow  the  lead  of  theirstatc;  and  when 
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the  president  of  the  new  Confederacy  Issued  his  call 
for  men,  it  was  answered,  as  in  the  north,  by  overflow- 
ing numbers. 

!er  253.  Those  southern  states  which  had  wavered  were 
now  compelled  to  make  their  choice.  When  Mr.  Lincoln 
called  for  troops  the  Governors  of  Arkansas,  Virginia, 
North  Carolina  and  Tennessee  refused  to  obey.  North 
Carolina  and  Arkansas  then  seceded,  and  joined  the 
Confederacy.  In  Tennessee  and  Virginia  "military 
leagues"  were  formed  with  the  Confederate  states,  by 
which  Confederate  troops  were  allowed  to  take  pos- 
session of  their  territory,  and  by  their  aid  the  ques- 
tion of  secession  was  submitted  to  popular  vote. 
Thus  the  secession  of  these  two  states  was  accom- 
plished in  part,  but  not  wholly.  The  people  of  the 
Alleghany  mountains  were  loyal  to  the  union;  in  east- 
crn  Tennessee  they  aided  the  Federals  as  much  as 
possible;  the  opposition  to  secession  was  so  sUong  in 
the  western  counties  of  Virginia  that  the  inhabitants 
refused  to  obey  the  convention  which  passed  the  ordi- 
nance; they  chose  a  legislature  which  claimed  to  be  the 
true  government,  and  at  last  formed  a  new  state  which 
was  admitted  into  the  union  in  1868  under  the  name  of 
West  Virginia.  Even  thus  curtailed,  Virginia  was  a 
most  important  accession  to  the  confederacy:  it  in- 
creased its  military  strength  greatly,  and  at  once 
became  the  chief  battle-ground  of  the  war.  The  con- 
federate government  was  moved  from  Montgomery  to 
Richmond;  and  since  Washington  was  separated  only 
by  the  Potomac  from  the  confederacy,  it  was  clear  that 
the  great  contest  would  be  fought  in  the  country  which 
lay  between  the  two  capitals.  Moreover,  Virginia  was 
the  richest  and  greatest  of  the  slave  states,  and  fur- 
nished the  southern  army  with  its  ablest  leaders,  many 
of  whom — such  as  Lee,  Jackson,  Johnston,  and  Ewell — 
were  opposed  to  secession,  but  thought  it  right  to  shaoe 
their  own  course  by  that  of  their  state. 

254.  There  was  a  strong  anti-union  element  in  Mis- 
souri, Kentucky,  Maryland,  and  Delaware,  and  the 
most  momentous  results— involving,  doubtless,  the  suc- 
cess of  the  union  cause — were  involved  in  the  action 
they  would  now  take.  Aside  from  Virginia,  Missouri 
was  the  most  powerful  slave  state,  and  her  geograph- 
ical position,  with  that  of  Kentucky  and  Maryland,  was 
of  incalculable  military  importance.  Bad  these  three 
states  united  with  the  confederacy  it  might  have  won 
the  prize  for  which  it  was  contending— independence. 
Missouri,  however,  did  not  break  away,  though  the 
issue  was  for  some  time  doubtful  with  her.  Delaware 
cast  her  lot  with  the  union.  In  Maryland  and  Ken- 
tucky efforts  were  made  to  maintain  neutrality,  but 
they  were  soon  induced  to  declare  in  favor  of  the 
Federal  government.  Kentucky,  however,  had  some 
of  her  sons  in  the  southern  ranks,  among  whom  was 
John  C.  Breckinridge,  a  former  vice-president  of  the 
United  states,  who  became  an  officer  in  the  confeder- 
ate army. 

255.  The  Federal  government  was  in  no  want  of 
men,  but  the  action  of  Secretary  Floyd  had  almost 
stripped  It  of  arms  to  equip  them.  Agents  were  sent 
abroad  to  purchase  guns,  private  manufactories  were 
worked  day  and  night  to  produce  them,  and  in  a  short 
time  the  administration  was  able  to  call  more  men  into 
the  field.  The  northern  people  were  unroilitary  in 
their  habits  and  thoughts.  They  had  a  militia,  but  it 
was  poorly  organized.  The  Mexican  war  had  drawn 
few  volunteers  from  this  section,  and  the  United  States 
army  was  very  small  and  imperfectly  equipped.  The 
early  action  of  the  Confederates  also  had  weakened  it. 
There  was,  however,  a  greater  population  to  draw  from 
than  at  the  south.  There  was  also  a  wider  range  of 
industry  to  supply  the  necessary  funds  to  carry  on  the 
war.  The  agricultural  products  of  the  United  States 
far  exceeded  in  volume  those  of  any  other  country,  and 
fa  merchant  shipping  it  was  only  second  to  Great 
Britain.   Between  1830  and  1360  American  civilization 
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had  shown  a  wonderful  growth  in  all  directions — in 
facilities  of  travel  and  exchange,  in  home  comforts,  in 
manufactures,  in  literature  and  art,  and  especially  in 
the  development  and  building  up  of  that  moral  sense 
which  enabled  the  country  to  pass  so  successfully 
through  the  trying  times  of  the  next  four  years. 

256.  But  this  material  and  moral  progress  was  mostly  or  un 
confined  to  the  north.   The  south  was  far  from  possess-  •oalh- 
ing  an  equal  share  in  it   Ber  case  was  one  of  arrested 
developement,  not  from  any  natural  inferiority  in  the 
people,  but  simply  because  their  moral  sense  and  spiril 

of  enterprise  had  been  blighted  by  the  curse  of  slavery. 
Labor  was  held  to  bo  degrading,  and  those  who  carried 
on  the  few  branches  of  industry  were  considered  an 
inferior  caste;  railroads,  commerce  and  manufactures 
could  not  thrive,  and  hence  there  was  but  little  immigra- 
tion; the  progressive  ideas  from  the  modern  world 
outside  were  opposed  from  the  fear  that  they  might 
prove  injurious  to  the  pet  institution  of  slavery.  Thus 
the  advance  of  civilization  was  checked,  and  whatever 
might  have  conduced  to  the  material  welfare  of  the 
south  was  kept  away  as  far  as  possible.  In  the  north 
the  rising  man  was  marked  by  the  extent  of  his  business 
relations;  in  the  south  by  his  ability  to  buy  slaves, 
which  assured  him  nearly  always  an  entrance  into  the 
the  ranks  of  the  dominant  class.  This  class  furnished 
the  representatives  and  senators  in  Congress,  the 
governors?  and  all  the  officeholders  over  which  the  slave 
power  had  control.  Thus  its  ablest  and  best  men  com- 
bined to  defend  certain  tendencies  which  were  foreign 
and  hostile  to  those  of  the  rest  of  the  country,  and  of  the 
world  in  general.  With  such  odds  against  it,  the  struggle 
of  the  south  during  the  four  years  of  war  showed  of 
what  heroic  stuff  its  people  were  made. 

257.  The  first  blood  of  the  war  was  shed  in  the  streets  Tint  bio© 
of  Baltimore.    Massachusetts  and  Pennsylvania  troops  of  wte- 
on  their  way  to  Washington  were  attacked  by  a  Balti- 
more mob  (April  19,  1861,}  and  some  of  the  soldiers 

killed.  The  populace,  which  sympathized  with  the 
south,  declared  that  no  northern  troops  should  pass 
through  the  city.  The  railroad  was  blocked  up,  bridges 
vere  burned,  telegraph  wires  were  cut,  and  all  direct 
communication  with  the  north  was  stopped,  until  the 
president  sent  a  military  force  from  Annapolis  to  occupy 
Baltimore  and  keep  the  road  open.  In  a  short  time  the 
active  hostility  of  the  people  was  overcome,  and  the 
national  capitol  made  secure.  By  July  4  the  confeder- 
ates had  pushed  their  forces  as  far  as  Manassas  Junction, 
about  thirty  miles  from  Washington.  Their  line  of 
defence  was  already  marked  out,  and  its  length  has 
been  estimated  at  eleven  thousand  miles,  including  the 
Atlantic  and  gulf  coasts.  It  comprised  the  left  bankoi 
the  Potomac  from  Fortress  Monroe  nearly  to  Waahing- 
ington;  from  thence  it  extended  to  Barrier's  Ferry,  on 
through  the  mountains  of  western  Virginia  and  the 
southern  part  of  Kentucky,  crossing  the  Mississippi  a 
short  distance  below  Cairo.  From  this  point  its  direc- 
tion was  through  southern  Missouri  to  the  eastern 
bordorof  Kansas;  then  southwest,  through  tbe  Indian 
territory,  and  along  the  northern  boundary  of  Texas 
to  the  Rio  Grande.  The  area  contained  within  this 
interior  line  and  the  sea-coasit  was  about  800,000  square 
miles,  with  a  population  of  over  9,000.000.  It  com- 
prised, also,  the  territory  devoted  to  the  raising  of  cotton, 
an  article  necessary  to  tbe  manufacturing  interests  of 
the  world.  It  was  upon  this  production  that  tbe  south 
relied  largely  for  aid;  all  the  munitions  of  war  could  be 
procured  in  exchange  for  it;  and  she  believed  it  would 
be  a  powerful  factor  in  preventing  the  blockading  of 
her  ports. 

258.  In  consideration  of  this  fact,  and  also  that  the  Tb- 
confederate  line  of  sea-coast  was  over  three  thousand  blockade, 
miles  in  length,  with  but  one  port,  of  refuge  for  a 
blockading  fleet  about  the  middle  of  the  line,  it  scarcely 
seemed  possible  that  c  blockado  could  be  maintained 

with  any  marked  degree  of  success.   Nevertheless,  . 
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tbe  president  issued  a  proclamation  (April  10,  1S61) 
declaring  a  blockade  of  all  tbe  southern  ports,  and  tbe 
Federal  government  proceeded  to  purchase  and  arm  a 
large  number  of  merchant  vessels.    But  it  could  not  at 


once  bring  together  a  navy  powerful  cn 


to  keep 


n-it  tie  ot 


vessels  from  entering  or  leaving  the  blockaded  ports, 
The  south  not  only  sent  out  vessels  laden  "with  cotton 
to  the  West  Indies  and  to  Europe,  but  received  in 
return  military  supplies  of  all  kinds.  Upon  the  appear- 
ance of  Mr.  Lincoln's  blockade  proclamation,  Mr. 
Davis  issued  one  also,  granting  letters  of  marque  and 
reprisal  to  private  vessels,  against  the  commerce  of  the 
United  Slates.  The  governments  of  Great  Britain  and 
France  now  issued  proclamations  of  neutrality,  thus 
making  the  contest  between  the  north  and  the  south  a 
civil  war.  according  to  subseqeni  decision*  of  the 
supreme  court. 

259.  At  tbe  meeting  of  Congress  (July  4,  1861)  the 
Republicans  bad  a  majority  in  both  branches,  the  free 
states  and  border  states  only,  being  represented.  The 
house  voted  to  devote  its  time  solely  to  the  business 
connected  with  the  war.  It  supported  the  president's 
proclamation  closing  the  southern  ports  against  com- 
merce. Bills  were  passed  to  define  and  punish  con- 
spiracy against  the  United  States,  and  to  confiscate 
all  private  property,  including  slaves,  employed  against 
tbe  Federal  government;  to  authorize  a  loan;  to  call  out 
&00.000  volunteers,  and  to  appropriate  money  for  tbe 
army  and  navy.  During  this  session  occurred  the  first 
battle  of  Bull  Run  (July  21,  1801).  General  Scott  bad 
BiilJ  Kun.  been  appointed  commander-in-chief  of  the  union  forces. 

The  first  military  movements  were  in  the  mountains  of 
western  Virginia,  and  the  success  of  the  union  army 
there  led  many  people  to  suppose  that  in  a  short  time 
the  rebellious  states  would  bo  compelled  to  obedience. 
Mr.  Se  «vard,  who  was  secretary  of  state,  was  especially 
cheerful,  and  promised  that  the  war  should  be  over  in 
ninety  days.  The  newspapers  and  people  generally 
urged  an  immediate  movement  upon  Richmond.  Very 
few  had  any  knowledge  of  the  difficulties  before 
them,  and  General  Scott,  pressed  by  public  opinion, 
gave  the  order  to  advance.  This  resulted  in  tbe  first 
serious  battle  of  the  -war.  The  union  forces  were 
defeated,  and  retreated  in  a  panic  upon  Washington. 
Both  armies  were  yet  so  new  in  military  training  that 
the  confederates  gained  nothing  from  their  success. 
Effect  of  260.  This  disaster  opened  the  eyes  of  the  north,  and 
u>»  defeat.  tno  country  settled  down  into  a  more  serious  temper. 

Congress  was,  more  than  ever,  stimulated  to  increased 
energy,  and  pledged  itself  to  vote  any  amount  of  money 
and  any  number  of  men  necessary  to  maintain  the 
union.  Propositions  to  consider  negotiations  for  peace 
were  constantly  offered  by  extreme  Democrats,  and  as 
constantly  rejected  by  large  majorities,  on  the  ground 
that  negotiation  with  armed  rebellion  was  unconstitu- 
tional. General  Scott,  having  resigned  the  command 
of  the  northern  armies  on  account  of  his  ago  and  inflr- 
Mccieiian  mity,  was  succeeded  by  General  George  13.  McClellan, 
,n  'w0086  successful  campaign  in  western  Virginia  had 

given  him  a  high  reputation  throughout  the  army. 
Be  had  a  genius  for  organization,  and  possessed  the 
unbounded  confidence  of  the  people.  He  immediately 
set  about  forming  tho  first  great  army  of  the  war — 
the  Army  of  tho  Potomac — at  Alexandria,  in  prepara- 
tion for  a  second  advance.  Hut  the  advance  was 
delayed  much  too  long  to  suit  the  impalicuce  of  the 
people  and  the  administration;  and  a<  the  winter  of 
1661  63  passed  away  without  any  forward  movement, 
the  expressions  of  dlssatkfacti oa  been  me  louder  and 
moro  general.  The  confederacy  also  spent  the  summer 
and  autumn  of  1SC1  in  organizing  it.s  northern  Army 
Of  Virginia,  under  General  Beauregard. 

261.  In  tho  autumn  of  1801  a  portion  of  General 
Stone's  command  on  the  Uppe.  Potomac  was  sent  on  a 
reconnoissance  into  Virginia,  under  Colonel  Baker, 
tnd.  bcintr  nttecked  by  the  confederate  general.  Evans, 


Ball'c 
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at  Ball's  Bluff,  was  disastrously  defeated.  Colonel 
Baker  was  among  the  killed.    Although  Missouri  had 
not  seceded,  a  strong  party,  with  which  the  governor Thei 
was  acting,  wished  to  carry  it  over  to  the  confederacy.  •!a,<-k 
A  confederate  camp  near"  St  Louis  was  broken  up 
by  Captain  Lyon,  of  tho  regulars,  and  the  St  Louif 
arsenal  was  saved  to  the  government.     The  Btate  wat 
afterward  invaded  by  confederates  from  Arkansas, 
who  were  defeated  by  Lyon  (now  a  general)  at  Boone- 
ville,  Juno  17.  and  by  Sigel  at  Carthage.  July  G.  A 
large  force  of  confederates  under  McCullough  and 
Price  attacked  Lyon  at  Wilson  s  Creek  (August  10).  wn«n  » 
Lyon  was  killed,  and  his  command  fell  back  toward  Crtck- 
the  center  of  the  state.     Price  with  20,000  men  then 
attacked  Lexington,  which  was  garrisoned  by  2.000  Lexicon 
federal  troops  under  Colonel  Mulligan.  After  an  heroic 
defense  of  three  days  the  little  garrison  was  compelled 
to  surrender  (September  20)  after  their  water  supply 
bad  been  cut  off  for  forty-eight  hours.    General  Fre- 
mont was  now  appointed  to  tbe  command  of  the 
western  department.     He  drove  Price  into  the  south- 

j  west  corner  of  tbe  state,  and  was  about  to  give  battle 
when  ho  was  superseded  by  General  Hunter  (Novem- 
ber 2).    Hunter  retreated  to  St.  Louis,  with  Price  in 

I  pursuit;  but  in  a  fortnight  Hunter  was  replaced  by 
Hallcck,  and  Price  was  driven  into  Arkansas.  Ken-  K»atci.»?. 
tucky,  like  Missouri,  was  distracted  by  dissensions 
among  its  own  people,  and  by  armies  on  both  6ide*. 
General  Polk  of  the  confederate  army  occupied  Hick- 
man and  Columbus,  towns  on  the  Mississippi.  There 
was  also  a  con  federate 'force  at  Belmont,  Missouri, 
opposite  Columbus.  Ulysses  S.  Grant,  recently 
appointed  a  brigadier-general  of  voluutccrs,  now  first 
came  into  notice.  He  drove  the  confederates  out  of 
Belmout  (November  7),  but  was  unable  to  hold  tho 
town  because  it  was  commanded  by  the  fortifications 
of  Columbus. 

262.  From  the  beginning  of  the  war,  tho  federal  Fngf.:v, 
government  was  embarrassed  by  the  question  of  fugi- 
tive  slaves.  Congress  had  passed  the  act  confiscating 
slaves  employed  in  service  hostile  to  tbe  United  States. 
While  General  Fremont  was  in  command  of  the  forces 
of  the  west,  ho  had  Issued  a  proclamation  declaring 
tho  slaves  of  Missouri  confederates  free  men,  but  thia 
was  countermanded  by  President  Lincoln,  who  did  not 
wish  to  estrange  those  (dave  holders,  especially  in 
Kentucky,  who  weie  still  loyal  to  tho  union.  In  Vir- 
ginia. General  Benjamin  F.  Butler  had  declared  that 
slaves  were  "contraband  of  war,"  and  therefore  liable 
to  confiscation  by  military  law.  But  as  yet  the  dispo- 
sition of  tho  north  was  to  subdue  the  south  without 
interfering  wlih  slavery;  and  some  union  commanders 
restored  to  their  masters  the  slaves  who  had  escaped 
into  tbe  federal  lines. 

203.  Formidable    expeditions   were  fitted  out  toOper*t!ti. 
recapture  southern  harbors.    A  combined  land  and  "J^1,1' 
naval  force,  under  General  Butler  and  Commodore      *~  ' 
Stringham  reduced  and  occupied  two  forts  at  Hattera* 
Inlet,  North  Carolina,  at  the  entrance  to  Albemarle  and 
Pamlico  Sounds  (August  29),  and  Port  Royal  harbor, 
near  Beaufort,  South  Carolina,  was  secured  through 
the  reduction  of  Forts  Walker  and  Beauregard  by  tbe 
fleet  under  Commodore  Dupont  (November  7),  and  a 
land  force  under  General  Thuiuas  W.  Sherman.  These 
successes  were  of  great  value  to  the  Federal  govern 
ment.    They  not  only  closed  important  southern  porn, 
but   they   furnished    convenient    aiations    for  the 
blockading  fleet.     The  "  paper  blockade,"  as  it  had 
been  called,  was  soon  made  a  very  effective  one  along 
the  whole  length  of  the  southern  coast  from  tbe  Polo- 
mac  to  the  Hio  Grande,  an  achievement  which  by 
many  had  been  deemed  impossible.    Still,  in  spite  of 
tho  watchfulness  of  the  federal  navy,  several  confed- 
erate men-of-war  and  privateers  sailed  out  of  port,  and 
did  much  damage  to  merchant  ships.    Tbe  practice  of  nio<.klt. 
"running  the  blockade"   became  a  very   profitable  runun- 
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business;  and  notwithstanding  the  danger  of  capture, 
which  was  the  case  in.  many  instances,  tho  profits  on  a 
single  successful  voyage  were  so  great  that  adventurers 
found  they  could  afford  to  take  the  risk. 

264.  As  has  been  stated,  tho  south  depended  largely 
upon  assistance  from  abroad,  and  the  southern  leaders 
still  clung  to  the  hope  that  tbey  could  prevail  upon 
Great  Britain  and  France  to  recognize  tho  independence 
of  tho  confederacy.  Two  commissioners,  therefore, 
Messrs.  Mason  andSlidcll.  were  eeot  by  the  confeder- 
ate government  to  London  and  Paris.  They  ran  the 
blockade,  made  their  way  to  Havana,  and  then  em- 
barked for  England  iu  the  British  mail-steamer  Trent 
Some  distance  out,  the  Trent  was  overhauled  by  an 
American  man-of-war  under  Captain  Wilkes,  the  two 
commissioners  were  taken  off  (November,  1861),  and 
carried  to  Boston  harbor,  where  they  were  Imprisoned 
in  Fort  Warren.  This  action,  which  was  illegal  tad 
unauthorized,  caused  great  excitement  in  England,  and 
came  very  near  causing  a  collision  between  the  two 
countries.  Lord  Palmer3toa  made  a  perempto-y  de- 
mand for  the  surrender  of  the  prisoners.  The  American 
government  had  already  disavowed  the  act  of  Captain 
Wilkes,  which,  though  it  was  justified  by  the  British 
claim  of  the  "right  of  search,"  jiraa  contrary  to  Ameri- 
can principles.  The  confederate  envoys  were  there- 
fore promptly  released  and  sent  to  England.  Just 
before  this  occurrence  President  Lincoln  requested  two 
confidential  agents  to  visit  France  and  England  in 
order  to  help  the  federal  cause  and  avert  the  danger 
cf  foreign  war  by  their  Influence  with  the  governments 
and  with  persons  of  distinction.  The  persons  selected 
for  this  delicate  and  important  trust  were  Archbishop 
Hughes,  of  New  York,  and  Mr.  Thurlow  Weed.  They 
sailed  in  November  and  rendered  very  valuable  service, 
Mr.  Weed  in  England,  and  the  archbishop  in  France, 
mrt  265.  At  the  beginning  of  1863  the  war  had  assumed 
th-  vast  proportions.  The  number  of  men  under  arma  on 
both  sides  was  nearly  a  million.  Tho  confederates 
held  possession  of  the  Mississippi  river  from  jthe  gulf 
of  Mexico  to  the  southern  boundary  of  Kentucky,  and 
occupied  a  chain  of  strong  positions  extending  thence 
thiough  Tennessee  and  Kentucky  to  the  southwestern 
corner  of  Virginia.  Between  the  Alleghanies  and  the 
Blue  Ridge  was  the  fertile  Shenandoah  valley,  often  dis- 
puted by  ooth  armies.  At  the  east  the  confederates 
were  posted  in  great  force  between  the  Potomac  and 
the  Rappahannock.  Now  that  Delaware,  Maryland, 
Kentucky  and  Missouri  had  been  saved  to  the  union, 
it  was  certain  that  the  battle  would  be  fought  out  in 
the  territory  to  the  south  of  them.  Tho  plan  of  the 
Federal  authorities  was  to  open  the  Mississippi  and 
penetrate  the  confederate  line  at  the  west,  while  at  tho 
same  time  McClellan  attacked  Richmond,  and  a  land 
and  naval  force  continued  the  process  of  capturing  the 
southern  ports  on  the  Atlantic  coast.  Simon  Cameron, 
who  had  been  secretary  of  war,  resigned  January  20. 
1862,  and  was  succeeded  by  Edwin  M.  Stanton.  All 
the  Federal  armies  were  to  move  simultaneously  on 
the  22d  of  February,  Washington's  birthday,  but  this 
order  could  not  be  strictly  carried  out. 
■rj-ia  260.  The  first  advance  was  made  in  the  west.  Gen- 
>c*i.  eral  Grant  had  entered  Kentucky  from  Illinois,  and 
succeeded  in  securing  the  mouths  of  the  Tennessee  and 
Cumberland  rivers,  two  streams  which*  were  to  serve 
as  military  highways  by  which  the  Federal  armies 
were  to  penetrate  into  the  heart  of  the  confederacy. 
The  chief  confederate  positions  between  the  Mississippi 
river  and  tho  Al'cghany  mountains  were  Fort  Henry 
on  the  Tennessee  Fort  Donelson  on  the  Cumberland 
(both  in  Tennessee),  and  Bowling  Green  and  Mill  Spring 
in  southern  Kentucky.  This  lino  of  defense  was  in 
command  of  General  Sidney  Johnston,  with  headquar- 
ters at  Bowling  Green.  Here  he  was  confronted  by 
General  Buell's  army,  the  middle  one  of  the  three  great 
Federal  armies,  which  c imo  t  j  be  kn  wn  as  the  Army 
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of  the  Cumberland.  Forts  Henry  and  Donelson  formed 
the  center  of  the  coufedera'e  line,  and  was  confronted 
by  Grant,  whose  troops  afterwards  formed  the  army  of 
the  Tcnncbscc.  In  January,  1662,  General  Thomas 
with  tho  left  of  Buell's  force  thoroughly  defeated  the 
confederate  right  at  Mill  Spring.  General  Grant, 
aided  by  tho  river  fleet  under  Commodore  Foote,  now 
assailed  the  cmitcr.  Fort  Henry  was  fhrt  attacked  Fortarj. 
and  reduced  by  the  gunboats  before  Grant  had  timo  to  ^D,i' 
invest  it.  Tho  combined  forces  then  assaulted  Fort  cn" 
Donelson.  which  af'er  a  brave  resistance  was  captured 
(February  10)  with  15,000  prisoners.  The  center  of  the 
confederate  Hue  was  now  pierced,  and  Johnston  and 
Polk  wcro  compelled  to  retreat  for  fear  of  being  cut  off. 
Columlm«.  Bowling  Green  and  NasLviilo  were  evacu- 
ated, and  tho  whole  of  Kentucky  and  most  of  Tennes- 
see was  In  the  bands  of  the  Federals.  General  Buell 
occupied  Nashville;  a  strong  union  party  showed  itself 
in  Tenoessee,  and  Senator  Andrew  Johneon  was  ap- 
pointed military  governor  of  the  state. 

207.  Tho  confederates  formed  their  second  line  of 
defense  along  the  railroad  from  Memphis  to  Chatta- 
nooga, and  began  massing  their  forces  at  Corinth.  Tho 
armies  of  Grant  and  Buell  were  to  unite  and  attack  the 
enemy  in  his  new  position.  Grant  moved  up  the  Ten- 
nessee river  and  hafted  at  Pittsburg  Landing,  or  Shilob, 
about  twenty  mile-i  from  Corinth,  there  to  await  the 
arrival  of  Buell.  Here  Johnston  made  a  brilliant  attack  puto^ 
upon  him  with  the  intention  of  crushing  him  before  Ltndia^ 
Buell  could  come  up.  A  terrible  battle  was  fought 
(April  6  and  7,)  in  which  the  confederate  leader,  who 
was  one  of  the  slain,  came  very  near  effecting  his  pur- 
pose. But  the  federal  forces,  though  driven  back  at 
nearly  every  point,  Btubbornly  resisted,  and  at  the  close 
of  tho  first  day,  Buell's  advance  guard  came  upon  the 
scene.  The  next  morning,  Grant,  now  reinforced,  as- 
sumed the  offensive;  and  after  a  fight  of  several  hours, 
the  confederates  were  driven  back  to  Corinth. 

268.  While  these  operations  were  taking  place  inOntbcyi  ? 
Tennessee,   Commodore  Foote  with  his  gun-boats  ■ta8ip:" 
entered  the  Mississippi  with  a  small  army  under  Pope, 

and  captured  Island  Number  Ten  on  the  day  of  Grant's 
victory  at  Shiloh.  Two  months  later  Fort  Pillow  was 
abandoned  by  the  confederates,  and  Memphis  at  once 
fell  into  the  hands  of  the  union  army.  The  victory  at 
Shiloh  decided  the  fate  of  Corinth,  an  important  rail- 
road center,  though  it  was  not  captured  for  several 
weeks  afterward  on  account  of  the  slow  advances  of 
General  Halleck,  who  had  assumed  command  of  the 
federal  forces  at  that  point.  Meanwhile  a  fleet  under 
Farragut  and  Porter,  with  a  land  force  under  Butler, 
had  been  sent  to  attack  New  Orleans.  Farragut  ran  past 
tho  batteries  and  forts  at  the  entrance  of  the  river, 
attacked  and  destroyed  the  ironclads  which  met  him, 
and  captured  New  Orleans,  which  was  occupied  by  the  New  o 
army  under  Butler.  Farragut  with  a  part  of  his  fleet  I**" '^'-i 
then  pushed  up  the  river,  clearing  away  all  obstacles, 
passed  the  batteries  at  Vicksburg,  and  met  the  federal 
gunboats  under  Captain  Davis,  above.  Thus  the  war 
in  the  west  had  been,  so  far,  marked  by  an  almost 
unbroken  series  of  victories  for  the  federal  armies.  At 
the  northern  boundary  of  the  state  of  Mississippi  the 
union  advance  stopped  for  a  time,  but  all  was  held  that 
bad  been  won.  To  gain  control  of  tho  great  river,  it 
was  necessrry  to  take  Vicksburg,  with  its  outpost,  Port 
Hudson,  which,  between  them,  commanded  the  entrance 
to  tho  Red  river,  and  thus  kent  open  tho  communica- 
tions of  the  eastern  part  of  tho  confederacy  with  its 
states  of  Texas,  Louisiana  and  Arkansas.  To  capture 
Vicksburg  would  cut  off  these  states,  and  greatly  cripple 
the  fighting  power  of  the  confederate  government. 
The  occupation  of  Chattanooga  was  also  necessary  to 
tho  success  of  the  union  arms.  It  would  open  the  way 
into  Georgia,  and  prevent  the  confederates  from  recov- 
cring  any  of  the  lost  ground  in  Tennessee.  ^"n???*," 

269.  While  the  south  bad  m-t  with  defeat  In  the  west,  Mem.c*- 
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it  was  encouraged  by  a  success  in  Hampton  Roads. 
The  confederates  had  taken  the  Merrimac,  a  former 
frigate  of  the  United  States  navy,  and  transformed  her 
into  an  ironclad  ram,  with  sloping  sides  and  huge  iron 
beak.  On  March  8,  1862,  this  strange-looking  craft 
entered  Hampton  Roads  and  attacked  the  federal 
fleet  lying  there,  which  consisted  of  five  wooden  ships 
of  war.  The  Merrimac  destroyed  the  Cumberland,  and 
also  compelled  the  frigate  Congress  to  surrender.  At 
night  she  went  back  to  Norfolk.  The  next  morning  she 
was  seen  coming  out  again  to  complete  the  work  of 
destruction.  Suddenly  the  Monitor,  a  turreted  ironclad 
vessel,  advanced  to  meet  her,  and  after  an  obstinate 
engagement  of  several  hours  the  Merrimac  was  com- 
pelled to  retire.  These  encounters  were  remarkable  as 
the  first  engagements  between  ironclads  and  wooden 
vessels  and  between  two  ironclads.  The  result  caused  a 
revolution  in  the  navies  of  the  world ;  the  day  of  wooden 
war- vessels  was  seen  to  be  over,  and  all  the  great  pow- 
ers began  at  once  the  construction  of  iron  and  steel 


270.  The  military  operations  in  Virginia  during  the 
year  1882  offered  a  strong  contrast  to  the  course  of 
events  in  the  west  This  was  owing  partly,  no  doubt, 
to  the  superior  ability  of  the  confederate  commanders, 
as  compared  with  their  antagonists,  partly  because  on 
the  union  s«de  military  affairs  were  too  much  inter- 
mingled with  politics.  WLile  General  McClellan  was 
organizing  a  splendid  army  of  200,000  men  near  Wash- 
ington, General  Banks  was  ordered  to  occupy  the 
-flldoSi011  Shenandoah  valley.  He  began  his  advance  in  Feb- 
»mt)ej.  ruary,  and  having,  as  he  supposed,  cleared  the  valley 
of  the  enemy,  set  out  with  his  own  corps  proper  to 
join  McClellan.  As  soon  as  be  was  gone.  General 
Jackson,  popularly  known  as  "Stonewall  Jackson,'' 
hastened  to  attack  the  division  of  Shields  which  re- 
mained in  the  valley.  After  a  desperate  battle  at 
Kearnstown  (March  28),  Jackson  was  compelled  to 
.retire.  Banks  returned  to  the  valley  and  Shields  waa 
sent  to  join  McDowell  at  Fredericksburg  General 
Fremont  now  approached  from  the  west,  in  order  to 
unite  with  Banks  near  Stanton.  To  prevent  this  Jack- 
son formed  the  plan  of  attacking  the  Federal  forces  in 
detail.  He  nearly  succeeded  in  getting  into  the  rear  of 
the  main  body  with  a  much  larger  army  than  Banks 
could  muster.  By  a  hurried  retreat  Banks  reached  and 
crossed  the  Potomac,  with  the  confederate  cavalry  in 
close  pursuit.  Shields  hastened  back  to  the  valley,  but 
his  advance  guard  was  defeated  at  Port  Republic 
(June  8)  by  Jackson,  who,  the  same  day,  had  checked 
Fremont  at  Cross  Keys.  Having  thus  saved  the  valley 
to  the  confederates,  and  obliged  the  government  at 
Washington  to  detain  for  the  defense  of  the  capital  a 
large  body  of  troops  which  McClellan  greatly  needed 
for  other  duty,  Jackson  joined  the  confederate  army  in 
front  of  Richmond. 
The  Army  271.  General  McClellan  concentrated  the  Army  of  the 
Ftotwnw  F°tomac  between  Washington  and  Manasses,  as  if 
intending  to  advance  against  Richmond  by  that  route. 
He  then  withdrew  his  forces  and  went  by  water  to 
Fortress  Monroo  in  order  to  advance  up  the  peninsula 
between  the  James  and  York  rivers.  Here  he  was  held 
in  check  for  a  month  by  Johnston  at  York  town,  and 
when  McClellan  was  ready  to  take  the  place,  the  con- 
federates retreated  toward  Richmond.  The  union 
forces  followed,  and  both  armies  concentrated  around 
Richmond.  McClellan  gained  the  battles  of  Williams- 
burg (May  5),  and  West  Point  (May  9),  and  advanced 
within  seven  miles  of  the  city.  A  panic  broke  out  in 
the  southern  capital,  and  the  confederate  Congress  ad- 
journed in  haste.  It  was  just  at  this  time  that  Stone 
wall  Jackson,  by  his  brilliant  and  daring  exploits  in  the 
Shenandoah  valley,  obliged  the  federal  government  to 
keep  in  front  of  Washington  a  corps  untier  McDowell 
which  was  abcit  to  co-operate  with  McClellan  bv  way 
of  rrcdcncbjburg.    The  movements  of  McCiellax  in- 


I  volved  t'ae  £•  paration  of  the  two  wings  of  his  army  by 
the  little  nver  Chlckahominy,  which  by  a  sudden  rise 
was  changed  into  a  wide  stream.  The  confederates 
under  Johnston  at  ence  attacked  the  union  left  wing  at 
Fair  Oaks  and  Seven  Pines.  A  fierce  battle  ensued,  >"»irO»t» 
lasting  two  days;  the  result,  however,  was  a  union  vie-  *i^ef* ' TD 
tory.  Johnston  was  wounded,  and  was  succeeded  by 
Robert  £.  Lee,  who  retained  command  of  the  army  of 
Virginia  during  the  rest  of  the  war. 

272.  The  absence  of  McDowell,  who  wm  expected  to 
support  McCieUan's  right,  compelled  a  change  in  the. 
whole  plan  of  operations.  Although  Lee  had  been 
repulsed  in  an  attack  on  the  Federal  lines  at  Mechanics- 
ville  (Juno  26),  he  fell  upon  them  again  at  Gaines  Mill 
the  day  following,  in  overwhelming  force,  and  drove 
them  across  the  Cbickahominy  with  severe  loss.  Jack- 
son had  now  reinforced  Lee,  and  McClellan  was  cut  off 
from  his  base  of  supplies  on  York  river.  Unable  to 
reunite  bis  wings  and  regain  his  base,  the  union  general 
decided  upon  the  difllcult  maneuver  of  establishing 
another  base  on  the  James  river.  While  effecting  this 
change,  the  union  troops  were  hard  pressed  by  Leo  and 
and  Jackson,  who,  during  the  period  from  June  26  to 

July  1,  attacked  them  at  Gelding's  Farm,  8avagc's  Jir  "6n«" 
Station,  White  Oak  Swamp,  Glendale,  etc.,  and  finally  B*.Tt'„  » 
at  Malvern  Hill,  where  the  confederates  were  signally 
repulsed.  This  was  the  last  of  a  series  of  engagements 
known  as  the  "Seven  Days' Battles,"  in  the  course  of 
which  McClellan  lost  over  15,000  men.  Lee' suffered 
almost  as  much.  The  union  army  had  now  reached 
the  James  river,  and  established  itself  in  a  position 
from  which  it  could  not  be  driven. 

273.  Lee  and  Jackson  then  turned  their  attention 
toward  Washington,  which  was  defended  by  an  army 
under  General  Pope.  Pope's  forces  stretched  along 
the  Rappahannock  and  Raptdan  to  the  Shenandoah 
valley.  General  Banks  held  a  position  at  the  western 
end  of  the  line,  and  was  attacked  by  Jackson  at  Cedar 
Mountain.  Lee  followed  close  behind,  and  the  two 
generals  forced  Banks  back  and  then  attacked  Pope. 
McClellan  received  orders  from  Washington  to  join 
Pope,  and  a  portion  of  bis  forces  came  up  in  time  to 

take  part  in  the  second  battle  of  Bull  Run,  August  29.  Tb*  tec<*. 
Pope's  army  was  put  to  rout,  Washington  was  threat-  a^RaL 
ened  andthe  whole  country  was  wild  with  excitement. 
Lee  now  led  his  victorious  army  across  the  upper 
Potomac  and  entered  Maryland.  McClellan.  gathering 
up  the  remants  of  tho  two  defeated  armies,  followed 
and  confronted  the  confederates  at  Antletam  creek.  A 
desperate  struggle  took,  place  (September  17).  It  left  xaVie'tan, 
each  army  exhausted,  but  the  victory  remained  with 
the  union  forces.  The  confederates  recrossed  the 
Potomac  and  retired  up  the  Shenandoah  valley.  The 
administration  was  dissatisfied  with  McCieUan's  course, 
and  his  command  was  given  to  General  Burnside.  The 
new  commander  at  onco  moved  toward  Richmond, 
proposing  to  cross  tho  Rappahannock  at  Fredericks- 
burg. Here  he  found  Lee  posted  upon  the  hills  behind 
the  town.  Burnside  crossed  tho  river,  end,  forming 
his  army  in  thrco  divisions,  attempted  to  storm  the 
heights  (December  13).  It  was  a  day  of  terrible 
slaughter  for  the  federal  troops.  They  were  repulsed  Frederick* 
with  the  loss  of  twelve  thousand  men.  the  army  waa  bur«- 
demoralized  and  retreated  to  the  north  side  of  the 
river.  Burnside  was  then  superseded  by  General 
Hooker.  TLe  close  of  lt*03  thus  found  the  opposing 
armies  la  nearly  the  same  positions  as  at  tho  beginning 
of  tho  war  .o.t  the  north  gloom  and  discouragement 
prevailed  At  the  state  elections  held  in  the  autumn 
there  was  a  majority  against  the  administration  in 
several  of  the  northern  states,  and  tho  result  of  the 
campaigns  on  the  Potomac  gave  great  strength  to  the 
peace  party,  which  believed  that  the  attempt  to  sub- 
jugate the  south  ought  to  be  abandoned. 

274.  In  Juno  1862  the  great  union  force  at  Corinth 
was  divided,  Bucll's  army  marching  eastward  to  soixe 
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Chattanooga,  while  Grant's  remained  at  Coriuth  till  it 
should  be  ready  to  start  for  Vickaburg.   Tbe  campaign 
was  so  badly  managed  by  Halleck  that  the  confed- 
erates, under  Bragg,  seized  Chattanooga  before  BueU's 
arrival.   They  were  thus  enabled  to  press  him  so 
vigorouslv  that  he  had  to  be  largely  reinforced  from 
Grant's  a'rmy.    Thus  weakened.  Grant  was  unable  to 
advance  for  several  month*   During  Ihe  summer  of 
1863  tbe  confederates  made  a  great  effort  1o  repair  »he 
disasters  they  had  suffered  on  the  Tennessee  and  Mis- 
operations  sUsippi  rivers  by  an  invasion  of  Kentucky.   An  army 
in  Kea-^  under  Klrby  Smith  moved  from  Kuoxville,  Eas»  Ten- 
10  *      nessee,  while  another,  under  Bragg,  marched  from 

•  Chattanooga.  Tho  confederate  general.  Smith,  de- 
feated General  Nelson  near  Richmond,  Kentucky, 
August  80,  and  advanced  toward  tbe  Ohio,  threatening 
Cincinnati.  General  Lew  Wallace,  however,  com- 
pelled him  to  fall  back  to  Frankfort.  Bragg  in  the 
meantime  hastened  toward  the  city  of  Louisville, 
Buell,  leaving  Nashville,  by  forced  marches  reached 
the  place  one  day  ahead  of  Bragg.  Being  reinforced 
he  slowly  pushed  the  confederates  back.  Bragg 
formed  a  Junction  with  Smith  at  Frankfort,  and  four 
days  later  a  severe  but  indecisive  battle  was  fought  at 
Perryville  (October  8).  The  confederates  then  re- 
treated through  Cumberland  Gap. 

275.  During  Bragg's  campaign,  the  confederate  army 
in  Mississippi  under  General  Van  Dora  made  an  attempt 
to  turn  Grant's  left  wing  at  Corinth,  and  thus  force  bim 
back  down  the  Tennessee  river.  This  wing  was  com- 
rosded  by  Genersl  RosccranB,  who  defeated  Price  at 

iaad  luka,  a  few  miles  from  Corinth,  September  19.  On 
October  4,  Van  Dorn  and  Price  together  attacked  Cor- 
inth, but  were  repulsed  by  Rosecrans  with  a  loss  of 
five  thousand  men,  and  pursued  forty  miles.  Soon  after 
this  Rosecrans  superseded  Buell  in  command  of  tho 
army  of  the  Cumberland.  Bragg  had  advanced  to 
Murfreesborougb,  in  central  Tennessee.  There  Rose- 
crana  attacked  him  (December  81),  and  a  bloody  battle 
was  fought,  in  which  40.000  men  were  engaged  on  each 
side,  and  each  lost  more  than  10,000.  This'  engagement 
!  rim.  is  generally  known  as  the  battle  of  Stone  river.  It  was 
indecisive.  On  January  2,  1868  Bragg  renewed  tbe 
attack  with  great  vigor,  but  this  time  he  'was  signally 
defeated  and  compelled  to  retire  to  Chattanooga. 

276.  While  these  battles  were  being  fought,  Grant 
bad  begun  his  first  movement  against  tbe  stroug  and 
important  post  of  Vickaburg,  on  the  Mississippi.  His 
plan  was  to  march  from  Jackson,  Mississippi,  while 
Sherman,  with  his  40,000  men,  and  Porter  with  a  fleet 
of  gunboats,  descended  the  river  from  Memphis.  The 
movements  were  made  according  to  this  arrangement,  ' 
but  Van  Dora's  cavalry  succeeded  in  getting  in  Grant's  I 
rear  and  cutting  off  his  supplies.     This  compelled  j 
Grant  ,  to  abandon  his  march  to  Jackson.   Sherman  . 
and  Porter  attacked  the  bluffs  north  of  Vicksburg,  but  I 
were  repulsed  with  heavy  loss  (December  29).  Hearing  ' 
of  Grant's  misfortune  tbey  returned  to  Memphis. 

on     277.  After  Hattcras  Inlet  to  Pamlico  Sound  had  been 

•  captured,  it  was  next  resolved  toattack  tbe  confederate 
position  on  Roanoake  Island,  which  commands  the 
passage  between  Pamlico  and  Albemarle  Sounds.  A 
land  and  naval  expedition  uudcr  General  Burnsido 
and  Commodore  Goldsborough  took  the  forte  and  bat- 
teries of  the  island  (February  8,  1862),  captured  a  con- 
federate flotilla,  occupied  Newborn,  North  Carolina 
(March  14),  and  reduced  FortMaoon,  at  Beaufort,  April 
25.  Expeditions  from  Port  Royal  under  Commodore 
Dupont  took  possession  of  Darien  and  Brunswick, 
Georgia,  and  of  Jacksonville,  Fernandina,  and  Saint 
Augustine,  Florida  April  11.  1802,  General  Gilinore 
captured  Fort  Pulaski  on  the  Savannah  river.  Thus 
the  port  of  Savannah  was  completely  closed,  although 
no  effort  was  made  for  some  time  to  occupy  the  city. 

278  During  the  movements  of  tho  armies  in  1862, 
Congress  had  not  beon  idle.    It  was  chiefly  occupied  in 


measures  connected  with  th°  prosecution  of  the  war- 
Its  most  far-reaching  action  wao  in  tho  provision  for  a 
uniform  national  currency.  At  the  beginning  of  the 
war  the  government  had  borrowed  large  sums  of  money 
to  defray  expenses,  and  it  continued  to  borrow,  as  new 
demands  arose.  The  result  was  similar  to  that  which 
occurred  in  the  Revolutionary  war.  Tbe  promises  to 
pay  became  less  valuable  as  compared  with  gold,  which 
wt,s  the  standard  of  value  throughout  the  civilized 
world.  Tho  banks  fn  the  Beveral  stales  could  no 
longer  ob'ain  gold  without  paying  a  hi ch  price  for  it: 
and  at  the  end  of  1861  they  suspended  specie  payments. 
In  order  to  provide  a  currency  for  tho  people,  a  bill  w*i'-r 
was  ptssed  by  congre.-s.  early  iu  1863,  authorizing  the  cur"c"> 
issue  of  note?  by  tho  United  States  treasury.  These 
notes  recoiled  the  popular  name  of  "greenbacks, "  from 
the  color  of  the  paper  on  which  they  were  printed;  and 
to  insure  their  succees  thev  were  declared  by  Congress 
»o  be  "legal  tender"  (February  25,  1868).  Early  in 
1863,  Congress  passed  an  act  eatabiisbingnational  banks.  Natiouo 
Heretofore  the  states  had  incorporated  all  banks,  and 
the  bills  of  each  bank  were  seldom  current  except  in 
Its  own  neighborhood.  By  the  national  banking  system, 
the  banks  were  to  be  organized;  and  United  Slates 
bonds  deposited  at  Washington.  The  banks  were  then 
permitted  to  issue  notes  up  to  ninety  per  cent,  of  the 
value  of  tbe  bonds  deposited,  and  the  notes,  being  thus 
secured,  became  current  in  every  part  of  the  country. 
Tbe  national  banks  arc  still  in  operation.  A  homestead 
bill  was  passed,  which  assigned  public  lands  to  actual 
settlers  at  reduced  rates.  Congress  also  prohibited 
slavery  in  the  District  of  Columbia:  slaves  of  insurgent 
were  ordered  to  be  confiscated;  and  the  army  was  for- 
bidden to  surrender  fugitive  slaves  to  their  masters.  It 
provided  for  tbe  construction  of  a  Pacific  railroad  and 
telegraph,  and  began  a  further  development  of  the 
system  of  granting  public  lands  to  railway  corporations. 

279.  Since  the  south  bad  brought  on  the  war  in  de-' 
fense  of  slavery,  the  abolition  sentiment  had  spread Uon- 
very  rapidly  in  the  north,  and  it  had  now  become  sup- 
ported by  the  military  needs  of  the  hour.  At  the 
beginning  of  the  conflict  tho  union  leaders  and  people 
generally  had  not  favored  any  interference  with  slavery, 
but  circumstances  had  proved  their  position  to  be  unten- 
able. President  Lincoln,  who  watched  anxiously  every 
movement,  was  convinced  that  the  time  had  come  when 
the  federal  government  could  no  longer  attempt  to  carry 
on  the  war  successfully  and  spare  the  system  of  slavery, 
which  was  perceived  by  every  discerning  man  to  be  at 
the  founds 'ion  of  the  confederacy.  He  therefore 
announced  (September,  1862,)  that  unless  the  revolting 
states  should  return  to  their  allegiance  by  January  1, 
1863,  ho  should  declare  tho  slaves  in  these  states  to  be 
free.  It  was  a  formal  notice  given  out  of  respect  to 
law;  no  one  seriously  expected  that'it  would  be  regarded 
by  the  confederate  slates.  Aud  it  was  not.  They  onl> 
grow  more  firm  in  consequence  of  the  action  taken. 
On  the  first  day  of  January,  1863,  in  accordance  with 
his  notice,  the  president  issued  his  celebrated  Proclama-  ProctaJn* 
tlon  of  Emancipation.  This  act  caused  much  discu.-sion.  l!OIL 
Mr.  Lincoln  could  not,  legally,  issue  such  a  declaration, 
for  tho  constitution  gave  him  no  authority  to  abolish 
slavery.  But  ho  acted  on  the  principle  of  military 
necessity,  advocated  by  John  Quincy  Adams  in  his 
speech  of  April  14,  1842,  in  which  he  said:  "Whether 
the  war  be  civil,  servile,  or  foreign,  I  lay  this  down  as 
the  law  of  nations:  I  say  that  the  military  authority 
takes  for  the  time  the  place  of  all  municipal  institutions, 
slavery  among  the  rest.  Under  that  state  of  thincs.  so 
far  from  its  being  true  that  the  states  where  slavery 
exists  have  the  exclusive  management  of  the  subjcr.i, 
not  only  tbe  president  of  the  United  States,  but  tbe 
commander  or  the  army,  has  power  to  order  tho  univer- 
sal emancipation  of  slaves."  However  the  case  may 
be,  the  president's  course  was  uictatcd  by  clear  common 
sense  and  wise  statesmanship.   The  events  of  the  ore- 
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ceiling  summer  Lad  shown  that  the  war  was  far  from 
being  at  an  end.  The  cutting  off  of  the  cotton  supply 
bad  been  a  general  calamity,  and  tbe  distress  produced 
in  conscquenco  created  a  fear  lest  England  and  France 
should  unite  in  an  attempt  to  put  an  end  to  tbe  contest. 
But  the  proclamation  changed  all  this.  By  it  tbe  strug- 
gle was  converted  into  a  crusade  against  slavery,  and 
in  this  light  foreign  intervention  was  now  simply  im- 
possible, owing  to  Great  Britain's  attitude  toward 
slavery.  Moreover,  should  the  federal  government 
bo  successful,  the  question  of  slavery  would  practically 
be  settled  forever,  for  its  abolition  would  bo  certain 
when  the  union  was  re-established.  One  of  the  first 
results  of  tho  act  was  the  formation  of  regiments  of 
:";fsf  negro  soldiers.  An  attack  made  by  one  of  these  regi- 
•  L.uur?.  Iaentai  nQdcr  Colonel  Shaw,  upon  Fort  Wagner,  in 
Charleston  harbor,  though  unsuccessful,  showed  eo 
much  bravery  that  the  prejudice  against  negro  soldiers 
disappeared,  and  great  numbers  were  enrolled. 

280.  General  Hooker  spent  three  monthB  in  reorganiz- 
ing and  strengthening  tho  Army  of  tho  Potomac,  At 
tho  end  of  April,  1863,  he  began  his  march  toward 
Richmond  with  180,000  men.  Sending  the  sixth  corps, 
under  Sedgwick,  to  cross  tho  Rappahannock  below 
Fredericksburg,  he  threw  his  main  body  across  tho 
river  a  few  miles  higher  up,  and  before  Lee  understood 
his  purpose  he  had  advanced  to  Cboncellorsville.  Here 
B  at!'?  of  Lee  won  one  of  the  most  marked  of  his  victories  (Hay 
■  ^""  n1  *  *°  ^)»  w^h  only  one-half  as  many  men  as  Hooker  com- 
.or=Ti  e.  man(]ec^  Jackson  made  a  magnificent  attack  upon  the 
union  right,  taking  it  by  surprise,  and  drove  it  back  in 
confusion.  Sedgwick,  on  the  left,  bad  carried  the 
heights,  of  Fredericksburg  and  was  pushing  on  toward 
Chanceilorsvllle,  when  the  disaster  on  the  right  enabled 
Lee  to  face  him  with  the  main  confederate  force.  Sedg- 
wick was  compelled  to  retire  during  tho  night  which 
followed  the  4th  of  May,  and  Hooker  recrossod  the 
Rappahannock  the  next  night.  Hooker's  loss  was 
16.000;  Lee's  was  12,000;  but  the  confederates  fur- 
ther sustained  a  severe  disaster  in  the  death  of  Stone- 
wall Jackson. 

::.v».ionor  281.  Lee  now  repeated  the  maneuver  be  had  prac- 
7l'  ticed  af  ,er  defeating  General  Pope.  Turning  Hooker's 
right  flank,  he  pushed  on  through  the  western  part  of 
Maryland  into  Pennsylvania,  so  as  to  threaten  Phila- 
delphia, Baltimore,  and  Washington.  There  was 
intense  alarm  at  the  north,  and  reinforcements  were 
hurried  into  Pennsylvania  from  all  quarters.  In  con- 
9«T|uence  of  a  disagreement  with  General  Halleck, 
Hooker  resigned  the  command  of  the  Army  of  the 
Potomac,  and  it  was  given  to  General  George  G. 
"Meade.  The  two  hostile  armies,  each  100.000  strong, 
were  now  moving  in  parallel  lines,  with  tho  Blue  Ridge 
and  South  Mountain  range  between  them.  On  the  1st 
tattle  or  of  July  they  came  into  collision  at  Gettysburg.  A  trc- 
Lie'.tystmrgmendous  battle  was  fought,  lasting  until  the  close  of 
July  3.  It  resulted  in  tho  defeat  of  Lee,  with  a  loss  of 
nearly  40,000  men;  Meade's  loss  was  24,000.  This 
battle  was  one  of  the  greatest  of  modern  times,  the  loss 
n  both  sides  being  more  than  one-third  of  tbe  whole 
number  engaged.  It  was  also  the  turning  point  of  the 
civil  war.  The  south  was  never  able  to  collect  so  fine 
en  army  again,  and  never  recovered  from  the  exhaus- 
tion of  the  Gettysburg  campaign.  Lee  moved  slowly 
back  to  his  old  position  on  the  Rapidan,  where  he  and 
Meade  held  each  other  in  check  until  tbe  following 
spring.  Many  in  the  north  were  inclined  to  believe 
that  Lee's  former  successes  had  been  due  to  Stonewall 
Jackson's  ability,  and  that  he  had  lost  his  prestige  upon 
tho  death  of  that  bravo  commander.  But  tho  campaign 
of  1804  was  to  prove  the  contrary. 
282,  On  tbe  next  day  after  the  battle  of  Gettysburg, 
r'ickaburg  General  Grant  gained  a  decisive  victory  on  the  Missis- 
-accpajgn.  sippl.  Having  failed  in  several  attempts  to  take 
Vicksburg  from  the  north,  ho  now  determined  to 
transfer  his  army  to  tho  south  side  of  this  ttroag'y  ! 
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fortified  place.  To  do  this  it  was  necessary  to  cross 
tho  river,  march  down  its  west  bank,  cross  again  below 
Vicksburg,  and  march  up  the  east  bank,  while  the  fleet, 
which  had  run  past  the  batteries  of  Vicksburg  after 
tho  capture  of  New  Orleans,  would  have  to  pass  them 
again  in  order  to  transport  the  army  over  the  river  and 
protect  the  crossing.  This  plan  was  carried  out  in 
April.  Commodore  Porter  performed  his  task  success- 
fully under  a  heavy  fire,  and  on  the  29th  of  Apnl 
opened  a  cannonade  upon  Grand  Gulf,  at  the  mouth 
of  the  Big  Black  river,  where  it  hod  been  determined 
to  attempt  a  crossing.  The  confederate  batteries  here 
proving  too  strong,  the  fleet  ran  post  them,  also,  and 
the  crossing  was  made  at  Bruinsburg,  a  few  miles 
below.  Grant  now  pushed  rapidly  .forward.  The  con- 
federates were  beaten  at  Port  Gibson,  and  compelled 
to  evacuate  Grand  Gulf.  McPherson  and  Sherman 
captured  Jackson,  the  capital  of  Misissippi,  and  a  place  J«;**2'- 
of  great  military  importance  on  account  of  its  railway 
connections.  The  union  army  then  turned,  fell  upon 
the  confederate  general,  Pemberton,  who  had  marched 
out  of  Vicksburg  to  unite  with  Johnston,  defeated  him 
at  Champion  Hills  (May  10),  and  at  the  crossing  of  the  Champa 
Black  river  (May  17),  and  at  last  shut  him  up  in  Vicks-  Bilvic"^e  * 
burg.  Aftor  a  siege  of  forty-five  days  Pemberton  sur-  1 
rendered,  and-  the  groat  confederate  stronghold  of  the  o-p;nT*  of 
west,  with  27,000  prisoners,  fell  into  the  hands  of  the  Vicktbcr 
victorious  Federals.  Port  Hudson,  under  siege  at  the 
same  time,  could  no  longer  hold  out,  and  the  Misissippi, 
as  President  Lincoln  said,  "ran  unvexed  to  the  sea." 
This  was  tlie  heaviest  blow  that  the  confederacy  had 
as  yet  received;  its  whole  western  rone  was  now 
virtually  conquered,  and  it  became  possible  to  concen- 
trate greater  union  forces  against  its  middle  and  eastern 
zones.  The  news  of  Gettysburg  and  Vicksburg  made 
the  Fourth  of  July,  1868.  a  day  of  rejoicing  in  the 
north,  and  of  mourning  in  thousands  of  bereaved 
homes. 

233.  The  Vicksburg  campaign  marked  thu  decline  of 
the  confederate  fortunes  in  the  west,  as  the  Gettysburg 
campaign  did  in  the  east.    In  the  meantime  tho  people 
had  learned  to  give  a  more  careful  attention  to  the 
welfare  of  the  soldiers  who  were  bearing  the  brunt  of 
the  conflict.   The  Sanitary  Commission,  the  Christian  The  Suu- 
Comnv'  s3ion,  and  other  voluntary  associations,  had  been  {-lir'iMi'in 
organized,  and  were  doing  a  grand  work  for  the  moral  Comraie- 
and  physical  needs  of  the  men  in  t bo  field;  and  this  8ton»- 
cure  was  not  confined  solely  to  northern  troops,  but 
was  often  extended  to  the  confederates  as  well.  The 
expenses  of  the  National  government  for  prosecuting 
the  war  now  amounted  to  82,000,000  per  day  onanGor*rn- 
avernge,  and   notwithstanding  the   heavy  taxation ment  ex' 
impoaed  upon  the  country  tho  debt  had  increased  to  p*n9**" 
$500,000,000  by  June,  1862;  during  1863  it  was  double 
that  amount;  by  June,  J  864,  it  had  grown  to  $1,700,000.- 
000;  and  at  tho  end  of  August,  1865,  it  attained  its 
maximum,  t2.845.9O7.026.    But  tho  best  of  care  and 
judgment  was  exercised  in  the  use  of  theso  vast 
expenditures.   The  army  was  constantly  supplied  with 
improved  weapons  and  munitions  of  war;  the  block- 
ading fleets  were  kept  in  perfect  order,  and  everything 
was  done  to  insure  the  success  of  the  union  arms. 

284.  As  early  as  April,  1862,  the  confederate  Con-  con- 
gross  had  passed  a  conscription  act.  enrolling  in  the»--'ipticn 
army  nil  adult  white  males  below  a  certain  age,  but  as 
the  war  went  on  tho  demand  for  men  became  con- 
tinually greater  and  the  conscription  was  mado  more 
sweeping.  Toward  the  end  of  the  war  pvery  white 
man  between  the  ages  of  seventeen  and  fifty-five  was 
held  liable  to  military  service,  and  in  practice  the  only 
limit  was  physical  incapacity.  The  federal  govern- 
ment also  was  compelled  to  take  almost  a  similar 
'course.  In  March,  1863,  Congress  passed  an  act  for 
tho  enrollment  of  all  able-bodied  male  citizens  between 
tbe  ages  of  eighteen  and  forty-five,  and  the  president 
was  authorized  to  make  drafts  for  military  service. 
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those  between  twenty  and  thirty-five  to  be  first  called 
upon.  Under  this  law  a  call  for  800,000  troops  was 
made  in  May.  As  the  full  number  was  not  made  up 
by  volunteering  a  draft  "was  ordered  to  supply  the 
deficiency.  The  first  attempts  to  carry  it  out  resulted 
in  forcible  resistance  in  manv  places,  the  most  notable 
i>r:.rr  -tota.  being  the  "draft  riots"  in  New  York  city  in  July,  just 
after  the  battle  of  Gettysburg.  These  riots  lasted  four 
days  in  that  city.  During  this  time  New  York  was  in 
the  bnnda  of  a  lawless  mob,  many  shocking  murders 
ere  committed  and  $2,000,000  worth  of  property  wn9 
destroyed.  All  opposition  was  at  length  put  down, 
Lut  exemptions  and  substitute  purchases  were  freely 
permitted,  and  the  states  endeavored  to  fill  their  re- 
spective quotas  as  far  as  possible  by  offering  bounties 
as  a  stimulus  to  volunteering. 
LtMta-  285.  After  his  renowned  victory  n/ar  Murfreesboro, 
noc^«.  Rosecrans  remained  quiet  for  a  period,  preparing  for  a 
new  campaign.  Late  in  June  he  began  a  series  of 
skillful  movements  against  Bragg  which  compelled  the 
confederate  general  to  fall  back  upon  Chattanooga. 
Early  in  September  Rosecrans  forced  him  to  evacuate 
the  place  by  threatening  his  communications.  The 
union  general  followed  him  across  the  Tennessee 
river  and  was  thus  beyond  the  strong  position  of 
Chattanooga.  General  Bragg,  having  been  heavily 
rvcita-  reinforced  from  Virginia,  turned  at  Chickamauga 
creek  to  give  battle.  A  severe  engagement  was  fought 
(September  17-20,  1863)  in  which  Longstreet  routed  the 
right  of  the  union  forces,  but  the  wonderful  skill  and 
bravery  of  General  Tbomas,  who  commanded  the  left 
wing,  saved  the  federal  army  and  secured  its  retreat  to 
Chattanooga.  Bragg  having  gained  possession  of  the 
mountains  around  the  place  cut  off  almost  all  avenues 
of  further  retreat  and  laid  siege  to  Chattanooga.  The 
government  at  Washington  had  committed  the  mistake 
of  dividing  the  union  forces,  for  while  Rosecrans  was 
left  to  face  an  army  greatly  superior  in  numbers,  under 
Gf.ueral  Bragg,  General  Burnside  was  sent  into  east 
Tennessee  with  an  independent  command.  Bragg  was 
now  so  sure  of  Rosecrans'  defeat  that  he  dispatched 
Longstreet  with  a  part  of  his  army  to  attack  Burnside 
at  Knoxville.  In  October  Rosecrans  was  superseded 
by  Thomas,  and  Grant  was  put  in  command  of  all  the 
western  armies.  He  was  joined  tt  Chattanooga  by  two 
corps  under  Hooker  from  the  Potomac.  General 
Sherman  came  up  from  Vicksburg  with  a  greater  part 
of  the  army  of  the  Tennessee.  Bragg' s  positions  on 
I-ooVcut  Lookout  Mountain  and  Missionary  Ridge  were  now 
assaulted.  The  former  was  successfully  stormed  by 
Finery  Hooker  (November  24).  part  of  the  fighting  taking 
H  cze.  place  amidU  a  thick  mist  which  covered  the  summit, 
hence  this  has  been  called  the  "battle  above  the 
clouds."  On  the  next  day  Missionary  Ridgo  was  car- 
ried by  the  main  army,  Hooker  on  the  right,  Thomas 
in  the  center  and  Sherman  on  the  left.  Bragg  was 
Iriven  from  all  his  positions  beck  to  Dalton  and  was 
soon  afterward  superseded  by  General  J.  E.  Johnston. 
Longstreet  raised  the  eiege  of  Knoxville  and  retreated 
across  the  mountains  into  Virginia  to  join  Leo. 
cr.r.ricston.  286.  Many  attempts  had  been  made  to  reduce  Charles- 
ton, South  Carolina,  tho  strongest,  as  well  as  the  most 
Important  cf  the  southern  seaport-;,  but  without  suc- 
cess At  length  Fort  Wcjner  was  taken  (September  7) 
after  a  tremendous  bombardment  by  the  Federal  fleet 
r.ndGillmore'8  batteries,  Fort  Sumter,  also,  was  reduced 
to  ruins.  The  blockading  vessels  were  thus  enabled  to 
enter  the  harbor,  and  the  port  of  Charleston  was 
entirely  closed  Taking  advantage  of  every  loophole 
in  the  British  foreign  enlistment  act,  the  confederate 
authorities  had  succeeded  in  fitting  out  several  fotmida- 
can/cder-  ble  cruisers,  which,  in  the  course  of  tho  year  1803,  did 
'"'immense  damage  to  American  commerce  Whenever 
they  were  closely  pursued  by  United  States  vessels  they 
took  refuge  in  neutral  ports,  and  then  put  out  to  sea 
again  upon  the  first  favorable  opportunity.    The  most 


active  ones  were  the  Florida,  the  Alabama  tnd  the 
Georgia.  The  Florida,  built  at  Liverpool,  after  having 
captured  twenty  on  3  vessels,  was  seized  in  tho  harbor 
of  Bobia,  Brazil  (October,  1864).  The  Georgia,  built 
at  Glasgow,  put  to  sea  in  April,  but  was  captured  after 
a  short  cruise  by  the  United  States  frigate  Magara. 
The  most  important  of  the  confederate  cruisers  was 
the  Alabama.  She  was  built  at  Liverpool  for  the  con- 
federate captain,  Semmes.  The  British  government 
was  urged  by  the  American  minister,  Mr.  Adams,  to 
enforce  its  own  laws,  and  prevent  her  going  to  sea;  ycl 
she  was  allowed  to  set  sail  in  July.  After  destroying 
more  than  sixty  vessels,  she  was  met  by  the  United 
States  steamer  Keartage,  commanded  by  Captain  Win-  Tbe  k 
slow,  off  Cherbourg  (June  19,  1864),  and  after  an  hour's  cAaEl*!,  1 
action  the  Alabama  was  sunk.  AUhaaw- 

287.  At  the  beginning  of  1864,  several  detached  oper-  Minor 
ations  were  carried  on  which,  though  attracting  much  °P<-f aJ '•" 
attention  at  the  time,  had  but  little  direct  bearing  upon 
thecloaingcampaigns  of  the  war.  General  Sherman  made 
his  raid  nearly  across  the  state  of  Mississippi,  destroy- 
ing railroads,  bridges  and  supplies.  General  Seymour, 
leading  a  union  expedition  into  Florida,  was  defeated. 
General  Banks  was  sent  up  the  Red  river  to 


Shreveport,  and  bring  away  cotton.   The  expedition 
3  disaster.  General 


ended  in  failure 
appointed  to  command  in  Missouri.  He  succeeded  in 
repelling  an  invasion  by  Price,  who  was  finally  driven 
from  the  state.  General  Forrest,  with  a  confederate 
force  made  a  raid  into  Tennessee  and  Kentucky,  and 
captured  Fort  Pillow  (April  12),  where  a  number  of 
negro  troops  were  massacred. 

288.  The  success  of  Grant  in  the  west  had  made  him  Greet 
the  chief  figure  in  tho  war.  In  March,  1864,  he  super-  if  um 
seded  Halleck  as  commander-in-chief,  with  the  rank  of 
lieutenant-general.  He  at  once  took  personal  direction 
of  the  campaign  against  Richmond,  while  retaining 
Meade  in  immediate  command  The  army  of  tho 
Potomac  was  re-organized  in  three  crops,  under  Han- 
cock, Warren  and  Sedgwick,  to  which  was  soon  added 
another  under  Burnside,  while  General  Philip  Sheridan 
was  called  from  the  west,  and  appointed  to  the  com- 
mand of  all  the  cavalry  in  the  eastern  army.  Lee's 
forces,  which  comprised  the  flower  of  the  southern 
troops,  had  otherwise  been  divided  into  three  corps, 
under  Generals  A.  P.  Hill.  Ewell  and  LongBtreet. 
Sherman  brul  been  left  in  command  of  the  three  western  Sacr&ui- 
armies  of  the  Ohio,  the  Cumberland,  and  the  Tennes- 
see, and  be  was  to  opposo  Johnston  at  Dalton.  Accord- 
ing to  arrangement,  a  simultaneous  advance  was  made 
in  Georgia  and  Virginia,  early  in  May.  The  army  of 
the  Potomac,  numbering  about  125,000  men  (nearly 
twice  as  many  as  Lee's),  crossed  the  Rapidan  and 
entered  the  "Wilderness"  on  the  other  side.  It  was  Tho 
Grant's  object  to  push  through  this  difficult  country  as  Wi 
rapidly  as  possible  and  get  between  Lee's  army  and 
Richmond.  In  pursuing  the  direct  route  through 
Fredericksburg  to  Richmond,  the  union  army  encount- 
ered a  series  of  strong  defensive  positions,  of  which  Lee 
availed  himself  with  consummate  skill.  The  battles 
began  on  the  5lh,  and  continued  until  the  12th  without 
interruption,  both  sides  fighting  with  the  utmost 
bravery  and  suffering  severely.  Lee  was  steadily 
forced  back,  and  on  the  9lh  Grant  ~as  clear  of  the 
Wilderness  with  his  forces  concentrated  near  Spott 
sylvania  court-bouse.  Here  there  was  furious  and  ob- 
stinate fighting  for  ten  days,  with  scarcely  any  inter 
mission.  Then  followed  th»  battles  of  North  Anna 
and  Cold  Harbor  in  which  the  union  losses  were  tcr 
nble  Having  now  reached  the  Chickahominy,  and 
finding  it  impossible  to  break  through  Lee's  lines  of 
defense.  Grant  crossed  the  river  and  moving  far  to  the 
right  of  his  adversary,  transferred  his  army  beyond 
the  James  to  assail  Richmond  from  the  south.  This 
involved  the  reduction  of  the  stronglv-fortifled  town  of 
Petersburg,  on  the  Appomattox,  practically  apart  ofPeurrbc  - 
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the  defenses  of  Richmond,  from  which  it  was  twenty 
miles  distant.  It  also  brought  tbe  Federal  lines  into 
dangerous  proximity  to  Lee's  railroad  communications 
with  tbe  south.  At  this  point,  therefore,  the  confeder- 
ate commander  stationed  the  best  part  of  bis  troops, 
and  stubbornly  resisted  all  Grant's  efforts  to  extend  his 
lines  further  to  the  southwest  or  to  reach  the  railroads. 

289.  A  long  siege  of  Richmond  and  Petersburg  was 
now  begun  early  in  June,  but  neither  army  remaiued  in- 
active. In  July,  Lie  sent  Early  into  the  8henandoah 
valley,  with  a  corps  strong  enough  to  menace  Washing- 
ington,  hoping;  that  Grant  might  be  induced  to  call  off 
troops  from  Petersburg.  Tbe  chief  result  of  Early's 
movement  was  the  burning  of  Chambersburg,  and  the 
capture  of  a  quantity  of  supplies.  Grant  put  Sheridan 
in  command  of  the  valley,  who  defeated  Gen.  Early  at 
Winchester  (September  19),  and  at  Fisher's  Hill  two 
days  later,  after  which  he  destroyed  all  the  rich  crops 
in  the  valley  and  carried  off  the  cattle,  so  that  the  con- 
federates might  not  be  tempted  to  repeat  the  raid.  But 
Early,  having  obtained  fresh  troops,  suddenly  fell  upon 
the  federals  at  Cedar  Creek  (October  19),  driving  t  hem 
back  in  great  confuaioa.  Sheridan  was  absent  when 
the  battle  was  fought,  but,  getting  intelligence  of  it,  he 
rode  rapidly  up  the  valley,  rallied  his  men,  who  were, 
however,  being  enheartened  by  their  respective  com- 
manders, and  scattered  Early's  forces,  which  never  met 
Sheridan  again  as  a  compact  army  during  the  remainder 
of  the  war. 

Meanwhile,  Grant  had  succeeded  in  getting  possession 
of  a  few  miles  of  the  Weldon  railroad,  upon  which  Lee 
depended  for  transportation,  but  tbe  confederate  gen- 
eral brought  bis  supplies  in  wagons  round  that  portion 
held  by  the  federals.  The  two  armies  now  remained 
in  comparatively  the  same  position  until  the  following 
spring. 

2.90.  The  western  campaign  iu  1864  began  at  tbe  same 
time  as  Grant's  movement  in  Virginia.  Sherman  ad- 
vanced from  Chattanooga  with  100,000  men  under 
Thomas,  McPuerson.  and  Schofield,  against  Johnston's 
force  of  75,000.  The  objective  point  of  the  campaign 
was  tbe  capture  of  Atlanta,  Georgia,  a  very  strongly 
fortified  place  about  one  hundred  miles  south  of  Chat- 
tanooga, and  the  chief  manufactory  of  the  confederate 
military  supplies.  Johnston,  with  his  weaker  force, 
dared  not  risk  a  regular  battle,  but  he  made  the  best  use 
of  the  various  defensive  positions  which  the  rough  and 
mountainous  country  afforded.  By  a  series  of  masterly 
flank  movements  Sherman  compelled  him  to  evacuate 
one  position  after  another.  Severe  battles  were  fought 
at  Rcsaca  (May  15),  Dallas  (May  23),  Lost  Mountain 
(June  11),  and  Keueaaw  Mountain  (June  27).  By  the 
10th  of  July  Johnston  was  intrenched  behind  the  de- 
fenses of  Atlanta,  and  the  two  armies  were  facing  each 
each  other  with  tbe  Chattahoochee  river  between  them. 
Johnston's  retreat  had  been  conducted  with  great  skill, 
but  he  was  now  superseded  by  ilood  (July  17),  who  was 
Operjiioim  known  as  a  "fighting  general.''  Hood  at  once  proceeded 
a  Atlanta.  to  carry  out  the  active  policy  of  the  confederate  gov- 
ernment, and  assumed  the  offensive.  Before  the  end 
of  the  month  he  bad  made  three  furious  assaults  on  the 
union  lines  and  was  repulsed  in  every  one  of  them. 
The  federals,  however,  sustained  a  heavy  loss  iu  the 
death  of  General  McPberson.  At  length,  by  fine  man- 
euvering, Sherman  succeeded  in  gaining  tbe  rear  of 
Atlanta,  and  cutting  tbe  supply  railroads.  This  obliged 
the  confederates  to  retreat  in  all  haste,  and  on  tbe  2d 
of  September,  Sherman  was  able  to  telegraph  to  Wash- 
ington that  Atlanta  was  won. 

291.  Ilood,  by  the  direct  command  of  Dp. vis,  now 
mado  a  fatal  mistake,  which  materially  battened  the 
downfall  of  the  confederacy.  He  moved  northwest- 
ward by  Tuscumbia  and  Florence  into  niiddie  Tennes- 
see, thinking  that  Sherman  would  follow  him  in  order 
to  defend  that  state.  But  Sherman  was  no  more  to  be 
controlled  bv  this  device  than  Crant  had  been  by  Earlr's 
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raid  into  the  Shenandoah.    He  divided  his  army,  send 
ing  back  part  or  it  under  Thomas  to  take  care  of  Hood, 
while  he  himself  prepared  to  continue  his  advance 
through  Georgia.   Hood,  moving  northward  toward 
Nashville,  was  met  and  defeated  at  Franklin  (Nov«>m- 
ber30).  with  heavy  loss,  by  Schofield.    The  confeder 
ate  general  arrived  at  Nashville  with  about  44,000  men 
The  union  forces  awaited  him  there  behind  tbe  forti 
fications.   Thomas,  having  completed  his  preparations, 
suddenly  moved  out  of  his  works  and  fell  upon  tbe  X 
confederate  lines  (December  15).  The  battle  lasted  two 
days  and  ended  in  the  utter  rout  and  demoralization 
of  Hood's  forces.   Thus  one  of  the  two  great  armies  of 
the  con  federacv  was  scattered,  never  again  to  be  united. 
Of  all  the  battles  fought  in  the  course  of  the  war,  this 
was  the  most  complete  victory. 

292.  While  these  things  were  going  on,  the  presi- 
dential election  oP  1864  took  place.  8ome  of  the  more 
radical  men,  dissatisfied  with  what  they  called  Mr. 
Lincoln's  timid  and  irresolute  policy,  met  in  convention 
(May  St)  at  Cleveland.  Ohio. and  nominated  John  C.  Fre- 
mont for  the  presidency.  .Mr.  Lincoln  and  Andrew  John- 
son were  nominated  (June  7)  for  president  and  vice-prea  • 
sident  by  the  Republican  National  Convention  at  Balti- 
more. The  Democratic  National  Convention  declared  in 
its  platform  that  the  i  nabili  ty  of  the  federal  govern  men  t  to 
restore  the  union  by  war  was  demonstrated  by  four 
years  of  failure;  that  the  constitution  had  been  violated 
in  all  its  parts  under  the  plea  of  military  necessity .  and 
that  a  cessation  of  hostilities  ought  to  be  obtained.  P. 
nominated  George  B.  McClellau  and  George  H.  Pendle- 
ton as  president  and  vice  president  This  declaration  of 
tbe  peace  Democracy  that  the  war  was  a  failure,  when 
ail  things  were  now  pointing  toward  tbe  final  success 
of  the  north,  caused  many  doubtful  votes  to  be  cast  for 
the  Republican  candidates,  and  asasured  their  election. 
When  the  electoral  votes  were  counted,  Lincoln  and 
Johnson  had  received  212,  McClellan  and  Pendleton  21. 

293.  Sherman  had  burned  Atlanta,  destroyed  the  shermui't 
railroads  and  telegraphs  in  his  rear,  sent  back  the  sick 
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and  wounded,  and  much  of  the  baggage,  and  set  out 
(November  14) on  his  "famous  march  through  Geor- 
gia" His  army,  65,000  strong,  was  spread  out  over  a 
breadth  of  forty  miles,  subsisting  mainly  on  tbe  prod- 
uce of  the  country.  For  a  month  scarcely  anything 
was  heard  of  him  at  tbe  north,  when  he  suddenly 
turned  up  at  Savaunah,  Ga.  He  had  met  with  but 
little  opposition  on  his  route.  The  confederates  had 
numerous  bodies  of  troops  which  might  have  been  con- 
centrated to  oppose  bi9  march,  but  he  bad  threatened 
so  many  points  and  kept  the  enemy  in  so  much  doubt 
as  to  his  objects  that  they  could  not  tell  for  which 
point  he  was  making.  On  December  13  Fort  McAllis- 
ter was  taken  by  assault,  and  on  the  20th  Savannah  i 
was  evacuated  by  the  confederates,  Sherman  sending 
the  news  of  the  capture  to  president  Lincoln  as  a 
"Christmas  gift."  He  also  sent  word  that  the  < 
eracy  was  nothing  but  a  shell,  and  that  be  ' 
with  his  victorious  army  to  march  northward. 

294.  The  only  important  ports,  except  Galveston,  MoWio  an  a 
which  remained  open  to  the  confederacy  in  the  summer 
of  1864.  were  Mobile  in  Alabama,  and  Wilmington,  in 
North  Carolina  Tbe  forts  commanding  the  entrance 
to  Mobile  Bay  were  captured  (August  5)  and  the  port 
was  closed.  On  January  16,  1805.  Wilmington,  North 
Carolina,  was  taken  by  a  combined  land  and  naval 
force,  under  General  Terry  and  Commodore  Porter. 
On  the  day  before  this  event,  Sherman  had  begun  bis  Shumuui  , 
northward  march,  passing  through  Columbia,  to  Fay-'f^J"* 
ettcville,  North  Carolina  This  movement  had  forced 
the  evacuation  of  Charleston  and  other  coast  cities,  and 
their  garrisons  had  been  concentrated  under  Johnston 
as  a  last  hope.  The  military  support  of  the  confed- 
eracy now  rested  on  the  army  which  Lee  commanded 
within  the  intrenchments  of  Richmond  and  Petersburg, 
and  ob  fbe  romnant  of  the  western  forces  with  which 


Digitized  by  Google 


UNITED  STATES 


783 


F&!1  of  the 

-"'ufol- 
e:«cy 


PJra  F»rta 


R'.cbBODd. 


Serpen  tier 
of  U*. 


r 


Johnston  was  trying  to  check  Sherman's  advance. 
Some  sharp  fighting  took  place  north  of  Fayetteville. 
but  Goldsborough  was  reached  March  21,  and  Johnston 
retreated  to  Raleigh.  Sherman  pushed  on  after  him. 
but  events  in  Virginia  were  fast  rendering  a  contest  in 
North  Carolina  unnecessary.  While  the  union  army 
occupied  Ooldsborough,  Sherman  took  a  steamer  on 
the  coast  and  hurriedly  visited  the  James  river,  "where 
he  met  the  president,  General  Grant  and  General  Meade, 
and  arranged  with  them  the  plan  of  operations  for  the 
future-  During  Sherman's  march  through  North  Car- 
olina, Sheridan  had  led  a  column  of  cavalry  up  the 
Shenandoah  valley  to  destroy  Lee's  communications  in 
the  rear  of  Richmond.  He  passed  along  the  James 
river,  doing  great  damage  to  the  canal  and  railroads, 
and  joined  the  main  army  in  front  of  Petersburg  just 
as  Sherman  arrived  there  for  his  conference  with  the 
president  and  Grant. 

296.  The  situation  of  Lee  was  now  becoming  des- 
perate. He  determined  to  abandon  Petersburg  and 
Richmond,  move  by  way  of  Danville,  and  effect  a 
junction  with  Johnston.  With  this  purpose  he  made 
one  desperate  attempt  to  break  the  center  of  the  union 
lines  at  Fort  Sleadman,  intending  under  cover  of  the 
attack  to  withdraw  his  force.  The  effort  failed,  and 
Lee  was  repulsed  with  heavy  loss.  Grant  resumed  his 
attempts  to  push  his  lines  further  round  to  the  south  of 
Petersburg.  Sheridan,  was  put  in  command  of  the 
extreme  left.  Here  ho  attacked  Lee's  right  at  Five 
Forks  (April  1),  destroyed  the  Southside  railroad,  and 
maintained  his  position.  To  avoid  being  outflanked 
Lee  was  compelled  to  lengthen  out  his  line,  already  too 
thin.  The  next  morning  (April  2)  Grant  made  a  general 
assault,  and  carried  his  army  within  the  lines  of  the 
Petersburg  defences.  Lee  retreated,  with  the  intention 
of  bringing  his  forces  and  Johnston's  together  for  a  final 
stand,  while  the  advance  guard  of  the  union  army 
entered  Richmond.  The  confederate  authorities 
hastened  to  escape  to  Danville,  having  first  set  fire  to 
the  shipping,  tobacco  warehouses,  etc.,  at  Richmond. 
No  time  was  lost  in  celebrations  of  the  victory.  Grant 
pressed  on  in  the  pursuit  of  Lee  with  all  vigor.  He 
had  bo  disposed  the  federal  army  that  the  escape  of 
the  confederates  was  almost  impossible.  The  confed- 
erate forces  were  beaded  off  at  Appomattox  Court 
House,  where  Lee  surrendered  (April  9,  1865).  The 
terms  of  surrender  offered  by  Grant  were  very  generous; 
all  private  property  belonging  to  officers  and  soldiers 
was  to  be  retained,  the  men  were  even  allowed  to  keep 
their  horses,  "because."  Grant  said,  "  they  would  need 
them  for  the  work  on  their  farms."  Officers  and  men 
were  at  once  set  free  on  parole,  with  the  understanding 
that  so  long  as  they  did  not  violate  their  parole,  nor 
break-  the  laws,  they  would  not  b*  disturbed  by  the 
federal  government. 

296.  Sherman  had  begun  his  final  operations  against 
John* ton  when  the  news  arrived  of  the  surrender  of 
Lee.  Johnston  thereupon  capitulated  (April  26)  on 
much  the  same  terms  that  had  been  accorded  to  the 
confederate  army  in  Virginia,  after  an  unsuccessful 
effort  at  a  more  favorable  settlement.  All  the  other 
confederate  forces  in  the  field  also  surrendered,  and  the 
great  civil  war  came  to  an  end.  The  news  was  received 
with  an  outburst  of  joy  at  the  norlb.  Mr.  Lincoln  had 
begun  his  second  term  on  March  4,  1865.  At  that  time 
the  end  of  the  struggle  was  plainly  near,  and  the  presi- 
dent in  his  inaugural  address  had  already  expressed  the 
hope  that  there  would  be  a  reconciliation  between  the 
two  sections.  He  said  :  "  With  malice  toward  none, 
with  charity  for  all,  with  firmness  in  the  right  as  God 
gives  us  to  see  the  right,  let  us  strive  to  finish  the  work 
we  are  in.  to  bind  up  the  nation's  wounds,  to  care  for 
him  wb.o  shall  have  borne  the  battle,  and  for  his  widow 
and  for  his  orphans;  to  do  all  which  may  achieve  and 
cherish  a  just  and  a  lasting  peace  among  ourselves  and 
with  all  nations." 


297.  The  public  rejoicings  over  the  capture  of  Rich- 
mond were  clouded  by  the  death  of  the  wise  and  noble 
Lincoln.  He  had  gone  to  Ford's  theater  on  theevening 
of  April  14.  and  was  sitting  in  his  box,  when  an  actor 
named  J.  Wilkes  Booth  entered  unperceived  an  J  shot 
the  president  through  the  head,  crying:  "The  south  is 
avenged.  8ie  u  taper  ty  ran  nit."  Almost  at  the  same 
time  one  of  Booth's  accomplices  named  Payne  attempted 

to  assassinate  Secretary  Seward,  who  was  ill  at  home,  Seward, 
and  woanded  him  seriously  but  not  fatally.  There  bad 
been  a  plot  on  the  pnrt  of  some  desperate  characters 
when  the  confederacy  fell,  to  destroy  the  leaders  of  the 
federal  government,  but  their  plana  were  accomplished 
in  part  only.  The  chief  parties  implicated  perished 
miserably.  Booth  and  Payne  escaped  for  a  time,  but 
were  soon  caught.  Booth  was  killed  while  resisting 
arrest.  Payne  and  three  others  were  banged,  and 
several  persons  concerned  in'the  plot  ware  sentenced  to 
imprisonment.  The  president  lingered  a  few  hours, 
and  died  without  giving  any  sign  of  consciousness.  His 
death  caused  the  deepest  sorrow,  not  only  in  the  north, 
but  in  the  south  as  well,  and  throughout  all  the  civil- 
ized world.  He  bad  won  the  abiding  love  and  trust  of 
the  people,  and  his  name  will  forever  be  linked  with 
that  of  Washington;  for  he  was  in  many  ways  the 
second  founder  of  bis  country. 

298.  Jefferson  Davis,  while  trying  to  escape,  was 
captured  by  a  detachment  of  General  J.  H.  WHson's 
cavalry  at  Irwinsville,  Georgia,  and  was  sent  to  For- 
tress Monroe.  Here  be  was  confined  a  close  prisoner 
for  a  loug  time  on  charge  of  treason.  He  was  at  last 
liberated  on  bail  furnished  by  Horace  Greeley  and 
others,  and  all  proceedings  againBt  him  were  finally 
abandoned.  In  fact,  the  glorious  triumph  of  the 
government  of  the  United  8tates  was  in  no  wise  sullied 
by  any  dismal  executions  for  treason.  Tb~  assassina- 
tion of  Lincoln  checked  for  a  time  the  movi  nent  which 
had  already  begun  for  the  restoration  of  the  seceding 
states.  People  who  bad  been  ready  in  their  joy  to  make 
peace  with  those  who  had  been  leaders  in  the  con- 
federacy now  were  ready  to  believe  that  the  spirit 
which  had  brought  on  the  war  was  unchanged.  There 
was  a  demand  that  the  laws  against  treason,  passed  by 
Congress  during  the  heatof  the  war,  in  1862,  should  be 
rigidly  enforced.  These  laws  prescribed  that  the 
punishment  of  treason  and  rebellion  should  be  death, 
or  fine  and  imprisonment  But  a  wiser  judgment  pre- 
vailed. There  was  no  hanging  for  treason.  The  leaders 
of  the  confederacy  were  never  brought  to  trial.  The 
president  of  the  confederate  states  was  suffered  to  go 
free;  and  the  vice-president,  before  his  death,  became 
an  efficient  and  respected  momber  'n  the  Congress  of 
the  United  States.  For  a  long  time,  however,  all 
persons  who  bad  previously  -taken  oath  of  allegiance 
to  the  federal  government,  and  then  had  broken  it  by 
joining  the  confederacy,  were  debarred  from  holding 
any  office  under  the  government  of  the  United  States. 

299.  At  the  close  of  the  war  the  federal  armies  num- 
bered about  1,000.000  men.  of  whom  nearly  600,000 
were  present  in  the  field.  The  number  of  confederate 
soldiers  surrendered  and  paroled  was,  174,000.  besides 
whom  there  were  03,000  prisoners  in  the  hands  of  the 
Federals.  Tho  whole  number  of  men  who  served  on 
the  union  side  during  the  war  was  about  1.600.000.  Of 
these,  96,000  were  killed.  184.000  died  of  disease  while 
in  the  service;  many  thousands  more  died  of  wounds  oi 
sickness  after  beiug  discharged.  Th«t  armies  of  the 
confederacy  are  supposed  to  have  reached  their  strongest 
point  at  the  beginning  of  1863,  wnen  they  numbered 
about  700.000.  There  was  great  dissatisfaction  among 
the  southern  people  at  the  manner  in  which  Jefferson 
Davis  conducted  the  war;  and  the  arbitrary  attempts  of 

,  the  confederate  government  to  force  men  into  the  ranks, 
aroused,  at  last,  a  spirit  of  opposition.  During  the 
latter  part  of  the  war  desertions  had  become  very  fre- 

i  quent;  and  this  fact,  taken  in  connection  with  the  losses 
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in  battle,  and  from  disease,  caused  a  great  reduction  in 
tbe  numerical  force,  so  that  at  the  end  of  the  strode, 
it  is  doubtful  whether  tbe  confederate  armies  contained 
more  than  200,000  men.  As  soon  as  possible  after 
organized  resistance  bad  ceased,  tho  Federal  armies 
began  to  be  disbanded.  The  men  were  discharged  at 
the  rate  of  about  800.000  a  month,  50,000  being  retained 
in  service  aa  a  standing  army. 

S00.  The  expenses"  of  the  Federal  government 
amounted  at  one  time  to  three  andahalf  million  dollars 
a  day.  By  August  81. 1865,  the  whole  debt  bad  reached 
its  maximum,  amounting  to  about  $3,045,907,626.  Some 
$800,000,000  of  revenue  had  also  been  spent  mainly  on 
the  war.  Beside  the  regular  outlay  by  tbe  govern- 
ment enormous  sums  were  spent  by  states,  cities, 
counties  and  towns,  in  bounties  to  volunteers,  and  by 
the  sanitary  commissions  and  other  societies  for  tho 
comfort  of  sick  and  wounded  soldiers,  and  for  the 
whole  army  in  general.  Tbe  expenses  of  the  confeder- 
ate government  can  never  be  known.  Its  debt  was 
estimated  at  about  92,000,000.000,  but  this  was  wiped 
out  by  the  failure  of  tho  confederacy,  all  its  bonds  and 
notes  becoming  worthless.  The  amount  of  property 
destroyed  by  the  union  and  confederate  armies  can 
scarcely  be  estimated,  and  the  money  value  ($2,000, ■ 
©00,000.)  of  the  slaves  in  tbe  south  fell  a  sacrifice  to 
the  war.  In  tbe  United  States  funds  were  raised  by 
the  sale  of  bonds,  the  issue  of  paper  money,  of  "green- 
backs," and  tho  imposition  of  heavy  taxes,  including 
for  some  years  a  tax  on  incomes.  The  notes  became 
greatly  depreciated,  so  that  in  July.  1864,  the  price  of 
gold  In  paper  currency  was  nearly  three  dollars.  Gold 
and  silver  almost  disappeared  from  circulation, 
onfed-  801.  The  finances  of  the  confederacy  were  in  a  ruin- 
lBte  ous  condition  long  before  the  end  of  the  war.  It  could 
1  ceR*  make  no  drafts  on  the  future,  by  bond  issues,  and  it 
was  a  very  difficult  matter  to  find  purchasers  for  south- 
ern bonds.  As  expenses  increased,  they  bad  to  be  met 
by  paper  issues,  and  each  issue  was  accompanied  by  a 
corresponding  decline  in  value,  until  a  dollar  in  cbin 
was  worth  fifty  dollars  in  paper.  Large  sums  were 
required  to  buy  even  the  most  necessary  articles. 
Boots  were  worth  two  hundred  dollars;  shoes,  ono 
hundred  and  twenty-five  dollars;  coats,  three  hundred 
and  fifty  dollars;  pantaloons,  moro  than  one  hundred 
dollars;  flour,  two  hundred  and  seventy  dollars  per 
barrel;  potatoes,  twenty  to  twenty-five  dollars  per 
bushel;  bacon,  ten  dollars  per  pound;  meal,  sixty-five 
to  seventy-five  dollars  per  bushel;  butter,  sixteen  dol- 
lars per  pound.  Other  things  were  proportionately 
high  in  price;  luxuries  of  all  kinds  had  disappeared, 
and  almost  tho  entire  population  was  reduced  to  ex- 
treme poverty 

Till. — TITK  RESTORATION  OP  THE  UNION. 

802.  At  the  beginning  of  the  war  the  greater  part  of 
tbe  northern  people  was  opposed  to  any  interference 
with  slavery,  and  tbe  federal  government  announced 
its  determination  not  to  mcddlo  with  tbe  question.  But 
the  progress  of  the  war  compelled  it  to  a  different 
course.  Hence,  firs*,  came  the  Proclamation  of  Eman- 
cipation; then  in  February,  1865,  congress  passed  the 
•'.c  13th  thirteenth  amendment  to  the  constitution,  abolishing 
™M  slavery  in  the  United  States  forever.  After  the  war 
was  over  tho  first  wish  of  those  who  had  been  most 
prominent  in  putting  down  the  confederacy  was  that 
the  union  should  be  restored  as  quickly  as  possible  to 
its  former  Btate,  with  the  exception  of  slavery.  It  was 
to  be  many  years,  however,  before  the  warring  sections 
of  the  union  could  be  transformed  into  a  harmonious 
nation.  The  war  had  devastated  the  country  in  which 
it  bad  been  engaged.  The  people  on  each  side  bad 
suffered  in  the  loss  of  friends,  borne  and  property,  and 
could  not  at  once  bo  reconciled.  Tho  great  change 
which  had  taken  olace  in  tho  abolition  of  slavery 


reacbeo  to  the  very  foundations  of  southern  society  and 
industry. 

303.  Upon  the  death  of  Mr.  Lincoln,  Vice-President  Jobnfcr-  i 
Johnson  succeeded  to  the  office  of  president,  and  to  the  Pr£B'd£c: 
difficult  task  of  the  reconstruction  of  the  rebellious 

states.  He  had  been  selected  by  tho  republican  party 
as  representing  tbo  union  men  of  the  south.  Ho  was 
not,  however,  in  full  sympathy  with  the  Republicans, 
and  it  soon  became  evident  that  there  was  a  breach 
between  tho  president  and  Congress,  which  constantly 
widened.  The  first  business  engaging  the  attention  of 
the  government  after  the  restoration  of  peace  was  tho 
establishments  of  regular  governments  in  the  southern 
states.  The  president  issued  various  proclamations,  in 
which  be  declared  all  southern  ports  open  to  commerce 
except  four  in  Texas,  and  granted  amnesty  and  pardon 
to  alt  persons  engaged  In  the  rebellion,  except  fourteen 
specific  classes  of  leaders,  who  were  to  make  special 
applications  for  pardon.  About  the  manner  of  restor- 
ing the  state  governments,  however,  a  serious  quarrel 
arose  between  tbe  president  and  Congress.  Tho  con-  Qnarrn 
stitution  made  no  provision  for  the  readmission  of  a  pref-V-i'  - 1 
state  which  had  withdrawn  from  tho  union,  and  Mr.  »ik1  c 
Johnson,  as  a  former  states -richt  Democrat,  held  that  «'  " 
the  southern  states  had  never  been  out  of  tho  union; 
that  the  leaders  were  solely  responsible;  that  as  soon  as 
tho  seceded  states  applied  for  readmission  under  such  a 
form  of  government  as  the  constitution  required,  tho 
federal  government  was  bound  to  admit  them  withouf 
imposing  conditions  upon  subjects  over  which  tho  con 
stitution  had  not  expressly  given  Congress  jurisdiction. 
The  Republican  leaders  held  that  tbo  action  of  tbe 
eoceded  states  bad  deprived  them  of  their  rights  as 
members  of  the  union;  that  in  tho  relation  they  now 
occupied  they  were  in  the  category  of  territories  seek- 
ing admission  to  the  union,  in  which  case  Congress 
could  admit  or  reject  them  at  will.  The  particular 
question  which  brought  on  the  controversy  was  the 
civil  status  of  the  negro.  Tho  Republicans  held  that 
slavery  bad  been  the  cause  of  the  war;  that  it  was  now 
abolished;  and  that  only  by  giving  tho  freedman  the 
right  to  vote  could  he  be  protected,  and  the  results  of 
tho  war  secured.  They  also  claimed  that  no  state 
should  be  admitted  until  it  had  granted  the  right  of 
suffrage  to  the  negroes  within  its  borders.  Johnson 
bcld  this  to  be  a  matter  of  internal  regulation  beyond 
the  control  of  Congress. 

304.  When  Johnson  succeeded  to  the  presidency  in 
April,  1865,  bo  had  a  clear  Meld  before  him,  for  con- 
gress was  not  to  meet  until  December.  From  May  9 
to  July  13  he  appointed  provisional  governors  for  seven 
states,  whose  duties  were  to  reorganize  the  govern 
roents.  Tho  state  governments  were  organized,  but 
passed  such  stringent  laws  in  reference  to  the  negrots 
that  the  Republicans  declared  it  was  a  worse  form  of 
slavery  than  the  old.  When  Congress  met  in  Decem- 
ber, 1865,  it  was  very  iHrgcly  Republican  and  firmly 
determined  to  protect  the  negro  against  outrage  and 
oppression.   The  first  breach  betwecu  the  president 

and  the  party  in  power  was  the  veto  of  the  first  Freed  Frpram. 
men's  Bureau  bill  in  February,   18C6,  which   was  Burv-ti ; 
designed  for  tbe  welfare  of  the  colored  people.  President 
Johnson  objected  that  it  had  been  passed  by  a  congress 
in  which  the  southern  states  had  no  representatives. 
The  bill  failed  to  pass  by  a  two-thirds  vote.  Congress 
then  passcdacivil  righfsbill  in  March,  1866,  by  which  c;ylr.£u 
freedmen  were  made  citizens  of  tho  United  States,  and  ' 
United  States  officers  were  Instructed  to  protect  these 
rights  in  the  courts.    The  president  vetoed  tbiB  bill 
also,  tbe  objection  being  that  it  interfered  with  the 
rights  of  tne  6tates.     This  bill  was  passed  ovcrths 
veto.    To  make  tho  bill  stronger,  Congress  adopted  the 
Fourteenth  Amendment  to  the  constitution  (3une  16),  Ti..« 
and  submitted  it  to  the  states,  the  necessary  majority  ^'  f'./i. 
of  which  ratified  it.    Both  houses  then  passed  a  Joint  UA  r  V.^ 
resolution  that  no  delegation  from  any  of  the  states 
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lately  in  rebellion  should  be  received  by  either  the 
senate  or  the  house  until  both  united  in  declaring  said 
state  a  member  of  the  union. 

hot  305.  The  president  disapproved  of  these  measures, 
and  there  was  now  open  hostility  between  the  execu- 
tive and  congress.  In  February.  1867,  a  bill  was  passed 
admitting  Nebraska  as  a  state,  with  the  provision  that 
it  should  never  enact  any  law  denying  the  right  of 
juffrage  to  any  person  becarse  of  his  color  or  race.  This 
was  vetoed,  and  passed  over  the  veto.  On  March  2, 
1867,  the  "  bill  to  provide  efficient  governments  for  the 
Insurrectionary  states,"  which  embodied  the  congrea- 
lional  plan  of  reconstruction,  was  passed  over  the 
president's  veto.  This  bill  divided  the  southern  states 
into  military  districts,  each  under  a  brigadier  genera), 
who  was  to  preserve  order  and  exercise  all  the  func- 
tions of  government  until  the  citizens  had  formed  a 
state  government,  ratified  the  amendments,  and  been 

*f  admitted  to  the  union.  On  the  same  day  the  Tenure 
of  Office  bill  was  passed  over  the  veto.  This  provided 
that  civil  offircrs  should  remain  in  office  until  the  con- 
firmation of  their  successors  ;  that  the  members  of  the 
cabinet  should  be  removed  only  with  the  consentof  the 
senate ;  that,  while  Congress  was  not  in  session  the 
president  might  unpaid  (not  remove)  any  official ;  and 
in  case  the  senate  at  the  next  session  should  not  ratify 
the  suspension,  the  suspended  official  should  resume 
his  office. 

>•  806.  On  August  5,  1867,  the  president  had  requested 
™  Edwin  M.  Stanton  to  resign  bis  office  as  secretary  of 
war.  Mr.  8tanton  refused,  was  suspended,  and  General 
Grant  was  appointed  to  his  place.  WhencongresB  met, 
the  senate  refused  to  agree  to  Stanton's  removal. 
General  Grant  then  resigned  the  office,  and  Stanton 
again  took  possession.  The  president  removed  him  a 
second  time,  and  appointed  General  Lorenzo  Thomas 
to  the  place.  Stanton  held  to  his  office,  and  sent  notice 
to  the  speaker  of  the  bouse  ;  thereupon  the  house  passed 
a  reaolution  (February  24,  1868),  for  the  impeachment 
of  the  president  The  articles  of  impeachment  accused 
htm  of  disobeying  the  tenure  of  office  law.  and  of  various 
other  offences.  The  trial  took  place  according  to  the 
constitution,  members  of  the  house  appearing  as 
accusers,  and  the  senate  acting  as  Judges,  with  Chief 
Justice  Chase,  of  the  supreme  court,  in  the  chair.  After 
the  trial  began  the  president  made  a  tour  of  the  north 
and  west,  and  delivered  many  violent  and  passionate 
speeches  to  the  crowds  which  assembled  to  meet  him, 
and  denounced'  the  congress  then  sitting  as  "no  con- 
fess,"  because  of  its  refusal  to  admit  delegations  from 
the  southern  states.  On  these  speeches  the  house 
based  additional  articles  of  impeachment  The  excit- 
ing trial  lasted  two  months,  and  ended  in  May  with  a 
fote  of  thirty-flve  for  conviction,  and  nineteen  for 
acquittal.  Thus  thero  was  not  a  two-thirds  majority 
for  conviction.  The  senate  adjourned  tine  die,  and  a 
▼erdict  of  acquittal  was  entered. 

807.  The  Russian  possessions  in  North  America,  com- 
prising a  large  and  thinly  populated  territory  at  the 
northwest  corner  of  the  continent,  were  purchased  of 
the  Russian  government  by  the  United  States  in  1867 
for  the  sum  of  $7,200,000.  This  territory  is  known  as 
Alaska.  Nevada,  the  thirty-sixth  state,  was  admitted 
during  Mr.  Lincoln's  administration  (1864);  Nebraska, 
the  thirty-seventh,  was  admitted  in  1867.  In  1868  Gen- 
eral Grant  was  elected  president,  as  the  candidate  of 
the  Republican  party,  thus  sealing  the  process  of  the 
reconstruction;  Schuyler  Colfax  became  vice-president 
The  Democratic  candidates  were  Horatio  Seymour,  of 
New  York,  and  Frank  P.  Blair,  of  Missouri.  Virginia, 
Mississippi  and  Texas  were  the  only  states  of  the  late 
confederacy  which  were  excluded  from  this  election; 
all  the  rest  had  been  reconstructed  and  admitted  by 
Congress  in  June,  1868.  The  Republican  candidates 
carried  twenty-six  of  the  thirty-four  voting  states.  In 
bit  inaugural  address.  General  Grant  declared  that  the 
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government  bond*  ought  to  bo  pnidin  gold,  advocated 
a  speedy  return  to  spede  payments,  and  made  many 
important  recommendations  in  reference  to  public  af- 
fairs. Regarding  the  good  fuith  of  the  nation,  he  said : 
"To  protect  the  national  honor,  every  dollar  of  the 
government's  indebtedness  should  be  paid  in  gold,  un- 
less otherwise  expressly  stipulated  in  the  contract" 
Congress  acted  promptly  upon  his  recommendation,  and 
on  March  18,  1869,  an  act  was  passed,  entitled  "An 
Act  tostrengthen  the  public  credit."   Its  language  gave  Act  to 
a  pledge  to  the  world  that  the  debts  of  the  country  "b7pi-otw 
would  be  paid  in  coin,  unless  there  were  in  the  obliga-  credit, 
tlons  express  stipulations  to  the  contrary. 

808.  On  February  26,  1869,  the  Fifteenth  Amendment  The  XVta 
to  the  constitution  was  passed  by  Congress.    Its  adop-  amendment 
tion  had  been  previously  recommended  by  Grant  It 
guaranteed  the  right  of  suffrage  without  regard  to  race, 

color,  or  previous  condition  of  servitude.  It  was  rati- 
fied by  the  requisite  three  fourths  of  the  states,  and  de- 
clared in  force  March  30,  1870.  In  the  meantime  the 
foreign  affairs  of  the  couutry  had  been  favorably  estab- 
lished. Its  promptness  in  disarming  at  the  end  pf  the 
war  had  put  it  under  no  disadvantage  in  dealing  with' 
other  nations.  The  successful  completion  of  the  At- 
lantic cable  (1866)  gave  a  promptness  and  dispatch  to 
diplomacy  which  was  well  suited  to  American  methods. 
The  moat  Important  measure  of  foreign  policy  during 
President  Grant's  administration  was  the  treaty  with 
Great  Britain  (May  8, 1871),  known  as  the  Treaty  of  Wash-  £.re»tT °* 
ington.  Soon  after  entering  upon  his  office,  the  presi- 1^"^5" 
dent  had  begun  negotiations,  looking  to  a  settlement  of 
the  claims  made  by  the  United  States  against  Great  Bri- 
tain, arising  from  the  depredations  upon  American  com- 
merce by  confederate  cruisers  fitted  out  in  British  ports, 
the  questions  growing  out  of  tbeCnnadinn  fishery  dis- 
putes, and  the  location  of  our  northern  boundary  lino 
at  its  junction  with  the  Pacific  ocean,  which  the  juris- 
diction of  the  island  of  San  Juan  in  controversy. 

809.  A  high  joint  commission  had  assembled  at  Tne  Alaba. 
Washington,  composed  of  American  and  English  m*claline- 
statesmen,  which  formulated  the  Treaty  of  Washington, 

and  by  its  terms  the  claims  against  Great  Britain,  com- 
monly known  as  the  "Alabama  claims."  were  referred 
to  a  court  of  arbitration,  which  held  its  session  at 
Geneva,  Switzerland.  In  September,  1872,  it  awarded 
the  United  States  the  sum  of  $15,500,000.  which  was 
subsequently  paid  by  the  British  government  The 
fishery  question  was  referred  to  arbitration  by  three  The  fishery 
commissioners,  one  to  be  chosen  by  the  United  States,  1QeBtio:- 
one  by  Great  Britain,  and  the  third  by  the  other  two, 
provided  they  should  make  a  choice  within  a  stated 
time,  otherwise  the  selection  to  be  made  by  the 
Emperor  of  Austria.  The  two  commissioners  having 
failed  to  agree,  the  third  was  named  by  the  F.raperor  of 
Austria.  The  award  was  unsatisfactory  to  the  United 
States.  The  decision  of  the  commission  was  severely 
criticised  by  the  people  and  the  press,  aud  the  dispute 
has  been  reopened  since  from  time  to  time,  to  the  detri- 
ment of  both  countries.  Tho  San  Juan  question  wassanJosn. 
referred  to  the  Emperor  of  Germany  as  arbitrator  with 
sole  power.  His  award  fully  sustained  the  claim  of  the 
United  States. 

810.  President  Grant's  first  administration  had  been 
vigorous  and  progressive,  but  a  number  of  Republicans 
had  become  estranged,  feeling  that  they  were  being 
ignored  by  the  executive.  These  persons  formed  them- 
selves into  an  organization  under  the  name  of  Liberal  Literal  Ita 
Republicans.  This  opposition  resulted  in  the  nomination  pablieai^ 
of  Horace  Greeley  for  president,  and  B.  Gratz  Brown 

for  vice-president,  by  the  Liberal  party  (1872).  These 
nominations  were  afterwards  adopted  by  the  Demo- 
cratic party.  The  republican  convention  renominated 
President  Grant  with  Henry  Wilson  as  nominee  for 
vice-president  When  the  election  took  place  Grant 
carried  thirty-one  states  with  a  popular  vote  ct 
8,597,070,  the  largest  that  had  ever  been  given  for  any 
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presldent.  He  received  286  electoral  votes,  against  86 
which  would  have  been  cast  for  Mr.  Greeley  had  he 
lived.  The  noted  Journalist,  however,  died  soon  after 
the  election.  The  canvass  had  been  one  of  the  most 
exciting  and  aggressive  in  the  history  of  the  country, 
and  abounded  in  personal  attacks  on  the  candidates. 
During  President  Grant's  first  term  of  office  the  work 
of  reconsUuction  according  to  the  plan  settled  by 
Congress  had  been  steadily  carried  ou',  and  by  July, 
1870,  the  work  had  been  accomplished,  and  all  the 
states  were  again  members  of  the  Union,  although  the 
votes  of  Arkansas  and  Louisiana  were  not  received  by 
Congress  in  1872,  because  of  fraud  and  illegality  in 
the  election. 

311.  The  relations  between  the  United  Stales  and 
Spain  were  frequently  disturbed  by  incidents  growing 
out  of  an  insurrection  in  Cuba,  which  had  lasted  for  a 
number  of  years.  Several  American  citizens  had  been 
arrested  by  the  Spanish  authorities,  under  the  pretense 
that  they  bad  been  furnishing  aid  to  the  insurgent?, 
and  American  vessels  plj  ing  in  Cuban  waters  bad  been 
subjected  to  much  inconvenience.  Matters  at  length 
culminated  in  the  seizure  by  Spain  (October,  1873), 

iibout  justification,  of  the  Ame'ican  steamer  Vir- 
{/iniua.  This  outrage  created  intense  excitement  in 
the  United  States,  and  many  statesmen  were  clamorous 
for  war;  but  the  president  look  more  pacific  measures, 
and,  by  acting  with  promptness  and  firmness,  soon 
wrung  from  Spain  ample  apology  and  full  reparation. 
Political  troubles  were  still  rife  in  certain  states  of  the 
south.  In  March,  1871,  the  disorders  in  the  southern 
states,  growing  out  of  the  conflicts  be  ween  the  whites 
and  the  negroes,  had  assumed  such  proportions  that  the 
president  sent  a  special  message  to  Congresi  requesting 
"  such  legislation  as  shall  effectually  secure  life,  liberty 
and  property, -and  the  enforcement  of  law  in  all  parts 
of  the  United  States."  On  April  20  Congress  passed  an 
act  which  authorized  the  president  to  suspend,  under 
defined  circumstances,  the  writ  of  habeas  corpus  in  any 
district,  and  to  use  the  army  and  navy  in  suppressing 
insurrections.  He  Issued  a  proclamation  (May  4),  order- 
ing all  unlawful  armed  bands  to  disperse,  and  after 
expressing  his  reluctance  to  use  the  extraordinary  power 
conferred  upon  him.  said  he  would  "  not  hesitate  to  use 
that  power  to  its  full  extent,  whenever  and  wherever  it 
should  be  necessary  to  do  so  for  the  purpose  of  secur- 
ing to  all  citizens  the  peaceful  enjoyment  of  the  rights 
guaranteed  to  them  by  the  constitution  and  the  laws  of 
the  United  States."  As  this  did  not  produce  the 
desired  effect,  he  issued  a  proclamation  of  warning 
(October  12).  and  on  October  17  suspended  the  writ 
of  habeas  corpus  in  parts  of  North  and  South  Carolina, 
He  followed  this  by  vigorous  prosecutions,  which  re- 
sulted in  sending  a  number  cf  prominent  offenders  to 
prison,  and  the  outrages  soon  ceased. 

312.  Soon  after  President  Grant  entered  upon  his 
second  term  of  office,  the  disputes  in  Louisiana  con- 
cerning the  result  of  the  election  in  1872  became  more 
bitter,  and  armed  violence  was  threatened  in  that  state. 
Early  in  1873  the  president  callel  the  attention  of  Con- 
gress to  the  inadequacy  of  the  laws  applying  to  such 
cases,  say  ing  that  he  bad  recognized  the  officers  installed 
by  the  decision  of  the  return ing-board  as  representing 
the  de  facto  government,  and  if  he  had  exercised  undue 
interference  by  such  a  course  be  urged  Congress  to  an 
immediate  decision  in  regard  to  the  matter.  Congress, 
however,  took  no  action,  and  left  with  the  president 
the  sole  responsibility  of  dealing  with  this  delicate 
question.  The  next  year  the  difficulty  wa«  renewed 
and  a  fierce  contest  arose  between  the  Republicans 
under  Kellogg,  and  the  Democrats  under  McEnery, 
the  respective  candidates  of  the  two  parties  for  the 
governorship,  which  resulted  in  armed  hostilities.  Kel- 
logg, the  dt  /ado  governor,  called  upon  the  federal 
government  for  protection,  which  it  immediately 
granted  by  sending  troops  thither,  and  the  outbreak 


wis  for  a  time  suppressed.  But  troubles  again  arose, 
and  General  Sheridan  was  sent  to  report  upon  theMtua- 
tion  of  affairs,  and  if  necessary,  to  take  command  of 
the  troops  and  adopt  vigorous  measures  to  preserve  the 
peace.  Sheridan  became  convinced  that  his  duty  was 
to  sustain  the  government  of  Kellogg,  and  on  the  de- 
mand of  the  governor  he  ejected  some  of  McEnery 's 
adherents  from  the  state  capitol.  As  Congress  still 
.omitted  to  take  any  action  in  the  case,  the  president 
continued  his  recognition  of  the  government  of  which 
Kellogg  was  the  hoad  until  the  election  of  a  new  gov- 
ernor. Afier  this  there  was  no  serious  trouble.  Dif- 
ficulties of  the  same  nature  arose  in  a  Arkansas  and 
Texas,  which  were  almost  as  perplexing  to  the  execu- 
tive as  those  in  Louisiana;  but  these  attracted  leas  at- 
tention from  the  people. 

'  313.  In  April.  1874.  Congress  passed  a  bill  known  as 
the  "  Inflation  bill,"  which  increased  the  paper  cur- 
rency of  tbe  country,  and  was  contrary  to  the  financial 
policy  which  the  president  had  maintained  and  ad- 
vocated In  his  state  paper*.  Strenuous  efforU  were 
msde  by  bis  warmest  political  supporters  to  convince 
him  that  the  measure  was  financially  wise  and  polit- 
ically expedient  President  Grant  gave  much  thought 
and  study  lo  the  question,  and  at  length  fully  decided 
that  tbe  measure  would  in  tbe  end  prove  injurious  to 
the  true  business  interests  of  the  country,  and  delay 
the  resumption  of  specie  payment.  He,  therefore,  re- 
turned the  bill  to  Congress  with  his  veto  (April  22). 
The  arguments  contained  in  his  message  were  unan- 
swerable, the  bill  was  not  passed  over  his  veto,  and  his 
course  was  sustained  by  the  whole  country.  The  presi- 
dent now  earnestly  advocated  tbe  resumption  of  specie 
payment  In  a  letter  addressed  to  Senator  Jones,  of 
Nevada,  be  gave  a  full  f-tatement  of  his  views  on  the 
question.  This  letter  was  made  public,  and  attr.  cted 
much  attention;  and  in  January,  1875,  tbe  resumption 
act  was  passed,  which  to  a  large  extent  embodied  the 
views  that  had  been  suggested  by  the  president.  There 
were  doubts  in  the  minds  of  many  as  to  the  ability  of 
the  government  to  carry  It  into  effect;  but  it  proved 
entirely  successful,  and  the  country  was  finally  relieved 
from  the  stigma  of  circulating  an  irredeemable  paper 
currencv. 

314.  Great  trouble  was  caused  soon  after  the  close  of 
tbe  war  by  the  depredations  of  the  Indian  tribes  of  the 
west  and  Bouthwest.  The  Sioux  and  Cheyennes  having 
begun  hostilities,  an  expedition  was  sent  out  againBt 
them  under  the  direction  of  General  Hancock  in  1887, 
and  another  in  1868.  beyond  tbe  Arkansas  river,  where 
General  Custer  gained  an  important  victory.  In  an 
expedition  against  tbe  Modoca  of  Oregon,  in  1878, 
General  ("anby  was  treacherously  murdered  during  a 
parley  with  the  Indian  chiefs.  The  Sioux  had  ceded 
to  the  United  8tates  a  large  tract  of  country  in  what 
was  then  Dakota  territory,  reserving  to  themselves 
the  district  known  as  the  B'ack  Hills.  When  it  was 
rumored  that  gold  had  been  found  on  their  reservation, 
the  whites  began  to  oush  into  this  region,  regardless 
of  the  rights  of  the  Indians.  Tbe  Sioux  were  a  war- 
like tribe,  and  they  retaliated  by  attacking  the  frontier 
settlements  in  Montana  and  Wyoming.  United  States 
troops  were  sent  out  against  them,  but  met  at  first  with 
a  terrible  disaster.  In  June,  1876.  General  Custer,  with 
about  two  hundred  and  fifty  soldiers,  was  surprised 
and  the  entire  force  massacred.  The  war  lasted  into 
tbe  winter  of  1877,  when  the  Sioux,  with  their  chiefs, 
Sitting  Bull  and  Crazy  Horse,  went  across  the  border 
into  British  territory. 

315.  During  1875,  the  president  had  reason  to  sus- 
pect that  frauds  were  being  practiced  by  government 
officials  in  certain  states,  in  collecting  the  revenue 
derived  from  the  manufacture  of  whiskey.  He  at 
once  took  active  measures  for  their  detection,  and  the 
punishment  of  the  offenders.  He  issued  a  stringent 
order  for  their  prosecution,  closing  with  the  " 
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words,  "  Let  no  guilty  man  escape."  Many  indictments 
soon  followed;  the  ringleaders  were  9ent  to  the  peniten- 
tiary, and  an  honest  collection  of  the  revenue  was  secured. 
The  year  for  nominating  a  president  was  at  hand,  and 
the  excitement  ran  high.  Friends  of  the  convicted, 
political  enemies  and  rivals  for  succession  in  his  own 
party,  resorted  to  the  moot  desperate  means  to  break 
the  president's  power  and  diminish  his  popularity. 
The  grossest  misrepresentations  were  practiced,  first  in 
trying  to  bring  into  question  the  honesty  of  bis  purpose 
in  the  prosecution  of  offenders,  and  afterward  in 
endeavoring  to  rob  him  of  the  credit  of  his  labors, 
which  had  resulted  in  the  purifying  of  the  revenue 
service.    But  these  efforts  signally  failed.    In  1876  the 

*.  United  States  celebrated  the  one  hundredth  anniver- 
*ary -of  the  Declaration  of  Independence.  There  were 
great  rejoicings  throughout  the  country,  and  the 
various  battles  of  the  revolution,  as  well  as  the  signing 
of  the  Declaration,  were  commemorated  by  appropriate 
exercises.  The  centennial  year  was  chosen  for  holding 
a  great  international  exhibition  at  Philadelphia,  to 
which  all  the  nations  of  the  world  were  invited  to  con- 
tribute. It  was  opened  in  May  and  closed  in  November, 
having  been  visited  by  about  ten  millions  of  people. 

n  816.  The  changes  at  the  south,  and  the  dissatisfac- 
tion of  many  at  the  north  with*  the  rule  of  the  Repub- 
lican managers,  were  seen  in  the  election  of  1876.  The 
Democrats  nominated  Samuel  J.  Tilden  and  Thomas 
A.  Hendricks  for  president  and  vice-president;  and  the 
Republicans,  Rutherford  B.  Hayes  and  William  A. 
Wheeler.  A  national  Greenback  convention  was  also 
held,  May  17,  composed  of  men  who  desired  national  pa- 
per money  instead  of  national  bank  notes,  and  who 
opposed  resumption  of  specie  payments.  It  nominated 
Peter  Cooper  and  Samuel  F.  Cary.  The  contest  Was  very 
close,  and  a  dispute  arose  as  to  the  counting  of  the 
votes  of  certain  southern  states,  both  sides  claiming 
them.  The  controversy  was  finally  settled  by  the 
appointment  of  an  electoral  commission  of  fifteen, 
eight  of  which  decided  In  favor  of  Mr.  Hayes.  In  th  is 
year,  Colorado,  the  thtrty-elghih  state  (and  the  last  up 
to  1887)  was  admitted  in  time  to  take  part  in  the 


r-a  817.  The  administration  of  President  Hayes,  although 
*  much  attacked  by  the  politicians  of  both  parties,  was 
on  the  whole,  very  satisfactory  to  the  people  at  large. 
By  withdrawing  the  federal  troops  from  southern 
state  house*,  and  restoring  to  the  people  of  those  states 
practical  self-government,  it  prepared  the  way  for  that 
patriotic  among  those  lately  estranged  from  the  union, 
that  fraternal  feeling  between  the  two  sections  of  the 
country,  and  the  wonderful  material  advancement  of 
the  south  which  we  now  witness.  It  conducted  with 
-wisdom  and  firmness  the  preparation  for  the  resump- 


tion of  specie  payments,  as  well  as  the  funding  of  the 
public  debt  at  lower  rates  of  interest,  and  thus  facil- 
itated the  development  of  the  remarkable  business 
prosperity  which  continued  to  its  close.  While  in  its 
endeavors  to  effect  a  thorough  and  permanent  reform 
of  the  oivil  service,  there  were  conspicuous  lapses  and 
inconsistencies,  it  accomplished  important  and  lasting 
results.  Not  only  without  any  appropriations  of 
money,  and  without  encouragement  of  any  kind  from 
Congress,  but  in  the  face  of  the  decided  hostility  of  a 
large  majority  of  its  members,  the  system  of  competi- 
tive examinations  was  employed  in  some  of  the  execu- 
tive departments  at  Washington,  and  in  some  of  the 
great  government  offices  in  New  York,  thus  proving 
its  practicability  and  usefulness.  The  removal  by 
President  Haves  of  some  of  the  most  powerful  party 
managers  from  their  offices,  avowedly  on  the  ground 
that  the  offices  had  been  used  as  part  of  the  political 
machinery,  was  an  act  of  high  courage,  and  during  his 
administration  there  was  far  less  meddling  with  party 
politics  on  the  part  of  the  government  officials  than  at 
any  period  since  Andrew  Jackson's  time 


818.  The  financial  condition  of  the  United  States  had 
been  steadily  improving  since  the  war.  A  few  months 
after  the  conclusion  of  peace  the  public  debt  had 
reached  its  highest  amount,  82,800,000,000,  and  by  the 
close  of  President  Hayes'  administration  no  less  than 
one  thousand  million  dollars  of  that  amount  had  been 
paid  off.  The  credit  of  the  government  rose,  and  the 
paper  money,  once  worth  only  a  third  of  its  denomina- 
tion in  gold,  increased  in  value.  The  operation  of 
refunding  the  debt  had  been  begun  July  14,  1870.  At 
that  time  Congress  passed  an  act  authorizing  the  issue 
of  five,  four  and  a  half,  and  four  per  cent  bonds  to 
take  the  place  of  those  at  higher  interest.  8500,000,000 
were  issued  in  five  per  cent  bonds,  8185,000,000  in  four 
and  one  half  per  cent,  and  8710,845,950  at  four  per 
cent,  thus  reducing  the  annual  interest  charge  from 
881,689,684  to  861,738,88a  This  first  refunding  opera- 
tion was  completed  in  the  year  1879,  at  the  time  when 
specie  payments  were  resumed.  In  1881  about  $200,- 
000,000  of  six  per  cent  bonds  fell  due.  Mr.  Windom, 
secretary  of  the  treasury,  took  the  responsibility  of 
allowing  the  holders  of  the  bonds  to  exchange  them 
for  three  and  one-half  per  cent  bonds,  redeemable  at 
the  pleasure  of  the  government.  Holders  of  other 
bonds  to  the  amount  of  $300,000,000  also  availed  them- 
selves of  this  privilege,  thus  saving  810,000,000  inter- 
est. In  1875  Congress  passed  a  law  providing  that  the 
paper  "fractional  currency"  used  for  small  change 
should  be  redeemed  at  once  in  silver,  and  that  after  the 
1st  of  January,  1879,  the  "greenbacks"  should  be  paid 
on  demand  in  coin. 

819.  At  the  elections  of  1880  the  Republican  candi- 
dates were  General  James  A.  Garfield  for  president, 

I  and  General  Chester  A.  Arthur  for  vice-president; 

I  while  the  Democrats  nominated  General  Winfield  8. 
Hancock  and  William  E.  English.  The  Republican 
ticket  was  successful,  receiving  the  electoral  votes  (214 
in  number)  of  all  the  northern  states  except  California 
— which  was  divided— Nevada  and  New  Jersey.  The 
Democratic  electoral  vote  was  155  including  11  from 
Georgia,  which,  not  having  been  cast  on  the  day 
appointed  by  law,  were  objected  to  when  the  returns 
were  opened.  As  they  could  not  effect  the  result  the 
question  whether  they  should  be  counted  or  not  was 
never  decided.  The  new  administration  was  inaugur- 
ated March  4,  1881,  and  the  scramble  for  office  which 
had  marked  each  advent  to  the  presidency  since  1839, 
followed.   There  was  bitter  dissension  in  the  party  in 

|  New  York  over  the  distribution  of  offices.  The  New 
York  senators,  feeling  aggrieved  at  certain  appoint- 
ments in  their  state,  resigned,  and  then  made  efforts  to 
be  re-elected  by  their  state  legislature,  in  which  they 
failed.  In  the  midst  of  it  all  President  Garfield  was 
shot  (July  2. 1881)  by  a  crazy  disappointed  office-seeker. 
The  avowed  object  was  to  promote  to  the  presidential 
chair  Vice-President  Arthur,  who  represented  the 
Grant  or  "stalwart"  wing  of  the  party.  The  president 
was  not  instantly  killed.  For  three  months  he  lay* 
helpless,  while  the  nation  watched  anxiously  every 
turn  in  his  condition.  The  sympathy  shown  by  all 
parts  of  the  country  did  much  to  draw  the  nation 
together  and  to  lessen  the  old  distrust  Garfield  died 
September  19,  1881,  and  was  succeeded  by  Vice-Presi- 
dent Arthur. 

820.  The  prominent  events  of  President  Arthur's 
administration  may  be  here  summarized.  8hortly  after 
his  accession  to  the  presidency  he  participated  in  the 
dedication  of  the  monument  erected  at  Yorktown,  Va., 
to  commemorate  the  surrender  of  Lord  Cornwallis  at 
that  place,  Oct.  19,  1781.  A  convention  was  made 
with  Mexico  (July  29, 1382)  for  re-locating  the  boundary 
between  that  country  and  the  United  States  from  the 
Rio  Grande  to  the  Pacific,  and  on  the  same  day  an 
agreement  was  also  effected  permitting  the  armed  forces 
of  either  country  to  cross  the  frostier  in  pursuit  of  hos- 
tile Indians.   The  death  of  President  Garfield  called 
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general  attenriou  to  that  reprehensible  fcybtem  unaer 
which  each  party,  while  in  office,  had  paid  its  party 
expenses  by  the  um  of  minor  offices  for  its  adherents. 
The  president's  ]*o wer  o?  appointruent  could  not  be 
controlled:  but  the  Pendleton  Act  (1883)  permitted  the 
president  lo  make  appointments  to  designated  classes 
of  offices  on  the  recommendation  of  a  board  of  civil 
service  commissioners.   From  the  British  government 
a  full  recognition  of  the  rights  and  immunities  of  nat- 
uralized American  citizens  of  Irish  origin  was  obtained, 
and  all  such  who  were  under  arrest  in  England  or  Ire- 
land as  suspects  were  liberated.    A  bill  passed  by  Con- 
ChiDeM    gtw  prohibiting  the  immigration  of  Chinese  laborers 
immigT«.  for  a  term  of  twenty  years  was  vetoed  (April  4,  1832), 
Hon  bill.    M  being  a  violation  of  the  treaty  of  1880  with  China, 
which  permitted  the  limitation  or  suspension  of  immi- 
gration, but  forbade  its  absolute  prohibition.  The 
veto  was  sustained,  and  a  modified  bill,  suspending 
immigration  for  ten  years,  was  passed,  May  6,  1882, 
which  received  the  executive  approval.    A  law  was 
Collet     passed  (August  3,   1882)  for  returning  convicts  to 
law.         Europe,  and  on  February 26,  1885,  importation  of  con- 

321.  The  suspension  of  the  coinage  of  standard  silver 
dollars  and  the  redemption  of  the  trade  dollars  were 
repeatedly  recommended;  also,  the  repeal  of  the  stamp 
taxes  on  matches,  proprietary  articles,  playing  cards, 
bank  checks,  drafts,  and  of  the  tax  on  surplus  ^bank 
Repeal  of  capit&l  And  deposits.   These  taxes  were  repealed*. by 
oi  ptAmp    act  of  congress  (March  8,  1883) ;  and  by  executive  order 
of  June  25,  1883,  the  number  of  internal  revenue  col- 
lection districts  was  reduced  from  120  to  83.   The  tax 
on  tobacco  was  reduced  by  the  same  act  of  congress. 
On  July  12,  1882,  an  act  became  law  enabling  the 
national  banks,  which  were  then  completing  their 
twenty  year  terms,  to  extend  their  corporate  existence. 
The  attention  of  Congress  was  frequently  called  to  the 
decline  of  the  American  merchant  marine,  and  legisla- 
tion was  recommended  for  its  restoration,  and  the  con- 
struction and  maintenance  of  ocean  steamships  under 
the  United  States  flag.     In  compliance  with  these 
recommendations,  the  following  laws  were  enacted : 
June  26,  1884,  an  act  to  remove  certain  burdens  from 
American  shipping;  July  5,  1884,  an  act  creating  a 
Merchant  bureau  of  navigation,  under  charge  of  a  commission,  in 
M*lM  bit!  the  treasury  department;  aud  March  8,  1885,  an  amend- 
rr  iavUi^T-Q  merit  to  the  postal  appropriation  bill  granting  *900,000 
for  contracting  with  American  steamship  lines  for  the 
transportation  of  foreign  mails. 
822.  The  reduction  of  Jetter  postage  from  three  to  two 
Sini1"    cents  was  recommended,  and  was  effected  by  the  act  of 
March  8,  1883;  the  unit  of  weight  was  made  (March  3. 
1885)  one  ounce  instead  of  a  half  ounce;  the  rate  on 
transient  newspapers  and  periodicals  was  reduced  (June 
t>,  1884,)  to  one  cent  for  four  ounces,  and  the  rate  on 
similar  matter,  when  sent  by  tho  publisher  to  actual 
subscribers,  was  reduced  to  one  cent  a  pound  (March 
*  8,  1885).   The  fast  mail  and  free  delivery  systems  were 
largely  extended.    Special  letter  deliveries  were  estao- 
lishcd  March  8,  1885.  The  star  service  at  the  west  was 
increased  at  reduced  cost;  the  foreign  mail  service 
improved;  and    various    postal    conventions  were 
negotiated.    A  law  for  the  adjudication  of  the  French 
frei  cL      spoliation  claims  was  passed  (January  20,  1885),  and 
i£jrfl"'rC  preparations   made  for  carrying  it  into  effect.  On 
Marcn  3,  18S5,  a  bill  was  passed  retiring  General 
Grant  with  the  rank  of  general  of  the  army,  and  with 
full  DdV. 

ci"w±r       323.  In  1884  the  Republicans  nominated  James  G. 

Blaine  and  General  John  A.  Logan,  and  the  Democrats 
Cleveland  and  Hendricks.  The  greenback  and  anti- 
monopolist  parties  put  forward  the  name  of  Benjamin 
P.  Butler.  Tho  prohibition  is  ts,  also,  had  organized 
themselves  into  a  party,  and  presented  as  their  candi- 
date Governor  St.  John.  A  small  majority  of  the 
Jemocratic  candidates  in  the  state  of  New  York  gave 


them  its  electoral  votes,  and  decided  the  election  Is  their 
favor.   They  were  inaugurated  March  4,  1885.    The  * 
president  announced  in  regard  to  official  changes  that,  cWelamft 
with  the  exceptions  of  heads  of  departments,  foreign  J^i""' 
ministers,  and  other  offices  charged  with  the  execution 
of  the  policy  of  the  administration,  no  removals  would 
take  place  except  for  cause.   He  therefore  came  into 
conflict  with  many  influential  members  of  his  party 
who  advocated  the  speedy  removal  of  Republican  office- 
holders ana  the  appointment  of  Democrats,  In  order  to 
strengthen  the  party  as  a  political  organization.  While 
that  class  of   politicians  objected  to  the  slowness 
with  which  removals  were  made,  and  to  the  appoint- 
ment of  independents,  and  in  a  few  instances  Republi- 
cans, the  Republicans  and  some  of  the  civil  service 
reformers  complained  of  other  appointments  as  not 
being  in  accord  with  the  professions  of  the  president 
He  declared  '  offensive  partisanships'*  to  be  a  ground 


for  removal 


ground  "Olmsm 


ral ;  and  numerous  Republican  function-  i?,1*^- 
aries  wero  displaced  under  that  rule,  while  the  term 
itself  became  a  by-word.  On  March  13,  1885,  the  presi- 
dent issued  a  proclamation  announcing  the  intention  of 
the  government  to  remove  from  the  Oklahoma  country,  Oklaborcc 
in  Indian  territory,  the  white  intruders  who  sought  to  couctrr. 
settlo  there,  which  was  done  shortly  afterwards  by  a 
detachment  of  soldiers. 

324.  In  his  message  at  the  opening  of  the  XLIXth  Con- 
gress, December  8,  1885.  President  Cleveland  recom- 
mended the  abolition  of  duties  on  works  of  art,  the 
reduction  of  the  tariff  on  necessaries  of  life,  the  sus- 
pension of  compulsory  silver  coinage,  more  stringent 
laws  for  the  suppression  of  polygamy  iu  Utah,  an  act 
to  prohibit  the  immigration  of  Mormons,  and  the  ex- 
tension of  the  civil  service  reform.  In  January,  1886, 
Congress  passed  the  bill  regulating  the  presidential  sue-  J*re*ldeut!ti 
cession  in  the  event  of  a  vacancy.  Mr.  Cleveland  ,ttccc"ilot 
exercised  the  veto  power  beyond  all  precedent.  Of  087 
bills  passed  by  both*  houses  in  the  pession  ending 
Augusts,  1880,  115  were  vetoed.  Of  these  102  were 
private  pension  bills,  and  six  were  bills  for  the  erection 
of  public  building?.  Of  the  general  measures  which 
failed  to  receive  his  signature,  the  most  important  was 
the  Morrison  resolution  requiring  tho  secretary  of  tho 
treasury  to  apply  to  tho  redemption  of  bonds  any  sur 
plus  to  the  treasury  exceeding  8100,000,000.  The  river  • 
and  harbor  bill,  containing  appropriations,  deemed  by 
many  useless  and  extravagant,  and  the  bill  taxing  oleo- 
margarine two  cents  a  pound,  which  was  considered  an 
unjust  discrimination  against  one  class  of  producers 
for  the  benefli  of  another,  were  not  vetoed.  On  sigt.iug 
the  latter,  the  president  sent  a  message  to  Cougresf,,  in 
which  ho  gave  as  his  reason  that  the  stamps  required 
by  the  act  would  mark  the  character  of  the  substance 
and  prevent  it  being  fraudulently  sold. 

825.  The  presidential  campaign  of  1888  waa  noted  Kieciran 
for  the  number  of  candidates  in  the  field,  who  were  as  °' 
follows:  Republican,  Benjamin  Harrison  and  Levi  P. 
Morton;  Democratic.  Grover  Cleveland  (renominated; 
and  Allen  G.  Thurman:  prohibition.  Clinton  B.  Fb-k 
and  John  A.  Brooks;  union  labor,  A  J.  Streeter  and 
Charles  E.  Cunningham;  industrial  reform.  Albert  E. 
Redstone  and  John  Colvin:  united  labor,  Robert  U. 
Cowdry  and  W.  Ii.  T.  Wakefield :  woman  suf- 
framsts,  Belva  A  Lockwood  and  Albert  H.  Love. 
The  main  issue  between  the  twoleading  parties,  Repub- 
lican and  Democratic,  was  on  the  tariff  question;  tho 
former  favoring  a  modified  protected  tarllT,  while  the 
latterdemandea  a  tariff  chiefly  for  revenue.  The  prin- 
ciples of  the  other  parties  related  to  labor,  tiationa* 
currency,  prohibition  and  woman's  cuffrage.  The  Re- 
publican party  was  succeseful,  and  Harrison  as  presi- 
dent, with  Morton  as  vice-president,  was  inaugurated 
March  4,  1889.  The  administration  of  Mr.  Harrison.  Ban-brat,'* 
thus  far,  has  been  characterized  by  the  passage  of  fdmlnl- 
the  McKinlcy  tariff  bill,  which  both  increases  and UatUiD- 
diminishes  the  duties  on  many 
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and  adds  to  the  duties  on  luxuries,  and  by  the 
regulation  of  pension  matters.  The  invalid  pension 
bill  has  been  passed,  granting  pensions  to  all  disabled 
eoldiers  without  reference  to  the  time  when  the  disa- 
bility w  as  contracted.  On  the  begin  n  ing  of  June,  1800, 
the  enumeration  of  the  general  census  for  the  last 
decade  was  begun,  under  the  control  of  Superintendent 
Porter,  and  the  returns  of  tho  census  enumerators  give 

.which 
consider  the  returns 


the  population  of  the  United  States  at  63,250,000.1 
is  less  than  was  anticipated.  Many  consider  the  rc 


TetejtTsph 

and  Ide- 


as imperfectly  made. 

826  In  the  meanwhile  the  prosperity  of  the  United 
States  has  known  no  cessation.  During  the  civil  war 
of  1861-1865.  the  emperor  of  France,  Napoleon  III., 
attempted  to  establish  in  Mexico  a  foreign  government 
under  Maximilian,  an  Austrian  archduke,  aided  by  a 
French  army  The  remonstrance  of  the  United  States 
and  the  resolution  of  the  Mexicans  compelled  Napoleon 
to  abandon  the  attempt  Maximilian  was  siezed  by  the 
Mexicans  and  executed  (1867).  A  new  invasion  of  Mexico 
from  the  United  States  was  begun,  but  it  was  the  peaceful 
invasion  of  commerce.  Railways  were  pushed  down 
along  the  great  plateau  which  reaches  from  the  United 
States  into  the  heart  of  the  country,  making  thus  a 
closer  connection  between  th   two  peoples.   In  1869 

Bafiways.  the  first  of  the  great  railroads,  the  Central  Pacific,  was 
finished,  connecting  the  Atlantic  and  Pacific  Oceana, 
and  opening  the  country  to  settlement  and  travel. 
Since  then  other  cailroads  have  stretched  their  iron 
bands  across  the  continent.  01  the  200,000  miles  of 
railroad  in  the  world,  there  are,  probably,  about  185,- 
000  miles  in  the  United  States.  This  country  possesses, 
also,  more  than  150,000  miles  of  telegraph  lines;  and 
the  American  telephone  lines  are  still  longer  in  the 
aggregate.  In  1866,  a  previous  attempt  in  1857  having 
failed,  a  telegraphic  cable  was  laid  upon  the  bed  of  the 
Atlantic  between  America  and  Europe.  This  cable  war, 
followed  by  others,  so  that  now  the  citizen  of  the 
United  States  may  know  each  day  the  principal  events 
which  occur  in  the  civilized  world.  The  stimulus  given 
to  new  territory  possessing  the  requisites  for  settlement 
by  the  introduction  of  a  new  railway  baa  been  wonder- 
ful beyond  description.  Most  of  the  western  railways 
have  had  to  build  up  their  own  traffic  The  railway  has 
been  mainly  constructed  under  land  grants  from  the 
government,  and  the  sales  of  these  lands  have  brought 
into  existence  the  towns  and  even  the  states  which 
support  it 

827  In  the  government  reports  of  1854  Nebraska 
was  described  as  a  desert  countiy  totally  unsuited  for 
agriculture,  and  in  the  maps  of  the  time  it  was  put 
down  as  a  part  of  the  Great  American  Desert  It  is 
now  one  of  the  leading  agricultural  states  of  the  nnion 
with  a  population  of  over  a  million.  Since  the  admis- 
sion of  Colorado  in  1676  six  other  stales  have  been 
admitted  to  the  union,  namely,  North  and  South 
Dakota,  Washington,  Montana,  Wyoming  and  Idaho. 
There  are  yet  five  territories,  including  Alaska,  not  yet 
organized  into  states,  and  the  District  of  Columbia. 
The  mineral  wealth  of  the  country  has  become  greatly 
developed.   A  few  years  after  the  discovery  of  gold  in 

JDaertl  California  the  precious  metal  was  found  also  at 
Pike's  Peak.  Colorado  (1858).  Since  then  it  has  been 
d.scovered  in  most  of  the  Pacific  states  and  territories. 
In  1858  silver  was  discovered  in  Nevada,  and  this  metal 
hzs  been  found  widely  distributed  in  the  country 
bordering  on  tbe  Pacific  coast   The  extent  of  the  vast 

Cool.  coal  fields  of  the  country  has  been  pretty  clearly  ascer- 
tained. In  1883  it  was  estimated  at  over  200.000  square 

Petxolenra  miles.  Petroleum  was  discovered  in  1859  in  north- 
western Pennsylvania,  numerous  wells  were  sunk  and 
vast  quantities  of  the  oil  have  been  taken  from  the 
earth,  but  the  reservoir  seems  to  be  unfailing.  Manu- 

fdcSroi.  factunng  establishments  of  every  variety  have  rapidly 
increased  in  every  part  of  the  country.  The  absolute 
free  trade  which  exists  between  the  states  baa  resulted 


in  a  constant  shifting  of  centers  of  production  and  an 
increasing  development.  Among  the  nations  of  th» 
world,  Great  Britain,  in  1870.  stood  flret  in  wealth. 
France  the  second  and  the  I'niied  States  the  third. 
In  1880  the  United  8tates  had  left  France  behind  in 
the  race  and  stood  at  least  second.  When  all  the 
census  returns  of  1890  shall  be  given  they  will  doubtless 
show  that  this  country  ranks  with  the  first  The 
United  States,  whose  population  has  been  develop:d 
within  less  than  three  centuries.does  already  more  than 
one-third  of  the  world's  mining  and  one- fourth  of  its 
manufacturing.  It  embraces  also  one-filth  of  its  agri- 
culture. 

828.  In  this  wonderful  progress  and  development  the^esc.itlt 
sou  in,  since  the  close  of  the  war,  has  borne  her  share. 
Being  relieved  of  the  incubus  of  slavery  she  has  come 
up  ' '  through  great  tribulation  "  to  assume  her  rightful 
place  as  a  most  important  factor  in  advancing  the 
prosperity  of  an  undivided  nation.  Under  the  stimulus 
of  free  labor  her  growth  has  been  extraordinary.  New 
railroads  have  been  built  and  new  territory  opened  up. 
Southern  railways  occupy  a  leading  position  in  the 
railway  systems  of  the  country.  Southern  manufact- 
ures began  to  effect  northern  markets.  Cotton  mills 
have  been  successfully  established,  which  have  the 
advantage  of  an  immediate  contiguity  to  the  cotton- 
raising  states.  The  great  mineral  fields,  over  which 
contending  armies  fought  fierce  bs'tles  during  the  late 
war,  have  been  brought  to  light  and  are  being  rapidly 
developed.  Pennsylvania  iron-masters  have  a  new 
rival  to  contend  with  in  the  iron  production  of  the 
south.  The  former  slave  is  now  a  free  laborer,  and  the 
white  man  is  no  longer  ashamed  to  work.  White 
labor  produced  ten  per  cent  of  the  cottou  crop  of  1860 
and  flf  ty-flve  per  cent  of  that  of  1686.  Under  slavery, 
cotton-seeds  were  waste  material;  in  1886  600,000  tons 
of  them  were  crushed,  yielding  a  new  production  in 
the  form  of  cotton  seed  oil  valued  at  »12,000,000  per 
annum. 

320.  Among  the  political  and  economic  questions « 
demanding  the  attention  of  the  government  no  one  of 1 
them  is  more  important  than  the  question  of  the  reform 1 
of  the  civil  service,  but  it  is  not  avowedly  made  a  party 
question.  Twenty  years  ago  both  parties  lsughed  at 
the  idea  of  civil  cervice  reform,  now  each  one  makes  a 
show  at  least  of  treating  it  with  respect  and  the  con- 
trol of  the  immediate  political  future,  probably  lies 
with  the  party  which  will  treat  it  in  the  most  serious  and 
practical  manner.  It  is  a  question  that  was  not  dis- 
tinctly foreseen  in  the  days  of  Hamilton  and  Jeffer- 
son, when  the  constitution  was  made  and  adopted, 
otherwise  the  founders  of  the  constitution  might  have 
had  something  to  say  concerning  it  The  question  as 
to  the  civil  service  arises  from  the  fact  that  the  presi- 
dent has  the  power  of  appointing  a  very  large  number 
of  potty  officials,  chiefly  postmasters  and  officers  con- 
cerned with  the  collection  of  the  goyernment  revenue. 
Such  officials  have  properly  nothing  to  do  with  politics 
they  are  simply  the  agents  or  clerks  or  servants  of  the 
national  government  in  conducting  its  business,  and  ii 
this  business  is  to  be  managed  on  tbe  ordinary  princi- 
ples of  prudence  which  prevail  in  the  management  of 
private  business,  such  servants  ought  to  be  eelected  for 
personal  merit  and  retained  for  life  or  during  good 
behavior.  In  1883  Congress  passed  tbe  civil  service 
act  allowing  the  president  to  select  a  board  of  examin- 
ers and  make  appointments  upon  their  recommenda- 
tion. Candidates  for  office  are  subjected  to  an  easy 
competitive  examination.  The  system  has  worked  well 
in  other  countries,  and  under  Presidents  Arthur  and 
Cleveland  it  was  applied  successfully  to  a  considerable 
part  of  the  civil  service  It  has  also  been  adopted  in 
some  of  tbe  states  and  principal  cities  of  the  union. 
It  is  objected  to  by  the  opponents  of  reform,  on  the  Objection 
ground  that  it<«  examinations  are  not  alwava  intimately 
connected  with  the' work  of  the  office;  but  even,  (t 
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this  were  so,  it  removes  the  offices  from  the  category  of 
things  known  as  "patronage,"  and  this  alone  endows 
the  system  with  great  merit.  Then  again,  it  relieTes 
the  president  of  much  needless  work  and  wearisome 
importunity.  The  executive  and  heads  of  departments 
appoint  (in  many  cases  through  subordinates)  about 
115,000  officials.  It  is  therefore  impossible  for  the 
principals  to  know  much  about  the  character  or  com- 
petency of  those  appointed.  It  becomes  necessary  to 
act  by  advice,  and  the  advice  of  an  examining  board  is 
sure  to  be  much  better  than  that  of  political  schemers 
Intent  upon  getting  a  salaried  office  for  their  needy 
friends.  The  examination  6ystem  has  made  a  fair 
beginning  and  will  doubtless  be  gradually  improved 
and  made  more  stringent.  Something  has  been  also 
done  toward  stopping  two  old  abuses  attendant  upon 
political  canvasses,  namely,  that  of  forcing  government 
clerks,  under  penalty  of  losing  their  places,  to  con- 
tribute part  of  their  salaries  for  election  purposes,  and 
that  of  allowing  them  to  neglect  their  work  in  order  to 
take  an  active  part  in  the  canvass. 
830.  Another  political  reform  promising  excellent  re- 
laitralian  Milts  is,  the  adoption  by  many  states  of  some  form  of 
ballot  the  Australian  ballot-system,  for  the  purpose  of  check- 
system  j^g  intimidation  and  bribery  at  elections.  The  ballots 
are  printed  by  the  state,  and  contain  the  names  of  all 
the  candidates  of  all  tbo  parties.  Against  the  name  of 
each  candidate  the  party  to  which  he  belongs  is  de- 
signated, and  againbt  each  name  there  is  a  Bin  all  vacant 
space  to  be  filled  with  a  cross.  At  the  polling  place 
the  ballots  are  kept  in  an  enclosure  behind  a  railing  and 
no  ballot  can  be  brought  outside  under  penalty  of  fine 
or  imprisonment  One  ballot  is  nailed  against  the  wall 
outside  the  railing,  so  that  it  may  be  read  at  pleasure. 
The  space  behind  the  railing  is  divided  into  separate 
booths  quite  screened  from  each  other,  each  booth  is 
provided  with  a  pencil  and  a  convenient  shelf  on  which 
to  write.  The  voter  goes  behind  the  railing,  takes  the 
ballot  which  is  banded  to  him,  carries  it  to  one  of  the 
booths,  and  marks  a  cross  against  the  names  of  the 
candidates  for  whom  he  votes.  lie  then  puts  his  ballot 
Into  the  box,  and  his  name  is  checked  off  on  the  register 
of  voters  of  the  precinct  This  system  is  very  simple; 
and  it  enables  a  vote  to  be  given  in  absolute  secrecy. 
It  is  favorable  to  independence  in  voting,  and  is  unfavor- 
able to  bribery,  because,  unless  the  briber  can  follow 
his  man  to  the  polls  and  see  how  be  votes,  he  cannot 
be  sure  that  his  bribe  is  effective.  During  the  past  few 
years,  complaints  of  bribery  and  corruption  have  at- 
tracted especial  attention  in  the  United  States,  and  it  is 
highly  creditablo  to  the  good  sense  of  the  people  that 
preventive  measures  have  been  so  promptly  adopted  by 
many  of  the  states.  With  an  independent  and  uncor- 
rupted  ballot,  and  the  civil  service  taken  "out  of  poli- 
tics,'' all  other  reforms  will  become  far  more  easily  ac- 
complished. 

Bat »  very  few  of  the  work*  treating  of  the  History  of  the  United 
SUtvs  in  Its  manifold  phases  can  be  here  given,  a*  they  are  so  nu- 
merous. Ths  Histories  of  the  United  Staid,  by  George  Bancroft, 
David  Ramsay,  Richard  Hildreth.  Bryaot  Hlgglneon.  Loosing.  Let- 
ter, Frost,  8cbouler,  Von  Hoist.  Rldpatb  Hamilton  Hazard,  Gray, 
Leeds ;  American  History,  edited  by  Edward  L.  Knapp  ;  Oilman, 
History  of  the  American  People ;  H.  H.  Bancroft,  History  of  the 
Pacific  Coast;  Wlllaon,  American  History ;  Hazard,  Historical 
Collection*  ;  Stephen  U.  Newman,  America  ;  Gil  man.  Hit  f  org  of 
the  American  People j  Winsor.  Jfarratlt*  and  Critical  HUtvry  ; 
Graham,  History  of  the  Unlttd  State*;  Parkman's  Work* ; 
Ludlow,  War  of  American  Independence  ;  Gordon,  History  of 
the  Independence  of  the  United  State*;  Edward  D.  Neill,  Mae- 
Allister,  College  Contribution*  to  American  History ;  Gordon, 
History  of  the  American  Revolution,  Register  of  Debate*  in  Con- 
are**,  Congressional  Globe,  Annal*  of  Conor***  ;  Coles,  History 
of  the  Ordinance  of  1787  ;  Adams,  Jfetc  England  Federalism, 
1800-15;  Greene,  Historical  View  of  the  American  Revolution , 
The  American  Commonwealth  Series  :  Lodge.  English  Colonies 
in  America  ;  Carrlngton,  Battle*  of  the  American  Revolution  ; 
Nelll,  English  Colonisation  of  America;  Duycklnck,  national 
Portrait  Gallery ;  Holme*.  Annal*  of  America;  Marshall,  History 
of  the  Colonies ;  Palfrey,  History  of  New  England  ;  8tory,  Com- 
mentaries; Story,  On  the  Constitution  :  Frothingham,  Bit*  of  the 
Republic ;  Harpers'  Cyclopaedia  of  American  History  ;  Apple- 
ton's  Cyclopaedia  Of  American  Biography;  John  Robert  Irclmd, 
Tht  Republic:  Scott,  Constitutional  Liberty  in  the  Colonies  ;  Ben- 
ton, Thirty  Tear*  in  the  Senate ;  Irving.  Lift  of  Washington ; 
Kant  Commentaries  on  American  Lost,  Johnston,  History  of 
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United  Stat**,  Johns  Hopkin's  Univrrnty,  Studies  in  History  ana 
Politic*;  Howard,  Loral  Constitutional  History  of  the  United 
State*;  A.  O.  Wright,  Constitution  of  the  Unlttd  Statu  ;  Brown 
son,  American  Republic  ;  Lamp  he  re,  American  Government ;  Wi!. 
•on.  Conoressionai  Government  ;  Mansfield.  The  Political  Manual; 
Cartls,  History  of  the  Constitution  ;  J.  D  Whitney,  United  States; 
Tribune  Almanac.  McPhersnn,  Political  Manual*;  Spofford, 
American  Almanac  ;  Fallows,  The  American  Manual ;  Congress- 
ional Records  ;  Reports  of  the  Officers  of  the  Various  States  •,  His- 
tories of  the  Various  States  ;  Com  pencil  am  of  the  Census  from 
lffio-ISX):  Cooper,  Naval  History  ;  Preble.  History  of  the  Navy; 
Porter,  Constitutional  History;  McKnigbt,  Electoral  System; 
McCrary,  Election  La'Ci;  Cooley,  Constitutional  Limitation*. 
Taxation  and  Constitutional  Laic  ;  Alden,  Science  of  Government; 
Austin.  Constitutional  Republicanism  :  Bradford.  History  of  tht 
Federal  Government,  ITHSI-IKJ?  ■  Cole«,  " 
1787  ;  Dwlght,  History  of  ths  Hartford 

Policy  of  America;  Handlln,  American  Politio* ;  Bnelder.  The 
American  State  :  Spauldiog,  Administrations  of  the  United  States; 
Sumner,  Worts;  Thompson.  Church  and  Stat*(n  ths  U  S.;  Thomp- 
eon.  Revolution  Against  f  ret  Government;  Townsend,  Analysis 
of  Civil  Government ;  Billot's  Debates  :  Constitutional  Conven- 
tion ;  Young,  American  Statesmen  ;  Bancroft,  Formation  of  the 
Constitution  Of  the  U.  S. ;  Blaine,  Twenty  Year*  in  Congress  ; 
Porter  Constitutional  History  of  ths  United  States;  Preble.  His- 
tory of  the  Flag  of  the  United  State*;  Sumner,  Prophetic  Voice* 
Concerning  America  ;  Wilson,  Hiss  and  Fall  of  the  Stave  Power  ; 
Woolsey  end  others,  First  Century  of  the  Republic;  Russell,  His- 
tory of  the  War  of  I81S  :  IngeraoQ,  History  of  the  War  of  181*  ; 
Abbott's  History  of  tte  CivilWar:  Compt*De  Paris,  Historyof  ths 
Civil  War  in  America  ;  Borcke,  Memoirs  of  the  Confederate  War; 
Brown  low.  Rise  and  Progress  of  Secession  ;  Campaigns  of  the 
Civil  War  :  Draw,  John  Brown '#  Invasion  ;  Greeley,  Ameri-an 
Conflict  :  Harpers*  History  of  the  Rebellion;  Pollard,  Loot 
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I'BT-tlOU  OIUOtArHT  ASP  *TATI»TItA. 

North  America  i*  very  nueuoally  divided  between  re,ce»  tpeak- 
Ing  English  and  those  whose  official  lauguage  ia  Spaniah.  From 
too  p«n»l!<it  of  30°  aouth  lb*  eootli.ent  narrow*  very  rapidly.  and 
nearly  ail  the  oountry  to  th"  i  ortb  of  this  parallel  i»  under  tho 
'-unirol  of  English-sneaking  people.  It  ia  true  that  many  ami- 
grant*  from  various  portion*  of  Burope,  and  aome  from  Aria, 
aa  wrll  aa  the  descendant*  of  African*,  ara  mingled  with  the  de- 
«vn-l«iiu  of  th*  K n r1  ii>b :  but  U»l»  does  not  ma'erislly  affflOt  the 
truth  o(  the  *t»iement.  that  uor'.h  of  SO*  tha  English  language  is 
not  inly  dominant,  but  alnuatuuivnsal.  Thia  vaat  region,  emhrac- 
iiig  an  area  of  mora  than  *>vtu  million*  of  square,  mile*,  ia  pretty 
equally;  divided,  ao  far_  a*  are*  U  concerned,  between  colonial 
lioatoaiona  of  Great  Britain  and  a  <*oootry  of  which  tho  nuclous 
wae  once  eolonial  and  English,  but  wbioh  for  a  UtUe  more  than  a 
bund  ml  yearn  has  bran  iod»p  nd*ut  of  tha  mother  country,  and 
which  has  greatly  increased  in  areo  since  that  change  took  place, 
by  the  abaorption.  »*  explained  elsewhere,  of  land  formerly  to  a 
oartaiu  extent  controlled  ti jr.  or  in  nominal  poaaeaalon  of,  peoplo 
•peaking  French  and  Spautah.  Tha  Spanish-apcaktng  inhabl- 
ranta  of  North  America  are  known  aa  Mexioana  ana  Central 
Americana,  'bo  colonial  English  aa  Canadian);  and  ovine  to  tha 
ditficulty  of  making  a  convenient  and  euphonious  arljcctivo- 
appellatlva  oot  of  tho  nam-  United  Butea.  the  citiaeno  of  "the 
Stale*"  are  being  moro  and  mora  generally  designated  by  the 
term  "Americana." 

The  British  poaacafioua  in  North  America,  although  aboat 
equal  in  arvn  to  the  Unired  Status,  are  much  leu  densely  popu- 
lated than  this  country,  and  n  ill  iD  nil  probability  e\ it  remmu  so, 
sinoe  In  reward  to  climate,  toil,  and  mineral  productions,  tho 
northern  portion  of  tbn  continent  stands  in  a  position  greatly  in- 
ferior to  'hat  of  the  more  southern  region-  To  the  United  Stale* 
belongs  lb/it  portion  of  North  America  which  by  its  poaition  in 
latitude  in,  in  large  p*n,  capable  of  supporting  a  dense  popula- 
tion, and  where  the  climaCio  coiidiliona  ur»  highly  favorablo  to 
intolloctuBl  and  physical  development. 

The  ari-u  inubraoed  under  the  designation  of  "the  United 
Stales"  (of  North  A  merles;  extend*  trviu  t!ie  Atlaulia  to  tho 
Pacific  Ocean.  Its  boundaries,  other  than  there  oceans,  are  in 
part  natural  and  in  part  Artificial  Tbe  Gulf  of  Mexico  fnmt*  the 
southern  ho-tudary  of  the  United  State)  between  tho  moridlana  of 
Kt°  and  97*.  Between  Mexico  and  the  United  States,  the  bound- 
ary L«  in  part  natural  and  in  par:  iirbltntry.  Tho  in««t  eaaentl&l 
feature  of.  thia  boundary  i»  the  Rio  Grande,  from  the  month  of 
which  the  division  lino  between  Mexico  and  the  United  Slatoa 
follows  this  river  to  the  point  where,  the  parallel  of  31"  47'  inter- 
sect* it. 

Tho  boundary  line  between  the  United  States  and  Canada  fol- 
low! the  middle  of  tho  ?t  Lawrence  River  and  the  Groat  Lake*, 
from  the  point  where  tbo  4Mb  parallel  cut*  that  rivor  to  a. point 
on  Lake  Superior  where  the  Rainy  Lako  River  enters  that  lake, 
thence  op  that  river  to  a  point  on  the  west  aide  of  the  Lake  oi 
the  Wood*,  and  then re  along  tho  49ih  parallel  t»»  Puget  Soond. 

The  triangular  aroa  between  Lakes  Ontario  and  Krlo  ou  one 
side  and  Lake  Huron  on  the  other  extend*  fur  to  the  south  of  the 
vetonlulog  portion  of  Canada,  and  till*  southerly  area  oonstitntvs 
the  most  valuable  and  thickly  inhabited  portion  of  the  Dominion. 

The  United  filatea,  as  thn*  limited,  leaving  out  of  consideration 
the  reuintn  territory  of  Alaska,  comprises  an  area  of  S.OUo.eOO 
square  miles.  Thij  includes  So.oOO  square  mile*  of  water  enrfaoe, 
embracing  the  following  items  :  — 

Coast  water*,  bava,  gnlfs.  sounds,  ete.              .  17  2» 

River*  and  amaller  streams   1 1/00 

Lake*  a  nd  pond*  

Leaving  the  tot«l  Und  »urfsro   2.970.(KX> 

Tottl   .  3,0iS.ii!0 

Under  the  herfl  of  "lake*  andponda."  as  given  above,  no  portion 
of  the  Great  Lakes  i«  included  Th*  area  of  Ala«ka  is  nivcn  in 
the  Cenaua  Keport  of  l&H)  n»  being  o'}l,<0t»  *<tu»r<i  mile*,  which 
flrure*.  howorcr.  can  Uo  only  ,\  rough  approximation,  and  which 
4lffer  greatly  from  those  given  in  tin'  Report  of  the  Oouitui.«;!.oncr 
•f  the  ilenera!  luitul  Off;ro  for  lh"  year  ending  June  3D.  K80. 
The  lofjil  of  the  p-isHe.-sions  of  the  United  Statf*  ia  therefore, 
approximately.  3,f£7.fiOo  *.(uare  mile".  Th»  area  of  the  BrltisU 
Poanewinn*  In  Vortl'  America,  including  Newfoundland,  but  not 
the  Arctic  Archipelago,  is  given  by  Belnii  and  Wngnor  at  ,t.2I.S,(<77. 
and  by  .Mr.  Selwyn,  (iosemmerit  Ovologivtof  Canada,  at  IJW.iiV 
B'luare  rnili-j,— the  Uikt  cstiriiBf  including  N'ewfonndlnnd,  and 
t'm  tbo  i*lands  in  the  Arctic  <  ict  an  mni  Hudson's  Bay.  Tbi'  ar<-ii 
of  Mexico  is  (riven  by  Helun  and  Wagner  aa  7S1 .177  »<iunr«  mile), 
and  that  of  Centra'  Amcrici  21 1 .1-J0  aiioarc  miles.  Tho  total 
area  of  North  America,  including  the  Arctic  Archipelago  and  Cen- 
tral America,  inay  tliere;or>-  be  upproximately  atatfd  as  follows  ■— 

Rriti-li  Po»»e-*io:i»   3,X*.fW 

United  states   3, W .!•<•.» 

Mexico   7*1,177 

Central  America   211  Jil) 

Total   fi.nr^.i.i; 

The  area  of  the  United  StH>e<  lies  bcrnc->i  (h-  t'Trh  and  12ith 
•tude.  and  the  25th  and  47th  decrees  of  latitude 


Tha  form  atid  character  of  the  eoait  Hue*  of  the  United  Blalec 
may  properly  first  elaim  our  attention  in  a  topographic  sketoh  of 
the  area  under  coo«id<-ration.  Th  -  faoilitie*  fog  good  harbors  are 
lacking  on  both  eoasts.  The  defl-lenoy  in  thia  rsspect  on*  the 
PaciCo  side  ia  striking,  there  tying  only  one  important  hay  on  thn 
coast  between  San  Diego  and  Puget  Sound;  najnely,  that  of  roan 
i  ran ci*oo.  This,  as  compare.!  witB  the  trusa*  of  the  land,  is  of  in'ig- 
nifioaut  sue,  but  M  furnishing  ft  larjje,  *afe,  and  eaail>  ac-e»sibTe 
harbor,  U  of  the  greatest  importance.  Tho  indentation  at  6aa 
Diego  is  much  smaller  than  that  of  6*n  Franeiaao,  bal  that  also 
furnishes  a  eominodioui  harbor.  With  then  oxoeptionr.  ihcroaro 
within  the  limns  of  iho  United  States  no  aatUfaotory  hRrbors  on 
tht  Pacificcoasr.  exctft  those  of  Poget  Sound  and  Columbia  Riyor 
in  tbe  extreme  north. 

The  eastern  coast  of  tho  United  rJUtea  is  provided  with  aeveral  Ports  and 
good  harbors  and  some  large  bays.  On  th-  Maine  rxwi-t  there  is  'he  1 
harbor  of  Portland,  which  may  Ixxiakenaa  a  typo  of  a  number 
of  safe  and  commodious  ports  alongthe  coast,  in  Mae*achu»«t(  . 
Capo  Cod  incloses*  large  and  safe  bay.  at  the  lor.  er  end  of  which 
is  situated  the  harbor  of  HoMon.  In  New  York,  the  situation  of 
the  city  by  the  same  name  makes  th#t  port  the  most  Importer  t. 
center  of  commerce  in  the  United  Btates. 

The  iur*ri<irlty  and  eomnKvllousnejts  of  the  harbor  of  New  York 
depend*  In  part  on  the  breadth  of  the  Hudson  near  Its  mouth— 
this  river  being  in  fact  almost  au  arm  of  the  re* — and  alto  on  the 
poaition  of  Long  Island,  tho  war  tern  end  of  which  ia  so  planed 
with  reference  to  the  eoaet  of  New  Jersey  and  •  closely  con- 
tiguous email  ialaud  tStaten  Island}  a*  to  ineloto  a  targe  land- 
locked area  called  the  I  pper  Bay. 

Iwng  Island,  off  the  coast  of  Connecticut,  has  a  length  of  120 
inllos.  It  is  the  only  Island  of  any  importance  on  tbo  Atlautio 
oast.  There  nros  number  of  amaikroncs,  aoch  as  Block  Island, 
Nnruieltctand  Martha's  Vineyard. 

South  of  New  York  are  the  Chesapeake  and  1").  Inttsr'j  Bays. 
The  latter  pceiyes  the  water  of  the  Delaware  River,  and  the 
Cbcsapcake  that  of  tho  Potomac  and  the  Soi-^uehnniiu.  The 
la,rgi*t  indentiitioa  ou  the  eotwt  of  tho  United  St,,te,  is  the  t>ulf  of 
Mexico. 

It  I*  into  this  great  reservoir  that  the  snpciflnou*  w»t«r»  of  tbe 
larger  portion  of  the  United  r-tates  arc  carried,  chiefly  by  the 
Mis.iasippl  and  Missouri,  bat  rlxo  by  direct  drainage  into  the 
Gulf  from  tho  adjacent  States.  Tho  peuiin-ula  of  Florid*,  projoet- 
ing  from  and  ex  tending  five  degree*  snutli  of  tbe  mainland,  and 
forming  the  enstern  boundary  of  tho  Gulf,  is  of  moro  importance 
lu  it*  relations  to  the  current*  entering  into  the  Gulf  than  it  Is  as 
an  addition  to  the  inhabitable  territory  of  tbe  country. 

A  largo  portion  ot  thu  northern  boundary  of  the  United  States 
is  of  n  peculiar  kind-  It  is  neither  laud,  river,  nor  nccen.  but 
fresh  water;  It  being  a  line  dranu  through  the  central  porth  u  of 
fiior  of  the  Ro-culled  "Great  Lakes"— Outario.  Erie.  Huron  and 
Superior.  Lake  Michigan,  on  tbe  other  band,  ia  wholly  within 
the  limit*  of  tho  United  State*.. 

Tho  Great  Lake*,  which  am  five  in  number,  constitute  a  most  The  Greet 
important  feature  in  the  topography  of  the  country.  Ther  mo  Lake*, 
romwkable  for  their  aiw,  and  for  the  m  ar  approach  to  c^iinlity  of 
alritndo  above  the  si-n-level  of  thn  surface  of  the  four  largos t  one*. 
Navigation  Is  entirely  uninterrupted  between  Erie.  Uur«n  and 
Michigan,  and  the**  have  the  following  elevations:  Krie  573  feot; 
Huron. Srt2;  Michigan,  WJ.  Lake  Superior  is  twenty  feet  higher 
than  I^ske  Michigan,  but  this  obstruction  hAs  boon  overcome  bv  tho 
buildingof  acja.-al  around  tbo  l'alla  of  St.  Mary  (Saut  Ste.  Mari-t, 
with  «  single  lock  of  sufficient  dinnen^ncn  to  iiocondimdatr  ve-sela 
a-id  steamers  of  the  largest  *ii«.  l.nkv  Ontario  U  3iC>  feet  lower 
tr.afl  Krie.  and  these  two  lakes  are  conni'Cti-ii  by  a  canul  on  th* 
Csitadft  side:  while  Krie  ia  also  thus  connected,  on  the  American 
f.de,  with  the  Hudson  iltror,  r.nd  thmukh  thia  » 1th  the  Atlantic. 

As  before  runiarkcl.  the  chief  dm insge  of  the  United  .^tn  tes  is  to 
tho  Golf  of  Mexico,  through  rhe  *r»tcm  of  th"  Mi«*t«sippi-Mls»'otirt 
and  their  trihotarie*.  as  will  bo  rcen  b)  tho  followin*-  tnhic  chew- 
ing the  extent  of  tho  various  important  division*  of  tho  dr'ainaeo 
area  of  the  country.  «*  ei von  by  tho  U.  S.  t.Vi,.,i-  of  1 

Atlttntic  and  Gulf   2  17s  ;i0 

Great  Basin   '?s',i'tu 

Ptieifiti  Mope   ti|«,«4D 

Tho  drninage  area  of  tho  Misfi-»ippi  Missouri  River  is  e«ti. 
mated  at  l,2t0.ifli»  equaro  mile?  or  'oicwhnt  over  otio  U.irJ  of  tho  Drolr a -v 
entire  nrca  of  tho  country.    Tbe  drainage  Into  the   Vtlrmtic  and  nreo*  " 
tinlf,  a*  stated  above  a*.  2,17*. 21u  *qu»rw  miles,  is  divided  aa 
follows.— 

Nerv  England  coast   fil  KM) 

Middle  Atlimtie  oatt   K'UT!) 

South  Atlantic  cjn-t   UfJOm 

Great  Iiakea   liZ'jUH 

Gulf  of  Mexico   1.7£>'m 

Total   2.178,210 

Tho  drain*.;e  inlo  iho  Gulf  of  Mexico  is  thus  divided:— 

TntotheGnlf  direct     485 .Ml 

Through  tbo  Missif.ippi  River   1^40 A* 
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Thlt  Indication  of  tne  overwhelming  preponderance  of  tha 
drainage  of  the  territory  of  the  United  atnics  into  tbe  Unit  of 
Mexico  naturally  o'vent  tho  way  to  a  recognition  of  the  moat  im- 
portant fact  in  the  topography  of  the  country  —  name!/,  tha 
existence  of  such  no  orographic  structure  as  compels  the  water* 
to  concentrate  themselves  into  one  great  lyitem  of  tributaries 
touting  in  from  the  east  and  the  weit,  and  uniting  in  a  main 
aorth-and-touth  channel.  The  mute  of  thin  state  of  things  be- 
comes evident  when  we  notice  tho  general  relief  of  the  country, 
and  the  positions  of  tho  various  watersheds.  To  acquire  tbe  best 
general  idea  of  the  relief  of  the  surfseoof  the  United  Sutes,  we  may 
begin  by  supposing  tbe  land  to  be  depressed,  or  the  level  of  the 
ooean  raised,  to  an  amount  cqusl  to  one  thousand  feet.  By  doing 
this  we  should  flood  a  great  strip  of  country  soross  tho  continent. 
Mexico  would  roinain  on  the  west  a  great  mass  of  land,  while  to 
the  north  of  the  United  State*  the  land  would  rapidly  diminish  as 
higher  latitudes  were  reached. 

CgXEKAt.  TOFOOBAPHY. 

Tn  describing  the  physical  feature*  of  a  country,  it  is  necessary 
to  consider  its  general  plan,  the  skeleton  or  framework  of  moun- 
tains, to  which  its  plains,  Talloys,  end  river  systems  are  subordi- 
nate, and  on  tbe  direction  and  elevation  of  whose  parts  its  climate 
is.  in  a  very  Urge  degree,  doi^ndent. 

The  skeleton  of  the  United  States  is  represented  by  two  great 
systems  of  mountain  ranges,  or  combinations  of  ranges,  one 
formiug  the  eastern,  the  other  tbe  western  side  of  the  framework 
by  which  the  central  portion  of  our  continent  is  embraced.  These 
two  systems  are  the  Appalachian  ranges  and  tbe  Cordilleras  of 
North  America.  These  systems  are  of  very  different  magnitude 
and  extent.  Between  them  stretches  a  great  interior  valley,  occu- 
pied by  the  Mississippi  and  the  great  lakes. 

The  central  portion  of  tbe  United  States  it  nearly  a  level  area, 
embracing  a  tract  of  country  about  1250  miles  east  and  west,  and 
•boat  1200  miles  north  and  south.  It  slopes  gently  downward  to 
tho  center  from  the  east  and  west,  and  towards  the  Uulf  of  Mex- 
ico, from  its  northern  limits.  The  mountain  regions,  both  on  the 
east  and  west  coasts,  are  not  embraced  under  one  continuous 
rcnge,  but  are  complicated  in  their  orographic  structure. 

The  eastern  and  western  elevated  regions  being  made  up  of  a 
great  number  of  topographically  more  or  less  detached  portions, 
it  was  not  until  a  comparatively  recent  period  that  these  regions 
received  tuch  general  distinctive  appellations  as  would  evidently 
be  required  in  any  discussion  or  description  of  the  country  as  a 
-whole.  At  tho  present  time,  by  general  consent  of  geographers 
ami  geologists,  the  eastern  elevated  side  of  the  continent  Is  called 
the  Appalachian  Region;  the  western  the  Corpillkrah.  while 
the  comparatively  level  country  between  these  ranges  is  known 
as  the  Mississippi  Vai.lky. 

The  Ortat  Baein  of  lAe  Mieeieeippi  is  bisected  through  its  cen- 
ter by  a  supreme  artery,  which,  above  St.  Louis,  bat  reoeived  the 
name  of  the  Mieeouri.  and  below  the  Mieeieeippi  River. 

This  is  5,000  miles  in  length,  and  its  surface  is  a  continuous  in- 
clined plane,  descending  seven  inches  in  the  mile.  Into  this  cen- 
tral artery,  as  into  a  common  trough  desoend  innumerable  riven 
coming  from  the  great  mountain  chains  of  the  continent. 

All  of  the  immense  area  thus  drained  forms  a  single  ions,  of 
which  the circumferent  mountains  form  the  rim.  It  may  be  also 
called  an  amphitheatre,  embracing  1.500,000  square  miles  of  surface. 
This  has  been,  during  the  antediluvian  ages,  the  bed  of  a  great 
ocean,  such  as  is  now  the  Gulf  of  Mexico,  or  the  Mediterranean, 
above  the  turfaoe  of  which  the  mountain's  protruded  themselves 
as  islands.  Gradually  filled  up  by  the  filtration  of  the  waters 
during  countless  sges,  it  has  reached 
other  basins,  over  which  the  ooei 
the  waters  have  retired. 

The  Matin  of  the  Mietiitipp*  tt,  then,  a  pavement  at  calcareous 
rock,  many  thousand  feet,  in  depth,  formed  by  the  sediment  of 
the  superincumbent  water,  deposited  stratum  upon  stratum,  oorn- 

firesscd  by  its  weight  and  orystalliscd  into  rock  by  its  chemical 
crmcDta lion  and  pressure.  It  isin  exact  imitation  of  this  sub- 
time  process  of  the  natural  world  that  every  houtowife  com- 
tresses  the  milk  of  her  dairy  into,  solid  cheese  and  butter.  It  is. 
therefore,  a  homogeneous,  undulating  plain  of  the  secondary  or 
sedimentary  formation,  surmounted  by  a  covering  of  soil  from 
which  springs  the  vegetation,  as  hair  from  tho  extornal  skin  of 
an  animal.  Through  this  coating  of  toil,  and  into  tho  soft  eurfaoo 
f  trata  of  rock,  tbe  descending  frv»h  waters  burrow  their  channels, 
converging  everywhere,  from  the  circumferent  rim  to  tho  lowest 
It  rel,  and  pass  out  to  tho  sea. 

Tho  most  notioesbio  facts  in  regard  to  in  It  vast  area  are  its 
slight  elevation  above  sea-level  and  the  general  plain-like  char- 
acter of  its  surface.  These  conditions  are  well  illustrated  by  tha 
statement  that  at  Cairo,  the  junction  of  the  Ohio  and  the  Missi*- 
sippi.  wo  arj  1.100  miles  from' the  Uulf.  and  yet  only  about  300 
foot  above  tbe  sea-lovol.  Aj  Pittsburgh,  tho  head  of  the  Ohio 
river  proper,  we  have  attained  an  elevation  of  only  690  feet. 
Going  in  tho  opposite  direction,  or  following  up  the  tributaries  of 
the  Mississippi  and  of  the  Missouri,  which  come  in  from  the  west, 
we  have  a  tsmilar  condition  of  things.  One  may  travel  up  the 
Platte  or  the  Kansas  for  hundreds  of  miles,  rising  to  gradually 
and  so  imperceptibly  that  tho  country  seems  all  the  time  a  level 
plain.  From  Council  H  luffs  to  the  source  of  Lodge  Pole  creek, 
along  tho  line  of  the  Union  Pecifio  railroad,  the  a-soent  averages 
only  5  fei  l  to  tho  mile.  From  St.  Paul,  which  is  only  700  feet 
above  the  sea,  we  travel  for  670  miles  westerly  before  the  mouth 
of  the  Yellowstone  is  reached,  and  hero  we  haro  attuned  an  alti- 
tude of  only  2,010  feet,  with  an  average  rise  of  only  2  feet  to  the 

111  The  great  lake?,  tuoso  vast  expansions  of  tho  upper  waters  of 
tho  St.  Lawrence,  -ire  among  tbe  grandett  of  the  geographical 
features  of  the  North  American  continent.  ' 


its  present  altitude  above  the 
iow  etlll  roll,  and  into  which 


for  tbotr  immense  area,  and  for 
above  tea-level,  tod  the  oonsequc 
for  commercial  intercourse. 

Their  combined  area  it  a  little  more  than  90,000  square  mil  en. 
Lake  Superior  having  over  30.000,  and  Lakes  Michigan  and  Huron 
each  over  20,000  square  miles  of  turfaoe.  Erie.  Huron,  and. 
Michigan  are  nearly  on  the  tame  level,  the  extrcmo  difference  be- 
tween the  first  and  the  last-named  being  only  about  16  feet,  while 
Superior  it  only  20  feet  higher  than  Michigan,  or  36  above  Erie 
Tbe  divide  between  the  great  laket  and  the  waters  flowing  into 
the  Mississippi  and  itt  tributaries  i*  alto  eTerywhere  low,  and  at 
the  lower  end  of  Lake  Michigan  It  is  to  trifling  that  only  a  small 
amount  of  excavation  has  been  required  to  cause  waters  which 
formerly  flowed  into  that  lake  to  run  toward  the  Gulf  of  Mex- 
ico. Lake  Ontario  it,  indeed,  323  feet  lower  than  Lake  Erie, 
about  half  the  descent  from  one  to  the  other  being  made  in  one 
tingle  plunge  of  the  rait  body  of  water,  forming  a  cataract  which 
has,  in  all  probability,  no  rival  in  tbe  world. 

The  level  and  fertile  region  of  tbe  Mississippi  valley  it  pro- 
longed toward  the  far  southwest,  around  the  Gulf  of  Mexico  and 
far  into  the  Interior  of  Texas,  where  it  finally  passes  into  the  ele- 
vated, barren  plateau  of  the  Llano  Estacado. 

All  that  portion  of  tbe  Mississippi  basin  lying  between  the  Thai 
Mississippi  River  and  the  A  tlantte,  is  densely  timbered,  excepting 
only  a  portion  of  Indiana.  Illinois,  and  Wisconsin;  to  also  sue  the 
States  of  Louisiana,  Arkansas,  and  South  Missouri.  An  Irregular 
line  from  the  head  of  Lake  Erie,  running  toward  the  south  tsnd 
west  into  Texat,  defines  the  cessation  of  the  timber.  Between 
this  line  and  the  tea  exists  a  continuous  forest  region,  perpetually 
moistened  bv  showers  from  the  ocean.  Beyond  this  line,  and 
deeper  into  toe  continent,  the  upland  oeesee  to  nourish  timber, 
which  it  replaced  by  luxuriant  annual  grasses,  though  narrow 
lines  of  forest  continue  upon  the  saturated  bottoms  of  the  rivers 
and  in  the  islands.  This  it  the  Prairie  region  of  luxuriant  annual 
grasses  and  soft  arable  soil,  orer  which  the  flree  annually  sweep 
after  the  decay  0]  vegetation. 

The  termination  of  this  belt  it  marked  by  an  irregular  line  par- 
allel to  the  first,  where  tbe  rain  ceases,  and  the  timber  entirely 
disappears.  It  it  about  450  milet  in  width,  and  within  It  arti- 
ficial irrigation  it  not  practiced  nor  neceeaary,  it  being  every- 
where soft,  arable  and  fertile. 

To  this  succeed*  the  immense  roinfrtt  region  onward  to  tho 
mountains,  exclusively  pastoral,  of  a  compact  toil,  coated  with 
the  dwarf  buffalo  grata,  without  treat,  and  the  abode  of  the  ab- 
original cattle.  That  no  desert  doea  or  can  exist  within  thie 
basin,  is  manifest  from  the  abundance  and  magnitude  of  the 
rivers;  the  uniform  calcareous  formation;  the  absence  of  a  tropi- 
cal sun;  its  longitudinal  position  across  the  temperate  tone;  and 
the  greatness  and  altitude  of  the  moun taint  on  its  western  rim. 
The  river  system  of  the  Mississippi  Basin  resembles  a  fan  of  Rivi 
pnlm-leaf.  The  stem  In  the  State  of  Louisiana  rests  in  the  Gulf ;  tytv 
above,  the  affluent  riven  converge  to  it  from  all  parts  of  tbe 
com  paw.  From  the  east  come  in  the  Homochitto.  the  Yaxoo,  the 
Ohio,  the  Illinois,  and  the  Upper  Mississippi.  From  the  wx*(, 
the  Red  River,  the  Washita,  the  Arkansas,  tbe  White,  St.  Francis 
and  Osage  Riven,  the  Kansas,  the  Triple  Platte,  the  L'Eau  qui 
Conn,  and  the  Yellowstone,  all  navlga  le  riven  of  great  length 
and  importance.  These  riven  present  a  continuous  narignolt 
ehannel  of  22.500  miles,  having  45,000  miles  of  shore— an  am  oust 
of  navigation  and  coast  equal  to  the  Atlantic  Ooean.  The  a  re  a  of 
the  Mississippi  Basin  classifies  itself  Into  one-and-e-half-flf  tb*  ef 
tho  compactly  growing  forest,  the  tame  of  prairie,  and  two-fifths 
of  great  plaint.  Through  all  of  these  the  river  system  is  reunited 
a*  minutely  complex  at  are  the  veins  and  arteries  of  the  human 
system. 

Beyond  this  great  main  river  itretch  out  the  vast  prairiee  of  the  Till 
west.  These  plaint  are  not  deeerte;  they  are  calcareous,  and  form 
the  Paetoral  Garden  of  the  world.  Their  position  and  area  may 
be  easily  understood.  The  meridian  line  whieh  terminates  tbe 
States  of  Louisiana,  Arkansas,  Missouri  and  Iowa  on  the  w/eeu 
forms  their  eastern  limit,  and  the  Rocky  Mountain  crest  their 
western  limit.  Between  these  two  limits  they  occupy  a  longitudi- 
nal parallelogram  of  less  than  1,000  milet  in  width,  extending 
from  the  Texan  to  the  Arctio  coasts.  There  la  no  timber  upon 
them,  and  tingle  trees  are  scarce.  They  hare  a  gentle  elope  from 
the  west  to  the  east,  and  abound  in  riven.  They  «re  clad  thick 
with  nutritious  grasses,  and  swarm  with  animal  life.  The  eoil  is 
not  tiliciout  or  tandy,  but  it  a,  fine  oalcareone  mould.  They  ran 
smoothly  out  to  the  naviguble  riven,  the  Missouri,  Mississippi, 
and  St.  Lawrence,  and  to  the  Texan  coast.  Tbe  mountain  tna-*oi 
toward  the  PaeiJU  form  no  serious  barrier  between  them  and  thut 
ocean.  No  portion  of  their  whole  sweep  of  surface  la  more  than 
1.0U0  milet  from  the  most  facile  navigation.  The  prospect  is 
everywhere  gently  undulating  and  graceful,  being  bounded,  u 
on  the  ocean,  by  the  horiton.  Storms  are  rare,  except  during  the 
melting  of  tho  snows  upon  the  crest  of  the  Rocky  Mountains. 

The  climate  Is  comparatively  rainlete;  the  riven  serve,  like  the 
Kile,  to  irrigate  rather  than  dnih  the  neighboring  turfaoe.  and 
have  few  affluents.  They  all  run  from  meet  to  east,  having  beds  shal- 
low and  broad,  and  tbe  basins  through  » Inch  they  flow  are  fiat,  long 
and  narrow.  The  area  of  the  Great  Plains  is  equivalent  to  the 
turfaoe  of  the  twenty-four  States  between  the  Mississippi  and  the 
Atlantio  Sea.  They  are  one  homogeneous  formation,  smooth, 
uniform,  and  continuous,  without  a  single  abrupt  mountain,  tim- 
bered space,  desert,  or  lake.  From  their  ample  dimenrione  and 
position  they  define  themselves  to  be  the  patture-JUlda  of  (sW 

world. 

The  Pastoral  Region  is  longitudinal.  Tho  bulk  of  It  Is  under 
the  Temperate  Zone,  out  of  which  it  runs  into  the  Arctio  Zone  on 
the  north,  and  into  the  Tropical  Zone  on  the  south.  The  parallel 
rabU  »nd  maritime)  region  flanks  it  on  the  ewti  ttot 
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While,  en  the  whole,  so  nearly  a  plain,  this  vsax  ■rep,  ootnnrU- 
ing  over  a  million  and  a  half  square  mile*,  bat  considerable 
diversity  of  surface.  It  being  not  altogether  dcuituteof  mountains. 
Hint  of  which  rise  to  a  considerable  altitude.  To  describe,  even 
with  a  moderate  amount  of  detail,  the  ba-in  of  the  largest  riv-r 
•j  Jtem  but  one  in  tho  world  would  require  many  volume*.  All 
that  can  be  done  I*  to  indicate  the  salient  futures  of  ita  geology, 
as  supplementary  to  that  which  bus  been  raid  in  regard  to  the 
■truoture  of  the  greet  mountain  systems  by  which  this  geologi- 
cally comparatively  undisturbed  retrion  is  framed  in. 

The  Tertiary  and  Cretaceous  rocks,  extending  along  the  Gulf 
and  up  the  Mississippi  Valley  a*  far  ai  the  Ohio  River,  underlie 
■••bout  one- ha  If  of  Alabama  and  Arkansas,  the  entire  State  of 
Mississippi,  Louisiana,  parts  of  Tennessee,  Kentucky,  a  small 
corner  of  Missouri,  nnd  nearly  all  of  Texas.  Tb«rice  this  geological 
formation  follows  the  general  'rend  of  the  Rocky  Mountains,  on 
their  eastern  side  and  underlies  the  w  estern  half  of  Kansas,  nearly 
»ll  of  Nebraska.  North  and  South  Dakota,  a  portion  of  Iowa,  and 
thn  western  part  of  Minnesota. 

Triassio  rocks  stretch  over  a  larw»  area  of  Texas:  ♦hey  also  ex- 
lend  into  the  Indian  Territory  and  the  southern  part  of  Kansas. 
All  but  •  small  portiou  of  tho  Northern  Central  group  of  States 
and  portions  of  the  Southern  Central  group  of  Slates,  are  of  the 
PnJeosoio  rock  formation,  covered  by  poet-Tertiary  and  recent 
detrital  formations.  In  southeastern  Missouri,  the  Asoio  area  is  im- 
portant from  an  economical  standpoint.  Iron  ores  of  immense  value 
occur  in  Pilot  Knob.  Iron  Mountain  and  other  localities.  Iron  is 
also  found  in  tho  Asoio  formations  about  Lake  Superior,  In  the 
States  of  Wisconsin  and  northwestern  Minnesota.  North  of  tots 
iron  region  is  the  copper-bearing  rock  of  the  lower  Pilurian  age. 
Over  New  York,  northern  Pennsylvania,  and  the  country  border- 
ing on  the  Great  Lakea  is  found  •  Urge  amount  of  "drift."  How 
this  so-called  "drift"  was  distributed  over  this  area  is  a  question 
which  ha*  long  born  a  subject  of  discussion  among  geologists.  Br 
s»rthe  larger  number  of  those  who  have  lni»stigated  the  subject 
ascribe  the  origin  of  this  coarse  detrital  material  to  glioisl 
causos.  It  is  bp  I  loved  that  at  one  tlmo  the  northern  part  of  the 
continent  wis  covered  with  loe,  and  that  Which  we  see  on  the 
present  surface  of  'be  reg inn  that  wss  thus  covered,  i*  tho  result 
of  the  action  of  these  glaciers,  or  of  the  floods  which  were  pro- 
duced when  they  melted. 

Til  OORDILLgRAX  BSD  ION. 

The  Cordilleras  are  a  part  of  the  great  system  or  oh»in  ot 
rnounUlns  which  borders  the  Paoiflo  coast  of  both  divisions  of 
the  American  continent.,Sonth  and  North  America,  and  forms  its 
dominating  ani  most  imposing  feature 

From  Mexico  the  system  of  the  Cordillera*  enters  oar  territory, 
widening  and  gaining  in  complexity.  Just  above  the  southern 
border  of  Arizona,  along  the  parallel  of  Sf*.  occurs  the  greatest 
depression  of  the  Cordilleras  existing  anya  hero  north  of  southern 
Mexico',  and  hero  the  continent  inay  be  traversed  without  rising 
to  an  elevation  of  o\ er  I.OOO  feet.  The  country  along  this  line  is  a 
table  land,  with  man)  short  and  broken  rangvs  of  no  great  alti- 
tude built  upon  it,  but  deeply  excavated  bv  numerous  canons,  a* 

"on'thuTplsteau.  in  latitude  35'.  is  a  group  of  extinct  volcanoes, 
similar  to  the  range  which  traverse*  Mexico.  The**  grand  vol- 
eanb  ooncs.of  which. ^an  Francisco  mountain  is  the  loftiest  and  the 
best  known,  riae  to  nearly  double  the  altitude  of  the  plateau  on 
which  they  stand.  The  greatest  w idth  of  the  Cordilleras  is  slong 
the  line  passing  from  the  \icinity  of  Ban  Franoisco.  by  Ureat 
5«Jt  Lake,  to  Fort  Isi ramie,  or  between  latitudes  and  42°. 
Uere  tho  mass  of  monntatns  and  plateaus  attains  a  breadth  of 
fully  a  thousand  miles;  and  if  the  Black  Hills,  an  outlier  of  tho 
Rocky  Mountain*,  in  latitude  *4*,  are  included— a*  they  may 
properlj  be-^the  total  breadth  of  the  cowp/rra*  of  range*  will 
be,  m  its  maximum,  over  1,100  miles.  The  whole  areaembraced 
within  the  mountainous  belt  which  we  call  the  Cordilleras  is 
but  very  little.  If  any.  short  of  a  million  of  square  miles,  orone- 
Ihird  the  area  of  the  country.  •  Hence  It  may,  with  proprict),  be 
calle-i  the  greatest  physical  feature  of  our  territory. 

To  roughly  Indicate  the  shape  of  the  mas*  of  the  Cordilleras  we 
may  considorit  as  having  a  lozenge-shaped  furure.  bounded  by  two 
parallel  north  and  south  sides  and  two  northwest  and  .outheast 
aides.  The  length ,  of  each  side  is  approximately  «X)  mile*.  The 
western  edge  of  the  flgiire  corresponds  in  trend  to  the  line  of  the 
Pacific  coast,  which,  as  a  glance  at  the  map  will  show,  is  north- 
west and  southeast  a*  far  as  Capo  Mendocino,  and  from  there  to 
VancouTer  Island  north  and  sooth  nearly.  Thenorhand  south 
trending  portion  of  the  Pacific  edxe  of  tho  Cordilleras  in  known  as 
the  t  a-scade  range;  the  northwest  and  southeast  range  as  th-» 
i-Merra.  Nevada.  Here,  bordering  on  the  Cascade  and  Sierra 
Nevada  ranges,  but  still  nearer  the  ocean,  are  the  Coast  range*, 
parallel with the  loftier  masses  on  the  east,  and  inosculating  with 
them,  at  various  point*,  in  such  a  manner  that  a  distloet  sepa- 
ration between  coast  and  interior  ninites  seems  hardly  possible,' 
f'Jt-'rr  Sp  geoamphiciil  or  on  ecological  Kroands. 

The  Rocky  Mo n  n  tai n s  p rope*  form  the  eastern  rim  of  the  Cor- 
dilleras. Throughout  New  Mexico,  Colorado,  and  southern 
Wyoming  their  face  ranges  north  sr.d  sooth.  The  northern  part 
SL^^t**?!'  yin,  >«  northern  Wyoming  and  Montana,  pre- 

Tho  lozenge  shaped  figure  thus  Indicated,  framed  In.  aa  It  war*, 
tiy  tho  <  a-canti  range  and  Sierra  Nevada  on  th*  west  and  the 
*KS  ri *1."unU'M  on  the  east,  incloses  a  high  plateau,  which, 
10  rr«  f.  f  2wlter  fHat,  *"?  Vm"-0**  »"  elevation  of  from  4.000  to 
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Let  -is  consider  it  in  IU  great  general  features-  It 
divided  into— 
1st.  The  section  of  »Le  Rocky  Mountain!. 
3d,    That  of  the  plateaus. 
3d.    That  of  the  Ureal  Basin,  and 
4th.  That  of  the  Pacific 

The  eonntry  lying  cast  ot  the  first  section  Is  a  great  plain,  e* 
tending  to  an  und<  finable  eastern  limit,  which  may  be  set.  how- 
ever, roughl)  at  the  K<Kh  meridian.  This  plain  is  not  strioily 
level,  but  undulating,  liko  the  suellof  the  sea.  Most  of  the  stream 
valleys  are  shallow  depression*,  and  the  divides  between  the  to. 
are  but  slightly  marked.  These  plains  rise  slow  ly  wejtward,  wlih 
an  e\en  gradient,  toa  height  of  4.0UU  to  6,000  fret  at  the  eastern 
base  of  the  Rocky  Mountains,  being  the  highest  in  Colorado,  de- 
creasing tbeneo  northward  and  southward.  They  are  covered  with 
grasses  almost  throughout,  and  form  a  graxing-ground  of  almost 
incalculable  capacity . 

With  tho  exception  of  the  Missouri  and  the  Yellowstone,  noue  of 
the  streams  are  of  any  importance  to  naviga'Sn,  and  they  are  of 

further  on. 

The  Rocky  Mountains  form  the  eastern  member  of  the  Cor  ft0*1^ 
dillernu  system.— a  member  made  up  cf  many  subordinate  ranges,  Mount 
each  range  or  sub-group  of  ranges  having  a  distinctive  Dame,  recog- 
nized by  those  living  near,  while  the  name"Rocky  Mountains"  is 
in  general  use  aa  the  proiicr  appellation  when  a  number  of  these 
sub-groups  of  ranges  are  intended  to  be  included  under  one  com- 
mon name. 

From  the  south  border  of  the  United  State*  to  about  latitudo 
their  general  course  is  nearly  north  and  sooth,  and  from  this 
point  northward  to  the  British  lino  it  is  caarly  northwest,  thns 
forming  the  two  eastern  aides  of  the  lozenge  above  spoken  of . 
They  consist  of  a  number  of  ranges,  nearly  all  of  which  trend 
parallel  to  one  another— a  feu  degrees  east  of  south  and  west  of 
north,  or  rough  I  >  parallel  to  the  northeastern  side  of  this  region. 

In  the  southern  portion  the  ranges  run  out  one  after  another 
Into  the  plains,  forming  an  ecie/oK  arrangement,  thns  giving  to 
the  system  a  nearly  north  and  south  face. 

In  Colorado  the  underlying  plabau  attains  a  greater  elevation 
than  in  any  other  part  of  the  Cordilleran  ay  stem,  reaching  an 
extreme  height  in  the  South  Paik  of  10,000  feet.  Here,  too.  tho 
range*  reach  a  greater  altitude  than  in  any  other  part  of  tho 
Rocky  mountain  system.  Numberless  peaks  rise  from  14,000  to 
14.600  feet  abov e  sea-level.  There  are  few  i**se*  in  the  ranges  n  t 
a  height  much  below  timber-line,  which  is  from  11,000  to  12,000) 
feet.  Northward  and  routbward  the  plateau  decreases  gradually 
iu  height,  carrying  downward  tho  runge*  which  stand  ni  on  it. 
Southward  through  New  Mexico  the  ranges  not  only  decrease  in 
height,  but  become  broken  and  scattering,  while  tho  extent  of 
lotel  plateau  country  becomes  much  greater.  Toward  the  north, 
in  southern  Wyoming,  all  the  ranges  stop  abruptly,  leaving  to 
represent  the  Rocky  mountain  system  only  a  line  of  plateaus  of  an 
elevation  of  6,000  to  7,000  feet  stretching  front  Brldger  paaa,  in 
the)  southern  part  of  the  territory,  northwestward  to  (he  South 
pass,  at  the  south  end  of  the  Wind  River  chain.  In  this  latitudo 
a  number  of  range*  rise  abruptly  from  the  plateau,  beginning 
with  tho  Big  Horn  on  the  east,  then  the  Wind  River  range,  some 
of  whose  peaks  arc  more  than  13.000  feel  in  altituue.  and  the  mul- 
titudinous ranges  which  border  tho  headwaters  of  the  Snako 
river.  From  this  point,  a*  the  system  continue*  onward  Into 
Idaho  and  Montana,  the  underlying  plateau  and  the  ranges  also 
greatly  decrease  in  height,  but  not  in  complexity.  In  the  north 
western  part  of  Montana  and  northern  Idaho,  indeed,  the  whole 
coon  try  is  a  mass  of  mountain  ranges,  whose  elevation  is  f; 
8.000  to  9.000  feet,  separated  in 
leys,  the  w  nolo  area  beir 
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tbi  PLATgiu  raoi  wcx. 
The  region  of  which  the  principal  or  more  striking,  ton 
eat  and  geolotricr I  feature*  are  next  to  be  indicated,  is  th 
south  of  the  Great  Basin,  and  which  la  drained  by  the  t 
snd  its  tributaries.   Itls  included  chiefly  within  the  boundaries  ot 
the  Territories  of  Utah  and  Arizona:  hut.  to  a  certain  extent, 
similar  characteristic  features  art  found  in  the  adjacent  portion  of 
Colorado.  New  Mexico,  and  Nevada. 

For  convenience  of  geological  discussion,  that  belt  of  country 
which  Ilea  between  the  meridian  of  Denver.  Colorado,  and  the 
Pacific,  and  between  the  34'h  and  43d  \  nrallels.  U  divided  into, 
province*,  each  of  which  possesses  topographical  featuies  which 
distinguish  it  from  the  others.  The  easternmost  is  named  the  Park 
Province.  It  is  situated  in  the  central  and  western  parts  of  Col- 
orado, and  extends  north  of  that  State  into  \\  yoming.  and  south 
of  it  into  New  Mexico.  It  ia  pre-eminently  a  mountain  region, 
having  several  long  range*  of  the  second  order  of  magnitude. 
The  structure  and  forms  of  these  mountains  are  not  exactly  simi- 
lar to  those  of  any  other  region  now  woll  known,  but  possess  some 
resriuManceto  the  Alps,  though  not  a  very  close  one. 

To  tho  westward  of  these  ranges  in  Colorado,  there  are.  near  the  Platform', 
western  boundary  of  that  State,  regions  having  a  very  different  and 
topography.  The  mounts  Ins'  disappear  almost  whollv,  and  in  terraces, 
their  stead  there  are  platforms  and  terrace*  nearly  or  quite 
hofisontal  on  their  summits  or  Boors,  and  abruptly  terminated  by 
long  lines  or  cliffs.  They  lie  at  greatly  varying  altitudes,  some  Uj 

".000,  and 
does  the 

aurfaoo  of  the  land  rise  into  conical  peaks,  or  into  Ions;,  narrow, 
ores  ted  ridges;  but  the  profiles  are  long,  horizontal  linos,  suddenly 
dropping  down  many  hundred  or  even  two  thonsend  feet,  upon 


long  lines  or  dirts,    iney  lie  at  greatly  varying  auituues.  soin 
high  as  11.00  feet  above  the  ssa.  others  no  higher  than  5.000, 
with  still  others  occupying  intermediate  levels.  Seldom  does 
surface  of  th*  land  rise  into  conical  peaks,  or  into  _  Ions;,  nari 
ores  ted  ridges;  but  the  profiles  are  long,  horizontal  linos,  suddi 
dropping  down  many  hundred  or  even  two  thonsend  feet,  u. 
another  flat  pl.iin  below.  This  retrion  has  been  very  appropriately 
named,  by  Professor  PowOll,  the  Plateau  Province. .  It  ocenpief  » 
sorrow  itrio  in  the  extreme  western  part  of  Colorado,  a  gimilar 
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)  Green  River  basin,  the  region  upon 
Grtat  American  Detert"  has  been  latest 
probable  it  has  at  last  found  a  flntl 


3  trip  of  western  New  Mexico,  a  large  part  of  southern  Wyoming, 
and  rattier  more  than  half  of  Utah  and  Arizona. 

This  region  may  be  roughly  defined  aa  comprising  the  drain- 
ago  ban  in  of  the  Colorado  river  and  ita  tributaries.  The  upper 
portions  of  its  tributaries  flow,  however,  in  the  Rook/  Mountains 
and  the  Wsbsatch  range,  and  enter  the  plateau  region  lower  in 
their  courses.  This  region  lies  west  of  the  southern  section  of 
tho  Rocky  Mountains  and  east  of  the  Great  Basin,  and  consti- 
tutes a  great  depression  or  volley  in  the  Cordilleran  region  of  a 
roughly  triangular  ahape,  ita  apex  being  in  western  Wyoming, 
near  toe  iead  of  the  Ureen  river,  one  of  the  forka  of  the  Colorado. 
It  is  a  region  cf  table  lands  and  oanons;  of  table  lands  horizontal 
or  nearly  so,  stretching  for  many  miles  with  scarcely  an  undula- 
tion in  ths  uniform  surface,  but  suddenly  ending  aoruptly  in  a 
line  of  cliffs,  perhaps  thousands  of  feet  in  height,  and  extending 
In  an  unbroken  lino  for  hundreds  of  miles.  In  this  region  every 
stream  is  in  a  gorge,  cut  hundreds,  or  even  thousands  of  feet 
below  the  surfaoo  by  the  action  of  water  on  the  soft,  stratified 
sandstones  and  limestones.  Most  of  this  region  is  uninhabited 
and  uninhabitable,  not  only  by  reason  of  the  climate,  which  for- 
bids agricultural  pursuits,  but  from  its  almost  hopoless  impassa- 
blenoss. 

Separating  this  region  from  the  Great  Basin  is  the  Wahsatoh 
range,  which  trnty  bo  considered  as  a  spur  from  the  Rocky  Moun- 
tains. It  is  a  range  of  considerable  breadth  and  altitude,  extend- 
ing from  northern  Utah  nearly  to  the  middle  latitude  of  tho  State, 
and  descending  to  the  general  lord  of  the  country  on  the  south 
and  east  by  a  series  of  plateaus,  forming  a  veritable  giant's  stair- 
way. The  elevation  of  this  range  in  ita  highest  portion  is  from 
311.000  to  11,000  foot,  oni»  or  two  peaks  only  reaching  an  altitude  of 
32,000  feet.  Joining  thia  ranee  in  the  northern  part  of  Utah  is 
that  of  the  Uinta,  whieh  differs  from  nearly  all  the  ranges  of 
tho  Cordilleran  region  bv  having  an  east  and  west  trend.  Ittorms 
th-  southern  limit  of  the  Gi 
which  the  fugitivo  name 
bestowed,  and  where  it  is  prol 
rosting-plsco. 

This  range  far  exceeds  the  Wahsatoh  in  elevation,  a  number  of 
its  peaks  extending  skyward  nearly  14,000  feet,  and  its  broad, 
plateau  like  summit  being  for  a  considerable  ex. ent  at  an  eleva- 
tion of  12,000  feet. 

Canons.  The  Grand  Canon  District  is  a  part  of  the  Plateau  Province, 
As  already  indicated,  it  lies  between  the  Park  and  Basin  Prov- 
inces, and  its  topography  dlffors  in  tho  extreme  from  those  divi- 
sions found  on  either  side  of  it.  It  is  the  land  of  tables  and  ter- 
races, of  buttes  and  mesas,  of  cliffs  and  canons.  -Standing  upon 
any  elevated  spot  where  the  radius  of  vision  reaches  out  60  or  100 
miles,  the  observer  beholds  a  strange  spectacle.  The  most  con- 
spicuous objects  are  the  lofty  and  brilliantly  colored  cliffs.  They 
stretoh  their  tortuou*  courses  across  the  land  In  all  directions,  yet 
not  without  system ;  here  throwing  out  a  great  promontory,  there 
receding  in  a  deep  bay,  and  continuing  on  and  on  until  they  sink 
below  the  horizon  or  awing  behind  some  loftier  mass  or  fade  out 
in  the  distant  haio.  Each  cliff  marks  the  boundary  of  a  geo- 
graphical terrace,  and  marka  also  the  termination  of  some  geo- 
logical series  of  strata,  the  edges  of  whioh  are  exposed  like  courses 
of  masonry  in  the  scarp-walls  of  the  palisades.  Very  wonderful  at 

Olifta.  times  is  the  sculpture  of  these  majestlo  walls.   Each  geological 

formation  exhibits  in  Its  cliffs  a  distinct  style  of  architecture 
which  Is  not  reproduced  among  the  cliffs  of  other  formations,  and 
these  several  styles  differ  as  much  aa  those  which  are  cultivated 
by  different  races  of  men.  The  character  which  appeals  most 
strongly  to  the  ere  Is  the  coloring.  The  gentlo  tints  of  an  east- 
ern landscape,  the  pale  blue  of  distant  mountains,  the  green  of 
vernal  or  summer  vegetation,  the  subdued  colors  of  bill  and 
meadow,  are  wholly  wanting  here,  and  in  their  place  is  the  bril- 
liant red,  yellow  and  white,  which  are  intensified  rather  than  alle- 
viated by  alternating  belts  of  gray.  Like  the  architecture,  the 

Silora  are  characteristic  of  the  geological  formations,  each  series 
aving  its  own  group  and  range  of  colors.  They  culminate  in  in- 
tensity In  the  Permian  and  Lower  Trias,  where  dark,  brownish 
reds  alternate  with  bands  of  chocolate,  purple,  and  lavender,  so 
doep,  rich,  and  resplendont,  that  a  painter  would  need  to  be  bold 
to  venture  to  portray  them  as  they  are. 
The  Plateau  country  is  also  the  land  of  canons,  in  the  strictest 
Gorges  anil  meaning  of  that  term.  Gorges,  ravines,  canadat  are  found,  and 
ravines.      are  more  or  less  impressive  in  every  high  region;  and  in  the  ver- 
nacular of  the  West,  all  such  features  are  termed  on  nous  indiscrim- 
inately. But  these  long,  narrow,  profound  trenches  in  the  rocks, 
with  inaccessible  walls,  aro  seldom  found  outside  the  plateaus. 
Drain  a  jo  There  they  are  innumerable,  and  are  the  almost  universal  form  of 
channels,  drainage  channels.   Nearly  everywhere  the  drainage  channels 
aro  cut  from  600  to  3,000  feet  below  the  general  platform  of  the 
immedtato  country.    They  are  abundantly  ramified  and  every 
branch  is  a  canon.  All  these  drainage  channels  lead  down  to  one 
groat  trunk  channel  cleft  through  the  heart  of  the  Plateau  Prov- 
ince for  eight  hundred  miles-fa*  ekatm  of  itu  Colorado,  and  the 
canon  of  its  principal  fork,  the  Green  Rlrer. 

The  region  is  for  tho  most  part  a  desert  of  the  barrenest  kind. 
At  levels  below  7,000  feet  the  heat  is  intense,  and  tho  air  is  dry  In 
the  extreme.  Vegetation  is  very  scanty,  and  even  tho  ubiquitous 
*ege  is  sparse  and  stunted.  Here  and  there  the  cedar  la  eeen,  the 
hardiest  of  arborescent  plants,  but  It  is  dwarfed  and  siokty,  and 
looks  the  shadiest  nooks.  At  higher  levels  the  vegetation  becomes 
more  abundant  and  varied.  Abovo  8.000  feet  the  plateaus  are  for- 
ded, and  the  around  is  carpeted  with  rank  grass  and  an  exu- 
t  growth  of  beautiful  summer  flowers.  The  summers  there 
are  cool  and  moist;  the  winters  severe  and  attended  with  heavy 
snow-fall.  The  Plateau  Provlnoe  is  naturally  divided  into  two 
pr.rtionj,  a  northern  and  a  southern.  The  dividli-g  barrier  is  the 
tinta  rang*.    This  fine 


tho 


platform  la,  in  one  respect  an 
it.  It  ii  the  only  Important 


one  which  trends  east  »td  west.  Starling  from  the  eastern  flank 
of  the  Wasatch,  the  Uintas  project  eastward  mere  than  150 
miles,  and  nearly  join  perpendicularly  the  Park  ranges  of  Colo, 
rado.  Of  the  two  portions  into  whioh  the  Plateau  Province  o 
thus  divided,  the  southern  is  much  the  larger.  Both  have  in  com- 
mon the  plateau  features;  their  topographies,  climates,  and  phys- 
ical features  in  general,  are  of  similar  types,  and  their  geological 
features  and  history  appear  to  be  closely  related.  But  each  hits 
also  Its  peculiarities.  Tho  northern  portion  is  an  interesting  and 
already  celehrated  fit-Id  for  the  study  of  the  cretaceous  strata, 
and  the  Tertiary  laenstrine  beds.  The  southern  part  of  the  Pla- 
teau Province  may  be  regarded  as  a  vast  basin,  everywhere 
bounded  by  highland*,  except  at  tho  southwest,  where  it  opens 
wide  and  passes  suddenly  into  a  region  having  all  the  character- 
istics of  the  Great  Basin  of  Nevada.  The  northern  half  of  its 
eastern  rim  consists  of  the  Park  ranges  of  Colorado.  Its  north- 
ern rim  lies  upon  tho  slopes  of  the  Uintas-  At  the  point  where 
the  Uintas  join  the  Wahfjiteb,  the  boundary  turns  sharply  to  the 
south,  snd  for  200  miles  the  High  Plateaus  of  Utah  constitute 
the  elevated  western  margin  of  the  Province.  A  crude  conception 
of  thin  region  may  be  gained  by  imagining  three  lines,  each  200 
miles  long,  plsced  in  the  positions  of  three  sides  of  a  square;  the 
fourth  side-  being  for  tho  moment  neglected.  Upon  the  eastern  Utah 
side,  conoeive  toe  Park  Ranges  of  Colorado;  upon  the  northern,  plateau* 
the  Uintas;  and  upon  the  western  side,  the  southern  portion  of  the 
Wahsatoh  and  the  High  Plateaus  of  Utah  j  and  all  these  highlands 
having  altitudes  ranging  from  9,000  to  12,(N\)  feet  above  sca-lovel, 
while  the  included  area  varies  from  6.000  to 7,000  feet  in  height.  The 
space  thus  partially  bounded  may  represent  the  northern  part  of 
t  no  southern  Plateau  Province.-  Along  the  line  required  for  tho 
fourth  and  south  side  of  the  complete  square  there  is  no  boundary. 
The  topography  continues  on  beyond  It  to  the  southward,  and  also 
widens  out  both  west  and  east  and  overspreads  an  additional  area 
more  than  twice  as  groat  as  fbat  already  defined.  From  the  east- 
ern coast  of  the  High  Plateaus  may  be  obtained  an  Instructive 
overlook  of  the  northern  portion  of  the  southern  Plateau  country. 

Throughout  the  great  carboniferous  age  ths  entire  arc*  of  the  Carbon! t- 
Plateau  Province  was  submerged  beneath  the  ocean.  Deposition) 
of  strata  went  on  continuously,  leaving  at  the  close  of  this  age  a 
subaqueous  surface,  which  was  exceedingly  flat,  and,  except 
around  the  borders  of  the  Province,  quite  free  from  any  apprecia- 
ble Inequalities.  The  thickness  of  the  carboniferous  system  is 
from  4,500  feet  to  6,000  feet  in  the  interior  of  tho  Province,  but. 
around  its  borders,  and  in  the  Uinta  mountains,  it  is  sometimes 
found  in  far  greater  volume.  After  the  Carboniferoen  came  the 
Permian  age,  in  whioh  were  laid  down  from  800  to  1.600  feet  of 
sandy  shales.  The  same  state  of  affairs  continued  through  tho 
Trias,  during  which  period  sandstone  beds  were  deposited. 
Directly  upon  tho  Trias  rests  the  Jurassic,— a  wonderful  bed  of 
sandstone  800  to  1,200  feet  thick,  a^J  very  white  and  sugary.  Next  I 
comes  the  Crctaocou s  system,— a  tSdss  of  yellow  sandstones  with 
clayey  and  marly  shale*,  aggregating  .from  4.000  to  6,000  feet 
thick.  At  the  oloso  of  the  Cretaceous  period  there  are  evidences 
that  extensive  disturbances  took  place,  resulting  at  some  places 
in  the  dislocation  and  flexing  of  the  strata. 

The  last  period  of  deposition  was  marked  bv  tho  accumulation  of 
tbeBooene  beds.  Aronnd  tho  southern  flanks  of  the  Uintas  their 
aggregate  thickness  exceeds  5.000  feet,  but  southward  the  upper 
members  disappear,  and  80  miles  north  of  the  Grand  Canon  only 
about  1,000  to  3,300  feet  timko  their  appearance.  In  the  course  of  Geologia 
geological  history,  this  area,  whioh  had  been  a  region  of  deposi-  his  tor  j. 
tion  and  subsidence,  became  one  of  elevation  and  denudation. 
Since  that  change  took  place,  the  havoc  wrought  by  erosion  has 
been  stupendous,  the  thickness  of  strata  removed  exceeding 
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TBI  OBKAT  B1S1ST. 

West  of  the  Plateau  Provinoe  is  the  Great  Basin,  so  named  by 
Fremont,  because  it  has  no  drainage,  to  the  ocean. 

The  first  general  idea  of  the  drainage  and  principal  topographi- 
cal features  of  tho  Great  Baain  is  due  to  Bonnoville,  who  fitted  out 
a  party  which  started  from  Green  Rirer  with  the  intention  of 
making  the  entire  circuit  of  Great  Bait  Lake.  This,  as  Irving  Bonnevi'J. 
states,  was  a  favorite  idea  of  Bonneville's;  and  in  preparing  for  and  his 
this  expedition  all  the  resources  at  hii  command  were  taxed.  The  j 
party,  consisting  of  forty  men,  did  not,  however,  succeed  in  carry- 
ing out  Bonneville's  .plans,  but  were  driven,  by  the  difficult  to- 
pography and  utter  barrenness  of  the  country  on  the  south  side  of 
the  lake,  toward  the  west,  traveling  in  which  direction  they  soon 
came  upon  tho  head-waters  of  the  river  called  upon  Bonneville's 
maps  "Mary  or  Ogden's,"  but  which  is  now  known  as  the  II um- 
boldt.  Thia  river  they  followed  until  they  found  that  "it  tost 
itself  in  a  great  swampy  lake  (the  sink  of  tho  IIumboMU.  to  which 
thore  was  no  apparent  discharge."  Prom  hero  tlit  party  erossc  d 
the  Sierra)  Nevada  and  made  their  way  to  Monterey.  Bonneville's 
party  was  thus  the  first  to  explore  and  map  the  route  afterwanJ 
generally  followed  by  emigrants,  and  along  which  the  Central  Pat 
oiflc — the  first  trans-continental  railroad— was  built.  The  peculiar 
course  of  Bear  River,  here  already  noticed,  was  shown  on  this 
map,  and  tho  general  character  of  the  drainage  of  the  Pacific 
coast  was,  for  the  first  time,  correctly  indicated  by  Bonneville 
Tho  first  working  out  of  any  of  the  details' of  the  topography  of 
the  Great  Basin  is  due  to  Butler  Ives,  a  topographer  in  the  era- 
loy  of  tho  Central  Pacific  Railroad,  the  directors  of  this  work 
aving  been  dealrouc  of  ascertaining  whether  there  was  any  prac- 
ticable route  across  the  Basin  other  than  that  through  the  valley 
of  the  Humboldt:  which,  however,  was  the  one  ultimately 
adopted,  all  other  routes  having  been  found  too  difficult.  Stiss 
further  and  more  detailed  explorations  and  surveys  were  made 
on  the  western  side  of  the  Basin,  first  by  the  California  Geological 
Survey,  and  later  by  the  United  States  Engineers;  and  a  bolt  I 
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hundred  mile*  In  width  we*  also  mnreyed  across  this  region,  start- 
ing from  the  erwt  of  the  Sierra  Nevada  and  going  east  to  the 
•astern  bate  o(  tie  Rooky  Mountain*.  This  belt  was  the  fisld 
occupied  by  the  Fortieth  Parallel  Survey  under  the  direction  of 
Clarence  King. 

Topography.  The  topography  of  the  Great  Basin  U  wholly  peculiar,  and 


of  the  bean  no  re»cinblanee  to  either  of  the  two  just  mentioned.  It  eon- 
i ;  rr*t  taios  a  large  number  of  ranges,  all  of  which  are  venr  narrow  and 
short,  separated  from  each  other  by  wido  interval*  of  smooth, 
barren  plains.  The  mountains  are  of  a  low  order  of  magnitude 
for  the  most  part,  though  some  of  the  rnngea  and  p«aks  attain 
considerable  dimension!.  Their  appearance  is  strikingly  differ- 
so  t  from  the  noble  and  picturesque  outlines  displayed  in  Colo- 
rado. They  are  lagged,  wild  and  ungraceful  In  their  aspect,  and, 
whether  riowed  from  far  or  near,  repel  rather  than  invite  the  im- 
agination. 

The  Wahsateh,  however,  is  an  exception.  This  noble  range  Is 
properly  a  part  of  the  Basin  Province,  and  is  one  of  the  finest  and 
:->ost  picturesque  of  the  W«et.  bat  so  completely  does  it  contrast 
•  ith  the  other  basin  ranges  that  it  may  be  regarded  as  an  annm- 
sly  among  them.  The  topographical  features  of  this  region  are 
also  found  outside  of  the  limits  which  Fremont  assigned  to  the 
Great  Basin,  and  reach  sonlhward  towards  Arizona,  and  north- 
ward towards  Idaho  and  Oregon. 

This  Groat  Basin  is  of  onon»«as  extent,  comprising  nearly  all  of 
Nevada  and  large  parts  of  l/t»h.  Wyoming,  Idaho,  Oregon,  and 
California.  Instoad  of  being  ono  great  basin,  as  its  name  implies. 
B  consists  in  reality  of  a  number  of  smaller  basins.  It  is  trav- 
ersed by  a  series  of  narrow  ranges,  which  are  in  general  highly 
continuous,  extending  sometimes  for  hundreds  of  miles,  having  a 
vcneral  north  and  south  trend.  Between  these  ranges  lio  narrow, 
Sat  valley*  floored  with  detritus  from  the  mountains.  The  rain- 
fall over  this  region  is  so  light,  and  the  atmosphere  so  dry,  that 
there  are  few  living  streams  within  its  whole  expanse.  The  little 
rivulets  which  trickle  down  the  mountain  side  in  the  spring  are 
absorbed  In  the  valleys  at  their  bssss,  so  that  each  valley  in  very 
many  oases  is  a  sink  for  its  own  waters.  On  the  east  ana  the  west 
sides,  however, at  the  bases  respectively  of  the  Wshsatch  and  the 
Sierra  Nevada,  is  a  lake,  or  a  series  of  lakes,  into  which  flow  con- 
siderable bodies  of  water  from  these  ranges. 
Surround-  On  the  east  Is  Great  Salt  Lake,  having  an  extent  of  2.310  square 
ings  of  miles,  and  receiving  drainage  from  an  area  of  11,400  square  miles, 
i,T«.it  the  larger  part  of  which  oonsisiH  of  high  mountain*.  Tho  rapidity 
of  evaporation  in  tills  dry  climate  is  so  groat  that  the  lake  is  kept 

•I  despite  the  liberal 


at  approximately  tho  same  lev 
made  to  it  by  its  tributary  streams. 

The  middle  portion  of  the  basin,  along  a  line  running  down 
eastern  Nevada,  is  more  elevated  than  that  of  the  east  or  the  west 
side,  forming  a  sort  of  division,  or  water-parting,  between  the  two 
portions.  Such  of  tlie  waters  a*  do  not  immediately  sink  How  off 
toward  the  Great  Salt  Lake  on  the  one  side  and  the  sinks  at  the 
base  of  the  Sierras  on  the  other.  The  latter  are  known  as  the 
Carson  Lake  and  sink.  Humboldt  Lake.  Mud  and  Pyramid  Lakes, 
forming  a  line  along  the  western  part  of  Nevada. 

Into  this  system  of  sinks  flow  not  only  the  streams  from  the 
cast  slope  of  the  Sierras,  but  the  TiumboMt  River — a  stream 
which  rises  in  northwestern  Utah,  and,  flowing  directly  across  the 
trends  of  numberless  ranges,  receiving  more  or  less  water  from 
them  all.  reaches  the  Carson  sink  acaroely  larger  than  at  its  head. 

A  thira  system  of  sinks  may  be  mentioned,  vis.,  that  lying  in 
oentral  Orogon,  of  which  Harney's  Lake  is  the  principal  one- 
Pacific  it  remains  to  give  a  slight  sketch  of  tho  range*  of  the  Paciflo 
division.  They  consist  of  the  Sierra  Nevada  of  California,  the 
Cascade  range  of  Oregon  and  Washington  Territory,  and  the  sys- 
tem of  Coast  ranges  which  border  the  Pacific  These  ranges  have 
one  very  marked  feature  in  oommon;  they  are  almost  precisely 
parallel  throughout  to  the  line  of  the  Pacific  coast.  Trending  in 
the  southern  half  considerably  eMt  of  south,  they  turn  at  about 
the  parallel  of  42*  to  a  course  almost  directly  north. 

The  great  mass  of  the  Cascade  range  has  the  form  of  a  volcanio 
platen a  of  an  elevation  very  little  above  the  country  on  its  east- 
ern border.  At  intervals  along  its  crest,  however,  are  stationed 
high  volcanic  peaks,  ranging  from  8.000  to  more  than  14.000  feet 
above  sea-leva).  Among  these  may  be  mentioned  Mount  Rainier, 
in  Washington  territory,  14.444  feet  high;  Mount  Shast*.  14.442 
feet  high,  in  California;  and  Mount  Hood,  in  Oregon.  11  223  feet 
In  height.  In  northern  California,  Just  south  of  Mount  Bhasta, 
tho  range  I*  very  much  broken  down,  and  at  this  point  the  Pitt 
River,  the  head  stream  of  the  Ssernniento,  has  out  its  way 
through  the  range  into  California.  Beyond  this  gorge  again  the 
range  oontinuM.  with  bat  slight  change  in  its  characteristics,  until 
wo  have  passed  tho  head  of  Die  Feather  River,  where  its  char- 
acter changes  from  that  of  a  volcanic  range  to  one  of  granite  and 
gneissio  rooks.  With  this  change  comos  an  increase  in  elevation, 
at  first  gradual,  but  ultimately  attaining  enormous  proportions 
tbout  latitude  86*  30'.  Here  the  rango  has  a  great  breadth,  while 
most  of  the  peaks  roach  elevations  of  more  than  14.000  feet,  snd 
■.he  passes  have  an  elevation  of  about  12.000  feet.  In  this  region 
is  the  highest  peak  of  the  Sierras.  Mount  Whitnny,  which  falls  but 
little  short  of  IS.OuO  feet,  and  is  the  culminating  point  of  this 

"West  of  the  Sierras  and  tie  Cascades  lies  the  great  valley,  ex- 
tending from  Pugoi  Sound  southwsrd  into  the  lower  part  of 
California.  It  is  walled  in  from  the  Pacific  on  the  west  by  the 
Coast  range*.  In  Washington  territory  It  is  drained  by  numerous 
minor  streams  flowing  through  ths  Cascade  and  the  Coast 
rangss  into  the  Columbia  River  and  Puget  Sound.  In  Oregon  it 
comprises  the  valley  of  tho  Willamette  ami  tho  upper  valleys  of 
the  Rogue  and  tho  Umpqua  Rivers.  In  California  it  comprises  tho 
valley  of  tho  Sacramento  and  the  Ban  Joaquin.   These  valley*  are 


tng  the  Coast  ranges  on  the  wen.  The  great  valley  Is  terminated 
by  the  westward  trend  of  the  Coast  range*  and  their  junction  with 
the  Sierra  Nevada  in  southern  California. 

Of  the  Coast  range*  little  need  be  said,  except  that  they  are  of  Cot.st 
minor  elevation  compared  with  the  eastern  part  of  tho  system,  rat-gee. 
ranging  from  3.000  to  4, WW  feet  south  of  tho  bay  of  San  Francisco 
to  6,000  or  6,000  feet  in  the  northern  nart  of  the  State.  They 
have,  however,  a  very  important  effect  in  modifying  the  climate 
of  the  great  valley— an  effect  quite  as  important  as  that  of  the 
Sierra  Nevada  and  the  Cascade  ranges  u^on  the  climate  of  the 
region  lying  to  the  east  of  them.  Want  of  navigability  is  the 
characteristic  of  all  the  stream*  which  drain  the  Cordillera*.  In- 
stead of  vast  stretches  open  to  steam  navigation,  ss  with  the 
MiaiUaippi  and  its  tributaries,  allowing  access  to  areas  2.'JU0  and 
3.000  miles  away  from  its  mouth.we  have  the  Colorado,  which  is  of 
lit  tie  account  for  the  purposes  of  navigation,  ths  Columbia,  with 
two  portages  before  the  Cascade  range  is  crossed,  and  the  Sacra- 
mento and  ths  San  Joaquin,  navigable  for  moderate  siaed  boats 
for  only  a  few  score  of  mile*.  With  these  exceptions  there  i*  no 
stream  of  any  importance  opening  access  tothe  interior  along  the 
whole  Pacific  coast.  On  the  other  hand,  the  amount  of  water- 
power  stored  in  the  streams  of  the  west  is  fabulous.  All  the 
streams  fall  rapidly  through  nearly  their  entire  ooursos,  and  in 
and  near  the  mountains  there  is  an  abundance  of  water. 

TBS  arFALiCniAX  tlGIOK- 
Leavlng  now  the  Cordilleras,  we  have  next  to  consider  the  east- 
ern border  of  our  territory— the  northeast  and  southwest-trend- 
ing mass  qf  ranges— known  as  the  Appalachian  region.  In  this 
portion  of  our  brief  musts  of  ths  physical  features  ot  the  United 
States  we  shall  have  to  rely  mainly  on  the  labors  of  others,  and 
especially  on  those  of  Prof,  (luyot  snd  of  Prof.  J.  P.  Leslie,  of  the 
Pennsylvania  Geological  Survey,  who  have  labored  with  great 
seal  and  ability  in  making  the  topography  of  our  eastern  border 
intelligible. 

A  glance  at  the  map  shows  that  the  central  portion  of  North 
Amorioa,  from  the  Gulf  of  Mexico  to  tho  Arctic  ocean,  is  a  region 
of  great  rivers  and  lakes,  and  not  of  mountains.  A  sinking  of 
the  land  of  less  than  1.000  feet  would  open  a  water-way  through 
from  north  to  south  i  2,000  feet  of  such  a  sinking,  or  an  equivalent 
rise  of  the  ocean,  would  divide  our  territory  into  two  distinct  and 
remote  portions.  On  the  east  we  should  have  a  comparatively 
narrow  holt  of  land,  extending  in  a  northeast  and  southwest 
direction  from  Pennsylvania  to  Georgia,  with  groups  of  outlying 
islands  on  the  north,  especially  in  about  latitude  44",  where  the 
tops  of  the  Green,  the  White,  and  the  Adirondack  mountains 
would  rise  in  the  form  of  lofty  and  precipitous  islands  above  ths 
waste  of  wators.  On  the  west  the  mass  of  land  remaining  uncov- 
ered would  be  of  grand,  almost  continental  dimensions,  for  it* 
breadth  would  be  fully  equal  to  1,500  miles,  narrowing  as  wo  fol- 
lowed it  northward,  while  in  length,  north  and  south,  it  would 
extend  entirely  across  our  present  territory.  The  breadth  of 
the  ocean  separating  these  masses  of  land  would  be  not  far  from 
a  thousand  miles. 

The  Appalachian  chain  extends  from  the  promontory  of  Gasp^,  A 
In  a  general  southwesterly  direction,  for  a  distance  of  about  1,800 
miles,  into  Alabama,  where  it  dies  out.  and  Is  buried  undor  (he 
horixontal  strata  of  more  recent  geological  formations,  which 
cover  nearly  the  whole  surface  of  that  stats.  The  base  from 
which  this  ohain  rises  on  the  eastern  side  is  the  Atlantio  seaboard, 
which,  in  the  early  history  of  the  United  States,  seemed  to  be  the 
whole  country,  and  which  is  still  commercially  the  most  impor- 
tant, and  Is  the  seat  of  oar  largest  cities.  The  plain  is  slightly 
inclined  toward  tho  Atlantic,  and  it*  elevation  above  the  sea  is 
inconsiderable.  In  New  England  It  hardly  exceeds  300  to 400  feet; 
bnt  toward  the  south,  after  passing  tho  bay  of  Now  York,  where 
it  is  nearly  at  the  rea-lcvcl.  it  gains  in  altitude,  and  also  in  width, 
finally  attaining  a  height  of  a  thousand  feet  at  the  base  of  the 
mountain*  snd  a  breadth  of  some  2t0  miles.  The  western  base  of 
the  Appalachian  range  is  a  plateau  region,  which  descends  grad- 
ually toward  the  great  lakes  and  the  tributaries  of  tho  Ohio,  hav- 
ing a  general  elevation  of  a  thousand  foot  or  more,  but  deeply 
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marked  contrast  to  the  Cordilleras  just  described. *Vrof.  liuyot 
calls  attention  to  a  conspicuous  feature  of  tho  most  folded  portion 
of  the  Appalachians,  characterising  the  chain  through  Its  entire 
length;  tnat  is,  the  existence  of  a  great  oentral  vallev.  running 
through  the  system  from  northeast  t*  southwest,  whioh  can  be 
traced  without  difficulty,  although  not  perfectly  uniform  In  Its 
development.  It  is  the  Lake  Champlain  and  Hudson  River  valley  in 
New  York,  the  Kittatinny  valley  of  Pennsylvania,  the  great  valley 
of  Virginia,  snd  finally,  still  farther  south,  the  valley  of  East  Ten- 
nessee. The  chain,  or  the  system  of  chains,  bordering  thl>  oentral 
depression  on  the  southeast  iaalso  a  persistent  feature  of  the  Appa- 
lachian system;  for  it  extends,  with  bnt  few  interruptions,  from 
Vermont  to  Alabama,  being  known  by  a  variety  or  names  as  it 
passes  from  one  state  into  another.  His  the  Green  Mountain  range) 
of  Vermont,  the  Highland;  of  New  York,  the  South  Mountains  of 
Pennsylvania,  the  Blue  Ridge,  of  Virginia,  and,  finally,  ths  Iron* 
Smoky,  and  Unaka  mountain*  of  North  Carolina  and  Tennessee. 

Possessing  these  feature*  in  common  as  a  whole,  ths  Appa- 
lachian chain  presents  three  subdivisions,  each  exhibiting  its  own, 
well-marked  peculiarity  of  structure.  These  are  tho  northern, 
extending  from  Gasp£  to  the  Hudson;  the  middle,  from  New  York 
to  the  Kanawha,  *r  New  river,  in  Virginia;  tho  southern  from 
Now  river  to  the  southwestern  extremity  of  the  system.  Ea<A  of 
those  subdivisions  has  its  peculiar  curvature  and  general  direction. 
The  northern  trends  to  the  north  from  the  Hudson  river  to  near 
the  Canada  lies,  there  bends  to  the  eastward,  (weeping  a  great 


Digitized  by  Google 


796  UNITEDSTATE8       '  the  api-alaciuan  begios 


en  rrfl.  w  A*  '0  present  on  the  wbolo  Its  oonoavi  ty  to  the  southeast ; 
the  middle  subdivision  also  cum*  quite  regularly,  tbe  ridge*  trend- 
in*  form  east  and  we«t  Around  to  eouthwait.  so  that  the  oouaavity 
tiers  the  Atlantic  shore  while  the  moat  eouthern  portion  of  the 
tange.  from  New  river  south w»rd.  bend*  to  tie  weet  again,  M  as 
lo  form  rv  gentle  curre  concave  toward  the  north  weet. 

The  most  nor  thorn  division  of  the  three  Is  quite  distinot  from  the 
one  next  south,  both  geographically  and  seolocioally.  It  Includes 
all  thn  mountain  (roans  and  ranges  north  and  east  of  the  valleys 
at  the  Mohawk  and  the  Hudson  rivers,  which  mak»  a  complete 
break  through  tba  system,  both  Tertieally  and  longitudinally, 
forming  the  great  natnral  highway  between  the  out  and  the  wost, 
or  between  tho  great  takes  and  the  Atlantio  soaboerd.  This  was 
the  tint  route  aoross  tbe  country  which  was  traTeraed  by  canal 
and  by  railroad.  So  complete  ia  the  physical  break  here  that  a  rise 
ot  the  ocean  of  4(10  feet  only  would  separate  all  the  extensive  region 
included  between  the  bL  uwnne*,  the  Atlantio  ocean,  and  the 
Hudson  and  Mohawk  valleye  Into  a  great  island  entirely  detached 
from  the  mat  of  the  continent.  A  rise  of  only  140  feet  only  woald 
detach  all  that  country  which  lias  east  of  the  Ilndson  and  Lake 
C  una:  plain 

In  any  geographical  treatment  of  thia  eastern  group  of  the 
Appalachian*  tbe  subdivisions  t*k»-n  will  necessarily  b»  rather 
artificial,  for  the  mas*  of  elevation  la  very  irregular  In  It*  develop- 
ment. The  moat  eontlnnou*  ranees  are  the  White  mountains,  the 
Qroen  mountains,  and  the  Adirondaeka  Of  tbe  first-named 
group  Moant  Washington  i*  the  culminating  point.  6.288  feet 
tish ;  of  the  last  mentioned. .TuhawR*.  or  Mount  Marcy.  with  an 
altitude  of  5JW  feet,  ia  the  dominating  peak.  Greyloek,  In 
Massachusetts  I3.JC6  feet),  and  Monot  Mansfield,  In  Vermont, 
t.'t-'W  foot,  are  the  highest  points  In  those  states.  • 

The  line  of  summits  extending  throngh  Massachusetts  And  New 
Hampshire,  beginning  with  Waohnaett,  on  the  south,  and  extend- 
ing up  to  the  White  mountains.  throMgh  Monadnook,  Puuape*. 
Krarsarg*.  and  other  peaks.  U  broken  and  irregular.  Both  the 
White  mountains  and  the  Adirondack*  are  rather  isolated 
while  the  Green  Mountains  proper  are  lo  inore  intimate 
with  the  Canadian  range,  which  termini) tea  in  Gaape. 

The  Ontral  division  of  the  Appalachian  chain  extend*  from 
the  Hudson  river  to  the  Kanawha,  abich  makes  an  almost  com- 
plete oat  across  the  chain,  beading  in  tbe  Bine  Ridge.  *nd  mark- 
ing an  important  change  in  the  character  ot  the  topography. 
This  oeutral  division  is  about  150  miles  in  length.  It  Is  very 
narrow  toward  its  northern  end,  bnt  widens  out  in  Pennsylvania, 
decreasing  again  in  Virginia.  It  is  composed  of  a  considerable 
numbor  of  subordinate  chains,  much  ourted  toward  the  weet,  and 
remarkable  for  their  reerularitv,  their  parallelism,  their  abrupt 
declivities,  and  their  moderate  elavation.  both  relative  and  abso- 
lute, which  rarely  rises  to  2.BO0  feet  above  the  sea-level. 

West  of  this  division  of  the  Appalachian  chain  is  the  great  pla- 
teau, which  occupies  all  that  part  of  New  York  which  lies 
south  of  the  Mohawk,  and  also  the  northwestern  part  of  Pennsyl- 
vania, and  reaches  an  elevation  near  Lake  Brie  of  2,w)6  feet. 
From  thia  table. laud  the  drainage  descends  by  the  groat  lakes  to 
the  St  Lnwrenoe  to  tho  Gulf  of  Mexico  bj  the  Ohio,  and  to  tbe 
Atlantic  by  the  8uaquebanna.  which  breaks  s cross  the  whole 
chain,  finding  its  way  in  the  most  unexpected  manner  through 
B»pa  in  the  different  ranges. 

The  topography  of  the  Appalachians  in  Pennsylvania  has  been 
carefully  worked  out  by  the  State  Geological  Survey,  and  it  I*  so 
remarkable  In  it*  character  that  dome  additional  detail*  may 
with  propriety  be  given  in  reprd  to  that  portion  of  the  chain. 

A  coo  ruing  to  Prof.  H.  D  Rogers,  the  mountain-tone  of  Penn- 
sylvania may  be  dhided  into  fire  well  marked  parallel  bolts, 
which  are  as  follows,  when  enumerated  in  order  from  the  east 
toward  tbe  west:  1st.  TheKouth  mountains,  already  mentioned 
as  being  the  continuation  ot  the  Highlands  of  New  \ork.  and  the 
equivalent  ot  the  Bine  Ridge  of  Yirgtrie  2d.  The  great  Appa- 
lachian valley.  3d.  The  oeutral  Appalachian  ridge*,  or  the 
Appalachian  chain  proper  4th.  T>e  sub  A lleglu.-iv  valley.  5th. 
The  Alleghany  MonnUln.  or  the  southeast  o*cart>meiit  of  the 


Alleghnny  platean. 

The  Bouth  Mountains  have  already  been  alluded  to  as  part  of 
the  system  of  range*  bordering  tbe  groat  oeutial  depression  of  the 
Appalachians  on  the  east.  In  Pennsylvania  this  belt  consists  of 
two  detached  ranges  of  hills,  one  of  which  Is  the  prolongation  of 
the  New  York  Highland*,  the  other  tbe  northeastern  termination 
ef  the  Bine  Ridge.  Both  of  these  groups  of  hills  bare  a  moderate 
elevation  in  Pennsylvania,  hardly  exceeding  0uO  or  TUO  feet. 

The  Appalachian  valley,  or  Kittatlnny  valley,  as  It  I*  usually 
called  in  Pennsylvania,  stretches  from  the  Delaware  to  Maryland, 
forming  a  part  of  the  great  central  valley  previously  mentioned. 
It  ha*  an  elevation  of  from  200  to  GOO  feet,  and  forma  a  broad, 
mndoraMy  undulating  plain,  having  a  width  of  from  10  to  18 
miles.  This  valley  is.  beyond  doubt,  one  of  the  most  favored 
parts  of  our  country —climate,  soil,  mineral  resources,  and  scenery 
all  combining  to  make  it  attractive  to  settlors. 

The  third  division,  or  the  Appalachian  chain  proper,  may  be. 
thus  described,  using  nearly  the  language  of  Professor  II.  D. 
Rognrt;  It  is  a  complex  chain  of  long,  narrow,  very  level  moun- 
tain ridges,  separated  by  long,  narrow,  parallel  valley*.  These 
ndgea  sometimes  end  abruptly  in  swelling  knobs,  and  sometimes 
taper  off  In  long,  slender  point*.  Their  slopes  are  singularly  uni- 
form, being  in  many  cases  unvaried  by  ravine  or  gully  for  many 
mi  lea;  in  other  Instances,  they  arc  trenched  at  eqnal  intervals 
with  peat  regularity.  Thoir  create  are,  for  the  moat  part,  sharp, 
and  they  preserve  an  extremely  equable  elevation,  being  only 
MM  and  there  Interrupted  by  notches  or  gaps,  which  sometimes 
descend  to  the  water-level,  so  as  to  give  passage  to  the  rivers.  The 
whole  range  is  the  combined  remit  of  an  elevation  of  tbe  strata  In 
llcl  ridges,  wave  like  in  form,  end  of  exoe'sive 
water;  and  tho  present  configuration  of  the 


surface  Is  one  which  demonstrates  tba*  a  remarkable  and  as  vet 
little  understood  series  of  ecological  events  has  been  concerned  in 
its  formation.  Tbe  ridges,  which  are  bat  th<  remnant*  of  tbe 
eroded  strata,  are  variously  arranged  In  groups,  with  long,  nar- 
row oreuta.  some  of  which  preserve  remark*  hi"  straightens  for 
ereat  distances,  while  others  bend  with  a.  prolonged  and  regular 
sweep.  In  many  instance*,  two  narrow,  contiguous  parallel 
mountain  crests  unite  at  tbelr  extremities  and  inclose  a  deep, 
narrow,  oval  valley,  which,  with  lta  sharp  mountain  sides,  bean 
not  untrequenUy  a  marked  resemblance  to  ■  long,  slender  sharp 
pointed 


Between  (he  Appalachian*  and  the  Rocky  Mountains  there  arc 
within  our  borders  no  connected  masses  of  mountain. ranges;  iso- 
lated bill-ranges  rise  like  Islands  at  various  points,  as  lu  Missouri 
and  Arkansas,  and  there  are  *  few  short  range*  on  tbe  sooth  shore 
of  Lake  Superior.  .   _  _  .  . 

North  of  tho  great  lakes  sud  the  St.  Lawrei.ce.  however,  there  la 
the  dividing  ridge  which  separates  tlie  waters  fiowiur  into  the  last 
named  stream  from  those  which  run  Into  Hudson's  bay.  This  it 
an. Imperfectly  known  region,  wonderfully  cut  up  by  rivers  and 
dotted  with  lakes.  The  highest  point  of  the  Laurecttan  range,  at 
these  mountains  are  called,  is  supposed  to  be  where  tbe  rieguenay 
cuts  the  chain,  and  4,000  feet  ia  given  as  the  approximate  eleva- 
tion, while  peaks  In  the  parallel  ridges  nearer  the  8t  Lawroroe 
exceed  half  that  heigh t.  Among  the  summit*  seen  with  such  pic- 
turesque effect  from  Ouebec,  Mt.  St.  Ann  ia  the  highest,  and  the 
elevation  is  given  by  Bayfield  at  2,687  feet. 

Thia  range  falls  off  in  sleratlon  as  we  follow  it  west,  and  In  tbe 
country  between  the  O'tawa  and  lake  Huron  the  highest  summits 
do  not  appear  to  exceed  1.500  to  1,700  feet.  Tbe  range  is  mads  op 
ef  rounded  hills,  densely  wooded  on  its  highest  portion,  almost  ex. 
•luslvely  with  coniferous  trees.  Its  vallejs  are  lery  wide  and  full 
of  great  ponds  and  lakes,  so  that  oue  may  traverse  almost  the 
whole  region  with  the  aid  of  the  birch  eanoe.  Sir  William  Logan 
noted,  in  1863,  that  over  a  thousand  lake*  have  already  been  laid 
down  on  the  map*  of  the  Canadian  portion  of  tbe  Laurontian  moun- 
tains, although  the  region  had  been  a*  yet  only  Imperfectly  ex- 


plored. 

East  of  the  Appalachian  system,  and  separating  it  from  the  The 
Atlantic,  hi  the  strip  of  country  known  as  ibe  Atlantic  plain.  This  Atlantic 
is  tbe  portion  of  the  United  State*  first  occupied,  ana  It  is  to-day  rlaina. 
the  most  densol)  settled  portion  of  the  country.  In  Now  England 
this  region  has  a  widely  varying  bread  I  h  and  rough.  Urrgelsr 
surface,  while  its  soil  in  general  u  not  sufficiently  nob  to  enablo 
tho  farmer*  of  this  region  to  compete  successfully  in  the  produo 
tion  of  wheat  or  corn  with  those  of  the  Mississippi  valley. 

Tbe  breadth  of  the  Atlantic  plain  I*  lesst  about  the  bay  of  New 
York,  the  ranges  of  ths  Appalachian  system  here  reaching  nearly 
to  the  sea-coast.  Southward  from  this  point  it  increases  gradually 
in  breadth,  till  It  reaches  its  maximum  in  South  Carolina  and 
Georgia.  This  part,  which  comprise*  by  far  the  larger  portion  of 
the  Atlantic  plain,  ha*  a  very  uniform,  gentle  slope  from  the  foot 
of  the  mountains  to  the  sea.  Tbe  only  feature  about  it  which 
requires  notice  is  the  line  of  separation  between  the  metainorphio 
formation*,  extending  eastward  from  the  Appalachians,  and  the 
recent  stratified  beds.  This  tins  I*  marked  very  generally  by 
fall*  or  rapid*  In  the  streams  flowing  seaward,  which  are  itr  vory 
many  oases  the  sites  of  valuable  water-powers,  and  mark  the  bead 
of  navigation  in  all  stream*  of  any  considerable  site,  is  in  the 
Potomac  at  Georgetown,  and  in  tho  Jamoe  at  Richmond. 

Ths  irene ml  character  of  the  coastline  may  bo  briefly  described.  General 
In  Maine  It  1*  bluff  and  rooky,  with  deep  water  immediately  c?  character 
the  shore,  which  is  deeply  Indented  by  numerous  hays  and  arms  of 
the  sea.  These  in  turn  are  dotted  by  hundreds  of  Islands  of 
greater  or  less  site.  Proceeding  southward,  the  character  of  lb* 
coast  gradually  changes  from  this  bluff,  rocky  nature  at  first  te 
sandy  beaches,  as  in  Massachusetts  and  on  Long  Island,  wits 
small  extents  of  coast  swamp.  This  character  develops  farther  is 
Now  Jersey,  so  that  we  have  along  the  whole  ooast  a  line  of  sandy 
islands  or  reefs,  back  of  which  are  const  marshes  and  awampr 
The  general  character  of  these  is  briefly  described  by  Professor 
Cook  in  his  volume  on  the  geology  of  Now  Jersey,  under  the  head 
of  "Tide  Marshes": 

They  are  of  i  ery  recent  origin,  and.  in  fact,  are  formed  largely 
within  the  memory  of  the  present  generation.  The  interval  be- 
tween high-water  mark  on  the  shore  and  tbe  beaches  or  barriers  on 
the  sea-tide  is  mainly  occupied  by  marsh.  There  are  between 
250.000  and  300,000  acre*  of  marsh  on  the  ooast  of  New  Jersey 
The  marshes,  aro  covered  with  grass,  weeds,  or  ooarse  so  is*;  there 
Is  no  growth  of  wood  upon  them;  the  upper  surfooe  is  near  the 
level  of  high  water,  the  parte  near  tbe  water  course  being  high 
enough  not  to  be  covered  by  ordinary  tides,  while  the  part*  more 
remote  from  the  water-course  are  lower,  so  as  to  be  el  wars  wst. 
Underneath,  the  sod  which  covers  them  I*  made  of  soft  earth  of 
various  qualities,  the  depth  of  this  underlying  mud  ia  variables 
all,  however,  coming  within  the  extreme  depth  of  40  feet. 

Farther  southward  the  breadth  of  this  swamp  section  »lon*  ths 
coast  increases.  On  the  eastern  shore  of  MarylandUhere  Is  Inside 
of  the  lino  of  reefs  a  section,  several  miles  in  breadth,  of  swamp 
and  overflowed  land— a  paradise  for  sea-fowl  and  for  tho  hunter. 

In  North  Carolina  tbe  reefs  inclose,  beside*  itmneuse  iwbpio 
regions,  trrge  bays  or  sounds,  inch  as  Pamlico  and  Albemarle. 
The  character  of  tho  swamps  and  reefs  of  thi*  state  is  well  given 
by  Professor  W.  C.  Korr  (Csofog/  of  Xarth  Carolina  .vol.  1. 187oh 

The  chain  of  long,  linear  sand  Island*  called  -The  Banks, 
which  fringe  the  entire  ooast,  constitutes  a  very  remarkable  fea- 
ture of  thcrerion.  Though  composed  of  drift  :ig  sands,  they  form 
»n  im-regnable  barrier  to  tbe  waves  of  the  Atlantic.  They  are, 
in  fact,  sand  dunes  of  various  elevations,  from  a  few  feet  above 
tide  level  r  n  many  cases  broken  over  by  storm  tides)  toJj  or  30 
feet,  ani  sometimes  more,  as  in  Killdevi  hills,  along  Cornjue* 
The  breadth  of  these  islands  varies  from  a  few  rods  te 


Digitized  by  Google 


THE  POLITICAL  SUBDIVISIONS.]  UNITED 

mow  than  2  mile*.  Tht  largest  of  them,  end  the  widest,  is  known 
as  Hattersu  Island,  the  easternmost  point  of  which  ii  the  well- 
known  Cape  Hatteru.  These  islands  ero  oompo*ed  partly  of  flat 
marshc-s  and  partly  of  swells  and  ridges  of  beach  land,  wnioh  the 
wind  has  heaped  in  ridges,  often  far  beyond  the  reach  of  the 
highest  wave*. 

Ai  the  sand  and  comminuted  shells  are  rolled  back  in  waves 
from  the  beach  by  the  wind*,  they  are  In  part  caught  and  fixed  by 
straggling  tufts  of  cos  rse  grass,  which  has  the  power  of  continuous 
growth  upward  with  the  rise  of  the  knob*  and  ridges  of  aand.  and 
they  are  in  part  carried  over  into  the  flats  and  marshes  and  the 
shallow  sounds  beyond,  which  are  thus  gradually  silting  up.  The 
bantu  are  generally  covered  with  low,  scrubby  thickets  of  cedar, 
live-oak,  pine,  yaupon.  myrtle,  and  a  number  of  smaller  shrubby 
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growths. 

Hioanip*,  pocotini,  an<i  »avauna§. — There  is  a  large  aggregate 
of  territory  (between  3.UU0  and  4.000  square  mile-),  mostly  in  the 
counties  bordering  on  tbc  sea  aud  the  suunds.  known  &b  swamp 
lands.  Thoy  are  locally  designated  "  dismal*."  or  "  pooosins,"  of 
which  the  Great  Dismal  Swamp,  on  the  borders  of  North  Carolina 
and  Virginia,  is  a  good  type:  They  differ  essentially  in  their 
characteristic  features  from  an  ordinary  swamp.  They  are  not 
alluvial  tracts,  or  subject  to  overflow.  On  the  contrary,  they 
occur  on  the  divides  or  watersheds  between  the  rivers  and  sounds, 
and  ere  frequently  elevated  many  feetabovetbeadjaceiitstreams, 
of  which  they  are  the  sources.  Some  of  them  are  in  large  pari 
mere  peat  swamps  or  bogs,  being  characterised  by  the  occurrence 
of  an  accumulation  of  decayed  and  decaying  7e gelation, from  1  or 
i  to  10  feet  deep  and  even  more,  which,  with  the  growing  plants, 
aetf  ae  a  sponge,  arresting  or  retarding  the  escape  of  the  rain- 
water, whether  by  evaporation  or  efflux.  The  prominent  ingredi- 
ents are  peat  and  fine  sand,  in  various  proportions,  and,  when  of 
any  ag ricultural  value  at  all,  there  are  also  small  proportions  of 
•lay,  iron,  lime,  ajid  alkalies.  The  vegetation  varies  with  the 
character  of  the  soil,  and  serves,  therefore,  as  an  index  of  its)  fer- 
tility. The  prevalent  growth  of  the  best  swamp  soils  iablaekgutn, 
poplar,  cypress,  ash.  and  maple.  As  the  sou  becomes  more  peaty, 
the  proportion  of  cypress  increases.  Where  juniper  abounds 
peat  is  in.  excess,  and  the  soil  of  little  value  or  none.  On  the  best 
lands  there  is  often  betides  a  rank  growth  of  canes;  but  such  a 
growth  is  also  often  found  on  soils  too  peaty  to  be  of  any  value. 
Much  of  the  poorest  and  most  worthless  tracts  of  swamp,  which 
are  covered  with  several  feet  of  half  decayed  wood  ana  other 
vegetable  matter  saturated  with  water,  is  occupied  by  a  stunted 
and  scattered  growth  of  bay,  swamp  pine,  and  other  scrubby  vege- 
tation; or,  if  the  drainage  be  a  iittie  better,  with  a  thickc'.y  growth 
of  bays,  gollbenries,  and  a  few  other  shrubs,  with  an  occasional 
pine  and  maple.  Most  of  the  largo  bodlt-u  of  swamp  contain  lands 
belonging  to  all  these  descriptions,  and  inclose,  besides,  within 
their  boundaries,  knolls,  hummocks,  belts,  and  ridges,  like  islands, 
of  firm  laod.  and  some  of  them  Isrco  areas  of  barren,  sandy  soil, 
covered  with  a  tangle  of  brambles  and  tufts  of  sedge,  and  in  the 
middle  of  several  of  them  occur  fresh  water  lakes  of  considerable 
extent. 

These)  swamps  are.  taken  as  a  whole,  quite  well  settled,  a  large 
portion  of  the  inhabitants  being  colored.  This  is  particularly  the 
case  in  South  Carolina,  in  which  State  much  of  the  swampy  lower 
coast  region  is  utilUed  for  rice  plantations.  The  Okrrfcnokee 
swamp,  of  Georgia  and  Florida,  is  rather  an  inland  swamp,  and  is 
described  elsewhere.  The  Everglade*  of  Florida,  which  appear  to 
offer  great  difficulties  to  settlement,  are  also  sketched  In  another 
part  of  this  report.  Tho  swampy  region  along  the  coast  extends, 
with  but  few  minor  interruptions,  all  tho  way  down  the  Atlantic 
coast  and  around  the  Gulf.  It  is  not.  however,  so  markedly 
characteristic  along  the  Gulf  coast  in  Alabama  and  Mississippi  as 
farther  west.  In  Louisiana  it  has  a  great  breadth,  and  is  almost 
uninhabitable.  In  Texas,  although  the  character  of,  the  coast 
continues  to  be  the  same  so  far  as  relates  to  the  line  of  low,  sandy, 
outlying  islands,  yet  the  area  of  the  coast  swamp  becomes  very 
much  less,  being  confined  to  a  small  psich  about  the  Sabine  take 
aud  narrow  strips  along  a  number  of  the  streams.  Whether  it  is 
duo  to  geological  causes,  or  to  the  lighter  rainfall  upon  this  sec- 


tion of  the  coast,  is  a  question  which  there  is  not  I 
here. 

The  broken,  irregular  course  of  the  whole  Atlantic  and  Gulf 
coast  affords  many  excellent  harbors,  particularly  on  the  New 
England  coast,  where  tho  hirbors  are  large,  deep  and  well  shel- 
tered, farther  southward  the  entrances  are  narrow  and  shelving, 
and  are  liable  to  be  choked  up  by  sand  drifted  in  by  storms.  The 
streams  in  nearly  all  cases  form  bars  acrn**  their  mouths,  formed1 
by  tho  detritus  brought  down  from  the  upper  waters. 

The  Pacific  oast,  as  compared  to  the  Atlantic,  is i  extremely  sim- 
ple. It  contains  few  harbors,  of  any  value  to  navigation.  Those 
of  .San  Dlegn  and  San  Francisco  are  ih«  principal  and  almost  the 
only  ones.  The  coast  is,  in  general,  bluff  and  rocky,  and  the 
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Having  given  a  description  of  the  physical  character  of  the 
area  covered  by  the  United  States,  without  reference  to  political 
divisions.  It  becomes  necessary  to  state  how  this  region  is  divided 
politically,  and  how  these  divisions  can  be  grouped,  in  a  mauner 
as  natural  ss  possible. 

Some  difficulties  are  thrown  in  the  way  of  such  a  cubdivision 
of  the  country  as  shall  meet  with  general  acceptance  by  the  fact 
that  some  of  the  States  and  Territories  are  so  large  that  they 
Include  areas  of  very  different  physical  character;  and  also 
because  a  nomenclature  was  introduced,  and  extensively  mnde 
use  of.  when  one-half  the  present  area  of  the  country  was  so  little 
known 'or  considered  that  a  name  for  it  was  not  thought  of  as 
being  necessary. 

The  area  of  the  United  States  is  at  present  divided  into  forty- 


nine  subdivisions,  excluding  Alaska.  There  are  forty-four  Stater- 
three  Territories,  and  two  other  subdivisions,  neither  States  r.ar 
Territories — the  District  of  Columbia  and  the  Indian  Territory. 

Any  Territory  is  likely,  at  any  time,  to  be  received  into  tite 
Union  as  a  State;  and  this  may  be  done  by  subdividing  the  Ter- 
ritory, making  a  State  of  one  portion  and  allowing  the  remain- 
der to  remain  in  a  Territorial  condition,  or  by  admittlog  tho 
whole  as  one  State,  or  by  dividing  it  into  two  or  morn  States.  Oaiy 
once  has  a  State  been  divided  after  having  been  received  into  i!'? 
Union— namely,  Virginia— and  this  was  the  result  of  the  Civil 
War;  and  it  is  not  possible  to  say  under  what  circumstances  such 
a  thing  is  likely  to  happen  again.  Nor  has  any  State  been 
remanded  back  to  the  Territorial  condition  after  having  been 
received  into  tho  Union;  although  one  State— Nevada— has  !s»S 
than  half  the  population  required  for  tho  election  of  one  repre- 
sentative to  Congress,  according  to  the  last  apportionment,  based 
on  the  ceosuB  of  1880.  There  Is,  in  fact,  no  provision  in  the  Con- 
stitution for  this  exigency. 

The  desirability  of  grouping  these  forty-nine  political  division! 
(Alaska  being  omitted  as  not  continuous  with  tho  rest  of  the 
United  States)  according  to  their  geographical  situation  and 
topographical  and  climatic  conditions, so  that  different  regioruj 
may  be  spoken  of  by  some  collective  name,  will  be  evident  to  all. 

The  plan  suggested  for  the  subdivision  of  the  area  included 
within  the  United  States  by  Mr.  Gannott,  geographer  of  the  c*n<ofl 
of  1SS0,  was  "  to  divide  the  country  into  three  great  divisions,  cor- 
responding to  tho  three  primary  topographical  divisions  of  the 
country:  the  Atlantic  region,  the  region  of  the  Great  Valley,  and 
the  Western  or  Cord  i  I  leran  region."  Tho  physical  character  of  these 
different  regions  has  already  been  indicated  at  some  length  in  Phyrval 
the  preceding  pagrs.  The  region  of  the  Great  Valley  is  called  by  Character 
Mr.  Gannett  the  Central  Region,  which  is  again  subdivided  into 
two  purls— the  Northern  Central  and  the  Southern  Central— the 
Ohio  River  and  the  southern  boundary  of  Missouri  and  Kansas 
being  the  dividing  line.  The  Atlantic  Division  is  also  divide!  by 
him  into  two  subdivisions  by  a  lino  following  the  south  boundary 
of  Pennsylvania  and  New  Jersey— these  two  subdivisions  being 
called,  respectively,  the  North  Atlantic  and  Sonlh  Atlantic 


divisions.  On  the  east,  t 
marked  by  the  eastern 
Wyoming  and  Alontana. 


Western 


lleran  division  is 
,  Colorado, 


Arc 

North  Atlantic   166,7(5 

South  Atlantic(includ- 
iog  Delaware  Bay) . ..  2S3.155 

Nonhorn  Central   7«A'5 

H-  uther    '  •  .  in.:  Hi  -"-J 


The  following  table  shows  the  area  of  each  of  these  divisions  in  Political 
square  miles  and  in  percentage  of  tho  entiro  area  of  tho  United  division*, 
States:— 

Percentage  of  tote]  area 

«.« 

25.3 

Total  3.t25,600  TuO.O 

(In  the  Western  Division,  as  here  limited,  Mr.  Gannett  includes 
an  area  of  6.7*0  square  miles  of  "unorganized  territory,"  lying 
north  of  Texas  and  west  of  tho  Indian  Territory;] 

The  adoption  of  this  scheme  of  subdivision  of  the  country  does 
not  tho  less  render  desirable  and  convenient  for  various  purposes 
a  different  nomenclature  for  certain  regions,  baaed  more  exclu* 
siwlron  geographical  position.  Thus  tho  States  bordering  on 
the  Gulf  of  Mexico  will  naturally  often  be  spoken  of  as  the  Gulf 
States;  tho  region  of  tho  Great  Lakes  will  be  so  designated,  and 
this  again  subdivided  into  tho  Upper  and  Lower  i-nke  Regions; 
while  ouch  great  river  will  givo  a  nam*  to  Its  own  adjacent  region, 
ne  thoOhio  Valley,  tho  Upper  and  Lower  Mississippi  Valley,  tho 
Upper  Missouri,  etc. 

Appended  is  a  statement  of  tha  names  nf  the  political  divi- 
sions inolnded  in  each  subdivision  of  the  United  States,  as  sug- 
gested by  Mr.  Gannett: 


Division. 

Subdivision. 

States  Within  Subdivision. 

Atlantic 

South  Atlantic. 
Northern  Central. 

Maine,  New  Hampshire. 
Vermont,  Massachusetts, 
Rhodo  Island,  Connecticut, 
New  York,  New  Jersey. 
Pennsylvania. 

Delaware.  Maryland.  Vir- 
ginia. West  Virginia,  North 
Carolina,  South  Carolina, 
Georgia,  Florida. 

Ohio,  Indiana.  Illinois, 
Michigan.  Wisconsin,  Minne- 
sota, North  Dakota.  South 

Kansas'"  MUsouri.  Nobr"k*' 

Contrnl 

Southern  Central. 

Kentucky.  Tennessee.  Ala- 
bama, Mississippi,  Arkansas, 
Indian  Territory.  Louisiana, 
Texas. 

Westera. 

Montana.  Idaho,  Wyoming, 
Colorado,  New  Mexico,  Utah, 
Nevada,  Arixone.  Washing, 
ton.  Oregon,  California. 

by  Google 
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The  tabular  statement  following  tire*  for  the  States  and  Tern-' 
tone*  a  mhum  of  their  area*,  population  in  1SSU  and  lrflU.  pop- 
ulation per  square  mile  at  the  latter  date,  and  the  increase  par 
cent,  during  tbe  decade  1881-90.    The  Territories  are  given  in 

italic*  in  ibe  table. 

POLITICAL  AND  NATURAL  DIVISIONS. 


Areas  and  PorciATios— Com  or  1890. 
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•  Thia  Include*  "  Unorianited  Territory ."     t  E*tiinatc. 
CtrMATC. 

In  endeaTorinf  lo  *et  forth  the  princlpol  fenturee  of  theclinmil' 
!  the  United  States,  it  will  be  assumed  that  the  reader  In?  made 
im.'elf  acquainted  with  the  topography  ot  the  country',  a*  brietlr 
.dilated  in  the  pr<-ceding  pacn.  The  great  influence  which 
■rvnn  nf  these  feature*  hare  on  the  dl-tributiun  of  the  wind*,  the 
tinfall,  and  the  temperature  » III  bo  rulTicienlly  appannt  from 
IV  nhirh  follriwu. 

Trie  L'nited  Btate*  extend*  from  the  tropics  north  across  the 
rtnperate  tene,  and  from  sea-level  to  an  aleralioDof  over  14J«t 
an  deration  which  carries  with  It  an  arctic  climate.  The 
eao  annual  temperature  ranire*  over  more  than  W  r.,  while 
te  extremes  ol  recorded  temperature  run  from  £o°  below  inrc 
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un  to  »  maximum  above  119°.  The  mean  temperature  of  the  hottest 

mooth  of  the  year,  July,  ranges  from  below  6U°  to  above  60s, 
while  the  mean  temperature  ot  the  eolJeai  month  ranges  from 
tero  to  more  than  Were  the  country  a  plain,  the  mean 
temperature  of  the  year  would  be  almost  purely  a  ouestlon  of 
latitude;  a  diflerence  of  elevation,  however,  especially  when  it 
takes  the  form  of  a  mountain  range,  causes  a  deflection  southward 
of  the  isothermn  K  an  abrupt  n-e  of  about  3UU  feet  of  elevation 
implying  a  decrease  of  annual  temperature  of  one  degree. 
Thus  we  And  that  the  Appalachian  system  cans**) a  very  marked 
deflection  to  tbe  southward  of  tho  tsothermals.  On  the  plains,  b ow- 
ever.w  here  the  upward  slope  is  very  gradual.it  is  to  be  noted  that  the 
elevation  causes  little  or  no  deflection  southward  of  the  line*  of 
temperature,  the  plains  and  plateaus  generally  having  a  mean 
annuel  temperature  nearly  or  quite  as  high  as  points  in  the  same 
latitude  iu  the  Mississippi  valley  or  on  the  Atlantic  coast.  Tbe 
temperature  of  tbe  great  western  plains  and  plateaus  is.  however, 
mo-lificd  locally  to  a  marked  extent  by  the  exposure  to  west  and 
notthwest  winds,  which  have  an  unbroken  sweep  in  some  places 
for  hundreds  of  mites,  acquiring  tremendous  foree.  Attention 
should  be  called  here  to  the  well-known  fact  that  tho  climate  of 
central  Montana,  in  eluding  most  of  the  settlements  co  tbe  upper 
Missouri,  is  abnormally  warm.  It  lie*  at  a  comparatively  low 
elevation,  being  only  3.000  to  4,000  feet  above  sea-level,  and  U 
sheltered  from  tho  fierce  westerly  winds  by  tbe  Missouri  ranee, 
while  the  northerly  winds,  to  which  it  is  exposed,  come  from  U»c 
moisture  plaius  of  tbe  Saskatchewan. 

The  two  maps  showing  the  mean  temperature  of  tho  warmest 
month.  July,  and  the  mean  temperature  of  the  coldest  month. 
January,  as  given  in  the  United  Statea  Census  for  1880,  Vol.  1— il- 
lustrate, though  only  to  a  limited  extent,  the  range  of  tempera- 
ture in  different  sections  of  the  country.  Tbe  former  shows  a 
comparatively  limited  number  of  grades,  runniDg  from  60°  to  &0°, 
tbe  lines  following  approximately  the  rarallelsof  latitude, except 
where  deflected  by  mountain  masses.  The  Influence  of  the  coast 
in  averaging  the  climate  is  distinctly  perceptible  on  this  map. 
There  is  apparently  a  northward  movement  of  the  temperature 
linee  in  the  Cordilleran  region,  showing  that  In  the  summer  the 
temperature  is  abnormally  high  in  this  arid  section.  These 
characteristic*  are  illustrated  conversely  by  the  January  mnp, 
which  also  shows  the  influence  of  the  sea  and  other  large  bodies 
of  water,  while  in  the  Cordilleran  region  tbe  temperature  line*  are 
bonis  southward  by  the  aridity  and  consequently  extreme  char- 
acter of  the  climate.  Tbe  fourth  of  these  temperature  maps, 
showing  a  generalization  from  tbe  highest  recorded  readings  of  the 
thermometer,  coupled  with  tbe  fifth  map,  which  shows  a  similar 
generalisation  with  regard  to  tbe  minimum  temperature,  illus- 
trates the  extreme  range  of  the  thermometer  In  different  parts  of 
the  country.  In  tho  former  we  tee  a  belt  running  along  the  sea- 
coast  from  M*ine  to  Texas,  where  tbe  therpiometer  never  riser 
above  100°.  while  within  it  Is  a  region,  stretchtog  from  New  York 
southward  along  the  Atlantio  plain  and  the  lower  Mississippi 
valley,  where  tbe  maximum  reaches  106°,  thus  illustrating  in  the 
clearest  manner  the  effect  of  the  sea  in  averaging  the  tempera- 
ture. Thesame  thing  is  illustrated,  though  not  so  markedly,  upon 
the  map  of  minimum  temperature*. 

The  fourth  m»p  show*  also  another  peculiar  characteristic,  via, 
the  fact  that  as  we  pass  up  tho  dope  of  the  plains  tbe  maximum 
temperature  increases,  not  on  a  parallel,  as  in  the  case  of  the 
mean  annual  temperature,  but  approximately  on  a  contour  or  on 
a  meridian,  being  apparently  proportional  to  the  aridity  of  the 
atmosphere  and  tbe  amount  of  rainfall.  This  characteristic  is,  to 
a  certain  eitent,  disguised  in  tho  heart  of  the  Cordilleran  region 
by  reason  of  the  great  diversity  of  surface  which  ia  encountered 
there,  but  in  kcnt-rul  It  hold*  good  throughout. 

The  map  showing  minimum  temperature*  ii  not  so  clear  on 
the-e  points.  Its  lines  iollow  parallels  more  nearly;  but  there  is 
a  marked  deflection  lonard  tn«  southwest  as  we  pass  westward 
from  the  Mississippi  valley  Thech:<racit  ri«tic*  of  this  map  are 
still  further  concealed  by  the  effect  of  the  details  of  topography 
in  th«Cordiller»n  region.  A  marked  change  in  temperature,  ax 
well  as  in  rainfall,  takes  plnce  at  the  crest  line  of  the  Sierra 
Nevada  and  tho  Cascade  range.  This  change  Is  not  particu- 
larly apparent  in  the  mean  nnnuul  temperature,  but  on  the  map 
showing  tbe  temperature  of  July  and  January  it  isquite  apparent, 
being  shown  hy  the  1  litfht  difference  between  these  map*.  At  the 
bay  of  ^an  Franci»co  tho  difference  between  the  mean  tempera- 
ture of  July  and  that  of  January  is  but  10°.  -This  effect  is  still 
more  marked  In  the  'ast  two  maps,  where,  ic  tho  Mississippi  val- 
ley, the  range  between  maximum  and  minimum  averages  110°, 
ar  lin  the  Cordilleran  region  12'i°  On  the  Pacific  coast  It  de- 
creases to  only  00°,  showing  that  this  section  of  the  country  enjoy* 
by  far  the  most  uniform  climate  as  regards  temperature. 

The  uiaterinl  for  thcte  temperature  and  rainfall  maps  waa 
drawn  mainly  from  "Temperature  Tables" and  "Rainfall  Tables" 
prepared  by  Professor  Charles  A.  Schott,  and  published  by  the 
Smithsonian  Institution.  The  mspof  mean  annual  temperature 
was  compiled,  very  largely,  directly  from  Mr  Schott's  admirable 
chart  in  the  first  of  tbe  above-mentioned  volumes.  The  rainfall 
mans  weie  prepared  prev  ious  to  the  publication  of  the  last  edition 
of  the  Stnithsoniau  "Ruin/nil  Table*,"  and.  a*  much  new  material 
had  been  collected  in  addition  to  that  published  in  the  first 
edition,  the  man*  were  plotted  from  original  source*. 

No  le?«  thing's  per  cent,  of  the  totsl  population  lives  between 
Wand*"0  K.  of  mean  annual  temperature,  leaving  a  very  small 
proportion  to  he  distributed  among  the  other  sections.  Of  thsee 
groups,  tho«u  bavir  g  a  temperature  above  65°  contain  the  entire 
cotton  region:  those  above 70°,  the  sugar  and  rice  regions;  while 
between  60°  and  0U°  l«  comprised  most  of  the  tobacco  region.  The 
prairie  region  of  the  Mississippi  vallev  lies  almost  entirdv  below 
05°,  while  the  great  wheat  region  of  Minnesota,  and  Dakota  to 
mainly  below      of  mean  annual  temperature. 
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Thi>  liui  t:-«t  part  of  the  country  I..  naturally,  tho  sontbern  end  I 
ef  h':-MriU  ..  vviule  touting  Texas  and  southwestern  Ariiona  cumo 
ecu  in  -Irgrooof  temperature. 

A  r"<;gh  cntuputiitmn  sh'w  tli*t  the  mean  annual  tempera- 
ture at  iu->co'in(rv  is  abimt  .V<°  1\.  to  wiiii-h  th-  k"-atic>n  of  tho 
!•  -t-ul-'i [!>/u  almost  prix'irely  corresponds,  diilei i:itt  from  it  bi  only 
a  ! ruction  of  a  lio^-n-o, 

We  give  buldw  a  table  prepared  b,v  ►election  fr-iu  the  volurci- 
,i  iu>  records  of  the  recent  work  on  American  t.emperaturo.  siiow- 
I'iff  llir  im-or>  «niii:!il  tempcriiuiro  of  tin-  iitiimsphcj-e  at  n  given 
mnijf  in  each  of  tip-  turn  i>  "  >t» h  and  '1  Vrritonr  t  t>f  the  Union. 
Th«  place  is  ►-tested  \:i  sillier  tin  eapital  or  some  lending  city  or 
tuwo  where  observations  tiuve  been  mod  cvutiuuuuitly  kept: 
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The  position  of  the  Uothomml  liaoa  in  the  United  btatc*  may 
sow  be  noticed :  and  in  tbu  connection  the  influence  of  the  topog- 
raphy of  the  country  become*  at  once  extremely  apparent.  The 
idothsrinal  linen  of  the  mean  annual  temperature  have  quite  a 
marked  regularity,  from  the  Atlantic  ouant  wt»t  to  the  f,»ot  of  the 
Rock^  Mountain*,  being  in  ceneral  only  ►lifhtlr  modified  in  their 
direction,  which  i*  nearly  east  and  west.  Thle  indication  of  a 
change  of  temperature,  essentially  det^eudent  on  that  of  latitude. 
hi  lu  ftrikinir  contrast  with  the  condition  of  thing*  on  th«  Pnciflo 
coa»t,  aa  will  be  men  farther  on.  But  as  *oou  as  the  Cordill»rau 
region  is  reached,  the  iaothermnl  Hoes  are  bent  away  from  their 
ea&t  and  weet  course,  and  become  irregular  andottcn  oonccntrio 
in  their  paaxago  acroaa  the  rarious  mountain  ranges. 

By  the  character  of  these  isothermal  liner,  three  climatic  divi- 
sions of  tbo  United  Sta'es  are  xtigk-psted:  J.  Tbo  Eastern  Kcgion. 
including  ail  the  territory  lying  east  of  the  foot  of  the  Rocky 
Mountains;  2.  The  Plateau  and  Monntain  Region  of  the  Cor- 
dilterae;  3.  The  Xarrow  belt  ou  the  Pacific  cuart.  west  of  the 
Cascade  and  Sierra  Xetmda  Range*. 

The  Eastern  division  is,  of  course,  by  far  the  most  important 
and  best  known  in  its  detail*,  fincc  it  is  that  rwiou  where  the 
■Uti«tioa  go  back  the  farthest,  and  where  thv_  ponulation  and 
wealth  are  concentrated.  I  tsclimatio  conditions  will,  therefore,  first 
be  considered.  As  the  topogrnpbical  features  of. tnis  division  are 
simple,  and  do  not  anywhere  interpose  any  very  decided  or  not 
easily  overcome  barrier  to  the  muroment  of  the  people,  so  the 
climate  partakes  of  a  similar  character,  the  passage  from  one  typo 
to  another  being  gruduut  and  decidedly  uniform,  although  rapid, 
rr.  .ial  Tho  isotbermsllines  of  mean  nnnunl  temperature  of  44°  and  72s, 
inclnde  nenny  the  entire  area  of  the  United  State*.  The  corre- 
sponding degrees  of  latitude  arc  about  45°  and  29s.  *o  that  the 
Average  change  of  temperature  with  the  latitude  is  a  trifle  over 
V.r}  for  each  degree  ot  latitude.  The  importance  of  this  rapid 
ehange  of  temperature  with  the  latitude,  with  reference  to  the 
intellectual  and  commercial  development  of  too  country  is  ob- 
vious, and  has  boon  already  pointed  out  by  eminent  clima- 
«*"Kl«ts. 

The  Unth'-'nuat  of  T2°  i  n**c»  through  the  center  of  Florida;  then, 
filtering  Teas*,  is  suddenly  deflected  southward,  running  parallel 
with  the  Isothermal*  of  68°  and  64°  to  the  boundary  line  of 
t-l.xieo.  The  wothvrmal  of  7«°  croaes  the  extreme  south  ond  of 
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Florida,  almost  on  the  parallel  of  25°.  The  isothermal  of  W0 
enter*  Florida  just  below  the  parallel  of  J>1°.  *ud  oro«»:ng  the 
atate  In  aa  almost  direct  eu»i  uud  went  Hue,  r*1**1"  thiouah  tli» 
vmithvrn  part  of  Alnbaum,  Mivais*ij'pi,  and  Louisiana,  and  into 
Texas,  to  the  meridian  of  I0J°.  where  it  is  ►uddenly  d«  ftecte  l  .cuth 
ward  to  the  boundary  line  of  Mexii-o.  The  lautbeimal  of  t>4  enters 
the  United  Stales  on  tbo  South  Carolina  coast.  It  passes  in  a  west- 
erly direction  vary  nearly  on  tbe  par  alb  I  of  *3°  as  far  wc-t  *»  the 
Dji  i  idiaa  of  luu°.  when  it  is  deflected  southward,  like  the  other 
isothermal*,  by  the  gradually  increasing  rlevstion  of  the  Plnt-nu 
Ki-giou.  Tbe  isothermal  of  '»/°  i*  In  its  general  course,  t  arallel 
with  that  of  64'  except  that  the  deflection  to  tbe  south  between 
the  meridians  of  83°  and  87°  is  greater,  owing  to  tbe  ii.fiuenoe  ot 
tbe  lofty  southern  extremity  of  the  Appalachian*.  It  traverser 
Morth  Carolina,  South  Carolina,  Alabama ;  paast*  into  tbe  southern 
part  of  Tennessee;  is  deflected  into  Mississippi:  then  enters  Ten- 
nasreee  agiiiu.  passing  aoio-n  Aikaneas  and  the  Indian  Territory 
iuto  Men  Mexico,  when  it  is  deflected  toward  the  south,  making' 
two  loops  as  it  runs  nearly  coincident  with  tbe  meridian  of  101° 
to  the  parallel  of  31°  in  Texas,  when  it  again  bends  to  the  we*t. 
and.after  a  south  west  course,  is  defleetedtowsid  the  north  west  Ttaj 
isothermal  of  .H>°  enters  the  UniP-d  Stale*  on  the  Maryland  coast. 
Its  gcm-tal  direction  to  the  meridian  of  e7°  i*  southwest.  Here, 
in  central  Alabama,  it  is  deflected  to  the  northeast,  followiue  tbi* 
general  direvtiou  to  tbe  parallel  of  .'<8°  in  Kenturky,  wbt  n  it  bonds 
again  to  the  west  and  nine  in  an  almost  direct  westerly  course  to 
the  meridian  of  H>1°,  where  it  is  deflected  to  the  south.  paj-siDg 
through  New  Mexico  into  Texas,  where  it  suddenly  bend*  back  to 
the  north,  and.  after  maklug  a  long  loop  in  New  Mexico,  passe*  in 
a  northwesterly  course  across  Anions.  The  isothermal  of  o2°» 
west  of  the  Appalachians  run*  almost  coineidently  with  the  Ohio 
river  a*  far  as  Cineiuneti.  then  in  an  undulating  course  passes  in 
a  nearly  westerly  direction  through  Indiana.  Illinois.  Northern 
Missouri,  and  near  the  northern  boundary  of  Kansas  to  tbe 
eastern  l>order  of  Colorado,  where  it  is  deflected  to  tbe  routh.  and 
runs  lu  a  direction  nearly  south  by  west  for  a  distance  of  fully  fira 
hundred  miles  along  the  eastern  hase  of  the  Rocky  Mountains. 
A  large  area  l«  included  between  the  isothcruials  of  44°  and  62? 
It  comprise*:  New  England,  except  the  larger  part  of  Maine.  New 
Hampshire  and  Vermont:  the  aoutbern  and  central  portions  of 
New  York:  Penu*ylvania;  nearly  all  Ohio;  the  northern  two- 
thirds  of  Indiana  and  Illinois;  the  southern  halt  of  Michlguu  and 
Wisconsin:  nearly  all  of  Iowa:  the  southeastern  corner  of  Min- 
nesota: uenrly  th«  whole  of  Nebraska:  and  the  southern  third  of 
Dakota.  The  isothermal  of  4U°  enter*  the  United  States  on  the 
eaatern  border  of  Maine,  and.  parsing  through  the  center  of  the 
state,  traverses  the  northers  end  of  New  Hampshire  and  Ver- 
mont. It  theu  passes  out  of  the  United  States,  but  enters  the 
country  again  at  the  western  end  of  Lnka  Superior,  crossing  the 
central  part  of  Minnesota,  bending  to  the  south  on  the  meridian 
of  U7°.  and  making  a  large  loop  in  Eastern  Uakota,  then  turning 
to  the  northwe-t.  and  again  passing  out  of  tbe  United  Slates  at 
the  meridian  of  107°. 

West  of  the  uji-ridian  of  1<V>°,  within  the  second  rliruatlcdlvisloa 
or  the  Cordilleran  region,  tbe  oour«e  of  the  isothermal  is  largely 
determined  by  tbe  position  of  the  several  mountain  range! 
embraced  lu  that  area  of  complicated  topography  to  which  tha 
name  of  Cordilleras  is  given.  There  ranges,  unlike  the  Appala- 
fl»an»,  sre  lofty  enough  to  produce  a  decided  influem  e  u|»on  the 
climate,  although  nowhere  reaching  what  may  be  called  the  region 
of  perpetual  snow.  This  deficiency  of  lasting  accumulations  of 
suow.  howeier.  is  in  very  considerable  pirt  due  to  the  sum  lines* 
of  tbe  precipitation.  If  tbi*  were  as  great  in  the  Rorky  Moun- 
tains a*  it  is  in  the  Sierra  Nevada.  theformerrangeswouH.no 
doubt,  be  covered  to  a  large  extent  with  permanent  snow-fields 
and  glaciers  descending  from  them.  Observations  of  mean  tem- 
r-ern  tare,  however,  on  tbe  higher  ranges  are  extremely  deficient, 
so  that  only  a  few  generalisations  can  be  given  with  regard  to  the 
po*i  t  ion  of  tbo  isothermal*  In  that  portion  of  the  territory  of  th« 
United  States. 

Tbe  isothermal  of  44°  follows  a  course  in  the  Cordilleran  region 
which  embraces  within  a  great  loop  to  tbe  south,  the  entire  h\nbtn 
portion  of  the  Rocky  Mountains,  a*  far  south  as  parallel  34°.  The 
tot'*  of  the  Sierra  Nevada.  Blue  Mountain*,  and  Cascade  Range* 
are  also  Inoludcd  nlthin  (be  loop  of  the  44°.  The  Central  portion 
of  the  Cascade  Range,  and  the  Rocky  Mountain*  in  the  south- 
western corner  of  Colorado,  have  a  menn  annual  temperature  of 
4Cf._  The  highest  part  of  the  Rocky  Mountains  is  indicated  a* 
having  a  mean  temperature  of  less  than  36°.  Accurate  and  long 
continued  observations  in  this  region  would,  however,  furnish aj 
extremely  complicated  s.v»t»iu  of  isothermal  curves,  since  th* 
range*  are  numerous,  and  many  of  them  high. 

As  the  land  assumes  a  more  decidedly  plateau  character  in 
Arizona.  Utah  and  Nevada,  tbo  mean  annual  temperature risenin 
this  porlinti  of  the  country.  In  Nevada,  tbe  isothermal  of  72°ex- 
tei  d*  a*  far  north  a*  the  parallel  of  36°.  ami  tbe  isothermal  o' 
6'-'°  reaches  to  the  Trinity  Monntains  in  parallel  40°.  To  tbA 
Cordilleran  region,  we  find  that  a  great  change  may  be  made  it 
the  latitude  with  but  a  very  moderate  one  in  the  mean  anno* 
temperature,  a*  shown  by  the  parallelism  of  the  isothermal*  witl 
tho  coast  line.  The  temperature  is  higher  and  mure  uniform  aloui 
the  Pacific  coast  than  it  is  on  the  Atlantic  coast  of  tho  Unite 
States.  Tho  isotherm!) I  of  tiO5  run*  nearly  parallel  with  the  coast, 
and  not  far  from  it  from  tbe  35th  parallel  nearly  to  the  Sbtb.  The 
isothermal  of  S2°  follows  tho  coast  from  Son  Francisco  us  fur  north 
aatho  parallel  jf  46°. 

The- isothermal*  for  tho  summer  month'— June.  July,  >ntl  s,„iimi>r 
August— show  greater  irregularity  on  Mr.  Schott's  chart  than  isothermal* 
those  of  the  year.  This  holds  true  especially  In  the  eastern  region 
of  the  csiuntry.  The  summer  isothermals  all  bend  to  the  north  in  a 
very  characteristic  manner,  owing  in  great  measure  to  tbo  southerly 
winds,  nhich  sre  heated  by  the  Gulf  of  Mexico.    Tbe  summer 
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•sothermal  of  80°  boonas  on  the  north  an  irregular  area.  Includ- 
ing Florida,  tbe«outhtirn  part  of  Georgia.  Alabama  and  Mississiopi; 
Louisiana,  the  southeastern  corner  of  Arkansas:  the  «©uUi«a*teru 
half  of  Texai;  and  a  tonme  of  laud  in  New  Meiico.  Within, 
this  area  the  mean  summer  temperature  range*  from  80°  to  88°. 
The  southwestern  half  of  An  ton*,  aod  patches  in  southern  and 
central  California  bare  a  like  eummer  temperature  of  from  80°  to 
88°.  A  atrip  including  the  greater  part  of  North  and  South  Caro- 
lina, portioni  of  Georgia,  Alahauia.  .Miniaaippi,  Tennessee.  K«n- 
tockv.  Missouri,  Arkansas,  Kau«a*.  the  Indian  Territory,  Texas. 
New  Mexico,  Colorado,  Utah,  Aruone.  and  California,  liea  be- 
tween the  mean  summer  i'otherinals  of  76°  and  WP-  The  belt  near 
the  Ohio,  extending  north  as  far  aa  the  Great  Lake*,  and  south 
alone  the  Appalachian  table  land  into  Tennessee,  Mississippi,  Ala- 
bama, and  Georgia,  and  wr't  thro'igb  Indiana.  Illinois.  Iowa, 
portious  of  Wisconsin.  Minnesota.  Dakota,  and  Montana. 
Nobraska.  and  northern  Kansas,  lies  betwen  the  summer  isother- 
mal* of  88°  and  78°.  On  the  Pacific  coast  the  summer  isothermal* 
approach  more  nearly  to  the  mean  aunnal  isothermal*  in  their 
character  and  position  than  do  those  on  the  Atlantic  coast  of  the 
Gnited  State*.  The  rrgiou  of  the  United  State*  lying  north  of 
the  States  named  above  has  a  moan  aummer  temperature  rau ring 
iron  56°  to  68°. 

The  isothermal*  for  the  winter  months— December,  January  and 
February— in  the  eastern  region  of  the  United  States,  are  more 
regular  than  the  summer  curve*,  thus  approaching  in  this  respect 
the  character  of  the  mean  annual  Hotherinala.  The  winter 
isotherms  I  of  52°  coincides  almost  exactly  with  the  mean  annual 
isothi-rionl  of  68°.  It  run*  parallel  with,  and  at  a  little  distance 
from,  'hit  Gulf  of  Mexico.  The  winter  curve  of  48°  corresponds 
eery  closely  with  that  of  61°  for  the  year  and  the  winter  corre 
of  44°  with  Uie  mean  annual  isothermal  of  bV.  The  winter 
iiothcrtual  of  32°  enter*  the  United  State*  at  the  southern  end  of 
Massachusetts,  and  passes  in  a  southwesterly  course  •  ;ros*  Long 
Island,  just  south  of  Now  York  City,  through  New  Jersey  and 
across  the  northern  end  of  Maryland,  where  it  is  deflected  to  the 
■oath,  and  makes  a  long  loop  around  the  Appalachian);  then  near 
the  Ohio,  through  Indiana,  Illinois,  Missouri,  and  Kansas,  into 
New  Mexico,  where  at  tho  meridian  of  106°,  it  is  deflected  to  the 
southwest  and  passe*  around  the  Rocky  Mountains  and  through 
the  center  of  the  Great  Basin.  On  the  Pacific  coast,  the  winter 
isothermal*  also  closely  coincides  with  the  mean  annual  isothrr- 
mals.  For  example,  tie  winter  isothermal  of  fiL"  corresponds  in 
character  and  position  with  the  annual  curvo  of  60°. 
'  The  peculiarities'  of  the  North- American  elimato  which  most 
strongly  impress  themselves  on  newly  arrived  visitors,  and  which 
are  not  so  apparent  in  general  statistical  statements  a*  they  are 
in  Nature,  may  be  best  set  forth  and  discussed  after  the  more 
easential  facts  regarding  the  other  principal  climatic  elements 
have  been  presented. 

And  it  would  aeem  to  be  next  in  order  to  state  the  principal 
facts  regarding  the  distribution  of  the  wind*  in  the  Unil»d  State*, 
•tare  a  knowledge  of  these  will  be  essential  to  an  understanding 
of  the  important  subject  »f  the  amount  and  distribution  of  the 
precipitation. 
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tying  in  the  middle  latitudes,  are  westerly.  At  the  40th  parallel 
*M  aa  average  position,  and  <>q  the  mean  annual  Isothermal  of  50°, 
the,  evidences  of  this  prevel-n-e  ind  constancy  are  overwhelming. 
Dr  Gibbon*  has  notiocd,  with  great  care  at  San  Francisco,  the 
course  of  the  higher  strata  of'cloud*—  the  cirrus,  and  the  very  high 
dtratcs — where  they  were  visible,  and  haa  found  them  to  some 
uniformly  from  some  westerly  poiut.  During  three  year*  of  very 
raroful  registry  directed  tothi*  particular  point  in  western  New 
York,  but  three  instances  of  a  contrary  direction  were  observed. 
Dunns;  storms  the  lower  clouds  are  from  various  points,  and  the 
wind  l»  qmte  variable  during  the  greater  storms;  two  strata  of 
diSorent  movement  often  lying  beneath  that  from  the  we«t,  yet 
the  stratum  from  a  westerly  point  usually  depoeits  the  rain,  and 
when  it  ceases  the  rainfall  cpaae*.  though  the  lower  strata  iney 
continue  to  run  on  the  wind  twenty-four  hours,  or  even  longer. 

Below  the  35th  parallel  and  on  the  Gulf  coast  only,  do  the 
•hower*  of  summer  take  a  different  movement,  showing  that  the 
Stratum  occupied  by  the  c  iniulus  of  average  height  de-esnot  there 
move  from  the  went,  but  from  tho  rest  or  southeast— an  inflection 
ot  the  trado-wind  mingling  with  a  local  coaat  wind. 

Tho  following  table,  arranged  from  data  furnished  by  tho  Signal 
Service  Bureau,  gives  an  idea  of  the  direction  of  tho  mud  in 
various  parts  of  the  country: 

STATEMENT  thoiclng  ho>«  mnng  time*  tntvritid  see*  ooserreal 
6/0101110  from  the  n'oht  principal  point*  of  Ike  eompait  dvring 
each  mull  of  i».  j/eor  ciirf  rag  Jun*  30.  1 8811.  Compared  from 
obnrrealioni  taken  at  the  ttvrral  ttntion*  of  j&#(TV<ifi'on»  tit  7 
a.  m.,  2  p.  m.  and  9  p.  m.  Uoenltime). 
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The  wind*  along  the  Whole  extent  of  the  Atlantio  Coast  region 
have  a  marked  resemblance  to  their  important  features,  notwith- 
s  lauding  the  great  difference  in  latitude.   Westerly  winds  pre- 
dcrataate  daring  lue  entire  year;  but  they  are  chiefly  southwest- 
erly 'n  summer,  and  northwesterly  in  winter. 

In  the  distriot  between  the  Appalachian*  and  the  Mississippi, 
westerly  and  southwesterly  wind*  are  pre  ts  lent  both  "in  winter  and 
aiiamer.  On  the  other  hand,  over  a  large  territory  In  the  south- 
western portion  of  the  United  States,  covering  an  area  of  about 
one-third  of  the  country,  end  inoludicg  Nebraska.  Knn  jas,  east- 
irn  Wyoming  and  Colorado,  Arkansas,  Texas.  Utah.  New  Meiioo 
and  Arixona,  the  summer  winds  are  from  the  south,  while  the 
winds  of  winter  are  north  and  northwest,  In  northern  .Michigan, 
Wisconsin,  end  Minnesota,  this  reversed  of  the  winter  wind*  ia 
le«s  marked.  In  New  Mexico  and  among  the  Rocky  Mounuins 
enerally.  the  wiuda  are  of  the  most  extremely  irregular  cbarao- 
At  the  panes  of  the  Sierra  Nevada,  and  at  all  entrance* 
itheooast  "f  the  Pacific  to  the  interior,  arid  districts  ond 
rt>.  there  are  violeut  and  continuous  westerly  wli.ds.  On  the 
coast  of  California,  the  inward  dratt  of  air  produoed  by  interior 
rarcfaotion  is  decidedly  developed.  Capt.  Wilkea  has  designated 
tbie  as  th-  locality  of  the  "Mexican  Moueooo,"  blowiog  alternately 
uij  and  down  this  coast,  or  northwoit  and  southeast.  The  dura- 
tiou  of  the  northern  monsoon  is  from  De-embcr  to  May;  the  cur- 
rents of  air  are  from  tho  northwest,  and  nearly  parallel  nith  the 
coast.  During  its  prevalence  fine  wea'her  la  experienced.  From 
May  to  September  tbe  currents  of  air  are  from  tho  south  and 
southwest.  These  are  the  stormy  months,  attended  with  great 
e* plot. ions  of  electricity,  and  with  copious  and  constant  precipita- 
tion. This  interior  rarefaction,  abo\e  meutioned.  Is  sufficient  to 
bring  a  northwest  wind  on  the  coast  from  the  42nd  to  the  35th 
parallel,  and  a  south  or  southwest  wlud  for  a  longdistance  below 
tlioeutranoetotheOulf  of  California-line*  which,  if  projected 
to  tbe  interior,  would  croa»  nearly  at  right  angles  over  the  central 
cress  of  the  dry  interior.  On  the  other  side  of  the  continent  the 
southeast  monsoon  of  Texa*  blow«  .Ur^cltjr  toward  the  northwest 
wind  of  California— all  proving  how  gruat  and  important  this 
r.goaoy  of  interior  rarefaction  is  in  producing  the  surface  wind* 
ft  tho  latitudes  below  tbe  well-determined  belt  of  westerly  winds. 

To  sum  up  what  has  boou  said  in  regard  to  the  winds  of  the 
United  States,  the  following  may  be  added: 

1.  Tbe  inflneneeof  the  trades  is  but  very  slightly  felt  in  the 
extreme  southeasterly  portion  of  tbe  country. 

2.  The  prevailing  winds  elsewhere  are.  in  general,  westerly. 

3.  On  the  Atlantic  coast,  east  of  the  Appalachian?,  oo'tbwest- 
•rly  winds  prevail  in  winter:  south  westerly  in  summer. 

4.  In  the  region  l«twcen  the  Mississippi  and  the  Appalachian!, 
southwest  and  wo«t  winds  prevail  both  in  winter  and  summer. 

5.  Over  a  wide  area,  extending  from  southeastern  California 
to  Missouri,  and  along  the  base  of  tbe  Rocky  Mountains  from 
New  Mexico  to  southern  Dakota,  the  winds  of  summer  are  nearly 
the  reverse  of  those  of  winter,  boing  south,  southeasterly  or 
south  westerly,  with  a  great  predominance  of  southerly;  bnt  north 
»nd  northwest  in  winter. 

0.  On  the  Paeiflo-  coast,  the  prevailing  and  normal  westerly 
direction  Is  maintained  through  tho  year,  intensified  in  summer 
by  the  superadded  monsoon  inflaonoe  of  the  heated  plateau  region 
to  th«  east. 

7.  Through  tbe  Plateau  or  Interior  Cordlllsran  region,  the  sur- 
face winds  are  variable  and  irregular  in  character,  bnt  the  higher 
currents  are  In  tbe  normal  westerly  direction. 

8.  The  region  of  the  Lower  Colorado  is  one  In  which  southerly 
winds  greatly  predominate  in  summer,  but  where  in  winter  there 
is  not  so  complete  a  reversal  of  the  summer  wind  as  there  U  in  the 


area  specified  under  S. 

fhe  protpority  of  a  country  d< 


pends  largely  upon  its  rainfall. 


aa,  to  a  vary  great  extent,  tbe  primary  industry,  that  upon  which 
all  others  depend  directly,  vis.,  agriculture,  may  be  said  to  flour- 
ish in  a  degree  directly  proportioned  to  the  amount  of  moisture. 
Of  rainfall,  this  country  receives  in  its  different  parte  a  very  dif- 
ferent supply.  Throughout  the  eastern  half  of  the  United  States, 
the  rainfall  is  ample  for  all  purposes  of  agriculture,  while  in  the 
western  half,  with  the  exception  of  a  narrow  strip  along  the 
Pacific  const,  Oie  supply  Is  vory  deficient.  With  the  exoeption  of 
the  Conllllerwu  region,  the  rainfall  is  nearly  all  derived  from  the 
Oulf  of  Mexico  and  the  Atlantic  ocean.  Of  fhe  two.  the  principal 
source  Is  the  Gulf.  The  warm,  moist  currents  which  accompany 
The  Qulf  Stream  from  the  Caribbean  sea  are  not  deflected  toward 
UM  oastward  In  the  Oulf  of  Mexico,  as  tho  great  oceanic  river  Is, 
bat  pass  northward  and  eastward  over  tho  land  in  a  broad  belt 
extending  from  the  coast  of  Texas  to  the  peninsula  of  Florida. 
Judging  from  its  effects  in  the  form  of  rainfall,  the  central  por- 
tion of  this  current  passes  over  eastern  Louisiana  and  Mississippi 
and  western  Alabama.  The  natural  result  of  leaving  the  warm 
ocean  surface  and  entering  tbe  continent  is  to  oool  these  air  cur- 
\nnts,  and  make  them  deposit  their  vapor.  The  heaviest  deposit  is 
along  the  northern  shore  of  the  Qulf,  in  the  States  of  Louisiana, 
Mississippi,  and  Alabama,  and  the  western  part  of  Florida,  where 
the  rainfall  reaches  80  inohes  per  annum.  Were  there  no  moun- 
tains or  other  Irregular  topographical  features  U>  modify  tbe  rain- 
fall, this  wave  would  movoinland  in  a  northeasterly  direction,  the 
precipitation  decreasing  eastward,  northward,  and  westward,  the 
Knee  of  equal  rainfall  taking  the  form  of  great  ooneentrlc  ellipses. 
This  form  we  see  ronghl v  outlined  In  the  western  part  of  tbe  Mis- 
ippl  valley,  the  rainfall  decreasing  regularly  to  tho  northward 
westward.  To  the  northeastward,  however,  these  moisture- 
:  currents  encounter  the  southern  end  of  the  Appalachian 
in,  and  are  driven  at  onoe np  to  high  altitudes,  where  they  are 
forced  to  disgorge  their  vapor,  giving  to  this  end  of  the  mountain 
system  a  heavy  rainfall;  while  farther  along  the  chain,  toward 
the  northeast,  the  rainfall  diminishes,  becoming  even  loaa  than 
lh»t  of  the  lower  country  on  the  east  and  west  Tho  portion  of 


the  molstura-laden  current  which  passes  to  th*  eastward  of  the 
Appalachian  chain  meets  and  mingles  with  moist  air  current* 
coming  directly  from  the  Atlantic,  anil  produces,  in  the  central 
parts  of  North  aud  South  Carolina,  an  area  of  abnormally  heavy 
rainfall.  A  second  source  of  moi-iuro  Is  tho  Atlantic  ocean. 
Mere  the  moist  air  currents  from  the  Oulf  Stream  produce  alir.a 
of  heavy  rainfall  along  the  Atlantic  coast,  reaching  from  Florida 
to  the  neighborhood  of  the  bay  ol  New  York.  This  atrip  is  quite 
narrow,  being  confined  to  the  coast  and  it"  immediate  neighbor- 
hood. Back  of  that,  and  over  the  greater  portion  of  lbs  Attain io 
plain,  the  precipitation  is  notably  Iras.  The  conditions  of  tho 
coast  aa  regards  rainfall  are  some  whs  t  changed  north  of  the  lati- 
tude last  mentioned;  that  Is,  near  the  hay  of  New  York.  The 
Oulf  Stream,  which  has  been  gradually  trending  off  shore,  is  hero 
at  a  considerable  distance  from  thecosst.  Beiweeu  the  coast  and 
the  Qulf  Stream  has  appeared  a  polar  current  flowing  southwest- 
erly.   The  contact  between  the  warm  air  currents  of  tbetiiilf 


Stream  and  the  cold  winds  accompanying  this  polat 
doubtedly  causes  the  heavy  fogs  which  prevoil  mi  the  bank*  of 
Newfoundland  and  St.  George's  Banks,  extending,  in  a  greater  or 
less  degree,  to  the  Now  England  coast.  Although  there  is  a  de- 
crease in  t*o  rainfall  of  this  nan  of  the  coast  from  that  farther 
south,  yet  it  is  not  particularly  marked.  The  precipitation  is. 
however,  greatest  ou  the  coa«t.  and  decreases  inland. 

Leaving  now  the  eastern  half  of  the  country,  let  uj  trace  the 
rainfall  westward.  Tbe  lines  indicating  a  smaller  degree  of  rain- 
fall succeed  one  another  at  intervals  more  or  less  regular  as  we 


go  west,  out  of  the  course  of  the  great  continental  wai  e  of 
ure,  and  up  the  alope  of  the  plaina.  The  country  here  is  uulform 
and  generally  level,  and  tb"re  Is  nothing  to  interrupt  the  regular 
decrease  in  the  amount  of  precipitation  until  we  reach  tho  base 
of  the  Rocky  Mountains.  From  this  line  westward  totlieSieria 
Nevada,  we  And  the  conditions  of  rainfall  which  are  Incident  to  a 
mountain  country  acoompauied  by  a  dry  atmosphere  Taking 
Uio  Cordillerao  region  as  a  whole,  with  the  exception  of  that  pirt 
lying  west  of  the  Sierra  Nevada  aud  Cascades,  the  rainfall  proba- 
bly does  not  average  more  thau  10  or  16  inches  annually.  This, 
however,  is  not  deposited  uniformly  over  tbe  country:  there  are 
certain  conditions  tinder  which  the  rainfall  iti  some  parts  of  this 
region  is  much  greater  than  in  others.  Other  things  being  eqnai.  the 
higher  the  latitude  and  the  greater  the  altitude,  the  greater  will  be 
the  rainfall.  Under  this  rule  the  more  northern  parts  of  tbe  Cor. 
dilleran  region  enjo)  a  greater  rainfall  than  the  southern  perls. 
The  mouutains  aud  high  plnteaus  are  better  watered  thsu  the 
lowlands.  The  best-watered  parts  of  this  region  are  the  north- 
ern parts  of  Washington  and  Idaho,  the  western  part  of  Mon- 
tana, northwestern  Wyoming,  nhieh  Includes  the  elevated  region 
known  aa  tbe  Yellowstone  National  Park,  and  the  high  plateaus 
and  ranges  of  central  Colorado.  Tbe  most  arid  portions,  stid 
those  which  receive  tbe  least  rainfall,  are  wostern  Arixoua,  south- 
ern  Nevada,  and  southeastern  California.  Although  throughout 
this  region  we  have  bnt  few  and  scattered  observations  of  rainfall, 
tho  relative  amount  ean  be  predicted  with  a  considerable  degree  of 
certainty  by  tne  character  of  the  vegetation.  Everywhere  arbo- 
resoent  vegetation  implies  a  considerable  amount  of  rainfall,  and 
accordingly  we  find  tne  higher  plateaus,  tbe  mountain*,  aud  the 
regions  in  the  higher  latitudes  covered  with  forests.  A  second 
tone  of  rainfall  ia  indicated  by  the  bunch  and  gamn  grasses  which 
cover  the  plains  and  must  of  the  mountain  valleys.  They  indi- 
cate a  rainfall  not  in  general  sufficien  t  for  the  needs  of  agriculture. 
A  third  tone  Is  indicated  by  Artemiiln,  or  "sage  brash,"  as  this 
characteristic  western  shrub  is  popularly  culled:  while  a  fourth 
wane  is  indicated  by  the  cactus,  the  yucoi.  or  by  an  absence  of  all 
vcrctstion  whatever. 

As  has  been  suggested  heretofore,  tbe  rainfall  in  tbe  Cordil- 
leran  region  east  of  the  Sierra  Nevada  ia  in  general  insufficient 
for  tho  needs  of  agi  (culture,  excepting  in  a  few  is- dated  areas 
wtusre  local  topography  indnoes  a  rainfall  greater  than  tbe  normal 
one.   In  that  section.  Irrigation  is  everywhere  necessary  for  the 

f traduction  of  cereal  crop*,  (lenerally  it  may  be  stated  that  s> 
ess  annual  rainfall  than  20  inches,  or  a  lets  rainfall  than  \2\i 
inches  during  tho  gi owing  season  of  crops— that  ia,  during  tho 
spring  and  summer— is  insufficient  for  Uietr  successful  cultiva- 
tion; and  where  this  supply  is  not  furnished  naturally,  an  equiva- 
lent must  bo  supplied  by  raenns  of  Irrigation.  This  limit  is 
reached  along  a  line  running  approximately  on  a  meridian,  and 
passing  through  the  middle  of  Dakota,  western  Nebraska,  west- 
ern Kansas,  and  central  Texas.  In  tho  neighborhood  of  this  linfe, 
aui  extending  perhaps  a  decree  on  each  side  of  it,  l»  a  debatable 
ground,  where,  in  some  seasons,  the  rainfall  Is  sufficient  for  all 
crops,  while  In  others  it  is  insufficient.  This  Is  Powell's  siib- 
hnmid  region.  Aa  a  role,  wherever  irrigation  is  necessary,  the 
possible  extent  of  agriculture,  and  In  eonseenenoe  tbe  possible 
deneitv  of  settlement,  are  dependent  upon  tne  amount  of  water 
carried  In  tbe  streams.  In  most  parts  of  the  Cordillera n  region, 
there  ia  apparently  a  far  greater  amount  of  land  suitable  for  cul- 
tivation than  can  ever  be  irrigated,  even  under  the  most  econom- 
ical distribution  of  water.  Concerning  this  point,  however,  we 
are  at  present  much  in  tho  dark,  the  capacity  of  few  streams  hav- 
ing been  measured,  even  approximately.  Under  tbe  wustefu! 
system  of  Irrigation  at  present  practiced  throughout  the  West 
(except  In  some  portions  of  southern  California),  tho  limit  of  set- 
tloment  will  very  soon  be  reached,  so  far  as  tbe  population  ' 


isde- 

pendent  upon  na-rieulture. 

A  question  which  has  assumed  practical  importance  of  sn  almo.  t 
national  character  ia  the  effect  of  tbe  planting  of  trees  and  th* 
cultivation  of  the  soil  upon  climate,  many  high  authorities  main- 
taining that  these  causes  produce  an  increase  in  rainfall,  and  con- 
sequently that  it  is  possible  to  redeem  the  whole  Conlllleran 
region  by  a  judicious  system  of  cultivation  and  tree  p'snting.  par 
Ocularly  of  the  latter.  It  is  doubtful  whether  that  effect  ean  be 
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Buch  bets  a*  we  have  within  the  form  of  rainfall  records  in  too  Cor- 
dilleran  region  do  not  substantiate  the  theory,  the  rooonU  showing 
that  the  rainfall  haa  not  increased  in  the  regions  covered  by  oar  bor- 
der settlements  since  their  earliest  formation.  At  the  name  tine, 
it  eeems  highly  probable  that  a  change  ban  been  produced,  which, 
while  not  affecting  the  alimate.  haa  modified  deoidediy  the  con- 
ditions of  moisture.  The  effects  of  cnltirat.cn  upon  the  toil  in 
covering  it  with  vegetation,  and  especially  with  tfeee,  haa  in  gen- 
eral bean  to  retain  the  moisture  upon  and  in  the  coil,  instead  of 
allowing  it  to  run  directly  off  into  the  stream*,  or  to  be  taken  np 
at  once  by  evaporation.  In  other  words,  a  moch  larger  proportion 
Of  the  rainfall  U  rendered  effective  for  agricultural  purposes. 
This  offect  is  already  very  marked  throughout  Dakota,  Kansas, 
and  Nobraska,  and  even  to  acme  extent  in  Utah  and  Colorado. 

It  remains  to  sketch  the  rainfall  of  the  Pacific  coast.  It  Is  in 
■ill  respects  peculiar,  and  different  from  that  of  the  rest  of  the 
eountry.  There  along  the  whole  roast,  and  extending  enstTf  ard  as  far 
as  the  Sierra  Nevada  and  the  Cascade  range,  well-defined  wet  and 
dry  seasons— the  former  corresponding  to  the  eastern  winter,  the 
latter  to  the  eastern,  summer..  Taking  the  year  through,  the  rain- 
fall is  very  much  heavier  in  the  northern  part  of  this  section  than 
in  the  southern.  In  western  Washington  Territory,  it  rains  almost 
constantly  for  six  months  of  the  year,  while  even  in  the  wet  sea- 


son, the  supply  of  rain  in  »  mthtirn  California  is  scanty 
An  explanation  of  this  peculiar  climate  is  to  bo  fo 

currents  and  the  prevailing  winds.   The  winds  on  the 


western  ooast  are,  as  a  rule,  the  "anti-trades,"  blowing  from  the 
nest  and  ro-uthwest  These  winds  pass,  on  nearlng  the  ooast.  over 
the  great  Japanese  oarrcnt,  which  north  of  Oregon,  is  relatively  to 
the  land,  a  warm  current,  while  south  of  Oregon  it  is.  relatively, 
a  coal  current.  In  passing  over  this  portion  of  the  sea,  the  atmos- 
phere becomes  surcharged  with  moUturo.  In  reaching  the  coast 
the  amount  of  precipitation  from  this  inoisturo-ladon  atmosphere 
depends  upon  the  change  of  temperature  which  it  encounters. 
North  of  Oregon,  the  laud  being,  as  stated  above,  colder  than  the 
sua,  there  is  great  prccipit&tion.  while  south  of  that  state  the  land 
being  the  warmest,  the  preoipitation  decreases,  till  in  southern 
California,  where  the  difference  between  the  sea  and  land  tem- 
perate re  is  the  greatest,  it  is  almost  nothing.  The  line  of  demark- 
att"n  between  the  different  temperatures  varies  with  the  season, 
ranging  northward  in  the  stiminor  and  southward  in  the  winter, 
thus  giving  the  alternations  between  the  wot  and  dry  season**  so 
peculiar  to  this  coast.  The  influence  of  the  mountains  of  the 
Paoifio  coast,  although  not  sufficient  to  account  for  all  the  phe- 
comena  of  this  climate,  still  plays  a  very  important  part  in  it.  The 
t  soeut  of  the  warm  current*  up  the  mountain  sides  of  course  cools 
them  very  greatly,  and  causes  them  to  deposit  whatever  remaining 
moisture  they  may  contain  To  illustrate  the  extent  of  the  action 
of  mountain  ranges,  it  may  be  stated  that,  although  in  the  valley 
cf  the  San  Joaquin  tho  rainfall  is  very  light,  yet  upon  the  high 
Sirrras  it  has  been  found  to  reaob'JU  inobes  in  a  single  year. 

The  oolder  months  in  the  United  States,  including  May  and  Sep- 
tember of  tho  warmer  months,  procipitate  most  of  the  rain  and 
snow  which  falls  in  what  are  called  general  storms.  Most  of  the 
rain  falling  before  the  middle  of  June  in  the  latitude  of  Wash- 
ington is  In  storm*  of  two  or  three  days' duration.  A  south  or 
southeast  wind,  with  high  temperature  and  a  palpable  sense  of 
preparation,  usually  begins  the  change;  enuttana  northeast  winds 
follow  next  for  a  day  or  more,  during  which  most  of  the  rain  falls, 
and  west  or  northwest  winds  blow  with  unusual  strength  for  two 
days  following,  restoring  tho  equable  and  average  weather  for  the 
month.  In  tiie  Northern  States,  a  greater  number  of  months  is 
included  in  those  of  general  rains,  which  may  occur  in  every 
month  of  summer,  though  they  rarely  do  so.  In  the  Gulf  States 
the  period  of  summer  showers  Is  more  extended  generally,  though 
where  the  hurricanes  of  August  and  September  occur,  as  the?  do 
in  all  tho  Southern  States  bordering  the  Oulf  and  the  Atlantic,  the 
number  of  extended  rains  Id  the  summer  is  moro  nearly  equal  to 
that  in  New  York  and  New  England.  In  the  southwest,  at  a  dis- 
tance from  the  coasts,  they  are  rare  from  tho  clo*o  of  April  to  the 
middle  of  Ootoher;  in  the  interior  farther  west  they  arc  equally 
rare,  and  on  the  Pacific  roast  they  belong  only  to  the  rainy 
months.  But  on  the  Pacific  the  rains  have  little,  it'  any,  corre- 
spondence at  any  season  with  those  east  of  the  Rocky  Mountains. 

Some  general  distinctions  should  be  made  at  the  outset  of  the 
examination  of  storms  in  tho  temperate  latitudes.  Tho  hurri- 
canes, typhoons  and  tornadoes,  each  of  which  more  generally  bo- 
long  to  tho  tropics,  frequently  e nter  those  latitudes  in  their  origi- 
nal forma,  and  subsequently  become  blended  with  the  forms  which 
originate  here,  either  by  encountering  one  of  theso,  or  bv  putting 
on  such  forms  by  a  gradual  process  of  change.  The  West  India 
hurricanes  impress  their  character  on  a  series  of  successive  or 
continuous  storms  along  the  (Julf  Stream  in  nearly  every  case  of 
their  approach  to  temperate  latitudes,  and  the  traoks  of  these  in 
the  western  Atlantic  and  along  the  coast  present  the  most  fre- 
quent instance*  of  the  mingling  of  storms  wbieh  were  originally 
Vhollv  different,  with  the  widely  extended  rains  above  wo  oota 
parallel. 

ral    The  obw-, vatlons  wi:n  respect  to  the  generic  muter  storms  of 
the  United  .States  may  be  stated  as  follows: 

1.  The  general  winter  storms  of  the  United  States  often  oover 
an  area  of  from  three  to  five  hundred  miles  in  diameter,  which 
area  Is  usually  oblong  or  oral,  with  its  greatest  lengh  from  south- 
west to  northeast. 

2.  They  all  move  eastward  with  the  westerly  winds  of  the  belt 
where  they  are  formed,  and  In  a  lino  with  the  isothermals  of  the 
month  in  which  they  occur— coming  from  a  point  north  of  west 
at  the  Mississippi  river,  and  leaving  the  Atl.mtio  coast  in  a  direc- 
tion north  of  east.  This  course  conforms  in  both  cases  to  the 
ciurae  of  the  isothermals;  or.  in  other  words,  they  do  not  leave 
the  measure  of  heat  where  they  originate  to  go  into  colder  or 


u  motion  iu  lucee  sioi  m>  ,  tue  miui- 
ls  and  winds,  following  the  removal 
and  this  minimum,  t bough  a  calm 
an  extreme  and  rot  an  average  con- 


3.  Their  movemeut  Is  generally  at  the  rate  of  movement  of  the 
air  in  these  latitudes,  or  nearly  twenty  miles  |»r  hour;  but  It  may 
be  roneh  greater,  or  vary  Hi  lie- 

4.  They  may  be  initiated  at  all  points  of  this  belt,  and  at  any 
rnoridian.  and  they  have  equally  no  point  at  which  they  are  more 
likely  to  beoome  exhausted  and  to  disappear  than  any  other. 

6.  They  are  more  violent  at  the  Atlantic  ooast  and  at  the  Oulf 
Stream  than  elsewhere,  because  the  contrast  of  land  and  sea  air  is 
there  very  treat  in  the  oolder  seasons,  und  because  the  direct  line 
of  their  progress  carries  them  into  a  belt  of  high  temperature. 
When  the  contrast  U  not  great,  as  in  the  warmer  mon'hi,  there  is 
no  divided  increase  of  severity  there.  ,  . 

6.  They  are  more  generally  attended  by  northeast  winds  than  Xortboa.* 
any  others  during  the  first  half;  or,  In  other  words,  the  rarefied  wi 
area  almost  always  induces  a  draft  from  that  quarter  first,  and  it 
continues  over  most  of  the  district  in  which  a  draft  contrary  to 
the  general  movement  is  created. 

7.  None  of  tho  winds  Irotn  other  than  westerly  points  are  wind  i 
of  propulsion,  ot  propagated  from  their  apparent  point  of  origin ; 
they  are  all.  Including  a  portion  from  the  west,  winds  of  aspi- 
ration, induced  by  the  agitation,  or  by  tho  disturbance  of  equi- 
librium itself.' 

«.  All  the  movements  and  processes  are  usually  carried  past 
tho  mean  by  the  force*  set  in  motion  iu  these  stoitns;  the  mini- 
mam  of  heat,  moisture,  elouds  and  winds,  following  the  removal 
of  the  excess  of  the  first  two; 
and  quiescent  state,  is  itself 
dition  in  these  latitudes. 

Tornadoes  have  leas  connection  with  general  storms  than 
canoe,  though  they  often  exist  as  the  nucleus  of  a  general  rain 
inland,  ancL  though  belonging  to  the  summer  mainly,  they  are 
sometime*  found  In  storms  of  mid-winter.  The  term  tornado  is 
one  properly  limited  to  local  storms  of  excessive  violence,  afflicting 
but  a  narrow  strip  of  surface  a  few  miles  in  length,  and  usually 
while  no  storms  of  consequence  exists  anywhere  in  the  vicinity,  but 
sometimes  as  the  nucleus  of  an  extended  rain.  Tho  leadin? 
characteristic  is  intense  electrical  action,  and  several  lines  or 
thread*  of  tornado  force  are  sometimes  developed  in  a  wide 
stratum  of  air  of  high  temperature  with  clouds  and  rain,  particu- 
larly if  in  a  cool  month,  or  when  the  general  storm  is  of  much 
more  than  the  usual  exoess  of  temperature.  These  may  be  ex- 
hausted after  traversing  a  short  path,  and  may  reappear,  without 
disturbing  the  geiicral  condition  and  without  producing  any  con- 
formity to  their  peculiar  violence  in  tho  whole  area  covered  by 
the  rain,  as  th?  hurricanes  of  the  Atlantic  do. 

These  hurricane*  evidently  control  the  movements  ot  any  storm  Hurri«*ri» 
or  condition  with  which  they  come  in  contact,  superadding  to  it 
the  characteristics  of  hurricane  violence  until  this  violence  be- 
comes exhausted  by  distance,  while  tornadoes  have  no 
lu  flue  nee  whatever   Tho  following  extract  is  taken 
report  on  tornadoes  for  1880,  by  Mr.  John  P.  Finley : 

"A  map  prepared  to  show  tue  entire  topography  of  that  portion 
of  the  United  States  included  within  the  meridians  of  69°  and  101° 
would  plainly  illustrate  an  important  truth  In  the  tornado  prob- 
lem— vis.,  that  tacre  is  not  another  seotion  of  onr  vast  domain 
wherein  there  exists  opportunities  so  unlimited  for  the  unob- 
structed mingling  and  opposition  of  warm  and  cold  currents  and 
currents  highly  contrasted  in  humidity.  As  sn  area  of  low 
barometer  (not  necessarily  a  storm  area)  advances  to  the  Lower 
Missouri  valley  worm  and  cold  currents  set  In  toward  it  from  the 
north  and  south  respecti7ely,  whieli,  if  the  low  pressure  con- 
tinues abor.t  stationary  for  some  time,  ultimately  emanate  from 
the  warm  and  moist  regions  of  the  Gulf  and  the  oold  and  compara- 
tively dry  regions  of  tb6  British  Possessions.  Here  'lie*  the  key  to 
the  marked  contrasts  of  temperature  and  moisture.  Invariably 
foretelling  an  atmospheric  disturbance  of  unusual  violence,  for 
which  this  region  is  peculiarly  fitted  bv  Nature,  and  in  appareii' 
recognition  of  which  it  has  received  the  euphonious  title  of  the 
"battle-ground  of  tornadoes."  It  cannot  be  disputed  that,  so  far 
as  the  history  of  tornadoes  is  concerned,  tho  majority  havi* 
occurred  over  this  region,  because  of  its  peculiar  topography 
From  the  Gulf  northward  to  the  central  portion  of  the  Lower 
Missouri  valley,  and  from  the  British  Possessions  southward  tv 
tho  same  locality,  there  is  permitted  an  entirely  free  movement  ot 
the  air;  nothing  in  the  shape  of  earth  or  water  exists  to  modify 
Its  character,  except,  perhaps,  to  intensify  the  contrast  of  attrib- 
utes. Over  Texas,  Louisiana.  Arkansas,  and  Indian  Territory 
occurs  a  broad  expanse  of  rolling  surface— eomotimcs  abruptly 
hilly,  but  on  the  whole  presenting  a  sameness  of  outline  to  a 
marked  degree.  Similarly  conditioned  are  the  States  of  Min 
nesota,  Iowa,  Nebraska,  and  the  eastern  half  of  Dakota  Territory, 
West  of  the  101st  meridian  we  find  a  rugscd  nnd  nbrurt  country, 
traversed  by  great  mountain  chains,  which  deflect  the  course  an* 
modify  tho  temperature  and  moisturo  of  passing  current*.  Oa 
the  east  side  of  the  89th  meridian,  the  Great  Lakes  int" 
an  equally  important  fax  tor  into  tie  1 
current*.'* 

As  to  the  duration  of  the  tornado**  observed  ij  the  year  IS* 

ho  write*: 

"The  timo  of  pass. of  any  point  was  variously  estimated  from 
five  seconds  to  two  minutes.  "Quicker  than  thought.",  was  an 
expression  often  used  as  convoying  the  observer'*  idea,  cf  the 
rapidity  of  destruction.  Estimating  the  average  diameter  of  the 
cloud  at  150  feet,  and  its  average  velocity  at  a  mile  in  two  min- 
utes, we  have  its  mean  duration  i 
a  half  seconds.  There  were  ' 
it  appeared  to  remain  almost  i 

baso  like  a  top;  agxit:  it  was  reported  as  moving  no  faster  than  a 
horse  gently  galloping,  but  only  for  half  a  mile  or  so  when  it 
would  make  up  for  lost  timo  by  dashing  forward  at  a  rats  of  60  oi 


average  velocity  st  a  raiie  in  two  mm- 
ration  at  any  ono  point,  about  ten  and 
times  in  the  passage  of  the  cloud  when 
it  stationary,  whirling  upon  its  narrow 
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Tba  storin  of  March  11-14,  1(38,  deserves  ■  notice  m  this  con- 
nection—for,  although  not  a  torn  id  o,  it  caused  much  «i  ff  ring, 
lu  mo>t  interesting  feature  >u  too  extraordinary  sm»unt  of 
snow  which  fell:  and  ai  this  fall  took  place  in  the  mor>t  densely 
settled  part  of  the  country,  and  eauaed  a  complete  stoppage  for 
several  days  of  all  intorcou-<.s  between  Now  York  and  the  adjacent 
cities,  it  was,  probably,  of  all  the  atormi  which  have  occurred 
finoe  this  country  was  settled— tbe  one  which  gave  rite  to  the 
largest  amount  of  comment.  The  average  mow  fall  id  central 
Connecticut  and  over  a  large  part  of  eastern  New  Vork  exceeded 
forty  inches,  and  in  pla'-e*  this  was  piled  up  in  drifts  of  from 
fifteen  to  forty  feet  io  h»ight.  The  maximum  precipitation 
reported  C  78  iuche»)  was  at  Middlelown,  Conn.  Thia  remarkable 
storm  was  the  remit  of  a  conflict  between  a  cyclone  advancing 
from  the  south,  but  deflcoted  to  the  west  on  reaching  New  Kug- 
land,  and  a  eold  wavo  coming  from  the  west  * 


■ioneral 


THK  FORESTS  OF  KORTI1  AMEBIC*. 

The  North  American  continent,  or  that  i>art  of  it  situated  north 
of  Mexico,  which  will  alone  be  considered  bere,  may  be  con- 
veniently divided,  with  reference  to  its  forest  geography,  into  the 
Atlanlieand  Pacific  regions,  by  a  line  following  the  eastern  has* 
of  the  Kooky  Mountains  and  its  outlying  eastern  ranges  from  the 
Arctic  circle  to  the  Rio  Grande.  The  forests  which  cover  these 
two  divisions  of  the  continent  differ  as  widely,  in  natural  fea- 
tures, composition,  and  distribution  as  the  climate  and  typog- 
raphy of  eastern  America  differ  from  the  climate  and  topography 
of  the  Pacific  slop*.  The  causes  which  have  produced  the  dis- 
similar composition  of  these  two  forests  may  be  sought  in  the 
climatic  conditions  of  a  geological  era  earlier  than  our  own  and  in 
the  actual  topographical  formation  of  the  continent;  they  need 
not  be  discussed  here. 

The  forests  of  the  Atlantic  and  Pacific  regions,  dissimilar  in 
composition  in  the  central  part  of  the  continent,  are  united  at 
the  north  by  a  broad  belt  of  su  buret  io  forests,  extending  across 
the  oootinont  north  of  the  fiftieth  degree  of  latitude.  One-hslf 
of  the  specie*  of  which  this  northern  forest  is  composed  extends 
from  the  Atlantio  to  the  Paciflo;  and  its  general  features,  al- 
though differing  east  and  west  of  the  continental  divide, 
io  conformity  with  the  cllmatio  conditions  peculiar  to  the  Atlantio 
and  tba  Pacific  sides  of  the  continent,  still  possess  considerable  uni- 
formity. The  forests  of  the  Atlantic  and  the  Paciflo  regions  are 
also  united  at  the  south  by  a  narrow  strip  of  the  flora  peculiar  to 
the  plateau  of  northern  Mexico,  here  extending  northward  into 
the  United  States.  Certain  characteristics  specie*  of  this  flora 
extend  from  the  Qnltof  Mexico  to  the  shores  of  the  Pacific,  and 
while  tho  peculiar  features  of  the  eastern  and  tbe  western  slopes  of 
the  interior  mountain  system  of  the  continent  are  still  maintained 
here,  the  Atlantic  and  Paoifle  regions  of  the  Mexican  forest  belt 
posaoss  many  general  feature*  in  common.  Typionl  North  Amer- 
ican specie*,  moreover,  peculiar  to  the  forest  of  the  Atlantio 
or  of  the  Paoifio,  mingle  upon  the  Black  hills  of  Dakota,  and  upon 
the  Ouodalupe  and  other  mountains  of  western  Texas,  the  ex- 
treme eastern  ridges  of  the  Rocky  Mountain  range,  and  the  out- 
posts between  the  Atlantic  and  the  Pacific  regions. 

The  forest*  of  the  Atlantic  rtegion  may  be  considered  under  six 
natural  divisions:  tbe  Northern  Forest,  the  Northern  Pino  Belt, 
the  Southern  Maritime  Pine  Belt,  the  Deoiduou*  Forest  of  the 
Mississippi  Basil),  and  the  Atlantio  Plain,  the  Semi-tropical  Forest 
of  Florida,  and  the  Mexican  Foreat  of  Southern  Texas. 

These  natural  divisions,  although  composed  In  part  of  specie* 
found  in  other  divisions  and  possessing  many  general  features  In 
common,  are  still  for  tho  most  part  well  characterized  by  pre- 
dominant speeiea  or  groups  of  species,  making-  such  a  separation 
natural  and  convenient. 

The  Northern  Forttt  stretches  along  the  northern  snore*  of 
Labrador  nearly  to  the  sixtieth  degree  of  north  latitude,  sweep* 
to  the  south  of  Hudson  bay,  and  then  northwestward  to  within 
tbe  Aretio  circle.  This  Northern  Forest  extends  southward  to 
the  fiftieth  degree  of  north  latitude  on  the  Atlantio  coast,  aud 
nearly  to  the  fifty-fourth  degree  at  tholOHh  meridian,  ltojcapirs 
10  degrees  of  latitude  upon  tbe  Atlantio  sea-board  and  nearly  30 
degrees  in  Its  greatest  extension  north  and  south  along ths  eastern 
base  of  the  Rocky  Mountains.  _  The  region  occupied  by  this 
Northern  Forest,  except  towards  its  southwestern  limits,  enjoys  a 
copious  rain-fall ;  it  U  divided  by  innumerable  streams  and  lakes, 
and  abounds  in  swampy  areas  often  of  great  extent.  The  nature 
of  the  surface  and  the  low  annual  mean  temperature  check  the 
spread  of  forest  growth,  and  reduce  tbe  number  of  arborescent 
specie*,  of  which  this  forest  Is  composed,  to  eight.  Of  these,  four 
cross  to  tbe  Paciflo  coast,  while  the  remainder,  with  a  single 
exception,  are  placed  west  of  the  continental  divide  by  closely 
allied  forms  of  the  Pacific  forest.  The  white  and  the  black  sprucer 
are  characteristic  trees  of  thia  region ;  they  form  an  open,  stunted 
forest  upon  the  low  divides  of  the  water  sheds,  and  reach  a  higher 
latitude  than  any  other  arboreaoent  species  of  the  continent;  the 
valleys  and  wide  bottoms  are  clothed  with  broad  sheets  of  poplars, 
dwarf  birches  and  willows.  The  foreat  of  this  entire  region  La 
scattered,  open,  stunted,  and  of  no  great  coonomio  value.  It  em- 
braces, south  of  the  sixtioth  degree  of  north  latitude,  the  northern 
extension  of  tbe  great  midcontlnental  plateau,  which  will  bo 
considered  hereafter. 

South  of  the  Northern  Forest  the  Northern  Pint  Belt  extends 
from  the  Atlantic  coast  to  the  ninety  sixth  meridian  of  longitude; 
east  of  the  Appalachian  Mountain  system  it  extends  south  over 
nearly  6  degrees  of  latitude,  with  a  long,  narrow  spur  following 
the  higher  Alleghany  ridges  for  nearly  3  degrees  farther  south; 
west  of  the  Alleghany  Mountain*,  in  the  region  of  the  great  l«ke«. 
the  pine  forest  is  replaced  south  of  tbe  forty-third  degree  of  lat- 
itude by  the  deciduous  growth  of  the  Mississippi  basin.  Theseo- 
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ord  division  of  the  Atlantio  forest  may  be  characterixed  by  the 
white  pine  iPim  Sirobut).  its  most  important  if  nit  Its  most 
generally-distributed  species.  East  of  tbe  Appalachian  system 
this  tree  ofteu  forms  extensive  forests  upon  the  gravelly  drift 
plain  of  the  St.  Lawrence  basin,  or  farther  sou;h  and  west  appears 
in  isolated  groies,  often  of  considombio  extent,  scattered  through 
the  deciduous  forest.  Forests  of  black  spruce  are  still  an  impor- 
tant feature  of  this  region,  especially  at  the  north:  and  within  its 
boundaries  the  hemlock,  the  yellow  cedar,  the  bavswood.  the 
black  aud  the  white  ash,  the  sugar  maple  and  several  specie*  of 
birch  and  elm  find  their  northern  limits,  snd  the  center  of  theit 
most  important  distribution.  The  hickories  and  the  oaks,  charac- 
teristic features  of  the  deciduous  forest*  of  sll 
■each  here 


of  the  Atlantic  region,  reach  here  the  northern  limits  of  their  dis- 
tribution, as  do  the  chestnut,  the  sassafras,  the  tulip  tree,  tbe 
magnolia  (here  represented  by  a  single  specier!  the  red  cedar,  the 
tupclo.  tho  sycamore,  tbe  beech,  and  other  important  genera. 

The  Soul  kern  Maritime  Pine  Belt  extends  from  the  thirty-sixth  Southern 
degree  of  north  latitudo  along  the  coa't  in  a  narrow  belt,  varylns.  P'ne  belt 
from  ene  hundred  to  two  hundred  miles  in  width,  as  far  south  au 
Cape  Malabar  and  Tampa  bay;  it  stretches  across  the  Florida 
penitiauts  and  along  the  coa't  of  the  Gulf  of  Mexico  until  tho 
alluvial  deposits  of  the  Mississippi  are  enoountered;  it  reappears 
west  of  that  river  io  Louisiana,  north  and  south  of  the  Red  river, 
and  here  gradually  mingles  with  the  deciduous  forests  of  the 
Mississippi  basin  in  Arkansas  and  eastern  Texas.  This  belt  la 
well  characterised  by  the  almost  continuous  growth,  outside  of 
the  broad  river  bottoms  and  tho  immediate  neighborhood  of  the 
ooaat,  by  the  open  forest  of  tbe  long  leaved  pine  (P.  paluetru). 
Tbe  live  oak,  the  palmetto,  and  various  speeiea  of  pine  eharao- 
torlxs  tbe  coast  foreat  of  this  region;  through  tbe  river  bottom* 
and  along  the  borders  of  the  shallow  ponds,  scattered  through  the 
pine  foreat.  different  gums,  water  oaks,  hickories  and  ashes, 
attain  noble  dimensions.  The  southern  cypress  I  Taxed lum), 
although  extending  far  beyond  the  limits  of  this  natural  division, 
hero  attains  its  greatest  development  and  value,  and,  next  to  the 
long  leaved  pine,  may  be  eonsiHnred  the  chaeseteriatio  species 
of  the  maritime  pine  belt. 

The  Deeiduovt  Forttt  of  tit  Mississippi  Bntin  and  the  Atlantio  Deoiduou 
Plain  occupies,  with  two  unimportant  exceptions  to  be  considered  forest, 
hereafter,  tbe  remainder  of  the  Atlantic  region.  Through  this 
deciduous  forest,  where  peculiar  geological  features  havo  favored 
the  growth  of  Conifer*,  bells  of  pine,  growing  gregariously  or 
mixed  with  oaks  and  other  broad-leaved  trees,  occur  especially 
upon  some  portion*  of  the  Atlantic  plain  and  toward  the  limits  of. 
the  Southern  Maritime  Pine  Belt,  west  of  the  Mississippi  river. 
The  characteristic  features  of  the  forest  of  this  whole  region  are 
found,  however,  In  the  broad-leaved  epooie*  of  which  it  is  largely 
composed.  Oaks,  hickories,  walnut*,  magnolias,  and  ashes  give 
variety  and  value  to  this  foreat;  and  here,  with  the  exception  of  a 
few  species  peculiar  to  a  more  northern  latitude,  the  dociduou* 
trees  of  the  Atlantio  region  attain  their  greatest  development  and 
value, 
in  the 
and  rick  i 

surpassed  variety  and  richness.  Upon  the  Alleghany  mountain' 
northern  and  southern  species  are  mingted,  or  are  only  separated 
by  the  altitude  of  these  mountains;  rhododendrons,  laurels,  and 
magnolias  hero  attaining  their  maximum  development,  enlivea 
tho  (prcsts  of  northern  pino*  and  hemlocks  which  clothe  the  fiankj 
of  those  mountains,  or  are  scattered  through  forest*  of  other 
broad-learod  species.  The  cherry,  the  tulip  tree,  and  the  chestnut 
here  reach  a  size  unknown  in  other  parts  of  the  country.  The 
forest  of  the  Red  river  vslley  i*  hardly  leas  varied.  Tho  northern 
species  which  tho  elevation  of  tbe  Alleghany  mountains  has  ear- 
ned south  are  wanting,  but  other  species  peculiar  to  the  southora 
Atlantio  and  Gulf  coasts  are  here  mingled  with  plants  of  tho 
southern  deciduous  forest.  Tbe  seven  species  of  Can/a  (the 
hickories)  are  nowhere  else  closely  associated.  A  great  variety  of  the 
most  Important  oaks  grow  here  side  by  side;  here  is  tho  center  of 
distribution  of  tho  North  American  hawthorns,  which  do  not  else- 
where attain  such  size  and  beauty.  The  ossks  orange  is  peculiar 
to  this  region;  the  red  cedar,  tba  most  widely  distributed  of 
American  Conifertr.  the  southern  and  the  yellow  pine  (JNsw* 
paluttrit  and  mitit)  here  reach  their  best  development.  Just  out- 
side of  this  region,  upon  the  "bluff"  formation  of  the  lower  Mis- 
sissippi valley  and  of  western  Louisiana,  the  stately  sou  Own  mag- 
nolia, pertiapa  tbe  most  beautiful  of  the  North  American  trees, 
and  the  beech,  assume  their  greatest  beauty,  and  give  a  peculiar 
chirm  to  this  southern  forest. 

The  western  third  of  tbe  Atlantio  region  is  subjected  to  Tory 
different  climatic  conditions  from  those  prevailing  ln  the  eastern 
portion  of  the  continent;  it  consists  of  an  elevated  plateau,  which 
falls  away  from  tho  eastern  luce  of  tbe  Rocky  Mountain*,  forming 
what  is  known  as  the  Great  Plains.  This  great  interior  ngtori,  on 
account  of  its  remoteness  from  natural  reservoirs  of  moisture, 
receive*  a  meager  and  uncertain  rainfall,  sufficient  to  Insure  a 
growth  of  herbage,  but  not  sufficient  to  support,  outside  the  nar- 
row bottoms  of  the  infrequent  streams,  the  scantiest  forests. 
Tills  treeless  plateau  extends  north  to  the  fifty-second  degree  of 
north  latitudo;  it  follows  southward  the  trend  of  the  Rooky 
Mountains  far  into  Mexico,  extending  eastward  at  the  point  of  Its 
gieate«t  width,  in  about  latitude  Vfi  N.,  nearly  to  tho  ninety- 
seventh  meridian.  This  whole  region  Is  generally  destitute  of 
forest.  Tho  narrow  bottoms  of  the  large  streams  are  lined,  how- 
over,  with  willows,  poplars,  elms,  and  hack  berries— trees  adapted 
to  Sourish  under  such  unfavorable  conditions.  These  diminish  lij 
site  and  number  with  tbe  rainfall,  and  often  disappear  entirely 
from  the  bank*  of  even  the  largest  streams  toward  the  western 
limits  of  the  plateau,  south  of  the  forty -fifth  degree  cf  latitude. 
North  ond  east  of  these  central  treeless  plains  a  belt  of  prairie 
extends  from  the  sixtieth  de*r,.  of  north  Ut<tndo  to  Mhn 
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Texas.  The  tree  we  width  east  and  west  of  this  prairie  region, 
through  much  of  It*  extent.  is  not  far  from  160  inilcs.  Its  eotern 
extension,  between  the  fortieth  end  forty-fifth  degree*  of  latitude, 
la  much  greater,  however,  here  reaching  the  western  shores  of  lake 
Michigan,  and  forming  a  great  recess  in  the  western  line  of  the 
heavy  forest  of  the  Allan  tio  region  with  a  dopth  of  nearly  6U> 
miles.  The  transition  from  the  heavy  forest  of  the  eastern  and 
central  portions  of  the  Atlantio  region  to  the  treeless  plateau  is 
gradual.  The  change  oocars  within  the  prairie  regions,  tlere  is 
the  Atrip  of  debatable  ground,  where  a  continuous  struggle  between 
the  forest  and  tbe  plain  takes  place.  There  is  here  sufficient  pre- 
cipitation of  moisture  to  cause,  under  normal  conditions,  a  growth 
of  open  forest:  but.  so  nicely  balanced  is  the  struggle,  that  any 
interference  quickly  turns  the  scale.  Trees  planted  within  this 
prairie  belt  thrive  if  protected  from  flro  and  the  encroachment  of 
the  tough  prairie  sod,  and  so  extend  the  forest  line  westward;  if 
the  forest  which  fringes  the  eastern  edge  of  the  prairie  is 
destroyed,  it  does  not  soon  regain  possesion  of  the  soil,  and  the 
prairie  is  gradually  puihed  eastward. 

The  eastern  line  of  tho  plain,  where  arhore&ornt  vegetation  is 
confined  to  the  river  bottoms,  and  which  divides  it  from  tbe 
prairie  where  trees  grow  naturally ,  to  some  extent,  outside  of  the 
bottoms,  and  whore  tbey  may  be  made  to  grow  und-.-r  favorable 
x> minions  everywhere,  is  determined  by  tho  rainfall  enjoyed  by 
this  part  of  the  continent.  The  extreme  eastern  point  reached  by 
this  line  is  found,  upon  the  fortieth  degree  of  north  latitude,  near 
the  northern  boundary  of  the  state  of  Kansas.  North  of  the 

t.  rescuing  the 
itude62»  This 
y  bo  ascribe*!  to 

the  comparatively  small  evaporation  which  takes  place  during  tho 
shorter  summer  of  the  north,  and  to  a  slight  local  increase  of 


me  rortnorn  uounaary  ui  me  state  01  ivansss. 
fortieth  degree  it  gradually  trends  to  the  west, 
•astern  base  of  the  Rocky  Mountains  in  about  latiti 
northwestern  trend  of  the  eastern  plain  linn  may 


spring  and  summer  rainfall.  South  of  the  fortieth  degree  the 
plain  line  gradually  trends  to  the  southwest  under  tho  influence 
of  the  Gulf  of  Mexico,  reaching  its  extreme  western  point  in 


exas  upon  the  one  hundredth  meridian. 

Other  causes,  however,  than  insufficient  rainfall  and  a  nicely 


"balanced  straggle  between  tbe  forest  and  the  plain  have  prevent- 
ed tbe  general  growth  of  trees  in  the  prairie  region  east  of  the 
ninety-fifth  meridian.  The  rainfall  ot_tn  la  region  is  sufficient  to 


Insure  the  growth  of  s  heavy  forest.  The  rain  falling  upon  the 
prairies  of  Minnesota,  Wisconsin,  Iowa,  Illinois,  and  Missouri 
equals  in  amount  that  enjoyed  by  the  Michigan  peninsula  and 
tho  whole  region  south  of  lakes  Ootario  and  Erie,  while  prairies 
exist  within  the  region  of  the  heaviest  forest  growth.  It  is  not 
want  of  sufficient  neat,  or  of  sufficient  or  equally  distributed 
moisture,  which  his  checked  tho  general  spread  of  forest  over 
these  prairies.  The  soil  of  which  the  prairies  are  composed,  as  is 
shown  by  tho  fact  that  trees  planted  upon  them  grow  with  vigor 
and  rapidity.  Is  not  unsuited  to  tree  growth.  It  Is  not,  perhaps, 
itnprobablo  that  the  forests  of  the  Allan  tio  region  once  extended 
continuously  as  tar  west  at  least  as  the  ninety-fifth  meridian, 
although  circumstantial  evidence  of  such  a  theory  does  not  exist 4 
and  tho  causae  which  first  led  to  the  destruction  of  tbe  forests  in 
this  region,  supposing  that  they  ever  existed,  cannot,  with  tho 
present  knowledge  of  the  subject,  bo  even  guessed  at.  It  is,  bow- 
over,  fair  to  assume  tbat  forests  once  existed  in  a  region  adapted, 
bv  climate,  rainfall,  and  soil,  to  produce  forests,  and  that  their 
absence  under  such  conditions  must  be  traced  to  accidental  causes, 
ft  is  not  difficult  to  understand  that  the  forest  once  destroyed 
over  such  a  vast  area  could  not  easily  regain  possession  of  the 
soil  protected  by  an  Impenetrable  covering  of  sod  and  subjected 
to  the  annual  burnings  which  have  occurred  down  to  tho  present 
time- ;  while  the  force  of  tho  wind,  unchocked  by  any  forest 
barrier,  over  such  an  area  would,  even  without  tho  aid  of  fires, 
have  made  the  spread  of  forest  growth  slow  and  difficult.  Tho 
assumption  that  these  eastern  prairies  may  have  one*  been 
covered  with  forests  is  t trengthencd  by  tbe  fact  that  since  they 
have  been  devoted  to  agriculture,  and  tbe  annual  burning  has 
b»en  stopped,  trees  which  were  formerly  confined  to  the  river 
bottoms  havu  (jraduslty  spread  to  the  uplands.  Small  prairies 
situated  just  within  the  western  edge  of  tho  forest  have  entirely 
disapi>earod  within  the  memory  of  persons  still  living ;  the  oak 
openings — opon  forests  of  large  oaks  through  which  the  annual 
fires  ployed  without  greatly  injuring  tho  full-grown  trees — once 
the  characteristic  feature  of  these  prairie*.  Dave  disappeared. 
They  are  replaced  by  dense  forests  of  oak,  whioh  only  require 
protection  from  flro  to  spring  into  existence.  In  western  Texas, 
the  mesquit,  forced  by  annual  burning  to  grow  almost  entirely 
below  the  surface  of  the  ground,  is,  now  that  prairie  fires  are 
less  common  and  destructive,  spreading  over  what  a  few  ytars  ego 
■was  treeless  prairie.  The  prairies,  then,  or  tho  eastern  portions 
of  thorn  situated  in  tbo  region  of  abundant  rainfall,  are  fast  losing 
their  treeless  character,  and  the  forest  protected  from  fire  is 
(.nvduatly  gaining  in  every  direction  ;  regions  which  fifty  years 
ago  wore  treeless  outside  tho  river  bottoms  now  contain  forests 
covering  10  or  even  20  per  cent,  of  their  area.  These  eastern  well- 
watered  prairies  must  not,  however,  be  confounded  with  their 
dry  western  rim  adjoining  the  plains— tbe  debatable  ground  be- 
tween forest  and  plain — or  with  the  plains  themselves.  There  is 
now  no  gradual,  constant  spread  of  forest  growth  upon  the 
plains.  They  are  treeless  on  account  of  insufficient  moisture  to 
develop  forest  growth  ;  and  while  trees  may,  perhaps.  It  planted, 
survive  during  a  few  years  beyond  the  western  limits  of  tho 
prairie  as  here  laid  down,  the  permanent  establishment  of  forests 
there  does  not  seem  practicable,  and.  sooner  or  later,  a  period  of 
unusual  drought  most  put  and  end  to  all  attempts  at  forest  culti- 


vation in  a  region  of  such  insufficient  and  uncertain  rainfall. 
It  remains  to  consider  tho  Semi-tropical  Formt  of  Florida  and 

tho  Mr riean  Forttt  of-  Souther*  Imca: 
A  group  of  arborescent  species  of  We*t  Indian  oriirin  occupies 
to  narrow  itrip  of  coast  and  islands  of  southern  Florida.  This 


belt  of  semi  tr<>r>ical  vegetation  is  confined  to  the  Immediate 
neighborhood  of  tho  coast  and  to  occasional  hummocks  or  islands 
of  high  ground  situated  in  the  savannas  wbieh  cover  s  groat  por- 
tion of  southern  Florida,  checking,  by  the  nature  of  the  soil  and 
want  of  drainage,  the  spread  of  forest  growth  across  the  peoio- 
sula.  This  semi-tropiesl  forest  belt  reaches  capo  Malabar  on  the 
east  and  the  shores  of  Tamps  bay  on  tbe  west  coast,  while  some 
of  its  representatives  extend  fully  2  degrees  farther  north.  It 
is  rich  In  composition  ;  nearly  a  quarter  of  all  the  arborescent 
species  of  tbe  Atlantic  forest  are  found  within  this  insignificant 
region.  Tbe  semi- tropical  forest,  in  spite  of  its  variety,  is  of 
little  economic  importance.  Tbe  species  of  which  it  it  composed 
here  reached  the  extreme  northern  limit  of  their  distribution 
they  are  generally  small,  stunted,  and  of  comparatively  littleJ 
value.  Certain  species,  however,  attain  respectable  proportions  ;l 
the  mahogany,  the  mastic,  the  royal  palm,  the  mangrove,  tbo  eta-] 


grape,  tho  Jamaica  dogwood,  the  manchineel,  i 
here  become  considerable  and  important  trees. 

In  western  and  southern  Texas  the  trees  of  the  Mississippi 
basin,  checked  by  insufficient  moisture  from  farther  extension  \ 
southward  outside  tho  river  bottoms,  are  replaced  by  species  of 
tbe  plateau  of  northern  Mexico.  The  streams  flowing  into  tbe 
Gulf  of  Mexico  are  still  lined,  however,  east  of  the  one-hundredth 
moridlsn.  with  the  aperies  of  the  Atlantic  basin,  which  thus  reach 
southward  to  beyond  the  Rio  Grande.  The  Mexican  forest  belt 
of  Texas  extends  from  the  valley  of  the  Colorado  river,  near  tbe 
ninety-eighth  meridian,  to  the  Rio  Grande.  It  touches  the  coast 
not  far  from  the  Nueces  river,  and  extends  to  the  eastern  base 
of  the  mountain  ranges  west  of  the  Peoos  ;  here  the  species  of 
which  it  U  composed  mingle  with  those  peculiar  to  tbe  Pacific- 
Mexican  forest.  Tbo  forest  of  this  region,  like  that  of  ail  countries 
of  insufficient  moisture,  is  open,  stunted,  and  comparatively  ot 
little  value.  It  is  characterised  by  enprmoua  areas  covered  with 
chaps,  ral  (dense  and  often  impenetrable  thickets  of  thorny  shroU 
and  small  trees),  by  a  stunted  and  occasional  arborescent  growth 
upon  tho  bills  and  plains,  and  by  fringes  of  heavier  timber  along  the 


.  and 


Tver  bottoms.  Tbe  moat  valuable  and  perhaps  the  most  charae^ris- 
tic  species  of  this  whole  region— tho  mesquit — extends  to  the  PaciSc 
coast.  With  tbis  exception,  none  of  tbo  arborescent  species  pe- 
culiar to  this  region  attain  any  considerable  site  or  importune* 
although  tho  forest  of  small  junipers  which  cover  the  low  lime 
stone  hills  of  the  Colorado  valley  are  locally  valuable  In  a  country 
so  generally  d"«tituie  of  trees.  The  region  immediately  adjoin- 
ing the  Rio  Grande  abounds  in  different  species  of  ifeoo'o, 
Lructrna,  and  other  Mexican  Leonminotm;  and  farther  west, 
upon  the  dry  Plains  of  the  Presidio,  the  Spanish  bayonet  (iV«a 
baeoala)  covers  wide  areas  with  a  I 
forest  growth. 

The  Pacific  forest  region  is  coextensive  with  tho  great  Cord  ills- 
ran  Mountain  system  of  the  continent.  The  causes  which  hiv  i 
influenced  tie  present  position  and  density  of  these  forests  roust 
bo  sought  in  the  peculiar  distribution  of  the  rainfall  of  tbe 
region.  Tho  precipitation  of  moisture  upon  tho  northwest  eoart 
is  oneqnajed  by  that  of  any  other  part  ot  tbo  continent  It 
gradually  decreases  with  the  latitude  until,  in  Southern  Califor- 
nia, the  temperature  of  tho  land  so  far  oxeeda  that  of  tbe  ocesa 
that  precipitation  is  impossible  through  a  large  part  of  tho  ye»r. 
The  interior  of  all  this  groat  region,  shut  off  by  the  high  monntsJ 
ranges  which  face  tbe  ocean  along  its  entire  extent,  is  very  imper- 
fectly supplied  with  moisture.  It  is  a  region  of  light,  uncertain, 
and  unequally  distributed  rainfall,  heavier  at  tho  nortb,  'J 
upon  the  coast,  and  decreasing  gradually  with  the  latitude  it 
nearly  the  same  proportion.  This  entire  region  la  composed  of  t 
mass  of  mountain  ranges  with  a  general  north  and  south  treti 
separating  long  and  generally  narrow  valleys.  Tho  precinitati'i 
of  moisture  within  the  Interior  region  is  largely  regulated  by  t!> 
position  of  the  mountain  chains,  Warm  currents  usoending  uVir 
sides  become  cold,  and  are  forced  to  deposit  tbo  moisture  thf} 
contain.  It  f')l Iowa  that,  while  tho  interior  valleys  are  rain'*-* 
or  nearly  so,  the  mountain  ranges,  and  especially  the  high  ores, 
reooivo  during  the  year  a  considerable  precipitation  of  both  nii 
and  mow.  If  tbe  distribution  of  the  forests  of  any  region  a 
dependent  upon  the  distribution  and  amount  of  moisture  it  re 
oeives.  forests  exceeding  in  density  those  of  any  other  part 
of  tbe  continent  would  be  found  upon  the  northwest  cotft; 
they  would  gradually  diminish  toward  the  south,  and  en- 
tirely disappear  near  the  southern  boundary  of  the  United  rJeafes : 
while  the  forests  of  all  the  interior  region,  from  tho  sumoU  "t 
the  principal  Coast  Ranges  to  tbo  eastern  hose  of  the  Boetf 
Mountains,  would  bo  confined  to  the  flanks  and  summits  of  the 
mountains.  These  forests  would  be  heavy  upon  the  high  nnjes, 
especially  toward  the  north;  they  would  disappear  entirely  iv* 
the  valleys  and  low  mountain  ranges.  An  examination  of  li* 
forests  of  tho  Pacific  region  will  show  that,  in  general  diatrttwti  » 
and  density,  they  actually  follow  the  distribution  of  the  rainfall 
of  the  region.  These  forests  well  illustrate  tbo  influence  cf 
moisture  upon  forest  growth.  Within  tho  Pacific  region,  tti 
heaviest  and  the  lightest  forests  of  the  continent  coexist  with  ia 
heaviest  and  lightest  rainfall. 

The  forests  of  the  Pacific  region  may  be  considered 
divisions :  the  Northern  Forest,  the  Coast  Forest.  1 
Forest,  and  tho  Mexican  Forest. 

The  AortAer*  Forr»t  of  tho  Pacific  region  extends  from  nonii? 
the  seventieth  to  about  the  fifty-eighth  degTee  of  north  latitude. 
ot,  immediately  upon  the  coast.  Is  replaced  by  -the  Coast  Fore*? 
nearly  2  degrees  farther  north;  it  extends  from  tho  continents! 
divide,  here  mingled  with  the  Northern  Forest  of  the  Atlanw 
region,  to  tho  shores  of  tho  Pacific  The  southern  limit  of  lob 
open,  scanty  Northern  Forest,  composed  of  species  which  exfeiio 
across  the  continent,  or  of  species  closely  allied  to  those  of  tbo 
Northern  Forest  of  the  Atlantic  region,  I?  still  imperfectly  kne1  r. 
especially  in  the  Interior.  Tho  determination  of  tho  soutKrc 
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range  in  Alaska  and  British  Columbia  of  several  species,  as  well 
ru  the  northern  range  here  of  a  few  others,  must  be  still  left  to 
farther  exploration.  The  white  spruce,  tho  most  important  and 
the  most  northern  species  of  the  forest  of  the  North  Atlantic 
region,  is  here  also  the  most  Important  species.  It  attains  a  con- 
siderable site  as  far  north  as  the  sixty-fifth  decree,  forming,  in 
the  Taller  of  the  Yukon,  forests  of  no  little  local  importance.  The 
canoe  birch,  the  balsam  poplar,  and  the  aspen,  familiar  trees  of 
the  North  Atlantic  region,  also  occur  here.  The  gray  pine  and 
the  battam  fir  of  the  Atlantic  region  aro  replaced  by  allied  forms 
of  the  satn<>  genera.  The  larch  alone,  of  the  denizens  of  the  extreme 
Northern  Forest  of  the  Atlantic  coast,  finds  no  congener  here  In 
the  northern  Pacific  forest. 

The  Pacific  Coatt  Forett,  the  heaviest,  although  far  from  the 
moat  varied,  forest  of  the  contitiunt,  extends  south  along  tho 
coast  in  a  narrow  strip  from  tha  sixtieth  to  the  fiftieth  parallel; 
here  it  widens,  embracing  the  shores  of  Paget  sound  and  extend- 
ing eastward  over  the  high  mountain  ranges  north  and  south  of 
the  boundary  of  the  United  States.  This  interior  development  of 
the  Coast  Forest,  following  the  abundant  rainfall  of  tho  region, 
is  carried  northward  over  the  Gold,  Selkirk,  and  other  interior 
ranges  of  British  Columbia,  in  a  narrow  spur  extending  north 
nearly  to  the  fifty-fourth  parallel.  It  reaches  southward  afocg 
the  Cceur  d'Alcue,  Bitter- Root,  and  tho  western  ranges  of  the 
Rooky  Mountain  system  to  about  latitude  47°  »/.  coverinc 
northorn  Washington  Territory.  Idaho,  and  portions  of  western 
.Montana. 

The  Coast  Forest  south  of  the  fiftieth  degree  of  latitude  ocsu- 
f>les  the  region  between  the  ocean  and  the  eastern  slopes  of  the 
Case*i'.<  Range :  in  California  the  summits  of  the  principal  south- 
ern prolongation  of  these  mounts tus.  the  Sierra  Nevada,  mark 
the  eastern  limits  of  the  Coo«c  Forest,  which  gradually  disap- 
pears south  of  the  thirty-fifth  parallel,  although  still  carried  hy 
the!  high  ridges  of  the  southern  Coast  Range  nearly  to  the  south- 
ern boundary  of  the  United  Suites.  The  Coast  Forest,  like  the 
forests  of  the  whole  I'acific  regiou,  is  largely  composed  of  a  few 
coniferous  species,  generally  of  wide  distribution.  The  absence 
of  broad-leaved  trees  In  tho  Pacific  region  is  striking;  they  nowhere 
form  great  forests,  a&  it.  the  Atlantic  region;  when  they  occur 
they  are  confined  to  the  valleys  of  the  coast  and  to  the  banks  of 
snouu tain  «t reams,  and,  economically,  are  of  comparatively  little 
value  or  importance.  The  characteristic  and  moBt  valuable 
species  of  trie  northern.  Coast  Forest  are  the  Alaska  cedar 
{Ckamrcuparie),  the  tide-land  spruce,  and  the  hemlock.  These 
form  the  principal  forest  gruwth  which  covers  the  ranges  and 
islands  of  the  coa*t  betwien  tho  sixty-first  and  fiftieth  parallels. 
Oilier  species  of  the  Coast  Forest  reach  here  tho  northern  limits 
of  their  distribution,  although  the  center  of  their  greatest  de- 
velopment is  found  farther  sontli. 

The  red  fir  (PMM<lofnya),  the  most  important  and  widely 
distributed  timber  tree  of  the  Paoifio  regiou.  reaches  the  coast 
architiclago  in  latitude  M";  farther  inland  it  extends  folly  4 
degree*  farther  north.  *n>\  in  the  region  of  Puget  sound  and 
through  the  Coast  Forest  of  Ws,  hinetoti  Territory  and  Oregou  it 
is  the  preisiling  forest  tree.  The  characteristic  forest  of  the 
northwest  coast,  although  represented  by  several  species  extend- 
ing south  as  fur  as  care  Mendn-ino.  near  the  fortieth  parallel,  is 
replaced  south  of  the  Rogue  River  valley  by  a  forest  in  which 
forms  peculiar  to  tho  south  rather  than  to  the  north  gradually 
predominate.  The  forest  of  the  northwest  coast  reaches  it  great- 
est density  aud  variety  in  the  narrow  region  between  tho  sum- 
mits of  tho  Cascado  Range  and  the  oce;m.  North  of  the  fifty-first 
parallel  it  gradually  decre»«es  in  density,  and  south  of  the  forty- 
third  parallel  it  changes  in  composi' ion  and  character.  This  belt 
of  Coast  Forest  Is  only  surpassed  in  density  by  that  of  some 
portions  of  the  redno»d  forest  of  tho  California  coast.  The  red 
fir.  tho  great  tide-land  sprnoo.  the  hemlook.  aud  the  red  cedar 
(Tkniii)  reach  here  enormous  dimensions.  The  wide  river  bot- 
toms are  lined  with  a  heavy  growth  of  maple,  Cottonwood.  ash. 
sind  alder,  tho  narrow  interior  \ alley  'vith  an  opeu  growth  of  oak. 
In  this  great  coniferous  forest  tho  trunks  of  trees  two  or 
three  hundred  feet  in  height  are  often  only  separated  by  the 
•pace  of  a  few  feet.  Tlio  ground,  shaded  throughout  the  year  by 
the  impenetrable  canopy  of  the  forest,  never  becomes  dry  ;  it  is 
densely  cohered  hy  a  thick  carpet  of  mosses  and  ferns,  often  of 
enormous  sbe.  Tho  inore  open  portions  of  this  forest  aro  choked 
by  an  Impenetrable  growth  of  various  Vaccine*  of  almost  arbores- 
cent proportions,  of  hazel,  tho  vine-maple,  and  other  shrubs. 
The  soil  which  has  produced  tho  maximum  growth  of  forest  in 
this  region  is,  outside  the  river  bottoms,  a  thin,  porous  gravel  of 
glacial  origin,  rarely  more  than  a  few  inches  In  depth;  tho 
luxuriance  of  vegetable  growth,  therefore,  illustrates  the  influence 
of  a  heavy  rainfall  and  temperate  climate  upon  the  forest. 

The  general  character  of  this  forest  in  the  interior,  although 
M  in  posed  largelr  of  tho  species  peculiar  to  the  ooaet.  differs  some- 
what from  tho  Coast  Forest  proper  in  composition  and  largely  in 
natural  features.  Tho  dense,  impenetrable  forest  of  the  coast  is 
replaced,  east  of  tho  summit  of  the  Cascade  Range,  by  a  more 
open  growth,  generally  largely  destitute  of  undergrowth.  Tho 
red  fir,  the  hemlock,  and  the  red  cedar  ( Thuya)  am  still  important 
elements  of  the  forest.  Loss  valuable  species  of  the  Coast  Forest 
—the  white  fir  (Alien  grnndit),  tho  yew,  the  alders,  tho  mountain 
hemlock  {T*«on  Pattoniana).  the  hawthorn,  the  buckthorn,  and 
the  white  pine  (Pinu*  moni ico/a)— are  still  represented.  The 
latter,  a  local  species  upon  the  coast,  only  reaches  its  greatest 
development  toward  the  eastern  limit  of  this  region,  here  forming 
considerable  and  important  forests.  Other  species  peculiar  to  the 
Coast  Forest,  the  maples,  the  ash.  tho  oak,  the  arbutus,  and  the 
Alaska  cedar,  do  not  extend  east  of  the  Cascades.  The  tide- land 
is  replaced  by  an  allied  species  of  the  interior  region.  The 
distributed  yellow  pine  (/'invs  poniierota),  barely  repre- 
in  the  northern  portions  of  the  immediate  Coast  Forest,  be- 


widely 
sen  tod 


comes,  east  of  tho  mountains,  one  of  the  most  Important  and  char 
actrrislic  ck  incuts  of  the  forest.  The  Coast  Forest  south  of  the 
forty-third  degree  of  latitude  changes  in  composition.  The  tide- 
Ian  a  spruce,  the  hemlock  and  the  Thuya  are  gradually  replaced 
hy  more  southern  species.  The  sugar  pine  if*.  Z,uta6«;fiaaa>  here 
fir.it  appears.  The  California  laurel  (L'mltlluiari)  covers  with 
magnificent  growth  the  bruad  river  bottoms.  The  Liboctdnu, 
several  oaks,  and  the  chinquapin  here  reach  the  northern  limits 
of  (heir  distribution.  The  change  from  the  northern  to  the  south- 
ern forest  is  marked  by  the  appcaraucu  of  tho  Port  Orford  cellar 
(Chauimcvparin  Laici<miaaa).  adding  variety  and  value  to  the 
forests  of  the  southern  Oregou  coast.  Farther  south,  near  the 
northern  boundary  of  California,  the  redwood  forests  OSrcuota) 

*PTher'Coast  Forest  of  California  will  be  most  conveniently  dis-  Coast  or 
cussed  under  Uireo  subdivisions:  the  forest  of  the  Coast  Range,  CaJifora-A 
tho  forest  of  tho  western  slope  of  the  Sierra  Nevada,  whi:  ti, 
toward  the  northern  boundary  of  the  state,  extends  to  tho  eyas t. 
covering  the  mass  of  mountains  which  here  unite  tho  Sierra  ■ 
Nevada  and  the  Coast  Range;  and,  third,  the  open  forest  of  the 
long,  narrow  valleys  1/ing  between  the  Coast  Range  and  the 
Sierra  Nevada  south  of  this  northern  connection.  Tho  importart 
feature  of  the  Coast  Range,  as  far  south  as  the  thirty-seventh 
degree  of  latitude,  Is  the  belt  of  redwood  occupy  ing  an  irregulai 
interrupted  strip  of  territory  facing  the  ocean,  and  hardly  exceed- 
ing thirty  miles  in  width  at  the  points  of  its  greatest  development. 
Tho  heaviest  growth  of  the  redwood  forest  occurs  north  of  tho  bay 
of  Han  Franoiscn;  and  here,  along  the  slopes  and  bottom  of  the 
narrow  canons  of  tho  western  slope  of  the  Coast  Range,  the  maxi- 
mum productive  capacity  of  the  forest  is  reached.  No  other 
forest  of  similar  extent  equals  in  the  amount  of  material  which 
they  contain  the  groups  of  redwood  scattered  along  the  coast  of 
northern  California.  The  red  fir  reaches,  in  the  California  Coast 
Range,  a  size  and  value  only  surpassed  in  the  more  northern  for- 
ests of  the  coast;  tho  yellow  pine  is  an  important  tree  in  the 
northern  portions  of  this  region,  and  hero  flourish  other  species  of 
the  genus  endemic  to  this  region.  The  forest  of  the  CoaBt  Range 
is  marked  by  the  presence  within  its  limits  of  so  vera  1  species  of 
singularly  restricted  distribution.  Cuprennv*  macrnearpa  and 
Pxnut  iruionit  are  confined  to  a  few  isolated  groves  upon  the 
shores  of  the  bay  of  Monterey;  At  if  bractrata  occupies  threi  or 
four  canons  high  up  in  the  banta  Lucia  mountains:  it  is  found 
nowhere  else;  and  Pinu*  Torreyana.  the  most  local  arborescent 
species  of  North  America,  has  been  detected  only  In  one  or  two 
small  groups  upon  Oio  sand-dunes  jost  north  of  the  bay  of  San 
Diego.  Tho  ebaracteri«tie  forest  of  the  Coast  Ranee  is  checked 
from  farther  southern  development  a  littlo  below  the  thirty-fifth 
parallel  by  insufficient  moisture,  the  scanty  forest"  which 
clothe  the  high  declivities  of  the  Coast  Range  farther  south  belong 
in  composition  to  tho  Sierra  forests. 

Tho  heavy  forest  which  covers  the  western  slopes  of  the  Sierra  Tho  Sicrri 
Nevada,  a  forest  only  surpassed  in  dcn»hy  by  tho  redwood  helt  of  Ntv»e» 
tho  coast  and  the  fir  forest  of  Puget  sonud.  occupies,  in  its  forests 
greatest  development,  a  belt  situated  between  4.PW  and  H  000  feet 
elevation.  This  forest  belt  extends  from  about  the  base  of  mount 
Shasta  at  the  north  to  tho  thirtj-flfth  parallel;  farther  south  it 
diminishes  in  density  and  disappears  upon  tho  southern  ridgee  of 
tho  Coast  Range-  just  uorth  of  the  southern  boundary  of  California. 
Its  greatest  width  occurs  in  northern  California,  where  to  the 
south  of  mount  Shasta,  tho  Siena  sysu.ni  is  broken  down  into  a 
broad  mass  of  low  ridges  and  peaks.  The  characteristic  species  of 
this  forest  is  tho  great  sugar  pine  (P.  Lambertiatxt),  which  here 
reaches  its  greatest  development  and  v »l«e,  and  gives  unsur- 
passed beauty  to  this  mountain  forest.  With  the  sugar-pine  are 
associated  the  red  fir.  tho  yellow  pine,  two  nohle  Abitt,  the 
I.ibocedrvt;  and.  towanl  tho  central  part  of  tho  state,  tho  great 
Sequoia,  appearing  first  in  small  isolated  groups,  and  then,  farther 
south,  near  the  headwaters  of  Kern  river,  in  o  narrow  belt  extend- 
ing more  or  less  continuously  for  several  miles.  This  hesvj  forest 
of  tho  Sierras,  unlike  the  forest  which  farther  uor«hco\cra  the 
western  flanks  of  the  Cascade  Range,  is  almost  destitute  of  under- 
growth and  young  trees.  It  shows  the  influence  of  a  warm 
climate  and  nnovenly  distributed  rainfall  upon  fore»i  growth. 
The  tree*,  often  remote  from  one  another,  have  attained  an  enor- 
mous size;  but  they  hn>o  grown  slowly.  Abovo  this  belt  the 
Sierra  forest  stretches  upward  to  the  limits  of  tree  growth.  It  is 
here  suhalpine  and  alpine  in  character,  and  of  little  ecnuomio 
value.  Different  pines  and  furs,  tho  mountain  hemlock,  and  the 
western  juniper,  are  scattered  in  open  stretches  of  forest  upon  the 
high  ridges  of  the  Sierras.  The  forest  below  the  belt  of  heavy 
growth  gradually  becomes  more  o|*n.  Individual  trees  ere 
smaller,  while  the  number  of  specie"  increases.  The  small  pines 
of  the  upper  foot-hills  are  mingled  with  oaks  in  considorablo 
variety.  These  gradually  increase  in  number.   Pines  are  less 


frequent,  and  dually  disappear. 
The  fore 


.  ._  forest  of  the  valleys  is  composed  of  oaks,  the  individuals  Velio 
often  widely  scattered  and  of  great  sire,  but  nowhere  forming  u  forests 
continuous,  compact  growth.  Tho  Cwt  Forest  of  tho  Pacific 
region,  unsurpassed  in  density,  ia  composed  of  a  comparatively 
small  number  of  species,  often  attaining  enormous  Bite.  It  pre 
sent*  tbo  samo  general  features  throughout  its  entire  extent, 
except  as  modified  by  tho  climatio  conditions  of  tha  regions  which 
it  covers.  The  species  which  compose  this  forest  range  through 
nearly  26  degrees  of  latitude,  or  northern  species,  are  replaced  in 
the  south  by  closely  allied  forms;  and,  as  in  the  Atlantic  region, 
the  southern  species  far  exceed  in  number  those  peouliar  to  the 
north. 

The  Interior  Foreet  cxtonds  from  the  southern  limits  of  the 
northern  subarctic  forest  to  tho  plateau  of  northern  Mexico;  it 
occupies  tho  entire  region  between  the  eastern  limit;  of  the  Pacific 
Coast  Forest  and  tho  extreme  western  limits  of  the  Atlantk 
The  forests  of  this  entire  region,  as  compared  with  the 
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remarkable  In  their 

poverty  of  composition.  Tbey  arc  confined  lo  lh«  high  slope*  and 
■MMNM  of  the  nuincrou"  mountain  range*  composing  tho  interior 
region,  while  the  valleys  are  treeless,  or  outside  of  Ibe  narrow 
river  bottom*,  nearly  treeless.  The  interior  forest  attaina  ita 
greatest  development  and  considerable  Importance  upon  the 
western  ilope  of  tl;e  California  Sierra*  and  npon  the  flanks  of  the 
bitch  peaks  of  the  southern  Rocky  Mountain  system,  from  Colo- 
rado, where  the  limber  line  reaches  an  extreme  elevation  of 
13.500  feat,  to  southern  New  Mezioo  and  western  Arixona.  The 
minimum  in  North  American  forest  development.  outside  the 
absolutely  treelee*  regions,  boih  la  the  number  of  (pedes  and  in 
tho  proportion  of  foreat  to  entire  area,  is  found  south  of  the  Bine 
mountains  of  Oregon,  in  the  arid  region  between  the  Wabsatoh 
mountain*  and  the  Sierra  Xrv«de.  known  aa  the  Great  Basin. 
Here  the  open,  stunted  foreat  i<  confined  to  the  hisbost  ridges  and 
elopes  of  the  infrequent  oanona  of  the  low  mountain  ranges  which 
occupy,  with  a  general  north  and  south  trend,  this  entire  region. 
The  individuals  wbi''h  compose  this  forest  are  small,  althoughoften 
of  great  age,  and  everywhere  show  the  marks  of  a  severe  struggle 
for  existenoe.  Seven  arborescent  species  only  have  been  dotooted 
in  the  foreat*  of  the  northern  and  central  portions  of  thia  region. 
The  mountain  mahogany  (f7crcocarp«»>.  the  only  broad-leaved 
specie*  of  the  region,  with  the  exception  of  the  aspen,  which 
throughout  tlie  entire  interior  region  oordera,  above  an  elevation 
Of  8.000  feet,  all  mountain  stream*.  reache*  here  ita  gmstost 
development.  Thlt  tree,  with  the  nut  pine  iPiniu  monophnllai, 
characterize*  this  region.  Stunted  junipers  are  scattered  over  the 
lowest  slope*  of  the  mountains,  or  farther  south  often  arose  the 
high  valley*,  and.  oover  with  open  growth  the  uutat,  aa  the  lower 
foot-hills  are  locally  known.  An  open  foreat  of  arborescent 
yucca*  Oucea  bnvyfolia)  upon  the  high  Mojave  plateau  1*  a 
characteristic  and  peculiar  feature  of  the  flora  of  this  interior 
region.  The  red  fir  and  the  yellow  pise,  widely  d" 
throughout  the  Paoiflo  region,  do  not  occur  upon  the 
r*nk-eg  of  the  Great  Basin. 

The  heavy  forest*  of  the  Interior  region,  found  along  the 
westom  slope*  of  the  California  Sierra*  and  npon  the  Rocky 
Mountain  system,  are,  for  the  most  part,  situated  south  of  the 
forty-*eeond  degree  of  latitude.  The  foreat*  of  the  whole  northern 
interior  portion  of  the  continent,  ontside  the  region  occupied  in 
tho  northern  Rocky  Mountain*  by  the  eastern  development  of  the 
Coast  Forest,  feel  the  influence  of  Insufficient  moisture;  the 
number  of  apecies  of  which  they  aro  composed  la  not  large;  the 
individual*  are  often  small  and  stunted,  while  the  forest*  are 
open,  scattered,  without  undergrowth,  and  confined  to  the  oanons 
and  high  «lor*s  of  the  mountain*.  Tho  most  generally  distributed 
species  of  this  northern  region,  a  scrub  pine,  {Pin**  J/urmyaaa), 
occupies  vast  areas,  almost  to  the  exclusion  of  other  specie*,  and 
i«  gradually  taking  possession  of  ground  cleared  bv  fire  of  more 
valuable  trees.  South  of  the  fifty  second  parallel  the  rod  Or 
< Ptrudottupa)  and  the  yellow  pine  (Pinut  ponderota)  appear; 
with  them  is  associated,  in  the  Blue  Mountains  and  in  someof  the 
range*  of  the  northern  Rooky  Mountain*,  the  western  larch 
{Larix  occidrntalU),  the  largest  and  most  valuable  tree  of  the 
Columbian  baiin. 

The  forest  covering  the  eastern  alope  of  the  Sierra  Nevada  con- 
sists »1  most  exclusively  of  various  specie*  of  pine,  often  of  great 
sh"  and  value  The  characteristic  species  of  this  region  are  the 
yellow  pine  and  the  closely  allied  P\nu*  Jrffrwvi,  here  reaching 
Its  greateat  development.  The  red  fir  is  absent  from  this  forest, 
while  tho  oaks,  multiplied  In  many  forms  on  the  western  slopes  of 
these  mountain*,  have  here  no  representative. 

Th«  forests  of  the  southern  Rocky  Mountain  region,  loss  heavy 
and  lew  generally  diotribyted  than  those  of  th«  <»•«••  tern  slope  of 
the  Sierras,  are,  as  compared  with  those  of  the  Great  Basin,  heavy, 
dense,  and  valuable.  They  owe  their  existenoe  to  the  compara- 
tively large  precipitation  of  moisture  diatributed  over  thia  ele- 
vated region.  The  characteristic  species  of  the  Colorado  moun- 
tains Is  a  spruce  ( Picta  Etniftmann!) ;  It  forms,  at  between  8.000 
and  l'l.OuO  feet  elevation,  extensive  end  valuabl*  forest*  of  con- 
siderable deadly  and  great  beauty ;  with  It  ar-  associated  ■  balsam 
fir  of  wide  northern  distribution,  and  various  alpine  andaubalpine 
specie*  of  pine;  at  lower  elevations  forest*  of  yellow  pine  and  red 
fir  oovor  the  mountain  alone*,  while  the  bottoms  of  tha  streams 
are  lined  with  cottonwood  alder  and  maple,  or  witlren  open 
growth  of  the  white  fir  Mite*  eoaeo/or),  a  species  of  the  Coast 
Forest,  hero  reaching  the  eastern  limits  of  Its  distribution;  the 
foot-hills  above  the  treeless  plain  are  covered  with  scant  groves  of 
the  nut-pine  {PUtu  tdulu),  stunted  junipers,  snd  s  small  oak, 
which  In  many  forma  extendi  through  a  large  area  of  the  southern 
interior  region.  A  forest  similar  in  general  features  to  that  of 
Colorado, and  largely  composed  of  the  same  species,  extends  over 
tho  high  mountain*  of  New  Mexico  to  tbos»  of  western  T*xa*  and 
western  and  northwestern  Arixona,  wberea  heavier  forast  of  pine 

northern  Arizona 


oovor*  the  elevated  region  lying  along  the  thirty-fifth 
culminating  in  the  high  forest  clad  Pan  Francisco  dm 


mountain*  of 


The  species  of  tha  Interior  Pacific  region  mingle  along  Its 
southern  border*  with  the  specie*  peculiar  to  the  plateau  of 
northern  Mexico.  The  Pacific  Mexican  Foreat,  although  differing 
widely  In  natural  feature*  from  the  Atlantic-Mexican  Forest, 
possesses  several  specie*  peculiar  to  tha  two.  The  forest*  of  this 
region  are  confined  to  the  high  mountains  and  their  foot-hills,  and 
to  the  banks  of  the  rare  water-course*.  Tbey  diaappear  entirely 
from  the  Colorado  desert  and  from  the  valley*  and  low  mountain 
ranges  of  southwestern  Arixona  Th«  moat  important  and  gener- 
ally distributed  specie*  peculiar  to  the  valleys  of  this  region  is  the 
jseequit,  the  characteristic  specie*  of  the  Atlantic-Mexican  region. 
The  (uwarrow,  however,  the  great  tree  cactus.  Is  perhaps  the  most 
rkable  species  of  ths  region,  giving  a?  rinuaunl  and  striking 
aranoe  to  the  dry  mesas  of  centra)  ajd  southern  Arixona 


The  high  mountain  mates,  extending  iotom  the  boundary  of  tbO 
United  State*,  between  the  on*  hundrsd  and  fifth  and  ths  one 
hundred  and  eleventh  meridians,  enjoy  a  larger  and  morereffo- 
larly  attributed  rainfall  than  the  region*  east,  and  eepooiaU? 
west,  of  those  meridians.  The  forests  which  oover  tha**  southern 
mountain  ranges  aro  often  dense  and  varied.  Upon  their  summits 
■Ibl*  U[ 


and  almost  in  access  1 


jpper  slopes  the  firs  and  pine*  of  thf 


Pacific  region  are  mingled  with  pine*,  a  juniper,  an  arbutus,  and 
various  other  species  peculiar  to  the  Mexloan  plateau-  Extensive 
forest*  of  a  cypress  of  Mexican  origin  also  characterise  this  moun- 
tain vegetation.  The  bottoms  of  the  canon*  are  Used  with  a. 
dense  growth  of  oottonwood.  hsckberry,  a  noble  sycamore,  an  ash, 
a  cherry,  and  other  deciduous  trees.  Ths  high  foot-bills  and  masng 
are  covered  with  open  groves  of  varieus  oaks  peculiar  to  the 
Mcxiean-Pacino  region,  here  reaching,  within  the  United  Slates 
at  least,  their  greateat  development. 

Such  are  some  of  the  prominent  forest  features  of  North 
America;  a  dens*  forest.  largely  composed,  except  at  the  north,  of 
a  great  variety  of  broed-luaved  specie*,  and  extending  from  the 
Atlantic  sea-board  in  one  nearlr  unbroken  sheet  until  checked  by 
insufficient  moistur"  from  further  western  development— the  forest 
of  the  Atlantic  region;  a  forest  of  conifer*,  occupying  the  range1; 
of  the  great  CordllUran  mountain  system,  unsurpassed  in  density 
In  the  humid  climate  of  th*  coast,  open  and  stunted  in  the  aria 
interior— the  forest  of  the  Peclflo  region. 

A  more  detailed  examination  of  the  distribution  of  North 
American  arborescent  genera  and  species  will  serve  to  illustrate 
the  wealth  of  the  forests  of  th*  Atlantto  and  th*  comparative 
poverty  of  those  of  the  Paciflo  region.  It  will  T 
clearly  how  widely  the  forest*  of 
composition. 

The  economical  Importance  of  the  forests  of  the  United  State*  The ecot  r  . 
I*  very  great,  bnt  can  hardly  be  expressed  by  figures.  Some  facts,  ioal  Import 
however,  may  be  dated  In  this  connection.  The  wood  from  the  anoe  of  tiw 
forest  is  used  In  th*  main  for  fuel.  Although  coal  exist*  in  abun-  forest*, 
dance  over  certain  regions,  and  although  there  are  part*  of  the 
tblokly  settled  regions  where  forest*  are  scanty,  there  I*  no  dis- 
trict where  some  wood  i«  not  used  as  fuel.  In  the  cities  of  tbi* 
East — even  tboee  which  are  in  the  Immediate  vicinity  of  coal— a 
good  deal  of  wood  Is  necessarily  consumed  in  the  form  of  kind- 
lings,— an  important  Item  whore  anthracite  Is  the  coal  supplied ; 
and,  moreover,  open  fire*  are  extensively  used  by  the  wea  lthior 
elan,  in  conjunction  with  coal  In  furnaces.  In  other  regions 
where  coal  Is  abundant  Totests  are  also  abundant,  and  aa  these 
mist  be  cut  down  to  be  sawn  into  lumber,  or  to  clear  the  land  for 
cultivation,  there  I*  a  Urge  supply  of  wood  available  a*  fuel,  but 
not  fit  to  be  used  for  building  or  manufacturing.  Except  in  the 
large  cities,  and  occasionally  in  the  towns  of  second  and  third 
rank,  wood  is  used  elmnut  exclusively  for  the  building  of  house, 
and  barus  in  the  United  States.  Fences  also  consume  a  very  large 
amount  of  wood,  this  material  being  In  common  use  for  thia  pur- 
pose wherever  timber  I*  abundant,  and  often  where  It  I*  not,  as  in 
the  prairie  States,  where,  however,  within  a  few  years,  wire  has 
began  to  be  very  extensively  used  for  fence*.  There  Is  also  a  very 
large  consumption  of  wood  for  furniture  and  for  tboee  portions  of 
various  implements,  especially  agricultural,  which  are  made  of 
this  material.  An  even  larger  supply  of  wood  I*  required  for  the 
boxes  and  barrel*  In  which  various  articles  of  merchandise  are 
transported.  Ths  consumption  of  wood  in  the  form  of  barrels,  a* 
required  by  the  two  articles  flour  and  salt.  Is  very  large. 

The  great  detuar.d  for  cheap  wooden  ware,  and  th*  extensive  use  Cheap 
of  wood  in  building  house*,  and  for  various  portions  of  th*  finiih-  wooden 

Ing  and  fitting*  of  houses  snd  barns,  has  led  to  the  Invention  of  1  

very  ingenious  machinery  by  the  aid  of  whloh  wood  I*  wrought 
into  almost  evcryvariety  of  form*  with  very  little  direct  help  from 
human  hand*.  This  makes  the  coarser  kinds  of  furniture  and  of 
household  Implement*  exceedingly  ch*ap.   A»  an  example,  it  i 


be  mentloned'that  barrels  *trong  enough  to  bold  in  transportation 
two  hundred  and  eighty  pounds  of  salt  are  made  Id  Michigan  for 
60  small  a  sum  a*  twenty  cent*. 

The  building  of  log  houses— that  is,  of  such  dwellings  a*  are 
made  by  piling  trunk*  of  trees  on  each  other,  either  In  their 
natural  shape  or  partly  squared  suth  the  axe— ia  almost  a  thing 
of  the  past,  although  once  extremely  common.  Very  few  district* 
In  the  region  of  abundnnt  forests  are  so  far  away  from  saw-mille 
aud  railroads  a*  to  mak*  a  log  bouse  ths  most  economies!  form  of 
dwelling  •  Occasionally  some  large,  substantial  aud' well-finished 
building*  are  erected  "Whou-t  fashion."  either  as  a  matter  of 
fancy,  or  to  attract  attention  by  an  exterior  of  exceptional  ap- 
pearance. 

Some  idea  of  the  Importance  of  tho  forest*  from  an  economical 
point  of  view  can  bo  gained  from  the  following  figures  given  by 
the  census  of  1880.  In  referenoe  to  the  manufacture  of  - 

bar; 


Number  of  establishments   snessaKsa 

Capital  Invested   iitom 

Average  number  of  hands  tmplo)c-J   iSi/SS 

Feet  of  lumber  produced  V^i^SE 

Number  of  la'bx   h^™28 

Number  of  shingle*  ^^w'nS 

Number  of  stive*   crtl 

Number  s-'t*  heading*.   S  n«'«al 

Feet  of  bobbin  snd  spool  stock   as.ufo.vw 

To'al  value  of  the  above  spcrified  pi\»- 

duots  

VsJuo  of  other  product*  

Total  valu-  

Digitized  by  Google 


8CENOOKAPHICAL.] 


UNITED 


STATES 


807 


The  consumption  of  wood  "  for  domestic  purpose* " — that  is,  M 
fuel  In  houses— is  given  by  the  census  of  18*>  is  amounting  to 
140.537,4»  cords,  having  an  estimated  value  of  $3O0.!>5n,O4O. 
alatof       The  total  conittniption  of  wood  *;fuci  u  g.vcn  u  follows*- 

Cords.  Value.1 

For  domestic  fuel  149,637.439  I306.950.O4O 

By  railroads.   1.971.813  U28.7M 

By  steamboats   787.862  1.812,083 

In  mining  and  smelting   624.845  3,548.2* 

In  making  bricks  atd  tile*   1.157.522  3,978,331 

In  making  salt   640,448  1  21.681 

In  woolen  manufacture.™   15B.208  426.239 

.Total  145.778,137  $311,962,373 

The  total  ralue  of  the  wood  used  as  lumber  and  as  fuel  amounts, 
therefore,  to  no  less  than  $555,330,102,  If  the  figures  given  by  the 
census  ot  1880  are  to  be  minted.  The  value  of  the  wood  consumed 
as  fuel  in  the  United  States  was  more  than  three  times  as  great 
as  that  of  the  coal  mined.  In  fuct,  the  timber  of  the  country  is  the 
greatest  of  all  its  material  possessions.  The  Coal,  once  exhausted, 
can  never  be  restored,  not  even  with  the  lapee  of  an  indefinite 
amount  of  time,  for  the  conditions  favorable  to  the  production  of 
coal  on  the  earth  have  entirely  ceased  to  exist.  The  timber,  on 
the  other  hand,  is  restored,  after  destruction  by  man,  by  the  kindly 
hand  of  Nature.  This  is  the  cose,  at  least  over  the  whole  of  the 
onoe  densely  timbered  portion  of  the  country,  whore  the  various 
growths  succeeding  each  other  after  the  primal  forest  has  been  re- 
moved off  era  satisfactory  substitute  for  that  which  ha?  boon  made 
use  of,  either  naturally  or  as  an  easily  attainable  result  of  cultiva- 
tion. In  regions  where  the  rainfall  is  of  insufficient  amount, 
there  appears  to  be  a  tendency  In  Nature  to  replace  the  original 
growth  by  one  of  inferior  quality.  Whether  this  inferiority  would 
be  lasting  or  not  seems  a  doubtful  matter.  That  there  has  been  a 
diminution  of  the  precipitation,  certainly  dating  back  to  tho  Ter- 
tiary age,  and.  in  all  probability,  to  a  much  earlier  time,  Is  a 

5 eological  fact  established  beyond  all  possible  doubt.  That  this 
iminutlon  has  anything  to  do  with  tho  removal  of  the  forests  by 
the  hand  of  man,  or  that  man  can  to  any  perceptible  extent  in- 
fluence thycneral  climate  of  the  country,  there  is  not  the  slight- 

BCB.NOOR1P1IICAU 

The  groat  extent  of  the  territory  occupied  by  the  United  States 
la  a  sufficient  reason  why  there  should  be  a  corresponding  variety 
in  the  scenery.  In  the  early  history  of  the  country,  when  only  the 
Atlantic  coast  and  the  eastern  side  of  the  Appalachian  belt  were 
known  to  travelers,  tho  landscape  was  generally  considered 
monotonous  by  those  who  visited  this  region  as  tourists,  or  with  a 
view  to  the  enjoyment  and  description  ofitseccnory.  This  impres- 
sion of  uniformity  and  monotony  was  further  confirmed,  as  the 
.Mississippi  Valley  and  the  region  of  the  Urcat  Lakes  were  added 
to  the  tourist's  range.  Many  persons  visited  the  prairies  of  Illi- 
nols  and  tire  adjacent  States  for  the  purposo  of  getting  an  idea  of 
a  vast  expanse  of  almost  unbroken  country  such  as  could  hardly 
be  obtained  elsewhere  in  tho  Northern  Hemisphere  without  visit- 
ing Southeastern  Russia  and  the  country  east  of  the  Urals.  The 
general  resemblance  of  the  Appalachian  Mountain  scenery  to 
rliat  of  parts  of  Northern  and  Central  Europe— as,  for  instance, 
that  of  the  White  Mountains  to  that  of  the  Erzebirge.  or  that  of 
Northern  New  England  to  that  of  Scandinavia— could  hardly  es- 
cape notice,  similarity  of  topographical  features  being  supple- 
mented in  many  cases  by  tho  absence  of  any  specially  marked  dif- 
ferences In  the  floras  of  the  regions  in  question.  Thus  the  writer, 
having  spent  a  summer  in  a  geological  exploration  of  New  Hamp- 
shire, found  himself  after  a  very  short  lntorval  of  time  traveling 
through  Southern  Sweden.  Tho  impression  of  the  seenio  similar- 
ity of  the  two  regions  was  extremely  interesting.  Not  only  were 
the  rocks,  rock-forms  and  topographical  features  the  same,  but 
the  vegetation— although  of  course  not  identical  so  far  as  the 
encclca  were  concerned — made,  from  the  scenic  point  of  view, 
almost  exactly  the  same  impression  on  tho  eye  in  the  Scandinavian 
country  that  it  did  o\  er  large  portions  of  New  England. 

In  those  early  days  of  travel,  especially  of  English  travel,  to  tho 
United  States,  the  dominating  idea  was  to  sea  Niagara  Falls, 
which  was  the  great  point  of  attraction.  Occasionally  an  adven- 
turous traveler  went  farther  West  and  down  the  Mississippi;  but 
for  ninety-nine  out  of  a  hundred  tourists  who  visited  this  country 
r.nd  dosoribed  Its  Bccnery.  Niagara  w«s  the  Ultima  Thule.  The 
opening  of  the  "  Farthest  West"  by  roadsand  railroad,  the  scien- 
tific exploration  of  the  Cordilleran  region,  the  development  of  Its 
mineral  resources,  and  tho  rapidly  growing  desire  on  the  part  of 
many  to  see  as  ranch  of  the  world  as  possible— nil  this  has  very 
irreatly  enlarged  the  range  of  experience  in  the  enjoyment  of 
.-oencry,  while  the  art  of  photography  has  rendered  it  possible  for 
those  not  caring  to  travel  to  understand  and  enjoy  the  seenio 
features  ot  distant  countries,  and  to  compare  undcrstandingly  the 
landscapes  of  regions  widely  separated  from  each  other. 

To  attempt  to  describe  tho  principal  features  of  the  scenery  of  a 
hud  try  having  an  area  of  more  than  three  million  square  miles, 
of  course,  something  not  to  be  thought  of  in  the  present  con- 
nection. All  that  can  bo  done  is  to  indicate  some  of  the  points 
most  visited,  and  most  worthy  of  being  visited,  by  tourists,  and  to 
compare  in  a  general  way,  some  of  the  mora  striking  features  of 
the  landscape  of  this  country  with  those  of  regions  of  similar 
seen  to  character  in  other  ports  of  the  world. 
In  doing  this  we  may  begin  with  tho  mountains.  _  The  Appola- 
f  srh-    chlan  Mountain  scenery  is  only  to  be  compared  with  that  of  the 
ood*    minor  ohalns  of  Europe,  since  these  eastern  ranges  never  rise  to 
the  snow-line,  and  are  almost  always  wooded  to  their  summits. 
The  principal  features  of  Appalachian  topography  have  been 
already  dwelt  upon  to  as  great  an  extent  »'  spjco  would  allow; 
and  it  naeds  here  or.lv  to  be  stated  that,  while  these  features  are 


often  of  exceeding  interest  to  geologists  and  other  close  students 
of  nature,  they  do  not  exhibit  any  forms  which  in  grandeur  can  bo 
compared  with  thosoof  common  occurrence  in  tho  Cordilleras  oi 
the  Alps  or,  still  more,  in  the  Himalaya.  There  are  from  the 
seenio  point  of  view  few,  If  any,  unique  figures  in  the  Appala 
cbian  ranges.  The  nearest  approach  tosuoh  is  perhaps  tho  Natural 
.Bridge in  Virginia— an  arch  of  limestone  gracefully  spanning  a 
J  chasm  about  two  hundred  feet  deep  and  sixty  feet  wide— and 
I  the  Profile  in  the  Fran  con  ia  Notch,  in  which  masses  of  rock  are 
so  disposed  as  to  represent,  in  gigantio  dimensions  and  with 
striking  approach  to  accuracy  in  general  outline,  the  profile  of  s 
human  face.  Fully  as  fine  a  profile  as  that  in  the  White  Moun- 
tains is  to  be  seen  in  Colorado;  bat  as  this  latter  locality  is  not 
easily  accessible,  and  is  surrounded  by  an  abundance  of  grand 
scenery,  it  is  hardly  known  to  the  general  tourist,  and  seems  never 
to  have  been  described,  while  of  the  Profile  in  the  White  Moun- 
tains the  descriptions  are  numerous.  To  the  trained  eye  of  the 
topographer  ami  geologist  the  extraordinary,  intricate  and  excep- 
tional forms  of  the  ranges  and  valleys  in  Central  Pennsylvania  '» 
are  of  vastly  greater  interest  than  such  accidental  and  fanciful 
oocrrences  as  the  Profile  In  the  Franconia  Notch. 

A  purely  American  name  for  something  which  is  sot  of  unoom-  Whito 
mon  occurrence  in  mountain  regions  is  the  word ."  flume,"  which  Mountain 
as  applied  in  the  United  States,  and  chiefly  in  the  White  Moun-  flume, 
tains,  means  a  narrow  passage  or  defile  between  nearly  perpendic- 
ular rocks,  through  which  runs  a  stream,  and  usually  with  a  suc- 
cession of  cascades.  The  White  Mountain  flume,  in  the  Franconia 
Notch,  is  the  locality  of  this  kind  most  visited.  It  is  about  four 
hundred  feet  in  length,  and  the  wall*  are  from  twenty  to  fifty  feet 
In  height.  A  deep  cut  in  tho  sandstone  at  Kecsvillo,  New  York, 
near  Lake  Champlaln.on  the  Au  Sable  Rlxer,  is  called  a  "chasm." 
The  term  "notch"  is  used  in  the  Whito  Mountains,  and  to  a  lim- 
ited extent  in  the  Adirondacke,  for  pass  or  mountain  valley.  Sim- 
ilar passes  or  depressions  In  the  Appalachian  ranges  farther 
South,  ©specially  in  Pennsylvania,  are  called  "gaps."  Those 
which  are  deeply  cut  down,  so  as  to  give  passage  to  streams,  are 
called  "water-gaps;"  those  in  which  the  depression  in  the  ridge  is 
not  sufficiently  deep  to  give  passage  to  a  watercourse,  are  knows 
as  "wind-gaps."  The  gorge  at  the  great  bend  of  the  Delaware, 
where  this  stream  traverses  the  Klttatinny  Range,  and  which  ia 
knov/n  as  the  "Delaware  WaterOap,"  is  a  i  rominent  seenio  fea- 
turo  uf  this  kind. 

Tbepoiuts  in  the  New  England  portion  of  the  Appalachian  sys-  New 
tern  which  are  most  visited  by  tourists  for  the  sake  of  the  pano-  EnglamJ 
ramie  viowi  which  they  afford  are  Mount  Washington— the  only  slouu taini. 
point  over  six  thousand  feet  in  elevation  in  the  Appalachians 
north  of  North  Carolina;  Mount  Lafayette,  in  the  Franconia 
Range  (o,2a0  feet);  Moosiianke  (4.790  fectl.  a  little  farther  south; 
Monadnnck,  near  tho  southern  border  of  New  Hampshire  (3,169 
feet);  Mount  Mansfield,  in  the  Green  Mountain  Eiinge  In  Ver- 
mont (4,389  feet);  tlroylock.  In  the  northwest  corner  of  Massachu- 
setts (3,505  feet).  The  Adirondack's  also  attraot  great  numbers  of 
visitors,  where  the  lakes  and  streams  afford  opportunities  for 
boating  and  fishing,  and  where  the  scenery  isextremely  attractive, 
especially  in  the  autumn  af'er  the  leaves  t^o  begun  to  change 
their  color,  most  of  this  region  being  r till  cohered  with  the  prime- 
val forest.  Mount  Marcy  or  Tahawcs  5.31 1  feet,  and  Whftefac*. 
(4,871  feet)  are  the  pointsmost  frequently  ase-nded  in  this  region ; 
but  there  are  many  others,  ranging  from  throe  to  five  thousand 
feet  in  elevation,  which  offcrftne  viows.asd  are  not  stall  difficult 
of  access.  The  Catskill  group  is  also  a  region  mu<-h  resorted  to  by 
tourists,  partly  on  acoount  of  t  be  beauty  of  the  scenery, and  partly 
because  it  is  soeosily  reached  from  New  York.  1  ho  high  mo'intain 
region  in  North  Carolina  is  too  rcmoto  to  attract  many  visitors 
from  the  Northern  and  Eastern  States;  and  the  facilities  for 
travel  in  that  region  are  as  yet  extremel)  deficient,  in  striking 
contrast  with  the  condition  of  things  in  this  respect  in  the  moun- 
tain districts  of  New  England  and  New  York,  where  almost  overv 
point  can  be  reached  by  railroad,  and  whore  hotels  aro  numerous 
and  oommodious,  and  tho  business  of  receiving  and  taking  care  of 
"summer  boarders"  seems  to  be  a  most  important  one  for  the 
permanent  residents. 

The  mountain  scenery  of  the  Cordilleran  region  Is  extremely  Cordilleran 
varied  in  character,  as  has  already  been  made  evident  to  the»<ounl,:Q 
-cader  in  the  sketch  of  the  topography  of  that  port  of  the  country  . 
given  in  tho  preceding  pases.  Only  a  few  of  its  more  important 
features  can  here  bo  indicated. 

In  olevation  the  Cordilleran  ranges  are  comparable  to  the 
Swiss  Alps,  although  there  is  no  point  in  the  United  States  proper 
quito  as  high  as  Mont  Blanc  (1.">,7W  foot),  or  Monte  Ross  (15.217 
feet) ;  hut  there  are  sovcml  which  surpass  tho  Finsf cr  Aarhorn.— 
the  culminating  point  of  the  Bernese  Oberland  (11,026  fest).— and 
there  are  n  large  number  which  have  a  greater  elevation  than  the 
Jungfrau  (13,671  feet).  A  very  curious  feature  in  the  Cordilleras 
is  the  closeness  with  which  the  behest  peaks  approach  each  other 
in  altitude,  as  shown  by  the  following  tabloof  elevations  of  all 
tho  points  In  the  United  States  supposed  to  be  orer  fourteen 
thousand  three  hundred  feet  high,  all  of  which  arc  in  the  Rocky 
Mountains,  and  all  in  Colorado  with  the  exception  of  tho  two  vol- 
canio  cones,  Shasta  and  Rainier:— 

MOUNTAIX.  rtEVATinX  AT  AUTHORITY. 

8RA<t.KVFx. 

Blunea  Peak   14.464  Hoyden  Purvey. 

Mount  Rainier   14.444  V.  S.  Coast  Survey. 

Mount  Shasta   .14,442  Cal.  Oeol  Survey. 

Mount  Harvard   lt.TO  Hayden  (14.452  Whitney). 

Mount  Elbert    14.351  Hayden  Survey 

Oray's  Peak   14.341  Hayden  (14.319  Whitney). 

Mount  Rn-alie   14,340  Hayden  Sune 


rvey. 

Torrey's  Peak   14.333      Hayden  (14 .375  Whitney ). 

Mount  Evans   14.330  Hayden. 

|  La  Plata  Ml   14.311      Hayden  Survev. 
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The  above  are  all  the  point*  in  the  Cordilleras  believed  to  be 
Over  fourteen  thousand  three  huoired  feet  in  elevation,  with  the 
exception  of  Mount  Whituey,  which  haa  been  several  timet  meas- 
uared.  with  rather  discordant  results,  ranting  all  the  way  from 
M.SOU  to  H.881S  feet;  there  it  good  reason,  however,  for  believing 
thia  to  be  the  highest  point  in  the  United  Suttee,  not  including 
Alaska.  All  tbe  height*  given  above,  with  the  exception  of 
Rainier,  were  obtained  by  the  aid  of  the  barometer,  and  are  not  to 
Kipvanona  be  taken  aa  'being  absolutely  accurate.  The  elevation*  in  Colo- 
in  Colorado,  rado  by  the  Harden  Survey,  which  are  theretultof  a  combination 
of  barometrical  and  trigonometrical  mvasoremente,  are  probably 
pretty  close  approximatlona  to  the  troth.  Tbe  measurement  of 
Rainier,  depending  aa  it  did  on  trigonometrical  measurements 
made  at  a  great  distance,  are— in  tbe  writer's  opinion— not  to  be 
accepted  as  final,  and  may  be  farther  from  the  truth  than  •  tingle 
barumetrioal  observation  would  have  been;  bnt  thia  mountain, 
although  tevoral  time*  ascended,  has  not  been  measured  baromet- 
rlcnlly. 

CompariEon    Tho  essential  difference  between  tho  Cordilleran  ranges  and  the 

of  Cordil-  Alps  ie  that  the  latter  ate  much  more  extensively  covered  with 
lore*  und  anow  than  are  the  former,  and  that  thia  mow  give*  rite  to  perma- 
AJps.  nont  glaciers,  descending  far  below  the  snow-Ilne,  and  constitut- 

ing a  very  prominent  and  exceedingly  attractive  feature  in  tbo 
scenery  of  tne  Higher  Alps.  With  the  exception  of  the  great  vol- 
canic conoa  of  the  Sierra  Nevada  and  Cascade  Run<tu  thero  is  no 
part  of  the  Cordilleras  where  snow  or  ice  forms  a  prominent 
feature  in  tho  eerier?  during  the  summer,  at  the  time  when  the 


'ount 


mountains  are  visited  by  tourists.  The  winter  suow,  of  course, 
covers  the  mountains,  often  to  a  very  tarn  extent,  and  summer 
snow-falls  do  the  same  oocHtionally;  but  the  effect  of  this  latter 
kind  of  occurrence  is  in  no  respect  to  b»  compered  with  that  of  tho 
permanent  Alpine  snows  and  glaciers;  indeed,  tbo  irregular  melt- 
ing away  of  the  summer's  snow  on  the  flanks  of  the  ranges,  leav- 
ing great  patches  promiscuously  scattered  here  and  there,  is  often 
rather  a  disagreeable  than  a  pleasant  feature.  A  remarkable  ex- 
ception ia  tbe  cross  of  snow  on  the  "Mountain  of  the  Holy  Cross," 
to  which  allusion  hat  already  been  made.  There  are  small  masses 
of  ice  around  the  highest  peaks  of  some  of  tho  Cordilleran  ranges, 
but  these  are  frequently  covered  and  entirely  concealed  by  snow, 
even  during  the  summer;  and  whether  properly  called  glaciers  or 
not.  they  have  no  effect  on  the  landscape,  and  are  only  seen  by 
those  ascending  to  the  summits  of  the  highest  peaks,  and  then  only 
in  favorable  season*- 

The  snow  and  ice  covering  tho  higher  portions  of  the  great  vol- 
canic ooneg  of  the  Paclflo  coast  are.  however,  cocspiouoiia  features 
in  the  scenic  effeot  produced  by  these  grand  masses ;  and  the  type 
of  landscape  which  thoj  present  is  a  peculiar  one.  and.  perhaps, 
the  most  Impresshe  which  this  country  offers.  Lassen's  Peak  is 
the  most  southern  of  these  volcanic  ma*«es,  and  it  it  nearly  a* 
high  as  Mount  flood;  bnt  It  rises  from  n  so  much  higher  base,  and, 
being  so  much  farther  south,  is  to  much  less  covered  with  snow 
than  that  cone,  that  it  is  by  no  means  aa  grand  an  object  as  iu 
more  northern  rival.  The  snow-fields  on  the  Upper  portion  of  tho 


•outhorn  flank  of  Lassen's  Peak  have  always  presented  nearly  the 
same  appearance  in  summer  when  seen  indifferent  years  by  the 
writer,  indicating  a  considerable  degree  of  permanency ;  yet  wbeu 
those  fields  were  climbed  over  there  was  no  indication  of  the  exist- 
ence of  ice  visible. 

Mount  Shasta,  soventy  miles  farther  north,  and  nearly  four 
thousand  Ket  higher  than  Lassen's  P<ak.  is,  of  course,  much  mom 
covered  with  snow,  which,  although  diminishing  greatly  in  amount 
after  several  successive  dry  seasons,  never  disappears  entirely, 
even  on  the  south  side.  On  that  side,  when  this  mountain  was 
ascended  by  the  writer  in  September,  1S62.  seven  miles  of  the 
asoent  were  made  over  a  anow- field  filling  one  of  tho  great  rtvlmw 
fcy  which  this  mighty  cone  is  'ur.-owed.  Seven  y-art  later  this 
field  was  almost  entirely  gone  at  the  same  season  of  tbe  year,  and 
the  evaporation  of  the  snow  had  uncovered  a  larvc  field  of  ice  on 
tbe  north  side  of  the  cone,  of  whh'h  nothing  h:id  been  visible  In 
JS62,  in  looking  from  tho  summit  down  upon  tbe  flanks  of  the 
mountain  in  that  direction.  At  all  times  of  the  year  when  seen 
bv  us,  from  ISoO  lo  i*>l.  at  a  distance  of  fifty  or  uxty  miles.  Mount 
Shasta  presented  tbe  appearance  of  a  diluting  white  cone  when 
shone  upon  oy  tho  sun.  'r*>  ■»  outline  of  tbe  miss,  as  seen  from  a 
point  fifty-three  miles  distant  in  a  southerly  direction,  vi'  that  of 
an  almost  regular  cone,  growing  slightly  ttcei  er  toward  the  sum- 
mit, and  ha\  ing  a  slope  of  2o°-J7J  on  one  side,  nnd  of  .Kr'-.H"  on 
tho  other,  with  a  smaller,  some  what  steeper,  subsidiary  cone  on 
(bo  western  side. 

Mount  Hood  is  a  very  conspicuous  and  grand  mountain  mast  on 
account  of  its  isolation,  iu  regular  form,  and  the  extent  to  which 
it  is  covered  with  tnow.  It  appears  higher  than  it  really  is.  be- 
eause  it  can  be  seen  from  a  point  only  about  thirty  miles  distant, 
which  ia  but  little  above  the  tea-level,  and  where  the  fine  scenery 
of  the  Columbia  Hirer  and  of  the  basaltic  region  tdjnoent  to  it 
makes  an  admirable  foreground.  It  is  a  favorite  subject  for  land- 
scape artists,  and  has  been  repeatedly  climbed  by  tourists.  th» 
ascent  being  without  special  difficulty.  Th»  same  may  be  said  in 
regard  to  Mount  Shasta. 

Mount  Rainier,  of  which  the  aboriginal  name  is  said  to  be 
Taooma,  it  much  lest  aoceesible  than  either  Hood  or  Shasta,  but 
haa  been  climbed  several  timet,  and  first  in  1870  by  Messrs. Stevent 
and  Van  Trump,  of  Olympia,  Washington.  Aa  teen  from  the 
aouthern  end  of  Puget  Bound,  at  a  distance  of  forty  miles  from  ita 
base,  this  mountain  is  an  object  of  surpassing  grandeur.  It  is  of 
almost  exactly  the  tame  height  as  Shasta,  but  is  much  more 
deeply  nnd  extensively  covered  with  tnow  and  ice  than  is  that 
oone.  At  Rainier  Is  In  the  mid«t  of  a  tangled  forest  without 
roads,  and  almost  without  trails,  it  can  only  be  reached  by  travel- 
er*  fitted  out  with  peek  animals  and  eamp  equipage,  and  who  are 
able  and  willing  to  bear  the  fatigues  of  camp  life  in  a  difficult 
forested  country.  So  far  as  knowu  to  tho  writer,  its  higher  por- 


tion* have  nfver  been  visited  by  any  skillful  photographer;  while 
Shasta  and  Hood  have  been  finely  photographed  from  a  great 
number  of  points  of  view  by  Mr.  C.  E.  Watkint,  of  Sao 
Francisco. 

On  the  whole,  these  great  Isolated  snow-covered  volcanic  cone* 
of  the  Pacific  eoast  are,  from  the  aoenio  point  of  view,  the  grand- 
est objects  which  thia  country  presenu.  In  the  picturesque  effeot 
which  they  produce  they  may  be  fairly  placed  on  an  equality  with 
anything  which  the  Alps  have  to  show.  Indeed,  so  far  as  an  opin- 
ion can  be  relied  on  which  is  based  on  comparison  of  pbotogaplit 
only,  these  almost  extinct  volcanoes  of  the  Cascade  Range  mutt 
be  fully  as  attractive  from  a  scenic  point  of  view  aa  the  higher 
ones  of  Mexico,  and,  perhaps,  not  much  less  admirable  at  sconio 


objects  than  the  much  loftier  eooet  of  Sooth  America,  which  all 
from  very  high  bases,  and  of  which  the  anow-oovered  portions 


rise  I 


but  intignincant  In  extent  as  compared  with  the  uncovered 
rocky  slopes. 

Among  tho  acenio  features  of  the  Cordilleras  In  the  United  (Irani tie 
States  there  are  two  forms  of  roek  masses  which  are.  In  certain  manses, 
regions,  developed  to  such  an  extent  as  to  make  them  peculiar  and 
exceedingly  impressive  aa  elements  of  tbe  landscape.  One  it  tho 
pinnacled  character  of  the  granitic  in  asset;  the  other  the  dome- 
shaped  summits  of  the  tame  rock.  The  pinnacles  are  something 
liko  tho  Aiguilles  of  tbe  Mont  Blane  group,  but  in  the  latter  the 
rock  it  chiefly  slaty  and  not  granitic.  In  parti  of  the  Cordilleras, 
notably  in  the  vicinity  of  Mount  Whitney ;  in  a  group  of  moun- 
tains called  tbo  Cattle  Range,  near  Mount  Shasta,  and  in  tho 
Wind  River  Range,  the  granite  occur*  in  the  form  of  almost 
Isolated  pinnacles,  or  groups  of  pinnacles,  which  rise  literally 
thousands  of  feet  above  the  general  level  or  crests  of  the  ridges  on 
which  they  stand,  to  sharp  and  to  vertical  that  the  descriptive 
term  "  spike "  is  one  which  involuntarily  suggests  itself  to  the 
mind  on  seeing  them.  These  pinnacles  are,  of  course,  too  strep 
to  be  covered  by  snow ;  but  they  rise  often  from  great  auow-fields, 
presenting,  a  wonderful  appearance  of  mingled  desolation  and 
grandeur,  and  making,  perhaps,  as  strong  an  impression  on  the 
mind  as  any  type  of  mountain  scenery  can. 

The  dome  structure  of  the  granitic  masses,  so  wonderfully  er-  Voteralto 
hlbited  in  parts  of  the  Sierra  Nevada,  is  alto  a  feature  of  great  Valley, 
soenio  interest,  and  one  which,  to  far  as  known  to  the  writer,  is 
not  seen  anywhere  else  in  the  world  on  so  grand  a  scale.  Theee 
dome*  are  especially  well  exhibited  in  the  region  jurt  above  the 
Yoeemito  Valley;  and  hero  also  is  thst  unique  feature  of  tne 
scenery — one  of  thote  great,  rounded,  and  exceedingly  steep 
masses,  rising  almost  five  thousand  feet  above  the  adjacent  valley, 
and  which  has  been  split  in  two  so  that  on  the  side  fronting  that 
valley  it  presents  an  absolutely  vertical  face  of  somewhat  over 
fifteen  hundred  tect  in  height. 

Next  to  mountains,  water-tall*,  perhaps,  offer  the  greatest  tccnlo 
attractions,  and  the  number  and  variety  of  form  of  those  occur', 
ring  in  the  United  States  is  very  great.  Ii.decd.  there  are  in  tbe 
Cordilleras  great  numbers  of  water-falls  which  have  been  soen  bv 
explorer-,  but  which  have  never  been  described  or  named:  and 
some  of  those  unknown  localities  are  fiuer  than  any  of  the  mueb- 
visited  falls  of  the  Alps,  or  even  of  Xofwsy. 

Among  the  well-known  and  freimentlj  v  isiled  ws tir-falls,  there  Waterfalls, 
are  three  which  deserve  tpeoial  notice — Niagara,  the  Shoshone, 
and  the  Yosemite  Falls.  The  first  is  the  type  of  a  fall  in  which 
volume  of  water  is  the  all  iini  ortai.t  feature.  In  the  Shoshone 
fall,  the  volume  of  miter  is  large,  although  greatly  inferior  to 
thst  of  the  Niagara;  the  height  is  considerable, — somewhat  greater 
thnn  that  of  Niagara, — and  the  surrounding  scenery  grand  and 
entirely  uninjured  by  the  so-called  "improvements  of  civiliza- 
tion. The  Yosemite  fall,  on  the  other  baud,  is  one  in  which  the 
volume  of  water  is  small,  but  the  height  eztraordinar)  .  while  the 
settingof  the  fall  is  surpassingly  grind.  Magara  is  to  well-known 
that  description  is  unnecessary.  It  11  the  one  of  the  sen  ie  sMrne- 
tionsof  the  country  most  tr>  qnentlp  visilcd.  not  onl}  because  it  is 
one  of  the  greatest  of  the  water  falls  of  the  world— oulj  the  Fsllt 
of  the  Zambcii  surpassing  it  in  elevation  at,  I,  perhaps,  in  volume 
— but  because  it  is  within  a  fen  horns' easy  ride  of  the  .Wlantio 
coast.  The  Yosemite  Valley,  with  all  Its  water  falls,  is  farther 
away  from  the  East  than  the  Sho-dion*  1  aha,  but  reallv  n.uch 
more  accessible  thnn  the  hitter,  which  lies  at  a  considerable  dis- 
tance from  any  inhabited  region.  Among  the  entirely  unvisitcd 
regions  of  water-fulls,  that  of  the  Canon  of  the  Tuol'irei.e  River, 
a  few  miles  north  of  the  Yosemite  Valley,  is,  perhaps,  the  most 
interesting.  Here  are  falls  and  cascades  of  large  volume  at  d 
great  height,  set  iu  the  midst  of  the  wildest  and  most  romantic 
scenery— a  region  into  which  hardly  a  traieler  has  ever  found  hi* 
way.  Very  much  the  same  may  be  tald  wiih  truth  of  the  region 
of  the  Southern  High  S'ons  adjacent  to  Mount  Whifi  cr.  w)t«rn 
wo  find  many  of  the  snmo  features  as  those  which  chsrset'  rit" 
the  Yoeemite,  and  on  tlmoet  at  grand  a  scale  as  In  lhi*  now  very 
frequently  visited  and  comparatively  acoosaible  Iocs  I  in . 

A  mott  remarkable  typo  of  scenery,  and  one  wbi-h  oombii.ea  Sv>uthwe?t 
features  equally  interesting  to  the  tourist  and  the  scientific  Colorado 
observer,  is  that  of  the  plateaux  of  the  Cordillera?,  of  which  r.  without  s» 
brief  account  hasalready  been  given  In  the  preceding  pages     The  m  il. 
eanons  of  the  Colorado  and  Its  branches,  once  to  remote,  have  nor 
been  brought  comparatively  near  by  the  extension  of  railroads 
toward  the  Southwest,  and  tho  tide  of  pleasure  trsvi  i-  beginning 
to  flow  in  that  direction.  In  the  peculiar  tvpo  of  sconery  whi  h  i 
unfolded  along  the  Colorado,  this  country  is  without  s  rival.  The 
loess  region  of  Northern  China  may  H>  'tranger  and  mere  nnin'elli- 
gible  in  the  record  which  it  presents  of  prist  prclogiealevei-ts;  b<-t 
from  a  scenic  point  of  view  tho  tremetidoui  canonr  ■  f  the  South 
era  Plateau  region,  with  their  many-colored  ws.lt.  may  nnhesi 
tr.tiugly  be  included  in  the  list  of  tbe  earth's  greatest  wondi  re. 

A  portion  of  the  country  which  haa  within  the  past  few  yearr, 
become  the  resort  of  travelers  in  search  of  the  picturesque. and 
which  is  now  quite  accessible  by  railroad,  is  the  C.eyter  region  of 
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the  Yellowstone.  Here  the  acirntiflcally  Interesting  and  the  pic- 
turesque unite  to  (urniah  a  type  of  scenery  without  a  rival  of 
its  kind,  iturpaasins  uvea  the  now  devasied  wonderland  of  New 
Zealand.  The  Yellowstone  Park,  as  it  it  frequently  called.  te- 
oause  reserved  by  the  United  States  and  devoted  to  publio  use  as  a 
visiting  irrooiid  or  park,  with  the  idea  of  protecting-  it  from  specu- 
lators and  mischief  makers,  was  early  known  to  some  of  the  more 
adventurous  of  the  fur-hunters  who  roamed  over  the  Great  North- 
west; but  it  is  only  within  a  few  years  that  descriptions  of  it 
uavo  been  published,  and  its  extraordinary  character  to  clearly 
established  a*  to  induce  travelers  to  undertake  the  long  journey 
necessary  for  Its  Inspection.  Thermal  springs  in  great  numbr. 
many  of  which  are  the  periodically  spooling,  or  geyser  type;  pools 
of  hot  water,  both  large  and  small,  the  tides  and  bottoms  of  which 
are  lined  witL  the  most  exquisitely  and  brilliantly  colored  micro- 
scopic vegetation ;  remarkable  deposits  from  the  hot  springs,  some 


of  which  exhibit  curio  js  forms,  seen  nowhere  else,  except  in  Asia 
Minor  and  in  New  Zealand,  as  it  was  before  the  volcanic  eruption 
of  1886;  grand  mountain  scenery,  with  water-falls,  lakes  and  deep 
canons,  whose  walls  are  fantastically  colored  by  volcanic  depo-its 
and  sulphurous  emanations — these  are  the  principal  features  of 
the  Yellowstone  region.  It  can  be  reached  by  the  Northern 
Paeifio  railroad,  from  u  .tstion  on  which  road,  called  Livingstone, 
ton  hundred  and  thirty-two  miles  from  St.  Paul,  a  branch  fif  tv-otie 
miles  in  length  runs  to  Cinnabar,  on  the  boundary  line  of  the  so- 
called  Yellnwstoi'e  National  Park."  There  are  numerous  ex- 
cellent photographs  of  this  region,  which  has  also  been  finely  illus- 
trated iu  s  folio  volume  with  ohromo,  lithographs  from  paintings 
by  Tbomis  Morau.  The  geological  and  scenic  peculiarities  of  the 
Yellowstone  region  have  been  Inlly  elucidated  in  various  United 
States  Geological  reports,  and  especially  In  a  voluminous  one  hy 
Dr.  A.  C.  Peale,  Included  in  the  second  volume  of  llayden's  Re- 
port for  the  year  l»78. 

There  is  a  type  of  scenery  of  a  remarkable  character  well 
exhibited  along  the  bt»e  of  tho  Hocky  Mountains  at  various 
points,  and  especially  at  a  locality  called  the  Garden  of  the  Gods, 
near  Pike's  Peak,  and  easily  accessible  by  railroad.  The  attraction 
bore  is  the  remarks  blc  effect  of  the  erosion  and  wit  heri  ng  of  the  soft 
saml'tonco.  which  ocour  in  beds  of  gren  t  thickness.  Many  fantastie 
itiapest  such  as  columns  or  obelisks,  of  large  dimensions,  occurring 
either  singly  or  In  clutters,  and  often  capped  in  theraoit  curious 
manner  by  great  flat  tables  of  harder  rock,  are  seen  in  this  inter- 
esting region.  Indeed,  all  along  the  eastern  base  of  the  Rcky 
Mountains  in  Colorado  are  many  strange  and  picruresque  forms., 
partly  the  result  of  direct  uplift,  and  partly  of  erosion,  which 
are  alike  interesting  to  the  lover  of  the  pictnresquo,  and  the 
student  of  geology.  The  long  crested  unlita  of  sedimentary  rock: 
worn  into  curved  onllines,  and  often  of  grand  dimensions,  which 
sharactoriro  this  region  are  known  by  the  familar  name  of  "  hog- 
backs." and  the  region  itself  as  the  "  hog-back  country." 

Of  the  scenic  effect  of  the  vegetation  of  the  country,  and  espe- 
cially its  forests,  notice  has  already  been. taken  to  as  great  an 


snnd  tons ;  tne  production  of  lead  about  that 
approximately  one  thousand  tons  a  year. 


MINERAL  BEBOURCRS. 

iron  ore  was  smelted  at  Falling  Creek,  Virginia,  as  early  as 1820. 
The  raids  upon  the  whites  at  this  time,  made  by  tho  Indians,  put  a 
stop  to  the  industry.  From  1613  to  1671  the  business  of  smelting 
and  manufacturing  iron  was  successfully  carried  on  at  Lynn. 
Massachusetts.  About  1789  there  were  fourteen  furnace*  and 
more  than  thirty  forges  In  operation  in  Pennsylvania. 

The  business  of  mining  for  other  metals  than  iron  within  the  ter- 
ritory of  the  United  States  Is  of  much  more  recent  origin.  To 
this  statement,  however,  an  exception  must  be  made  In  referenoo 
to  the  metal  copper,  which  bsd  been  extensively  mined  in  tho 
Lake  Superior  region  long  before  the  first  visit  of  the  Ktiglish  to 
these  shores.  Indeed,  so  ancient  are  these  workings  that  no  posi- 
tive knowledge  exi.-ts  as  to  Ihe  people  or  tribes  ny  whom  they 
were  executed.  When  the  region  in  question  was  opened  to  the 
whites  for  settlement  in  1844.  it  was  found  that  tho  copper-bearing 
rocks  had  befn  mined  through  their  whole  extent  along  tho  south- 
ern short'  of  Lake  Superior,  and  even  on  the  almost  inaccessible 
island  called  Isle  Royale.  There  Is  no  reason  to  sup poso  that  these 
ancient  workings,  which  in  some  places  had  been  carried  to  a 
depth  of  more  than  fifty  feet  in  the  solid  rock,  were  known  to  the 
Indians  inhabiting  that  region  at  the  time  of  the  first  visit  of  the 
Jesuit  rf.triers  in  1*59-60;  and  the  appearand  of  the  excavations 
indicate*,  beyond  possibility  of  doubt,  that  they  had  been  made 
long  before  that  time. 

About  the  middle  of  the  seventeenth  century  the  metalliferous 
Indications  common  in  New  England,  and  especially  in  Conneoti 
Cat,  engaged  the  attention  of  Governor  Winthrnp,  hy  whom  tuin- 
eralogical  notices  of  that  region  were  sent  to  England  and  pub- 
lished in  the  Transactions  of  the  Royal  Society. 

Just  at  the  beginning  of  the  eighteenth  centqry  a  Frenchman, 
Le  Sueur,  explored  the  region  of  the  Upper  Mississippi,  and  sent 
back  to  France,  rook  which  he  had  mined,  supposing  it  to  be  an 
ore  of  copper;  but  it  proved  to  be  of  no  value.  Later  In  1719  and 
1720,  the  French  again  attempted  to  explore  what  was  then  called 
the  western  portion  of  the  country,  along  the  Mississippi  near  the 
junction  of  the  Missouri ;  and  some  mining  of  tho  lead  ore.  which 
at  that  time  bad  already  become  known,  was  attempted.  Tho 
precious  metals  being  what  was  sought  for.  and  there  being  none 
found  in  the  region,  the  enterprise  was  soon  abandoned. 

At  the  beginning  of  tho  present  century,  as  it  appears  from 
what  has  been  stated,  all  that  had  been  done  in  the  way  of  dis 
covering  and  developing  the  metallic  wealth  of  the  United  States 
Was  the  mining  and  smelting  of  the  ores  of  iron,  on  a  limited 
»cale,  in  the  Atlantic  States,  and  a  small  production  of  lead  in  the 
mining  region  of  Missouri.  Exact  statistics  of  these  metals  at 
the  beginning  of  the  nineteenth  century  are  wanting.  The 
mount  of  iron  produced  in  1810  hsa  heen  estimated  st  fiftv  tben- 


An  event  of  great  importance  took  place  almost  immediately  Geld 

pner  uiuimtdistrict  had 


after  the  value  of  the  Lake  Superior  Co 
been  fully  ascertained,  in  the  year  1B4I 
tion  of  tne  faot  that  gold  existed  is 
western  slope  of  the  Sierra  Nevada. 

The  occurrence  of  gold  on  that  portion  of  the  Pacific  coast, 
called  by  the  Mexioan-Spanirh  Upper  California,  had  been  known 
for  several  years  prior  to  its  discovery  by  immigrants  from  the 
United  States  and  workings  had  been  earned  on  for  this  metal  in 
tho  Coast  Ranges,  far  south  of  the  locality  where  it  was  discovered 
in  1848. 

The  demonstration  of  the  fact  that  over  a  vast  extent  of  that 
distant  country  gold  was  to  be  had  in  almost  unstinted  quantity, 
as  it  st  first— not  without  reason — appeared,  led  to  an  extaordl- 
nary  excitement  throughout  theolder  States,  an  ' 
from  all  parts  of  the  world  tov. 
gold  on  sn  unprecedented  icile 


<n — appearru,  icq.  10  an  exiaorui 
older  States,  and  loan  emigration 
ard  the  newly  discovered  land  oi 


COAL 

The  area  underlain  by  the  coal-measures  in  the  United  States  is 
very  large,  as  will  bo  seen  from  the  following  table,  which  repre- 
sents approximately  the  coal  areas  of  Carboniferous  age  east  of. 
tho  Cordilleran  region  That  different  portions  of  tho  areas  her* 
designated  are  of  very  different  value,  as  respects  quality  and 
quantity  of  ooal,  is  certain;  and  that  portions  of  them  do  not 
contain  coal-beds  of  sufficient  thickness  or  of  good  enough  quality 
to  be  worked  with  profit,  either  at  present  or  at  any  future  time, 
is  also  an  undoubted  fact,  although  these  unproductive  portions 
are,  except  perhaps,  in  the  ease  of  the  Western  and  Michigan  fields, 
of  comparatively  sm»»  •steuc— 

Name  of  the  field.  Area. 

Rhode  Island   600  sq 

Appslnchian  59.165 

Central  (Illinois  Indiana,  and  Kentucky)  47450  " 

Western  (Missouri,  Iowa.  Kansas,  Arkansas  and 
...  Texas)  

J&iCult2*%Q  a..... ■■■.■>•■■•■■   o»iUU 


Total. 


Of  these  fields  tho  Appalachian  is  at  present  by  far  the  me»t  im- 
portant, and  is  likely  to  remain  in  this  position  for  an  indefinite 
period.  The  coal  field  of  Rhode  Island  Is  not  now,  nor  has  it 
ever  been,  worked  to  such  an  extent  as  to  be  of  special  importance. 
The  Michigan  coal-field  has  also  no  present  value,  the  quality  of 
the  ooal  being  inferior,  and  the  conditions  not  such  as  to  alio 


The 
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successful  competition  with  tho  coal  of  adjacent  regions, 
present  relative  importance  of  tbc  different  States  as  re— " 
production  of  coal  and  tho  yield  of  the  various  fields  will 
recognized  from  an  inspection  of  the  following  table: — 

Coal  Piodccxd  in  the  Several  Statbs  akd  Txsritobiks.  sot 
IvCLUouto  the  Local  akd  Coi.licbt  CoxBmrriOK.  akd 
thb  Vai.uk  op  tiir  Ml.VES  IX  1885. 


States  akd  Trbbitorii 


»•«••« 


Pennsylvania: 

Anthracite . 

Ohio  

Maryland  

Missouri  

West  Virginia,... 
Indiana ... 

Iowa  

Kentucky  

Tenne^ee  

Virginia  

Kansas.  , . 
Michigan. 
Rhode  Island. 

Alab'ima  

Georgia  

Colorado . 
Wyoming.. 
New  Mexico- . 

Utah  

California.... 
Oregon 

Washington  

Texas  

Arkansas  

Montana  

Dakota  

Idaho  

Indian  Territory. 


TotaU. 


I8>2. 


ng  (on*  L'no  tout 

,l20.09nl3l.793.0-.7 
im0.<KiulZ4.0O0,0t.« 
iko.uk)  io,;iW.ouo 

.4oO.000i  8.29.4* 
,540,46&1  2.206,172 
OHii.'jOOI  2.250.010 
000,000  2.*05.5b5 
.976.470  2,500.001 
.127.7-0  3.W.300 

fimfion  l.ftVi.ooo 

BSO.OutW  1 ,000,000 
100.000  225.000 
900,000 
135.010 
10.0(0 
1,400.000 
201.(00 


7.rO.MO 

1.10.(00 

1 0,01*0 

80o.or.Oj 
175.0o0| 
947.749 

a'-; i.'.r  2] 

llf.,421 
250,000 
150.00H 

30,i  on 

225.000 


1,097,851 
fifci.l.M 
1PM.703 
250,(00 
175,000 
50.000 

300.000 

lOo.oOO 
75.KO 
(50.(00 
50.000 
10.0IO 

175.0O0 


L'ng  tout 

30.71H^SOj 
25.0t0.000 
10,000.1  00 
7,650.'  <--' 

2.4<o,ti:  i 
2,500,0(0 
3.000,1.01! 
2.2£0.(W0 
3,903.4-"* 
1.550.10' 
1,200.0(0 

aoo.oon 

1,100,000 

135,000 

10,000 
2,000,000 
30,1  00 
1,008,950 
SiM,!*  11 
1P0.924 
250,000 
y.O.lM  (I 
50,010 
300,(00 

ko.ooo 

150,00) 
60,100 

31.250 
2o.0i  0 


Ln'o  tont 

32.265.42l 
23.214. 2H5 
s.742.745 
6.'/7S.732 

2,*0,974 

2.750.000 
3,008,091 
2,120.535 
3.5M.737 
l.TtO.000 

«e,»7 
r*,7.w.o 

1.082.230 
45,178 


2.225.0(0 
1.13.f29 
1 .210,769 
720,828 
271.442 
J90.2S6 
ltt.942 
■ :  fill 
510 
133,928 

m&» 

77,179 
23.214 

410.429 
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States  and  Territories. 


Value  id  Coal  at 
Mine*.  lr*5. 

Pennsylvania:  Anthracite    ITi.iTl-VM 

Blluiniuims  iM.7ii»JJ00 

Illinois   ll.tVi.4W 

Ohio   

Murvland 
Mii-ourl 

We! 

Indiana 
lou  a 


  :uH«.-<ti 

  :i.n*»,ixhi 

Virginia        3,».y,ni2 

  -2.ru  &i> 

  4.«V'xm 

Kentucky    -j.tM.tuu 

l.H»i.-««l 

  •"-■'I 

  Mio.t:* 

  T.i.lKBI 

 '.   !t#Ki.(*IO 

  |Hn.«MI 



  ,  2. 4J  I, '.*•<» 

    y tf .i>»;, 

..     ,   4'Jli.lUI 

,                  .  vi4.Mr> 

l'J'<.<Ml 

.-   V  ■".••!  •• 


Te:mcti«ec 

Vlrylnlu   

Kau-a*   

Michigan 
Rhode  Island 
AlahaniA  ....... 

tieorida 
Colorado 
W  'youiing, 
New  Mexico 
t  l«h 

(  nliforniu 
Driyuii 
Wa-ihliigtou 
Texa* 
Arkansa* 
Montana 

Dakota   

Idaho 

Indian  Territory 


:*r.>,".m 

•-•I.i«M 

t.uoo 

TVJ.UM 


Penoeyl- 
»anla  an 
U.N.  :■. 


SSFS3L 


Total  


The  commercial  product,  exclusive  of  that  which  is  consumed  at 
the  minus.,  known  as  colllciy  consumption,  during  18S6,  was: 
Penu*vlvaniii  anthracite.  3ri.l:tT .272.  ihort,  or  32.265,421  Ion*  ton*, 
the  market  value  of  which  haa  been  animated  to  hare  been 
f72.274.M4 ;  bituminous,  brown  coal,  lignite,  and  small  lou  of  an- 
thracite, mined  in  Colorado  and  Arkansas.  7l.l9\8&8  short,  or 
6V>67.',fS4  loor  tons,  the,  market  value  of  which  has  been  estimated 
to  have  been  *¥>.<40.724,  making  a  toUl  production  of  11^^32.629 
ihort  .or  95,832.705  loug  tons,  valued  at  Il52.915.as8  The  total 
production,  including  colliery  consumption,,  was  Pennsylvania  an- 
thracite 38,3.15,975  short,  or  S4\22»,54c  long;  tons,  all  other  ooals  72.- 
621.649  short,  or  64,M0,6titi  long  tons,  making  the  total  absolute  pro- 
duction of  tbo  ooal  mines  of  the  United  States  for  the  rev, 
11».957^22  short,  or  99.0&9.2IC  long  tons. 

•  1  he  coal  art  as  of  Carboniferous  age  in  the  United  Plates  are  lire 
in  number.   They  are: — 

'the  Ma^Bachu'er t»- Rhode  Island  area,  comprising  approxi- 
mnt.'ly  500  square  miles: 

The  Alleghany  area,  about  50.000  square  miles; 

fbe  Michigan  area.  aboutB.TUH  square  miles; 

The  Illinois.  Indiana  and  West  Kentucky 
Square  miles:  ar.d 

The  Iowa,  Missouri,  Kansas,  Arkansas  and  Texas  area,  about 
7H  "00  stjusre  mile* ; 

Forming  a  total  of  about  191,200  square  miles,  underlaid  by  ooal- 
bearing  strata,  or  which  not  over  U0.OOO  square 
workable  coal  beds. 

Two  general  classes  of  ooal  are  recognixed.  vit..anthra< 
bltumiuous.  the  latter  being  often  subdivided  Into  bituminous  and 
semi  bituminous  ooal. 

Anthracite  forms  the  whole  of  tho  ooal  found  in  the  Massachu- 
setts-Rhode  Island  area  an  J  in  that  portion  of  Pennsylvania  occur- 
ring in  the  neighborhood  of  Pottsville,  Mahanoy  City,  Shamokln, 
Vnxleton,  Mauch  Chunk,  Wilkos-barre  and  Scranton.  It  also 
Occurs  to  a  limited  extent  in  Virginia. 

Bitamlnoos  ooal  occupies  the  rest  of  the  districts  iust  named. 

A  gtanoe  on  a  map  of  the  coal-fields  shows  how  unequally  the 
conl  areas  are  distributed  over  the  United  States.  While  New 
England  and  the  seaboard  Atlantic  States  contain  practically  no 
ooal,  the  greatest  development  of  the  workable  ooal  strata  is  in 
the  Alleghany  mountains  and  te  the  west  of  them,  extending  from 
Pennsylvania  and  Ohio  in  an  unbroken  line  to  Alabama, 

Next  to  the  one  just  mentioned  tho  most  important  fluid  is  the 
ono  occurring  in  Illinois.  I ndiaua  and  Western  Kentucky.  The 
ooal  area  which  extends  from  Iowa  to  Texas  is  of  much  loss  impor- 
tance and  extent,  and  the  Michigan  coal-field  has  sewcely  been 
opened. 

THg Ma-vSaciii  strrrs  Rhodk  Tslajto  Aria.— Tho  ooal  Uconfined 
to  eastern  Rhode  Island  and  Bristol  and  Plymouth  connties  in 
Massachusetts.  At  present  the  only  mine  worked  Is  at  Ports- 
mouth. Rhode  Island,  where  E  one  of  the  three  beds  found,  is  being 
exploited.  The  ooal-beds  in  this  area  seem  to  vary  from  one  to  thir- 
teen in  number,  but  the  explorations  made  in  the  past  have  been  so 
unsystematic  and  pecuniarily.  «o  unsatisfactory,  that  the  data  on 
which  these  views  are  founded  are  not  very  reliable.  The  char- 
acter of  the  coal  is  the  hardest  kind  of  anthracite,  often  containing 
spangles  and  platos  of  graphite  disseminated  through  it.  whlon 
characteristics  are  duo  to  the  highly  motamorphio  action  it  has  un- 
dergone. ■  To  this  same  action  is  due  in  a  great  measure  the  pecul- 
iarly faided  character  of  the  deposits,  which  has  locally  caused 
expansions  and  contractions  of  the  coal-beds,  so  that  In  some, 
places  they  are  thirteen  feet  thlok,  and  in  others  bnt  a  few  inches, 
ff  neb  an  irrsgularity  renders  the  cost  of  mining  the  ooal  very  great, 
owing  to  the  larffe  amount  of  "dead  work "  required,  and  to  this 
eause  may  In  pan  be  ascribed  the  slight  progress  which  has 
made  In  the  development  of  the  region, 
"-ed  to  a  single  mine. 


Tkk  Allioraxy  Aha.  the  ino>t  Important  in  the  li  oiled  Bute* 
In  rts extent  in  the  number  of  workablo  coal  beds  and  id  tbs  qual- 
ity «ud  variety  of  tho  coal*4ouud,  is  situated  in  Penniilruu, 
Ouio.  West  Virginia,  Virginia,  eastern  Kentucky,  BastTenatetM 
and  northern  Alabama.  This  area  is  divided  into  numeroos  dif- 
ferent fields,  more  or  leas  oontignnn*  to  one  another,  and  of  which 
a  brief  mention  follows: 

Ths  Amthcacitk  CoAU-Ftr!.r*  or  Eastkbb  Pswsstlvaxia.— 
Tbe«e  anthracite  fields  are  oun fined  to  a  limited  area  of  aot  orir 
475  suuare  miles,  situated  in  the  counties  of  Carbon.  bchaylkilU 
Northumberland.  Columbia.  Dauphin,  Luterne  and  Lackawanna. 
Tbrve  districts  are  commonly  lecogo'ued  In  this  region,  known  ai 
tb«  first,  second  and  third  coal- fields.  The  Coal  Meassrej  within 
this  region  are  almost  universally  surrounded  by  two  mountain, 
ridges,  the  exterior  one  consisting  of  sub-Carboniferous  landitoos, 
This  is  separated  from  the  interior  ridge  by  a  valley,  more  or  lest 
bread,  of  easily  decomposing  red  shale,  overlying  which  ocean 
the  true  conglomerate,  holding  in  its  bosom  the  valleys  or  bennf 
In  which  the  anthracite  occurs.  These  two  series  of  ridges  wtrc 
the  efficient  protectors  of  the  coal  from  the  denuding  agemi.  whioc 
removed  It  from  the  intervening  barren  districts,  separating  ths 
different  anthraolte  basins  from  each  other  and  from  the  bltnaia- 
ous  coal-fields  of  Central  Pennsvlvanla. 

North  of  the  anthracite  coal-fields  proper,  is  tho  serai  anthracite  fettle 
of  the  Bern  Ice  basin  in  Sullivan  eount.r,  Pennsylvania,  where  lbs  tlnn* 
principal  coal  bed,  eight  to  nine  feet  tblek.  contains  eight  te  aioabelM: 
per  cent,  volgtile  matter.  The  ooal,  while  clashed  as  an  anthracite,  fcll.ru 
lacks  the  brilliant  anthracite  luster  and  conchoids!  frnetorcgen-  ■roon iy 
enlly  breaking  in  eu'>e»;  in  consumption  it  oloarly  resembles  tbsPiat 
semi  anthracite  of  Lykens  Valley,  in  Daophiu  county.  Tie 
whole  of  this  ooal  is  carried  North  and  We*t  for  distribution  u« 
(Mni'umptioD. 

Tag  RBOAD-Tor-CoAuFiKLD  or  Pxsxsylvaxia.— The  eoab  of 
this  basin,  which  occupies  about  twenty-five  square  miles,  all  be- 
long to  the  Lower  Protective  Coal  Measures,  of  which  more  pros 
eotly,  with  the  exception  of  a  few  acres  of  coal  of  the  Piitabarsk 
bed.  The  measures  in  this  coal-field  have  been  much  disturbed, 
so  that  the  relations  of  tho  strata  are  not  fully  understood,  and 
consequently  frequent  errors  have  been  made  in  identifying  ths 
coal  in  different  Portions  of  the  district.  There  are  apparently 
three  workable  beds.  The  coal  of  this  district,  while  artnally 
bituminous  in  character,  is  commonly  called  semi-bitninioons  on 
account  of  the  comparatively  small  amount  of  volatile  matter  it 
contains,  often  as  low  as  eight  per  cent.  At  one  time  the  mines  of 
this  district  were  actively  worked,  the  ooal  being  naed  for  steam- 
raising  and  rolling  mill  purposes.  Since  the  opening  of  the  Clear- 
field coal-district  snd  the  more  active  exploitations  of  theCuttber- 
iand  coal-beds,  the  mining  Interests  of  this  district  have  lan- 
guished, owing  in  part  to  an  inferiority  In  quality  of  this  coal  t» 
either  of  the  others,  in  part  to  the  greater  cost  of  extraction  d«e 
to  the  more  disturbed  condition  of  the  strata. 

Tub  BiTtjsitvore  CoAL-PtKt-ps  or  Pfkhstlvama.— While  tie 
bituminous  coal  fiolds  of  Pennsylvania  are  contiguous  to  those  of 
Ohio  and  West  Virginia,  the  latter  being  actually  but  extenrioM 
of  the  former,  they  are.  for  the  sake  of  description,  separated  geo- 
graphically. 

In  the  bitnmtnous  ooal  area  of  Pennsylvania.  Ohio  and  Watt 
Virginia  geologists  and  engineers  have  recognized  (J)  Upper  Bar- 
ren Measures.  (2)  Upper  Productive  Coal  Measures;  (3)  Lower 
Barren  Measures ;  (4)  Lower  Productive  Coal  Measures;  (t)  Inter- 
conclomerata  ooals. 

The  following  coal  strata  occur  in  the  Upper  Productive  Coal 
Measure*,  commencing  with  the  upper  bed:  Wayne-burg  coal-bed, 
Powickley  coal-bed.  Redstone  coal-bed.  Pittsburgh  coal-bed.  Of 
the-e  the  Pittsburgh  is  of  far  the  greatest  econmicaJ  value,  hot  the 
others  are  locally  of  importance. 

In  the  Lower  Barren  Measures  are  a  few  beds  which  are  most 
uncertain  in  character  and  of  little  economical  value:  they  are 
moat  unreliable  in  character, and  while  locally  they  thicken,  son 
to  be  of  some  local  value,  they  speedily  thin  out  again. 

Below  the  Lower  Barren  Measures  are  found  the  following  cot! 
strata,  vli:  Upper  Freeport  coal-bed.  Lower  Free  port  ooal- bed. 
Upper  Kittanning  coal-bod.  Lower  Kittanning  ooal  bed,  Clarion 
coal-bed  and  Brooirvllle  coal-bed. 

Still  lower,  ge-doirically,  are  the  ooals  occurring  In  the  Great 
Conclomerote,  which  include  the  Clarion  group,  C  the  Quakertown 
bed  »f  Lnwrouce  county,  and  the  Sharon  bed  of  Mercer  eonnrj. 
The-e  coals  oeour  in  six  diflteront  basins,  or  which  the  sixth  is  the 
most  southaeeterly  in  position  and  least  distinct  a*  to  iudvisioo. 
Each  bn>in  is  separated  from 
or  rather  by  a  series  of  separa 
pa^t  each  other 

Having  the  Alleghany  mountains  as  an  eastern  barrier,  the 
coal  fiel&  extend  westwardly  in  a  more  or  leas  unbroken  sueces- 
si'>n  into  Ohio.  But  the  ooal-beds  are  by  no  mean-  equally  dis- 
tributed over  this  area.  As  middle  Pennsylvania  and  middl* 
New  York  were  lifted,  by  geological  action  much  higher  above  toe 
old  sea-level  than  conthwestern  Pennsylvania,  Ohio  and  Virgin}* 
were,  the  destruction  of  the  ooal  measure*  has  boon  greatert  to 
the  North  and  Northeast,  gradually  diminishing  toward  the  Soato- 
west.  Only  the  lowest,  or  two  or  three  lowest,  beds  of  coal  have 
bi>on  left  as  isolated  patches  on  the  mountain  tope  of  Wyoming. 
Sullivan,  Lycoming.  Clinton,  Bradford.  Tioga,  Potter,  Cam* 
MrKean  and  Warren  counttw. 

The  great  productive  bituminous  coal  field  may  be  said  to 
menceln  the  belt  of  counties  composed  of  Clearfield,  Jeff^rsoc. 
Ciarion,  Venango  and  Mercer  counties — a  distance  of  140. miles  to 
the  Ohio  line  from  the  crest  of  tho  Allcgbante*.  In  the  counties 
last  mentioned,  as  well  as  in  Cambria.  Indiana.  Armstrong.  Butler. 
Lawrence,  Beaver,  Somerset  (with  the  exoeptlon  of  the  Salisbory 
imtch),  eastern  Westmoreland  and  eastern  Fayette,  only  the 
tower  Produotlve  coal  bcd».  and  in  places  the  inter  oongioiner« 


it-  neighbor  by  an  anticlinal  wars, 
to  anticlinaU.  the  ends  of  which  lap 
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at*  coals  have  bee'i  left,  while  the  Upper  Productive  Measure* 
have  been  swept  away.  These  latt-r  an  found  in  c  (treat  part  with 
•II  the  Lower  Productive  Coal  Measures  in  Alleghany,  western 
Westmoreland  and  western  Fayette  counties,  wbile  the  whole  of 
the  Upper  and  Lower  Productive  Measures  occur  in  Washington 
and  Greene  counties:.  In  brief,  the  Coal  Measures  are  oo4t 
eroded  toward  tbe  Northeast,  and  are  least  disturbed  toward  the 
Southwest. 

Tbe  Ohio  The  Cosi-Fields  or  Oaio.— The  Ohio  coalfields  are  but  the 
EMl  fields,  western  extension  of  the  bituminous  coal  region  of  Pennsylvania; 

eonseqreutly,  the  coal-bed*  which  arc  found  in  theui  are  the  same, 
with  local  modification.1,  as  those  of  tbe  latter  State.  Commencing 
t>t  the  Pennsylvania-Ohio  liue  we  find  that  "ibeimargin  of  the  coal 
basin  forms  a  tortuous  line,  commencing  in  the  nortnern  par-  of 
Trumbull  county,  passing  thence  southwesterly  to  tbe  Mahoning 
Valley,  where  it  Is  deflected  far  to  the  southeast.  West  of  Youngi- 
town  it  runs  through  the  southern  townships  of  Trumbull  county, 
-where  it  is  deflected  north  nearly  to  the  center  of  Geauga  county, 
where  it  incloses  a  long  tongue  and  two  or  three  small  islands  of 
coal.  Thence  returning  into  Portage.it  pauses  southeasterly  through 
the  southern  part  of  Summit,  where  it  is  deflected  to  the  north- 
irest.  From  bare  it  rani  southwesterly  again  to  the  southwest 
corner  of  Holmes.  Thence  it  passes  nearly  southward  along  the 
western  margin  of  Holmes  and  Coshocton;  thence  southwesterly 
through  the  eastern  part  of  I.iekmg,  From  here  its  course  for 
fifty  miles  is  nearly  south  to  the  center  of  Hocking,  where  it  turn* 
slightly  westward,  and  passes  through  Vinton.  Jackson.  Pike  and 
Scioto  to  the  Ohio,  where  it  cross**"  into  Kentucky.  The  counties 
more  or  less  underlaid  by  coal  in  Ohio  are  Mahoning,  Columbiana, 
Portage.  Stark.  Holme  Carroll.  Tuscarawas,  Jefferson.  Harrison. 
Belmont  Guernsey.  Coshocton.  Muskingum,  Perry.  Noble, 
Morgan.  Washington,  Monroe,  Meigs,  Athens,  Jackson,  tlallia, 
Lawrence.  Trumbull.  Summit.  Medina.  Wayne,  Licking,  Hock- 
ing. Pike  and  Soioto. 
Virginian  Tug  CoAL-Fif  lds  or  West  ViaotNtA  and-  Viroisu—  No  SUt* 
.  .hi  rields.  in  the  Union  surpasses  West  Virginia  in  the  variety  of  coals  it 
contains,  nor  docx  any  contain  an  equal  amount  iu  proportion  to 
it*  areas  for,  of  the  fifty-four  counties  in  the  State,  but  six  ar* 
entirely  destitute  of  this  important  fuel.  In  many  of  them,  how- 
ever, the  coat  is  ao  deeply  buried,  and  in  other*  the  mean*  of 
transportation  are  so  inadequate,  that  it  will  be  many  years  be- 
fore the  mineral  wealth  they  contain  will  even  comineno*  to  be 
developed.  In  Virginia,  on  tbo  other  hand,  there  are  but  tlx 
counties  which  contain  coal  of  Carboniferous  age,  and  they  are  in 
the  extreme  southwestern  corner  of  the  Stale,  adjoining  West 
Virginia  and  Kentucky.  The  coal-field  of  West  Virginia  and 
Virginia  la  but  an  extension  of  the  Appalachian  coal  field  from 
Pennsylvania.  Maryland  and  Oh:o.  and  the  general  system  of  the 
meiisurea.  is  the  same,  with  the  exception  that  locally  some  of  the 
coal-bed*  in  the  Ureat  Conglomerate  are  of  a  sufficient  thickness  to 
be  profitably  worked. 
MarjUnd  Tog  Maryland  Coal-Fi«i.d,  better  known  as  toe  Cumberland 
coalfield,  coal-basin,  is  but  a  prolongation  of  the  Potomac  basin  mentioned 
nnder  West  Virginia.  This  eoal  field  la  one  of  the  inoct  important 
in  the  United  States,  due  to  the  thickness  of  the  main  bed.  its 
good  quality,  and  the  larjco  annual  production.  The  coal  is  mo<t 
extensively  used  for  rolling  mill  and  steam-raising  purposes,  it* 
chief  »nd  only  eompotitor  among  tbe  biturnluou*  coals  being  that 
from  the  Clearfield  region  of  Pennsylvania.  This  coal-field  is  an 
outlyer  of  the  main  Alleghany  coal  Area,  of  which  .  there 
are  several  others  in  Pennsylvania,  such  as  the  Broad-Top, 
Snowshoe.  Ralston  mil  Moss  burg  basins  The  coal  is  seroi-bitnni- 
inous  in  cnaraotcr.  smI  does  not  coke  quite  so  readily  as  those 
which  contain  more  gas. 

Thr  Bastebx  Kentucky  Coal-Field  is  but  a  continuation  ot 
that  descrihed  in  Ohio  and  West  Virginia.  The  western  bound- 
ary of  the  Alleghany  coal  area  in  Kentucky  is  approximately  as 
foil,,.",  in  a  north-south  direction:  Starting  at  the  Ohio 
river  near  Tygtrl's  creek,  tbo  lino  runs  through  Greenup,  Carter, 
Row.xn.  Morgan.  Powell.  Estill.  Jackson,  Laurel,  Pulaski,  Wayne 
and  Clinton  counties  to  tbo  Tennessee  line.  This  coal-field  under- 
lies the  whole  of  fifteen  counties  and  a  portion  of  five  other*,  con- 
t  iming  8,W3  square  miles.  Tbe  boundary  lino  ia  very  crooked, 
throwing  off  numerous  spur*,  extending  west  of  tbe  line  men- 
tioned, _  .... 

Tub  Tbnnes^bk  Coal-*  ield  is  but  a  prolongation  southward 
of  the  eastern  Kentucky  field.  It*  area  is  co-extensive  with  that 
of  the  Cumberland  mountain  or  table-land.  The  Cumberland 
mountain  crosses  Tcnuesaee  obliquely,  and  although  much  in- 
dented by  valleys  and  coves,  is  nowhere  completely  cut  in  two 
by  them.  The  eastern  border  of  thic  table-land  is  comparatively 
a  nearly  direct  or  gracefully  curving  line,  the  indentations  made 
by  the  streams  on  this  side  being  scarcely  noticeable.  It  is  very 
irregular,  however,  along  in  western  border,  being  cat  out  and 
notched  by  deep  valleys  and  coves,  separated  from  each  other  by 
long  spurs  jutting  to  the  West.  These  deep  indentations  give  the 
western  outline  a  very  ragged  appearance.  Along  the  Kentucky 
line  tbe  coal-field  is  about  seventy  mites  wide,  while  it  narrows 
along  the  Alabama  line  to  fifty  miles. 

The  Georgia  Coal-Field.— The  Tennessee  coal  field  we*t  of  tbe 
Sequatchie  valley  extends  over  the  border  into  Alabama, and 
then  soon  dies  out.  That  on  the  eastern  side  of  the  valley,  on  the 
contrary,  extends  through  Dadn,  Walker  and  Chattooga  counties 
in  Georgia  into  Alabama.  Almost  the  whole  of  the  former  i 
underlaid  by  an  excellent  quality  of  bituminous  coal,  while  there 
is  not  quite  such  an  extent  of  it  in  the  other  two  counties. 

The  Alabama  Coal  Region  is  an  extension  southwarJ  of  the 
Oeorgla  into  northern  Alabama.  It  is  divided  into  three  Holds, 
the  Black  Warrior,  the  Cahaba  and  the  Coosa.  Of  these  three  lbs 
first  is  much  the  largest.  _  _ 

Tub  Illinois,  Indiana  and  West  Kentucky  Abla  —The  coal 


measure?  of  this  portion  of  the  United  State*  form  bat  ona 
area. 

Tub  Indiaba  Coal-Fikld.— Tbe  Carboniferous  Messages  occur 
in  the  counties  of  Possey,  Vanderburgh,  Warwick,  Spencer,  Perry, 
Crawford,  Gibson,  Pike.  Dubois.  Knox.  Daviess,  Martin,  Sullivan, 
Greene,  Clay,  Owen.  Vigo,  Parke,  Vermillion,  Fountain  and  War- 
ren; or,  la  other  words,  in  the  southwestern  part  of  the  State. 
There  are  three  beds  of  coking  coat  in  this  field,  varying  front 
four  and  a  half  to  ten  fret  in  thickness,  and  three  seams  of  open- 
burning  or  splint  coals  that  range  from  two  and  a  hall  to  five  feet 
in  thickness,  the  average  thickness  being  four  feet.  One  bod  Of 
canno)  coal  occurs  in  Daviess  county,  about  four  and  a  half  feet 
thick.  The  principal  ooali  mined  with  this  exception  are  th^ 
block  coats  from  Clay  cvuLty. 

rxTEOLKCH. 

Petroleum  has  been  known  to  exist  in  this  country  almost  from 
its  first  settle  ment.  The  records  of  travels,  especially  through  the 
region  west  of  the  Appalachian  chain,  in  what  was  then  known  *£ 
the  "reat  Ohio  Valley,  contain  constant  evidences  of  the  existence) 
of  this  material  in  the  reports  of  burning  springs  and  the  oil  that 
accompanied  them. 

It  was  not,  however,  until  1859.  at  the  timo  of  the  drilling  of 
Drake'*  first  well,  that  it  began  to  assume  any  commercial  impor- 
tance. The  excitement  atteuding  tbe  discoveries  in  the  Pennsyl- 
vania oil  field  led  to  explorations  in  many  States,  arid  developed 
the  fart  that  petroleum  existed  in  many  localities.  These  locali- 
ties are  chiefly  on  the  western  slopes  of  tbe  Appalachian  chain, 
reaching  from  Petrolea  in  Ontario  to  just  aero**  the  Tennessee 
State  line  in  Alabama.  Some  quite  extensive  tieldeiirc  also  found 
in  California  and  in  Wyoming,  and  later  evidences  of  the  exist- 
ence of  oil  have  been  discovered  in  other  States,  buv  the  Appala- 
chian and  the  California  oil  fields  arc  at  present  the  only  ones  of 
commercial  importance. 

The  most  important  of  these  fields  are  what  are  described  fur- 
ther on  as  tbo  Pennsylvania  and  New  York  oil  fields.  Next  Ln 
importance  to  these  is  the  Macksburg  field  in  Ohio,  near  Marietta, 
the  third  in  importance  being  the  California  field.  West  Virginia 
produces  some  small  amounts  of  heavy  oil  for  lubricating  purpopes, 
its  light  oil  having  been  comparatively  exhausted  some  years  since. 
There  are  also  oil  fields  that  with  better  facilities  for  transporta- 
tion might  be  of  Importance  m  both  Tennessee  and  Kentucky. 
The  Wyoming  oil  fields  described  farther  on  in  this  report  are  also 
of  importance  in  the  amount  of  petroleum  that  can  some  day  be 
made  available:  but  of  this  field,  as  of  all  ethen  outside  of  the 
Pennsylvania  and  Macksburg  regions,  with  the  exception  of  Cali- 
fornia, it  will  be  found  that  the  expense  of  producing  and  trans- 
porting the  oil  to  market  will  effectually  prevent  any  great  pro- 
duction in  these  fields  until  the  price  of  Pennsylvania  petroleum 
shall  materially  advance. 

In  the  following  table  will  be  fonnd  a  consolidation  of  the  fftatts. 
tics  of  tbe  production  of  petroleum  in  the  various  fields  of  tin 
pountry,  so  far  *»  the  same  could  bo  obtained  from  the  beg  inn  ins 
of  operations  in  these  fields:— 
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1H74  and  1H81  the  us.?  of  natural  cut  km  rtltrodu-eu  at  various 
other  establishment;  tor  puddling  and  rolling.  The  uae  of  this 
n<  w  |q.  I  spread  »n  rapidly,  that  in  ltW7  there  were  ninety  six  roll 
ing  mills  and  Meel  works  either  wholly  or  in  hart  using  Damn] 
gas;  so  I  Mr.  Swank  state«  that  at  tbc  present  time  nearly  ooe- 
fourfh  of  all  the  establishments  o(  this  kind  in  the  United  State- 
are  thus  supplied  with  fuel.  The  territory  in  which  are  loean.i 
iron  ai.d  steel  works  usinit  natural  gas  extends  as  far  ea»i  a- 
Johnstown,  seventy  nine  milrt  east  ot  Pittshurg.  Some  gas  is  useu 
in  Ohio.  |<iped  from  well*  in  ihc  adjacent  region  ot  Pcnnsy  Iviui.i. 
and  some  is  also  obtained  from  local  >vell.«.  Pennsylvania  ga«  i. 
also  used  lo  a  limited  exteot  in  West  Virginia.  Natural  gas  ha- 
also  been  obtained  at  various  loon  litis.*  in  Indiana. 

According  lo  Mr.  Asbburiier.  of  the  P«-nn>y^  anin  Purvey,  there 
were,  in  ISS5,  no  less  than  1.5*0  duellings,  in  glass  factories.  M 
rolling  mills,  and  4i  other  imlu«trial  establishments  supplied  with 
natural  gas  in  the  city  of  Pittsburg  alone :  and  t hi*  was  estimated 
as  representing  or  displacing  an  amount  of  coal  e.|Uil  to  ten 
tbons  md  tons  n  day.  In  the  toll'-w  ing  table  is  given  the  amount 
ai.'l  value  of  the  coal  disputed  by  natural  gas  tbrougl  otit  the 
cuui.fi).  o«  nearl)  a?  it  could  be  v.tiiuated,  for  the  years  IS«5-5": 


.. 

IS*.  ,. 


Amount. 

.2.T96.nt'0  tons. 
.S.761.MO  " 
,8.fe"0.t.U0  ■' 


i4.f.-'.7  *"j 


Tiro  ra;  in  inrrrnse  in  in.'  amount  of  natural  gas  consumed  daring; 
the  past  lew  yean  is  '.ji»ily  seen  in  the  above  table.  The  surpass- 
ing importance  of  Pennsj  U  »nia  in  general,  and  of  the  Pittsborg 
District  in  pr.rtK'ular.  as  consumers  of  this  kind  of  fuel,  and  the 
progress  which  bus  been  mnde  in  other  States  in  the  derclopmri  t 
of  thii  branch  of  industry  may  be  seen  in  the  following  table,  in 
whirl,  the  detailed  -tatiitics  for  the  year  1?87  are  giren:— 


Astorvr  ny  Com.  Dtsn  Arrp  r,y  N .« irrt.»t.  0,'.c. 


Locality. 


Coal  D'uplaccd. 


Value 


Moro  than  50  percent,  of  all  the  oil  pruduccd  in  the  I'nit.  d 
States  is  from  the  Bradford  and  Allegheny  fields,  these  two  dis- 
tricts being  credited  with  11.0W..il2of  the  21.M2.u41  barrel*  pro- 
duced in  the  country  in  1886.  The  production  in  thesn  field-, 
howercr.  ii  kept  up  only  by  tbc  liberal  use  of  nitro-glyeerine,  and 
even  with  the  use  of  explosives  to  an  extent  before  unknown  the 
production  i»  falling  off,  and  It  is  a  question  if  the  vigor  of  these 
old  fields  can  bo  restored.  N 

From  the  time  of  the  first  settlement  of  California  by  the 
whites  there  hare  been  evidences,  in  the  form  of  spring*  and 
seepage  from  the  &<phaltum  beds,  of  the  existence  of  petroleum  in 
tho  State.  So  attempts,  however,  were  mado  to  utilize  the»c 
deposits  until  tho  excitement  following  the  Pennsylvania  oil  di«- 
toveries  led  to  prospecting  tho«e  surface  deposit"  and  the 
marching  for  others.  Kurtng  the  years  1865  and  18*56  upwards  of 
seventy  companies,  each  with  a  large  nominal  capital,  were  incur! 
Derated  in  California  for  the  purpose  of  searching  for  petroleum. 
While  a  majority  of  these  companies  proceeded 'no  further  than  to  • 
Jnranite.  having  never  expended  any  money  in  actual  operation-. 
»nmc  of  them  began  active  operations,  sinking  wells  anddriii.  B 
tnnnela  in  their  search.  Most  of  the  work  at  this  time  was  in 
Humboldt.  Colusa.  Contra  Costa,  Santa  Clara,  and  Los  Angele- 
eounties. 

A h<>at  IH7.5  the  oil  business  in  California  took  on  new  life.*  Two 
Weill  put  down  that  year  yielded  some  la  or  20  barrels  eiich  per 
Any.  Drilling  by  steam  began  t«  bo  more  generally  used  in  phic«- 
it  the  spring;  pole.  In  1S77  the  Ventura  and  the  Pico  Canon  well* 
produced  daily  M)  and  JO  barrels  respectively.  Some  20  barrels  >.f 
refined  oil  were  made  daily  at  tho  Pico  refinery  at  tho  latter  plnce. 
Tho  next  year tiO  barrels  of  crude  oil  were  for  a  number  ot  days 
taken  from  the  Boyer  we!l.  in  the  Santa  Crui  mountains,  every  24 
bo'ir*.  The  oil  here,  aa  in  mo«t  cases  in  California,  was  brought 
to  the  surface  by  pumping,  no  flowing  wells  having  as  yet  been 
etnick  in  the  State 

from  thin  time  there  has  be  n  a  steadily  increasing  output  of 
oil  in  California. 

There  are,  as  fur  as  now  known,  two  oil  fields  in  tbi«  State, 
probably  originally  the  same,  but  now  divided  by  the  range  of 
rr.ountains  in  which  the  headwaters  of  the  North  Platte  and 
Wind  rivers  find  their  sources. 

As  yet  no  valuable  deposits  of  petroleum  or  tts  concomitant. 
a*f  haltura,  have  been  found  anywhere  in  the  far  west,  except  in 
California.  Recently  encouraging  indications  of  mineral  oil  are 
reported  to  have  been  met  with  at  Puyallup.  in  Washington. 

X.  TVRAL  GAS. 

According  to  Mr.  Sirank.  nrtturat  gas  was  first  used  at  a  fuel  in 
Connection  with  the  manufacture  of  iron  and  steel  at  Leechburg, 
Armstrong  county.  Pennsylvania,  in  1S7»,  when  it  was  taken  from 
a  well  twelve  hundred  feet  deep,  and  where  it  at  that  time  fur- 
ni-hed  ill  t lie  fuel  required  for  puddling,  heitin^.and  rnnkinotc  im 
«t  th"  rolling-mill  vl  Alw'  R"C««  and  U'.rd.fleld.  Itet«c<n 


Pennsylvania: 

Alleghany  County  

Remainder  of  I'lttsburj;  iJi.- 

trict  

Western  Pennsylvania  out 

side)  of  Put? burg  iMstiiil 

Total  Penniylvunia 

New  York   •  ••••*•  ••••• 

Ohio  

We-t  Virginia  

Indiana  

Illinois  

Kansas  

Elsewhere..  

Total     


4,S»\CC0  tons. 
1.4J7.KO  " 

]/;  \>o  " 

".931.UU0  tons. 

94.6ffl  " 

«.,.«0  •• 

.VJ..VMJ  " 

2i^.ar'  " 

2.500  " 

4.4CO  " 

4.4IVI  " 


i.»il.S2tl  tons. 


2.415.750 

4. 4*7.. WO 

I1J.749.300 

333 .000 
l.rsu.uo 
IJp.oOO 
6Kl,r«jO 
6.WTU 


Tli-  •l»vi-lopiiient  of  the  iron  and  slecl  hu*inev  in  the  I'nit  id  It:: 
State*  during  tho  la>t  hiilf  century  has  bven  as  rapid  a«  tli  >t  .if  it?; 
the  mining  of  coal  In  l*S0  the  total  production  of  iron  through- 
out the  world  was  about  six  million  tons,  of  wbirh  fully  half  wis 
to  be  credited  to  Ureat  Britain  ;  that  of  the  United  State*  w-a« 
;  t  about  one  million  tons,  or  one  sixth  of  the  whole  amount.  In  th' 
years  from  IBM  to  1017  the  total  production  of  pig  iron  throughout 
the  world  varied  between  nineteen  and  twenty-two  million*  <  f 
tons,  averaging  a  little  over  twenty  millions,  of  wliirh  about  four- 
fifths  were  due  to  England,  the  I'nited  States  and  Cermany.  In 
tbc  last  fifteen  years  the  proportional  production  of  Fnxland  hat 
graduallv  declined;  for  the  five  year*  ending  it  wa«  very 
nearly  five-txtelfths.  and  in  1SS7  a  very  little  over  one  third  of  tho 
total.  England  and  the  1  nited  Stales  together  made  in  l*i7  very 
nearly  five  eighths  of  «ne  total. 

In  regurd  to  the  geographical  distribution  of 'special  pr«-fnr,«. 
the  Special  Agent  of  the  Census  of  1SSI  in  charge  of  thi.- depart-. 


t 


ment— Mr.  J.  M.  Swank— make*  the  following  «tatement  v 

"A  glance  at  the  statistics  for  1»*J  shows  thatsNctv  Kng!  «n. 
now  makes  but  little  pig  iron,  and  that  the  South 'makes  c«n>'d 
erable  pig  iron  and  senrcely  any  rolled  iron;  that  the»\V est  has 
largely  emb:irkcd  in  the  manufacture  of  fteel  by  the  Be-seuier  pro- 
cess, while  New  York  cannot  bonst  of  a  singie  Bc««emere«tab<i«h- 
ment,  but  has  preferred  the  open-hearth  proc<  <<;  that  N-w.York 
inakcs  most  of  the  blooms  that  aro  mnde  from  ore.  and  Penn-yt 
vania  most  of  the  blooms  that  are  made  from  pie  and  scraj>  iron  : 
that  Michigan  is  the  leading  prc..liic«-r_ of  charcoal  pig  iron,  and 
now  makes  no  other  kind  ;  that  West  Virginin  ha*  dc\  doped  -■•  re- 
markably aelivc  interest  in  the  manufacture  of  cut  bails;  that 
onlv  five  States  mnke  Bessemer  steel;  and  two  States.  Pennsyl- 
vania and  New  Jersey,  make  nearly  all  of  our  crucible  steel :  artd 
that  Pennsylvania  has  made  a  greater  ffort  'kin  any.othcr  Stute 
to  manufacture  all  kinds     iron  and  stc-l." 

At  the  close  of  the  vcar  JssT  tin  re  were  R13  blast  furnaces,  then 
either  eointdeted  nr  t.iiildiiie  *  o..|  eount'mg  any  of  which  had  been 
abapd.  ni  d)  i;i  the  I'nited  States  and  thev  were  thus  distributed 
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SubdivMon. 


Number.  Total. 


f  North  Atlantic  315 

...A  Middle  Atlantic   64 

•  South  Atlantic   6 


{Northeastern  Central..  147 
Northwestern  Centre!..  13 
Southeastern  Central. .  71 
Southwestern  Central..  2 

[Rocky  Mountain   2 

::::::::::  s 


Total. 


Of  the  613  blastfurnace*.  243  were  in  Pennsylvania.  Ohio  oom- 
lng  next  in  order  with  seventy-eight.  In  the  Northern  State* 
there  were  458;  in  the  Southern  1M,  of  which  forty-four  wore  in 
Alabama  (twenty-four  completed  and  twenty  building).  Of  414 
iron  and  steel  rolling  mills,  169  were  in  Pennsylvania .Ohio  com  ins 
next  with  ofty-fivc  Of  Bessemer  and  Clapps-Grithtbs  Mm 
worki  there  were  forty-three,  of  whioh  ninoteen  were  in  Penney  1- 
raaia  and  six  in  the  southern  State*.  Of  open-hearth  ateel  work? 
there  were  fifty,  of  which  twenty-seven  were  in  Pennsylvania  ani 
two  in  the  Southern  State*.  Of  cruoiblo  stcol  work*  there 
forty-one,  of  which  twenty-one  were  in 
the  Southern  States. 
The  production  of  pig  iron  and  of 


er  steel  ingot*  and 


raits  in  the  United  States  since  18S0  la  elated  in  the  following 
UM«^  oomptled  from  the  statistics  collected  by  the  America 


Ptg-iron  4,044.528. .  .6.683.329. .  .6.417,148 


1881  1682.         1883  1881 

Pig  iron.   4.1 14.253. .  .4,623 .323. . .4^85^10. .  .4.097.88 

■ingot*.  1.374.247...  W14.^...1,477A15... 1,375^17 
Iraile..  1.187.7«... 1^84.066... U48,7U9...  998.465 

1836.  1837. 


From  the  above  tahlo  it  will  be  leen  that  1882  and  iSS3  were 
your*  of  large  production,  both  of  Iron  snd  stoel;  that  in  18S4  and 
1S8.">.  there  was  a  considerable  falling  off  lu  the  amount  of  pig-iron 
made,  while  the  production  of  steel  remaiued  nearly  the  same; 
and  it  will  also  be  noticed  that  in  1886  there  was  a  large  Increase  in 
both  Iron  and  steel,  whioh  increase  was  ooutinucd  in  1887— the 
production  of  the  latter  year  being  more  than  a  million  and  a  half 
of  ton*  greater  than  it  wa*  in  1884.  Thoincreaseduse  of  Bessemer 
stoel  for  purposes  other  than  the  manufacture  of  rails  is  also 
clearly  indioated  in  the  following  table:— 


in  rail*. 


 U14.6S7...  1,477345..  .1.376,317 

•*..«.  8o.  7$  .•*•■■*■•.  72 


1885.  1«86.  18S7. 

Production  of  Bej»emer  steel  1419T429. .  .2,20!.'.  190. .  .2.936,033 

Percentage  used  in  rails  63  78  72 

The  production  of  Bessemer  steel  was  forty-nine  per  oenf. 
larger  in  lb8>l  than  it  was  in  1S85,  and  29  per  opnt.  larger  in  1S87 
than  in  1886.  The  total  uuuik-r  of  completed  Bessemer  stcol 
work*  in  the  United  States  kt  the  close  of  1*80  was  thirty- 
three,  with  sixty-nine  converters.  Pennsylvania  in  that  year 
made  Bfty-ninepor  cent,  of  the  ingots  produced;  Illinois,  21;  and 
other  States,  20. 

The  rapid  growth  and  present  importance  of  the  steel  industry 
in  the  United  States  will  be  appreein.»od  on  examination  of  the  fol- 
lowing table,  in  which  the  amount  of  steel  of  all  kinds,  produced 
la  given  for  each  fifth  vear  fmin  ls?70  ™  in  also  for  the  years  1886 
and  1887,  In  tous: 


Tear. 

Bessemer 
ateel  ingots. 

Open-Lcnrtb 
steel  ingot*. 

Crucible 
Steel  ingots. 

All  other 
stoel. 

1870  

1830. 
1885  

37.500 
335.2S3 
1 .074  *1 
1.519  430 

2,U3ti,033 

1.339 
S.0-0 

1 3.1.37* 

218.078 
S22.0C9 

31. 

3i.T79 
04.0(4 
57.5:9 
71.972 
75.170 

11.286 
7  AM* 
1.M4 

6.W3 

Year.  Total. 

1870   70.0S9 

1875   3*9,709 

1880   1.247.334 

188o  •   1,711,919 

188*5   2,562,602 

1837   3,333.071 

The  production  of  rails  of  all  klndsln  the  United  Rtstes  Is  giren 
q  the  Following  table  for  the  year  labT.in  which  the  manufacture 


of  Bessemer  steel  rail*  began,  and  also  for  1870  and  for  i 
©ceiling  fifth  year,  as  well  as  for  tiie  years  188o  and  1887: 


Year. 

Bossemer 
steel  rails. 

Opeii-hcarth 
steel  rails. 

Totnl 
steel  rails. 

Irou  rails, 
■11  kind*. 

1867  

2.277 
30.357 
259.699 
852.I-S3 
059.471 
1,574.703 
2.101.903 

2.277 
So,3i7 
259.699 
864.3o4 
9H3.7fc0 
1,.'. 79.394 
2.119,048 

410,319 
623;21i 
447.900 

■t|H."r'.S 

13.227 
21.142 
20,591 

1870 

1875  

1880  ... 

18*5 

1886. 

iilfio  " 

4.27C 

4.o91 
17.145 

Vm-  ToUl  Iron 

Xe*r-  and  ateel. 

1867.   412.695 

187U.  f . .  .  •  *    .,  *■■■■•••   „ .  171 

1875.      ,..   7O7.0UO 

18*1.  ..  1.S6.211 

1S85   970.977 

1S86   l.flOO.538 

1887  2,l39.fl3J» 

The  ores  of  iron  are  widely  disseminated  ovor  the  United  States  Genera! 
and  are  of  er»  different  qualities;  but  there  are  certain  regions  sum  y  * 
of  greatly  predominating  iiiiiortsnoe,  aud  certain  geological  nori-  varies* 
tons  or  formations  from  ahich  much  the  larger  portion  of  these  kinds  oc 
ores  i*  derived.  To  each  of  the-o  a  few  words  of  description  may  iron  ere. 
bo  devoted. 

The  great  ooal  field  of  the  Central  United  Stale*  la  aurrouuded 
on  tho  north,  east  and  south  by  the  uplifted  older  rooks  of  the 
Wisconsin— Aliohigan,  the  Appelncbisn  and  the  Ozark  regions. 

This  basin  aud  its  border  contain  the  fuel  and  the  ore  on  which 
and  with  which  tho  material  pro*i*rity  of  the  United  Slates  of  the 
twentieth  century  must  be  built.   It  becomes,  therefore,  of  Unpor- 

of  the  distribution  of  the  various 


i  various 
geological 


tance  to  obtain  a  general  surrey  < 
kind*  of  irou  ore  both  geographically  and  in  the 

column. 

On  the  extreme  edge  of  the  border  that  Incloses  the  coal  basin 
we  find  in  the  north  and  east  the  Archaean  with  its  immense  de- 
velopment of  magnetic  and  specular  ores.  Next  within  this  and 
overlying  it  is  the  Canadian  Cambriso  series,  tho  substruoturo 
of  the  first  great  longitudinal  valley  of  the  Appalachians  extending 
from  Canada  to  Alabama.  This  valley  is  not  less  remarkable  for  its 
enormous  wealth  in  limonite  ores  than  for  the  fertility  and  dura- 
bility of  its  soil,  rtill  farther  iuward  the  sb*lc»  of  tho  Clinton 
ago  mark  a  belt  of  hematite  pre  extending  from  oenlral  Alabama 
to  and  through  eastern  New  York,  and  tbenco westward  across  tho 
State.  Tho  In- It  thus  outlined  will  bo  seen,  on  the  map.  to  have  a 
breadth  of  from  fifty  to  over  one  huudrcd  miles.  Within  it.  but 
less  persistent  in  lonritudinal  representation,  are  deposits  of  iron 
ores  occurring— «nmo  here,  some  there — in  strsta  of  almost  every 
age  from  the  Arcbman  to  the  Coal  Measures,  sud  the  great  oosl-fleld 
thus  iron-bound.  i»  itself  rich  in  car  tana  te  ore*,  generally  occurring 
either  as  clay  iron  stone,  or  as  black  bund,  or  in  plaoe,  as  a  ferri- 
ferous limestone  altered  to  limonite.  The  map  doe*  not  attempt 
to  represent  the  actual  distribution  of  the  ore,  of  the  Coal  Mtas- 
ures.  but  ouly  the  area*  within  which  they  were  sampled  for  fh'a 
investigation. 

On  the  South  tho  Archrenn  rooks  come  to  the  surface  only  in 
eastern  Missouri,  and  they  here  exhibit  a  gr-at  development  of 
magnetic  and  specular  ores.  But  they  occnp\  only  a  small  area  in 
the  broad  Iron-boaring  belt  on  the  map  that  stretches  with  a 
breadth  of  one  hundred  miles  or  un-re  northwesterly  from  Alabama 
to  western  Mia«ouri.  With  the  exception  of  the  Missouri  Arche  sn 
on  s  this  belt  consists  wholly  of  later  ore*,  vis:  specular  and  limo- 
nite ores  of  the  Cambrian  in  Missouri,  and  lliuonitcs  on  the  Sub 
carboniferous  limestones  of  Missouri.  Tennessee  and  Kentucky. 

On  the  North,  far  removed  from  the  eoa^-Oold.  are  the  extensive 
end  numerous  deposit*  of  rich  specular  sod  mugm-tio  orvs  of  tho 
lluronlnn  in  nonhcrn  Minnesota  ai.u  north-  n-  Michbmn.  Fartb-r 
eastwurd  the  northern  bolder  i»  represented  Is-yond  on'  field  <•' 
investigation  by«res  of  different  kinds,  but  especially  Archo-an  In 
that  part  of  tho  territory  of  the  J>nminio2  of  Canada  lying  north 

Of  the  areat  lake*. 

Iron  in  various  mineral  conditions,  and  especially  as  an  oxide, 
is  among  the  most  widely  disaeminatod  »f  the  element*,  ltisa 
ba-o  with  a  strong  affinity  for  the  acids  most  fn-iuont  in  the 
waters  circulating  in  tho  upper  crust  of  the  earth,  vi/.:  carbonic 
sulphuric  and  the  organic  acid*.  It  also  ha*  a  stronger  affinity  for 
oxygen,  and  in  the  presence  of  this  it  furmsthe  nearly  indestructi- 
ble sn.l— lu  the  ordinary  proeesnes  of  Nature— in  the  ahaenoeof 
organic  matter,  almost  insoluble  ses>mioxide.  As  a  sesqiiioxide, 
in  the  presence  of  organic  matter,  it  provides  t  be  oxygen  fordotny. 
and  its  re«lduary  protoxide  is  itself  dissolved  by  the  resulting 
organic  acid,  end  enters  into  circulation.  If  tho  laboratory  is  a 
marsh  or  t>ond,  tho  iron  protosalt  is  reoxidiied  at  the  surface  of 
the  water  and  returns  to  tbo  bottom  as  tho  higher  oxide  to  again 
part  with  part  of  its  oxyiten  snd  again  to  be  dissolved  as  a  proto- 
salt, and  this  is  continued  until  the  organio  matter  I*  ouosumed ; 
then  the  Iron  accumulates  on  the  bottom  as  a  hyd rated  oxide,  or 
limonite,  or  "  bog-ore." 

Rock  strata  containing  organic  matter  and  diffused  Iron  oxide 
have  llvod  through  similar  prooe*ses.  except  that  tho  Iron,  after 
furnishing  Us  oxygen  to  the  decaying  matter  and  forming  a  s»lu 
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able  protoaalt  with  the  rwraJtics  organic  acid,  has  entered  into 
more  extended  circulation. 

The  moat  common  solvent*  of  iron  in  Nature  are  carbonic  acid 
and  sulphuric  acid;  the  Utter  becomes  an  important  agent  in 
moving  and  oonoentrating  iron,  under  ocrtaiu  circumstance*,  as  in 
polfataric  aotion  and  in  the  oxidation  of  pyriUforous  rock*  like 
the  Devonian  ahatee  of  Pennsylvania  and  \irtrinia.  But  doubtless 
curbonio  acid  is  the  moat  geueral  agent.  Besides  arising  from  the 
oxidation  of  organic  mutter  couuuwi  in  i-ediinentary  strata.  U 
enters  the  earth  as  an  accessory  of  rain  water,  and  more  is  taken 
up  by  the  water  from  the  decaying  vcgotable  mould  ;  it  is  also  lib- 
erated in  depth  (mm  limestone  by  the  aotiouof  chemical  processes 
and  enters  the  ascending-  camtuW.  However  formed,  it  becomes 
an  aooewiory  constituent  of  the  water  that  permeates  the  rocks, 
Hud  alone,  or  in  i-iuneetion  with  other  ageuts,  it  decomposes  the 
silicate*  and  carries  off  the  iron  as  a  bicarbonate.  It  follows  the 
channels  of  flow  until  it  reaches  an  arresting  cause.  One  such 
arresting  cause,  of  ultimately  grout  economic  importance,  is  the 
Carbonate  of  line  in  limestones  and  dolomites  Rnd  calcareous  sand- 
stones, resulting  br  the  roplae-ment  of  lime  by  iron:  Mother  of 
iqual  importance  is  oxygen,  whether  at  the  surf  nee.  wb-ro  tho 
■oluable  iron  rroto*alt.  emerging  in  epring  wiler  H  oxidized  to  a 
limoDito,  or  in  cayeros  or  smali  i-nvitiau,  where  itlsoxidiz«J.  and, 
parting  with  lis  add.  is  depot- ited  in  suooeeslve  thin  Alms  to  form 
Malaetitic  and  lnammiilary  masse*  of  hydrato-J  fcsquioxido;  th--rv>- 
foro  when  wo  consider  tho  general  diffusion  of  iron  in  both  de- 
triUl  and  crystalline  rooks  In  ill  sediment*  .lad  all  eruptions,  and 
remarkable  reciprocating  relation  in  the  iswr  common  and  ess-n- 
tial  prooo-sej  of  Natnre.it  is  not  strange  that  we  should  find 
it  represented  by  local  accumulations  in  the  rocks  of  o\ery  geo- 
logioal  a«e 

The  annexed  table,  published  by  Mr.  Sc,-ank.  show*  *he  pro- 
duction of  iron  oro  lu  ton*  tn  the  leadin/  ore-producing  districts 
for  the  years  18W.  1S»7:- 

18^6  1S87 

Lake  Superior  mines  of  Michigan  and  Wis- 

cousin.  ,  3,263.961 

Vermilion  Lsko  mitias  of  Minnesota   3*1.^.2 

Missouri  mines     379.776  427,785 

Cornwall,  Pennsylvania   667,210 

fi«v  Joracy  mines  :   600,501  617.889 

Chatcaugay  mines.  Now  York...    214300  219^0 

Crown  Point  mine*.  New  York...    60.U84  64.940 

Port  Henry  mines.  New  York   299.868  i»jM2 

Other  Lake  Champlaln  mines.  New  York...  16.000  29.000 
Ilndson  River  Ore  and  Iron  Company,  New 

York..V.  :   75.000  142.422 

Tilly  Foster  mines.  New  York   17.7J8  14.316' 

Forest  of  Dean  mines.  New  York   18.000  23,161 

Salisbury  region,  Connecticut   30.000  90;juO 

Cranberry  mines.  North  Carolina.   24,103  45.032 

Teim.-iu.ee  Coal  and  Iron  and  Railroad  Com- 
pany's mines   81,650  102401 

Ohio  (whale  State)  344.4*1  S77.tt>S 

Alleghairv-rounty.  Vkwinls   190,000 

Calhoun.  Etowah" snd'^hifb"  coanYle'si 

ToUl  of  the  above  districts  &322.408  8,161,047 

American  Imports  op  Iiujx  and  Stiix.— Tt  has  been  anffi- 
etently  shown  that  this  country  isn  large  produeerof  iron  and 
st-el.  The  •tatisticaof  onr  production  of  thc<e  articles  do  not, 
however,  show  the  magnitude  of  their  consumption  hyour  people. 
}\  e  export  only  very  KrnnJ  I  quantities  of  iron  and  utoel,  priucip.i  lly 
in  the  form  of  machinery,  but  have  been  large  importers  of  iron 
mid  steel  in  all  forms,  which  we  hare  consumed  in  addition  to 
the  Urpc  quantities  we  havu  ourselves  produced.  Our  imports  of 
iron  and  steel  during  the  IrsI  fifteen  calendar  yean  have  been  as 
follows.  The  quantities  of  pig,  bar,  band,  plate,  and  sheet  Iron, 
rail;.,  old  iron,  and  tin  plates,  urc  ifivc-n  for  every  ynnr  mentioned 
and  for  1882  and  succeeding  ycar«  the  quantities  ot  other  inm  u-nl 
steel  which  could  not  be  obtained  for  preceding  years  are  uddod: 


Year*. 

Long  tons. 

Years. 

Long  tons. 

1871.......  

I.141.S33 
1.183.086 
640.8H 
301,647 
219.712 
204.211 
211, 4t» 
211,102 

1879  

7TO.984 
1,886,910 
1.180.749 
1,192,206 

(W.330 

578,478 

1^73.  • •••• 

1831».  •••••••• 

liWi2»»a  •     ••••«•  •»  • 

1  (*T*5.  •<«•*•••••*••••• 

i877.....  .,»••• 

1878.,.. •*• ....... 

Thepro.loctir.in  of  gold  in  the  Southern  States  rose  to  nearly  a 
million  of  dollars  a  year  in  a  few  years  after  the  lir»t  mining  ex- 
citement begun  In  thnt  region.  This  was  in  183d  and  1834.  Then 
there  was  a  falling  off  to  about  half  that;  bot  from  1*42  on,  until 
the  time  of  the  discovery  of  gold  in  California  by  the  A  mericana, 
tli^re  wits  a  rise  in  the  product  of  the  Southern  Appalachian  resign 
tonr-arly  a  million  a  year  UM2-48). 

The  diMooverios  of  the  precious  metal  In  California  have  already 
been  nnticod.  By  the  .-nd  of  the  y-  ar  at  tho  beginning  of  whica 
the  first  nugcet  of  gold  had  been-pickod  up  in  cutter's  mjll-race 
on  tie  American  River  (184a),  miners  were  at  work  along  the 
western  slope  of  the  Sierra  Nevada  from  the  Tuolnrnno  »"  ¥<•■,  the r 
8aver.  a  disuno*  of  full  a  humln-d  and  fifty  mil  a.  ' 


supposed  to  have  been  not  leas  than  fifty  thousand  men  mining 
for  gold  at  the  close  of  tho  year  1«0;  and  those  who  bad  good 
opportunity  fur  observing  estimate  the  number  thus  engaged 
during  the  yoars  1So2  snd  1853  at  not  le-i*  than  one  hundred  thou- 
sand. At  first  irae  a*f. stance  was  had  from  tho  aboriginal  popu- 
lation ;  but  in  general  there  was  no  hired  help,  each  man  working 
for  burL<*lf,  or  a  small  number  of  persona  owned  the  same  claim 
and  mined  together  as  juint  i  iirtn.rs.  The  earliest  washings 
wore  along  the  rivers,  on  the  -bars,"  or  gravel  accumulations 
along  the  aides  or  on  tho  bedaof  thef.rreatns.and  in  the  "gulches," 
or  ravines  leading  down  thn  steep  sides  of  tho  valleys,  or  canon's, 
through  which  those  rivers  flow.  6oun  tho  rivers  themselves  were' 
partially  tamed  from  tb-ur  courses  by  means  of  wing  dams.  or 
entirely  carrlrd  to  one  side  of  thrlr  natural  channels  by  "flum- 
i.Lg."  or  building  artiflciul  channels  of  timber.  The  ssnds  and 
gravels  thus  oxpuecd  wore  tho  mott  productive  "placers'';  and 
those  who  first  got  hold  of  the  rich  bars  on  the  .'  merican,  Vubi), 
leather,  ^tnn'ulaus,  snd  other  smaller  streams  in  the  heart  of 
the  gold  region  made  aometimes  fcin  ono  to  five  thousand  dol- 
lars a  day  per  man.  Thau  very  rich  spot*  were,  however 
soon  worv.ed  out,  and  it  might  tiednys  or  weeks  before  another  of 
eqmri  richness  whs  found.  From  the  si  ring  of  184H  to  1K51  nearly 
all  the  mining  was  of  tho  enant-ter  thuB  indicated,  that  in  the 
river-beds  l<eing  called  "wet  diggings,"  and  that  in  tic  ravines  or 
gulches  udjacvut  to  the  rivers   dry ■dijtginjrs." 

Tbeyieldof  gold  in  (ftlifomladuring  the  ten  years  of  its  great-  .-,  , 
est  pn»'J..ctivenese— osmelv.  from  1*50  to  1869.  inolosive— has  been  1     -  °' 
estimated  as  avers  gin;;  as  high  as  !>S- ,  millions  of  dollar*  a  year. 
During  the  pentad.  1800-64.  there  was  a  rapid  falling  off  in  the  vamorBU 
yield,  which  may  be  aoconntod  for  not  only  by  the  approaching 
exhaustion  of  tbo  riverdiggirigs,  but  also  by  the  fact  that  the  dis- 
covery of  theComstook  Lode  forced  the  attention  of  the  wine™ 
la  tho  direct  ion  <  f  NovtHx,  whither  great  numbers  of  stump-mills 
were  tran-eiortcj  bodily  in  the  ©ourso  of  the  y>  ar«  1861  and  18tl^. 
the-*  mills  being  tuch  as  hsd  been  worked  in  California  rrithllttl* 
or  no  profit  to  the  ouwers. 

From  1866  on,  tbe  gold  ruining  business  in  Califomin  a«<inced 
a  certain  degreo  of  pcrmsncnee;  at  loaet,  the  y  .eld  of  the  previous 
metal  became  for  a  number  of  years,  pretty  nearly  stationary, 
never  falling  below  fifteen  million*,  nor  risine  quite  as  hiah  as 
twenty  millions;  the  average  for  tbo  fifteen  years,  1865-79,1  inn g 
about  seventeen  millions.  The  figures  for  the  y.-ars  1SM-87,  as 
giren  in  the  reports  of  the  Director  of  tho  Mint,  are  as  follows:— 

1881  tl8.200.000 

1882   16,800.000 

1883   14.120.000 

1884   13.600,000 

1885   12,700.000 

1888   14.723,000 

1887   13,400,000 

.The  most  powerful  impulse  to  mining  operations,  and  the  Im- 
meilii  te  cause  of  a  somewhat  lengthy  period  of  wild  excitemf  nt 
and  speculation,  w»^  the  discovery  and  sucecs-'ful  opening  of  tho 
so-called  l'oiuMo.-k  Lode— a  uietalliferouB  deposit,  which,  consid- 
ering all  the  circumstance*  and  conditions  connected  with  it.  may 
lie  truthfully  Baid  to  be  the  most  interesting  one  ever  dUeoYer<<i. 
The  oonditions  which  have  given  this  lode  its  pro  eminence  arc: 
the  great  extent  and  depth  of  its  workings:  the  rapidity  with 
which  they  hsve  been  carried  on :  tbe  largeamonntof  the  precious 
metal*  produced:  the  extraordinary  teinpenrure  encountered; 
and.  flnnlly,  the  veiy  full  reoor  I  which  ha-  l-oen  kept  of  the  facts 
obsen  ed. 

The  C  >cnstock  I.->de  lie-  on  the  east  slope  of  the  Virginia  Range,  Tne  Coir 
a  nor  theasterly  offshoot  frpui  the  range  of  the  Picrrn  Nevada.  The  «tOck 
region  is  a  desert,  supporting  scarcely  any  vegetation  besides  the  Lode 
cage  brui-b.  Potable  water  is  found  only  In  quantities  too  small  to 
supply  a  settlement,  and  the  town  now  depends  for  its  supply  on 
a  point  in  the  Sierra  Novsds.  thirty  miles  away.  Tbo  mines  were 
first  opened  in  this  inbo-p'table  region  in  18'9.  but  have  since 
been  pushed  with  such  vigor  thsttb.ir  product  is  supposed  seri- 
ously to  have  affected  tbe  silver  market  of  the  world.  They  bavc 
pro.fuce<l  about  $316,000  000  worth  of  bullion,  of  which  Jl75.00O.OOO 
was  silver  (at  th.>  rate  of  one  ounce  e>iunl»  81JS2S0.   Of  the  tots' 
yield,  8115,871. Oi.s.1  ha»  been  disbursed  m  dividends. 

The  lsst  great  ore  body  di-eoTcrc  l  yielded  8ni.707.«XI.39,  of 
which  ?74.2.rO,LSij  was  paid  In  dividends.  The  number  of  men  cm- 
ployed  in  tbe  mioea  on  June  1. 1880.  was  2.77.).  and  the  sum  an- 
nually disbursed  in  wages  Is  now  W,.WH,uuTip  Tho  sgsTcgste  horse 
power  of  the  machinery  of  tbe  mines  Is  24,130.  The  total  length 
of  shafts  and  galleries  excoeda  150  nulef,  and  the  treatest  depth 
reached  is  above  »,IM.».I  feet. 

Thcgrild  regions  of  the  Cnited  Fi«tcs  are  divided  into  three  seo- 
tions,  the  Pacific.  Rocky  Mountain  and  Eastern.  These  three 
great  divisions  will  betaken  np  and  treated  in  order. 

amnsTtca  or  the  rarino  Divihiow. 

In  production  of  gold  California  atltl  holds  tho  first  ptsce.  The^.  „.  . 
vast  drpo«ita.>f  Huriferous  gravel  continue  to  yield  largely,  though  '-""um.- 
their  final  exhaustion  in  view  of  the  eiinmious  hydraane  opera- 
tions now  being  prosecuted,  is  to  Kw  looked  for  at  no  distant  day . 
Previous  to  the  discovery  of  the  Bodie  district  the  plscer  mines 
furnished  more  than  two-thirds  of  tbe  total  gold  output  of  the 
State:  but  the  large  yield  of  that  district,  amounting  to  over  two 
and  tbre-^qtmrter  millions  in  gold  during  the  years  m  addition  to 
tho  consid-ralilo  silver  product .  h-.s  placed  the  d#«p  mines  about 
on  a  pir  with  the  plneers  in  point  of  productiveness. 

Csil  rnrniii  furni.shes  71.47  per  cent,  of  tbe  totiil  nlaeer  product  of 
the  United  State*,  and  4"  '.'  per  cent,  of  the  total  gold  product  of 
the  deep  mines,  or  51.38  par  cent,  of  the  gold  product  of  the 
oowntry  <  from  alt  sources).   

Tho  production  of  this  State  shows  a  considerable  decline,  as  N,rs.<La. 
compared  with  thatof  the  ptcosdlnejgix  years.  This  is  not  dua to 
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any  general  falling  off  in  the  prosperity  of  the  mining  industry 
of  the  State,  but  to  the  deorease  In  the  yield  of  the  leading 
source,  the  Comutock  Lode. 

The  bullion  product  of  Nera.de>  represent*  an  average  ef  $41.16 
gold,  $112.29  silver,  and  $156.45  gold  and  silver  for  each  square 
mile  of  its  area.  In  tbis  respect  Nevada  is  surpassed  by  Colorado, 
tho  figures  for  which  are  $25,98  gold.  S169.22  lilver,  and  $185.20 
total. 

The  bullion  product  of  Utah  is  remarkably  steady,  varying  lat- 
terly but  litt!e  from  year  to  year,  while  a  marked  impulse  has 
been  given  to  the  mining  industry  of  Arizona  by  the  fine  showing 
of  the  new  Tombstone  district,  in  Pima  county. 

The  deposits  of  Idaho  bullion  (so  far  as  it  is  possible  to  segre- 
gate them,  a  very  large  portion  baring  passed  through  private  re- 
fineries and  thus  lo*iog  their  identity)  up  to  the  close  of  the  fiscal 
year  ending  June  30.  lfsSO,  are  stated  by  the  director  of  the  mint 
to  have  been  624.137.417  gold.  $727,296  silver,  and  $24,864,713  tstal. 
This  amount  is  far  less  than  tt.)  i.ctual  output  up  to  that  date, 
vague  unofficial  estimates  placing  the  total  yield  as  high  as 
86ti.000.O0O. 

Of  the  gold  product  for  the  census  year  1639,  59.42  per  cent,  is 
from  placers  and  40.58  per  cent  from  the  deep  mines.  Idaho  fur- 
nishes 7.32  per  cent,  of  the  plaoor  output  of  the  United  States,  2.18 
per  cent,  of  the  docp  mine  gold,  and  4.43  porcont.  of  the  total  gold; 
1.13  per  cent,  of  the  silver,  and  2.60  per  cent  of  the  entire  product 
of  tho  precious  metals  in  the  whole  eountry.  As  a  gold  producer 
the  territory  ranks  sixth,  and  in  silver,  seventh.  The  averaee 
yield  per  square  mile  is  $17.45  gold.  $5.30  silver,  and  $22.75  total.  In 
this  respect  Idaho  stands  fifth  in  point  of  gold,  seventh  in  silver, 
and  sixth  in  developed  richness  in  gold  and  silver. 

Oregon  is  one  of  the  oldest  of  the  western  mining;  States,  tho 
discovery  of  gold  within  its  limits  having  followed  closely  upon 
that  in  California.  Its  output  has  never  been  very  large  in  com- 
parison with  the  yield  of  its  neighbor  State,  but  although  the 
mines  have  become  secondary  to  its  agricultural  resources  in  point 
of  importance,  they  still  furnish  occupation  and  profit  to  many  of 
its  inhabitants.  The  quarts  veins  of  Baker  oounty,  in  the  eastern 
portion  of  tho  State,  adjoining  Idaho  Territory,  continue  to  yield 
the  larger  portion  of  tho  total  deep  mine  product  of  this  State. 
The  prevailing  typo  of  the  Oregon  ores  is  a  free  gold  quarts, 
though  rebellions  gold  ores,  requiring  special  treatment,  ore  found 
in  some  localities,  and  a  small  amount  of  silver  is  producod  in 
Grant  county. 

Of  tho  small  product  reported  from  the  deep  mines  of  Washing- 
ton,  nearly  the  whole  oomes  from  Feshaston  district,  in  Yakima 
county,  where  gold  quarts  mining  is  conducted  on  a  rmall  scalo. 

The  Upper  Columbia  plaoers  furnish  over  oue-bulf  the  total 
placer  yield  of  the  State* 

This  vast  territory,  oconpying  an  area  of  dver  half  a  million 
square  miles,  is  for  tno  most  part  still  an  unexplored  region.  The 
small  amount  of  prospecting  which  has  been  done  has  developed 
the  fact  that  Alaska  contains  many  gold  bearing  localities,  none 
of  which  however,  have  yot  yielded  any  considerable  output. 

•STATISTICS  OP  THB  PIVISIOX  Of  TUB  ROCKY  MOUNTAINS. 

From  an  average  annual  production  of  only  three  or  four  mil- 
lions, Colorado  has  suddenly  risen  to  the  first  rank  as  a  pro- 
ducer of  the  prcoions  metals  among  the  States  and  Territories  for 

f old  and  silver  combined,  as  well  as  for  silver  alone,  while  for  gold 
t  holds  the  f<>urth  rank.  In  tho  relation  of  production  to  area  it 
holds  the  first  rank  likewi&o  for  gold  and  silver  combined,  and  for 
silver  alone,  and  tho  third  for  gold  alone.  In  the  relation 
of  production  to  population,  however,  it  ranks  only  third  for 
Bold  and  silver  together,  second  for  silver  atone,  ana  sixth  for 
gold  alone.  The  total  value  of  its  product  during  tho  census  year 
in  gold  and  silver  was,  in  round  numbers,  ninetren  and  a  quarter 
million  dollars ;  and,  if  we  add  to  this  the  value  of  lead  and  copper 
in  crude  metal  produced,  we  have  a  total  value  of  metallic  product 
of  twenty-two  and  three-quartTs  million  dollars. 
The  mctallio  production  of  Dakota  is  derived  from  the  region  of 

frh;;.r 

Tree  i 

mating  mills  of  great  size. 

Montana  has  within  its  boundaries  the  elements  favorable  to  a 
large  production  of  the  precious  metals— rich  and  varied  oros  and 
abundant  fuel,  both  coal  end  wood.  As  yet.  however,  owing  to 
lack  of  development  and  want  of  sufficient  transportation  facili- 
ties, it  has  not  taken  its  proper  rauk  as  a  producer. 

The  mines  of  New  Mexico  hnvo  boon  attracting  much  attention! 
but  their  practical  development  is  awaiting  the  completion  of  the 
railroads  which  are  about  to  intersect  it. 
Wyoming  is  surrounded  on  three  sides  by  important  mining 


i  Black  Hills,  and  In  greater  p*rt  from  Lawrenoe  county,  where 
s  milling  gold  quarts  ores  of  low  grado  are  reduced  in  ainalgo- 


rcgioni,  but 

borders. 


has  as  yet  developed  but  few  mines  within  its 


The  following  table  shows  tha  yiold  of  tho  States  of  the  Eastern 
division,  for  tho  year  1880:- 

KASTKRX  DIVISION. 
   — 


Alabama, 

Georgia. . 
Maine  ... 

Michigan  

jSew  Hampshire  

jN'orth  Carol 

South  Carol 

Tennessee 


$1,300 

81.030 
3,000 


11.0-1 

1K'...V. 

13,011 
1,998 
9,322 


$1,300 

$332 

81,362 

7.2O0 

10.200 

25,858 

25.i58 

16  .'.DO 

27.000 

140 

119,096 

56 

13.097 

1.998 

9,322 

$289,331 

The  relative  quota  contributed  by  each  of  the  three  great  arbi- 
trary divisions  into  which  the  country  has  been  apportioned  is 
indicated  in  the  following  table:— 


Pacifio  Division  « 

Division  of  the  Kooky 
Mountains.. ......... 

$25,261,823 

7.878.189 
219,646 

•21,143,881 

19.917.490 
49,686 

$46,405,700 

S7.795.679 
289.232 

$33,379,663 

$41,110,957 

$71,490,620 

The  following  table  shows  the  production  of  gold  and  silver  for 
each  State  aid  Territory  during  the  year  1885:— 


Al 

A  risona ._  

California  ••• 

Colorado  

Dakota  

Georgia  

Idaho. ..■■«■•  *•• 

Montana  

Nevada  •  

Now  Mexico  

North  Carolina  

Oregon  

South  Carolina  

Utah  

Washington  

Texas,  Alabama,  Tennessee, 
Virginia.  Vermont.  Mich- 
igan and  Wyoming  

Total  


$300,000 

«.:.<><"> 

880.000 

3.800,000 

12,700.000 

2,500.000 

4.200.000 

15300.000 

3,200.000 

100.000 

136.000 

1,800,000 

3.500,000 

3,300.000 

10.060.000 

3.100.000 

6.000,090 

800.000 

3,000,000 

152.000 

3.000 

80O.0CO 

10,000 

43,000 

180.000 

6,750.000 

120.000 

70,000 

90,000 

5.000 

$31,801,000  j  $51,600,000 

S302.OOC 

4.680,000 
15,200.000 
2U.O0O.UO0 

3,300,000 
138.000 

5.300.000 
1 3,360,000 

o.ino.WK 
3.800  ,oon 

155.000 
810.UO0 
43,000 
6,930,000 


Gold  akd  Silvbb 


of  the  DiFTgRwrr  States  for 


THB  Yeah  18S7. 


State  or  Territory. 


Alaska  

A  rizona  ••■■»■■■•«*. 

California  

Colorado  »  •  

Dakota  >  

Georgia  

Idaho  

Mich 

Montana ... • 

Nevada  

New  Mexico  

North  Carolina  

Oregon  

South  Carolina  

Utah.  

Washington  

Other  States  and  Territories 

Total  


$t>75.000 
Mil.'.1"" 
13.400,000 
4,0  xj.OOO 
2.4O0.0U  i 

110.000 

1,900,000 
20,000 
5.23O.0O0 
2.5O0.000 
500,000 
225,000 
900, COO 
60 .000 
220,000 
150,000 
20.000 


$33,136,000 


Silver. 
(Coining 
value.) 


$300 
3,8O:>,0  0 
1. 500.000 
15,000.000 
t.iO.O'ti 
BOO 
3.000.000 
35,000 

r:.'v  o.ootj 

I.SW.iiOO 

2,300.000 
5.000 
10,000 
5(  V) 
7,000,01 0 
100,000 
250.5ijO 


553.941. 800 


Total. 


$  675.300 
I.030.CO0 
lt.900.ICU 
19.000.0CO 
2,940.010 
110.500 
4,900,owi 

20,730,000 
7.100,000 
&8V>,UU0 
230.000 

eio.too 

50  ..VO 
7.220.0T0 
2V).liT<i 
270.-4X) 


$S7.077.S00 


Pbodcctioji  of  Goto  Axt>  Silver  iv  mc  Uxiteo  States  rot 
vhb  Years  18SO-18S7. 


Year. 

Gold* 

8ilver. 

C«ee 

Commercial 
Value. 

1880  

i "".000,000 
34,700.000 
32.500.000 

30.000,000 

30.800 .000 
31.800.000 
35.000.000 
33  000  000 

$39,200,000 
43.0i.i0.000 
46,800.000 
46.200.000 
48.SO0.0OO 
51300.000 
51.01X1,000 
53.357.000 

342,O0O,0C> 
42,504,447 
39. 145.3 12 
40.450.0OJ 

The  annexed  table  still  farther  illustrates  this  branch  of  the 
subject  by  showing  the  consumption  of  the  precious  inetals  in  tbo 
United  State*  in  the  industrial  arts,  as  reported  by  the  Mint,  for, 
the  year.  1880, 1881, 1883  and  1885:-  * 

Gold.  Silver. 

1880  Ss.634.193  $3,464,169 

1881   10.0«6.72J  3.388.421 

1883   14.4M.4M  6356.530 

1885   11.152,120  4,598  413 

Digitizeoby  L 


816 


UNITED  STATES 


[btatisticb. 


«ilvw. 


Tin. 


Zinc 


Vearly  all  the  quicksilver  produced  In  the  United  Bute*  comes 
from  California.  Tbe  total  produce  of  the  CalUomian  minee, 
daring  tbe  yean  1880-1887,  haa  been  aa  follows:— 

1880..."  

1881   60^1 

1W2  62.732 

IMS  „  46,725 

1834  81.913 

1885  32473 

1886   awl 

1887   33.828 

No  new  discoveries  of  localities  of  importanoe  have  been  made 
during  the  put  few  yean,  and  the  mines  which  are  now  worked 
In  California  hare  been  of  late  yeajs  in  a  rather  depressed  condi- 
tion, owing  to  tbe  low  priee  of  the  metal,  the  increased  expense  of 
production  consequent  on  tbe  greater  depth  of  the  workings,  and 
the  growing  scarcity  of  the  ore.  No  quicksilver  mine  earned  or 
paid  any  dividend  in  1886;  bat  since  that  time  there  haa  been  a 
rise  in  the  price  of  the  metal,  and  a  somewhat  Increased  activity 
Id  its  exploitation.  Two  mines  paid  dividends  in  1886:  the  New 
Almaden,  $118,010.75.  and  the.£tna,  $20,000;  the  former  also  paid, 
in  1888,  $282,683.  A  considerable  portion  of  the  quicksilver  mined 
In  California  Is  used  in  that  and  the  adjacent  Cordilleran  States,  a 
part  coos  to  Mexico,  and  there  is  a  small  and  varying  export  to 
China.  The  low  price  of  silver  has  materially  affected  the  profits 
of  exports  to  foreign  countries. 

The  ore  of  tin  has  been  discovered  Is  several  localities  In  the 
United  States,  and  there  hz»ve  been  many  attempt*  made  to  open 
•mines  in  various  parts  of  the  country ;  bnt  np  to  the  present  time 
the  amount  of  this  metal  produced  has  been  entirely  insignificant. 
Among  tbe  localities  in  the  Appalachian  region  where  mining  for 
tin  has  been  attempted  are,  Wlnslow,  Maine:  JaoKsonTNew 
Hampshire;  one  on  the  northwestern  slope  of  the  Blue  Uidgo.  in 
Rockbridge  county,  Virginia;  and  one  near  Ashland,  in  Clay 
county,  Alabama.  The  veins  In  the  first  two  localities  mentiotwd 
ore  unquestionably  too  small  for  successful  working.  In  regard  to 
the  other  places,  it  does  not  yet  seem  to  be  known  whether  the 
conditions  there  existing  are  sufficiently  favorable  to  warrant  the 
BxpectatioD  that  they  will  become  profitable.  The  fact  that  there 
rue  no  apparent  indications— judging  from  tbe  descriptions  which 
have  been  publ  ished— of  superficial  deposits  which  could  be  sucocas- 
fully  streamed  for  tin  seems  a  strong  reason  for  believing  that  in  no 
one  of  these  localities  could  there  be  a  successful  competition  car- 
ried on  with  the  stanniferous  districts  of  the  East  Indies  and  of 
Australia,  where  tlte  detrital  ores  of  tin  exist  in  the  greatest  abun- 
dance. Of  course  tin  mining  could  be  made  profitable  in  this  coun- 
try if  a  sufficiently  high  duty  were  laid  upon  this  metal. 

The  stanniferous  region  from  which  the  most  has  been  expected 
((the  Black  Hills  of  Dakota,  at  a  locality  of  about  twenty  miles 
southwest  of  Rapid  City. 

According  to  the  official  report  of  Mr.  A.  Williams.  Jr..  on  the 

Eineral  resources  of  tbe  United  States,  for  the  years  1S8S-414,  a 
rre  amount  of  money  bas  been  expended  in  opening  and  pros- 
pecting the  Etta  mine,  and  in  erecting  mills  and  reduction 
works. 

Bo  far  as  known,  however,  up  to  January,  IB9*),  there  has  been 
no  production  of  tin  of  commercial  importance  in  Dakota,  nor 
have  regular  shipments  of  this  metal  from  that  region  been 
begun.  Tin  ore  has  also  been  found  in  the  southern  part  of  the 
Btate  of  California,  and  several  attempts  have  heen  mads  to  put 
the  mines  upon  tbe  market.  Tbe  observations  of  tbe  present  writer 
in  this  region  in  i"60,  did  not  lead  him  to  the  conclusion  that  it 
was  likely  ever  to  become  of  importance  for  its  production  of  this 
metal. 

Zinc  bas  become  within  the  past  few  years  an  important  article 
of  production  in  the  United  States. 

The  business  of  making  metallic  xlno  had  not  become  of  any 
importanoe  previous  to  1875.  Since  the:  time  it  has  increased  at  a 
moderate  and  pretty  uniform  rate. 

The  latest  and  most  reliable  statistics  of  tine  are  those  given  by 
Mr.  C.  Kirebhoff,  Jr.,  in  the"  Mineral  Resources  of  the  United 
Stales  for  1887,"  as  follows,  in  tons:— 


BUte. 

1882. 

1683. 

1S84. 

18S5. 

1886. 

1887. 

16.2ft- 

14.992 

15X) 

ITjMS 

18318 

19.892 

6.576 

8.044 

7^'I7 

7.591 

7,5/75 

Iu,fi74 

2,232 

5.118 

4,680 

4.176 

5:2  V. 

7.733 

Eastern  and  Southern 

6,087 

4,768 

-.019 

7.216 

6,037 

6.648 

80.145 

22  922 

34.414 

36,528 

44,946 

The  production  of  sine  in  the  United  States  for  the  year  1#«  is 
estimated  at  50.800  tons— a  moderate  increase  over  the  preceding 
year.  This  country  furnishes,  therefore,  at  the  present  time,  a 
little  over  one-sixth  of  the  total  production  of  the  world,  which 
has  increased  since  the  beginning  of  the  present  decade  fr  m 
about  225.000  to  very  nearly  800 ,000  tons.  _  . 

Fora  long  term  of  years  the  production  of  lead  In  tho  I  nitet 
States  was  limited  to  the  Mississippi  valley.  Tho  deposit',  occur 
In  two  districts— one.  the  so-called  "Upper  Mine*."  onvorvig  «n 
area  of  three  to  four  thousand  square  miles  included  witnin  tno 
States  of  Wisconsin.  Iowa,  and  Illinois!  the  other,  the  Lower 
Mines."  in  Southeastern  Missouri. 


The  mode  of  occurrence  of  the  galena  In  both  the  Upper  and  fjpperaol 
Lower  Mines  of  tbe  Mississippi  Valley  is  extremely  simple.  In  lower 
the  Upper  Minos  tho  geological  age  of  the  group  of  strata  in  which  nines- 
this  ore  is  found  is  Lower  Silurian.  In  these  mines  tho  principal 
lead  bearing  rock  is  a  crystalline  dolomite,  from  2&>  to  275  feet  in 
thickness  where  not  partially  removed  by  erosion.  The  upper  por- 
tion of  this  formation  is  somewhat  argillaceous;  the  middle,  s> 
very  pure  heavy-bedded  dolomite;  the  lower,  a  similar  rock,  bat 
containing  numerous  cherty  or  flinty  masses.  This  group  of  strata 
Is  locally  known  as  the  Upper  Magncsian  Limestone.'  It  is  sepa- 
rated from  a  rock  of  very  similar  lithological  character,  called 
the  Lower  Magnesian  Limestone,  by  three  groups  of  strata,  which 
are  commonly  designated  as  the  Blue  Limestone,  tbe  Buff  Lime- 
stone, and  the  St.  Peter's  Sandstone.  Tho  first  of  these  is  a  thin 
bedded,  highly  fossiliferous,  purely  calcareous  rock;  the  second,  a 
heavy- bedded  argillaceous  dolomite;  ;he  third,  a  nearly  chemi- 
cally pure  qnartzoso  sandstone.  The  Blue  Limestone  is  from  fifty 
to  seventy  feet  in  thickness;  the  Bluff,  fifteen  to  twenty;  and  the 
Sandstone,  from  eighty  to  a  hundred.  The  Blue  and  the  Bluff 
limestones  are  of  about  tho  same  geological  age  as  the  Trenton 
and  Black  Kivcr poops  of  the  New  York  Geological  Survey. 

The  yield  of  the  Upper  Mines  is  gradually  diminishing:  and 
this  will  continue  to  be  the  case,  since  tho  extent  of  tbe  lead- 
bearing  rock  Is  limited,  and  the  vertical  range  of  tbe  crevices  con- 
fined to  a  moderate  thickness,  there  being  no  probability  that 
pitying  mines  will  be  discovered  in  the  Lower  Magncsian  Lime- 
stone. 

The  load  ores  of  MUsuuri  occur,  and  almost  always  In  associa- 
tion with  those  of  sine,  in  three  somen  hat  distinct  district*:  in 
tbe  southeastern  portion  of  the  State,  where  also  nickel  and  cobalt 
ores  are  found;  tn  tho  central,  and  in  the  southwestern.  The 
mines  of  the  Southeastern  district  are  in  the  Lower  Silurian. 

Tbe  numerous  lead  mines  opened  and  worked  In  various  States 
situated  in  the  Appalachian  region,  from  Maine  to  North  Caro- 
lina, have  nearly  ail  proved  unsuccessful  ventures.  A  few  have 
for  a  short  time  produced  a  moderate  supply  of  this  metal ;  one  or 
two  have  been  quite  permanent,  although  yielding  but  a  very 
small  amount  of  lead ;  while  much  the  larger  number  have  proved 
entire  failures. 

While  the  Mississippi  Valley  lead  mines  have  furnished,  of  late 
years,  bnt  a  small  proportion  of  the  world's  supply  of  this  metal, 
the  United  States  has  largely  increased  its  product;  so  that,  from 
1880  on.  this  country  b«  furnished  a  quarter  or  more  of  the  entire 
amount  of  lead  smelted  in  the  world.  ' 

The  total  yield  of  metallic  lead  throughout  the  United  States  Yield cl 
for  the  years  1RTJ-87  is  gii  en  (in  tons)  in  the  following  tahlc.  pro-  metallh 
pared  by  Mr.  Kirehhoff.•  Tho  desilverized  lead  of  the  Cordilleran  lead  in 
States  is  aopnroted  from  tho  non-ergentlferoos  of  the  Mississippi  United 
Valley,  and  its  percentage  of  the  total  stated.  The  tablo  as  here  fcute-s. 
presented  extends  back  to  tbe  time  when  the  argentiferous  lead 
ores  of  the  country  began  to  bo  of  importance:— 


Y  nr. 


1873. 
1874. 
1875. 
1870. 
1877. 
1878. 
1879. 
1880. 

fin . 

1882. 
1883. 
18K4. 

1885. 
lv»; . 
1887. 


DcsilTcriied  Lead. 


Amount. 


17,990 


31.168 
33.fi  15 
45..H0 
67.401 
57.721 
r.-'ti'J0 

Ttjun 

fti.745 

1<*>.uftt 

!"7.1!2 

tufcsai 

121  02s 


Per  Cent, 
of  Total. 


Non-Ar- 
gentiferous 
Lead. 


47.7 

tun 

68.5 

22.(82 

68.8 

BjM 

62.0 
70.6 

27.815 

23.9U3 

(».7 

25.116 

S3S 

71.7 

7S.7 

27.473 

78.3 

84.8 

19>V> 

88.4 

jf3B 

83.0 

19.728 

85.0 

Is.  71 

84.3 

•.-J.IM 

Ti  id, 


nsa 

4*  .410 

63.290 
67.306 
73.125 

K1.303 

6  qg 

87,H44 

wjm 

118463 
12*  .5.53 
124.008 

12I.IW7 


The  Engineering  and  Mining  Journal  estimates  the  production  of 
lead  in  the  United  States  for  the  y  ar  1888  at  no  less  than  ltd.700 
tons.   It  is  an  interentiug  fact  that  Idaho  Is  beginning  to  bo  c 
considerable  Importance  as  a  lc*d  producing  State.  Tho  principal 
mines  are  In  the  Corur  d'Aleno.dlstrict.   . 

To  other  very  Important  articles— sneb  as  lime,  tsement.  and  Ni.n-nu.-ul 
building-stone-only  brief  allu«ion  can  here  be  made,  sine.-  their  lifers.ua 
modeof  occurrence  is  so  varied,  and  the  mannerin  which  they  are  minerals, 
util'iod  ro  irregular,  that  they  hardly  come  within  the  ecopeof  tha 
nrvwut  work    Only  very-  imperfect  sUtlstics  ooukl  be  obtained  in 
r£aH  to  such  mKKEm  lime  and  building  "tones,  of  which  the 
u^ao  widespread  and  so  little  under  t-ssilla  control.  Aererdms 
to  the  estimates  of  the  officer  In  charge  of  the  diri-lonofMttjna 
Statist  ics  of  the  United  SUte.  (JjotoScal  Survey  the  ™ue  o -th. 
lime  and  building-stone  used  In  the  conntry  In  tho         "J*  »~. 
for  each  M  tlie-io  articles,  greater  than  that  of  the  petroleum  pro- 
duced. The  item  of  Coal  alone  institutes  nev^even-tontbs  of 
the  value  of  tho  non-raeUllifcrous  minerals  mined  ;  and  the  eve 
Items  of  co«l.  petro  eum.  natural  gas.  buildinir-stone.  and  nine 

g™  her  make  up  fully  nineteen  twentieths  of  sjtJPPJWl 
Other  important  articles  are:  BtVfl f  ti.oj.rodm* i  of  which  In  WSJ 
thevaluewail4.093.H4fi:  cement.  te.l8fl.K77;  li™<*one fjr  <lux  in 

the  Iron  manufacture  t3.2B.2Mi;  .^''^'^^{ud^tes  Is  « 
importance  of  the  salt  manufacture  In  the  United  Btates  »  so 

•Mineral  Resources  of  the  United  States,  for  tha  rear  ISST. 
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great  that  space  may  be  found  hero  for  a  fow  remarks  on  tho 
geological  mode  of  occurrence  of  ult,  and  tho  geographical  distrl- 
bntion  of  the  fait  industry. 

The  common  salt  of  the  world  Is  obtained  for  u«o  in  four  differ, 
cut  ways:  namely,  the  evaporation  of  tho  ocean  water,  the  ovai>or- 
ation  of  the  water  ot  saline  lakri.  the  evaporation  of  saline  water 
or  brine  obtained  by  boring,  and  the  mining  of  solid  or  rock-salt. 
By  each  of  thrso  methods  salt  is.  or  has  been,  produced  in  the 
United  States;  but  tho  third  of  the.e  is  at  present  by  far  the  most 
[■MftMt  source  «f  supply  nf  this  substance  in  this  country. 

In  (he  early  history  of  toe  country  tho  salt  used  w.,s  in  part  In- 
verted from  England,  and  in  part  produced  by  the  evaporation  of 
tea-water  on  the  iidund*  adjacent  to  the  coast  in  a  low  latitude, 
and  especially  Turk's  Island. 

The  present  aourccs  of  supply  for  copper  in  the  United  States 
are  chiefly  the  Luke  Superior  region  and  the  Territories  of  Mon- 
tana  and  Aritona.  The  produce  of  the  other  State*  U  compara- 
tively insignificant. 

The  mine*  of  Luke  Superior,  of  the  dato  of  the  opening  of  which 
mention  has  already  been  made,  are  of  a  peculiar  charac- 
ter. From  these  minus  only  i*  copper  taken  exclusively  in  its 
native  state. 

Tho  "Cliff  Mine,"  on  Keweenaw  Point,  which  was  worked 
flvui  1845  to  1 872  to  a  depth  of  m-urly  1.500  feet,  is  of  historical 
important*,  iu  the  development  of  the  milling  industry  of  the 
country,  a*  being  tho  first  pernunent  deep  mine  worked,  and  as  be- 
ing tho  first  inino  of  any  ore,  other  than  that  of  iron  to  pay  regular 
dividend.".  Tbo  Minnesota  mine,  near  the  Ontonagon  river,  was 
inotherone  of  interest,  and,  lit-:-  ruo;t  of  th   to  the  west  of  Ke- 
weenaw Point,  of  a  somewhat  different  character  from  that  of  the 
Cliff  mine,  since  the  cupriferous  lodu  ran  punllel  with  tho  forma- 
tion instead  of  scroti  it.  These  longitudinal  occurrence?  are,  ap- 
parently, intermediate  in  character  between  contact  deposits  and 
gup t gated  veins. 

The  Lake  Superior  region,  soon  after  it  was  first  opened,  in  1945, 
began  to  produce  largely  and  for  many  years  it  supplied  from 
to  nine- tenths  of  the  copper  furnished  by  tho  United 


The  growth  in  the  production  of  copper  in  tho  United  States 
Oom piled  op  to  16*5,  inclusive  from  the  best  data  available.  Is 
shown  in  the  following  table  It  proves  in  a  striking  man  nor  how 
preponderating  was,  until  the  past  few  years,  the  influence  of  the 
Lake  Superior  district ;  and  again  of  one  great  mine  in  it,  the  Cal- 
mnet  and  tho  Hecla,  for  more  than  a  decade.  In  order  to  point  out 
more  clearly  how  preponderating  has  been  the  output  of  tho 
Lake  district  from  1567  to  1880,  a  column  baa  been  added  giving 
its  percentage  of  the  total  product  from  year  to  year.  It  should 
be  stated  that  tho  yield  of  copper  from  pyrites  is  not  bore  included. 

Producfion  of  copper  in  the  United  State*  from  1545  to  1885, 

inclutire. 


Years. 


Total 
produc- 
tion. 


long  font 
HO 

150 
300 
£00 
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M 

1.100 
L'.OCIJ 

2.250 
3.0(0 
4 .000 
4.MJ0 
.vf-00 
6,300 
7.200 
7.500 
9.0(10 
8,5(10 
8,000 
K..7.0 
8. 960 
10.0(0 

11.600 

12.500 
12/00 
13.000 
12.500 
15.500 
17/00 
1«/«> 
!9/«> 
21  0:0 
21.5MJ 
21.(00 
27 /'0 
.  <  0 
40. 167 
51 .574 
6  1.555 
74.059 


L>ko 

Superior. 


Long  font 
12 
26 
213 

<M 

672 
672 
779 
792 
1.207 
1.819 
2.VU 
3,o66 
4.255 
4.081 
3.9*«5 
5..W 
6.71? 
6,o65 
5.797 
5.576 
6.410 
6.138 

1JM 

9.316 
11,^6 
10.K-2 
11.942 
10.961 
13.133 
15,327 
1«.0M> 
17  /  c> 

17.422 

J7.Tr* 

19. 121 

BJM 
21.:/  ( 
25.439 

?;.«3 

»»."16 
SUM 


Calumet 
and 
Hecla. 


Lung  ton* 


603 

2.276 

5,497 

6.277 
- 

T*21i 
8.414 

9.586 
9.6<>3 

10.075 

11.272 
11.728 
14.140 
14/0.1 
14.(03 
14.7*8 
17.612 
21.093 


Percent- 
age of  Lake 

Superior 
of  total 
product. 


12.0 
17.0 
71.0 
92.5 
98.0 
88.0 
86.6 
72.) 
64  9 
71.1 
86.4 
91.6 
88.7 
14.3 
«3.3 
74. S 
89.1 
67.4 
67.0 
69.7 
75.4 
68.8 
78.2 
80,ti 
95.1 
87.2 
91.9 
95.7 
87.3 
87.6 
89.4 
88.9 
82.9 
82.4 
83.2 
82.2 
76.1 
62.1 
50.1 
48.4 
43.5 


The  following  is,  in  detail,  the  output  of  the  Lake  Superior  mines. 
In  the  majority  of  cases  it  ii  the  official  product,  based  on  sun  lima; 
worka  returns;  lu  a  few  Instances  it  U  an  official  estimate  of  tho 
ingot  product  bused  on  the  known  output  of  mineral.  Tho 
Mass  is  the  only  larger  mine  it  the  rase  of  which  the  ingot  was  es- 
timated from  tho  published  statement  of  tho  output  of  mineral. 
'4  he  total  is  accurate,  therefore,  within  a  few  thousand  pounds. 

74*  production  of  LaXe.  Superior  copper  mine;  1880  fo  1885. 


Mines. 


Calumet  and  Hccle  

Suincy  
Dcoola.  

Frnnklin  

Alloort  

Atlantis  

Pewabio  

Central  

Grand  Portage  

Conglomerate  

Mass  

Copper  Fulls  

1'huenix  

Haucock  

Huron  

KM  go  

Saint  Clair  

Cliff  

Wolverine  

Nonesuch  

Isle  Royal  

Minong  

National  

Minnesota  

Belt  

Sheldon  and  Columbia... 

Astec  

Adventure  

Peninsula  

Tamarack  

Ogima  

Concord  

Kvergreen  Bluff  

Flint  Steel  River  

Madison  

Northwestern  

Ash  Bed  

Centennial  

Sundry  companies— triuuter* 


Total   49  6S2  » 


1810. 


31/575.539 
3.696.203 
3.383.537 
2.336.46.. 
1,318.471 
2.341.195 
97o.  ly 
2.026,078 

2-3.814 
517.1. '9 
6,fil5 
436,0  iO 
.3.032 
70.2*5 
123,353 
13.195 
78.962 


KM* 
79.109 
27.4(7 


26.03:! 

*!»!93i 
3.757 
2.ysi 


5.8S5 
10.464 
10.651 
28, ISO 


916 


6.IOJ 


L--1. 


31 .301.781 
ftjSMjM* 
4.179.976 
2.677.932 
l.473,Ui7 
2.52*  .009 
1.876.244 
l.l  -  1 
2o.2i  .4 
38T..H91 
4i.7.H8t 
669.121 
4«  9.i>7 

vtijm 

254.515 

SSMoa 

135.4M 
79.382 


119.001 
47.318 
15,397 


24.227 
'  "10.631 
"  "7,500 


16.776 
:«*,M;i 
963 
4.140 
1.534 


24.804 
'L642 


54.548.909 


Mines. 


I'M. 


18?4. 


Calumet  and  Kccla  

Quincy  

Osooofa  

Franklin  

Allouea  

Atlantio  

Pewabio  

Central  

Grand  Portage  

Conglomerate  

Mass  

Copper  Falls  

Phtcnix  

Hancock  

Huron  

Kidue  

Saint  Clair  

Cliff  

Wolverine  

None«ncb  

Isle  Royal  

Minong   

National  

Minnesota  

Belt  

Sheldon  and  Columbia  

Atteo  

Adventure  

Peninsula  

Tamaraok  

Ogima  

Concord  

F.vorgreen  Blnff  

Flint  Steel  River  

Madison.  

Northwestern  

Ash  Bed  

Centennial  

Sundry  companies— tributcrs 

.  Total  


33.125,IVJ5 
6.0I2.23H 
4.256,409 
3.488,708 
1.751,377 
2.6S2.197 
1.171.817 

Lm2m 

735^!<8 
222.117 
659.474 
804.000 
612.291 
4M.906 
720.213 

60.155 
125.225 

10.374 
699,622 


8,582 
26/n»i 

6.226 

i.;,i/j 


849.400 
7,435 
3,000 


59.702.404 


40.173,585 
5.650.436 
4.247.630 
3.748.652 
1.928.174 
3.163.5*5 
227.834 
1.44fi,747 
255,8.  i0 
1.198.691 
481.396 
891,168 
6(1.001 
662.636 
1,927.660 
74.030 
139.407 
2V225 
751.763 
23,867 
16.074 


87. 368 
1.144 
130.V.I 

9,828 


4.333 
1.225.9K1 


1.1C6 


954 


1,517 

'2i',69b' 


69,353,202 


1W2. 


32.153.039 
5,66.5.795 
4.176.782 
3,264,120 
1. 6*3,557 
2.<<3|.708 
1.482,666 
1.353.597 
757.1  80 
734.240 
737.440 
687,500 
637.177 
540,575 
264,579 

ll.J.V.fl 

87,126 
66.053 
SMS 
46,450 
35,44? 
21.3»0 
17.0<H» 
10,672 
5,625 
MM 
3,129 
420 
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1885. 


47.247.990 
5.MVi.'0 
1.945.208 
4,01.7.105 
2.170.470 
3.592,633 

"  2.157. 4« 


36>.000 
1,168.000 
31 ».::  V, 
203.037 
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63.390 


32H,61f> 

.*.(-l 
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Montana  Is  next  in  Importance  to  the  Lake  Superior  district  as 
a  copper  producing  region.  Tho  wine*  are  for  the  most  par;  In  tho 
neighborhood  of  Uutte  City,  covering  an  area  of  two  and  a  half 
miles  long  by  ono  mile  wide. 

Although,  ibero  has,  of  late  year*,  been  a  fallinjt  off  in  the  pro- 
duction of  copper  in  Arlsoua.so  that  at  pnwtut  thU  Territory  is 
pvmbadowed  by  Lake  Superior  asd  Montana,  it  appears  that  thU 
to  due  to  its  unfavorable  situation  with  reference  to  a  market, 
rather  than  to  uny  exhaustion  of  iu  cupriferous  deposits,  which 
are  numerous  and  important. 

There  are  many  localities  in  the  Atlantic  States,  from  Mainn  to 
North  Carolina,  when-  mining  for  copper  has  been  attempted,  but 
In  few  of  thc-u  Ims  anything  like  a  permanent  paying  mine  been 
developed.  Tho  Vermont  Copper  Co.-npany,  located  at  Vernon, 
Bns  made,  perhaps,  the  nearest  approach  to  a  sucoess  of  any  copper- 
niuing  company  on  the  eastern  side  of  the  Appalachians,  sinoa 
operations  wore  carried  on  here  for  many  years  uninterruptedly 
and  with  moderate  profit.  This  mine  was  abandoned  for  a  time, 
but  work  has  lately  l«en  resumed.  The  present  high  price  of  this 
metal  has  been  a  treat  stimulus  to  mining,  and  within  the  put 
few  month*  many  li-^elitics  which  had  been  abandoned  have  been 
taken  hold  of  again  by  capitalists.  This  la  true  for  both  Eastern 
and  Cordillcran  State*.  ,  , 

The  effect  of  this  excitement  will  he  seen  in  tbe  annexed  table, 
arranged  and  condensed  from  tbe  various  official  reports  on  the 
Mineral  Resource-  of  tbe  United  States.  It  affords  a  comprehen- 
sive view  of  the  progress  of  the  copper-mining  business  in  this 
country  daring  tho  yean  1682  to  1888:  the  amount*  are  given  in 
tons:—  , 
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fho  total  produotton  of  copper  throughout  the  world  for  the 
ar  1SS8  has  been  estimated  at  2V>,0CiO  tons.  Of  this  amount  a 
Cttlo  over  two- fifths  is  to  be  credited  to  the  United  State*.* 

•This  Is  the  estimate  given  In  the  Engineering  and  Mining 
Journal  of  Jan.  12, 19M).  from  which  the  Sgure*  girea  in  the  pre- 
e*iuj«  table  for  the  year  1S5*  are  taken. 


The  following  table  give*  tho  amount  and  value  of  metallic  pro 
ducts  in  the  United  States: 
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As  will  be  seen  from  tho  table  given  farther  on,  the  pro  taction  Sat 
of  salt  in  Ohio  and  Virginia,  at  the  present  time,  is  mnrb  less 
than  that  of  .Michigan  and  New  York.  Tbe  advantage*  which  the 
two  lust-named  States  offer  are,  on  the  whole,  decidedly  superior 
to  those  of  the  former;  so  that  tbe  production  of  Ohio  ha*  re- 
mained nearly  stationary  during  tho  last  six  year*,  while  that  of 
Uie  Kanawha  Valley,  onoo  the  most  important  salt-producing 
region  in  tho  country,  has  during  that  time  decidedly  d  Treated,  eg 
tbat  at  present  it  is  hardly  one- tenth  es  large  a*  that  of  New  York, 
and  less  than  one-seventeenth  of  that  of  Michigan. 

The  quantity  of  rock-salt  which  has  bes-a. shown  by  geological 
observation,  nr  proved  by  the  drill,  tn  exist  within  the  limit*  ol 
tho  United  States  is  very  largo.  To  tho  existence  of  large  bodies 
of  this  material  in  Western  New  York  and  Michigan  allusion  hat 
already  been  mado.  Salt  ha*  also  recently  boon  discovered  in) 
Kansas,  by  persona  engaged  in  prospecting  for  oil  and  gas,  is 
several  localities,  and  in  quantities  said  to  be  large.  Neither  ia 
Kansas  uoj  in  any  of  the  Stale*  mentiunesl  sa  important  pro. 
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i  of  ult.hu  (he  mining  for  rock-salt  been  of  any  Importance 
i  to  the  present  time  A  locality  where  this  material  ocean  la 
e  quantity,  and  the  existence  of  which  hu  been  known  for  a 
Ion*  time,  namely.  Petite  Anse.  an  island  In  Vermilion  Bay.  on 
tbo  exviHt  of  Louisiana,  and  which  became  of  Importance  during 
the  Civil  War.  ia  now  quite  extensively  worked,  aod  is  the  only 
source  from  which  salt  U  obtained  to  any  extent  in  * 
The  quantity  mined  at  this  locality  has  risen,  from  276, 
in  1882,  to  over  340.000  in  1887. 

Rr  ck  salt  also  occurs  in  large  quantity  In  various  portions  of  tho 
Cord  llenin  region,  and  it  has  been  mined  at  some  localities  both 
for  hoosebold  aod  metallurgical  purposes.  A  deposit  baa  been 
l^ng  known  to  exist  on  the  Rio  Virgen,  in  Lincoln  Couuty.Nevoda, 
where  the  salt  appears  to  occur  in  very  UrKequantity.it  being— as 
Is  stated— exposed  in  a  oanon  cut  through  it  for  a  distance  of  two 
mile*,  the  deposit  occupying  an  extensive  area,  with  an  unknown, 
tkil  certainly  rory  considerable  thickness.  There  are  also  large 
deposits  of  this  mimral  in  Utsh,  especially  in  San  l'«to  County, 
near  the  town  of  Nephi.  Most  of  the  salt  used  in  that  State  at 
present,  however,  comes  from  the  salt-farms  arouDd  Salt  Ltiks. 
The  following  table  givee,  in  barrels,  tho  amount  of  salt  pro 
1  In  the  United  tUatos  from  1*83  to  1877  :•- 


MioLigan... 
New  York.. 

Ohio  

West  Virginia 
Louisiana  .. . 
California. . . 

Utah.  

Nevada  

Other  States. 


Total.... 


1R83. 


2,*U,672 
l.«19.48fl 
350 .000 
320 MO 
2HV-.215 
214.286 
107.143 
21.429 

400,000 


0.1112.231 


1884. 


3.161.*>) 
1.7-8.454 
820.000 
310.000 

17S.571 

iw.2s5 

17.857 


6,514.037 


1885. 


3.297.403 
2,304.787 
306.M7 
224,184 
299.271 
221.428 
11/7.140 
2K.593 
250  .UW 


7.038.t*3 


3,677,257 
2,431  ,£S3 
400.000 
250,000 
299,*>1 
214.2K5 
161.285 
30.0(10 
2*0.000 


1S87. 


3.9443)0 

2,353.360 
305.000 
225.000 
341.093 
28.090 
325.000 

''2M.0Q0 


7.707,081  7,831,982 


The  astonishing  rapidity  with  which  the  mineral  and  metallif- 
erous resources  of  the  Cordilleran  region  have  been  developed 
during  tbo  past  thirty,  years  will  ba7e  been  made  apparent  to  the 
reader  who  has  examined  the  preceding  pages.  In  1854  the  pres- 
ent writer  estimated  tho  total  val  je  of  trie  metals  produced  in  the 
United  States  at  I79.S27.000.  of  which  nearly  ttO.OUO.OOo  was  to  be 
credited  to  goll.t  The  change  which  has  taken  plaoo  since  that 
time  will  bo  seen  on  examining  the  following  tables,  which  give. 

•By  W.  A.  Rsborg.  in  Mineral  Resources  of  the  United  States 
for  the  year  1887.  p.  611.  A  barrel  is  five  bushels  ot  fifty-six 


Survey.  The  first  table  show*  the  total  value  of  the  noo-raetallic 
products  of  the  United  States  for  the  years  1882  to  1887.  and  nlee 
the  grand  total  of  both  metallic  and  oon  meUllio  products  for  Out 
same  years.  The  second  shows  the  amount  and  value  of  the  mOUl 
ho  produou  of  the  United  Ktates  for  the  rears  lS^-87.  The  vftlut 
of  the  iron  is  the  spot  value;  that  of  the  gold  end  silver,  the  coirv 
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PART  III.    POLITICAL  GEOGRAPHY  AND  STATISTICS. 


FOPULiTlOX  AND  IU MIOBATIOS. 

The  first  census  of  the  United  States  woe  taken  tn  1790,  and 
ther*  has  been  one  taken  every  tenth  year  since  that  time.  The 
following  table  shows  the  absolute  number  of  Inhabitants,  "ex- 
cluding Indians  not  taxed."  at  each  doeentiisl  period,  and  also 
the  rate  per  cent,  of  increase  during  the  previous  ten  years: 

Year.  Population.  Percentage  of 

Increase. 

1790... 

1800   6.3UK.433  85.11 

1810   7,220,881 

1820   9.633,822  83.08 

1830   12.806,020 

1S40   17.069.453 

1R50    23,191.876 

18>0   31.443,321 

1870    38.558.371 

1880  ft0.1M.783 

189U  63.201.428  estimate. 

The  effect  of  the  Civil  War  on  the  growth  of  population  in  the 
United  .States  is  easily  seen  in  the  diminished  ratio  of  Increase 
shown  by  the  figures  for  the  decade  1800-1870.  With  that  excep- 
tion the  rate  has  been  extraordinary  large  and  uniform,  but  less 
in  the  decode  1870-80  than  in  any  preceding  one.  That  this  rapid 
trrowth  of  .the  population,  due  in  so  large  a  part  to  immigration, 
xvlll  o  ,ntiaue  to  be  maintained  Is  in  the  highest  degree  improb- 
able. The  fact  that  nearly  the  whole  of  the  more  valnnble  por- 
tion of  the  publio  lands  has  been  already  taken  up,  as  will  bos^  n 
farther  on,  can  hardly  fail  to  check  lmmurrntioo,  although  the 
)vjpulntion.  is  at  presont,  far  from  dense,  and  fsr  from  being  so 
l*r*re  that  there  Is  not  ample  room  for  a  much  larger  number. 

The  area  embraced  within  tho  United  Mates  at  the  time  of  tak- 
i  risr  the  first  census  was  about  eight  hundred  amlflftv  thousand 
Snuare  miles,  a  precise  statement  of  tne  amount  being  impossible, 
swing  to  the  peculiar  wording  of  that  part  of  the  treaty  in  which 
the  northern  and  western  boundaries  of  the 


The  density  of  the  population  at  that  time  was  about  4.6  person  i 
'  per  square  mile,  this  population  being  almost  exclusively  confined 
to  the  Atlantic  sea  board.  At  that  time  not  more  than  five  per 
cent,  of  tho  inhabitants  of  the  country  lived  west  of  the  Appala- 
chian range,  tho  settlements  being  very  closely  limited  to  the  bor- 
ders of  the  navigable  streams.  At  the  time  of  taking  the  census  of 
1850.  the  boundaries  of  the  United  States  had  become  definitely  es- 
tablished, the  only  addition  made  since  that  time  being  the  terri- 
tory aoauirod  In  1S53  by  the  Oadsen  purchase  (about  47.330  square 
miles).  At  that  time  tie  average  density  of  the  population  of  the 
whole  country  was  a  little  less  than  eight  persons  per  square 
mile. 

The  following  table  shows  tho  density  of  the  population  at  the 
epoch  of  each  census  which  has  Own  taken  dunng  the  time  when 
the  area  of  the  country  remuined  (with  the  exception  of  the  pur- 
chase of  Alaska,  not  hero  included)  unchanged :  - 

Year.  Area  of  U.S.     Population  per 

an.  mile, 

1860   8,026^00  12.7^ 


1870. 


The  movement  of  the  population  has,  from  the  beginning,  bt-.-i 
from  tho  east  toward  the  west,  tho  first  settlements  having  been 
mado  on  the  Atlnntioconiit.  and  thoemigrationtotheUnited3tate6 
having  been  almost  exclusively  from  European  countries.  The 
Pacific  coast  had.  previously  to  tho  annexation  of  California,  re- 
ceived a  small  number  of  whites  coming  from  Mexico,  and  sinoe 
that  time  there  have  bee  n  some  accession*  to  tbo  population  In  that 
region  by  means  of  euiivration  from  China;  but  the  uumber  addod 
from  this  direction  is  almost  insignificant  in  comparison  with  tnat 
which  has  come  into  the oonntry  from  the  east  Hence  the  oentsi 
of  population  litis  boon  moving  westward,  and  the  inveetipation> 
of  the  Coast  Survey  and  of  the  Census  Bnrvaa  h&vc  shown  that  this 
movement  has  been  In  an  almost  exactly  westerly  direction,  tind 
that  the  center  of  population  has  nlwtiys  remained  vrry  netir  tbf 
parallel  of  30°.  In  1790  it  was  in  the  latitude  39°  W h,  at  t 
of  about  twenty-three  milee  east  of 
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»u  *I«ht  miles  watt  by  aouth  from  Cincinnati,  in  latitude  30° 
4.1/  having  moved  westward  457  miies  io  ninety  yean  The  moet 
southerly  point  leeched  was  that  of  IMO,  when  the  center  was  in 
latitude  38°  57' .9;  the  mot  rapid  movement  waa  In  the  period 
18ft>-60— namely,  eianty-one  tnilea.  this  being  due  to  the  rapid 
transferor  a  considerable  population  from  the  Eastern  to  the 
J-eoineStates.  consequent  on  tie  discovery  of  the  gold  of  Cali- 
fornia 

J,1llilivUion  S'.V"  P«l«iI«ion  by  sexes,  a.  shown  by  the  census 
Of  1890.  was  as  follows: 

Male*   25,518.820 

Females   24.636.963 

The  camber  ot  feme  lei  for  each  10»XOO  majea  to  1870  and  1880 
wss  a*  fallow*: 


Number  of  females  to  100,000  males  96.514 


9?!s?l 


Conditions  As  s  natural  remit  of  the  conditions  influencing  emigration 
influencing  from  the  older  to  the  newer  etatet.  it  U  found  that  feuia lea  are  in 
.  excess  in  rh-  Atlantie  6 latex.  In  the  District  ot  Columbia, 
lib  ode  l«lau<l  and  Massachusetts,  the  exoess  of  females  over  males 
ia  five  per  eent.  or  more:  in  Connecticut,  Now  Hampshire.  North 
Carolina.  South  Carolina.  Xew  York,  Virginia  and  Ala  bum  a.  it  is 
from  two  and  a  half  to  five  per  oent.;  Id  Maryland.  Georgia,  Xew 
J e raey ,  Louisiana,  Tennessee.  Penneylvenis  and  Maine  it  la  leas 
thsn  two  and  a  half  per  cent.  The  Mates,  on  the  oilier  hand,  in 
vhicb  the  males  are  considerably  in  exoess  of  the  fetn  ales,  are  those 
situated  iu  the  Cordilleran  region,  wber»  mlnlug  ia  tie  chief  pur- 
suit, and  where  the  conditions  of  life  are  such  si  are  inure  easily 
borne  by  men  than  by  women.  In  .Michigan,  Minnesota.  Kanscj 
ami  Nebraska,  which  are  not  Cordilleran  Stales,  bat,  which  sre 
on  the  extreme  northern,  western  or  »t>uthwe«torn  borders  of  the 
Central  region,  the  nomherof  females  ia  from  eighty  to  niuely  per 
cent,  of  that  of  the  males,  and  Xew  .Mexioolsio  the  same  category. 
In  the  Feci  Bo  oosst  State,,  the  number  of  female-  li  from  fifty  to 
eighty  per  cent  that  of  the  malee:  »nd  the  samo  is  true  of  Colonuio 
arid  Dakota,  which  are  situs  tod  on  theeastern  border* o.' the  Rocky 
Mountain*,  and  which  are  partly  agriealtural  and  partly  mining 
States.  Ia  those  States  io  which  mining  and  stock-raising  are  by 
nrthe  predominating  interests,  and  which  are  entirely  ine.'osed  in 
the  Cordilleras,  namely.  Idaho,  Nevada.  Wyoming  and  Montana, 
the  inequality  In  the  numbers  of  tbo  sexes  ia  greatest,  there 
being  In  these  territories  less  than  half  as  many  females  as  malca. 
The  same  inequality  exists  in  the  territory  of  Arizona. 

Of  the  colored  population  the  con-us  of  1880  showed  the  num- 
ber to  be  6.S80.793  to  43.402,970  whiles,  or  15.162  colored  in  every 
KO.OijO  whiter.  The -light  increase  in  thia  ratio  from  that  given 
by  the  census  or  1H70  (14.518  to  lLW.OOO)  is  believed  to  be  chiefly, 
if  not  entirely,  doe  to  the  Imperfection  of  the  census  of  1870. 
The  colored  population  is  still,  in  epito  of  some  slight  emigration, 
almost  ertirelv  confined  to  the  former  slave  States,  and  in  three 
of  them— bouth  Carolina,  Miasiaaippi  and  Louisiana-  the  oolorod 
are  in  eoocsa  of  the  white*.  In  Alabama.,  Florida.  Georgia.  Vir- 
ginia, North  Carolina  (ind  the  Di-triot  of  Colombia  the  colored 
element  runs  from  fifty  to  ninety  per  cent,  of  the  white;  in  Ar- 
Kansas,  Texas,  Tennessee  and  Marvlsnd,  from  twenty-nine  to 
thirty-five  per  oent;  In  Delaware  and  Kentucky,  from  nineteen 
to  twentv  two  percent;  in  Missouri.  Kan-es.  West  Virginia,  New 
Jersey, Ohio.  Rhode  Island.  Pennsylvania  aod  Indiana,  from  two 
to  7  per  oent;  in  all  the  remaining  States  it  is  less  than  two  per 
-I  •««  In  most  of  them,  ciisecially  the  more  northern  ones. it 


.  in  1830, 
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Drainage  Basin. 


JTew  England  Coast  . 

Middle  Atlantic  Coast. 
South  Atlantic  Coast. 


OrwtLakeg, 
Gulf  of  Mexico  


Total  Atlantic... 

(treat  Basin  

Pacific  Ocean  

Total  


Ares  in  «q. 
mile*. 

Popnlatioo. 

*oiai. 

Per  sq.  mile. 

61,830 
83,020 
132.040 

1.725.980 

5.788.334 

».24o  .m 

4.114.663 

aisl'ii? 

61.2 
111.8 
31.2 
32.4 
14.9 

2,178.210 

48.717,293 

22.4 

22«.150 
619,240 

227.1(7 
1.211.383 

1.0 
1.9 

3,025,600 

50,155.783 

The  distribution  of  the  population  In  reference  to  the  topo- 
graphical and  climatic  featurea  of  the  country  is  such  as  naturally 
arises  from  the  constant  operation  of  two'oeusee.  both  acting  in 
the  earns  direction.  Emigration  and  overflow  from  a  more  thickly 
settled  region  toward  one  more  thinly  inhabited  takes  place,  with 
Insignificant  exceptions,  from  the  east  toward  the  west.  Immi- 
grants arrive  from  Europe,  are  Isnded  on  the  Atlantic  coast— 

bout  three-fourths  at  one  point.  New  York— mid  thence  in  lv«e 


part  And  their  way  westward  in  the  direction  of  lands  unoccupied 
or  only  thinly  settled.  To  toe  ea*t  of  the  Mississippi  the  land  is  al- 
most everywhere  exceptionally  fertile,  and  the  climatle  condi- 
tions are,  over  a  large  area,  as  explained  elsewhere,  very  much 
the  Batne.  and  on  the  who!"  highly  favorable  Soon  after  crossing 
the  Mississippi,  we  find  that  this  favorable  condition  of  things 
begins  to  change.  Not  only  is  the  immigrant  getting  farther  and 
farther  from  bis  home,  but  h*  is  fiDdmg  hi«  environment  leas  and 
leas  suited  to  the  development  of  those  conditions  which  fs\  or 
the  existence  of  a  dense  population.  Never,  by  any  possibility, 
can  t ho  region  of  small  rainfall,  and.  in  large  part,  of  rugged 
mountains,  extending  from  the  first  belt  of  States  beyond  the 
Mississippi  to  the  belt  lying  directly  on  the  Pacific  coast,  become 
a  densely  populated  portion  ot  the  country.  This  dryer  region 
li  also  the  mo*t  elevsted.  ae  has  already  been  fully  explained. 

£t«e^^^ 

Oiooisrnt'AL  DtsTKigrTiox  or  ran  tonruTtox  ot  m  Uxrein 
Statu  is  Accoedaxcb  vns  ran  Toroo ■  a phic  al  Fiatcie*. 
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North  Atlantic  Coast  

Middle  Atlantio  Coast  

South  Atlantio  Coa.t  

Gulf  Coast  

Northeastern  Appalachian  R 
Central  Appalachian  Region. 
Region  of  the  Great  Lakes 

Interior  Table-land  

Southern  Appalachian  Region. 

Ohio  Valley  

Southern  Interior  Table  land.. 
Mississippi  River  Belt,  south 
Mississippi  River  Belt,  north.. 
Southwestern  Central  Region. , 

Central  Region  

Prairie  Region   

Mi»»onri  River  Belt   ... 

Western  Plains  

Heavily  Timbered  Region  of  the  Northwest 

Paci 


eavily  limbered  H 
ordUleran  Rogiou- 


Percent- 

Population. 

*(.-('  of 

Total 

Populat'a 

2.616.882 

6.2 

4,375.194 
870.387 

fcf 

1.065.861 

2.1 

1.669,226 

8.S 
4.7 

2.344,223 

3.049,470 
6.716.326 

0.1 

11.4 

2,6»5,(K5 

5.4 

2.442.792 

49 

7  2 

3.627,4714 

710.268 

14 

1.991,362 

4.0 

2,932,807 

6.8 

4,401,246 

8  8 

6.722.4*5 

11.4 

835.445 

17 

323.819 

0.7 

1,122,337 
932  311 
716.789 

22 

u 

.  The  larger  divisions  of  the  country  are  represented  as 
both  as  to  the  aggregate  populaUon  and  its  different  clem 


Region. 

Percentile  of  Population. 

Total 

Foreign. 

Colored. 

Atlantio  Plain  

26.84 

32  74 

40. fO 

Appalachian  Region  

Cordilleran  Region....-  

53  60 
13  38 

3.M 

61  62 

h  m 

7.24 

5(1.02 
7.23 
2.26 

In  regard  to  the  distribution  of  the  population  of  the  United 
Stales  In  towns  aod  cities,  and  the  positions  of  those  oentree,  the 
following  may  be  stated  :— 

In  1790  there  were  in  the  country  four  cities  having  a  population 
of  from  8.1X10  to  20.000  and  two  above  20,000.  bat  not  one  surpassing 
75.000  in  number.  Fifty  years  later,  there  were  forty-four  towns 
and  cities  having  a  population  of  8,000  aod  over,  and  one  of  about 
5OU.O0U.  In  1880  there  were  286  towns  with  over  8,000  Inhabitants. 

The  following  statement  gives  the  names  and  population  of  al 
the  cities  baring,  in  1890,  a  populsllon  of  over  106,000:- 


Na 

New  York  IsjfMg] 

Chicago   1.098.57P 

Philadelphia  1.044400 

Ovgg  500.CO0  amd  Ustoss  1.000.000. 
Brooklyn   804,37 

OviK  250,000  AMD  Bxlow  600.000. 

St.  Louis   tSflm 

Boston   »....  WgwWW 

Baltimore   433.639 

San  Francisco,  Cal   297.990 

Cincinnati   2?'S?r 
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Onm  100,000  atd  Bx&ov  280,000. 

New  Orleans.  I*     2*1,036 

Pittsburg,  Penn    2^,473 

VaahiTgton,  D.  C   228.160 

Detroit.  Mich   2U7,7yl 

vuwnukft«.  wii   za.m 

Newark.  N.  J   182.020 


Louisville.  Ky   185.756 

Minneapolis.  Minn   164.780 

Jertey  City,  N.J   168,987 

F.oob  ester,  N  Y   135,802 

Omaha.  N«h     134.742 

6t.  Paul.  Minn   138,166 

Providence.  R.  I   132.043 

Denver,  Col   12M88 

Indianapolis.  In.l   1 25.000 

Kansas  City.  Mo   105,000 

Alleghany  (Sty,  Pa   101,967 

Orn  75,000  and  Below  100,000. 

SerantoD.Pa.     95.0(10 

Albany,  X.  Y   96,528 

Saw  Haven.  Ct   86,981 

Worcester,  Mas*   82,183 

Richmond   80.300 

Peterson.  N.J   78,300 

Memphis,  Tenn   75.360 

The  census  of  1880  showed  that  of  the  total  population.  50,155.783, 
there  were  6,679,143  born  in  fore  Ira  countries,  or  16.864  perrons 
foreigner*  to  100,000  native  born;  this  ratio  was  a  little  loss  than 
in  1670,  when  the  number  of  foreign-bom  was  16.675  to  100,000 

dumber  of  The  following-  tables  show  the  number  of  immigrants  arriTing  In 
Immigrants  the  United  Kutes  foreaoh  decado  from  1821  to  1880,  and  for  each 
rri\itiK  in  year  from  1B81  to  l*f7.  Tbe'ycarly  average  during  eanh  deoade 
nited  rose  rapidly,  from  14.311  in  the  decade  1621-30  to  294,469  for  the 
ftaUas.  deoade  1S71-80.  The  number  of  immigrants  for  the  year  1*31  was 
more  than  twloe  as  great  as  the  yearly  average  of  the  preccdlng 
deoade.  The  maximum  wag  reached  in  I&82.  when  the  number  or 
Emigrants  reached  730.310,  fruin  which  time  forward  there  was  a 
falling  off,  the  figures  in  1885  being  350,610.  A  portion  of  this 
apparent  decrease  teems  to  be  due  to  the  fact  that  the  statistics  of 
the  immigration  by  land  from  Canada  and  Mexico— the  latter  very 
■mall  in  amount,  however— could  not  be  collected;  to  that  since 
July  1,  1685,  axrhals  of  this  kind  have  been  excluded  from  the 
tables  of  immigration.  In  the  first  table  herewith  given,  the 
nationality  of  Die  immigration  is  only  imperfectly  given,  the 
British  Islands  being  separated  from  the  rest  of  Kuropo.  ucd  the 
figures  also  being  for  China.  As  will  be  noticed,  the  immigration 
from  Europe  and  China  made  up  about  fire-sixths  of  the  total 
during  the  decade  1S71-80.  But  in  the  decade  1K51-00  the  immi- 
gration from  Europe  made  up  twenty-four  twenty-fifths  of  the 
total,  that  from  China  being  practically  null.  The  apparent  In- 
crease of  immigration  from  extra-Kuropcan  countries  indicated 
In  the  table  for  the  decades  since  1W«  is  chiefly  duo  to  the  inpid 
increase  of  immigration  into  the  United  .States  from  the  adjacent 
Dominion;  but  this  U  made  up  in  part  of  persons  who  hare  come 
to  the  United  States  from  Europe  by  wsy  of  Csnada: 
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[To  this  and  the  following  table  notice  most  be  taken  of  the  fact 
that  for  the  last  half  of  1885  and  for  1886  and  1W7  the  immigration 
from  British  North  America  and  Mexico  is  not  inclnded.] 

Still  further  light  will  be  thrown  on  this  subject  by  the  follow* 
tog  table,  in  which  the  nationality  of  the  Immigration  into  the 
United  States  is  given  in  considerable  detail  for  the  yean  1881  to 
1837,  In  percentages  of  the  total  amount.  From  this  table  It  will 
be  seen  that  Germany  ha?  furnished  during  the  vast  seven  years 
somewhat  leas  than  one-third  of  the  total  immigration;  Great 
Britain  and  Ireland  somewhat  more  than  a  quarter;  Norway  and 
Sweden  about  a  tenth:  British  North  America  about  a  tenth;  Ana- 
tro-Uungury  a  little  over  six  per  cent;  Russia  (including  Poland), 
from  four  to  five  per  cent!  and  Italy  pearly  the  same.  These  nation- 
alities together  nave  furnished  during  the  post  six  years  about 
ninety-five  per  cent  of  the  total.  The  immigration  from  Italy  and 
Russia  shows  a  moderately  rapid,  but  pretty  uniform,  increase 
from  year  to  yeart— 


PxmcEXTAOi  Tabu  Showtjco  m  Natiokauty  or  Immigrant* 

IVrO  THE  USTTBD  BTATM  FOg  TH1  YgARS  1881-87.* 


Great  Britain  

Ireland  

Austro-Uungary  

Belgium  

Denmark.  

France  

Germany  

Itsd/  

Netherlands  

Norway  and  Sweden  

Russia,  

Ppain  and  Portugal  

Switzerland  

Other  European  Countries 

China,  

British  North  America..  . 
All  Other  Countries.  


1881. 

m 

1883. 

1884. 

18.10 

12.11 

12.92 

13.60 

9.85 

9.99 

14.67 

12.70 

g.« 

4.10 

5.SU 

6.81 

.27 

.15 

.29 

.87 

1.24 

1.75 

1.71 

1.66 

s 

.78 

.70 

.80 

M  1 

31  80 

B.a 

83.72 

2.7« 

4.03 

6.18 

3.14 

1.60 

1.08 

.86 

.81 

11.61 

12  00  9.4* 

8.22 

2.01 

3.07 

1.78 

4.37 

.06 

.66 

.16 

1.1 

1.82 

1.62 

2  00 

.'»• 

.08 

.06 

.23 

2  ST 

4.87 

.07 

.02 

13.22 

11.90 

11.74 

10.S8 

.64 

.66 

.78 

121 

100.00 

100.00 

100.00 

100.00 
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rtkCUKTlOE  T*BL«  ShOWIXO  Til  NaTIOKAUTT  OF  IMMIGRANTS 

ixto  th«  Ixitxd  Statu  po«  tb«  Yxurs  1885-«7.* 


Great  BtlUin   

1  it  land  

A u.-tro  Hungary  

Belgium  

Denmark  

i  1*11  nc*.  ■  ••*(*•■•••••••■•••«■•«■(•■••• 

f.  or  many    •  

Jtftlj*. ...... ..,*.,.,  

Netherlands  

Norway  &od  Sweden... 

Russia  '.. 

Spain  and  Portugal  

Switzerland.  

Other  European  Countries  

China    •- 

British  North  America  

All  Other  Coon  tries  


IS.  92 
14  ill 
7.31 

.59 
1.07 
90 
SO  7  J 
4.42 

.71 
9.17 
6.72 

.2B 
1.46 

.19 

.02 
6.22 
1.41 


100.00 


is  7, 
13  47 
10. 22 
.42 
1.69 
1.04 
21.96 
7.78 
.68 
11.73 
8.46 
.13 
1.18 
■  64 
.00 


1887. 


20  64 

14.06 
7.66 
.86 
1.80 
1.06 
21.63 
B.W 
1.02 
13.46 
6.95 
.01 
1.28 
.26 
.00 


1.89 


1.81 


100.00 


100.00 


Ttaa  Immigration  Into  the  United  States  Is  very  unequally  dis~ 
tributed  orer  the  surfaoe  of  the  country.  An  inspection  of  the 
census  table*  and  tho  aocoix-panylt  g  map*  Khowsl'tuit  immigrants 
in  Terr  lane  proportion  *eek  \orthern  region*.  In  the  Southern 
State*,  with  the  exception  of  Florida,  Louisiana,  and  Texas,  tha 
foreign  element  Is  prncticall)  null.  Virginia,  North  Carolina, 
Booth  Carolina,  Alabama.  Georgia,  and  Mississippi  hare  leas  than 
one  per  oentof  foreign-born  lopolerlon;  and  no  State  sooth  of 
Fenmrylrani*  ai  d  the  Ohio  River  and  east  of  the  Mississippi  ha* 
a*  much  a*  four  per  cent.  In  tho  belt  of  State*  between  the 
parallels  of  41°  and  45°,  on  th«  other  hand,  the  foreign  element  l* 
most  strongly  represented.  Thus  In  Masiachusetls.  Conneotioat, 
Rhode  Island,  Now  York.  MicLigan.  Wisconsin.  Minnesota,  and 
Dakota  the  for  ign-born  l<0)  ulation  U  orer  twentj  -fire  per  oentof 
the  natire.  and  in  the  two  bv>t-i.amcd  State*  orer  fifty  per  cent. 
Iowa,  Nebraska,  and  Kansas,  forming  a  belt  of  Bute*  extending 
southwestern  from  WUconaiu  and  Minnesota  to  Lhe  37th  parallel, 
hare  a  foreign-born  population  ranging  between  ten  and  twenty- 
fit  e  per  cent  of  the  nattt  e,  except  in  the  case  of  Nebraska,  where 
the  foreign  is  a  little  orer  I  went) -fire  per  oent.  In  some  of  the 
thinly  inhabited  State*  farther  west  the  foreign  element  la  still 
more  prominent,  a*  inCcloia  to.  Utah.  Neiada,  Arixona.  and  Celi^ 
t nrnla.  In  Nevada,  Mr  example,  according  to  the  census  of  1810, 
tho  foreign-horn  inhabitant*  wen  to  the  natire*  tn  the  ratio  of 
70.065  to  lOO.OOO.  But  it  moat  he  remembered  io  this  connection 
that  the  entire  population  of  N*\  ada  at  that  time  wa*  only  tf2,3Vi, 
and  that  of  Arisen*  40,440.  In  no  State  or  Territory  doe*  the 
foreign  element  equal  tb*  natire,  and  only  in  Nevada,  Arixona, 
Dakota,  Minnesota,  and  California  is  it  more  than  half  as  large, 
while  in  tho  two  Inst-niimed  State*  it  is  but  little  more  than  half. 
Texas  forms  an  exo«ption  to  tho  other  Southern  State*,  the  foreign 
element  being  of  importance,  especially  in  the  southwestern  por- 
tion of  the  State.  Tbe  State  a*  a  whole  ha*,  howerer,  only  a  little 
less  than  eight  per  eent  of  foreign-born  inhabitants. 

The  percentage  increaaeof  tbe  native  white  element  of  tho  popu- 
lation, wa*,  for  tho  thro*  decades  1851-80.  a*  foUow»t- 

1851-60   ....3J.SS 

1861-70  22.96 

,  1871-80.  31.25 

Early  in  1682  an  Act  was  passed  byCongre.ii  *urpendlngCblne*o 
Immigration  into  the  United  Stales  for  tbe  term  of  twenty  )car». 
Thi*  was  retood  by  tho  President,  and  another  one  wa*  raised 
having  nearly  tbe  same  provisions  a*  tho  first,  but  limiting  tho 
time  of  its  operation  to  ten  rear*.  This  Act  wa*  not  retoed  ;  but 
b  oamo  a  law  May  6, 18K2.  This  second  Aot  1*  entitled  "  An  Act 
to  execute  certain  treaty  stipulations  relating  to  Cbincao."  From 
and  after  ninety  days  after  the  passage  of  thl*  Act  the  entrance) 
of  Chinese  **  laborer*  "  Into  the  United  Sta to*  was  forbidden,  and 
any  master  of  a  reasel  bringing  them  here  was  punishable  ny  a 
fine  of  8600  for  each  laborer  »o  brought,  and  also  by  imprison- 
ment for  a  term  not  oxcoedtoa  one  year.  Tbe  pretext  for  thi* 
unprecedented  Act  was  "that  the  coming  of  Chinese  lalorer*  to 
thi*  onntry  endanger*  the  good  order  of  esrtaln  loo* I i tie*  "  with- 
in th»  territory  of  lhe  United  8tate*.  The  term  ••laborers"  waa 
held  to  rnrnn  "  both  skilled  and  unskilled  laborers,  and  Chlnoso 
ernployed  in  mining." 

Further  legislation  relating  to  tho  exclusion  of  tbe  Chinese  from 
tho  United  State*  was  h«d  by  Congress  in  1888.  The  two  Ad*  wore 
passed,  the  first  having  been  approved  Sept.  13. 1B88.  and  a  second, 
supplementary  to  thi*.  Oct.  1.  of  the  as  me  year.  The  object  of 
jhewtwo^Aet*  wa*  to  prevent  the^Chinese  who  JJ'™^8^10  ^ 

The'first^A^iiVProTMP^taS)  allowed  a'natiroof  Chlnato  rt 

•The  immigration  into  the  United  State*  arriving  at  tho  six 
principal  port*  (embracing  about  ninety-eight  per  eent  of  the  en- 
lire  immigration)  waa.  for  the  first  nine  month*  of  the  year  1863, 
\X.m.  a  slight  inereaae  orer  that  of  the  corresponding  month*  of 
the  preceding  year. 


I  turn,  provided  he  had  a  "lawful  wife,  child  or  parent  within  tho 
United  states,  or  property  therein  of  the  value  of  one  thousand 
dollars,  or  debts  of  like  amount  due  him  and  pending  settlement." 
Thi*  privilege  was  entirely  cancelled  by  the  supplementary  Arc, 
approred  Oot.  1 ;  and  as  the  matter  now  stands,  only  "  Chinese  offi- 
cials, teachers,  atudeuta,  merchant*,  or  tra relets  for  pleasure  or  of  < 
curio»lty  are  permitted  to  enter  the  United  States."  Furthermore, 
it  is  provided  that  in  order  to  become  entitled  to  such  -entrance 
they  must  "  obtain  the  permission  of  the  Chinese  Oorernment 
or  other  Oorernment  of  which  they  may  at  tbo  time  bo 
citizen*  or  subject*.  This  permission,  and  the  personal 
identity  of  the  party  having  obtained  it,  must  be  au- 
thenticated by  the  diplomatic  or  consular  representative 
of  tbe  United  State*  at  tho  port  or  place  from  which  th* 
party  oomes.  It  is  further  provided  that  any  master  of  a  vessel 
landing,  or  attempting  to  lan  d,  any  Chinese  laborer. "  in  contra  vers, 
tion  to  the  provisions  of  this  Act.  shall  be  deemed  guilty  of  a  mis, 
demeanor,  and,  on  conriotion  thereof,  shall  be  punished  with  1 
fine  of  not  less  than  five  hundred  nor  more  than  one  thousand  doll 
Urs.  in  tbe  discretion  of  the  Court,  for  every  Chinese  laborer  or 
other  Chines©  person  ao  brought,  and  may  also  be  imprisoned  furs 
term  of  not  lens  than  ono  year,  nor  more  than  five  years,  in  tho  di» 
cretiou  of  the  Court," 

Provision*  hare  also  been  made  by  Act  of  Congress  for  the  regu- 
lation of  the  immigrant  carrying  busine**,  »Dd  rule*  have  botn  pre- 
scrlbed  a*  to  food,  wtter,  light,  ipaoe  occupied,  etc.  A  tax  ait 
fifty  oent*  1*  also  imposed  on  all  immigrants  landing  in  this  coun- 
try to  be  used  "in  defraying  the  expense  of  regulating  immigra- 
tion under  this  Act,  and  for  the  care  of  immigrant*  arriving  in 
tbe  United  State*,  for  the  relief  of  such  a*  are  in  distress,  eto."*  _ 

By  an  Aet  of  Congress,  approred  Aug.  2. 1882.it  i*  prorided  tbst  Role*  Vs. 
no  convict,  lunatic  idiot,  or  person  "  unable  to  tske  care  of  him-  immi 
self  or  herself  without  becoming  a  publlo  charge  "  shall  be  permit- 
ted to  land.  Under  the  provisions  of  thi*  Apt  it  appears  that  from 
18o3to  Sept.  28.  1<«8, 7,764  immigrants  had  been  returned  from  tbo 
United  States  to  their  own  countries'—or  an  average  of  about  1,300 
persons  a  year.  Of  those  thus  returned  from  1883  to  18c8  inclu- 
sive, there  were  27  convicts,  371  lunatics,  and  131  Idiots.  The  ro- 
mainder:(7.236  perkous)  wore  returned  as"  liable  to  become  a  pub 
lio-chiirge.'t 


The-  emigration  frotn  Europe  sLd  other  ouuntrlea  co 
largely  of  people  seeking  homes  in  tbo  New  World:  and  thi*  want 
Is  chiefly  supplied  by  the  purchase  of  government  land—"  public 
land*,"  as  usually  designated  by  the  authorities — that  is,  of  »urh 
land  as  is  offered  for  sale  by  authority  of  the  General  Government, 
under  the  direction  of  the  General  Land  Office— o  branch  or  sub- 
department  of  the  Department  of  the  Interior.     It  is  desirable.  Extent 
therefore,  that  the  way  in  which  the  (reneral  Uoremment  came  in 
possession  of  these  lends  should  be  briefly  stab 
given  of  their  extent  and  position. 

Tho  boundaries  of  the  United  States  ■* fixed  by  the  provisional 
treaty  made  with  Greet  Britain  in  1782.  and  by  the  definliire 
treaty  In  1783.  gave  to  the  United  States  essentially  the  region 
touth  of  the  Great  7«kea  ai.d  eaatof  the  Mississippi,  as  far  so  .th 
a*  the  parallel  of  81°; and  the  southern  bouodary  evt  of  the  Miss- 
issippi, as  thus  establUhcd,  nearly  along  tbo  31st  parallel,  waa,  in 
17U6.  re-affirmed  by  treaty  with  hpain.oj  which  the  line  between 
tho  United  States  and  tho  Flotillas  wa*  fixed ;  but  difficulties  soon 
arose  In  regard  to  tho  northern  boundary,  both  In  its  cistern  and 
western  portions,  which  weie,  during  many  years,  tbe  subject  of 
heated  discussion,  and  which  more  than  once  threatened  to  in* 
rolre  the  two  countries.  Great  Britain  and  the  United  State*,  in 
war.  The  most  Important  points,  were,  however,  peaceably  net- 
tled in  1646,  and  the  last  point  In  dispute  finally  disposed  of,  by 
reference  tc  tho  Emperor  of  Germany  as  arbitrator,  in  1S72.  ' 

At  the  time  of  the  adoption  of  the  Constitution  by  the  original 
thirteen  States,  most  of  them  had  claim*,  rather  v  ague,  and  in 
many  case*  decidedly  conflicting,  to  a  more  or  leas  indefinite  Brest 
of  country  west  of  their  settlements,  and  extending  back  to  tbo 
Mississippi  River.  After  much  discussion,  the  States  having 
these  claims,  influenced  by  the  distinct  realisation  of  tbe  trouble 
which  would  ensue  In  case  an  attempt  was  made  to  maintain 
them,  did.  In  response  to  a  resolution  of  Congress,  consent  to  a 
transfer  of  these  claim*  to  the  United  State*.  The  first  ocssion  of 
tbis  kind  was  that  of  New  York,  in  1781.  and  the  last,  that  of 
Georgia,  in  1902.  The  region  thus  ceded  waa  divided  Into  two  ter- 
ritories, one  of  which  wa*  called  the  "Territory  Northwest  of  tha 
River  Ohio,"  the  other  the  "Territory  South  of  the  Hirer  Ohio.'* 
Thi*  region  formed  the  nucleus  of  tha  public  land*  of  the  United 
States.  Thi*  did  not  include  the  present  States  of  Kentucky  and. 
Tennessee,  the  former  baring  been  admitted  to  the  Union  without, 
any  claim  on  .ho  part  of  tho  United  State*  to  proprietorship  in  the) 
soil,  and  similar  rights  in  regard  to  the  latter  having  been  relin- 
quished by  Act  of  Congress.  The  total  area  of  the  I  nited  Stales 
at  this  time  wn*  about  850.000  square  mile*.  The  first  addition; 
le  to  this  was  by  the  French  cession  of  tbe  undetermined  area, 

tehai^^  mEBnSS 

This  tax  is  not  collected  from  Immigrants  coming  from  Canada 
or  Mexloo. 

tA  very  ttringeut  Act  wa*  passed  by  Congress  In  18S5,  prohibit- 
ing the  Importation  and  immigration  of  foreign  era  and  aliens  "uo» 
der  contract  or  agreement  to  perform  labor  in  the  United 
States.  It*  Territories,  and  the  District  of  Columbia."    Thi*  Ad 
can  hare  little  practical  effect  on  the  number  of  : 
riving  in  this  country;  nor  has  the  writer  been  able  to  | 
definite  information  as  to  whether  any  I 
sent  back  under  its  provUlons. 
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region  against  the  "English,  with  whom  Bonrparte.  at  that  time 
Hi-  (1803-1801)  First  Consul,  was  about  to  go  to  war.  The  treaty  of 
cession  with  Bonaparte  rare  no  precise  limits  to  the  territory 
ceded,  but  only  described  it  as  being  the  same  as  that  ceded  by 
Spain  to  France  according  to  the  treaty  of  San  Udcfonso.  This 
vagueness  was,  no  doubt  agreeable  to  the  wishes  of  the  American 
negotiators,  who  did  not  lack  foresight,  and  who  must  easily  have 
iwinprehended  the  fact  that  the  more  vague  the  terms  of  the  cession 
the  better  the  chance  of  o  future  extension  of  the  claims  of  the 
United  States  westward.  In  point  of  fact  the  French  cession  did 
not  include  the  country  west  to  the  Pacific,  as  it  was  afterward 
held  to  do,  for  the  French  had  no  claim  whatever  to  the  region 
vest  of  the  head  of  the  Missouri.  As  a  consequence  of  this  ocasion, 
however,  this  'vast  region  did  como  into  possession  of  the 
United  States,  the  boundary  having  been  finally  settled  in  1872, 
Jf  ter  ninety  years  of  discussion.  The  final  settlement  was  by  a 
reference  of  the  point  in  dispute  to  the  Emperor  of  Germany,  who 
(5  acided  in  favor  of  the  United  States;  the  main  question  with  re- 
gard to  the  extension  of  the  boundary  along  the  line  of  the  49th 
(parallel  to  the  Pacific,  having  beeo  settled  in  1846  by  the  Webster- 
Ashburton  treaty,  whioh  fixed  the  boundary  as  far  west  as  the 
BtraiUof  Puea.  This  cession  of  Louisiana,  as  finally  settled  by 
jreaty  with  England,  added  largely  to  the  area  of  the  United 
States,  extending  its  limits  to  the  Pacifio  Ocean,  and  giving  that 
oountry  complete  possession  of  the  Central  River  system  of  the 
continent.  The  cost  of  this  oession  to  the  United  States  was  about 
twenty-three  and  a  half  million  dollars  in  principal  and  in- 
terest. 

•  A  further  addition  to  the  territory  of  the  United  States  was  by  a 
Session  from  Spain  of  the  territory  comprised  in  the  present  State 
of  Florida,  which  took  plaoe  in  1819.  the  area  thus  conveyed  being 
about  58,680  square  miles,  and  the  cost  about  six  and  a  half  millions 
of  dollars.  Previous  to  this  cession,  however,  the  United  States 
had.  by  Act  of  Congress  pasjed  in  secret  session  in  1812,  but  not 
promulgated  until  1818,  taken  possession  of  an  area  of  about  9,740 
square  miles  in  West  Florida,  which  was  claimed  by  the  Spanish 
Government  as  lis  property,  bat  which  claim  was  relinquished  by 
the  cession  of  1819. 

The  next  acquisition  of  territory  by  the  United  States  was  the 
result  oi  the  admission  into  the  Union  of  the  Republic  of  Texas,  r. 

Smer  pro\ ince  of  Mexico,  having  an  area  of  265,7*0  square  miles, 
is  annexation  led  to  a  war  with  the  Country  to  wbioh  Texas  had 
former  y  belonged,  the  result  of  which  was  theoonqueetof  Mexico, 
the  occ<  pstiou  of  its  capital  by  the  United  States  army,  and  the 
dictation  of  a  treaty  of  peace  called  the  "treaty  of  Gaudalupe- 
Uidalgo,"  which  v.  as  proclaimed  July  4,  1848.  By  this  treaty  the 
southern  boundary  of  the  United  States  was  established  i  but  sub- 
sequently, Deo.  30. 1853.  a  purchase  was  made  of  a  strip  of  land  ly- 
ing south  of  the  Nila  Rl\er  in  New  Mexico  and  Arisona.  and  con- 
taining about  47,330  square  miles.  This  is  known  as  the"  Gads- 
den purchase." 

if       The  claims  of  both  Great  Britain  and  Mexico  to  the  region  lying; 

rit-  west  of  the  Missouri  and  northwest  of  Texas  being  extremely 
Tegue.it  is  not  possible  to  state,  with  any  approach  to  precision, 
what  portions  of  this  area  origin  ally  belonged  to  the  two  powers 
tn  question.  All  that  can  be  said  is  that,  remotely,  in  consequence 
of  the  purchase  of  "  Louisiana  "  from  Bonaparte,  and  more  direct- 
It,  as  the  result  of  treaties  with  Great  Britain  and  Mexico  settling 
tLe  northern  and  southern  boundaries  of  the  United  States,  the 
last  named  country  came  into  possession  of  a  little  over  1 300,000 
square  miles  of  land,  as  shown  in  tho  following  statement  of  the 
nature  and  site  of  the  areas  added  from  time  to  time  to  what  was 
the  origins  I  domain  of  the  Colonies  at  the  time  of  their  establish- 
ment as  an  independent  government: 

gqnare  miles. 

Original  area  of  the  United  States   849,145  - 

Added  by  purchase  of  Florida,  1819. 
including  9.740  square  miles  pre- 
viously in  dispute,  but  in  posses- 
sion of  the  United  States   58,680 

Annexation  of  Texas.  1848   265.780 

Gadsden  Purchase.  1853   47,330 

Purchase  of  Louisiana  and  oossione 
by  Mexico.  1804-48   l,tJ4,66g 

Total   3,025.600 

Ono  other  addition  to  the  area  of  the  United  States  was  made 
Jn  1867,  namely,  by  the  purchase  from  the  Russian  Government 
of  the  region  known  as  Alaska,  which  comprises  an  area  of  about 
530,000  square  miles.  The  price  paid  for  this  piece  of  land 
•  was  17.200,000.  The  purchase  of  this  territory,  the  nearest  point  of 
which  is  four  hundred  miles  distant  from  the  northern  line  of 
Washington,  wai  an  entirely  unprecedented  ai-t  on  the  part  of  the 
United  States,  all  tho  rest  of  the  possessions  of  this  country  form- 
bag  one  compact  mass  of  land.  Whenever,  in  the  course  of  this 
work,  mention  is  made  of  the  United  States,  it  will  be  understood 
that  Alaska  Is  not  Included,  nnless  a  statement  to  that  effect  if 
cpeclally  mado  In  tho  same  connection. 

The  entire  area  of  tho  public  lands  of  tho  United  States  (exclu- 
sive of  Alaska,  no  portion  of  which  has  yet  been  surveyed)  is  esti- 
mated by  the  Commissioner  of  the  General  Land  Offioo,  in  his  re- 
port for  the  year  1886,  at  2,836,725  square  miles,  or  1,815.504.147 
Acres.  Of  this  area  there  had  been  surveyed,  up  to  June  30, 1886, 
P71. 174378  acres,  leaving  844,329,269  unsurveyed.  In  reference  to 
this  unsurveyed  portion  the  Commissioner  made  the  following  re- 
mark: "The  volume  of  land  in  the  unsurveyed  portion  of  the 

Kblla  domain  suitable  for  homes  and  subject  to  settlement  under 
slaws  of  the  United  States  is  of  comparatively  small  propor- 
tions." 

Of  the  public  land*  of  the  United  States  a  lares  quantity' hu 


been  sold  for  cash,  and  a  much  larger  amonnt  taken",  under  various 
Acts  of  Congress,  for  school*  and  other  educational  purposes;  aa 
military  bounty;  as  "  swamp  land,"  given  to  the  respective  States 
where  it  occurs,  or  has  been  claimed  to  occur;  as  a  bonus  for  the) 
construction  of  various  lines  of  railroad,  especially  those  travers- 
ing theoontinent  from  east  to  west;  as  homesteads  "  to  actual 
settlors,  and  for  various  other  purposes.  It  is  impossible  to  state 
the  exact  amount  of  the  public  land  which  has  been  thus  disposed 
of,  bat  it  is  certain  that  nearly  all  the  valuablo  portion  of  the  na- 
tions groat  inheritance  has  bcei.  taken  up  already,  or  has  passed 
out  of  the  control  of  the  Government.  In  regard  Ko  this  point, 
the  following  quotation  may  be  mado  from  the  introduction  to 
the  volume  entitled"  Statistics  of  Agriculture."  forming  a  part  of 
the  report  of  the  census  of  1880.  and  published  in  1883,  the  re- 
marks here  quoted  being  from  the  pen  of  General  Walker, 
former] v  superintendent  of  that  census: 

"It  thus  appears  that,  notwithstanding  the  imposing  total  of  Valuable 
1,400,000  so uarf  miles  of  still  unsettled  territory,  tho  amount  of  land 
land  available  for  occupation  for  drdinary  agriculture  is  not  n  I  ready 
large.  The  Public  Land  Commission  in  their  report  of  1880.  say:  gone. 
'It  was  estimated  June  30, 1879.  that  (exclusive  of  certain  lands  in 
Southern  Statos)  of  lands  over  which  the  survey  and  disposition 
laws  had  extended,  lying  in  the  West,  the  United  States  did  not 
own,  of  arable  agricultural  public  lands,  which  could  be  culti- 
vated without  irrigation  or  other  artificial  appliances,  more  than 
the  area  of  tho  present  State  of  Ohio,  namely,  25,666,960  acres.  The 
quantity  of  land  taken  up  in  it  ho  arable  region  during  the  year 
ending  June  30,  1880,  was  about  7,000,000  acres.  The  Com- 
mission, therefore,  reaches  the  startling   conclusion  that,  at, 
the  same  ratu  of  absorption,  the  arable  lands  so  situated  will  all 
be  taken  up  within  three  years,  or  by  June  30, 1883.* 

"It  is  Indeed  an  astonishing  announcement  that  the  pontic  land 
system,  so  far  as  relates  to  agricultural  settlers,  has  virtually 
come  to  an  end;  that  the  homestead  and  pre-emption  acts  are 
practically  exhausted  of  their  contents." 

Professor  A.  B.  Hart  has  compiled  from  public  documents  the 
following  approximate  statement  of  the  manner  in  which  the  pub. 
lio  lands  had  been  disposed  [of  up  to  the  various  periods  men- 
tioned. The  numbers  given  indicate  acres: 
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In  reference  to  the  wasteful  and  reckless  manner  in  which  tho 

fiublio  lands  of  the  United  States  bad  been  given  away,  until  bat 
Ittle  of  value  remains.  Professor  Hart  makes  the  following;  re-, 

m"rExperts  in  the  Land  Offioe  assure  us  that,  making  all  deduc- 
tions and  allowances,  the  remaining  lands  aro  worth  upwards  of  a, 
thousand  million  dollars.  There  is  no  evidence  in  the  past  policy 
of  the  government  for  believing  that  we  shall  actually  net  one- 
tenth  of  that  amount.  The  greater  part  of  the  region  is  officially 
classified  as  'desert  lands,'  and  is  for  sale  in  tracts  of  six  hundred 
and  forty  acres,  at  a  dollar  and  a  quarter  an  acre.  Nothing  hut 
the  temporary  increase  of  pre-emption  enables  the  Land  Office  at 
present  to  pay  its  running  expenses  out  of  Income.  The  golden 
time  is  past;  our  agricultural  land  is  gone;  our  timber  lands  are 
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will  be  snapped  up  as  fait 


fast  going;  our  eon  in  J 
a*  they  prove  valuable."* 


Tbe  following  statements  and  table*  present  a  succinct  riew  of 
tho  nature  and  Importance  of  the  agricultural  interest*  of  the 
United  SutM,  beginning  with  the  eereali 

I. — THB  CEREAL*. 

.  Tho  following  taM*  ahow»  the  production  of  the  cereals  In  buih- 
eU.  as  returned  by  tho  oensus  of  1880:— 

Production  In  buaheli. 

Barley   44.113.496 

Buckwheat   11317.327 

Indian  oorn   1,754361335 

Oati   4U73V>,y99 

Ryu..   19,831 39i> 

Wheat   430.479306 

'reduction  Tho  production  of  bariey  was  largest  in  California  (twelve  and  a 
f cereals,  balf  million  bashelf) ;  other  Slates  producing  considerable  quan- 
tities were:  New  York.  Iowa,  Minnesota,  Nebraska,  Ohio.  Mo 
other  citato  proJuoed  ae  much  at  one  million  buaheli.  In  1KK6  the 
total  production  of  barley  )n  the  United  States  waj  59  424,000  bush- 
els; of  (bat  amount  California  produced  ld.03H.000  bushels;  and 
New  York,  Minnesota,  Wisconsin  and  Iowa  earn  orer  five  million 
anC  leai  than  ten  million  bnshels;  while  Nebraska,  Michigan  and 
Dakota  eaoh  vroduoed  oyer  one  million  and  loss  than  five  million 
bushels. 

Tbetoul  production  of  buckwheat  wltMn  the  United  States,  ac- 
cording to  the  census  of  1880,  was  11,817427  bulhels;  of  Uiii  amount 
New  Vork  and  Pennsj  lvania  produced  respectively,  4.461.2U0  and 
3.592.326  buihels.  No  other  State  produced  as  much  as  half  a  mill- 
Ion  bushels;  the  production  of  this  cereal  in  the  Unit  States  being 
•xtreuieli  small,  that  of  the  Pacific  States  being  alio  very  insiir- 
nificant.  No  one  of  the  States,  other  than  New  York  and  Pennsyl- 
vania, produoed  a*  much  as  half  a  million  boihela. 

In  1886  the  total  production  of  buckn  heat  was  11,809.000  bushels, 
or  almost  exactly  the  same  as  in  the  last  census  year  (1879). 

Indian  corn  Is  the  most  bulky  orop  among  t t>e  cereals,  the  total 
yield  at  repotted  by  the  cennui  of  14S0  being  1,754,861.535  busbela. 
The  i  rinoipel  j.roduction  of  this  crop  ia  in  the  belt  of  State*  lying 

Production  in 

Plate.  bushels  in  1879. 

IlHuoU   825.792,481 

Iowa...   215.0W.247 

MUaouri    2ni.vl5.723 

Indiana   115,4923)0 

Ohio     111,877,124 

These  Ate  8utes  prolneed.  as  will  be  aeon,  considerably  more 
llau  half  the  total  yield  of  the  country  in  the  year  for  which  the 
eta  Italics  are  given.  As  we  go  north,  south,  east  and  west  from 
this  belt  we  find  thesield  of  Indian  oorn  diminishing.  Still,  this 
coreal  is  a  product  of  imi>ortence  even  as  far  south  as  tho  Gulf 
Sta  tee,  but  is  of  comparatively  little  consequence  in  New  Knglaod, 
the  total  proiuction  of  the  sir  New  Luglaud  tttstos  in  1879  being 
only  8476.133  bushels. 

an^r^^^^^^d^d  l££nfftJ$S»& 
were: 

Production  in 

Plato*.  bushels  in  1888. 

Illinois   209318,000 

Iowa.....   198347,fM0 

Missouri  143,701f,000 

r^*n*aa   126,712,000 

"l 118,795.000 
Nebraska..   106. 12^,000 

r  loll  of  In-  These  six  States  producedjin  that  year  considerably  more  than 
fian  oorn.  half  of  the  total,  and  the  gradual  advancement  westward  of  the 
agricultural  development  of  the  country  is  shown  in  the  appear- 
ance of  Nebraska  in  the  above  column  of  figure*  as  a  producer  of 
orer  a  hundred  millions  of  buihela.  The  yield  of  Indian  oorn  in 
thu  6Ute.  according  to  tBe  census  of  1870.  was  4,73h,710  bushels, 
and  in  1479  it  had  increased  to  65.450.115  bushels.  The  Grace*  for 
Dakota  for  the  same  year*  were  133.140  and  2,000364  bushels. 

Of  thu  crop,  so  important  as  it  Is  for  home  consumption,  but  a 
eery  small  fraction  ia  exported.  The  following  table  exhibits  the 
f?J5^xProdaceoI  tt«  country tor  the  year*  sine*  the  census  year 
<lB,9)upto  and  including  the  year  18S6.  together  with  the  per- 
centage exported  for  eaoh  year : 

Production        Per  Oejit. 
Year.  ia  bushels.  exported. 

J**?   1,717.434.643  63 

J^U   1.194.916,000.  8.7 

}**f-   1.617,025,100  2.6 

 ,          .    1361.066395  3.0 

  I.7yt-,,528,(irjO  2.9 

K5  •••  1.9*5.176,000  a.s 

1B8°   1.666,441.000  2.6 

Je^u1ar7"887/°Un,,J  °'  E^00™10*'  ▼«*•»•  p.  181 
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The  yield'of  corn  in  1887  is  giyen  by  the  Department  of  Agricult- 
ure as  1,466.161,000  buaheli.  and  that  of  1888  is  estimated  at 
1.967.790,000  bushels.  Since  1S79  the  home  consumption  of  this 
eereal  has  averaged  about  twenty-seven  buihels  per  annum  for 
each  inhabitant  of  the  country;  in  the  ten  years  preceding  it  aver- 
aged about  twenty-live  buihels. 

The  total  yield  of  oats,  as  reported  by  the  census  of  1880,  was 
407 .tv1*. 999  bushels.  The  distribution  of  this  crop  ii  pretty  uni- 
form all  orer  the  country,  with  the  exception  of  the  Qulf  and  Pa- 
cific Coast  States,  where  the  yield  of  this  cereal  is  very  small, 
barley  taking  the  place  of  oats  in  California  almost  entirely. 

The  following  table  exhibit*  the  production  of  oata  in  the  United 
State*  from  1880  to  1888 : 

Year.  Production  in  bushel*. 

1880    417  385.380 

1881   416,481.000 

1882   488.250.610 

1883   671302.400 

1*44   683.ti2H.000 

1885   G2\M'V.ih<3 

18*5   624.13l.ftO 

1887   f5u,618,fu0 

1888    701,735.000 

The  Increase  in  the  number  of  acre*  cultivated  in  oat*  sine*  the 
oenaui  year  has  been  very  marked;  more  so  than  in  the  case  of 
wheat  or  Indian  oorn.  The  average  for  the  decade,  1870-79  was 
lUCO.OOO  acres;  that  for  the  years  1880-87  was  21.000.000  acres. 

The  amount  of  rye  grown  in  the  United  States  as  returned  by  Ryt. 
the  census  of  I860  was  10,831,595  bushels;  tbe  principal  State* 
where  this  crop  is  raised  being,  in  the  order  of  their  yield.  Penn- 
sylvania. 3,683.6214  Illinois. 0.121.785;  New  York.  2.634.680;  Wis- 
consin, 2,298,513;  and  Iowa.  1318.606  bushels.  The  production  of 
this  cereal  in  the  States  south  of  Kentucky  and  Virginia  is  ex- 
tremely small,  but  some  rye  is  ah  en  a*  frown  in  exery  State  and 
Territory,  except  Aritona  and  Nevada,  The  production  of  rye  ia 
1886  was  24.4Htt.tXW  bushels;  Kansas  appearing  this  year  as  a  pro- 
ducer of  a  little  over  two  million  bushels,  ana  Nebraska  of  nearly 
one  million. 

Wheat  is  an  extremely  important  crop  in  the  United  States.  TCtesi 
and  i*  the  only  cereal  of  which  tbe  export  is  considerable.  Tbe 
great  wheat  growing  ritatea  are  those  along  tbe  north  aide  of  the 
Ohio,  from  New  York  westward  and  across  the  Mississippi  into 
lows,  Kansas  and  Northwest,  including  Nebraska.  Minnesota  and 
Dakota.    The  yield  of  the  census  yesr  (18731  was  4V.479.505  bu«h- 
ela.  In  that  year,  Illinois,  Indiana,  Ohio,  Michigan,  Minnesota 
and  Iowa  each  produced  over  thirty  million  bushels;  the  total 
yield  of  those  tlx  State*  was  somewhat  more  than  half  that  of  the 
wholo  country.  In  W7  the  total  was  very  nearly  the  same  (456.- 
S29.000  buiheii).  but  the  distribution  of  this  yield  *  as  somewhat 
different  There  were  in  that  year  also  six  States  producing  each 
more  than  thirty  million  bushels.   Of  these  six.  four  are  among 
those  included  in  a  similar  category  for  the  year  1879.  Michigan 
and  Iowa  have  dropped  out  of  that  list,  and  Dakota  and  Califor- 
nia must  be  inserted  in  their  places.*  These  six  States,  as  before, 
produce  almost  exactly  half  the  entire  yield  of  tbe  country-  What  i* 
more  remarkable  is.  that  Dakota,  which  in  1879  only  figured  with  a 
produce  of  23-30,289  buaheli,  appears  in  1877  as  furnishing  no 
less  than  62.t0C.000  bo«hels.  or  more  than  one-tenth  of  the  whole 
crop  of  tb is  cereal.  .Other  States  of  importance  In  1887  were  Mis- 
souri. Iowa  and  Michigan,  each  of  which  produced  between  twenty 
and  thirty  millions  of  bushels;  and  Nebraska,  Oregon.  Pennsyl- 
vania, Wisconsin,  Kentucky  and  New  York,  each  of  whioh  pro- 
duced between  ten  and  twenty  millions  of  bushel*. 

In  the  tabular  statement  of  the  yield  of  wheat  for  the  year  1887, 
as  given  by  the  Department  of  Agriculture,  forty-two  States  and 
Territories  appear  as  producing  more  or  leas  of  thil  cereal,  but  the 
quantity  grown  south  of  Kentucky  and  Virginia  is  very  small. 
The  yield  of  the  Oulf  States  is  entirely  insignificant,  Florida  and 
Louisiana  not  appearing  at  all  in  the  list;  and  that  of  New  Bns> 
land  is  equally  unimportant,  the  wbole  produce  of  that  section  of 
the  country  being  in  that  year  only  74.547  bushels. 

The  following  table  gives  the  production  of  wheat,  total  rain*. 
▼eJueper  bushel,  and  amount  exported  for  each  of  the  years. 


Year. 


1880. 
1881. 
18*2. 
1883. 
18*4. 
1885. 
1886. 
1887. 
Aver 


Total  produc- 
tion. 
(Ru'hela  i 


498.549,868 

34S.2S0,C*JO 
604.1S5.470 
431.Oi6.160 
512.7«S.OOO 
357.112,000 
457,214,U« 
4.V.,329,("«) 
448.815.tj99 


Total  value 
of 

crop 


I 174.201 350 
156.8S0.427 
444.602.125 
383.649372 
3U.862.2GQ 
275.320.3W; 
814.226.020 
310.K12.9fiO 
373.794,413 


Av.  valu°  per 
bushel 
(In  cents). 


95.1 
1193 
882 

91.0 

S3 

68.7 
68.1 
83.3 


Amt.  export- 
ed. 
(Bushels.) 


186.321314 
121 3W.389 
147311.316 
111334.182 
1 32370, 3fi7 
94  .794 
153,804370 

1^300,070 


rhe  estimate  of  the  Agricultural 
wheat  for  the  year  188*  is  416388.000. 


of  .the  yield  of 


Tho 


i  orop  is  well  understood  to  be  the  greatest  of  all  the 
crops  of  the  United  State*.  Altogether,  in  addition  to  the  Tory  and 
large  amount  oonsumed  from  the  ground  during  the  graiing  sea- 

•  The  yield  of  California  remained  nearly  the  same  in  1687  that 
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ton.  the  value  of  the  harvested  hey  reaches  nearly  to  that  of  the 
greatest  of  the  cereal  cropi-  The  following  statistics  are  pre- 
sented:— 

The  ere*  mown  in  1879  tu  30,631.064  acres:  In  18S6.  36,»il.fiR8 
wres.  The  value  of  the  hay  cut  in  the  latter  roar  was  3S3.437.6y9.* 
In  one  State  (New  York)  the  value  amounted  to  over  fifty  million* 
of  dollars;  in  one  (Pennsylvania),  to  over  thirty  and  less  tban 
forty  millions:  In  three  State*  (Illinois,  Ohio  and  Iowa),  to  over 
twenty  and  lea*  than  thirty  millions. 

The  grass  and  hav  producing  industry  decreases  in  importance 
as  we  go  trow  iho  North  toward  the  South.  Thus,  the  thirteen 
States  in  each  of  which  (in  1879)  more  than  a  million  of  acres  were 
mown  are  all  north  of  the  parallel  of  87°;  and  all  but  two  (Missouri 
and  Kanaae)  north  of  39°,  excepting  very  small  fractions  of  Ohio, 
Indiana  ana  Illinois. 

The  number  and  value  of  the  animals  on  farms  in  the  year  1886 
was  as  folio we;— 


Milch  c 


ules. 

ilch  cows  

Oxen  and  other  cattle. 

8heep  

Uogs  


Number.  Value. 
13,172,5m  19*5,096,154 

2,191,727  171,863,683 

14,856.414  866,262,173 

84.378,363  611.760.630 
4&644.7S6  80,279.026 

44 .346,525  230311.062 


importance  of  the  crop  of  Indian  corn  has  given  a  great  de- 
.  jent  to  the  business  of  fattening  swine,  and  an  average  of 
about  fifteen  per  cent,  of  this  production  has.  daring  the  put 
twenty-seven  years,  been  exported.  The  average  value  of  hog 
products"  (live  hogs,  bacon,  hams,  pork  and  lard)  exported  has 
Been,  daring  the  years  1881-67.  $73,671,607  per  arm  am,  as  against 
$65.1Sb,498  io  the  decade  1871-60. 
The  statistics  of  dairy>produeU  given  in  the  Agricultural  Report 
isnsof  U»£or  the  year  W79 


Milk  sold,  or  aent  to  butter  and  cheese 

factories   580.129.766  gaM. 

Butter  mado  on  farms   777 .260.287  lba. 

Cheese  made  on  farms  >   27.272,489  lbs. 

The  very  great  extent  and  importance  of  the  poultry  Industry 
111  the  United  States  is  made  apparent  by  the  following  statement 
of  facts  gathered  by  the  census  of  1680: — 

Barnyard  poultry  on  hand,  June  1,  I860.. .  102.272.185 

Other  poultry  on  band  June  1.  1880   23,235.187 

Eggs  produoed  in  1870   456.910.016 

At  twelve  cents  a  doses,  the  annual  value  of  the  egg  product  to 
the  farm  would  reach  nearly  $56,000,000,  and  the  value  of  the  fowls 
consumed  as  food  may  fairly  be  estimated  at  $20,000,000.  The  aver- 
age yield  of  eggs  per  fowl  is  fully  twice  ss  great  in  the  Northern 
States  as  it  is  in  the  Southern. 

The  cotton  production  of  the  United  States  is  of  great  impor- 
tance, both  from  tbe  extent  to  which  this  material  is  manufact- 
ured within  the  country,  and  because  it  ia  the  first  on  the  list  In 
value  among  the  exports. 
Cotton  is  mentioned  in  the  n-oords  of  the  Colony  of  South  Cero- 
na  as  early  as  1664.  and  a  small  quantity  was  expected  in  1747. 
invention  of  the  cotton-gin  by  Eli  Whitney,  in  17U4.  was  fol- 
by  a  rspid  development  of  the  cotton-raising  business 
.boutlhe  Son t hern  States.  The  first  ere 
ton  was  raised  In  17PU.  from  seed  that  came  ei 
ma  or  Barbadoes  Islands. 

The  total  production  of  tbe  country  in  the  year  1879  Is  given  by 
the  census  of  1880  at  6.737.257  bales,  of  375  pounds;  this  having 
been  assumed  to  be  tbe  weight  of  the  bale,  in  187*—  the  average 
proportion  of  seed  to  fibre,  or  lint,  in  the  orop  as  it  comes  from  the 
field  being  given  as  two  to  one.  The  stated  number  of  bales  is 
Moivalent.  Umrelore,  to  1,362,690  tons  (of  2,000  pounds)  of  lint  or 
»bre,  and  2.725.197  of  seed. 

is  divided  amoiig  the  States  as  follows : 


Mississippi 
Georgia.... 

Texas  

Alabama... 

Arkansas  

South  Caroling.. 

Louisiana  

North  Carolina.. 

Tennessee  

Florid*..  

Missouri  

Indian  Territory 


•  •••••  .-• 


Field. 

Av.  Product 

Bales. 

per  acre. 

Fraction  of  hale. 

956.808 

0.46 

814.441 

0.31 

m.fA2 

0.37 

030 

0.58 

622.5  UJ 

0.38 

6W.5t"9 

0.60 

0.44 

SS>,644 

0.46 

M.rw 

0.22 

19.733 

0.60 

17  000 

0.49 

"<% 

1$ 

6.737,267 

gen.  av.  0.40 

Prom  the  above  table  it  will  be  seen  that  the  limit  of  profitable 
eolation  of  cotton  is  pretty  sharply  drawn  st  about  the  parallel 
of  J7".  tbe  production  of  Virginia  and  Kentucky— the  southern 
border  of  wnlch  Stales  is  in  the  latitude  36°  3C— belngexcecdinglv 
■mall,    iho  production  of  Missouri  is  limited  to  a  highly  fertile 


*L?hi'  'Pc,nd«!  on''  „n»y  «»'  on  farms,  and  not  that  out  on 
public  lacdi  and  lands  of  non-residents. 

23-29* 


» hit- 


region  lying  in  the  extreme  southeastern  portion  of  the  State* 

thm_pf  " 

I 

iippi  I 

of  the  "Ohio  River. 


Keutueky  pertains  te  tbe  couutry  lying  aiijsccnttw 
nnessee  and  tbe  rich  bottom-lsnds  ahng  the  Missis* 
sippi  River.  1 1  does  not  appear  that  any  cotton  U  produced  north 


Western  Tennncsste 


According  to  Professor  E.  W.  lillgard.  Special  Agent  of  the  Cen- 
sus of  1880.  in  chutgeof  the  sublet  of  Cotton  Production,  the 
high  production  of  Mississippi  is  due  in  part  to  the  great  fertility 
and  large  area  of  the  "bottom-land"  along  the  Mississippi  Rivet 
within  the  limits  of  that  State,  and  In  larger  purt  to  the  fertility 
of  the '"uplands,"  or  table-land  boidering  the  Mis*U>tpi<i  bluff, 
and  tho  interior  "prairie- belts."  These  favorable  conditions  have 
as  a  result  that  cotton  culture  Is  the  one  pursuit  to  which  the  pop- 
ulation of  this  State  devotes  Itself.  It  la  rather  great  natural. ad- 
vantages than  skill  and  industry  which  give  Mississippi  the  first 
place  in  the  production  of  cotton.  Professor  Hilgard  thinks  that 
by  enlarging  the  area  of  tillable  land  In  the  Yazoo  bottom,  by  aire* 
pie  exclusion  of  tbe  overflows  of  the  Mississippi,  without  any 
change  in  the  methods  of  culture,  (he  produce  ot  the  State  mi^ht 
be  raised  to  two  and  a  quarter  millions  of  bales;  and  that  with) 
improved  cultivation  the  production  might  be  brought  np  to  five 
millions,  so  that  under  these  conditions  Mississippi  alone  could 
produce  the  entire  crop  now  grown  in  the  United  States. 

Georgia  stands  second  in  total  production  among  tho  States,  Oeorcia  ai 
but  the  average  production  |*r  acre  is  bnt  two-thirds  that  of  Mis-  a  cotton 
sissippL  Tbe  area  of  what  would  be  called  In  the  last-named  State  producing 
first  and  second  class  cotton  soil  is  in  Georgia  quite  limited— far  State, 
mora  to  than  is  the  case  in  the  neighboring  State  of  Alabama  ;  yet 
the  former  State  " 


te  is  slightly  in  advance  of  the  latter  In  the  i 
product  per  acre.  The  high  position  of  Georgia  as  a  cotton  produc- 
ing State  is  due  therefore,  nut  to  natural  advantages,  but  to  better 
cultivation  of  tho  soil,  tbe  use  of  fertilisers,  and  the  thrift  of  an 
Industrious  population. 

Texas— much  the  largest  In  area  of  tbe  cotton  producing  States.  Texas, 
and  also  slightly  larger  la  populntion  than  any  of  tho  other  Gulf 
State*— stands  third  on  the  list  of  total  production.  In  the  average 
product  per  acre  It  Is  among  the  very  lowest  This  fact  seems  to  be 
duo.  in  large  part  at  least,  to  the  position  of  Texas  in  reference) 
to  precipitation.  In  this  8tate  tbe  total  « mount  of  rainfall  is 
considerably  less  than  in  the  other  Gulf  States,  owing  to  its  posi- 
tion In  reference  to  the  prevniling  winds;  and  the  diminution  of 
rainfall  is  rapid  as  we  recede  from  the  coast  The  precipitation  la 
largest  In  the  extreme  northeastern  portion  of  the  State,  and  here 
—north  of  the  32d  parallel  Snd  east  of  the  With  meridian— more 
than  half  the  cotton  product  of  tbe  State  la  grown.  The  fact 
that  Texas  is  so  much  larger  than  the  other  eottc a  producing 
States  must  also  be  borne  in  mind  in  connection  with  Ha  position 
as  the  third  on  the  list  It  has.  in  fact,  an  area  mote  than  five 
times  as  great  as  the  averagu  area  of  the  six  other  principal  cotton 
States. 

Alabama  is  naturally  as  well  suited  for  the  growth  of  cotton  as  AkhsmA 
the  two  States  adjacent  to  it  on  tho  east  and  west,  Gvoraia  and 
Mississippi:  and  it*  position  as  fourth  on  the  list,  and  as  Inferior 
to  both  these  States,  is  considered  by  Professor  Bflgard  to  be 
due  to  the  fact  that  Mississippi  Is  still  within  the  period  of  the 
first  flush  of  fertility,  while  Georgia  has  reached  the  stage  where 
ber  fields  are  being  renovated  by  the  use  of  fertilliers;  while  the 
soil  of  Alabama  has  begun  to  be  exhausted,  but  this  exhaustion 
has  not  yet  proceeded  so  far  that  tho  cultivators  realise  '.he  neces- 
sity of  making  good  this  deficiency  by  proper  modes  of  cultivation, 
as  is  done  to  a  certain  extent  in  Georgia. 

In  South  and  North  Carolina  the  average  cotton  prodrntion  per  South  an* 
acre  Is  high  as  compared  with  that  of  Alabama  and  Georgia,  and  >forth 
In  the  case  of  North  Carolina  approaches  that  of  Mississippi  itself.  Carolina. 
Tbe  reason  for  this  condition  of  things  is  to  be  found  chiefly  in 
the  introduction  of  improved  methods  of  culture,  and  the  nse  of 
fertilisers.   In  South  Carolina  the  so-called  sea-inland  oottou  ia 
produced— a  variety  of  cotton  of  great  value,  although  small  in 
amount,  tbe  production  of  it  for  tho  yeer  1880  being  set  down  na 
the  Census  Report  as  9,966  bales.  The  finest  cotton  ever  known  tdt 
hare  been  produoed  Is  the  long-staple  cotton  of  Edisto  Islaud. 
which  sold  lor  two  dollars  a  pound  when  other  cottons  were  only 
bringing  nine  cents.  The  islands  where  this  crop  is  grown  line 
the  coast,  sometimes  forming  three  or  four  parallel  bolts,  having 

whieh'ln'eaVh direction  ^o'ng'the'ooaat  they  oHmlnUh  innotn? 
hers. 

All  the  important  cotton-produolng  States  with  the  exoeption 
of  Arkansas  and  Tennessee,  lie  either  on  the  Golf  df  Mexico  or  the 
Atlantic  coast;  but  the  principal  ootton-prortucing  areas  in  the  case 
of  each  of  these  States  are  at  a  considerable  distance  from  tbe  coast 
Thus,  in  Mississippi  by  far  the  greater  portion  of  the  area  planted 
In  cotton  lies  in  tho  northern  and  western  part  of  the  State, 
while  In  the  extreme  south  there  is  an  area  where  ootton  culture  la 
either  very  subordinate  or  practically  non-existent ;  nor  Is  this  do- 
orcase of  ootton  culture  accompanied  by  a  corresponding  increase 
of  some  other  production.  In  Louisiana  an  obvious  fact — raa» 
dered  apparent  by  a  glanoe  at  the  map  showing  the  relative  areas) 
given  to  ootton  culture  in  the  State— is  the  decrease  of  cotton  cul- 
ture as  we  advance  southward.  In  Alabama  the  central  prairta 
region,  or  black-soil  belt,  a  narrow  strip  of  country  only  about 
twenty-five  miles  wide,  running  east  and  west  through  the  centre, 
of  tho  State,  more  than  a  hundred  miles  from  the  coast,  p rod i iocs 
forty  per  cent  of  the  entire  cotton  crop.  Adjacent  to  this  particu- 
larly rich  belt  on  tbe  north  and  south  is  a  belt  of  less  but  itiif 
large  productiveness,  making  the  total  width  of  theoeotral  cotton 
belt  about  seventv-five  miles;  and  here  at  least  sixty  per  cent,  of 
the  cotton  of  the  State  ia  raised.  In  Georgia  the  principal  ootton- 
producing  belt  runs  nearly  parallel  with  the  oomt.  and  at  a  dis> 
tance  of  from  one  hundred  to  one  hundred  and  fifty  mllas  from  it 
A  similar  ennditiou  u(  things  is  clearly  indicated  to.  both  North 
»oth  Ci^olina.  ' 
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On  compering  the  fact*  hero  stated  with  the  position  of  the 
isothermal  ana  isohyetdl  curves  in  tbe  region  where  cotton  It 
crown,  it  will  b«  seen  that  nearly  the  entire  production  o(  cotton 
coiuci  from  the  area  included  between  the  isothermal*  of  6u°  and 
C<°,  aad  there  is  none  cultivated  in  any  region  of  lower  mean  an- 
nual temperature  than  So0.  It  also  appear*  that  tho  option-pro- 
ducing area  l-i  one  of  comparatively  largo  precipitation,  being;  no- 
where loss  than  thirty-fight  inches,  and  generally  considerably 
over  that  amount:  and  alio  that  this  precipitation  is  pretty  uni- 
formatly  distributed  throughout  tho  year.  From  this  it  is  teen 
that  tbeolimatiooonditiorw  favoring  the  growth  of  cotton  are  of 
such  a  nature  a*  to  limit  its  successful  production  to  »  eomi  irs- 
tively  small  area,  differing  in  this  respect  materially, from  some  of 


the  other  staple*  of  tho  country,  especially  Indian  oorn and  wheat. 
It  will  also  bo  evident  that  tho  conditions  existing  on  tho  Pacific 
coast  do  not  favor  the  successful  cultivation  of  ootton  in  that 


region. 

The  following  table  exhibits  the  production  of  cotton  and  the 
tssount  exported  for  each  year  from  1880  to  1887.  Tho  average  an- 
nual yield  during  thetwonty  years  pre.ious  to  18(51  wna  1.235.O0O,- 
JCO  pounds :  during  the  twenty-three  yeans  from  I860  to  1886  It  whs 
2.207, OuO.UlO  pounds— an  increase  of  65.3  percent.  During  the 
pentad  1883-87  the  averago  was  2.0363*5.335  poundf.  or  a  little  less 
1  ban  the  average  of  the  years  IMS  to  t6  :— 


Year. 


1IS80. 
11*1. 
1882. 
1883. 
1811. 

18*5. 

1886. 
18;-'. 


•  •  


'Approxims'e 


I'roduclion  In  Pounds 


3.  WAZiMt 
2,5SX,Z*>.«36 
.1,405.1)70,410 
2.757.544,422 
2-.742.°o6,OU 
3.1H2.35033I 
3  ■  1    s  ■'i*1^  -  ^ 


Export*  In  Pounds. 


2.I9U.928.772 
1,739.975,961 
2 75  («S2 
1.8o2,572,530 
1  J*i»1.669 
2,058.(137.444 

!:JSfflS 


The  climatic  conditions  under  which  tobacco  can  be  mImkI  seem 
to  be  quite  variable,  since  more  or  leu  of  tbisj  crop  is  furnished  by 
almost  every  Statoin  the  Union.  The  yield  of  the  extreme  Southern 
and  extreme  Northern  States  is,  however,  very  small :  as  (in  1879). 
of  Maiue  only  250  pound*;  of  Oregon,  17,325;  of  Now  Mexico,  890; 
of  Louisiana,  65.954. 

The  largest  tobaeoo-producing  State  is  Kentucky,  with  171.120.- 
'84  pounds  in  1879,  according  to  the  oensus  of  I**.  Next 

nmea  Virginia,  with  79,9*366";  then  Pennsylvania.  3fi.9l3.272; 
•Jhio.  S4.73S.23S;  Tennessee,  i%365.uS2;  North  Carolina,  20.986.213; 
Maryland,  38.082,147;  Miasouri,  12.01S.6S7i  Wisconsin,  10,808.423. 
From  this  it  it  evident  that  the  culture  of  tobacco  ia 
carried  on  most  successfully  iu  tho  Middle  Atlantic  States 
and  those  bordering  on  the  Ohio  River,  diminishing  gradu- 
ally in  this  latitude  westerly,  and  bavins;  no  importance  in 
the  extreme  Western  .States.  The  mean  temperature  of  the  chief 
tobacco- produoing area  is  indicated  by  the  statement  that  it  lies 
between  the  isotbermals  of  62° and 60°.  As  regards  precipitation, 
a  somewhat  mol«l  climate  seems  to  be  required,  and  there  is  little 
tobacco  raised  where  tho  rainfall  avenges  less  than  thirty-eight 
inches.  The  isothermal  of  thirty-two  inches  seems  to  bv  the  limit 
beyond  which  It  cannot  pass.  The  total  yield  of  the  United 
States  in  the  year  H79  was  172,031, 169  pounds,  baring  an  estimated 
value  aa  raised,  in  <h»  producers'  hands,  of  151.104,870. 

The  production  of  tobacco  in  188ti  was  abost  eleven  per  cent. 
Iirarr  thnn  in  1579— namely.  W2.S37.000  pounds.  The  relative 
rank  of  the  States  in  the  production  nf  this  crop  was  almost  ex- 
actly the  earns  at  the  two  periods.  Kentucky  and  Virginia  to- 
gether furnished  in  1886  more  than  half  the  total,  or  245.104.000 
rounds.  The  entire  value  of  the  tobacco  raised  in  1886  was 
$S9  488  °18. 

The  production  of  rise  for  the  year  1879  ss  returned  by  the  cen- 
sus of  1880  was  as  follows:— 

Pounds. 

Alabama   810.889 

Florida.   1,294377 

Georgia   25.969.687 

Louisiana   23.188,311 

Mississippi    1.718.051 

North  Carolina   6.fic9.i°l 

South  Carolina   52.077.615 

Texas   62,162 


AwrBgc^iold  per 

m 

725 
6SJ 
(9! 
617 
664 
186 


Total   110,131,373  fen.av.  631 

The  production  of  sugar  from  the  sugar-cane  is  extremely  small 
as  compared  with  the  consumption  of  this  article.  Louisiana  is 
the  only  Slate  of  any  importance  in  this  connection,  although  a 
small  quantity  of  sugar  U  made  in  each  of  the  following  States: 
Georgia,  Florida.  Texas.  Alabama.  Mississippi  and  South  Carolina. 
The  total  production  in  tho  year  IS79.  as  returned  by  the  oensus  of 

g^onrorw'hffiuS;  D£= 

698.248  gallons. 

The  census  of  1880  gives  the  following  statistics  of  the  produc- 
tion for  that  year  of  sugar  and  molasses  from  sorghum  and  the 

'0lpUl  Sugar  Molasses. 

Sorghum   12.792  lbs.  28.444,262  gals. 

Maple   36,576,061  1.796,048 

The  principal  production  of  sorghum  molasses  is  in  the  States  of 
Missouri,  Tennessee,  Kentuckv.  Illinois,  and  Iowa;  that  of  maple 
sugar,  in  Vermont  and  New  York,  in  each  of  which  States  the 

p^-,r:^Udmona?fru,dl- 

SSnssaa*  '  ■     seav**ei  i 


United  Slates  are  conuensed  and  arranged  from  the  volume  en-  General 
tided  "  fcuustica  of  Agriculture,"  in  the  Census  lteport  for  lisbO.—  1 

1870.  1880. 

Total  number  of  farms  ,'2,i>59.9S5  4,006,907 

The  term  "  farm,"  as  here  used.  Is  understood  to  mean  •  tract 
of  not  loss  than  three  acres,  unless  1500  worth  of  products  bas 
actually  been  sold  off  trom  it  during  the  year,  and  owned  or 
Icasi-d  by  cr.i  moo  and  cultivated  under  his  care:— 

Totaj^rcaof^lmted^ States  in  acres   ^'u^'t'S 

_  I860.  1870.  1880. 

Proportion  of  unimproved  land  In  farms 

to  improved,  in  percentage   69.9    68.7   46 A 

Of  the  4.008,9(17  farms  returned,  74  per  cent  were  cultivated  tw 
their  owners,  8  per  cent  by  tenants  on  basis  of  fixed  money  rents' 
und  18  per  cent  by  tenants  payings  share  of  the  product  or  rent. 

The  total  value  of  the  tarms  of  the  United  States,  including 
laud,  buildings  and  fences,  is  given  by  the  census  of  1880  s\ 
$10,197,096,776;  and  the  estitusted  value  of  all  farm  productions 
full  ■••■riMim.'  d,  or  on  bund,  in  |s79,  was  $2.12.510  927. 

The  following  tabular  statement,  from  the  volume  of  the  Census 
Repoitof  1880.  entitled  "Statistics  of  Agriculture,"  and  published 
in  18*3.  presents  a  resume  of  the  principal  fscts  connected  with 
the  agricultural  interests  of  the  country,  so  far  as  concerns  the 
amounts  or  values  of  the  different  products:— 
Cosdsxssd  Tabular  Vikw  or  Aobicvititbal  Pronccr*  chistlt  Tabular 

IN  THE  YraK  187V.  A  RBAXtigD  rBOM  THE  CxXBDS  RlPOBT.  Vot  D 

entitled  "  Statistics  or  AoucuLTtiag,"  published  1883. 

Number  01  farms   4,008,907 

Vuluo  of  farms,  including  land,  f.-nc*s.  and 

buildings  $10,197,096,776 

Estimated  value  of  farm  products  for  1879. .  $2,?! 2.540.927 

Wool  produced    210381,751  pounds 

Milk  (not  Including  that  sent  to  butter  or 

cheese  factories).    630,129,755  gallons 

Batter  (including  that  ma  do'on  farms  and  in 

factories)   806,672.071  pounds 

Cheese  {msde  on  farms  and  in  factories.  . .  243.157.850 

Barley   43.997,495  1 

Buckwheat   11.817,327 

Indian  corn     1.7S4 .691 .678  '\ 

OsaVtfla  IllSStlSt'lSISIIS)      .......      .....      ...  *jytjT»H5ft  ,lflfQ 

Rye     19.831396  " 

Wheat   459.4S3.137  " 

Cotton   6,76o.3S9  bales 

Flaxseed   7.170,161  bushels 

Fleastraw   421,008  tons 

Flax  fibre   1.666.546  pounds 

Hemp   5,025  tons 

Sugar  (sugar  cane)   178.K72  hbds. 

Molasses  (sngar-cano)   16373^273  gallons 

Sugar(  sorghum)     12.792  pounds 

Molasses  (sorghum)   28.444.202  gallons 

Sugar  (maple)   38.576,081  pounds 

Molasses  (maple)   1.796.048  gallons 

Hay  mown     ,15.150.711  tons 

Clover  seed   1,922.982  bushels 

(iraasseed-   1.317.701  " 

bV-BS   456,910.916  dcien 

Honey   25.743.208  pounds 

Wax   •  1.105.688  " 

Rice   110,131.373  " 

Tobacco..   472.681.167  " 

Potatoes.  Irish     169,458^  bushels 

Poutoes,  sweet   33,378, rs33  " 

"  products  (sold  or  consumed)   $50,876,154 

roducts   $21,761,260 

  26346378  pounds 

Broom  corn   29,480,108 

Psas   6.514.977  bushels 

Beans   3.075.060 

Wood,  amount  cut   61,442.624  oords 

Foreat  products,  value  of  all  consumed  or 

sold   $96,774,738 

The  following  general  summary  presents  in  one  table  the  esti- 
mated quantitiea,  numberuf  seres  cultivated,  and  aggregate  value 
Of  the  principal  crops  of  the  country  In  the  year  1886:— 


Products. 

Quantity. 

No.of  Acres 

Val 

Indian  corn  

Wheat  

Rye  

Buckwheat  

Total  

1. 665.441 .000  bushels 
457.218.000  " 
24.489.000  " 
G24.134.urO  " 

5s.428.ooo 

lOB^.WO  " 

75,694.208 
3u.806.l84 
2.129.918 
23.658,474 

J« 
2.287.136 

Hiojsnjam 

314.226,020 
13,181,330 

1 96,137 M>i 
81340310 
6.4W.1*> 
78.441.943 

3,010,630,000  bushels 
632370.000  pounds 

4,6  3S  ia, 

144.146.792 
750,210 

*;464,'b03 

$1,240.603360 

39.468.218       & '  > 
3.M,437,6t» 
257,295,327 

i 

199363,293 

$1  890306^9*- 
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Th>-  most  important  fact*  ci>oi.i ix^ti^i  wit!i  the  Tntrnfacttiring  in- 
t-ri-sU  >it  tho  I'nited  State*,  as  revealed  by  the  c«nr-ai  o:  l^'J  and 
tho»o  of  tho  preceding  decades,  miiy  ho  suited,  in  tbo  most  co/i- 
deii'cd  form,  as  follows:  —  .... 

/in!  ft  table  i*  given  n'lowlng  certain  of  the  principal  item* 
cotmecied  with  manufacture*  in  (J.»  formal  total*  for  the whole 
Vailed  Stet««,  for  tbo  thr««  wdsus  >t»m  l!w>.  P>.u.  and  1*0:- 


TaBCI.ar  Statehkst  or  MiM:F»rrrr.M 


;  U.smtn  States. 


of  Kslobli-'h. 

limit  td.  

Capital  Invested  

Avera;:o     Nutuhor  of 
llanos  Kuiploytd  •  ■  •  - 

ttnlr*  ftboirt  lt>  .V'-ilM.. 

Fi  ueiles  above  Ij  yrs. 

Children  and  \oiu>ib 
Total    atn't.    p:ii<l  ':' 

wairesduriot  th'.-rcar. 
Value  of  Material*  used. 
Value  of  Products  


]WJ. 


INTO. 




-  '  ' 


2T/M4* 
$-2,lI5.2lJA.:til> 


!374,'*7-- .'-i.'"' 

i.osijso.v-w 

l.S>t,M,l.'7lJ 


J/d 


770 
lil.ti'Jj 


2.7C0.272.6US 


ii.OlO.tHri 
Sll.'i.fl 


87;5,ti'4.sn  S7i7.nrv-5.7i<5 

2.1^.12",  ,212  iJJK.O.ICVMO 


4.^.2.:tij.442 


j.>.iiy..v 


Tit.iai 


The  pnportu-Ti  in  nlii-h  t'.te  various  branches  of  vmiiiufticturn 
,va  googriiphieallj  distributed  over  tin-  Country,  Beeordinr;  to  tha 
census  of  1>3>,  ta  shown  by  tbo  follow  in*  percental*  »tM«airni:-» 

Table  or  Ceoora]  hicat.  Dih Tinau rtos  or  Manufactures  ix 
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t 

Propor- 
tion of 
total 
Area. 

Number 
of  K»tat> 

lt»h- 
mtnta. 

A  -nount 
of  Cn  pi- 
ta! 
invented 

Hands 

i:tu- 

ployed. 

Wages 
l'aid. 

Gross 

Product 

1  

K.  Atlantic 

5.0 



14  h7 

01.01 

C2.23 

61.3d 

&9.C4 

fi.  Atlantic 

9.4 

10.10 

5.W 

4«9 

5.26 

V.  Central 

25.5 

31. n 

25.78 

21.39 

21.W 

29.94 

8.  Central 

20.3 

7.55 

3.75 

S.35 

3  11 

3  47 

W.  (Cordil- 
leran). 

3t>.4 

s.w 

2.01 

l.Pl 

2.71 

2fi9 

JTe*t  waj  follow  n  *tltement  of  Hie  Tnriwus  most  extensive 
majiufiii-tiirinir  innnstr:. -a  arranged  in  tt.e  order  of  th*ir  imp'.r- 
|jn«,  with  n;!er«ijo»  t">  tbo  vrJuu  of  their  proilaut*.  In  tl>:«.  tuVe 
all  branches  of  lui'Dtifai'ture  ara  included  in  ntiicb.  tbo  total  i.io- 
duction  exceed:  NU.0-AJ.lVt.'  in  Tnlue:- 

Tablk  op  rN-mviuttAL  MANr?imt:::\ol!*Di-sTRiEaiMTi[S  Ux:ted 

StaTTS.  *Ci-()!lDlSO  TO  tiir,  Cx-.M .S  OP  lto<0. 


l'rodurLj. 


Fionrluf  and  Grl<t  Mil!  Prnducta.. 
8la>i«htoritj«  and  Meat  l'ackiu.;., 

Iron  and  8to>  I  

Woolen  of  all  da^ej  

Lnmber.  S»wed    .  ............... 

iiumlry  and  Muclnou  rrhop  l'rod- 

uci*  ■  

Cotton  Clo-id*  

Clothing.  Men 'a  

Boots  and  Stm-H  

BuK.irand  MoiiuK*.  li*fined  

Lc»itb<)r.  Tunned  

Liquors,  Mull  

Car|)<!nt«rin*  

Pri;itin«  and  Publi'bin*  

Fjrniture  

Leather.  Curried  

Atrrieuttural  Implement*.  

Mixed  Text  ilea    

Uread  and  other  B.iknry  Product!  — 

Cik~naECE  and  Wajtons  

T'lWco.  Cigar*.  «to  

r*CaccH>."  Chewing,"  Bmokin*  anJ 

Tin  ware.  Copper  ware,  and  Sheet  Iruu 

war>  

Blackamitrilr-g    ■  

duon.  Dl^tilTod  .  .   

I  Silk  w.   


Niiu.bc r  of 

Xu tuber  o( 

EstoMi»h- 

Haiid.^  em- 

luarjtn. 

ployed. 

24,:VSS 

M.407 

H72 

27.2y7 

1W.OT 

i.m 

1(>1,V>7 

2S.708 

147.1'W 

4.95S 

141,357 

l.nt'S 

ti.lto 

17.W72 

Ui.i>l<j 

V.I 

5,^7 

r^.K  5 

23.S12 

2.1"l 

2o.2"J> 

e.1^4 

rt.ijs 

3.4*7 

V*.174 

^.227 

n.TA 

2.:uo 

11,153 

4711 

4-1..173 

6,.'i<*i 

2;.4'W 

.'.Ml 

4S..-594 

7,14'. 

B3.S7 

24.422 

♦77 

S2.758 

2J5  24S 

2S.M1 

34  Ji20 

S44 

fi,.V/2 

a«2 

31.J37 

Products. 


Fkur.nu  ami  OrUt  Mill 

Product*  

Stat^'btertng  tuid  Meat 

l'aekinit  

Iron  nntl  ^te<d. .. . 
\Vooloi)  of  all  cIas 
l.uttibrr.  Saw<  d . . 
Foundry  and  Machine 

Shop  Product*. 

Cuttot.  tiorKia  

Cliittiiun.  Mon'e  ... 
liooLn  and  Shoe.'*.  ... 
Sujtfir    tind  Mola*ie«. 

Kelln<'<l  

L-atlier,  Tanned   

l  i.tu  .rs.  Malt   . 

( '»i  ;j(OUer)ii(t  

i'riiil':i:g  and  Publish 

mg   

Ku:  uiture  

J/cntluT,  Curried  

Affri.-ultu.-al    lnj  p  1  e- 

tnent*  

Mlxeii  Textile*... 
Ulead  and  other  Pak- 

ery  Piodnct*  

Carriute*  aud  Wagon 
Tobaooo,  ('igar*,  etc. 

Plll'irr  

'iobacco.  C  bowing, 
Smoking  and  Snuff 

Tin  ware.  Cop por  ware 
andtlicot-irou  ware 

Blacktmithing  

Li.juor..  Distilled.. 

Silk  and  Silk  Good* 


Amount 
paid  in 
Wages. 

Value 
of 

Materials. 

Valuo 

Produott. 

817,^2,310 

$411,515,215 

S-W.l  55.712 

]n,-,riv.-'r> 
;x_«.47',.>2 

3  ".7"V\Q''2 
101,271.1  ,0 
Iu4..'i7l..';d 
146, 155.385 

Sn:i.5f.2.413 
Znt&u.&'a 
2:17.2,S2.!<1S 
ZB.a>S,72» 

«.'i.OU.419 

1r,.«iHi.,"-;j:i 
5u.L'X..ll4 

Uj3,Ur./13 
113,765.,'>.C 
131.3Kl.2s2 
H4.&36/.75 

214,i7*,468 
2ltl.«W.I.JH3 
2i.'.'.54R  4tO 

lw;,y20.4Sl 

2,H7!>.f12 
9.^:4 ,24  :i 
Pj.lCM.t.e^ 

144.«W.4W 

^,019,207 
jvi.8.*>r.'iil0 
51.B2i.ia) 

lVi,4<M.!»lS 

i.-»i.^s;-s5 

94,152,134) 

3!)A31.fe>7 
S3.<:Hfi.t80 

22.4'"4>.395 
35,St<i,2utj 

W'.7(fft,R41 
77.S45.725 

4.M5.413 

15,3.'fl.61t) 
13,31e.753 

r».3C«,50» 
3l.rVU.170 
37,227,711 

71 .351 .297 
6s.o10.4sti 
06,221,703 

»,41 1.328 
615 

lM,4Nj.'h2 

b^2j.3.55 

4?,ftl2.(r^7 
•'i'\".7'--. 
K..577.S.4 

CVR24.196 

n4.»jl.fll7 

13.970.575 
M.1W.91*  % 

Da.,  i  *  JO 

10.7H.P74 
ll.PJti.fttH 
2.^3. W7 
8.14o,7tt5 

2r..ri2,2*i 

11.572,303 
27.744.2)5 
22.4o7.7ol 

4H.0(l€,038 
43.774,271 
41.063 
41.033,046 

The  nmsrkablo  con  cent  rati  on  of  the  mnnnfaetaring  iritere*  Is  of 
the  L::iited  Statos  in  tbo  extreme  noitheaatern  portion  of  tho 
country  will  h«  oyident  from  the  ab<«v«  table.  Nrw  Kngland.  New 
Vork.  New  Jvraoy.und  Peiicsyliania.  cuibracing  only  a  little  over 
one-tw  eaf.itth  of  tho  arenof  the  nbole  country,  protluor  >t»-teuth» 
of  tbo  total  irrosa  product  of  it*  manufacture*,  Similar  tondi 
tione  aro  fbown  iu  coutri«*tiiig  the  northern  with  the  southern 
of  tho  country.  Tb"  North  Atiautlc  M-d  North  Central 
divi^iou*.  with  thirty-ono  per  c  ut  of  the  total  ar<  a,  furnish  over 
eiichty -eight  pvr  cent,  of  tie  gro.a  product.  The  Western  or  Cor- 
dtllftran  region,  with  nearly  forty  p«rceoL  of  tho  totnl  area  of  the 
country,  (urn tubes,  only  a  little  ovor  two  and  a  half  per  oent-  of  it* 
tin  nufnetures. 

The  Census  Report  of  UK2  give*  a  great  traa*  of  statistics  in 
r'fsrertcu  to  the  manufacture  ol  cotton  in  the  country,  from  whiob 
tho  following  are  g.-b-eted  a*  reproejiting  tho  most  essential  foatr 
urcsof  thi*  extremely  iinrurUut  bu»ine*a:  — 

Nit.v.»>erof  *pind!es     10,663.435 

Number  ef  looms   225.759 

Pnlea  of  cotton  oousumed.   1,570.344 

Number  of  persons  emplojed   172,544 

\\  age,  p  iid   W2.040.510 

Theso  are  *aid  10  bo  tbo  flnnl  figure*  of  the  ppeeifii!  tnanufacturt 
of  cotton  yi.ru  sod  woolen  fabnr*.  incJudbig s«tue  cotton  lio*tery| 
and  br  (tie  term  "epeciflo  "  ia  meant  cotton  "  worked  into  a  fabric 
known  »nd  «old  under  that  name  " 

Including  the  cotton  u«cd  in  tnlxed  goods  and  npbohtery,  the 
total  consumption  is  estimated  at  1 ,7i/O3'0O  Imle*.  The  total  num. 
ber  of  operative*  employed,  including  those  engaged  in  print  and 
dye  works  and  blenchories,  and  aUn  in  manufacturing  special 
fabric*  in  which  cotton  form*  a  part,  1*  l«s.3.vl.  The  operative* 
employe*!  In  tbo  »peolfie  ootton  mills  are  that  olaswd  a*  to  ago  and 
»ex:— 

Men   59.686 

Boys   15.107 

Women  

Girls   13.21S 

ToUl   172^44 

The  averago  wages  earned  in  the  cotton  mills  amount,  for  300 
day*  in  the  ye-tr.  to  SI  cent*  pf  r  day.  Since  J84'J  the  hour*  of  labor 
have  been  reduced  from  13  or  14  to  10  or  II.  and  tha  average  turn- 
ings per  boar  are  now  morn  than  doublo  what  they  were  at  that 

Tho  manufacture  of  cotton  Is  carried  in  nearly  all  the  Atlantic. 
Central,  and  Southern  Stutt,*.  but  L  principally  developed  in  ana 
n>'ar  Massachusetts.  Thi*  State  alone  consumed  considerably 
more  cotton  in  ISA)  than  all  the  ether  State*  outside  of  New 
England.  Of  1.57U.344  bale*  consumed  in  "  ppeciflo"  cotton  manu- 
facture in  the  country,  in  11*1,  l.lfft.49*  were  Ukoo  by  New  Eng- 
land- MaA'achmetts  and  Itbo-ie  Island,  having  together  about 
ten  thousand  no.nare  mile*  of  area,  conirumed  742^337  bales,  or 
nearly  half  the  whole  eoiuutnpttou  of  the  United  States. 

Some  ootton  cloth  i*  still  made  by  hand  In  the  mountainous 
•wnionsoi  toe  South,  swma  two  or  Uirao  hundred  Uiousand  person* 
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being  (applied  in  this  wif,  At  a  measure  of  their  work,  it  is  said 
by  Mr.  Atkinson.  Special  Agent  of  the  Census  in  charge  of  the 
■ubjeet  of  Cotton,  that  "  two  carders,  two  spinners,  and  ooe 
weaver  could  produce  eight  yard*  of  Coarse  outton  oloth  in  a  day 
of  tan  hours.  To  this  ne  adds:  "Of  the  whole  force  engaged  in 
the  specific  ootton  manufacturee.  about  160,000  are  employed  on 
good*  for  home  comumptiou.  It  woold  tak«  16,00,000  to  make  tin 
same  number  of  yard,  by  hand-work,  and  the  cloth  would  be  of  a 
far  different  kind— mora  durable,  it  la  true,  but  coarse  and  un- 
abrhtly." 

The  following  table  will  furnish  the  neoeasair  data  for  an  on- 


1 

1 

Total  Val- 
ue of  Ex- 
ports. 

■ 

Production 
in  Barrels 

of  42 
Gallon*. 

Illuminat- 
ing Oil. 

Crude  Oil. 

Total. 

Ml 

1  2,473.709 

lZ,7yl,516 

Sf.Bw.tOl 

AA  A.  n  vn 

110.782,689 

1868 

2,421.905 

12,722.006 

12.293,897 

25,496349 

16363.413 

186*. 

S.165.7C0 

84 ,255,921 

i it  na ^  nio 

21330387 

1867 

wan 

7,341  ^248 

70,255,481 

24.407342 

0  isca 

3.613.709 

87  909  981 

«  A  na/>  Jii 

lu,02v ,  r  v.  iy 

79,456,888 

21310.676 

1869 

4.C46  558 

84,4*.'3.492 

WA               a?  i*s» 

13.425366 

63b.  664 

31.127.433 

1870 

4.411,016 

97.902,506 

10.403,314 

113,735,294 

32,668.900 

1871 

6.538,775 

1  Tl*>  fflW  ACf 

A  Q  ill  /"iKl 

36.894310 

1873 

5342.497 

122339,570 

768 

1JC  aaaa   ■  •**> 

1 4x> ,  1 1 1  ,£83 

84.058,390 

1873 

7.242343 

150,102,4  J  i 

18  438  407 

im  oif  1  oar 

187315,187 

42.060.756 

1874 

11.188.741 

217,220304 

17,776,419 

24 1 ,80b, 483 

41345315 

1875 

10.083.82S 

i/M  rn  r^fWk 

I9l  ,551 ,933 

•  J  art  A  <i  J 

14.718.114 

221,965,318 

•80,078.568 

1876 

8323.142 

204314373 

20320397 

243.660.152 

32,915.786 

1877 

262,441,844 

26  819  202 

839.198.914 

61.789.433 

1874 

14.738.262 

289,214341 

26,936,727 

338341303 

46,574,974 

1879 

16.917.606 

831.586,442 

25,874,40 

378310,010 

40305349 

1880 

22.882309 

367,325,823 

2S.297.997 

423,964.699 

36.218,625 

1881 

253)5363 

332.283.045 

39,934.844 

397,660382 

40315.609 

1882 

28,650,181 

488  313.033 

41304,997 

569.954.590 

61,232.706 

1883 

26  662  808 

419.821.081 

52.712.3C6 

505,931,622 

44.913.079 

1881 

23,744,924 

415,615,693 

67;186.S29 

513.660.C02 

47.:03.248 

1886 

21.750.619 

453.2(3.192 

81,037.992 

674.628,180 

50.257.947 

1886 

22,463.744 

* 

469.171,451 

80,216.763 

577.781.752 

ST. 199.844 

1887 

25316.000 

480,845.811 

76.062373 

692303,267 

46.824,933 

28,249.597 

456.417.221 

85338,725 

678.351.638 

47.042.409 

k_  his tries.  The  relation  of  materia!*  to  product,  in  the  statistics  of  industry, 
needs  to  be  carefully  borne  in  mind;  and  for  the  purpose  of  throw- 
ing light  on  this  subject,  the  Census  Report  of  1880, 10  the  Tolume 
devoted  to  manufactures  (published  in  1883)  groups  the  manu- 
facturing and  mechanical  industrial  Into  fourclasjos,  aa  follows: 
1.  Those  industries  in  which  the  subject-matter  ia  of  a  distinct 
and  immediate  commercial  value,  but  theproperty  doe*  not  reside 
in  the  peraon  who  treats  it;  II.  Those  industries  in  which  the 
entire  valuo  of  the  subject-matter  Is  carried  into  the  valuo  of 
"materials,"  and  appears  «aia  in  the* product,  enhanced  by  the 
value  of  labor,  use  of  capital,  rent,  freight,  etc,  but  in  which  the 
value  ia  email  compared  to  the  coat  of  labor;  III.  Industries 
which  are  otherwise  under  the  same  conditions  as*  those  of  the 
second  class,  but  in  which  the  Taluo  of  the  materials  approaches, 
or  even  mud  ratcly  exceeds,  the  valo.J  of  the  labor  employed,  and 
becomes  thus  an  important  element  in  the  final  value  of  the  prod- 
uct, enhancing  the  apparent  production  of  the  industry  in  a  high 
degree;  and  IV.  Industries  in  whien  the  value  of  the  materials  far 
exceed*  all  other  elements  in  the  cost  of  production  combined, 
although,  in  fact,  compiratively  little  value  has  been  added  by 
these  operations,  and  only  a  small  number  of  arti<ans  or  laborers 
Supported.  The  following  table  is  intended  to  illustrate  the  rela- 
tion of  materials  to  Drtvduct.  indicated  aboro— 
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*  All  the  industries  tabulated  were  assigned  entire  to  ona  eh)'  I 
or  another,  according  to  the  principles  indicated  in  the  text.  TL  a 
lines  of  div.Ui»t>  takm  for  th«  second,  third,  aad  fourth  clasyea 
w<  ro:  '  II  wh.  re  th"  value  of  the  materials  ia  less  than  two-nfthaoi 
thnt  of  the  ultima  to  product;  (2)  where  the  value  of  the  material* 
is  from  two- fifths  to  four-fifths  of  that  of  tha  ultimate  product; 
and  1  .i)  where  the  value  of  the  materials  is  over  four-flftha  of  thaw 
of  die  ultimate  product. 

t  In  this  table  the  same  groups  of  industries  ia  1870  are  com- 
pared with  each  other.  The  table  differs  from  that  contained  iu 
the  volume  on  Matiufncturea  of  the  Ninth  Cenaus  and  in  the 
Compendium  of  that  census  in  this,  that  the  mining  and  fob  in  a; 
ini<  re«t*.  and  the  statistics  of  a  few  industries  which  form  tb«- 
subject  of  special  reports  in  the  census  of  1880  ara.  f or  purpoatav 
of  comparison,  excluded  herefrom. 
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Value*  in  Dollars  op  thr  Products  op  Domestic  Aoricvltttrb 
Exported  prom  tbs  United  States  for  thr  Years 

1686.  1887  and  1588. 


1887. 

1888. 

Animals .  >•>••■••■••■••  ••••»• 

Provisions,  including  Meat  > 

12,518.660 
718.054 

90.625.216 

125.846.658 
3.3U8.308 
1,949.990 

2GW>1.9lti 
9.2V>.170 
27.158.457 

8.011,686 

10A9B.362 
810,670 

62,783.296 

165.768,662 
2,669,966 
1.9U7.409 

20C,30O,rS0 
9.011. 4M 
25.948.277 

7,275.647 

12,885,000 
924.136 

■  93.068.706 

127.161.687 
3.M0.318 
1.516.690 

22:1.022,132 
8.45H.608 
21.9Sd,<j«4 

oV356,746 

lextilee.  Unmanufactured.. 
Vegetable  Oii»  and  Oil-cake. 

AU  Other  Agricultural  Pro- j 

Tots]  Value  of  AtrieultuO 

Total  Value  of  all  Exports) 
of  Domestic  -Merchandise.  J 

484.964.595 

523.073.798 

500,840.086 

665,964.852 

703^)22,923 

683,?62,104 

73.82 

74.40 

73.23 

From  a  comparison  of  tbe  facti  given  in  the  various  bibles  here- 
with presented,  it  will  be  evident  that,  with  the  exception  if  (bos* 
items  called  "manufactures"  in  the  Census  Reports  which  are  not 
properly  manufacturts,  but  the  conversion  of  article*  of  food  into 
a  moro  suitable  and  convenient  form  for  fchipinont  to  foreign 
oouotriee— at,  for  instance,  slaughtering  of  aniuiaK  and  grinding 
and  packing  of  wheat  in  barrels— the  manufactures  j(  the  United 
States  are  intended  and  used  tor  home  consumption.  The  amount 
of  these  cxporfed  is  very  small  at  compaied  with  the  total  of  the 
export*.  There  U  no  one  manuliictured  article  of  which  the 
United  States  bos  northing  like  a  inoioroly  abroad,  or  which 
greatly  predominates  in  importance  a*  an  article  of  export  over 
any  other  article. 

The  following  data,  compiled  from  tne  report*  of  the  Bureau  of 
Statistic*,  will  glvo  a  sufficiently  complete  and  comprehensive  view 
of  the  nature  of  the  import*  into  the  United  State*. 


the 


The  imported  article* 
dutiable,  ar 


,  are  thu 


including  those  admitted  freeof  duly  and 


A.  Article*  of  food  and  live  animal*.  B.  Article*  iu  a  crnJc 
condition  uhichtnter  into  the  variou*  procteee*  rf  tomcttic  mine- 
try.  C.  Article*  wholly  or  partially  mannfaititred  for  <»e.  it 
materials  in  the  manvfacture*  and  mechanic  urt*>  D.  Articli* 
manufactured  ready  for  consumption.  £.  Article*  of  Waaf  try 
ute,  Inrurie*,  etc.  The  following  tabfo  give*  tho  amount  in  value 
of  each  of  these  classes  imported  during  the  years  1884  an  1 1$&, 
and  the  average  for  the  five  years  (1881-85);  alto  the  ad  valorem 
rate  of  duty  on  the  dutiable  articles  of  each  class,  and  the  per- 
centage relation  of  the  ad  valorem  duty  to  the  entire  duty  col 


188.  and  1<3&. 

Average  of  Tears  1881-85. 

Trar. 

Free  of  Dnty. 

Dutiable. 

Ad  Valorem 
Rate  on 
Duitable. 

Per  Cent, 
of  Total. 
Duty. 

Free  of  Dnty. 

Dutiable. 

Ad  Valorem 
Rate  on 
Dutiable. 

Per  Cent, 
of  Total. 
Duty. 

!SA- 

$92.^9.2X6 
b6.S6y.991 

1132.136.969 
107,706,369 

44.75 
67.28 

81.15 
84.79 

I86.M1.648 

8b,06<},234 

•130.072.238 
129.9V7.732 

44.90 
46.41 

29  47 
30.57 

1884  B. 
1886 

04.039.567 
8WW7.747 

44.457.174 
87.101,695 

26.82 
25.48 

6.28 
6.33 

97,895,975 
95,001,401 

64.3.58,668 
49.lti3.936 

29.98. 
28.57 

8.21 
7.12 

1884  O. 
1885 

12.1R6.427 
11,185,487 

61.774,216 
61,045,053 

26.48 
27.83 

9.73 
9.61 

11,719.621 
11,850,883 

.  66.492.197 
66.169.652 

29.42 
29.01 

9.87 
9.73 

1884  D. 

18S5 

11 ,085.112 
10,617.405 

123,205,489 
108,636.576 

47.54 
48.28 

30.86 
29.58 

10,207.857 
10,504,980 

135.602.292 
133.155.U50 

47  28 

47.52 

87.31 
32.08 

18*1  E. 
1*85 

1,429,873 
2.041,604 

86.721,276 
72.178.227 

48.12 
50.84 

21.93 
20.69 

1.199.322 
1.4W.551 

78.128.R35 
79.690.3J7 

Jl  09 
60.09 

20  14 
20  49 

Total  18S4 

•211,280.315 

$456,196,194 

av.  41.61 

100.00 

1207.904.425 

•464 ,034  ,230 

■  ».42  06 

100.00 

192.912,234 

45.90 

100.00 

201.877.035 

468,066,570 

41.05 

100.00 

Abolition.  765. 
Adams.  Pres.  Juo.. 754. 
Adams.Pres.Jno.Quincy, 

761. 

Admission  of  Nebraska, 

7S5. 

A  frican  Slave  trade,  771. 
Alabama.  729,  825. 
"  Alabama  "  Claims.  785. 
Alaska.  7M.S.  815.823. 
Algeriue  War.  750. 
Allen  and  Sedition  Law*. 
754. 

Allen.  Ethan.739. 

American  Author*.  769. 

American  imports  of  Iron 
and  Steel,  814. 

American  Seamen,  im- 
pressment of.7.^3. 

Andre.  Major.  743. 

Anonlt,  825. 

Annexation  of  Texas,765. 
AntieUm,  Battle  of.  778. 
Anti-Nebraska  Men,  770. 
Appalachian  Chain.  795. 
Appalachian  region.  795. 
Area  of  Great  Lakes.  792. 
Area  of  United  States, 797 
Arkansas.  765. 
Army  disbanded,  the,  744. 
Arm*  of  the  Potomac.778. 


Arthur's  Administration. 

787. 

Anamination  of  Garfield. 

787. 

Atlanto  Campaign. 782. 
Atlai.tio  Region,  f03. 
Atlantic  and  (lull  Coast*. 

BG1. 

Augusta.  Georgia,  "00. 

Australian  Ballot  Sys- 
tem. 790. 

Rail's  Bluff.Battle  of.776. 

Beginning  of  the  Govern- 
ment. 752. 

Beginning  of  tho  Strug- 
gle. 738. 

Belmont,  Battle  of.  776. 

Bennington,  Battle  of.  712. 

Be,*eraer  Steel,  81 

Bi»Iow  Papers,  767. 

Bill  of  Rights.  738. 

Hill,  the  Euib.irgo.  756. 

Bismarck.  Dak..  HO. 

Bituminous  Coul  firld*  of 
l'enn..  810.  . 

Black  Hawk  War.T&l. 

Blockade  running.  776, 

Bonneville  and  Ei*  i'ar- 

"  Border Ruffinns."  77L 
Border  States.  775. 


Index. 

Boston.  737.740.741.  800. 
Boston  Port  Bill.  7:18. 
Braddock'a  Defeat.  733. 
Br«ndywino.  Battle  of, 

742. 

Brooks  and  Summer.  77L 
Brown,  John,  772 
Buchanan,  Pres.  Jaints, 
771. 

Bull  Run.  Battles  of,  776. 

778. 

Bunker  Hill.  740. 
Burgoyne'a  Invasion, 742. 
Burr's  Conspiracy,  75rt. 
Calhoun.  Joba  C,  757, 
763. 

California.  767.  814. 
California  Fields.  812. 
Campaign  of  1777,  742. 
Campaign  of  177*.  742. 
Cnmpais-uiof  1779,  742. 
763. 

Campaigns  In  the  West, 

778. 

Canada,  attack  on,  740. 
Can  by,  murder  of.  786. 
Capital  removed.  755. 
Carboniferous  Age,  794. 
Carolina.  729. 
dune*  of  the  American 
Revolution.  734. 739. 


Cedar  Creek.  782. 
Census,  751.  7S9. 
Chancel  lorsville.  780. 
Charleston.  S.  C,  800. 
Chattiinoopa,  7S). 
Chicago.  III..  »(0. 
Cbickamaugn,  781. 
Chinese  1  minigrationBlil, 

788  KS1 
CivirRig'hts  Bill,  784. 
Civil  Service  Aot.  789. 
Claims.  Court  01,750. 
Clay,  Henry.  757.  7fi7 
Cleveland,  Pres. 

788. 
Cliffs,  794. 
Climate.  792.  798. 
Coal.  7S>.  809. 
Coal-beds.  8tf>. 
Coust.791. 

Coast  of  California.  805. 
Coi<t.  operations,  on  the. 

716. 

Coast  ranges,  795. 
Colonial  Oppression.  735. 
Colorado,  815. 
Colorings,  794. 
Commerce.  Foreign.  82?, 
829. 

Coromiasionen  to  France, 

741 


Compromise,  Effect*  01 

767. 

Comstoek  Lode,  the,  814 
Confederacy  Organized, 
773. 

Confederate  Cruiser-.  781 
Confederate  Line  of  De- 
fense, 775. 
Confederate  Finsi  cr».,734 
Congref«.ContineuiaJ.i36, 

738, 7-Jtf. 
Connecticut.  729. 730,  746. 
Connecticut  Compromise, 
740. 

Conquest  of  Canada, 734, 
Constitution,  746-751. 
Constitutional  Union 

Party,  772. 
Conventions  of  1&S2,  709. 
Convict  Law,  788. 
Copper,  817. 
Corinth.  779. 
Cornwallis,  Lord,  743. 
Cost  of  the  Civil  War.  7f«i 
Cotton,  >>25.S2>». 
Cotton  Gin.  the,  7ft). 
Cowpens.  Battle  of, 743. 
Creek  War,  758. 
Cuba.  709. 

Cumberland.  Aia>j  oltlm, 
777. 
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Custer  Massacre,  786. 
Dakota,  815. 

lhi\  w.  Ji  ffT.-on.  773.  783. 

Declaration  of  Independ- 
ence. 741 

De  Kalb,  Baron,  743. 

Delaware.  730. 

Democratic  Party.  Split 
in  the,  772. 

Denver.  Colo.,  *00. 

Detroit.  Surrender  of. 757 

Different  Coal-fields,  810. 

Difficulties  with  France. 
751. 

Discovery  and  Settlement 
_  of  America.  723. 
Dispute 


Douglass, 

770,  772. 


ers, 

A., 


Downfall  of  tho  Federal 

Party,  759. 
Draft  Riot*.  781. 
Pred  Scott  Decision.  772. 
Dutch  Set.tlemenU.730. 
Early  Discoveries.  729. 
Eastern  Kentucky  Coal- 
-field. 811. 

Efforts  to  found  ooloniee, 

721. 

Electoral  College,  748. 

Lk-ctoraJ  Com  mission, 749 

Election  of  18flu,  772. 

Election  of  1864.782, 

Election  of  1876, 787. 

Election  of  1R8U.  767, 

Election  of  1884. 788. 

Eleventh  Amend uicnt.754 

Emancipation,  779. 

Emancipation  Proclama- 
tion. 77V. 

Embargo  Art.  756. 

End  of  tho  Dutch  Power, 
73D. 

English  Policy  toward* 

the  Colonist i,  731. 
Ere,  of  Oood  Feeling.  759. 
Erie  Canal.  76u, 
Eutaw  Spring..  Battle  of 

Evacuation  of  New  York, 
741. 

Executive  Departments. 

748. 

Expedition  of  Doniphan, 

Fair  Oak*.  Battle  of. 
Fall  of  the  Confederacy. 

783. 

Federalists    and  Anti- 
Federalists.  752. 
federal  Jurisdiction,  749. 
Filibustering.  769. 
Fillmore,  Pre*.  Millard. 
_  "67. 768. 

rirst  Ten  Amendments, 
the.  751. 

Fishery  Question.  785. 

Five  Forks.  Battle  of,783. 

Florida.  729,  76u. 

Foreign  Officers,  742. 

Foreign  Relations,  777. 

Forest*  of  Interior.  806. 

Forests  of  North  Amer- 
ica. 803. 

Formation  of  the  Con- 
stitution. 744. 

Fort  DonolsoD,  777. 

Fort  DuQuesne,  733. 

Fort  Erie,  Battlo  of,  758. 

Fort  Henry, 777. 

Fort  Sumter,  774. 

Fourteenth  Amendment, 
784. 

Fourth  Administration, 
755. 

France.  732.733.  734,  742. 
Franklin,  Benjamin,  73<J, 
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'UNIVERSALIST  CHURCH,  a  religious  body  in  tho 
United  States  of  America,  especially  in  tho  Now  England 
States,  which  has  for  its  distinguishing  tenet,  the  doctrine 
of  the  final  salvation  of  all  souls  from  sin  through  Christ. 
The  pioneers  of  Universalism  in  America  were  Dr  George 
De  Benneville,  who  taught  from.  1741  principally  in 
Pennsylvania;  Dr  Charles  Chauucy,  of  tho  First  Church, 
Boston  (notably  in  TIte  Salvation  of  All  Men,  published  in 
1784) ;  Dr  Joseph  Huntington,  of  Coventry,  Conn,  (whose 
Calvinism  Improvedvras  published  after  his  death  in  1796); 
John  Murray,  Elhanan  Winchester,  Caleb  Rich,  and,  very 
specially,  Hosca  Ballou.  Murray  is,  however,  regarded  as 
"the  father  of  Universalism  in  America.*'  In  1750  James 
Relly  had  avowed  himself  a  Universalist,  basing  his  belief 
on  a  theory  quite  peculiar;  Murray,  who  had  preached  as 
a  Methodist  in  England  and  Ireland,  was  Relly's  most  dis- 
tinguished convert  In  1770  he  came  to  America,  and, 
under  circumstances  so  strango  that  most  Universalists 
regard  them  as  providential,  overcoming  a  deep  reluct- 
ance, he  preached  at  Good  Luck.  New  Jersey,  and  organ- 
ized a  society,  "The  Independent  Christian  Church,"  at 
Gloucester.  Massachusetts.  Hosca  Ballou — a  convert  from 
the  Calvinbt  Baptists— took  up  the  cause  in  1790,  and 
published  the  work  that  is  regarded  by  Universalis^  as 


epoch  malting,  A  TrtalUe  on  Atonement  The  number  of 
ministers  increased,  and  societies  were  formed.  These  in 
due  time  became' the  constituents  of  larger  organizations, 
till  a  "  New  England  convention  "  saw  occasion,  in  1803,  to 
adopt  a  "  profession  of  faith,"  which  in  three  short  article* 
avowed  belief  in  the  Bible  as  making  known  in  a  Divine 
revelation  the  nature  of  God,  the  mission  of  Christ,  the 
final  holiness  of  all  souls,  and  the  necessity  of  good  works. 
In  1666  a  general  convention,  composed  of  delegates  from 
the  State  conventions,  was  incorporated^  It  has  jurisdic- 
tion throughout  the  United  States  and  Canada.  It  has  a 
"  Murray  fund  "  of  about  $135,000.  Under  the  auspices 
of  the  Universalist  Church  are  the  "woman's  centenary 
association,"  the  "  Universalist  historical  society,"  several 
organized  charities,  four  colleges,  three  theological  schools, 
and  five  academies, — the  total  value  of  the  schools,  includ- 
ing endowments,  beiug  hardly  less  than  3  million  dollars. 
It  publishes  eight  periodicals.  Tho  1'ear  Book  for  1887 
gives  the  following  summary: — 1  general  convention;  22 
State  conventions;  945  parishes,  38,429  families;  696 
churches,  35,550  members:  634  Sunday  schools,  51,871 
members;  789  church  edifices,  value  above  indebtedness, 
87,493,927:  673  clergymeu  in  fellowship  and  120  licensed 
lay  preachers. 
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riginal  (T1HE  mediajral  Latin  term  vniversitas  (from  which  the 
.««">6  X    Eugliab  word  "  university  "  is  derived)  was  originally 
'~*     employed  to  denote  any  community  or  corporation  re- 
aaj.    garded  under  its  collective  aspect    When  used  in  its 
jsity  "  modern  sense,  as  denoting  a  body  devoted  to  learning  and 
education,  it  required  the  addition  of  other  words  in  order 
to  completo  the  definition,— the  most  frequent  form  of  ex- 
pression being  "universitas  magistrorum  et  scholarium"  (or 
,  11ml-  "discipulorum  ").   In  the  course  of  time,  probably  towards 
(Ion  In  the  latter  part  of  the  14th  century,  the  term  began  to  be 
used  by  itself,  with  tho  exclusive  meaning  of  a  community 
of  teachers  and  scholars  whose  coqwate  existence  had 
been  recognized  and  sanctioned  by  civil  or  ecclesiastical 
authority  or  by  both.    But  the  moro  ancient  and  custom- 
ary designation  of  tho  university  in  mcdimval  times  (re- 
garded as  a  place  of  instruction)  was  "studium  generate" 
(or  sometimes  "  studium  "  alone),  a  terra  implying  a  centre 
of  instruction  for  all.2    The  expressions  "univcraiUs 
atudii''  and  "universitatis  collegium"  are  also  occasionally 
to  be  met  with  in  official  documents. 

It  is  necessary  however,  to  bear  in  mind,  on  the  one 
hand,  that  a  university  often  had  a  vigorous  virtual  exist- 
ence loug  before  it  obtained  that  legal  recognition  which  en- 
titled it,  technically,  to  take  rank  as  a  "  studium  generale," 
and,  on  the  other  hand,  that  hostels,  halls,  and  colleges, 
together  with  complete  courses  in  all  the  recognized 
branches  of  learning,  were  by  no  means  necessarily  in- 
volved In  the  earliest  conception  of  a  university.  The 
university,  in  its  earliest  stage  of  development,  appears  to 
have  been  simply  a  scholastic  guild, — a  spontaneous  com- 
bination, that  is  to  say,  of  teachers  or  scholars,  or  of 
both  combined,  and  formed  probably  on  the  analogy  of  the 
trades  guilds,  and  the  guilds  of  aliens  in  foreign  cities,  which, 
in  tho  course  of  tho  13th  and  14th  centuries,  are  to  be. 
found  springing  up  in  most  of  the  great  European  centres. 
The  design  of  theso  organizations,  in  the  first  instance,  was 

■  :  *  11  U  the  design  of  the  preaent  aiudo  to  exhibit  tho  uwvenitica  in 
their  historical  doveloDmcut,  each  being  brought  under  nolle*,  aa  far 
as  practicable,  in  the  order  of  it*  original  foundation.  la  the  alpha- 
betical euun.*r.tl  >n  la  tho  table  at  the  eud,  the  date  of  foundation 
thus  Mine,  to  Indicate  approximately  tho  pl.ico  where  any  university 
b  nr»t  referred  to. 

-    iDonlfle.  flit  I'^rcmWen  da  UUUlalUrt,  I.  30. 


little  moro  than  that  of  securing  mutual  protection,— for 
the  craftsman,  in  the  pursuit  of  his  special  calling,— for 
the  alien,  as  lacking  the  rights  and  privileges  inherited 
by  the  citizen.  And  so  the  university,  composed  as  it  waa 
to  a  great  extent  of  students  from  foreign  countries,  was  a 
combination  formed  for  the  protection  of  its  members  froni 
the  extortion  of  the  townsmen  and  the  other  annoyances 
incident  in  mediaeval  times  to  residence  in  a  foreign  state. 
It  was  a  first  stage  of  development  in  connexion  with 
these  primary  organizations,  when  the  chancellor  of  the 
cathedral,  or  some  other  authority,  began,  as  we  shall 
shortly  sec,  to  confer  on  their  masters  tho  right  of  teach- 
ing at  any  similar  centre  that  either  already  existed  or 
might  afterwards  be  formed  throughout  Europe, — "facultas 
ubique  docendi."  It  was  a  still  further  development  when 
it  began  to  bo  recognized  that,  without  a  licence  from  either 
pope,  emperor,  or  king,  no  "  studium  generale  "  could  bo 
formed  possessing  this  right  of  conferring  degrees,  which 
originally  meant  nothing  more  than  licences  to  teach. 

In  order,  however,  clearly  to  understand  tho  conditions  chief 
under  which  the  earliest  universities  camo  into  existence,  facts 
it  is  necessary  to  take  account,  not  only  of  their  organ iza-  J" 
tion,  but  also  of  their  studies,  and  to  recognize  the  main  i^rnlng'' 
influences  which,  from  the  6th  to  the  12th  century,  served  before 
to  modify  both  the  theory  and  the  practice  of  education,  the  ma- 
in the  former  century,  the  schools  of  the  Roman  empire,  ver»ilJT 
which  had  down  to  that  time  kept  alive  the  traditions  of  er<* 
pagan  education,  had  been  almost  entirely  swept  away  by 
the  barbaric  invasions.    Tho  latter  century  marks  tho 
period  when  the  institutions  which  supplied  their  place — 
the  episcopal  schools  attached  to  the  cathedrals  and  the 
monastic  schools — attained  to  their  highest  degree  of  influ 
ence  and  reputation.    Between  these  and  the '  reboots  of 
the  empire  there  existed  an  essential  difference,  in  tbat  the 
theory  of  education  by  which  thoy  were  pervuded  wat,  iu 
complete  contrast  to  tho  Biniply  secular  theory  of  tho 
schools  of  paganism.    The  cathedral  school  taught  only 
what  was  supposed  to  be  necessary  for  the  education  of 
the  priest ;  the  monastic  school  taught  only  what  waa 
supposed  to  bo  in  harmony  with  tho  aims  of  the  monk.' 
But  between  tho  pagan  system  and  tho  Christian  system 
by  which  it  had  been  superseded  there  yet  existed  6ome-. 
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thing  that  was  common  to  both  :  the  latter,  oven  in  the 
nnrrow  and  meagre  instruction  which  it  imparted,  could 
not  altogether  dispense  with  the  ancient  text-books,  simply 
because  there  were  no  others  in  existence.  Certain 
treatises  of  Aristotle,  of  Porphyry,  of  Martianus  Capella, 
and  of  Boetius  continued  consequently  to  be  used  and 
studied  ;  and  in  the  slender  outlines  of  pagan  learning 
thus  still  kept  in  view,  and  in  the  exposition  which  they 
necessitated,  we  recognize  the  main  cause  which  prevented 
the  thought  and  literature  of  classic  antiquity  from  falling 
altogether  into  oblivion. 
Rcvirai  Under  the  rule  of  the  Merovingian  dynasty  even  those 
in  timj  Kcanty  traditions  of  learning  declined  throughout  the 
ofClurlw  Frankish  dominions;  but  in  England  the  designs  of 
*  ™a  Gregory  the  Great,  as  carried  out  by  Theodorus,  Bede, 
and  Alcuin,  resulted  in  a  great  revival  of  education  and 
letters.  The  influence  of  this  revival  extended  in  the  8th 
and  9th  centuries  to  Frankland,  where  Charles  the  Great, 
advised  and  aided  by  Alcuin,  effected  a  memorable  refor- 
mation, which  included  both  the  monastic  and  the  cathe- 
dral schools;  while  the  school  attached  to  the  imperial 
court,  known  as  the  Palace  School,  also  became  a  famous 
centre  of  learned  intercourse  and  instruction. 
Its  eon-  But  the  activity  thus  generated,  and  the  interest  in 
neiion  learning  which  it  served  for  a  time  to  diffuse,  well  nigh 
r^it"/^'  died  out  amid  the  anarchy  which  characterizes  the  10th 
I'«rijT°  century  in  Latin  Christendom,  and  it  is  at  least  question- 
doubtful,  able  whether  any  real  connexion  can  bo  shown  to  have 
existed  between  this  earlier  revival  and  that  remarkable 
movement  in  which  the  university  of  Paris  had  its  origin. 
On  the  whole,  however,  a  clearly  traced,  although  imper- 
fectly continuous,  succession  of  distinguished  teachers  has 
inclined  the  majority  of  those  who  have  studied  this  ob- 
scure period  to  conclude  that  a  certain  tradition  of  learn- 
ing, handed  down  from  the  famous  school  over  which 
Alcuin  presided  at  the  great  abbey  of  St  Martin  at  Tours, 
continued  to  survive,  and  became  the  nucleus  of  the  teach- 
ing in  which  the  university  took  its  rise.  But,  in  order 
adequately  to  explain  the  remarkablo  development  and 
novel  character  which  that  teaching  assumed  in  the  course 
of  the  12th  and  13th  centuries,  it  is  necessary  to  take 
account  of  the  operation  of  certain  more  general  causes  to 
which  the  origin  of  the  great  majority  of  the  earlier  uni- 
versities may  in  common  unhesitatingly  be  referred.  These 
causes  are — (1)  the  introduction  of  new  subjects  of  study, 
as  embodied  in  a  new  or  revived  literature ;  (2)  the  adop- 
tion of  new  methods  of  teaching  which  were  rendered 
necessary  by  tbe  new  studies ;  (3)  the  growing  tendency 
to  organization  which  accompanied  the  development  and 
consolidation  of  the  European  nationalities. 

That  the  earlier  universities  took  their  rise  to  a  great 
extent  in  endeavours  to  obtain  and  provide  instruction  of 
a  kind  beyond  the  range  of  the  monastic  and  cathedral 
schools  appears  to  bo  very  generally  admitted,  and  this 
general  fact  has  its  value  in  assisting  us  to  arrive  at  a 
conclusion  with  respect  to  the  origin  of  the  first  European 
university, — that  of  Salerno  in  Italy,  which  became 
known  as  a  school  of  medicine  as  early  as  the  9th  century. 
The  circumstances  of  its  rise  are  extreinHy  obscure,  aud 
whether  it  was  monastic  or  secular  in  its  origin  has  been 
much  disputed.  Ono  writer1  derives  its  origin  from  an 
independent  tradition  of  classical  learning  which  continued 
to  exist  in  Italy  down  to  tho  10th  century.  Another 
writer  *  maintains  that  it  had  its  commencement  in  the 
teaching  at  the  famous  Benedictine  monastery  of  Monto 
Cassino,  where  the  study  of  medicine  was  undoubtedly 
pursued.    But  various  facts  may  be  urged  in  contraven- 

»  Do  Renxi,  Storia  Docuvuntola  ddln  Saul*  iftdica  di  Saltrnc, 
•d.  1857,  p.  145. 
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tion  of  such  a  theory.  Tho  school  at  Salerno,  so  far  aa 
its  history  can  bo  traced,  appears  to  hove  been  entirely 
a  secular  community ;  it  was  distinguished  also  by  its 
catholic  spirit,  and,  at  a  time  when  Jews  were  the  object  of 
religious  persecution  throughout  Europe,  members  of  this 
nationality  were  to  be  found  both  as  teachers  and  learners 
at  Salerno.  Situated,  moreover,  as  it  was  on  the  sea- 
coast,  its  communication  with  the  neighbouring  island  of 
Sicily  was  easy  and  frequent ;  and  it  would  accordingly 
seem  far  more  probable  that  it  was  owing  to  the  new 
knowledge  gained  from  the  Saracens,  after  their  occupa- 

I  tion  of  that  island,  that  Salerno  acquired  its  reputation. 

'  It  was  by  a  band  of  the.«e  invaders  that  Bertharius,  abbot 
of  Monte  Cassino,  and  the-  author  of  certain  medical 
treatises,  was  massacred  along  with  his  monks  in  the  year 
883  The  Saracens  woro  famed  for  their  medical  skill, 
and,  by  their  translations  of  Galen  and  Hippocrates,  did 
much  to  advance  the  study  ;  and,  according  to  Jourdain,1 
there  were  translations  from  the  Arabic  into  Latin  long 
before  tho  time  of  Constantino  tbe  African,  but  these 
versions  have  perished.  In  the  course  of  the  1 1th  century, 
under  the  teaching  of  Constantino  the  African  (d.  1087), 
the  celebrity  of  Salerno  becamo  diffused  all  over  Europe. 
Ordericus  Vitalis,  who  wrote  in  the  first 'half  of  the  12  th 
century,  speaks  of  it  as  then  long  famous.  In  1231  it 
was  constituted  by  the  emperor  Frederick  IL  the  only 
school  of  medicino  in  tho  kingdom  of  Naples. 

It  was  at  a  considerable  interval  after  the  rise  of  the  TWLlrg 
school  at  Salerno,  about  the  year  1113,  that  Irnerius  com-  °r 
menced  at  Bologna  his  lectures  on  the  civil  law.  This  1™eri,u 
instruction,  again,  was  of  a  kind  which  the  monastic  and  Bologna 
cathedral  schools  could  not  supply,  and  it  also  met  a  new 
and  pressing  want  The  states  of  Lombardy  were  at  this 
time  rising  rapidly  in  population  and  in  wealth  ;  and  tho 
greater  complexity  of  their  political  relations,  their  increas- 
ing manufactures  and  commerce,  called  for  a  more  definite 
application  of  the  principles  embodied  in  the  codes  that 
had  been  handed  down  by  Theodosius  and  Justinian.  But 
tbe  distinctly  secular  character  of  this  new  study,  and  its 
intimate  connoxion  with  the  claims  and  prerogatives  of  the 
Western  emperor,  aroused  at  first  the  susceptibilities  of  the 
Roman  see,  and  for  a  time  Bologna  and  its  civilians  were 
regarded  by  the  church  with  distrust  and  even  with  alarm. 
These  sentiments  were  not,  however,  of  long  duration.  In 
tho  year  1151  the  appearance  of  the  Decretum  of  Gratian,  Decnttn 
largely  compiled  from  apurious  documents,  invested  the  offJr»u«j 
studies  of  the  canonest  with  fresh  importance ;  and  J^jJ" 
numerous  decrees  of  past  and  almost  forgotten  pontiffs  now  J^°* 
claimed  to  take  their  stand  side  by  side  with  the  enact- 
ments contained  in  the  Coipu*  Jurit  Cim'lis.  They  con- 
stituted, in  fact,  tho  main  basis  of  those  now  pretensions 
asserted  with  so  much  success  by  the  popedom  in  the 
course  of  the  12th  and  13th  centuries.  It  was  necessary, 
accordingly,  that  the  Deerelvm  should  bo  known  and 
studied  beyond  the  walls  of  the  monastery  or  the  episcopal 
palace,  and  that  its  pages  should  receive  authoritative  ex- 
position at  some  common  centre  of  instruction.  Such  a 
centre  was  to  be  found  in  Bologna.  The  needs  of  the 
secular  student  and  of  tho  ecclesiastical  student  were  thus 
brought  for  a  timo  into  accord,  and  from  the  dayB  of 
Irnerius  down  to  tho  close  of  the  13th  century  we  have 
satisfactory  evidence  that  Bologna  was  generally  recognized 
as  the  chief  school  both  of  the  civil  and  the  canon  law.4 
It  has  indeed  been  asserted  that  university  degrees  were 
instituted  there  as  early  as  the  pontificate  ofr  Eugenius 
III.  (1145-53),  but  the  statement  rests  on  no  good 
authority,  and  is  in  every  way  improbable.  There  is, 
however,  another  tradition  which  is  in  better  harmony 

*  Sur  tAg«  tt  rOrigine  des  Tradmliont  Latinei,  ice,  p.  225. 
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with  the  known  facta.  When  Barbarossa  marched  his 
forces  into  Italy  on  his  memorable  expedition  of  1155, 
and  reasserted  those  imperial  claims  which  bad  so  long 
lain  dormant,  the  professors  of  the  civil  law  and  their 
scholars,  bat  more  especially  the  foreign  students,  gathered 
round  the  Western  representative  of  the  Roman  Caesars, 
and  besought  his  intervention  in  their  favour  in  their 
relations  with  the  citizens  of  Bologna.  A  large  proportion 
of  the  students  were  probably  from  Germany  ;  and  it  did 
not  escape  Frederick's  penetration  that  the  civilian  might 
prove  an  invaluable  ally  in  tho  assertion  of  his  imperial 
pretensions.  He  received  the  suppliants  graciously,  and, 
finding  that  their  grievances  were  real,  especially  against 
the 'landlords  in  whose  house.*  they  were  domiciled,  he 
granted  the  foreign  students  substantial  protection,  by 
conferring  on  them  certain  special  immunities  and  privi- 
leges (November  1158).1  Theso  privileges  wero  embodied 
in  the  celebrated  Avthentica,  Habiia,  in  the  Corpus  Juris 
Civilit  of  tho  empire  (bk.  iv.  tit.  13),  and  were  eventually 
extended  so  as  to  include  all  the  other  universities  of  Italy. 
In  them  we  may  discern  the  precedent  for  that  state  pro- 
tection of  the  university  which,  however  essential  at  one 
time  for  the  security  and  freedom  of  the  teacher  and  tho 
tanght,  has  been  far  from  proving  an  unmixed  beuefit, — 
the  influence  which  the  civil  power  baa  thus  been  able  to 
exert  being  too  often  wielded  for  the  suppression  of  that 
▼ery  liberty  of  thought  and  inquiry  from  which  the  earlier 
universities  derived  in  no  small  measure  their  importance 
and  their  fame. 

But,  though  there  was  a  nourishing  school  of  study,  it 
is  to  be  observed  that  Bologna  did  not  possess  a  university 
so  early  as  1158.  Its  first  university  was  not  constituted 
until  the  close  of  the  12th  century.  The  "universities" 
at  Bologna  were,  as  Denifle  has  shown,  really  student  guilds, 
formed  under  influences  quite  distinct  from  the  protecting 
clauses  of  the  Aulhtniica,  and  suggested,  as  already  noted, 
by  tho  precedent  of  those  foreign  guilds  which,  in  the 
course  of  the  12th  century,  began  to  rise  throughout 
western  Europe.  They  had  their  ,  origin  in  the  absolute 
necessity,  under  which  residents  in  a  foreign  city  found 
themselves,  of  obtaining  by  combination  that  protection 
and  those  rights  which  they  could  not  claim  as  citizens. 
These  societies  wero  modelled,  Denifle  considers,  not  on 
the  trade  guilds  which  rose  in  Bologna  in  the  13th  century, 
but  on  the  Teutonic  guilds  which  arose  nearly  a  century 
earlier  in  north-western  Europe,  being  essentially  "  spon- 
taneous confederations  of  aliens  on  a  foreign  soU."  Ori- 
ginally, they  did  not  include  the  native  student  element 

The  power  resulting  from  this  principle  of  combination, 
when  superadded  to  the  privileges  conferred  by  Barbarossa, 
gave  to  the  students  of  Bologna  a  superiority  of  which 
they  were  not  slow  to  avail  themselves.  Under  the  leader- 
ship of  their  rector,  they  extorted  from  the  citizens  con- 
which  raised  them  from  tho  condition  of  an  op- 
to that  of  a  specially  privileged  class.  The  same 
principle,  when  put  in  force  against  the  professors,  reduced 
the  latter  to  a  position  of  humblo  deference  to  the  very 
body  whom  they  were  called  upon  to  instruct,  and  im- 
parted to  the  entire  university  that  essentially  democratic 
character  by  which  it  was  afterwards  distinguished.  It  is 
not  surprising  that  such  advantages  should  havo  led  to  an 
imitation  and  extension  of  the  principle  by  which  they 
were  obtained.  Denifle  considers  that  the  "  universities  " 
at  Bologna  were  at  one  time  certainly  more  than  four  in 


1  See.Sarlgny,  Q'xh.  d.  rim.  Hechlt,  ili.  152,  491-192.  See  also 
Glesebrecht,  Oeieh.  d.  Kaiseneit  (ed.  1680),  v.  61-62.  The  story  fi 
preserved  in  a  recently  diicovered  metrical  composition  descriptive  of 
the  history  of  Frederick  I. ;  see  SiUungtbtrichU  d.  Bairitch.  A  lead.  d. 
Witstuscha/I,  Phil. -Hist.  Klxue,  1879,  iL  285.  Its  authenticity  is 
called  In  question  by  Denifle,  but  it  would  seem  to  be  quite  In  bar. 
r  with  the  known  facts. 


number,  and  we  know  that  the  Italian  students  alone  were 
subdivided  into  two, — tho  Tuscausand  the  Lombards.    In  Othci 
the  centres  formed  by  secession  from  the  parent  body  a  similar 
like  subdivision  took  place.    At  Vercelli  there  were  four  "n)7"mi- 

tl tJS  ID 

"  universitates,"  composed  respectively  of  Italians,  Eng-  iuly 
lish,  Provencals,  and  Germans ;  at  Padua  thero  were 
similar  divisions  into  Italians,  French  (i.e.,  Fraiu-igtnx, 
comprising  both  English  and  Normans),  Provencals  (in- 
cluding Spaniards  and  Catalans).  'When  accordingly  we 
learn  from  Odofred  that  in  the  time  of  the  eminent  jurist 
Azo,  who  lectured  at  Bologna  about  1200,  the  number  of 
the  students' there  amounted  to  Boine  ten  thousand,  of 
whom  the  majority  were  foreigners,  it  seems  reasonable  to 
conclude  that  the  number  of  these  confederations  of  students 
("tocietates  scholarinm ")  at  Bologna  was  yet  greater. 
It  is  certain  that  they  were  not  formed  simultaneously, 
but,  similarly  to  the  free  guilds,  one  after  the  other, — the 
last  in  order  being  that  of  the  Tuscans,  which  was  com- 
posed of  studonts  from  Tuscany,  tho  Campagna,  and 
Rome.  Nor  are  we,  again,  to  look  upon  them  as  in  any 
way  the  outcome  of  those  democratic  principles  which 
found  favour  in  Bologna,  but  rather  as  originating  in  the 
traditional  home  associations  of  the  foreign  students, 
fostered,  however,  by  the  peculiar  conditions  of  their 
university  life.  As  the  Tuscan  division  (tho  one  least  iu 
sympathy,  in  most  respects,  with  Teutonic  institutions) 
was  the  last  formed,  so,  Denifle  conjectures,  the  German 
"  university  "  may  have  introduced  the  conception  which 
was  successively  adopted  by  the  other  nationalities. 

In  marked  resemblance  to  the  guilds,  these  confederations  The 
were  presided  over  by  a  common* head, — the  "rector  schola-  rector, 
rium,"  an  obvious  imitation  of  the  "rector  societatum"  or 
"artium"  of  the  guild,  but  to  be  carefully  distinguished 
from  the  "  rector  scholarum,"  or  director  of  the  studies,  with 
whose  function  the  former  officer  had,  at  this  time,  nothing 
in  common.  Like  tho  guilds,  again,  the  different  nations 
were  represented  by  their  "consiliarii,"  a  deliberative 
assembly  with  whom  the  rector  habitually  took  counsel. 

While  recognizing  the  essentially  democratic  character  of  Mature 
the  constitution  of  these  communities,  it  is  to  be  remem-  age  of  the 
bered  that  the  students,  unlike  the  majority  at  Paris  and**udenU- 
later  universities,  were  mostly  at  this  time  of  mature 
years.    As  tho  civil  law  and  the  canon  law  were  at  first 
the  only  branches  of  study,  the  class  whom  they  attracted 
were  often  men  already  filling  office  in  some  department 
of  the  church  or  state, — archdeacons,  the  heads  of  schools, 
canons  of  cathedrals,  and  like  functionaries  forming  a  con- 
siderable element  in  the  aggregate.    It  has  been  observed, 
indeed,  that  the  permission  accorded  them  by  Frederick  I. 
of  choosing,  in  all  case3  of  dispute,  their  own  tribunal, 
thus  constituting  them,  to  a  great  extent,  *ui  jurii,  seems 
to  presuppose  a  certain  maturity  cf  judgment  among  those 
on  whom  this  discretionary  power  was  bestowed. 

With  the  middle  of  the  13th  century,  these  various  con-  Amalgs. 
federations  became  blended,  for  the  first  time,  into  one  or  nation  of 
other  of  the  two  great  divisions  already  referred  to? — those  of  ^,_nn' 


t«c 


thoUltramontani  andtheCitramontani.JohannesdeV  [trams  t 
being  rector  of  the  former  and  Pantalcon  de  Venetiis  of  the  ii 
latter.    Innocent  IV.,  in  according  his  sanction  to  the  new  divisions, 
statutes  of  the  university  in  1253,  refers  to  them  as  drawn 
up  by  the  "  rectores  et  universita*  scholarium  Bononien- 
sium."    With  tho  commencement  of  the  16th  century,  the 
two  corporations  were  combined  under  one  rector. 

About  the  year  1200  were  formed  tho  two  faculties  of  Faculties 
medicine  and  philosophy  (or  tho  arts1),  the  former  being  instltntcd 

'  The  arts  course  of  study  was  that  represented  by  the  ancient 
tritium  (i.e.,  grammar,  logic,  and  rhetoric)  and  the  qtiadrivium  (£«., 
arithmetic,  geometry,  music,  and  astronomy),  as  handed  down  front 
the  schools  of  the  Roman  empire.  See  J.  B.  MulUnger,  llutory  of 
(As  l/»t«r„«y  o/ Cambridge,  I  24-27. 
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somewhat  the  earlier.  It  was  developed,  as  that  of  the 
civil  law  had  been  developed,  by  a  succession  of  able 
teachers,  among  whom  Tkoddeus  Aiderottus  was  especially 
eminent  The  faculty  of  arts,  down  to  the  Hth  century, 
scarcely  attained  to  equsl  eminence.  The  teaching  of 
theology  remained  for  a  long  time  exclusively  in  the  hands 
of  the  Dominicans ;  and  it  was  not  until  the  year  1360 
that  Innocent  VI.  recognized  the  university  as  a  "studium 
generale  "  in  this  branch,— in  other  words,  as  a  place  of 
theological  education  for  all  students,  with  the  power  of 
conferring  degrees  of  universal  validity. 

In  the  year  1371  the  cardinal  legate,  Anglicus,  compiled, 
as  chief  director  of  ecclesiastical  affairs  iq  the  city,  an 
account  of  the  university,  which  he  presented  to  Urban  V. 
The  information  it  supplies  is,  however,  defective,  owing 
to  the  fact  that  only  the  professors  who  were  in  receipt  of 
salaries  from  the  municipality  are  mentioned.  Of  these 
there  were  twelve  of  civil  law  and  six  of  canon  law  ;  three 
of  medicine,  three  of  practical  medicine,  and  one  of  sur- 
gery ;  two  of  logic,  and  one  each  of  astrology,  rhetoric, 
and  notarial  practice.  The  professors  of  theology,  who,  as 
members  of  the  religious  orders,  received  no  state  remunera- 
tion, are  unmentioned. 

Colleges  existed  at  Bologna  at  a  very  early  date,  but  it 
is  not  until  the  Hth  century  that  we  find  them  possessing 
any  organization.  They  were  designed  solely  for  neces- 
sitous students,  not  being  natives  of  Bologna.  A  separate 
house,  with  a  certain  fund  for  the  maintenance  of  a  speci- 
fied number  of  scholars,  was  all  that  was  originally  con- 
templated. Such  was  the  character  of  that  founded  by 
Zoen,  bishop  of  Avignon,  in  February  1256  (O.S.),  the 
same  month  and  year,  it  is  to  be  noted,  in  which  the  Sor- 
bonne  was  founded  in  Paris.  It  was  designed 1  for  the 
maintenance  of  eight  scholars  from  the  province  of  Avignon, 
under  the  supervision  of  three  canons  of  the  church,  main- 
taining themselves  in  the  university.  Each  scholar  was  to 
receive  24  Bolognese  lire  annually,  for  fivo  years.  The 
college  of  Brescia  was  founded  in  1326  by  William  of 
Brescia,  archdeacon  of  Bologna,  for  poor  foreign  students 
without  distinction  as  to  nationality.  The  Spanish  college, 
founded  in  1364,  for  twenty-four  Spanish  scholars  and  two 
chaplains,  is  noted  by  Denifle  as  the  one  college  founded 
in  mediaeval  times  which  still  exists  on  the  Continent. 

Of  tho  general  fact  that  the  early  universities  rose  in 
response  to  new  wants  the  commencement  of  the  uni- 
versity of  Paris  supplies  us  with  a  further  illustration. 
The  study  of  logic,  which,  prior  to  the  12th  century,  was 
founded  exclusively  on  one  or  two  meagre  compends, 
received  about  the  year  1100,  on  two  occasions,  a  power- 
ful stimulus,— in  tho  first  instance,  from  the  memorable 
controversy  between  Lanfranc  and  Berengar ;  in  the 
second,  from  the  no  less  famous  controversy  between 
Anselm  and  Roscellinus.  A  belief  sprang  up  that  an 
intelligent  apprehension  of  spiritual  truth  depended  on  a 
correct  use  of  prescribed  methods  of  argumentation. 
Dialectic  was  looked  upon  as  "the  science  of  sciences"; 
and,  when,  somewhere  in  the  first  decade  of  the  12th 
century,  William  of  Champeaux  opened  in  Paris  a  school 
for  the  more  advanced  study  of  dialectic  as  an  art,  his 
teaching  was  attended  with  marked  success.  Among  hia 
pupils  was  Abelard,  in  whose  hands  the  study  made  a  yet 
more  notable  advance ;  so  that,  by  the  middle  of  the  cen- 
tury we  find  John  of  Salisbury,  on  returning  from  the 
French  capital  to  England,  relating  with  astonishment, 
not  uitmingled  with  coatempt,  how  all  learned  Paris  had 
gone  well  nigh  mad  in  its  pursuit  and.  practice  of  the  new 
dialectic. 

Abelard  taught  in  the  first  instance  at  the -cathedral 
school  at  Notre  Dame,  and  subsequently  at  the  schools  on 
the  Montagne  Sainto-Geneviove,  of  which  he  was  the 


founder,  and  where  he  imparted  to  logic  its  new  develop- 
ment. But  in  1147  the  secular  canons  of  Ste  Genevieve 
gave  place  to  canons  regular  from  St  Victor  ;  and  hence-  8tudy  of 
forth  tho  school  on  tho  former  foundation  was  merely  a  ' 
school  for  the  teaching  of  theology,  and  was  attended  only 
by  the  members  of  the  house.1  The  schools  out  of  which 
the  university  arose  were  those  attached  to  the  cathedral 
on  the  tie  de  la  Cite,  and  presided  over  by  the  cncuccllor, 
— a  dignitary  who  must  be  carefully  distinguished  from 
the  later  chancellor  of  the  university.  For  a  long  time 
the  teachers  lived  in  separate  houses  on  the  island,  and  it 
was  only  by  degrees  that  they  combined  themselves  into  a 
society,  and  that  special  buildings  were  constructed  for 
their  class-work.  But  the  flame  which  Abelard's  teaching 
had  kindled  was  not  destined  to  expire.  Among  his 
pupils  was  Peter  Lombard,  who  was  bishop  of  Paris  in  Lombard's 
1159,  and  widely  known  to  posterity  as  the  compiler  of  Sentence*. 
the  famous  volume  of  the  Sentence*.  The  design  of  this 
work  was  to  place  before  the  Btudent,  in  as  strictly  logical 
a  form  as  practicable,  the  views  (tententuc)  of  tho  fathers 
and  all  tho  great  doctors  of  the>church  upon  the  chief  and 
most  difficult  points  in  tho  Christiau  belief.  Conceived 
with  the  purpose  of  allaying  and  preventing,  it  really 
stimulated,  controversy.  The  logicians  seized  upon  it  as  a 
great  storehouse  of  indisputable  major  premises,  on  which 
they  argued  with  renewed  energy  and  with  endless 
ingenuity  of  dialectical  refinement ;  and  upon  this  new 
compendium  of  theological  doctrine,  which  became  the 
text-book  of  the  Middle  Ages,  the  schoolmen,  in  their 
successive  treatises  tvper  Sententia*,  expended  a  consider- 
able share  of  that  subtlety  and  labour  which  still  excite  the 
astonishment  of  the  student  of  metaphysical  literature. 

It  is  in  these  prominent  features  in  the  histery  of  these  rjm  of 
early  universities— -the  development  of  new  methods  of  other 
instruction  concurrently  with  the  appearance  of  new 
material  for  their  application — that  we  find  the  most™*1 
probable  solution  of  the  question  as  to  how  the  university, 
as  distinguished  from  the  older  cathedral  or  monastic 
schools,  was  first  formed.  In  a  similar  manner,  it  seems 
probable,  the  majority  of  the  earlier  universities  of  Italy — 
Reggio,  Modena,  Vicenza,  Padua,  and  Vercelli — arose,  for 
they  had  their  origin  independently  alike  of  the  civil  and 
the  papal  authority.  Instances,  it  is  true,  occur,  which 
cannot  be  referred  to  this  spontaneous  mode  of  growth. 
The  university  of  Naples,  for  example,  was  founded  solely 
by  the  fiat  of  the  emperor  Frederick  IL  in  the  year  1224 ; 
and,  if  we  may  rely  upon  the  documents  cited  by  Denifle, 
Innocent  P7.  about  the  year  1245  founded  in  connexion 
with  the  curia  a  "studium  generale,"2  which  was  attached  to 
the  papal  court,  and  followed  it  when  removed  from  Rome, 
very  much  as  the  Palace  School  of  Charles  the  Great  ac- 
companied that  monarch  on  his  progresses. 

As  the  university  of  Paris  became  the  model,  not  only  Early 
for  the  universities  of  France  north  of  the  Loire,  but  also  organlis. 
for  the  great  majority  of  those  of  central  Europe  as  well 
as  for  Oxford  and  Cambridge,  some  account  of  its  early  ,ity  of' 
organization  will  hore  be  indispensable.    Such  an  account  Paria. 
is  rendered  still  further  necessary  by  the  fact  that  the 
recent  and  almost  exhaustive  researches  of  Denifle,  the 
Dominican  father,  have  led  him  to  conclusions  which  on 
some  important  points  run  altogether  counter  to  those  sanc- 
tioned by  the  high  authority  of  Savigny. 

The  original  university,  as  already  stated,  took  its  rise 
entirely  out  of  the  movement  carried  on  by  teachers  on  the 

1  The  riew  of  Thurot  (Dt  I' Organisation  dt  CEnteignement  dant 
CUniversiti  dt  Parit,  pp.  4-7)  that  the  university  arose  out  of  *  com- 
bination of  these  several  schools  is  rejected  by  Dsnifla  (tea  DU  Uni- 
vertitaun,  kc.,  i  fi53-«94). 

«  Where  the  wor-U  ttudium  grvrraU  are  placed  within  marks  of 
quotation  they  occur  in  the  original  charter  of  foundation  of  the  uaK 
verity  referred  to. 
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island,  who  taught  by  virtue  of  tho  licence  conicrred  by 
the  chancellor  of  the  cathedral.  In  the  second  decade  of 
the  13th  century,  it  is  true,  we  find  masters  withdrawing 
themselves  from  his  authority  by  repairing  to  the  left  bank 
of  the  Seine  and  placing  themselves  under  the  jurisdiction 
of  the  abbot  of  tho  monastery  of  Sto  Genevieve ;  and  in 
1255  this  dignitary  is  to  be  found  appointing  a  chancellor 
whose  duty  it  should  bo  to  confer  "  licentia  docendi "  on 
those  candidate*  who  wore  desirous  of  oponing  schools  in 
that  district.  But  it  was  around  the  bestowal  of  this  licence 
by  the  chancellor  of  Notre  Dame,  on  tho  lie  do  la  CiW, 
that  the  university  of  Paris  grew  up.  It  is  in  this  licence 
that  the  whole  significance  of  the  master  of  arts  degree  is 
contained  ;  for  what  is  technically  known  as  admission  to 
that  degree  was  really  nothing  more  nor  less  than  receiving 
the  chancellor's  permission  to  "  incept,"  and  by  "  incep- 
tion "  was  implied  the  master's  formal  entrance  upon,  and 
commencement  of,  the  functions  of  a  duly  licensed  teacher, 
and  his  recognition  as  such  by  his  brothers  in  the  profes- 
sion. The  previous  stage  of  his  academic  career,  that  of 
bachelordom,  had  been  one  of  apprenticeship  for  the 
mastership ;  and  his  emancipation  from  this  state  was 
symbolized  by  placing  the  magisterial  cap  (birelta)  upon 
his  head,  a  ceremony  which,  in  imitation  of  the  old  Roman 
ceremony  of  manumission,  was  performed  by  his  former 
instructor,  "under  whom"  he  was  said  to  incept  He 
then  gave  a  formal  inaugural  lecture,  and,  after  this  proof 
of  magisterial  capacity;  was  welcomed  into  the  society  of 
his  professional  brethren  with  set  speeches,  and  took  his 
seat  in  his  master's  chair. 

This  community  of  teachers  of  recognized  fitness  did  not 
in  itself  suffice  to  constitute  a  university,  but  some  time 
between  the  years  1150  and  1170,  tho  period  when  the 
Sentence*  of  Peter  Lombard  were  given  to  the  world,  the 
university  of  Paris  came  formally  into  being.  Ita  first 
written  statutes  were  not,  however,  compiled  until  about 
the  year  1208,  and  it  was  not  until  long  after  that  date 
that  it  possessed  a  "  rector."  It3  earliest  Yecognition  as  a 
legal  corporation  belongs  to  about  the  year  1211,  when  a 
brief  of  Innocent  IIL  empowered  it  to  elect  a  proctor  to 
be  its  representative  at  tho  papal  court.  By  this  permis- 
sion it  obtained  the  right  to  sue  or  to  be  sued  in  a  court 
of  justice  as  a  corporate  body. 

This  papal  recognition  was,  however,  very  far  from  im- 
plying the  episcopal  recognition,  and  the  earlier  history  of 
the  new  community  exhibits  it  as  in  continual  conflict 
alike  wilb  the  chancellor,  the  bishop,  and  tho  cathedral 
chapter  of  Paris,  by  all  of  whom  it -was  regarded  aa  a 
centre  of  insubordination  aud  doctrinal  licence.  Had  it 
uot  bocn,  indeed,  for  tbe  papal  aid,  the  university  would 
probably  not  liave  survived  the  contest;  but  with  that 
pov.erful  assistance  it  came  to  be  regarded  as  the  great 
Transalpine  centre  of  orthodox  theological  teaching. 
Successive  pontiffs  down  to  tbe  great  schism  of  1378, 
made  it  one  of  the  foremost  points  of  their  policy  to 
cultivate  friendly  and  confidential  relations  with  tbe 
authorities  of  the  university  of  Paris,  and  systematically  to 
discourage  tbe  formation  of  theological  faculties  at  other 
cen  res.  In  1231  Gregory  IX.,  in  the  bull  Parent  Seien- 
tianiMy  gave  full  recognition  to  the  right  of  the  several 
faculties  to  regulate  and  modify  the  constitution  of  the 
entire  university, — a  formal  sanction  which,  in  Denifle's 
opinion,  rendered  the  bull  in  questioa  tbe  Magna  Charta 
of  the  university. 

In  compering  tho  relative  antiquity  of  the  universities 
of  Paris  and  Bologna,  it  is  difficult  to  give  an  unqualified 
decision.  Tho  university  of  masters  at  the  former  was 
probably  slightly  anterior  to  the  university  of  students  at 
the  latter ;  but  there  is  good  reason  for  believing  that 
in  reducing  its  traditional  customs  to  statutory  form, 


largely  availed  itself  of  the  precedents  afforded  by  the 
already  oxisting  code  of  the  Transalpine  centre,  while  its 
rectorship,  proctorships,  and  four  "  nations  "  are  all  clearly 
distinct  adaptations  of  tho  corresponding  divisions  at 
Bologna.  These  nations,  which  included  both  professors  The 
and  scholars,  were — (1)  thi  French  nation,  composed,  in  ""■ 
addition  to  the  native  element,  of  Spaniards,  Italians,  and 
Greeks  ;  (2)  tho  Picard  nation,  representing  the  students 
from  the  northeast  and  from  the  Netherlands ;  (3) 
the  Norman  nation  j  (4)  the  English  nation,  comprising, 
besides  students  from  the  provinces  under  English  rule, 
those  from  England,  Ireland,  Scotland,  and  Germany. 
These  several  nations  first  came  into  existence  some  time 
before  the  year  1219,  and  all  belonged,  to  tbo  faculty 
of  arts ;  but  the  fully  developed  university  was  divided 
into  four  faculties, — threo  "  superior,"  viz.,  those  of  theo- 
logy, canon  law,  and  medicine,  and  one  "  inferior,"  that  of 
arts.  Tho  head  of  each  faculty  was  the  dean ;  tbe  head 
of  each  nation  was  the  proctor.  Tbe  rector,  who  in  tho 
first  instance  was  head  of  the  faculty  of  arts,  by  whom  ho 
was  elected,  was  eventually  head  of  tbe  whole  university. 
Each  of  the  nations  and  each  of  the  superior  faculties, 
while  subject  to  the  general  authority  which  he  represented, 
was,  like  a  royal  colony,  in  a  great  measure  self-governed, 
and  made  statutes  which  were  binding  simply  on  its  own 
members.  Congregations  of  the  faculty  of  arts  were  pre- 
sided over  by  the  rector,  who  discharged  the  same  function 
when  general  congregations  of  the  whole  academic  com- 
munity were  convened.  In  the  former  the  votes  on  any 
question  were  taken  by  nations,  in  tho  latter  by  faculties 
and  nations..  Only  "regents,"  that  is,  masters  actually 
engaged  in  teaching,  had  any  right  to  be  present  or  to  vote 
in  congregations.  Neither  the  entire  university  nor  tbe 
separate  faculties  had  thus,  it  will  be  seen,  originally  a 
common  head,  and  it  was  not  until  the  middle  of  the  14tb 
century  that  the  rector  became  tho  head  of  the  collective 
university,  by  the  incorporation  under  him,  first,  of  the 
students  of  die  canon  law  and  of  medicine  (which  took 
place  about  the  end  of  the  13tb  century),  and,  secondly,  of 
the  theologians,  which  took  place  about  half  a  century 
later. 

Apart  from  the  broad  differences  in  their  organization,  Paris  and 
the  very  conception  of  learning,  it  will  be  observed,  wa3  Bologna 
different  at  Bologna  from,  what  it  was  at  Paris.  .  In  the 
former  it  was  entirely  professional, — designed,  that  is  to  a  ' 
aay,  to  prepare  the  student  for  a  definite  and  practical 
career  in  after  life;  in  the  latter  it  was  sought  to  provide 
a  general  mental  training,  and  to  attract  the  learner  to 
studies  which  were  speculative  rather  than  practical.  Li 
the  sequel,  the  Jess  mercenary  spirit  in  which  Paris  culti- 
vated knowledge  added  immensely  to  her  influence  and 
reputation.    The  university  became  known  as  tho  great 
school  whore  theology  was  studied  in  its  most  scientific 
spirit ;  and  the  decisions  of  its  great  doctors  upon  those 
abstruse  questions  which  absorbed  so  much  of  the  bigbejt 
intellectual  activity  of  the  Middle  Ages  were  regarded  as 
almost  final.    The  popes  themselves,  although  averse  from  Papal 
theological  controversies,  deemed  it  expedient  to  cultivate  Po>lcy  • 
friendly  relations  with  a  centre  of  such  importance  for  the  [0^^" 
purpose  of  securing  their  influence  in  a  yet  wider  field.  miya. 
Down  therefore  to  the  time  of  the  great  schism  (1378),  i 
they  at  once  conciliated  the  university  of  Paris  and  con- 
sulted what  they  deemed  to  be  the  interests  of  the  Roman 
see,  by  discouraging  the  creation  of  faculties  of  theology 
elsewhere.    The  apparent  exceptions  to  this  policy  are 
easily  explained:  the  four  faculties  of  theology  which  they 
sanctioned  in  Italy— Pisa  (1343),  Florence  (1349),  Bologna 
(1362),  and  Padua  (1363)—  were  designed  to  benefit  the 
Italian  monasteries,  by  saving  tbe  monks  the  expense  and 
dangers  of  a  long  journey  beyond  tbo  Alps ;  while  that  at 
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Toulouse  (1229)  took  its  riso  under  circumstances  entirely 
exceptional,  being  designed  as  a  bulwark  against  the  heresy 
of  the  Albigenscs.  Tho  popes,  on  the  other  hand,  favoured 
the  creation  of  new  faculties  of  law,  and  especially  of  the 
canon  law,  as  the  latter  represented  the  source  from  which 
Rome  derived  her  most  warmly*  contested  powers  and  pre- 
rogatives. The  effects  of  this  twofold  policy  were  suffici- 
ently intelligiblo  :  tho  withholding  of  each  charter  which 
it  was  sought  to  obtain  for  a  new  school  of  th oology  only 
served  to  augment  tho  numbers  that  flocked  to  Paris  ;  the 
bestowal  of  each  new  charter  for  a  faculty  of  law  served  in 
like  manner  to  divert  a  certain  proportionate  number  from 
Bologna.  These  facts  enable  us  to  understand  how  it  ia 
that,  in  the  13th  and  14th  centuries,  we  find,  even  in 
France,  a  larger  number  of  universities  created  after  the 
model  of  Bologna  than  after  that  of  Paris. 

In  their  .earliest  stage,  however,  tho  importance  of  these 
now  institutions  was  but  imperfectly  discerned  alike  by  the 
civil  and  the  ecclesiastical  power,  and  tho  fir.-t,  four  uni- 
versities of  Italy,  after  Bologna,  rose  into  existence,  like 
Bologna  itself,  without  a  charter  from  either  pope  or  cm- 
Found  a-  peror.  Of  these  the  first  were  thoso  of  Iteggio  and 
tion  of  jiodena,  both  of  which  are  to  be  found  mentioned  as 
wtlw  of  ecnook  °^  kw  before  the  close  of  tho  12th  century. 
Rc^gto  Tho  latter,  throughout  the  13th  century,  appears  to  have 
and  been  resorted  to  by  teachers  of  sufficient  eminence  to  form 
Moduia,  a  flourishing  school,  composed  of  6tudenta  not  only  from 
the  city  itself,  but  also  from  a  considerable  distance. '  Both 
of  them  would  seem  to  have  been  formed  independently 
Yiconu,  of  Bologua,  but  the  university  of  Vieenza  was  probably  the 
outcome  of  a  migration  of  the  students  from  the  former 
city,  which  took  place  in  the  year  1204.  In  the  course  of 
the  century  Vieenza  attained  to  considerable  prosperity; 
its  students  were  divided  into  four  nations,  each  with  its 
ovvn  rector ;  and  in  1264  it  included  in  its  professoriate 
teachers,  not  only  of  the  civil  law,  but  also  of  medicine, 
TtHai,  grammar,  and  dialectic.  The  university  of  Padua  wa* 
founded  in  1222  as  the  direct  result  of  the  migration  of  a 
considerable  number  of  students  from  Bologna  Borne 
writers,  indeed,  have  inferred  that  tho  "  stadium  "  in  the 
latter  city  was  transferred  in  its  entirety,  but  the  continued 
residence  of  a  certain  proportion  in  Bologna  is  proved  by 
tlfo  fact  that  two  years  later  we  find  them  appealing  to 
Monorius  III.  in  a  disputo  with  the  civic  authorities.  In 
the  year  1228  the  students  of  Padua  were  compelled  by 
circumstances  to  transfer  their  residence  to  Vercelli,  and 
the  latter  city  guaranteed  them,  besides  other  privileges, 
tho  right  to  rent  no  less  than  five  hundred  lodging-houses 
at  a  fixed  rental  for  a  period  of  eight  years.  At  first  Padua 
was  a  school  only  of  the  civil  and  canon  law ;  and  during 
the  oppressive  tyranny  of  Ezzelin  (1237-1260)  the  uni- 
versity maintained  its  existence  with  some  difficulty.  But 
in  the  latter  part  of  the  century  it  incorporated  the  faculties 
of  grammar,  rhetoric,  and  medicine,  and  becamo  known  as 
ono  of  tho  most  flourishing  schools  of  Italy,  and  a  great 
centre  of  the  Dominicans,  at  that  time  among  the  most 
active  promoters  of  learning. 
J>spl«,  The  university  of  Naples  was  founded  by  tho  emperor 
Frederick  II.  in  the  year  1225,  as  a  school  of  theology, 
jurisprudence,  tho  arts,  and  medicine, — his  design  being 
that  his  subjects  in  the  kingdom  of  Naples  should  find  in 
the  capital  adequate  instruction  in  every  branch  of  learn- 
ing, and  "  not  be  compelled  in  the  pursuit  of  knowledge  to 
have  recourse  to  foreign  nations  or  to  beg  in  other  lands." 
In  the  year  1231,  however,  ho  decreed  that  tho  faculty  of 
medicine  should  cease  to  exist,  and  that  the  study  should 
be  pursued  nowhere  in  tho  kingdom  but  at  Salerno.  The 
university  never  attained  to  much  eminence,  and  after  the 
death  of  Frederick  came  for  a  time  altogether  to  an  end, 
but  was  restored  in  1258  by  King  Manfred.    Id  1266  its 


faculty  of  medicine  was  reconstituted,  and  from  1272-74 
Thomas  Aquinas  was  ono  of  its  teachers  of  theology.  The 
commencement  of  tho  university  of  Vorcclti  belongs  to  Vtreelll, 
about  tba  year  1228 ;  it  probably  included,  liko  Naples, 
all  the  faculties,  but  would  seem  to  have  been  regarded 
with  little  favour  by  the  Roman  eee,  and  by  the  year  1372 
had  cerued  to  exist,  although  mention  of  colleges  of  law 
and  medicine  is  to  be  found  after  that  date.    Tho  two 
universities  of  Piacenza  and  Pa  via  stand  in  close  con-  Piaoeoa. 
nexion  with  each  other.    The  former  is  noted  by  Define  as 
tho  earliest  in  Italy  which  was  founded  by  virtue  of  a 
papal  charter  (Cth  February  1 248),  although  tho  scheme 
remained  for  a  long  time  inoperative.    At  length,  in  the 
year  1398,  the  university  was  reconstituted  by  Giovanni 
Galeazzo  Visconti,  duke  of  Milan,  who  in  the  same  year 
caused  the  university  of  Pavia  to  be  transferred  thither. 
Piacenza  now  became  the  scene  of  a  sudden  but  short- 
lived academic  prosperity.    VTo  are  told  of  no  less  than 
twenty-eeven  professors  of  the  civil  law, — among  them  the 
celebrated  Baldus ;  of  twenty-two  professors  of  medicine ; 
of  professors  of  philosophy,  astrology,  grammar,  and 
rhetoric;  and  of  lecturers  on  Seneca  and  Dante.  Tho  faculty 
of  theology  would  appear,  however,  never  to  have  been  duly 
constituted,  and  but  one  lecturer  in  this  faculty  is  mentioned. 
With  tho  death  of  Galeazzo  in  1402,  this  precarious  activity 
came  suddenly  to  an  end;  and  in  1404  the  university  had 
ceased  to  exist.    Its  history  is,  indeed,  unintelligible,  un- 
less taken  in  conjunction  with  that  of  Pavia.    Even  before  Fsvls. 
Irnerius  taught  at  Bologna,  Pavia  had  been  widely  known 
as  a  seat  of  legal  studies,  and  more  especially  of  tho  Lom- 
bard law,  although  tho  evidence  is  wanting  which  would 
serve  to  establish  a  direct  connexion  between  this  early 
school  and  the  university  which  was  founded  there  in 
1361,  by  virtue  of  tho  charter  granted  by  tho  emperor 
Charles  IV,    The  new  "studium"  included  faculties  of 
jurisprudence,  philosophy,  medicine,  and  the  arts,  and  its 
students  were  formally  taken  under  the  imperial  protec- 
tion, and  endowed  with  privileges  identical  with  those 
which  had  been  granted  to  Paris,  Bologna,  Oxford,  Orleans, 
and  Montpcllicr ;  but  its  existence  in  Pavia  was  suddenly 
suspended  by  the  removal,  above  noted,  of  its  students  to 
Piacenza.    It  shared  again  in  tho  decline  which  overtook 
the  university  of  Piacenza  after  the  death  of  Giovanni 
Galeazzo,  and  during  the  period  from  1404  to  1412  it 
altogether  ceased  to  exist.    But  in  October  1412  tho 
lectures  were  recommenced,  and  tho  university  entered 
upon  the  most  brilliant  period  of  its  existence.    It?  pro- 
fessors throughout  the  15th  century  were  men  of  distin- 
guished ability,  attracted  by  munificent  salaries  such  as 
but  few  other  universities  could  offer,  while  in  the  number 
of  students  who  resorted  thither  from  other  countries,  and 
more  especially  for  tho  study  of  tho  civil  law,  Pavia  had  no 
rival  in  Italy  but  Padua.    Arezzo  appears  to  have  been  Arena, 
known  as  a  centre  of  the  same  study  so  early  as  1215,  and 
its  earliest  statutes  are  assigned  to  the  year  1255.  By 
that  timo  it  had  become  a  school  of  arts  and  medicine  also ; 
but  for  a  considerable  period  after  it  was  almost  entirely 
deserted,  and  is  almost  unmentioned  until  tho  year  1338, 
when  it  acquired  new  importance  by  the  accession  of 
several  eminent  jurists  from  Bologna.    In  May  1353  it 
received  its  charter  as  a  studium  generate  from  Charles  IV. 
After  tho  year  1373  the  school  gradually  dwindled,  al 
though  it  did  not  become  altogether  extinct  until  about 
tho  year  1470.    Tho  university  of  Rome  (which  is  to  be  Rom«, 
carefully  distinguished  from  tho  school  attached  to  the 
curia)  owed  its  foundation  (1303)  to  Boniface  VTIL,  and 
was  especially  designed  by  that  pontiff  for  the  benefit  of 
tho  poor  foreign  students  sojourning  in  the  capital.  It 
originally  included  all  tho  faculties;  but  in  1318  John 
XXII.  decreed  that  it  should  possess  tho  ]<ower  of  confer- 
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ring  degrees  only  iu  the  canon  and  civil  law.    The  uni- 
versity maintained  its  cxistenco  throughout  the  period  o( 
the  residence  of  the  popes  at  Avignon  (see  Popedom),  and 
under  tho  patronage  of  Leo  X.  could  boost  in  1514  of  no 
leas  than  eighty  professors.    This  imposing  array  would 
Boem,  however,  to  bo  but  a  fallacious  test  of  tho  prosperity 
of  tho  academic  community,  for  it  is  stated  that  many  of 
the  professors,  owing  to  the  imperfect  manner  in  which 
they  were  protected  in  their  privileges,  were  in  the  receipt 
of  such  insufficient  fees  that  they  were  compelled  to  com- 
bine other  employments  with  that  of  lecturing  in  order  to 
support  themselves.    An  appeal  addressed  to  Leo  X.  in 
tho  year  1013  represents  the  number  of  students  as  so 
small  as  to  be  sometimes  exceeded  by  that  of  tho  lecturers 
(u  at  quandoque  plures  Bint  qui  legant  quam  qui  audiant "), 
Scarcely  any  of  the  universities  in  Italy  in  the  14th 
century  attracted  a  larger  concourse  than  that  of  Perugia, 
where  the  study  chiefly  cultivated  was  that  of  the  civil 
law.    The  university  received  its  charter  as  a  studium 
general©  from  Clement  V.  in  the  year  1308,  but  had 
already  in  1306  been  formally  recognized  by  the  civic 
authorities,  by  whom  it  was  commended  to  the  special  care 
and  protection  of  the  "  pbdesta."    In  common  with  the  rest 
of  the  Italian  universities,  it  suffered  severely  from  the 
great  plague  of  1348-49;  but  in  1355  it  received  new 
privileges  from  the  emperor,  and  in  1362  its  first  college, 
dedicated  to  Gregory  the  Great,  was  founded  by  the  bishop 
of  Perugia.   The  university  of  Treviso,  which  received  its 
charter  from  Frederick  the  Fair  in  1318,  was  of  little 
celebrity  and  but  short  duration.   It  is  doubtful,  indeed, 
whether  it  continued  tq  exist  after  the  city  became  subject 
to  the  republic  of  Venice  in  the  year  1339  ;  but  in  1409 
the  Venetian  senate  issued  a  decreo  that  no  subjects  of 
the  republic  should  resort  Jor  study  to  any  city  in  its 
dominions  save  that  of  Padua,  and  from  this  date  the 
studium  at  Treviso  must  be  held  to  have  been  no  longer  in 
existence.    Tho  circumstances  of  the  rise  of  the  university 
of  Florence  are  unknown,  but  the  earliest  evidence  of 
academic  instruction  belongs  to  the  year  1320.    The  dis- 
persion of  the  university  of  Bologna,  in  the  March  and  April 
of  the  following  year,  afforded  a  favourable  opportunity  for 
the  creation  of  a  studium  generale,  •  but  the  necessary 
measures  were  taken  somewhat  tardily,  and  in  the  mean- 
time the  greater  number  of  the  Bplogriese  students  had 
betaken  themselves  to  Siena.    Tho  charter  of  foundation 
for  Florence  was  accordingly  not  granted  until  31st  May 
1349,  when  Clement  VL  decreed  that  there  should  be  in- 
stituted a  studium  generale. in  theology,  jurisprudence, 
medicine,  and  every  other  recognized  faculty  of  learning, 
the  teachers  to  be  professors  who  had  obtained  the  degree 
of  doctor  or  master  either  at  Bologna  or  Paris,  or  "some 
other  studium  generale  of  celebrity."    On  2d  January 
1364  the  university  also  obtained  the  grant  of  imperial 
privileges  from  Charles  IV.    On  14th  February  1388  it 
adopted  a  body  of  statutes  which  are  still  extant,  and 
afford  an  interesting  study  in  connexion  with  the  uni- 
versity history  of  the  period.    The  university  now  entered 
upon  that  brilliant  period  in  its  history  which  was  destined 
to  so  summary  an  extinction.    "  It  is  almost  touching," 
says  Denifle,  "to  note  how  untiringly  Florence  exerted 
herself  at  this  period  to  attract  as  teachers  to  her  schools 
the  great  masters  of  the  sciences  and  learning."   In  the 
year  1472,  however,  under  the  influence  of  Lorenzo  de' 
Medici,  it  was  decided  that  Florence  was  not  a  convenient 
■eat  for  a  university,  and  its  students  were  removed  to 


imperial  charter  wa3  confirmed  by  Gregory  XIL  in  1408, 
and  tho  various  bulls  relating  to  the  university  which  ho 
subsequently  issued  afford  a  good  illustration  of  tho  con- 
ditions of  academic  life  in  these  times. 1  Residence  on  the 
part  of  the  students  appears  to  havo  been  sometimes  dis- 
pensed with.  The  bishop  of  Siena  was  nominated  chan- 
cellor of  tho  university,  just  as,  says  tho  bull,  he  had  been 
appointed  to  that  office  by  the  imperial  authority.  The 
graduates  were  to  be  admitted  to  tho  samo  privileges  as 
those  of  Bologna  or  Paris ;  and  a  faculty  of  theology  was 
added  to  the  curriculum  of  studies.  The  university  of 
Ferrara  owes  its  foundation  to  the  house  of  Este, — Alberto, 
marquis  of  Este,  having  obtained  from  Boniface  IX.  in 
1391  a  charter  couched  in  terms  precisely  similar  to  those 
of  the  charter  for  Pisa.  In  tho  first  half  of  the  15th 
century  the  university  was  adorned  by  the  presence  of 
several  distinguished  humanists,  but  its  fortunes  were 
singularly  chequered,  and  it  would  appear  for  a  certain 
period  to  have  been  altogether  extinct  It  was,  however, 
restored,  and  became  in  the  latter  part  of  the  century  one 
of  the  most  celebrated  of  the  universities  of  Italy.  In  the 
year  .1474  its  circle  of  studies  comprised  all  the  existing 
faculties,  and  it  numbered  no  less  than  fifty-one  profes- 
sors or  lecturers.  In  later  times  Ferrara  has  been  noted 
chiefly  as  a  school  of  medicine. 

Of  the  universities  modelled-  on  that  of  Paris,  Oxford 
would  appear  to  have  been  the  earliest,  and  the  manner 
of  its  development  was  probably  similar.  Certain  schools, 
opened  within  the  precincts  of  the  dissolved  nunnery  of  St 
Frideawyde  and  of  Oseney  abbey,  are  supposed  to  have  been 
the  nucleus  round  which  the  university  grew  up.-  In  the 
year  1 1 33  one  Robert  Pullen,  a  theologian  of  considerable 
eminence  (but  whether  an  Englishman  or  a  Breton  is  un- 
certain), arrived  from  Paris,  and  delivered  lectures  on  the 
Bible  He  was  followed  a  few  years  later  by  Vacarius,  a 
native  of  Lombardy,  who  as  a  student  at  Bologna  had 
inherited  the  tradition  of  the'  teaching  of  Irnerius.  Al- 
though both  the  pope'  and  King  Stephen  regarded  the 
civil  law  at  this  time  with  considerable  distrust,  Vacarius 
maintained  his  ground,  and  the  study  became  one  of  the 
recognized  faculties  "t  Oxford.  Towards  the  close  of  the 
12th  century  Giraldus  Cambrensis  describes  tho  town  as  a 
place  "  where  the  clergy  in  England  chiefly  flourished  and 
excelled  in  clerkly  lore."  In  one  respect,  indeed,  Oxford 
was  more  favoured  than  even  Paris,  for  the  town  auth- 
orities could  not  pretend  to  assert  any  right  of  interference 
with  the  university  such  as  that  to  which  the  French 
monarch  and  the  court  frequently  laid  claim.  In  the  13th 
century  mention  first  occurs  of  university  "  chests,"  especi- 
ally the  Frideswyde  chest,  which  were  benefactions  de- 
signed as  funds  for  the  assistance  of  poor  students.  Halls, 
or  places  of  licensed  residence  for  students,  also  began  to 
bo  established.  In  tho  year  1257,  when  the  bishop  of 
Lincoln,  as  diocesan,  had  trenched  too  closely  on  tho 
liberties  of  the  community,  the  deputies  from  Oxford, 
when  preferring  their  appeal  to  the  king  at  St  Albans, 
could  venture  to  speak  of  the  university  as  "  schola  secunda 
ecclesiae,"  or  second  only  to  Paris.  Its  numbers  about  this 
time  were  probably  some  three  thousand;  but  it  was  essenti- 
ally a  fluctuating  body,  aud  whenever  plague  or  tumult  led 
to  a  temporary  dispersion  a  serious  diminution  in  its 
numerical  strength  generally  ensued  for  some  time  after. 
Against  such  vicissitudes  the  foundation  of  colleges  proved 
the  most  effectual  remedy.  Of  these  tho  three  earliest 
University  College,  founded  in  1249  by  William  of 


belongs  to  about  the  year  i241,  but  its  charter  was  first 
granted  by  the  emperor  Charles  IV.,  at  the  petition  of  the 
citizens,  in  the  year  1357.  It  was  founded  as  a  studium 
in  jurisprudence,  the  arts,  and 


t  of  the  university  of  Siena*-  Durham;  Bolliol  College,  founded  about  1263  by  John 


Balliol,  the  father  of  the  king  of  Scotland  of  the  same 
name ;  and  Merlon  College,  founded  in  1264.  The  last- 
named  is  especially  notable  as  associated  with  a  new  con- 
ception of  university  education,  namely,  that  of  collegiate 
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discipline  for  the  secular  clergy,  instead  of  for  any  one  of 
the  religious  orders,  for  whose  sole  benefit  all  similar 
foundations  had  hitherto  been  designed.  The  statutes 
given  to  the  society  by  Walter  de,  Merton  aro  not  leas 
noteworthy,  as  characterized  not  only  by  breadth  of  con- 
ception, but  also  by  a  careful  and  discriminating  attention 
to  detail,  which  led  to  their  adoption  as  the  model  for 
later  colleges,  not  only  at  Oxford  but  at  Cambridge.  Of 
the  service  rendered  by  these  foundations  to  the  university 
at  large  wo  have  significant  proof  in  the  fact  that,  although 
representing  only  a  small  numerical  minority  in  the 
academic  community  at  large,  their  members  soon  ob- 
tained a  considerable  preponderance  in  the  administration 
of  affairs. 

Gun-  The  university  of  Cambridge,  although  it  rose  into 
bA&gt,  existence  somewhat  later  than  Oxford,  may  reasonably  be 
held  to  have  had  its  origin  in  the  same  century.  There 
was  probably  a  certain  amount  of  educational  work 
carried  on  by  the  canons  of  the  chi  on  of  St  Giles,  which 
gradually  developed  into  the  insu  action  belonging  to  a 
regular  studium.  In  the  year  ili2  the  canons  crossed 
the  river  and  took  up  their  resides  in  the  new  priory  in 
Barnwell,  and  their  work  of  instruction  acquired  addi- 
tional importance.  Then,  as  early  as  the  year  1 224,  the 
Franciscans  established  themselves  in  the  town,  and,  some- 
what less  than  half  a  century  later,  were  followed  by  the 
Dominicans.  At  both  the  English  universities,  as  at 
Paris,  the  Mendicants  and  other  religious  orders  were 
admitted  to  degrees,  a  privilege  which,  until  the  year  1337, 
was  extended  to  them  at  no  other  university.  Their 
interest  in  and  influence  at  these  threo  centres  was  con- 
sequently proportionabry  great.  In  the  years  1231  and 
1233  certain  royal  and  papal  letters  afford  satisfactory 
proof  that  by  that  time  the  university  of  Cambridge  was 
already  an  organized  body  with  a  chancellor  at  its  head; 
and  in  1229  and  1231  its  numbers  were  largely  augmented 
by  migrations  from  Paris  and  from  Oxford.  Cambridge, 
however,  in -its  turn  suffered  from  emigration;  while  in 
the  year  1261,  and  again  in  1322,  the  records  of  the  uni- 
versity were  wantonly  burnt  by  the  townsmen.  Through- 
out the  13th  century,  indeed,  the  university  was  still  only 
a  very  slightly  and  imperfectly  organized  community.  Its 
endowments  were  of  the  most  slender  kind  ;  it  had  no 
systematic  code  for  the  government  of  its  members.;  the 
supervision  of  the  students  was  very  imperfectly  provided 
for.  An  important  step  in  the  direction  of  reform  in  this 
last  respect  was,  however,  .made  in  the  year  1276,  whan 
an  ordinance  was  passed  requiring  that  every  one  who 
claimed  to  be  recognized  aa  a  scholar  should  have  a  fixed 
master  within  fifteen  days  after  his  entry  into  the  uni- 
versity. But  the  feature  which  most  served  to  give  per- 
manence and  cohesion  to  the  entire  community  was,  as  at 
Oxford,  the  institution  of  colleges.  The  earliest  of  these 
was  Peterhouse,  first  founded  as  a  separate  institution  by 
Hugh  Balsham,  bishop  of  Ely,  in  the  year- 1286,  with  a, 
code  which  was  little  more  than  a  transcript  of  that  given 
by  Walter  de  Merton  to  his  scholars  at  Oxford.  About 
forty  years  later  was  founded  Michaelhouse,  and  at  nearly 
the  same  time  (1326)  Edward  IL  instituted  his  foundation 
of  "  king's  scholars,"  afterwards  forming  the  community 
of  King's  HalL  Both  these  societies  in  the  16th  century 
were  merged  in  Trinity  College.  To  those  succeeded  Pem- 
broke Hall  (1347)  and  Gonvillo  Hall  (1348).  All  these 
colleges,  although  by  no  means  conceived  in  a  spirit  of 
hostility  to  either  the  monastic  or  the  Mendicant  orders, 
were  expressly  designed  for  the  benefit  of  the  secular 
clergy.  The  foundation  of  Trinity  Hall  (1350)  by  Bishop 
Bateman,  on  the  other  hand,  as  a  school  of  civil  and  canon 
law  was  probably  designed  to  further  ultramontane  in- 
terests.   That  of  Corpus  Christi  (1352),  the  outcome  of 


the  liberality  of  a  guild  of  Cambridge  townsmen,  was  con 
ceived  with  the  combined  object  of  providing  a  house  of 
education  for  the  clergy,  and  at  the  same  time  securing  the 
regular  performance  of  masses  for  the  benefit  of  the  souls 
of  departed  members  of  the  guild.  But  both  Trinity  Hall 
and  Corpus  Christi  College,  as  well  as  Clare  Hall,  founded 
•in  1359,  were  to  a  great  extent  indebted  for  their  origin 
to  the  ravages  caused  among  the  clergy  by  the  great  plague 
of  1349. 

Turning  to  France,  or  rather  to  the  territory  included  Moat- 
within  the  boundaries  of  modern  France,  we  find  Mont-  P*11**'! 
pettier  a  recognized  school  of  medical  science  as  early  as 
the  12th  century.    William  VIII.,  lord  of  Montpeilier,-  in 
the  year  1181  proclaimed  it  a  school  of  free  resort,  where 
any  teacher  of  medical  science,  from  whatever  country, 
might  give  instruction.    Before  the  end  of  the  century  it 
possessed  also  a  faculty  of  jurisprudence,  a  branch  of  learn- 
ing for  which  it  afterwards  became  famed.    Tho  university 
of  medicine  and  that  of  law  continued,  however,  to  be  totally 
distinct  bodies  with  different  constitutions.    Petrarch  was 
sent  by  his  father  to  Montpeilier  to  study  the  civil  law. 
On  2Gth  October  1289  Montpeilier  was  raised  by  Nicholas 
IV.  to  the  rank  of  a  "  Btudium  generale,"  a  mark  of  favour 
which,  in  a  Region  whero  papal  influence  was  so  potent, 
resulted  in  a  considerable  accession  of  prosperity.  The 
university  also  now  included  a  faculty  of  arts ;  and  there 
is  satisfactory  evidence  of  tho  existence  of  a  faculty  of 
theology  before  the  close  of  the  14th  century,  although  not 
formally  recognized  by  tho  popo  before  the  year  1421.  In 
the  course  of  the  same  century  several  colleges  for  poor 
students  were  also  founded.    The  university  of  Toulouse  Toulouse, 
is  to  be  noted  as  the  first  founded  in  any  country  by  virtue 
of  a  papal  charter.    It  took  its  rise  in  tho  efforts  of  Rome 
for  the  suppression  of  the  Albigensian  heresy,  and  its 
foundation  formed  one  of  the  articles  of  the  conditions 
of  peace  imposed  by  Louis  IX.  on  Count  Raymond  of- 
Toulouse.     In  the  year  1233  it  first  acquired  its  full 
privileges  as  a  "studium  gencralo"  by  virtue  of  a  charter 
given  by  Gregory  IX.    This  pontiff  watched  over  the  uni- 
versity with  especial  solicitude,  and  through  his  exertions 
it  soon  became  a  noted  centre  of  theological  and  especially 
of  Dominican  teaching.    As  a  school  of  arts,  jurisprudence, 
and  medicine,  although  faculties  of  each  existed,  it  never 
attained  to  any  reputation.    The  university  of  Orleans  Orleans, 
had  a  virtual  existence  as  a  studium  generale  as  early  as 
the  first  half  of  the  13th  century,  but  in  the  year  1305 
Clement  V.  endowed  it  with  new  privileges,  and  gave  its 
teachers  permission  to  form  themselves  into  a  corporation. 
The  schools  of  Orleans  bad  an  existence,  it  is  said,  as  early 
as  the  6th  century,  and  subsequently  supplied  the  nucleus 
for  the  foundation  of  a  university  at  Blois ;  but  of  this 
university  no  records  now  exist1    Orleans,  in  its  organiza- 
tion, was  modelled  mainly  on  Paris,  but  its  studies  were 
complementary  rather  than  in  rivalry  to  the  older  univer- 
sity.   The  absorbing  character  of  the  study  of  the  civil 
law,  and  tho  mercenary  spirit  in  which  it  was  pursued,  bad 
led  the  authorities  at  Paris  to  refuse  to  recognize  it  as  a 
faculty.    The  study  found  a  home  at  Orleans,  where  it 
was  cultivated  with  an  energy  which  attracted  numerous 
students.  ■  In  January  1235  we  find  the  bishop  of  Orleans 
soliciting  the  advice  of  Gregory  IX.  as  to  the  expediency 
of  countenancing  a  study  which  was  prohibited  in  Paris. 
Gregory  decided  that  the  lectures  might  be  continued  ;  but 
he  ordered  that  no  beneficed  ecclesiastic  should  be  allowed 
to  devote  himself  to  so  eminently  secular  a  branch  of 
learning.    Orleans  subsequently  incorporated  a  faculty  of 
arts,  but  its  reputation  from  this  period  was  always  that 
of  a  school  of  legal  studies,  and  in  the  14th  century  its 
reputation  in  this  respect  was  surpassed  by  no  other  uni- 
1  SeeCh.  Dtiuuut'L'UniwuMrr^iliOa^V;. 
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vereity  in  Europe.  Prior  to  the  13th  century  it  Lad  been  I 
Aogtrt,  famed  (or  iU  classical  learning ;  and  Angers,  which  received  j 
its  charter  at  the  same  time,  also  onco  enjoyed  a  like 
reputation,  which,  La  a  similar  manner,  it  exchanged  for 
that  of*  a  school  for  civilians  and  canonists.  Hie  roll  of 
the  university  forwarded  in  1378  to  Clement  VTL  con- 
tains the  names  of  8  professors  vtriutque  juris,  2  of  civil 
and  2  of  canon  law,  72  licentiates,  284  bachelors  of  both 
A»!gnon,  tho  legal  faculties,  and  190  scholars  The  university  of 
Avignon  was  first  recoguized  as  a  "studium  goneralo"  by 
Boniface  V1IL  in  tho  year  1303,  with  power  to  grant 
degrees  iii  jurisprudence,  arts,  and  medicine.  "Its  numbers 
declined  somewhat  during  tho  residence  of  the  popes, 
owing  to  the  counter  attractions  of  the  "  studium  "  at- 
tached  to  the  curia;  but  after  tho  return  of  the  papal 
court  to  Borne  it  became  one  of  the  most  frequented  uni- 
versities in  France,  and  possessed  at  ono  time' no  less  than 
seven  colleges.  The  university  of  Cahors  enjoyed  the 
advantage  of  being  regarded  with  especial  favour  by  John 
XXIL  In  June  1332  ho  conferred  upon  it  privileges 
identical  with  those  already  granted  to  the  university  of 
Toulouso.  In  the  following  October,  again  following  the 
precedent  established  at  Toulouse,  he  appointed  the  tehol- 
cttieiu  of  the  cathedral  chancellor  of  tho  university.  In 
November  of  the  same  year  a  bull,  couched  in  terms 
almost  identical  with  those  of  tho  Magna  Charta  of  Paris, 
assimilated  the  constitution  of  Cahors  to  that  of  the  oldest 
university.  The  two  schools  in  France  which,  down  to 
tho  close  of  the  14th  century,  most  closely  resembled  Paris 
were  Orleans  and  Cahors.  The  civil  immunities'  and  pri- 
vileges of  tho  latter  university  were  not,  however,  acquired 
until  the  year  13G7,  when  Edward  III.  of  England,  in  his 
capacity  as  duke  of  Aquitaine,  not  only  exempted  the 
scholars  from  tho  payment  of  all  taxes  and  imposts,  but 
bestowed  upon  them  the  peculiar  privilege  known  as  privi- 
legium  fmi.  Cahors  also  received  a  licence  for  faculties  of 
theology  and  medicine,  but,  like  Orleans,  it  was  chiefly 
known  as  a  school  of  jurisprudence.  It  was  as  a  "  studium 
generate  "  in  the  samo  three  faculties  that  Grenoble,  in  the 
year  1339,  received  its  charter  from  Benedict  XII.  Tbe 
university  never  attained  to  much  importance,  and  its 
annals  are  for  the-  most  part  involved  in  obscurity.  At 
the  commencement  of  the  l€th  century  it  had  ceased  alto- 
gether to  exist,  was  reorganized  by  Francis  of  Bourbon  in 
1542,  and  in  1565  was  united  to  the  university  of  Valence. 
Tho  university  of  Perpignan,  founded,  according  to  Deniflc, 
in  1379  by  Clement  VII.  (although  tradition  had  pre- 
viously ascribed  its  origin  to  Pedro  IV.  of  Aragon),  and 
that  of  Orange,  founded  in  1365  by  Charles  IV.,  were  uni- 
versities only  by  name  and  constitution,  their  names  rarely 
appearing  in  contemporary  chronicles,  while  their  very 
existence  becomes  at  times  a  matter  for  reasonable  doubt 
PiUmdi,  To  some  of  the  earlier  Spanish  universities— such  as 
Palencia,  founded  about  the  year  1214  by  Alfonso  VIII. ; 
lluesca,  founded  in  1354  by  Pedro  IV. ;  and  Lerida, 
founded  in  1300  by  James  II. — the  same  description  is 
applicable  ;  and  their  insignificance  is  probably  indicated 
by  tho  fact  that  they  entirely  failed  to  attract  foreign 
students.  Valladolid,  founded  in  1346  by  Pope  Clement 
VL,  attained,  however,  to  some  celebrity ;  and  the  foreign 
teachers  and  students  frequenting  the  university  became  so 
numerous  that  in  1373  King  Henry  II.  caused  an  enact- 
ment to  be  passed  for  securing  to  them  the  same  privileges 
as  those  already  accorded  to  the  native  element.'  But  the 
total  number  of  the  students  in  1403  was  only  116,  and 
grammar  and  logic,  along  with.jurisprudence  (which  was 
tho  principal  study),  constituted  the  sole  curriculum. 
Whatever  reputation,  indeed,  was  enjoyed  by  Spain  for  I 
nearly  five  centuries  after  the  commencement  of  tho  uni- 
mainly  in  Salamanca,  to  which  Seville,  | 
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in  the  south,  stood  in  tho  relation  of  a  kind  of  subsidiary  8ali- 
school,  having  been  founded  in  1254  by  Alfonso  the  mj^J1C4* 
Wise,  simply  for  the  study  of  Latin  and  of  the  Semitic  gg^-m^ 
languages,  especially  Arabic  Salamanca  was  founded  in 
1243  by  Ferdinand  IIL  of  Castile  as  a  "studium  generale" 
in  the  three  faculties  of  jurisprudence,  the  arts,  and  medi- 
cine. Ferdinand  extended  his  special  protection  to  the 
students,  granting  them  numerous  privileges  and  im- 
munities. Under  bis  son  Alfonso  (above  named)  tho 
university  acquired  a  further  development,  and  eventually 
included  all  the  faculties  savo  that  of  theology.  But  the 
main  stress  of  its  activity,  as  was  the  case  with  all  the 
earlier  Spanish  universities,  excepting  only  Palencia  and 
Seville,  until  the  commencement  of  the  15th  century,  was 
laid  on  the  civil  and  tho  canon  law.  But,  notwithstanding 
the  favour  with  which  Salamanca  was  regarded  alike  by 
the  kings  of  Castilo  and  by  the  Roman  see,  tho  provision 
for  the  payment  of  its  professors  was  at  first  so  inadequate 
and  precarious  that  in  1298  they  by  common  consent 
suspended  their  lectures,  in  consequence  of  their  scanty 
remuneration.  A  permanent  remedy  for  this  difficulty 
was  thereupon'  provided,  by  the  appropriation  of  a  certain 
portion  of  the  ecclesiastical  revenues  of  the  diocese  for  the 
purpose  of  augmenting  tho  professors'  salaries.  Tho 
earliest  of  the  numerous  colleges  founded  at  8a.lamai.ca 
was  that  of  St  Bartholomew,  long  noted  for  its  ancient 
library  and  valuable  collection  of  manuscripts,  which  now 
form  part  of  the  royal  library  in'  Madrid. 

The  one  university  posses^sd  by  Portugal  had  its  seat  Otaibra, 
in  mediaeval  times  alternately  in  Lisbon  and  in  Coimbra, 
until,  in  the  year  1537,  it  was  permanently  attached  to  tho 
latter  city.  Its  formal  foundation  took  place  in  1309, 
when  it  received  from  King  Dinis  a  charter,  tbe  provisions 
of  which  were  mainly  taken  from  those  of  the  charter 
given  to  Salamanca.  In  1772  the  university  was  entirely 
reconstituted. 

Of  the  German  universities,  Prague,  which  existed  as  a  Prasuo, 
"studium  "  in  the  13th  century,  was  the  earliest,  and  was 
at  first  frequented  mainly  by  students  from  Styria  and 
Austria,  countries  at  that  time  ruled  by  the  king  of 
Bohemia.  On  26th  January  1347,  at  the  request  of 
Charles  IV.,  Pope  Clement  VI.  promulgated,  a  bull  auth- 
orizing the  foundation  of  a  "  studium  generale  ■  in  all  the 
faculties.  In  tho  following  year  Charles  himself  issued  a 
charter  for  the  foundation.  This  document,  which,  if  ori- 
ginal in  character,  would  have  been  of  much  interest,  has 
but  few  distinctive  features  of  its  own,  its  provisions  being  , 
throughout  adapted  from  those  contained  in  the  charters 
given  by  Frederick  IL  for  the  university  of  Naples  and 
by  Conrad  for  Salerno, — almost  the  only  important  feature 
of  difference  being  that  Charles  bestows  on  the  students  of 
Prague  all  the  civil  privileges  and  immunities  which  were 
enjoyed  by  the  teachers  of  Paris  and  Bologna.  Charles 
had  himself  been'  a  student*  in  Paris,  and  the  organization 
of  his  new  foundation  was  modelled  on  that- university,  a 
like  division  into  four  "nations"  (although  with  different 
names)  constituting  ono  of  the  most  marked  features  of 
imitation.  The-  numerous  students — and  none  of  the 
media; val  universities  attracted  in  their  earlier  history  a 
larger  concourse— were  drawn  from  a  gradually  widening 
area,  which  at  length  included,  not  only  all  parts  of  Ger- 
many, but  also  England,  France,  Lombardy,  Hungary,  and 
Poland.  Contemporary  writers,  with  the' exaggeration 
characteristic  of  mediaeval  credulity,  even  speak  of  thirty 
thousand  students  as  present  in  the  university  at  one  time, 
—a  statement  for  which  Deniflo  proposes  to  substitute 
two  thousand  as  a  more  probable  estimate.  It  is  certain, 
however,  that  Prague,  prior  to  the  foundation  of  Leipsic, 
was  one  of  the  most  frequented  centres  of  learning  in 
Europe,  and  Paris  suffered  a  considerable  diminution  in 
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her  numbers  owing  to  the  counter  attractions  of  the  great 
studium  of  Slavonia. 
Cracow,  The  university  of  Cracow  in  Poland  was  founded  in 
'May  1364,  by  virtue  of  a  charter  given  by  Kiog  Casimir 
the  Great,  who  bestowed  on  it  the  same  privileges  as  those 
possessed  by  the  universities  of  Bologna  and  Padua.  In 
the  following  September  Urban  V.,  in  consideration  of  the 
remoteness  of  the  city  from  other  centres  of  education, 
constituted  it  a  "studium  gonerale"in  all  the  faculties 
save  that  of  theology.  It  is,  however,  doubtful  whether 
these  designs  were  carried  into  actual  realisation,  for  it-is 
certain  that,  for  a  long  time  after  the  death  of  Casimir, 
there  was  no  university  whatever.  Its  real  commencement 
must  accordingly  be  considered  to  belong  to  the  year  1400, 
when  it  was  reconstituted,  and  the  papal  sanction  was 
given  for  the  incorporation  of  a  faculty  of  theology.  From 
this  time  its  growth  and  prosperity  were  continuous ;  and 
with  the  year  1416  it  had  so  far  acquired  a  European 
reputation  as  to  venture  upon  forwarding  an  expression  of 
its  views  in  connexion  with  the  deliberations  of  the 
council  of  Constance.  Towards  the  close  of  the  15th 
century  the  university  is  said  to  havo  been  in  high  repute 
<U  a  school  of  both  astronomical  and  humanistic  studies. 
Vienna,  The  Avignonese  popes  appear  to  have  regarded  the 
establishment  of  new  faculties  of  theology  with  especial 
jealousy;  and  when,  iri  1364,  Duke  Rudolph  IV.  founded 
the  university  of  Vienna,  with  the  design  of  constituting 
it  a  "studium  generate"  in  all  the  faculties,  Urban  V. 
refused  his  assent  to  the  foundation  of  a  theological  school. 
Owing  to  the  sudden  death  of  Duko  Rudolph,  the  university 
languished  for  the  next  twenty  years,  but  after  the  ac- 
cession of  Duke  Albert  III.,  who  may  be  regarded  as  its 
real  founder,  it  acquired  additional  privileges,  and  its 
prosperity  became  marked  and  continuous.  Like  Prague, 
Vienna  was  for  a  long  timo  distinguished  by  the  compara- 
tively little  attention  bestowed  by  its  teachers  on  the  study 
of  the  civil  law. 

No  country  in  the  14th  century  was  looked  upon  with 
greater  disfavour  at  Rome  than  Hungary.   It  was  stig- 
matised as  the  land  of  heresy  and  schism.   When,  accord- 
ingly, in  1367  King  Louis  applied  to  Urban  V.  for  his 
F'inf-    sanction  of  the  scheme  of  founding  a  university  at  Flinf- 
kirchen,  kirchen,  although  theological  learning  was  in  special  need 
of  encouragement  in  those  regions,  Urban  would  not  con- 
sent to  the  foundation  of  a  faculty  of  theology ;  ho  even 
made  it  a  condition  of  bis  sanction  for  a  "  studium  generate  " 
•  that  King  Louis  should  first  uodertako  to  provide  for  the 
payment  of  the  professors.    We  hear  but  little  concerning 
the  university  after  its  foundation,  and  it  js  doubtful 
whether  it  survived  for  any  length  of  time  the  close  of  the 
contory,  having  been  about  that  period  absorbed  in  all 
Or«o,     probability  in  the  university  of  Ofen.    Tho  foundation  of 
this  university  is  also  involved  in  considerable  obscurity, 
and  its  original  charter  is  lost    We  only  know  that  it  was 
granted  by  Boniface  IX.,  at  the  request  of  King  Sigis- 
mund,  in  tho  year  1389.   In  the  first  half  of  the  15th 
century  it  ceased  for  a  long  period  to  exist,  but  was 
revived,  or  rather  founded  afresh,  by  Kiog  Mathias  Cor- 
vinus,  an  eminent  patron  of  learning,  in  the  last  quarter  of 
the  century.    "  The  extreme  east  of  civilized  continental 
Europe  in  mediaeval  times,"  observes  Denifle,  "can  be 
compared,  so  far  as  university  education  is  concerned,  only, 
with  the  extreme  west  and  the  extreme  south.    In  Hun- 
gary, as  in  Portugal  and  in  Naples,  there  was  constant 
fluctuation,  but  the  west  and  the  south,  although  troubled 
by  yet  greater  commotions  than  Hungary,  bore  better  fruit 


Among  all  the  countries  possessed  of  universities  in  medi- 
eval times,  Hungary  occupies  the  lowest  place— a  state  of 
affaire  of  which,  however,  the  proximity  of  the  Turk  must 
be  looked  upon  as  a  ronin  « 


The  university  of  Heidelberg  received  its  charter  (23d  Hddd- 
October  1385)  from  Urban  VI.  as  a  "stadium  generate" 
in  all  tho  recognized  faculties  save  that  of  the  civil  law, — 
the  form  and  substance  of  the  document  being  almost  iden- 
tical with  those  of  the  charter  granted  to  Vienna.  It  was 
granted  at  the  request  of  the  elector  palatine,  Rupert  I., 
who  conferred  on  the  teachers  and  students,  at  the  same 
time,  the  same  civil  privileges  as  those  which  belonged  to 
the  university  of  Paris.  In  this  case  the  functionary 
invested  with  the  power  of  bestowing  degrees  was  non- 
resident, the  licences  being  conferred  by  the  provost  of  the 
cathedral  at  Worms  But  the  real  founder,  as  he  was  also 
the  organizer  and  teacher,  of  the  university  was  Marsiliua 
of  Inghen,  to  whose  ability  and  energy  Heidelberg  was 
indebted  for  no  little  of  its  early  reputation  and  success. 
The  omission  of  the  civil  law  from  the  studies  licensed  in 
the  original  charter  would  seem  to  show  that  the  pontiff's 
compliance  with  the  elector's  request  was  merely  formal, 
and  Heidelberg,  like  Cologne,  included  the  civil  law  among 
its  faculties  almost  from  its  first  creation.  "No  medieval 
university  achieved  a  more  rapid  and  permanent  success. 
Regarded  with  favour  alike  by  the  civil  and  ecclesiastical 
potentates,  its  early  annals  were  singularly  freo  from  crises 
like  those  which  characterize  the  history  of  many  of  the 
mediaeval  universities.  The  number  of  those  admitted  to 
degrees  from  the  commencement  of  the  first  session  (19th 
October  1386  to  16th  December  1387)  amounted  to  679.1 

Owing  to  the  labours  of  the  Dominicans,  Cologno  had  Cologne, 
gained  a  reputation  as  a  seat  of  learning  long  before  the 
founding  of  its  university;  and  it  was  through  the  ad- 
vocacy of  some  leading  members  of  the  Mendicant  orders 
that,  at  the  desire  of  the  city  council,  its  charter  as  a 
"  studium  generate  "  (21st  May  1388)  was  obtained  from 
Urban  VI.  It  was  organized  on  the  model  of  the  uni- 
versity of  Paris,  as  a  school  of  theology  and  canon  law, 
and  "  any  other  recognized  faculty," — the  civil  law  being 
incorporated  as  a  faculty  soon  after  the  promulgation  of 
the  charter.  In  common  with  the  other  early  universiti'-s 
of  Germany— Prague,  Vienna,  and  Heidelberg— Cologvo 
owed  nothing  to  imperial  patronage,  while  it  would  appear 
*x>  have  been,  from  the  first,  the  objoct  of  special  favour 
with  Rome.  This  circumstance  serves  to  account  for  iU 
distinctly  ultramontane  sympathies  in  mediaeval  times  sud 
even  far  into  the  16th  century.  In  a  report  transmilU  l 
to  Gregory  XIII.  in  1577,  the  university  expressly  derive 
both  its  first  origin  and  its  privileges  from  the  Holy  See, 
and  professes  to  owe  no  allegiance  save  to  tho  Romau 
pontiff.  Erfurt,  no  less  noted  as  a  centre  of  Franciscan  Erfurt, 
than  was  Cologno  of  Dominican  influence,  received  its 
charter  (16th  September  1379)  from  the  anti-pope  Clement 
VII.  as  a  "studium  generate  "in  all  the  faculties.  Ten 
years  later  (4th  May  1389)  it  was  founded  afresh  by  Urban 
VI.,  without  any  recognition  of  the  act  of  his  pretended 
predecessor.  In  the  15th  century  the  number  of  its 
students  was  larger  than  that  at  any  other  German  uni- 
versity— a  fact  attributable  partly  to  the  reputation  it  had 
acquired  as  a  school  of  jurisprudence,  and  partly  to  the 
ardour  with  which  the  philosophic  controversies  of  tho 
time  were  debated  in  its  midst. 

The  collegiate  system  is  to  be  noted  as  a  feature  common 
to  all  these  early  German  universities;  and,  in  nearly  all, 
the  professors  were  partly  remunerated  by  the  appropria- 
tion of  certain  prebends,  appertaining  to  some  neighbouring 
church,  to  their  maintenance. 

Throughout  the  15th  century  the  relations  of  the  Roman  Relations 
pontiffs  to  the  universities  continued  much  the  same,  °*  *** 
although  tho  independent  attitude  assumed  at  tho  JF*1*^^}? 
councils  of  Constance  and  Basel  by  tho  deputies  from  the  V( 
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ninvjttitieK,  and  e-i*cially  by  those  from  Paris,  could  not 
fail  to  excite  their  apprehensions.  Their  bulls  for  each 
ne*  foundation  becin  again  to  indicate  a  certain  jealousy 
with  respect  to  the  appropriation  o!  prebends  by  the 
founders.  Where  such  appropriations  are  made,  and  more 
particularly  io  France,  a  formal  sanction  of  the  transfer 
generally  find*  a  placo  in  the  bull  authorising  the  founda- 
tion ;  while  sometimes  the  founder  or  founders  are  them- 
selves enjoined  to  .provide  the  endowments  requisite  for  the 
establishment  and  support  of  the  university.  In  this 
manner  the  control  of  the  pontiff  over  each  newly-created 
neat  of  learning  assumed  a  more  real  character,, from  the 
fact  that  his  assort  was  accompanied  by  conditions  which 
rendered  it  no  longer  a  niero  formality.  The  imperial 
intervention,  on  the  other  hand,  was  raroly  invoked  in 
Germany,— Greifswald,  Freiburg,  and  Tubingen  being  tho 
only  instances  in  which  the  emperor's  confirmation  of  the 
foundation  was  solicited.1  But  whatever  influence  the 
(loman  see  may  have  gained  by  increasing  intervention 
was  more  than  counteracted  by  those  other  tendencies 
which  came  into  operation  in  the  second  half  of  the  century. 
These  were  of  a  twofold  character: — the  first  directly  modi- 
fying the  studies  themselves,  as  the  results  of  the  discovery 
of  printing  and  the  new  spirit  awakened  by  the  teach- 
ing of  tho  humanists;  the  6econd  affecting  the  external 
conditions,  such  as  the  multiplication  of  schools,  and  the 
growing  demand  for  skilled  physicians  and  learned  civilians, 
— circumstances  which  afforded  increased  employment  for 
the  services  of  men  of  academic  training.  In  northern 
Germany  and  in  the  Netherlands,  the  growing  wealth  and 
prosperity  of  the  different  states  especially  favoured  the 
FouuiU-  formation  of  hew  centres  of  learning.  In  the  flourishing 
Uon  of  tiuchy  0f  Brabant  the  university  of  Louvain  (1426)  was  to 
0BT  a'  a  great  extent  controlled  by  the  municipality ;  and  their 
patronage,  although  ultimately  attended  with  detrimental 
results,  long  enabled  Louvain  to  outbid  all  the  other  uni- 
versities of  Europe  in  the  munificence  with  which  she 
rewarded  her  professor*.  In  the  course  of  the  next  cen- 
tury the  "  Belgian  Athens,"  as  she  is  styled  by  Lipsius, 
ranked  second  only  to  Paris  in  numbers  and  reputation. 
In  its  numerous  separate  foundations  and  general  organiza- 
tion— it  possessed  no  less  than  twenty-eight  colleges — it 
closely  resembled  the  English  universities;  while  its  active 
press  afforded  facilities  to  the  author  and  tho  controversialist 
of  which  both  Cambridge  and  Oxford  were  at  that  time 
almost  destitute.  It  embraced  all  tho  faculties,  and  no 
degrees  in  Europe  stood  so  high  as  guarantees  of  general 
acquirements.  Erasmus  records  it  as  a  common  saying, 
that  "  no  ono  could  graduate  at  Louvain  without  know- 
ledge, manners,  and  age."  Sir  William  Hamilton  speaks 
<>(  the  examination  at  Ixmvain  for  a  degree  in  arts  as  "  the 
best  example  upon  record  of  the  true  mode  of  such  ex- 
amination, and,  until,  recent  times,  in  fact,  the  only  ex- 
ample in  the  history  of  universities  worthy  of  consideration 
at  all."  He  has  translated  from  Yernuheus  the  order  and 
method  of  this  examination.1  In  178S  the  faculties  of 
jurisprudence,  medicine,  and  philosophy  were  removed  to 
Brussels,  and  in  1797  the  French  suspended  the  university 
altogether.  When  Belgium  was  formed  into  an  indepen- 
dent state  io  1831,  tho  unhersity  was  refounded  as  a 
Roman  Catholic  foundation. 
Lctpdr,  The  circumstances  of  the  foundation  of  the  university 
of  Lcipsic  are  especially  noteworthy,  it  having  been  the 
result  of  the  migration  of  almost  the  entire  German 
element  from  the  university  of  Prague.  This  element 
comprised  (1)  Bavarisns,  (2)  Saxons,  (3)  Poles  (this  last- 
named  division  being  drawn  from  a  wido  area,  which  in- 
cluded Meissen,'  Luaatia,  Silesia,  and  Prussia),  and,  being 

'  M.lntr*.  Ccxh.  </.  Chn  S.-A«to:,  I.  370. 
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represented  by;  toree  votes  iu  tho  assemblies  of  the  uni- 
versity, while  the  Bohemians  possessed  but  one,  had  ac- 
quired a  preponderance  in  the  direction  of  affairs  which 
the  latter  could  ao  longer  submit  ta  Religious  differ- 
ences, again,  evoked  mainly  by  the  preaching  of  John 
Huss,  further  intensified  the  existing  disagreements  ;  and 
eventually,  in  the  year  1409,  Ring  Wenceslaus,  at  the 
prayer  of  his  Bohemian  subjects,  issued  a  decree  which 
exactly  reversed  the  previous  distribution  of  votes, — thrco 
votes  being  assigned  to  the  Bohemian  nation  aud  only  one 
to  all  the  rest.  The  Germans  took  deep  umbrage,  and 
seceded  to  Leipaic,  where,  a  bull  having  been  obtained 
from  Alexander  V.  (9th  September  1409),  a  new  "  studium 
generate  "  was  founded  by  the  landgrave  of  Thuringia 
and  the  margraves  of  Meissen.  The  members  were  divided 
into  four  nations — composed  of  natives  of  Mcissen,-Soxony, 
Bavaria,  and  Poland.  Two  colleges  were  founded,  a  greater 
and  a  smaller,  but  designed,  not  for  poor  students,  but 
for  masters  of  arts, — twelve  being  admitted  on  the  former 
and  eight  on  tho  latter  foundation.  The  first  university  Rostockt 
of  northern  Germany  was  that  of  Rostock,  founded  by 
tho  dukes  John  and  Albert  of  Mecklenburg,  the  Echemo 
receiving  the  sanction  of  Martin  Y.  in  a  bull  dated  13tb 
February  1419  as  that  of  a  "studium  generalo  "  in  all  tho 
faculties  excepting  theology.  The  faculty  of  theology  was 
added  in  the  year  1432.  Two  colleges  were  also  founded, 
with  the  same  design  and  on  the  came  scale  as  at  Lcipsic-. 

No  little  illustration  u  afforded  by  the  circumstances 
attending  tho  foundation  of  the  French  universities  of  tho 
struggle  that  was  going  on  between  tho  crown  and  tin 
Roman  see.  The  earliest  foundation  in  the  15th  century  p0lii«.x 
was  that  of  Poitiers.  It  vos  instituted  by  Charles  VII.  in 
1431,  almost  immediately  after  his  accession,  with  tho 
special  design  of  creating  a  centre  of  learning  less  favour- 
able to  English  interests  than  Paris  had  at  that  timo  shown 
herself  to  be.  Eugenius  IY  could  not  refuse  his  sanction 
to  the  scheme,  but  he  endeavoured  partially  to  defeat 
Charles's  design  by  conferring  on  tho  new  "studium 
generale  "  only  the  same  privileges  as  those  possessed  hj 
Toulouse,  and  thus  placing  it  at  a  disadvantage  in  com- 
parison with  Paris.  .Charles  rejoined  by  an  extraordinary 
exercise  of  his  own  prerogative,  conferring  on 'Poitiers  all 
the  privileges  collectively  possessed  by  Paris,  Toulouse, 
Montpellier,  Angers,  and  Orleans,  and  at  the  tame  time 
placing  the  university  under  special  royal  protection.  The  Cxa, 
foundation  of  the  University  of  Caen,  in  the  dioccio  of 
Bayeux  was  attended  by  conditions  almost  exactly  the 
reverse  of  those  which  belonged  to  the  foundation  of  that 
at  Poitiers.  It  was  founded  under  English  auspices  during 
the  short  period  of  the  supremacy  of  the  English  arms  in 
Normandy  in  the  15th  century.  Its  charter  (May  1437) 
was  given  by  Eugenius  TV.,  and  tho  bishop  of  Bayeux  was 
appointed  its  chancellor.  The  university  of  Paris  had  by 
this  time  completely  forfeited  the  favour  of  Eugenius  by 
its  attitude  at  the  council  of  Basel,  and  Eugenius  inserted 
in  tho  charter  for  Caen  a  clause  of  an  entirely  novel  char- 
acter, requiring  all  those  admitted  to  degrees  to  take  an 
oath  of  fidelity  to  tho  see  of  Rome,  and  to  bind  themselves 
to  attempt  nothing  prejudicial  to  her  interests.  To  this 
proviso  the  pragmatic  sanction  of  Bourges-was  tho  reply 
given  by  Charles  in  the  following  year.  On  18th  May 
1442  we  find  King  Henry  VI.  writing  to  Eugenius,  and 
dwelling  with  satisfaction  on  the  rapid  progress  of  the  new 
university,  to  which,  he  says,  students  had  flocked  from  all 
quarters,  and  were  still  daily  arriving.1  On  30th  Octobet 
1452  its  charter  was  given  afresh  by  Charles  in  terms 
which  left  tho  original  charter  unrecognized  ;  both  teachers 
end  learners  were  made  subject  to  the  civil  authorities  of 
tho  city,  while  all  privilege!  conferred  in  the  former  charter 
'  BckrntoD'i  Corrupetideact,  I.  123. 
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in  cases  of  legal  disputes  were  abolished.  From  this  time 
the  university  of  Caen  was  distinguished  by  its  loyal 
spirit  and  firm  resistance  to  ultramontane  pretensions ; 
and,  although  swept  away  at  the  French  Revolution,  it  was 
afterwards  restored,  owing  to  tho  sense  of  the  services  it 
Bnmtwni,  had  thus  once  rendered  to  the  national  cause.1  No  especi- 
»ally  notable  circumstances  characterize  tho  foundation  of 
the  university  of  Bordeaux  (1441)  or  that  of  Valence 
(1452),  but  that  of  Nantes,  which  received  its  charter  from 
Pius  II.  in  1463,  is  distinguished  by  the  fact  that  it  did 
not  receivo  tho  ratification  of  tho  king  of  France,  and  the 
conditions  under  which  its  earlier  traditions  were  formed 
thus  closely  resemble  those  of  Poitiers.  It  seems  also  to 
have  been  regarded  with  particular  favour  by  Pius  II.,  a 
pontiff  who  was  at  once  a  ripe  scholar  and  a  writer  upon 
education.  He  gave  to  Nantes  a.  notable  body  of  privi- 
leges, which  not  only  represent  an  embodiment  of  all  the 
various  privileges  granted  to  universities  prior  to  that  date, 
but  afterwards  became,  with  their  copious  and  somewhat 
tautological  phraseology,  the  accepted  model  for  the  great 
majority  of  university  charters,  whether  issued  by  the.pope 
or  by  tho  emperor,  or  by  the  civil  authority.  The  bishop* 
of  Nantes  was  appointed  head  of  the  university,  and  was 
charged  with  the  special  protection  of  its  privileges  against 
all  interference  from  whatever  quarter.*  The  bull  for  tho 
foundation  of  the*university  of  Bourgea  was  given  in  1465 
by  Paul  II.  at  tho  request  of  Louis  XI.  and  his  brother. 
It  confers  on  the  community  the  same  privileges  as  those 
enjoyed  by  the  other  universities  of  Franco.  The  royal 
sanction  was  given  at  the  petition  of  the  citizens ;  but, 
from  reasons  which  do  not  appear,  they  deemed  it  neces- 
sary further  to  petition  that  their  charter  might  also  be 
registered  and  enrolled  by  the  parlement  of  Paris. 

In  Germany,  the  first  of  the  universities  representing 
the  new  influences  above  referred  to  is  that  of  Oreifswald. 
A  weaUhy  burgomaster,  who  had  graduated  as  a  master  of 
arts  at  Rostock,  was  tho  chief  mover ;  and,  his  proposal 
being  cordially  seconded  by  the  city*  council,  the  duke  of 
the  province,  and  certain  abbots  of  neighbouring  monas- 
teries, the  necessary  bull  was  obtained  from  Calixtus  IIL 
(29th  May  1456).  The  first  session  was  commenced  in 
October  of  tho  same  year.  Three  colleges  were  at  the 
same  time  founded,— two  for  masters  of  arts,  as  at  Leipsic 
and  Rostock,  and  a  third  for  jurists.  The  chairs  in  the 
different  faculties  were  distributed  as  follows  :  theology  3, 
jurisprudence  5,  medicine  1,  arts  4, — the  number  of  jurists 
showing  that  the  study  of  the  civil  law  still  obtained  a 
Freiberg,  certain  preponderance.  The  university  of  Freiburg  was 
founded  by  the  archduko  Albert,  brother  of  tho  emporor 
Frederick  III., — tho  papal  bull  being  given  20th  April 
1455,  and  tho  imperial  ratification  in  the  following  year. 
The  first  session  was  opened  in  1460,  under  the  presidency 
of  Matthew  Uummel,  a  privy  councillor,  aud  the  original 
numbers  soon  received  considerable  additions  by  secessions 
from  Vienna  and  from  Heidelberg.  The  ondowmcnt  was 
further  augmented  by  an  annual  allowance  from  tho  city 
council,  and  by  certain  canonries  and  livings  attached  to 
neighbouring  parishes.  In  the  same  year,  and  probably  in 
a  spirit  of  direct  rivalry,  wa9  opened  tho  university  of 
Basel.  Tho  cathedral  school  in  that  ancient  city,  together 
with  others  attached  to  the  monasteries,  afforded  a  suffi- 
cient nucleus  for  a  ''studium,"  and  Pius  II.,  who,  as 
Alncaa  Sylvius,  had  been  a  resident  in  the  city,  was  easily 
prevailed  upon  to  grant  the  charter  (12th  November  1459). 
In  tho  character  of  its  endowments,  and  iu  the  relative 
importance  attached  to  the  study  of  the  civil  law,  Basel 
much  resembled  Greifswald,  but  its  success  throughout  the 
15th  century  was  marred  by  tho  languid  character  of  the 
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suppprt  afforded  it  by  tho  civ  ic  authorities.  Before  he  had 
signed  the  bull  for  the  foundation  of  the  university  of 
Basel,  Pius  II.,  at  the  request  of  duko  William  of  Bavaria, 
had  issued  another  bull  for  the  foundation  of  a  university 
at  Ingolstadt  (7th  April  1459).  But  it  was  not  until  [ngol- 
1472  that  tho  work  of  teaching  was  actually  commenced  »t*dt, 
there.  Some  long-existing  prebends,  founded  by  former 
dukes  of  Bavaria,  were  appropriated  to  the  endowment, 
and  the  chairs  in  tho  different  faculties  were  distributed  as 
follows: — theology  2,  jurisprudence  3,  medicine  1,  arts  6, 
— arts  in  conjunction  with  theology  thus  obtaining  the 
preponderance.  As  at  Caen,  twenty-two  years  before,  an 
oath  of  fidelity  to  tho  Roman,  pontiff  was  imposed  on  every 
student  admitted  to  a  degree.8  That  this  proviso  was  not 
subsequently  abolished,  as  at  Caen,  is  a  feature  in  the 
history  of  the  university  of  Ingolstadt  which  was  attended 
by  important  results.  Nowhere  did  the  Reformation  meet 
with  more  stubborn  resistance,  and  it  was  at  Ingolstadt 
that  the  Counter-Reformation  was  commenced.  In  1556 
the  Jesuits  made  their  first  settlement  in  the  university. 

The  next  two  universities  took  their  riso  in  the  archi-  Treves, 
episcopal  seats  of  Treves  and  Mainz.  That  at  .Treves 
received  its  cliarter  as  early  as  1450 ;  but  the  first  academ- 
ical session  did  not  commence  until  1473.  Here  the 
ecclesiastical  influences  appear  to  have  been  unfavourable 
to  the  project.  The  archbishop  demanded  2000  florins  as 
the  price  of  his  sanction.  The  cathedral  chapter  threw 
difficulties  in  the  way  of  the  appropriation  of  certain 
livings  and  canonries  to  the  university  endowment;  and  so 
obstinate  was  their  resistance  that  in  1655  they  succeeded 
in  altogether  rescinding  the  gift  on  payment  of  a  very 
inadequate  sum.  It  was  not  until  1722  that  the  assembly 
of  deputies,  by  a  formal  grant,  relieved  the  university 
from  tho  difficulties  in  which  it  had  become  involved.  The  1 
university  of  Mainz,  on  the  other  hand,  was  almost  en- 
tirely indebted  to  the  archbishop  Diether  for  its  founda- 
tion. It  was  at  his  petition  that  Sixtus  IV.  granted  the 
charter,  23d  November  1476;  and  Diether,  being  himself 
an  enthusiastic  humanist,  thereupon  circulated  a  letter, 
couched  iii  elegant  Latinity,  addressed  to  students  through- 
out his  diocese,  inviting  them  to  repair  to  the  new  centre, 
and  dilating  on  the  advantages  of  academic  studies  and  of 
learning.  The  rise  of  these  two  universities,  however, 
neither  of  which  attained  to  much  distinction,  represents 
little  more  than  the  incorporation  of  certain  already  exist- 
ing institutions  into  a  homogeneous  whole,  the  power  of 
conferring  degrees  being  superadded.  But  the  university  TaW 
of  Tubingen,  founded  by  charter  of  Sixtus  IV.  (9th  fie". 
November  1476),  represent*  an  entirely  new  creation. 
Iu  real  founder  was  Mathilda,  the  mother  of  Count  Eber- 
hard  of  Wurtemberg,  who  appropriated  five  livings  and 
eight  prebends  to  the  endowment.  Of  the  chairs,  3  were 
for  theology,  3  for  the  canon  and  2  for  the  civil  law,  2  for 
medicine,  and  4  for  arts.  Tho  general  financial  condition 
of  this  university  in  the  year  1541-42,  and  the  sources  from 
whence  its  revenues  were  derived,  have  been  illustrated  by 
Hoffmann  in  a  short  paper  which  shows  tho  fluctuating 
character  of  the  resources  of  a  university  in  those  days, — 
liable  to  be  affected,  as  they  were,  both  by  the  seasons  and 
the  markets.4 

Nearly  contemporaneous  with  theso  foundations  were  "Jr*»Ji 
those  of  Upsala  (1177)  and  Copenhagen  (1479).  which,  af»J 
although  lying  without  the  political  boundaries  of  Germany,  ^'^^ 
reflected  her  influence.    The  charter  for  Copenhagen  «as 
given  by  Sixtus  IV.  as  early  as  1475.    Tho  students 

*  Paulsen,  in  (peaking  of  tfata  jiroviao  u  ono  "  die  wcilcr  vorlter  nocli 
nachher  son*',  rorkomnit,"  would  coi!»c<)uently  »eem  to  l>o  not  quit* 
accurate.    Seo  Ore  (frilndiina  der  dm(xhen  VnivtrtiliUen,  p.  277. 

*  Otkonomiichtf  Zuituml  \Ur  C*ivertiitil  Tubingen  gcgtn  di*  MiUm 
da  JCUn  JahrhunJerU,  1845. 


UNIVERSITIES 


843 


written- 


Frank* 
fort-on- 


attracted  to  this  uew  centre  were  mainly  from  within  the 
radius  of  the  university  of  Cologne,  and  its  statutes  were  little 
more  than  a  transcript  of  those  of  the  latter  foundation. 

The  electorates  of  "Wittenberg  and  Brandenburg  were 
now  the  only  two  considerable  German  territories  which 
did  not  possess  a  studiuin  genorale,  and  the  university 
founded  at  Wittenberg  by  Maximilian  I.  (6th  July  1502) 
is  notable  as  the  first  established  in  Germany  by  virtue  of 
an  imperial  as  distinguished  from  a  papal  decree.  Its 
charter  is,  however,  drawn  up  with  the  traditional  phrase- 
ology of  the  pontifical  bulls,  and  is  evidently  not  conceived 
in  any  spirit  of  antagonism  to  Rome.  Wittenberg  is  con- 
stituted a  "  Btndiura  generalo  "  in  all  the  four  faculties,— 
the  right  to  confer  degrees  in  theology  and  canon  law 
having  been  sanctioned  by  the  papal  legate  some  months 
before,  2d  February  1502.  The  endowment  of  the  uni- 
versity with  church  revenues  duly  received  the  papal 
sanction,— a  bull  of  Alexander  VI.  authorizing  the  appro- 
priation of  twelve  canonries  attached  to  the  castle  church, 
as  well  as  of  eleven  prebends  in  outlying  districts — ut  tie 
per  ownem  modum  vnnm  corpus  ex  studio  tl  cotlfijio  pra- 
dietis  fiat  et  eontlituatur.  No  university  in  Germany 
attracted  to  itself  a  larger  share  of  the  attention  of  Europe 
at  i(s  commencement.  And  it  was  its  distinguishing  merit 
that  it  was  the  first  academic  centre  north  the  Alps  where 
the  antiquated  mothods  and  barbarous  Latinity  of  the 
scholastic  era  were  overthrown.  The  last  university 
founded  in  Germany  prior  to  the  Reformation  was  that  of 
'  Frankfort-on-thc-Oder.  The  design,  first  conceived  by 
the  elector  John  of  Brandenburg,  was  carried  into  execu- 
tion by  his  son  Joachim,  at  whose  request  Pope  Julius  II. 
issued  a  bull  for  the  foundation,  15th  March  1506.  An 
imperial  charter,  identical  in  its  contents  with  the  papal 
bull,  followed  on  26th  October.  The  university  received 
an  endowment  of  canonries  and  livings  similar  to  that  of 
Wittenberg,  and  some  houses  in  the  city  were  assigned  for 
its  use  by  the  elector. 

The  first  university  in  Scotland  was  that  of  St  Andrews, 
founded  in  1411  by  Henry  Wardlaw,  bishop  of  that  see, 
and  modelled  chiefly  on  the  constitution  of  the  university 
of  Paris.  It  acquired  all  its  three  colleges— St  Salvator's, 
St  Leonard's,  and  St  Mary's— before  the  Reformation,— 
the  first  having  been  founded  in  1456  by  Bishop  James 
Kennedy;  the  second  in  1512  by  the  youthful  archbishop 
Alexandor  Stuart  (natural  son  of  Jamoa  IV.)  and  John 
Hepburn,  the  prior  of  the  monastery  of  St  Andrews;  and 
the  third,  also  in  1512,  by  the  Beatons,  who  in  the  year 
1537  procured  a  bull  from  Pope  Paul  III.  dedicating  the 
college  to  the  Blessed  vi.pn  Mary  of  the  Assumption,  and 
adding  further  endowments.  The  most  ancient  of  the 
universities  of  Scotland,  with  its  three  colleges,  was  thus 
reared  in  an  atmosphere  of  medueval  theology,  and  un- 
doubtedly designed  as  a  bulwark  against  heresy  and 
schism.  But  "  by  a  strange  irony  of  fate,"  it  has  been 
observed,  "  two  of  these  colleges  became,  almost  from  the 
first,  the  foremost  agents  in  working  the  overthrew  of  that 
church  which  they  were  founded  to  defend."  St  Leonard's 
more  especially,  like  St  John's  or  Queens'  at  Cambridge, 
became  a  noted  centre  of  intellectual  life  and  Reformation 
principles.  That  he  "had  drunk  at  St  Leonard's  well" 
became  a  current  expression  for  implying  that  a  theologian 
bad  imbibed  the  doctrines  of  Protestantism.  The  univer- 
sity of  Glasgow  was  founded  as  a  "  studium  genernle  "  in 
1453,  and  possessed  two  colleges.  Prior  to  the  Reforma- 
tion it  acquired  but  little  celebrity ;  its  discipline  was  lax, 
and  the  number  of  the  students  but  small,  while  the  in- 
struction was  not  only  inefficient  but  irregularly  given;  no 
funds  were  provided  for  the  maintenance  of  regular  lectures 
in  the  higher  faculties;  and  there  was  no  adequate  execu- 
tive power  for  tho  maintenance  of  discipline.    The  uni- 
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versity  of  Aberdeen,  which  was  founded  in  1494,  at  liitt 
possessed  only  ono  college, — namely,  King's.  Mariscbal 
College,  founded  in  1593  by  George  Keith,  fifth  Earl 
Marischal,  was  constituted  by  its  founder  independent  of 
tho  university  in  Old  Aberdeen,  being  itself  both  a  col- 
lego  and  a  university,  with  the  power  of  conferring  degrees. 
Bishop  Elphinstone,  the  founder  both  of  the  university  and 
of  King's  College  (1505),  had  been  educated  at  Glasgow, 
and  had  subsequently  both  studied  and  taught  at  Paris 
and  at  Orleans.  To  the  wider  experience  which  he  had 
thus  gained  we  may  probably  attribute  the  fact  that  the 
constitution  of  the  university  of  Aberdeen  was  free  from 
the  glaring  defects  which  then  characterized  that  of  the 
university  of  Glasgow.1  But  in  all  the  mediaeval  uni- 
versities of  Germany,  England,  and  Scotland,  modelled  as 
they  were  on  a  common  typo,  the  absence  of  adequato 
discipline  was,  in  a  greater  or  less  degree,  a  common 
defect.  In  connexion  with  this  feature  we  may  note  the 
comparatively  small  percentage  of  matriculated  students 
proceeding  to  the  degrees  of  B.A.  and  M.A.  when  com- 
pared with  later  times.  Of  this  disparity  the  following Degnek 
table,  exhibiting  the  relative  numbers  in  the  university  of  t»><*ii  »i 
Leijwic  for  every  ten  years  from  the  year  1427  to  1552,  "'Im- 
probably affords  a  fair  average  illustration, —  the  remark- 
ablo  fluctuations  probably  depending  quite  as  much  upon 
the  comparative  healthiness  of  the  period  (in  respect  of 
freedom  from  epidemic)  and  the  abundance  of  the  harvests 
as  upon  any  other  cause  :— 
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lUtrlcn- 

Tear*. 

| 

P.A. 

11.  A. 

Perec  ri  Lb  ge  of 
|  B.Vf.  1  M.A'*. 

1427-1430 

737 

1  1429-1432 

151 

■sd 

20  4 

3-8 

1437-1440 

716 

<  1439-1442 

199 

60 

27  8 

6  9 

1447-H50 

808 

,  1449-1452 

274 

(60) 
81 

339 

1457-1400 

1,447 

1469-1409 

659 

38-6 

6  6 

1461-1*70 

1,137 

1469-1472 

410 

61 

36  0 

6-4 

1477-14SO 

1,163 

1479-1482 

458 

40 

39-4 

4-2 

1487-1490 

1,858 

1489-1492 

714 

02 

38-4 

3-4 

1497-1500 

1,288 

1499-1502 

497 

69 

38-5 

4-6 

1507-1510 

1,948 

1509-1512 

610 

65 

261 

3  4 

1517-1520 

1,445 

1519-1622 

247 

35 

170 

24 

1527-1530 

419 

1529-1532 

77 

33 

184 

7-9 

1537-1540 

666 

1539-1542 

122 

27 

178 

3D 

1647-1550 

1,318 

1549-1552 

200 

72 

15  2 

5-5 

14,969 

4418 

672 

29  5 

4-5 

The  German  universities  in  these,  times  seem  to  have  Central 
admitted  for  the  most  part  their  inferiority  in  learning  to  «sP«ct>  at 
older  and  more  favoured  centres  ;  and  their  consciousness  ^™^.'ai 
of  the  fact  is  shown  -by  the  efforts  which  they  made  to  unjvtr. 
attract  instructors  from  Italy,  and  by  the  frequent  resort 
of  the  more  ambitious  students  to  schools  like  Paris, 
Bologna,  Padua,  and  Pavia.  That  they  took  their  rise  in 
any  spirit  of  systematic  opposition  to  the  Roman  see  (as 
Meiners  and  others  have  contended),  or  that  their  orga- 
nization was  something  external  to  and  independent  of  the 
church,  is  sufficiently  disproved  by  the  foregoing  evidence. 
Generally  speaking,  they  were  eminently  conservative 
bodies,  and  tho  new  learning  of  tho  humanists  and  tho 
new  methods  of  instruction  that  now  began  to  demand 
attention  were  alike  for  a  long  period  unable  to  gain  ad- 
mission within  academic  circles.  Reformers  such  as  Hegius, 
John  Wessel,  and  Rudolphus  Agricola  carried  on  their 
work  at  places  like  Deventcr  remote  from  university  in- 
fluences. That  there  was  a  considerable  amount  of  mental 
activity  going  on  in  the  universities  themselves  is  not  to 
be  denied  ;  but  it  was  mostly  of  that  unprofitable  kind 
which,  while  giving  rise  to  endless  controversy,  turned  upon 
questions  in  connexion  with  which  the  implied  postulates 
and  the  terminology  employed  rendered  all  scientific  investi- 

1  FnUi  Abtrdonaurr,  Pref.  jv  xvt 
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gation  hopeless.  At  almost  every  university— Leipsic, 
Greifswald,  and  Prague  (after  1209)  being  the  principal 
exceptions— the  socailed  Realists  and  Nominalists  repre- 
sented two  great  parties  occupied  with  an  internecine 
struggle.  At  Paris,  owing  to  the  overwhelming  strength 
of  the  theologians,  the  Nominalists  were  indeed  under  a 
kind  of  ban  ;  but  at  Heidelberg  they  had  altogether  ex- 
pelled their  antagonists.  It  was  much  the  same  at  Vienna 
and  at  Erfurt, — the  latter,  from  the  ready  reception  which 
it  gave  to  new  speculation,  being  styled  by  its  enemies 
"  novorum  omnium  portua."  At  Basel,  under  the  leadership 
of  the  eminent  Johannes  a  Lapide,  the  Realists-with  diffi- 
culty maintained  their  ground.  Freiburg,  Tubingen,  and 
Ingolstadt,  in  the  hope  of  diminishing  controversy,  arrived 
at  a  kind  of  compromise,  each  party  having  its  own  pro- 
fessor, and  representing  a  distinct  "  nation."  At  Mainz  the 
authorities  adopted  a  manual  of  logic  which  was  essentially 
an  embodiment  of  Nominalistic  principles. 

In  Italy,  almost  without  exception,  it  was  decided  that 
these  controversies  were  endless,  and  that  their  effects  were 
pernicious*.  It  was  rcsolted,  accordingly,  to  expel  logic, 
and  allow  its  place  to  be  filled  by  rhetoric.  It  was  by 
virtue  of  this  decision,  which  was  of  a  tacit  rather  than  a 
formal  character,  that  the  ex|>ounders  of  the  new  learning 
in  the  15th  century,  men  like  Emmanuel  Chrysoloras, 
Guarino,  Leonardo  Bruni,  Bessarion,  Argyropufos,  and 
Valla,  carried  into  effect  that  important  revolution  in 
academic  studies  which  constitutes  a  new  era  in  university 
learning,  and  largely  helped  to  pave  the  way  for  the  Re- 
formation.1 This  discouragement  of  the  controversial 
spirit,  continued  as  it  was  in-  relation  to  theological  ques- 
tions after  the  Reformation,  obtained  for  the  Italian  uni- 
versities a  fortunate  immunity  from  dissensions  like  those 
which,  as  we  shall  shortly  see,  distracted  the  centres  of 
learning  in  Germany.  The  professorial  body  also  attained 
to  an  almost  unrivalled  reputation.  It  was  exceptionally 
select,  only  those  who  were  in  receipt  of  salaries  being 
permitted,  as  a  rule,  to  lecture ;  it  was  also  famed  for  its 
ability,  the  institution  of  concurrent  chairs  proving  an  excel- 
lent stimulus.  These  chairs  were  of  two  kinds — "ordinary" 
and  "  extraordinary,"— the  former  being  tho  more  liberally 
endowed  and  fewer  in  number.  For  each  subject  of  im- 
portance there  were  thus  always  two  aud  sometimes  three 
rival  chairs,  and  a  powerful  aud  continuous  emulation 
was  thus  maintained  among  the  teachers.  "  From  the 
integrity  of  their  patrons,  and  the  lofty  standard  by  which 
they  were  judged,"  says  Sir  W.  Hamilton,  '*  the  call  to  a 
Paduan  or  Pisan  chair  was  deemed  the  highest  of  all 
literary  honours.  The  status  of  professor  was  in  Italy 
elevated  to  a  dignity  which  in  other  countries  it  has  never 
reached ;  and  not  a  few  of  the  most  illustrious  teachers  in 
the  Italian  seminaries  were  of  the  proudest  nobility  of  the 
land.  While  the  universities  of  other  countries  had  fallen 
from  Christian  and  cosmopolite  to  sectarian  and  local 
schools,  it  is  the  peculiar  glory  of-,the  Italian  that,  under 
the  enlightened  liberality  of  their  patrons,  they  still  con- 
tinued to  assert  their  European  universality.  Creed  and 
country  were  in  them  no  bar, — the  latter  not  even  a  reason 
of  preference.  Foreigners  of  every  nation  are  to  bo  found 
among  their  professors;  and  the  most  learned  man  in 
Scotland  (Dempster)  sought  in  a  Pisan  chair  that  theatre 
for  his  abilities  which  he  could  not  find  at  home."2 

The  Reformation  represents  the  great  boundary  line  in 
the  history  of  the  mediaeval  universities,  and  also,  for  a 
long  time  after,  the  main  influence  in  the  history  of  those 
new  foundations  which  subsequently  arose  in  Protestant 
countries.    Even  in  Catholic  countries  its  secondary  effects 

1  For  nn  excellent  »coount  of  thU  inovemeDt,  tee  Georg  VoiRt,  Die 
II  .nUrhrlOmng  da  cl<usiKhtn  AUcrthumt,  2c!  td.,  2  vol*.,  UBO. 
»  Hniuiluu,.  ihn^.,  2dcd.,  p.  873. 


scarcely  less  perceptible,  as  they  found  cxprcasrtm  in 
with  the  Counter-Reformation.  In  Germany 
the  Thirty  Years'  War  was  attended  by  consequences 
which  were  felt  long  after  the  17th  century.  In  France 
the  Revolution  of  1769  resulted  in  the  actual  uprooting  of 
the  university  system/ 

The  influences  of  the  New  Learning,  and  the  special 
character  which  it  assumed  as  it  made  its  way  in  Germany 
in  connexion  with  the  labours  of  scholars  like  Erasmus, 
John  Reuchlin,  Ulrich  von  Hutten,  and  Melanchthon, 
augured  well  for  the  future.    It  was  free  from  the  frivol- 
ities, the  pedantry,  the  immoralities,  and  the  scepticism 
which  characterized  so  large  a  proportion  of  the  correspond- 
ing culture  in  Italy.    It  gave  promise  of  resulting  at  once 
in  a  critical  and  enlightened  study  of  the  masterpieces  of 
classical  antiquity,  and  in  a  reverent  and  yet  rational  inter- 
pretation of  the  Scriptures  and  the  fathers.    The  fierce  Per- 
bigotry  aud  tho  ceaseless  controversies  evoked  by  the  pro- "'J*0" 
mulgation  of  Lutheran  or  Calvinistic  doctrine  dispelled,  of 
however,  this  hopeful  prospect,  and  converted  what  might  wctorion- 
otherwise  have  become  the  tranquil  abodes  of  the  Muses  iuu. 
into  gloomy  fortresses  of  sectarianism.    Of  the  manner  in 
which  it  affected  the  highest  culture,  the  observation  of 
Her.ke  in  his  Life  of  ddixtus  (L  8),  that  for  a  century 
after  the  Reformation  the  history  of  Lutheran  theology 
becomes  almost  identified  with  that  of  tho  German  uni- 
versities, may  serve  as  an  illustration. 

The  first  Protestant  university  was  that  of  Marburg,  Msrlurrg. 
founded  by  Philip  tho  Magnanimous,  landgrave  of  Hesse, 
30th  May  1527.  Expressly  designed  as  a  bulwark  of 
Lutheranism,  it  was  mainly  built  up  out  of  tho  confiscation 
of  the  property  of  the  religious  orders  in  tho  Hessian 
capital.  The  house  of  tho  Dominicans,  who  had  fled  on 
the  first  rumour  of  spoliation,  was  converted  into  lecture- 
rooms  for  the  faculty  of  jurisprudence.  The  church  and 
convent  of  the  order  known  as  the  "  Kugclherrn  "  was 
appropriated  to  the  theological  faculty.  The  friary  of  the 
Barefooted  Friars  was  shared  between  tho  faculties  of 
medicine  and  philosophy.  The  university,  which  was  the 
object  of  tho  margrave's  peculiar  care,  rapidly  rose  to 
celebrity ;  it  was  resorted  to  by  students  from  remote 
countries,  even  from  Greece,  anil  its  professors  were  of 
distinguished  ability.  How  much,  however,  of  this  popu- 
larity depended  on  its  theologhal  associations  is  to  be  seeu 
in  the  fact  that  after  the  year  1G05,  when,  by  the  decree 
of  Count  Maurice,  its  formulary  of  faith  was  changed  from 
Lutheran  to  Calvinistic,  its  numbers  greatly  declined. 
This  dictation  of  the  temporal  power  now  becomes  one  of 
the  most  notable  features  in  academic  history  in  Protestant 
Germany.  Tho  universities,  having  repudiated  'the  papal 
authority,  while  that  of  the  episcopal  order  was  at  an  end, 
now  began  to  pay  espial  court  to  the  temporal  ruler,  and 
sought  in  every  way  to  conciliate  his  goodwill,  representing 
with  peculiar  distinctness  the  theory, — ctyu*  regio,  rjv*  reli- 
ffio.  This  tendency  was  further  strengthened  by  tho  fact 
that  their  colleges,  bursaries,  and  other  similar  foundations 
were  no  longer  derived  from  or  supported  by  ecclesiastical 
institutions,  but  were  mainly  dependent  on  the  civil  power. 

The  Lutheran  university  of  Konigsberg  was  founded  17th  Kdntg*- 
AuguBt  1544  by  Albert  III.,  margrave  of  Brandenburg,  ^rg. 
and  the  first  duke  of  Prussia,  and  his  wifo  Dorothea,  a 
Danish  princess.  In  this  instance,  the  religious  character 
of  the  foundation  not  having  been  determined  at  the  com- 
mencement, the  pa|«tl  and  tho  imperial  sanction  were  both 
applied  for,  although  not  accorded.  King  Sigismund  of 
Poland,  however,  which  kingdom  exercised  at  that  time  a 
protectorate  over  the  Prussian  duchy,  ultimately  gave  the 
necessary  charter  (29th  September  1561),  at  tho  samo  time 
ordaining  that  all  students  who  graduated  as  masters  in 
tho  faculty  of  philosophy  should  rank  a*  nobles  of  the 
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Polish  kingdom.  When  Prussia  was  raked  to  the  rank  of 
a  kingdom  (1701)  the  university  was  mode  a  royal  founda- 
tion, and  the  "collegium  Fridericianum,"  which  was  then 
erected,  received  corresponding  privileges.  In  1862  the 
university  buildings  were  rebuilt,  and  the  number  of  the 
students  is  now  nearly  one  thousand 

J«tn.  Tho  Lutheran  university  of  Jcua  had  its  origin  in  a 
gymnasium  founded  by  John  Frederick  the  Magnanimous, 
elector  of  Saxony,  during  his  imprisonment,  for  tho  express 
purpose  of  promoting  Evangelical  doctrines  and  repairing 
the  loss  of  Wittenberg,  where  the  Philippists  had  gained 
the  ascendency.  Its  charter,  which  tho  emperor  Charles 
V.  refused  to  grant,  and  which  was  obtained  with  some 
difficulty  from  his  brother,  Ferdinand  I.,  eventually  en- 
abled the  authorities  to  open  the  university,  2d  February 
1558.  Distinguished  for  its  vehement  assertion  of  Luth- 
eran doctrine,  its  Lostility  to  the  teaching  of  Wittenberg 
was  hardly  less  pronounced  than  that  with  which  both 
cuntres  regard  Roman  Catholicism.  For  a  long  timo  it 
was  chiefly  noted  as  a  school  of  medicine,  and,  in  the  17th 
and  18th  centuries  it  was  in  bad  repute  for  the  lawlessness 
of  its  students,  among  whom  duelling  prevailed  to  a  scan- 
dalous extent.  Tho  beauty  of  its  situation  and  tho  emin- 
ence of  its  professoriate  have,  however,  generally  attracted 
a  considerable  proportion  of  students  from  other  countries. 
Its  numbers  in  1885  were  566. 

Helm-       The  Lutheran  university  of  Helnistiidt,  founded  by 

*Ht  Duke  Julius  (of  the  house  of  Brunswick-WolfenbQttel), 
and  designated  after  him  in  its  official  records  as  "  Acade- 
mia  Julia,"  received  its  charter,  8th  May  1575,  from  tho 
emperor  Maximilian  II.  No  university  in  the  16th  cen- 
tury commenced  under  moro  favourable  auspices.  It  was 
munificently  endowed  by  tho  founder  and  by  his  son;  and 
its  "  Convictorium,"  or  college  for  poor  students,  expended 
in  the  course  of  thirty  years  no  less  than  100,000  tbalers, 
an  extraordinary  expenditure  for  on  institution  of  such  a 
character  in  thoso  days.  Beautifully  and  conveniently 
situated  in  what  had  now  becomo  the  well-peopled  region 
between  tho  Wcser  and  tho  lower  Elbe,  and  distinguished 
by  its  comparatively  temperate  maintenance  of  tho  Luth- 
eran tenets,  it  attracted  a  considerable  concourse  of 
students,  especially  from  the  upper  classes,  not  a  fewtxjing 
of  princely  rank.  Throughout  its  history,  until  suppressed 
in  1809,  Helmstiidt  enjoyed  the  special  and  powerful 
patronage  of  the  dukes  of  Saxony. 

Altdorf.  The  "Gymnasium  ^Egidianum"  of  Nuremberg,  founded 
in  1526,  and  removed  in  1575  to  Altdorf,  represents  the 
origin  of  the  university  of  Altdorf.  A  charter  was  grants 
in  1578  by  the  emperor  Rudolph  II.,  and  the  university 
was  formally  opened  in  1580.  It  was  nt  first,  however, 
empowered  only  to  grant  degrees  in  arU ;  but  in  1623  the 
emperor  Ferdinand  II.  added  the  permission  to  create 
doctors  of  law  and  medicine,  and  also  to  confer  crowns  on 
poets;  and  in  1697  its  faculties  were  completed  by  the 
permission  given  by  tbo  emperor  Leopold  I.  to  crcato 
doctors  of  theology.  Like  Louvain,  Altdorf  was  nominally 
ruled  by  the  municipality,  but  in  the  latter  university  this 
pow^r  of  control  remained  practically  it.opcrative,  and 
the  consequent  freedom  enjoyed  by  tho  community  from 
evils  like  thoso  which  brought  about  tho  decline  of 
Louvain  is  thus  described  by  Hamilton  : — "  Tho  decline 
of  that  great  and  wealthy  seminary  (Louvain)  was  mainly 
determined  by  iU  viciou3  patronage,  both  as  vested  in  the 
university  and  in  tho  town.  Altdorf,  on  the  other  hand, 
was  about  the  poorest  university  in  Cermany,  and  long  ono 
of  the  most  eminent.  Its  whole  endowment  never  rose 
above  £800  a  year;  and,  till  tho  period  of  its  declension, 
the  professors  of  Altdorf  mako  at  least  as  distinguished  a 
flguro  in  tho  history  of  philosophy  as  thoso  of  all  tho  ei^ht 
universities  of  the  British  empire  together.    On  looking 


closely  into  its  constitution  the  anomaly  is  at  once  solved. 
Tho  patrician  senate  of  Nuremberg  were  too  intelligent  and 
patriotic  to  attempt  tho  exercise  of  such  a  function.  The 
nomination  of  professors,  though  formally  ratified  by  tho 
senate,  was  virtually  made  by  a  board  of  four  curators;  and 
what  is  worthy  of  remark,  as  long  as  curatorial  patrona^ 
was  a  singularity  in  Germany,  Altdorf  maintained  its  rela- 
tive pre-eminence,  losing  it  only  when  a  similar  mean  was 
adopted  in  the  more  favoured  universities  of  the  empire."1 

The  conversion  of  Marburg  into  a  school  of  Calvinistic  Glmsen. 
doctrine  gave  occasion  to  tho  foundation  of  the  universities 
of  Giessen  and  of  Rinteln.  Of  these  tho  former,  founded  by 
tho  margrave  of  Darmstadt,  Louis  V.,  as  a  kind  of  refuge 
for  the  Lutheran  professors  from  Marburg,  received  its 
charter  from  the  emperor  Rudolph  IT.,  19th  May  1607. 
When,  however,  the  margraves  of  Darmstadt  acquired 
possession  of  Marburg  in  1625,  tho  university  was  trans- 
fer-ed  thither;  iu  1650  it  was  moved  back  again  to 
Giessen.  The  number  of  matriculated  students  at  the  com- 
mencement of  the  century  was  about  250;  in  1887  it  was 
484.  In  common  with  the  other  universities  of  Germany, 
but  with  a  facility  which  obtained  for  it  a  specially  unenvi- 
able reputation,  Giessen  was  for  a  long  time  wont  to  confer 
the  degree  of  doctor  in  abttntia  in  the  different  faculties 
without  requiring  adequate  credentials.  This  practice, 
however,  which  drew  forth  an  emphatic  protest  from  tho 
eminent  historian  Mommsen,  has  within  the  last  few  years 
been  entirely  abandoned.  Tho  university  of  Rinteln  was  Rfctaln. 
founded  17th  July  1621  by  the  emperor  Ferdinand  IL 
Almost  immediately  after  its  foundation  it  became  the 
prey  of  contending  parties  in  the  Thirty  Years'  War,  and  its 
early  development  was  thus  materially  hindered.  It  never, 
however,  attained  to  much  distinction,  and  in  1819  it  was 
suppressed.  Tho  university  of  Strasburg  was  founded  ir.  stras- 
1621  on  the  basis  of  an  already  existing  academy,  to  which  ►'org. 
the  celebrated  John  Sturm  stood,  during  the  latter  part  of 
his  life,  in  the  relation  of  "  rector  perpetuus,"  and  of  which 
we  aro  toldihat  in  1578  it  included  more  than  a  thousand 
I  scholars,  among  whom  were  200  of  the  nobility,  24  counts 
and  barons,  and  three  princes.  It  also  attracted  students 
from  all  ports  of  Europe,  and  especially  from  Portugal, 
Poland,  Denmark,  France,  and  England.  The  method  of 
Sturm's  teaching  became  tho  basis  of  that  of  tho  Jesuits, 
and  through  them  of  the  public  Bchool  instruction  in  Eng- 
land In  1621  Ferdinand  II.  conferred  on  this  academy 
full  privileges  as  a  university ;  in  the  language  of  tho 
cliartcr,  "in  omnibus  faeultatibus,  doctores,  licentiate*, 
mogistros,  et  baccalaureos,  atque  insupcr  poeia  't  laureates 
crcandi  et  promovendi." 3  In  1681  Strasburg  becamo 
French,  and  remained  so  until  1870. 

Tho  university  of  Dorpat  (now  Russian)  was  founded  Doiytt 
by  Gustavus  Adolphus  in  1632,  and  reconstituted  by  the 
emperor  Alexander  I.  in  1802.  A  special  iutcrest  attaches 
to  this  university  from  the  fact  that  it  has  for  a  long  timo 
been  tbo  scene  of  the  contending  influences  of  Tcutonism 
and  Slavonianism.  Situated  in  Livonia,  which  at  tho  timo 
of  its  foundation  represented  a  kind  of  debateable  land 
between  Russia  and  Poland,  its  gradual  monopoly  by  tho 
former  counUy  has  not  been  without  resistance  and  pro- 
tests on  the  part  of  that  Teutonic  clement  which  was  at 
ono  time  the  more  potent  in  its  midst  The  slady  of  tho 
Slavonic  languages  has  hero  received  considerable  stimulus, 
and  by  a  decree  in  May  1887  the  use  of  the  Bussian  lan 
guage  having  been  modo  obligatory  in  all  places  of  instruc 
tion  through  the  Baltic  provinces,  Bussian  has  now  taken 
the  place  of  German  as  the  language  of  the  lecture-room. 
Dorpat  possesses  a  fine  library  of  over  80,000  volumes,  and 
is  also  noted  for  its  admirable  botanical  collection.  The 

1  Discussions,  kc,  2d  at,  pp.  363-0. 
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Russian  minister  has  also  recently  instituted  a  professor- 
ship of  tho  comparative  grammar  of  the  Slavonic  dialects 
{now  filled  by  J.  Baudouin  de  Courtenay).  Tho  general 
influence  of  the  university  has  been  rapidly  extending 
during  the  last  few  years  far  beyond  the  Baltic  provinces. 
Tho  number  of  students,  which  in  1879  was  1106,  in  1886 
was  1751.1  A  liko  contest  between  contending  nation- 
alities has  recently  met  with  a  final  solution  at  Prague, 
where  a  Czech  university  has  been  established  on  an  inde- 
l>ondont  bash,  the  German  university  having  commenced 
its  separate  career  in  the  winter  session  of  1882-83.  The 
German  foundation  retains  its  endowments,  but  the  state 
subvention  is  divided  between  the  two. 

The  repudiation  on  the  part  of  the  Protestant  univer- 
sities of  both"  papal  and  episcopal  authority  evoked  a 
counter-demonstration  among  those  centres  which  still 
adhered  to  Catholicism,  while  their  theological  intolerance 
gavo  rise  to  a  great  reaction,  under  the  influence  of  which 
the  medieval  Catholic  universities  were  roinvigorated  and 
reorganized  (although  strictly  on  the  traditional  lines), 
while  new  and  important  centres  were  created.  It  was  on 
the  tide  of  this  reaction,  aided  by  their  own  skill  and 
sagacity,  that  the  Jesuits  were  borne  to  that  commanding 
position  which  made  them  for  a  timo  the  arbiters  of  educa- 
tion in  Europe.  The  earliest  university  whose  charter 
.  represented  this  reaction  was  that  of  Bamberg,  founded  by 
the  prince-bishop  Melchior  Otto,  after  whom  it  was  named 
"Ac&demia  Ottomans."  .It  was  opened  1st  September 
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1048,  and  received  both  from  the  emperor  Frederick  III. 
and  Pope  Innocent  X.  all  the  civil  and  ecclesiastical  privi- 
leges of  a  mediaeval  foundation.  At  first,  however,  it  com- 
prised only  the  faculties  of  arts  and  of  theology ;  to  these 
was  added  in  1729  that  of  jurisprudence,  and  in  1764  that 
of  medicine.  In  this  latter  faculty  Dr  Ignatius  Ddllingcr 
(the  father  of  the  historian)  was  for  a  long  time  a  •  distin- 
lnna-  guished  professor.  The  university  of  Innsbruck  was 
brack,  founded  in  1C72  by  the  emperor  Leopold  I.,  from  whom 
it  received  its  name  of  "  Acidemia  Leopoldina."  In  the 
following  century,  under  tho  patronage  of  the  empress 
Maria  Theresa,  it  made  considerable  progress,  and  received 
-  from  her  its  ancient  library  and  bookshelves  in  1745.  In 
1782  the  university  underwent  a  somewhat  singular 
change,  being  reduced  by  the  emperor  Joseph  II.  from  the 
status  of  a  university  to  that  of  a  lyceum,  although  retain- 
ing in  the  theological  faculty  the  right  of  conferring  de- 
grees. In  1791  it  was  restored  to  its  privileges  by  the 
emperor  Leopold  II.,  and  since  that  timo  tho  faculties  of 
philosophy,  law,  and  medicine  have  been  represented  in 
nearly  equal  proportions.  In  1866  the  number  of  profes- 
Rretlau.  sors  was  74,  and  of  students  869.  The  foundation  of  tho 
uuiversity  of  Brcslau,  was  contemplated  as  early  as  the  year 
1605,  when  Ladislaus,  king  of  Hungary,  gavo  his  sanction 
to  the  project,  but  Pope  Julius  II.,  in  tho  assumed  interests 
The  of  Cracow,  withheld  his  assent.  Nearly  two  centuries 
later,  in  1702,  under  singularly  altered  conditions,  the 
Jesuits  prevailed  upon  the  emperor  Leopold  I.  to  found  a 
university  without  soliciting  the  papal  sanction.  When 
Frederick  the  Gnat  conquered  Silesia  in  1741,  he  took 
both  tho  university  and  the  Jesuits  in  Breslau  under  his 
protection,  and  when  in  1774  the  order  was  suppressed  by 
Clomdit  XIV.  he  established  them  as  priests  in  the  Royal 
Scholastic  Institute,  at  the  same  time  giving  new  statutes 
to  the  university.  In  1811  the  university  was  considerably 
augmented  by  the  incorporation  of  that  at  Frankfort  on- 
the  Oder.  At  the  present  time  it  possesses  both  a  Catholic 
and  a  Lutheran  faculty.  Its  medical  faculty  is  in  high 
remit*-  The  total  number  of  students  in  1887  was  1347. 
In  no  country  was  tho  influence  of  the  Jesuits  on  the 
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universities  more  marked  than  in  France.  The  civil  ware 
in  that  country  during  the  thirty  years  which  preceded  the 
close  of  the  ICth  century  told  with  disastrous  effects  upon 
tho  condition  of  the  univeriity  of  Paris,  and  with  the  com-  Condition 
mencement  of  the  17th  century  its  collegiate  life  seemed  of  tbf 
at  an  end,  and  its  forty  colleges  stood  absolutely  deserted  lenity  of 
To  this  state  of  affairs  the  obstinate  conservatism  of  the 
academic  authorities  not  a  little  contributed.  The  statutes 
by  which  tho  univeriity  was  still  governed  were  those 
which  had  been  given  by  the  cardinal  D'Estouteville,  the 
papal  legato,  iu  1452,  and  remained  entirely  unmodified  by 
the  influences  of  the  Renaissance.  In  1579  the  edict  of 
Blois  promulgated  a  scheme  of  organization  for  all  the 
universities  of  the  realm  (at  that  time  twenty-one  iu 
number),— a  measure  which,  though  productive  of  unity  of 
teaching,  did  nothing  towards  the  advancement  of  the 
studies  themselves.  The  eminent  lawyers  of  France,  un- 
able to  find  chairs  in  Paris,  distributed  themselves  among 
tho  chief  towns  of  the  provinces.  The  Jesuits  did  not  fail 
to  profit  by  this  immobility  and  excessive  conservatism  ou 
the  part  of  tho  university,  and  during  the  second  half  of 
the  16th  century  and  tho  whole  of  the  17th  they  had  con- 
trived to  gain  almost  a  complete  monopoly  of  both,  the 
higher  and  the  lower  education  of  provincial  France. 
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Their  schools  arqse  at  Toulouse  and  Bordeaux,  at  Auch, ' 
Agen,  Rhodez,  Perigueux,  Limoges,  Le  Puy,  Aubenas, 
Beziers,  Tournon,  in  the  colleges  of  Flanders  aad  Lorraine, 
Douai  and  Pont-a-Mousson, — places  beyond  the  jurisdic- 
tion of  the  parlement  of  Paris  or  even  of  the  crown  of 
France.  Their  banishment  from  Paris  itself  had  been  by 
the  decree  of  the  parlement  alone,  and  had  never  been 
confirmed  by  the  crown.  "  Lyons,"  says  Pattison,  "  loudly 
demanded  a  Jesuit  college,  and  even  the  Huguenot  Les- 
diguieres,  almost  king  iu  Dauphine,  was  preparing  to  erect 
one  at  Grenoble.  Amiens,  Rheims,  Rouen,  Dijon,  and 
Bourges  were  only  waiting  a  favourable  opportunity  to 
introduce  tho  Jesuits  withiu  their  walls."*  The  university 
was  rescued  from  the  fate  which  seemed  to  threaten  it  only 
by  the  excellent  statutes  given  by  Richer  in  1598,  and  by 
tho  discerning  protection  extended  to  it  by  Henry  IV. 

The  "college  of  Edinburgh"  was  founded  by  charter Rlin- 
of  James  VI.,  dated  14th  April  1582.  This  document  bur*b- 
contains  no  reference  to  a  studium  generate,  nor  is  there 
ground  for  supposing  that  the  foundation  of  a  university 
was  at  that  time  contemplated.  In  marked  contrast  to  the 
three  older  centres  in  Scotland,  tho  college  rose  compara- 
tively untrammelled  by  tho  traditions  of  medievalism,  and 
its  creation  was  not  effected  without  some  jealousy  and 
opposition  on  tho  part  of  its  predecessors.  Its  first  course 
of  instruction  was  commenced  iu  tho  Kirk  of  Field,  under 
the  direction  of  Robert  Bollock,  who  had  been  educated  at 
St  Andrews  under  Andrew  Melville,  tho  eminent  Coven- 
anter. "  He  began  to  teach,"  says  Craufurd,  "  in  the 
lower  hall  of  the  great  lodging,  there  being  a  great  con- 
course of  students  allured  with  tho  great  worth  of  the 
man ;  but  diverse  of  them  being  not  ripe  enough  in  the 
Latin  tongue,  were  in  November  next  put  under  the  charge 
of  Mr  Duncan  Name, .  .  ,  who,  upon  Mr  Bollock'e  recom- 
mendation, was  chosen  second  master  of  the  college," 8  In 
1585  both  Bollock  and  Nairne  subscribed  the  National  Cov- 
enant, and  a  liko  subscription  was  from  that  time  required 
from  all  who  were  aduiiUed  to  degrees  in  the  college. 

Disastrous  as  were  the  effects  of  the  Thirty  V cars'  War  Resr.lti 
m>on  tho  external  condition  of  tho  German  universities,  Si*1'* 
resulting  in  not  a  few  instances  in  the  total  dispersion  of  YeliV 
the  students  and  tho  burning  of  the  buildings  and  libraries,  w&r. 
they  were  less  detrimental  and  less  permanent  than  those 
which  were  discernible  in  the  tone  and  temper  of  these 

'  Lift  of '  Catanbm,  p.  161. 
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communities.  A  formal  pedantry  and  unintelligent  method 
of  study,  combined  with  a  passionate  dogmatism  in  matters 
of  religious  belief,  and  a  rudo  contempt  for  the  amenities  of 
social  intercourse,  bceamo  tho  leading  characteristics,  and 
lasted  throughout  the  17th  century.  But  in  the  year 
1693  the  foundation  of  tho  university  of  Halle  opened  up 
a  career  to  two  very  eminent  men,  whose  influence,  widely 
'different  as  was  its  character,  may  be  compared  for  its 
effects  with  that  of  Luther  and  Melanchthon,  and  served  to  j 
modify  tho  whole  current  of  Gorman  philosophy  and  Ger- 
man theology.  Hallo  has  indeed  been  described  as  "the 
first  real  modern  university."  It  was  really  indebted  for 
its  origin  to  4  spirit  of  rivalry  between  tho  conservatism  of 
Saxony  and  the  progressive  tendencies  of  tho  house  of 
Brandenburg,  but  the  occasion  of  its  rise  was  the  removal 
of  the  ducal  court  from  Hallo  to  Magdeburg.  Tho  arch- 
bishopric of  the  latter  city  having  passed  into  the  posses- 
sion of  Brandenburg  in  1680  was  changod  into  a  dukedom, 
and  the  city  itself  was  selected  as  the  ducal  residence. 
This  change  left  unoccupied  some  commodious  buildings  in 
Halle,  which  it  was  decided  to  utilize  for  purposes  of 
education.  A  "  Ritterschule  "  for  the  sons  of  the  nobility 
was  opened,  and  in  the  course  of  a  few  years  it  was  decided 
to  found  a  university.  Saxony  endeavoured  to  thwart  the 
scheme,  urging  tho  proximity  of  Leipsic  ;  but  her  opposi- 
tion was  overruled  by  the  emperor  Leopold  I.,  who  granted 
(19th  October  1693)  the  requisite  charter,  and  in  the 
following  year  the  work  of  the  university  commenced. 
Frankfort -on-the-Oder  had  by  this  time  become  a  centre  of 
tho  Reformed  party,  and  the  primary  object  in  founding 
a  university  in  Hallo  was  to  create  a  centre  for  the 
Lutheran  party,  but  its  character,  under  the  influonce  of 
its  two  most  notable  teachers,  Christian  Thomasius  and  A. 
H.  Francke,  soon  expanded  beyond  the  limits  of  this  con- 
ception to  assume  a  highly  original  form.  Thomasius  and 
Francko  had  both  been  driven  from  Leipsic  owing  to  the 
disfavour  with  which  their  liberal  and  progressive  tend- 
encies were  there  regarded  by  the  academic  authorities, 
and  on  many  points  the  two  teachers  were  in  agreement. 
They  both  regarded  with  contempt  alike  the  scholastic 
philosophy  and  the  scholastic  theology;  they  both  desired 
to  see  the  rulo  of  the  civil  power  superseding  that  of  the 
ecclesiastical  power  in  the  seats  of  learning;  thoy  were 
both  opposed  to  the  ascendency  of  classical  studies  as  ex- 
pounded by  the  humanists — Francke  regarding  the  Greek 
and  Roman  pagan  writers  with  the  old  traditional  dislike, 
as  immoral,  while  Thomasius  looked  upon  tbcm  with  con- 
tempt, as  antiquated  and  representing  only  a  standpoint 
which  had  been  long  left  behind  ;  both  again  agreed  as  to 
the  desirability  of  including  the  elements  of  modern  culture 
in  the  education  of  the  young.  But  here  their  agreement 
ceased.  It  was  the  aim  of  Thomasius,  as  far  as  possible, 
to  secularize  education,  and  to  introduce  among  his  country- 
men French  habits  and  French  modes  of  thought ;  his  own 
attire  was  gay  and  fashionable,  and  he  was  in  the  habit 
of  taking  his  seat  in  the  professorial  chair  adorned  with 
gold  chain  and  rings,  and  with  his  dagger  by  his  side. 
Francke,  who  became  the  leader  of  the  Pietists,  regarded 
all  this  with  even  greater  aversion  than  he  did  the  lifeless 
orthodoxy  traditional  in  the  universities,  and  was  shocked 
at  the  worldly  tone  and  disregard  for  sacred  things  which 
characterized  his  brother  professor.  Both,  however,  com- 
manded a  considerable  following  among  the  students. 
Thomasius  was  professor  in  the  faculty  of  jurisprudence, 
Francke  in  that  of  theology.  And  it  was  a  common  pre- 
diction in  thoso  days  with  respect  to  a  student  who  pro- 
posed to  pursue  his  academic  career  at  Halle,  that  he  would 
infallibly  become  either  an  atheist  or  a  Pietist.  But  the 
services  rendered  by  Thomasius  to  learning  were  genuine 
ftniLJaatiqg.    He  was  the  first  to  set  tho  example,  soon 


after  followed  by  all  the  universities  of  Germany,  of  lectur- 
ing in  tbe  vcrnacutar  instead  of  in  the  customary  Latin;  and 
the  discourse  in  which  he  first  departed  from  tho  traditional 
method  was  devoted  to  the  consideration  of  how  "far  tho 
German  nation  might  with  advantage  imiUte  the  French' 
in  matters  of  social  life  and  intercourse.  His  more  general 
views,  as  a  disciplo  of  the  Cartesian  philosophy  and  founder 
of  the  modern  Rationalismu*,  exposed  him  to  incessant 
attacks  ;  but  by  the  establishment  of  a  monthly  journal  (at 
that  time  an  original  idea)  he  obtained  a  channel  for  ex- 
pounding his  views  and  refuting  his  antagonists  which 
gave  him  a  great  advantage.  On  the  influence  of  Francko; 
as  the  founder  of  that  Pietistic  school  with  which  the  re- 
putation of  Halle  afterwards  became  especially  identified; 
it  is  unnecessary  here  to  dilate,1  J.  C.  Wolf,  who  followed 
Thomasius  as  an  assertor  of  the  new  culture,  was  driven 
from  Halle  by  the  accusations  of  tho  Pietists,  who  declared 
that  his  teaching  was  fraught  with  atheistical  principles. 
In  1740,  however,  he  was  recalled  by  Frederick  II.,  and 
reinstated  in  high  office  with  every  mark  of  consideration 
and  respect.  Throughout  tho  whole  of  the  16th  century 
Hallo  was  the  leader  of  academic  thought  and  culture  in 
Protestant  Germany,  although  sharing  that  leadership, 
after  the  middle  of  the  century,  with  Gottingen.  The  uni-  Gottin- 
versity  of  Gottingen  (named  after  its  founder  "  Georgia  &*°- 
Augusta  ")  was  endowed  with  the  amplest  privileges  as  a 
university  by  George  II.  of  England,  elector  of  Hanover, 
7th  December  1736.  The  imperial  sanction  of  the  scheme 
had  been  given  three  years  bctore  (13tb  January  1733) 
and  the  university  was  formally  opened  17th  September 
1737.  The  king  himself  assumed  tho  offico  of  "  rector  magui- 
ficontissimus,"  and  the  liberality  of  the  royal  endowments 
(doubling  those  of  Halle),  and  the  not  less  liberal  character 
of  the  spirit  that  pervaded  its  organization,  soon  raised  it 
to  a  foremost  place  among  the  schools  of  Germany.  Halle 
bad  just  expelled  Wolf;  and  Gottingen,  modelled  on  tho 
same  lines  as  Hallo,  but  rejecting  its  Pietism  and  dis- 
claiming its  intolerance,  appealed  with  remarkable  success 
to  the  most  enlightened  feeling  of  the  time.  It  iocludcd 
all  the  faculties,  and  two  of  its  first  professors— Mosheim, 
the  eminent  theologian,  from  Helmstadt,  and  Buhmcr,  the 
no  less;  distinguished  jurist,  from  Halle—together  with 
Oesner,  the  man  of  letters,  at  once  established  its  repu- 
tation. Much  of  its  early  success  was  also  due  to  the 
supervision  of  its  chief  curator  (there  were  two), — Baron 
Munchausen,  himself  a  man  of  considerable  attainments, 
who  by  his  sagacious  superintendence  did  much  to  pro- 
mote tbe  general  efficiency  of  the  whole  professoriate.  Not 
least  among  its  attractions  was  also  its  splendid  library, 
located  in  an  ancient  monastery,  and  now  containing  over 
200,000  volumes  and  5000  MSS.  In  addition  to  its 
general  influence  as  a  distinguished  seat  of  learning, 
Gottingen  may  Claim  to  have  been  mainly  instrumental  in 
diffusing  a  more  adequate  conception  of  the  importance  of 
the  study  of  history.  Before  the  latter  half  of  the  18th 
century  the  mode  of  treatment  adopted  by  university 
lecturers  was  singularly  wanting  in  breadth  of  view.  Pro- 
fane history  was  held  of  but  little  account,  excepting  so  far 
as  it  served  to  illustrate  .ecclesiastical  and  sacred  history, 
while  this,  again,  was  invariably  treated  in  the  narrow 
spirit  of  the  polemic,  intent  mainly  on  the  defence  of  his 
own  confession,  according  as  he  represented  the  Lutheran 
or  the  Beformcd  Church.  The  labours  of  the  professors 
at  Gottingen,  especially  Putter,  Gatterer,  Schlozer,  and 
Spittler,  combined  with  those  of  Mascov  at  Leipsic,  did 
much  towards  promoting  both  a  more  catholic  treatment 
and  a  wider  scope.  Not  less  beneficial  was  tho  example 
set  at  Gottingen  of  securing  tho  appointment  of  its  profes- 
sors by  a  less  prejudiced  and  partial  body  than  a  university 
"  '^Pa^  duck.  d»  gcUl^U*  VrterrickU,  tc,  pp.  34S-3S& 
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board  is  only  too  likely  to  become.  " » The  great  Mun- 
chausen,' says  an  illustrious  professor  of  that  seminary, 
■  allowed  our  university  the  right  of  presentation,  of  desig- 
nation, or  of  recommendation,  as  little  as  the  right  of  free 
election;  for  he  was  taught  by  experience  that,  although 
the  faculties  of  universities  may  know  the  individuals  best 
qualified  to  supply  their  vacant  chairs,  they  are  uldom 
or  never  disposed  to  pnpose  for  appointment  Uie  worthiest 
within  their  knowledge.'"1  The  system  of  patronage  adopted 
at  Qottingen  was,  iu  fact,  identical  with  that  which  had 
already  been  instituted  in  the  universities  of  the  Nether- 
lands by  Douza  (see  infra,  p.  850).  The  university  of 
Erlangen,  a  Lutheran  centre,  was  rounded  by  Frederick, 
margrave  of  Baireath.  Its  charter  was  granted  by  the 
emperor  Charles  VII.,  21st  February  1743,  and  tho  uni- 
versity was  formally  constituted,  4th  November.  From 
its  special  guardian,  Alexander,  the  last  margravo  of  Ans- 
bacb,  it  was  styled  "Academia  Alexandria."  In  1791, 
Ansbach  and  Baireuth  having  passed  into  the  possession  of 
Prussia,  Erlangen  became  subject  to  the  Prussian  Govern- 
ment. The  number  of  the  students,  which  at  the  com- 
mencement of  the  century  was  under  300,  was  880  in  1887. 

On  comparison  with  "the  great  English  universities,  tho 
universities  of  Germany  must  be  pronounced  inferior  both 
in  point  of  discipline  and  of  .moral  control  over  tho 
studenta  The 'superiority  of'  the  former  in  these  respects 
is  partly  to  be  attributed  to  the  more  systematic  care  which 
they  took,  from  a  very*  early  date,  for  the  supervision  of 
each  student,  by  requiring  that  within  n>  certain  specified 
tirqe  after  his  entry  into  the  uuiversity  he  should  be^regis- 
tered  as  a  pupil  of  some  master  of  arts,  who  was'  respon- 
sible for  his  conduct,  and  represented  hiin  generally  in  his 
relations  to  the  academic  .  authorities.  _  Marburg  in-  its 
earliest  statutes  (those  of  1529)  endeavoured  to  establish 
a  similar  rule,  but  without  success.1  Vfhe  development 'of 
the  collegiate  system  at  Oxford  and  Cambridge  materially 
assisted  the  carrying  out  of<thiu  discipline.  Although 
again,  as  in  the  German  universities,  feuds  were*hot  unfre- 
quent,  especially  those  between  "north"  and  south" 
(tho  natives  of.  the  northern  nnd'southeru  counties),  the 
fact  that  in  elections  to  fellowships  aud  scholarships  only 
a  certain  proportion  were  allowed  to  be  taken  from  either 
of  these  divisions  acted  as  a  considerable  check  upon  tho 
possibility  of  any  one  college  representing  either  element 
exclusively.  In  the  German  universities,  on  the  other 
hand,  the  ancient  division  into  nations,  which  died  out 
with  the  15th  century,  was  revived  under  another  form  by 
the  institution  of  national  colleges,  which  largely  served  to 
foster  the  spirit  of  rivalry  and  contention.  The  demoral- 
ization induced  by  the  Tlfirty  Years'  War  and  tho  increase 
of  duelling  intensified  these  tendencies,  which,  together 
with  the  tyranny  of  the  older  over  the  younger  students, 
known  as  "  Pennaliomus,"  were  evils  against  which  the 
authorities  contended,  but  ineffectually,  by  various  ordin- 
ances. The  institution  of  "  Burschenthnm,"  having  for  its 
design  the  encouragemeut  of  good  fellowship  and  social  feel- 
ing irrespective  of  nationality,  served  only  as  a  partial  check 
upon  these  excesses,  which  again  received  fresh  stimulus  by 
the  rival  institution  of  "  Landsmannschaftcn,"  or  societies 
of  the  same  nationality.  The  latter  proved  singularly  pro- 
vocative of  duelling,  while  the  arrogant  and  even  tyranni- 

1  Hamilton,  Discussion*,  p.  361. 

*  "  Volumtit  ntminem  in  banc  nostraiu  AcademUm  odmitti,  aut  per 
recto  rem  in  album  recipi,  <jui  nou  ha  beat  privatum  aiquo  dotnesticmn 
pneceptorera,  <]<ti  ejui  discipulum  agncocat,  adcujua  judicium  quisque 
pro  sat,  in  genii  capacitate  atque  Marte  lectura*  et  publicaa  et  privatas 
audiat,  a  enjtu  latere  ant  raro  aul  nnnquam  discedat  '*  Koch  expressly 
compares  thil  provision  with  the  discipline  of  Oxford  and  Cambridge, 
which,  down  to  the  commencement  of  the  present  century,  was  very 
much  of  the  same  character  (Ko.h.  Gcsch.  des  academiv/un  Pddayo- 
giu/na  in  Marburg,  p.  11). 


cal  demeanour  of  their  members  towards  the  unassociated 
students  gave  rise  to  a  general  combination  of  the  latter  for 
tho  purposes  of  self-defence  and  organized  resistance.  At 
all  the  great  German  universities  both  the«o  forms  of  asso- 
ciation are  to  be  found  existing  at  the  present  day. 

The  political  storms  which  marked  the  close  of  the  last  Extfoe* 
and  the  commencement  of  the  present  century  gavo  the  '1°°  °' 
death-blow  to  not  a  few  of  the  ancient  universities  of  Ger-  J^'™.1* 
many.    Mainz  and  Cologne  ceased  to  exist  in  1798;,i,ft>  * 
Bamberg,  Dillingen,  and  Duuberg  in  1804;  Rinteln  and  during 
Helmstadt  in  1809  ;  Salzburg  in  1810  ;  Erfurt  in  1616. 1798- 
Altdorf  was  united  to  Erlangen  in  1807,  Ftankfort-on- ,815- 
tlie-Oder  to  Breslau  in  1809,  and  AVittenberg  to  Halle  in 
1815.    The  university  of  Ingolstadt  was  fii*t  moved  in 
1602  to  Landshut,  and  from  thence  in  182G  to  Munich,  Munich, 
where  it  was  united  to  the  academy  of  sciences  which  was 
founded  in  the  Bavarian  capital  in  1759.    Of  those  of  the 
above  centres  which  altogether  ceased  to  exist  but  few, 


however,  wer< 


missed  or  regretted, — that  at  Mainz, 


amo  six  hundred  students,  being  tho 
m.    The  others  had  for  the  most  part 


which  had  numbered 
one  notable  exc 

fallen  into  a  perfunctory  and  lifeless  mode  of  teaching,  and, 
with  wasted  or  diminished  revenues  and  declining  numbers, 
had  long  ceased  worthily  to  represent  the  functions  of  a 
university.  Whatever  loss  may  have  attended  their  sup- 
pression has  been  far  more  than  compensated  by  the 
activity  and  influence  of  the  three  great  German  univer- 
sities which  have  riseu  in  the  present  century.  Munich 
has  become  a  distinguished  centre  of  study  in  all  the 
faculties;  and  its  numbers,  allowing  for  the  two  great  wars, 
have  been  continuously  on  tho  increase.  The  number  of-iu 
professors  in  1887  was  over  niuety,  and  that  of  its  students 
at  the  commencement  of  the  session  1880-87  3209. 

The  university  of  Berlin,  known  as  the  Royal  Friedrich  Berlin. 
Wilhelm  university,  was  founded  in  1809,  immediately 
after  the  pence  of  Tilsit,  when  Prussia  had  been  reduced 
to'tbe  level  of  a  third-rate  power.  Under  the  guiding 
influence  of  Wilhelm  von  Humboldt,  however,  the  prin- 
ciples which  were  adopted  in  conuexiou  with  the  new  scat 
of  learning  not  ouly  raised  it  to  a  foremost  place  among 
the  universities  of  Europe,  but  al*o  largely  conduced  to  the 
regeneration  of  German}'.  A  notable  characteristic  in  the 
university  of  Berlin  at  the  time  of  its  foundation  was  its 
entire  repudiation  of  attachment  to  any  particular  creed  or 
school  of  thought,  and  professed  subservience  only  to  the 
interests  of  science  aud  learning.  "Each  of  the  eminent 
teachers  with  wbtfln  the  uuiversity  began  its  life— F.  A. 
Wolf,  Fichte,  Savigny,  Reil— represented  only  himself,  the 
path  of  inquiry  or  the  completed  theory  which\he  had 
himself  propounded.  Its  subsequent  growth  was  astonish- 
ing. In  1813  Berlin  had  only  36  teachers  altogether ;  iu 
I860  there  were  173  in  all, — 97< professors,  66  privatdo- 
centen,  and  7  lecturers."  In  18S6  there  were  296  teachers 
and  5357  studenta ;  and  among  the  former  a  large  pro- 
portion of  the  name*  are  already  of  world-wide  reputation, 
while  its  classical  school  stands  unrivalled  in  Europe, 

The  university  of  Bonn,  founded  in  1818,  and  known  Bonrw 
as  the  Rhenish  Friedrich  Wilhelm  university,  has  88  pro- 
fessors and  1125  students.  Equally  distinguished  as  a 
Bchool  of  philosophy  and  a  school  of  theology,  it  is  notable 
for  the  manner  in  which  it  combines  tho  opposed  schools 
of  theological  doctrine, — that  of  the  Evangelical  (or  Luth- 
eran) Church  and  that  of  the  Roman  Catholic  Church 
here  standing  side  by  side,  and  both  adorned  by  eminent 
names.  This  combination  (which  also  exists  at  Tubingen 
and  at  Breslau)  has  been  attended  with  complete  success 
and  (according  to  Dr  Diillinger)  with  unmistakable  advant- 
ages. When  tried,  however,  a  generation  before,  at  Erfurt 
and  at  Heidelberg,  its  failure  was  not  less  co 
and  Erfurt  was  ruined  by  the  experiment. ' 
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Dr  Conrad  professor  of  political  science  at  Halle,  has 
recently  mado  tho  statistics  relating  to  the  German  uni- 
versities the  subject  of  a  careful  investigation  and  analysis, 
which  offer  some  interesting  results.    Tho  total  cost  of  tho 
universities  of  the  German  empire  ia  shown  to  bo  much 
smaller  than  the  totul  revenues  of  tho  English  universities 
and  colleges,  although  the  number  both  of  professors  and 
students  is  much  larger,  and  although  42  per  cent  of  the 
total  expenditure  is  upon  establishments,  such  as  hospitals, 
museums,  and  so  forth.    But  in  Germany  72  per  cent,  of 
tho  "cost  of  tho  universities  is  defrayed  by  the  state,  tho 
students  paying,  in  the  shape  of  fees,  only  9*3  per  cent. 
To  a  great  extent,  however,  the  German  universities  are 
to  bo  looked  upon  as  professional  schools,  giving  an 
education  which  directly  fits  a  man  to  earn  his  bread  as  a 
clorgyman,  a  lawyer,  a  jmlgo,  a  physician,  a  schoolmaster, 
a  chemist,  an  engineer,  or  an  agriculturist.  Notwith- 
standing the  rapid  growth  in  the  numbers  of  the  students, 
tho  growth  of  the  professoriate  has  fully  kept  pace  with 
it.     In  1880  there  were  1809  teachers  at  work  in  the 
German  universities,  more  than  half  of  whom  (967)  were 
full  professors  ("ordinarii"), — the  proportion  of  teachers  to 
btudents  being  1  to  11.    This  is  a  much  higher  propor- 
tion than  that  of  Oxford  and  Cambridge,  although  in  them 
there  is  a  large  htaff  of  college  lecturers,  which  is  practic- 
ally more  important  than  tho  university  staff.    Jt  is  higher 
again  than  tho  proportion  of  the  Scottish  universities,  where 
there  are  only  some  105  professors  to  l>etween  5000  and 
6000  students,  a  proportion  of  1  to  between  SO  and  60 
students.    The  increase-  in  Germany  has  taken  place  partly 
by  adding  on  fresh  teachers  for  the  old  subjects,  such 
as  Latin  and  Greek,  but  still  moro  by  founding  new  chairs 
for  new  subjects,  such  as  Oriental  and  Romance  languages, 
geography,  and  archaeology, and  by  subdividing  departments 
which  havo  been  recently  developed,  such  as  those  con- 
nected with  political  economy,  political  science,  physiology, 
and  biology.    Owing  to  the  great  development  of  natural 
science,  tho  faculty  of  philosophy  has  at  some  centres  in- 
creased to  such  an  extent  as  to  equal  in  numbers  all  the 
other  faculties  put  together.    This  inconvenience  has  been 


differently  met  at  different  universities.  In* those  of 
Switzerland,  no  further  remedy  has  been  devised  than  that 
of  appointing  separate  syndicates  or  boards  of  management 
for  the  two  main  divisions,— the  philosophico-historic  and 
the  mathematical  and  natural-scientific  ;  at  Dorpat,  Tubin- 
gen, and  Strasburg,  on  the  other  hand,  these  divisions 
have  been  represented  by  the  formation  of  two  distinct 
faculties;  while  Tubingen,  Munich,  and  Wurzburg  havo 
created,  in  addition,  a  third  faculty  under  which  are 
grouped  the  several  subjects  of  political  economy,  statis- 
tics, and  finance. 

The  following  table  (taken  from  Conrad)  exhibiti  the  average  of 
the  total  number  of  matriculated  students  at  tho  German  universi- 
ties for  every  five  years  from  18:U  to  1884;  it  brings  tho  tendency  to 
form  largo  centres  very  forcibly  before  the  view.  The  three  largest 
centres— Berlin,  Leifwic,  Munich — even  in  the  first  quinquennium 
appear  as  absorbing  no  less  than  35  per  cent,  of  the  students,  and 
in  the  last  ns  many  aa  42  per  cent.  At  the  same  time,  there  has 
lately  been  a  no  less  notable  increase  among  the  centres  of  secoud 
magnitude.  A  quarter  of  a  century  ago  only  two  universities  had 
more  than  a  thousand  students  ;  at  present  there  aro  nine. 
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The  following  table,  Ukeu  from  Aschcrson'a  Dtutschcr  Uniter- 
titdU-Kaltnder,  1887,  supplies  the  most  recent  statistic*  respecting 
both  the  teaching  and  the  student  bodies  in  the  different  faculties 
of  the  German-speaking  universities  on  the  Continent.       .  x. 
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In* 1878  a  comparison  of  the  numbers  of  the  student*  in 
the' different  faculties  in  the  Prussian  universities  with 
those  for  the  year  1867  showed  a  remarkable  diminution, 
in  the  faculty  of  theology,  amounting  in  Lutheran  centres 
to  more  than  one-half,  and  in  Catholic  centres  to  nearly 
three-fourths.  In  jurisprudence  there  was  an  increase  of 
nearly  two  fifths,  in  medicine  a  decline  of  a  third,  and  in 
philosophy  an  increase  of  one-fourth.  During  the  last  few 
years,  however,  the  faculties  of  theology  have  mado  some 
progress  towards  regaining  their  former  numbers. 

The  universities  of  the  United  Provinces,  like  those  of 
Protestant  Germany,  were  founded  by  the  state  as  schools 
for  the  maintenance  of  the  principles  of  the  Reformation 
and  the  education  of  the  clergy,  and  afforded  in  the  16th 
and  Nth  centuries  a  grateful  refuge  to  not  a  few  of  those 
Huguenot  or  Port-Royalist  scholars  whom  persecution 
compelled  to  flee  beyond  the  boundaries  of  France,  as  well 
as  to  ths  Puritan  clergy  who  were  driven  from  England. 
The  earliest,  that  of  Leyden,  founded  in  1575,  commemo- 
rated the  gallant  and  successful  resistance  of  the  citizens 
to  the  Spanish  fleet  under  Requcsens.  Throughout  the 
jl7th  century  Leyden  was  distinguished  by  its  learning, 
the  ability  of  its  professors,  and  the  shelter  it  afforded  to 
the  more  jiberal  thought  associated  at  that  period  with 
ArminianiamJ  ^, Much  of  its  early  success  was  owing  to  the 
wise  provisions  arid  the  influence  of  tie  celebrated  James 
Douxa  Douza'sprinciples,"  sayB Hamilton,  "were those 
which  onght  to  regulate  the  practice  of  all  academical 
patrons;  and  they  were  those  of  bis  successors.  He  knew 
that  at  the  rate  learning  was  seen  prized  by  the  state  in 
the  academy  would  it  be  valued  by  the  nation  at  large. 

He  knew  that  professors  wrought  more  even  by 
example  ^and  influence  than  by  teaching,  that  it  was 
theirs  to  pitch  high  or  low  the  standard  of  learning  in  a 
country,  and  that,  as  it  proved  easy  or  arduons  to  come 
up  with  them,  they  awoke  either  a  restless  endeavour  after 
an  even  loftier  attainment,  or  lulled  into  a  self-satisBed 
conceit.'^  Douza  was,,  for  Leyden  and  the  Dutch,  what 
Munchausen  afterwards  was  for  Gottingen  and  the  German 
universities.' But  with  this  difference  :  Leyden  was  the 
model  on  which  the  younger,  universities  of-  the  republic 
were  constructed ;  Gottingen  the  model  on  which  the  older 
universities  of 'the  empire  were  reformed  Both  Mun- 
chausen and  Douza  proposed  a  high  ideal  for  the  schools 
founded  under  their  auspices  ;  and  both,  as  first  curators, 
laboured  with  paramount  influence  in  realizing  this  ideal 
jfor  the  same  long  period  of  thirty-two  years.  Under  their 
patronage  Leyden  and  Gottingen  took  the  highest  place 
among  the  universities  of  Europe ;  and  both  have  only  lost 
their  relative  supremacy  by  the  application  in  other  semin- 
aries of.  the  same  measures  which  bad  at  first  determined 
their  superiority."  /The  appointment  of  the  professors  at 
Leyden  was  vested  in  three  (afterwards  five)  curators,  one 
of  whom  was  selected  from  the  body  of  the  nobles,  while 
the  other  two  were  appointed  by  the  states  of  the  pro- 
vince, —the  office  being  held  for  nine  years,  and  eventually 
for  life  }With  these  was  associated  the  mayor  of  Leyden 
for  theTtime  being.  ^The  university  of  Franeker  was 
founded  in  1585  on  a  somewhat  less,  liberal  basis  than 
Leyden,  the  professors  being  required  to  declare  their 
assent  to  the  rule  of  faith  embodied  in  the  Heidelberg 
Catechism  and  the  confession  of  the  ''  Belgian  Church." 
Its  fonr  faculties  were  those  of  theology,  jurisprudence,  j 
medicine,  and  "  the  three  languages  and  the  liberal  arts." 1 
For  a  period  of  twelve  years  (cire.  1610-1622)  disreputa- 
tion of  the  university  was  enhanced  by  the  able  teaching 
of  William  Ames  ("  Amesius "),  a  Puritan  divine  and 
moralist  who  lmd  been  driven  by  Bancroft  from  Cambridge 
and  fro.n  England.    His  fame  and  ability  are  said  to  have  I 


attracted  to  Franeker  students  from  Hungary;  Pola1ne£eud 
Russia. 

With  like  organization  were  founded — in  1600  the  uni- 
versity of  Harderwijk,  in  1614  that  of  Groningen,  and  wUk- 
in  1634  that  of  Utrecht.    The  restoration  of  the  House  0ro:i'B' 
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Netherlands  (23d  March  1815),  was  followed  by  important 
changes  in  connexion  with  the  whole  kingdom.    The  uni- 
versities of  Franeker  and  Harderwijk  were  suppressed, 
while  their  place  was  taken  by  the  newly-founded  centres 
at  Ghent  (1816)  and  Liege  (1816).   A  uniform  constitu- Ghsnw 
tion  was  given  both  to  the  Dutch  and  Belgian  universities.  Litgv 
It  was  also  provided  that  there  should  be  attached  to  each 
a  board  of  curators,  consisting  of  five  persons,  "distin- 
guished by  their  love  of  literature  and  science  and  by 
their  rank  in  society."    These  curators  were  to  be  nomin- 
ated by  the  king,  and  at  least  three  of  them  chosen  from 
the  province  in'  which  the  university  was  situated,  while 
the  other  two  were  to  be  chosen  from  adjacent  provinces. 
After  the  redivision  of  the  kingdom  in  1831,  Ghent  and 
Liege  were  constituted  state  universities,  and  each  received 
a  subsidy  from  the  Government  (see  BiLonm).    The  uni-  Brunei* 
versity  of  Brussels,  on  the  other  hand,  founded  in  1834,  is 
an  independent  institution,  supported  by  the  liberal  party; 
while  the  reconstituted  university  at  Louvain  represents 
the  party  of  Roman  Catholicism,  and  is  almost  exclusively  a 
theological  school  for  the  education  of  the  Catholic  clergy. 
The  universities  of  Belgium  are,  however,  somewhat  hetero- 
geneous bodies,  and  present  in  their  organization  a  singu- 
lar combination  of  French  and  German  institutions.    In  Amrtw- 
Holland,  the  foundation  of  the  university  of  Amsterdam  <Um> 
(1877)  has  more  than  repaired  the  loss  of  Franeker  and 
Harderwijk,  and  the  progress  of  this  now  centre  during 
the  ten  years  of  its  existence  has  been  remarkably  rapid,' 
so  that  it  bids  fair  to  rival,  if  not  to  outstrip,  both  Utrecht 
Leyden.    The  higher  education  of  women  has  made 
progress  in  the  Netherlands  ;  and  in  1882-83  there 
eighteen  women  studying  at  Amsterdam,  eleven  at; 
Groningen,  four  at  Leyden,  and  seven  at  Utrecht. 
v  In  Sweden  the  university  of  Lund,  founded  in  1668  and  Uaivsr-- 
modelled  on  the  same  plan  as  its  predecessor  at  Upsala,  *sti"  °? 
has  adhered  to  its  antiquated  constitution  with  remarkable  e= 
tenacity.   At  both  these  universities  the  medieval  division  Norway 
into  "nations"  is  still  in  force  among  the  students,  the  Land. " 
number  at  Upsala  being  no  less  than  thirteen/..  The  pro-  cP"!l 
fessoriate  at  both  centres  is  much  below  the  modern 
requirements  in  point  of  numbers.    The  university  of  Chris-' 
Christiania  in  Norway,  founded  in  1811,  and  the  Swedish  0**1*-' 
universities  are  strongly  Lutheran  in  character ;  and  all 
alike  are  closely  associated  with  the  ecclesiastical  institu- 
tions of  the  Scandinavian  kingdoms.    The  same  observa-' 
tion  applies  to  Copenhagen, — where,  however,  the  labours 
of  Raak  and  Madvig  have  done  much  to  sustain  the  repu- 
tation of  the  university  for  learning.    The  university  of  Kiel'  * 
Kiel  (1 665),  on  the  other  hand,  has  come  much  more  under 
Teutonic  influences,  and  is  now  a  distinguished  centre  of 
scientific  teaching. 

In  France  the  fortunes  of  academic  learning  were  even  Ualver-- 
less  happy  than  in  Germany.    The  university  of  Paris  was  "tT  °" 
distracted,  throughout  the  17th  century,  by.  theological 
dissensions, — in  the  first  instance  owing  to  the  struggle  i7th 
that  ensued  after  the  Jesuits  had  etfected  a  footing  at  the  centery* 
College  de  Clermont,  and  subsequently  by  ths  strife 
occasioned  by  the  teaching  of  the  Jansenists.    Its  studies,) 
discipline,  and  numbers  alike  suffered.    Towards  the/lose 
of  the  century  a  certain  revival  took  place,  and  a  succes- 
sion of  illustrious  names — Pourchot,  Rollin,  Grenan, 
Coffin,  Demontempuys,  Crevier,  Lebcau— appear  on  the 
roll  of  its  teachers.    But  this  improvement  was  soon  inter- 
rupted by  the  controversies  excited  by  the  promulgation 
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of  the  bnll  UnigenitaBlA|17 13,  condemning  the  tenets  of 
Quesnel,  when  Rolling  himself,  although  a  man  of  singu- 
larly pacific  dispoeition^dee-ned  it  his  duty  to  head  the 
opposition  to  Clement  XL'and  the  French  episcopate.  At 
last,  in  1762*  the  parlement  of  Paris  issued  a  decree 
(August  6)  placing  the  collies  of  the  Ja>aits  at  the  dis- 
posal of  the  university,  and  this  was  immediately  followed 
by  another  for  the  expulsion  of  the  order  frorr  Paris. 
Concurrently  with  this  measure  the  prospects  of  the  uni- 
versity assumed  a  more  favourable  character,  the  curri 
culum  of  its  studies  was  extended,  and  both  history  and 
natural  science  began  to  be  cultivated  with  a  certain 
success.  These  better  prospects  were,  however,  soon  ob- 
scured by  the  outbreak  of  the  Revolution ;  and  on  the 
15th  September  1793  the  universities  and  colleges 
through  throughout  France,  together  with  the  faculties  of  theology, 
out  medicine,  jurisprudence,  and  arts,  were  abolished  by  a 
*>*s©».  decree  of  the  Convention  The  College  de  France,  when 
restored  in  1831,  was  reconstituted  mainly  as  a  school  of 
adult  instruction,  for  the  most  part  of  a  popular  character, 
and  entirely  dissociated  from  the  university.  It  now 
numbers  thirty-nine  chair*,  among  which  is  one  of  the 
Slavonic  languages  and  -  literature.  The  university  of 
France  (which  succeeded  to  that  of  Paris)  is  at  present 
little  more  than  an  si* tract  term,  signifying  the  whole  of 
the  professional  body  under  state  .control,  and  comprising 
various  faculties  at  different  centres — Paris,  Montpellier, 
Nancy,  4c,  together  with  twenty -seven  academical  rector- 
ates.  Each  of  these  rectors  presides  over  a  local  "  couseil 
d'enseigneinent,"  in  conjunction  with  which  he  elects  the 
professors  of  lycees  and  the  communal  schoolmasters, 
whose  formal  appointment  is  then  made  by  the  minister 
of  pubtie  instruction.  There  are  ecclesiastics  in  some  of 
the  conseils  d'enseiguement,  but  the  rectors  are  all  laymen 
who  have  graduated  in  one  of  the  faculties.  The  great 
schools  have  also  in  no  small  measure  supplemented  the 
work  of  the  universities  by  their  advance  in  the  direction 
of  scientific  instruction.  Among  the  number  the  "  Ecole 
Pratique  des  Hautes  Etudes"  in  Paris  (31st  July^!  868) 
and  the  "  Ecole  Polytechuique,"  which  traces  its  origin  as 
far  back  as  the  year  1794,  are  especially  distinguished. 
The  course  of  instruction  at  the  former  is  divided  into  five 
sections — (1)  mathematics,  (2)  physics  and  chemistry,  (3) 
natural,  history  and  physiology,  (4)  history  aud  philology, 
(5)  economic  science.  At  the  latter  the  instruction  is 
conceived  solely  with  regard  to  the  application  of  scientific 
principles  to  all  branches  of  the  public  service,  but  more 
especially  the  military  and  mercantile  In  1875  the 
National  Assembly  passed  an  Act  which  enabled  the  Roman 
Catholic  body  to  establish  free  universities  of  their  own, 
and  to  confer  degrees  which  should  be  of  the  same  validity 
and  as  those  of  the  state  university.  At  Lille  and  Angers  snch 
Augers,  centres  have  beeu  already  organized.  The  university  of 
Strasburg,  which  in  the  latter  part  of  the  last  century  had 
been  distinguished  by  an  intellectual  activity  which  becanio 
with  the  naniej  of  Goethe,  Herder,  and  others, 
swept  away  by  the  Kcvolution.  It  was,  however, 
1st  May  1872,  after  the  city  had  reverted  to  Ger- 
many, and  was  remodelled  entirely  on  German  principles. 
Since  then  its  success  has  beeu  marked  and  coutruuoua. 
In  Switzerland  all  the  higher  education  is  supported 
oii"  °r  mam'jr  by  the  German  and  Protestant  cantons.  The  four 
universities  of  Basel,  Bern.  Zurich,  and  Geneva  have  an 
aggregate  of  some  1400  or  1300  students,  and  all  possess 
facilities  of  philosophy,  jurisprudence,  theology,  and  medi- 
cine. Basel  is,  howcer,  tho  chief  centre  for  theology,  as 
is  Bern  for  jurisprudence  and  Zurich  for  philosophy.  At 
Genera  the  famous  academy  of  the  16th  and  17th  ccn- 
:orie*,  long  distinguished  as  a  centre  of  Calvinistic  teaching, 
is  now  represented  by  a  university  (first  formed  in  1876),  I 
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where  the  instruction  is  given  (mainly  in  thfFrencb  lan-' 
guage)  by  a  staff  of  forty-one  professors,' and  where  there 
is  a  rising  school  of  science.  Switzerland  almost  taken  the 
lead  in  connexion  with  female  education  on  the  Continent* 
and  in  1882-83  there  were  52  womeu  at  the  university  of 
Geneva,  36  at  Bern,  and  24  at  Zurich. 

In  Spain  the  universities  at  present  existing  are  those  Ubiw-* 
of  Barcelona,  Granada,  MaJrid  (transferred  in  1837  from  dtlssof 
Alcala),  Oviedo,  Salamanca,  Santiago,  Seville,  Valencia,  S^^d 
Valladolid.  and  Zeragoza.  They  are  all,  with  the  exception 
perhaia  of  Madrid,  in  a  lamentably  depressed  condition,  and 
mainly  under  the  influence  of  French  ideas  aud  modelled 
on  French  examples.  But  in  Portugal,  Coimbra,  which 
narrowly  escaped  suppression  in  tho  1 6th  century  as  a  sus- 
pected centre  of  political  disaffection,  is  now  a  flourishing 
school.  Its  instruction  is  given  gratis ;  but,  as  all  members 
of  the  higher  courts  of  judicature  and  administration  in  the 
realm  are  required  to  have  graduated  at  the  university,  it 
is  at  the  same  time  one  of  the  most  aristocratic  schools  in 
Europe.  There  are  five  faculties,  viz.,  theology,  jurispru- 
dence, medicine,  mathematics,  and  philosophy.  Of  these, 
that  of  law  is  by  far  the  most  flourishing,  the  number  of 
students  in  this  faculty  nearly  equalling  the  aggregate  of  all 
the  rest.  There  is  a  valuable  library,  largely  composed  of 
coUectioue  formerly  belouging  to  suppressed  convents.  As  a 
school  of  theology  Coimbra  is  distinctly  anti-ultramonUue, 
and  the  progressive  spirit  of  the  university  is  shown  by 
the  fact  that  the  rector  has  been  instructed  by  the  govern- 
ment to  devise  a  scheme  for  the  admission  of  women. 

In  Italy  the  universities  are  numerically  much  in  excess  c(  Iuly; 
of  the  requirements  of  the  population,  there  being  no  less 
thau  sixteen  state  universities  and  four  free  universities. 
Very  few  of  these  possess  theological  faculties,  and  in  no 
country  are  theological  studies  less  valued.  Education  for 
the  church  is  almost  entirely  given  at  the  numerous 
"  seminarie!",n  where  it  is  of  an  almost  entirely  elementary 
character.  In  1875  a  laudable  effort  was  made  by  Boughi, 
the  minister  of  education,  to  introduce  reforms  and  to 
assimilate  the  universities  in  their  organization  and  methods 
to  the  German  type.  His  plans  were,  however,  to  a  great 
exteut  reversed  by  his  successor,  Coppino. 

In  Austria  the  universities,  being  modelled  ou  the  same  of 
system  as  that  of  Prussia,  present  no  especially  noteworthy  Aontna- 
features.    Vienna  is  chiefly  distinguished  for  its  school  of  y*^^*' 
medicine,  which  enjoyed  in  the  last  century  a  reputatiou 
almost  unrivalled  in  Europe.    The  other  faculties  were, 
however,  suffered  to  languish,  and  throughout  the  first  half 
of  the  present  century  the  whole  uuiversity  was  in  an 
extremely  depressed  state.    From  this  condition  it  was  in 
a  great  measure  restored  by  the  exertions  of  Count  Thuu. 
The  number  of  the  matriculated  students  in  1887  was 
JS93,  and  that  of  the  professors  138 ;  among  the  latter 
the  names  of  Zschokke,  Maassen,  Sickel,  Jelliuek,  and 
Bi!  linger  are  some  of  the  most  widely  knowu.    The  uni-  Olmiitx. 
vpr»ity  of  Olmiitx,  founded  in  1581,  was  formerly  in  pos- 
session of  what  is  now  the  imperial  library,  and  contained 
also  a  valuable  collection  of  Slavonic  works  which  were 
carried  off  by  the  Swedes  and  ultimately  dispersed.  It 
was  suppressed  in  1 853,  and  is  now  represented  only  by  a 
theological  faculty.    The  university  of  Grsz,  the  capital  of  Oru. 
Styria,  was  founded  in  1586,  and  is  now  one  of  the  most 
flourishing  centres,  containing  some  1200  studeuts.    The  Salzburg 
university  of  Salzburg,  founded  in  1623,  was  suppressed  iu 
1810  ;  that  of  Lemberg,  founded  in  1784  by  the  emperor  Leruberg. 
Joseph  ll..  was  removed  in  1805  to  Cracow  and  united  to 
that  university.    In  1816  it  was  opened  on  an  inde- 
pendent basis.    In  the  bombardment  of  the  town  in  1848 
the  university  buildings  were  burnt  down,  and  the  site  was 
changed  to  what  was  formerly  a  Jesuit  convent    The  fino 
library  and  natural  history  museum  were  at  the  same  time 
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»:most  entirely  destroyed.  The  university  at  the  present 
timo  numbers  over  a  thousand  students.  The  moat  recent 
foundation  is  that  of  Czernowitz,  fonnded  in  1875,  and 
numbering  about  300  ftudenU.  The  universities  of  tho 
P»\mi*xl  Hungarian  kingdom  are  three  in  number  :—  Badajieat, 
originally  founded  at  Tyrnau  in  1635,  now  ijoesessing  four 
faculties — theology,  jurisprudence,  medicine,  and  philo- 
sophy (number  of  prof  canons  in  1885  180,  students  3117); 
Kolozsvar  (Klau&enburg),  now  the  chief  Magyar  centre, 
founded  in  1872  and  aUo  comprising  four  faculties,  but 
where  mathematics  and  natural  science  supply  the  place 
of  theology  (number  of  professors  in  1877  64,  students 
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391; ;  Zagrab  (Agraui),  the  Slovack  university,  in  Croatia, 
founded  in.  18C9  but  not  opened  until  1874,  with  three 
faculties,  viz.,  jurisprudence,  theology,  and  philosophy. 
The  chief  centre  of  Protestaut  education  is  the  college  at 
Debreczin,  fouuded  in  1531,  which  in  pant  times  was  not 
unfrequeatly  subsidized  from  Eugland  It  now  number* 
over  2000  students,  and  possesses  a  fine  library. 

Russia  possesses,  besides  Dorpat  (*ttpv,  p.  845),  seven 
other  universities.  (1)  UeUingfors,  in  Finland,  was  origin- 
ally established  by  Queen  Christina  in,  Abo  (16i0),  and 
removed  in  1826  to  Heiaingfors,  where  the  original  char- 
ter, signed  by  the  celebrated  Oxeustierna,  is  still  preserved. 
It  has  four  faculties,  38  professors,  and  700  student*. 
(2)  Moscow  is  really  the  oldest  Russian  university,  having 
been  founded  in  1755;  it  includes  the  faculties  of  history, 
physics,  jurisprudence,  and  medicine;  the  professors  are 
69  in  number,  the  students  about  1660.  (3)  The  uni- 
versity of  St  Yladiinir  at  Kieff,  originally  founded  at  YUna 
in  1803,  was  removed  from  thence  to  .Kieff  in  1833  ;  the 
htudenta  number  about  900,  and  the  library  contain* 
107,000  volumes.  (4)  Kazan  (1804)  includes  tho  same 
faculties  as  Moscow ;  the  students  are  about  450  in  nam- 
bw,  and  it  has  a  library  containing  80,000  volumes.  (5) 
Kharkoff  (1804)  numbers  600  students,  and  its  library 
55,000  volumes.  (6)  St  Petersburg  (1819)  includes  tho 
four  faculties  of  history,  physics,  jurisprudence,  and  Orien- 
tal languages,  and  numbers  1500  students.  (7)  Odessa, 
founded  in  1865,  represents  the  university  of  New  Russia. 
Generally  speaking,  the  universities  of  Russia  are  not 
frequented  by  the  aristocratic  classes;  they  are  largely 
subsidized  by  the  Government,  and  the  annual  fees  payable 
by  students  are  less  than  £7  a  head.  In  1863  the  statutes 
of  all  the  universities  were  remodelled ;  and  since  that 
time  there  has  been  a  tendency  to  impress  upon  them  a 
more  national  character,  as  distinguished  from  mere  Imita- 
tion of  those  in  Germany. 

Tho  university  of  Athens  (founded  2 2d  May  1837)  is 
modelled  on  the  university  systems  of  northern  Germany, 
ou  a  plan  originally  devised  by  Professor  Brandia  It 
includes  four  faculties,  viz.,  theology,  jurisprudence,  medi- 
cine, and  philosophy.  The  professors  (ordinary  and  extra- 
ordinary) are  upwards  of  60  in  number,  the  students  about 
1  :»00.  There  u  also  a  school  of  pharmacy,  chemistry,  and 
anatomy,  and  a  library  of  130,000  volumes,  with  800 
manuscripts. 

The  history  of  the  two  English  universities  during  the 
ICth  and  following  centuries  has  presented,  for  the  most 
l«art,  features  which  contrast  strongly  with  those  of  the 
Continental  seats  of  learning.  Both  suffered  severely  from 
confiscation  of  their  lands  and  revenues  during  the  period 
of  the  Reformation,  bnt  otherwise  have  generally  enjoyed 
a  remarkable  immunity  from  tho  worst  consequences  of 
civil  and  political  strife  and  actual  waff  are.  Both  'ong 
remained  centres  chiefly  of  theological  teaching,  but  their 
intimate  connexion  at  once  with  the  state  and  with  the 
Church  of  England,  as  "by  law  established,"  and  the 
modi6cations  introduced  into  their  constitutions,  prevented 
their  becoming  arenas  of  fierce  polemical  contentions  like 


those  which  detracted  the  Protestant  universities  of 
Germany. 

The  influence  oi  the  Renaissance,  and  the  teaching  of 
Erasmus,  who  resided  for  some  time  at  both  universities, 
exercised  a  notable  effect  alike  at  Oxford  and  at 
Cambridge.  The  names  of  Colet,  Grocyn,  and  Li  nacre 
illustrate  this  influence  at  the  former  centre;  those  of 
Bishop  Fisher,  Sir  John  Cbeke,  and  Sir  Thomas  Smith 
at  the  latter.  The  labours  of  Erasmus  at  Cambridge,  as 
the  author  of  a  new  Latin  \ersion  of  the  New  Testament, 
with  the  design  of  placing  in  the  hands  of  students  a  text 
free  from  the  errors  of  the  Vulgate,  were  productive  of 
important  effects,  and  tho  university  became  a  centre  of 
Reformation  doctrine  some  years  before  the  writings  of 
Lnther  became  known  in  England  The  foundation  of 
Christ's  College  (1505)  and  St  John's  College  (1511), 
through  the  influence  of  FUher  with  the  countess  of 
Richmoud,  also  materially  aided  the  general  progress  of 
learning  at  Cambridge.  The  Royal  Injunctions  of  1535, 
embodying  the  views  and  designs  of  Thomas'  Cromwell, 
mark  the  downfall  of  the  old  scholastic  methods  of  study 
at  both  universities;  and  the  foandation  of  Trinity 
College,  Cambridge,  in  1646  (partly  by  an  amalgamation 
of  two  older  societies),  represents"  the  earliest  conception 
of  such  an  institution  in  England  in  complete  inde- 
pendence of  Roman  Catholic  traditions.  Trinity  (1554) 
and  St  John's  (1555)  at  Oxford  on  the  other  hand 
founded  during  the  reactionary  reign  of  Mary,  serve  rather 
as  examples  of  a  transitional  period. 

In  the  reign  of  Elizabeth  Cambridge  became  the  centre 
of  another  great  movement— that  of  the  earlier  Puritanism, 
St  John's  and  Queens'  being  the  strongholds  of  the  party 
led  by  Cartwright,  Walter  T ravers,  and  others.  Whitaker, 
the  eminent  master  of  St  John's,  although  he  aymi*thized 
to  some  extent  with  these  views,  strove  to  keep  their 
expression  within  limits  compatible  with  conformity  to 
the  Church  of  England.  But  the  movement  continued  to 
gather  strength;  and  Emmanuel  College,  founded  in 
1584,  owed  much  of  its  early  prosperity  to  the  fact  that  it 
was  a  known  school  .of  Puritan  doctrine  Most  of  the 
Puritans  objected  to  the  discipline '  enforced  by  the  uni- 
versity and  ordinary  college  statutes — especially  the  wear- 
ing of  the  cap  and  the  surplice  and  the  conferring  of 
degrees  in  divinity.  The  Anglican  party,  headed  by  such 
men  as  Whitgift  and  Bancroft,  resorted  in  defence  to  a 
repressive  policy,  of  which  subscription  to  the  Acts  of 
[Supremacy  and  Uniformity,  and  the  Elizabethan  statutes 
of  1570  (investing  the  "caput"  with  larger  powers,  and 
thereby  creating  a  more  oligarchical  form  of  government), 
were  the  most  notable  results.  Oxford  although  the 
Puritans  were  there  headed  by  Leicester,  the  chancellor, 
devised  at  the  same  time  a  similar  scheme,  the  rigid  dis- 
cipline of  which  was  further  developed  in  the  Laudian  oi 
Caroline  statutes  of  1636.  It  was  under  these  respective 
codes — the  Elizabethan  statutes  of  1570  and  the  Laudian 
statutes  of  1636 — that  the  two  universities  were  governed 
until  the  introduction  of  the  new  codes  of  1858.  During 
the  Commonwealth  the  Puritan  occupation  and  adminis- 
tration, at  either  university,  were  accompanied  by  little 
injury  to  the  colleges,  and  were  far  less  prejudicial  to  learn- 
ing than  the  Royalist  writers  of  the  Restoration  would  lead 
us  to  suppose.  William  Dell,  who  was  master  of  Coins 
College  from  1649  to  1660,  advocated  the  formation  of 
schools  of  higher  instruction  in  the  large  towns,  a  proposal 
which  was  then  looked  upon  as  one  of  but  faintly  masked 
hostility  to  the  older  centres. 

During  tho  17th  century  Cambridge  became  the  centre 
of  another  movement,  a  reflex  of  the  influence  of  the 
Cartesian  philosophy,  which  attracted  for  a  time  xonsider- 
Iu  loaders,  known  as  the  Cambridge 
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Ylatonists,  among  whom  Henry  More,' Cud  worth 'and 
Whichcote  were  especially  conspicuous,  were  men  of  high 
character  and  great  learning,  although  too*much  under 
the.  influence  of  an  ill-restrained  enthusiasm  and  purely 
speculative  doctrines.  The  spread  of  the  Baconian  philo- 
sophy, ^  and  ?-the  example  of  a  succession  of  eminent 
scientific  f  thinkers,  among  whom  were  Isaac  *  Barrow, 
master  of  Trinity  (1673-77),  the  two  Lucasian  profes- 
sort*,  Isaac  Newton  (prof.  1669-1702)  and  his  successor 
William  Whiston  (prof. - 1702-11),  and  Roger  .Cotes 
(Piumian  p'rof.  1707-16),  began  to  render  the  exact 
sciences  more  and  more  an  object  of  study,  and  the  insti- 
tution of  the  tripos  examinations  in  the  course  of  the  first 
half  of  the  18th  century  established  the  reputation  of 
Cambridge  as  a  school  of  mathematical  science.  At 
Oxford,  where  no  similar  development  took  ;  place,  and 
where  the  statutable  requirements  with  respect  to  study 
and  exercises  were  suffered  to  fall  into  neglect,  the  de- 
generacy of  the  whole  community  as  a  school  of  academic 
culture  is  attested  by  evidence  too  emphatic  to  be  "gain- 
said. The  moral  tone  at  both  universities  was  at  this  time 
singularly  low  ;  and  the  rise  of  Methodism,  as  associated 
with  the  names  of  the  two  Wesleys  and  Whitetield  at 
Oxford  and  that  of  Berridge  at  Cambridge,  operated  with 
greater  effect  upon  the  nation  at  large  than  on  either  of 
the  two  centres  where  it  had  its  origin.  ,With  the  advance 
of  the  present  century,  however,  a  perceptible  change  took 
place.  The  labours  of  Simeon  at  Cambridge,  in  connexion 
with  the  Evangelical  party,  and  the  far  more  celebrated 
movement  known  as  Tractarianism,  at  Oxford,  exercised 
considerable  influence  in  j  developing  a  more  thoughtful 
spirit  at  either  university.  _  At  both  centres,  also,*  the 
range  of  studies  was  extended:  written  .examinations  took 
the  place  of  the  often  merely  formal  .rim  voce  ceremonies; 
at  Cambridge  classics  were  raised  in~1824  to  the  dignity 
of  a  new  tripos.  The  number  of  the  students  at  both 
universities  was  largely  augmented.  Further  schemes  of 
improvement  were  pnt  forward  and  discussed.  _  And  in 
1850  it  was  decided  by  the  Government  to  appoint  com- 
missioners to  inquire  what  additional  reforms  might 
advantageously  be  introduced.  Their  recommendations 
were  not  all  carried  into  effect,  but  the  main  results  were 
as  follows  : — "  The  professoriate  was  considerably  increased, 
reorganized,  and  re-endowed,  by  means'  of  contributions 
from  colleges.  The  colleges  were  emancipated  from  their 
mediaeval  statutes,  were  invested  with  new  constitutions, 
and  acquired  new  legislative  powers.  The  fellowships 
were  almost  universally  thrown  open  to  merit,  and  the 
effect  of  this  was  not  merely  to  provide  ample  rewards  for 
the  highest  academical  attainments,  but  to  place  the 
governing  power  within  colleges  in  the  bands  of  able  men, 
likely  to  promote  further  improvements.  The  number  and 
valuo  of  scholarships  was  largely  augmented,  and  many, 
though  not  all,  of  tho  restrictions  upon  them  ,  were 
abolished.  The  great  mass  of  vexatious  and  obsolete 
oaths  was  swept  away;  and,  though  candidates  for  the 
M.A.  degree  and  persons  elected  to  fellowships  were  still 
required  to  make  the  old  subscriptions  and  declarations,  it 
was  enacted  that  no  religious  test  should  bo  imposed  at 
matriculation  or  on  taking  a  bachelor's  degree."1 

In  1869  a  statute  was  enacted  at  Cambridge  admitting 
students  as  members  of  the  university  without  making  it 
imperative  that  they  should  Be  entered  at  any  hall  or 
college,  but  simply  be  resident  either  with  their  parents  or 
in  duly  licensed  lodgings. 

Tho  cutire  abolition  of  tests  *  followed  next.  After 
several  rejections  in  parliament  it  was  eveutually  carried 
as  a  Government  measure,  and  passed  the  House  of  Lords 
in  1871. 

1  Brodrick,  Univtrttiy  of  Ox/or  J,  pp.  138,  137. 


In  1877  the  reports  of  two  new  commissions,  were  h^ro» 
followed  by  further  changes,  the  chief  features  of  which0'  1<J77. 
were  tho  diversion  of  a  certain  proportion  of  the  revenues 
of  the  colleges  to  the  uses  of  the  university,  especially  with 
a  view  to  the  encouragement  of  studies  in  natural  science; 
the  enforcement  of  general  and  uniform  regulations  with 
respect  to  the  salaries,  selection,  and  duties  of  professors, 
lecturers,  and  examiners ;  the  abolition  (with  a  few  excep- 
tions) of  all  clerical  restrictions  on  headships  or  fellow- 
ships ;  and. the. limitation  of  fellowships  ta  A.  uniform 
amount. 

v  /  That  these  successive  and  fundamental  changes  have,  on  iocreaM 
the  whole,  been  in  unison  with  the  national  wishes  and  in 
requirements  may  fairly  be  inferred  from  the  remarkable  nttJnber«- 
increase  in  numbers  during  the  last  quarter  of  a  century, 
and  especially  at  Cambridge,  where  the  number  of  under- 
graduates, which  in  1862  was  1526,  was  in  1887  no,le.ss 
than  2979..  In  the  academic  year  1862-63  the^number 
of  matriculations  was  448,  and  in  1886-87  1009.' 
v  J  Scarcely  less  influential,  as  a  means  of  recovering  "for  Lo<-«i 
the  two  universities  a  truly  national  character,  has  been  e*«ml'»- 
the  work  which  both  havo  been  carrying  on  and  aiding tio"*  an'1. 
by  the  institution  of  local  examinations  and  of  university  *°tIn«?on 
extension  lectures.    Of  these  two  schemes,  the  former  was  lecture*, 
initiated  by  both  Oxford  and  Cambridge  in  the  year  1858; 
the  latter  had  its  origin  at  Cambridge,  having  been  sug- 
gested by  the  success  attending  a  course  of  lectures,  to 
women  delivered  by  Mr  (now  Professor)  James  Stuart,  in 
1867,  in  Liverpool,  Manchester,  Sheffield,  and  Leeds.  ^By 
the  former  the,  standard r of  education,  throughout  the 
country  has  been"  raised,  both  in  public  and  in  private 
schools.    By  the  latter, -instruction  of  the  character  and 
method  which  characterize  university  teaching  has  been 
brought  within  the  reach  of  students  of  all  classes  and  ages 
throughout  the  land. 

So  long  ago  as  the -year  1640  an  endeavour  had  been  Durban^ 
made  to  bring  about  the  foundation  of  a  northern  uni- 
versity for  the  benefit  of  the  counties  remote  from  Oxford 
and  Cambridge.  Manchester  and  York  both  petitioned  to 
be  made  the  seat  of  the  new  centre.  Cromwell,  however, 
rejected  both  petitions,  and  decided  in  favour  of  Durham. 
Here  he  founded  the  university  of  Durham  (1657),  endow, 
ing  it  with  the  sequestered  revenues  of  the  dean  and 
chapter  of  the  cathedral,  and  entitling  the  society  "  The 
Mentor  or  Provost,  Fellows,  and  Scholars  of  tho  College  of 
Durham,  of  the  foundation  of  Oliver,  &c."  This  scheme 
was  cancelled  at  the  Restoration,  and  not  revived  until  the 
present  century;  but  on  the  4th  July  1832  a  bill  for  the 
foundation  of  a  university  at  Durham  received  the  royal 
assent,  the  dean  and  chapter  being  thereby  empowered  to 
appropriate  an  estate  at  South  Shields  for  the  establish- 
ment and  maintenance  of  a  university  for  the  advancement 
of  learning.  The  foundation  was  to  be  directly  connected 
with  the  cathedral  church,  the  bishop  of  the  diocese  being 
appointed  visitor,  and  the  dean  and  chapter  governors  ; 
while  the  direct  control  was  vested  in  a  warden,  a  senate,  and 
a  convocation.  A  college,  modelled  on  the  plan  of  those 
at  the  older  universities,  and  designated  University,  Col-: 
lege,  Durham,  was  founded  in  1837,  Bishop  Hatfield's  Hall 
in  1846,  and  Bishop  Cosin's  Hall  (which  no  longer  exists) 
in  1851.  The  university  includes  all  the  faculties,  and 
in  1805  there  was  added  to  the  faculty  of  arts  a  school  of 
physical  science,  including  pure  and  applied  mathematics, 
chemistry,  geology,  mining,  engineering,  A-c.  In  1871  tha 
corporation  of  the  university,  in  conjunction -with  some  of 
the  leading  landed  proprietors  in  tho  adjacent  counties,1 
gave  further  extension  to  this  design  by  the  foundation  of 
a  college  of  physical  science  at  Newcastle-upon-Tyne, 
designed  to  teach  scientific  principles  in  their  application 
to  engineering,  mining,  manufactures,  and  'agriculture^ 
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Students  who  bod  passed  the  required 
made  admissible  as  associates  in  physical  science  of  the 
university.  -There  is  also  a  medical  college  which  stands 
in  similar  relations  to  Durham,  of  which  university  Cod- 
rington  College,  Barbados,  and  Fourah  Bay  College,  Sierra 
Leone,  are  likewise  affiliated  colleges. 
iJaiver-  The  university  of  London  had  its  origin  in  a  movement 
»tyo/  initiated  in  the  year  1825  by  Thomas  Campbel1,  the  poet, 
in  conjunction  with  Henry  (afterwards  Lord)  Brougham, 
Mr  {afterwards  Sir)  Isaac  Lyon  Goldsmid,  Joseph  Hume, 
and  some  influential  Dissenters,  most  of  them  connected 
with  the  congregation  of  Dr  Cox  of  Hackney.  The  scheme 
was  originally  suggested  by  the  fact  that  Dissenters  were 
practically  excluded  from  the  older  universities ;  but  the 
conception,  as  it  took  shape,  was  distinctly  non-theological. 
The  first  council,  appointed  December  1825,  comprised 
names  representative  of  nearly  all  the  religious  denomin- 
ations, including  (besides  those  above  mentioned)  Zachary 
Ma  caul  ay,  George  Grote,  James  Mill,  William  Tooke, 
Lord  Dudley  and  Ward,  Dr  Olinthus  Gregory,  Lord  Lans- 
downe,  Lord  John  Russell,  and  the  duke  of  Norfolk.  On 
11th"  February  1826  the  deed  of  settlement  was  drawn 
up  ;  and  in  the  course  of  the  year  seven  acres,  constituting 
the  site  of  University  College,  were  purchased,  the  found- 
ation stone  of  the  new  buildings  being  laid  by  the  duke 
of  Sussex  30th  April  1827.  The  course  of  instruction 
was  designed  to  include  "  languages,  mathematics,  physics, 
the  mental  and  the  moral  sciences,  together  with  the  laws 
of  England,  history,  and  political  economy,  and  the 
various  branches  of  knowledge  which  are  the  objects  of 
medical  education."  In  October  1828  the  college  was 
opened  as  the  university  of  London.  But  in  the  mean- 
tine  a  certain  Section  of  the  supporters  of  the  movement, 
while  satisfied  as  to  the  essential  soundness  of  the  primary 
design  as  a  development  of  national  education,  entertained 
considerable  scruples  as  to  the  propriety  of  altogether  dis- 
sociating such  an  institution  from  the  national  church. 
King'.  This  feeling  found  expression  in  the  foundation  and  in- 
G>U«g».?  corporation  of  King's  College  (14th  August  1829),  opened 
8th  October  1831,  and  designed  to  combine  with  the  original 
plan  instruction  in  "  the  doctrines  and  duties  of  Christi- 
anity, as  the  same  are  inculcated  by  the  United  Church  of 
Uni-  England  and  Ireland."  This  new  phase  of  the' movement 
was  so  far  successful  that  in  1836  it  was  deemed  expedient 
to  dissociate  the  university  of  London  from  University 
College  as  a  "  teaching  body,"  and  to  limit  its  action  simply 
to  the  institution  of  examinations  and  the  conferring  of 
degrees, — the  college  itself  receiving  a  new  charter,  and 
being  thenceforth  designated  as  University  College, 
London,  while  the  rival  institution  was  also  incorporated 
with  the  university,  and  was  thenceforth  known  as  King's 
College,  London.  In  the  charter  now  given  to  the  uni- 
versity it  was  stated  that  the  king  "deems  it  to  be  the 
duty  of  his  royal  office  to  hold  forth  to  all  classes  and 
denominations  of  his  faithful  subjects,  without  any  dis- 
tinction whatsoever,  an  eucouragement  for  pursuing  a 
regular  and  liberal  course  of  education."  The  charters  of 
the  university  of  London  and  of  University  College,  London, 
were  signed  on  the  same  day,  28th  November  1836.  In 
1869  both  the  colleges  gave  their  adhesion  to  the  move- 
ment for  the  higher  education  of  women  which  had  been 
initiated  elsewhere,  and  in  1880  ladies  were  for  the  first 
time  admitted  to  degrees. 
Victoria.  The  Victoria  University  took  its  origin  in  the  institution 
known  as  the  Owens  College,  Manchester,— so  called  after 
a  wealthy  citizen  of  that  name  to  whom  it  owed  its  founda- 
tion. The  college  was  founded  12th  March  1851,  for  the 
purpose  of  affording  to  students  who  were  unable,  on  the 
ground  of  expense,  to  resort  to  Oxford  or  Cambridge  an 
education  of  an  equally  high  class  with  that  given  at  those 
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centres.  The  institution  was,  from  the  first, 
in  character.  In  July  1877  a  memorial  was  presented  to 
the  privy  council  praying  for  the  grant  of  a  charter  to  the 
college,  conferring  on  it  the  rank  of  a  university,  to  be 
called  the  "  university  of  Manchester."  The  localization 
implied  in  this  title  having  met  with  opposition  from  the 
Yorkshire  College  at  Leeds,  it  was  resolved  that  the  uni- 
versity should  be  called  the  "Victoria  University."  Under 
this  name  the  foundation  received  its  charter  20th  April 
1880.  "  The  characteristic  features  of  the  Victoria  Uni- 
versity, as  compared  with  other  British  universities,  are 
these: — (a)  it  does  not,  like  London,  confer  its  degrees  on 
candidates  who  have  passed  certain  examinations  only, 
but  it  also  requires  attendance  on  prescribed  courses  of 
academic  study  in  a  college  of  the  university ;  (6)  the 
constitution  of  the  university  contemplates  its  (ultimately) 
becoming  a  federation  of  colleges;  but  these  colleges  will 
not  be  situated,  like  those  of  Oxford  and  Cambridge,  in 
one  town,  but  wherever  a  college  of  adequate  efficiency  and 
stability  shall  have  arisen.  University  College,  Liverpool, 
and  the  Yorkshire  College,  Leeds,  having  fulfilled  these 
requirements,  have  become  affiliated  with  the  university. 
The  university,  like  the  older  bodies  in  England  and  Scot 
land,  is  at  once  a  teaching  and  an  examining  body,  and 
there  is  an  intimate  rapport  between  the  teaching  and  the 
examining  functions.  To  give  it  a  general  or 
character,  the  governing  body  consists  partly  of 
nominated  by  the  crown  and  partly  of  representatives  of 
the  governing  and  teaching  bodies  of  the  colleges  and  of 
the  graduates  of  the  university.  External  examiners  are 
appointed,  who  conduct  the  examinations  in  conjunction 
with  examiners  representing  the  teaching  body.  The  grad- 
uates of  the  university  meet  its  teachers  in  convocation  to 
discuss  the  affairs  of  the  university.  Convocation  will  elect 
future  chancellors,  and  a  certain  number  of  representatives 
on  the  court"  (Thompson,  The  Owens  College,  «fcc,  p.  548). 
Like  the  Johns  Hopkins  University  in  America,  the  Vic- 
toria University  has  instituted  certain  fellowships  (styled 
the  Berkeley  fellowships)  for  the  encouragement  of  research. 

In  Scotland  the  chief  change  to  be  noted  in  connexion  Cl~* 
with  the  university  of  St  Andrews  is  the  appropriation  iu  1 
1579  of  the  two  colleges  of  St  Salvator  and  St  Leonard  to 
the  faculty  of  philosophy,  and  that  of  St  Mary  to  theology. 
In  1747  an  Act  of  Parliament  was  obtained  for  the  union 


of  the  two  former  colleges  into  one.  Glasgow,  in  the  year 
1577,  received  a  new  charter,  and  its  history  from  that 
date  down  to  the  Restoration  was  one  of  almost  continuous 
progress.  The  restoration  of  Episcopacy,  however,  in 
volved  the  alienation  of  a  considerable  portion  of*  its 
revenues,  and  the  consequent  suspension  of  several  of  its 
chairs.  In  1864  the  old  university  buildings  were  sold, 
and,  a  Government  grant  having  been  obtained,  together 
with  private  subscriptions,  the  present  new  buildings  were 
erected  from  the  joint  fund.  The  faculties  now  recogni^a 
at  Glasgow  are  those  of  arts,  theology,  jurisprudence,  ar.J 
medicine.  At  Aberdeen  an  amalgamation,  similar  to  that 
at  St  Andrews,  took  place,  by  virtue  of  the  Universities 
Act  of  1858,  of  the  two  universitiea  of  King's  College  and 
Marischal  College.  In  conjunction  with  Glasgow,  this  uni- 
versity returns  a  member  to  parliament.  The  peculiar 
constitution  of  the  college  at  Edinburgh,  as  defined  by  its  ^ ' 
charter  (the  government  being  vested  entirely  in  the  lord 
provost,  magistrates,  and  council,  as  patrons  and  guardians), 
involved  the  senate  in  frequent  collisions  with  the  town 
council.  The  latter,  being  a  strictly  representative  body, 
included  elements  with  which  the  senate  of  the  university 
sometimes  found  it  difficult  to  work  harmoniously,  and  its 
disposition  to  dictate  was  strongly  resented  by  the  die 
tinguished  metaphysician  and  professor  Sir  Wil 
Hamilton.    On  the  other  hand,  the  < 
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exercised  a  beneficial  discretion  by  appointing  professor*  of 
Ability  whom  the  senate  might  have  regarded  as  ineligible 
on  the  ground  of  their  religious  tenets.    The  Disruption 
of  1 b43  emancipated  the  lay  professors  from  subscription 
to  the.  Established  Church  of  Scotland,  and  resulted  in 
many  of  the  important  changes  which  were  subsequently 
introduced  in  the  Universities  Act  of  1858.    On  the  28th 
October  1*59  the  town  council,  notwithstanding  that  their 
powers  were  already  terminated  by  the  provisions  of  the 
Act,  availed  themselves  of  a  techuical  right  to  appoint  a 
principal. — their  choice  falling  upon  Sir  David  Brewster. 
The  (treat  landmark  in  the  history  of  the  Scottish  as  in  that 
of  the  English  universities  is  represented  by  the  remodel- 
ling of  the  several  constitutions  of  these  bodies  in  the  jear 
1^58.    The  commissioners  of  1858-62  left  the  university 
of  Edinburgh  in  the  possession  of  constitutional  autonomy, 
with  its  studies  and  degrees  regulated  by  ordinances.  The 
students  also  received  the  rectorial  franchise,  but  were  uot, 
as  at  Glasgow  and  Aberdeen,  divided  into  nations.  In 
arte,  the  B.A.  degree  was  abolished,  the  M.A  representing 
the  only  degree  in  this  faculty,  as  at  the  other  Scottish 
universities.    The  course  of  study  was  divided  into  three 
departments: — (1)  classics;  (2)  mathematics,  including 
natural  philosophy ;  (3)  mental  science  and  English  liter- 
ature.   In  each  department  it  was  required  that  there 
should  be  an  additional  examiner  besides  the  professor,  so 
that  the  candidates  should  not  be  entirely  examined  by  their 
own  teachers.    It  was  also  provided  that,  instead  cf  one 
examination  for  the  degree  at  the  end  of  a  student's  course, 
examinations  in  each  of  the  departments  might  be  passed 
eeparately.    In  the  twenty  years  beginning  with  1863, 
1400  M.A  degrees  have  been  conferred,  as  against  250  in 
the  twenty  years  preceding.    In  the  faculty  of  medicine,  the 
original  single  degree  of  doctor  of  medicine  gave  place  to 
three  classes — bachelor  of  medicine  (M.B.),  master  in  sur- 
gery (Col),  and  doctor  of  medicine  (M.D.).    In  1866  it 
was  further  laid  down  that  theses  should  no  longer  be  de- 
manded from  candidates  for  the  lower  degrees  of  M.R  and 
CM.,  and,  on  the  other  hand,  that  the  degree  of  M.D. 
should  not  be  conferred  on  persons  not  showing  any  evidence 
of  medical  study  after  leaving  the  university,  but  that  a 
thesis  should  be  invariably  required.    Since  the  enactment 
of  these  ordinances  the  number  of  the  medical  students  has 
increased  from  about  500  to  over  1700.    In  the  faculty  of 
law  the  title  of  the  degree  was  to  be  LL.B.,  and  it  was  to 
be  conferred  only  on  those  who  had  already  graduated  as 
M.A    But  the  minor  degree,  that  of  "  bachelor  of  law  ■ 
(B.L),  might  be  conferred  if  the  candidate  had  attended 
one  course  of  lectures  in  the  faculty  of  arts,  and  passed  a 
preliminary  examination  in  (1)  Latin,  (2)  Greek,  French 
or  German,  and  (3)  any  two  of  the  three  subjects — logic, 
moral  philosophy,  and  mathematics.    The  chair  of  public 
law,  which  had  fallen  into  abeyance  in  1832,  was  recon- 
stituted, and  the  chair  of  universal  civil  history  was  con- 
verted into  a  professorship  of  history  and  constitutional 
law.    The  degree  of  doctor  of  laws  was  left,  as  before,  a 
purely  honorary  degree.    Chairs  of  Sanskrit,  engineering 
geology,  commercial  and  political  economy,  education,  fine 
art,  and  the  Celtic  languages  have  also  beeu  founded.  By 
the  Representation  of  the  People  (Scotland)  Act,  1868,  the 
universities  of  Edinburgh  and  St  Andrews  were  empowered 
to  return  jointly  a  member  to  the  House  of  Commons. 
Puua-       A  parliamentary  return  for  the  ten  yean  ending  30th 
mentary  March  1883  showed  that  the  sums  voted  annually  by 
s^ti»h°  parliament  or  chargeable  on  the  consolidated  fund  to  the 
onircr-   ^onr  universities  bad  amounted  during  that  period  to 
£65,821  for  Aberdeen,  £85.906  for  Edinburgh,  £06,182 
for  Glasgow,  and  £38,111  for  St  Andrew*.    In  addition 
to  these  sums  Edinburgh  bad  received  £80,000  and  Glas- 
gow £20.000  in  tl.tt  f.,n,i  of  special  grant*  in  aid  / 


Trinity  College.  Dublin,  was  founded  in  1591,  under  Trinity 
the  auspice*  of  Sir  John  Perrot,  the  Irish  viceroy.  A  CoUeg*. 
royal  charter  nominated  a  provost  and  a  minimum  number  L>sU>B> 
of  three  fellows  and  three  scholars  a*  a  body  corporate, 
empowered  to  establish  among  themselves  "  whatever  laws 
of  either  of  the  universities  of  Cambridge  or  Oxford  they 
may  judge  to  I*  apt  and  suitable  ;  and  especially  that  no 
other  persons  should  teach  or  profess  the  liberal  arts  in 
Ireland  without  the  queen's  special  licence.*1  The  first 
five  provosts  of  Trinrfy  College  were  all  Cambridge  men, 
and  under  the  influence  of  Archbishop  Loftue,  the  first 
provost,  and  his  successors,  the  foundation  "received  a 
strongly  Puritan  bias.  Prior  to  the  year  1873  the  pro- 
vostship,  fellowships,  and  foundation  «ch6larehips  could  be 
held  only  by  members  of  the  Church  of  Ireland  ;  but  all 
snch  restrictions  were  abolished  by  Act  36  Vict,  c.  21, 
whereby  the  requirement  of  sub-  cription  to  any  article  or 
formulary  of  faith  was  finally  abrogated.  As  at  present 
constituted,  the- ordinary  government  is  in  the  hands  of 
the  provost  ana  senior  fellows  in  conjunction  with  the 
visitors  and  council, — the  supreme  authority  being  the 
crown,  except  so  far  as  limited  by  Act  of  Parliament. 

The  first  departure  in  Ireland  from  the  exclusive  system  Queen's 
of  education  formerly  represented  by  the  foundation  at  U«u>«- 
Dublin,  dates  from  the  creation  of  the  Queen's  University,  •ity- 
incorporated  by  royal  charter  3d  September  1850.  By 
this  charter  the  general  legislation  of  the  university, 
together  with  its  government  and  administration,  was 
vested  in  the  university  senate.    In  1864  the  charter  of 
1850  was  superseded  by  a  supplementary  charter,  and  the 
university  reconstituted  "  in  order  to  render  more  complete 
and  satisfactory  the  courses  of  education  to  be  followed  by 
students  in  the  colleges    and  finally,  in  1880,  by  Virtue  of 
the  Act  of  Parliament  known  as  the  University  Education 
(Ireland)  Act,  1879,  the  Queen's  University  gave  place  to 
the  Royal  University  of  Ireland,  which  was  practically  a  hoyal 
reconstitution  of  the  former  foundation,  the  dissolution  of  Uoivtr- 
the  Queen's  University  being  decreed  so  soon  as  the  newly  ^J^o. 
constituted  body  should  be  in  a  position  to  confer  degrees ; 
at  the  same  time  all  graduates  of  the  Queen's  University 
were  recognized  as  graduates  of  the  new  university  with 
corresponding  degrees,  and  all  matriculated  students  of  the 
former  as  entitled  to  the  same  status  in  the  latter.  The 
university  confers  degrees  in  arts  (B.A.,  M.A,  D.Litt), 
science,  engineering,  music,  medicine,  surgery,  obstetrics, 
and  law.    The  prelim'uary  pass  examinations  in  arts  are 
held  at  annually  selected  centres,— those  chosen  in  1885 
being  Dublin,  Belfast,  Carlow,  Cork,  Gal  way,  Limerick, 
and  Londonderry.   All  honour  examinations  and  all  exam- 
inations in  other  faculties  are  held  in  Dublin.  The  Queen's  Colleges 
Colleges  at  Belfast,  Cork,  and  Galway  were  founded  in**8^**^ 
December  1845,  under  an  Act  of  Parliament  "  to  enable  (^t'  *B'1 
Her  Majesty  to  endow  new  colleges  for  the  advancement  of     1'*7'  • 
learning  in  Ireland,"  and  were  subsequently  incorporated 
as  colleges  of  the  university.   Their  professors  were  at  the 
same  time  constituted  professors  in  the  university,  and 
conducted  the  examinations.    Bnt  in  the  reconstruction  of 
1880  the  chief  share  in  the  conduct  of  the  examinations 
and  advising  the  senate  with  respect  to  them  was  vested 
in  a  board  of  fellows,  elected  by  the  senate  in  equal 
numbers  from  the  non-denominational  colleges  and  the 
purely  Catholic  institutiona   The  colleges  retain,  however, 
their  independence,  being  in  no  way  subject  to  the  control 
of  the  university  senate  except  in  the  regulations  with 
respect  to  the  requirements  for  degrees  and  other  aca- 
demic distinction*     On  the  other  hand,  the  obligstion 
formerly,  imposed  of  a  preKmiuary  course  of  study  at  one 
or  other  of  the  cottages  before  admission  to  degrees  was 
abolished  at  the  foundation  of  the  Royal  University,  tbe 
being  now  open,  like  the**  of  the  university 
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of  London,  to  all 
certain  fees. 

There  is  at  present  no  university  of  vYales,  although 
the  bestowal  of  a  royal  charter  before  long  is  confidently 
anticipated  The  oldest  college,  that  of  St  David's  at 
Lampeter,  possesses  the  right  of  conferring  degrees.  It 
was  founded  in  1822  for  the  purpose  of  educating  clergy 
men  in  the  principles  of  the  Established  Church  of 
England  and  Wales,  mainly  for  the  supply  of  the  Welsh 
dioceses.  The  number  of  the  professors  in  1887  was  8, 
and  the  number  of  the  students  120.  The  next  college  in 
order  of  foundation  is  Aberystwith.  It  was  founded  9th 
October  1872,  but  possesses  no  charter,  and  is  mainly 
supported  by  the  Dissenting  bodies.  The  staff  of  professors 
numbers  13,  and  the  students  number  150.  Tbe  University 
College  of  South  Wales  and  Monmouthshire  at  Cardiff  was 
founded  in  1S83.  The  number  of  professors  in  1887  was 
9,  lecturers  4,  demonstrators  2  ;  number  of  students  110. 
The  University  College  of  North  Wales  at  Bangor  received 
its  charter  4th  June  1885,  its  objoct  being  to  "  provide 
instruction  in  all  the  branches  of  a. liberal  education  except 
theology."  Its  staff  consists  of  a  principal,  8  professors 
or  lecturers,  and  2  demonstrators ;  the  number  of  the 
students  is  127.  There  is  also  a  hall  of  residence  for 
women  students.  At  each  of  these  three  last-named 
colleges  students  proceeding  to  degrees  have  to  go  through 
either  a  London,  Edinburgh,  Glasgow,  or  Dublin  course  of  i 
study,  but  at  Edinburgh,  Glasgow,  and  Dublin  a  certain 
proportion  of  the  term  of  residence  ordinarilv  rcouired  is 
remitted  in  their  favour. 

In  India,  tbff  three  older  universities  all  dsto  from  18  57, -that 
of  Calcutta  haviug  been  incorporated  January  24,  Bombay  July 
18,  Madras  September  5,  in  that  year.  At  these  tbree  universities 
tho  instruction  is  mainly  in  English.  "  A  university  in  India  is  a 
body  for  examining  candidates  for  degrees,  and  for  conferring 
degrees.  It  has  the  power  of  pretending  text-book*,  standsrd*  of 
instruction,  and  rules  of  procedure,  but  is  not  an  institution  for 
teaching.  Its  governance  and  management  are  vented  in  a  body 
of  fellow*,  some  of  whom  are  ex  offieio,  being  the  chief  European 
functionaries  of  tbe  state.  The  remainder  are  appointed  by  the 
Government,  being  generally  chosen  a*  representative  men  in  respect 
of  emiuent  learning,  scientific  attainment,  official  position,  aocial 
status,  or  personal  worth.  Being  a  mixed  body  of  Europeans  and 
natives,  they  thns  comprise  all  that  is  beat  and  wisest  in  that 
division  of  tho  empire  to  which  the  university  belongs,  and  fairly 
represent  most  of  the  phases  of  thought  and  philosophic  tendencies 
observable  in  the  country.  The  fellows  in  their  corporate  capacity 
form  the  senate.  The  affairs  of  the  university  are  conducted  by 
the  syndicate,  consisting  of  a  limited  number  of  member*  elected 
from  among  the  fellows.  The  faculties  comprise  arts  and  philosophy, 
law,  medicine,  and  civil-  engineering.  A  degree  in  natural  and 
physical  science  has  more  recently  been  added"  (Sir  R.  Tom  pie, 
India  in  1880,  p.  145).  The  Punjab  university  was  incorporated 
i  Punjab  University  College,  prior  to  that  date,  having 


i  rendering 

results  of  European  scientific  teaching  through  tbe  medium  of  their 
own  vernacular.  The  Oriental  faculty  is  here  tbe  oldest,  and  the 
degree  of  BO,  L.  (bachelor  of  Oriental  literature)  is  given  a*  the 
result  of  ita  examinations.  At  the  Oriental  College  the  instruction 
is  given  wholly  in  the  native  languages.  In  1887  the  senate  at 
Cambridge  (mainly  on  the  representations  of  Mr  C.  P.  Ilbcrt, 
formerly  vice-chancellor  of  the  university  of  Calcutta)  adopted 
resolutions  whereby  some  forty  nino  collegiate  inrtitutions  already 
affiliated  to  the  latter  body  were  affiliated  to  the  university  of  Cam- 
bridge, their  studenu  thus  becoming  entitled  to  the  remission  of 
one  year  in  the  ordinary  statutable  requirements  with  respect  to 
residence  at  Cambridge.  It  is  at  these  institutions,  and  the  college* 
of  the  first  or  second  grade  In  the  other  presidencies,  that  the 
instruction  is  given.  • 

In  Australia,  tbe  university  of  Sydney  was  incorporated  by  an 
Act  of  the  colonial  legislature  which  received  the  royal  assent  9tli 
December  1861,  and  on  27th  February  1858  a  royal  charter  was 
granted  conferring  on  graduates  of  the  university  the  same  rank, 
style,  and  precedence  aa  are  enjoyed  by  graduates  of  sniversitie* 
within  the  United  Kingdom.    Sydney  is  also  one  of  tbe  institutions 


associated  with  tbe  university  of  London  from  which  certificates  of 
having  received  a  due  conrsa  of  instruction  msy  be  received  with 


a  riew  to  sduiission  to  degrees.  There  sre  four  faculties,  vix. ,  s; : 
law,  medicine,  and  science.  The  design  of  the  university  is  tj 
supply  the  means  of  s  liberal  education  to  all  orders  and  denomina- 
tions, without  any  distinction  whatever.  An  Act  for  tho  purpose  of 
facilitating  the  erection  of  colleges  in  connexion  with  different 
religious  bodies  was,  however,  passed  by  tho  legislature  duriug  tho 
session  of  1884,  snd  sinco  tust  time  colleges  representing  tho 
Episcopalian,  Presbyterian,  and  Roman  Catholic  Churches  have 
been  founded.  In  18S5  the  total  number  of  student*  attending 
lectures  in  the  university  was  208.  The  university  of  Melbourne,  'A  il- 
in  the  colony  of  Victoria,  wca  incorporated  and  endowed  by  royal  l  .  un  e. 
Aot  22d  January  1853.  This  Act  was  amended  7th  June  1881. 
Here  also  no  religious  teats  are  imposed  on  admission  to  <iti/  degree 
or  election  to  any  office.  Tbe  council  is  empowered,  after  duo 
examination,  to  confer  degrees  in  all  the  faculties  (excepting 
divinity)  which  can  L«  conferred  in  auy  university  within  the 
British  dominions.  It  is  also  authorized  to  affiliate  colleges;  end 
Trinity  College  (Church  of  England)  was  accordingly  founded  in 
1*70  and  Ormond  Collcgo  (Presbyterian j  in  1679.  1  he  founding  of 
a  university  for  Queensland  is  at  the  preseut  time  in  contemplation. 
Tho  university  of  Adelaide  in  South  Australia  (founded  mainly  Ale'..v.;<- 
by  the  oxertiocs  and  munificence  of  Sir  Walter  Watson  Hughes) 
was  incorporated  by  an  Act  of  the  colonial  legislature  in  1874,  in 
which  year  it  was  further  endowed  by  Sir  Thomas  Elder.  In  1&S1 
letters  patent  were  granted  by  tho  English  crown  whereby  degret  , 
conferred  by  the  university  were  constituted  of  equal  validity  wit  i 
those  of  any  university  of  tho  United  Kingdom.  The  faculties  in 
the  university  nro  those  of  arts,  medicine,  law,  science,  aud  mvui  . 
Tlio  number  of  matriculations  since  tho  foundation  amounted  in 
1688  to  284,  the  number  of  undergraduates  in  that  year  being  £>' 

Tho  university  of  Now  Zealand,  founded  in  1870,  and  reconstitut  i  vcw 
in  1874  and  1875,  is  empowered  by  royal  charter  to  grant  the  Z  il.m  i 
several  degrees  of  bachelor  snd  master  of  arts,  aud  bachelor  ar.'I 
doctor  in  law,  medicine,  and  music.  Women  aro  admitted  tj 
degrees.  To  this  tho  Auckland  University  College,  Nelson  College, 
Canterbury  College,  snd  the  university  of  Otago  stand  in  tha 
relation  of  affiliated  institutions  This  last-named  institution  wsi  C'.rign. 
founded  in  1S99  by  an  ordor  of  tho  provincial  council,  with  tho 
power  of  conferring  degrees  in  arts,  medicine,  and  law,  and  received 
es  an  endowment  100,000  acres  of  pastoral  land.  It  was  opened  in 
1871  with  a  staff  of  three  professors,  all  in  the  faculty  of  arts,  in 
1S72  the  provincial  council  further  subsidized  it  by  a  grant  of  a 
second  100,000  acres  of  land,  and  the  university  was  now  enabled 
to  make  considertble  additions  to  the  sUtT  of  professors  and 
Ircturvrs,  to  establish  a  lectureship  in  law,  and  to  lay  the  founda- 
tions of  a  medical  school.  In  1874  an  agreement  was  ruado  between 
tho  university  of  New  Zealand  and  that  of  Otago,  whereby  the 
functions  of  tho  •  former  were  restricted  to  the  examination  of 
candidates  for  matriculation,  for  scholarships,  snd  for  degrees; 


roya 

As  tho  result  of  this  arrangement,  the  university  of  Otago  became 
possessed' of  10,000  acre*  of  land  which  had  been  set  apart  for 
university  purposes  in  the  former  province  of  Southland.  In  1877 
a  school  of  mines  was  established  in  connexion  with  the  university. 

In  Canada  tho  M'C.ill  College  and  University  at  Montreal  was  M^ntrr.ii. 
founded  by  royal  charter  in  1821  (amended  in  1852)  on  tho  founda- 
tion of  the  Honourable  James  M'Gill,  who  died  at  Montreal  19th 
December  1813.  A  number  of  colleges  and  school*  throughout 
the  province  stand  in  the  relation  of  affiliated  institutions.  The 
university  is  Protestant  but  undenominational.  It  includes  the 
faculties  of  srts,  spplied  sciences,  medicine,  snd  law.  In  1886  the 
total  number  of  students,  including  women,  was  526.  The  nni-  To**>nt<> 
veraity  of  Toronto  was  originally  established  by  roysl  charter  in 
1827,  nnder  tbe  title  of  King's  College,  with  certain  religions 
restrictions,  resembling  those  at  that  time,  in  force  at  tbe  English 
universities,  but  in  1834  these  restriction*  were  abolished,  and  in 
1849  the  designation  of  the  university  was  changed  into  that  of 
the  university  of  Toronto.  In  1678  further  amendments  were 
made  in  the  constitution  of  tbe  university.  The  chancellor  was 
made  elective  for  a  period  of  three  year*  by  convocation,  which 
was  at  the  same  time  reorganized  so  as  to  include  all  graduates  in 
Isw,  medicine,  snd  surgery,  all  masters  of  arts,  and  bachelors  of 
arts  of  three  years  standing,  all  doctors  of  sciences,  and  bachelors 
of  science  of  three  years  standing.  Tbe  powers  of  tho  senate  were 
also  extended  to  all  branches  of  literatnro,  science,  snd  tbe  arts, 
to  granting  certificates  of  proficiency  to  women,  and  to  affiliating 
colleges.  The  work  of  instruction  is  performed  by  University 
College,  which  is  maintained  out  of  tbe  endowment  of  the  provincial 
university,  and"  governed  by  a  council  composed  of  the  residents 
and  the  professors.  Its  severs)  chairs  include  classical  literature, 
logic  and  rhetoric,  mathematics  and  natural  philosophy,  chemistry 
snd  experimental  philosophy,  history  snd  English  literature, 
mineralogy  snd  geology,  metaphysics  and  stbica,  meteorology  and 
natural  histo 
and  French. 
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Other  degrees  are  the  Victoria  University  at  Cobourg  (183$),  supported 
Canadian  by  the  Methodist  Church  of  Canada ;  Queen's  University,  Kingston 
«niver»  (1841),  ^presenting  the  Presbyterian  body ;  and  the  university  of 
sitise.  Trinity  Cnliegc,  Toronto,  founikd  in  18J1  on  \hv  suppression  of  tho 
faculty  of  divinity  in  Kink''*'  .■•.'•llngp.  LenuoxTillcia  a  centre  for  uni- 
versity instruction  in  conformity  with  Church  of  England  principles. 

In  Afri:  a,  an  Act  for  the  incorporation  of  theuniverairyof  the  Cape 
of  Good  Hope  received  the  royril  asaeut  28l>i  June  1873,  th«  council 
being  empowered  to  grant  degrees  in  arts,  Uvt,  and  mediciue. 

In  the  United  States  of  America  university  education  has 
received  a  great  extension,  without,  however,  excrciaing 
in  Europe  that  reflex  influence  discernible  in  so  many  other 
relations.  Tho  report  of  the  commissioners  of  education  for 
1883-61  given  a  list  of  no  less  than  370  dcgreegiviDg 
universities  or  colleges  ;  but  of  these  a  largo  proportion 
are  sectarian,  others  represent  only  a  single  faculty,  and 
nearly  nine-tenths  have  been  founded  within  tho  Inst  thirty- 
five  yearn.  •  Although  a  higher  education  has  unquestion- 
ably been  thu.s  very  widely  diffused,  the  undue  multiplica- 
tion of  centres  has,  in  some  provinces,  lowered  the  standard 
of  attainment  and  led  to  a  consequent  depreciation  in  the 
value  of  university  degrees.  This  tendency  it  was  sought 
to  counteract  in  the  State  of  Ohio,  some  twenty  five  years 
ago,  by  an  organization  of  the  different  colleges.  The  in- 
struction given  ii,  in  most  cases,  almost  gratuitous,  the 
charge  to  each  student  being  less  than  30  dollars  a  year. 
This  cheapening  of  a  higher  educAtk.ii  i«  not,  however, 
attended  with  quite  the  sumo  results  ox  in  Germany  (where 
lads  with  little  aptitude  ior  a  professional  career  are  tbus 
attracted  to  the  professions),  the  rapidly  increasing  |K>pula- 
tion  and  tho  wider  scope  for  mechanical  or  agricultural 
pursuits  probably  exercising  a  bene  final  counteracting 
influence.  The  distinguishing  characteristic*  which  belong 
to  thefco  numerous  centres  are  described  by  the  president 
of  the  Johns  Hopkins  University,  in  an  address  delivered 
at  Harvard  in  ISSfi,  as  suggestive  of  four  different  classes 
of  colleges, — (1)  those  which  proceed  from  the  original 
historic  colleges,  (2)  those  established  in  the  name  of  the 
State,  (3)  those  avowedly  ecclesiastical,  (-1)  those  founded 


by  private  benefaction*.  To  the  first  class  belong  Harvard  Harvard 
College  and  Yale  College  with  their  offshoote.    Of  these  <*>lI«8* 

two,  tho  former  was  founded  in  1638  at  Cambridge,  Mas- 
aachusetts,  by  a  former  fellow  ot  Emmanuel  College  at 
Cambridge  in  England,  and  represented  the  Puritan  tenets 
for  which  tho  parent  society  was  at  that  time  noted  ;  tho 
latter  was  founded  in  1701  by  the  combined  action  of  a 
few  of  the  ministers  of  tho  State,  a  charter  being  given  in 
the  same  year  by  the  colonial  legislature.    It  was  for  a 
long  time  chiefly  supported  by  the  Congregationalists,  but 
is  now  unsectarian.    The  total  number  of  students  at 
Harvard  in  1882  was  988,  at  Yale  692.    The  university  Univer- 
of  Pennsylvania  was  fouuded  in  1751  by  Thomas  Penn^T0' 
and  Richard  Penn,  on  the  lines  of  a  scheme  drawn  up  by  ^"""X1- 
Benjamin  Franklin,  and  was  from  the  first  placed  on. a  basis  >  *" 
comprising  all  denominations.    It  is  distinguished  by  tho 
liberality  with  which  it  has  opened  its  courses  of  instruc- 
tion to  the  inhabitants  of  the  city  generally  ;  the  degreo 
of  Ph.D.  is  conferred  on  all  comers  after  due  examina- 
tion.   At  Haverford  and  Lafayette  Colleges,  and  also  at 
the  Lehigh  university,  "advanced  degrees"  are  offered 
"  only  for  higher  study,  prolonged  beyond  the  collegiate 
course,"  instead  of  being  conferred  a-s  a  matter  of  routine 
after  a  certain  term  of  years.    The  Johns  Hopkins  Uni-  Johns 
versity,  also  an  unsectarian  body,  was  founded  at  Baltimore  Hopkins 
in  1867,  and  is  already  a  school  of  established  reputation,  Iu!!W* 
and  especially  resorted  to  by  those  designing  to  follow  the 
profession  of  teachers.    It  is  also  distinguished  by  tho 
possession  of  fellowships,  to  be  held  only  by  6tudents  in- 
tending to  pursue  some  especial  line  of  original  research. 
Other  steadily  growing  centres  are  Columbia  College  in 
New  York,  founded  in  1754  ;  the  Cornell  University,  also 
unsectarian,  recently  enriched  by  the  acquisition  of  a  con- 
siderable endowment  ;  Brown's  University  in  Providence  ; 
and  those  of  Princeton,  Michigan,  Virginia,  and  California. 
At  Amherst  College,  where  the  number  of  students  in  18S2  Ambers 
was  339,  the  experiment  hai  recently  been  made  cf  par-  ^'^S* 
tially  dispensing  with  examinations  during' the  course  of 


State*  «.>  T«rr»orl«. 


Alabama.  
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study,  where  the  students  give  evidence  of  having  made 
satisfactory  progress.  Considerable  modifications  have  also 
taken  place  in  the  courses  of  study,  nearly  all  tho  colleges 
having  now  adopted  the  system  of  "  parallel  courses,"  and 
the  principle  of  selection  between  these.  Female  education 
has  received  in  America  an  extension  which  it  has  attained 
in  no  other  country,  and  one  of  the  colleges  (that  of  Wei- 
lesley)  numbers  several  hundred  students.  Since  the  war 
of  1861  a  greatly  increased  attention  has  been  given 
throughout  the  universities  to  physical  training  and 
athletic  exercises,  and  excellent  gymnasia,  constructed  on 
German  models,  have  been  erected. 

The  accompanying  table  (p.  857),  prepared  by  the  council 
of  education  for  the  year  1883-84,  shows  the  distribution 
of  these  centres  in  the  different  States,  together  with  their 
numbers,  revenues,  libraries,  and  the  estimated  value  of 
their  endowments. 

•dy/AorfMrt.— On  the  earlier  Malory  an&-Orfinl»lt<Hi  of  **>•  rnedlnral  snivel- 
•  ,  the  etodent  ahoald  conaalt  F.  C  Ton  Savlgny,  oVer*.  d.  romitehm  KttMt 
t,  7  voh..  1820-41|  for  the  unlrenlty  of  Paile,  Dn  BoMlay,  Uitarfa 
Pa,UUnt»,  t  tola..  Parte.  KM,  Crotler,  Hit.  eV  TVaiaattUf  da 
Pari*,  7  toll.,  Pitt*,  1701.  end  C.  Jonrdaln.  Bitt.  da  CVtlttnUi  da  Parii  am 
XVlftt  aw  Xflll"  SUeJt,  Parto,  IBM;  of  tn.ee  Uie  work  of  Do  Doulay  (Bo- 
latut)li  on*  of  ureal  research  ind  labour,  bot  wanting  la  critical  Judgment,  whllo 
that  of  CrvrlcrTa  little  mora  than  *  readable  outtlno  drawn  from  the  former.  The 
rtewa  of  Du  Boalay  hare  been  challenged  nn  man 7  Important,  polnta  by  P,  H, 
DenlSe  (n  thi  Brat  rotume  of  hat  Dia  Vittttrttttitn  dtt  HiUHalttrt  bit  11,00  (1SMX 
00  Uiom  relatlaj  to  the  eejanirjitlon  of  the  early  unlreral- 


Uee.  The  trmlt  of  Mcliiem  Owl,  d.  KMUrStaj  11.  r.mirltttlanjdtr  htttn  Srkatrv 
mint  Brdlatlli,  4  tola  (1802-4).  rnuat  be  rr Kiirj'd  at  almost  anrurvrdrH  aa  a 
neneeal  hlator>.  and  the  aanto  mube  mIO  of  ll'.bert  woiV  no  tlx  Enejtth 
Uniterm***,  DU  mjlltthtn  VtlrtrtUam  (Camel,  1841-40),  truii-lmed  bj  r.  W. 
Newman.  1  roll.  (18(4).  Mnch  Bacliil  crlilclam  on  hMh  tho  llnnlbh  anil  tho 
Continental  nnlteialtte*  will  be  found  In  Mr  IV.  Ilamllton'e  Dltrttilait,  *c.  last. 
For  Ilia  German  untreraltlre.  the  work!  of  Zamckc.  Dlfd'uluam  Untrtr>uam  iV» 
UMataJttr  lUlptle.  18471.  and  Paulsen.  Qnth.  d.  aolrhrm  OnttrrUJtu  an/ dm 
d**tt-!*n  &/iultn  and  Valmtltalrn  (Lelnaic,  IMS),  will  bo  found  the  mm  Irnat- 
worthy,— tho  former  for  tho  mediate),  the  hitter  for  the  modern  period.  Totlma 
maybe  aJiled  two  artlclca  by  I'anlaefi  In  vol.  alt.  of  Von  Sybel'e  IIIMarlttht  Zrlt- 
tthnft  :-<l)  ••OrUr.diD*-"  and  ny  Ornenleetion  o.Ubcn»oc<lnanimi  d.  denrecben 
Ualrereltaim  tin  MlrteUllcr":  Tholnfk,  Dai  aiToVmiira*  UU»  dt  11  JakrUiu- 
aVrfi.  I  tola.  (Halle,  1MI-64);  Von  flanmar,  On.1. ./.  PtdagaaU.  tol.  It.  (lined. 
1871):  Dolch,  Onth.  d  dratxhrn  &udmtmk*»t  (ISM);  Svbrf,  D»  dtawhru 
GMitrtti&tn  (2d  ed.,  1*74);  and  I>r  J  Com  ad.  7V  Ofrman  Vxlimiiln  far  Itt 
tail  Fifla  lean,  trantlaleii  by  llelchlnaon,  with  preface  by  Jaince  llrjcc.  H.P. 
fGUut-ow,  IDS'Oi  For  Oxford,  there  aro  tho  Inborlmi*  (ollrrtloiia  by  Anrliony 
\V ood,— Ilitfcrg  and  Antiqmilttt  of  tt>*  t'ttitrrtllf  and  ottkt  Co//r^*a  a*d  llatlt  */ 
Orterd.  eilllad  with  contlnuafton  by  Rcr.  J.  Outch,  e  \"\*.  (Uat-yti),  and  A  tit** 
and  Faiii  Ozonirn'tt^fXwtA  by  Dr  P.  Hllia,  I  <oN.(ISI3-:«);  alto  the  pubUratkona 
of  the  Ollonl  HUtorlrnl  Society;  A  JhUarf  efth*  t'uirrtillf  0/  Orfttd }'im  tkt 
Earllnt  Ttnrtlo  lSiO.bf  II.  C.  aim  welt  Lylejj&SV):  and  Slalitr*  ofthi  fafrmify 
at  Ot/ard  eompttrd  fa  1CM  undtr  Authority  at  AirHi>l,tp  /.ami,  ed.  Gllrfllha 
(Oxford,  1*SS|.  l  or  Cambridge,  the  rcaraiclica  of  C.  II.  Coojmit.  ureally  aiirpaMln  j 
thoee  of  Wor»l  In  thoronghneti  and  Impartiality,  are  coin|>rlard  In  ihi-ea  xiti": 
fll^mitft  at  CamMdqt,  4  Tola.  (I942-S7);  (3|  Allmx  Camat>,v/MK-$.}U»-lCCO. 
4  yoU,(1BA*-GI);<3)  Htnmrialt  0/  Camh  ltlvr,  »  tola  (nc-w  rd..  1M1).  Tlie  Arrht- 
tttlHral  Hillary  a)  lac  UnlttnUf  a/  Cambrldat  and  af  Ur  Of/rprr.  by  the  let* 
llobert  Willie,  edited  and  continued  by  J.  Wlllk.  Clnrk,  4  tol«  (1SH«>,  la  a  wtnk  of 
admirable  thoronghneaa  and  completcncai.  To  theae  may  Uj  aildul  Camaridat 
f»  th$  Snrnl'ttlh  Ctulart ;  /./Ml  ef  Kirkalat  Frrrar  ami  MMn>  /taliatm,  by 
Prof.  John  E.  D,  Mayor,  1  tola.  (ISM,  1WC);  and  linker  a  JliHort  af  tat  Cailrat 
o/SI  John  Ihe  Emnorlttl,  Canbridor,  edited  by  Mayor,  t  tola,  (1SV>);  al»o  J.  B. 
MulllnKer,  malar/  of  <Ae  Vnirtvii)  0/  Ca*-tr1Ajt  //obi  Iht  tlarlint  Tiom  la 
Acnttm  o/Ckarlit  I.,  t  tola.  (IST.I-S.I).  For  both  nnlvi  rait  Ice  are  tho  Dot****'* 
laaued  by  the  OxfoM  and  Canibndce  Comnil-tlonaof  ISM;  alao  the  IV ood.  Ileame, 
Tanntr.  and  Rawhnton  VIS«.,  and  the  Cottonlan,  Harlclan,  Unadonne  (e«pe- 
clally  Kcnnttt  an<l  Stiype),  Baker,  and  Cole  collecllone.  (J  B.  If.) 
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UNTERWALDEN  is  one  of  the  Forest  cantons  of 
Switzerland,  ranking  as  sixth  in  the  Confederation.  It 
is  composed  of  two  valleys  through  which  run  two  streams 
both  called  the  Aa,  and  which  are  called  Obwald  and 
Nidwald  from  their  position  with  regard  to  the  great 
forest  of  the  Kernwald  in  which  they  are  situated.  In 
old  documents  the  inhabitants  are  always  described  as 
"homines  intramonteni,"  whether  "  vail  is  superiorid" 
(Obwald)  or  "vallis  inferioris"  (Nidwald).  The  total 
area  of  Obwald  is  183*3  square  miles,  154*2  of  which  are 
classed  as  productive  (forests  37*6),  while  of  the  remainder 
3*8  are  covered  by  glaciers  and  4*3  by  lakes.  The  area 
cf  Nidwald  is  112*1  square  miles,  841  being  productive 
(forests  27*7) ;  of  the  rest  the  cantonal  bit  of  the  Lake  of 
Lucerne  covers  12  8.  The  highest  point  in  the  canton  is 
the  Titlis  (10,627  feet)  in  Obwald. 

The  census  of  1880  returned  the  population  of  Obwald 
as  15,356,  an  increase  of  941  on  1870,  and  that  of 
Nidwald  as  11,992,  an  increase  of  291.  In  both  the 
women  have  a  small  majority  over  the  men.  The  native 
tongue  of  practically  the  whole  population  is  German 
(15,254  in  Obwald,  11,869  in  Nidwald),  and  they  are 
nearly  all  Roman  Catholic*  (15,078  in  Obwald,  11,901  in 


Nidwald).  Till  1814  the  canton  was  in  tho  diocese  of 
Constance  ;  since  that  time  it  has  (like  Uri)  formed  legally 
part  of  no  diocese,  though  it  is  provisionally  administered 
by  the  bishop  of  Cbur.  Tlio  capital  of  Obwald  is  Sarnen 
(4039  inhabitants),  Kerns  (2500)  being  the  only  other 
place  which  is  more  than  a  village ;  that  of  Nidwald  is 
Stans(2210).  The  population  is  purely  agricultural  and 
pastoral.  In  Obwald  tho  forests  are  remarkable,  in 
Nidwald  the  fiery  energy  of  the  inhabitants.  In  educa- 
tional matters  the  standard  is  not  very  high,  but  is  being 
gradually  raised.  At  the  head  of  the  Nidwald  valley  (but 
legally  in  Obwald)  staods  the  great  Benedictine  monastery 
of  Engelberg,  founded  in  1121.  There  aro  no  railways, 
but  one  is  being  made  from  Lucerne  through  Obwald  over 
the  Tihinig  Pass  to  Meyringen  in  Bern. 

Historically  Obwald  was  part  of  the  Aargau,  and  Nidwald  of 
the  Ziiricheaa.  In  both  there  were  many  great  landowners  (speci- 
ally the  abbey  of  Murbach  and  the  Hapsburgs)  and  few  freo  men; 
while  the  fact  that  the  Hapiburgs  were  counts  of  the  Aargnn  and 
the  Ziirichgan  further  delayed  the  development  of  political  freedom. 
Both  took  part  in  the  risings  of  1245-4' 7,  and  in  1246  Sarnen  was 
threatened  by  the  pope  with  excommunication  'or  opposing  its 
hereditary  lord,  the  count  of  Hspsburg.  The  alleged  cruelties  com- 
mitted by  the  Hspaburgs  do  not,  however,  appear  in  histoiy  till 


U  N  Y  — U  P  P 


859' 


Jnstinger's  Chrmirlt,  1420  (s*e  Tell).  On  April  16,  1291.  Rudolph 
the  future  emperor  bought  from  Murhach  all  its  estate*  in  Unter- 
walden anil  thus  ruled  this  district  as  the  chief  landowner,  is  count, 
*r.d  as  emperor.  On  1st  August  1291  Nidwald  formed  the  "  Ever- 
lasting League"  with  Uri  and  Schwyz  (this  bring  the  Bret  known 
cue  in  which  its  common  seal  is  used),  Obwald  joining  a  little  later 
on.  In  1304  the  two  valleys  were  joined  together  under  the  same 
imperial  bailiff,  and  in  1309  Henry  VII.  con  firmed  to  them  all  the 
liberties  granted  by  his  predecessor — though  none  are  known  to 
havobeen  granted.  However,  this  placed  Unterwalden  on  an  equal 
political  footing  with  Uri  and  Schwyz ;  and  as  such  it  took,  part  in 
Morgarten  fight  (also  driving  back  an  invasion  over ,  the  Briinig 
Pass)  and  in  tbo  renewal  of  the  Everlasting  Leaguo'at  Brunuen 
(1315),  as  well  as  at  Sempach  (13S6),  and  in  driving  back  the 
Gugler  or  English  freebooters  (1375).  For  physical  reasons,  it  was 
difficult  for  Unterwalden  to  enlarge  its  territories.  Yet  in  1368  it 
acquired  Alpnach,  and  in  1378  Hergiswyl.  So  too  Obwald  shared 
with  Uri  in  the  conquest  of  the  Val  Leventina  (1403),  and  in  the 

ritrchase  of  Bellinzona  (1419),  as  well  as  in  the  loss  of  both  (1426). 
t  was  Nidwald  that,  with  Schwyz  and  Uri,  finally  won  (1500) 
and  ruled  (till  1798)  Bellinzona,  Riviera,  and  Val  Blegno ;  while 
both  shared  in  conquests  of  Aargau  (1415),  Thnrgnn  (1460),  and 
Locarno,  kt.  (1512),  and  in  the  temporary  occupation  of  the  Val 
d'Ossola  (1410-14  to  1417-22).  In  the  'Burgundian  war  Unter- 
walden, like  the  other  Forest  cantons,  long  hung  back  through 
jealousy  of  Bern,  but  came  to  the  rescne  in  tinio  of  need.  In  1481 
it  was  at  Stanz  that  the  Confederates  nearly  broke  tip  the  League 
for  various  reasons,  snd  it  was  only  by  the  intervention  then  of  the 
holy  hoi  mit  Nicholas  von  dcr  Fliie  (of  Suchseln  in  Obwald)  that 
peace  was  restored,  and  the  great  federal  agreement  known  as  the 
compact  of  Stanz  concluded.  Like  the  other  Forest  cantons, 
Unterwalden  clung  to  the  old  faith  at  the  time  of  the  Reformation, 
being  a  member  of  the  "ChrUtliche  Vereinigung "  (1628)  and  of 
the  Golden  League  (1586). 

In  1798  Unterwalden  resisted  the  Helvetic  republic,  but,  having 
formed  part  of  the  short-lived  Tellgan,  became  a  district  of  the 
canton  of  the  Waldstatten.  Obwald  submitted  at  an  early  date, 
bat  Nidwald,  refusing  to  accept  the  oath  of  fidelity  to  the  con- 
stitution mainly  on  religious  grounds,  rose  in  desperate  revolt 
(September  1798),  and  was  only  put  down  by  the  arrival  of  15,000 
armed  men  and  by  the  storming  of  Stanz.  In  1603  its  independ- 
ence as  a  canton  was  restored,  but  in  1815  Nidwald  refused  to 
accept  the  new  constitution,  and  federal  troops  had  to  be  employed 
to  put  down  its  resistance,  the  punishment  inflicted  being  the 
transfer  to  Obwald  of  the  jurisdiction  over  the  abbey  lands  of 
EnccltnTg  (since  1421  "  protected  "  by  both  valleys),  which  in  1798 
had  fallen  to  the  lot  of  Nidwald.  Since  that  time  the  history  of 
Unterwalden  haa  been  like  that  of  the  other  Forest  cantons.  It 
was  a  member  of  the  "League  of  Sarnen  "  (1832),  to  oppose  the  re- 
forming wishes  of  other  cantons,  and  of  the  "Sonderbund" 
(1843) ;  it  was  defeated  in  the  war  of  1847  ;  and  it  voted  against 
the  acceptance  of  the  federal  constitution  both  in  1848  and 
in  1874.  It  forms  at  present  two  half  cantons,  each  sending  one 
reprwentatir©  to  the  federal  "assembly  of  states."  In  local  matters 
the  two  valleys  are  independent  In  each  the  supreme  authority 
is  the  "  landsgemeinde '  (meeting  on  the  last  Sunday  in  t  ■ 
composed  of  all  mats  citizens  of  twenty  (Obwald)  or  eighteen 
wild)  years  of  age,  while  the  cantonal  council,  which  drafts  measures 
and  sanctions  the  expenditure  of  sums  below  certain  fixed  smalt 
amounts,  is  composed  in  Obwald  of  80  members  (including  the 
executive  conncil)  elected  by  the  people  for  1  years,  and  in  Nidwald 
of  48  (besides  the  executivo  council)  chosen  in  the  same  way  for  6 
years.  The  executive  council  is  in  both  cases  elected  by  the  "  lands- 
gemeinde*'; in  Obwald  it  conrints  of  3  officials  and  4  ordinary  mem- 
bers, and  in  Nidwald  of  6  otficinls  and  5  ordinary  members, — the 
official  members  being  chosen  every  year,  the  ordinary  every  4  or  8 
years  respectively.  The  existing  constitution  of  Obwald  is  that  of 
1867  ;  that  of  Nidwald  is  dated  1850,  and  was  amended  in  1877-78. 

It  is  very  remarkable  that  in  both  valleys  the  old  "  common 
lands  "  aro  still  in  the  hands  of  the  old  guilds,  and  "  gemeinden  " 
consist  of  natives,  not  merely-  residents,  though  in  OLwald  these 
contribute  to  the-  expense*  of  the  new  "political  communes"  of 
residents,  while  in  Nidwald  the  latter  have  to  rai«e  special  taxes. 
In  EngelbeTg  (which  still  retains  some  independence)  the  poor  aro 
greatly  favoured  iu  tho  division  of  the  common  lands  and  their 
proceeds,  and  unmarried  persons  (or  widowers  and  widows)  receive 
only  half  the  share  of  those  who  are  married. 
See  J.  Ba.ilnger,  bit  OtukicHn  Jtt  To>kn  rtm  UHfrvaHen.ivcit.,  \":i-79. 

UNYORO,  a  kingdom  of  Central  Africa,  bounded  on 
the  N.  and  E.  by  tho  Nile,  on  tho  \V.  by  tho  Albert 
Nyanza,  and  on  the  S.E.  by  the  kingdom  of  Uganda. 
Ita  area  is  about  1600  square  miles.  The  country  is  very 
fertile,  well-watered,  and  thickly  wooded;  for  the  most 
part  it  is  hilly  in  character,  especially  on  the  borders  of  | 
thp  Albert  Lake  and  in  tho  neighbourhood  of  Massindiand  | 


Kiroto,  where  the  mountains  have  an  altitude  of  from 
5000  to  6000  feet.  Tho  imputation  is  about  1,500,000. 
The  Wanyoro  are  of  a  dark  reddish-brown  colour,  and 
are  fully  clothed,  but  are  not  so  fine  in  physique,  nor  no 
high  in  intellectual  development  as  their  neighbours  the 
Waganda,  to  whom,  however,  they  appear  to  be  very 
nearly  related.  The  reigning  family  in  Unyoro  belongs  to 
the.  Wahuma  tribe,  and  is  probably  the  oldest  reigning 
Wahuma  family  in  this  part  of  Africa.  The  country  is 
governed  on  the  feudal  system.  Numerous  tribes  to  the 
east  and  north  of  tho  Nile,  and  also  on  the  western  side 
of  the  Albert  Nyanza,  pay  a  small  tribute  to  the  Wanyoro. 
The  latter  possess  large  herds  of  cattle,  and  are  very  good 
herdsmen.  The  land,  too,  is  cultivated  to  a  considerable 
extent, — bananas,  sweet  potatoes,  and  dhurra  being  grown 
in  large  quantities.  Coffee  and  tobacco  are  cultivated  to 
a  small  extent.  The  people  are  very  superstitious,  and 
the  numerous  medicine  men  and  women  reap  a  rich  harvest 
from  their  credulity.  The  Wanyoro  huts  are  dome-shaped, 
small,  and  extremely  filthy  and  full  of  vermin,  although 
the  people  themselves  are  cleanly.  Polygamy  is  universal, 
even  the  poorest  man  possessing  two  or  three  wives.  Not- 
withstanding this,  the  people  are  fairly  moral;  but  Unyoro 
is  remarkable  amoDgst  Central  African  tribes  for  the  exist- 
ence of  a  definite  class  of  courtesans.  The  Wanyoro  arc 
moderately  skilful  workmen,  and  their  iron-work,  pottery, 
and  wood  work  are  both  neat  and  tasteful.  The  tmly 
article  they  export  is  salt,  which  is  obtained  in  considerable 
quantities  at  Kibiro  on  the  shores  of  Lake  Albert. 

See  Baker's  Albert  Nyansa,  Felkin  and  Wilson'a  Uganda  and 
tht  Egyptian  Soudan,  snd  various  papers  in  Pelermann't  Mittheil- 
ungen  by  Emin  Pasha. 

UPANISHADS.  Bee  Sakskrit,  vol.  xxi.  p.  280,  and 
Brahmanish. 

UPAS,  a  Javanese  word  meaning  poison,  and  specially 
applied  by  tho  Malays  and  people  of  western  Java  to  the 
poison  derived  from  the  gum  of  the  anchar  tree  (Antiarxs 
toxicaria),  one  of  the  Artoearpea,  which  was  commonly 
used  in  Celebes  to  envenom  the  bamboo  darts  of  the 
natives.  The  name  of  the  upas  tree  has  become  famous 
from  the  mondacious  account  (professedly  by  one  Foersch, 
who  v.as  a  6urgeon  at  Samarang  in  1773)  published  in 
the  London  ifayarine,  December  1783,  and  popularized 
by  Erasmus  Darwin  in  "  Loves  of  the  Plants  "  (Botanic 
Garden,  pt.  ii.).  The  tree  was  said  to  destroy  all  animal 
life  within  a  radius  of  IS  miles  or  more.  Tho  poison  was 
fetched  by  condemned  malefactors,  of  whom  scarcely  two 
out  of  twenty  returned.  All  this  is  pure  fable,  and  in 
good  part  not  even  traditional  fable,  but  mere  invention. 

For  s  scientific  account  of  the  jinliarit,  see  Horsfield'a  PlnnUt 
Javanicm  llariorti  (1838-52)  and  Blume's  Jlumphia  (Brussels, 
1839),  and  for  the  legend  Yule,  Anglo-Indian  Glossary,  p.  728  tq. 

UPPER  SIND  FRONTIER,  a  district  of  British  India, 
forming  the  northernmost  portion  of  the  province  of  Sind, 
in  the  Bombay  presidency.  It  comprises  an  area  of  2139 
square  miles,  and  lies  between  27*  56'  and  28*  27'  N.  lat 
and  between  68"  and  69*  44'  E.  long.  It  is  bounded  on 
the  N.  and  W.  by  the  Derajat  districts  of  tho  Punjab  and 
the  territory  of  Khelat,  on  the  S.  by  Shikarpur  district, 
and  on  the  E  by  the  Indus.  In  the  north-east  the 
country  is  hilly;  the  remainder  consists  of  a  narrow  strip 
of  level  plain,  one  half  being  covered  with  jungle  and 
subject  to  inundation,  from  which  it  is  protected  by 
artificial  embankments.  The  land  is  watered  by  canals 
from  tho  Indus,  of  which  the  chief  is  the  Bcgari  (85  miles 
in  length),  navigablo  throughout  by  large  boats,  and  the 
Desert  Canal,  which  irrigates  the  country  west  of  Kashmor. 
The  district  contains  several  thriving  timber  plantations. 
The  wild  animals  comprise  an  occasional  tiger  and  hyrenas ; 
wild  hotfs  and  jackals  abound  ;  foxes  are  occasionally  met 
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with ;  and  antelopes,  hog-deer,  and  a  species  of  tdh.bkar 
deer  are  found  in  the  dense  jangle  tracts  adjoining  the 
Indus.  The  climate  is  remarkable  for  its  dryness  and  for 
its  extraordinary  variations  of  temperature.  The  average 
annual  rainfall  at  Jacobabad  is  leas  than  5  inches.  There 
are  numerous  roads  of  all  descriptions,  and  the  Frontier 
Military  Railway  from  Sukkur  via  Jacobabad  to  Sibi 
crosses  the  district 

The  census  of  1841  returned  the  population  sa  124,181  (male* 
70,166,  females  54,016), — Hindus  numbering  9804,  Mohammedans 
109,183,  and  Christians  230.  The  chief  town  is  Jsoobabad,  with 
a  population  of  7365.  In  1885-86  the  cultivated  area  was  esti- 
mated at  861,415  acres,  of  which  187,149  were  cropped,  and  of 
these  again  8163  were  cropped  more  than  once.  The  pnncijial 
crops  are  wheat,  joar,  bain,  rice,  tartar,  mustard -seed,  and  a  little 
cotton  and  gram.  Bait,  lacquered  work,  leathern  jars,  embroidered 
shoes,  woollen  carpets,  and  saddle-bags  are  the  principal  manu- 
factures. The  internal  trade  is  principally  in  grsiu,  the  greater 
part  of  which  is  sent  to  the  Punjab,  and  the  transit  trade  from 
Central  Asia  into  Sind  crosses  tbe  district,  bringing  wool  and 
woollen  goods,  fruits,  carpets,  snd  horses. 

UPSALA,  a  city  of  Sweden,  the  seat  of  its  oldest 
university  and  residence  of  the  archbishop  of  Sweden,  is 
situated  on  the  small  river  Fyris,  42  miles  north  of  Stock- 
holm. In  spite  of  its  position  in  a  vast  and  fertile  plain, 
Upsala  was  a  rather  insignificant  little  town  till  tho  open- 
ing of  railway  communication  in  18C6.  The  population, 
which  in  1840  was  only  5100,  had  at  tho  end  of  1885 
increased  to  more  than  20,000  (vith  students,  scholars, 
and  others,  23,000).  The  industries  of  the  place  are  still 
unimportant,  but  its  trade  by  aea  (navigation  being  open 
for  six  or  seven  months  of  the  year)  and  by  rail  is  some- 
what livelier.  Upsala  owes  its  fame  to  its  university, 
which  was  founded  in  1477.  In  1624  Gustavus  Adolphus 
endowed  it  with  300  farms,  the  revenue  of  which  formed 
its  entire  income  for  more  than  two  hundred  years. 
Parliament  now  contributes  nearly  the  half  of  its  whole 
revenue  (393,300  crowns,  or  about  £21,800,  in  1885). 
The  professors  numbered  58  in  1887,  with  61  "doconts" 
and  assistant  teachers,  and  there  were  1928  students.  The 
last-named  are  divided  into  13  "nations"  (based  on  the 
old  ecclesiastical  division  of  the  country),  almost  every  one 
of  which  possesses  a  house  of  its  own,  with  a  hall,  reading- 
rooms,  and  library.  About  £7200  is  distributed  yearly 
in  "  stipendia "  or  scholarships.  The  new  \  university 
house,  above  the  cathedral,  on  the  site  of  the  farmer 
archbishop's  castle,  is  in  the  Renaissance  stylo,  and  was 
built  in  1879-87.  It  has  a  great  hall  capable  of  holding 
2000  persons,  eleven  lecture-rooms,  «fcc.  The  vestibule, 
lighted  from  above  by  three  large  cupolas,  and  surrounded 
by  open  galleries,  is  particularly  fine.  The  library  building 
(called  Carolina  Rediviva,  in  remembrance  of  the  Carolina 
which  formerly  existed  near  the  cathedral)  was  erected  in 
1819-41.  The  library,  which  has  a  right  to  a  copy  of 
every  book  printed  in  Sweden,  at  present  (1887)  contains 
250,000  volumes  and  11,000  MSS.,  among  which  is  the 
famous  Codex  Argenteut  of  Ulfilas's  translation  of  the 
Gospels.  Tbe  "  Gustavianum,"  built  by  order  of  Gustavu* 
Adolphus  for  a  university  house,  is  now  wholly  occupied 
by  the  zoological  institution.    The  botanical  garden  (which 


foruiei-lv  belonged  to  Jit/  castle)  was  presented  by  Gustavus 
III.  to  the  university  'n  1787,— the  former  garden  (in  the 
northern  part  of  the  city),  whore  Rudbeck  and  Linnaeus 
worked,  and  where  the  residence  of  the  latter  is  still  to 
be  seen,  having  been  found  too  small  and  inconvenient. 
The  medical  faculty  possesses 'a  hospital  and  anatomical, 
chemical,  and  (Mthologico-phj&iological  institutions ;  and 
about  a  mile  from  the  town  there  is  a  magnificent  lunatic 
asylum.  Tho  astronomical  and  meteorological  institu- 
tions, as  well  as  those  of  chemistry  and  physics,  have  also 
epecial  buildings,  all  of  recent  date.  The  Royal  Society 
of  Sciences,  established  in  1710  by  Eric  Benzelius,  the 
younger,  occupies  a  house  of  its  own,  and  has  a  valuable 
library.  Of  the  buildings  the  cathedral,  founded  in  the 
latter  part  of  the  13th  century  and  completed  in  1435,  is 
the  most  remarkable,  The  material  is  brick,  but  tho 
proportion*  are  uncommonly  noble  and  harmonious ;  the 
length  is  390  feet,  and  the  height  insido  88.  It  has 
suffered  considerably  from  repeated  fires,  but  since  1S#6 
an  extensive  restoration  has  been  going  on.  The  castle, 
on  the  summit  of  a  long  ridge  above  the  town,  was 
founded  in  1548  by  Gustavus  I.,  but  not  finished  till  a 
century  later,  when  it  was  often  used  as  a  royal  residence 
It  was  destroyed  by  fire  in  1702,  and  for  more  than  forty 
years  remained  a  ruin.  At  present  only  a  small  part  of  it 
is  habitable,  and  that  part  is  chiefly  used  by  the  provincial 
government,  and  as  a  residence  of  the  governor.  Apart 
from  the  cathedral  and  a  few  insignificant  houses,  there 
are  no  remains  from  the  medieval  period,  the  city  formerly 
having  consisted  almost  entirely  of  wooden  houses. 

The  name  of  Upsala  originally  belonged  to  a  piece  nearly  2  miles 
to  the  north  of  the  present  city,  which  is  still  called  Old  Upsila 
This  (Jpaala,  mentioned  as  early  as  the  9th  century,  was  famous 
throughout  Scandinavia  for  iu  splendid  heathen  temple,  which, 
gleamiug  with  gold,  wade  it  the  centre  of  Svithiod,  then  divided  into 
a  great  number  of  kingdoms  ;  three  huge  grave  mounds  or  barrows 
■till  commemorate  ota  times.  In  the  same  place  the  first  cathedral 
of  the  bishops  of  Upsala  was  slso  erected  (about  1100).  On  the 
destruction  of  this  building  by  lire,  the  inconvenient  situation 
caused  the  removal  in  1273  of  the  archteniscopal  see  to  the 
present  city,  then  called  Ostra  Ams.1  but  within  a  comparatively 
short  time  it  came  to  be  generally  called  Upsala.  During  the 
Middle  Ages  the  csthe-lral  and  tho  seo  of  the  archbishop  made 
Upsala  a  kind  of  ecclesiastical  capital.  There  the  kings  were 
crowned,  after  the  election  had  taken  place  at  the  Mora  stones, 
10  mile-  south-east  of  UpsaU.  As  early  as  the  14th  century, 
howenr,  Stockholm  became  the  proper  residence  of  the  king  In 
1567  Erik  XIV.  murdered  in  the  castle  five  of  the  most  eminent 
men  of  tho  kingdom,  three  of  them  belonging  to  th9  family  of 
Sture.  In  1693  was  held  the  great  synod  which  marks  the  final 
victory  of  Prote.tiintism  in  Saeden  ;  in  the  same  year  the  university 
was  restored  by  Charles  IX.  In  the  castle  Christina,  daughter  of 
Oostavus  Adolphu,,  resigned  her  crown  to  Charles  X.  in  1654.*'  In 
1702  nearly  the  whole  city,  with  the  castle  and  the  cathedral,  was 
burnt  down.  Among  the  teachers  of  the  »niver»ity  who  have 
carried  its  name  beyond  the  boundaries  of  their  own  country,  the 
following  (besides  Linnsuu)  deserve  to  be  mentioned :— Olof 
Rudbeck  the  elder,  the  author  of  the  AllaiUita  (1630-1702)  ; 
Torbern  Bergmau  (17S5-)  784),  lhe  celebrated  chemist;  and  Erik 
GustufGeijer  (1783-1847),  the  historian.  

"•  The  name  first  occurs  in  Snorro  Sturluson  in  connexion  with 
the  event  of  tbe  yeir  1018  .  it  signifies  "  tbe  mouth  of  the  eastern 
nver  " 
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TAAFFE— TALLAHASSEE 


TAAFFE,  Count  Edward  Francis  Joseph,  in 
the  Austrian  peerage,  and  Viscount  TaafTe  of 
Corren,  and  baron  of  Ballymote,  Sligo,  in  the  Imh 
peerage,  born  in  the  city  of  l'rague  in  1833.  He 
was  brought  up  in  companionship  with  the  present 
Emperor  Francis  Joseph.  The  count  is  a  descend- 
ant of  that  powerful  nobleman  of  the  same  name 
who  proceeded  from  Ireland  and  made  a  great 
name  in  the  Germanic  Empire.  He  was  appointed 
governor  of  Salzburg  in  1863.  In  1867  he  became 
Austrian  minister  of  the  interior  and  vice-president 
of  the  Cisleithan  ministry.  At  the  latter  end  of 
1869  he  served  as  minister  president.  In  1871  he 
accepted  the  omce  of  governor  of  the  Tyrol  and 
Vorarlberg.  In  1880  he  was  summoned  to  form  a 
new  cabinet,  over  which  he  still  presides. 

TABBY,  or  Tabbying,  another  name  for  water- 
ing fabrics.  It  is  usually  appliod  to  stuffs  or 
worsted  cloths  instead  of  silks. 

TABERNACLES.  Fkakt  op  (Vulg.  Frrix  Tah- 
tmacnlurum),  a  Hebrew  feast  of  seven  days'  du- 
ration, beginning  on  the  15th  day  of  the  7th  month 
(Tishri),  and  instituted  principally  in  memory  of 
the  nomad  life  of  the  people  in  the  desert,  and  the 
booths  or  tents  used  on  their  march.  Besides  this 
■ignification  it  also  had  an  agricultural  one,  like 
the  other  two  pilgrimage  festivals,  the  I'assah  and 
the  Feast  of  Weeks.  It  was  emphatically  the  Feast, 
of  "Ingathering:"  that  iB.  the  close  of  the  labors  of 
the  field— the  harvest  of  all  the  fruits,  of  the  corn, 
the  wine,  and  the  oil.  During  this  feast,  the  great 
bulk  of  the  people  were  enjoined  to  dwell  in  booths, 
which  were  made  of  olive,  pine,  myrtle,  palm  and 
other  branches,  and  were  erected  on  the  roofs  of 
houses,  and  in  the  courtB  and  streets. 

TABLEAUX  VIVAXTS  (living  pictures),  repre- 
sentations of  works  of  painting  and  sculpture,  or  of 
scenes  from  history  or  fiction,  by  living  persons. 
They  are  said  to  have  been  invented  by  Madam  de 
Genlis  when  she  had  charge  of  the  education  of  the 
children  of  the  duke  of  Orleans.  They  have  long 
been  common  in  theaters,  and  have  more  recently 
become  an  amusement  of  private  circles. 

TACAHOUT.  the  native  name  of  the  small  gall 
formed  on  the  Indian  tamarisk  (Tnmarix  gnltirn, 
var.  Indira).  Mince  the  discovery  of  photography, 
this  gall  lias  become  of  considerable  importance  as 
a  source  of  gallic  acid,  of  which  it  contains  a  large 
proportion. 

TACITURNITY,  in  the  law  of  Scotland,  a  mode 
of  extinguishing  an  obligation  by  mere  silence,  and 


making  no  claim  upon  it  for  a  long  time.  It  is  a 
distinct  ground,  and  embraces  a  shorter  period 
than  the  ordinary  prescription  or  limitation  ;  for  U 
a  creditor  never  apply  for  payment  or  performance 
of  the  obligation,  a  presumption  arises  either  that 
there  never  was  such  an  obligation,  or  that  he  has 
abandoned  it. 

TACONrC  SYSTEM,  an  extensive  series  of  rocks 
in  the  United  States,  described  by  Dr.  Emmons. 
They  consist  of  two  divisions,  the  upper  having  a 
thickness  of  25.000  feet,  and  containing  lower 
Silurian  fossils ;  and  the  lower,  with  5,000  feet  of 
thickness,  in  which,  as  yet,  no  fossils  have  been 
found,  but  which  is  generally  considered  to  be  the 
equivalent  of  the  Cambrian  rocks  of  Britain. 

TAILZIE,  the  ancient  term  in  the  law  of  Scot- 
land to  denote  a  deed  creating  an  entailed  es- 
tate. 

TAJ  MAHAL,  a  costly  tomb  built  in  Agra, 
India,  by  the  Emperor  Shah  Jehan,  as  a  burial 
place  for  his  favorite  wife.  It  L  said  to  have  taken 
20,000  workmen  seventeen  years  to  complete  the 
structure,  and  its  cost  was  estimated  at  $15,000.- 
000.  A  tourist  who  saw  it  in  1891,  wrote:  "To 
describe  the  "Taj'  is  an  impossibility.  You  are 
dazzled,  surprised,  bewildered  and  inspired  to  think 
that  such  work  could  ever  have  been  done  by 
human  hands.  It  is  like  a  glimpse  of  paradise, 
something  never  to  be  forgotten.  and.aB  you  leave 
this  tomb  of  tombs  and  this  palace  of  palaces,  and 
go  out  once  more  into  the  bright  sunshine,  it  seems 
that  you  have  witnessed  some  beautiful  vision,  or 
taken  a  trip  to  the  so-called  'fairyland.'" 

TALBOT,  perhaps  originally  a  name  equivalent 
to  bloodhound,  but  afterward  applied  to  a  race  of 
hounds,  now  extinct,  or  nearly  bo,  which  seem  to 
have  been  kept  for  show  rather  than  for  use.  The 
talbot  was  of  a  pure  white  color,  with  large  head, 
very  broad  muzzle,  long  pendulous  ears,  and  rough 
hair  on  the  belly.  The  white  St.  Hubert  dog  wae 
either  the  talbot  or  a  nearly  allied  breed.  The 
talbot  is  the  badge  of  the  ancient  House  of  Shrews- 
bury (surname  Talbot),  and  the  crest  of  some  of 
the  princely  houses  of  Germany. 

TALLADEGA,  a  prosperous  town  of  Alabama, 
the  Beat  of  the  Institution  for  the  Deaf,  Dumb  and 
Blind. 

TALLAHASSEE,  a  city,  the  capital  of  Florida, 
and  the  county-seat  of  Leon  county,  pleasantly  sit- 
uated on  the  Jacksonville,  Pensacola  and  Mobile 
Railroad,  in  Northern  Florida.   The  city  is  reg»» 
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larly  laid  out,  and  is  the  center  of  a  considerable 
local  trade.  It  has  several  excellent  private 
schools.    Population  in  1890,  2,933. 

TALLOW  TREE,  the  name  Riven  in  different 
parts  of  the  world  to  trees  of  different  kinds  which 
produce  a  thick  oil  or  vegetable  tallow,  or  a  some- 
what resinous  substance,  which,  like  tallow,  is  cap- 
able of  being  used  Cor  making  candles.  The  Tal- 
low Tree  of  Malabar  (Valeria  Indica)  is  a  very 
largo  tree  of  the  natural  order  Diplerocarptirete. 
It  lias  leathery  leaves  four  to  ten  feet  long,  and 
panicles  of  white,  fragrant  Mowers,  with  five  petals. 
The  stem  is  often  sixteen  feet  in  circumference.  By 
incisions  in  the  stem,  East  Indian  copal  is  obtained; 
and  by  boiling  its  seeds,  there  is  extracted  a  firm, 
white,  vegetable,  tallow,  which,  as  it  has  no  un- 
pleasant smell,  is  particularly  suitable  for  making 
both  candles  and  soap.  —The  Tallow  Tree  of  China 
(Stillitiffia  sebifrra)  belongs  to  the  natural  order 
Euphorbiace/r.  The  candles  made  of  it  are  beauti- 
fully white.  This  trco  has  been  introduced  into 
North  America,  is  cultivated  about  Charleston  and 
Savanuah,  and  is  almost  naturalized  in  the  mari- 
time parts  of  Carolina.  It  presents  a  very'beauti- 
ful  and  remarkable  appearance  at  the  approach  of 
winter,  when  the  leaves  become  bright  red,  and  the 
pericarps  falling  off,  leave  the  white  seeds  sus- 
pended by  threads. 

TALLY,  the  name  given  to  tho  notched  sticks 
which,  till  a  recent  period,  were  used  in  England 
for  keeping  accounts  in  Exchequer,  answering  the 
double  purpose  of  receipts  and  public  records. 
They  were  well  seasoned  rods  of  hazel  or  willow, 
inscribed  on  one  side  with  notches  indicating  the 
sum  for  which  the  tally  was  an  acknowledgment, 
and  on  two  opposite  sides  with  the  same  sum  in 
Roman  characters,  along  with  the  name  of  the 
paver  and  the  date  of  the  transaction. 

TALMAGE,  Thomas  Dk  Witt,  born  in  New 
Jersey  in  1832.  He  entered  the  legal  profession, 
but,  after  a  short  period,  prepared  for  the  ministry 
at  the  New  Brunswick  Theological  Seminary.  Llis 
first  pastorate  was  at  Belleville.  N.  J.;  he  after- 
ward removed  to  Philadelphia,  where  his  rising 
fame  induced  the  church  at  Brooklyn  to  make 
strenuous  efforts  to  obtain  his  services  as  their 
minister,  and  he  preached  his  first  sermon  there  in 
March,  1809.  The  great  success  which  attended 
Dr.  Talmage's  preaching  necessitated  tho  enlarge- 
ment of  the  Tabernacle  in  1871.  but  it  was  burned 
a  year  later.  However,  a  still  larger  and  finer 
structure  was  soon  built,  but  this  was  also  burnt 
down  in  1889.  A  new  church  was  built,  at  a  cost 
of  about  $400,000,  and  dedicated  in  1891.  Dr. 
Talmage  visited  England  in  1889,  and  afterward 
made  a  tour  in  Palestine  and  on  the  Continent. 
He  is  the  author  of  several  volumes  of  sermons 
and  other  religious  works.  From  Manger  to 
Throne  was  published  after  his  return  from  the 
Holy  Land. 

TALCS,  a  term  employed  in  geology  to  desig- 
nate the  sloping  heap  which  accumulates  at  the 
base  of  a  rock  or  precipice,  from  fragments  broken 
off  by  the  weather,  or  materials  in  any  w  ay  carried 
over  it.  The  term  is  also  applied  to  the  slope  of 
a  wall  which  diminishes  in  thickness  as  it  rises. 

TAMAQCA,  a  city  of  Pennsylvania.  Popula- 
tion in  1890.  4.672.  See  Britauuica,  Vol,  XXIII, 
p.  40. 

TA.MAKA  SPICE,  a  favorite  mixture  of  condi- 


ments used  by  the  Italians.  It  consists  of  pow- 
dered cinnamon,  cloves,  and  coriander  seeds  iu 
equal  parts,  and  half  the  same  quantity  of  aniseed 
and  fennel-seed  powdered. 

TAMARIN  (Midas),  a  genus  of  South  American 
monkeys,  small  and  lieautiful,  with  short  muzzle, 
prominent  forehead,  long  nails,  which,  except  on 
the  hinder  thumbs,  me  formed  like  claws,  the  tail 
longer  than  the  body,  not  prehensile,  and  covered 
with  hair  so  as  to  resemble  the  tail  of  a  squirrel. 
The  Silky  Tamakix,  or  Makakixa  (M.  rosuliu), 
is  the  best  known  of  tho  genus.  It  is  of  a  golden 
yellow  color,  with  fine,  silky  hair,  which  it  is  ex- 
ceedingly careful  to  keep  free  from  stain.  It  is 
often  brought  to  Europe,  but  is  very  tender,  and 
seldom  lives  long.  It  is  a  very  gentle  and  playful 
creature. 

TAM  HOUR,  a  frame  originally  made  round,  upon 
which  muslin  or  other  material  is  stretched  for 
embroidering.  Tambour- work  was  extensively 
employed  for  the  decoration  of  large  surfaces  of 
muslin,  etc.,  for  curtains  and  similar  purposes;  but 
pattern-weaving  has  been  brought  to  resemble  it 
so  closely  that  it  is  being  rapidly  superseded. 

TAMBOURINE,  a  very  ancient  musical  instru- 
ment of  the  drum  species,  much  used  by  the  Bis- 
cayan  and  Italian  peasants  at  their  festivities,  and 
sometimes  introduced  into  orchestral  music  where 
the  subject  of  tho  piece  is  connected  with  a  people 
who  use  it,  as  the  Basques,  gypsies,  or  peasants  of 
the  Abruzzi. 

TAMMANY  SOCIETY,  a  noted  political  organ- 
ization of  the  Democratic  party  in  New  York. 
The  society  in  New  York  city  was  organized  in 
1789.  Early  in  its  history  it  began  to  be  used  as 
a  political  engine,  and  in  time  became  the  most 
effective  instrument  in  the  hands  of  the  leaders  of 
the  Democratic  party  of  the  city  and  state  of  New 
York.  Much  reproach  was  brought  upon  the 
society  by  the  famous  "  Ring,7'  .which  for  some 
years  ruled  in  its  councils,  and  which  nearly  proved 
its  ruin;  but  a  reorganization  was  afterward  ef- 
fected, and  the  regular  meetings  of  the  association 
continue  to  be  held  in  Tammany  Hall.  See  Polit- 
ical PaKTIKS  in  these  Revisions  and  Additions; 
also  Britannica.  Vol.  XVII,  p.  403. 

TAMPA,  a  town  and  an  important  shipping 
port  of  Florida,  on  the  Gulf  coast.  It  is  interested 
in  the  manufacture  of  lumber. 

TAM  PICO,  or  Santa  Anna  dk  Tamaclipas, 
a  seaport  of  Mexico,  in  the  state  of  Tainaulipas,  on 
the  Panueo.  five  miles  from  its  mouth,  in  the  Gulf 
of  Mexico.  At  the  mouth  of  the  river  is  a  danger- 
ous bar,  and  the  harbor  is  unsafe.  Hides,  tallow, 
bones  and  salted  meat  are  exported  to  Great 
Britain  and  the  United  States. 

TAMPION,  the  wooden  plug  placed  in  the 
mouth  of  a  piece  of  ordnance  to  preserve  it  from 
dust  and  damp.  In  naval  gunnery,  the  tampion  is 
the  wooden  bottom  for  a  charge  of  grape.-hot. 

TAM-TAM,  an  Indian  musical  instrument,  re- 
sembling the  tambourine,  but  larger  and  more 
powerful,  and  oval  instead  of  round.  It  has  been 
occasionally  introduced  into  orchestral  bands. 

TAN-BALLS,  tan-bark  pressed  into  balls  or 
lumps,  which  harden  on  drying,  and  serve  for  fuel 
in  manv  parts  of  England. 

TANEY,  Rockr  Brooke,  chief-justice  of  jtlio 
United  States,  born  in  Calvert  county.  Md.,  in  1777, 
died  in  Baltimore,  Md.,  in  1801.    After  studying 
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law  he  was  admitted  to  the  bur  in  1700,  and  soon 
obtained  a  large  practice.  He  removed  to  Haiti- 
more  in  1823.  in  1831  Prcsideut  Jackson  made 
him  United  States  attorney-general,  and  in  De- 
cember, 1835,  Jackson  nominated  bim  chief-justice 
of  the  United  States.  In  the  Dred  Scott  decision 
(see  Britannica,  Vol.  XXIII,  p.  77'2)  Chief  Justice 
Taney  decided  that  a  negro  slave  had  «o  standing 
in  a  United  States  court,  and  that  he  had  "  no 
rights  which  a  white  man  was  bound  to  respect." 
This  decision,  rendered  in  March,  1857,  roused  in 
•  the  North  a  fierce  and  determined  antagonism  to 
the  domination  of  the  slave  power.  Taney  died  on 
the  same  day  on  which  the  State  of  Maryland 
abolished  slavery,  Oct.  12,  1864. 

TANK-WORMS.  The  mud  in  Indian  tanks  has 
been  found  to  abouud  in  Filaria,  some  of  which 
closely  resemble  the  guinea- worm  infesting  the 
human  body.  Although  there  is  no  positive  evi- 
dence, there  is  extreme  probability  that  these 
tank-worms  are  the  origin  of  the  guinea-worm. 
Dr.  Carter,  who  has  had  much  personal  observa- 
tion of  the  guinea-worm  in  India,  "  argues,  and 
apparently  with  good  reason,  No  tank-worm,  no 
gvinca-icorm.  Persons  who  bathe  in  water  in 
which  the  former  is  found  may  expect  to  have  the 
latter."  Mr.  Bastian,  who  has  written  an  excel- 
lent paper  on  the  anatomy  of  the  guinea-worm, 
states  that  there  is  an  undoubted  anatomical  rela- 
tion between  it  and  the  tank- worm.  The  real 
difficulty  in  the  theory  is  that  these  tank-worms 
are  widely  diffused,  while  the  .guinea-worm  is  re- 
stricted in  its  localization. 

TANTUM  ERGO,  the  hymn  uniformly  sung  in 
the  Roman  Catholic  Church,  at  benomction  with 
the  Holy  Sacrament.  These  are  the  first  words  of 
the  penultimate  strophe  of  the  hymn  Pauge  L'ti- 
gua.  The  Tantutu  Ergo  is  the  most  popular  of  nf 
the  Eucharistic  hymns  of  the  Roman  Catholic- 
Church. 

TANZIMAT,  or  Tansimat,  the  plural  of  the 
Arab  word  tamim,  generally  signifying  regula- 
tions," but  in  a  special  sense  denoting  the  organic 
laws  established  by  the  Hatti-Sherifof  Gulhane,  in 
accordance  with  which  the  administration  of  the 
Turkish  empire  is  carried  on.    These  organic  laws, 
the  first  attempt  at  constitutional  government  in 
Turkey,  were  published  bv  Sultan  Abdul- Medjid 
in  1844.    But  the  tanzimat  was  a  dead  letter,  or 
nearly  so,  except  in  connection  with  the  army  ;  so  i 
that  on  Sept.  7.  1854.  the  sultan  found  it  necessary  | 
to  publish  a  new  ordinance,  in  which  the  complete  j 
carrying  out  of  the  tanzimat  in  all  respects  was 
commanded;  ami  a  commission  was  appointed  to  [ 
see  that  this  was  done. 

TAPPAN,  Arthi'r,  a  New  York  merchant  and 
abolitionist,  born  at  Northampton,  Mass.,  in  17S6. 
died  at  New  Haven,  (Hum.,  in  1H(>5.  He  was  I 
widely  known  as  a  patron  of  religious  and- patri- 
otic organizations,  tract,  bible  and  other  societies.  I 
endowed  Lane  Seminary  at  Cincinnati,  a  professor- 
ship at  Auburn  Theological  Seminary,  and  built 
Tappan  Hall  at  Oberlin;  assisted  in  founding  the 
"  Journal  of  Commerce  "  and  the  "  Emancipator," 
and  was  first  president  of  the  Anti-Slavery  Society 

TAR.  For  geiuTal  information  on  this  subject 
see  Britannica,  Vol.  XXIII,  pp.  57-50.  In  the 
United  States  nearly  all  the  wood- tar  «omes  from 
North  Carolina.  It  is  there  produced  by  the 
smothered  burning  of  the  wood  and  dead  limbs  of 


the  pitch  pine.  A  tar-kilu  is  commonced  by 
scooping  out  of  the  ground  a  saucer-shaped 
foundation,  making  a  hole  in  the  middle,  and 
thence  running  a  wooden  spout  outside  the  rim  of 
the  foundation.  The  wood  is  split  into  billots 
three  or  four  feet  long  and  about  three  inches  in 
diameter.  The  billets  aro  stacked  in  the  center 
hole  and  piled  upward,  each  upper  stick  lapping  a 
little  over,  thus  giving  the  finished  pile  the  appear- 
ance of  an  inverted  cone.  Logs  of  wood  and  green 
twigs  are  then  piled  around,  and  the  whole  cov- 
ered with  earth.  The  fire  is  lighted  at  the  top 
eaves,  and  the  distilled  tar  runs  out  through  the 
spout.  A  kiln  yields  50,  100,  or  more  barrels  of 
tar,  according  to  its  size.  Large  iron  retorts  havo 
been  used,  but  the  product  is  not  sufficiently 
greater  or  more  cleanly  to  pay  for  increased  cost. 

Coal-tar  was  for  a  long  time  a  troublesome 
product  of  gas-works,  no  useful  application  of  it 
being  known  to  any  great  extent.  Later  it  was 
used  as  a  covering  to  protect  iron-work  exposed  to- 
the  weather;  and  the  pitch  obtained  by  distillation 
was  found,  when  mixed  with  earthy  matters,  to  be 
a  good  substitute  for  the  natural  product,  as- 
phaltum,  used  for  artificial  pavement,  water-tight 
covering  for  roofs,  etc.  Finally  tar  distillers 
learned  to  extract  from  it  crude  naphtha,  and  also 
light  oily  fluids.  The  pitch,  by  continued  distilla- 
tion, was  made  to  yield  more  oily  matters.  Crude 
naphtha  is  now  purified  with  it;  by  taking  one- 
tenth  Its  bulk  with  concentrated  sulphuric  acid, 
adding  when  cold  5  per  cent,  of  peroxide  of  man- 
ganese, and  distilling  off  the  upper  portion  a  recti- 
fied naphtha  is  obtained,  which  easily  dissolves 
India  rubber.  Mixed  with  wood-naphtha  it  pro- 
duces a  powerful  solvent  of  various  resinous  sub- 
stances useful  in  making  varnishes.  Still  furthor 
purified,  the  liquid  benzole  is  obtained,  used  ex- 
pensively as  an  illuminating  agent.  The  light 
essential  oils,  as  well  as  the  heavier  ones,  possess 
antiscotic  properties,  which  render  them  valuable 
for  preserving  wood  from  decay.  Among  the  other 
product*  obtained  from  coal-tar  aro  carbolic  acid 
and  the  arili.ne  colors. 

TARASCCfN,  a  town  of  France,  whose  inhab- 
itants Alphonso  Daudet  made  the  subjects  of  his 
charming  cxtrevaganza,  Tarlimn  dc  Tnrascon,  a 
most  amusing  satire  on  the  characteristics  of  the 
natives  of  the  south  o.*  France,  which  he  followed 
up  with  a  second  part,  Turturin  sur  les  Alpes,  and 
a  third,  Port  Tarascon,  published  in  1890.  See 
Britannica,  Vol.  XXI II,  p.  W. 

TARAZONA,  a  town  of  Sp-ln,  in  the  province 
of  Zaragoza,  lifty-two  miles  rorthwest  of  the  city 
of  that  name,  on  the  Queyles,  u  tributary  of  the 
Ebro.  It  Is  the  see  of  a  bishop,  ard  contains  a 
cathedral,  a  bishop's  palace,  and  a  Moorish  Alcazar. 
Population  upward  of  6.000.  mainly  engaged  in 
agriculture. 

TARBAGATA1.  a  frontier  town  f,f  Chinese 
Turkestan,  1<0  miles  east  of  the  eastern  extremity 
of  Lake  Balkash,  at  the  foot  "f  the  mountains  of 
the  same  name,  in  a  plain  watered  by  the  Imil, 
with  extensive  meadows  and  pasture-grounds  in 
the  vicinity.  The  inhabitants  consist  of  3,000 
exiled  Chinese,  1,000  of  a  Chinese  garrison,  and  a 
numlHT  of  Mongolian  merchants.  The  trade  with 
Russia  is  important. 

TARGOWITZ.  or  Tak<;owicza,  in  Russia,  a 
small  town  in  the  government  of  Kiev,  on  t'  e 
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Ywrders  of  Kherson,  the  scene  (May,  1792)  of  a 
confederation  of  the  rive  Polish  nobles  who  were 
adverse  to  the  constitution  of  May  3,  1791.  They  i 
wcro  incited  to  this  traitorous  conduct  toward 
their  country  by  Catharine  II.,  and  after  their  con- 
duct had  been"  fully  unveiled,  they  were  declared 
traitors  to  their  country,  and  only  escaped  death 
by  precipitate  flight  to  Russia,  where  they  were 
munificently  rewarded  for  the  treason 'which  had 
given  the  czarina  a  pretext  for  executing  the 
second  partition  of  Poland. 

TARIFF  LEGISLATION  IN  THE  UNITED 
STATES.  The  first  tariff  act  was  signod  by 
President  Washington  6u  July  4,  1789.  The  new 
goveniment  had  just  been  established. and  the  object 
of  the  law  was  to  put  money  into  the  empty  treas- 
ury of  the  republic.  Alexander  Hamilton  was  the 
author  of  the  measure,  which  was  modeled  on  the 
5  per  cent,  import  duty  that  the  Congress  of  the 
Confederation  had  tried  in  vain  to  impose.  This 
first  law  imposed  specific  duties  on  forty-seven 
articles  and  ad  valorem  rates  of  71,  10, 121  and  15 
per  cent,  on  four  commodities  or  small  groups. 
The  unenumerated  goods  were  compelled  to  pay 
5  per  cent. 

The  second  tariff  act  passed  the  House  by  a  vote 
of  39  to  13,  and  passed  the  Senate  without  a  divis- 
ion. It  was  approved  by  the  President  on  Aug.  10, 
1790.  This  act  was  longer  than  its  predecessor, 
and  the  scale  of  duties  was  higher.  Then  followed 
the  act  of  May  2,  1792,  which  became  operative  in 
the  following  July.  It  raised  the  duty  on  unenu- 
merated merchandise  to  74  per  cent,  and  that  on 
many  articles  paying  7\  to  10  per  cent.  Another 
tariff  bill  was  passed  on  June  7,  1794,  going  into 
effect  on  July  1.  It  imposed  numerous  rates  in  ad- 
dition to  those  already  payable,  some  of  them  spe- 
cific and  others  21  and  3  per  cent,  ad  valorem. 
Additional  tariff  measures  were  enacted  on  March 
3  and  July  8,  1797,  and  on  May  13,  1800.  These 
acts  imposed  additional  rates,  and  there  was  a 
further  increase  of  24.  per  cent,  on  March  20,  1804, 
on  all  imports  then  paying  ad  valorem  rates. 

The  whole  industrial  situation  of  the  country 
was  changed  suddenly  and  radically  in  1807-8. 
Napoleon's  Berlin  and  Milan  decrees  were  followed 
by  the  English  orders  in  council,  and  Mr.  Jeffer- 
son's administration  retaliated  for  the  outrages  on 
our  commerce  by  the  celebrated  embargo  in  De 
cember,  1807.  This  was  followed  by  the  non- 
intercourse  act  in  1809,  and  by  the  declaration  of 
war  against  England  in  1812.  During  the  progress 
of  hostilities  all  commercial  intercourse  with  Great 
Britain  was,  of  course,  suspended,  and  all  import 
duties  were  doubled  as  a  war  measure. 

This  is  known  as  the  "Tariff  of  1812."  It 
passed  the  House  of  Representatives  by  a  vote  of 
76  to  48,  and  received  the  sanction  of  the  Senate 
by  20  votes  in  its  favor  to  9  against  it.  Amend- 
ments to  it  were  adopted  on  Feb.  25,  and  again  on 
July  29,  1813.  On  Feb.  15,  1810,  the  additional 
duties  imposed  by  the  act  of  1812  were  repealed, 
and  additional  duties  of  42  per  cent.,  to  take  effect 
on  July  1,  were  sutatltuted,  but  the  law  did  not 
go  into  operation.  From  1812  to  1810  the  average 
rate  on  all  imports  was  32.73  per  cent.,  the  range 
being  from  0.84  per  cent,  in  1815  to  09.03  in  1813. 

THE  LOWNDKH-CAI.UOUX  BILL. 

The  next  great  tariff  measure  is  known  as  the 


Lowndes-Calhoun  bill  of  1810.  The  desire  to  protect 
the  industries  that  had  sprung  up  during  the  period  of 
restriction  and  war  was  very  strong  in  the  country, 
and  they  were  granted  clear  concessions  in  the 
measure  bearing  the  name  of  the  great  South  Car- 
olinian. It  was  approved  April  27,  1816,  took 
effect  the  following  July,  and  may  bo  said  to  bo  the 
first  of  the  protective  tariffs.  It  was  not  wholly 
set  aside  until  1842,  under  the  administration  of 
Mr.  Polk.  The  ad  valorem  duties  under  it  ranged 
from  7i  to  33  j)er  cent.  The  unenumerated  goods 
paid  15  per  cent.,  the  manufacturers  of  iron  and 
other  metals  generally  15  per  cent.,  the  majority 
of  woolen  goods  25  per  cent.,  cotton  goods  25  per 
cent..  "  with  clauses  establishing  'minimum*'  "— 
that  is,  in  reckoning  duties,  25  cents  per  square 
yard  was  to  be  deemed  the  minimum  cost  of  cot- 
ton cloth;  unbleached  and  uncolorcd  yarn.  60  cents, 
and  bleached  or  colored  yarn,  75  cents  per  pound. 
These  rates  became  practically  prohibitory  on  the 
cheaper  goods.  Tho  law  was  amended  April  20 
1818,  and  again  on  March  3,  1819.  It  had  the 
support  of  New  England  and  the  Middle  States, 
but  the  South  was  opposed  to  it.    From  1817  to 

1820  the  average  rate  on  imports  was  26.52  per 
cent.;  from  1821  to  1824,  35.02  per  cent.,  and  from 

1821  to  1824,  on  dutiable  goods  only,  36.88  percent. 
This  general  increase  of  duties  was  due  to  the 
necessity  of  providing  for  the  interest  on  tho  heavy 
debt  incurred  by  the  second  war  with  England. 

The  Clay  Tariff  followed  in  1824.  The  vote 
In  the  House  was  close —  107  to  102;  and  there  was 
a  majority  of  only  4  in  tho  Senate  —  25  for  to  21 
against  it.  New  England  and  tho  South  votod 
against  the  measure,  while  on  the  other  side  were 
ranged  the  West  and  Middle  States.  It  received 
the  president's  signature  on  May  22,  1824,  and 
went  into  effect  July  1.  It  remained  in  force  in 
almost  Its  entirety  until  1842.  It  raised  the  duty 
on  woolen  goods  from  25  to  30  per  cent,  for  one 
year,  and  then  to  334,  per  cent.  There  was  a 
"  minimum  "  of  30  cents  per  square  yard  on  cot- 
ton cloth.  Wool  over  10  cents  a  pound  was  rated 
at  20  per  cent,  until  June  1,  1825,  then  25  per  cent, 
for  one  year,  and  then  30  per  cent.  The  average 
rate  on  all  imports  from  1825  to  1828  was  47. 17 
per  cent,  and  on  dutiable  goods  50.29  per  cent. 

THE  "TARIFF  OF  ABOMINATIONS." 

The  "  Tariff  of  Abominations, "  as  it  is  called,  was 
approved  May  19, 1828,  and  went  into  operation  part 
the  following  July  and  part  in  September.  In  the 
rfouse  105  members  voted  for  it  aud  94  memlters, 
mostly  from  New  England  and  the  South,  against 
it.  In  the  Senate  the  vote  was  20  to  21.  It  had 
special  reference  to  iron,  wool  and  manufactures 
of  wool.  The  duty  on  wool  was  4  cents  per  pound 
and  40  per  cent,  for  one  year;  then  4  cents  and  45 
per  cent,  for  a  year;  then  4  cents  and  50  per  cent. 
Somewhat,  lower  duties  were  provided  for  in  an 
act  passed  on  May  24,  1828,  again  in  May,  18.30, 
and  still  again  on  July  13, 1832.  The  average  duty 
on  all  goods  from  1S29  to  1832  was  47.81  per  cent", 
and  on  all  dutiable  articles  51.55  percent. 

Tho  Modifying  Tariff  of  1832  was  intended  "  to 
correct  the  inequalities  of  that  of  1828."  It  was 
passed  by  the  Whigs,  or  National  Republicans,  and 
levied  high  duties  on  cotton  and  woolen  goods  and 
other  articles  to  which  protection  was  meant  to  bo 
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applied.  The  vote  in  the  House  was  132  to  65  and 
in  the  Senate  32  to  10,  the  votes  in  favor  of  it  com- 
ing from  all  sections  of  the  country.  The  New- 
England  vote  in  the  House  was  a  tie.  It  was  ap- 
proved on  July  14,  and  took  efl'ect  on  March  3, 
1833.  The  existing  duties  were  superseded  by  the 
act,  some  of  them  reduced  and  a  few  raised.  lu  a 
separate  act  of  the  same  date,  railroad  iron  was 
made  free.  Under  its  operation,  the  average  rate 
on  Imports  iu  1832-33,  during  the  ten  mouths  it 
was  in  force,  was  28.SK>  per  cent.,  and  dutiable 
articles  38.25  per  cent. 

The  Compromise  Tariff  of  1833  provided  for  tak- 
ing off  one-third  of  the  duties  each  year,  until  a 
uniform  rate  on  all  of  20  per  cent,  should  be  reached. 
It  passed  the  House  by  US*  to  85,  and  the  Senate 
by  29  to  16.  New  England  then  joined  the  Middle 
States  in  voting  for  high  protective  duties.  It  was 
approved  on  March  2,  1833,  the  day  before  the 
Tariff  of  1832  went  into  operation,  and  took  effect 
on  Jan.  1,  1834.  The  terms  of  the  compromise 
were  that  all  duties  which  in  the  Tariff  of  1832  ex- 
ceeded 20  percent.,  should  have  one-tenth  of  the 
excess  over  20  per  cent,  taken  off  on  Jan.  1,  1834; 
one-tenth  more  on  Jan.  1,  1836;  again  one-tenth 
in  18t8,  and  another  one-tenth  in  1840;  so  that  by 
1840,  four-tenths  of  the  excess  over  20  per  cent, 
would  be  disposed  of.  Then  on  Jan.  1,  1812,  one- 
half  of  this  remaining  excess  was  to  be  taken  off, 
and  on  July  1,  1842,  the  other  half  of  the  remaining 
excess  was  to  go.  There  would,  therefore,  after 
July  1,  1842,  have  been  a  uniform  rate  of  20  per 
cent,  on  all  articles,  The  average  duty  on  all  im- 
ports from  1834  to  1842  was  19.25  per  cent.,  and  on 
dutiable  articles  34.73  per  cent. 

THE  TARIFF  OK  1842. 

The  Tariff  of  1842  was  passed  by  the  Whigs  as  a 
party  measure,  and  was  avowedly  a  protective 
measure.  It  took  effect  at  once,  on  August  30, 
1842,  changed  all  existing  rates,  was  amended  in 
March,  1843,  aud  died  December  1,  184(5.  New 
England  and  the  Middle  States  gave  it  strong  sup- 
port. The  South  was  earnest  in  opposition  and 
the  West  was  a  tie.  The  average  rate  on  all  im- 
ports under  it  was  20.92  per  cent,  aud  on  duti- 
able articles  33.47  per  cent. 

The  Polk- Walker  Tariff  of  184G  is  one  of  the 
most  noteworthy  acts  in  the  fiscal  history  of  the 
country.  In  his  inaugu.al  address  President  Polk 
said:  "In  the  general  proposition  that  no  more 
money  shall  be  collected  than  the  necessities  of  an 
economical  administration  shall  requiro  all  parties 
seem  to  acquiesce.  1  have  heretofore  declared  to 
my  fellow-citizens  that  in  my  judgment  it  is  the 
duty  of  the  government  to  extend,  as  far  as  it  may 
be  practicable  to  do  so,  by  its  revenue  laws  and  all 
other  means  within  its  power,  fair  and  just  protec- 
tion to  all  the  great  interests  of  the  Union,  embrac- 
ing agriculture,  manufactures,  the  mechanic  arts, 
commerce  and  navigation.  I  have  also  declared 
my  opinion  to  be  in  favor  of  a  tariff  for  revenue; 
and  that,  in  adjusting  the  details  of  such  a  tariff, 
I  have  sanctioned  such  moderate  discriminating 
duties  as  would  produce  the  amount  of  revenue 
needed,  and  at  the  same  time  afford  reasonable 
protection  to  our  home  industries." 

The  following  table  gives  the  averages  of  the 
tariff  duties  since  179 »  : 


TARIFF  AVEKACKS. 

I* KB  CENT. 

1791  to  1812   19.58 

From  1812  to  ]sl7   32.73 

Front  1817  to  1823    26  52 

From  1825  to  IKS)   47.17 

From  1829  to  1832   47.81 

From  1832  to  1834   28.99 

From  1834  to  1843   19.25 

From  1843  to  1847    26.92 

Frout  1847  to  1858   23.20 

From  1838  to  1862   15.66 

From  1862  to  1884   34.16 

From  1884  to  1890   45.50 

From  1890  to   about  00  00 

Robert  J.  Walker,  of  Mississippi,  who  was  Presi- 
dent Polk's  Secretary  of  the  Treasury,  laid  down 
these  principles  as  a  basis  for  revenue  reform  in 
his  celebrated  report  of  1845: 

"  No  more  money  shall  be  collected  than  is 
needed  for  economical  administration. 

"  The  duty  on  no  article  should  exceed  the 
lowest  rate  which  will  yield  the  largest  revenue. 

"  Ilelow  such  rate  discrimination  may  be  made, 
or  for  imperative  reasons  an  article  may  bo  made 
free. 

"  Luxuries  should  be  taxed  at  the  minimum  rate 
for  revenue. 

"  Duties  should  be  all  ad  valorem,  and  never 
specific. 

"  Duties  should  be  so  imposed  as  to  operate  as 
equally  as  possible  throughout  the  Fnion,  without 
respect  to  class  or  section." 

The  bill  framed  on  this  basis  was  approved  bv 
Mi.  Polk  on  July  30,  1840.  It  passed  tho  House 
by  114  to  95,  the  East  being  in  opposition  and  the 
West  and  South  in  support.  The  vote  in  the 
Senate  on  a  third  reading  was  a  tie,  and  Vice- 
President  Dallas  gave  the  casting  vote  in  the 
affirmative.  Tho  Senate  on  tho  final  passage 
stood  28  to  27.  This  act  superseded  the  Whig 
tariff,  aud  remained  in  foico  until  1801.  It  swept 
away  specific  and  compound  duties.  It  divided 
all  dutiable  merchandise  into  eight  classes,  which 
introduced  greater  simplicity  into  the  whole  sys- 
tem of  customs  regulations.  The  average  duty  on 
all  ini{K>rts  was,  from  1847  to  1857,  23.20  per  cent., 
and  on  dutiable  articles  20.22  per  cent. 

The  tariff  of  1857,  which  was  the  next  in  order, 
made  a  still  further  reduction  in  duties.  It  was 
approved  on  March  3,  1857,  took  effect  on  July  1, 
and  remained  in  force  until  April  1,  1801.  New 
England  united  with  the  South  in  giving  it  123 
votes  to  72  in  the  House,  and  in  the  Senate  33  to 
12.  The  average  duty  on  all  goods,  from  1858  to 
1801,  was  15.00  per  cent.,  and  on  dutiable  articles 
20.12  per  cent. 

THE  MORRILL  TARIFF. 

The  Morrill  Tariff  of  1 801  differed  from  all  its  pred- 
ecessors in  that  it  provided  for  a  general  system  of 
compound  and  diflcrential  duties,  specific  and  ad 
valorem,  and  also  made  a  distinction  between  goods 
imported  from  different  partsof  the  world.  Itpassed 
the  House  on  May  11,  18(30,  by  a  vote  of  105  to  04, 
and  the  Senate  on  February  20,  1801,  by  a  vote  of 
25  to  14.  From  the  first,  through  all  tho  cum- 
brous legislation  that  has  followed  in  its  wake,  it 
has  been  avowedly  protective.  It  was  frequently 
changed  during  the  War  of  the  Rebellion,  ostensi- 
bly for  purposes  of  revenue.  At  an  early  period 
in  its  history  the  number  of  rates  ran  up  to  ovei 
two  thousand.    From  1801  to  1809  every  year  pro- 
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duced  some  enlargement  of  the*  original  scheme. 
In  1870  there  was  some  modific  ation  of  rates,  gen- 
erally in  the  lino  of  reduction.  Tea  and  coffee, 
taxed  since  1861,  were  then  put  on  the  free  list, 
and  the  duties  on  cotton  and  woolen  goods,  wool, 
iron,  paper,  glass  and  leather  were  lowered  about 
10  per  cent.  Tho  free  list  was  somewhat  enlarged, 
but  the  reduction  was  rescinded  in  tho  act  of 
March  3,  187").  The  duty  on  quinine  was  abol- 
ished on  July  1,  1879.  The  average  duty  on  all 
imports,  from  1862  to  1883,  was  34.16  per  cent., 
and  on  dutiable  articles  42.74  per  cent. 

TUB   "COMMISSION'  TARIFF." 

This  was  passed  by  the  House  on  March  3, 1883, 
by  a  vote  of  152  to  116,  and  passed  the  Senate  on 
March  2.  the  vote  being  32  to  31.  This  was  the 
tariff  which  was  in  force  until  October  6,  1890, 
when  it  was  superseded,  except  as  to  tobacco  and 
tin  plate. 

THE  M'KINLKY  TAUIFF. 

The  present  tariff,  familiarly  called  "  Tho  Mc- 
Kinley  Tariff  "  (from  the  name  of  the  chairman  of 
the  congressional  committee  having  the  matter  iu 
charge  in  the  House  of  Representatives),  passed  the 
House  in  October,  1890,  by  a  voto  of  1">2  to  81,  and 
the  Senate  by  a  vote  of  33  to  27,  and  was  approved 
by  President  Harrison,  1890. 

The  following  table  gives  the  leading  articles  of 
merchandise  and  the  import  duties  on  them  by  the 
McKiuley  tariff: 

Alcohol,  10  per  cent.  a«l  valorem. 
Aluminium,  unmanufactured,  15c.  per  lb. 
Aniline  Colore  or  Dye*,  35  per  cent. 
Animals  for  breeding  purposes,  free. 
Bagging  for  cotton,  1  6-10  and  1  H-lOc  per  lb. 
Bags,  groin,  3c.  por  lb. 
Barley,  30c.  per  Dushol. 
Beads,  ornamental,  10  per  rent. 
Beef,  Mutton  and  Pork,  2c.  per  lb. 
Beer,  Ale,  not  in  bottles,  20c.  per  gallon. 
Beer,  Porter  and  Ale,  in  bottles,  40c.  por  gallon. 
Bindings,  cotton.  40  per  cent. 
Bindings,  flax,  50  per  cent. 
Bindings,  wool,  60c.  per  lb.  and  60  per  cent. 
Blankets,  value  not  over  30c.  per  lb.,  16  l-2c  per  lb.  and  30 
per  cent. 

Blanket*,  value  30c.  and  not  over  40c,  22c.  per  lb.  and  35 
per  cent. 

Blankets,  value  40c.  and  not  over  60c.,  33c.  per  lb.  and  35 


^Blanket*,  value  liOc.  and  not  over  S0c.,  3*  1  2c.  per  lb.  and 

^BUrakrti;  value  over  80c.  por  lb.,  38  12o.  per  lb.  and  40  per 
cent 

Bonnets,  silk,  60  per  cent. 

Bonnets,  straw,  30  per  cent. 

Books,  Charts,  Maps,  25  per  cent. 

Books,  over  20  years  old.  or  for  public  libraries,  free. 

Bronze,  manufactures  of,  45  per  cent. 

Brushes,  40  per  cent. 

Building  Stone,  rough,  lie  per  cubic  foot. 
■  "ug  Stone,  dressed.  40  per  cent. 
■  and  substitutes  for.  6c.  per  lb. 
»,  pearl.  2  12c.  per  line  and  2.")  per  cent. 
...s'.  sleeve  and  collar,  gill.  50  per  cent. 
Buttons,  wool,  hair,  etc  .  60c.  per  lb.  and  60  per  cent 
Canvas  for  sails.  50  per  cent. 
Caps,  cotton,  50  percent. 
Caps,  fur  and  leather,  35 per  cent. 
Carpets,  treble  ingrain,  19c.  per  *q.  yd.  and  40  per  cent. 
Carpets,  two  plv,  14c.  per  so.  yd.  and  40  per  cent 
Carpets,  tapestrv  Brussels.  28c.  per  s(|.  yd.  and  40  per  cent. 
Carpets,  Wilton"  and  Axminstor,  60c.  per  sq.  yd.  a*d  40  per 


cent. 


Carpets,  Brussels,  44c.  per  «!•  X«t  ar.d  40  per  cent 
Carpets,  velvet,  40c.  per  sq.  yd.  and  40  per  cent. 
Cheese,  all  kinds,  6c.  per  lb. 

.  and  Cigarettes,  #4  50  per  lb.  and  2a  per  cent. 
,n.  o.  p.,  45  per  r- 


Clothing,  ready-made,  cotton  n.  o.  p..  50  percent 
Clothing,  ready made,  linen,  55  per  cent 
Clothing,  readv  made,  silk,  60  per  cent. 
Clothing,  ready-made,  woolen.  4'J  l-2c.  per  lb.  ax 
cent. 

Coal,  anthracite,  free. 
Coal,  bituminous,  ?5c.  per  ton. 
Coffee,  free. 


Confectionery ,  all  sugar.  5<\  per  lb, 
Copper,  manufactures  of,  45 


per 

Cotton  Trimmings.  60  per  cent. 
Cotton  Galloons  and  (iimps.  40  r 
Cotton  Move*.  50  per  ccnt. 
Cottou  Handkerchiefs.  50  per  cent. 

Cotton  Hosiery  valued  at  more  than  60c.  and  not  more  than 


2  per  dozen  pairs,  50c.  per  dox.  and  30  per  cent 
Cotton  Hosiery.  *2 


to  $4  per  dozen.  75c.  per  do*,  and  40  per 
than  $4  per  dozen.  #1  per  do*,  and  40 


,ry. 

cent. 

Cotton  Hosiery,  i 
per  cent. 

Cotton  Shirts  and  Drawers,  value  «3  to  $5,  $1.25  per  dox.  and 
40  per  cent. 

Cotton  Plushes,  Velvet,  etc.,  10c.  per  sq.  yd.  and  20  per 
cent 

Cotton  Swiss  Muslin,  60  per  cent 
Cotton  W ebbing,  40  per  cent 
Cotton  Curtains,  60  per  cent 

Cutler}',  Pocket- Knives,  etc.,  valued  at  not  more  than  500. 

per  do*.,  12c.  per  dox.  and  50  per  cent. 
Cutlery,  50c,  to  92  per  dox.,  50c  per  dox.  and  50  per  cent 
Cutlery,  (1.50  to  $3  per  dox.,  »1  per  doz.  and  50  per  cent 
Cutlery,  more  than  $3  per  doz,,  «2  per  doz.  and  50  per  cent 
Cutlery,  Razors,  less  than  $4  per  dox.,  tl  per  dox.  and  30 

per  cent 

Cutlery.  Razors,  more  than  94  per  do*.,  $1.75  pox  dox.  and 
30  per  cent. 

Cutlery,  Table-Knives,  not  more  than  $1  per  doz.,  10c.  par 
doz.  and  30  per  coot. 

Cutlery,  Table-Knives,  *1  to  $2  per  doz.,  35c.  per  doz.  and  30 
per  ceut. 

Cutlery.  Table- Knives.  92  to  93  per  doz.,  40c.  per  do*,  and 
30.per  cent. 

Cutlery,  Table-Knives,  93  to  98  per  doz.,  91  per  doz.  and  30 

per  cent. 

Cutlery,  TBble-Knives,  more  than  $8  per  doz.,  92  per  do*, 
and  30  per  rent. 

Diamonds,  uncut  (free):  cut  and  set  50  per  < 

Diamonds,  cut  but  not  set  10  per  cent 

Drugs,  crude,  free. 

Drugs,  not  crude,  10  per  cent. 

Earthenware,  common.  25  per  cent 

Earthenware.  China,  Porcelain,  plain,  55  per  < 

Earthenware,  decorated,  60  per  cent 

Egg*.  5c.  per  dox. 

Engravings,  25  per  cent 

Extracts,  Dye  wood,  Logwood,  7-8c.  per  lb. 

Extracts  meat,  35c.  per  lb. 

Fans,  palm  leaf,  with  handles,  30  per  cent 

Felt,  hats.  55  per  cent 

Kelt,  shoos,  49  l-2c.  per  lb.  and  60  per  cent 

Fertilizers,  guanos,  manures,  free. 

Firearms,  double-barreled,  breech -loading,  valne  not 
96,  91.50  each  and  35  |>er  cent. 

Firearms,  value  90  to  912.  94  each  and  35  per  cent. 

Firearms,  valne  over  912,  90  each  and  35  per  cent 

Firearms,  single-barreled.  91  each  and  35  per  cent. 

Firearms,  Pistols,  value  over  91.50,  J»l  each  and  35  | 

Fish,  American  fisheries,  free. 

Fish,  smoked,  dried,  salted,  pickled.  3  4c.  per  lb. 

Flannels,  value  not  over  30c.  per  lb..  10  1  2c.  per  lb.  and  30 
per  cent 

Flannels.  30c.  to  40e.,  22e,  per  11).  and  35  per  cent. 

Flannels,  value  40c.  to  50c.  33c.  per  lb.  and  35  per  cent 

Flax,  manufactures  of,  50  per  cent 

Flowers,  artificial.  50  per  cent. 

Fruits,  preserved  in  their  own  juice.  30  per  cent 

Fruits,  apples.  25c.  per  bushel. 

Fruits,  orunges  and  lemons,  u.  o.  p.,  13c.  per  box  and  3T-p*i 
cent. 

Fur  manufactures,  35  per  cent 

Furniture,  wood,  35  per  ceut.  . 

Glassware,  plain  ami  cut,  60  per  cent 

Glass,  lamp  chimneys,  60  per  cent. 

Glass,  polished  plate,  not  over  16x24,  5c.  per  aq.  foot 

Gloss,  silvered,  not  over  16x24,  6c.  persq.  foot. 

Glass,  Boheniinn.  60  per  cent. 

Glass,  disks  f.tr  <intieul  instruments.  60  per  cent 

Gloves,  kid.  mens  plain.  91  doz..  not  less  than  50  percent 
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Gloves,  embroidered,  91. SO  do*.,  not  lew  than  50  per  cent. 
Gloves,  lined,  92.50  doz  .  not  Was  than  50  per  <~ct. 
Glove*,  pique  lined  92.50  doz.,  not  less  than  iw  per  cent 
Clove*,  pique  lined  and  embroidered,  93  do*.,  uot  less  than 
60  tier  ceut. 

Gloves,  ladies'  and  children's,  plain.  91"5  do*-,  not  lens  than 
60  pur  cent. 

Glove*,  ladies'  line<l,  $2  75  doz.,  not  less  than  SO  per  cent. 
Glove*,  lined  and  embroidered.  $1.23  doz.,  not  les*  than  50 
per  cent. 

Glove*,  suedes  and  tchiuwchen,  embroidered, 50c.  do*., 
not  less  than  50  per  cent. 

Gloves,  suedes,  lined,  91  doz.,  not  leaa  than  50  per  cent. 
Gloves,  suedes,  lined  and  embroidered,  91.50  doz.,  not  lesa 
than  50  per  eeut. 
Glucose,  3  4c.  per  lb 

Glue,  value  not  over  7c  per  lb  ,  1  1  -2c.  per  lb. 
Gold,  manufactures  of.  not  jewelry,  45  per  cent 
Hair  of  bog*,  curled  lor  mattresses,  15  per  cent. 
Hair  manufactures  n.  o.  p  .  33e.  per  lb.  and  40  per  cent 
Hair  Braids  and  ornaments.  60c  per  lb.  and  GO  per  cent 
Hair,  human,  unmanufactured,  20  percent 
Hams,  60.  per  lb. 

Handkerchiefs,  linen,  55  per  cent 
Handkerchiefs,  silk.  00  per  ceut. 
Hay,  94  per  ton. 

Hemp  Cordage,  untarred.  2  1  2c  per  lb. 
Hemp  C-ordage,  tarred.  3e  per  lb. 
Hide*,  raw.  dried,  salted,  pickled,  frefc 
Hojrs,  91  50  per  head. 
Honey  20c.  pcrgullou. 

II  oops,  iron  or  steel,  for  baling  purposes,  1  3  10c  per  lb 
Hops,  15c.  peril) 

Horn,  manufactures  of.  30  per  cent. 

Horses,  Mules,  value  under  9150.  930  per  head 

Horses,  Mules,  value  over  9150,  30  per  cent. 

India-rubber,  manufactures.  30  per  cent 

India-rubber,  vulcanized,  35  |mt  eeut 

India  rubber,  wearing  apparel.  50c  per  lb.'  and  50  per  cent 

Instruments,  philosophical,  metal.  4.>  |ier  eent. 

Iron,  manufactures  of,  n  o.  sp  ,  45  per  cent 

Iron  Screws,  12  inch  or  less  in  leugth.  14c.  per  lb 

Iron  Tinned  I'lutes,  2  2  H»e.  per  lb. 

lvonr  manufactures,  u  o  p  .  40  per  cent 

Jewelry,  50  per  cent. 

Jute,  burlaps.  1  5-Se.  per  lb. 

Jute,  cotton  bagging.  1  h  III  and  1  8  10c.  per  lb 

Jute,  other  bulging,  2c  per  Hi 

Knit  Goods,  wearing  apparel,  value  uot  over  30c  lb  .  33e 
per  lb.  and  40  per  cent. 

Knit  Good*,  wearing  apparel,  value  30e  and  not  over  40e  . 
28  1  2c.  per  lb.  and  40  per  cent 

Knit  Goods,  wearing  appurel,  value  40e.  and  not  over  60c  , 
44c.  per  lb.  and  50  per  eeut. 

Knit  Goods,  wearing  ap|«rclr  value  00c  and  not  over  80e  , 
44c.  per  lb.  and  50  per  eeut 

Knit  Goods,  wearing  apparel,  value  over  80c.  lb.,  41c.  per 
lb.  and  50  per  cent 

Knit  Goods,  silk.  GO  per  eent. 

Knives,  carving.  *1  to  95  per  do*,  a 

Laces,  cotton.  00  per  eent, 

Laces,  linen,  CO  |k.t  cent. 

Lard,  2c.  per  lb. 

Lead,  pigs,  bans,  2c.  per  lb. 

I^ad!  type  metal.  1  l-2e  per  lb 

Leather  manufacture*  u  o  p.,  35  p 

Lime,  0c  per  100  lbs. 

Linen  manufactures  n.'o.  p  .  50  per 

Linen,  wearing  apparel,  'm  per  eent. 

Linen  Thread.  45  per  cent. 

Linseed  Gil,  32c.  per  gallon. 

Macaroni,  2c  per  lb. 

Malt.  45c.  per  bushel. 

Matches,  friction,  bored.  We.  per  gross 

Mats,  cocoa  and  rutuui.  8c.  per  sq.  ft- 

Matting,  Jute,  Cc.  \wt  sq  yd. 

Mathematical  Instrument.-,  glass,  60  per  eent 

Meerschaum  Pipes.  70  per  cent. 

Mica,  ground,  35  percent. 

Milk,  fresh,  5c.  jar  gallon. 

Milk,  condensed.  3e.  per  lb. 

Molasses,  free  (after  April  I.  1891) 

Muffs,  fur.  35  per  cent. 

Musical  Instruments,  metal,  45  per  cent 

Music  Boxes.  45  percent. 

Nails,  cut.  lc.  per  lb. 

Nail",  horseshoe.  4c.  ner  lb. 

Kcedlts,  sewing,  rnr.. 


Newspapers,  Periodicals,  free 
t)at  Meal,  le  |nt  lb. 

Oil  Cl'.tlis  for  floors,  value  over  25c  j*w  sq  yd.,  15c 
yd.  and  .til  per  cent 

Oil,  olire,  35c  per  gallon. 

Oil.  whale  and  seal.  8c.  per  gallon. 

Onions,  40c.  per  bushel. 

Opium,  lirjiid  preparations,  40  per  eent 

Organs.  45  i.er  cent 

Paintings,  Ly  American  artists,  free. 

Paintings,  b'v  foreign  artists,  15  percent 

I'aper  man  ufact  urea  n.  o.  p  .  25  per  cent 

Paper  Stock,  crude,  free. 

Pepper,  cayenne,  ungmund,  2  1  2c.  per  lb. 

Perfumery,  alcoholic.  92.50  per  gallon  and  50  per  cent 

Personal  Effect*  (see  note). 

Phosphorus,  20c.  per  lb. 

Photograph  Albums,  35  per  cent 

Photograph  Slides.  60  per  cent 

Pianolortes,  45  per  eent. 

Pickles,  45  per  cent. 

Pius,  metallic,  30  per  cent. 

Pipes  of  Clay,  common  |see  Meerschaum),  15c  per  gross. 
Plants  n.  o.  p.,  20  per  cent. 
Poultry,  dressed.  Sc.  per  lb. 
Potatoes,  25c.  per  bushel. 

Pulp,  wood,  for  paper  mukers-  use,  ground,  92.50  per  ton, 
dry  weight. 
'Quicksilver.  10c.  per  lb. 
Quilts,  cotton.  45  per  cent 
Quinine,  Sulphate  uud  Salts,  free 
Railroad  Ties,  cedur.  20  per  cent. 
Robes,  buffulo.  made  up,  35  percent. 
Hoofing  Tiles,  plain,  25  per  cent. 
Hope,  bale,  of  hemp.  50  \ht  cent. 
Hope,  ttale.  of  cotton.  4t>  per  cent. 
Hugs.  Oriental.  COc.  |ht  s.|  yd.  and  40  per  eent 
Salmon,  dried  or  smoked,  le.  per  lb 
Salmon,  piekled  and  siilted,  :t0  per  cent 
Sail,  in  bulk,  8c.  per  100  lbs. 
Salt,  in  bags,  12c  per  100  lbs. 
Sauces  II.  o  p..  45  per  cent 
Sausages,  Hologim,  free. 
Sausages,  all  others.  25  per  cent 
Seal-kin  Saeques,  35  per  cent. 
Seeds,  (inrdeu,  20  per  cent. 
Sheetings,  linen,  50  per  cent. 
Shirts,  in  whole  or  part  linen.  55  per  eent 
Shoe  luce*,  cotton.  40  per  eent. 
Shoe- laces,  leather.  35  per  eeut. 
Shoes,  leather.  25  per  cent. 
Shoes,  India  rubber,  30  per  cent. 
Silk,  raw,  free. 

Silk,  Hpilll  in  skcilis,  35  per  eent. 

Silk,  hues,  embroideries,  handkerchiefs,  and  all  wearing 
apparel,  «i0  per  cent. 
Skills,  iiuciired.  raw,  free. 
Skins,  tanned  and  dressed,  20  per  cent. 
Slates,  poreehiin,  plain.  (10  per  cent. 
Smokers'  articles,  except  cluv  pipes,  70  pur  cent. 
Snuff,  50e.  per  lb 
Soap,  eitstile,  1  1  4c  per  lb 
Spelter,  in  blocks,  I  3  4c.  per  lb 
Spirits,  except  bar  rum,  92.50  per  proof  gallon. 
Statuary,  marble.'  15  per  cent. 

Steel  Ingots.  Slabs,  etc..  value  7c.  to  10c.  per  lb  .  2  8  10c 
per  lb. 

Steel  Ingots,  Slabs,  etc  ,  value  10c.  to  I3c.  per  lb.,  3  1  2c 
per  lb. 

Steel  Ingots,  Slabs,  etc  ,  value  Ilk-,  to  16e.  per  lb.,  4  2-lOc. 
per  lb. 

Steel  Ingots,  Slabs,  etc..  value  above  10c.  per  lb,  7c 
per  lb. 

Stereoscopic  Views,  glass.  00  pel  cent. 
Straw  manufactures  n.  o.  ;..  .  30  per  cent. 
Sugars,  not  above  10  Hutch  standard,  free  (after  Apnt  1, 
18911 

Sugars.  ul>ove  If.  Dutch  standaul,    2c.  per  lb. 
Suniac,  ground.  4  10c  per  ib. 
Tea.  free. 

Telegraph  poles,  cedar.  20  per  cent. 
Telescopes.  00  per  cent. 
Thermometers.  00  per  cent. 

Thread,  cotton,  value  from  25c.  to  40c.  per  lb.,  18c.  per  lb 

Thread,  40c  to  50c.  per  lb.,  23c.  per  Ib. 

Thread.  50c.  to  60c.  jh  t  lb.,  2«c.  per  Ib. 

Thread,  tlax  or  linen,  value  not  over  13c  per  lb.,  6c  per  Ib 

Tnread,  over  13e.  per  Ib  .  45  per  ceut 
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Tin,  ore  or  metal  (after  Julv  1,  1893),  4c.  por  lb. 

Tin  Plates  (after  July  1.  1891).  2  2  10c.  per  lb. 

Tobacco,  eigar-wrapi»or*.  not  stemmed,  $\!  per  lb 

Tobacco,  if  stemmed,  $2.75  por  lb. 

Tobacco,  all  other  leaf,  if  stemmed,  50c.  par  lb. 

Tobacco,  unmanufactured,  not  stemmed,  35c.  per  lb. 

Tooth-brushes,  40  pur  cent 

Troon,  nursery  irtoclt,  20  por  cent. 

Trimmings,  cotton.  60  por  eent 

Trimmings,  linen,  60  per  cent. 

Trimmings,  lace,  60  per  cent. 

Trimming,  wool,  worsted  etc.,  60c.  per  lb.  and  60  per  cent. 
Towels,  linen  damask,  50  per  cent. 
Umbrellas,  silk  or  alpaca,  55  per  cent 
Vegetables,  natural  n.  o.  p.,  25  per  cent. 
Vegetables,  prepared  or  preserved.  45  per  cent. 
Velvet*,  silk,  $3.50  per  lb.  and  15  per  cent,  but  not  less 
than  50  per  cent  . 
Violins.  35  per  cent 
Watches,  aud  parts  of.  25  per  cent. 
Water-colors,  for  artists.  30  per 


Wearing  Apparel  (see  note). 
Whips,  raw  hide  ami  leather,  35  per  cent 
Wheat,  25c  per  bushel. 
Wicks  and  Wickiug,  cotton.  40  per  cent. 
Willow  for  basket tuukcrs.  30  prr  cent. 
Willow  Hats  and  Hnunets,  40  per  cent. 
Willow  manufactures  n  o.  p  .  4*)  por  cent 
Winus,  champaguc.  in  1  2  pint  Isiltles  or  less,  *2  per  doz 


Wines,  champagne.  1-2  pint  and  not  over  1  pint.  $4  per  doz 
Wiues,  ehauipairuc.  1  pint  aud  not  over  1  quart,  f8  per  doz, 
Wines,  champagne,  over  1  t|uurt.  if*  aud  $2  50  per  gallon. 
Wines,  still,  in  cask*.  5oo.  per  gallon. 
Woods,  cabinet,  sawed,  15  percent. 
Wool,  first  and  seeoud  class.  11  mid  12c.  por  lb. 
Wool,  third  class,  n  o.  p..  50  por  cent 

W.mjI  or  Worsted  Yarns,  value  uot  over  30c.  per  lb.,  27  l-2c. 
por  lb.  aud  35  j>or  cent. 

Wool  or  Worsted  Yarns,  over  30c.  and  not  over  40c,  33c, 
per  lb.  and  35  percent, 

Wool  or  Worsted  Yarns,  over  40c,  3H  l-2c.  per  lb.  and  40  per 
ccut 

Woolen  and  Worsted  Clothing,  4'J  1  2c.  per  lb.  and  00  per 
cent 

Woolen  tnatinfucturcs.  n.  o.  p.,  value  not  over  30c.  per  lb., 
33c.  per  lb.  and  40  per  cent. 

Woolen  manufactures,  value  30c.  and  not  over  40c.  38  1  2c 
por  lb  and  40  per  ccut. 

W<H»len  manufactures,  value  40c  and  not  over  60c  ,  44c. 
per  lb.  and  50  per  cent. 

Woolen  manufactures,  value  60e,  and  not  over  80c,  44c. 
per  lb.  aud  50  per  cent. 

Woolen  manufactures,  value  over  80c,  44c.  per  lb.  and  50 
per  ccut. 

Note. — Personal  or  household  effects  of  persons  arriving  in 
the  United  States,  in  use  over  one  year,  or  of  American 
citizens  dying  abroad,  free.  Duty  must  be  paid  on  all  watches 
but  ono.    Articles  and  tools  of  trade,  when  in  actual  use.  free. 

RECIPROCITY  SUCTION  OK  THK  TARIFF  LAW. 

In  the  present  or  McKinley  tariff  law,  a  special 
section  (numbered  section  3  in  the  tariff  bill), 
was  inserted,  providing  for  the  encouragement  of 
"  reciprocal  trade"  lietween  the  United  States  and 
other  countries.  The  following  is  the  text  of  the 
sectiou  relating  to  reciprocity: 

Sec.  3.  That  with  a  view  to  secure  reciprocal  trade  with 
countries  producing  the  following  articles,  aud  for  this  pur- 
pose, on  and  after  the  tirst  day  of  July,  1HU2,  whenever,  and 
so  often  as  the  president  shall  be  satisfied  that  the  govern- 
ment of  any  country  producing  and  cx|Mirting  sugars,  molas 
les.  coffee,  tea  and  hides,  raw  and  uncurod,  or  any  of  such 
»rticles.  Imposes  duties  or  other  exactions  upon  the  airricult- 
lral  or  other  oroducts  ol  the  United  States,  which  in  view  of 
the  free  introduction  of  such  sugar,  molasses,  coffee,  tea  anil 
hides  into  the  Uuited  Slates  he  may  deem  to  be  reciprocally 
unequal  and  unreasonable,  bo  shall  have  the  power  and  it 
shall  be  his  duty  to  suspend,  by  proclamation  to  that  effect, 
tho  provisions  of  this  uot  relating  to  the  free  introduction  of 
such  sugar,  molasses,  coffee,  tea  and  hides,  the  production  of 
such  country,  for  such  time  as  bo  shall  doom  just,  aud  in  such 
case  and  during  such  suspension  duties  shall  be  levied,  col 


looted  and  pai<  1  upon  sugar,  molasses,  coffee,  tea  and  holes, 
tho  product  of  or  exported  from  such  designated  country,  as 
follows,  namely: 

not  above  nuu>b»r  thirteen  Dutch  standard  in 


|  color  shall  pay  duty  on  their  polanscopic  tests  as  follows, 
j  namely: 

All  sugars  not  above  nnmbor  thirteen  Dutch  standard  in 
color,  all  tank  bottoms,  syrups  of  cane  Juice  or  of  beet  juice, 
mclad.t.  concentrated  inelada.  concrete  and  concentrated  molas- 
ses, testing  by  the  polarisoope  not  above  seventy  five  degrees, 
seven  tenths  of  one  cent  por  pound:  aud  for  every  additional 
degree  or  fraction  of  a  degree  shown  by  the  polanscopic  teat, 
two  hundredths  of  one  cent  per  pound  additional. 

All  sugars  above  number  thirteen  Dutch  standard  in  color 
shall  bo  classified  by  the  Dutch  standard  of  color,  and  pay 
duty  as  follows,  namely: 

a'H  sugar  above  number  thirteen  and  not  above  number 
sixteen  Dutch  standard  of  color,  one  and  throo-eighths  centt 
per  pound. 

All  sugar  above  number  sixteen  and  not  above 
twenty  Dutch  standard  of  color,  one  andfive-eightl 
pound. 

All  sugars  above  number  twenty  Dutch  standard  of  color, 
two  cents  per  pound. 

Molasses  testing  above  fifty  six  degrees,  four  cent*  per 
gallon. 

Sugar  draining*  ami  sugar  sweepings  shall  be  subject  to 
duty  either  as  molasses  or  sugar,  as  the  case  may  be,  accord 
ing  to  polariscopic  test. 

On  coffee,  throe  cents  per  pound. 

On  tea,  teu  cents  por  pound. 

Hides,  raw  or  uncured,  whether  dry,  salted  or  pickled. 
Angora  goat  skins,  raw,  without  the  wool,  unmanufactured, 
'  skins,  raw  or  unmanufactured,  and  skins,  except  slice 
with  the  wool  on,  one  and  one  half  cents  per  pound. 

TARIFF    OR   CUSTOMS    RATKS    IN    THK  UNHKD 
KINGDOM. 

In  former  years  the  tariff  rate  list  of  Great  Britain 
and  Ireland  embraced  more  than  a  thousand 
articles  of  merchandise.  At  present  the  list  in- 
cludes only  nbwteiti,  as  follows: 

£  t.  d. 

Beer,  mum  and  spruce,  the  original  specific  gravity 

uot  execediug  1213  dog.,  per  barrel  of  36  galls  .. .'.  16  0 

Beer,  exceeding  1213  deg.,  per  barrel  of  36  galls   1  10  6 

Beer  and  Ale,  worts  of  which  were  before  fermenta- 
tion of  a  specific  gravity  of  1055  dog.,  per  barrel 

of  36  galls   0   6  6 

And  so  in  proportion  for  any  difference  in  gravity. 

Cards  |  Playing)  per  doa.  packs  0    3  9 

Chickory.  raw  or  kiln-dried  cwt.  0  13  3 

Chickory,  masted  or  gnmud  lb.  0  0  2 

ChiokorV  and  coffee  mixed  lb.  0   0  2 

Chloral  hvdrate  lb.  0    1  3 

Chloroform  lb.  0   3  0 

Cocoa  lb.  0   0  1 

Coco*  husks  and  shells  cwt.  0   2  0 

Cocoa  or  Chocolate,  ground,  prepared  or  in  liny  way 

manufactured  '...lb.  0   0  2 

Coffee  (raw)  cwt.  0  14  0 

Coffee  (kiln  dried,  roasted  or  ground)  lb.  0    0  2 

Collodion  gall.  1    4  0 

Ether,  acetic  lb.  0    1  9 

Ether,  butyric  gall.  0  15  0 

Ktber,  sulphuric  gull.  1    5  0 

Ethyl,  Iodide  of  gall.  0  13  0 

Fniit  (almouds  and  dates  free)  dried  cwt.  0    7  0 

Naphtha  or  methylic  alcohol  ipuri.)  proof  gall.  0  10  4 

Plate  (gold)  every  o*.  Troy  0  17  0 

I'late  (silver)  Troy  0    I  ( 

Soap,  transparent,  in  the  manufacture  of  which 

spirit  has  been  used  lb.  0    0  3 

Spirits,  or  strong  waters  proof  gall.  0  10  4 

Spirits.  Perfumed  spirits  aud  Cologne  water 

liquid  gall.  0  16  < 
Spirit*.  Liqueurs.  Cordials,  or  other  preparations  con 
taining  spirit  in  bottle,  if  not  to  lie  tested  for  as- 
certaining tho  strength  liquid  gall.  0  14  I 

Tea  ..lb.  0   0  « 

Tobacco,  unmanufactured,  containing  10  per  cent  or 

more  of  moisture  lb.  0   3  1 

Tobacco,  containing  less  tbau  10  per  cent  lb.  0   3  1 

Tobnccn,  cigars  lb.  0   5  I 

Tobacco,  Cat  eudt»h  or  Ncgrohcad  lb.  0  4  1 

Snuff,  not  more  tbau  13  lbs.  (in  100  lbs.)  moist- 
ure lb.  0  4  l 

Snuff,  containing  more  than  13  lbs  lb.  0  3  f 

Tobacco,  other  manufactured  lb.  0   4  1 

Tobaeeo,  Cavendish  or  Negrohead,  manufactured  in 

bond  from  unmanufactured  tobacco  lb.  0   4  1 
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VarniAh  icnnt.  «piritl.  wimr  as  spirits.  £  ..  7 

Wine,  not  exceeding  30  dep.,  proof  spirit  pall.    0    I  0 

Wiue.   exceeding  30  dcfi.,  but  not  exceeding  42 

deg  pall.    0   2  t> 

Wine,  for  ciM'h    additional  degree   of  strength 

beyond  *i  deg  pall.    0   0  3 

Sparkling  Wine,  imported  in  IkjHIo  pall.    0  6 

Sparkling  Wine,  when  the  market  value  i»  proved 

not  to  exceed  15b.  per  pall  pall,    n    1  0 

The»o  duties  are  iu  addition  to  tbe  duty  in  respect  of  alco- 
holic strength. 

TARNOW,  a  town  of  Austrian  Galicia,  near  the 
right  bank  of  the  Dnnajoc,  a  navigable  tributary 
of  the  Vistula,  forty-nine  miles  east  of  Cracow  by 
the  Vienna  and  Lemberg  Railway.  It  is  the  seat 
of  a  Catholic  bishop,  contains  a  theological  college, 
and  a  beautiful  cathedral,  in  which  are  numerous 
monuments  of  marble,  surmounted  by  statues,  en- 
riched with  Ixtssi  rilieri,  and  rising  to  from  sixty 
to  seventy  feet  In  height.  Several  industries  are 
actively  carried  on,  and  there  is  a  good  general 
trade    Population  (including suburbs),  16.400. 

TARPE1AN  ROCK  (Lat.  Rupes  Tarpeia,  or 
Mons  Tarpeius),  the  name  originally  applied  to 
the  whole  of  the  Capitoliue  Hill,  but  latterly  con- 
fined to  a  portion  of  the  southern  part  of  the  hill, 
the  following  being  the  legend  commonly  related 
in  connection  with  it.  In  the  time  of  Romulus, 
Tarpeia  (a  vestal  virgin),  the  daughter  of  Sp.  Tar- 
peius, governor  of  the  Roman  citadel  on  the  Cap- 
itoline,  covetous  of  the  golden  ornaments  on  the 
Sabine  soldiery,  and  tempted  by  their  offer  to  give 
her  what  they  wore  on  their  left  arms,  opened  a 
gate  of  the  fortress  to  the  Sabine  king,  Titus  Tatius, 
who  had  come  to  revenge  the  rape  of  the  Sabine 
women.  "  Keeping  their  promise  to  the  ear, "  the 
Sabinos  crushed  Tarpeia  to  death  beneath  their 
shields,  and  she  was  buried  in  the  part  of  the  hill 
which  bears  her  name.  Subsequently,  it  was  not 
unusual  for  persons  condemned  on  the  charge  of 
aspiring  to  restore  the  monarchy,  or  of  treason  to 
the  state  generally,  to  be  hurled  from  the  Tarpeian 
Rock— e.  g.,  the  famous  Manlius,  the  savior  of 
the  capitol  during  the  invasion  of  the  Gauls. 

TARRYTOWN.  a  town  of  New  York.  Popula- 
tion in  1890,  3.901.  See  Britannieu,  Vol.  XII, 
p.  331. 

TARSXEY,  John  ('.,  member  of  Congress,  born 
in  Michigan  in  18+5.  lie  attended  the  common 
schools  until  August.  1862,  when  he  enlisted  in  the 
4th  Regiment  Michigan  Infantry,  then  serving  in 
the  Fifth  Army  Corps;  joined  the  regiment  in  the 
field,  near  Antietam,  immediately  after  the  battle 
of  that  name;  was  slightly  wounded  at  the  battle 
of  Fredericksburg,  and  was  severely  wounded  and 
taken  prisoner  at  the  battle  of  Gettysburg;  re- 
mained a  prisoner  of  war  al  Belle  Isle.  Anderson- 
ville,  and  Mill.-n  until  the  latter  part  of  November, 
1864,  when,  being  exchanged,  he  rejoined  his  com- 
mand in  front  of  Petersburg,  and  participated  in 
the  campaign  which  followed,  ending  in  the  sur- 
render at  Appomattox;  was  mustered  out  of  the 
Borneo  in  .lune,  lS(i.">,  when  he  entered  the  High 
School  at  Hudson.  Mich.,  and  remained  in  that 
school  until  the  fall  of  1866,  when  he  entered  the 
Law  Department  of  the  University  of  Michigan, 
from  which  he  graduated  March,  1869:  practiced 
law  at  Hudson,  Mich.,  until  1872,  when  he  removed 
U  Kansas  City,  Mo.:  was  city  attorney  of  Kansas 
City  in  1874  and  1875,  since  which  time  he  has  fol- 
lowed the  profession  of  law;  was  elected  lo  Con- 
gress in  1889.  and  re-rl.-eted  in  IS91 


TASCHEKEAU,  Elzear  Alexander,  cardi- 
nal and  archbishop  of  Quel>er,  born  in  1820,  and 
educated  at  the  Seminary  of  Quebec.  Ho  was  or- 
dained priest  iu  1842,  aiid  for  twelve  years  tilled 
the  professorship  of  philosophy  in  Quebec  Semi- 
nary, and  studied  the  canon  law  in  Rome  for  two 
years.  He  was  made  rector  of  I^aval  University 
in  1863.  Eleven  years  later  he  became  archbishop, 
and  in  1887  w  as  created  first  Canadian  cardinal. 
He  unsuccessfully  opposed  in  1887  the  incorpora- 
tion of  the  Jesuit  Order  in  Canada. 

TASMANIA,  one  of  the  Australian  states.  (For 
general  article  see  Britannica,  Vol.  XXIII,  pp.  72- 
75.  \  The  accredited  reports  of  1889  placed  the  area 
al  26,215  square  miles,  or  about  16,778,000  acres,  of 
which  15,571,500  acres  are  the  area  of  Tasmania 
proper,  tho  rest  being  the  area  of  a  number  of  small 
islands  which  form  two  main  groups,  northeast 
and  northwest.  Population  in  1889,  151,480,  an 
increase  for  the  year  of  3.75  per  cent.  The  popu- 
lation of  Hobart,  the  capital,  in  1881  was  21,118, 
and  of  Launccston  12,752.  At  this  writing  the  new 
census  (of  1891)  had  not  been  reported. 

Constitution*.  The  parliament  of  Tasmania, 
under  the  acts  of  1871  and  1885,  consists  of  a 
Legislative  Council  and  a  House  of  Assembly. 
The  Council  is  composed  of  eighteen  members, 
elected  by  all  natural  born  or  naturalized  subjects 
of  the  Crown  who  possess  either  a  freehold  worth 
£20  a  year,  or  a  leasehold  of  £80,  or  are  barristers 
or  solicitors  on  roll  of  Supreme  Court,  medical 
practitioners  duly  qualified,  and  all  subjects  hold- 
ing a  commission  or  possessing  a  degree.  Each 
member  is  elected  for  six  years.  The  House  of 
Assembly  consists  of  thirty-six  members,  elected 
by  all  whose  names  appear  on  valuation  rolls  as 
owners  or  occupiers  of  property,  or  who  are  in  re- 
ceipt of  income  of  £60  per  annum  (of  which  £.'10 
must  hare  been  received  during  last  six  months 
before  claim  to  vote  is  sent  in),  and  who  have  con- 
tinuously resided  in  Tasmania  for  over  twelve 
months.  The  Assembly  is  elected  for  five  years. 
The  number  of  electors  for  the  Legislative  Coun- 
cil in  1889  was  6,420,  or  4.31  of  the  total  popula- 
tion, and  for  tho  House  of  Assembly  26,054,  or 
17.50  of  the  total  population.  The  legislative 
authority  vests  in  both  Houses,  while  the  executive 
is  vested  in  a  governor  appointed  by  the  Crown. 
The  governor  is,  by  virtue  of  his  office,  commander- 
in-chief  of  tho  troops  in  the  colony ;  he  has  a  salary 
of  £5,000  per  annum.  He  is  aided  in  tho  exerciso 
of  the  executive  by  a  cabinet  of  responsible  min- 
isters, consisting  of  four  mcmt»ors,  as  follows: 
Premier  and  Chief  Secretary,  Hon.  Philip  Oaklov 
Fysh;  Treasurer,  Hon.  Bolton  Stafford  Hird;  At- 
torney-General, Hon.  Andrew  Inglis  Clark;  Min- 
ister of  Lands  and  Works,  Hon.  Alfred  Pillinger. 
Each  of  the  ministers  has  a  salary  of  £900  per 
annum.  The  -tosition  of  premier  has  a  salary  of 
£200  per  annum  in  addition.  The  ministers  must 
have  a  seat  in  either  of  the  two  Houses.  The 
present  governor  (1891)  is  Sir  G.  C.  Hamilton,  ap- 
pointed in  1S87. 

EorcATiox.  There  were,  in  January,  1891, 
sixteen  high  schools  or  colleges  in  Tasmania,  with 
an  average  attendance  of  1.297;  229  public  ele- 
mentary schools,  with  17,948  scholars  on  roll ;  and 
8S  private  schools,  with  3.542  scholars.  Education 
is  compulsory.  There  were  also  596  children 
.-mending  ragged  schools.    Two  technical  schools 
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were  started  in  1888  at  Hobart  and  Launceston. 
The  higher  education  is  under  a  university,  who 
hold  examinations  and  grant  degrees,  being  at 
present  merely  an  examining  body.  Elementary  i 
education  is  under  the  control  of  a  director  work-  [ 
Ing  under  a  ministerial  head.  There  are  several 
valuable  scholarships  from  the  lower  to  the  higher 


Revenue,  Expenditures,  Debt,  and  Trade. 
The  revenue  in  1891  was  estimated  at  £808,346, 
and  the  expenditures  at  £793,206.  The  public 
debt  on  January  31,  189<l,  was  £5,019.050  (raised, 
chiefly,  for  the  construction  of  public  works),  con- 
sisting of  3i  and  4  per  cent,  debentures.  There 
are  large  customs  duties,  those  in  1889  amounting 
to  £309,76*2,  or  over  19  per  cent,  of  the  imports. 
The  imports  of  1889  were  valued  at  £1,611,0%, 
the  exports  £1.459,857.  In  1889,  842  vessels  (of 
458,247  tons)  were  entered.  For  Religion  and 
Railways  see  those  topics  in  these  Revisions  and 
Additions. 

TASMAN  SEA,  the  new  name  adopted  by  the 
Australasian  Association  (at  their  third  annual 
meeting  held  in  Christchurch,  New  Zealand,  Jan. 
15,  1891)  for  the  sea  between  Australia  and  New 
Zealand 

TASSISUDON,  the  capital  of  Bhotan,  on  the 
right  bank  of  the  Godadda,  an  affluent  of  the 
Brahmaputra.  Many  of  the  inhabitants,  whose 
number  has  not  been  ascertained,  arc  employed  iu 
manufacturing  paper,  and  in  making  brass  images 
and  ornaments  loi  their  places  of  worship. 

TATTA,  a  town  of  Sinde,  on  the  right  bank  of 
the  Indus,  and  at  the  head  of  the  delta  of  that 
river,  sixty-foui  miles  east  of  Kurrachi.  In  former 
times  Tatta  was  a  most  flourishing  town,  and  man- 
ufactured fabnes  of  silk  and  cotton--  a  branch  of 
industry  that  has  almost  wholly  disappeared.  The 
only  noticeable  stiucture  is  the  mosque  of  Shah- 
Jehan,  built  of  brick,  and  is  now  falling  into  de- 
cay; but  the  vast  cemetery  of  Tatta  deserves 
mention.  It  has  an  area  of  six  square  miles,  con- 
tains, it  is  calculated,  at  least  a  million  tombs,  and 
has  room  for  not  less  than  four  millions.  Popula- 
tion of  Tatta,  about  10,000. 

TAlTHNlTZ,  Kaiil  i'iikistoi»h  Tu.uuott,  a 
famous  German  printer  and  bookseller,  born  at 
Grosspartlau,  near  Leipzig,  in  1761,  died  in  1836. 
In  1809  he  began  the  issue  of  a  scries  of  editions  of 
the  classic  authors,  tho  elegance  and  cheapness  of 
which  gave  them  a  European  circulation.  By  of- 
fering a  prize  of  a  ducat  for  every  error  pointed 
out,  ho  was  ablo  to  bring  out,  in  1828,  an  edition 
of  Homer  of  extraordinary  correctness.  He  was 
the  first  to  introduco  (1S16)  stereotyping  into  Ger- 
many; and  he  also  applied  it  to  music,  which  had 
not  been  attempted  before.  In  the  latter  years  of 
his  busy  life  he  stereotyped  the  Hebrew  Hible,  and 
the  Koran  in  the  original  Arabic.  On  his  death 
the  business  was  continued  by  his  son,  Karl 
Christian  Phil.  Tacchnitz. — A  nephew  of  the 
elder  Tauchnitz,  Christian  Bernu.  Tauchnitz, 
also  set  up  a  publishing  establishment  in  Leipzig, 
combined  with  printing.  Among  the  most  noted 
of  his  undertakings  is  the  issue  of  44  British  Au- 
thors" (begun  1842),  so  well  known  to  all  English 
travelers  on  the  continent,  of  which  upward  of 
1,000  volumes  had  appeared  In  1870. 
TAUNTON,  a  city  of  Massachusetts.  Popula- 


tion in  1890.  25.448.  See  Britannica,  Vol.  XXIII. 
p.  S3. 

TAXICORNKS,  a  family  of  rolooptcrous  insects, 
of  the  section  Heteromeia,  having  tho  body  gen- 
erally square;  the  thorax  cither  concealing  or 
receiving  the  hoad;  tho  antenna)  short;  aud  the 
legs  adapted  for  running.  Most  of  them  are  found 
in  fungi  and  beneath  the  bark  of  trees.  They  are 
widely  distributed  over  the  world. 

TAYLOR,  Abner,  member  of  Congress  from 
Illinois,  bom  in  Maine.  He  has  been  in  active 
business  all  his  life,  as  contractor,  builder,  and 
merchant;  the  only  office  ho  ever  held  was  that  of 
member  of  tho  State  Legislature  for  ono  term; 
was  a  delegate  to  the  national  Republican  conven- 
tion in  1884;  was  elected  to  Congress  in  1889,  and 
re-elected  in  1891. 

TAYLOR,  Alfred  Alexander,  member  of 
Congress,  bom  in  Tennessee  in  1849.  He  was 
educated  at  Pennington,  N.  J.;  read  law,  and 
was  admitted  to  the  bai  iu  1870;  was  elected  tc 
the  Legislature  in  1875;  was  nominated  for  gov. 
ernor  of  Tennessee  in  188G,  nnd  wan  defeated  by  his 
brother,  Robert  L.  Taylor;  wu«  elected  to  Congre** 
in  1*H<).  and  re-elected  in  1891. 

TAYLOR, Pot..  Charles  H.,  an  American  journal- 
ist, born  in  Charlestown,  Mass.,  July  14,  1H4A.  He 
began  industrial  life  doing  chores  and  learning  to 
set  type  on  the  Sta*$achu*rU*  lHwujhman,  at  a  salary 
of  $2  per  week.  Later  he  changed  to  the  office 
of  the  Boston  Traveler,  remaining  there  until  ISO), 
when  he  enlisted  in  the  3X1  h  Massachusetts 
Union  Regiment.  A  year  and  a  half  later  he  was 
wounded  in  battle  and  discharged,  returning  to 
the  othce  of  the  Traveler  where  he  was  placed  on 
the  repurtorial  stafT.  By  diligent  application  and 
overtime  work  he  soon  succeeded  in  mastering 
shorthand  as  well  as  becoming  a  more  facile  writer 
for  the  press  In  18fi«  he  was  sent  to  report  a 
meeting  of  the  Anti-Slavery  Society.  Believing 
that  the  speeches  would  prove  to  be  of  special  in- 
terest to  the  public  he  reported  them  in  full,  in- 
cluding that  of  William  Lloyd  Garrison.  His 
report  being  declined  by  the  Boston  presf,  Mr. 
Taylor  forwarded  it  to  the  Netc  York  Tribune, 
where  it  was  accepted,  and  a  check  for  it  returned 
by  the  next  mail,  with  an  invitation  to  become  the 
regular  Boston  correspondent  of  the  Tribune. 
His  articles  in  the  Tribune  awakened  notable 
attention  and  brought  him  the  ensuing  year  a 
return  of  $4,000.  In  1S72  he  was  a  member  of  the 
House  of  Representatives,  and  in  is"3  was  elected 
Clerk  of  the  House,  a  position  which  he  held  for 
eleven  years.  During  this  time  he  became  man- 
ager of  the  Boston  Globe,  the  paper  having,  when 
he  took  charge  of  it,  a  circulation  of  12.000  copies. 
Under  his  management  and  enterprise  the  circula- 
tion rapidly  increased,  and  in  1K90  reported  a  guar- 
anteed daily  issue  of  155,937  copies,  with  a  Sun- 
day issue  of  147,707  copies.  Colonel  Taylor's  son, 
C.  H.  Taylor,  jr.,  a  graduate  of  Harvard  Univer- 
sity, inherits  his  father's  talent  for  journalism, 
and  gives  promise,  in  that  line,  of  a  most  success- 
ful future. 

TAYLOR.  Ezra  B.,  member  of  Congress, 
born  at  Nelson.  Ohio,  July  9,  1H23.  He  was 
admitted  to  the  bar  in  1K45;  except  while  on 
the  bench  and  in  the  army  has  practiced  hia 
profession  ever  since ;  waselected  to  fill  a  vacancy 
in  Congress  in  1S79.  and  has  since  been  con- 
tinuously re-elected;  his  present  term  expires  in 
1893 

TEKELI.  Emeimc.  Coi  nt.  a  celebrated  Hun- 
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parian  patriot,  descended  from  a  noble  Lutberan 

rarnilv,  horn  at  the  r.sstlc  of  Kasmark,  hi  the 
comity  of  Zips,  in  Ui.'io,  died  at  Constant inople  in 
170o.  His  wife,  Helena,  the  widow  of  Ka^oisky, 
wax  celebrated  all  wcr  Europe  for  her  beamy,  but 
was  no  less  distinguished  fur  her  heron:  gallantry, 
as  whs  proved  l.y  her  obstinate  defense  of  her  <-,u<- 
tie  of  Molted*  against  an  army  of  Imperialists. 

TELEGRAPHS    IX   THE    EXITED  STATES. 


TELEGRAPH  STATISTICS  —  COXTIXTED. 
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'I'll v  auiah.'i  i.t'  ti  li'-rii),'!  ii  iin 
ni;iy  In'  *-stininti-il  ;;t  .UM.i.onn  OHO. 

The  ^neatly  increased  inik-at;e  since  1880  is  prin- 
cipally (inetoilie  fact  that  in  ISSIthe  Western 
I'mon  Teleu'ia['h  t. 'ompany  ali.-orhed  Uy  pnirhasc 
all  the  lines  of  the  American  Cinon  and  the  At- 
lantic, and  Pacific  Telegraph  Companv .  the  former 
haviiii-  i.reviouslv  in  operation  over  l'J.OOO  miles  of 
line,  anil  the  latter  S.Ti'o  miles,  Capital  stock  of 
the  W  rr-tein  ( Dion  .-fvSt;, '_'i)ii,,n>il. 

The  Western  l.hiion  has  cvehisive  contracts  with 
seveial  liitenialional  1'ahlo  Companies,  operatilij" 
ei^hl  At!antie  cahlrs.  ;r.\<[  miaratitccii  ">  pcf  cent, 
annual  diNidetnts  on  the  nt.>ck  of  the  American 
Cable  Company  ;  amount,  .ft  ■I.IXMI.IHHI. 

Pesldes  the  abo\c,  then' are  nialiv  new  lines  of 

Tea'Lfraph,  winch  havi  mjiln-d  with  '.he  Cniied 

States  Tc'a'^raph  Act  of  ISori,  and  are  op«?r  'tin*J 
wire,  wiih  nr  withonl  connection  with  railway 

coin  I  lanics. 

The  Mutual  Cnlon  Teh' jrajili  Cotnnan>',  of  tlio 

CmU'd  States,  established  in  l.SSI.  has  ah  Hit  8,000 
miles  of  line.  (Kt.OHO  miles  ,,[  wire,  I  ."JO  I  ofliceis, 
and  has  i-v t en, I ei  1  iis  line-  north  and  soiit').  cTK-r- 
atint-  alrea.lv  trout  Kosroti  lo  Chieaoo.  St  l^mia, 
Washinuloi;.  eic  Capi-a!  stoc!;,  ^„'^0,(KK).  This 
line  is  now  leased  and  operated  by  the  Western 
Union  Teleirraph  Cmapatu. 

The  r-altiuiotv  ami  <  *hio  Uailroail  Telegraph, 
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having  lines  coextensive  with  its  railway  system 
and  branches,  besides  many  newly  extended  wires 
south  and  west,  constituting  6,711  miles  of  line 
and  54.087  miles  of  wire,  was  purchased  for 
$5,000,000  in  1887  by  the  Western  i'nion  Com- 
pany, which  now  owns  and  operates  it. 

Tho  Bankers  and  Merchants'  Telegraph  Com- 
pany, New  York,  organized  March  23,  1881,  has 
about  4,000  miles  of  line.  28,300  miles  of  wire,  and 
is  in  operation  to  tnanv  leading  points.  Capital 
authorized, $3,000,000.  Debt  about  $7,500,000,  as 
stated  in  August,  1884.  Sold  in  foreclosure,  July 
31,  1885,  and  now  operated  by  the  United  Lines 
of  Telegraph. 

The  American  Rapid  Telegraph  Company,  New 
York  to  Boston,  Philadelphia,  Baltimore.  Wash- 
ington, Buffalo,  etc.,  with  capital  stock  of  $4,000,- 
000.  Has  been  leased  by  the  Western  Union 
Company. 

The  Postal  Telegraph  and  Cable  Company,  of 
New  York,  orgauized  June  21,  1881,  has  about 
1,500  miles  of  line,  and  4,500  miles  of  wire  in  oper- 
ation, from  New  York  to  Chicago,  etc.,  and  owns 
what  are  claimed  to  be  very  valuable  patents  in 
improved  wires  and  telegraphy.  Authorized  cap- 
ital stock,  $21,000,000,  of  which  about  $7,000,000 
has  been  issued.  Now  operated  by  the  United 
Lines  of  Telegraph. 

The  aggregate  mileage  of  telegraph  linos  in 
the  United  State  open  for  public  business  exceeds 
190,000  miles,  besides  railway,  government,  pri- 
vate, and  telephonic  lines,  length  not  ascertain- 
able. 

TELEOSAURUS,  a  genus  of  fossil  crocodiles, 
whose  remains  occur  in  tho  oolitic  rocks.  They 
are  found  associated  with  marine  fossils,  and  the 
peculiar  modification  of  their  skeleton  seems  to 
have  specially  fitted  them  for  an  aquatic  lire.  Both 
surfaces  of  the  vertebra}  were  slightly  concave,  tho 
hind  legs  were  large  and  strong,  and  tho  auterior 
portion  of  the  body  gradually  tapered  into  the  long 
and  slender  jaws,  which  were  armed  with  numer- 
ous equal  and  slender  teeth,  slightly  recurved,  aud 
admirably  adapted  for  tho  capture  f  fishes,  with 
which  the  oolitic  seas  abounded.  No  less  than 
twenty  species  have  been  described. 

TELEPHONES,  is  the  United  States.  The 
following  are  the  latest  statistics  made  public  by 
the  American  Bell  Telephone  Company,  which 
practically  monoi>olizes  the  telephone  business  in 
the  United  States: 


Mile*  <>f  win;  on 
Mill's  of  wiro  on 


Exchanges  . 
Branch  otflci 

poll'*  . . 

liuililiu 

Mill'*  of  win.'  undrryrouiHl  

Mil«'«  of  irirp  submarine  

Total  miles  of  wire 

Total  circuit*  

Total  cm  ploy  i-h..  . 
Tot^  subscribers.. 


1888. 

1889. 

1890. 

739 

712 

757 

452 

152 

471 

112,631 

154.009 

lu.225 

H1.2GT. 

1I.4K4 

H.OOU 

i7,o:w 

27,117 

:iii5 

530 

tiii:! 

14.J.4.<» 

170.471 

193.213 

143.  CM7 

154.,  780 

ti.lKI 

c,:no 

0.758 

158.712 

171.454 

185,003 

The  number  of  instruments  in  the  hands  of 
licensees  under  rental  at  the  b. ginning  of  1890  was 
444,801.  The  number  of  exchange  connections 
dally  in  the  United  Stales  is  1,240,147,  or  a  total 
per  year  of  over  400,000,000.   The  average  num- 


ber of  daily  calls  per  subscriber  is  6.13  The  com- 
pany received  in  rental  of  telephones  in  1889, 
$2,(157,361.  It  paid  its  stockholders  in  dividends 
in  1S89.  $1,838,913. 

The  Bell  Company  aud  its  subsidiary  companies 
represent  about  $80,000,000  of  capital ;  the  Long- 
Distance  Telephone  Companv  about  $5,000,000. 

TELEPHONING  LONG'  DISTANCES.  In 
April,  1891,  a  telephone  line  was  opened  for  public 
use  between  Paris  and  London,  a  distance  of  297 
miles.  There  has  been  telephoning  over  much 
greater  distances  in  the  United  States  since  1883, 
when  conversation  was  carried  on  between  Now 
York  and  Cleveland,  a  distance  ol  650  miles,  and 
since  then  communication  has  been  obtained  be- 
tween Boston  and  Chicago  (l,0OC  miles).  At  the 
time  of  the  great  blizzard  of  1888,  the  only  direct 
means  of  communication  between  BostoD  and  New 
York  for  several  days  was  ovet  along  distance  tele- 
phone w  ire,  which  withstood  the  storm  that  pros- 
trated all  the  other  lines.  A  charge  of  two  dollars 
is  made  for  three  minutes'  use  of  the  wiro  between 
the  English  and  French  capitals.  For  genera) 
article  on  the  telephone  soe  Britannica,  Yol.  XXIII, 
pp.  127,  135. 

TELESCOPES.  For  general  subject  see  illus- 
trated articlo  in  Britannica,  Vol.  XXII,  pp.  135- 
154.  Alvan  Clark  &  Sons,  of  Cambridgcport, 
Mass.,  constructed  in  1860  a  telescope  of  eighteen 
aud  one- half- inch  aperture,  then  tho  largest  re- 
fractor known.  It  was  originally  intended  for  tho 
University  of  Mississippi,  but,  being  prevented  by 
tho  Civil  War  from  reaching  its  destination,  it  was 
purchased  by  the  Chicago  Astronomical  Society 
and  mounted  at  the  Dearborn  Observatory.  In 
1873,  the  Clarks  completed  a  twenty-six-inch  re- 
fractor for  the  U.  S.  Naval  Observatory  at  Wash- 
ington, the  contract  price  for  which  was  $46,000. 
At  the  same  time  they  made  for  Mr.  Leander 
McCormlck  an  objective  of  a  slightly  larger  aper- 
ture, which  tbey  mounted  in  1883  at  tho  University 
of  Virginia.  In  1879  the  Clarks  entered  into  a 
contract  with  the  Russian  government  to  furnish 
an  objective  glass  of  thirty  inches,  and  in  1880  with 
the  trustees  of  the  Lick  Observatory  for  one  of 
thirty-six  iuclies.  Tho  ghiss  for  these  large  lenses 
comes  either  from  Birmingham,  England,  or  from 
Paris,  France.  The  makers  experienced  great 
difficulties  in  obtaining  disks  of  the  requisite  de- 
gree of  purity,  particularly  in  tho  case  of  the  thirty- 
six-inch  crown-glass  disk,  which  involved  nearly 
three  years'  labor  and  nineteen  failures,  befoie  a 
suitable  piece  was  obtained,  of  smaller  objectives 
tho  Clarks  have  made  a  great  number,  some  sixtv 
or  more,  between  the  apertures  six  and  twelve 
inches. 

The  mounting  for  the  thirty-inch  Pulkowa  (Rus- 
sian) objective  was  made  by  a  firm  of  Hamburg, 
Oermany,  and  that  for  the  Lick  Ions  by  Warner 
A:  Swasey,  of  Cleveland,  <  >hio.    The  eye  end  of  the 
Lick  telescope  is  provided  with  a  tine  position 
I  micrometer  made  by  Tauth  A:  Co.,  and  a  stellar 
I  spectroscope  made  by  Brashear.    For  use  as  a 
!  photographic  telescope,  a  third  (crown)  lens  of 
j  thirty-three-inch  clear  aperture  is  mounted  in 
front  of  the  objective,  its  application  shortening 
|  the  focal  length  of  the  telescope  uy  ten  feet.    It  i 
!  very  desirable  rohave  means  by  which  the  ordinar 
visual  objective  can  be  readily  transformed  into  j 
|  photographic  objective,  in  order  to  correct  th' 
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chromatic  aberration.  The  third  (photographic) 
Vus  is  removed  when  direct  observations  are  to 
be  made. 

Following  is  a  list  of  the  largest  reflecting  tele- 
scopes, and  another  list  of  the  largest  refracting 
telescopes  of  tho  world: 

LIST    OF    THE     LARCEST    REFLECTORS     IN  THE 
WORM). 


Lonl  Roane,  Birr  Cast 

Ireland  

Bessemer,  London . . . 
Sir  W.  Hersehel,  Slough 

Laasell,  Liverpool  

Melbourne  OliHorvut* 

PariH  Observatory  

Common,  Ealing  

Lord  Row»e.  Birr  Ca*tli< 
Toulouse  Observatory.. 
Marseilles.  Observatory. 
Harvard  College  Observ- 


(Vn- 
Ura- 


l*t 
128 

122 
122 

122 
120 
tf4 

aii 

80 


Mi 

4* 

4* 

4* 

47 

:i: 
'Mi 
:<H 


Lord  Rosac,  1844. 

Bessemer. 

Hersehel. 

Lassell,  I860  (doBtr'dl. 
(irulib,  1*70. 
Martin.  Kichciu,  1870. 
Calver  uud  Common, 

l«7y. 
Lord  Roiwe. 
Uvnrv.  Secretin. 

FolleHUlt.  " 

H.  Draper. 


LIST    OF    TUE     LARGEST     REFRACTORS    IX  THE 
WORLD. 


Lick  Observatory,  Mt. 
Hamilton,  Cul  

Pulkowa  

Nice  

(ireeuvieh  

Paris .................. 

Vienna  

MeCorniiek  Observatory 

Washington  

Newell,  M«U-sh«id.  Eng. 

Pnneeton  

Strassliurg  

Milan  

DenrtHirn  observatory 
(near  Chicago  i  

Dr.  Van  Duzee,  Buffalo. 

Warner  Obm-rvutory. 
Rochester  

Carleton  College  Observ- 
atory, Minn  

Washburn  Obsei vatory. 
Madison,  Wis  !. 

Dun  Eeht  Observatory, 
I  Lord  Lindiwyl  ...... 

Harvard  College  Observ- 
atory   

Pulkowa  Observatory. . 

Paris  Observatory...'... 


Lisbon  Observatory  — 

Huggws,  Ix>ndon  

Bniwit  Observatory.. . 
Bordeaux  observatory.. 
Litchfield  Okservatory, 

Clinton.  X.  Y  

Markree  Castle.  In  land. 
Columbia  College,  N<» 

York  

Dubley  Observatory,  Al- 

banr  


m  i 
7« 

71 

~tj 

o8| 
66 
W5 
63  i 

58' 

*>! 

47 
40  j 


:in 

US 


27. 
.r; 
is 
l« 

'■- 


in  i.i 
n>  ii, 

::y!  i.v; 


>■! 

> 

:w 
:is 
lis 
li." 

34 

34 


i ; 
n 
]  i 

;  i 

15 
•  I 

14 

<  ■ 


:a  lit 

33  13' 


Clark.     Warner  and 

Swiiwr,  l«s7. 
Clark.  Itcpsnld.  1884. 
Henry,  liautier.  188tL 
(iruhh. 

Murlin  (Kichtns) 

(irulib. 

Clark.  1HX3. 

•  lark.  lS7:t. 

Coke.  1SIW. 

Clark.  1**]. 

Merz.  H.jwold,  1879. 

Merz.  ls,U. 

Clark.  ISM. 
I'll/. 

•  lurk.  1880. 

Bnishear. 

Clark.  187U. 

Ornhb.  1875. 

Merz.  184.1. 
Mora.  1S40. 
Lerebours.  Bruimer, 
ISi  4. 

Merz  Hcnsuld.  18lil. 
(iruhb.  1871. 
Mera,  Cooke,  1880. 
Merz,  Kichen*.  1S80. 

Spencer  and  Eaton. 
Cauchoix,  lirnbl),  1834. 

Rutherford. 

Kit*. 


Ltsr  ok 


ctoics  — continued. 


ttlwfrrat„ry  «r  Owner. 


Harvard  College  Observ 

ntory  

Catania  Kliia  

Grecuaich  


Auu  Arbor.  Mich  

Vansnr  College,  Pough 


Morrison  Observatory . . 

Oxford.  England  

Cambridge,  Ktudand  ... 

Dublin,  Ireland  

RadclifTe  Obeorvatorv 

Oxfonl  !. 

Middletown,  Conn  

8.  V.  White,  Brooklyn. 

X.  Y  

Alleghany,  Pa  


narvanl  College  Obnerv 
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TELLER,  Henry  M.f  I'uited  States  senator, 
twru  in  Alleghany  county,  N.  Y.,  May  2:i,  1830. 
He  studied  law,  was  admitted  to  the  bar  in  New 
York,  iind  lias  since  practiced;  removed  to  Illinois 
in  18f>8.  and  thence  to  Colorado  iu  1801;  was 
elected  to  the  United  States  Senate  (on  tho  admis- 
sion of  Colorado  as  a  state),  and  took  his  seat  L>ec. 
4,  1S70;  was  re-elected  Dec.  1 1 ,  1870,  and  served 
until  April  17,  1882.  when  he  was  appointed 
Secretary  of  the  Interior  by  President  Arthur,  and 
served  until  March  3,  1885;  was  again  elected  to 
the  I'nited  States  Senate,  and  took  his  seat  March 
4,  1883.    His  present  term  expires  in  1S97. 

TEMHU,  Abatem h c,  or  Tam bookie,  the  name 
of  an  important  tribe  of  Kaffirs,  occupying  the 
region  east  of  the  present  boundary  of  the  Capo 
Colony,  where  it  forms  the  eastern  limit  of  the  dis- 
trict of  Queenstown,  formed  bv  Sir  Harrv  Smith, 
in  184U,  lS'H),  a  rather  elevated  plateau,  from 
which  flow  tho  headwaters  of  the  Kei,  Bashee, 
Tsomo,  and  other  important  rivers.  They  niim- 
l>er  about  90,000  souls,  and  are  of  a  less  warliko 
and  predatory  nature  than  the  adjoining  tribes  of 
the  Amaxosa  and  Amagaleka  K  alii  is.  They  have 
hn'ated  themselves  iu  the  unoccupied  country  east 
of  the  White.  Kei  and  Tsomo  Rivers,  a  good  pas- 
toral region,  but  rather  bare  of  wood. 

TEMPERANCE  REFORM.  See  Temperance 
Societies,  in  Hritannica.  Vol.  XXII,  pp.  lfW-100. 

TEMPERANCE  TEMPLE.  This  temple,  now 
approaching  completion,  is  one  of  the  notable 
buildings  of  Chicago.  The  corner-stone  was  laid 
in  the  presence  of  a  largo  audience  Nov.  1,  1800, 
with  imposing  ceremonies,  conducted  bv  Mian 
Frances  Wiliard,  president  of  the  Womon's  Na- 
tional Christian  Temperaueo  I'nion,  and  her  asso- 
ciates in  the  executive  administration  of  that 
society.  The  edifice  is  to  cost  $1,100,000,  and  i> 
to  be  ('..nipleti'd  by  Mav  1,  1892.  Its  foundatio:. 
uttv.-e.iix-s  1!)0  feet  on  LaSallo  street,  and  90  feet  or- 
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Monroe  street.  The  edifice  is  thirteen  stories 
high,  including  ten  stories  from  the  ground  level 
to  the  cornice,  nnd  three  stories  above  that  line. 
The  subjoined  accredited  description  has  been 
kindly  furuinhod  for  insertion: 


TKMPF-BANCK  TKMI'LK. 


It  will  bo  a  steel,  fire-proof  building,  the  first 
two  stories  being  faced  with  a  rich,  dark  red  gran- 
ite, aud  the  remaining  stories  to  the  cornice  with 
a  fine  pressed  brick,  made  to  order,  of  a  new  and 
corresponding  tint.  The  architecture  is  dcscrils-d 
as  French  Gothic.  The  LaSalle  street  front  bears 
a  very  striking  resemblance  to  the  Adams  street 
front  of  the  Pullman  Building.  Its  general  ground 

()lat  is  somewhat  in  the  shape  of  the  letter  11.  The 
wilding  cousists  of  two  immense  wings  united  by 
a  narrower  middle  portion,  called  a  vinculum.  In 
this  wing  there  will  Ihj  a  central  court,  70'  feet 
long  and  30  feet  deep,  on  the  Italic  street  front, 
and  n  similar  court  18  feet  deep  on  the  west  side 
of  the  building,  designed  to  admit  light  and  pro- 
mote ventilation,  as  well  as  a  feature  of  beauty. 
The  LaSalle  street  front  will  be  made  continuous 
by  a  lofty  stone  arch,  which  will  span  the  court 
and  form  the  main  entrance.  The  four  corners 
presented  to  LaSalle  street  will  receive  a  rounded 
turret  treatment,  and  the  intermediate  windows  in 
the  front  of  each  wing  will  be  grouped  under  a 
broad  arch  on  the  next  story.  The  steep  roof  is 
broken  into  terraces,  marking  the  three  stories 
above  the  cornice,  each  of  which  has  its  strikingly 
ttcautiful  gnthic  windows.  From  the  roof  of  the 
vinculum  rises  a  graceful  gold  bronze  Heche  to  the 
height  of  70  additional  feet,  surmounted  with  a 
symbolical  figure  of  a  woman  with  face  upturned 
and  arm  outstretched,  as  if  in  prayer.  The  archi- 
tectural effect  of  the  whole  desigu,  therefore,  is 
not  a  little  temple-like. 

In  the  interior  this  great  building  will  W  fully 
as  much  like  a  temple  of  mammon  as  a  temple  of 


temperance.  The  basement  will  probably  contain 
a  restaurant.  The  first  floor  has  already  been 
rented  to  three  banks,  with  the  exception  of  a 
large  room  at  the  southwest  corner  of  the  building 
and  a  broad  hall  leading  to  it  from  an  entrance  on 
Monroe  street,  near  the  northern  comer  of  the 
building.  This  reserved  room  Is  to  be  called 
Willard  Hall.  It  is  to  Ik*  the  trystiug  place  of 
the  temperance  advocates  of  the  world.  It  is  to 
be  beautified  with  fountains,  statuary,  paintings 
and  relics,  and  from  it  is  to  ascend  daily  for  all 
time  to  come  the  incense  of  prayer  for  the  abate- 
ment of  the  liquor  evil.  Even  the  broad  hallway 
leading  to  it  is  to  be  lined  with  marble  aud  em- 
blazoned with  memorials  of  the  temperance  con- 
flict A  considerable  portion  of  the  upper  floors, 
not  yet  selected,  will  be  used  for  the  other  work  of 
the  Women's  Christian  Temperance  I'nion ;  but, 
with  these  exceptions,  everything,  from  cellar  to 
garret,  is  to  be  rented  for  business  purposes.  To 
add  to  its  eligibility,  every  conceivable  modern 
convenience  will  be  provided,  and,  among  other 
things,  eight  great  elevators. 

Tins  enterprise,  under  the  auspices  of  the 
Women's  National  Christian  I'nion,  was  specially 
conducted  by  the  Women's  Building  Association', 
of  which  Mrs.  Matilda  B.  ('arse  was  the  head, 
The  association  proposes  to  raise  the  money,  or,  as 
it  claims,  has  already  raised  it,  bv  the  sale  of 
JrtiOO.OOO  worth  of  stock,  and  a  loan  of  sfCitlO.OOO, 
for  which  bonds  have  been  Issued,  secured  on  the 
property.  Hut  the  stockholders  are  under  obliga- 
tions to  sell  their  stock  to  the  association  at  any 
time  within  twelve  years,  aud  in  this  way  the 
women  intend  to  own  the  whole  outfit  in  a  short 
time.  The  process  of  raising  money  for  this  pur- 
pose is  going  on  incessantly  through  the  "  Cnion 
Signal,"  which  is  pressing  into  service  many  women 
and  children  in  the  I'nited  States  us  collators  and 
contributors.  There  is  no  doubt  of  ultimnte  ac- 
cess In  this  colossal  tlnauclal  venture.  The  build- 
ing, when  completed,  is  expected  to  bring  a  reve- 
nue of  !fci">0.tM)0  per  annum. 

TEMPLATE,  a  mold  in  wood  or  metal,  show- 
ing the  outline  or  profile  of  moldings,  from  which 
mold  the  workmen  execute  the  molding. 

TEMI'LEM ORE.  a  market  town  of  the  county 
of  Tippernry,  province  of  Munster,  Ireland,  situ- 
ated on  the  right  bank  of  the  River  Suir,  nine  miles 
north  of  Thurles.  Although  without  manufacto- 
ries of  any  note,  Templemoro  has  some  considera- 
ble share  of  iidand  traffic.  It  is  a  station  on  the 
Great  Southern  and  Western  Railway,  seventy- 
nine  miles  distant  from  Dublin.  The  public  build- 
ings, one  of  which  is  an  extensive  barrack,  are 
substantial,  but  without  any  noteworthy  architect- 
ural character.  The  population  in  1S71  was 
3,443,  of  whom  almost  all  were  Roman  Catholics. 

TEN  DA  COL  DE,  a  pass  over  the  maritime 
Alps. 

TENDER,  in  naval  language,  a  small  vessel  ap- 
pointed for  the  service  of  a  larger  one.  Steam 
gti n boats  are  most  cotumoulv  employed  as  tenders. 

TEN  KIM  >S  (Turk.  Bogdsha-Aditssi),  an  island 
iKilonging  to  Turkey,  in  the  northeast  of  the  >Egean 
Sea,  off  the  coast  of  thcTroad,  a.l>out  seventeen  miles 
south  of  the  western  entrance  to  the  Strait  of  the 
Dardanelles.  It  is  nl>out  flvo  miles  long  by  two 
broad. rocky, but  not  unproductive,  with  a  popula- 
tion of  more  than  6,000.  who  are  partly  Greeks  and 
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partly  Turks.  Tho  chief  town,  also  called  Tenedos, 
in'  Itogdsha,  on  the  northeast  coast,  is  the  seat  of 
a  Greek  bishop  and  Turkish  aga.  and  carries  on  an 
active  trade  in  wine. 

TEXES,  a  rising  seaport  of  Algeria.  100  miles 
west  of  tho  city  of  Algiers.  It  is  happily  situated 
for  commerce,  is  tho  entrepot  for  Orlcansville,  and 
tho  depot  for  the  supply  of  tho  army  with  pro- 
visions. It  is  at  once  fortunate  in  the  agricultural 
resources  of  its  territory,  In  its  mineral  wealth, 
and  its  position  in  respect  to  transit-trade.  The 
population  of  the  commune  is  about  8,000. 

TENNESSEE,  State  of.  For  general  article  on 
Tennessee, see  Kritannica,  Vol.  XXIII,  pp.  170-170. 
The  censiH  of  1890  reports  the  area  ami  popula- 
tion as  follows:  Area,  42,050;  population,  1,707,- 
518,  an  increase  during  the  decade  of  225,160. 
Capital,  Nashville,  with  a  population  of  70,168. 
The  following  table  gives  the  imputation  of  the 
cities  and  towns  of  the  State,  which  in  1890  had 
each  over  8,000  inhabitants;  also  their  population 
in  1880,  and  their  ratio  of  Increase: 


JJHU  ami  rorrtATioN  —  continued. 


Cum  o  i>  Town*. 

IKW. 

l.-.KI. 

liirrnuu- 

IVr 

Cent. 

21,100 
10,09 
£2.535 
04,495 
76,108 

12,892 

5.:r77 

!l.«KlJ 
33.592 
13,300 

lo.2«s 
4,008 
18,843 

30,903 
33,818 

125.72 

Mi  Til 

132  4!) 

92.00 

;r.  7ii 

Knoxville  

Areas  ani»  Population  by  ConNTiKs.   The  ' 
land  areas  in  square  miles,  and  the  population, 
severally,  of  tho  counties  of  the  state  were  as  fol- 
lows in  1890: 
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(iovERNoits  OF  TED xksskk.  The  following  is  a 
complete,  list  of  the  governors  of  the  state,  with 
the  periods  and  tlatcs  of  service: 


John  Sevier.  1796-1801. 
Archibald  Koano,  lsoi-03. 
John  s.  v  Sex,  1*03-09. 

William  Blount.  1809-15. 
JoMiih  MeMinn.  1815-21. 
William  Carroll.  1821-27. 
Siimui'l  Houston.  1827-2!). 
William  Carroll.  1829-35. 
Xewi«n  Cannon.  1*35-39. 
Jamaa  K.  Polk,  1839-41. 

James  I'.  Jones,  1841-15. 
Aaron  V.  Brown.  1845  47. 
N.  il  &  Brown.  1847-19. 

William  Trousdale.  I84'i  :.i 


"STATE  OF  KBAXKLiy. 
John  Sovier,  1785-1788. 

TK1IKIIUKV  OF  TKNSfcMKK. 

William  Blount,  1790-1796. 
STATE  OF  TK.VNES8KK. 


William  B  Campbell.  1861-53 
Andrew  Johnson.  1853-57. 
Ishntn  O.  Harris,  1857-02 
Andrew  Johnson.  1862-05. 
Wm.  O.  Browulow,  1805-69 
He  Witt  C.  Sentcr,  1809-71 
John  C.  Brown,  1871-75. 
James  I».  Porter,  1875-79. 
Albert  S.  Marks.  1879-81 
Alvin  Hawkins.  1881-83. 
Wm.  B.  Bate.  1883-87. 
Hubert  L.  Taylor.  1887-91. 
John  P,  Buchanan.  1891-93, 
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The  governor's  Ri.arr  is  $4,000. 

Brief  Historic  Outline.  Tcnneaseo  was 
early  claimed  by  North  Carolina  as  a  part  of  her 
territory.  In  1757  Fort  Loudon  was  erected  on  the 
Tennessee  River.  The  North  Carolina  people  set- 
tled in  tbo  Ilolstou  River  region.  Other  early 
settlers  came  from  Virginia  and  South  Carolina. 
In  the  Revolutionary  War  the  settlors  joined  the 
patriots,  and  in  1776  fought  with  and  signally 
defeated  the  Indians.  Early  in  1785  the  settlers  in 
East  Tennessee  formed  a  statu  government  of  their 
own,  namingtheir  new  state  Franklin  or  Franklaud, 
and  holding  their  first  legislature  later  in  the  same 
year.  On  June  1,  1796,  a  state  constitution  was 
adopted,  and  the  new  state  was  admitted  into  the 
Union.  Knoxville  became  the  capital.  An  ordi- 
nance of  secession  was  adopted.  Numerous  severe 
battles  were  fought  during  the  Civil  War.  In 
April,  1865,  the  legislature  ratified  the  Thirteenth 
Amendment,  and  July  15th  the  Fourteenth 
Amendment. 

Progress  of  population  in  Tennessee  by  decades: 
lu  1790,  35,091;  1800,  105,002;  1810,  261,727; 
1820,422.771;  1830,681.904;  1840.829.210;  1850, 
1,002,717;  1800,  1,109,801;  1870,  1,258,520;  1880, 
1,542.359;  1890,  1,767,518. 

For  numerous  other  items  of  interest  relating  to 
the  State  of  Tennessee,  sec  the  article  I'xited 
States  in  these  Revisions  and  Additions. 

TENNIEL,  Johs,  artist,  born  in  1820.  Show- 
ing the  possession  of  artistic  taste  at  an  early  age. 
he  may  be  considered  ius  entirely  self-taught.  He 
was  a  successful  candidate  in  one  of  the  cartoon 
competitions  .for  the  decoration  of  Westminster 
Hall,  and  painted  a  fresco  for  the  Palace  at  West- 
minster. His  illustrations  of  books,  although  not 
comprising  many,  have  always  boon  characterized 
by  great  taste.  'When  Alice  in  Wonderland  made 
its  appearance,  some  portion  of  the  uotico  it  ob- 
tained may  fairly  be  attributed  to  his  illustrations 
of  the  book.  In  1851  he  joined  the  staff  of"  Punch," 
with  which  newspaper  he  has  since  been  connected, 
and  for  which  ho  draws  the  cartoon.  Many  of  his 
sketches  have  obtained  world-wide  notice  by  this 
means,  among  the  most  famous  of  his  recent  car- 
toons being  one  that  appeared  in  March,  1890,  en- 
titled Dropping  the  Pilot.  The  original  of  this 
sketch,  which  had  reference  to  the  resignation  of 
Prince  Bismarck,  was  purchased  by  the  Earl  of 
Roseberv  and  presented  to  the  ex -chancellor. 

TENNYSON,  Alfred,  Barox  (creat.  1884), 
the  son  of  Rev.  George  Clayton  Tennyson,  rector 
of  Somersby,  Lincolnshire;  born  at  Somersby, 
England,  in  1809.  He  was  educated  at  Oamhridge, 
where  be  gained  the  Chancellor's  medal  fur  his 
poem  in  blank  verse,  Timbiu  too ;  married  Emily, 
daughter  of  Henry  Selwood,  of  Pcasmore,  and 
niece  of  Sir  John  Franklin;  has  been  Poet  Lau- 
reate since  1850.  He  published  in  1830  his  first 
volume.  Poems  Chiefly  Lyrical;  followed  by  Poems; 
Hie  Princess—  which  contains  what  many  con- 
sider the  finest  of  his  lyrics;  Tears,  Hie  Tears; 
May  Queen,  and  Locksley  Hall;  In  Mcmorinm — a 
tribute  to  the  memory  of  Arthur  Hallam,  son  of 
the  historian;  this  fine  poem  wasat  first  published 
anonymously.  His  other  chief  works  Iteing  Maud: 
Idylls  of  the  Kiny;  Enoch  Arden;  The  Holy  Cruil; 
The  Window,  or  the  Songs  of  the  Wren :  (iartth 
and  Lynette;  Queen  Mary:  Harold:  The  Cap; 
The  Promise  of  May;  The  Cup  and  ,he  Falcon; 


Beeket;  Tire»ia$;  JxtfUley  Hall;  Sixty  Wart  After 
—which  attracted  a  great  deal  of  attention;  Jubilee 
Ode,  published  in  1887.  Lord  Tennyson  has  for 
many  years  resided  at  Freshwater,  in  the  Isle  of 
Wight  ;  Aldworth;  or  at  Rundhurst,  Sussex.  Al- 
most simultaneously  with  the  publication,  in  1889, 
of  Asolando,  by  Robert  Browning,  a  volume  of 
poetry  by  Lord  Tennyson  was  issued,  entitled 
Demeter,  and  containing  some  very  choice  poems. 
Among  its  contents  was  Crossing  the  Bur,  which, 
bv  its  exquisite  music,  excited  great  admiration. 

"TENTACCLITES,  a genusof  obscure  annulated 
tapering  shells,  found  abundantly  in  some  strata  of 
Silurian  age.  They  are  generally  referred  to  an- 
nelids, but  the  structure  of  the  shell  seems  to 
exhibit  greater  affinities  to  recent  pteropodous 
molluscB. 

TENTERDEN,  a  municipal  borough  andmarket- 
town  in  the  Weald  of  Kent,  eighteen  miles  south- 
east of  Maidstone.  The  church,  which  contains 
portions  of  Early  English,  is  surmounted  by  a 
massive  and  lofty  perpendicular  tower.  Tradition 
asserts,  that  a  quantity  of  stones,  which  had  been 
got  together  for  the  purpose  of  strengthening  the 
sea-wall  of  the  Goodwin  Sands,  wero  employed  in 
the  building  of  this  tower,  and  that  when  the  next 
storm  came,  the  district  of  Goodwin  Sands,  which 
had  formerly  belonged  to  the  mainland,  was  sub- 
merged. Thus  arose  the  popular  saying,  that 
"  Tenterden  steeple  was  the  cause  of  the  Goodwin 
Sands."    Population  in  1871,  3,669. 

TEKCE  (Liit.  tertia  —  i.  e.,  horn,  the  third  hour), 
one  of  the  "  Lesser  Hours  "  of  the  Roman  Brevi- 
ary. 8«  called  from  the  time  of  the  day  for  which  it 
is  fixed. 

TERCE,  in  the  law  of  Scotland,  the  interest  or 
estate  which  a  widow  has  in  the  land  of  her  de- 
ceased husband  at  common  law.  This  amounts 
to  a  life  rent  of  one-third  of  such  estates. 

TERENTIUS  AFER,  PrnLit  s.  the  comic  poet, 
born  at  Carthage,  195  B.C.  By  birth  or  purchase, 
he  became  the  slave  of  the  Roman  senator,  P. 
Terentius  Lucanus,  who,  out  of  regard  to  his  hand- 
some person  and  unusual  talents,  educated  him 
highly,  and  finely  manumitted  him.  On  his  man- 
umission, he  assumed,  of  course,  bis  patron's 
no  men  Terentius.  His  first  play  was  the  Andria, 
written  in  his  twenty-seventh  year,  but  not  acted 
till  166  n.c.  Its  success  was  immediate.  He  is 
supposed  to  have  died  in  bis  thirty-sixth  or  thirty - 
seventh  year,  leaving  one  daughter  Six  comedies 
are  extant  under  the  name  of  Terentius,  which  are 
perhaps  all  he  produced,  namely  :  A  ndria,  Hecyra, 
Heauton-timoroumenos,  Eunuehus,  Phormio  and 
Adclphi.  In  conjunction  with  Plautus,  Terentius, 
on  the  rovival  of  letters,  was  studied  as  a  model  by 
the  most  accomplished  play-writers.  His  language 
is  pure  and  almost  immaculate. 

TERHUNE.  Mary  Vircixia,  an  American  au- 
thoress, known  by  her  pen  name  as  Mariox  Har- 
laxd,  daughter  of  Samuel  Hawes,  a  merchant  of 
Virginia,  and  wife  of  Edward  Terhune,  D.D.,  of 
Brooklyn,  born  in  Amelia  county,  Va.,  about  1830. 
She  began  to  write  for  tbo  newspapers  at  the  age 
of  fourteen,  and  at  sixteen  published  in  a  maga- 
zine a  sketch  entitled  Marrying  from  Prudential 
Motives,  which  was  copied  in  England,  translated 
for  a  French  magazine,  retranslated  for  a  London 
periodical,  and  copied  again  in  its  altered  form  in 
the  United  states.    Besides  many  novels,  she  has. 
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written  a  number  of  popular  works  on  housckeep-  J 
ing :  was  for  some  time  editor  of  "  Babyhood  " ; 
has  cMlitc-d  special  departments  of  "  Saint  Nich- 
olas "  ami  "  Wide  Awake  ";  and  was  the  founder, 
in  1888,  of  the"  Home-Maker." 

TERMINI'S,  a  Roman  divinity,  supposed  to 
preside  iiver  public  and  private  boundaries.  < )rigi- 
nally,  he  appears  to  have  been  the  same  ns  Jupiter 
himself,  but  gradually  he  was  recognized  as  a. sep- 
arate and  distinct  god.  Hardly  any  religious  eon- 
ception  is  more  thoroughly  characteristic  of  the 
Romans,  that  land-loving,  law-reverencing  peo- 
ple, than  the  conception  of  Terminus,  whose  wor- 
ship was  practiced  flown  to  a  late  period. 

TERRA-FIRM  A,  a  term  frequently  employed  to 
denote  continental  land  as  distinguished  from 
islands.  But  it  was  at  one  time  more  specially 
applied  —  first,  to  all  tho  mainland  of  Italy  which 
acknowledged  the  supremacy  of  Venice;  and  sec- 
ondly, to  the  extensive  tract  of  South  America, 
hounded  by  the  Pacific  Ocean,  Peru,  the  Silvas  of 
the  Amazon,  the  Atlantic  Ocean,  and  the  Isthmus 
of  Panama,  which  mostly  belonged  to  the  Span- 
iards during  the  last  century.  •  In  a  still  more  re- 
stricted sense,  the  term  was  applied  by  the  Span- 
iards to  the  Isthmus  of  Panama  itself. 

TKRRK  HAUTE,  a  city  of  Indiana.  Population 
in  1890,  30,217.  See  Britauuica,  Vol.  XXIII, 
p.  MY 

TERRELL,  a  town  of  Texas,  in  Kaufman 
count v,  a  thriving  trading  and  shipping  point. 

TERRY.  .Miss  Ei.lkx,  an  English  actress,  born 
at  Covcutrv  in  IS48.  She  made  he'-  first  appear- 
ance on  the  stage  during  Charles  Kean's  Shake- 
spearian revivals  in  I8.r)8,  playing  the  parts  of 
Mamillius  in  The  Winter's  Talc  and  Prince  Arthur 
in  King  John.  When  only  fourteen  she  was  a 
member  of  Mr.  Chute's  Bristol  company,  which  in- 
cluded Mrs.  Kendal,  Mrs.  Lahonchere,  Kate  Bishop, 
and  several  other  now  prominent  members  of  the 
profession.  She  made  her  debut  in  London,  in 
1803,  as  Gertrude  in  The.  Little  Treasure,  and  until 
1864,  played  Hero  in  Much  Ado  Alxiut  Nothing, 
Mary  Meredith  in  Our  American  Cousin,  and  other 
secondary  parts.  In  that  year  she  married  ami 
left  the  stage,  hut  reappeared  again  in  1807,  in  The 
Jkvihle  Marriage  at  the  Now  Queen's  Theater, 
London.  She  afterward  joined  Mr.  and  Mrs.  Ban- 
croft at  the  Prince  of  Wales'  Theater,  where  she 
acted  the  part  of  Portia.  In  1878  she  made  her 
first  appearance  at  the.  Lyceum,  and  has  since,  in 
conjunction  with  Mr.  Irving,  played  in  the  longest 
runs  ever  known  of  Hamlet,  The  Merehttnt  of 
Venice,  Romeo  and  Juliet,  and  Much  Adit  Almut 
Nothing.  She  has  also  appeared  as  Viola  in 
Twelfth  Night,  Henrietta  Maria  in  Charles  /.,  Cam- 
ma  in  Tennysou's  tragedy  of  The  Cup,  and  Ruth 
Meadows  in  Eugene  Aram.  She  achieved  immense 
success  as  Marguerite  in  \Y.  G.  Wills'  play  of 
Faust.  She  accompanied  Mr.  Irving  on  his  Amer- 
ican tour  in  1887,  and  afterward  reappeared  at  the 
Lyceum  in  Faust,  and  at  the  same  theater  played 
as  Ladg  Macbeth  and  in  Dead  Heart.  In  1S90  she 
appeared  as  Lucy  Ashton  in  ltaeensn-wd,  with 
great  success. 

TERRY.  William  I...  member  of  Congress, 
born  in  Anson  county,  X.  C,  Sept.  27,  18T>0. 
He  removed,  with  his  parents,  to  Mississippi  in 
18T>7,  and  to  Arkansas  in  1801 :  was  educated  at 
Bingham's  Military  Academy,  .North  Caroliua.  and 


Trinity  College,  North  Carolina,  graduating  in 
1872  ;  entered  the  profession  of  law  in  November, 
1873;  was  an  officer  of  Arkansas  state  troops  in 
1874;  was  elected  a  member  of  the  City  Council  of 
Little  Rock  in  1877,  and  a  state  senator  in  1878, 
serving  as  president  of  the  Senate ;  was  city  attorney 
of  Little  Ruck  eight  terms.  Was  a  delegate  to  the 
Democratic  National  Conventions  of  1884  and 
1888.  In  1800  was  elected  a  representative  from 
the  Fourth  Congressional  District  of  Arkansas  to 
the  LI  I.  Congress. 

TEWFIK,  Mohammed  Tkwkik  Pasha,  Khe- 
divk  ok  Egypt,  eldest  son  of  Ismail  Pasha,  born 
in  1852.  He  was  made  president  of  council  by  his 
father  upon  dismissal  of  Nubar,  in  1878.  and 
worked  for  a  few  weeks  loyally  with  his  colleagues, 
Sir  Rivers  Wilson  and  M.  de  Blignieres,  but  re- 
signed rather  than  lie  party  to  the  coup  d'etat. 
On  deposition  of  Ismail  he  was  proclaimed  Khe- 
dive by  Sultan's  firman,  in  1879;  gave  loyal  sup- 
port to  Dual  Control,  1879-82.  He  was  unable  to 
resist  rebellion  of  Arabi,  but  refused  to  take 
refuge  in  British  ships.  After  bombardment  of 
Alexandria  be  entered  into  negotiations  with  the 
English,  and  proclaimed  amnesty  to  all  who  would 
return  to  obedience.  This  being  inetlectual,  after 
Tel-el-Kebir  Tewtik  returned  to  Cairo.  He  be- 
haved with  great  courage  during  the  outbreak  of 
cholera  in  1883,  when,  accompanied  by  his  wife, 
he  visited  the  sick  in  spite  of  the  remonstrances  of 
ministers.  Alter  18H4  he  usually  acted  under  the 
influence  of  Sir  K.  flaring.  Though  a  Mohammedan, 
Tewtik  was  strongly  opposed  to  the  Moslem  institu- 
tions of  polygamy  and  slavery.   He  died  in  1892. 

TEXARK  ANA,  a  town,  the  county  seat  of  Miller 
county,  Ark.,  an  important  railway  center,  situated 
about  One-half  in  Arkansas,  and  the  rest  in  Texas. 
It  is  an  important  point  on  the  southern  line  to  the 
Pacific  coast.  Tho  post-oflice  is  in  the  state  of 
Arkansas.    Population  in  1890,  3,480. 

TEXAS.  State  ok.  For  general  article  on 
Texas,  see  Britauuica.  Vol.  XXIII,  jtp.  202-200. 
The  census  of  1890  reports  tho  area  and  population 
as  follows:  Area  205,780;  population,  2.23YY23. 
an  increase  during  the  decade  of  (543.774.  Capi- 
tal, Austin,  with  a  population  of  14.470.  The  fol- 
lowing table  gives  the  population  of  the  cities  and 
towns  of  the  state,  which  in  1890  had  each  over 
8,000  inhabitants:  also  their  population  in  1880, 
and  their  rate  of  increase: 
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The  census  report  of  several  other  cities  and 
towns  are  as  follows:  Brenham,  4,OS3 :  Cor))tis 
Christi,  4.378;  Corsicana,  8.278;  Gainesville, 
0£G3:  Marshall.  7.190;  Palestine.  Y&34;  Shcr- 
man.  7,322:  Tyler,  0,908:  Navasota.  Y010. 
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AREA  AND  POPULATION  —  eOlltinucd 


Mitchell 
Montague 
Montgomery 
Moore 

Monte 

Motley 
Naco^dochcH 
Navarro 
Nawton 
JJolan 
Jiueoe* 
Ochiltre 
Oldham 
Orange 
Palo  Pinto 
Panola  .... 
Parker 
Parmer 
Pecos 
Polk  . 
Potter 
Presidio 

KlUUH 

Randall 
Red  Kirer 

Refugio 
Rokerti . . 
Robertaon 
Rock  n  ail 
Runnel* 
Ru«k 
Sabine 
S»u  Augustine 
San  Jacinto... 
San  Patricio  . . 
Sau  Saba   


•Scurry 
Shackelford 
Shelby  .... 
Sherman 
Smith 
Somervell 

Starr   

Stephen" . 
Stonewall 
Sutton  . . . 
Swisher 
Tarrmit 
Taylor 
Terry .... 
Throckmorton 
Titun 

Tom  Green. 
Travis 
Tntiitr 
Tyler!. 
Uiwhur 
Cptou  . 
I'val  lo  .... 
V.l  Verde 
Van  Zau.lt 
Victoria 

Walker 

Waller 
Ward 

Waih.niftou 
•.V.  I.I,  .. 
<V  barton 
Wheeler 
Wichita 

Williarir 


Governors  of  Texas.  The  following  laau 
plete  list  of  the  governors  of  tho  state,  with  the 
periods  and  dates  of  service: 

PROVISIONAL  OOVKKNOK  BKFORK  THK  II KCL  A  RATION  OK  IJTO8 
rKNKKN.K  OK  MKXI>  AN  CONTROL. 

llonry  Smith.  1835-3C. 


David  G.  Burnet.  1836-30. 
Sam  Houston,  1836-38.  I  Sam  Houston 

Mirabeau  B.  Lamar,  1838-40.   |  A iiboh  J ones,  l*U^4<i 

OOVfcKNOttS  OK  THE  STATE. 


David  J.  Buniet,  1840-41. 
uston.  18 


J.  P.  Henderson.  184«-47. 
Geo.  T.  Wood,  11*47-49. 
P.  Uanaboromth  Bell,  1849-53 
Edward  M.  Pease,  18X1-57. 
11.  ti.  Runnels,  1857-54*. 
Sam  Houston,  1859-fil. 
Edward  Clark,  18G1-6I, 
Francis  B.  Llibbock,l8Al-<C<. 
Pendleton  Murrar,  184>3-»S. 
A  J.  Hamilton.  l865-»Ki 


J.  W  Throckmorton.  1866-67 
Edward  M.  Pcaae,  18*7-70. 
Kdmniid  J  Davis.  1870-74. 
Richard  Coke.  1874  76. 
Richard  Hubbard.  1870  79. 
Orum  U.  Roberts,  187983. 
John  Ireland,  1883  87. 
Lawrence  S.  Roks.  1887 -91. 
James  S.  Uogjr,  1891  93. 


The  governor's  salary  is  $4,0(10. 
Brief  Historic  Chronology.   Do  La  Salle,  a 
Frenchman,  landed  at  Matagorda  Bav  in  lo87,  and 
erected  Fort  St.  Louis.  He  was  soon  after  murdered 
by  some  of  his  own  men,  and  his  colony  failed. 
Capt.  Alouzo  de  Leon,  a  Spaniard,  es-.ablished  a 
mission  and  trading  post  on  the  site  of  the  fort  in 
1690.   This  settlement  was  also  abandoned.  In 
1<14  Capt.  de  St.  Denis  succeeded  in  establishing 
three  missions  on  the  Kio  Grande.    In  1733  a 
French  colony  was  established  on  Red  River, 
against  the  protest  of  the  Spaniards.    After  the 
Louisiana  purchase  by  the  United  States  a  contro- 
versy with  respect  to  the  boundary  line  took  place 
with  Texas,  Spain  claiming  land  east  of  the  Sabine 
River,  and  the  United  States  claiming  the  land 
west  of  the  Kio  Grande.    In  the  treaty  of  1811),  in 
which  Spain  ceded  Florida  to  the  United  States, 
)  the  latter  guaranteed  to  Spain  her  territory  west  o( 
the  Kio  Grande.    Mexico  became  independent  of 
Spain  in  1820.  The  Texan  war  with  Mexico  began 
Oct.  2,  1835,  and,  on  Nov.  12,  1835,  a  provisional 
government  was  formed.    Several  bloody  battlea 
followed.    On  March  17th  the  Texans  adopted  a 
republican  constitute,  and  elected   David  G. 
Burnet  president  of  the  Republic  of  Texas.  The 
decisive  battle  was  fought  at  San  Jacinto,  April 
21st,  Gen.  Sam  Houston  leading  the  Texaim  to 
success.    The  United  States  acknowledged  the 
independence  of  Texas  in  March,  1837.  Annexa- 
tion of  Texas  to  the  United  States  was  votod  by 
Congress,  Dec.  27,  184"),  and  accepted  bv  Texan, 
Feb.  19,  184(5.    Texas  followed  the  rest  of  the 
South  in  tho  Civil  War  of  1860-U5.    In  March, 
1870,  Texas  was  formally  restored  to  the  Union. 
In  February,  1876,  a  new  state  constitution  was 
adopted. 

Progress  of  population  in  Texas  by  decades-  In 
1850,212,592;  I860.  1104.215;  1870,818.579;  1880, 
1,591,749;  1890,  2,2.35,523. 

For  numerous  other  items  of  interest  relating  to 
Texas,  see  the  article  United  States  in  these 
Revisions  and  Additions. 

THALLOGKNOCS  PLANTS,  those  acotvle- 
donous  plants  which  exhibit  the  greatest  simplic- 
ity of  structure,  consisting  of  a  mere  thallus  with 
reproductive  organs.  Of  this  description  are 
Alfltr,  Churarnr.  Funtfi  and  Lichens. 

THANX,  a  town  of  Alsace,  in  the  former 
French  department  of  Haut-Kbiit.  prettily  situ- 
ated at  the  foot  of  a  hill,  crowned  bv  the  ruins  of 
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the  castle  of  Engelburg,  thirteen  miles  northwest 
of  Mulhoufie.  It  contains  a  superb  Gothic  church, 
surmounted  by  a  spire  of  delicate  open  work  up- 
ward of  300  feet  high-  Cotton  cloths,  chemicals 
and  machinery  are  manufactured.  Population  in 
1871,  8,052. 

THEOLOGICAL  SEMINARIES  IN  THE 
UNITED  STATES.  According  to  the  latest  re- 
port of  the  U.  S.  commissioner  of  education  the 
theological  schools  in  the  United  States  were,  in 
1887,  as  follows: 


No.  of 

No.  Of  l&' 

jto.01  Wo- 

Schiwln. 

atniclxm. 

den  t* 

10 

107 

1,014 

Free  Baptiat  

2 

11 

78 

17 

ISO 

663 

IT 
1  4 

1.UQ7 

16 

107 

646 

MethodUt  ProU-stMt  

2 

10 

26 

2 

20 

207 

1 

3 

39 

1 

5 

20 

14 

81 

749 

2 

19 

327 

2 

19 

615 

1 

3 

22 

Protastaut  Episcopal  

12 

08 

286 

11 

06 

378 

3 

°2 

61 

1 

"7 

30 

6 

18 

236 

5 

15 

73 

6 

£2 

1 

6 

■1 

30 

152 

Uuitad  Bix-thron  

'i 

9 

63 

9 

! 

4 

3 

9 
82 

Total  

145 

867 

6.300 

In  the  following  list  we  give  the  names  and 
locations  of  these  schools,  together  with  the  dates 
of  their  organizations. 


The  Baptist  Thbological  Schools  are  (The 
dates  tell  when  founded): 

1.  Uamilton  Theological  Seminary,  at  Hamil- 
ton. N.  Y.,  1820. 

2.  Newton  Theological  Institution,  at  Newton 
Coutre,  Mass.,  1825. 

3.  Rochester  Theological  Seminary,  at  Roches- 
ter. N.  V.,  1S50. 

4.  The.  Southern  Baptist  Theological  Seminary, 
at  Greenville,  S.  C,  1859. 

5.  The  Baptist  Union  Theological  Seminarv,  at 
Morgan  Park,  111.,  im. 

0.  The  Atlanta  Theological  Seminar)',  at  At- 
lanta, Gn.,  1867. 

7.  Richmond  Theological  Seminary,  at  Rich- 
mond,  Va..  18b7. 

8.  Crozer  Theological  Seminary,  at  Upland, 
Delaware  county,  Pa.,  1867. 

9.  Shurticft"  College,  at  Upper  Alton,  Ml.,  1827. 

10.  Wayland  Seminary,  at  Washington,  D.  C, 

jBtifj. 

11.  Shaw  University,  at  Raleigh,  N.  C,  1865. 

12.  Roger  Williams  University,  at  Nashville, 
Tenn.,  1805. 

13.  William  Jewell  College,  at  Liberty,  Mo., 
3868. 

1A.  The  Benedict  Institute,  at  Columbia.  S.  C, 
1871. 

15.  Jackson  College,  at  Jackson,  Miss.,  1877. 


SEMINARIES.  1489 

10.  Indian  University,  at  Muskogee,  Indian  Ter- 
ritory, 1880. 

17.  The  Selma  University,  at  Selma,  Ala.,  187/, 

18.  Bishop  College,  at  Marshall,  Texas,  1881. 

19.  Leland  University,  at  New  Orleans,  La. 

FREE-WILL  BAPTISTS. 

1.  Hillsdale  Collogo,  at  Hillsdale,  Mich.,  1852. 

2.  Bates  College  Theological  Seminary,  at  Lew- 
iaton,  Me.,  1870. 

ROMAN  CATHOLIC  THEOLOGICAL  SCHOOLS. 

1.  Theological  Department  of  St.  Sulptoe  and 
St.  Mary's  University,  Baltimore,  1791. 

2.  Theological  Department  of  Mount  St.  Mary's 
College,  Emmittsburg,  Md.,  1808 

3.  Theological  Department  of  Viateur's  Col- 
lege, Bourbounais  Grove,  111. 

4.  St.  Vincent  Seminary,  Gormantown,  Phila- 
delphia, 1818. 

5.  Theological  Seminary  of  St.  Chnrlcs  Bor- 
romoo,  at  Overbrook.  Pa.,  1832. 

6.  St.  Vincent's  Theological  Seminary,  at  Cape 
Girardeau,  Mo.,  1843. 

7.  St.  Mary's  Theological  Seminarv.  at  Cleve- 
land, Ohio,  1849. 

8.  St.  Meinrad's  Theological  Seminary,  at  St. 
Meinrad,  Ind.,  1854. 

9.  St.  Joseph's  Theological  Seminarv,  at  Trov, 
N.  V.,  1864. 

10.  St.  Charles  Borromeo  Theological  Seminary, 
at  Carthagena.  Ohio,  1864. 

11.  Seminarv  of  St.  Francis  of  Sales,  at  St.  Fran- 
cis, Wis..  1855! 

12.  Diocesan  Seminary  of  the  Immaculate  Con- 
ception, at  South  Orange,  N.  J.,  18">6. 

13.  College  and  Seminary  of  our  Lady  of  Angels, 
at  Suspension  Bridge,  N.  Y.,  1856. 

14.  St.  Bonavcnture's  Seminary,  at  Alleghany, 
N.  Y.,  1859.  r 

15.  Rt.  John's  l.'niverwfy,  Oollegevillc,  Minn.,  for- 
merly St.  John's  Seminary,  St.  Joseph,  Minn..  1S57. 

16.  Ecclesiastical  Department  of  the  Monastery 
of  St.  Thomas  Villanova,  at  Villanova,  Pa..  1842, 

17.  l*reston  Park  Theological  Seminary,  at 
Louisville,  Ky.,  1870. 

LUTHERAN  THEOLOGICAL  SEMINARIES. 

1.  The  Theological  Seminary  of  the  general 
Synod,  at  Gettysburg.  Pa.,  1826. 

2.  The  Theological  Seminary  of  the  Synod  of 
Ohio,  at  Columbus,  Ohio,  1830. 

3.  The  Theological  Seniiuary  of  the  South,  at 
Newberry,  S.  C,  1830. 

4.  Tho  Theological  Seminary  of  the  Evangel- 
ical Lutheran  Church,  at  Philadelphia,  1864. 

5.  Concordia  Seminary,  at  St.  Louis,  Mo.,  1830. 

6.  Wittonbcrg  College,  at  Springfield,  Ohio, 
1845. 

7.  Wartburg  Seminary,  at  Meudota,  111.,  1856. 
.  8.  The  Missionary  Institute,  at  Solinsgrove,  Pa., 
1858. 

9.  Augustana  Seminary,  at  Rock  Island,  111., 
18W. 

10.  Hartwick  Seminary,  in  Otsego  couutv,  N.  Y., 
1815. 

11.  Augsburg  Seminarv,  at  Minneapolis,  Minn., 
1862. 

12.  Luther  Sominary,  at  Madison,  Wis.,  1876. 

13.  The  Evangelical  Lutheran  Theological  Sem- 
inary, at  Milwaukee,  Wis.,  1878. 
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14.  Tin-  Bed  Wing,  at  Red  Wine.  Minn. 

15.  The  Theological  Seminary  at  Alton.  Minn., 
1881. 

10.  Concordia  Col  lope,  at  Conover,  X.  ('.,  1883.  14.  An  Institute  for  Training  Colored  Ministers. 
17.  The    Theological    Seminary    at   Saginaw,    at  Tuscaloosa,  Ala  ,  1877. 


12.  Biddle  University,  for  colored  students,  at 
Charlotte,  X.  C,  181)8.' 

13.  Lincoln  University,  u.iir  Oxford,  Pa..  1871. 


Mich. 

METHODIST  EPISCOPAL  SEMINARIES. 

1.  De  Pauw  Cniyersity,  at  Grcencastle,  Ind., 
1837. 

2.  The  Theological  Department  of  Boston  Uni- 
versity.  at  Boston,  Mass.,  1876. 

3.  Garrett  Bihlical  Institute,  at  Evanston.  111.. 
1856. 

4.  Wallace  College  (German),  at  Berea,  Ohio, 
1864. 

5.  Central  Tennessee  College,  at  Xashville, 
Tenn.,  1866. 

6.  The  Gilbert- Haven  School  of  Theology,  at 
New  Orleans,  La.,  1866. 

7.  The  Drew  Theological  Seminary,  at  Madi- 
son, X.  J.,  1867. 

8.  The  Centenary  Bihlical  Institute,  at  Balti- 
more. Md.,  1867. 

9.  The  German- English  College,  at  Galena, 
111.,  1868. 

10.  A  Swedish  Theological  Seminary,  at  Evans- 
ton,  III-,  1870. 

11.  A  German  College,  at  Mount  Pleasant,  Iowa, 
1873. 

12.  The  Gammon  School  of  Theology  of  Clark 
Cniversity,  at  Atlanta,  Ga.,  1883. 

13.  McKendree  College,  at  I^lmnon,  111. 

14.  Central  Wesleyau  College  (German),  at 
Warrenton,  Mo.,  1804. 

15.  Vanderhilt  Cniversity,  at  Xashville.  Tenn., 
1872. 

16.  Trinity  College  of  M.  E.  Church  South. 

17.  Wilberforce  University  (African),  .it  Wilbcr- 
force,  Ohio,  1853. 

18.  Livingstone  College  (African),  at  Salisbury, 
X.  C. 

W  ESI. EVAN   METHODIST  Si'lliH  II„ 

The  Wheatoii  Theological  Seminary,  at  Whcn- 
U>n,  111.,  1881. 

PRESBYTERIAN  THEOLOGICAL  SEMINARIES. 

1.  Princeton  Theological  Seminary,  at  Prince- 
ton, X.  J.,  1812. 

2.  Union  Theological  Seminary,  at  Hampden 
Sidney  College,  Va,,  1812. 

3.  Auburn  Theological  Seminary,  at  Auburn, 
X.  Y.,  1819. 

4.  The  Western  Theological  Seminary,  at  Al- 
leghany, Pa.,  1827. 

5.  Lane  Theological  Seminary,  at  Cincinnati, 
Ohio,  1821). 

6.  Union  Theological  Seminary,  at  New  York 
citv  1836. 

(.  Danville  Theological  Seminary:  at  Danville. 
Kv.,  1853. 

8.  The  German  Theological  Seminary  of  the 
Northwest,  at  Dubuque,  Iowa,  1852. 

9.  The  McCormiek  Theological  Seminary,  Xo. 
1060  X.  Halsted  st..  Chicago,  111.,  ia'>6. 

10.  The  German  'Theological  Seminary  of  New- 
ark, at  Bloomtield.  X.  J.,  1868, 

11.  San  Francisco  Theological  Seminary,  at  San 
Francisco,  Cal  ,  1871. 


Cl'M  BKRLAND  PRESBYTERIANS. 

1.  The  Cumberland  Cniversity,  at  Lebanon, 
Tenn..  1852. 

2.  Trinity  Cniversity,  at  Tehuacana,  Texas. 
1871. 

I NITED  PRESBYTERIANS. 

1.  The  C.  P.  Theological  Seminary,  at  Xenia, 
Ohio,  1860. 

2.  The  'Theological  Seminary  of  the  U.  P. 
Church,  at  Alleghany  City,  Pa..  1825. 

PROTESTANT  EPISCOPAL  SEMINARIES. 

1.  The  General  'Theological  Seminary,  in  .New 
York  City,  1819. 

2.  The  Prot.  E.  Theological  Seminary  of  Vir- 
ginia, near  Alexandria.  Ya.,  1823. 

3.  The  Theological  Seminary  of  the  P.  E. 
Church  in  the  Diocese  of  Ohio,  at  (iambier.  Ohio. 
1824. 

4.  The  Episcopal  Theological  School  of  Mas- 
sachusetts,  at  Cambridge,  1867. 

5.  The  Kansas  Theological  School,  at  Topeka, 
Kaus..  1874. 

6.  'The  Berkeley  Divinity  School,  at  Middle- 
town,  Conn.,  1850. 

7.  The  Seabury  Divinity  School,  at  Faribault, 
Minn.,  I860. 

8  St.  Andrew's  Divinity  School,  at  Syracuse, 
X.  Y.,  1870. 

9.  The  Divinity  School  of  the  P.  E.  Church,  in 
Philadelphia,  Pa.,  1862. 

10.  Griswold  College,  at  Davenport,  Iowa.  IR"*!. 
U.  The  Theological  Department  of  the  Uni- 
versity of  the  South,  at  Suwanoe.  Tenn.,  1856. 
12.  VYheclet  Hall,  Chicago,  111.,  1885. 

CONGREGATIONAL    THEOLOGICAL  SEMINARIES. 

1.  Andover  Theological  Seminary,  at  Andover, 
Mass.,  1808. 

2.  Bangor  'Theological  Seminary,  at  Bangor, 
Me.,  1819. 

3.  Yale  Theological  Seminary  (department  of 
Yale  University),  Xew  Haven,  Conn.,  1755. 

4.  The  'Theological  Institute  of  Connecticut,  at 
Hartford.  Conn..  1834. 

5.  Oberlin  'Theological  Seminary  (department 
of  Oberlin  College),  at  Oberlin.  Ohio,  1834. 

6.  The  Chicago  'Theological  Seminary,  at 
Chicago,  HI.,  1854. 

7.  The  Pacilie  'Theological  Seminary,  at  Oak- 
land, Cal..  1869. 

8.  Fisk  University,  at  Xashville.  Tenn.,  1869. 

9.  Straight  University,  at  Xew  Orleans.  La. 
18ii9. 

10.  Talladega  College,  at  Talledaga.  Ala., 
1869 

11.  The  German  Theological  Seminary,  at  Crete, 
Xeb.,  1878. 

I  MVKRSAI.IST  SCHOOLS. 

1.  Canton  Theological  School,  at  Canton,  X.  Y., 
18.V. 

2.  Divinity  School  of  Tuftn  Uollege.  at  Coll.-ge 
Hill,  Mass.,  1809. 

3.  Theological  Department  of  Lombard  Uni 
verity,  at  Galesburg,  III..  1881. 
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A  UNITARIAN  SEMIXARV. 

Tho  Meadvillc  Theological  School,  at  Meadvillc. 
Pa.,  1844. 

CHRISTIAN"  (DISCIPLES  (IK  CHRIST)  SCHOOLS. 

1.  Eureka  College,  Eureka,  111.,  1855. 
12.  Oskaloosa  College,  Oskaloosa,  Iowa,  1856. 
'.}.  The  Christian  Biblical  Institute,  at  Stanfnrd- 
rllle,  N.  Y.,  1861). 

4.  Tho  College  of  the  Bible,  at  Lexington,  Kv., 
1865. 

5.  Drake  University,  at  Des  Moines.  Iowa,  1881. 
fi.  Union  Christian  College,  at  Merom,  Ind., 

1862. 

REFORMED  (OERMAN  AND  DI  TCH)  THEOI.OC.ICAL 
SCHOOLS. 

1.  The  Theological  Seminary  of  the  Reformed 
Church,  at  Lancaster,  I*a.,  1871. 

2.  Ileidelberg  Theological  Seminary,  at  Tiffin, 
Ohio,  1851. 

3.  Mission  House,  at  Franklin.  Wis.,  IS60. 

4.  U rsi mi s  College,  at  Frecland,  I*a.,  1870. 

5.  Dutch  Reformed  School  of  Rutgers  College, 
lit  New  Brunswick,  N.  J.,  1.810. 

0.  Tho  Western  Seminary,  at  Holland,  Mich., 
1866. 

The  United  Rketuken  (in  Christ)  have  a 
Union  Biblical  Seminary,  at  Davton,  Ohio,  since 
1881:  and 

The  Uxiti-d  Brethren,  otherwise  called 
Moravians,  have  a  Theological  Seminars,  at 
Bethlehem,  Pa.,  1S:;.S. 

The  SwKDES'iioitiMAXS  have  a  Theological 
School,  at  Waltham.  Mass.,  since  1806;  and 

The  Jews  have  the  Hebrew  Union  College,  at 
Cincinnati,  Ohio,  since  lS7f>. 

Undexominatioxal  is  the  Theological  Depart- 
ment of  the  Howard  University,  at  Washington, 
D.  C,  opened  1870. 

METHODIST  PROTESTANT  SEMINARIES. 

1.  The  Theological  Department  of  Adrian  Col- 
lege, Mich.,  opened  1878;  and 

2.  Westminster  Theological  Seminary,  at  West- 
minster, Md.,  opened  18S2. 

THEOSOPHY,  an  assumed  knowledge  of  things 
divine,  directly  obtained  from  Cod  through  spir- 
itual intercommunion.  It  claims  a  special  insight 
into  the  divine  nature.  While  mysticism  and  other 
theological  doctrines  start  from  known  phenomena 
and  deduce  therefrom  certain  conclusions  concern- 
ing God,  theosophy,  on  the  other  hand,  starts  with 
a  supposed  or  pretended  insight  into  the  nature  of 
God,  directly  revealed  to  its  adherents,  and  ex- 
plains from  this  standpoint  tho  phenomena  of  the 
outer  world.  We  tind  claims  of  such  direct  inspira- 
tion among  the  Hindus,  Persians,  Arabs,  Greeks 
(the  later  Neo-Platonists).  Jews  (the  Cahhalists), 
and  Christians.  It  was  widely  proclaimed  in  the 
twelfth  century,  and  held  to  in  some  form  by  many 
Bo-called  Christians.  In  later  times  we  had  Para- 
celsus, Jacob  Boehme.  Schclling,  Fran/,  vmi  Baadei 
and  others  (about  these  see  the  article  Theosoch  v 
in  Britannica,  Vol.  XXIII.  pp.  27S-11). 

The  Theosoplncal  Society  of  New  York  was 
atarted  in  1877  by  Madame  Helene  P.  Blavatsky 
(nee  Hahn),  born  in  St.  Petersburg.  Russia.  She 
was  married  to  a  man  named  Blavatsky  while  she 
was  a  school-girl,  but  left  her  husband  a  few  weeks 
afterward.   She  came  to  New  York  about  187:!, 


after  she  had  traveled  widely,  as  she  claimed,  from 
1850  till  1870.  among  the  priests  in  the  East  who 
professed  to  hold,  and  eventually  revealed  to  her, 
the  secret  of  theosophy.  In  Now  York  City  she 
joined  Col.  Henry  S.  Olcott,  a  former  spiritualist 
and  successful  lawyer;  with  his  assistance  she 
founded  the  Theosophical  Society  of  New  York. 
William  LJ.  Judge,  who  was  for  years  before  that 
time  a  mystic,  joined  the  two  partners  in  1877. 
Blavatsky  performed  some  things  which  are  said 
to  be  wonderful.  Gon.  Abner  A.  Doubledav, 
U.S.A.;  Charles  Lotheran,  the  journalist;  Mitchell, 
of  tho  New  York  "  Sun  :  "  Curtis,  of  the  New  York 
"World;"  Prof.  Alexander  Wilder,  the  anthro- 
pologist; Donovan,  the  sculptor;  half  a  dozen 
Catholic  priests,  and  ascore  of  other  well-educated 
people,  are  ready  to-day  to  testify  to  certain  won- 
derful happenings  in  the  Hat  occupied  by  Mine. 
Blavatsky  and  Col.  Olcott.  These  people  assert 
that  Blavatsky's  performances  there  transcended 
all  the  recognized  laws  of  nature.  No  one  present 
could  explain  the  phenomena  displayed  before  his 
eyes.  Newspaper  articles  attracted  the  attention 
of  the  whole  country  to  her  doings,  especially  in 
1878,  when  her  society  became  an  accomplished 
fact. 

A  curious  thing  about  Mine.  Blavatsky  was  the 
fact  that  she  would  look  old  one  day  and  young 
the  next.  Nobody  knew  her  exact  age."  But 
sometimes  in  the  forenoons  she  appeared  like  a 
woman  of  seventy,  while  m  the  evenings  she  never 
looked  older  than  thirty-five. 

It  is  said  that  the  Theosophical  Society  num- 
bered about  2,000  members  in  the  United  States, 
in  May,  ISill,  and  it  is  also  said  that  these  mem- 
bers are  admitted  for  money,  and  that  the  society 
is  kept  alive  by  means  of  dues  and  compulsory 
subscriptions. 

In  1870  Mine.  Blavatsky  broke  up  her  house- 
hold and  started  for  India  to  revive  theosophy 
among  the  Hindus.  Some  respectable  people  in 
India  accused  her  of  imposture.  Dr.  Hodgson 
had  been  sent  out  some  years  previous  bv  the 
London  Society  for  Psychic  Research.  He  spent 
three  months  in  finding  out  w  hether  Mine.  Blavat- 
sky was  a  humbug  or  not.  Inlormation  obtained 
from  her  housekeeper  w  ith  regard  to  evident  im- 
postures convinced  him  that  she  was  a  humbug, 
and  he  slated  so  publicly.  Upon  this  the  woman 
left  India  and  turned  up  in  London,  England, 
where  she  was  instrumental  in  reviving  theosophy 
considerably.  Being  a  woman  of  very  unusual 
education,  she  succeeded  in  convincing  people  who 
did  not  belief  in  siipcrnaturalism  that  she  had 
powers  which  the\  were  unable  to  explain,  and 
her  system  of  wonderful  performances  or  displays 
she  called  theosophy.  She  died  in  London.  Mav 
S.  1H!H. 

TIILUAPIA.  or  Taraim.v,  a  village  of  Euro- 
|>can  Turkey,  province  of  Rumili,  situated  on  tho 
Bos|mh  us.  twenty -one  miles  northeast  of  Constan- 
tinople, at  the  head  of  a  large  and  beautiful  bay 
of  the  same  name.  It  is  one  of  the  most  charm- 
ingly picturesque  spots  in  the  neighborhood  of  the 
Turkish  capita!,  and  all  summer  has  a  climate 
deliciously  cool.  Therapist  is  the  residence  of  the 
French  and  English  embassies,  and  many  of  the 
Prankish  merchants  have  villas  here. 

TIIKRMi  >METER.  See  Britannica,  Vol.  XXII, 
pp.  2^-2!>.i. 
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THERSITES,  son  of  Agrius,  whom  Homer,  in 
the  llia<lr  makes  tho  ugliest  and  must  impudent 
talL  r  <»f  tho  Greeks  before  Troy.  His  name  in 
antiquity  was  a  synonym  for  dastardly  and  malevo- 
lent impudence  The  later  poets  say  that  he  was 
slain  by  Achilles  for  calumniating  him. 

THESSALONIANS,  Epistles  to  the.  See 
Britannica,  Vol.  XXII,  pp.  '297-298. 

THIKTV  TYRANTS  OF  THE  ROMAN  EM- 
PIRE, the  collective  title  given  t"  a  set  of  military 
usurpers  who  sprung  up  in  different  parts  f  the 
empire  during  the  fifteen  years  (a.d.  253-268)  oc- 
cupied by  th  reigns  of  Valerian  and  Gallienus, 
and  amid  tho  wretched  confusions  of  the  time,  en- 
deavored t  establish  themselv  s  as  independent 
princ  e.  Tho  name  is  borrowed  from  tho  Thirty  Ty- 
rants at  Athens,  but  in  r  ality  historiaus  can  only 
reckon  nineteen. 

THOLEN,  an  island  in  the  Netherlands,  prov- 
ince f  Zeeland,  bounded  n  the  south  by  the 
Easter  Sch.ldt.  It  contains  about  34,000  acres  of 
ri  h  land,  and  is  d. fended  from  floods  by  strong 
dykes,  whose  b<  rders  are  planted  with  trees. 
Population,  14,078.  Wheat,  rye,  bcirley,  oats, 
beans  and  potat  es  are  extensively  grown.  The 
annual  produce  of  madder  reaches  a  million  of  [ 
pounds  weight,  and  of  flax,  400,000.  Horses, 
cattk,  sheep  and  swine  are  kept  in  large  num- 
bers. Th  len,  tho  chief  town,  with  a  population 
of  2,540,  is  situated  in  the  southeast  corner  of  the 
island. 

THCMAS,  Okmsby  B.,  member  of  Congress, 
born  in  Vermont  in  1832.  He  removed  to  Wiscon- 
sin in  childhood,  was  admitted  to  the  bar  in  1856; 
was  a  member  f  the  Wisconsin  Assembly  in  1802, 
1865  aud  1807,  f  th  tate  Senate  in  1880-81,  and 
member  of  Congress  from  1885  to  1891. 

THOMAS,  William  L.,  born  in  1830.  In  early 
life  he  studied  ngraving  in  Parisaud  Rome,  under 
his  brother,  the  late  Mr.  G.  H.  Thomas.  He  vis- 
ited America  and  started  the  first  illustrated 
American  paj>er.  On  returning  to  England  he 
entered  into  business  as  a  wood-engraver.  In  180!) 
the  14  Graphic  "  was  launched  under  Mr.  Thomas' 
direction,  and  he  is  managing  director  and  art 
editor  f  it.  He  i  a  member  of  tho  Royal  Insti- 
tute of  Painters  in  Water  Colors.  The  foundation 
of  tho  "  Daily  Graphic,"  under  the  artistic  man- 
age m  nt  f  Mr.  Thomas,  took  place  in  1890. 

TUOMASTON,  a  town  and  port  of  Maine,  on  tho 
St.  George  River,  fifteen  miles  from  the  coast,  and 
eighty  miles  northeast  .f  Portland.  Its  extensive 
granite  quarries  arc  worked  by  the  convicts  of  the 
state  prison;  300,000  casks  of  lime  are  exported 
annually.  There  are  five  churches  and  two  public 
libraries.    Population  in  1870,  3,092. 

THOMPSON,  Albert,  member  of  Congress, 
born  at  Brookville,  Pa.,  Jan.  23,  1842.  He  studied 
law,  was  admit  ted  to  the  bar  in  1S04,  and  has  since 
practiced  ;  was  elected  pr  bate  judge  of  Scioto 
county,  Ohio,  in  1SG9;  was  c]  cted  common  pleas 
judge  cf  the  Seventh  Judicial  District  of  Ohio  in 
1881;  served  in  the  Union  army  as  a  lieutenant  of 
volunteers;  was  promoted  to  captain,  and  served 
until  1863,  when  he  was  discharged  for  wounds 
received  in  battle:  was  a  member  of  Congress  from 
1885  to  1891. 

THOMSON,  Sin  William,  was  born  at  Bel- 
fast in  1824.  He  was  educated  at  Glasgow  and 
Cambridge,  where  he  graduated  as  second  wrang- 


ler, and  was  elected  to  a  fellowship.  He  was  ap- 
pointed professor  of  natural  philosophy  in  the 
University  of  Glasgow  in  1840.  Was  editor  of  the 
"  Cambridge  and  Dublin  Mathematical  Journal  " 
in  184(5,  to  which  ho  contributed  valuable  addi- 
tions to  the  mathematical  theory  of  electricity.  It 
is  in  connection  with  submarine  telegraphy  that 
Sir  William  Thomson's  labors  in  electrical 
science  are  best  known.  He  has  also  made  im- 
portant additions  to  the  science  of  magnetism. 
His  mathematical  insight  is  seen  to  tho  greatest 
advantage  in  his  investigation  of  the  nature  of 
heat.  U  was  made  president  of  the  British 
Association  in  1871;  and  was  knighted  in  1866. 
Hj  is  joint  author  with  Professor  Tail  of  the  well- 
known  treatise  on  Natural  Philosophy.  He  was 
created  grand  officier  of  the  Legion  d'Honneur 
in  1889. 

THoRN,  Conference  of.  One  of  those  efforts 
to  explain  away  the  differences  between  the  sev- 
eral bodies  of  Christians,  with  a  view  to  religious 
reunion,  of  which  the  seventeenth  century  furnishes 
more  than  one  example.  The  originator  of  this 
movement  was  the  king  of  Poland,  Ladislaus  IV., 
who  proposed  his  project  for  the  consideration  of  a 
synod  of  the  bishops  of  his  kingdom,  held  at  War- 
saw in  1643.  The  conference  mot  in  October, 
1645,  and  was  opened  in  a  spirit  of  moderation; 
but  it  soon  lapsed  into  disputation  and  contro- 
versy, and  at  length  broke  up  without  any  result, 
Nov!  21.  1045. 

THORN-  APPLE  (J)atura\,  a  genus  of  plants  of 
the  natural  order  Sotanaceee,  having  a  tubular  five- 
cleft  calyx,  a  large  funnel-shaped  nve-lobcd  flower, 
a  two-laminated  stigma,  and  an  imperfectly  four- 
celled,  prickly,  or  unarmed  capsule.  The  species 
of  this  genus  are  annual  herbaceous  plants,  rarely 
shrubs  or  trees;  and  are  in  general  very  narcotic, 
and  productive  of  excitement  or  delirium.  The 
common  Thorn-apple,  or  Jamestown  Weed  (I), 
stramonium),  is  an  annual  plant,  with  smooth  stem 
and  leaves,  white  flowers,  and  erect  prickly  cap- 
sules, a  native  of  the  East  Indies,  brought  by  the 
gypsies  to  Europe,  where  it  is  now  very  generally 
to  be  met  with,  as  also  in  Asia,  tho  north  of  Africa, 
aud  North  America.  It  contains  a  peculiar  nar- 
cotic alkaloid,  dnturitw,  and  is  one  of  tho  most 
powerful  narcotic  acrid  poisons;  but  itsleaves  and 
seeds  are  employed,  although  rarely,  in  medicine. 

THREE  KINGS,  Feast  ok  the,  a  famous 
medieval  festival,  identical  with  Epiphany  or 
Twelfth  Night,  and  designed  to  commemorate  the 
visit"  of  the  three  magi  or  wise  men  of  the  East 
(transformed  by  the  mingled  ignorance  and  rever- 
ence of  th  middle  ages  into  great  kings)  to  the 
infant  Savior.  But  the  name  is  more  particularly 
given  to  a  kind  of  dramatic  or  spectacular  repre- 
sentation of  the  incidents  recorded  in  the  second 
chapter  of  Matthew  — as,  the  appearance  of  tho 
wise  men  in  splendid  pomp  at  the  court  of  nerod, 
the  miraculous  star,  tho  manger  at  Bethlehem,  the 
solemn  and  costly  worship  of  the  Babe  — which 
was  long  very  popular.  In  1330.  a  peculiarly 
gorgeous  representation  was  cot  up  at  Milan  by 
the  Proachinc  Friars. 

THREE  RIVERS,  a  town  of  Michigan,  in  St. 
Joseph  county.  It  has  an  extensive  water  power, 
and  produces  a  variety  of  manufactures.  Popula- 
tion in  1890,  3,122. 

THROW,  the  term  applied  i»  mining  to  «- 
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amount  of  dislocation  in  a  vertical  direction,  pro- 
duced bv  a  fault  in  the  strata. 

THUNDERING  LEGION,  The,  a  legion  of  the 
Roman  army  winch  is  the  subject  of  a  well-known 
miraculous  legend,  stating  that,  during  Marcus 
Aurelius1  war  with  the  Marcouianni  (A.  D.  174). 
his  army  was  supplied  with  water  in  answer  to  the 
prayer  of  Christian  soldiers;  this  raiu  being  also 
turned  upon  the  enemy  in  the  shape  of  a  fearful 
thunder-storm,  under  cover  of  which  the  Romans 
attacked  and  utterly  routed  them. 

TUURIFER,  the  ministering  attendant  in  the 
Roman  Catholic  Church,  at  solemn  mass,  vespers, 
and  other  solemn  ceremonies,  whose  duty  it  is  to 
carry  the  thuriMr,  or  incense- vessel,  and  either  to 
minister  incense  himself,  or  to  present  the  thurible 
to  be  used  for  that  purpose  by  the  officiating 
priest.  The  office  of  thurifer  is  one  of  those  which 
belong  to  the  so-called  "  Minor  Order''  of  Acolyte. 

TUURMAX,  Am.es  G.,  au  American  states- 
man, born  in  Virginia  in  181.1.  He  was  admitted 
to  the  bar  in  18.35;  was  judge  of  the  Supreme 
Court  of  Ohio,  in  1851 ;  was  chief  justice  from  1854 
to  1856;  and  United  States  senator  from  1869  to 
1881. 

THURSDAY  (Swed.  Thor.sday,  Ger.  Don- 
neratatf),  the  fifth  day  of  the  week,  so  called  from 
Donar  or  Thor,  who  as  god  of  the  air,  had  much 
In  common  with  the  Roman  Jupiter,  to  whom  the 
samcdav  was  dedicated  (Lat.  Jovisdeis,  Rf.  Jeudi). 

THURSTON,  Sir  John  Bates,  governor  of 
Fiji,  high  commissioner  aud  consul-general  for 
the  Western  Pacific,  born  in  ia36.  He  spent  the 
early  part  of  his  life  at  sea;  became  consul  at 
Pjji  and  Tonga  in  1806,  and  acquired  the  confidence 
and  good-will  of  the  native  king  and  chiefs  of 
Fiji;  was  their  "chosen  and  special"  adviser  to 
confer  with  the  British  commissioners  as  to  the 
cession  of  Fiji;  was  colonial  secretary  and  auditor- 
general  of  Fiji  in  1874,  and  five  years  later  became 
the  secretary  to  the  high  commissioner  for  the 
Western  Pacific.  Has  administered  the  govern- 
ment on  various  occasions,  and  has  been  appointed 
on  several  commissions  requiring  tact  and  knowl- 
edge of  the  natives.  He  was  governor  of  Fiji  and 
high  commissioner  in  1887. 

THYMELEACE-E,  a  natural  order  of  exogenous 
plants,  of  which  the  Mezereon  aud  Spurge  Laurel 
are  familiar  examples.  This  order  consists  chiefly 
of  shrubs,  with  a  few  herbaceous  plants,  and  con- 
tains about  300  species,  natives  chiefly  of  the  warm 
and  temperate  climates.  Poisonous  properties 
prevail  in  the  order.  The  bark  is  in  general  very 
caustic,  and  that  of  some  species  is  used  us  a 
vesicatory,  and  for  -  ther  medicinal  purposes. 

THYRSUS,  in  botany,  a  panicle,  in  which  the 
flower-stalks  are  short,  and  the  flowers  are  thus 
close  together,  so  that  the  panic!  is  dense.  It  is  a 
very  common  form  in  inflorescence.  The  use  of 
the  term  is,  however,  soinewh.  t  vague. 

TICHVIN.a  town  of  Great  Russia,  in  the  govern- 
ment of  Novgorod,  40H  miles  southeast  of  St. 
Petersburg,  on  the  Tichvinka,  which,  together 
with  the  canal  of  the  same  name,  connects  the 
Volga  with  the  Baltic.  It  .  otitains  numerous 
churches,  but  is  best  known  for  its  monastery, 
which  contains  a  "  thuutnuturgicnl,"  or  miracle- 
working  machine  of  the  Virgin.  The  inhabitants 
are  chiefly  employed  in  the  transit-trade  bv  land 
and  water.   Population,  6,387. 


T'CKING,  a  strong  doth  used  chiefly  for  making 
beds,  mattresses  and  paillasses.  Formerly  it  was 
always  manufactured  of  linen,  but  cotton  is  now 
largely  used  for  this  purpose.  A  very  general 
character  of  ticking  is  that  it  is  woven  in  stripes 
of  two  colors,  blue  and  while. 

TICONDEROGA,  a  town  of  New  York.  See 
Hritanuica,  Vol.  XXIII,  p.  352. 

TIE,  in  music,  an  arch  drawn  over  two  notes  on 
the  same  degree,  uniting  them  so  that  they  are 
played  or  sung  in  one  single  note  of  the  same 
value. 

TIEL,  the  seat  of  an  arrondissement  in  the 
Netherlands,  province  of  Gclderlandjpietuiesiiuely 
situated  on  the  right  bank  of  the  Waal.  The 
fortifications  have  been  demolished  and  formed 
into  beautiful  walks.  The  principal  buildings  are 
the  town  house,  court  house,  chamber  of  trade 
and  the  great  Reformed  Church  of  St.  Martin. 
Tiel  has  a  good  haven  and  large  trade  in  agricult- 
ural produce  and  cattle.  In  1864,  310  ships  dis- 
charged grain,  earthenware,  lime,  wood,  coal, 
bricks,  salt,  etc.  The  principal  industries  are 
copper  fouuding.  brick  making,  tauning,  book 
printing,  paper  making,  beer  brewing,  etc.  Pop- 
ulation, 7,748. 

TIEN-TE  (celestial  virtue),  the  name  given  to 
the  Tae  Ping- Wang  (king  of  universal  peace),  the 
pretender  to  imperial  authority  in  China,  and  the 
head  of  the  mighty  insurrection  which  for  sixteen 
years  convulsed  that  country.  The  insurrection 
was  under  th";  direction  of  five  chiefs,  independent 
of  each  other,  but  all  acknowledging  the  supremacy 
of  Tien-te;  and  as,  according  to  tho  plan  of  the 
rebellion,  China,  after  being  delivered  from  its 
Manchoo  rulers,  was  to  be  divided  among  those 
chiefs;  each  of  them  rssumed  bef  rehand  tho  title 
and  insignia  of"  king." 

TIERS  ETAT  (Fr.  third  estate),  the  third  branch 
of  the  French  estates,  which  consisted  of  repre- 
sentatives of  the  trading  inhabitants  of  the  towns, 
and  of  the  peasantry  in  the  country.  The  tiers 
elut  played  an  important  part  in  the  opening  scene 
of  the  Revolution. 

TIFFIN,  a  citv  of  Ohio.  Population  in  1800, 
10,801.    See  Britannica,  Vol.  XXIII,  p.  385. 

TIGER-FLOWER  (Tigridia paronia),  a  plant  of 
the  natural  order  Iridwxtr,  the  only  known  species 
of  its  genus,  which  is  distinguished  by  the  three 
outer  segments  of  the  perianth  being  larger,  and 
by  tho  filaments  being  united  into  a  long  cylinder. 
It  is  a  native  of  Mexico,  but  hardy  enough  to  en- 
dure the  climate  of  Britain,  and  is  much  culti- 
vated in  flower  gardens  for  the  singularity  and 
great  beautv  of  its  (lowers,  which  are,  however, 
very  evanescent.    The  root  is  a  scaly  bulb. 

TILBURY  FORT,  in  Essex,  situated  on  the 
north  bank  of  the  Thames,  opposite  Gravesend. 
Originally  erected  in  the  time  of  Henry  VIII.  a.s  a 
block-house,  it  was  converted  (1067)  into  a  regular 
i  fortification  after  the  bold  expedition  of  De  Ruyter 
;  into  the  Thames  and  Medway.    It  is  of  a  rectangu- 
i  lar  form,  built  chiefly  of  brick,  with  a  massive 
I  stone  portal,  and  is  surrounded  by  a  deep  and 
i  wide  fosse,  which  can  easily  be  filled  with  water. 
Batteries  of  heavy  ordnance  are  placed  so  as  to 
command  the  river  and  the  reach  below;  there  are 
also  piers  for  tho  landing  of  troops,  stores,  etc. 
Tho  banks  of  the  Thames  being  here  very  Hat. 
the  ground  around  the  fort  is  during  floods  and 
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high  tides  laid  under  water,  and  the  atmosphere 
of  the  place  is  in  consequence  far  from  .salubrious. 

TILESTONES,  the  uppermost  group  of  the 
Silurian  period,  consistiug  of  a  reddish,  thin- 
bedded,  slightly  micaceous  sandstone,  which  in 
some  places  attains  a  thickness  of  1,000  feet.  It 
is  now  ascertained  that  the  fossils  agree  in  groat 
part  specifically,  and  in  general  character  entirely, 
with  those  of  the  underlying  Upper  Ludlow 
Rocks,  and  thoy  are  accordingly  considered  to  be 
the  newest  group  of  the  Upper  Siluriau  division. 
The  Tilestoues  are  well  seen  at  Kington  in  Here- 
fordshire, and  at  Downton  Castle  near  Ludlow, 
where  thev  are  quarried  for  building  purposes. 

TILLETT,  Benjamin,  one  of  the  loaders  of  the 
great  Dock  Strike  in  England,  and  general  secre- 
tary of  the  Dock,  Wharf,  Riverside  and  General 
Laborers'  Union,  born  in  Bristol  in  1859.  Before 
he  was  eight  he  worked  iu  a  brickyard,  and  at 
twelve  served  six  months  on  a  fishing-smack.  He 
was  then  apprenticed  to  a  bootmaker,  but  ran 
away  and  joined  the  navy,  from  which  he  was  dis- 
charged invalided  after  a  short  service.  Aftersov- 
eral  voyages  in  merchant  vessels  he  settled  at  the 
docks,  and  gradually  formed  the  Dockers'  Union, 
which  has  now  some  23.000  members,  lie  gavo 
valuable  evidence  before  the  Parliamentary  Com- 
mission on  Pauper  Immigration,  and  before  the 
Lords'  Committee  on  the  Sweating  .System.  He  is 
a  ready  speaker,  and  during  the  strike  showed 
much  talent  in  the  organization  of  labor.  Was  in- 
vited to  speak  at  the  Church  Congress  of  1800, 
but,  owing  to  his  not  being  a  member  of  the  Estab- 
lished Church,  he  withdrew  from  the  appointment. 

TIMBREL  (Spanish  Uimburil),  a  small  musical 
instrument,  of  the  drum  species,  in  use  iif  ancient 
times,  which  was  carried  in  the  hand,  and  was  ap- 
parently not  utdike  the  modern  tambourine,  with 
or  without  bells. 

TIME,  Standard,  is  explained  in  the  article  on 
Horolooy  in  these  Revisions  and  Additions. 

TINCTURES,  solutions  of  vegetable  and  ani- 
mal drugs,  and  sometimes  of  mineral  substances 
in  spirituous  liquids.  The  spirit  most  commonly 
employed  Is  proof-spirit;  sometimes  rectified  spirit 
is  used;  aud  occasionally  ether. 

TINEID/E,  a  family  of  small  moths,  the  small- 
est insects  of  the  lepidopterous  order.  The  body 
is  long  aud  slender,  the  wings  entire,  often  narrow, 
mostly  convoluted  in  repose.  Many  of  them  are 
very  brilliantly  colored.  Many  deposit  their  eggs 
in  animal  substances,  on  which  the  lame  feed,  mak- 
ing eases  for  themselves  out  of  the  substance  they 
feed  on.  The  clothes  moths  are  a  familiar  ex- 
ample. 

TINKER'S  ROOT  (Triostrum  perfoUnlum),  a 
shrubby  plant  of  the  natural  order  ('uprifoliiwca-, 
a  native  of  North  America,  the  root  of  which  is 
used  as  an  emetic  and  mild  cathartic.  It  derives 
its  name  from  Dr.  Tinker,  who  first  brought  it  into 
notice. 

TINNITUS  AURIUM.  the  Latin  translation  of, 
and  the  ordinary  medical  term  for,  ringing  in  the 
ears.  In  most  cases  it  is  an  unimportant  symp- 
tom, depending  on  some  local  temporary  affection 
of  the  ear.  or  on  some  disturbance  of  the  diges- 
tive system  with  which  the  part  of  the  brain, 
from  which  the  auditory  nerve  springs,  sympa- 
thizes, or  which  excites' the  cerebral  circulation: 
but  as  it  is  also  a  common  svmntom  of  organic 


disease  of  the  auditory  nerve,  it  r>ay  indicate  a 
dangerous  condition,  or  may  be  a  prelude  to  com- 
pleic  deafness.  Hence,  although  commonly  of  no 
consequence,  it  isa  symptom  that,  especially  if  per- 
manent, must  be  carefully  watched. 

TINOS,  or  Tino  (anc.  Tenos),  an  island  in  the 
Grecian  Archipelago,  belonging  to  the  group  of 
the  Cyclades,  and  lying  southeast  of  the  island  of 
Andres,  fifty-three  "miles  off  the  coast  of  Bn?otia. 
It  is  eighteen  miles  long,  eight  miles  in  extreme 
breadth,  has  an  area  of  eighty-ouo  square  miles, 
and  a  population  of  21,171.  The  Tenians  were 
conspicuous  among  the  ancient  Greeks  for  their 
industry,  and  they  still  maintain  their  preeminence 
in  that  respect.  The  island  is  carefully  cultivated, 
well  watered,  has  a  delightful  climate,  and  is  very 
productive  in  silk,  wine,  barley  aud  fruits.  Silk 
gloves  and  stockings  are  manufactured:  and  the 
inhabitants  have  made  themselves  famous  as 
workers  m  marble,  which  is  found  in  the  Island. 
In  the  modern  town  of  Tinos,  or  St.  Nicholas,  is  a 
cathedral  built  of  white  marble,  and  famous  as  a 
resort  for  pilgrims. 

TINSEL  OK  THE  FEU,  in  the  law  of  Scotland, 
an  irritancy  or  forfeiture  of  a  feu-right  caused  by 
the  failure  to  pay  the  feu-duty  for  two  whole  years. 
A  statute  of  151)7  authorized,  in  such  a  case,  the 
superior  to  take  stops  to  obtain  a  decree  of  declar- 
ator that  the  feu  was  forfeited:  but  the  vassal 
might,  any  time  before  decree,  purge  the  irritancy 
by  paying  the  arrear.  Tinsel  of  the  Superiority 
is  a  similar  remedy  which  a  vassal  has  against  the 
superior  who  has  not  got  himself  infeft,  so  as  to  be 
in  a  position  to  complete  the  vassal's  title.  In  such 
a  case,  the  tenant  may  under  the  statute  1474, 
charge  the  superior,  that  if  he  do  not  within  forty- 
days  obtain  infeftment,  he  shall  lose  the  tenant  or 
vassal  for  his  (the  siqierior's)  lifetime,  aud  thereby 
all  the  casualties  that  may  fall  to  the  superior  from 
the  act  or  delinquency  of  such  vassal. 

TIREE,  one  of  the  Inner  Hebrides,  included  in 
Argyleshire,  twenty  miles  northwest  of  lona.  It 
is  thirteen  miles  long,  and  over  six  miles  iu  extreme 
breadth.  The  surface  is  low,  rising  in  the  north  to 
little  more  than  twenty  feet,  and  in  the  south  to 
about  400  feet  above  sea-level.  The  absence 
of  trees  ami  shrubs  gives  to  the  island  a  bleak 
appearance.  Upward  of  5,000  acres  are  under 
tillage,  while  10,700  acres  arc  in  pasture  or  waste- 
land. Some  interest  attaches  to  the  island  from 
the  number  of  Scandinavian  forts  which  dot  the 
shores,  aud  from  the  standing-stones,  ruined 
churches,  and  ancient  graves  which  occur  in  the 
interior.  Population,  in  1871,  2,834,  who  support 
themselves  by  rearing  cattle,  fishing,  and  export- 
ing poultry. 

TIRNOVA,  a  town  of  European  Turkey,  in  Bul- 
garia, on  the  J  antra,  thirty-five  miles  southeast  of 
Sistova.  There  are  numerous  mosques,  churches, 
and  synagogues;  dyeing  is  carried  on,  and  silk 
and  coarse  cloth  are  manufactured.  Population 
variously  stated  at  from  12,000  to  10,000. 

TISANE,  Tis.vn,  or  Ptisan,  an  infusion  made 
of  certain  herbs,  leaves,  or  flowers,  used  as 
tea  for  medicinal  purposes.  It  is  a  very  favorite 
form  of  remedy  in  the  domestic  medicine  of  France. 

TITULAR,  one  who  enjoys  the  bare  title  of  an 
office,  without  the  actual  possession  of  that  office. 
Thus,  the  English  kings  styled  themselves  kings 
of  France  from  the  time  of  Henry  IV.  down  to  the 
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?ear  1800;  and  previous  to  the  recent-  changes  in 
taly,  the  king  of  .Sardinia,  as  well  as  the  king  of 
Naples,  was  titular  king  of  Jerusalem.  In  Eng- 
lish Ecclesiastical  Law,  a  titular  is  a  person  in- 
vested with  a  title,  in  virtue  of  which  he  holds  a 
benefice,  whether  he  performs  its  duties  or  not. 
In  the  law  of  Scotland  the  term  has  received  an- 
other acceptation.  There  are  many  titular  dig- 
nities in  the  Roman  Catholic  Church;  but  the  class 
of  them  which  is  chiefly  noticeable  is  that  which  has 
grown  out  of  the  separation  between  the  eastern 
and  western  churches. 

TITUS VILLE,  a  citv  of  Peunsvlvania.  Popu- 
lation in  1890,  8,073.  See  Vol.  XXIII,  p.  420,  aud 
XVIII,  p.  713. 

TOAD.  See  Britannlca,  Vol.  XXII,  pp.  422-423. 
TOAST,  the  name  giveu  to  bread  dried  or 
scorched  before  the  tire.  So  early  as  the  sixteenth 
century  toasted  bread  formed  a  favorite  addition 
to  English  drinks.  Sack  was  drunk  with  toast, 
and  so  was  punch.  The  practice  of  drinking  healths 
is  one  so  natural  that  it  is  impossible  to  say  when 
it  began.  Certain  it  is,  however,  that  it  received 
an  artificial  development  owing  to  the  prevalence 
of  convivial  habits  in  the  seventeenth  century.  It 
became  the  custom  to  describe  a  woman  whoso 
health  was  so  drunk  as  herself  "  a  toast. "  What- 
ever may  be  the  origin  of  the  use  of  the  word 
"  toast "  in  this  sense,  we  now  apply  it  not  only  to 
any  person,  but  also  to  any  sentiment  mentioned 
with  honor  before  drinking.  The  French  have 
adopted  the  word  "  toast,"  making  it  masculine 
when  applied  to  a  man  or  a  sentiment,  but  fem- 
inine when  applied  to  a  woman. 

TOCHER,  in  the  law  of  Scotland,  an  ancient 
name  for  the  marriage-portion  given  by  a  father 
on  tho  marriage  of  his  daughter.  It  is  settled  ac- 
cording to  the  wish  of  the  father,  or  as  may  be 
agreed  with  the  intended  husband  of  the  daughter. 

TOD  (derivation  unknown),  a  weight  of  wool, 
now  unused;  it  was  fixed  at  twenty -eight  pounds 
avoirdupois  in  lfi71. 

TODDY,  the  name  given  in  the  East  Indies  to 
the  fermented  juice  of  various  palms  from  which 
arrack  is  distilled.  The  name  has  been  adopted 
in  Britain  for  a  mixture  of  whisky,  sugar  and  hot 
water,  which  forms  the  national  drink  of  Scotland 
and  Ireland. 

TOLEDO,  a  citv  of  Ohio.  Population  in  1890, 
81,4:14.    See  Britanniea,  Vol.  XXIII,  p.  430. 

TOLSTOI,  Count  Ltok  Nikolaivitch,  usu- 
ally called  Count  Leo  Tolstoi,  the  most  eminent 
living  Russian  novelist;  bora  in  1828,  at  Yasnaia 
Poliana,  in  the  government  of  Toula,  where  he 
still  lives.  He  entered  the  army  at  the  age  of 
twenty-three,  and  served  in  the  Caucasus  and  at 
Sebastonol.  He  first  made  literary  reputation  by 
his  vivid  sketches  from  Sebastopol.  Leaving  the 
army  soon  after  the  close  of  the  Crimean  war,  he 
devoted  himself  to  literature.  His  War  and  I'racr, 
a  tale  of  the  invasion  of  Russia  by  Napoleon  in 
1812,  is  regarded  by  Russians  as  his  masterpiece; 
but  his  Anna  Karcnina,  which  appeared  in  1870, 
Is  better  appreciated  abroad.  Matthew  Arnold  re- 
viewed it  enthusiastically  a  few  mouths  before  his 
death;  and  George  Meredith  says  that  Anna,  the 
beautiful  but  unfaithful  wife,  who  ends  her  guilty 

{>assion  by  suicide,  is  the  most  perfectly  depicted 
emale cnaracter  in  all  fiction.    The  Cossacks  ishis 
<mly  other  novel.   He  wrote  much  on  education, 


and  published  many  short  tales  and  reminiscences 
of  childhood  and  youth.  The  last  six  years  of  his 
life  he  has  devoted  to  religious  teaching.  He 
makes  "  Resist  not  evil"  the  keystone  of  the  Chris- 
tian faith,  and  insists  that  the  literal  interpreta- 
tion of  the  Sermon  on  the  Mount  is  the  only  rule  of 
the  Christian  life.  His  religious  views  are  set  forth 
in  Christ's  Christianity;  Count  Tolstoi  married  in 
1861,  and  has  nine  children  living.  Published  in 
1889  My  Religion.  Translations  of  his  Kreutzer 
Sonata  appeared  in  1890,  and  the  views  contained 
therein  on  the  social  question  were  the  subject  of 
much  attention. 

TOMAHAWK,  a  light  war-hatchet  of  the  North 
American  Indians.  The  early  ones  were  rudely 
made  of  stone,  ingeniously  fastened  to  their  handle* 
by  animal  sinews,  or  cords  of  skin.  European 
traders  supplied  hatchets  of  Bteel,  the  heads  of 
which  were  made  hollow,  for  a  tobacco-pipe;  the 
handle  of  ash,  with  tho  pith  removed,  being  the 
stem.  These  hatchets  are  used  in  the  chase  and 
in  battle,  not  only  in  close  combat,  but  by  being 
throwu  with  a  wonderful  skill,  so  as  always  to 
strike  the  object  aimed  at  with  the  edge  of  the 
instrument.  Tbebandles  are  curiously  ornamented. 
In  the  figurative  language  of  the  Indians,  to  make 
peace,  is  to  bury  tho  tomahawk;  to  make  war,  is  to 
dig  it  up. 

TOMATO  (Lycopersicum  esculentum),  a  plant 
of  the  natural  order  Solanacete,  formerly  ranked 
in  the  genus  Solatium,  and  known  as  S.  Lycopersi- 
cum. The  genus  Lycopersicum  is  distinguished 
by  a  5-ti-parted  calyx,  a  wheel-shaped,  6-6-cleft 
corolla,  five  stamens,  and  a  2-3-celled  berry  with 
hairy  seeds.  The  tomato  is  an  annual,  from 
2  to  6  feet  in  height,  requiring  support  when 
tall.  The  leaves  are  unequally  pinnate,  the 
leaflets  cut;  the  flowers  numerous,  followed  by 
berries,  which  arc  various  in  shape  and  color — 
generally  red  and  yellow  —  in  different  varieties. 
The  plant  is  a  native  of  the  tropical  parts  of 
America,  but  is  now  much  cultivated  in  all 
parts  of  the  world  suitable  for  it,  as  the  South 
of  Europe  and  the  United  States.  The  fruit  is 
much  used  for  sauces,  catsup,  preserves,  confec- 
tioner)- and  pickles.  The  unripe  fruit  makes  one  of 
tho  best  of  pickles.  Tomatoes  appear  with  almost 
every  dish  in  Italy.  The  use  of  them  is  rapidly 
increasing  in  different  countries. 

TON,  a  suffix  of  frequent  occurrence  inthe  names 
of  Anglo-Saxon  settlements  It  seems  to  be  from 
the  same  root  as  the  Gothic  tains,  meaning  a  twig, 
the  Ang-Sax.  tynan,  to  hedge,  and  the  Ger.  eaun, 
a  hedge.  Hence,  a  tun  or  ton  was  a  place  sur- 
rounded by  a  hedge,  or  rudely  fortified  by  a  palisade. 
Originally,  it  meant  only  a  single  homestead  or  farm, 
and  this  use  of  it  is  still  common  in  Scotland.  In 
modern  English,  in  the  form  of  totcn.  it  is  applied  to 
a  collection  of  houses. 

TONGA  BAY,  a  small  inlet  on  the  east  coast  of 
Africa,  bounded  on  the  north  by  Cape  Delgado, 
and  extending  inland  in  a  north  direction.  Cocoa- 
nut  trees  and  jungle  line  the  shores  of  the  bay,  and 
at  its  bead  is  tho  village  of  Tonga,  important  from 
its  frontier  position.  Cape  Delgado  was  the  north- 
ern limit  of  the  Portuguese  colonial  possession  of 
Mozambique;  and  the  villnge  of  Tonga,  which  is 
situated  north  of  the  parallel  of  lutitude  of  the  Cup*, 
was  long  possessed  by  the  seyyid  of  Zanzibar.  Id 
1887  it  was  forcibly  occupied  by  the  Portuguese. 
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TONGA,  Kingdom  ok.    For  general  article  on  | 
Tonga,  see  Friendly  Isles  in  Bntannica.   The  i 
Tonga  Archipelago  includes  threo  adjacent  irroups  I 
of  Islands,  namely,  Tonga,  Haapai  and  Vavau; 
total  area,  374  square  mile*;  population,  about 
21,000,  including  400  foreigners.   Present  king, 
George  Tubau.   The  heir  presumptive  is  Taupa 
Hau,  great-grandson  of  the  king.   There  is  a 
legislative  assembly,  composed  one-half  of  nobles 
nominated  by  the  king,  and  the  other  half  of  rep- 
resentatives elected  by  the  people. 

TONICITY,  Muscular.  The  contractility  of 
muscles  shows  itself  under  two  distinct  forma  — 
Irritability  and  Tonicity,  which  are  alike  distinct 
in  the  mode  of  their  action  and  in  the  conditions 
requisite  for  their  exhibition.  Irritability  is  most 
manifest  in  the  voluntary  muscles  and  in  tho 
heart,  which,  when  in  activity,  exhibit  powerful 
contractions,  alternating  with  relaxation;  while 
Tonicity  is  shown  in  a  moderate  and  permanent 
contraction,  which,  instead  of  being  consequent 
upon  stimulation  through  tho  nerves,  as  in  irri- 
tability, is  especially  excited  by  change  of  temper- 
ature in  the  tissue  itself,  and  is  mainly  shown  in 
the  involuntary  or  nonstriated  muscles. 

TONQUIN.  For  general  article  on  Tonquin,  see 
Britanuica,  Vol.  XXIII,  pp.  430-443.  Tho  terri- 
tory was  annexed  to  France  in  1884.  It  is  divided 
into  fourteen  provinces,  with  8,000  villages,  and  a 
population  estimated  at  9,000,000.  There  are 
400,000  Roman  Catholics.  Chief  town,  Hanoi,  an 
agglomeration  of  many  villages,  with  8  population 
of  150,000.  Revenue  (1888)  of  Tonquin  and  Anuam 
17,321,000  francs,  expenditure  17.034,620  francs. 
There  were  11,475  French  troops  in  1889,  besides 
6,500  native  soldiers.  The  chief  cultures  are  rice, 
sugar-cane,  silk-tree,  cotton  and  various  fruit  trees 
and  tobacco.  There  are  copper  and  iron  mines  of 
good  quality.  Tho  chief  industries  arc  silk,  cotton, 
sugar,  pepper  and  oils.  The  imports  were  valued 
in  1888  at  23,881,012  francs,  and  the  exports  at 
6,988,249  franca.  The  expenditure  of  France  for 
Annam  aud  Tonquin  in  the  budget  of  1891  was 
10,450,000  francs. 

TOOMBUDRA  (correctly,  Tuxoa-Bhadro),  nn 
important  tributary  of  tho  Kistnah  or  Krishna,' 
rising  in  the  southwest  of  Maisur  (Mysore),  and, 
after  a  northeast  course  of  from  350  to  400  miles, 
Joining  tho  Kistnah  twenty-five  miles  below 
Kornul. 

TOON,  or  Toona  (Cedrela  Toona),  a  tree  of  the 
natural  order  Cedreiacea-,  one  of  the  largest  timber 
trees  of  India.  Dr.  Hooker  measured  one  which 
was  thirty  feet  in  girth  at  five  feet  above  tho  ground. 
Tho  leaves  are  pinnate,  tho  flowers  small,  in 
panicles,  with  a  honey-like  smell,  the  petals  erect, 
and  approaching  each  other  so  as  to  form  a  sort  of 
tube.  The  tree  ascends  to  the  height  of  4,000  feet 
on  the  Himalaya  Mountains,  aud  is  found  to  the 
furthest  south  of  tho  East  Indies.  It  is  sometimes 
called  Bastard  Cedar.  The  wood  is  soft,  but  is 
used  for  furniture.  The  bark  is  a  powerful  astrin- 
gent, and  is  used  in  dysentery,  diarrhoea,  etc. 

TOP,  In  a  ship,  the  platform  at  the  head  of  each 
lower-mast.  It  is  sup|>orted  on  the  trestle-trees 
and  cross-trees,  and  serves  to  give  a  wider  base  to 
the  top-mast  shrouds.  It  is  also  used  for  working 
the  upper  sails. 

TOPEK  A,  a  city  of  Kansas.  Population  in  1 S90, 
31.007.  See  Britannlca,  Vol.  XXIII,  p.  446. 


TOPITANE  (correctly  Top-hanck),  a  suburb  of 
Constantinople,  forming  a  continuation  of  Galatea 
along  the  northern  shore  of  the  Bosporus. 

TOR  (Celtic,  "a  projecting  rock"),  a  word 
"  found  in  the  names  of  Mount  Taurus  and  the 
Tors  of  Devonshire  (Yes  Tor,  Breut  Tor,  etc.),  and 
Derbyshire  (Mam  Tor.Chee  Tor,  etc.)  The  higher 
summits  of  the  Tyr-(o\)  are  called  Die  Taur-en." 

TORGET,  a  small  island  off  the  northwest  coast 
of  Norway.  It  serves  as  a  landmark  to  sailors,  is 
tho  haunt  of  numerous  water-fowl,  but  is  rhietlv 
noteworthy  for  its  lofty  rock  called  Torghntten 
(the  Hat  of  Torget),  which  rises  to  the  height  of 
756  feet  above  sea-level,  and  is  pierced  through, 
near  the  top,  bv  a  cave  or  passage  80  feet  wide  and 
1,300  feet  long. 

TORLONIA,  a  princoly  Roman  family,  remark- 
able lor  their  wealth,  and  for  their  extraordinarily 
sudden  rise  from  the  very  lowest  condition.  They 
trace  their  origin  to  a  poor  "cicerone,"  called 
Giovanui  Torlonia,  born  in  1754,  who  gained  a  rep- 
utation in  his  profession,  and  became  afterward  an 
agent  of  the  French  emissaries  who  were  seut  to 
excite  tin*  Roman  'topulace  to  revolution,  and  on 
the  failure  ot  this  project  was  left  with  considera- 
ble fumls  in  lus  hands;  he  afterward  became  a 
merchant,  gradually  rising  to  the  position  of  a 
stock -broker,  usurer,  and  money-dealer;  and  by 
acquiring  mortgages  over  the  properties  of  the  im- 
poverished Roman  princes,  and  by  various  other 
ventures,  amassed  an  immense  fortune.  He  was 
made  a  grandee  of  Spain,  and  duke  of  Bracciano 
by  the  pope.  His  three  sons  have  allied  them- 
selves with  princely  families  of  the  highest  rauk. 

TORNADOES  and  cyclones  are  both  whirlwinds 
of  violent  gyrations.  In  tho  tornado  the  move- 
ment is  principally  vertical,  and  the  ground  area 
of  the  storm  is  comparatively  small.  Tornadoes 
range  from  the  water  spout  of  the  ocean,  and  the 
whirling  sand-storm  of  the  desert  down  to  the  lit- 
tle dust-whirls  which  are  so  common  in  our  streets. 
Cyclones  move  with  great  velocity  in  a  horizontal 
direction,  whereas,  the  horizontal  motion  of  tor- 
nadoes is  slow.  But  their  circular  and  upward 
motion  is  very  fast,  so  that  their  gyrations  produce 
fuunels  of  water,  sand,  dust,  etc",  often  of  great 
height.  In  the  United  States  these  whirling  fun- 
nels are  sometimes  seeu  pendent  from  a  mass 
of  black  clouds.  Their  whirling  motion  is  always 
from  right  to  left,  and  often  maintained  for  several 
hours.  Tornadoes  generally  arise  just  after  the 
hottest  part  of  the  day,  when  the  atmosphere  has 
its  greatest  instability.  The  months  of  greatest 
frequency  are  April,  May,  June  and  July.  The 
destruction  in  a  tornado  may  be  caused  either  by  the 
surface  wind,  which  is  forced  in  on  all  sides  to  feed 
the  ascending  current  in  the  tornado-funnel,  or  by 
the  gyrating  winds  of  the  funnel  itself  when  suffi- 
ciently low  to  come  within  the  reach  of  buildings 
and  trees.  In  the  latter  case  no  structure,  how- 
ever strongly  built,  is  able  to  withstand  the  enor- 
mous force  of  a  good -sized  tornado. 

In  tho  United  States  some  3,000  persons  have 
been  killed,  and  as  many  injured,  by  these  storms 
during  the  last  century. "  The  loss  of  property  by 
this  destructive  agency  reaches  scores  of  millions 
of  dollars.  They  occur  most  frequently  n  the 
starea  bordering  the  northern  Mississippi  and  the 
lower  Missouri.  Here  the  warm  and  very  moist 
winds  from  the  Gulf  meet  with  currents  of  cold  air 
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from  the  1:01  Hi,  ami  this  produces  very  unstable  at- 
mospheric conditions.  Tornadoes  never  occur 
woet  of  the  one  hundredth  meridian. 

Ocn.  Greeley's  list  of  destructive  tornadoes  Is 
given,  in  part,  in  the  following  table,  some  of  the 
less  destructive  ones  being  omitted: 


Mia«i*aippi  

MiHMi.iKipjn  . .. 
Oonn«clicut  ... 

Miimouri  

Iowa  

Mitwi.imppi  . . . 
WiROonHin  

ArkaDMUt  

North  Carolina 

Dakota  

Wisconsin  

New  hnr, .. 
Ohio 

Ohio 


May  7.  1840... 
June  16,  1842. 
Aug.  9,  1878 . . 
April  18,  1880. 
Jnne  17,  1882. 
April  22.  1883. 
Mar  18,  1883.. 
Aug.  21,  1883 . 
Nov.  21,  1883  . 
Feb.  19,  1884  . 
July  28,  1884  . 

Bant,  9, 1884 . . 
Aug  3,  1889.. 
Sept.  8.  1885.. 
April  14,  1888. 
Mar  12,  1886.. 
April  21,  1887. 


Killed. 

1 

2? 

1 

S3 

r 

X 

317 

109 

500 

34 

28 

101 

600 

100 

300 

200 

61 

200 

100 

16 

100 

52 

26 

80 

400 

5 

162 

60 

18 

125 

55 

15 

18 

100 

6 

75 

305 

6 

100 

500 

6 

100 

300 

74 

130 

138 

57 

85 

20 

237 

330 

v»lu*  of 


•1,1 


2,000,000 
1,000,000  I 
1,000,000 
300,000 
175,000 
700,000 


........ 

4,000.666 

500.000 


1,000,000 


Many  of  these  tornadoes  extended  through  sev- 
eral states,  that  of  April  14,  1886,  for  instance, 
traveled  350  miles,  from  Council  Bluffs,  Iowa,  to 
Sauk  Rapids,  Minn.,  which  town  it  destroyed. 
That  of  April  18, 1880,  utterly  wrecked  the  town  of 
Marshfleld,  Mo.  Many  other  towns  and  villages 
have  been  partly  or  wholly  destroyed.  The 
forests  of  the  Mississippi  Valley  often  present  great  ' 
lanes  of  broken-down  and  torn-up  trees,  indicat- 
ing the  tracks  of  tomadoes  in  the  post.  The  At- 
lantic States,  while  less  frequently  visited  by  this 
destructive  agent,  are  by  no  means  exempt  from 
Its  visitations.  Several  examples  given  in  the 
above  table  were  in  the  east,  that  of  Aug.  3, 
1885,  passing  through  the  city  of  Camden,  N.  J., 
where  it  made  frightful  havoc.  A  more  recent 
disaster  of  this  kind  was  that  of  Jan.  9,  1889,  in 
which  a  violent  tornado  struck  the  city  of  Head- 
ing, Pa.,  fortunately  only  on  its  outskirt,  utterly 
wrecking  a  silk-mill  and  a  railroad  paint-shop, 
with  a  loss  of  twenty-four  persons  killed  and 
ninety-eight  injured.  An  accompanying  tornado 
pnssed  over  Western  Pennsylvania  on  the  same 
dav,  and  did  great  damage  in  the  oil-fields,  tore 
down  the  suspension  bridge  at  Niagara,  and 
wrecked  an  unfinished  building  at  Pittsburgh, 
With  considerable  loss  of  life. 

TORNEA,  a  river,  important  as  formiug  part  of 
the  boundary  line  between  Russia  and  Sweden. 
It  rises  in  Lake  Tornea,  in  Sweden,  and  flows 
southeast  and  south  between  Russia  and  Sweden, 
entering  the  Gulf  of  Bothnia  at  its  northern  ex- 
tremity, after  a  course  of  250  miles.  At  its  mouth 
is  the  small  town  of  Tornea. 

TORNEA,  a  town  in  Finland,  situated  on  the 
peninsula  of  Svensar,  at  the  mouth  of  the  Tornea, 
in  the  government  of  Uleaborg.  The  population, 
which  Is  about  800,  is  principally  engaged  in  the 
exchange-trade  with  the  more  northern  and 
scantily-inhabited  districts  of  Finland  and  Sweden, 


of  which  Tornea  is  the  active  center,  as  the  mast 
northerly  town  in  the  Russian  Empire ;  deals,  salt- 
fish,  tar,  hemp,  reindeer  skins  aud  other  peltries 
being  brought  to  Tornea  to  be  exchanged  for' 
tobacco,  spirits,  manufactured  goods,  etc.  Tornea 
is  often  visited  in  summer  by  travelers  anxious  to 
witness  the  singular  spectacle  of  the  sun  remain- 
ing above  the  horizon  both  night  and  day  at  the 
summer  solstice.  Tornea  was  several  times  taken 
by  tho  Russians  from  Sweden  before  its  final  ces- 
sion nt  the  peace  of  Frederikshamn,  in  1809,  when 
it  was  ceded,  together  with  the  whole  of  Western 
Finlaud,  to  Rusaia, 

TORO,  or  Torro,  an  ancient  but  decayed  town 
of  Spain,  in  the  modern  province  of  Zamora,  stand- 
ing on  the  right  bauk  of  tho  Douro,  twenty-one 
miles  east  of  Zamora.  It  contains  numerous  re- 
ligious houses,  most  of  which  have  been  allowed 
to  fall  into  a  state  of -decay;  and  has  brandy  dis- 
tilleries and  brick  and  tile  works.  Population, 
7,000. 

TORONTO,  a  city  of  Canada.  Population  in 
1891,  181,200.  See  Britannica,  Vol.  XXIII, 
pp.  447-49. 

TORPEDO  WARFARE.  For  general  article 
on  torpedoes  and  the  use  of  torpedoes  in  naval 
warfare,  see  Britannica,  Vol.  XXIII,  pp.  449-61. 
It  is  only  required  that  attention  should  here  be 
called  to  such  new  types  of  torpedoes  as  are  now 
engaging  the  attention  of  naval  experts,  and 
which  seem  likely  to  prove  of  practical  value  here- 
after. 

In  the  United  States,  Secretary  Tracy,  of  the 
navy,  appointed  in  1891,  a  naval  torpedo  board 
for  experimenting  with,  and  superintending  tho 
construction  of,  such  types,  automobile  or  fish  tor- 
pedoes, as  may  give  promise  of  fulfilling  all  the 
requirements  of  tie  navy.  The  competitive  testi 
of  the  various  patterns  are  to  be  made  at  New- 
port, and  hence  that  station,  in  this  respect,  prom- 
ises for  some  time  to  be  one  of  more  than  usual 
interest.  The  development  of  torpedo  appliance 
in  this  country  may  be  said  to  have  Just  com- 
menced. 

Of  explosives  in  general  they  all  belong  to  one 
of  two  clae-es— mechanical  mixtures  or  chemical 
compounds.  Of  the  many  kinds  of  high  explosives 
there  are  gun-cotton,  dynamite  No.  1,  explosive 
gelatino  and  forcite  gelatine.  But  the  vessels 
from  which  it  is  proposed  to  send  these  to  kill  and 
to  destroy  are  of  various  patterns.  The  expendi- 
ture of  liberal  appropriations,  both  in  this  country 
and  abroad,  have  resulted  in  a  large  series  of  ex- 
periments, more  or  less  successful,  with  air  torpe- 
does—including rockets  and  dynamite  shells; 
ground  and  buoyant  mines;  spar,  towing  and  sub- 
marine shells;  controllable  torpedoes,  and  auto- 
matic,  automobile  and  fish  torpedoes.  One  of  the 
results  is  that  all  of  the  ships  which  constitute  the 
cavalry  of  the  sea,  are  fitted  with  torpedoes,  and 
also  with  torpedo  nettings  to  protect  tUem  from  the 
torpedoes  of  an  enemy.  And  to-day  we  have  tor- 
pedo boats  of  the  first  and  second  classes,  torpedo 
dispatch  vessels,  torpedo  cruisers,  etc.,  and  many 
more  about  to  l>e  constructed.  Those  of  the  auto- 
mobile type  which  have  been  extensively  experi- 
mented with  are  the  Whitehead,  the  Brennan,  tho 
one  invented  by  Capt  John  A.  Howell  of  the  navy, 
the  one  invented  by  Lieutenant  Hall  of  the  navy, 
the  Sims-Edison  aud  the  Patrick.   There  are  sev- 
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»ral  otherc,  but  those  m<  niioned  have  attained  the 
best  result."  and  most  prominence. 

The  Howell  torpedo  is  one  of  the  most  complete 
mbmarine,  or  automobile  torpedoes  yet  perfected. 
In  fact  it  is  considered  the  ideal  torpedo,  with  a 
sapacity  for  a  charge  sufficient  to  insure  the  dis- 
ibling  or  annihilation  of  the  ship  attacked,  and 
lend  every  soul  ou  board  before  his  Maker.    It  is 


TI1K  noWEJ.L  TOKPKllO. 

lelf-containcd,  and  so  simple  in  its  mechanism  that 
'.be  ordinary  enlisted  men  readily  become  familiar 
with  its  method  of  operation.  It  is  easv  to  repair 
and  overhaul  without  social  tools  or  appliances— 
although  it  is  less  liable  than  almost  any  of  the 
others  to  become  disabled  or  get  out  of  order;  it 
possesses  a  motive  power  easily  applied  and  always 
available,  and  it  is  easily  adapted  for  frequent  ex- 
ercises. In  fact,  it  can  be  fitted  and  effectively 
employed  from  every  type  of  ship.  The  speed, 
size,  charge  and  accuracy  of  action  are  equal  to 
the  best  results  that  have  been  obtained  with  the 
Whitehead  torpedo.  In  fact,  no  other  automatic 
torpedo,  of  the  same  size,  has  reached  so  great  a 
speed.  Its  initial  speed  is  now  twenty-three 
knots  for  the  8-foot  pattern,  weighing  325  pounds, 
including  seventy  pounds  of  explosive,  or  greater 
than  that  carried  by  any  but  the  largest  White- 
head. 

The  general  form  of  the  Howell  torpedo  is  that 
of  a  spindle,  the  central  portion  being  cylindrical. 
The  shell  is  constructed  entirely  of  brass  or  bronze, 
a  material  which  is  not  corroded  by  contact  with 
sea  water.  Its  characteristic  feature  is  the,  heavy 
Hy-wheel  by  which  it  is  propelled,  and  by  which, 
at  the  same  time,  it  gives  a  directive  force  that 
renders  unnecessary  any  device  for  steering  the 
torpedo  in  the  horizontal  plane.  The  fly-wheel  is 
of  steel  and  weighs  about  \'M  pounds,  and  rotates 
on  frictloual  wheels.  It  is  geared  to  two  shafts, 
one  on  each  side  of  the  torpedo,  which  carry  the 
propellers;  and  when  set  to  revolving  at  a  consid- 
erable speed  it  will  continue  to  rotate  for  several 
hours,  if  no  additional  load  is  applied.  The  pro- 
filers revolve  in  opposite  directions,  thus  prevent- 
ing the  rolling  motion  of  the  torpedo.  This  forms 
the  whole  driving  mechanism  of  the  torpedo,  which 
is,  in  principle,  the  same  as  that  of  the  Whitehead. 

To  control  the  submersion  recourse  is  had  to  a 
horizontal  rudder,  which  is  operated  automatically 
by  mechanism  whose  action  is  controlled  by  a  com- 
bined pendulum  and  hydro-pneumatic  cylinder, 
the  piston  of  which  moves  with  the  varying  ex- 
ternal pressures  at  various  depths.  The  discharg- 
ing gear  for  sending  the  torpedo  fr<>m  the  ship 
toward  the  enemy,  consists  of  a  frame  or  derrick 
extending  from  the  ship's  side,  under  which  the 
torpedo  is  hung  by  clutches  and  studs  on  its  shell. 
The  torpedo  is  so  arranged  that  it  can  be  con- 
veniently slung  from  the  deck,  and  on  being  de- 
tached from  the  derrick,  it  does  not  drop  vertically 
into  the  water,  but  is  swung  outward  in  the  arc  of 
a  circle,  being  detached  automatically  by  a  check- 
line  and  trigger  on  reaching  the  vertical  below  the 
pivot.  This  gives  it  an  impulse  without  changing 
the  angle  of  its  longitudinal  axis  with  the  surface  J 
of  tho  water.   The  mechanical  success  of  the  J 


weapon  seems  assured.  In  the  last  few  year:  It 
has  been  subjected  to  trial  l>efore  several  naval 
boards,  whose  reports  summed  up  maintain  the 
following  elements  of  superiority  for  it  over  some 
other  types:  It  is  a  much  cheaper  weapon;  for  t!.e 
same  size  and  weight  it  carries  a  heavier  charge; 
it  does  not  possess  the  element  of  danger  contained 
in  the  air  Cash,  tho  nipt ure  of  which  (by  accident 
or  hostile  shot)  has  already  lieen  shown  to  bo  de- 
structive to  life  and  property;  its  track  is  not  be- 
trayed, in  day-time  ana  clear  weather,  by  air 
bubbles.  The  explosive  charge,  which  is  of  gun- 
cotton,  is  placed  in  the  forward  end  of  the  torpedo, 
and  is  fired  by  a  detonating  cap  placed  under  a 
percussion  firing-pin.  The  outer  end  of  the  firing- 
pin  is  provided  with  fan-shaped  corrugated  horns, 
which  receive  the  impact  blow,  and  are  so  shaped 
and  arranged  as  to  prevent  glancing  or  sliding 
along  on  the  object  struck.  The  force  of  the  blow 
shears  off  the  soft  metal-pin  and  thus  permit*  the 
firing-pin  to  be  driven  down  on  the  detonator  by 
the  spring. 

The  navy  department  recently  ordered  thirty  of 
the  Howell  torpedoes  to  be  made,  together  with 
their  launching  carriages.  Since  then  the  principal 
improvements  made  in  the  torpedo  are  mechanical, 
and,  though  the  form  is  the  same  as  that  before 
used,  the  body  of  the  torpedo,  of  spun  brass,  is 
much  improved  iu  workmanship.  It  is  made  in 
four  sections,  and  motion  is  communicated  to  the 
fly-wheel  by  means  of  a  clutch  coupling  driven  by 
a  steam  turbine  motor.  The  following  are  the 
dimensions  agreed  upon  after  a  series  of  tests: 
Length  of  body  of  torpedo,  9  feet ;  length  over  all, 
including  propeller,  Hi  feet ;  extreme  diameter, 
14.2  inches;  displacement,  410  pounds;  weight  of 
explosive  charge,  at  least,  71  pounds;  minimum 
speed,  221  knots.  The  effective  working  range  of 
the  torpedo  will  not  be  less  than  400  yards,  and 
the  mean  speed  for  that  range  not  less  than  22J 
knots  per  hour.  The  torpedoes  are  to  be  of  good 
materia],  so  as  to  be  easily  handled  and  manipu- 
lated, as  would  be  necessary  in  actual  naval  service, 
and  this  without  undue  risk  or  injury ;  and  it  must 
be  so  fitted  as  to  be  readily  used  for  practice  and 
exercise,  and  recovered  at  tho  end  of  the  run,  and 
be  made  ready  for  another  run  speedily  and  without 
elaborate  preparation. 

Like  other  fish  torpedoes,  that  designed  by  Lieut. 
M.  E.  Hall,  of  the  navy,  has  the  shape  of  a  spindle 
of  revolution,  carrying  the  charge  in  the  nose,  with 
a  percussion  apparatus.  The  principal  features 
of  this  torpedo  are  its  diving  mechanism,  the 
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pectoral  fins,  the  device  for  overcoming  the  net- 
defenses  of  vessels  of  war,  and  a  special  automatic 
engine  that  utilizes  the  full  expansion  force  of  the 
motive  power.  The  pattern  of  the  torpedo  shown 
in  the  cut  has  the  following  weights,  dimensions, 
etc.:  Length,  l."»  feet ;  extreme  diameter,  I4i  inches; 
weight,  ">7">  pounds ;  diameter  of  engines.  4  inches; 
length  of  stroke,  4  inches;  diameter  of  propellers, 
ID  inches:  revolutions  a  minute,  2,100:  gun-cotton 
charge,  80  pounds. 

The  cut  shows  a  side  view  of  the  torpedo  and  its 
three  sections— the  forward  cone  (A),  the  air-flask 
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(B)  attaching  Hie  buoyant  grapnel  (I,).  At  the 
end  of  the  forward  cone  or  compartment  (A)  the 
firing-rod  (a)  is  fitted  loosely  into  the  sleeve  (b), 
and  actuated  by  a  spring '  connected  with  the 
trigger  (c)  upon  contact  with  the  object  of  attack. 
The  rib  of  the  trigger  is  broken  oft"  by  impact. 
Should  the  torpedo  graze  a  vessel's  bilge  the  trig- 
ger would  be  tripped,  and  the  firing-rod  would  be 
impelled  by  the  spring  against  the  plunger  (d), 
detonating  the  gun-cotton  charge,  as  before,  by 
means  of  the  primer  and  detonator.  When  at  tack- 
ing a  vessel  protected  by  netting,  the  float  (L)  is 
drawn  aft  by  the  resistance  of  the  water,  and  tows 
aft  and  above  the  torpedo  until  it  fouls  the  net 
that  the  torpedo  passes  under.  Then  the  pull 
upon  the  tow-line  (e)  trips  the  trigger  (e).  and 
explodes  the  torpedo  iu  close  proximity  to  the 
ship. 

The  magazine  E  contains  eighty  pounds  of  gun- 
cotton  in  a  copper  case,  which  is  pivoted  at  its 
after  end  (g)  and  suspended  by  hangers  (g  g)  at 
its  forward  end,  permitting  a  slight  swinging 
movement,  which  automatically  steers  the  torpedo. 
It  has  been  well  proved  that  when  a  ship  heels 
over  to  a  brisk  wind  the  lee  bow  becomes  buried, 
and  has  a  greater  displacement  than  the  weather 
one.  This  pressure  under  the  lee  bow  throws  her 
into  the  wind  unless  counteracted  by  the  helm. 
This  force  is  utilized  in  the  Hall  torpedo  in  the 
following  manner:  A  sea  striking  the  torpedo  in 
launching  drives  it  to  leeward,  at  the  same  time, 
owing  to  its  slight  stability  it  causes  her  to  roll. 
As  the  torpedo  is  symmetrical  and  circular  in  sec- 
lion  there  would  be  no  unbalanced  pressure 
under  the  lee  bow,  hence  the  pectoral  fins  have 
been  introduced.  These  are  actuated  by  lugs 
upon  the  swinging  magazine  (K)  which  take 
against  flexible  brass  plates  and  act  upon  the 
torpedo  s.>  as  to  bring  her  upon  an  oven  keel,  so 
t<>  speak.  For  instance,  if  a  wave  should  strike 
the  torpedo  on  the  nort  bow,  she  rolls  to  star- 
board, and  being  deflected  in  this  direction  the 
starboard  pectoral  tin  is  forced  out  by  the  swing- 
ing magazine,  causing  an  unbalanced  pressure 
.under  the  lee  bow  and  forcing  the  torpedo  back  to 
her  course.  In  other  words,  the  torpedo  has  a 
flexible  bow  which  is  automatically  distended  on 
one  side  or  the  other,  as  required  to  keep  her  on 
Ix  i  course.  As  soon  as  the  torpedo  regains  an 
upright  position  the  magazine  is  centered  by  the 
springs  (K). 

The  air-flask  (B)  has  a  capacity  of  nine  cubic 
feet  and  contains  air  under  a  pressure  of  1.200 
pounds  a  square  inch.  The  throttle  (!)  is  auto- 
matically opened  as  the  torpedo  is  discharged, 
permitting  air  to  reach  the  engine. 

The  engine  chamber  and  the  immersion  cham- 
ber are  in  the  after  cone.  An  automatic  two- 
cylinder  double-eating  trunk-engine  actuates  the 
screws  by  means  of  the  lever  gears  (n,  ti.  n,  n.) 
the  exhaust  air  escaping  through  the  hollow  screw- 
shafts,  which  are  provided  with  check-valves 
(p  p)  to  prevent  the  entrance  of  sea-water  at  the 
end  of  the  run.  Abaft  the  engine-case  is  the  im- 
mersion chamber  containing  the  diving  mechanism. 
The  diving-valve  is  actuated  by  a  float,  the  posi- 
tion of  which  depends  upon  the  amount  of  water 
in  the  chamber.  Water  enter*  freely  until  it 
reaches  the  bottom  of  the  telescopic  tube,  after 
which  it  can  only  enter  by  cminressing  the  im- 
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prisoned  atmospheric  air  within  the  chamber.  By* 
extending  the  tube  a  greater  pressure  will  be  re- 
quired to  fill  the  chamber  than  when  the  tube  is 
contracted:  hence,  in  the  former  ease  the  torpedo 
will  dive  deeper  than  in  the  latter  case.  The 
reaction  of  the  air  upon  the  water  raises  or  de- 
presses the  tail  of' the  torpedo,  causing  it  to  dive 
or  to  ris<'  to  the  surface.  The  motive-power  is 
steam,  which,  together  with  a  suitable  quantity 
of  water  heated  to  ,V>0  degrees,  is  stored  in  a  flask 
or  generator.  As  the  pressure  is  reduced  by  the 
consumption  of  the  steam,  the  heated  water  grad- 
ually vaporizes,  furnishing  a  continuous  supply. 

The  Patrick  torjiedo  is  an  invention  of  J.  X.  H. 
Patrick,  and  has  been  thoroughlv  tested,  to  the 
satisfaction  of  both  the  United " States  and  the 
French  governments.  It  has  reached  a  stage 
which,  iu  the  judgment  of  experts,  renders  it  a 
j  valuable  weapon  for  use  in  actual  warfare.  It  con- 
sists of  two  fourteen-foot  copper  cylinders,  held 
by  bars  three  feet  apart.  The  upper  cylinder  is 
tilled  with  lampblack  and  carries  signal  flags.  The 
,  lower  cylinder  is  tilled  with  the  firing  charge.  The 
machinery  is  propelled  by  carbonic  acid  gas.  He- 
cent  experiments  with  it  by  the  Navy  Torpedo 
Board  at  Newport  were  reported  as  eminently  suc- 
cessful. The  conditions  of  the  test  were  that  tho 
torpedo  should  make  a  speed  of  twenty  knot*  for 
one  mile,  maneuvering  and  bring  under  the  con- 
ditions of  service,  to  be  readily,  certainly  and 
completely  accomplished  by  the  manipulator  of 
the  operating  apparatus,  the  center  of  the  explo- 
sive charge  to  be  at  least  three  feet  below  the  sur- 
face of  the  water  when  exploded. 

When  the  torpedo  was  in  motion  only  the  two 
flags  and  the  foaming  water,  turned  tip  by  tho 
rapidly  revolving  propeller,  could  be  seen.  'The 
torpedo  was  llrst  headed  for  the  training-hip 
Jamestown,  then  turned  to  the  north,  and  run  for 
a  quarter  of  a  mile  in  that  direction.  A  sharp 
turn  was  then  made  in  toward  shore  ami  the  tor- 
pedo returned  to  the  smarting  point,  forming  a 
course  the  shape  of  an  ellipse,  and  about  a  third 
of  a  mile  in  its  largest  diameter.  Several  trials  of 
the  torpedo  were  made,  to  test  the  efficiency  of  its 
motive  power.  The  torpedo  is  shaped  like  a  spin- 
dle, tapering  at  each  end.  It  is  about  forty  feet 
in  length,  and  its  greatest  diameter  is  twenty-fuur 
inches.  Its  displacement  is  5,1(13  pounds,  and  tho 
magazine  charge  of  dynamite  is  200  pounds.  Tho 
torpedo  proper  is  sustained  by  a  float  which  is 
practically  indestructible  by  mechanical  gun-tire 
during  the  short  time  that  it  would  be  exposed. 
The  float  is  also  of  the  fusiform,  and  is  made  of 
sheet-copper,  one-eighth  of  an  inch  thick,  tilled 
with  lampblack.  The  propeller  and  rudder  work 
in  solid  water,  and  the  former  cannot  easily  be 
fouled  nor  the  cable  grappled.  Tho  explosion 
also  takes  place  about  three  feet  under  the  water. 

In  the  application  of  the  motive  power,  as  in? 
many  other  details,  the  torpedo  differs  from  other 
models.  The  propeller  is  two-bladed,  and  is  fixed 
on  a  hollow  shaft  through  which  '.he  governing 
cable  is  paid  out,  the  controlling  battery  lieing  100 
cells  of  bichromate.  The  acid,  drawn  in  liquid 
form  from  the  bottom  of  the  flask,  is  taken  through 
copper  piping  in  the  bottoms  of  the  heaters. 
These  heaters  are  copper  cvlinders  which  contain 
the  diluted  sulphuric  acid,  each  having  a  cvlirdri- 
cal  trough  in  the  top  holding  the  lime".     1  hi* 
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trough  is  iliviiled  into  twr>  parts,  kept  closed  by  a 
series  of-  !■  mk--  on  a  common  rod.  the  ro<l  Iteing 
•connected  with  a  piston  iu  u  cylinder  outside  the 
beater.  The  cable  performs  the  function!*  of 
starting,  stopping,  starboarding  and  porting  the 
helm,  and  tiring  the  charge. 

In  considering  the  problem  of  the  transmission 
of  power,  the  electric  current  has  long  occu- 
pied attention,  and  has  been  in  use  for  controlling 
and  directing  torpedoes  about  twenty  years. 
The  first  application  of  electricity'  for  propelling 
torpedoes  was  in  1877  by  Mr.  Sims,  and  after  sonic 
preliminary  experimenting  with  a  small  pulling 
uoat.  he  completed  a  cigar-shaped  torpedo  pro- 
pelled and  controlled  by  electricity,  it  not  being 
successful  in  point  of  speed,  a  larger  l»oat  was 
built,  since  when  the  perfection  of  the  torpedo,  or 
rather  the  efficient  generation  of  application  of 

Cower,  by  the  dynamos  on  shore  and  the  motor  on 
oard,  has  been*  completed.   A  great  Increase  in 
.speed  is  claimed  for  the  Sims-Edison  torpedo.  As 
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will  be  seen  by  the  illustration,  the  apparatus 
consists  of  two  parts,  the  "  float  "  and  the  sub- 
merged "  fish,"  a  steel  frauie  connects  the  two,  be- 
ing inclined  at  the  bow  and  very  sharp,  so  as  eithor 
to  cut  through  obstructions,  or  dive  under  them,  as 
indicated  by  the  dotted  lines  in  the  cut.  Both  the 
float  and  fish  are  of  sheet  copper.  The  former  is 
about  thirty  feet  long  and  filled  with  cotton,  which 
renders  it  impervious  to  the  water,  and  even  if 
struck  repeatedly  by  small  projectiles  it  would  still 
sustain  its  burden.  It  is  broad  at  the  top  and  nar- 
row at  the  bottom,  so  that  the  bouyaucy  increases 
rapidly  with  immersion.  The  fish,  which  carries  a 
200-j)ound  charge  of  explosive,  is  submerged  about 
three  and  three-quarter  feet,  and  can  be  exploded 
at  will  or  by  concussion  against  the  object  of  at- 
tack. The  fish,  or  torpedo  hull,  is  cylindrical,  with 
conical  ends. 

As  may  be  seen  in  the  cut  the  fish  has  four  com- 
partments with  water-tight  bulkheads,  and,  as 
«ach  compartment  is  separate  from  the  other,  it 
«:aii  be  taken  apart  when  necessary  for  storage, 
and  can  be  put  together  again  iu  fifteen  minutes 
ready  for  immediate  service.  The  forward  com- 
partment carries  the  explosive,  the  next  compart- 
ment is  empty,  the  third  carries  the  cable  and  the 
fourth  carries  the  electric  motor  and  steering 
gear.  Its  total  weight,  including  a  forty  horse- 
power motor  and  6,000  feet  of  cable,  is  4,304 
{tounds.  The  motor  is  two-pole,  series-wound 
m\iI  its  resistance  at  rest  is  6.53  ohms.  The 
Edison  generator  is  capable  of  1,500  to  1,000  revo- 
lutions, with  1,:100  volts  at  terminals  and  twenty - 
rtve  amperes  normal  capacity.  On  the  official 
trial  the  motor  drove  the  boat  at  a  speed  of  over 
twenty-one  miles  an  hour  and  on  a  short  run 
reached  twenty -two  miles  an  hour.  The  cable  is 
■c  >mpound,  having  a  small  insulated  conductor  in 
'he  center  for  the  steering  current  produced  by  a 
battery  on  shore,  and  an  annular  conductor  for 
.the  motor  current.  Steering  is  effected  by  a 
^•wwerful  electro-magnet,  into  which  is  switched 


the  main  current  by  means  of  a  strong  polarized 
relay  actuated  by  the  current  of  the  shore  battery 
through  the  central  conductor  of  the  cable.  Two 
keys,  or  one  |M>le-changing  key  and  sw  itch,  under 
the  band  of  the  officer  on  shore,  control  tho  relay 
Of  the  lish,  and  the  rudder  is  thus  thrown  to  one 
side  or  the  other  at  will  at  any  moment.  Tho 
result  is  that  while  at  full  -:>-■■!  the  boat  may 
have  its  course  changed  in  uuy  desired  direction 
at  nny  moment. 

The  charge  is  exploded  electrically,  hence  ther» 
is  no  probability  of  premature  discharge.  Th» 
moment  that  the  torpedo  has  reached  and  Is  push- 
ing against  the  object  of  attack  can  be  exactly 
determined  day  or  night  by  a  simple  ammeter  in 
the  circuit  showing  by  its  great  change  cf  read- 
ing when  the  motor  is  affected  by  the  stoppago  of 
the  boat.  Besides  the  many  advantages  possessed 
by  such  a  torpedo  for  coast  and  harbor  defense,  it 
has  a  special  value  as  an  instrument  of  offensive 
warfare  on  the  high  seas,  as  nearly  all  the  war 
vessels  are  fitted  with  dynamos  and  engines  for 
them.  By  carrying  a  geucrator  for  torpedo  service, 
each  vessel  in  commission  can  have  one  or  more  of 
the  Siuis-Edisou  torpedoes  fastened  by  100-foot 
hawsers  furnished  with  electro- magnetic  snap- 
hooks,  the  electric  cable  communication  lieing 
then  maintained  permanently  with  the  generator. 
The  torpedo  can  thus  travel  along  within  a  con- 
venient distance  controlled  by  the  navigator  of  the 
war-ship.  In  action  tho  war-vessel  could  approach 
the  enemy  within  a  distance  of  two  miles,  stop  and 
send  the  torpedo  on  ahead,  guiding  it  to  the  cer- 
tain destruction  of  the  hostile  vessel. 

Another  recent  invention  of  a  torpedo  controlled 
by  electricity  is  that  of  Lieutenant  N.  T.  Hal  pine, 
of  the  navy.    It  has  a  very  noticeable  feature  not 
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possessed  by  any  other.  In  all  other  torpedoes  of 
the  "controlled"  types  It  has  been  impossible  to 
have  experimental  drills  without  destroying  the 
fish  or  hull:  and  as  this  was  a  matter  of  much  ex- 
pense, the  drills  have  been  conducted  without 
using  an  explosive  charge.  In  Lieutenant  Halpine's 
torpedo  this  difficulty  has  been  overcome.  The 
forward  part  of  the  torpedo  has  a  bell-mouth  open- 
ing, into  which  the  explosive  charge  is  fitted  in  its 
own  case,  and  is  there  held  until  the  object  of 
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attack  is  reached,  when  it  is  detached  and  that 
part  of  the  hull  which  contains  the  mechanism  is 
left  at  a  safe  distance.  The  explosive  charge  can 
then  ho  fired  at  will  and  the  torjR'do  proper,  or  the 
hull,  can  be  run  to  tho  starting  point.  The  power 
used  can  be  either  compressed  air,  electric  or 
other  motor,  working  on  a  screw  propeller. 

There  are  other  automobile  or  fish  tor|>edoes, 
especially  the  Whitehead,  Brennan.  Victoria, 
Rchwartzkopfl*.  that  possess  much  merit;  but  they 
are  so  nearly  like  the  Howell,  the  Hall,  the  Patrick 
and  the  Halpine  that  it  is  not  necessary  to  describe 
them  here.  John  L.  Lay,  the  inventor  of  the  first 
controllable  torpedo  that  reached  the  phase  of  an 
actual  service  weapon,  has  recently  produced  a 
new  weapon  in  England  and  he  claims  for  it  a 
speed  of  sixteen  knots  with  a  range  of  two  miles. 

A  new  invention  of  a  submarine  torpedo  boat,  or 
as  this  sort  of  weapon  is  frequently  referred  to,  the 
controllable  torpedo,  has  recently  appeared  at 
Detroit,  and  if  it  accomplishes  all  that  the  inventor 
maintains  for  it,  Jules  Verne's  dream  of  the  Nau- 
tilus promises  to  be  realized.  The  boat  is,  in  ap- 
pearance, like  a  double-pointed  cigar.  It  is  forty 
feet  in  length,  sixtoen  feet  deep  from  top  to  bot- 
tom, and  its  extreme  breadth,  from  the  midship 
point,  is  nine  feet.  The  motive  power  is  to  Ite  a 
storago  battery  of  electricity,  connected  with  a 
screw  propeller  on  each  side;  and  the  vessel  can 
be  submerged  by  simply  turning  a  switch  at  the 
shore  station.  The  inventor  of  this  "  devilish 
weapon"  declares  that  the  machinery  can  be  so 
adjusted  as  to  sink  the  boat  to  any  depth  and 
send  l>er  along  at  a  speed  of  ten  miles  an  hour  with 
ease.  And  should  any  of  the  machinery  become 
deranged  the  torpedo  would  immediately  rise  to 
the  surface  by  the  stopping  of  the  propeller,  which 
alone  keeps  her  submorged.  The  inventor  has  an 
air  chamber  provided,  the  capacity  of  which  is 
sufficient,  with  the  aid  of  chemicals*  to  purify  the 
air  for  two  men  for  twenty-four  hours. 

TORQUES,  a  species  of  gold  ornament,  worn 
around  the  neck,  and  much  in  use  in  ancient 
times,  both  among  Asiatic  ami  North  European 
nations.  It  consisted  of  a  spirally-twisted  bar  of 
gold,  bent  round  nearly  into  a  circle,  with  the  ends 
free,  and  terminating  in  hooks,  or  sometimes  in 
serpents. 

TORRINGTOX,  a  municipal  borough  and 
market-town  of  the  county  of  Devon,  on  an  emi- 
nence sloping  to  t  he  Torridge,  ten  miles  south  west  of 
Barnstaple.  The  inhabitants  are  for  the  most  part 
employed  in  agriculture  and  glove-making.  The 
name  ofTorrington  emerges  frequently  during  the 
great  Civil  War;  and  the  capture  of  tho  town  by 
Fairfax  in  104b",  on  which  occasion  the  church, 
with  200  prisoners,  and  those  who  guarded  them, 
were  blown  into  the  air  by  gunpowder,  proved 
fatal  to  the  king's  cause  in  the  west.  Population 
in  1S71,  3,529. 

TORRINGTOX.  a  township  of  Connecticut,  on 
the  Naugatuck  River.  It  has  important  manu- 
factories of  woolen  goods,  plated  goods,  hardware, 
machinery  anil  needles.  Population  in  1890, 
6,000. 

TORSO  (Hal.),  strictly,  a  trunk,  such  as  the 
trunk  of  a  tree,  but  specially  applied  to  an  ancient 
statue  of  w  hich  only  the  body  remains.  Of  such 
imperfect  relics  of  classic  art,  the  most  famous  is 
'he  Torso  of  Hercules,  a  masterpiece  of  manly 


beauty  discovered  in  the  Campo  del  Fiore,  at  the 
beginning  of  tho  sixteenth  century,  and  placed,  by 
order  of  Pope  Julius  II.,  in  the  Vatican. 

TORTOISE,  Turtle.  SceBritannica,Vol.  XXII, 
pp.  455-400. 

TORTTGAS  (Sp.  Turtles),  a  group  of. ten  low 
coral  islets  or  keys,  also  called  the  Dry  Tortugas, 
belonging  to  tho  United  States,  at  the  entrance  of 
the  Gulf  of  Mexico,  120  miles  southwest  of  Cape 
Sable,  tho  southern  point  of  Florida.  There  has 
been  a  lighthouse  erected  on  Bush  Key;  and 
refractory  soldiers,  and  prisoners  connected  with 
the  War  of  Secession,  have  been  employed  in 
erecting  a  fort,  called  Fort  Jefferson. 

TORULA  CEREVISLE,  or  the  Yeast  Plant, 
one  of  those  fungi  which  are  connected  with  the 
process  of  fermentation.  This  plant,  which  is  also 
known  under  tho  names  of  Saccharomyres,  My- 
cwlertna  cereviske,  aud  Cryptococcus  fermcntum, 
may  be  readily  observed  by  examining  a  littlo 
yeast  under  the  microscope,  when  it  will  bo  seen 
in  the  form  of  round  or  oval  corpuscles,  varying  in 
diameter  from  tho  800th  to  the  400th  of  a  line,  aud 
many  having  smaller  corpuscles  in  their  interior. 
They  grow  by  protrusion  of  gemmules,  aud  germi- 
nate sometimes  on  one,  and  sometimes  on  several 
spots  of  the  primitive  fungus  cells.  These  shoots 
throwing  off  new  •  gemmules,  the  yeast-plant 
gradually  forms  single  or  branching  rows  of  oblong 
cells,  connected  together  like  beads.  This  peculiar 
arrangement  of  the  cells,  and  the  fact  that  they 
are  not  acted  on  by  acetic  acid,  is  characteristic  of 
the  plant. 

TOSHACH,  the  name  given  among  Celtic  nations 
to  the  military  leader  of  a  clan  or  tribe,  whose 
functions  were  in  early  times  separated  from  those 
of  the  supreme  judicial  officer.  When  the  office  of 
toshach,  originally  elective,  became  hereditary, 
according  to  the  principle  of  divided  authority 
characteristic  of  Celtic  communities,  it  remained 
permanently  in  tho  eldest  cadet  of  the  clan. 

TOTIPALMJS,  Cuvier's  name  for  a  group  of 
birds,  of  the  order  Palmipedes,  having  the  hind 
toe  connected  with  the  other  toes  by  a  web.  Pel- 
icans, cormorants,  frigate-birds,  gannets,  and 
darters  belong  to  this  group.  All  the  Totipalmte 
are  marine;  they  feed  on  fishes,  molluscs  and 
other  marine  animals,  and  are  excellent  swimmers 
and  divers.  Many  of  them  have  long  wings,  and 
are  birds  of  powerful  flight. 

TOTNES,  or  Totnkss,  a  municipal  and  for- 
merly a  parliamentary  borough  and  market- 
town  of  Devonshire,  situated  on  the  slope  of  a 
steep  hill,  on  the  right  bank  of  tho  River  Dart, 
about  ten  miles  from  its  mouth.  It  is  a  place  of 
great  antiquity,  has  an  interesting  church  of  the 
fifteenth  century,  and  some  curious  antique  houses. 
The  River  Dart  is  navigable  for  vessels  of  200  tons 
up  to  the  town,  which  has  some  little  shipping 
trade.  The  borough,  which  comprised  also  the 
suburb  of  Bridgetown,  was  disfranchised  for  cor- 
rupt practices  by  the  Reform  Bill  of  1807. 
Steamers  ply  during  the  summer  months  between 
Tot nos  and  Dar  tmouth.  It  is  a  station  on  the 
!  South  Devon  railwav.    Population  in  1S71,  4,07.'$. 

TOUCH-WOOD,"  the  wood  of  willows  and 
some  other  trees  softened  by  decay.  It  is  some- 
times used  as  tinder  for  obtaining  fire,  from  the 
readiness  with  which  a  spark  ignites  it. 

TOULA,  or  Tt'i.A.  an  important  manufacturing 
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town  of  Great  Russia.  eti|»ital  of  the  government  of 
tin' .same  name,  on  the  l'pa,an  aftluent  of  the  t >ka, 
'  lu  miles  south  of  Moscow.  Its  churches,  arsenal, 
theater,  industrial  museum,  cathedral  ami  the  an- 
cient Krcml  are  the  principal  buildings.  Toiil.v  is 
an  ancient  town,  and  has  .salfercil  severely  from 
Tartar  invasion,  and  during  the  wars  of  the  com- 
mencement of  tlioseventeentli  century.  Ironworks 
founded  here  under  Czar  Alexis  Michniloviteh 
have  acquired  a  well-merited  reputation.  Cutlery, 
locks,  tea-urns  and  hells  nro  marie  in  great  perlec- 
tion;  and  bristles  are  prepared  in  large  quantities 
both  for  home  consumption  and  export.  I'opula- 
tion,  ,Mi,4!Ni. 

TOUKAIXE,  one  of  the  former  provinces  of 
France,  of  w  hich  the  capital  was  Tours,  and  which 
was  hounded  on  the  north  by  the  province  of  <  >r- 
lcannais.  on  the  cast  by  Herri,  on  the  south  by 
I'oifoit,  and  on  the  west  by  Anjou.  It  was  about 
sixty  miles  in  length,  a:xl  nearly  the  same  number 
of  miles  in  breadth;  if  now  appears  on  the  map  as 
the  department  of  lndre-et-I.oire. 

TOFRGEE,  Albion  W.,  an  American  lawyer 
and  novelist,  horn  in  Ohio,  in  18:t8.  He.  served 
with  credit  throughout  the  Civil  War,  being  twice 
wounded;  practiced  law  in  North  Carolina;  be- 
came judge  of  the  North  Carolina  Superior  Court 
in  1S(18.  and  assisted  in  the  preparation  of  a  Vmfr 
uf  civil  l'r<xc4ui-<'  for  North  Cnrnliim.  He  has 
written  a  number  of  novels,  including  A  F<»>rs 
Evraivl. 

TOWN-AD.HTANT.  Towx-M  a.iou,  ollieers 
on  the  stair  of  a  garrison.  They  are  often  veteran 
otlieers,  too  much  worn  for  lield -service.  The  pay 
depends  on  the  magnitude  of  the  trust.  The 
town -major  ranks  as  a  captain  ;  the  adjutant  as  a 
lieutenant.  The  duties  of  these  otlieers  consist  in 
maintaining  discipline,  and  looking  after  the  tlnd- 
ing  of  the  batteries,  etc. 

TOWNSENI),  Chaki.e.s  Chami'i.ix.  member  of 
Congress,  born  at  Allegheny  City,  l'a..  in  1S41. 
He  received  a  eoinni.m-schoo]  education;  is  a  man- 
ufacturer: served  two  years  in  the  army  during  the 
rebellion  as  a  private,  and  afterward  as  adjutant; 
and  was  elected  to  Congress,  1880. 

TOWNS  F.N  1),  Hoska,  member  of  Congress:  Ismi 
in  Ohio,  in  1S40.  He  entered  Western  Reserve 
College,  Ohio,  in  18(50;  left  school  to  enter  the 
army  in  IStil ;  was  promoted  to  lieutenant,  and 
resigned  in  18<i:t,  on  account  of  disability;  was  ad- 
mitted to  the  bar,  and  commenced  the  practice  of 
law  in  Tennessee  in  1S0.~>;  was  elected  to  the  I„eg- 
•slature  of  that  state  in  lSfii).  and  served  one  term; 
removed  to  Colorado  in  1870.  and  was  elected  to 
Congress  in  1SS1»,  and  re-elected  in  I  SOI 

TRACHOMA  (derived  from  the  Creek  tr-ulms, 
rough),  the  term  employed  in  ophthalmic  surgery 
to  designate  a  granular  condition  of  the  mucous 
covering  of  the  eyelids,  often  accompanied  with 
haziness  and  vascularity  of  the  cornea.  It  is 
one  oi  the  most  serious  srqiu'hr  of  purulent 
ophthalmia. 

TRACY,  Rexjamix  F.,  secretary  of  the  navy, 
born  at  Owego,  N.  V..  in  ls.'iii.  lie  studied  law: 
was  elected  t'i  the  New  York  Assembly  in  ISbl: 
was'  a  colonel  of  volunteers:  was  in  the  battle  of 
the  Wilderness,  and  was  b revetted  brigadier-gen- 
eral: became  Tinted  States  distric  t  attonu-v  for 
the  eastern  district  of  New  York  in  I  SOW; 
judge  >f  the  New   York   Court  of  Appeals  in 


1881;  secretary  of  the  navv  in  18S9.  In 
February,  1800."  Mrs.  Tracy  and  Miss  Mary  Tracy, 
the  wife  and  youngest  daughter  of  the  .secretary, 
lost'  their  lives  by  a  fire  which  destroyed  their 
Washington  residence. 

TRADUCI ANISM,  one  of  the  theories  adopted 
for  the  purpose  of  explaining  the  production  of  the 
soul  in  the  procreation  of  the  human  species.  The 
theory  know  n  as  traducianism.  is  ascribed  to  Ter- 
tullia'n  as  its  first  author.  He  taught  that  souls 
are  propagated  by  souls,  as  Indies  by  ladies,  and 
by  the  same  or  a  simultaneous  process.  The  dis- 
cussion of  these  theories  in  the  fourth  and  tifth 
centuries,  was  much  promoted  by  the  controver- 
sicsou  Manichurism. 

TRAMMEL-NET.  A  kind  of  net  re-em)>lmg 
the  drift-net  us<  d  in  the  herring-fishe  v,  but 
anchored  and  buoyed  at  each  end,  the  back  rope 
supported  by  small  cork-floats,  and  the  font-rope 
kept  close  to  the  ground  by  weights.  The  length 
varies  from  20  to  IMK)  vards. 

TRANS-ANDINF.  RAILWAY,  the  first  rail- 
way across  the  continent  of  South  America.  It 
runs  from  Buenos  Avres  to  Valparaiso,  some 
870  miles.  In  1890  there  were  040  miles  finished 
at  the  Ruenos  Ay  res  and  8'J  at  the  Valparaiso 
end,  while  about  a  thin!  of  the  rest  was  practically 
complete.  The  Andes  range  is  crossed  at  Cutnbre 
l'ass,  which  is  L'UW">  feet  above  the  sea  level,  and 
at  this  point  the  railway  follows  a  tunnel  about 
three  miles  long  at  an  elevation  of  10,4oO  feet,  the 
grades  for  a  considerable  distance  being  1  in  12J. 
so  that  a  rack  rail  is  employed.  The  opening  of 
the  whole  route  is  expected  to  take  place  in"  W.*2. 
Eight  tunnels  are  being  bored  through  the  Andes 
in  connection  with  the  line,  of  a  total  length  of 
nearly  ten  miles.  Electricity  and  water  are  em- 
ployed in  novel  fashion,  and  work  on  the  tuiiuel 
goes  on  at  twenty-six  points. 

TRANSITION,  a  term  employed  at  first  b; 
Werner  to  designate  rocks  having  a  mineral  char- 
acter intermediate  between  the  highly  crystal  line, 
or  metamorphic  rocks  and  ordinary  sedimentary 
deposits. 

TRANSIT*  >RY  ACTION,  in  the  law  of  England, 
is  used,  in  contradistinction  to  local  action,  to  de- 
note that  the  particular  action  may  be  tried  in 
another  county  than  that  in  which  the  occurrence 

,1  o-r. 

TRAN'SKEIAN  TERRITORIES.  For  these 
countries  of  South  Africa,  see  liritannica.  Vol. 
XXIII,  pp.  fdfi-ol'J.  The  area  of  Cape  Colony,  in 
1SS!»,  was  estimated  at  2X1,4:10  square  miles.  This 
includes  an  area  of  l">,2S;t  square  miles  in  theTra  is- 
keian  Territories',  ami  of  Wallish  Hav,  in  Dam.ii'i- 
latid. 

The  estimated  population  in  188!)  of  Cape  Col- 
ony proper,  including  Griqualand  West,  was 
1,04S,I>2S;  and  of  iis  dependencies,  Transkei,  East 
Uiiqualaud.  and  Tembuland,  410, 1!».">;  total  1,458,- 
82.'t.  In  1880  it  was  Ll.'lO.tlSli.  The  total  white 
population  is  estimated  at  about  :i.">0,000.  Tue 
colony  is  divided  into  seventy  divisions,  and  it« 
dependencies  into  sixteen  districts. 

The  various  Transkei. in  territories  are  grouped 
under  their  chief  magistrate's  as  follows,  with 
population  in  January,  1S.-H:  Uriqualand  East, 
comprising  Fort  St.  John's.  Noman's  Land,  and 
the  Gat  berg,  with  nine  subordinate  magistrate? 
(area      11  square  miles,  population  121.1. "IS,  u; 
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whom  3,921  Europeans);  Tembuland,  comprising 
Tembuland  pr-'por,  Hoinvanaland,  and  Emigrant 
Tembuland,  with  .seven  magistrates,  ituduciin^  resi- 
dent magistrate  (area  4,055  stjuare  miles,  popula- 
tion  150,325,  of  whom  5,515  Europeans):  Transkei, 
comprising  Fingoland,  the  Idutywa  Reserve,  ami 
Gcalekaland,  with  six  magistrates  (area  2,535 
square  miles,  population  130.395,  of  whom  1,000 
Europeans).  These  districts  are  suhjcct  to  the 
"Native  Territories  Penal  Code."  rondoland, 
population  200,000.  with  a  resident  commissioner 
appointeil  l»y  the  ( 'ape  government  Walfish  Bay 
has  an  area  of  430  square  miles. 

The  ea]>ital  of  the  colony,  ('ape  Town,  had  a 
population  in  188!)  of  41,704,  excluding  military 
and  shipping.  The  probable  population  of  Cape 
Town  and  suburbs  is  70,000.  Port  Elizabeth  had  a 
population  of  I3.IU9  in  1875,  15,926  in  1880;  Kim- 
bcrlcv,  13,590  in  187.".,  28.003  in  1SS9;  Bcaconstield, 
21. fill)  in  1880;  Graham's  Town,  0,003  in  1875, 
8,201  in  1880;  King  William's  Town,  5.195  in  lS7f>. 
o,380  in  1880:  Woodstock,  5,720:  East  London, 
5,903:  Graaff  Hefner,  5.fi22:  Stellenbosch.  5,055. 

A  large  proportion  of  the  white  inhabitants  are  of 
Dutch,  German,  and  French  origin,  mostly  de- 
scendants of  the  original  settlers. 

TRANSLATION  OF  MINISTERS,  in  the  law 
of  Scotland,  the  removal  of  a  minister  from  one 
parish  benefice  to  another. 

TRANSOMS,  in  artillery,  the  bars  or  bolts  by 
which  the  two  sides— technical!)  called  "  cheeks 
—of  a  gun-carriage  are  held  together.  In  a  ship, 
beams  across  tlm  sternpost.  at  right  angles  to  that 
timber  fastened  in  the  same  way  as  the  tloorsupon 
the  keel. 

TRANSPOSE,  in  music,  to  change  a  piece  of 
music  in  performance  from  the  key  in  which  it  is 
written  to  another  key.  To  play  at  sight  an  ac- 
companiment for  such  an  instrument  as  the  piano- 
forte or  organ,  transposed  from  one  key  to  another, 
requires  considerable  artistic  skill.  To  the  singer, 
transposal  presents  no  difficulties. 

TRASS,  a  tutaccous  deposit  of  the  extinct  vol- 
canoes of  the  Eifel.  near  Coblenz,  resembling  the 
Puzzolaoa  of  Naples.  Its  base  consists  almost 
entirely  of  pumice,  in  which  are  imbedded  frag- 
ments of  basalt,  burnt  shale,  slate,  sandstone,  etc., 
and  even  numerous  trunks  and  branches  of  trees. 
Its  formation  is  accounted  for  by  supposing  an 
"ruption  to  have  taken  place,  with  copious  evolu- 
tion of  gases,  in  a  lake-basin,  and  a  Hood  of  the 
mud  thus  formed  to  have  swept  away  whatever 
came  before  it.  Large  areas  ate  covered  by  the 
trass,  which  has  choked  up  valleys,  now  partially 
re-excavated. 

TRAVERSING  PLATFORM,  an  arrangement 
for  the  more  rapid  and  easy  movement  of  cannon 
in  battery.  The  gun  is  either  mounted  on  an 
ordinary  truck-carriage,  or  on  rollers  under  its 
trunnions,  The  truck  or  rollers  work  in  and  out 
on  two  parallel  iron  ra;!.-.  which  rails  are  mounted 
on  the  traversing  carriage,  and  are  sixteen  feet  or 
more  in  length.  Wheels  at  each  end  of  this  plat- 
form, or  more  frequently  if  the  w.  i^ht  of  the  gun 
l>e  very  great,  are  placed  at  right  angles  to  the 
direction  of  the  rails,  and  run  on  circular  tram- 
ways, which  have  their  center  in  the  embrasure 
through  which  the  gun  is  fired.  The  rails  incline 
upward  toward  the  rear,  to  moderate  the  gun's 
recoil.    The  advantages  are,  that  the  leverage  for 


turning  the  gun  is  increased  by  the  platform's 
length,  while  the  circular  rails  diminish  the  resist- 
ance; that  the  gun  is  easily  run  out  for  tiring  on 
the  upper  rails;  that  by  its  own  recoil  it  runs  itself 
in  again  for  loading;  and  that  a  much  smaller 
embrasure  is  required  to  give  a  good  compass  to 
the  muzzle. 

TRAVESTY,  a  term  applied  in  literature  to 
denote  a  burlesque  representation  of  something 
previously  executed  in  a  serious  and  lofty  manner. 
It  differs  from  Parody  in,  that  while  the  latter 
changes  the  subject-matter  and  the  dramatis 
persona;  but  mockingly  imitates  the  style  of  the 

'  original,  the  former  leaves  the  subject-matter 

!  partially,  and  the  dramatis  prrsome  wholly,  un- 
altered:  producing  a  purely  comic  effect  by  the 
substitution  of  the  mean,  the  frivolous,  and  the 
grotesque  in  action  or  sj>ecch,  for  the  serious,  the 
noble,  or  the.  heroic. 

TRAVNIK,  a  town  of  European  Turkey,  capital 
of  the  province  of  Bosnia,  on  the  Lasva  River, 
forty-five  miles  northwest  of  Bosna-Serai.  Its 
numerous  mosques  and  the  castle,  which  dates 
from  the  middle  ages,  are  the  principal  edifices. 

I  It  contains  12,0041  inhabitants,  almost  all  Moham- 
medans.   The  principal  branch  ot  industry  is  the 

I  manufacture  of  sword-blades. 

TREASON.  Se«  Brilannica.  Vol.  XXII,  pp. 
52.5-5:10. 

TREASl'RY.  The  United  States  Treasury  J)e 
1  partraent  was  established  by  act  of  Congress  Sept. 
|  2,  1780,  and  nnmerous  amendments  have  since  so 
I  augmented  its  business,  that  it  is  now  the  la.gest 
and  most  important  of  all  the  executive  depart- 
ments of  our  government.  It  is  presided  over  by 
a  Secretary  who  is  nominated  by  the  President 
ami  continued  by  the  Senate.  This  officer  has  the 
duty  of  managing  the  United  States  revenues 
under  the  laws  of  Congress.  Two  Assistant  Sec- 
retaries of  the  Treasury  are  also  appointed  by  the 
President  and  continued  by  the  Senate.  There 
are  also  in  the  otlice  of  the  secretary  a  Chief  Clerk 
and  nine  I)i\ision  Chiefs,  upon  whom  devolves  the 
general  direction  of  the  routine  business  and  opera- 
tions of  the  otlice. 

In  addition  to  the  officers  connected  with  the 
secretary's  office  proper,  there  are  in  the  treasury 
department  \hc  following  officers: 

1.  The  First  Comptroller  examines  all  accounts 
settled  by  the  first  auditor,  except  those  relating 
to  receipts  from  customs.  He  also  countersigns 
all  warrants  drawn  by  the  secretary  of  the  treas- 
ury. 

2.  The  Second  Comptroller  examines  all  ac- 
counts settled  by  the  second,  third  and  fourth 
auditors.  He  also  countersigns  all  requisitions 
drawn  on  the  secretary  of  the  treasury  by  the  sec- 
retaries of  war  and  of  the  navy. 

'■i  The  Commissioner  of  Customs  examines  all 
accounts  settled  by  the  first  auditor  relating  to  re- 
ceipts from  customs,  and  certifies  to  balances 
arising  thereon  to  the  register  ol  the  treasury 

4  The  First  Auditor  examines  all  accounts  ac- 
cruing in  the  treasury  department  (except  those 
arising  under  the  internal  revenue  laws),  certifies 
tin  balance,  and  transmits  the  accounts  to  the  first 
comptroller  or  to  I  he  commissioner  of  customs, 
who  have  respectively  the  revision  thereof. 

5.  The  Second  Auditor  examines  and  settles  the 
ace  units  relating  to  the  pay  and  clothing  of  the 
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aruiy,  ordnance  service,  subsistence  of  officers, 
bounties  to  soldiers,  hospital  stores,  und  contingent 
expenses  of  the  war  department,  and  also  those 
relating  to  Indian  a (fairs. 

6.  The  Third  Auditor  examines  all  accounts 
relating  to  the  subsistence  and  transportation  „f 
tho  army,  all  accounts  of  the  war  department, 
other  tban  those  assigned  to  the  second  auditor, 
and  all  accounts  relating  to  army  pensions. 

7.  Tho  Fourth  Auditor  receives  and  settles  all 
accounts  relating  to  navy  pensions  and  accounts 
pertaining  to  the  naval  service. 

8.  The  Fifth  Auditor  receives  and  examines  all 
accounts  relative  to  the  diplomatic  ami  consular 
service,  accounts  relating  to  the  census,  the 
national  museum  and  tho  contingent  expenses  of 
the  patent  office. 

fl  The  Sixth  Auditor  examines  all  accounts 
relating  to  the  postal  service,  and  reports  to  the 
postmaster-genera!  all  balances  found  on  settle- 
ment of  such  accounts. 

10.  The  Treasurer  of  the  I'nited  States  re- 
ceives and  disburses  all  public  moneys  that  may 
be  deposited  in  the  treasury  at  Washington,  and 
the  sub- treasuries  at  New  York,  Boston,  Phila- 
delphia, Baltimore,  New  Orleans,  Sari  Francisco, 
St.  Louis,  Chicago  and  Cincinnati,  and  in  the 
national  b..nk  I'nited  States  depositories. 

11.  The  Register  of  the  Treasury  is  the  official 
bookkeeper  of  t  e  I'nited  States,  lie  prepares  a 
yearly  statement  which  shows  every  receipt  and 
disbursement  of  tho  public  money;  signs  and 
issues  all  the  I'nited  States  bonds;  registers  all 
warrants  drawn  by  the  secretary  of  the  treasury 
upon  the  I'nited  States  treasurer  and  transmits 
statements  of  balances  due  to  individuals  after  the 
settlement  of  their  accounts  by  the  first 
comptroller,  or  the  commissioner  of  customs, 
upo-i  which  payment  is  marie. 

12.  The  Comptroller  of  the  Currency  has  tho 
contro'  of  the  national  banks. 

i:i.  Tne  Director  of  the  Mint  has  general  sup- 
ervision of  all  the  mints  and  assay  offices  of  the 
I'nited  States. 

14.  The  Solicitor  of  the  Treasury  is  the  law 
officer  of  the  department.  He  takes  cognizance 
of  all  frauds  or  attempted  frauds  on  the  customs 
revenue,  and  has  supervision  over  suits  for  the 
collection  of  moneys  duo  to  the  I'nited  States, 
excepting  those  due  under  the  internal  revenue, 
and  over  all  suits  relating  to  national  banks,  in 
which  the  Tinted  States  and  its  agents  are 
parties. 

15.  The  Commissioner  of  Internal  Revenue  has 
general  superintendence  of  the  collection  of  all 
internal  revenue  taxes,  and  the  enforcement  of  all 
internal  revenue  laws 

l(i.  The  Superintendent  of  the  Coast  and  Geo- 
detic Survey  is  charged  with  the  survey  of  the 
Atlantic,  (iulf  and  Pacific  coasts  of  the  I'nited 
states,  including  the  coasts  of  Alaska;  the  survey 
of  rivers  to  the  head  of  tide-water  or  ship  naviga- 
tion ;  deep-sea  soundings;  temperature  and  cur- 
rent observations  along  the  said  coasts:  magnetic 
observations  and  gravity  research;  determination 
»  f  heights  by  geodetic  leveling,  and  of  geographical 
position  bv  lines  of  transcontinental*  triaugula- 
tion. 

17.  The  Supervising  Inspector-General  of  Steam 
Vessels  suiK-rintends  the  administration  of  the 


steamboat  inspection  laws,  presides  at  the  meet- 
ings of  the  board  of  supervising  inspectors,  re- 
ceives all  reports,  and  examines  all  accounts  of 
inspectors. 

IS.  The  Supervising  Surgeon-General  supervises 
the  murine  hospitals  and  other  relief  stations  of 
the  service;  takes  care  of  sick  and  disabled  sea- 
men, both  from  the  merchant  vessels  of  the  United 
States,  and  from  the-  revenue-marine  and  light- 
house services:  purvoys  medical  ami  other  sup- 
lilies;  assigns  medical  officers  to  the  I'nited  Stares 
hospitals,  and  examines  requisitions,  vouchers, 
property  returns,  and  manages  all  matters  pertain- 
ing to  the  United  States  hospital  service 

10.  The  General  Superintendent  of  the  Life- 
Saving  Service  supervises  the  organization  and 
government  of  the  employes  of  the  service:  pre- 
pares regulations  therefor:  fixes  the  number  and 
compensation  of  surfmen  to  be  employed  at  tho 
several  stations;  supervises  t'ue  expenditure  of  all 
appropriations  made  for  the  service:  examines 
the  accounts  of  disbursements  of  the  district 
superintendents,  and  the  property  returns  of  ihe 
keepers  of  the  several  stations;  prepares  estimates 
for  tho  support  of  the  service;  compiles  statistics 
of  marine  disasters,  and  makes  an  annual  report 
of  the  expenditures  for  the  maintenance  of  the 
life-saving  service  and  of  the  operations  of  said 
service  during  the  year. 

20.  Tho  Chief  of  the  Bureau  of  Statistics  col- 
lects and  publishes  the  statistics  of  our  foreign 
commerce;  makes  monthly  statements  of  imports 
and  exports,  especially  of  breadstutl's,  provisions, 
petroleum,  and  cotton;  makes  annual  reports  on 
navigation,  and  monthly  reports  on  immigration, 
and  the  total  values  of  foreign  commerce. 

21.  The  Chief  of  the  Bureau  of  Engraving  and 
Printing  designs,  engraves,  prints,  and  fnishes  all 
the  securities  and  other  similar  work  of  the  gov- 
ernment printed  from  steel  plates  (except  postage 
stamps  and  postal  notes),  embracing  United  States 
notes,  bonds,  and  certificates,  national  bank  notes, 
internal  revenue  and  customs  stamps,  treasury 
drafts  and  checks,  disbursing  officers'  checks, 
licenses,  commissions,  patent  and  pension  certifi- 
cates, and  portraits  of  deceased  members  of  Con- 
gress and  other  public  officers  authorized  by  law. 

22.  The  Light-House  Board  is  composed  of  two 
!  officers  of  the  navy  of  high  rank,  two  officers  of 
!  the  corps  of  engineers  of  the  army,  and  two  civil- 
i  ians  of  high  scientific  attainments,  together  with 

■  an  officer  of  the  navy  and  an  officer  of  engineers 
of  tho  army  as  secretaries.  Under  the  superin- 
tendence of  the  secretary  of  the  treasury  this 
boiird  discharges  all  administrative  duties  relating 
to  the  construction,  illumination,  inspection,  and 
superintendence  of  light-houses,  light-vessels, 
beacons,  buoys,  and  their  appendages. 

It  is  seen  from  the  foregoing  details  that  the 
transaction  of  the  immense  and  varied  business 
of  the  I'nited  States  treasury  department  is  dis- 
tributed among  a  series  of  responsible  officers. 
The  clerical  and  other  fox  es  employed  in  the  va- 
rious offices  and  bureaus  number  15.(>97,  of  whom 
2,S.")2  arc  in  bureaus  in  Washington,  D.C.,  4,450  in 

[  the  customs  service,  ;i..'10:$  in  the  internal  revenue 
service,  !M8  in  the  mints  and  assay  offices.  225  in 

|  the  several  sub-treasuries,  and  ;J.!11!>  in  the  life- 
saving,  marine  hospital,  steamboat  inspection,  and 
revenue  marine  bureaus,  and  in  the  \arious  public 


Digitized  by  Google 


TRKA T  Y - T R  K E S    OF    LIB E  R T Y . 


1505 


buildings  and  other  branches  of  the  department ' 
located  throughout  the  country. 

TREATY.  For  information  on  the  general  sub-  \ 
}ect  of  treaties,  see  Britanniea,  Vol.  XXII,  pp.  530 
•532.  In  the  United  States  the  treaties  arc  nego- 
tiated by  the  oxocutive  department  and  confirmed 
by  the  Senate.  When  so  continued,  they  are  part 
of  the  law  of  the  land.  The  principal  treaties 
in  which  the  United  States  are  vitally  interested 
are: 

1810.  Declaration  of  the  rights  of  neutrals,  as 
adopted  by  the  United  States  and  accepted  by 
Great  Britain. 

1838.  Maine  boundary  dispute,  between  Great 
Britain  and  the  United  States,  settled  by  Lord 
Ashburton  and  Daniel  Webster. 

1841!.  Anglo-American  Convention  to  check  the 
slave  trade. 

1843.  Arbitration  on  pecuniary  disputes  between 
the  United  States  and  .Mexico  (under  the  King  of 
Prussia). 

1840.  Treaty  between  Great  Britain  and  the 
United  States,  fixing  the  forty-ninth  parallel  as 
boundary,  and  continuing  Vancouver  Island  to 
Great  Britain. 

1850.  Clayton- Bui wer  Treaty,  Great  Britain  and 
United  States  (neutrality  in  Central  America). 

1853.  Arbitration  between  Great  Britain  and  the 
United  States  (Florida  bonds). 

1S53.  Arbitration  between  the  United  States  and 
Mexico. 

18.14.  Washington  Treaty,  between  Great  Britain 
and  the  United  States  (Fisheries  and  Commerce). 

1858.  Convention  between  the  United  States  and 
Japan  (opening  certain  ports). 

1S.VS.  Arbitration  between  the  United  States  and 
Chili  (under  the  King  of  the  Belgians). 

185!).  Arbitration  between  the  United  States  and 
Paraguay,  New  Granada,  aud  Costa  Rica. 

ISM.  A  detailed  Code  of  Instructions  drawn  up 
for  the  United  States  armies  in  the  field,  laying 
down  valuable  principles  of  international  law. 

18)53.  Arbitration  between  tbc  United  States 
and  Peru. 

1804.  Convention  of  Geneva  on  behalf  of  the 
sick  and  wounded  in  war.    Bed  cross  adopted. 

18(14.  Arbitration  between  Great  Britain  and 
the  United  States  about  Puget  Sound. 

18ti5-<>.  Slaves  emancipated  in  the  United 
State*. 

181!!)  International  Telegraphic  Conference  and 
Treatv  at  Berne. 

1871.  Arbitration  agreed  to  between  Great 
Britain  and  the  United  States  on  the  Alabama 
Claims.    The  award  was  made  in  June,  1872. 

1871.  Arbitration  between  the  United  States  and 
Mexico. 

1S71.  International   Telegraph   Conference  at 
Rome. 

18?2.  St.  Juan  Arbitration  between  Great  Brit- 
ain and  the  United  States  (under  the  emperor  of 
Germany). 

1874.  Dispute  between  Switzerland  and  Italy 
referred  to  the  United  States  minister  at  Koine. 

1874.  International   Postal  Treatv   *».  Berne 
Postal  Union  established. 

1874.  International  Conference  awl  Declaration 
of  B>  "".selson  the  Laws  and  Customs  of  War. 

1875.  International  Telegraph  Conference  at  St. 
rstersburg. 


1875.  International  Postal  and  Metric  Confer- 
ence at  Paris. 

187!).  Telegraphic  Convention  in  London. 

1883.  Convention  at  Paris  on  the  protection  of 
industrial  property. 

1885.  International  Telegraph  Conference  at 
Berlin. 

1885.  First  International  Congress  on  Inland 
Navigation  at  Brussels. 

1885.  African  Conference  at  Berlin.  The  new 
Congo  State  sanctioned. 

1880.  Conference  at  Tokio  for  the  revision  of 
Japanese  Treaties.  New  provisions  in  regard  to 
foreign  residents. 

18S7.  Conventions  between  China  ami  France, 
and  China  and  the  United  States. 

1887.  Joint  Commission  at  Washington  to  ar- 
range the  Fishery  Disputes  between  the  United 
States.  Great  Britain  and  Canada. 

1888.  Fisheries  Treaty  concluded  by  the 
Washington  Commission  ;  rejected  by  the  United 
States  Senate. 

1888.  Convention  for  the  Neutralization  of  the 
Suez  Canal  signed  at  Constantinople  by  repre- 
sentatives of  the  powers. 

188S.  International  Trades  Union  Congress  in 
London. 

Up  to  1873  the  United  States  government  ad- 
justed its  relations  to- the  North  American  Indians, 
by  means  of  treaties.  Since  1873  this  method  has 
been  discontinued,  and  acts  of  Congress  have 
taken  the  place  of  treaties  as  means  of  adjusting 
such  relations. 

TREBLE,  the  highest  part  in  harmonized  uiusic* 
which  in  general  contains  the  melody,  and  is  sung 
by  a  soprano  v  oice.  The  treble  or  G  clef  is  placed 
on  the  second  line  of  the  staff,  indicating  that  the 
note  G  occupies  the  line  encircled  by  its  lower 
curve.  It  is  one  of  the  two  clefs  in  use  in  music- 
for  keyed  instruments. 

TREE,  the  name  given  to  those  plants  which 
live  for  many  years,  and  have  woody  stems  and 
branches,  the  stem  being  generally  single,  and 
bearing  a  head  of  branches  and  twigs;  whereas, 
shrubs  have  generally  a  number  of  stems  spring- 
ing from  one  root.  The  terms  tree  and  shrub  are 
not,  however,  of  very  exactly  defined  signification; 
and  many  shrubs,  under  certain  circumstances, 
assume  the  form  of  trees,  either  naturally  or  by 
the  help  of  art:  while  trees  are,  in  other  circum- 
stances, converted  into  shrubs. 

TREES  OF  LIBERTY.  The  custom,  peculiar 
to  almost  all  the  nations  of  Europe,  celebrating 
the  beginning  of  spring  and  various  festivals  by 
setting  up  green  boughs,  led,  during  the  War  of 
Independence  in  the  United  States,  to  the  habit 
of  planting  poplars  and  other  trees  as  the  symbol 
of  growing  freedom.  This  example  was  imitated 
during  the  French  Revolution.  These  trees, 
crowned  with  the  cap  of  liberty,  were  soon  to  be 
found  in  every  village,  while  the  people  danced 
round  them,  singing  revolutionary  songs,  and  re- 
garded them  as  the  rendezvous  of  the  patriots. 
This  custom  was  regulated  '  j  ..  decree  or  the 
-:.:;veniion.  aim  diffused  over  foreign  countries  by 
the  republican  armies.  During  the  Reign  of  Ter- 
ror, thousands  lost  their  lives  under  the  pretext  of 
having  injured  a  tree  of  liberts.  During  thi? 
empire,  this  custom,  like  all  others  that  had 
originated  duriiiL'  the  republic,  was  completely. 
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suppressed.  After  most  of  the  trees  of  liberty  had 
fallen  during  the  conflicts  in  the  streets  of  Paris, 
in  June,  1S4S,  government  issued  an  order  for 
their  removal  from  all  plates  where  they  impeded 
.traffic.  Before  the  end  of  the  year,  they  had 
entirely  disappeared.  Numerous  trees  of  liberty 
were  likewise  erected  in  Italv  during  the  revolu- 
tion of  IS48  and  184<>,  but  fell  again  as  the  dif- 
ferent insurrections  were  quelled. 

TRENTON,  a  town,  and  the  county-seat  of 
Grundy  county.  Mo.,  on  the  Crooked  Fork  of 
Grand  River.  It  contains  a  number  of  machine 
shops  and  Hour  and  woolen  mills.  Population  in 
ISM.  ."..(HI. 

TRENTi  >N.  a  citv  of  New  Jersey.  Population 
in  lSlHi.  57.4oS.    See  Britanniea,   Vol.  Will,  p. 

5.VJ. 

TRE\  ELY  AN,  Sin  fiF.oitr.F.  orro.  boni  in 
18.5S  He  represented  Tynemouth  in  1865-68,  and 
commenced  his  official  parliamentary  career  in  186!) 
as  lmd  of  the  admiralty;  and.  in  Mr.  Gladstone's 
ministry,  became  secretary  to  (he  admirably. 
After  holding  the  oflice  of  chief  secretary  for  Ire- 
land. Sir  George  was  appointed  chancellor  of  the 
de.ehy  of  Lancaster  (with  a  seat  in  the  cabinet) 
i'.i  1SS4.  and  held  the  office  of  secretary  for  Scot- 
land for  a  month  in  1886.  Sir  George,  being 
tillable  to  agree  with  Mr.  Gladstone's  Irish  policy, 
resigned  his  position  in  the  government,  but  on 
the  conclusion  of  the  Round  Table  Conference,  at 
which  he  represented  the  Cnionist  party,  he  an- 
nounced that  his  oi»position  to  the  points  of  dis- 
agreement with  regard  to  the  Home  Rule  move- 
ment had  been  overcome,  and  he  rejoined  his 
colleagues  on  the  Front  Opposition  bench.  Sir 
George  has  gained  distinction  in  the  world  of 
letters  by  his  Lijr  of  Lord  Mnciultif/,  his  uncle. 
He  is  also  the  author  of  some  humorous  poetrv, 
entitled  The  Ladies  in  Parliament. 

TREVES.  Holy  Coat  ok.  For  general  article 
on  Treves,  see  Britannica,  Vol.  XXIII.  pp.  552-53. 
After  an  interval  of  forty-seven  years  another 
great  pilgrimage  was  made  in  the  midsummer  of 
1S!I],  to  Treves,  Prussia,  to  obtain  a  personal  view 
of  the  alleged  "seamless  poat"  of  Jesus  Christ, 
which,  at  the  time  of  his  crucifixion,  passed  into 
■possession  of  the  Roman  soldiers,  and  which  had 
last  been  exhibited  in  1844  to  pilgrims,  estimated 
to  number  over  l,oO0,0O0.  The  story  of  this  coat 
which  at  intervals  has  aw  akened  excited  attention 
for  several  centuries,  is  that  it  was  discovered,  or 
rather  found,  by  St.  Helena,  the  innkeeper's 
daughter,  who  became  the  wife  of  one  Cesar  and 
the  mother  of  another.  <>n  her  return  from  Pales- 
tine, early  in  the  fourth  century,  she  deposited  the 
garment  in  the  basilica  out  of  which  grew  the 
•Cathedral  of  Treves,  a  city  which,  in  those  days, 
was  the  capital  of  Belgic  Gaul,  and  the  residence 
of  the  later  Roman  emperors.  In  course  of  time 
this  lordly  church  was  so  tilled  with  relics  that 
when  tho  Un  itarians  in  the  fifth  century,  and  the 
Normans  in  the  ninth,  played  havoc  with  the  town, 
the  treasures  were  concealed  in  crypts,  ami  there 
they  remained  for  so  long  a  peiiod  that  the  exist- 
ence of  some  of  them  was  forgotten.  This  is  the 
legend.  More  authentic  records  tell  us  that  the 
holy  coat  was  discovered,  or  lediseovered,  in  the 
year  1  lf)6,  and  then  solemnly  exhibited  to  the  un- 
critical gaze  of  the  pious.  Contrary  to  the  wont  of 
■most  other  treasures  of  a  similar  kind,  which  ate  , 


exhibited  pretty  frequently —the  "  great  relics  "  in 
Aix  la-Chapello  being  an  exception — the  holy 
coat  was  not  seen  again  for  more  than  three  cent- 
uries, an  interval  that  is  full  of  suggestiveness  in 
the  case  of  a  town  crowded,  as  the  nrchicpiscopal 
capital  of  Treves  then  was,  with  crafty  priests  and 
skillful  weavers. 

At  all  events,  it  was  not  shown  until  1512,  when 
the  multitudes  flocking  to  venerate  it  w  ore  so  great 
that  Leo  X.  determined  that  it  should  ho  produced 
every  seventh  year.  But,  meantime,  Tetzel  and 
his  sale  of  indulgences  had  made  their  mark,  and 
the  great  festival  of  the  holy  coat  ceased  to  be  ob- 
served with  any  regularity,  profitable  though  tho 
occasion  undoubtedly  was  to  the  church  and 
townsmen  of  Treves.  In  INK)  it  was  again  exhib- 
ited, and  in  spite  of  tho  slow  ness  of  traveling,  and 
not  withstanding  Napoleon's  prohibition  against 
the  working  id'  miracles,  'J'27,m>0  people  went  to 
the  memorable  sight.  For  thirty-four  years  noth- 
ing more  was  heard  of  the  coat,  and  the  secret  of 
its  biding  place  was  confided  to  so  select  a  body  of 
the  cathedral  clergy  that  it  was  feared  that  it  had 
again  been  lost.  Indeed,  so  silent  were  the  au- 
thorities regarding  this  greatest  of  their  relics  that 
as  late  as  1*»41.  there  were  doubts  whether  it  really 
existed.  All  that  tho  attendants  of  the  church 
could  say  was  that  it  was  walled  up  in  the  high 
altar,  and  would  appear  once  more  on  the  cen- 
tenary of  its  exhibition  in  1744. 

In  1844,  accordingly,  Bishop  Arnoldi  produced 
the  coat.  It  was  then  a  loose  garment  with  wide 
sleeves,  very  simple  in  shape,  of  coarse  material, 
dark  Wrow  n  in  color,  and  entirely  without  seam  or 
decoration.  According  to  one  of  the  many  de- 
scriptions and  liguros  of  it  published  at  the  time  it 
measured  from  the  extremity  of  each  sleeve  five 
feet  four  inches,  the  length  from  the  collar  to  tho 
lowermost  edge  being  live  feet  two  inches.  In 
parts  it  was  tender  or  threadbare,  and  some  stains 
on  it  were  reputed  to  be  those  of  the  Redeemer's 
blood,  though  nothing  was  said  as  to  the  patch- 
work character  of  tho  tunic.  On  this,  as  on  pre- 
vious occasions,  mtracics  were  reported  to  have 
lteen  wrought  by  it  in  the  shape  of  cures,  tho 
nature  of  the  best  authenticated  being  closely  akin 
tothi.se  known  nowadays  as  faith  healing.  Since 
the  Middle  Ages  no  such  pdgi  image  had  been 
:•;•*.•.;>.  mil  no  n;c  !  la  .  a  ;hrii;e  i  oiiM  li  •.  •  «- 
traded  the  same  number  of  people  in  the  *amu 
space  of  time,  for  it  is  said  that  1.5iK).0OO  devotees 
visited  the  high  altaron  which  the  coat  was  placed. 
They  came  from  all  quarters,  many  from  long  dis- 
tances, traveling  on  foot,  preceded  by  their  village 
priests  and  by  surpliced  boys  bearing  banners.  All 
the  inns  and  lodging  houses  of  the  town  were 
crammed,  and  not  a  vacnr.t  room  which  the  own- 
ers were  w  illing  to  let.  could  be  had  after  the  first 
week  for  either  love  or  money.  But  it  was  sum- 
mer, and  there  was  little  hardship  in  sleeping  on 
staircases,  in  out-houses,  or  even  in  the  streets  and 
squares,  with  the  pilgrim  wallets  for  pillows. 
Every  morning  at  early  dawn,  the  eager  sight- 
seers took  up  their  posts  by  the  cathedral  doors, 
until  a  line  of  more  than  a  mile  in  length  was 
formed,  so  that  it  was  difficult  for  any.  save  the 
head  of  the  procession,  to  reach  the  coat  much 
under  three  hours.  The  heat,  dust  and  fatigue 
exhausted  many,  who  fainted  bv  the  way,  whi!  • 
the  penl-up  excitement  of  others  gave  way  to 
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hysteria  as  they  made  their  oblations  before  the 
sat.  led  object. 

At  the  close  of  the  exhibition,  among  those  who 
disapproved  of  the  whole  affair  was  Johann  Rouge, 
a  Roman  ('acholic  priest,  who,  in  October.  1844, 
made  a  vigorous  attack  on  Bishop  Aruoldi  for 
encouraging  those  acts  of  adoration  to  what  he 
declared  was  at  best  a  relic  of  the  most  doubtful 
authenticity.  As  this  declaration  was  against  a 
canon  of  the  church,  and  in  contempt  of  more 
than  one  papal  bull,  the  recalcitrant  churchman 
was  promptly  excommunicated  by  the  chapter  of 
Breslau.  The  result,  however,  was  a  schism  so 
wide  that  in  six  months  there  were  twenty-seven 
congregations  who  professed  themselves  of  Rouge's 
way  of  thinkimr. 

In  midsummer,  1801,  a  committee  of  experts, 
chosen  by  the  Roman  Catholic  Bishop  of  Treves, 
made  a  private  examination  of  the  garment  and 
Touched  for  its  genuineness,  "  though  it  is  rather 
moldier  and  more  mildewed  than  when  last  per- 
mitted to  see  the  light  of  day."  That  is  to  say, 
thev  vouch  that  the  coat  is  the  same  one  which 
vas  exhibited  in  1844,  lhn,  seals  still  being  intact. 
We  need  hardly  observe  that  it  was  impossible  for 
them,  or  for  anybody  else,  to  produce  a  scintilla  of 
proof  that  it  was  the  seamless  coat  for  which  the 
Roman  soldiers  cast  lots  on  Calvary  nearlv  nine- 
teen centuries  ago.  Roman  Catholic  tradition 
affirms  that  the  coat  possesses  a  miraculous  power, 
enabling  it  to  defy  the  ravages  of  time.  Unfortu- 
nately, however,  the  pious  citizens  who  had  been 
requested  to  examine  it  did  not  bear  out  this 
explanation  by  their  report.  On  the  contrary  they 
declare  that  the  garment  shows  traces  of  having 
l*en  renewed,  several  patches  on  it  being  em- 
l>edded  in  a  piece  of  liuen  or  cotton  cloth  of  a  later 
manufacture. 

In  1891,  after  extensive  preparations,  the  ex- 
hibition opened  August  '20th.  A  cable  telegram 
received  on  that  date  describing  the  opening 
ceremonies,  reads  as  follows: 

"  The  garment  known  as  the  holy  coat  was  ex- 
posed to  view  this  morning  in  the  cathedral  at 
Treves.  Two  Knights  of  Malta,  in  full  costume^ 
with  drawn  swords  in  their  hands,  stood  on  either 
side  of  the  shrine  inclosing  the  holy-coat  case, 
which  was  surrounded  by  tall  lighted  candles  in 
handsome  candlesticks  and  surmounted  by  a  large 
gold  cross.  There  was  an  impressive  scene  in 
the  sanctuary  during  the  celebration  of  high 
.  mass,  over  a  hundred  priests  assisted  in  the  cer- 
emonies. 

•'  The  bishop  declares  that  the  only  aim  of  the 
exhibition  is  >to  revive  the  faith  in  and  the  love 
toward  our  Divine  Saviour.'  and  fervently  exhorts 
the  Church  to  the  end  that  the  period  of  exhibi- 
tion may  be  -a  season  of  grace  for  all.'  This 
grace,  he  urges,  is  to  be  petitioned  for  •  through 
Fervent  prayer  and  works  of  Christian  penance.' 
The  feast  should  be  celebrated  in  the  spirit  of  our 
forefathers.  '  Not  out  of  curiosity,  not  for  amuse- 
ment, did  they  come  to  our  cathedral:  but  they 
followed  the  impulse  of  grace,  to  profess  theirfaith, 
to  show  to  God  their  love  and  gratitude  by  vcuer- 
atim;  His  holy  coat.' 

il  The  holy  coat  is  distinctly  visible  in  the  body 
of  the  cathedra],  and  is  much  more  plainly  seen 
than  upon  tin-  former  occasion  of  its  exhibition. 
The  old  silken  covering  being  almost  entirely  w.»ra 


away,  it  apjveats  to-day  to  Ik?  of  a  brownish  yellow 
color. " 

During  the  exhibition  of  the  "  lloly  Coat," 
which  closed  in  October,  1891,  it  was  estimated 
that  over  2,000,000  people  visited  Treves. 

TRIDACNID/E,  a  family  of  lamellibranchiate 
molluscs,  having  the  shell  open,  the  valves  equal, 
the  foot  small,  and  furnished  with  a  byssus.  Tri- 
daena  f/if/tin  is  remarkable  for  its  great  size,  ex- 
ceeding that  of  any  other  bivalve.  The  shell  of  a 
single  specimen  has  been  known  to  weigh  more 
than  500  lbs.  The  valves  are  sometimes  used  1:1 
Roman  Catholic  churches  for  holy- water  vessels. 
They  are  also  used  as  an  ornament  for  grottoes 
and  fountains.  They  are  deeply  furrowed  and 
beautifully  grooved.  This  great  mollusc  is  a  na- 
tive of  the  East  Indies,  and  is  used  for  food 
TRIDENT,  in  classic  mythology,  the  symbol  of 
.  Neptune's  sovereignty  over  the  sea.  It  consisted 
of  a  staff,  armed  at  one  end  with  three  short 
prongs,  with  double  barbs  at  the  points,  resem- 
bling the  Jumna  used  by  the  Italians  in  catching 
largo  fish,  particularly  the  sword-fish,  from  which 
we  may  perhaps  infer  that  Neptuuus  was  origi- 
nallv  the  god  of  fishermen. 

TRIENNIAL  PRESCRIPTION,  in  the  law  of 
Scotland,  a  limit  of  three  years  imposed  ou  all 
creditors  to  bring  their  actions  to  recover  a  cer- 
tain class  of  debts  and  damages,  such  as  actions 
to  recover  merchants'  accounts,  servants'  wages, 
house  rents  (where  the  lease  is  verbal),  debts  due 
to  tradesmen.  Inwvcrs  and  doctors.  So  actions  to> 
recover  damages  for  wrongous  imprisonment  must 
be  brought  within  three  years. 

TRIGONOCARPON,  a  common  fruit  in  the 
coal-measures,  occurring'in  all  the  strata  except 
the  underclays  and  limestones.  Some  six  or  cijL'ltt 
species  have  been  established,  which  differ  front 
one  another  in  size  and  shape— some  being  a* 
small  as  a  pea,  and  others  as  large  as  a  walnut. 
They  are  marked,  when  preserved  in  the  round, 
with  three  longitudinal  ridges,  and  from  this  char- 
acter the  name  was  derived.  They  have  never 
been  found  attached  to  any  plant.  It  was  at  first 
thought  that  they  were  palm  fruits,  but  Dr. 
Hooker,  from  the  examination  of  several  speci- 
mens which  exhibit  structure,  has  shown  that 
they  are  not  unlike  the  structure  of  Satisfim-iii,  it 
drupe-bearing  coniferous  tree,  a  native  of  China* 
and  Japan. 

TR1KHALA,  or  Tkikala,  a  town  of  Europe,  in 
Greece,  thirty-thre*"  miles  southwest  of  Lurissn. 
It  manufactures  cotton  and  woolen  stuns,  and  has 
a  large  transit  trade  with  Epirus  and  Albania. 
The  neighboring  plaius,  which  are  watered  by  the 
Salenibria  (ancient  Pencils),  are  rich  in  all  sorts  of 
fruits.  Population,  (1889),  12,662.  Trikhala  is  the 
Trikkn  of  Homer,  and  was  celebrated  in  the  classic 
ages  for  its  temple  of  ..Esculapius. 

TRILOGY,  the  name  given  by  the  Greeks  to  a 
group  of  three  tragedies,  either  connected  by  ;i 
common  .subject,  or  each  representing  a  distinct 
story.  A  satyric  drama  was  customarily  added  as 
a  termination,  whence  the  whole  was  sometimes 
termed  a  tetralogy.  Every  tragic  poet  that  wished 
to  take  part  in  a  poetic  contest  had  to  produce  a 
trilogy  along  with  a  satyric  drama  at  the  Diony- 
siac,  Lena'an  and  Anthesteri;;c  festivals.  We 
possess  only  one  perfect  specimen  of  the  classic 
trilogy,  the  Orcstcia  of  .Eschylus,  which  embrace* 
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tin-  Agamemnon,  the  Chwpfioret  and  the  Eume- 
nirtes. 

TRIMMER,  a  political  term  iu  use  in  the  reigns 
of  Charles  II.  anil  William  III.,  originally  applied 
to  ccrtai  ■  politicians  of  Charles'  time,  of  whom 
the  chief  was  Charles  Montagu,  earl  of  Halifax, 
who  hold  opinions  half-way  between  the  extreme 
Whigs  and  Tories.  Halifax  adopted  tho  name 
Trimmer  as  a  title  of  honor,  maintaining  that 
everything  good  was  a  medium  between  extremes. 
The  same  term  was  applied  more  generally  by 
JJryden  and  other  writers  of  the  same  period  to 
all  who,  professing  to  be  friends  to  monarchy, 
were  at  the  same  time  enemies  to  the  duke  of 
York,  and  who  were  equally  obnoxious  to  tho 
court  and  to  the  fanatical  republicans. 

TRIMURTI,  the  name  of  the  Hindu  triad,  or 
tho  gods  Rrahma  (masculine),  Vishnu  and  Siva, 
when  thought  of  as  an  inseparable  unity,  though 
three  in  form.  When  represented,  the  Trimurti 
is  one  body  with  three  heads:  the  middle  head, 
that  of  Brahma;  at  its  right,  that  of  Vishnu;  and 
at  its  left,  that  of  Siva. 

TRINIDAD,  a  town,  the  county-seat  of  Las 
Animas  county.  Colorado;  on  Purgatory  River.  It 
is  the  seat  of  Kice  Institute  and  other  educational 
institutions,  and  exjwrts  large  quantities  of  wool. 
Population  in  18J10,  5,500. 

TRINITY,  a  river  of  Texas,  formed  by  the 
union  of  two  streams,  West  Fork  and  Elm  Fork, 
which  rise  near  the  northern  boundary  of  tho 
state,  and  unite  150  miles  southeast,  the  main 
stream  flowing  thence  550  miles  in  the  same  gen- 
eral direction  to  Galveston  Hay,  about  forty  miles 
north  of  the  city  of  Galveston.  It  is  navigable 
JIM)  to  500  miles. 

TRINITY,  a  river  of  California,  rising  near  the 
.•oast-range,  and  (lowing  through  a  country  of  rich 
gold-mines,  into  the  Klamath  River. 

TRIN'oDA  NECESSITAS,  three  species  of  con- 
tributions, to  which,  iu  Anglo-Saxon  times,  all  tho 
I. mils  of  England,  whatever  their  tenure,  not  ex- 
cepting those  of  the  church,  were  subject,  namely, 
hnfffi  -lnt,  for  keeping  the  bridges  and  highways 
in  repair;  and  hunj-lml,  for  keeping  the  fortresses 
in  repair;  and  Ftiril.  for  maintaining  the  military 
»nd  naval  force  of  the  kingdom. 

TRI<>,  in  music,  a  composition  for  three  voices 
jr  for  three  instruments.  The  same  term  is  also 
ipplied  to  a  movement  in}  time  in  a  different  key. 
which  follows  a  minuet  or  other  movement,  and 
ilwavs  leads  back  to  the  previous  movement  in 
the  original  ke\ . 

TRIPLE   ALLIANCE,  the    name  first  given 
in  187!),  to  a  stipulation  of  mutual  support  between  ; 
Germany,  Austria  and  Italy.    It  was  a  defensive  j 
agreement  of  mutual  support,  for  the  ostensible  1 
impose  of  preserving  the  peace  of  Europe,  hut  for 
the  real  purpose  of  preventing  Russia  and  Fram  e 
from  making  any  efforts  to  encroach  upon  the 
present    boundary  allotment   of  the  European 
states.    The  alliance  was  for  a  term  of  six  years. 
In  1SS5  it  was  renewed  for  another  leVm  of  six 
years:  and  it  now  (1S0I)  has  been  extended  for 
auother  six  years'  term. 

The  motive  for  this  third  alliance  is  obvious. 
Germany  has  nothing  to  <mui  and  much  to  lose 
I'foin  another  war.  She  does  not  care  to  add  to 
her  territories,  and  in  the  event  of  a  great  struggle 
there  would  urobab1'  l>e  serious  trouble  in  Alsace  | 


and  Lorraine.  On  the  other  hand,  both  Russia 
and  Franco  have  definite  ends  to  be  reached. 
Russia  is  always  working  in  the  Kalkan  region  for 
additions  to  her  territory,  and  always  moving  on 
patiently,  but  with  unbroken  determination,  to- 
ward Constantinople.  France  is  inspired  with  a' 
determination  to  recover  her  lost  territory  or  be 
revenged.  It  is  believed  that  the  arrangement 
between  Russia  and  France  involves  a  distinct 
understanding  by  which  France  is  to  be  allowed 
supremacy  In  the  Mediterranean,  and  Russia  to 
have  a  perfectly  free  hand  in  the  East.  It  must 
be  remembered  also  that  while  the  populations  ol 
Austria,  Italy  and  Germany  desire  peace  no  less 
earnestly  than  their  rulers,  there  is  in  Franc* 
strong  popular  feeling  against  Germany,  ami  iu 
Russia  a  latent  desire  for  war,  which  at  any 
moment  may  be  fanned  into  a  flame.  The  war 
initiated  by  Germany  or  Austria  would  lie  a 
dynastic  war.  but  a  war  initiated  by  either  France 
or  Russia  might  be  a  popular  war.  *  The  practical 
bearing  of  this  fact  lies  in  the  possibility  of  the 
war  being  precipitated  by  an  outburst  of  popular 
feeling  in  either  of  these  two  countries.  So  far  as 
the  members  of  the  Triple  Alliance  are  concerned, 
war  will  not  be  precipitated  save  by  the  concur- 
rent action  of  the  sovereigns  at  the  head  of  the 
states.  What  Italy  has  to  gair  from  this  alliance 
is  not  very  clear.  Her  only  ;  oparant  gain  is  in 
prestige;  as  a  member  of  the  a',  iance  she  ranks  ;is 
a  great  power,  and  since  th  •  Mild  move  of  Cavour 
in  sending  Italian  troops  t  the  Crimea  this  has 
been  part  of  her  policy;  a  policy  that  has  resulted 
iu  the  autonomy  of  the  Italian  people. 

The  chief  beneficent  result  of  the  Triple  Alli- 
ance lies  in  the  fact  that  in  a  way  it  insures  for  the 
time  the  peace  of  Europe.  A  war  to-day  would 
mean  a  struggle  between  two  groups  of  powers 
who  would  divide  .ill  Europe  between  them.  Not 
since  the  days  of  Napoleon  has  Europe  witnessed 
so  gigantic  a  strife  as  would  follow  the  outbreak 
of  hostilities;  and  this  fact  has  a  tendency  to 
make  statesmen  and  rulers  sober  by  making  them 
conscious  of  tremendous  responsibilities.  On  the 
othor  hand,  the  Triple  Alliance  is  the  direct 
source  of  a  number  of  very  unfortunate  influences. 
It  involves  a  military  force  on  all  sides  of  nearly 
ten  millions  of  men,  and  it  represents  the  most 
frightful  burden  of  taxation  known  in  history. 
This  enormous  body  of  men  must  not  only  be  sup- 
ported and  paid,  but  iu  great  numbers  tney  are 
taken  'iut  of  every  field  of  productive  work,  and 
the  world  I oscs  i'ist  so  mucii  by  their  absence. 
The  situation  involves  more  loss  of  productive 
force  and  a  heavier  outgo  to  sustain  unproductive 
hands,  than  any  previous  condition  in  the  history 
of  the  world  This  is  a  very  serious  fact  in  the 
economic  situation.  Moreover,  the  alliance,  ex- 
tended now  for  a  third  term  of  six  years,  makes  it 
imjxissible  to  take  the  first  step  toward  the  dis- 
armament of  Europe.  It  fastens  the  status  qtto 
more  heavily  than  ever  upon  all  the  great  nations. 
There  ure  apparently  but  two  ways  of  cscn/f 
from  tbe  appalling  burdens  which  Europe  is  now 
bearing.  A  great  war  might  so  thoroughly  weak'-n 
and  Usable  one  or  two  of  the  disputants  as  to  tie- 
stn  y  tin*  present  equilibrium  and  relieve  the 
others  of  the  dangers  and  fears  which  now  sur- 
n  mid  them;  or.  by  consensus  of  opinion,  a  reduc- 
tion of  the  different  armaments-    Sooner  or  later 
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tho  burden  will  be  too  heavy  to  be  borne;  it  is 
already  wearing  into  tho  hearts  and  soul  ,  of  men; 
but  tho  Triple-  Alliance  makes  it  impossible  to  re- 
duce the  burden  or  to  relieve  tho  situation. 

TRIPLET,  in  music.  When  a  note  is  divided 
into  three  in  place  of  two  parts— as  when  a  minim 
is  divided  into  three  crotchets,  a  crotchet  into 
three  quavers,  etc.  -  the  group  is  called  a  triplet, 
and  it  is  usual  to  place  the  figure  3  over  it. 

TRIPOD,  any  article  of  furniture  supported  on 
threo  feet.  Three-legged  caldrons  und  bronze 
altars  more  especially  came  under  this  denomina- 
tion in  classical  times;  many  of  them  are  of  ex- 
quisite workmanship,  and  richly  decorated.  The 
sacrificial  tripod  in  its  curliest  form  resembled  the 
caldron,  with  the  addition  of  three  rings  at  the 
top  to  serve  as  bandies.  Of  this  description 
seems  to  have  been  the  tripod  at  Delphi,  from 
which  the  Pythian  priestess  delivered  her  oracles. 
Tripods  of  a  similar  form  were  given  as  prizes  at 
the  Pythian  games;  ami  at  Athens,  a  tripod  was 
considered  an  appropriate  reward  for  a  successful 
choragus.  Some  beautiful  tripods  were  found  at 
Pompeii:  and  there  are  several  very  interesting 
specimens  in  the  British  Museum. 

TRIPOLI,  a  mineral  substance  employed  in 
polishing  metals,  marble,  glass,  etc.,  so  named  be- 
cause it  was  originally  brought  from  Tripoli  in  Af- 
rica. It  is  a  siliceous  rock,  compose*!  of  very 
minute  particles,  somew  hat  loosely  held  together, 
so  as  to  yield  readily  to  tbe  nail,  and  to  crumble 
down  in  water  like  rotten-stone. 

TRITON,  in  Greek  mythology,  a  son  of  Poseidon 
and  Amphitrite,  who  dwells  with  his  parents  in  a 
golden  palace  at  the  bottom  of  the  sea.  He  usu- 
ally figures  as  an  attendant  on  bis  father,  riding 
over  tbe  Mediterranean  on  a  horse  or  other  sea- 
ntonster,  and  soothing  the  turbulent  waves  by 
blowing  his  shell-trumpet — his  "  wreathed  horn,'' 
as  Wordsworth  calls  it.  The  later  poets  speak  <;f 
Tritons,  in  the  plural,  as  a  race  of  subordinate  sea- 
deities,  who  were  frequently  represented  in  works 
of  art. 

TKOMSOE,  a  small  island  on  the  northwest 
coast  of  Norway,  in  Finmark,  between  tbe  island 
Kvulo  and  the  mainland.  It  is  four  miles  long  and 
about  a  mile  and  a  half  broad.  On  the  eastern  side 
of  the  island  is  the  small  but  thriving  town  of  the 
same  name,  the  seat  of  a  bishop.  Russian  vessels 
from  Archangel  and  tho  White  Sea  visit  this  town, 
and  bring  corn,  which  they  exchange  for  dried 
fish.    Population,  about  .'{.0(H). 

TliON,  or  Tkonk  Weight,  the  most  ancient 
system  of  weight  used  in  Scotland,  so  called  from 
t'rone,  a  spec  ies  of  heavy  beam  or  balance  set  up  in 
the  market-place,  and  employed  for  the  weighing 
of  heavy  wares.  Tbe  weights  employed  in  the 
public  markets  formed  the  most  convenient  ref- 
erence, and  consequently  tron  weight  became  the 
standard.  Tbe  tron  pound  contained  twenty 
uunees,  but  from  the  custom  of  giving  "  one  in  " 
to  tho  score,  was  always  reckoned  at  twenty-ono 
ounces;  this  was  the 'most  general  value :  but  it 
varied  in  the  different  market-towns  be'  -eeii 
this  and  twenty-eight  ounces.  The  later  tron 
stone  or  standard  weight  contains  sixteen  tron 
pounds,  each  pound  sixteen  tron  ounces,  and 
each  tron  ounce  sixteen  drops;  the  tron  p  mini 
is  estimated  to  hv  equivalf-v'  t"  1-3747  pound. 
•*oirdupois. 


TR<  »()P,  in  cavalry,  tbe  unit  of  formation,  form- 
ing the  command  of  a  captain,  consisting  usually 
of  sixty  troopers,  and  corresponding  to  a  com- 
pany of  infantry.  The  officers  of  a  troop  are  the 
captain,  lieutenant  and  cornet.  Two  troops  form 
a  squadron. 

TROPE  (Or.  tropos.  a"  change, "a  "  turning  "), 
the  name  of  a  figure  of  speech  which  does  not 
appear  to  differ  from  metaphor. 

TROPHY,  a  memorial  of  victory  erected  on  the 
spot  where  the  enemy  had  turned  to  ilight. 
Among  the  Greeks  (with  the  exception  of  the 
Macedonians,  who  erecjed  no  trophies),  one  or 
two  shields  and  helmets  of  the  routed  enemy, 
placed  upon  the  trunk  of  a  tree,  served  as  the 
sign  and  memorial  of  victory.  After  a  sea-light, 
the  trophy  consisted  of  the  beaks  and  Rtern-orna- 
I  incuts  of  the  captured  vessels,  set  up  on  the  near- 
est coast.  In  early  times  the  Romans  never 
erected  trophies  on  the  field,  but  decorated  the 
buildings  at  Rome  with  the  spoils  of  the  van- 
quished. Of  this  practice  we  have  a  familiar 
instance  in  the  rostra  or  beaks  set  up  in  the 
forum.  In  later  times  pillars  ami  triumphal  arches 
were  employed  to  commemorate  victories.  Re- 
sides these,  in  modem  times,  the  humiliation  of 
an  enemy  is  rendered  lasting  by  such  devices  as 
the  bridge  of  Jena,  of  Waterloo,  and  by  the  dis- 
tribution of  captured  cannon. 

TROCT,  the  popular  name  of  many  species  of 
the  genus  Stilmo,  as  characterized  by  Cuvicr.  The 
name  is  given  to  some  of  tho  silvery  species  mi- 
grating to  the  sea,  ami  to  all  the  yellow  species, 
which  constantly  inhabit  fresh  waters.  Trouts 
are  found  in  almost  all  the  lakes  and  rivers  of  the 
temperate  and  colder  parts  of  the  Northern  hemis- 
phere. Tho  Common  Trout  {Sal mo  fario  or  Salar 
Ausotiii)  is  widely  diffused  in  the  Eastern  hemis- 
phere. It  is  found  even  in  very  small  streams, 
and  almost  to  their  mountain  sources,  but  attains 
its  largest  size  where  there  is  considerable  depth 
of  water  and  abundance  of  food.  The  head  of  tho 
Common  Trout  is  large;  the  eye  large;  the  gen- 
eral form  symmetrical,  stouter  than  that  of  the 
salmon,  the  convexity  of  the  outline  of  the  back 
nearly  similar  to  that  of  the  belly;  the  tail  is 
slightly  forked:  the  teeth  numerous  and  curved. 
The  color  is  yellow,  but  the  tiut  varies  much  in  tho 
trout  of  different  waters,  sometimes  passing  into 
greenish-black  or  violet.  On  the  back  and  upper 
part  of  the  sides  there  are  sjsjts  of  black  and  red; 
the  belly  is  silvery  white.  The  fins  are  light- 
brown;  the  dorsal  fin  and  tail  with  numerous 
darker  brown  spots.  America  has  numerous  spe- 
cies. One  of  them,  the  Common  Mrook  Trout  or 
Speckled  Trout  (Sulmofontinutis),  is  similar  to  tho 
Common  Trout.  It  abounds  in  the  streams  of 
Canada,  and  in  the  northern  and  middle  parts  of 
the  United  States.  The  North  American  Lake 
Trout  (Salmn  ran  finis)  inhabits  the  deepest  waters 
of  the  great  lakes,  and  sometimes  attains  a  weight 
of  more  than  sixty  pounds.  It  is  dark-colored, 
mottled  with  grayish  spots.  The  finest  species  in 
quality,  us  wll  as  largest  in  size,  is  the  Mackinaw 
Trout,  or  Xamaycush  (Salmo  amethyst  us.  or  nor 
maycush).  It  is  found  in  Lake  Huron.  Lake  Supe- 
rior and  the  more  northern  lakes.  The  Red-bellied 
Trout  (Sti/mo,  or  Fario  rrt/throffaster)  of  the  lakes 
of  New  York  anil  Pennsylvania,  sometimes  two 
and  ono-half  feet  in  length,  is  deep  greenish  on  the 


Digitized  by  Google  | 


1510 
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back,  lighter  on  the  sides,  which  are  .spotted  with 
re«l.  the  belly  orange-red. 

TROUYERE,  the  name  given  in  Northern  France 
to  the  same  kind  of  courtly  or  polished  poet  who, 
in  .Southern  France  was  called  a  Troubadour. 

TROY,  a  citv  of  New  York.  Population  in  1890, 
60,956.    See  Britanniea,  Vol.  XXIII,  p.  590. 

TROY,  a  town,  the  county-seat  of  Miami 
county,  Ohio,  on  Great  Miami  River  and  Miami 
Canal.  It  has  abundant  water-power,  flour-mills, 
wagon-factories,  and  au  extensive  trade.  Popula- 
tion in  1890,  4,590. 

TRUCKEE,  a  village  in  Nevada  county,  Cal.. 
near  the  crest  of  the  Sierra,  at  an  elevation  of 
about  (5,000  feet.  It  has  extensive  saw-mills  and 
lumber  manufactories,  run  by  the  water-power  of 
the  Truckec  River.  It  is  in  the  vicinity  of  Donner 
Lake  and  Lake  Taboo.  In  winter  snow  falls  to  a 
great  depth. 

TRUCK  FARMING  IX  THE  UNITED 
STATES.  The  United  States  census  statistics 
taken  in  1890,  showed  that  over  $100,000,000  was 
invested  in  truck  farming,  and  that  alter  paying 
all  freights  and  commissions,  trucking  received 
about  $7&,fMH),000  for  the  produce  of  1889.  The 
total  cost  of  labor,  manures,  seeds,  etc.,  amounted 
to  about  $24,000,000,  leaving  about  .162,000,000  as 
net  profit.  The  acreage  covered  by  the  truck 
crops  aggregated  535,000  acres.  Over  200,000  men, 
about  10,000  women  and  15,000  children  were  em- 
ployed, receiving  for  their  labor  nearly  $10,000,000. 
Seventy -six  thousand  horses  and  mules,  and  $9,- 
000.000  worth  of  machines  and  other  implement* 
were  required. 

Truck  farming  is  not  market  gardening  ns  this 
special  business  is  carried  on,  but  it  is  ordinary 
farming  devoted  to  the  heavier  class  of  products 
upon  a  much  less  extensive  system  than  the  truly 
garden  culture  of  the  grower  of  vegetables  and 
fruits,  who  is  especially  a  market  gardener.  Truck 
farming  is  market  farming  as  distinguished  from 
the  higher  culture  of  the  gardener  who  con- 
fines himself  to  a  few  acres  in  the  immediate 
vicinity,  or  within  the  actual  bounds  of  a  large 
town  or  a  city.  The  market  gardener  works  on  land 
which  costs  $2,000  or  $3,000  an  acre,  or  for  which 
he  pays  as  annual  rent  a  sum  equal  to  the  whole 
value  of  an  acre  of  a  suburban  1  rm.  The  market 
fanner  works  on  a  farm  and  de.  tea  only  a  part  of 
his  time  and  labor  to  the  truck  which  he  grows. 
He  isusually  a  dairyman  ora  fruit  grower,  and  de- 
votes less  or  more  of  his  available  land  to  the 
heavier  class  of  vegetables  which  can  be  grown  in 
fields.  The  following  list  of  products  will"  give  an 
idea  of  his  crops : 

Acre*. 

Aipannrm   37.970 

Beaux   12.707 

Cubbafce   77.094 

Kale   2.062 

Spinach   20.195 

Iruh  potatoes    2*.0*6 

B«Ata   2.420 

Calory  .  .x   15.:wi 

Cncumber*    4-721 

Watermelon*   114.3M 

Other  melons   2S.4,. 

Peaa   56.162 

8weet  potatoes   2*  621 

Temato*.   12.S02 

Miecellaneou*  vegcUblea   s2 .001 

Total  524.340 


Truck  fanning  is  carried  on  in  the  vicinity  of 
every  city,  town  and  village  of  the  whole  United 
States,  in  some  states,  as  in  Florida,  New  Jersey, 
the  eastern  part  of  Pennsylvania,  Illinois  for  the 
whole  length  of  the  state,  in  Maryland,  North 
Carolina,  and  in  New  Y'orix,  especially  in  Loug 
Island,  in  Michigan  and  even  in  Kansas,  whence 
celery  is  now  shipped  to  New  York  City,  this 
industry  covers  certain!  a  million  acres  of  land. 
Sweet  corn  alone  occupies  around  the  city  of  New 
York  at  least  10,000  acres  of  land,  and  one  small 
town  near  that  city  alone  has  sent  out  every  even- 
ing for  years  past  no  less  than  150  wagons  loaded 
with  this  kind  of  truck  in  the  height  of  the  season. 
The  list  of  the  districts  in  which  this  business  is 
carried  on  is  thus  given,  with  the  annual  value  of 
the  produce: 


New  England  

New  York  Mid  Philadelphia  . 
Peninsular  


Norfolk   

lWtltiinore  

South  Atlantic  

Mississippi  Valley 

South  went  

Ontral  

Northwest  

Mountain  

1'aciti*  Coast  


\  „lUO  Of 


6.KW 
1  OS.  135 
25,71* 

45.3:5  ■ 
:i7.isi 

111.441 
36.1  so 
:«;.ssi» 

107.41* 

1.0KI  i 

14>7  ! 


*  3.1*4.218 
21.102,521 
2.413,648 
4.692,  S.W 
3.7K4.69S 
13.1KI.316 
4.9H2.567 
4.079.7*1 
15.432.223 
204.701 
531.976 


Total   534,450  *76.517.148 


Every  village  of  two  hundred  or  three  hundred 
people  offers  a  market  for  farm  products  of  this 
kind  and  small  fruits.  In  most  of  these  small 
communities  it  is  supposed  that  the  villagers  grow 
their  own  supplies  in  their  own  gardens.  Ex- 
perience in  this  direction  has  shown  that  this  is 
far  from  being  the  exact  ease,  and  that  on  the 
contrary  the  village  gardens  are  rarely  productive 
enough  to  satisfy  their  owners:  that  the  crops 
grown  are  late,  and  not  of  line  quality,  anil  that  if 
vegetables  and  fruits  fresh  fr  m  the  farms  are 
offered  they  will  be  eageriy  taken.  A  ease  in  point 
may  be  referred  to.  A  farmer,  whose  land  adjoined 
a  village  of  about  500  people,  had  a  surplus  of 
strawberries  in  his  garden  which  he  wished  to 
dispose  of.  Ho  picked  a  dozen  quarts  and  sent  a 
boy  into  the  village  to  sell  them.  In  au  hour  the 
boy  h;id  returned,  and  wanted  more.  That  day 
more  than  100  quarts  were  sold.  Some  of  the 
purchasers  wanted  cream,  and  the  demand  for 
this  was  supplied  at  a  price  equal  to  twice  the 
value  of  the  butter.  The  result  was  that  a  market 
was  found  for  asparagus,  early  cabbages,  cauli- 
flowers (not  one  of  which  was  grown  in  the  village), 
tomatoes,  and  other  truck,  and  gradually  the 
farmer  was  obliged  t<>  put  several  acres  of  bis  land 
in  these  crops  to  meet  the  demands  of  this  little 
village.  The  income  from  this  source  became 
larger  than  that  from  the  rest  of  the  farm,  which 
had  iK'en  previously  wholly  devoted  to  the  dairy. 

But  it  is  not  only  the  residents  of  villages  who 
will  purchase  truck  of  this  kind.  A  milk  dairy- 
man may  sell  to  farmers  along  his  route  many 
products  which  they  do  not  grow.  Celery,  aspara- 
gus, cauliflowers,  early  cabbages,  and  sweet  cor^ 
may  find  many  uurcbasers  anion?  farmers  w..o 
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think  these  trilles  arc  beneath  their  notice,  and  | 
give  their  attention  to  the  large  crops.  Some  of 
the  most  prosperous  farmers  belong  to  this  class  of 
truckers,  giving  their  sole  attention  to  potatoes,  . 
nmskinelons,  tomatoes,  celery,  onions,  cabbages, 
etc.,  and  thus  make  their  small  farms  turn  out 
from  $'200  upward  i>er  acre,  and,  becoming  known 
for  the  excellence  of  their  products,  their  honesty 
iu  dealing,  and  the  certainty  of  supply,  make 
permanent  business  connections,  and  sell  their 
products  without  the  least  difficulty.  This  subject 
is  well  worth  the  attentive  study  of  farmers  who 
are  complaining  of  the  paucity  of  their  profits. 

TRl'LLAN,  the  name  (derived  from  the  hall  — 
Gr.  t roullox  —  of  the  palace  in  which  the  Fathers 
assembled)  given  to  the  council,  also  culled  Quin- 
istrt. 

TKL'ST  COMPANIES,  financial  corporations 
which  an-  authorized  to  receive  money  on  deposit 
and  pay  interest  thereon,  and  also  to  receive  se- 
curities and  other  jiersonal  property  from  indi- 
viduals or  corporations,  and  loan  money  on  real 
estate  and  collateral  or  personal  securities.  They 
may  also  act  as  the  fiscal  agents  of  states,  munici- 
palities or  corporations,  and  in  such  capacity 
receive  and  disburse  money,  and  transfer,  register, 
and  countersign  certificates  of  stocks,  bonds,  or 
other  evidence  of  indebtedness.  They  also  act  as 
trustees  under  mortgages  given  by  corporations, 
and  accept  and  execute  any  other  municipal  or 
corporate  trusts  not  inconsistent  with  law.  The 
charters  of  such  companies  are  obtained  through 
the  state  Legislature,  and  as  a  rule  contain  the 
broadest  of  powers.  But  in  the  state  of  New 
York,  since  1SS7,  they  are  organized  under  a 
general  law,  which,  however,  is  not  applicable  to 
companies  previously  charter  ed  by  special  acts  of 
the  legislature.  The  affairs  of  trust  companies 
are  managed  by  directors  or  trustees,  elected 
annually  by  their  stockholders.  These  officials 
are  generally  forbidden  from  borrowing  the  moneys 
or  securities  of  the  corporation.  The  capital  of 
these  companies  varies  from  $100,000  to  .$2,000,000. 
and  must  be  invested  in  bonds  and  mortgages, 
or  designated  public  securities. 

TKt/STS.  Organizations  for  the  control  of  sev- 
eral corporations  under  one  direction  by  the  device 
of  a  transfer  by  the  stockholders  in  each  corpora- 
tion of  at  least  a  majority  of  the  stock  to  a  central 
committee  or  board  of  trustees,  which  issues  in 
return  to  such  stockholders  respectively,  certificates 
showing  in  effect  that,  although  they  have  parted 
with  their  stock  and  the  consequent  voting  power, 
they  are  still  entitled  to  dividends  or  to  their  share 
in  the  profits— the  object  being  to  enable  the  trust- 
ees to  elect  directors  in  all  the  corporations,  to 
control  and  suspend  at  pleasure  the  work  of  any 
of  them,  and  thus  to  economize  expenses,  regulate 
production,  and  defeat  competition.  In  a  looser 
sense,  the  term  "  trust  "  is  applied  to  any  com- 
bination of  establishments  in  the  same  line  of 
business  for  securing  the  same  ends,  by  holding 
the  individual  interests  of  each  subservient  to  a 
common  authority  for  the  common  interests  of  all. 
It  is  against  public  policy  for  a  stockholder  to 
divest  himself  of  his  voting  power;  hence,  such  a 
Transfer  of  stock,  if  made,  is  revocable  at  the 
f.leasnre  of  the  maker.  So  far  as  the  object  of  such  a 
combination  is  shown  to  l>e  the  control  of  prices  of, 
and.  the  prevention  of  coin  petition  in,  the  necessaries 


or  conveniences  of  life,  it  is  held  to  be  a  criminal 
act  upon  the  principles  which  rendered  engrossing 
and  forestalling  punishable;  and  a  corporation, 
which  by  corporate  act.  surrenders  its  powers  to 
the  control  of  a  trust,  thereby  affords  ground  for  a 
forfeiture  of  its  charter  by  the  state. 

Anti-Trust  Legislation'  by  Congress.  The 
LI.  Congress  of  the  United  States  adopted  an 
important  Anti-Trust  Act,  as  follows: 

The  act  provides  that  every  contract,  combina- 
tion in  the  form  of  trust  or  otherwise,  or  conspir- 
acy, in  restraint  of  trade  or  commerce  among  the 
several  states,  or  with  foreign  nations,  is  hereby 
declared  to  be  illegal.  Every  person  who  shall 
make  any  such  contract  or  engage  In  any  such 
combination  or  conspiracy  shall  be  dcemed'guilty 
of  a  misdemeanor,  and,  on  conviction  thereof, 
shall  bo  punished  by  lino  not  exceeding  five 
thousand  dollars,  or  by  imprisonment  not  exceed- 
ing one  year,  or  by  both  said  punishments,  in  the 
discretion  of  the  court. 

See.  V!.  Every  person  who  stull  monopolize,  or  attempt  to 
monopolize,  or  combine  or  ronnpiro  with  any  other  person  or 
persons,  to  monopolize  any  purt  of  the  trade  or  commerce 
among  the  several  states,  or  with  foreign  natious.  Khali  bo 
deemed  guilty  of  a  misdemeanor,  und,  on  conviction  thereof, 
shall  be  puniiihed  by  tine  not  exceeding  five  thousand  dollars, 
or  by  iuiprisounicut  not  exceeding  one  year,  or  by  both  said 
punishment*,  in  the  discretion  of  the  court. 

Sec.  3.  Every  contract,  combination  in  form  of  trust  or 
otherwise,  or  conspiracy,  in  restraint  of  trade  or  commerce  in 
any  territory  of  the  United  States  or  of  the  District  of  Col- 
umbia, or  in*  restraint  of  Uwle  or  commerce,  between  any  such 
territory  and  another,  or  between  any  such  territory  or  ter- 
ritorics'and  any  state  or  states  or  the  District  of  Columbia, 
or  with  foruign'natioii*.  or  between  the  District  of  Columbia 
and  any  suite  or  states  or  foreign  nations,  is  hereby  declared 
illegal.  Every  person  who  shall  make  any  such  contractor 
engage  in  atiy  such  combination  or  conspiracy,  shall  be 
deemed  guilty  of  a  misdemeanor,  and,  on  conviction  thereof, 
shall  be  punished  by  tine  not  exceeding  live  thousand  dollars, 
or  bv  imprisonment  not  exceeding  one  year,  or  by  both  said 
punishments,  in  the  discretion  of  the  court. 

Sec.  4.  The  several  Circuit  Courts  of  the  I'uitod  States  are 
hrrebv  invested  with  jurisdiction  to  prevent  and  restrain  vio 
latums  of  tins  act:  und  it  shall  be  the  duties  of  the  several 
district  attorneys  of  the  Tinted  States,  in  their  respective 
districts,  tindcr'the  direction  of  the  attorney  general,  to  in- 
stitute proceedings  in  equity  to  prevent  ami  restrain  such 
violations.  Such  proceedings  mav  be  bv  way  of  jH-tition 
sotting  forth  the  case  and  praying  that  such  violation  shall  be 
enjoined  or  otherwise  prohibited.  When  the  parties  com- 
planned  of  shall  have  deen  duly  notified  of  such  jietiliou.  the 
court  shall  proceed,  as  soon  as  may  he.  to  the  hearing  and 
determination  of  the  case;  and  pending  such  petition  and 
before  final  decree,  the  court  mav  utany  time  make  such  tern 
jM.rary  restraining  order  or  prohibition  as  shall  be  deemed 
just  in  the  premises. 

Se<\  .">.  whenever  it  shall  appear  to  the  court  before  which 
any  proceeding  uuder  Section  4  of  this  act  may  be  pending, 
that  the  ends  of  justice  require  that  other  parties  should  bo 
brought  before  the  court,  the  court  mav  cause  them  U>  bo 
summoned,  whether  they  reside  in  the  district  in  w  hich  the 
court  is  held  or  not.  and  subpo-nas  to  that  end  may  be  served 
in  any  district  by  the  marshal  thereof 

Sec.  li.  Any  property  owned  under  any  contract  or  by  any 
combination*  or  pursuant  to  any  conspiracy  land  iH'in'g  the 
subject  thereof)  mentioned  in  Section  1  of  this  act.  and  bent; 
iu  the  course  of  transportation  from  one  state,  to  another,  or 
to  a  foreiiru  country,  shall  be  forfeited  to  the  United  States, 
and  may  be  seized  nndcondemned  by  like  proceedings  as  those 
provided  by  law  for  the  forfeiture,  seizure  and  condemnation 
of  propcrtv  imported  into  the  United  Suites  contrary  to  law. 

Sec.  7.  Any  person  who  shall  be  injured  in  his  business  or 
property  by  any  other  ttereon  or  corporation  bv  reason  of  any- 
thing forbidden  or  declared  lo  l>e  unlawful  bv  this  act  mav  sue 
therefor  in  anv  Circuit  Court  of  the  United' State*  in  the  dis- 
trict iu  which  the  defcudaut  resides  or  is  found,  without  • 
respect  to  the  amount  in  controversy,  and  shall  recover  three- 
fold the  damages  by  him  sustained,  and  the  costs  of  suit,  in- 
cluding ft  reasonable  attornev's  fee. 

Sec.  8.  That  the  word  -person."  or   •persons"  wherever 
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nmnl  Id  this  net  kIiiiII  be  deemed  to  include  rorporution*  nn<l 
aiwcH-iatious  oxictiii)!  under  or  authorised  by  thr  laws  <•{ either 
the  United  State*,  the  laws  of  any  of  the  ierritorieii.  the  luwn 
of  any  ntnte.  or  the  Ia«'«  of  tiny  foreign  country. 

The  almve  bill,  when  reported  by  a  committee 
of  conference,  passed  both  Itotisos  without  a 
division. 

TRYSAIL,  a  small  fore-and-aft  sail,  mounted  by 
a  cutter  or  schooner  in  a  storm,  when  the  wind  is 
too  violent  for  her  to  carry  her  ordinary  canvas. 

TUBICOL.E,  au  order  of  Annelida,  having  a 
.ubular  shelly  covering,  into  which  the  animal  can 
retreat,  but  from  which,  when  undisturbed  and 
disposed  to  activity,  it  projects  its  head  and  gill- 
tufts.    The  genus  Srr/mln  is  a  good  example. 

TUCKER,  Hknky  St.  (;koi«;k.  member  of 
Congress,  born  in  Virginia  in  18,">;j.  He  was  ed- 
ucated at  Washington  and  Lee  University,  grad- 
uating in  187.">;  has  practiced  law  continuously 
since:  was  elected  to  Congress  in  ISStl,  and  re- 
elected in  1891. 

TUCSON,  a  citv  of  Arizona.  Population  in 
1890.  '),(»!»:>.    See  Britannica,  Vol.  XX III,  p.  004. 

TUDOR  STYLE,  in  architecture,  a  rather  In- 
definite term  applied  to  the  late  Perpendicular, 
and  the  transition  from  that  to  the  Elizabethan. 

TUESDAY,  the  third  day  of  the  week,  so  called 
from  Titrrsil'fti,  t  lie  day  of  Tiw  or  Tiu,  the  old 
Saxon  name  for  Hie  god  of  war.  The  day  bears  a 
corresponding  name  in  the  other  Germanic,  di- 
alects 

TUFTS  COLLEGE.  See  Colleges  and  Uxi- 
vkkmtieh  ix  Uxii  kii  States  in  these  Revisions 
and  Additions. 

TULIP  TREE,  often  called  True  Poplar. 
(Liriodendron  tnHpi/>ra),  a  beautiful  tree  of  the 
natural  otder  .Vnt/iKiti'tirrf,  a  native  of  the  United 
States,  having  a  stem  sometimes  100  to  140  feet 
high,  and  '.i  feet  thick,  with  a  grayish-brown 
cracked  bark,  and  many  gnarled  branches.  The 
leaves  are  ovate,  and  throe-lobed:  the  (lowers  sol- 
itary at  the  extremities  of  the  hranehlets.  The 
bark  has  a  bitter,  aromatic  taste,  and  in  -some  parts 
of  the  basin  of  the  Mississippi  it  forms  considerable 
tracts  of  the  loi  rs'. 

TUN  BR  I  DOE  WARE,  a  pretty  kind  of  manu- 
facture in  wood,  carried  on  at  tunbridge  Wells. 
It  consists  of  small  articles,  such  as  ladies'  work- 
boxes,  etc..  which  are  covered  with  a  veneer  char- 
acteristic of  this  industry:  it  is  formed  by  building 
up  a  geometric,  pattern  with  very  small  strips  of 
wood  of  a  triangular  or  square  shape  in  transverse 
sections:  these  are  carefully  glued  together  so  as 
to  form  a  solid  mass,  from  which  thin  transverse 
veneers  arc  cut,  and  are  u.-ed  to  cover  the  articles 
made.  This  trade  was  formerly  of  much  greater 
importance  than  at  present. 

TUNIS,  a  country  of  northern  Africa.  For  gen- 
eral article  on  Tunis  see  Itritanniea,  Vol.  XXIII, 
pp.  019-02:1.  Tunis  was  acquired  by  France  in 
ISM.  It  has  an  estimated  area  of  4"».0OO  square 
miles,  and  a  population  of  about  l.oOO.OOO. 

TUNNELS  IN  AMERICA.  Among  the  prom- 
•Incut  tunnels  iii  this  country  we  mention  the  All- 
owing: 

I.  The  llotiSAc  Trs'NKi..  on  the  railway  from 
Boston,  Mass..  to  Troy.  N.  Y.,  is  four  and  three- 
fourths  miles  long,  reaching  through  the  Iloosac 
Mountain,  which  is  a  part  of  the  Green  Mountain 
Range.    It  was  begun  in  1802  and  finished  in  ISS0. 


This  tunnel  cost  the  state  of  Massachusetts  about 
eighteen  millions  of  dollars;  but  the  state  sold  it 
in  1887,  together  with  fortv-fottr  miles  of  railroad, 
to  the  Fitcliburg  Railroad  Company  for  five  mill- 
ions of  dollars  in  bonds  and  live  millions  of  dollars 
in  stock. 

2.  A  Tuxxei.  TitKOt  tiit  the  Cascade  Raxoe, 
in  the  state  of  Washington,  9.850  feet  long,  wits 
built  from  1880  to  1SHS.  for  a  single  track  railroad. 

'.i.  The  Bit;  Bend  TinneloI'  Butte  county,  Cab, 
is  t  wo  miles  long,  and  was  built  from  1882  to  1887, 
in  order  to  reach  some  auriferous  regions  in  the 
valley  of  the  Feather  River.  It  diverts  the  water 
of  this  river  from  its  present  channel  and  carries 
it  through  a  mountain. 

4.  TheCmcAuoTrxxET., built from  1804 to  18715, 
runs  from  the  foot  of  a  land-shaft  at  Chicago  two 
miles  under  Lake  Michigan  to  the  foot  of  a  shaft 
in  the  lake.  The  lake-shaft  is  protected  by  a 
pentagonal  crib  or  breakwater,  fortv  feet  high. 
This  tunnel  supplies  the  city  of  Chicago  with 
water. 

u.  The  Sctrii  TrxxEi.,  built  from  1809  to  1879, 
runs  20,000  feet  into  the  mountain  in  which  the 
Comstock  mine  is  situated,  near  the  town  of 
Virginia  City,  Nev.  It  drains  and  ventilates  a 
number  of  important  mines. 

0.  A  Tuxxkl  at  Port  Hntox,  Mich.,  some 
miles  above  Detroit,  under  the  St.  Clan  River,  is 
one  and  one-fourth  miles  in  length,  and  large 
enough  for  a  single  track  railroad. 

7.  A  Trxxni.  i  NKEit  the  Hrrstix  Rivei:,  con- 
necting New  York  City  with  New  Jersey,  is  ia 
the  course  of  construction,  and  approaches  com- 
pletion now  (October,  1S91). 

TUPELO  {Xgsm),  a  genus  of  trees  of  the  nat- 
ural order  Conitircc,  natives  of  North  America, 
chiefly  of  the  middle  and  southern  parts  of  Un- 
united States:  having  simple  alternate  leaves, 
mostly  entire,  greenish  inconspicuous  dowers  at 
the  extremity  of  long  stalks,  the  Iruit  a  drupe.  X 
tnnltijlmn  attains  a  height  of  00  to  70  ie.  t.  It  is 
often  called  Sour  Gum  Tree.  X.  l<nnn<tos>t.  the 
Large  Tupelo  is  it  lofty  and  beautiful  tree,  n-mai  k- 
able  for  the  extraordinary  enlargement  of  the  l«<e 
of  the  trunk,  w  hich  is  sometimes  S  or  0  feet  in  di- 
ameter, while  at  no  great  height  the  diaim  ti  t 
diminishes  to  1"i  or  20  inches.  The  fruit  re-em  - 
bles  a  small  olive,  and  is  preserved  in  the  same 
way  by  the  French  settlers  in  America.  X.  ntndi- 
miMiir  ni/Htitl'i,  tho-Ogechee  Lime  or  Sour  Gum 
Tree,  is  a  small  tree,  of  which  the  fruit  is  very 
acid,  and  is  used  like  that  of  the  lime.  The  wood 
of  all  the  species  is  soft,  that  of  the  large  tupeio 
remarkably  so. 

TUPELO,  a  prosperous  and  growing  town  of 
Mississippi,  in  the  eastern  part  of  the  state,  on  ihe 
line  of  the  Mobile  and  Ohio  Railroad. 

TUPPER,  Sik  Ghari.es,  high  commissioner  for 
Canada  in  London,  born  at  Amherst,  Nova  Scotia, 
July,  1821.  He  was  educated  in  Edinburgh  for 
the  medical  profession,  and  was  the  first  president 
of  the  Canadian  Medical  Association.  He  entered 
politics,  and  became  prime  minister  of  his  native 
province  in  1H(">4  ;  was  a  strong  advocate  of  eonfi-d- 
eration,  and  wrote  a  "  Letter  to  the  Earl  of  Car- 
narvon on  the  Union  question,"  in  1800:  becurar 
cabinet  minister  of  the  Dominion  in  1870,  and 
held  office  with  Sir  John  Mucdomdd  till  1873:  was 
one  of  the  leaders  of  the  Conservative  opposition 
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till  1878.  when  ho  was  again  appointeil  minister. 
A<  minister  of  railways  he  took  The  chief  part  in 
advocating  throughout  Canada  the  construction 
of  the  Canadian  Pacilic  Railway,  and  took  charge 
of  the  measure  in  parliament.  He  received  his 
present  appointment  in  1884.  Accompanied  Mr. 
Chamberlain  to  Washington  as  Canadian  repre- 
sentative during  the  fishery  negotiation  iu  1888, 
and  for  his  services  was  created  a  baronet. 

TIPPER,  Mautin  F.,  an  English  author,  born 
in  1810,  died  in  i8S9.  His  principal  work  wits 
Proverbial  Philosophy. 

TURKEY.  Emj'ike  of.  For  general  article  on 
Turkey  see  Rritaunica,  Vol.  XXII I,  pp.  048-057. 
The  latest  estimated  area  and  population  of  Tur- 
key are  as  follows:  Area  (including  states  nom- 
inally subject),  1,652,542 square  miles;  population, 
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The  estimated  populations  of  the  other  largest 
towns  are  as  follows:  Adrianople,  100,000;  Salon- 
ica.  (50,000,  Monastic,  15,000;  Scutari.  :H),000; 
Janina,  20,000:  Smvrna,  200,000;  Damascus. 
200,000;  Bagdad.  i80,000;  Aleppo,  120,000; 
Erzeroum,  (50,000:  Kaisarieh,  60,000;  Mosul, 
45,000;  Sana,  50.000;  Sivas,  48.000;  Mecca, 
45.00(1,  Trebizond,  45,000:  Adana.  4.1,000; 
Diarbekir,  40,000:  Broussa,  35.700;  Angora, 
30,00(.;  Van,  30,000;  Jedda,  30,000:  Jerusalem, 
28,<M)0:  Konieh,  25.000;  Chios,  25.000;  Bitlis, 
25,00(1;  Canea,  15,000;  Tripoli,  .'50,000. 

Etiinoi.ooical  Statistics.  In  the  European 
provinces  under  immediate  Turkish  rule,  Turks 
(of  Finno-Tatarie  race),  Greeks  and  Albanians 
are  almost  equally  numerous,  and  constitute  70  per 
■cent,  ol  the  population.  Other  races  represented 
are  Serbs,  Bulgarians,  Roumanians,  Armeniruis, 
Magyars,  Gypsies,  Jews,  Circassians.  In  Asiatic 
Turkey  there  is  a  large  Turkish  element,  with 
some  four  million  Arabs,  besides  Greeks,  Syrian?, 
Kurds,  Circassians,  Armenians.  Jews  and  numerous 
other  races.  The  following  are  the  returns  for 
Constantinople,  arranged  in  order  of  religious  be- 
liefs, viz.: 

Mussulmans,  384,910;  Greeks,  152,741;  Armen- 
ians. 140.500:  Bulgarians,  4,377,  Roman  Catholics 
(native),  0.442;  Greek  Latins,  1.082:  Protestants 
(native).  810;  Jews,  44.361;  Foreigners,  129,243. 
Total.  873,505. 

Constitution  and  Govf.rnxif.nt.  The  legis- 
lative and  executive  authority  is,  under  the  su- 
preme authority  of  the  Sultan,  exercised  by  two 
high  dignitaries,  the  "  Sadr-azm  ''  or  Grand 
Vizier,  the  head  of  the  temporal  •>'.  vernment,  ami 
the  "  She'ik-ul-Islam.'"  the  he;«i  of  the  church. 

*  Tripoli. 

t  liirluditin  K.iftcru  Konmi  lin, 

t  Including  Herzegovina  ami  Nonbuzar,  »  tributary  i>rin- 
cipalily. 


Both  are  appointed  by  the  Sultan,  the  latter  with 
I  the  nominal  concurrence  of  the  "  rionia,''  a  body 
comprising  the  clergy  and  chief  functionaries  of 
the  law,  over  which  the  "  SheVk-nl-Islam"  pre- 
sides, although  he  himself  docs  not  exercise 
priestly  functions.  Connected  with  the  "  Cleina"' 
are  the  "  Mufti, the  interpreters  of  the  Koran. 
The  riema  comprise  all  the  great  judges,  theo- 
logians and  jurists,  and  the  great  teachers  of 
literature  and  science  who  may  be  summoned  by 
the  Mufti.  The  principal  civic  functionaries  bear 
the  titles  of  ElVendi,  Bey  or  Pasha. 

Forms  of  constitution,  after  the  model  of  the 
West  European  States,  were  drawn  up  at  various 
periods  by  successive  Ottoman  governments,  the 
first  of  them  embodied  In  the  "  Hattj-Humnyoun 
of  Sultan  Abdul-Mcdjid.  proclaimed  Feb.  Is  1S56, 
and  the  most  recent  in  a  decree  of  Suhan  liioal- 
llamid  II  ,  of  November,  1876.  But  the  carrying 
out  of  these  projects  of  reform  appears  entirely- 
impossible  in  the  present  Condition  of  the  Otiomaii 
empire. 

The  Grand  Vizier,  as  head  of  the  government 
and  representative  of  the  sovereign,  is  president 
of  the  Medjliss-i-Hass,  or  Privy  Council,  which 
corresponds  to  the  British  Cabinet.  The  Mcdjliss- 
i-Ilass  consists  of  the  following  members,  besides 
the  Prime  Minister,  namely:  1.  The  Shcik-ul- 
Islam;  2.  The  Minister  of  the  Interior:  3.  The. 
.Minister  of  Foreign  Affairs;  4.  The  Minister  of 
War;  5.  The  Minister  of  Finance;  6.  The  Minister 
of  Marine;  7.  The  Minister  of  Commerce:  8.  The 
Minister  of  Public  Works;  9.  The  Minister  of  Jus 
tice:  10.  The  Minister  of  Public  Instruction;  11. 
I  The  Minister  of  Evkaf  (/imitations  pieusrs);  12. 
The  President  of  the  Council  of  State:  L<.  The 
Grand  Master  of  Artillery. 

The  whole  of  the  empire  is  divided  into  vilayets, 
or  governments,  and  subdivided  into  saujaks,  m 
provinces,  and  kazas,  or  districts.  A  vali,  oi 
governor  general,  who  is  held  to  represent  the 
sultan,  and  is  assisted  by  a  provincial  council,  is 
placet!  at  the  head  of  each  vilayet.  The  provinet  s 
and  districts  are  subjected  to  inferior  auihorities, 
under  the  superintendence  of  the  principal  gov- 
ernor. The  division  of  the  country  into  vilayets 
has  been  frequently  modified  of  late  for  political 
reasons.  All  subjects,  however  humble,  their 
origin,  are  eligible  to,  and  may  fill,  the  highest 
offices  in  the  state. 

Under  the  capitulations,  foreigners  residing  iti 
Turkey  are  under  the  laws  of  their  respective 
countries,  and  are  amenable  for  trial  (iu  cases  in 
which  Turkish  subjects  are  not  concerned),  to  a 
■tribunal  presided  over  by  their  consul.  Foreigners 
who  own  real  property,  are  amenable  to  the  otto- 
man civil  courts  in  questions  relative  to  their 
landed  property. 

Present  Rkiontno  Sfltan  and  Family. 
AlMlul-Hamid  II..  born  Sept.  22,  1842,  the  second 
son  of  Sultan  Ahdul-Medjid.  He  succeeded  to 
the  throne  on  the  de]Hj.sitioii  of  elder  brother. 
Sultan  Murad  V.,  Aug.  31.  1876. 

Children  of  the  Sultan.  —  I.  Mehemmt  d-Selim 
Effendi,  born  Jan.  II,  1870.  II.  Zekie  Sultana, 
born  Jan.  12,  1871.  III.  Xaime  Sultana,  horn 
Aug.  5.  1876.  IV.  Ahdul-Kadir  Effendi,  born 
Feb.  2.1.  1S78.  V.  Ahmed  Etlendi,  bom  Much  14, 
1878.  VI  Xadc  Sultana,  born  1883.  VII 
Mehemmed  JMrhaneddin  Ffl'endi,  born  188.') 
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Brothers  and  Sistersof the  Sultan.— I.  Mohammed 
Murad  Effendi,  bom  Sept.  21.  1840;  proclaimed 
Sultan  of  Turkey  on  the  deposition  of  his  uncle, 
Sultan  Abdul-Aziz,  May  30,  1876;  declared  by 
the  council  of  ministers  to  be  suffering  from 
idiocy,  and  deposed  from  the  throne  Aug.  31. 
]87(».  II.  Djemile  Sultana,  born  Aug.  18,  1813; 
married,  June  3,  1858,  to  Mahmoud-Djelal-Eddin 
Pasha,  son  of  Ahmet  Keti  Pasha.  III.  Mchcm- 
ined-lleshad  Effendi,  born  Nov.  3,  1844;  heir-appa- 
rent to  the  throne.  IV.  Medihie  Sultana,  born  Nov. 
21,  1S.">I  ;  married  to  the  late  Mahnnid  Pasha,  sou 
of  Halil  Pasha.  V.  Suleiman  KtTendi,  born  Nov.  21 , 
1800-  VI.  Kehimo  Sultana,  born  Jan.  20.  1801. 
VII.   Wahieddin  Ettendi.  born  Jan.  12,  ISO"-'. 

The  present  sovereign  of  Turkey  is  the  thirty- 
fourth,  in  male  desceut.  of  the  house  of  Othman, 
the  founder  of  the  empire,  and  the  twenty-eighth 
sultan  since  tho  conquest  of  Constantinople.  Hy 
the  law  of  succession  obeyed  in  the  reigning  family, 
the  crown  is  inherited  according  to  seniority  by 
the  male  descendants  of  Othman,  sprung  from  the 
Imperial  Harem.  The  harem  is  considered  a 
permanent  state  institution.  All  children  born  in 
the  harem,  whether  offspring  of  free  women  or  of 
slaves,  are  legitimate  and  of  equal  lineage.  The 
sultan  is  succeeded  by  his  eldest  son,  but  only  in 
vase  there  are  no  uncles  or  cousins  of  greater  age. 

It  has  not  been  tho  custom  of  the  sultans  of 
Tin  key  for  some  centuries  to  contract  regular  mar- 
riages. The  inmates  of  the  harem  coiue,  by  pur- 
chase or  free  will,  mostly  from  districts  beyond 
the  limits  of  the  empire,  the  majority  from  Cir- 
cassia.  Prom  among  these  inmates  the  sultan 
•iesignates  a  certain  number,  generally  seven,  to 
B»e  ••K.adyn."  or  ladies  of  the  palace,  the  rest, 
•  •ailed  "Odalik,"  remaining  under  them  as  serv- 
ants. The  superintendent  of  the  harem,  always 
-an  aged  lady  of  the  palace,  and  bearing  the  title 
of  "  Uaznadar-Kadyn,"  has  to  keep  up  iuter- 
•conrse  with  the  outer  world  through  the  guard  of 
-eunuchs,  whose  chief,  called  "  Kyzlar-Agassi," 
has  the  same  rank  as  the  grand  vizier,  but  has 
the  precedence  if  present  on  state  occasions. 

Thecivillist  of  the  Sultan  is  variously  reported  at 
from  one  to  two  millions  sterling.  To  th  >  impe- 
rial family  belong  a  great  number  of  crown  do- 
mains, the  income  from  which  contributes  to  the 
revenue.  The  finances  of  the  civil  list  have  of  late 
tjeen  put  into  order,  but  are  still  reported  to  be  in- 
jsuflicient  to  cover  tho  expenditure  of  the  court 
and  harem,  numbering  altogether  over  five 
thousand  individuals.  The  amount  charged  to 
the  budget  of  1880  was  P.  02,747,110  Tor  the  palace, 
mid  P.  2:1,730,212  for  the  crown  princes.  Total, 
atHiut  £785,000,  or  $3,925,000. 

ItKVENVKS,    EXTKNOITIRES    AM)  NATIONAL 

3)eiit.  The  revenue  for  1SS!)  was  estimated  at 
SB2.30fl.000;  expenditures,  $107,000,000.  Tho  total 
national  cousolitated  debt  in  18SS  was  $450,- 
343,900,  drawing  about  4  per  cent,  interest. 

Army  and  Navy.  The  standing  army  in  1891 
■was  composed  of  204  battalions  of  infantry,  180 
squadrons  of  cavalry,  104  batteries  field  artillery, 
315  batteries  mountain  and  29  battalions  garri>on 
iirtillerv,  4  battalions  infantry  fain.  14  battalions 
of  artificers.  3  battalions  tire  brigade,  22  compa- 
nies of  engineers,  2  sanitary  companies,  and  1 
telegiaph  company,  with  a  total  numerical  force 
«f  9,M0  officers  and  149,000  men 


According  to  the  existing  system,  the  army  con- 
sists of  the  nizatu  or  regular  army,  two  bans  of 
red  if  or  landwehr,  ami  the  imistahtlz  or  land- 
sturm.     Non-Mahommedans  are  not  liable  to 
I  military  service,  but  have  to  pay  an  exemption 
I  tax,  about  six  shillings  per  head  per  annum,  levied 
alike  on  males  of  all  ages.    Military  service  is 
compulsory  on  all  able-ljodtcd  Mahommcdans  who 
have  reached  the  age  of  twenty.    By  the  recruit- 
;  ing  law  of  1887  military  service  is  rendered 
obligatory  for  all  the  Mussulman  population  of  the 
empire,  excepting  only  Constantinople  and  its 
suburbs,  which  still  retains  its  privilege  of  exemp- 
tion from  military  service. 
The  con  scripts' are  divided  into  two  classes: 

1.  Those  who  can  claim  no  reason  for  exempt  ion. 

2.  Tho-e  who  are  infirm,  sole  supports  of  fam- 
ilies, or  v.  ho  a  re  exempt  for  various  special  reasons. 

The  first  Has*  is  again  divided  into  two  classes, 
called  first  and  second  levies  (tertib). 

As  many  men  as  are  required  to  fill  the  ranks  of 
the  standing  army  are  taken  for  tho  fii'st  levy,  and 
go  through  twenty  years'  service,  six  with  tho 
nizain  and  first  reserve  (Ikhtiyats),  eight  years  in 
the  redif,  ami  six  in  the  mustahliz  or  landsturm. 

The  men  of  the  second  levy  have  to  undergo  six 
to  nine  months'  drill  with  a  nizam  battalion  in  the 
first  year  of  their  service,  nil  thirty  days'  drill  at 
their  homes  in  every  subsequent  year.  They  are 
also  liable  on  emergency  to  be  called  to  join  the 
nizam.  Thus  all  the  able-bodied  Mahommedan 
population  will  receive  a  fair  amount  of  military 
training,  and  it  is  exacted  .that  when  the  sysf  m 
is  in  working  order,  the  Ottoman  government  will 
bo  able  to  put  at  least  800,000  trained  men  into 
the  field. 

The  navy  on  Jan.  1,  1891,  consisted  of  fifteen 
large  armor-clad  ships,  a  river  monitor,  two  river 
gun-boats,  twenty-seven  sea-going  torpedo  boats, 
two  submarine  boats,  one  torpedo  school-ship,  two 
frigates,  one  spardecked  corvette,  eleven  dispatch 
vessels  and  yachts,  and  six  dispatch  boats. 

The  largest  armor-clad  ships  of  the  Turkish 
navy  are  the  two  frigates,  the  Mesoudiye  and  the 
Uamidieh.  These  two  frigates  were  built  on  some- 
what similar  designs,  but  the  Uamidieh  is  the 
smaller.  The  Mesoudiye  is  3."  12  feet  long,  with, 
extreme  breadth  of  59  feet.  She  is  constructed  on 
the  central  battery  principle,  and  has  on  the  main 
deck  a  12-gun  battery,  148  feet  long,  the  armor- 
plates  of  which  are  12  inches  thick  at,  and  10 
inches  thick  above,  the  water-line.  The  bow  also 
is  strongly  fortified,  and  fitted  with  a  ram  of  great 
strength,  adapted  to  pierce  an  opponent  below  the 
armor  in  the  most  vulnerable  part.  Forward, 
under  the  forecastle,  were  two  OJ-ton  guns,  firing 
ahead,  and  under  the  poop  aft  was  one  gun  of  tho 
same  caliber,  but  these  have  been  removed  for 
smaller  Ki  upp  guns. 

For  the  navy  of  Turkey  the  crews  are  raised  in 
the  same  manner  as  the  land  forces,  partly  by 
conscription,  and  partly  by  voluntary  enlistment. 
The  time  of  .service  in"  the  navy  is  twelve  years, 
five  in  active  servico,  three  in  the  reserve,  anil  four 
in  the  redif.  The  nominal  strength  of  tho  navy 
is  (i  vice-admirals,  11  rear-admirals,  208  captains, 
280  vice-captains.  228  lieutenants.  1S7  ensigns,  and 
30.000  sailors,  besides  9.4150  n:;.i-i:;es.  The  budget 
of  1SS0  estimates  the  exp-n^s  for  the  maintenance 
of  the  navv  at  $81,154,050  oiastres. 
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Custom  DniEs.  All  articles  of  import  into  Tur- 
key are  taxed  8  per  cent,  ad  valorem,  except  to- 
bacco and  salt,  which  are  monopolies;  there  is  also 
an  export  duty  of  1  per  cent,  on  native  produce  if 
sent  abroad,  but  of  8  per  cent,  if  sent  from  one  part 
of  the  empire  to  another. 

Turkey  negotiated  in  1890  a  now  treaty  of  com- 
merce witli  (J  reat  Britain  and  some  of  the  other  pow- 
ers, and  it  proposed  removing  the  export 'custom 
duty  of  1  percent.,  and  building  bonded  warehouses 
iusomeof  the  principal  seaport  towns  of  the  empire. 

Articles  destined  for  schools,  churches,  em- 
bassies, consulates,  as  well  as  agricultural  machines 
and  the  plant  for  railways  are  free  of  duty. 

The. imports  in  1889  aggregated  $87,554,940; 
the  exports,  $61,539,595.  The  balance  of  trade, 
therefore,  was  against  Turkcv  to  the  amount  of 
$20,015,345. 

Commerce  ami  Shiim'INo.  The  mercantile 
navy  of  the  Turkish  empire,  according  to  Lloyd's 
Register,  in  1890  consisted  of  94  steamers  (each  of 
100  tons  or  upward)  of  71,007  gross  tons,  and  813 
sailing  vessels  of  158.170  tons 

In  1888-89  (March  to  February)  the  Ottoman 
ports  of  the  Mediterranean  and  Black  Sea  were 
visited  by  177.150  vessels  of  31,319,354  tons,  those 
of  the  Red  Sea  by  3.012  vessels  of  435,309  tons, 
and  those  of  the  Persian  Gulf  by  1,201  vessels  of 
179,007  tons.  Constantinople  alone  was  visited 
bv  30.057  vessels  of  1 1. (KM  ,875  tons. 

In  '1888-89  (March  1  to  February  28)  15,819 
vessels  of  10,400,303  tons  entered  the  Dardanelles; 
of  these  0,444  vessels  of  7,034,837  tons  were 
British. 

In  J889,  554  vessels  of  272,019  tons  entered  the 
port  of  Tripoli. 

TURKMANS HAI,  a  village  of  Azerbijan,  sixty- 
five  miles  southeast  of  Tabriz,  the  place  where,  on 
Feb.  22.  J 828,  was  concluded  the  treaty  between 
Persia  and  Russia,  by  which  tho  former  resigned  to 
the  latter  the  provinces  of  Eri  van  and  Nakchevan. 

Tl'RNAU,  a  walled  town  of  Bohemia,  circle  of 
Jung-Hunzlau,  on  the  ca-st  bank  of  the  Iser,  fifty 
miles  northeast  of  Prague.  It  has  a  church,  built 
in  1825,  which  is  reckoned  one  of  the  most  beauti- 
ful in  Bohemia.  Turuau  has  manufactories  of  cot- 
ton, woolens,  and  more  particularly  of  artificial 
gems,  which  are  exported  in  great  quantities  to 
the  United  States-.  Population,  4,700.  Here  was 
fought  (July,  1806)  a  battle  between  the  Prussians 
ami  Austrians,  in  which  the  former  were  vic- 
torious. 

TURNER,  Ckaki.ks  H.,  member  of  Congress, 
born  in  New  Hampshire  in  1861.  Ho  removed  to 
New  York  in  1879;  was  employed  for  six  months 
on  the  elevated  railroad;  drove  an  ice-wagon  for 
two  years:  entered  the  class  of  1880  in  Columbia 
College,  and  pursued  a  course  of  two  years;  after 
leaving  college  re-engaged  in  tho  ice  business,  and 
continued  therein  till  be  »^.jame  a  candidate  ,n 
1888  for  state  senator;  was  a  member  of  Congress 
fmm  1889  to  1891. 

fURNER,  Ekastps  J.,  member  of  Congress, 
•ni  in  Pcr.nsylvania  in  1840.  He  attended  college 
at  Henry,  Illinois,  from  18"i0  to  1860;  enlisted  in  a 
-:;iment  of  Iowa  infantry  in  1864,  and  remained 
tiJl  the  close  of  the  war;  was  a  student  at  Adrian 
College.  Michigan,  from  1866  to  1868:  was  ad- 
mitted to  the  bar  in  1871;  removed  to  Kansas  in 
i£79;  was  elected  a  member  of  the  Legislature  in 
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1881  and  re-elected  in  1883;  was  elected  secretary 
of  the  Kansas  Board  of  Railroad  Commissioners 
April  1,  1883,  which  position  he  resigned  August 
1,  1886,  to  accept  tho  nomination  for  Congress; 
was  a  member  of  Congress  from  1887  to  1891. 

TURNER,  Henry  0.,  born  in  North  Carolina 
March  20,  1839.  He  was  elected  to  Congress  in 
1881,  and  has  been  continuously  re-elected ;  his 
present  term  expireB  in  1893. 

TURNEK,  Suakox,  the  Anglo-Saxon  historian, 
born  in  London,  Sept.  24,  170S,  died  in  1847. 
After  years  of  hard  reading  and  patient  collection 
of  materials  he  published,  1799-1805,  a  History  of 
the  Anglo-isiurotis,  in  three  volumes,  a  work,  with 
all  its  imperfections,  that  has  given  its  author  a 
permanent  place  in  English  literature.  He  also 
wrote  numerous  other  historical  works. 

TURNPIKE  STAIR,  a  turret  stair  revolving 
round  a  central  newel. 

Tl'RPIE,  Daviii,  United  States  senator,  born 
in  Ohio  in  1829.  He  studied  law  and  was  admitted 
to  practice  at  Logansport.  Ind.,  in  1849;  was 
appointed  by  Governor  Wright,  whom  he  suc- 
ceeded in  the  Senate,  judge  of  the  Court  of  Com- 
mon Pleas  in  18>4,  and  was  judge  of  the  Circuit 
Court  in  1856;  in  1853,  aud  also  in  18"i8,  he  was  a 
member  of  tho  Legislature  of  Indiana;  in  1863 
was  elected  a  senator  to  Congress  for  the  unex- 
pired term  of  Jesse  I).  Bright,  and  immediately 
succeeding  Joseph  A.  Wright,  who  served  by 
appointment  of  the  governor;  was  elected  a  mem- 
ber of  tho  House  of  Representatives  of  tho  General 
Assembly  of  Indiana,  and  served  as  speaker  of 
that  liody,  1874-5;  in  1878  was  appointed  one  of 
tho  three  commissioners  to  revise  the  laws  of 
Indiana,  serving  as  such  three  years;  in  August, 
1886,  was  appointed  United  States  district  at- 
torney for  the  state  of  Indiana,  and  served  as  such 
untjl  March  3,  1887;  was  elected  to  the  United 
States  Sonato  Feb.  2,  1887,  and  took  his  seat 
March  4,  1887.  His  term  of  service  will  expire 
March  3,  1893. 

TURPIN,  Lopis  W.,  member  of  Congress,  was 
born  in  Charlottesville,  Va..  Feh.  22  184!».  He 
removed  to  Alabama  in  1858;  was  self-educated; 
in  politics  is  a  Democrat,  ami  was  tax  assessor  of 
Hale  county,  Ala.,  seven  years:  wiis  elected  a 
representative  from  tho  Fourth  Congressional  Dis- 
trict of  Alatinmn  to  the  Fifty-first  Congress,  but  was 
misented  hj  the  House  of  Representatives.  In  1H!H), 
was  elected  from  the  same  district  to  tho  Fifty- 
second  Congress. 

TCUPIS  CAUSA,  a  phrase  in  the  law  of  Scot- 
land borrowed  from  the  Roman  law,  to  express  an 
immoral  consideration  on  which  some  contract  or 
obligation  is  founded.  The  rule  is,  that  when  an 
immoral  contract  is  broken,  no  court  of  law  will 
assist  either  party  to  enforce  it. 

TUSCALOOSA,  a  prosperous  roam'facturingcitv 
of  Alabama.  It  has  fine  water-power,  and  is  tho 
seat  of  the  State  University,  two  female  colleges, 
and  several  other  excellent  private  schools.  Pop- 
ulation in  1890,  5,48(5. 

TUSCAN  ORDER  OF  ARCHITECTURE,  one 
of  the  five  classic  orders,  being  a  Roman  modifica- 
tion of  the  Doric  style  with  unflnted  columns,  and 
without  triglvphs.    It  is  the  simplest  of  tho  orders. 

TUSCARORAS,  a  tribe  of  North  American  In- 
dians, who,  at  the  settlement  of  North  Carolina, 
had  fifteen  towns  on  the  Tar  and  Neuse  Rivers, 
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and  1,200  warriors.  In  1711  they  began  a  war 
with  the  settlers,  ami  alter  a  seri<  s  of  savage  en- 
counters were  defeated,  and  joined  the  Iroquois  in 
New  York,  where  they  herame  allies  of  I  •  Eng- 
lish, and  where  ahout  fifty  families  still  MM 
an  Indian  Reservation  iu  the  western  pari  ol  (in- 
state. 

TTSKEGF.E,  a  prosperous  town  of  Alabama, 
the  seat  of  a  female  college,  an  orphans  [urate,  and 
of  the  Alabama  High  s<:Ihh>i  for  hoys;  ata)  ol  n 
normal  school  for  colored  teachers.  Population  in 
1890,  2.600. 

TTJTTLINGEN,  a  town  of  Wurtemborg,  on  the 
right  hank  of  tbe  Danube,  twenty  tulle*  south- 
west of  sigmaringen.  It  has  menufac tories  of 
knives,  neeoleti,  cloth',  cotton,  hosiery,  linen  and 
silk,  and  carries  on  some  trade  In  corn.  Popula- 
tion, 7.031.  Tuttlingcn  Is  historically  no tali 
the  scene  of  a  battle  in  1043,  during  I  I 
Years*  War,  in  which  an  Austro-Bavai  ian  force, 
under  Hatzfcid  and  M«  i  rv.  defeated  the  French. 

XrjTTY-POWDER,  an  Impure  oxl  le  of  sine, 
found  in  the  chimneys  of  too  furnaeoa  In  which 
the  ores  of  thai  metal  are  roasted.  ,  1:  hat 
value  in  medicine. 

TWILL,  a  woven  fabric,  whose  warp  la  raiaed 
one  thread  and  depressed  two  or  more  threads  for 
the  passage  of  the  filling.  This  gives  the  struct- 
ure a  curious  appearance  of  diagonal  lines. 

TWO  RIVERS,  a  town  of  Wisconsin,  on  Lake 
Michigan.  It  produces  a  variety  of  manufactures, 
principally  of  wood.    Population  In  1880,  -  s7<>. 

TYREL,  an  island  and  sound  at  the  mouth  of 
the  Savannah  River,  Georgia.  The  sound  is  a  bay 
of  the  Atlantic,  extending  from  Tybec  Island  on 
the  South  to  Hilton  Head  on  the  north,  opening 
bo  Port  Royal  entrance  bj  Cooper's  River,  Wall's1 
Cut,  Lazaretto  Creek,  and  other  channels.  The 
island  is  six  miles  long  by  three  wide,  and  was 
oecupicd  in  ISfSl  by  General  Sherman,  who  erected 
batteries  for  the  reduction  of  Fort  Pulaski,  which 
capitulated  April  11.  1862. 

tyk,  Christopher,  an  English  musician  ol 
note,  born  at  Westminster  In  low.  lie  v.  a 
cated  in  tbe  King's  Chapel,  and  held  tin-  office  Of 
musical  instructor  to  Edward  VI.  when  Prince  of 
^Vales.  He  received  the  degree  <>f  Musical  Doctor 
from  the  university  of  Cambridge  in  1545,  and 
from  Oxford  in  1548.  I'nder  Elizabeth,  he  was 
organist  to  the  Chapel  Royal,  and  produced  vari- 
ous services  and  anthems,  some  or  which  are  yet 
in  repute  among  musicians.  Dr.  Tyc's  general 
scholarship  was  considerable. 

TYLER,  n  growing  town  and  railroad  junction 
in  Smith  County.  Texas,  the  seat  of  the  Coiled 
States  and  state  courts  for  northeastern  Texas. 
It  is  an  important  fruit  market.  Population  in 
1890.  6,908. 

TYLOR,  EDWARD  BtTRKRTT,  president  of  the 
British  Anthropological  Society,  and  keeper  of  the 
Oxford  I  Diversity  Museum,  born  at  Camberwell. 
1832,  and  educated  at  the  school  of  the  society  of 
Friends,  Tottenham.  He  bus  greatly  distinguished 

himself  by  his  researches  in  the  history  of  man  and 

civilisation.  His  best  known  works  are  his  Hand- 
book on  Anthropology,  and  Primitive  Culture: 
Hi  m  metes  into  the  tkscetovmtnt  of  MytMogy, 

l'hilu\i)i>hif,  HeligwH.  Art  ittnl  Custom. 

TY.VDALL,  Jons,  born  Aug.  21,  ISliO,  at 
Leigh  I  iu  Bridge,  Curlew,  Ireland.    He  was  first 


educated  at  a  national  school.  In  1S.19  he  left 
school  to  join  the  Irish  Ordnance  Survey.  In  1851 

he  vent  to  llerlin,  and  continued  his  researches 
under  Professor  Magnus.  He  soon  returned  to 
England,  and  was  elected  P.  K.  S.  iu  1852.  In 
lSail  he  w.i>  invited  to  ^ive  a  Friday  evening  dis- 
course at  the  Royal  institution.  He  was  appointed 
Professor  of  Natural  Philosophy  1833,  but  resigned 
in  lsss.  u  was  In  1S4!»  that  Professor  Tyndall 
first  visited  the  Alps,  purely  for  the  sake  of  recrea- 
tion. 'The  result  of  these  visits  ami  his  investiga- 
tions are  contained  in  the  I'liilosoplurul  Transm  - 
lions  for  I.s5l,  also  in  his  Glariers  of  the  Alps.  In 
IS0.1  his  work.  Unit  ('<  tisulcrcd  as  n  Motif  of  Mo- 
tion, was  published,  and  this  at  once  put  him  in 
ii|  the  forefront  as  a  physicist.  In  18M  ho  re- 
lleved  Professor  Faraday  at  Trinity  House,  and  on 
the  hitter's  death  succeeded  him  as  superintendent 
of  the  Royal  Institution.  In  1874  he  delivered  the 
Iambus  Belfast  address  as  president  of  the  annual 
meeting  qf  the  British  Association.  A  political 
correspondence  took  place  in  the  earh  part  of  1800 
between  Professor  Tyndall  and  sir\v.  Uarcoutt. 

TYPEWRITERS.  For  general  article  see 
Britaunica,  Vol.  XXIV,  pp.  ti!»7~.S.  The  archives 
of  the  British  Patent  Office  show  that  the  first 
patent  upon  a  writing  machine  was  granted  Jan.  7, 
1714.  to  Henry  Mill,  a  skilled  engineer,  who  died 
about  the  year  1770.    As  no  drawings  aecom- 
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panied  the  specification,  the  machine  cannot  now 
in- described.  It  is  lx  iieved  that  it  was  for em- 
bossing letters  for  the  blind.  The  next  invention 
in  this  field  was  a  French  device  for  stamping 
embossed  letters  Upon  paper  for  the  use  of  the 
blind:  it  appeared  about  1784.  I'ntil  iS41  theie 
is  no  record  iu  the  English  Patent  Office  of  any 
other  writing  machines.  But  from  that  date  a 
number  of  devices,  all  more  or  less  impracticable, 
made  their  appearance,  and  more  than  a  hundred 
inventions  of  writing  machines  have  been  patented 
in  England,  not  one  of  which  has  done  its  work  iu 
a  satisfactory  manner. 

American  records  show  that,  in  184.3,  Charles 
Thnrber.  of  Wotcester.  Mass.,  took  out  a  patent 
for  a  writing  machine,  followed  by  an  improve- 
ment two  \  ears  later.  The  Thnrber  machine  wrote, 
hut  so  slowly  that  it  remained  a  curiosity  aud 
nothing  more.  'The  accompanying  cut  shows  its 

operation.    'The  keys  are  small  steel  rods,  four 

incbes  long,  with  ennnuon  types  Inserted  in  the 
lower  end,  ami  bearing  buttons  on  the  top  with 
the  correspond  in;;  letters  marked  on  them.  The 
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keys  are  placed  in  a  vertical  position  around  the 
rim  of  i  horizontal  brass  wheel,  sixteen  inches 


1 1 1 1 1  oi  it  mil  i/.oniai   oih.-h  «  occi,  Dixirvu  incites. 

across,  which  turns  about  a  central  post,  and  each 


SMITH  1'ltrVlEK. 

key- rod  is  surrounded  by  a  spiral  spring,  which 
mixes  it  after  it  has  beou  pressed  down  ujion  the 
paper. 

Sir.  A.  Ely  Ueach,  now  one  of  the  proprietors  of 
the  "  Scientific  American,"  obtained  a  patent  in 
lST»ii  lor  a  machine  intended  to  print  embossed  let- 
ters for  the  use  of  the  blind.  It  covered  a  princi- 
ple alterward  developed  into  success.  All  the 
printing  was  done  at  one  point,  the  center  ojf  a 
circle,  and  the  machine  was  made  with  type-bars 
converging  as  the  spokes  of  a  wheel 

Soon  ult<  i  want  Dr.  .Samuel  YY.  Francis  adopted 
the  pianoforte  action  and  arranged  his  hammers, 
each  w  ith  the  face  of  a  letter,  in  a  circle,  throwing 
then  up  as  piano-hammers  act,  each  one  striking 
ai  a  common  center.  A  silk  ribbon  sal  mated  with 
ink  was  made  to  pass  under  the  paper  very  much 
as  is  now  done,  ami  was  so  adjusted  as  to  move 
with  each  impression. 


but  then  residing  near  London,  England.  The 
"  Scientific  Amencan  "article  was  followed  by  the 
suggestion  that  whoever  would  make  a  successful 

writing  machine  would  not  only  secure  a  fortune, 
hut  would  confer  a  hies  .tug  upon  mankind.  Sholes 
and  Soule  were  primes  who  had  been  engaged  for 
some  time  in  perfecting  a  machine  for  numbering 
the  pages  of  blank  books,  and  for  printing  serial 
numbers  on  bank  notes  Mr.  Glidden,  who  was  a 
man  of  means,  happened  to  be  w  orking  at  a  patent 
plow  in  the  machine  shop  frequented  by  Sholes 
and  Soule.  He  took  great  Interest  in  the  paging 
machine.  One  daj  b'  f»aid  to  Sholcs,  M  Why  can't 
a  machine  lie  made  that  will  write  letters  and 
words  instead  of  simply  flguresf  " 

When  the  ••  Scientific  American  "  article  ap- 
pealed. Mr.  Midden  showed  it  to  Sholcs,  and, 
Soule  having  joined  them,  the  three  w  ent  to  work 
upon  the  invention.  Soule  suggested  pivoted 
types  set  in  a  circle,  and  Sholcs  suggested  the  let- 
ter-spacing device.    In  September,  18<»7.  the  first 


Tilt:  (  HAS li ALL. 

Several  other  early  patents  were  issued,  among 
them  one  to  Fairbanks,  in  1S48,  and  another  to 
Oliver  T.  Eddy,  of  Baltimore. 

In  1867  a  writing  machine  called  "  The  Type 
Writer,"  was  patented  by  C.  Latham  Sholes, Sam- 
uel W.  Boole,  and  Carlos  Gliddcn,  of  Milwaukee. 
Wis.  Neither  of  them  knew  what  had  previously 
been  done  in  the  same  line,  except  that  Mr.  Sholes 
had  seen  an  article  in  the  "Scientific  American," 
copied  from  "  London  Engineering,"  in  w  hich  was 
described  a  wiling  machine  called  flic  ptcro- 
type,"  invented  by  Juno  Fratr  of  Centre,  Ala., 


THE  BAULOCK. 

machine  was  finished,  and  letters  written  with  it 
were  scut  to  acquaintances  and  friends. 

Mr.  .lames  Densniore,  then  of  Meadville,  Pa*, 
who  received  one  of  these  letters,  was  so  impressed 
by  it  that  by  return  mail  he  asked  to  In-come  inter- 
ested in  the  enterprise.  In  reply  he  was  offered  a 
quarter  interest  it  he  would  pay  all  the  expenses 
up  to  date.  .  He  accepted  the  oiler,  and  when  he 
saw  the  machine,  in  March,  lfifiS,  he  pronounced 
it  good  for  nothing  except  to  show  that  the  idea 
was  feasible.  His  faith,  however,  was  unshaken, 
and  Soule  and  Glidden  having  dropped  out  of  the 
enterprise,  he  assume  1  all  expenses,  anil  urged 
Sholes  to  remedy  certain  defects  which  ho  pointed 
out.  No  less  than  twenty-five  or  thirty  experi- 
mental typewriters  were  made,  each  otic  a  little 
better  than  its  predecessor.  As  fast  as  finished 
they  were  placed  in  tho  hands  of  different  experts, 
among  others  James  <  >.  Clephane,  a  stenographer 
of  Washington,  D.  (\,who  by  hard  use  destroyed 
one  after  another  till  the  patience  of  Sholes  was 
exhausted.  But  Densmoro  insisted  that  as  the 
machine  must  be.  made  so  that  anybody  could  use 
it,  such  tests  were  a  blessing  and  not  a  misfortune. 

Progress  was  made  slowly  until  in  1S73  the 
machine  was  taken  by  K.  Remington  6c  Sons,  of 
nion,  N.  Y.,  when  it  received  the  attention  of  a 
number  of  skilled  machinists,  w  ho  put  into  prac- 
tical shape  much  that  hail  been  merely  suggested 
by  the  original  inventors.  Winn  the  machine 
appeared  upon  the  market,  it  was  first  offered 
chiefly  to  professional  men  —  lawyers,  clergymen 
and  newspapermen;  and  apparently  its  greatest 
Held  of  usefulness,  the  office*  of  mercantile  houses, 
was  almost  overlooked.    It  was  not  until  li&2  that 
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its  real  possibilities  became  apparent;  until  tlien 
the  machiuo  hail  been,  no  to  speak,  on  trial.  There 
had  been  some  detects  that  interfered  with  its 
rapid  growth  and  favor.  From  1882  uutil  the 
present  time,  its  history  is  one  long  record  of  suc- 


c.u.ioKArn. 

cesses,  abroad  as  well  as  at  home,  and  these 
successes  are  due  perhaps  not  so  much  to  the 
fading  away  of  prejudices  as  to  actual  improve- 
ments in  the  machine  itself. 

In  the  Remington  Typewriter  the  tyj>e  arms  or 
bars,  each  bearing  a  lower-case  letter  and  its  cor- 
responding capital,  are  thrown  up  by  pianoforte 
lever  action.  Each  impression  causes  the  frame 
carrying  the  rollers  which  hold  the  paper  sheet  to 
move  one  space.  The'types  are  of  tempered  steel 
and  are  practically  indestructible.  The  perfection 
of  its  mechanical  construction  is  attested  by  the 
immense  amount  of  daily  work  which  the  machine 
does  without  strain,  and  by  the  fact  that  experts 
can  work  the  keys  so  fast  as  to  give  clear  itupres- 
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sionsof  a  letter  at  the  rate  of  thirteen  to  a  second. 
Among  the  improvements  of  recent  years  have 
been  introduction  of  capital  and  lower-case 
tetters  in  the  same  macnine  without  increasing  the 
number  of  keys — a  radical  and  vast  improve- 
ment -the  strengthening  of  the  machine,  the 
addition  of  some  parts,  the  elimination  of  others. 
The  noise  made  by  the  old  machine  has  been 
greatly  lessened,  and  its  liability  to  get  out  of 
order  reduced. 


The  most  rcmaAahlc  achievement  of  the  type- 
writer, the  chief  reason  of  its  success  and  popu- 
larity, has  bce»  the  saving  of  time  effected  in  busi- 
ness'offices.  According  to  innumerable  tests  aud 
to  the  experience  of  nlno  out  oi'  ten  of  our  active 
business  houses,  the  typewriter,  as  compared  with 
the  pen,  saves  forty  minutesao  hour,  or,  to  carry  out 
the  calculation,  five  hours  and  twenty  minutes  in  a 
business  day.  In  a  country  like  ours,  where  time 
means  money,  it  is  very  easy  to  estimate  how 
many  times  the  typewriter  must  pay  for  itself 
every  year  in  a  busy  ofllce.  Last  summer,  in  Eng- 
land, Miss  Kmilino  S.  Owen,  who  went  ovor  to 
show  Englishmen  what  could  be  done  with  the 
Remington  typewriter,  wrote  for  three  minutes  at 
a  speed  of  ninety-nine  words  a  minute,  the  same 
matter  having  been  previously  written  out  in  long- 
hand by  Mr.  Thomas  Allen  Ueed.  one  of  the  moat 
rapid  longhand  writers  in  the  world,  at  the  unprec- 
edented rate  of  sixty-five  words  per  minute,  the 
best  that  he  could  do. 


Tnt  NATIONAL. 

Mr.  E.  1).  Easton,  oneof  theJeadiug  Wal  stenog. 
raphers  of  Washington,  in  his  summary  of  what 
the  typewriter  has  done  tor  him,  says  that  in  the 
Guiteau  case  two  operators  and  machines  an- 
swered for  getting  up  the  ropy,  one  each  for  an 
associate  reporter  and  himself.  Something  like 
21,000  folios  were  transcribed,  at  a  saving  over  the 
old  method  of  about  fourcenu*  per  folio,  or  $840 
in  threo  months.  In  the  Star  Route  cases,  which 
lasted  about  a  year,  there  were  in  the  neighbor- 
hood of  70,000  folios  written.  The  two  machines 
and  operators  saved  about  three  thousand  dollars. 

In  .i  recorded  test  made  in  New  York  city  some 
time  ago,  Miss  M.  E.  Orr  wrote  an  article  contain- 
ing 384  words  from  dictation,  in  the  presence  of 
witnesses,  in  four  minutes  and  twenty-nine  soc- 
onds.  without  error.  The  average  was  eighty-fivo 
words  per  minute.  Others  have  written  at  the  rato 
of  more  than  one  hundred  words  per  minute.  At 
many  public  institutions,  in  the  United  States, 
such  as  the  Cooper  Institute  and  the  Young 
Women's  Christian  Association,  in  New  York  city, 
there  are  free  classes  in  typewriting.  There  are 
over  two  hundred  machines  in  use  in  the  several 
business  colleges  and  shorthand  schools,  for  pur- 
posesof  instruction,  in  New  York  city  alone.  Type- 
writing is  now  taught  in  some  of  the  public  schools, 
and  it  is,  probably,  only  a  question  of  time  wheu 
it  will  bo  in  many  of  them. 

TYl'H-FEVER,  a  term  now  coming  into  use  to 
designate  continued  low  fever.  The  best  marked 
varieties  of  this  affection  are  known  as  typhus  aud 
typnoid  fevers,  which  in  typical  cases  are  easily 
distin  guished  from  each  other,  but  not  infrequently 
it  is  difficult  to  decide  whether  the  disease  should 
be  classed  as  tvphus  or  typhoid  fever:  hence,  the 
geueral  terw  tyuh-fever  is  «  very  convenient  ono 
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in  doubtful  cases.  All  the  typh- fevers  belong 
nosologically  to  the  miasinatous  order  of  zymotic 
diseases 

TYRNAU,  a  town  of  Hungary,  county  of  Ober- 
Neutra,  ou  the  River  Trim,  about  thirty  miles 


northeast  of  l'resburg.  It  has  so  many  churches 
and  convents  that  it  lias  been  nicknamed  "  Little 
Rome. "  Tyrnau  has  manufactories  of  doth,  linen, 
wood,  etc..  and  a  tolerably  lively  general  trad©, 
especially  in  wine. 
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UEA,  or  T'vka.  a  circle  of  islets  in  the  South 
Pacific  Ocean.    Sec  liritatmica.  Vol.  XV,  p.  HO. 
UO.VXDA,  or  Mi'canda,  the  hirtr«'st  and  must 
powerful  of  the  East  Africa  equatorial  states.  See 
Britannica.  Vol.  XXIII,  pp.  717-18. 

The  sovereign, who  bears  the  official  title  of  Kaba- 
kawa  Buganda  (Emperor  of  Uganda)  and  Overlord 
of  Unyoro,  Buzongora,  Kuragwc,  Buzinza,  Usoga, 
etc..  is  theoretically  an  autocrat,  but  his  power  is 
restricted  by  custom  and  by  the  Lukiko,  a  sort  of 
privy  council,  comjMised  of  !he  Kalikiro  (chief 
judge)  and  the  Aba-Saza  (g" '»at  chiefs),  who,  lnnv- 
ever,  are  all  appointed  by  the  king  himself,  as  are 
also  the  Batongole  (court  oilicials),  and  even  the 
under  officers  of  the  live  great  territorial  lords  of 
Lnbiro  (in  the  center  about  the  capital},  Kyagvvc 
(in  the  east),  Bulemezi  (in  the  northwest),  Budu 
(in  the  west),  and  Singo  (in  the  north).  "Another 
important  functionary  is  the  Oabunga  (head  ad- 
miral), who  commands  a  lleet  of  several  hundred 
canoes  on  Lake  Vietoria.  The  territorial  lords  are 
hereditary  feudal  chiefs,  enjoying  almost  royal 
privileges.  The  revenue  is  collected  by  the  Ha-o- 
lonzi.  or  tax-gatherers,  ehietlv  in  the  form  of  brass 
and  copper  wire,  bark  cloth,  and  cowrie  shells. 
The  capital,  which  was  at  Manila  in  1  Still,  has  since 
then  been  shifted,  with  the  royal  caprice,  to 
Knbaga,  Xabuiagala.  and  Mungo,  which  was  the 
ro\al  residence  in  lSi)l. 

"UH LAN'S,  light  cavalry  of  Asiatic  origin,  Intro- 
duced intothonorth  of  Europe  along  with  the  colo- 
nic- of  Tartars  who  established  themselves  in 
Poland  and  Lithuania.  They  were  mounted  on 
light,  active  Tartar  horses  and  armed  with  saber, 
lance,  ami.  latterly,  with  pistols.  The  Prussian 
Lilians  won  great  tcnown  in  the  I'raiico-Oennan 
war  oi  Kit  71  by  their  bra  v.  ry  ami  marvelous 
activity.  The  Prussians  applied  the  term,  rather 
loosely,  however,  including  ali  their  light  cavalry, 
under  ti  e  designation. 

t ".!  El  N .  "i'.e  ot  the  seven  .-acred  cit  ics  of  II  indus- 
tan,  in  Si.. dia's  dominions,  of  which  it  was  formerly 
capital,  on  the  light  bank  of  thi»Stpra,  thirty-tive 
miles  northwest  of  Indore.  It  is  surrounded  bv 
walls  with  round  towers,  is  six  miles  in  circumfer- 
ence. eont:m>  the  inland  palace  of  the  Sindia  family, 
several  nmsques  and  mausoleums,  an  observatory, 
and  an  antique  gate,  supposed  to  date  from  before 
the  Christian  era.  An  active  trade  is  carried  oil  ill 
cloth-,  opium,  etc.  The  number  ofthe  inhabitants 
is  not  ascertained. 

C.I  1 1  ELY  S  \T<  iRALY  A.  a  market  town  of  Hun- 
gary, ]0.'>  miles  norlhwest  of  Pesth.  It  stands  on 
the  llagvalya  Mountains,  contains  several  churches 
and  a  gymnasium,  and  is  noted  for  its  wine  culture. 
Population,  7,2(10. 

(  EASE,  or  I'kas.  a  term  ap|i)ied  in  Russia,  to 
all  the  orders  or  edicts,  legislative  or  administra- 
tive, emanating  from  the  government.  The  ukases 
either  proceed  directlv  from  the  emperor,  and  are 


then  called  iinenny  ukas,  or  are  published  as  derii- 
ions  of  the  directing  senate.  Both  have  the  fore? 
of  laws  until  they  are  annulled  by  subsequent  de- 
cisions. 

ILODEXDROX,  a  singular  genus  of  coal-plants, 
found  on  stems  which  occiu-  chiefly  in  the  roof 
shales.  The  steins  an-  covered  with  small  rhorn- 
boidal  scars,  as  in  Lepidodendron.  formed  by  the 
bases  of  leaves  or  scales;  but  they  differ  remark- 
ably from  that  genus  in  having  a  double  series  i>; 
large  oval  or  circular  markings,  arranged  linearly 
on  the  opposite  sides  of  thctrunk.  These  marking* 
are  variously  interpreted  as  representing  the  cica- 
trices prodiiecd  by  the  bases  of  cones,  by 
branches,  or  by  leaf-stalks.  It  is,  like  many  of  the 
coal-fossils,  an  extremely  enigmatical  p'ant :  and 
it  is  <litlicult  to  determine  its  position  in  the  vege- 
table kingdom. 

I'  LRU',  ST..  bishop  of  Augsburg,  venerated  as 
one  ofthe  Lathers  ofthe  Oernian  Church,  born  at 
Augsburg  aliout  the  year  S!H);  died  in  11711.  His 
!  father.  Unpaid,  wasone  of  those  coutits  of  Dillingeii 
j  who  play  so  important  a  part  in  incdncval  Oennan 
history.  He  was  educated  at  the  celebrated  Bene- 
dictine monastery  of  St.  Oall  in  Switzerland,  and 
returned  to  his  native  diocese  of  Augsburg,  where 
he  received  holy  order*.  In  accordance  with  the 
usage  of  his  times,  he  made  a  pilgrimage  to  Rome, 
and  soon  after  his  return  was  consecrated  bishop 
of  Augsburg,  on  the  death  of  Hiltine  in  the  >ear 
!f_M.  Itishop  Ulric  bore  an  important  pnrt  in  the 
public  affairs  of  the  empire  during  the  reign  ot 
Henry  1.  and  his  son  Otho;  ami  he  was  the  guid- 
ing spirit  of  the  several  councils  in  Germany  which, 
in  the  tenth  century.  labore<l  at  the  work  of  ref- 
ormation. 

ULSTER  RADGE.  On  the  institution  of  the 
order  of  baronets  in  England  by  James  I.,  a  sinis- 
ter hand,  erect,  open  ami  couped  at  the  wrist 
gules,  the  armorial  ensign  of  the  province  of  Ulster, 
was  made  their  distinguishing  badge,  in  respect  of 
the  order  having  been  intended  for  the  encourage- 
ment of  plantations  in  the  province  of  Ulster. 

ULTIMATUM,  in  diplomacy  .the  tinal  conditions 
or  teriiw  o!?cred  by  one  government  for  the  settle- 
ment of -is  disputes  with  another;  the  most  favor- 
able terms  whieh  a  negotiator  is  prepared  to  offer, 
whose  rejection  will  generally  he  considered  to  put 
an  end  to  nc-otiatinn. 

I'LTIMUs  ILEIiKS.  in  Urn  '.aw  of  Scotland,  the 
ciou  ii  which  is  the  last  heir  after  all  the  kin  have 
become  exhausted,  and  succeeds  to  the  property 
of  those  wiio  die  without  leaving  :ie\t  of  kin  or 
who.  being  bastards,  have  no  n  \t  of  kin. 

ULULATIoX,  a  howling,  or  loud  lamentation: 
a  wailing.    It  sometime-  happens  that  artieala* 
sounds  oi  erics  which  r"senible  and  pe-  haps  me 
tate  those  of  animals.  <t  are  a  mere  shrieking  ;"*d 
howling,  form  the  sole  or  chief  svniptcm  and  ch 
actcristic  o(  a  morbid  mental  stare.    Tins  uci  u 
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automatic,  and  may  be  regarded  as  indicative  of 
grave  changes  in  the  physical  ami  moral  nature. 
In  tho  Middle  Ages,  during  great  religious  excite- 
ment, and  those  mental  epidemics  which  involved 
large  communities,  such  phenomena  appear  to  have 
been  of  frequent  occurrence.  It  appears  that  in  the 
eighteenth  century,  a  family  of  th  e  sisters,  in  the 
county  of  Oxford,  were  affected  with  a  moderation 
of  hysteria,  during  which  they  howled  or  barked 
like 'a  dog;  and  that,  about  the  same  period,  a 
large  religious  community  of  females  in  France, 
one.  and  all,  and  at  the  same  hours,  shrieked  or 
mewed  like  cats;  and  were  only  reduced  to  so- 
briety and  to  silence  by  the  presence  of  military. 

ULUNDA,  or  Lunda,  a  native  feudal  state  of 
Africa,  the  largest  and  most  populous  empire  in 
the  Congo  basin,  comprising  most  of  the  territory  ly- 
ing between  the  Kwango  and  Kasai.  Its  ruler  bears 
the  official  title  of  Muata  Yanvo.  and  is  the  four- 
teenth in  descent  from  the  founder  of  the  dynasty 
:n  tbe  seventeenth  century.  He  is  the  suzerain  of 
about  :J00  monas  and  muenes.  that  is,  vassal  chiefs 
and  kinglets,  who  pay  tribute  in  kind — ivory,  lion 
and  leopard  skins,  corn,  cloth,  salt,  etc. — so  long 
as  the  central  power  is  strong  enough  to  enforce 
it.  Its  present  area  cannot  be  estimated  at  much 
less  than  UK),0UO  square  miles,  with  a  population 
perhaps  not  exceeding  2.000.000. 

The  succession  goes  to  one  of  the  sons  of  tbe  two 
chief  wives,  chosen  by  four  official  electors  ami  con- 
tinued by  the  I,ukoshesha,or"  Mother  of  the  Kings 
and  Peoples."  The  Lukoshesha,  whose  election  is 
made  in  the  same  way  from  the  daughters  of  the 
two  chief  wives,  and  ratified  by  the  king,  is  ex- 
empt from  bis  jurisdiction  and  "  above  all  law, " 
holding  her  own  court,  ruling  over  her  own  territo- 
ries, and  enjoying  independent  tribute. 

The  Miissfunhit,  or  royal  residence,  is  displaced 
at  every  succession,  within  a  certain  limit.  The 
dominant  people  in  the  empire  are  the  Ka-Lunda. 
a  negroid  race  of  Bantu  iqte-ceh.  They  import 
woven  goods  ami  ironware  from  the  south,  and 
eopperware  from  the  southeast,  and  have  also  long 
had  dealings  with  the  Portuguese  half-breeds  from 
the  west  and  the  Arab  slave-hunters  from  the  east. 
The  ch-ef  exports  are  ivory  and  slaves.  But  trade 
languishes,  being  regarded  as  a  royal  monopoly, 
and  burdened  with  many  re -t lie t ions. 

ULFNDA.or  Li:.\i>a,  a  territory  of  Africa,  in 
the  Lake  Motto  district,  which  about  the  middle 
of  this  century  was  ruled  over  by  the  powerful 
Muata  K:\zenibe,  heir  of  the  Motupwe  dynasty, 
the  most  potent  in  South  Central  Africa  during  the 
sixteenth  century.  The  present  Muata  Kazemhe 
retains  a  mere  semblance  of  authority,  and  is  now 
the  vassal  of  Msidi  (Msiri).  founder  of  the  new 
kingdom  of  Garcngan/c  (Katanga),  in  the  region 
between  the  Luapula  and  Lualaba.  head  streams 
of  tho  Congo  within  the  limits  of  the  Congo  Free 
State,  and  continuous  southward  with  British 
ZambeBia  (Barokeland  and  Mashukulmubwelaud). 

I'M,  a  Kaffir  or  Zulu  word  signifying  river,  and 
used  as  a  prefix  in  the  names  of  most  of  the 
rivers  on  tho  southeast  coast  of  Africa,  from  the 
l?r«at  Kei,  where  the  names  of  Hottentot  origin 
dppear  to  cease,  nearly  as  far  to  the  northeast  as 
the  Sofala  coast,  where  the  names  Imhambane, 
Imhampoora,  have  the  same  prefix  in  a  corrupted 
state.  The  Hottentot  word  Kei  has  the  same 
meaning,  ami  is  still  preserved  in  the  Kei  and 


Keiskamma  rivers,  and  other  streams  on  the  cast 
coast  of  the  Cape  Colony. 

UMBILICAL  COM.).*  In  botany,  tho  connect- 
ing link  between  the  placenta  of  the  ovary  and  the 
ovule,  through  which  pass  the  vessels  that  nour- 
ish th--  ovule  until  it  ripens  into  seed.  In  some 
plants  the  ovules  are  so  closely  connected  with  the 
placenta  that  no  umbilical  cord  can  be  said  to 
exist;  in  others  it  is  or  considerable  length. 

UMBRELLA  TREE.  A  small  magnolia  tree 
(Maijnolia  umbrella),  whose  large  leaves  are 
crowded  on  the  summit  of  the  dowering  branches 
in  umbrella-like  circles.  Its  range  is  from  south- 
east Pennsylvania  along  the  Alleghenies  to  central 
Alabama,  and  westward  through  Kentucky  and 
Tennessee  to  northeast  Mississippi.  It  also  occurs 
in  Arkansas.  Like  all  the  magnolias  it  is  a  hand- 
some tree,  bearing  large,  white,  highly-scented 
flowers,  and  a  rose -colored  fruit. 

UMPIRE.  In  law.  a  third  person  appointed  by 
two  arbitrators  in  the  event  of  their  differing  in 
opinion.  When  the  reference  or  arbitration  has 
devolved  upon  the  umpire,  his  award  or  umpirage 
becomes  final  and  binding  upon  the  parties. 

UNALASHKA,  an  island  belonging  to  tho 
United  .States,  in  the  North  Pacific,  one  of  tho 
Fox  Islands,  in  lat.  AV  :>2'  X.,  and  10(1 3  32'  W. 
It  is  seventy-five  miles  long,  and  in  some  parts 
twenty  miles  broad,  has  a  rugged,  mountainous 
surface,  and  is  thinly  peopled.  Ships  are  here 
supplied  with  all  necessaries  except  wood. 

UNDINES,  the  name  given,  in  the  fanciful  sys- 
tem of  the  Paracelsists,  to  the  elementary  spirits 
of  the  water.  They  are  of  the  female  sex.  Among 
all  the  different  orders  of  elementary  spirits,  they 
intermarry  most  readily  with  human  beings. 
Baron  de  la  Motte  Fuuque  has  made  this  Paraccl- 
sist  fancy  the  basis  of  an  exquisite  tale,  entitled 
Uti'line. 

FN  ION.  or  Tokei.au,  a  group  of  three  clusters 
of  islets  in  the  Pacific  Ocean.  The  principal  are: 
FakaajM)  or  Bowditeh,  Mikuhimo  or  Duke  of 
Clarence,  ami  .Unlit  or  Duke  of  York.  Thev  lie 
between  S"  .10'  and  11'  S.  lat.,  and  171  and  172J 
\V,  long.  The  group,  w  hich  has  been  annexed  to 
Great  Britain,  is  of  inqMirtance,  chiefly,  as  a  stage 
in  the  proposed  telegraph  route  between  British 
Columbia  and  Australia,  and  as  a  coaling  station 
for  steamers  along  the  same  route. 

UNION  CI  TY,  a  town  of  Pennsylvania,  about 
twenty-two  miles  southeast  of  Erie.  It  has  man- 
ufactories of  leather,  flour,  barrels,  furniture  and 
carriages,  and  contains  an  extensive  oil  refinery. 
Population  in  1800,  2.2A"). 

UNION  COLLKGK.  a  college  in  Schenectady, 
N.  Y.,  incorporated  in  1705.  chiefly  by  the  ef- 
forts of  General  Philip  Schuyler.  It  was  nauiad 
Union  from  its  being  established  by  tho  coopera- 
tion of  several  religious  denominations.  Its  tirst 
president  was  John  Blair  Smith  of  Philadelphia, 
who  was  succeeded  in  1701)  by  Jonathan  Edw.irds, 
the  younger:  but  its  great  prosperity  and  iih  ful- 
ness .vere  secured  under  the  presidency  of  Uev. 
Eliphalet  Nott,  from  IS04  until  his  death  in  1SW. 
By  his  zeal,  enterprise,  and  largo  benefactio  n,  it 
was  endowed  and  furnished  with  spacious  b  ild- 
ings.  a  large  library,  and  extensive  cabinets  of 
natural  history.  Dr.  Nott  was  succeeded  bv  Dr. 
Laurens  P  Hickok,  the  distinguished  metaphysi- 
cian.   In  18K9,  Dr.  Aiken  of  Princeton  was  called 
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to  the  presidency.  He  resigned  in  1S71,  when  Dr. 
Eliphalet  X.  Putter,  son  of  Bishop  Alotizo  Potter, 
and  grandson  of  Dr.  Nott,  was  made  president. 
Under  his  administration  the  institution  hie  reaped 
in  funds  and  students.  In  its  general  aims  it  has 
Itecn  greatly  enlarged  by  a  connection  with  the 
Law  and  Medical  Colleges  at  Albany,  and,  together 
with  them,  l>ears  the  name  of  Union  University, 
of  which  the  president  of  Union  College  is  the 
chancellor.  President  Potter  resigned  in  1884,  and 
Hon.  .1.  S.  Landon  was  appointed  president  ad 
interim.  Harrison  Edward  Webster,  LL.D.,  was 
elected  president  in  I8SS. 

UNIONTOWX,  a  borough,  the  county-seat  of 
Fayette  county,  Pa.  It  manufactures  cement  and 
woolen  goods.    Population  in  18JK),  u",3."v8. 

UNITED  LABOR  PARTY,  a  political  organ- 
ization which  grew  out  of  the  Central  Labor 
Union  in  New  York  citv.  This  union  was  estab- 
lished in  1SS1-S2.    In  U-80  it  appointed  a  com- 


mittee to  prepare  a  pian  of  political  action.  On 
Sent.  23,  a  city  convention  was  held,  at  which 
170  labor  organizations  wore  represented.  It 
nominated  Henry  George  as  mayor  and  adopted 
his  doctrine  of  nationalizing  all  the  land  in  the 
United  States.  In  the  mayoralty  contest  George 
was  defeated,  Abram  S.  Hewitt  being  elected. 

The  state  convention  of  the  United  Labor  Party 
at  Syracuse.  N.  Y.,  nominated  George  for  secretary 
of  state,  and  also  resolved  in  favor  of  many  meas- 
ures of  particular  importance  to  laboring  men,  as 
fewer  hours  of  work,  free  schools,  etc.  In  the 
election  of  November,  1887.  George  was  again  de- 
feated. In  Octolter,  1888,  the  party  nominated 
James  J.  Coogan  for  mayor  of  New  York  city. 
He  obtained  n  much  smaller  vote  than  George 
ever  did.  This  sudden  dwindling  in  numbers 
showed  that  the  United  Labor  Party  has  no  real 
boud  of  coherence,  and  that  it  cannot  maintain  it* 
existence  as  a  factor  in  city  or  state  politic*. 
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For  general  article  on  the  United  States  see 
Britannica,  Vol.  XXIII.  pp.  7^t-S3().  The  article 
is  so  elaborate  and  comprehensive — covering  the 
history,  constitution  and  government,  geograp'-y, 
topography,  productions  and  statistics  aown  to 
18SH — that  in  these  Revisions  and  Additions,  it  is 
required  that  s>  eh  supplementary  matter  shall  he 
given  as  may  be  needed  to  bring  the  lecord  down 
to  the  latest  possible  date,  and  also  to  furnish  such 
epitomized  historic,  political,  and  statistical  in- 
formation as  may  bo  found  most  convenient  and 
helpful. 

Tkkkitorv  op  United  States  in  1776. 

An  examination  of  the  map  of  the  United  States 
in  the  year  177ti  shows  the  boundaries  of  tracts  of 
territory  as  follows: 

At  the  northeast,  but  south  of  the  river  St.  Law- 
rence, Massachusetts  logins  with  the  former  Saga- 
dahoc Territory  and  Province  of  Maine,  continues 
over  its  present  area  to  New  York,  while,  westward 
of  Pennsylvania,  broadening  from  the  latitude  of 
its  present  southern  boundary  to  that  of  Lake 
Winnipiseogee  in  New  Hampshire,  it  reaches  a 
western  limit  on  the  Mississippi  River. 

New  York  has.  its  present  area,  and  north  of 
Massachusetts 'has  a  boundary  on  New  Hampshire 
which  extends  between  New  York  and  the  north- 
eastern spur  of  Massachusetts. 

Rhode  Island  appears  as  on  the  maps  of  to-day. 

Connecticut  has  its  present  area,  while  beyond 
Pennsylvania  it  "xtends  to  the  Mississippi  River. 

Pennsylvania  has  no 'corner,  as  now,  between 
New  York  and  Lake  Erie. 

New  Jersey,  Dohiwaro,  and  Maryland,  present 
forms  familiar  to  modern  maps. 

Virginia  reaches  to  the  Mississippi  River,  and 
northward  to  the  western  territory  of  Connecticut. 

North  Carolina  and  Georgia  in  full  width,  and 
South  Carolina  in  a  narrow  belt,  enfold  the  land  to 
the  common  Western  River. 

On  the  south  of  Georgia  peninsula,  East  Florida 
tends  westward  to  the  river  Appalachicola,  and 
West  Florida  aBserts  a  disputed  northern  limit 
at  the  parallel  of  the  mouth  of  the  Yazoo  River 
in  the  west  land  of  Georgia. 

Quebec,  reaching  southward  over  the  southern 
trapping-grounds  of  the  Hudson's  Hay  Company 
and  over  the  western  lands  of  Massachusetts,  Con- 
necticut, and  Virginia,  claims  to  cover  the  whole 
territory  between  the  Ohio  and  Mississippi  rivers 
and  the  great  lakes. 

Between  the  Mississippi  River  and  the  Stony 
Mountains  lies  I/onisiaua,  a  Spanish  dependency. 

Beyond,  to  the  Pacific,  stretches  the  vast,  ex- 
panse of  the  older  Spanish  America. 

At  the  extreme  northwest  there  points  toward 
the  opposing  continent  a  peninsula  whose  forbid- 
ding coast  has  been  hitherto  but  a  few  times  visited 
by  European  navigators. 

Original  Pi  di.ic  Land  of  the  United  States. 

The  Confederation  asserted  jurisdiction  overall  of 
that  portion  of  the  present  territory  of  the  United 
States  east  of  the  Mississippi  River,  from  the 
present  British  possessions  on  the  north,  to  Florida 
on  the  south.  The  concessions  from  the  States  to 
the  Confederation,  divided  this  region  into  two 
distinctive  portions:  one  along  the  coast,  whose 
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soil  was  so  vested  in  the  13  States  in  severalty  , 
another,  inland,  whose  soil  and  exclusive  jurisdic- 
tion were  possessed  by  the  Confederacy. 

These  States  and  Federal  domains  were  separated 
by  an  irregular  line  along  the  present  western 
boundaries  of  the  States  of  New  York,  Pennsylva- 
nia, West  Virginia,  North  Carolina,  and  Georgia. 
Westward  of  this  line,  and  separated  into  two 
parcels  by  the  territory  of  the  present  State  of 
Kentucky,  lav  the  original  jtnhlir  <l<,intii>t  of  the 
young  Confederation,  comprising  40ti,V)62  square 
miles  wh.le  the  aggregate  area  of  the  13  .Sir.irt 
was  but  420,M)'2  souare  miles. 

Original  Territorial  Government. 

Plans  for  the  erection  of  governments  on  this 
domain  early  engaged  tne  attention  of  the  Con- 
gress of  the  Confederacy.  Coincident  with  the 
cession  by  Virginia.  Jefferson,  its  delegate  in  Con- 
gress, anticipating  prompt  cessions  from  the  re- 
maining States,  reported  from  a  committee  a  plan 
of  government  for  the  whole  public  territory.  This 
plan  required  seventeen  new  States,  each  covering 
about  two  degrees  of  latitude,  arranged  in  two  tiers 
separated  by  meridians,  each  tier  containing  eight 
States,  the  17th  State  to  be  east  of  the  eastern 
tier  and  between  the  Ohio  River  and  the  western 
boundary  of  Pennsylvania. 

The  famous  proviso  was  included  in  this  report, 
and  read  as  follows:  "After  the  year  lMf  there 
shall  be  neitner  slavery  nor  involuntary  servitude 
in  any  of  tne  said  States  other  than  in  the  punish- 
ment of  crimes  whereof  me  party  shall  be  duly 
convicted." 

When  the  proviso  was  put  to  vote  three  ;>-ves 
were  unrepresented;  tliree,  Maryland,  Virginia, 
and  South  Carolina  voted  mnr.  North  Carolina 
was  divided;  the  four  New  England  States,  with 
New  York  and  Pennsylvania,  voted  «;/<•.  Failing 
to  receive  the  additional  vote  necessary  to  com- 
plete a  majority,  the  proviso  was  stricken  out  of 
the  report,  aid  the  report  thus  amended  was 
adopted.  This  ordinance  was  in  no  instance  applied 
in  the  erection  of  a  government. 

Again  (July  13,  1 7x7),  soon  after  the  region  north- 
west of  the  Ohio  River  had  been  transferred  to  tho 
Confederation  by  the  cessions  of  New  York,  Vir- 
ginia, Massachusetts,  and  Connecticut,  another 
ordinance  was  enacted,  erecting  "the  territory 
northwest  of  the  Ohio  Rivei."  To  this  ordinance 
were  appended  six  articles,  the  last  of  which  pro- 
vided for  the  future  formation,  on  the  land  within 
the  territory,  of  "not  less  than  three  nor  more 
than  five  States,"  as  follows:  the  western  State  be- 
tween the  Mississippi,  Ohio,  and  Wabash  Rivera 
and  a  north  line  from  Port  Vincent,  on  the  latter 
river,  to  British  territory;  the  middle  State  be- 
tween the  la  t  recited  line,  the  Ohio  River,  and  a 
north  line  f-om  the  mouth  of  t he  Great  Miami  to 
the  border  line;  the  eastern  State,  between  the 
last  described  line,  the  Ohio  River,  the  State  of 
Pennsylvania,  and  the  national  boundary. 
Authority  was  reserved  to  create  two  States  in 

|  that  part  of  the  te.'n'tory  north  of  the  latitudinal 
parallel  of  the  southern  extremity  of  Lake  Mich- 
igan. It  will  be  noted  that  the  meridianal  bounda- 
ries between  those  projecting  States,  which  were 
plotted  on  the  river  Ohio,  now  separate  iIim  States 
of  Illinois,  Indiana,  and  Ohio,  while  the  northern 

|  part  of  the  original  territory  has  included  the  en- 
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tiro  States  of  Michigan  and  Wisconsin  and  fur- 
nished part  of  the  territory  of  the  State  of  Minne- 
sota. 

Article  VI,  of  the  Ordinance  of  1787,  was  as  fol- 
lows : 

"There  shall  be  neither  slavery  nor  involuntary  serv- 
itude in  the  said  territory  nthcrwise  than  in  punishment 
of  crimet  whereof  the  party  shall  have  In  en  duly  con- 
rirlrd:  J'roridrd,  always,  that  any  person  escaping  into 
the  tame,  from  whom  labor  or  service  is  lawfully  claimed 
in  any  one  of  the  original  States,  such  fugitive  may  be 
lawfully  reclaimed  and  conveyed  to  the  person  claiming 
his  or  her  luKor  or  service,  as  aforesaid.  ' 

This  inhibition  of  slavery, save  that  it  was  imme- 
mediate,  is  in  the  very  terms  of  the  defeated  pro- 
viso in  the  first,  or  Jcffcrsonian  project. 

At  the  submission  <>f  this  ordinance  to  vote  eight 
States  were  represented  in  Congress,  and  all  voted 
for  the  measure.  The  passage  of  the  article  was 
possibly  secured  by  the  appendix  of  the  proviso 
respecting  the  return  of  fugitives  from  slavery, and 
by  the  tacit  understanding  that  slavery  would  be 
permitted  in  the  public  domain  south  of  the  Ohio 
River. 

Okioivai.  Area  of  the  Unitko  States. 

Meanwhile,  and  prior  to  the  last  two  of  the  cessions 
by  the  States,  the  independence  of  the  States  form- 
ing the  Confederacy  had  been  recognized  by  Great 
Britain  in  the  Provisional  Treaty  of  Peace  signed  at 
Paris.  Nov.  30,  17*2.  and  in  the  definite  Treaty  of 
Peace  between  Great  Britain  and  the  United 
States,  concluded  at  Paris,  Sept.  3,  1783.  By  the 
see, ,;-,d  article  of  the  treaty  the  boundaries  of  the 
territory  of  the  United  States  were  declared. 

!n  substance,  they  ran  from  the  mouth  of  the  St. 
Croix  River  to  its  head  and  thence  duo  north,  from 
the  source  of  the  St.  Croix  River,  to  the  Highlands; 
along  the  said  Highlands  which  divide  those  rivers 
that  empty  themselves  in  the  river  St.  Lawrence 
fn  in  those  which  fall  into  the  Atlantic  Ocean,  to 
the  northwoHternmost  head  of  the  Connecticut 
River,  and  down  that  river  to  and  westward  along 
the  loth  parallel  to  and  along  the  middle  of  the 
Ontario.  Krie,  Huron,  Superior,  and  Long  Lakes, 
and  their  water  connections,  "to  the  most  north- 
western point  of  the  Lake  of  the  Woods,  and 
thence,  on  a  due  west  course,  to  the  river  Mississ- 
ippi ;"  thence,  down  the  middle  of  that  river  to  and 
along  the  31st  parallel,  to  and  along  the  middle  of 
the  river  Appalaehicola  to  its  junction  with  the 
Flint  River,  and  thence  straight  to  t  he  head  of  and 
down  the  River  St.  Mary's  to  the  Atlantic  Ocean, 
and  included  all  islands'  within  20  leagues  of  the 
Atlantic  coast. 

The  western  and  southern  boundaries  of  this 
original  area  of  the  United  States  were  confirmed 
by  treaty  with  Spain,  the  contiguous  owner,  Oct. 
27,  17('5.  The  northern  line  was  the  subject  of  pro- 
tracted and  difficult  negotiations  with  Great 
Britain.  The  Treaty  of  London,  Nov.  10.  17!M.  in- 
cluded provisions  for  determining  the  river  St. 
Croix  and  its  source  and  the  source  of  the  Mississ- 
ippi River. 

By  treaty  of  Ghent.  Dec.  24.  1  SI 4 .  three  Commis- 
sions were  authorized:  one  to  settle  the  title  to  is- 
lands off  the  coast  of  Maine;  another  to  deter- 
mine the  boundary  from  the  source  of  the  river  St. 
Croix  to  the  river  St.  Lawrence;  and  a  third  to 
lay  the  Jine  from  the  river  St.  Lawrence  to  the 
western  point  of  Lake  Huron,  and  also,  as  a  sepa- 
rate duty,  thence  to  the  most  northwestern  water 
of  the  Lake  of  the  woods. 

The  first  Commission,  Nov.  2-1.  1807.  awarded 
Moose.  Dudley ,  and  Frederick  Islands  to  the  t'nited 
States,  and   all   other  islands  in  Paxsamsouoddr  j 


Bay,  and  also  the  Isle  of  Grand  Menan,  to  Great 
Britain. 

The  third  Commission  defined  their  portion  of 
the  boundry  line  in  their  decision  dated  at  Utica. 
New  York,  June  18,  1822. 

The  Becond  Commission  failed  to  agree,  and,  af- 
ter repeated  attempts,  all  disputes  affecting  this 
boundary  of  the  Treaty  of  1783  were  adjusted  by  the 
Webster-Ashburton  Treaty,  of  Washington.  Aug- 
ust 11,  1M2.  where  may  be  found  designated  the 
itresent  line  from  the  Atlantic  r>?ean  to  the  St. 
Lawrence  River,  and  from  the  western  terminus  of 
the  work  of  the  I'tica  Commission  to  the  western- 
most water  of  the  Lake  of  the  Wcods,  and  thence, 
confirming  the  Treaty  of  Oct.  -0,  1818,  due  south  to 
the  40th  parallel. 

It  will  be  seen  that  the  I'nited  States  com- 
menced its  career  as  an  acknowledged  government 
w  ith  the  landed  area  w  hich  it  now  possesses  east 
of  the  Mississippi  River  and  north  ot  the  State  of 
Florida  and.  westward  of  that  Stale,  north  of  the 
31st  parallel,  being  an  extent  of  827,844  square 
miles. 

Cession-   nv   Foreion    Powers    to    tiik  Unitkh 
States. 

The  French  V,  > .>,<,..  —Spain  having  held  during  37 
years  the  Province  of  Louisiana,  which  she  had  re- 
ceived <  1 703 >  from  France,  receded  it  Oct.  1.  1800, 
to  France^  and  ^France,  April  30,  1803.  ceded  it  to 

After  this  accession  negotiations  with  Great 
Britain  were  begun  to  determine  its  northern 
boundary.  In  ISO,  an  agreement  was  reached,  but 
not  formally  perfected,  and.  the  war  1 1  1812  inter- 
vening, the  settlement  of  the  boundary  was  de- 
ferred to  Oct.  20.  1818,  w»ien,  by  convention,  it  was 
extended  from  the  northwestern  point  of  the  Lake 
of  the  Woods  to  and  along  the  40th  parallel  to  the 
Stony  (Risky)  Mountains.  The  line  was  extended 
no  farther  westward,  iinong  other  r<  im.nfr .  in  or- 
der that  no  offense  might  be  given  to  Spain,  which 
asserted  title  by  discovery  ro  the  whole  Pacific 
slope  of  the  continent  Yet  it  was  agref-d.  to  pre- 
vent collisions,  aid  without  prejudice  to  the 
claims  of  the  parties  or  of  outside  poweis.  that  any 
country  claimed  by  cither  party  lo  the  convention 
should  be  free  to  both  parties  during  ten  years. 

The  part  of  the  eastern  boundary  of  thiscession, 
on  the  Mississippi  River  as  far  south  as  the  81§t 
parallel  and  its  southeastern  boundary  on  the 
Gulf  of  Mexico, were  undisputed.  But  the  remainder 
of  the  eastern  and  the  whole  of  the  western 
lMjundary  was  in  controversy  between  the  I'nited 
States  ar.d  Spain,  and  the  western  limit  at  the 
north,  as  asserted  by  France  and  maintained  by 
the  United  States  and  Spain. 

The  western  limit  at  the  north,  as  asserted  by 
France  and  maintained  by  the  United  States,  wx's 
the  Pacific  Ocean.  Spain,  however,  claimed  title, 
by  prior  discovery  on  the  northwestern  coast,  as 
far  eastward  as  the  Rocky  Mountains;  and  In  Id 
that,  as  against  such  discovery,  t  he  title  of  Frai  ce 
rested  solely  on  discovery  and  exploration  of  the 
Mississippi  River,  covered  no  more  than  the  basin 
drained  by  that  river  and  its  tributaries,  ind 
consequently  ended  westerly  at  the  Rocky  Moun- 
tains. 

At  the  southwest  the  United  States  maintained 
an  extent  of  the  French  cession,  including  the 
country  east  of  the  Rio  Grande.  But  Spain  having 
long  kept  a  line  of  garrisons  in  that  region,  held 
the  French  territory  to  have  been  bounded  by  the 
Sabine  River. 

These  conflicting  demands  were  s»,*'sfi«d  by 
treaty  at    Washington.   Feb.  22.  1819.     B>  this 
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authority  the  border  line  between  Spanish  pos-  i 
sessions  in  the  southwest  and  the  territory  of  the  i 
United  States  ran  from  the  Gulf  of  Mexico  up  the  1 
western  bank  of  the  Sabine  River  to  the  Hist  par- 
allel of  north  latitude,  thence  north  to  and  alone 
the  Red  River,  to  and  along  the  23d  meridian 
(100th  Greenwich),  to  and  along  the  southern  bank 
of  the  Arkansas  River  to  it* source. and  thencedue 
north  to  and  along  the42d  degree  of  north  latitude 
to  the  l'aci tic  Ocean.    This  line  in  this  discussion 
will  be  regarded  as  having  been  the  southwestern 
bourdary  of  the  Province  of  Louisiana. 

On  the  east  the  Treaty  of  17H3  bad  confined  the 
French  cession  to  the  Mississippi  River  as  far  south 
as  the  31st  parallel,  whence  east  ward  various  bound- 
aries have  been  asserted.* 

Under  the  construction  of  the  cession  adopted  by 
the  United  States,  the  Province  of  Louisiana  is 
now  covered  by  those  portions  of  the  States  of 
Alabama  and  Mississippi  which  lie  south  of  the 
81  parallel  by  the  entire  States  of  Louisiana,  Ar- 
kansas, Missouri,  Iowa.  Nebraska,  and  Oregon, 
and  by  that  part  of  the  State  of  Minnesota  west  of 
the  Mississippi  River.andall  t fiat  part  of  the  State 
of  Kansas  on  the  north  of  the  Arkansas  River  and 
east  of  the  23d  meridian  Month  Greenwich;;  by 
the  Dakotas,  Washington,  Idaho,  and  Montana,  the 
part  of  Colorado  east  of  th-  Rocky  Mountains  and  j 
north  of  the  Arkansas  River,  by  that  part  of 
Wyoming  north  of  the  42d  parallel  ami  east  of  the 
meridian  of  the  source  of  the  River  Arkansas,  and 
b"  what  is  known  as  the  Indian  Country. 

This  accession  of  area  for  which  t  tie  United  States 
paid,  in  principal  and  interest,  more  than  $23,500,- 
000  added  (adopting  the  United  States  view  of  the 
cession;  1.171,931  square  miles  to  the  public  domain, 
extended  the  United  States  from  ocean  to  ocean, 
and  completed  its  possession  of  the  central  river 
and  basin  oi  the  continent. 

The  $i><tn  Ah  Cc>ji/r.,i. — The  next  addition  to  the 
area  of  the  United  States  was  contributed  by 
Spain.  At  the  time  of  the  conclusion  of  the  defini- 
tive treaty  of  pence \»>i\\ e"ii  the  United  States  and 
Great  RrifHin  Sept.  3.  17«>.  Great  Britain  ceded 
to  Spain  the  U-ov'uees  of  Kast  and  West  Florida 
without  definition  of  their  boundaries.  Hence 
arose  two  opponent  constructions  of  the  treaty, 
affecting  the  Province  of  West  Florida.  Great 
Britain  held  the  northern  boundary  of  the  province 
which  she  ceded  to  be  the  Hist  parallel  from  the 
Appalachicola  to  the  Mississippi  River,  and  by  a 
simultaneous  treaty  acknowledged  the  territory 
north  of  that  parallel  to  belong  to  the  United 
States,  which  government  also  adhered  to  a  bound- 
ary on  the  31st  parallel. 

In  opposition,  Spain  claimed  that,  by  the  treaty* 
the  province  of  Webt  Florida  was  ceded,  and  that 


•The  fnltefl  State*  construed  the  cession  of  France  I  IMC!) 
to  lucinde  nil  the  region  between  the  :!lst  parallel  ami  the 
Gulf  of  Mexico,  and  In-twee!)  the  M l-nls~i |>|>l        er.  and  the 
Perdido  River,  now  the  western  boundary  of  the  .state  of  1 
Florida. 

The  ground  of  this  con-* t ruction  s.-ciiih  to  have  been  the 
oriKliirtl  Province  of   Louisiana  extended  ei-twanl  to  the  : 
Perdblo.  ami  that  If  Krnnre,  an  it*  ce-nion  to  Spain,  hud  not 
actual  posses'lou.  it  yet  had  n  posM-wry  rlwht  renchlnir  to 
the  Purdido.  which  it  ceded  to  Spain.  I  which  Spain  re- 

ceded to  France  liSlOi,  and  which  France  Urtcti.  ceded 
to  the  fnlted  States.  On  the  other  hand  Spain  ns- 
rterted  that  Ixxilslaim  had  its  boundary  at  the  south- 
east as  expressed  in  the  Treaty  of  17)Vt  between 
lireat  Britain  and  France,  inmrlv,  •*•  The  River  Iberville 
and  Lake  Maurepa*  and  Poutchartraln,"  the  waters  skirting 
the  so-ciilled  "Island  of  New  Orleans"  westerly  and  south-  ' 
erlv  from  the  river  Mississippi  to  the  Uulf  of  Mexico,  and 
tha't  the  successive  trnli«fer«  hud  Carried  that  province  with 
that  eastern  boundary  Into  the  |«o-»c*s!on  "f  the  fulled 
States,  f  nder  this  construction  of  the  cession  of  isai  it  em- 
braced, ens'  of  the  MUslnsippi  only  the  small  -Island  of 
New  Orleans." 


on  the  day  of  the  treaty  the  province  remained  as 
extended  May  15,  17ti7,  by  Great  Britain,  includ- 
ing the  same  rivers  as  bounded  the  original  pro- 
vince and  northward  from  the  31st  parallel  to  that 
of  the  mouth  of  the  Yazoo  River.  This  country 
Spain  took  into  possession  and  held  until,  by  au- 
thority of  joint  resolution  of  Congress,  .Inn.  15, 
1811,  and  acts  of  the  same  date  and  of  March  3, 
1811,  passed  in  secret  session  and  first  published 
in  i818,  the  United  States  took  it  into  possession. 

On  Feb.  22,  1815),  the  controversy  was  ended  by 
the  treaty  of  Washington,  whereby  Spain  ceded 
to  the  United  States  its  provinces  of  East  and 
West  Florida.  In  accordance  with  the  construction 
maintained  by  the  United  States  respecting  the 
southeastern  limit  of  the  French  cession  and  the 
northern  limit  of  the  Spanish  cession,  the  latter 
added  the  territory  of  the  present  State  of  Florida, 
69,268  square  miles,  to  the  area  of  the  United 
States  at  a  cost  of  nearly  six  and  one-half  millions 
of  dollars.  By  the  same  treaty  Spain  agreed  to 
that  line  between  her  western  American  posses- 
sions and  the  United  States  which  has  herein  been 
adopted  as  the  southwestern  boundary  of  the 
French  cession,  and  ceded  to  the  United  States  all 
her  claims  to  any  territory  east  or  nort  h  of  t  hat  line. 

After  this  cession  by  Spain,  Great  Britain  and 
the  United  States  had  only  their  own  rights  to 
cons  der  in  the  settlement  of  the  northwestern 
boundary.  Hitherto  the  line  had  rested  on  the 
49th  parallel  of  north  latit  ude  at  the  Rocky  Moun- 
tains. By  article  1,  of  the  treaty  of  184H,  it  was 
stipulated  that  the  boundary  should  be  extended 
from  the  Rocky  Mountains  westward  along  the 
same  (49th)  parallel  "to  the  middle  of  the  channel 
which  separates  the  continent  from  Vancouver's 
Land,  ana  thence  southerly  through  the  middle  of 
said  channel  and  of  Fnea's  Strait  to  the  Pacific 
Ocean."  The  British  government  claimed  that  the 
"channel"  of  this  article  of  the  treaty  is  the  so- 
called  Straits  of  Rosario.  The  United  States  main- 
tained it  to  be  the  Canal  de  Haro.  The  question 
was  submitted  to  the  arbitrament  of  William  I, 
Emperor  of  Germany,  who  gave  decision  Oct.  21, 
1872,  in  favor  of  the  Canal  de  Ilaro.  Thus  it  re- 
quired nearly  ninety  years  for  the  national  bound- 
ary at  the  North  to  traverse  the  continent. 

77it-  Texan  Annexation— The  next  expansion  of 
the  limits  of  the  United  States  was  southwest  ward. 
The  United  Mexican  States,  having  achieved  their 
independence  of  Spain,  under  the  treaty  at  Cor- 
dova, Feb.  24,  1821,  by  treaty  of  Mexico,  .Ian.  12, 
1828,  ratified  that  boundary  with  the  United  States 
of  America  which  had  been  acknowledged  (1819) 
by  Spain,  when  jKjssesscd  of  their  territory. 

Sti  hsequently  the  people  of  "Texas  and  Coahuila," 
one  of  the  United  States  of  Mexico,  revolted  from 
the  authority  of  that  republic,  and  in  convention, 
March  2,  1 8,%,  declared  the  independent  Republic 
of  Texas.  By  an  act  of  the  legislature  of  that  Re- 
public, passed  Dec.  19,  183H,  its  boundaries  were 
declared  to  be  on  the  north  and  east  of  the  oid  line 
settled  (1819;  by  the  United  States  and  Spain,  and 
on  the  south  and  west  from  the  mouth  of  the  river 
Sabine  and  three  leagues  from  the  coast  to  the 
mouth  of  and  up  the  Rio  Grande  to  its  source,  and 
thence  due  north  to  the  42d  parallel  of  north  lati- 
tude. By  joint  resolution  of  March  3.  1837.  the 
United  States  of  America  acknowledged  the  inde- 
pendence of  the  Republic  of  Texas;  by  joint  reso- 
lution of  Pec.  21*.  lS4o,  the  republic,  with  the  limits 
just  not  recited,  was  declared  to  be  one  of  the 
United  States  of  America.  This  was  an  annexat  ion 
of  37H.1H3  square  miles  of  territory,  making  the 
total  area  of.  the  United  States  2,435,1 7H  square 
miles. 
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The  Mexican  Cation*. — The  old  Spanish  provinces 
of  Texas  and  Coahuila  were  separated  by  the  river 
Nueces.  At  the  inst  itut  ion  of  the  Mexican  Rcpuh- 
lic  these  provinces  were  united  as  the  Slate  of 
"Texas  and  of  Coahuila."  The  river  Nueces  was. 
however,  ftili  regarded  as  the  future  boundary 
between  the  probable  separate  States  of  Texas 
and  Coahuila  as  contemplated  by  the  Constitution 
of  the  United  Mexican  States. 

On  the  annexation  of  the  Republic  of  Texas  to 
the  United  Siates.of  America,  .Mexico  insisted  that 
Texas  only— and  not  Coahuila— had  revolted,  ami 
consequently  that  its  proper  western  boundary  lay 
on  the  river  Nueces. 

On  the  contrary,  the  Texan  Republic  has  assert- 
ed a  wider  revolt  and  the  western  boundary  on  the 
Rio  Grande.  The  United  States  annexed  Texas  as 
bounded  on  the  west  by  the  Kio  Grande,  and  main- 
tained that  boundary. 

The  ensuing  war  was  ('  included  by  a  treaty 
t  Feb.  I fl-S.i,  wherein  the  United  States  of  Mexico 
c-'J  -J  to  the  United  States  of  America  all  claims  to 
th  •  irea  asserted  by  the  former  Republic  of  Texas, 
and  to  the  vast  tract  of  land  wit  of  the  Rio  Grande, 
and  of  a  meridian  from  its  source  to  de  liM  par- 
allel of  north  latitude  xoitth  of  that  parallel,  rant  of 
thp  Pacillc  Ocean,  and  narth  of  the  p rest'  it  bound- 
ary of  the  United  States,  excepting  the  Mesilla 
Valley  south  of  the  river  Gila. 

The  latter  territory,  known  as  '"The  Gadsden* 
Purchase,"  was  ceded  by  Mexico,  l)ec\  30,  1853. 

The  money  consideration  passing  from  the 
United  States  for  the  first  Mexican  cession  was 
f  15,000.000,  and  for  the  second  cession,  $10,000,000. 
The  first  cession  (exclusive  of  the  "Texan  annexa- 
tion"* added  545.7S3  square  mileB,  and  the  second 
cession,  -15,535  square  miles,  to  the  area  of  the 
United  States,  and  increased  it  to  an  aggregate  of 
3,026,404  square  miles. 

Thr  Itimninn  Cr**ion, — Russia,  by  treaty  of  March 
30,  1867,  ratified  June  20,  W17,  for  consideration  of 
$7,200,000.  ceded  her  territory  in  America,  which 
has  been  named  Alaska.* 

Aiaska  is  separated  from  the  main  territory  of 
the  United  States  by  that  western  part  of  the  Brit- 
ish possessions  which  lies  between  the  paraJlels  of 
64  degrees  40  minutes  and  40  degrees  north  lati- 
tude, its  southernmost  point  being  nearly  four 
hundred  miles  dis'ant  from  the  northern  boundary 
of  Washington.  Its  area  is  estimated  at  577,3'JO 
square  mil.-s. 

Tkkiutokiai.  Cessions  hv  the  Several  States. 

When  the  Confederation  was  formed  by  the 
original  thirteen  colonies  the  cessions  of  their  ter- 


*No  culled  lifter  <o-ii.  Jnine*  (oldsden,  I' lilted  States  Minis- 
ter to  Mexico. 

foil  tlie  cast  this  ec*«loii  hm  limit  on  tin-  line  which  hr 
treiity  hetween  Ureut  Hrltnitt  ntul  llu*siu  i  Isi'o  separated 
their  territory.  It  hcitlnsut  the  southernmost  point  of  I'rlnce 
Of  Wiiles  Island.  which  is  on  tin;  parallel  of  >l  decrees  10 
nil  inte-j.  run*  northward  uloin?  I'ortlntid  Channel  to  the 
jun  -t n •  :i  of  the  rxHh  parallel  of  north  latitude  with  Hie  contl- 
iK'tit.  and  thence  iilonir  the  summits  of  the  mountains  pur 
allcl  to  the  en;iit  loam!  iilonir  the  lllst  meridian  to  the  An  ;ie 
Ocean.  Itut  where  the  crest  of  the  mountain*  skirt  I  im  the 
.  oust  from  the  snecilled  parallel  to  the  meridian  I-  more 
tha.i  te::  murine  Iciurue*  from  the  ocean,  there  the  hoimdnrv 
1- a  line  not  more  than  ten  marine  leiurne-  from  the  eon -si 
and  parallel  to  It-  w  indium.  The  remainder  of  the  honudarv 
Of  thl.  Ku**ian  cession  originated  in  the  treaty  hv  which  the 
cession  win  made.  H  coiinicnce*  in  the  Arctic  I  h'-aii  on 
the  Oltli  meridin  i  of  west  longitude  1 141st  lircenw ii-h  I, 
descend*  Hemic  strait*  midwav  hetween  the  Inlands  of 
Krusenstern  ami  Kudmanov  to  tV>  decree*  :ti  minute*  (lli 
depr.es  »  miiiut  •«  (ireenwich i.  just  -*outh  of  the  nearest 
point*  of  A*U  and  America,  continue*  I.,  tween  the  Klati.'.  ul 
St,  Lawrence  and  <"ape  Chonloitski  to  the'.t'ith  meridian 
I  Mi  I  t.  reeiiwleh  : .  thence  midwav  heto  -—r,  AtMmand  I  'opp-r 
1-lan  I-  to  H'i  decrees <UV7  east  h>  >  ;  l  .  I,-  frtim  i.recuwlcli 
and  thence  COaStwise  lo  include  the  Ak-uttiin  I-J.-s. 


l  itory  ishown  on  (he  map,  and  authorized  by  the 
an  ielesof  agreement)  were  n<it  immediately  made. 
Congress  in  an  address,  dated  April  IS,  1783,  and 
later  by  resolution,  dated  April  Lit.  17S4,  urged  that 
they  be  made  speedily,  as  a  source  of  common 
revenue  and  for  the  promotion  of  harmony  be- 
tween the  States.  The  following  is  a  chronological 
historic  outline  of  the  dales  when  the  Stales  sev- 
erally acceded  to  the  request  of  Congress: 

Xtir  York  authorized  a  cession  in  Feb.  1780, 
and  executed  it  March  1.  i7«l.  It  was  renewed 
by  deed.  April  10,  17K5.  The  claims  coded 
were  lilies  acquired  bv  treaties  with  the  six 
Naiiotis  of  Indians,  ami  covered  the  whole  ter- 
ritory from  the  lower  of  the  (treat  Lakes  south- 
ward* across  the  valley  of  the  river  Ohio  as  far  as 
the  Cumberland  Mountains.  Oct.  2»,  1782,  the  ces- 
sion was  accepted  by  the  United  States. 

Virginia  offered  to  cede,  by  Act  of  Jan.  2,  1781; 
Congress,  by  Act  of  Sept.  13,  1 7S3.  agreed  to  accept 
the  cession  as  offered.  Thereupon  Virginia,  by 
Act  of  Nov.  20,  1783,  authorized  its  delegates  in 
Congress  to  complete  the  transfer,  which  was  done 
by  deed,  March  1,  1 784.  The  deed  com  eyed  all  t  he 
title  and  claims  of  the  State  of  Virginia  to  terri- 
tory northwest  of  the  Ohio  River.  Virginia,  by 
virtue  of  conquest  of  her  militia,  asserted  titles  as 
far  north  as  Lake  Erie  and  Michigan,  but  due  rec- 
ognition of  the  ancient  charter  boundary  of  the 
Colony  of  Connecticut  places  the  northern  limit 
of  the  cession  on  the  41st  parallel  of  north  latitude, 
and  permits  it  to  comprise  only  those  parts  of  the 
States  of  Ohio,  Indiana,  and  Illinois  situated  south 
of  that  parallel. 

Ma»mich>nrtt»,  Nov.  13,  1784.  authorized  a  cession 
by  her  delegates  in  Congress;  April  IK,  1785.  Con- 
gress agreed  to  accept  the  cession,  and  April  19. 

1785.  it  was  executed.  It  included  all  title  of  the 
State  of  Massachusetts  to  territory  west  of  the 
present  western  boundary  of  the  Stale  of  New 
York,  and  covered  the  lanu  from  the  State  of  Penn- 
sylvania to  the  Mis>issippi  River.and  giving  the  full 
extent  of  the  first  charter  of  the  colony  between 
the  latitude  of  the  southern  boundary  of  the  west- 
ern extremity  of  the  present  State  of  Massachus- 
etts and  the  latitude  of  a  league  north  of  the  inflow 
of  Lake  Winnipiseogee  in  the  State  of  New  Hump- 
shire. 

Conn f client,  Oct.  10,  17S0.  having  offered  to  cede 
with  restrictions  which  were  unsatisfactory  to  the 
United   States,  on  the  second  Thursday  of  May, 

1786,  again  authorized  a  cession ;  May  26,  1786, 
Congress  expressed  readin-ss  to  accept  "thecession 
as  proposed,  and  Sept.  14,  1/86,  the  cession  was  ac- 
complished by  the  exec  »ion  of  a  deed  and  its  ac- 
ceptance by  Congress.  This  cession  embraced  the 
soil  and  jurisdiction  of  the  territory  east  of  the 
river  Mississippi,  between  the  latitudinal  parallels 
of  41  degrees  and  42  degrees  2  minutes,  and  west  of 
a  meridian  one  hundred  and  twenty  miles  west  of 
the  present  western  limit  of  the  State  of  Pennsyl- 
vania. Connecticut,  by  Act  of  Oct.,  1 71*7.  author- 
ized the  release  to  the  United  States  of  jurisdiction 
over  the  land  between  the  eastern  Iwuindary  of  her 
former  cession  and  (lie  present  western  boundary 
of  the  rotate  of  Pennsylvania.  This  transfer  was 
consuinated  May  30.  1800.  The  State  retained  the 
right  of  soil  in  the  same  territory,  which  lying  in 
the  present  State  of  Ohio  between  41  degrees  and 
42  degrees  2  minutes,  and  reaching  from  the  west- 
ern boundary  of  the  State  of  Pennsylvania  west- 
ward one  hundred  and  twenty  miles,  has  eversince 
been  known  as  '"The  Western  Reserve  of  Connect- 
icut." In  17!<2  the  State  conveyed  five  hundred 
thousand  .ten's  in  the  western  pa'rt  of  this  reserve 
lo  certain  of  its  cit  izens as  compensation  for  th«ir 
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property  destroyed  by  tire  and  pillage  during  the  ] 
Revolution.    Sept.  9,  17W>,  the  State  alienated  the  i 
remainder  of  this  reserve  for  $1,200,000.    This  sum  ' 
was  appropriated  as  a  fund  whose  annual  interest  is 
pledged  to  the  Bupport  of  schools. 

South  <  'irolitM,  August  10,  1787,  by  her  delegates 
in  Congress,  authorized  hy  a  previous  Act  of  the 
State  Legislature,  executed  a  deed  of  cession  which 
(he  United  States  accepted  by  Act  of  April  2,  1790. 
The  deed  conveyed  the  area  of  the  present  State  of 
Tennessee- 

X-rf/i  t'nrotina,  by  Act  of  Dec.  22, 1780,  authorized 
a  cession  which  was  accepted  April  2,  1700.  The 
deed  conveyed  the  area  of  the  present  State  of 
Tennessee. 

(i'-oHjin,  by  articles  of  agreement,  dated  April 24, 
1W2.  ceded  to  the  United  States  her  claims  to  the  , 
whole  territory  between  her  western  boundary  and  i 
the  Mississippi  River;  while  the  United  States  at 
the  Mine  time  ceded  to  Georgia  all  of  that  portion 
of  South  Carolina  cession  lying  eastward  of  the 
western  boundary  of  Georgia.  This  cession  con- 
veyed all  the  land  now  in  the  States  of  Alabama 
and  Mississippi,  except  the  portion  along  the 
northern  boundaries  which  was  included  in  the 
South  Carolina  cession. 

The  agreement  included,  among  others,  provi- 
sions for:  1st.  payment,  out  of  proceeds  from  the 
s:tle  of  the  land  in  the  cession,  of  $1,250,000  to  the 
State  of  Georgia  as  a  reimbursement  of  its  ex-  | 
penses  in  relation  to  the  territory  ceded  ;  2nd,  the  j 
appropriation  of  500,1  XH)  acres,  or  the  proceeds  of  i 
at  most  that  quantity  of  land,  to  satisfy  the  claims  ! 
against  the  lands  of  the  cession;  and  3d,  extin- 
guishment of  the  Indian  title  to  specified  parts  of 
the  cession.   It  resulted  that  the  United  States, 
in  addition  to  the  cession  to  Georgia,  paid  not  far 
from  $3,000,000  for  this  cession  from  Georgia. 

Declaration  of  Indri'KM>ence. 

The  following  is  the  full  text  of  the  world-re- 
nowned lh'cbirntiun  of  Iiflc)n'h<it-itc?,  adopted  by  the 
Continental  Congress,  in  session  in'  Independence 
Hall,  Philadelphia,  Pa.,  July  4,  1 77«.  The  resolution 
in  favor  of  Independence  was  adopted  July  2,  1770. 
it  was  then  placed  in  the  hands  of  a  committee,  of 
whom  Tnonias  Jefferson  was  chairman,  who  duly  ( 
formulated  and  engrossed   the  document  which  , 
was    finally   read,  unanimously    approved,   and  I 
adopted  on  July  4,  1776: 

Is  Congress.  July  \.  1776. 
T>i'   t'linnini'.nii  Ifrrtnrntfn*  <<(  ,','«•  Thirtrrn   I'nitnl  >t<itrg  nj 

it  Hurled* 

When,  in  the  course  of  human  events,  it  becomes  necessary 
frr  one  people  to  dissolve  the  political  bands  which  have 
c :|iiim'!»_hI  them  with  another,  unit  to  assume  among  the 
powers  of  the  earth  the  separate  nud  equal  station  to  which 
the  laws  of  nature  and  of  nature's  liod  entitle  them, a  deceut 
respect  to  the  opinions  of  mankind  requires  that  thev  should 
declare  the  causes  which  impel  them  to  the  separation. 

We  hold  these  truths  to  he  self-evident  — Mint  all  men  are 
created  equal :  that  thev  ure  endowed  by  their  Creator  w  ith  I 
certain  unalienable  rights;  that  among  these  are  life,  liberty,  ' 
and  the  pursuit  of  happiness.   That  to  secure  these  right's, 
governments  are  instituted  anions  men.  deriving  their  Just 
powers  from  the  consent  of  the  governed;  that  when  any 
form  of  government  become*  destructive  to  these  ends.  It  is 
the  right  of  the  people  to  alter  or  to  nlmllsli  it/and  its  insti- 
tute a  new  government,  laying  its  foundation  on  such  princi- 
ples, and  organizing  its  powers  in  such  form,  as  to  them 
shall  seem  most  llkclv  to  effect  their  safety  and  happiness. 
Prudence.  Indeed,  will  dictate  that  governments  long  estab- 
lished should  not  be  changed  for  light  Btid  transient  causes; 
and  accordingly,  all  experie  nce  Jialh  shown  thut  mankind 
arc  more  disposed  to  suffer,  w  hile  evils  are  sufTerahle.  th;<n  i 
to  right  themselves  by  abolishing  the  forms  to  which  they 
are  at  customed.    But  when  a  long  train  of  abuses  and  usur- 
pations.pursuing  invariably  the  same  object,  evinces  a  design 
to  ■  educe  them  under  absolute  despotism.  It  Is  Miclr  rlirln. 
It  Is  their  duty,  to  thr  v  .11    i  '  h  gi  vcrumcut.  and  to  pro- 
v  ji  :irw  gimras  lor  their  future  security,   such  has  be.  n 
the  patient  sufferance  of  these  colonies,  and  such  Is  now  the  . 
necessity  which  constrains  them  to  alter  their  former  -v* 
tenia  of  government.   The  history  of  the  present  king  of  I 
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Great  Britain  Is  a  history  of  repeated  Injuries  and  usurpa- 
tions, all  having  in  direct  object  the  establishment  of  an 
absolute  tyranny  over  these  States.  To  prove  this,  let  facts 
be  submitted  to  a  candid  world. 

He  has  reiuscd  his  assent  to  laws,  the  most  w  holesome  and 
necessary  for  the  public  good. 

He  has  forbidden  bis  governors  to  pass  laws  of  immediate 
and  pressing  importance.  imle:-s  suspended  in  their  operation 
till  his  assent  should  1h-  obtained;  and,  when  so  suspeuded, 
he  has  utterly  neglected  to  attend  to  them. 

He  has  refused  to  pass  other  laws,  for  the  accommodation 
of  large  districts  of  people,  unless  those  people  w  ould  relin- 
quish the  right  of  representation  ki  the  legislature— a  right 
Inestimable  to  them,  and  formidable  to  tyrants  onlv. 

He  has  called  together  legislative  bodies  at  pluccs'uuustial. 
uncomfortable,  and  distant  from  the  depository  of  their 
public  records,  for  the  sole  purpose  of  fatiguing  them  into 
compliance  with  his  measures. 

He  has  dissolved  representative  houses  repeatedly,  for 
opposing,  with  manly  firmness, his  invasions  on  the  rights  of 
the  people. 

He  has  refused. for  a  long  llme'nftcr  such  dissolutions,  to 
cause  others  to  be  elected:  whereby  the  legislative  powers, 
incapable  of  annihilation,  have  returned  to  the  people  at 
large,  for  their  exercise :  the  state  remaining.  In  the  mean 
time,  exposed  to  all  the  danger  of  Invasion  from  w  illiout  and 
convulsions  w  ithin. 

He  has  endeavored  to  prevent  the  population  of  these 
States;  for  that  purpose  obstructing  the  laws  of  naturaliza- 
tion of  foreigners  :  refusing  to  i>a*s  others  to  encourage  tbelr 
mhrration  hither,  and  raising  the  conditions  of  new  appro- 
priations of  lauds. 

He  has  obstructed  the  administration  of  justice  by  refus- 
ing his  assent  to  law  s  for  establishing  judiciary  power. 

He  has  made  Judges  depend  on  his  will  alone  for  the  ten- 
ure of  their  otliccs.  end  the  amount  and  payment  of  their 
salaries. 

He  bus  erected  «  multitude  of  new  offices,  and  sent  hither 
swarms  of  ollicers  to  hara-s  our  people  and  cat  out  their 
substance. 

He  has  kept  among  us  in  times  of  peace  standing  armies 

without  the  consent  of  our  legislature, 
lie  has  affected  to  render  the  military  Independent  of.  and 

superior  to,  the  civil  power. 

He  has  combined  with  others  to  subject  us  to  a  jurisdiction 

foreign  to  our  constitution  and  unacknowledged  by  our  laws; 

giving  his  u>seut  to  their  acts  o(  pretended  legislation. 
For  quartering  Inrge  bodies  of  armed  troops  among  us  : 
For  protecting  them,  by  a  mock  trial,  from  punishment 

for  any  murders  which  they  should  commit  on  the  inhabit- 
ants of  these  state* : 
Kor  cutting  oft  our  trade  with  all  parts  of  the  world: 
For  imposing  foxes  on  us  without  our  consent: 
For  depriving  us.  in  many  cases,  of  the  benefits  of  trial  by 

Jury : 

For  transporting  us  beyond  the  seas,  to  be  tried  for  pre- 
tended offenses : 

Kor  abolishing  the  free  system  of  I'.ngilsh  laws  In  a  neigh- 
boring province,  establishing  therein  an  arbitrary  govern- 
ment, and  enlarging  its  boundaries,  so  as  to  render  it  at  once 
an  example  and  tit  Instrument  lor  introducing  the  same  ab- 
solute rule  into  these  colonies: 

For  taking  awav  our  charters,  abolishing  our  most  valu- 
able laws,  aud  altering  fundamentally  the  |>ow"ers  of  our 
governments : 

For  suspeudlng  our  ow  n  legislatures,  and  declaring  them- 
selves invested  with  power  to  legislate  for  us  In  all  cases 
whatsoever. 

He  has  abdicated  government  here  by  declaring  us  out  of 
his  protection,  and  w  aging  war  against  us. 

He  has  plundered  our  seas,  ravaged  our  coasts,  burnt  our 
towns,  and  destroyed  the  live*  of  our  people. 

He  i»  at  this  time  transporting  large  urmlc*  of  foreign 
mercenaries  to  complete  the  work  of  death,  desolation,  and 
tyranny,  already  begun,  w  ith  circumstances  of  cruelty  and 
p'ertldv  scarcely  paralleled  in  the  most  barbarous  ages,  and 
totally  unworthy  the  head  of  a  clvlllitcd  nation. 

Helms  constrained  our  fellow-cltlzens,  taken  captive  on 
the  high  sea«.  to  bear  arms  against  their  country,  to  I  .come 
the  executioners  of  their  frlcids  and  brethren,  or  to  fall 
themselves  by  their  hands. 

He  baa  exefted  domestic  Insurrection*  among  us.  and  has 
endenvered  to  bring  on  the  Inhabitants  of  our  frontiers  tSe 
merciless  Indian  savages,  whose  known  rule  of  warfare  i» 
nu  undistinguished  destruction  of  all  ages,  sexes,  and  nn- 
ditlons. 

In  every  stage  of  thef-e  oppressions  we  have  petitioned  !i.t 
redress  in  the  most  humble  terms:  our  repeated  |.etiti"i:s 
have  been  answered  only  bv  repeated  injury.  A  prlinc 
whose  character  l*  'ho-  marked  by  every  act  which  uiuy  t'c 
flue  a  tvrant,  is  unlit  t< «  b--  the  ruler  of  a  free  people. 

Nor  have  we  been  wunthig  ill  attention  to  our  Briti-b 
brethren.  We  have  warned  them,  from  time  to  time,  of  n*.- 
tenipts,  made  bv  their  legislature,  to  extend  an  unwarrant- 
able Jurisdiction  over  us.  We  have  reminded  them  of  the 
circumstances  of  our  emigration  and  settlement  here  We 
have  appealed  to  their  nut i *  c  justice  and  magnanimity,  and 
we  have  conjured  them  by  the  ties  of  our  common  kindred 
to  disavow  -these  usurptidns,  which  would  inevitably  Inter- 
rupt our  connection*  and  corresisondence.  They.  too.  liavc- 
bceu  deaf  to  the  voice  of  Justice  and  consanguinity.  We 
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im'st.  therefore,  ac'iulesre  In  the  necessity  which  douounces 
our  separation,  and  hold  the  .1,  a*  we  ho!  I  the  rent  of  man- 
kind-enemies in  war— in  peuce,  frit-lid*. 

We.  therefore,  the  representatives  of  the  United  State*  of 
America,  1"  gcneriil  congress  assembled,  appealing  to  the  Su- 
oreiin-  Judge  of  the  world  for  the  rectitude  of  our  intention*: 
bo.  In  the  name  and  by  the  authority  of  the  good  people  of 
these  colonies.  Bolemnly  publish  and  declare,  that  these 
t'nited  Colonies  are, and  of  right  ought  to  be.  free  and  inde- 
pendent states.  That  they  are  absolved  from  all  allegiance 
to  the  ISritish  crown,  and  tbut  all  political  connection  be- 
tween them  and  the  State  of  Great  lirltalti  in,  and  ought  to 
lit-,  totally  dissolved:  and  that,  a*  free  and  Independent 
f'.iite*.  they  have  full  power  to  levy  war,  conclude  peace, 
contract  alliances,  establish  commerce,  and  to  do  all  other 
acts  and  things  which  Independent  states  may  of  right  do. 
And  lor  'lit-  support  of  this  declaration,  with  a  firm  reliance 
011  tin-  ;>rotei-iiiiii  of  Divine  Providence,  we  mutually  pledge 
to  e.u-ii  other  our  liven,  our  fortunes,  and  our  sacred  honor. 


.V<m*i'-.'i»i/'-f/*  Bag. 

John  Ilat:coclc, 
Sumuel  Adams, 
Jriilll  .Vilnius. 
Hubert  Treat  Tayne. 
Klbrldge  tierry. 


Stephen  Hopkins, 
William  Ellery. 

ConnrcUcttt. 
Roger  Sherman, 
Siiimic-1  Huntington, 
William  Williams. 
Oliver  Wolcott. 

.Vnr  York. 
William  Flovd, 
Thlllp  Livingston. 
Francis  Lewis, 
Lewis  Morris. 

.Win  Jtrtry. 
Richard  Stockton, 
John  Witherspoon, 
Erancts  Hopklnson, 
John  Hart, 
Abraham  Clark. 

/Vnasyfrani'd. 
Robert  Morris, 
Benjamin  Rush, 
P.-nJamlii  Krauklln, 
John  Morton. 
George  Clymer. 
Jnmes  Smith, 
George  Taylor, 
James  Wilson, 
Ucorge  Ross. 


Srw  flamprhire. 
Jrwiah  Bartlett. 
William  Whipple. 

Thornton. 

Drlaware. 
CoMtar  Rodney, 
George  Read. 
Thomas  M'K'eati. 

Maryland. 

Samuel  Chase, 
William  I'aea, 
Tlioiun-  Stone. 

Charles  Carroll,  j!  Carrollton. 

l'i>l)i»m. 

(Jcorgc  Wythe, 
diehard  Henry  Lee, 
Thomas  Jefferson. 
Benjamin  Harrison, 
Thomas  Nelson,  jun., 
Krniicls  l.tghtfoot  l*e, 
Carter  Hmxtou. 


Snrto 

William  Hooper, 
Joseph  Hughes, 
John  1'etui. 

.Vr.ufA  Carolina. 
Kdward  Rutledge, 
Thomas  Hey  ward,  jun. , 
Tliiiiim.  I.vneh,  Jun., 
Arthur  Mtddletou. 

Omrgia. 
Button  Gwlnnet, 
Lyman  Hall. 
Georve  Walton. 


GOVERNMENTAL  RECOGNITION  OF  THE  I\DEPKNDKXCIt 

of  the  United  States. 

Fn\uc?  acknowledged  the  Independence  of  the 
American  Colonies  Feb.  B,  1778,  and  signed  a  treaty 
of  Alliance  and  Commerce  with  the  American  Em- 
bassy. The  alliance  clause  was  regarded  and 
treated  hy  England  as  a  declaration  of  war  l»y 
France,  and  the  two  nations  immediately  began  to 
prepare  for  hostilities. 

Ifuiiiunt, — Great  Britain  declared  war  against 
Holland,  Dec.  20,  1780,  on  learning  that  Holland 
was  engaged  in  negotiating  a  commercial  treaty 
with  the  colonies.  Holland  recognized  the  inde- 
pendence of  the  colonies,  April  1782. 

(treat  Britain. — In  the  early  part,  of  1782  several 
earnest  attempts  were  made  by  the  British  parlia- 
ment to  terminate  the  war  against  the  colonies, 
but  the  king  and  ministry  persisted  in  their  efforts 
toward  sut><ugation.  On  March  4,  the  commons 
resolved,  "That  all  who  advise  the  king  to  con- 
tinue the  war  shall  be  regarded  as  public  enemies." 
The  administration  of  Lord  North  came  to  an  end 
March  20,  and  a  strong  peace  party  suceeded 
The  summer  of  1782  was  largely  spent  in  corre- 
spondence and  negotiations.  Preliminary  peace  ar- 
ticles were  signed  a(  Paris,  Nov.  MO,  by  Kichard 
Oswald,  on  the  part  of  Great  Britain,  and  by  John 


Adams,  Renjamin  Franklin,  John  Jay,  and  Henry 
Laurens  on  the  part  of  the  United  Stales. 

Congress  proclaimed  cessation  of  hostilities,  April 
11,1783,  and  ratified  the  preliminary  treaty  with 
Great  Britain,  April  15.  The  Congressional  procla- 
mation was  read  to  the  army,  April  I'd. 

The  last  international  act  in  the  revolution  was 
consummated  Sept.  23,  when  a  definitive  treaty  was 
signed  by  I>avid  Hartly,  on  the  part  of  Great  Brit- 
ain, and  lij  Benjamin  Franklin,  John  Adams,  and 
John  Jny,  on  the  part  of  the  United  States.  The 
treaty  fully  conceded  the  independence  of  the 
American  Slates,  secured  l»oundaries  extending 
north  to  the  treat  lakes  and  west  of  the  Mississippi, 
restored  the  two  Horidas  to  Spain,  and  accorded 
the  Americansan  unlimited  right  of  fishing  on  the 
banks  of  Newfoundland. 

During  the  war,  Great  Britain  sent  1 12,684  troops 
for  land-service  and  over  22,000  seamen  to  America, 
and  the  Colonists  had  230.000  Continental  soldiers 
and  50,000  militia  under  arms. 

By  a  general  order  of  Congress  the  army  was 
disbanded,  Nov.  3,  a  small  force  being  retained  at 
West  Point.  N.  Y.,  under  command  of  General 
Knox,  until  the  organization  of  a  peace  establish- 
ment. 

The  British  army  evacuated  New  York  City  Nov. 
25;  General  Knox  moved  his  troops  down  from 
West  Point  and  halted  in  the  Bowery,  and  as  the 
Brii  ish  marched  to  Whitehall  he  followed  and  took 
possession  of  Fort  George,  the  artillery  on  the  Bat- 
tery saluting  the  t'nited  States  flag,  and  the  citi- 
zens giving  Governor  Clinton  and  the  principal 
civil  officers  of  the  State  who  accompanied  General 
Knox  an  enthusiastic  reception. 

Washington  summoned  his  officers  to  meet  him 
at  his  quarters,  corner  of  Pearl  and  Broad  Streets, 
New  York,  Dec.  4,  and  then  amid  copious  tears  and 
prolonged  sobs,  he  took  an  affectionate  farewell 
of  each.  The  ceremony  over,  he  proceeded  direct 
to  Annapolis,  Md-  where  Congress  was  in  session 
and  returned  to  it,  Dec.  23,  the  commission  it  gave 
him  over  eight- years  before.  He  rendered  an  ac- 
count of  his  expenses  as  Commander-in-Chief, 
amounting  to  about  174,480,  but  declined  to  receive 
any  compensation  for  his  services,  and  sought  the 
retirement  of  his  farm. 

Articles  of  Confederation. 

In  the  history  of  the  United  States  there  have 
been  three  differently  constituted  Congresses :  "The 
Continental  Congress."  "The  Congresssof  the  Con- 
federation," and  "The  Congress  of  li  e  United 
States."  The  Congress  of  the  Confederation  rep- 
resented the  States  under  the  compact,  or  Consti- 
tution, known  as  "The  Articles  of  Confederation," 
the  full  text  of  which  was  as  follows : 

Articlrt  of  Coujfth  ration  auti  prrpctnat  t'n  ion  brtvtrn  thr  Slalei 
of  Srw  llamptbirr.  Ma»*aehnxtlt.<  P-aii.  Hhntle  Wonrf  and 
Proritttnc  Plantation*,  Cannrrtimt,  .VVu-  York.  .V>  u  Jfrtry, 
Ptnntylvania,  Pctou-crc,  Marytnmt,  Virginia,  .VortA  Oirofiaa, 
South  Carolina,  nn-l  tlr-trgia. 

Article  1.  The  style  of  this  confederacy  shall  be  "The 
United  States  of  America." 

Art.  2.  Kach  State  retains  its  sovereignty,  freedom,  and  in- 
dependence, and  every  power.  Jurisdiction,  and  right,  which 
is  not  by  this  run  federation  expressly  delegated  to  the  United 
States  In  Congress  assembled. 

AST.  3.  The  said  Slates  hereby  severally  enter  into  a  firm 
league  of  friendship  » Ith  each  other  for  their  common  de- 
fense, the  s.-curltv  of  their  liberties.  ar,d  their  mutual  and 
general  welfare:  Eluding  themselves  lo  assist  each  other 
against  all  force  offered  to.  or  attack*  made  upon  them,  or 
any  of  them,  on  account  of  religion,  sovereignty,  trade,  or 
any  other  pretense  whatever. 

ACT.  4.  The  belter  to  *ecure  nnd  js-rpetunte  mutual  frlend- 
shiT-nrid  lnlereonr«e  among  the  ;  eoplc  of  the  dl ITerent  States 
In  this  Union,  tin- free  inhahltnn'*  of  ent-h  of  these  Stales, 
paupers,  vagabonds,  and  fugitives  from  Justice  excepted, 
shall  be  entitled  to  nil  prh  lieges  ami  Immunities  nf  free  clt- 
iieus  in  the  several  States ;  and  the  people  of  each  State  shall 
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have  free  ingress  and  regress  to  and  irorn  »uy  other  stale, 
and  shall  enjoy  therein  al)  the  privileges  of  trade  and  com- 
merce, subject  to  the  same  du; n-s.  Impositions.  «nd  restric- 
tion*, a*  the  inhabitants  thereof  respectively:  provided  that 
such  restrictions  shall  not  extend  so  far  ns  to  prevent  the 
removal  of  property  Imported  Into  any  state  to  any  other 


State,  of  which  the  owner  U  an  Inhabitant;  provided  also, 
that  no  Imposition,  duties,  or  restriction  shall  lie  laid  by  any 
Mate  on  the  property  of  the  United  Stale*  or  either  of  thciu. 

If  anv  person  guilty  of  or  charged  with  treason,  felony,  or 
other  high  misdemeanor.  In  any  State,  shall  tlee  from  justice 
and  be  found  in  any  of  the  Unl'tnl  states,  lit  Khali,  upon  de- 
wand  of  the  Governor  or  Executive  power  of  the  Mate  from 
which  he  fled,  be  ilellvered  up  and  removed  to  the  state  bav- 
in* jurlKdictton  of  hi*  offense. 

Full  faith  and  credit  shall  be  given  In  inch  of  these  States 
to  the  record*,  acts,  and  judicial  proceeding*  of  t he  court* 
mid  magistrates  of  every  other  State. 

ART.  i.  For  the  more  convenient  management  of  the  Kern-r- 
at Interest*  of  the  United  States,  delegate*  shall  be  auuually 
appointed  In  auch  manner  as  the  legislature  of  each  State 
shall  direct,  to  meet  iu  Congress  on  the  first  Monday  In  No- 
vember in  every  year,  with  a  power  reserved  to  euch  State  to 
recall  Its  delegates,  or  any  of  them,  at  atiy  time  within  the 
year,  and  to  send  other*  In  their  stead  (or  the  remainder  of 
the  year  , 

No  State  "hall  be  represented  :n  Cougre**  by  less  than  two. 
nor  bv  more  than  seven  members;  and  no  person  shall  be 
capable  of  lieiug  a  delegate  for  more  than  three  year-*  In  any 
term  of  *ix  years;  nor  shall  any  person.  being  a  delegate,  be 
capable  of  holding  any  ollloe'uudor  the  fulled  States,  for 
which  he,  or  another  for  hi*  benefit,  receive*  any  salary ,  fees, 
or  emolument*  of  any  kind. 

Each  State  "hall  maintain  ill  own  delegates  in  a  meeting 
of  the  State*,  and  while  they  act  a*  members  of  the  commit- 
tee of  the  State*.   

In  determining  questions  in  the  United  Stale*  In  Congress 
assembled,  each  .state  shall  have  one  vote. 

Freedom  of  »pec-ch  and  debate  In  Congress  ahall  not  be 
impeached  or  questioned  in  any  court  or  place  out  of  I  'ou- 
gress;  and  the  members  of  Congress  shall  be  protected  in 
tbcJr  person*  from  arrest*  and  imprisonments  during  the 
time  of  their  going  to  and  from  and  attendance  on  Congress, 
except  for  treason,  felony,  or  breach  of  the  peace. 

Art.  II-  No  Slate,  without  the  couseul  of  the  United  States 
m  Cungre**  assembled,  shall  send  any  embassy  to,  or  receive 
anv  embassy  from,  or  enter  Into  any  conference,  agreement, 
alliance  or  treaty,  with  any  king,  prince,  or  state;  nor  shall 
anv  person  holding  anv  office  of  profit  or  trust  under  the 
l  ulled  states,  or  anv  of  them,  accept  of  any  present,  emolu- 
ment, office,  or  title  of  any  kind  whatever,  from  any  king, 
prince  or  foreign  state;  nor  shall  the  United  State*  In  Con- 
gress assembled,  or  any  of  them,  grant  any  title  of  nobility. 

No  two  or  more  States  shall  enter  Into  any  treaty,  confed- 
eral Ion,  or  alliance  whatever,  between  them,  without  the 
consent  of  the  United  States  In  CongreaB  assembled,  specify- 
ing accurately  the  purpose*  for  which  the  same  Is  to  be  en- 
tered into.uud  how  long  It  shall  continue. 

No  stale  shall  lay  auy  imposts  or  duties  which  may  inter- 
fere with  anv  stipulations  lu  treatle*  entered  into  by  the 
United  Statcs'in  Congress  assembled,  with  any  king,  prince, 
or  state,  in  pursuance  of  any  treatle*  already  proposed  by 
C.Migress  to  the  courts  of  France  and  Spain. 

No  vessel  of  war  shall  be  kept  up  in  time  of  peace  by  any 
State,  except  such  number  only  as  shall  be  deemed  necessary 
bv  the  United  state*  in  Congress  assembled  for  the  defense 
of  such  State  or  Its  trade:  nor  shall  any  body  of  forces  be 
kept  up  bv  uuv  State  in  time  of  peace  except  such  number 
onlv.as  In  the' judgment  of  the  I'nited  Stales  In  Cougress  as- 
sembled, sliil!  be  deemed  requisite  to  garrison  the  forts  uec- 
essarv  for  the  defense  of  »Jich  state;  but  every  State  shall 
always  keep  up  a  well-regulated  and  diclpllned  militia,  suf- 
ficiently armed  and  accoutred,  and  shall  provide  and  have 
constantly  ready  for  use.  In  public  stores,  a  due  number  of 
field-piece*  and'teut*.  ami  a  proper  quantity  of  arms,  ammu- 
nition, and  camp  equipage. 

No  State  shall  engage  In  any  war  with  out  the  consent  of  the 
United  states  In  Congress  assembled,  unless  such  State  la; 
actually  Invaded  bv  -neml'  S.  or  skill  have  received  certain 
advice  of  «  resolution  being  formed  by  some  nation  of  Indi- 
ans to  Invade  such  State,  ami  the  danger  is  so  Imminent  as 
not  to  admit  of  a  delay  till  the  United  states  In  Congress  as- 
sembled can  be  consulted :  nor  shall  any  state  grant  com- 
missions to  any  ships  or  vessel*  of  war.  nor  letters  of  marque 
or  reprkal,  except  It  be  after  a  declaration  of  war  by  the 
United  States  lu  Congress  assembled,  and  then  only  against 
the  kingdom  or  state,  and  the  subject*  I  hereof,  against  which 
war  has  been  so  declared,  and  under  such  regulations  as 
shall  be  established  bv  the  United  States  lu  Congress  assem- 
bled, unless  such  State  be  Infested  bv  pirates.  In  which  case 
vessels  of  war  mav  be  fitted  out  for  that  occasion,  and  kept 
so  long  as  the  danger  shall  utinue.  or  until  the  United 
States  in  Congress  assembled  shall  determine  otherwise. 

ART.  7.  When  land  forces  ar  •  raised  by  any  State  for  the 
common  defense,  all  officers  of  .r  under  lite  rank  of  colonel, 
shall  be  appointed  by  the  legls!  tnr.-  if  each  State  res  pee  t- 
Ively,  by  whom  such  forces  shall  n.is  :d.  »r  in  such  man- 
ner ax  such  State  shall  direct, and  nil  vacancies  shall  be  filled 
up  bv  the  State  which  rlr-t  made  the  appointment 

ART  H.  All  charges  of  war.  and  nil  other  expenses  that  shall 
ttt  Incurred  for  the  common  defense  or  general  welfare,  and 


allowed  by  the  United  states  in  Congress  assembled,  shall 
la:  defrayed  out  of  a  common  treasury,  which  shall  be  sup- 
plied by  the  several  states  !u  proportion  to  the  value  of  all 
la;:d  w  i lli id  each  Male  granted  lo  or  surveyed  for  auy  per- 
son, as  such  land  ami  the  buildings  and  Improvements  there- 
on .ball  be  estimated  according  to  such  mode  as  the  t  tilted 
States  in  Congress  assembled  shall  from  time  to  lime  direct 
and  appoint. 

The  taxes  for  paying  that  proportion  shall  he  laid  and  lev- 
led  by  tin-  authority  and  direction  of  the  legislatures  of  the 
several  stuies.  within  the  time  agreed  upon  by  the  tin  ted 
states  Ju  Congress  assembled. 

Akt.  v.  The  l  ulled  States  In  Congress  assembled  shall  have 
the  sole  and  exclusive  right  and  power  of  determining  on 
peace  and  war.  except  in  the  cases  mentioned  lu  the  sixth  ar- 
ticle— ot  sending  and  receiving  ambassadors— entering  into 
treaties  and  alliances  ;  pro\  ided.  that  no  tieatv  of  commerce 
ahall  be  made  whereby  the  legislative  potter  of  the  respect- 
ive State*  shull  be  ivstrull-«d  fiom  Imposing  such  tnipcst* 
und  duties  on  foreigners  as  their  own  j  eople  are  subjected 
to,  or  from  prohibiting  the  exportation  ur  importation  of 
uuv  species  of  goods  or  commodities  tt  hulsoever — of  esttde 
lislilug  rules  for  deciding  in  all  cases  what  capture*  on  laud 
or  water  shall  be  legal,  arid  In  w  hat  manner  prize*  taken  bv 
land  or  nuvul  forces  In  the  service  of  the  United  State*  shall 
be  divided  or  appropriated— of  grunting  letters  of  marque 
and  reprisal  In  time*  of  peace— appointing  courts  for  the 
trial  of  piracies  and  fellonles  committed  on  the  high  seas, 
and  establishing  courts  for  receiving  and  determining  finally 
appeals  in  ail  cases  of  captures ;  provided  that  no  member  of 
Congress  shall  be  appointed  a  judge  of  auy  oi  the  said  courts. 

The  United  states  lu  Congress  assembled  shall  also  be  the 
last  resort  on  appeal  In  all  dispute*  and  differences  now 
subsisting  or  that  hereafter  may  arise  between  two  or  more 
Stales  concerning  boundary,  jurisdiction,  or  any  other  causa 
whatever:  which  authority  shall  always  be  exercised  In  the 
wanner  following:  whenever  the  legislative  or  executive 
authority  or  lawful  agent  of  any  State  In  controversy  w  ith 
auotber  shall  present  a  petition  to  Congress,  stating  the 
matter  in  question,  and  paying  for  a  hearing,  notice  thereof 
shall  be  glveu  by  order  of  Congress  to  the  legislative  or  ex- 
ecutive authority  of  the  other  State  in  controversy,  and  a 
day  assigned  for  the  uppcarnuce  of  the  parties,  by  their  law- 
ful'agents,  who  shall  then  he  directed  to  appoint  by  joint 
consent  commissioners  or  Judge*  to  constitute  a  court  for 
hearing  and  determining  the  matter  In  question  ;  but  If  they 
cannot  agree,  Congress  shall  name  three  persons  out  of 
each  of  the  United  States,  and  from  the  list  of  such  person* 
each  party  shall  alternatively  strike  ont  one,  the  peti- 
tioners beginning,  until  the  number  shall  be  reduced  to 
thirteen:  and  from  that  number  not  less  than  seven  nor 
more  than  nine  name*,  a*  Congress  shall  direct,  shall,  in 
the  presence  of  Congress,  be  drawn  out  by  lot;  and  the  per- 
sons whose  names  shall  he  so  drawn,  or  any  five  of  them, 
shall  be  commissioners  or  judges,  to  bear  and  finally  deter- 
mine the  controversy,  so  always  as  a  major  part  of  the 
judges,  who  shall  bear  the  cause,  shall  agree  In  the  deter- 
mination; and  if  either  party  shall  neglect  to  attend  at  the 
day  appointed,  without  showing  reasons  which  Congress 
shall  judge  sufficient,  or  being  present  shall  refuse  to  Btrike, 
the  Congress  shall  proceed  to  nominate  three  persons  out 
of  each  State,  and  the  secretary  of  Congress  shall  strike  in 
behalf  of  such  party  absent  or  refusing;  and  the  judgemeut 
and  sentence  of  the  court,  to  be  appointed  in  the  wanner 
before  prescribed,  shall  be  final  and  conclusive:  and  If  any 
of  the  parties  shall  refuse  to  submit  to  the  authority  of  such 
court,  or  to  appear,  or  defend  their  claim  or  cause,  the  court 
shall,  nevertheless,  proceed  to  pronounce  sentence  or  judg- 
ment, which  shall,  In  like  manner,  he  final  and  decisive, 
the  judgment  or  sentence  sfid  other  proceedings  being  In 
cllher  case  transmitted  to  Congress,  and  lodged  among  the 
acts  of  Congress  for  the  security  of  the  parties  concerned; 
provided,  that  every  commissioner,  before  he  sits  in  judg- 
ment, shall  take  an  oath,  to  Is-  udmlhlslcrcd  |,y  one  of  the 
judges  of  the  supreme  or  superior  court  of  the  Slate,  where 
the  cause  shall  he  tried,  "well  and  truly  10  hear  and  deter- 
mine the  matter  in  question,  according  to  the  best  of  hi* 
judgment,  without  favor,  affection,  or  hope  of  reward;" 
provided,  also,  that  no  State  shall  be  deprived  of  territory 
for  the  benefit  of  the  United  States. 

All  controversies  concerning  the  private  right  of  soil, 
claimed  under  different  grant*  of  tw  o  or  more  States,  w  hose 
jurisdiction  as  tliev  may  respect  such  lands  nnd  the  States 
which  passed  such  grants  are  adjusted,  the  said  grants  or 
either  of  them  la-lug  at  the  same  time  claimed  to  have  origi- 
nated antecedent  to  such  settlement  of  jurisdiction,  shall, 
on  the  petltlou  of  either  party  to  the  Congress  of  the  United 
Stales,  be  finally  determined,  a*  near  us  may  be.  In  the  same 
luanrer  as  Is  In-fore  prescribed  for  deriding  disputes  re- 
specting territorial  jurisdiction  between  different  Stales. 

The  United  Stall's  In  Congress  assembled  shall  ako  have 
the  sole  anil  executive  right  and  power  of  regulating  the 
allov  and  value  of  coin  struck  by  their  own  authority,  cr 
by  t"hat  of  the  respective  States— fixing  the  sir.iuliird  i  f 
weights  and  measures  throughout  the  United  States-  regu- 
lating the  trade  and  managing  all  affairs  with  the  Indian* 
not  members  of  any  of  the  States:  provided  that  the  legis- 
lative right  of  any  State  within  its  own  limits  lo  rot  in- 
fringed or  violated — establishing  and  regulating  po*t-(  I" Yes 
from  one  State  to  another  throughout  all  the  United  States, 
and  exacting  such  postage  oil  the  papcrr  passing  through 
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the  same,  an  rosy  bo  requisite  to  defray  the  expenses  of  the 
said  olnee— ti j •  i »c> i t ■  t [ 1 1  tr  nil  officer*  o(  the  land  forces  ii:  the 
wrvifi'  of  tin-  United  Sitiits  excepting  regimental  ofliccrs— 
appointing  ail  tlu*  olllcern  of  the  naval  forces,  and  commis- 
sioning all  officera  whatever  In  the  service  of  the  Ctilteil 
States—  making  rules  for  the  government  and  regulation  of 
the  said  land  and  naval  force*,  and  directing  thelroperutions. 

The  United  state*  In  I ongress  assembled  shall  have  au- 
thority to  a|.|x.liit  a  committee  to  sit  in  the  recess  of  Con- 
go-.*, to  he  denominated  "a  committee  of  the  states."  and  to 
roll-tint  of  one  delegate  from  each  state;  nut)  to  a|>|-olnt  Hindi 
oiler  committees  and  civil  ollin-r* at  may  be  necessary  for 
managing  the  general  alTnlrs  n(  the  t  inted  States,  under 
their  direction  —  to  appoint  one  of  their  mealier  to  preside, 
prov tiled  Hint  no  person  be  allowed  to  nerve  hi  the  office  of 
president  more  than  our  year  111  any  term  of  three  years -to 
ascertain  the  iierc»narv  sum*  ol  moiirv  to  be  raised  for  I  he 
;<  rvb-e  of  the  United  states,  and  to  appropriate  and  apply 
the  name  for  defraying  the  nubile  cxia-nscs— to  Uirrow 
money  or  emit  bills  on  the  credit  of  the  United  stales,  trans- 
mitting every  half  year  to  the  respective  States  an  account  of 
the  sum*  n(  money  no  borrowed  or  emitted— to  build  and 
equip  a  navy— to  agree  upon  the  tiuniber  of  land  force*,  and 
to  make  requisitions  from  each  state  for  its  quota,  in  pro- 
portion to  the  number  of  white  Inhabitants  in  such  st„ti  ; 
which  requisition  shall  be  binding,  and  thereupon  the  icgis- 
lutitn'  of  each  State  nhall  appoint  the  regimental  officers, 
mine  the  men.  and  clothe,  arm.  and  equip  .hem.  m  a  soldlcr- 
I. lie  manner,  at  the  expense  of  the  United  States;  mid  the 
officers  and  men  so  clothed,  armed,  and  equipped,  shall 
march  to  the  place  appointed,  Bt-.d  within  the  time  agreed  on 
by  the  United  States  In  Congress  assembled :  but  if  the 
United  Stat***  In  Congress  n**cmnjed  shall,  on  consideration 
of  circumstance*.  judge  proper  that  any  state  should  not 
raise  men,  or  should  raise  a  smaller  number  than  It*  quota, 
and  that  any  other  state  should  raise  a  greater  numlw-r  of 
men  than  Die  quota  thereof,  so-ii  extra  number  shall  be 
raised,  officered,  clothed,  armed,  and  equipped,  in  the  name 
maimer  as  the  quota  of  such  slate.  utile**  the  legislature  of 
Mich  state  shall  judge  that  such  extra  iiumlicr  cannot  sufelv 
be  spared  out  of  the  same;  In  winch  case  they  -thai I  raise,  of- 
ficer, clothe,  ami,  ami  equip  as  many  of  -uch  extra  number 
as  they  judge  can  be  safely  soared'  And  the  officers  mid 
men  so  clothed,  armed,  mid  equipped,  shall  march  to  the 
place  appointed,  ami  within  the  time  agreed  on  by  the 
United  Suite*  In  Congress  assembled. 

The  United  States  In  Congress  assembled  shall  never  en- 
gage in  war.  nor  grant  letters  of  marque  and  reprisal  In  time 
of  peace,  nor  enter  into  any  treaties  or  nHJtiiicc*.  nor  colu 
money,  nor  regulate  the  value  thereof,  nor  ascertain  the 
sums  and  expense*  necessary  for  the  defense  and  welfare  of 
the  United  State*  or  any  of  them,  nor  ciiit  bills,  nor  borrow 
money  on  the  credit  of  the  United  .Mate*,  nor  appropriate 
money,  nor  agree  upon  the  number  of  ven*cl*-of-wnr  lobe 
built  or  purchased,  or  the  number  of  land  or  sea  forces  to  be 
rained,  nor  appoint  a  commander-in-chief  of  the  army  and 
navy,  unless  nine  State*  assent  to  the  same  .  nor  shall  a  que*- 
Hon  on  any  other  point,  except  for  adjourning  from  dav  to 
day,  be  determined,  unless  by  the  votes  of  a  majority  of'tho 
United  states  In, Congress  assembled. 

The  Congress  of  the  1  tilted  States  shall  have  power  to  ad- 
journ to  any  t  ime  within  the  year,  and  to  any  place  within 
the  United  States,  so  that  no  period  of  adjournment  be  for 
a  longer  duration  than  the  space  of  six  months:  ,uid  ahull 
publish  the  Journal  of  their  proceedings  monthly,  except 
such  parts  thereof  relating  to  treaties,  ulllatr-es.  or  military 
operations,  as  in  their  judgment  require  *ecrcey;  nud  the 
yens  and  nays  of  the  delegates  oi  each  State  on  any  •[ m  * t ion 
shall  be  entered  on  the  journal^  when  it  is  desired  by  any 
delegate:  and  the  delegate*  of  a  state,  or  any  of  them,  at  bin 
or  their  request,  shall  be  furnished  with  n  transcript  of  the 
said  Journal,  except  such  paits  an  are  above  excepted,  to  lay 
before  the  legislatures  of  the  several  states. 

ART.  Id.  The  committee  of  the  States,  or  any  nine  of  them, 
••hall  be  authorized  to  execute,  in  the  reces*  of  Congre-«, 
such  of  the  powers  of  Congress  as  the  United  State*  In  Con- 
gress assembled,  by  tb  uncut  of  nine  states,  shall  from 

time  to  time  think  expedient  to  vent  them  with,  provided 
that  no  power  be  delegated  to  the  said  committe.  for  the  ex- 
ercise ot  which,  by  the  articles  of  confederation,  the  voice  of 
nine  Stipes  in  the  Congress  of  the  United  States  a-semhled 
In  requisite, 

Art.  II,  Ciitiadn,  acceding  to  this  confederation,  and  Join- 
ing in  the  measures  of  the  United  States,  shall  be  admitted 
into,  and  entitled  to  all  the  advantages  of.  this  Union,  but 
no  other  colony  nhall  be  admitted  Into  the  mime  unless  such 
admission  be  agreed  to  by  nine  State*. 

AltT.  Il>,  All  bills  of  credit  emitted,  money*  borrowed, 
and  debt*  rout nirtcd  by  or  under  the  authority  oi  emigres*, 
la-fore  the  assembling  of  the  United  states,  in  mi  rsiiituce  of 
the  present  ennfed-  ra". ion ,  sha! I  be  denned  ami  considered 
as  a  charge  against  the  United  States,  for  payment  and  satis- 
faction whereof  the  said  United  Stales  and  the  public  faith 
arc  hereby  solemt.lv  pledged. 

ART.  1.1.  Every  State  -ball  abide  by  the  decision  of  Un- 
united  States,  in  Congress   a-sinibled.  on  all  q  lion* 

which,  by  this  confederation,  are  submitted  to  them  Ami 
the  articles  of  th i*  cotifederiit  ion  shall  be  Inviolably  observed 
by  every  state,  and  the  Union  shall  be  perpetual:  nor  shall 
•nv  alteration  at  anv  time  hereafter  be  made  In  nuv  ol  them, 
unless  »qeh  alteration  be  agreed  to  in  •  Congress  of  tin- 


United  states,  and  be  afterwards  confirmed  by  the  legisla- 
ture of  every  State. 

And  whereas  it  has  pleased  the  great  (ioveruor  of  the 
w  orld  to  Incline  the  hearts  of  the  legislatures  we  respectively 
represent  In  Congress,  to  approve  of  and  to  authorize  us  to 
ratify  the  said  articles  of  confederation  and  perpetual  union; 
(.ii/ki- V.  that  we,  the  undersigned  delegate*,  by  virtue  of  the 
•rower  and  authority  to  us  given  for  that  purpose,  do,  by 
these  presents,  in  the  name  and  in  behalf  of  our  respective 
constituents. fully  and  entirely  ratify  and  confirm  each  and 
every  of  the  said  articles  of  confederation  and  j-crnptual 
union,  and  all  and  singular  the  matter*  and  things  therein 
coutatued;  and  we  do  further  solemnly  pledge  and  engage 
the  faith  of  our  respective  constituents,  t  hat  thev  shnll  abide 
by  the  determinations  of  the  United  Stale*  in  Congress  as- 
sembled, on  all  questions  which,  by  the  said  confederation, 
are  submitted  to  them;  and  that  the  article*  thereof  shall  be 
Inviolably  observed  by  the  States  we  respectively  represent; 
and  that  the  Union  be  perpetual 

In  witness  whereof,  we  have  hereunto  net  our  hands,  in 
Congress.  Done  at  I'hllnde Iphia.  In  the  state  oi  Pennsyl- 
vania, the  ninth  day  of  July,  in  the  \ear  of  our  Ijird  on* 
thousand  seven  hundred  and  seventy-eight,  and  in  the  third 
year  ol  the  independence  of  America. 


.V.  11-   H'T  ii,  jnh  \  rf. 

Jostah  lialtlett. 
John  Wentworth,  Jr. 

yttlnf  <\''l.  i.  v.  tt.t  liny. 

John  Hancock. 
Samuel  Adams, 
Klbrldge  tin-ry, 
Francis  liana. 
James  Lovcll, 
Samuel  111  I  ion. 

/V/i-iif'  /-Vaaif. 

William  Kllerv. 
Henry  Mnrcbant, 
John  Collins. 

Roger  Sherman. 
Samuel  Huntington, 
Oliver  Wolcott. 
Titus  llosiner, 
Andrew  Adams. 

S'i'i'  I'rirfc. 

Jame*  Iiiiane. 
Francis  Lewis, 
William  Duer. 
Oouverneur  Morris. 

P,  Mny-Ytni'l. 

Robert  Morris, 
Daniel  ItolH-rbeau. 
Jonathan  Itnvard  Smith, 
William  Klingan. 
Joseph  Heed. 


,Y<i!  J -ii. 

John  Witherapoon, 
Nath.  !' 


Thomas  McKean, 
John  Dickinson, 
Nicholas  Van  Dyke. 

JAir.v  i'i.1  ti'.t. 

John  Hanson. 
Hauiel  Carroll. 

Virginia. 

Ulchaid  Henry  U-e, 
John  Kauisti  -r, 
Thomas  Adams, 
John  Harvie. 
Frauds  I.ightfoot  Lee. 


,<ij;«u. 


John  I'enti, 
Cornelius  Harnett, 
John  Williams. 

Stiutll  #',lr.»r//«|. 
Henry  Laurens. 
William  Henry  Drayton, 
John  Matthews, 
Richard  Hutsou, 
Thomas  Hey  ward.  Jr. 

(ft  i-rffii-. 
< icorce  Walton, 
Edward  Telfair. 
K.dwurd  I.angw  orthy. 


EaRI.IKsT  CoStlUKss  <)K  TIIK  I'nitkk  Statrs. 

/•'/)•*(  t  'ojifuK  itttil.  t  'nuifri .«.«.  177 }. — lit  May,  1774,  th© 
Sons  of  Liberty  of  New  York. first  proposed  a  (VVn- 
rr<il  f'oi);/ri.«n  of  lh>  A  merirnn  '  'uliDiim.  They  for- 
wartled  litis  proposition  through  Connecticut  to 
Boston,  ami  through  Philadelphia  to  every  colony 
in  the  South.  On  .lime  17.  the  Legislature  of  Mass- 
achusetts ap)>ointed  the  first  day  of  September, 
1774,  as  the  time,  ami  Philadelphia  as  the  place  for 
holding  the  Continental  Conirress.  Samuel  Adams, 
John  Adams,  Thomas  dishing,  and  Hohert  Treat 
Paine  were  chosen  delegates.  One  colony  afler 
another  elected  deputies  soon  afterward.  On  Mon- 
day, Sept.  5,  the  members  of  the  Congress  moved  in 
a  body  into  a  plain  but  spacious  hall  offered  by  the 
carpenters  of  Philadelphia.  Peyton  Randolph,  late 
speaker  of  the  assembly  of  Virginia,  was  unani- 
mously chosen  chairman.  The  body  named  itself 
"The  Congress,"  and  its  chairman  "The  President." 
Eleven  colonies  represented:  Georgia  and  North 
Carolina  had  no  delegates  there  at  lirst.  There 
wen- 55  members  present,  each  colony  having  sent 
as  many  as  it  pleased. 

It  was  resolved  that  each  colony  should  have  one 
vote,  and  that  the  doors  should  be  kept  shut  during 
the  time  of  business.  The  members  bound  them- 
selves by  their  honor  to  keep  the  proceeding* secret. 
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On  the  nomination  of  John  Adams,  Jacob  Duehc, 
an  Episcopal  clergyman,  was  chosen  chaplain.  In 
tin*  middle  of  September  North  Carolina  sent  its 
delegates  to  Congress. 

On  October  8,  1774,  this  Congress  resolved  :  "We 
approve  the  opposition  of  the  inhabitants  of  the 
Massachusetts  Bay  to  the  execution  of  the  late  acts 
of  parliament  ;  and  if  the  same  shall  be  attempted 
to  be  carried  into  execution  hy  force,  in  such  case, 
all  America  ouyht  to  support  them  in  their  opposi- 
tion." This  measure  hardened  George  the  III.  to 
listen  to  no  terms;  he  was  bent  on  enforcing  the 
obnoxious  acts  in  Massachusetts,  and  extending 
them  to  Connecticut  and  Rhode  Island. 

On  October  lO.Congress  declared  ''that  every  per- 
son who  should  accept  or  act  under  any  commis- 
sion or  authority  denied  from  the  regulating  act  of 
parliament,  changing  the  form  of  government  and 
violating  the  charter  of  Massachusetts,  ought  to  be 
held  in  detestation." 

In  October  Congress  resolved  unanimously, 
"from  the  first  day  of  December,  1774,  not  to  im- 
port any  merchandise  from  Great  Britain  and  Ire- 
land." All  the  members  bound  themselves  to  this 
measure  by  an  association.  They  further  cove- 
nanted :  "We  will  neither  import,  nor  purchase  any 
slave  imported  after  the  first  day  of  December 
next,  after  which  time  we  will  wholly  discontinue 
the  slave  trade,  and  will  neither  be  concerned  in  it 
ourselves  nor  will  we  hire  out  our  vessels,  nor  sell 
our  commodities  or  manufactures  to  those  who  are 
concerned  in  it." 

This  first  American  Congress  brought  forth  an- 
other measure,  which  was  without  an  example: 
It  recognized  the  political  authority  of  thr  people.  It 
addressed  the  people  of  the  provinces  from  Nova 
Scotia  to  Florida,  the  people  of  Canada,  the  people  of 
Great  Britain ;  and  laid  its  grievances  before  tht 
people,  while  it  refused  to  petition  parliament. 
On  October  26,  1774,  this  Congress  adjourned,  after 
it  had  embodied  its  decision  in  a  petition  to  the 
king.  This  petition  was  very  conciliatory,  asking 
for  nothing  but  peace,  liberty  and  safety. 

Second  Continental  r»ngre**. — On  May  10, 1775,  the 
f*eeond  Continental  Congress  met  at  Philadelnhia. 
John  Hancock  presided.  All  the  thirteen  colonies 
were  now  represented.  Blood  had  been  shed  at 
Lexington  and  Concord.  Mass.,  and  Ticonderoga, 
N.  Y  ,  the  key  of  the  gateway  to  Canada,  was  on 
the  same  day  taken  from  the  British  by  the  "Green 
Mountain  Boys"  under  Ethan  Allen.  Tbo  repre- 
sentatives met  as  a  Congress  of  War,  in  the  name 
of  a  united  people  struggling  for  independence. 
This  Congress  was  a  revolutionary  body.  But,  in- 
stead of  establishing  a  centralized  government.it 
relied  on  the  colonial  governments  for  executive 
acts.  This  Congress  appointed  Ward,  Charles  Lee, 
Schuyler,  and  Putnam  as  major-generals,  and 
Gates  as  adjutant-general.  It.  adopted  the  forces 
around  Boston  as  the  "American  Continental 
Army,"  and  formulated  rules  and  articles  of  war 
for  it.  It  chose  George  Washington  as  general-in- 
chief,  June  17,  177").  The  battle  of  Bunker  Hill 
to'ik  place  on  the  same  day.  At  that  time  Con- 
gress began  to  issue  bills  of  credit  or  "Continental 
currency."  These  bills  soon  began  to  depreciate, 
in  spite  of  being  declared  legal  tender.  By  suc- 
cessive issues  of  such  bills,  however,  Congress 
contrived  to  maintain  the  army  for  some  years. 

In  July,  1775,  it  adopted  the  last  petition  to  the 
king,  beseeching  him  to  consider  the  complaints  of 
the  colonists,  and  to  repeal  the  ai'ts  which  tliey  had 
found  intolerable.  Instead  of  an  answer  the  king 
called. by  proclamation, "on  all  good  subjects  t<>  give 
information  of  such  persons  who  were  aiding  and 
abetting  the  American  rebellion."    He  sent  25,000 


]  men  to  America  under  General  Howe.  British 
ships  cannonaded  Gloucester,  Bristol,  Falmouth, 
and  other  defenseless  American  seacoast  towns, 
(Jen.  Washington  raised  on  Jan.  1,  177ti,  the  dis- 
tinctive standard  of  the  thirteen  united  American 
colonies. 

In  November,  1775, Congress  appointed  Franklin, 
Jay,  and  three  other  delegates  a  committee  "to 
maintain  intercourse  with  friends  of  the  colonies 
in  Great  Britain,  Ireland,  and  elsewhere."  At  the 
same  time  (Nov.  25)  Congress  ordered  that  British 
war  vessels  or  transports  should  be  open  to  cap- 
ture. On  March  28,  1770,  it  declared  all  British 
vessels  lawful  prize.  On  April  6,  it  opened  all 
American  ports  to  the  vessels  of  all  other  nations 
I  than  Great  Britain.  In  June,  177rt,  Congress  ap- 
i  pointed  a  committee,  consisting  of  Thomas  Jeffer- 
!  son,  of  Virginia,  John  Adams,  of  Massachusetts, 
Benjamin  Franklin,  of  Pennsylvania,  Roger  Sher- 
man, of  Connecticut,  and  Robert  R.  Livingston,  of 
New  York,  to  draw  up  a  resolution  of  independ- 
ence. The  result  was  the  Declaration  of  Inde- 
pendence, which  see.  The  date  of  its  adoption  is 
the  date  of  the  legal  existence  of  the  United  States. 
On  Dec.  12,  177B,  the  Second  Continental  Congress 
adjourned. 

Third  Continental  CongreM. — This  Congress  met 
at  Baltimore.  Dec.  20,  1776,  and  lasted  until  the 
articles  of  "Confederation"  went  into  operation 
March  1.  1781.  On  Nov.  15,  1777,  it  adopted  a  reso- 
lution favoring  a  federal  government.  On  Decem- 
ber 10,  of  the  same  year  the  United  States  were 
recognized  by  France,  and  on  the  Bth  day  of  Feb- 
ruary, 1778,  Benj.  Franklin  succeeded  in  conclud- 
ing a  treaty  of  alliance  with  France. 

Confederated  C<mtjre**.—Qn  the  second  day  ol 
March,  1781,  the  "Congress  of  the  Confederation" 
assembled.  On  the  same  day  the  federal  govern- 
ment was  accepted  by  the  delegates  from  all  the 
States.  The  treaty  of  peace  with  Great  Britain 
was  signed  at  Paris  on  Sept.  3,  1782,  and  ratified  by 
Congress  on  Jan.  4,  1784.  John  Adams  was  sent  as 
the  first  American  embassador  to  Great  Britain 
and  was  received  by  the  king  on  June  1, 1785.  A 
new  federal  constitution  was  signed  by  a  conven- 
tion of  States  on  Sept.  17,  1787,  and  the  same  was 
ratified  by  the  people  on  May  23,  1728.  On  March 
4,  1789,  the  firBt  Congress  of  the  United  States  of 
America  assembled,  and  on  April  30  of  the  same 
year  G.  Washington  was  inaugurated  as  the  first 
President. 

Early  Treaties  With  tiik  U.mtkij  States. 

Great  Britain,  J7CT). — Great  popular  indignation  in 
the  United  States  against  England,  because  of  her 
persistent  refusal  to  negotiate  a  commercial  treaty 
with  this  country,  began  to  be  reflected  in  congres- 
sional legislation  in  17tM.  Mr.  Madison  on  January  4, 
introduced  resolutions  in  the  House,  declaring  it  ex- 
pedient to  increase  thedutieson  the  tonnage  oi  ves- 
sels,of  nations  which  hadnocommercialtreatieswith 
the  United  States,  and  on  their  manufactures  ol 
leather,  metals,  wool,  cotton,  hemp,  flax,  and  silk, 
and  to  reduce  the  tonnage  duties  on  vessels  of  na- 
tions having  such  treaties;  and  to  increase  the 
duty  on  importations  from  the  West  Indies  in  for- 
eign vessels  from  the  ports  from  which  Americans 
|  were  excluded.  The  following  is  the  further  his- 
toric record:  "A  notable  debate  is  had  on  the  reso- 
lutions, but  the  House  comes  'to  no  decision.  A 
report,  made  in  response  to  a  resolution  declaring 
that  a  naval  force  adequate  to  the  protection  of 
the  commerce  of  the  United  States  against  the  Al- 
gerine  corsairs  ought  to  be  provided,  is  taken  up 
■  Feb.  5,  and  a  bill  providing  fortheconstruetion  of  6 
I  frigates,  4  of  44  guns,  and  2  of  Mi  each,  is  passed  by 
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both  Houses  and  signed  by  Hie  President.  Mr. 
Sedgwick  proposes,  March  12,  to  raise  a  military 
force  of  15,000  men  and  to  authorize  the  President 
to  lay  an  embargo  on  foreign  vessels  for  40  days  ; 
his  resolutions  are  lost,  but  the  subject  is  again 
brought  up,  2t5,  when  a  substitute  is  adopted  laying 
an  embargo  for  30  days  on  all  vessels  in  the  ports 
of  the  United  States  \>ound  to  any  foreign  place. 
A  bill  is  also  passed  for  fort  ifying  certain  ports  and 
harbors.  Mr.  Smith  declares  that  provisions  ought 
to  be  made  for  the  indemnification  of  all  citizens 
of  the  United  States,  whose  vessels  or  cargoes  have 
been  seized  and  confiscated  by  any  of  the  belliger- 
ent powers,  upon  which  Mr.  Dayton  moves  a  reso- 
lution for  the  sequestration  of  all  debts  due  from 
American  citizens  to  British  subjects,  and  to  com-  J 
pel  their  payment  into  the  treasury  as  a  fund  for 
the  proposed  indemnification.  Mr.  Clark  intro- 
duces a  more  stringent  resolution,  April  7,  to  pro- 
hibit all  commercial  intercourse  with  Great  Brit- 
ain, so  far  as  respects  the  products  of  Great 
Britain  and  Ireland,  until  her  government  shall 
make  compensation  for  injuries  sustained  by  citi- 
zens of  the  United  States  from  British  armed  ves- 
sels, and  until  the  western  posts  are  vacated. 
The  House  strikes  out  the  western-posts  clause  j 
and  passes  the  resolution,  but  the  Senate  defeats 
it  by  the  casting  vote  of  the  Vice-President." 

While  Congress  was  thus  fanniitg  the  war  llame  ■ 
the  President  determined  on  an  effort  at  negotia- 
tion, and,  April  In,  nominated  Chief  Justice  Jay  as 
Envoy  Extraordinary  of  the  United  8tates  to 
Great  Britain.  He  was  instructed  to  labor  for  res- 
titution for  spoliations  of  American  commerce, 
the  fullfilment  of  the  treaty  of  peace,  and,  if  suc- 
cessful in  this  for  a  treaty  of  commerce.  Mr.  Jay 
embarked  on  his  mission  May  13,  1704. 

The  President  received,  March  7,  a  copy  of  a 
treaty  of  amity,  commerce,  and  navigation,  con- 
cluded by  Chief  Justice  Jay  and  Lord  Granville, 
Nov.  19,  he  submitted  it  to  the  Senate  in  special 
session,  Junes,  after  violent  debates  it  was  ratified 
by  a  vote  of  20  to  10  (June  24).  The  treaty  secured 
indemnity  to  American  Merchants  for  the  seiz- 
ure of  their  property  by  British  vessels,  and 
pledged  a  surrender  of  the  western  posts  by  June  1. 

I7im. 

Indian  Trikr*. — About  1,100  chiefs  and  notable 
warriors,  of  the  western  Indian  tribes  met  United 
States  Commissioners  at  Greenville.  Aug  3.  1795, 
and  signed  a  treaty  of  peace,  ceding  a  large  tract 
of  land  to  the  United  States. 

Aloitrn. — A  treaty  of  peace  was  signed  between 
the  United  States  and  Algiers,  Sept.  5.  1 7f r».  by 
which  all  American  captives  were  released  from 
imprisonment  upon  the  payment  of  an  annual  trib- 
ute to  the  I  »ey. 

Sfmiu. — The  long  pending  disputes  between  the 
l.'nited  States  and  Spain  were  settled  by  treaty 
signed  Oct.  27.  17!'o,  in  which  Spain  conceded  the 
claims  of  the  United  States  in  the  matter  of.  the 
Florida  boundary  and  the  right  to  the  free  naviga- 
tion of  the  Mississippi  River.  Compensation  was 
to  be  made  to  American  citizens  for  property  ille- 
gally seized  by  Spanish  cruisers. 

I'i;im-r. — In  February.  I7frt,  the  French  min- 
ister of  foreign  affairs  informed  the  United  States 
Minister,  James  Monroe,  that  the  Trench  Directory 
considered  the  alliance  between  the  United  States 
and  France  ended  by  the  Jay  treaty;  that  the 
French  minister  to  the  United  States  was  to  be  re- 
called ;  and  that  a  special  envoy  was  to  be  sent  to 
make  the  announcement.  A  few  days  later.  Mr. 
Monroe  was  served  with  a  long  list  of  complaints 
preferred  by  the  French  government  against  the 
United  States.    The  President  recalled  Mr.  Monroe, 
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1  Sept.  9,  appointing  Charles  C.  Pinckney.  of  South 
[  Carolina,  in  his  place  :  their  letters  were  presented 
Dec.  9.  Two  days  afterward,  Mr.  Monroe  was  in- 
formed by  the  French  minister  of  foreign  affairs 
that  the  Directory  would  no  longer  recognize  a 
minister  from  the  United  States  until  after  a  repa- 
ration of  the  grievances  demanded  of  the  Ameri- 
can government. 

In  1797  the  hitherto  friendly  relations  of  the 
United  States  with  France  were  interrupted.  The 
treaty  negotiated  by  Jay  between  the  United  States 
and  England  had  given  offense  to  France.  The 
French  Directory  issued  decrees  against  American 
commerce,  on  the  alleged  ground  of  a  violation  by 
the  United  States  of  tier  neutral  stand  between 
England  and  France.  Ships  flying  the  American 
flag  were  captured  by  French  cruisers,  and  con- 
demned, in  alleged  violation  of  treaty  provisions 
and  international  law.  Gerry,  Marshall,  and 
Pinckney  were  sent  to  France  as  special  envoys 
to  remonstrate  and  negotiate  a  new  treaty. 

In  1798  the  troubles  between  the  two  countries 
were  still  unadjusted.  The  dispatches  from  the 
special  envoys  of  the  United  States  were  made 
public  and  indicated  that  Talleyrand,  the  French 
prime  minister,  refused  to  treat  with  them  until  a 
bribe  had  been  tendered  to  the  French  Directory. 
The  names  of  the  three  agents  of  Talleyrand  who 
attempted  to  secure  the  bribe  were  designated  in 
t  he  despatches  as  X.  Y.  L.  The  publication  of  these 
despatches  produced  great  excitement,  and  were 
quickly  followed  by  the  return  of  two  of  the  special 
envoys,  without  having  negotiated  any  settlement 
of  difficulties.  The  country  was  aroused  to  a  high 
pitch  of  resentment  against  France,  and  Congress 
voted  appropriations  for  increasing  the  Navy  and 
Armv.  During  the  greater  part  of  this  year,  al- 
though there  had  been  no  formal  declaration  of 
war  between  the  countries,  France  and  the  United 
States  maintained  a  small  naval  warfare  against 
each  other  in  the  waters  around  the  West  Indies; 
vessels  were  captured  and  their  crews  taken  pris- 
oners. Hostilities  ceased  toward  the  end  of  the 
year.  Congress  passed  an  Act  suspending  all  com- 
mercial relations  with  France. 

In  1799.  Napoleon  Bonaparte,  who  had  overthrown 
:  the  French  Directory,  offered  satisfactory  terms  to 
the  United  Staffs,  and  peace  ensued. 

In  1  S<  13  the  United  States  purchased  from  France 
the  Territory  of  I.onsiana,  paying  therefor  the  sum 
of  fl 0,000.000.  This  treaty  bore  date  April  30.  The 
territory  thus  nc<fuired  included  that  now  em- 
braced in  several  western  States,  and  extended  as 
far  north  as  to  the  present  Canadian  boundary. 

Tripoli. — t  »n  June  3.  1S05.  a  treaty  of  peace  was 
concluded  between  Tripoli  and  the  United  States. 

<;,-,'i(  Jirihnx. — In  1S07  Great  Britain  began  the 
offensive  search  of  United  States  vessels  and  seiz- 
ing persons  and  goods  suspected  of  being  contra- 
band of  her  wara  with  of  her  nations.  During  that 
year  the  British  frigate  Ln'i^inl  stopped  the 
Vnited  States  frigate  <  'innijicih  at  sea.  and  took 
from  her  several  sailors.  The  United  States  passed, 
December  21st.  the  Embargo  Act.  forbidding  any 
|  vessel  from  the  United  States  from  entering  a 
,  foreign  port. 

!  In  l.SOii  Congress  removed  the  embargo  from  af- 
fecting all  countries  except  Great  Britain.  June 
1Mb.  1S12,  war  was  declared  against  that  country. 

In  1^14  Great  Britain  offered,  January  0th,  to 
treat  f'>r  peace,  and  commissioners  of  peace  were 
appointed  on  ltoth  sides.  The  naval  warfare  be- 
1  tween  the  two  countries,  however,  continued  until 
December  24th.  Isl4,  when  a  treaty  of  peace  was 
signed  between  Great  Britain  and  the  United 
|  States  at  Ghent.  Belgium. 
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Convention  fob  Adopting  the  Constitction  op 
the  I'mtki)  States. 

In  May,  1785,  a  committee  of  the  Federal  Congress 
in  session  in  New  York,  made  a  report  recommend- 
ing an  alteration  of  the  Articles  of  Confederation, 
but  no  action  was  taken  on  it,  and  it  was  left  to 
ihe  State  legislature  to  take  the  initiative  in  this 
matter. 

In  January,  17WJ,  the  Virginia  legislature  passed 
a  resolution  providing  for  the  appointment  of  "five 
commissioners  who,  or  any  three  of  them,"  should 
meet  such  commissioners  as  should  be  appointed 
by  other  States  of  the  Union,  at  a  time  and  place 
to  be  agreed  upon,  to  take  into  consideration  the 
following  topics : 

"The  trade  of  the  United  States." 

"A  uniform  system  in  commercial  regulations ;  and 
report  to  the  several  States  such  plan  of  action  as 
they  might  consider  best  for  adoption  by  the  Con- 
federated Congress.  The  commissioners,  after  cor- 
respondence, appointed  the  1st  Monday  in  Septem- 
ber as  the  time,  and  Annapolis,  Md.,  as  the  place 
of  meeting. 

At  the  meeting  in  Annapolis  only  five  States 
were  represented,  namely,  Virginia,  Delaware,  New 
York,  New  Jersey  and  Pennsylvania,  the  commis- 
sioners appointed  by  Massachusetts,  New  Hamp- 
shire, North  Carolina,  and  Rhode  Island  failed  to 
attend.  Uuder  the  circumstances  of  so  partial  a 
representation,  the  commissioners  present  agreed 
upon  a  report  (drawn  by  Mr.  Hamilton,  of  New 
\ork),  expressing  their  unanimous  convict  ion  that 
it  might  essentially  tend  to  advance  the  interests 
of  the  Cnion  if  the  States  by  which  they  were  re- 
spectively delegated  would  concur,  and  use  their 
endeavors  to  procure  the  concurrence  of  the  other 
States,  in  the  appointment  of  commissioners  to 
meet  at  Philadelphia  on  the  second  Monday  of 
May  following,  to  take  into  consideration  the  situa- 
tion of  the  United  States;  to  devise  such  further 
provisions  as  should  appear  to  them  necessary  to 
render  the  Constitution  of  the  Federal  Government 
adequate  to  the  exigencies  of  the  Union;  and  to 
report  such  an  act  for  that  purpose  to  the  United 
States  in  Congress  assembled  as,  when  agreed  to 
by  them  and  afterwards  confirmed  by  the  legisla- 
tures of  every  State,  would  effectually  provide  for 
the  same. 

Congress,  on  Feb.  L'l,  17S7,  adopted  a  resolution 
in  favor  of  a  convention,  and  the  legislatures  of 
those  States  which  had  not  already  done  so  (with 
the  exception  of  Rhode  Island;  promptly  appoint- 
fcd  df  l(*sriit  1*2*. 

On  May  2.r>.  seven  States  having  convened, 
George  Washington,  of  Virginia,  was  unanimously 
elected  President,  and  the  consideration  of  the 
proposed  constitution  was  commenced.  On 
Sept.  17. 17S7,  the  constitution  as  engrossed  and 
agreed  upon  was  signed  by  all  the  members  pres- 
ent, except  Mr.  Merry,  of  Massachusetts,  and 
Messrs.  Mason  and  Randolph,  of  Virginia.  The 
president  of  t  he  con  vent  ion  transmitted  it  to  Con- 

fress,  with  a  resolution  stating  how  the  proposed 
ederal  <  lovernment  should  be  put  in  operation, 
and  an  explanatory  letter. 

Congress,  on  Sept.  2S,  1787,  directed  the  Consti- 
tution so  framed,  with  the  resolutions  and  letter 
concerning  the  same,  to  "be  transmitted  to  the 
several  legislatures  in  order  to  lie  submitted  to  a 
convention  of  delegates  chosen  in  each  State  by 
the  people  thereof,  in  conformity  to  the  resolves 
of  the  convention." 

On  March  -J,  17M>.  the  day  which  had  been  fixed 
for  commencing  the  operations  of  government 
under  the  new  Constitution,  it  had  been  ratified 


1  by  the  conventions  chosen  in  each  State  to  consid- 
er it,  as  follows : 

Delaware,  December  7,  1787; 

Pennsylvania,  December  12,  1787; 

New  Jersey,  December  18, 1787; 

Georgia,  January  2,  1788; 

Connecticut,  January  9,  1788; 

Massachusetts,  February  6. 1788; 

Maryland,  April  28,  1788; 

South  Carolina,  May  23,  1788; 

New  Hampshire,  June  21,  1788; 

Virginia,  June  2o,  1788; 
:      New  York,  July  20, 1788. 

The  other  States  did  not  ratify  the  new  Consti- 
tution until  after  the  meeting  of  the  first  session  of 
the  new  Congress,  and  hence  did  not  participate 
in  its  legislation.  Of  these  States,  North  Carolina 
ratified  the  Constitution.  Nov.  21,  1789;  Rhode 
Island,  May  29,  1789;  and  Vermont,  Jan.  10, 1791. 

Constitution  ok  the  United  States. 

The  following  is  the  complete  text  of  the  Con- 
stitution of  the  United  States,  as  adopted  by  the 
Federal  Constitutional  Convention  held  in  l'hila- 
|  delphia  and  duly  .engrossed  and  signed,  Sept.  17, 
I  1787,  and  subsequently  ratified  by  the  legislatures 
I  of  the  several  States : 

We,  the  people  of  the  1'utted  States,  In  order  to  form  a 
;  more  perfect  I  nloti,  establish  Justice,  insure  Domestic  Tran- 
.  qulllity.  provide  for  the  Common  Defense,  promote  the  lien- 
j  eral  Wefiare.  aud  secure  the  Blessings  oi  Liberty,  to  our- 
|  selves  and  our  posterity,  do  ordain  and  establish  this  C'ON- 
armTioN  fob  the  r  sited  .state*  of  America. 

Abticlb  I 

Section  1.  All  legislative  powers  herein  granted  shall  be 
vested  In  a  Congress  of  the  Vnlted  state*,  which  shall  con- 
sist of  n  (Senate  and  House  of  Representatives. 

Sec.  2.  The  House  of  Representatives  shall  be  composed 
of  members  chosen  every  second  year  by  the  people  of  tbo 
several  States,  and  the  electors  In  each  State  shall  have  the 
qualifications  requisite  for  the  electors  of  the  most  uumeroua 
branch  of  the  state  legislature. 

No  person  shall  be  a  representative  who  shall  not  have  at- 
tained the  age  of  twenty-five  years,  and  been  seven  years  a 
cltixen  of  the  f  nited  states,  and  who  shall  not,  when  elected, 
be  an  Inhabitant  of  Unit  state  in  which  he  shall  be  chosen. 

[ Representatives  aud  direct  taxes  shall  be  apportioned 
among  the  several  States  which  may  be  included  w  ithin  this 
I'nion.  according  to  their  respective  numbers,  which  shall  b© 
determine  by  adding  to  the  whole  number  of  free  persons. 
Including  those  bound  to  service  for  n  term  of  years,  aud  ex- 
cluding Indians  not  taxed,  three-fifths  of  all  other  persons.]* 
The  actual  enumeration  shall  be  made  within  three  year* 
after  the  first  meeting  of  the  Congress  of  the  t'nlted  States, 
and  within  everv  subsequent  term  of  ten  years.  In  such 
niauner  as  they  shall  by  law  direct.  The  Milliliter  of  repre- 
sentatives shall  not  exceed  one  for  every  thirty  thousand, 
but  each  State  shall  have  at  least  one  Representative;  and 
until  such  enumeration  shall  be  made  the  State  of  New 
Hampshire  shall  be  entitled  to  choose  three.  Massachusetts 
eight.  Rhode  Island  and  Providence  Plantations  one.  I  on. 
i  uecticm  five.  New  York  six,  New  Jersey  four.  Pennsylvania 
eight,  Delaware  one.  Maryland  six,  Virginia  ten,  North  Car- 
olina five,  South  Carolina  tlvc,  and  Georgia  three. 

When  vacancies  happen  In  the  Representation  from  any 
State,  the  executive  authority  thereof  shall  Issue  urltsof 
election  to  fill  such  vacancies. 

The  House  of  Representative*  shall  choose  their  Speaker 
and  other  oflicers.  and  shail  have  the  sole  power  of  Impeach- 
ment. 

sec.  3.  The  Senate  of  the  t'nitcd  States  shall  be  com- 
posed of  two  Senators  from  each  Slate,  chosen  by  the  Ivcgla- 
lalnre  thereof,  for  six  years  ;  and  each  Senator  shall  have  one 
vote. 

Immediately  after  they  shall  be  assembled  In  consequence 
of  the  first  election,  thev  shall  be  divided  as  equally  as  may 
be  Into  three  cln.-ses.  The  seals  of  the  Senators  of  the  first 
class  shall  be  vacated  at  the  expiration  of  the  second  year, 
of  the  second  class  »r  the  expiration  of  the  fourth  year,  aud, 
of  the  third  class  at  the  expiration  of  the  sixth  year,  so  that 
one  third  may  be  eho  en  every  second  year;  and  if  vacancies 
happen  hv  resignation  or  otherwise,  during  the  recess  of  the 
Legislature  of  any  State,  the  Kxecutive  thereof  may  make 
temporary  appointments  until  the  next  meeting  of  the  Leg- 
islature, which  shull  then  till  such  vacancies. 


•The  part  here  enclosed  in  brackets  was  afterward  amended 
by  the  2nd  section  of  the  Fourteenth  Amendment. 
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No  portion  ahull  be  a  Senator  who  shall  not  have  attained 
the  ago  of  thirty  yea™,  and  been  ii ltitr  year*  n  oltl/.eh  of  1  ho 
Culled  Male*,  and  who  shall  not.  when  elected,  bo  an  In- 
hahltmit  of  thin  State  for  which  ho  shall  1*  chosen. 

The  Vioo-l're*wk-nt  of  the  lulled  Mate*  ahull  be  President 
of  the  -*euate,  but  shall  hnvc  no  volt'.  unless  Ihcv  ho  equally 
divided. 

The  Senate  shall  choose  their  othor  officers,  and  also  h 
President  i/ro  /'»,i»ir..  In  tho  absence  of  tin-  Vice-President, 
or  when  ho  shall  exorcise  the  office  of  President  ol  the 
Cnlt.-d  Mate*. 

The  Senate  shall  have  the  sole  |*ivver  to  try  nli  impeaeh- 
mni'..  When  stttlngfor  that  purpose,  they  -hall  he  on  oath 
or  affirmation.  W lion  tin-  President  of  tho  Culled  Mates  Is 
tried,  the  Chief  Jirstloe  shall  preside,  and  no  |<er*nn  shall 
In-  convicted  without  tho  concurrence  of  two-third*  of  the 
members  prc*e*ut.  1 

.ludginetit  1  ii <'ii-.--  of  Impeachment  shall  not  extend  further 
than  (o  removal  from  olllee.  and  dlsquallllcatinu  to  hold  and 
enjov  any  office  of  honor,  trust,  or  nrollt  undor  the  Cnited 
(Mat..-*;  hut  the  party  convicted  shall  nevertheless  hv  liable 
nod  subject  to  indictment,  trial.  judgment,  and  punishment 
on-onllng  to  law, 

Skc.  I.  The  time*,  placoi,  and  manner  of  holding  oloctions 
for  senators  and  Representative*  shall  he  prosorlla-d  in  each 
Stale  hy  the  Legislatures  thereof ;  hut  the  Congress  may  at 
any  lime  hy  law  make  or  alter  such  regulation,  except  iu>  to 
tho  place  of  choosing  Senator*. 

The  Congress  shall  assemble  lit  least  once  In  every  year, 
and  Mich  mooting  xhal!  ho  on  tho  !lr*t  Mouduv  In  December, 
unless  they  -.hall  hy  law  appoint  a  different  day. 

Skc.  Each  House  shall  ho  tho  Judge  of  the  elections, 
return*,  and  qualification*  of  It*  ow  n  member*,  and  a  ma- 
jority of  carti  *hull  constitute  a  '|Uorum  to  do  bu*lno**  ;  hut 
a  smaller  nuniher  may  adjourn  from  day  to  day,  and  may  be 
authorized  to  compel  the  attendance,  of  absent  members,  in 
such  niunuer  aud  under  »uch  penalties  as  each  House  may 
provide. 

Karh  House  may  determine  the  rules  of  its  proceeding*, 
p>ml«h  It*  member*  for  disorderly  behavior,  and.  with  the 
concurrence  of  two  third*,  expel  a  member. 

Kaon  House  shall  keep  a  Journal  of  It*  proceedings,  and 
from  Hum-  totimo  publish  tho  same,  excepting  such  part*  as 
may  in  their  Judgment  require  secrecy;  and  the  vena  and 
nays  of  the  member*  of  either  House  on  unv  <|iie*tlou  shall, 
at  the  desire  ol  one  fifth  of  those  present,  be  entered  on  the 
Journal. 

Neither  House,  during  the  session  of  Congress. shall  with- 
out the  consent  of  the  other,  adjourn  for  more  than  three 
days,  nor  to  any  other  place  than  that  in  which  the  two 
Houses  shall  Im-  silling. 

Sr.c.  rt.  The  Senators  and  Representatives  shall  receive  a 
compensation  for  their  services,  to  l>e  ascertained  hv  law  and 
paid  out  of  the  Treasury  of  the  United  States.  Tdoy  shall 
In  all  cases,  except  treason,  felony,  and  breach  of  the  peace, 
be  privileged  from  arrest  during  their  attendance  at  the  ses- 
sion of  their  respective  Houses,  aud  in  going  to  aud  return- 
ing from  the  same;  aud  for  any  speech  or  debate  in  either 
House,  they  shall  not  be  questioned  in  any  other  place. 

No  Senator  or  Representative  shall,  during  the  time  for 
which  he  was  elected,  he  appointed  to  any  civil  office  tinder 
the  authority  of  the  l  ulled  States  which  shall  have  been 
created,  or  the  emoluments  whereof  shall  have  boon  In- 
creased,  during  such  time;  and  do  person  holding  auv  office 
under  the  Cnited  State*  shall  be  a  member  of  cither' Houae 
during  bis  continuance  In  office. 

Skc.  7.  All  bills  for  raising  revenue  shall  originate  In  the 
House  of  Representatives;  but  the  Senate  mav  propose  or 
concur  with  amendments  as  on  other  bill*. 

Kvery  bill  w  hich  shall  have  passed  the  Home  of  Repre- 
sents h  cs  and  the  Senate  shall,  U-fore  It  become  a  law.  Is-  pre- 
sented to  the  President  of  '.be  Culled  -slate*:  if  ho  approve 
he  -ball  sign  it.  but  if  not  he  shall  return  Ii,  with  hi*  objec- 
tions, to  that  House  in  which  it  shall  lone  oilginateil.  who 
shall  .■nier  the  objections  at  large  on  their    lourual  and 

proi  -I    to  reconsider   It.     If    after  such  reconsideration 

two  •  Ii  in  I*  of  the  House  shall  agree  to  pa-*  rlu-  bill,  it  shall 
be  -■•n .  together  w  ith  the  object  Ions,  to  tin-  other  Mini*.-,  hv 
which  It  shall  likewise  be  reconsidered,  anil  II  approved  by 
tuo-thir-1*  of  that  House,  it  shall  become  a  law  Hut  in  all 
sui-h  .-asc*  the  votes  of  both  I|. >u-,  -  shall  la?  dot,  nnlned  bv 
yens  Mot  iinya.  and  the  name*  of  the  per-ons  voting  for  and 
ami  u.'hlnst  the  bill  shall  lie  enlored  on  the  journal  of  each 
House  respective)).  If  any  bill  shall  not  Is-  returned  by  the 
IT •■  -  Id-  tit  within  ten  davs'  < Suudav  *  excepted .  after  It  shall 
nave  been  presented  to  him,  the  same  shall  bo  a  law  ,  In  like 
manner  as  if  In- had  signed  it.  unless  the  Congress  bv  their 
adjournment  prevent  Its  return. in  w  hich  case  it  shall'nnt  be 
a  law. 

Kvery  order,  resolution .  or  vote  to  which  the  concurrence 
of  I  be  senate  aud  House  of  ltepr>  sen'.. if  ives  mav  Is-  n.vc.sary 
texcept  on  a  question  of  adjournment  >  shall  be  presented  to 
th.  i'r.  sidoutoi  the  Cnited  MM.  *:  n-.id  before  the  -nine  shall 
take  etTeet.  shall  lie  apt-roved  by  bun.  or  la-ing  disapproved 
by  lit  in,  shall  be  repassed  bv  two  thirds  of  t  lie  Semite  and 

House  of  Representative*.  n<  rding  In  the  rules  and  Hnilta 

tloils  prescribed  In  the  ease  of  n  bill. 

>K>    S    The  Congress  shall  haw-  power 

To  lay  and  collect  taxes,  duties.  I m posts,  mid  e  xcise*,  to 
pa)  t  no  debt-   ami    provide  f.     :bo     .uniuou   dole;, so  and 


welfare  of  the  Cnited  stales:  but  all  duties,  Imposts,  and 
excises  .ball  Ik-  uniform  throughout  the  Culled  Slates: 

To  borrow  money  on  the  credit  of  the  Cnited  States; 

To  regulate  commerce  with  foreign  nations,  and  among  the 
several  states,  and  with  tho  Indian  tni.es: 

To  establish  a  uniform  ruleoi  naturalization,  and  uniform 
laws  on  the  subject  of  bankruptcies  throughout  the  Cnited 
States; 

To  coin  money,  regulate  the  value  thereof,  and  of  foreign 
coin,  and  tlx  the  standard  of  weights  aud  measures: 

To  provide  for  the  punishment  ol  counterfeiting  the  secur- 
ities and  current  coin  of  tho  Cnited  Slates ; 

To  establish  post  offices  aud  liost-ronqV* : 

To  promote  the  progress  of  science  and  u*eful  arts,  hy 
securing  for  limited  times  to  authors  and  Inventors  the 
exclusive  right  to  their  respective  writings  and  discoveries; 

To  constitute  tribunals  inferior  to  the  supreme  Conn : 

To  detliie  and  punish  piracies  and  felonies  committed  on 
the  high  seas,  and  offenses  against  the  law  of  nations; 

To  declare  war,  to  grant  letters  of  marque  and  reprisal, and 
make  rules  concerning  captures  on  laud  and  water; 

To  raise  and  support  the  armies,  but  no  appropria- 
tion ol  iiioiiev  to  that  use  shall  he  for  a  longer  term  than 
two  years ; 

To  provide  and  maintain  a  navy; 

To  make  rules  for  the  government  and  regulation  of  the 
laud  ami  naval  forces: 

To  provide  for  calling  forth  the  militia  to  execute  the 
laws  of  the  Colon,  suppress  Insurrections,  and  repel  in- 
vasions ; 

To  provide  for  organizing,  arming,  and  disciplining  the 
niilllia,  anil  for  governing  such  part  of  them  as  may  la-  em- 
ployed In  the  service  of  the  Cnited  States,  reserving  to  the 
Slates  respectively  the  appointment  of  the  officers,  and  the 
authority  of  training  the  inllltla  according  to  the  discipline 
prescribed  by  Congress; 

To  exercise  exclusive  legislation  In  all  cases  whatsoever, 
over  such  district  (not  exceeding  ten  mileB  square)  as  may, 
by  cession  of  particular  States  and  the  acceptance  of  Con- 
gress, become  the  seat  of  the  Covernment  of  the  Cnited 
States  and  to  exercise  like  authority  over  all  place*  pur- 
chased by  the  consent  of  the  legislature  in  which  the  same 
shall  be.  for  the  erection  of  fort*,  magazine*,  arsenals,  dock- 
yards.and  all  other  needful  buildings:-  And, 

To  make  all  laws  which  shall  1s(  necessary  aud  proper 
for  carrying  into  execution  the  foregoing  powers,  and 
all  other  powers  vested  by  this  Constitution  In  the  tiov- 
crntuent  of  the  Culled  states, or  In  any  department  or  officer 
thereof. 

Sri.  V.  The  migration  or  Importation  of  such  persons  as 
any  of  the  State*  now  existing  shall  think  proper  to  admit 
shall  not  tie  prohibited  by  the  Congress  prior  to  the  year  on* 
thousand  eight  hundred  and  eight,  but  a  tax  or  duty  may  be 
Imposed  upon  such  importation,  not  exceeding  ten  dollan 
for  each  person. 

The  privilege  of  the  writ  of  habeas  corpus  shall  not  be 
suspended,  unless  when  In  cases  of  rebellion  or  Invasion  the 
public  safety  may  require  It 

No  bill  of  attainder  ur  ex  post  facto  law-  shall  be  passed. 

No  capitation  or  other  direct  tux  shall  be  laid,  unless  (n 
proportion  to  the  con  us  or  enumeration  hereinbefore  di- 
rected Ut  be  taken. 

No  tax  or  duty  shall  be  laid  on  any  article  ex|sorted  from 
any  State. 

No  preference  shall  be  given  by  any  regulation  of  com- 
Trieree  or  revenue  lo  the  isirls  of  one  Male  over  those  of  au- 
other;  nor  shall  vessels  bound  to.  or  from,  one  Slate,  be 
obliged  to  enter,  clear  or  pay  duties  In  another. 

No  motley  shall  be  drawn  from  the  treasury,  but  In  conse- 
quence of  appropriations  made  by  law  ;  and  a  regular  state- 
ment and  iii-count  of  the  ri  e.  lnts  uiul  expenditures  of  all 
public  IliiilleV  -hull  be  pllb!l-ln  it  Iron]  time  to  time. 

No  title  of  hi.l.ilitv  hh.ill  be  granted  by  the  Cllltod  States; 
and  no  p.  ixui  holding  any  office  of  trust  or  profit  under 
them,  shall,  without  the  consent  of  the  Congress,  accept  of 
any  present,  emoioii.oiit.nll.ee.  or  title. of  any  kind  what- 
ever, from  nny  Line,  prince. or  foreign  State. 

S»:<  lo.  No  Mute  shall  enter  into  any  treaty,  alliance,  or 
confederation  :  grant  letters  of  marque  and  "reprisal ;  eoln 
money  .  emit  bills  of  credit;  make  anything  but  gold  aud 
sliver  coin  n  lender  in  pavmcut  of  debts  ;  pass  any  bill  of  at- 
tainder, ex  post  facto  law.  or  law  Impairing  Ihe  obligations 
of  contracts  ;  or  grant  any  title  of  midll'lv. 

No  state  shall,  w  ithout  tl  ui*ont  of  the  Congress,  lay  any 

imposts  or  duties  on  Imports  or  exports,  except  what  may  be 
absolutely  necessary  for  executing  Its  Inspeotton  law  s  .  ntul 
the  not  produce  of  all  duties  and  nnpnsls.  laid  by  any  Milli- 
on Import*  or  exports,  slut! I  bo  for  the  n-o  of  the  Treasury  of 
the  Inl'.ed  States;  mid  all  such  law*. hall  be  subject  lo  the 
rev '.Ion  and  control  of  the  Congress 

No  state  shall.  with.v,;t  tho  consent  of  C  ongress.  It-v  any 
duty  of  iouiuii:e,  keep  troop*,  or  -hips  of  war.  in  time  of 
peace,  outer  Into  unv  agreement  or  compact  with  another 
Sl.-e  e.  or  with  u  foreign  power,  or  engage  III  war,  unless  ac- 
tually Invaded,  or  in  such  imminent  danger  a*  r  ill  not  admit 
of  .lolav. 


A  KT  tl  I  K  11. 


Srt-rtoMi  I.  The  executiv  e  power  shall  Is?  vested  lo  a  l're'i- 
dent  of  '.lie  Culled  stales  of  Americu.  He  shall  ho'.d  his  office 
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du.-ing  the  term  of  four  years,  and.  together  with  the  \  Ice- 
Pr<  sldent.  cluwn  for  the  same  term,  be  elected  as  follow  s  " 

Kach  State  shall  appoint,  in  such  manner  a*  the  lA-gisla- 
ture  t  hereof  ma)  direct,  u  number  of  elector*.  equal  to  the 
whole  number  of  Senator*  and  Representatives  to  which  the 
State  may  be  entitled  I ti  t he  (oiigrcs*;  hut  no  Senator  or 
Representative,  or  person  holding  mi  office  of  trust  or  profit 
under  the  United  State*.  shall  he  appointed  an  elector. 

[The  elector*  shall  meet  in  their  respective  State*  and  vote 
by  l.nl lot  for  two  person*,  of  w  hom  one  at  least  shall  not  he 
au  inhabitant  of  the  name  state  with  themselves  And  they 
•hall  make  a  list  of  all  the  persona  voted  for.  and  of  the 
number  of  vote*  for  each :  w  hich  list  they  shall  sign  and 
certify,  and  transmit  sealed  to  the  seat  of  the  linveminclit  of 
the  I'nited  States,  directed  to  the  President  of  the  Semite. 
The  President  of  the  Senatu  Hhull.  In  presence  of  the  Senate 
and  House  of  Representative*.  Opel)  all  the  certificate*.  u!nl 
the  votes  shall  then  be  counted.  The  person  bin  lug  the 
create*!  number  of  vote*  shall  lie  the  President.  If  such  num- 
ber be  a  majority  of  the  whole  number  of  electors  appointed  : 
ami  If  therein?  more  than  one  who  have  such  majority,  and 
have  au  e«|ual  number  of  vote*,  then  the  House  of  Represen- 
tatives shall  Immediately  choose  by  ballot  one  of  them  for 
President :  and  if  no  person  have  a  majority,  then  from  the 
five  highest  on  the  list  the  said  House  shall  In  like  manner 
choose  the  President.  Hut  In  choosing  the  President  the 
Totes  shall  be  taken  by  States,  the  representation  from  each 
Btate  having  one  vote:  a  quorum  for  this  purpose  shall  con- 
sist of  a  member  or  members  from  two-thirds  of  the  States, 
and  a  majority  of  all  the  states  shall  be  necessary  to  a 
choice.  In  every  case,  after  the  choice  of  the  President,  the 
person  hav lug  t lie  greatest  iiiiiiiIht  of  votes  of  the  electors 
•hall  be  t'je  Vice-President.  Hut  if  there  should  remain 
two  or  more  w  ho  have  equal  votes,  the  Senate  shall  choose 
Irom  them  by  ballot  the  \rIce-President.]* 

The  Congress  may  determine  the  time  of  choosing  the 
elector*,  and  the  day  on  which  they  shall  give  their  votes; 
which  day  shall  be  the  same  throughout  the  United  Stales. 

No  person  except  n  natural  born  citizen,  or  a  citizen  of  the 
I  nited  States  at  the  time  of  the  adoption  of  this  Constitu- 
tion, shall  he  eligible  to  the  oflice  of  President ;  neither  shall 
any  person  be  eligible  to  that  oflice  who  shall  not  have  at- 
tained to  the  age  of  thirty-five  year*,  and  been  fourteeu  years 
a  resident  within  the  United  States. 

In  case  of  the  removal  Of  the  President  from  office,  or  of 
Kl*  death,  resignation,  or  Inability  to  discharge  the  powers 
and  duties  of  the  said  ofllee.  the  same  shall  devolve  ou  the 
Vice-President,  and  the  Congress  may  by  law  nrovidc  for 
the  case  of  removal, death,  resignation,  of  inability,  both  of 
the  Pesldent  and  Vice-President,  declaring  what  ohlcer  shall 
then  acta*  President,  and  such  officer  shall  act  accordingly 
nut!)  the  .Usability  be  removed,  or  a  President  shall  be 
elected. 

The  President  shall,  at  stated  times,  receive  for  his  serv- 
ice* a  compensation  which  shall  neither  be  increased  nor 
diminished  during  the  period  for  which  he  shall  have  been 
elected,  and  he  shall  not  receive  within  that  |x-rlod  any 
other  emolument  from  the  l  ulled  States,  or  any  of  them. 

Before  he  enter  on  the  execution  of  his  oflice  he  shall  take 
th  following  oath  or  affirmation: 

'I  do  solemnly  swear  inr  affirm)  that  I  will  faithfully  exe- 
cute the  oflice  of  Pre-ldent  of  the  I'nited  Stab's,  and  will,  to 
the  best  of  my  ability,  preserve,  protect,  and  defend  the 
Constitution  of  the  l  ulled  States." 

Skc  2.  The  President  shall  be  commiuidcr-in-clilef  of  the 
Army,  and  Navy  of  the  United  States,  and  of  the  militia  of 
the  several  States,  w  hen  called  Into  t lit-  active  service  of  the 
United  States :  be  may  require  the  opinion.  In  w  riting,  of 
the  principal  officer  "in.each  of  the  executive  departments 
upon  any  subject  relating  to  the  duties  of  their  respective 
offices,  and  he  shall  have  pow  er  to  grant  reprieve*  and  par- 
dons (or Offenses  against  the  C tilted  states,  except  In  cases  of 
impeachment. 

He  shall  have  power,  by  and  with  the  advice  and  consent 
of  the  Senate,  to  make  treaties,  provided  two-thirds  of  the 
Senators  present  concur;  and  he  shall  nominate,  and  by  and 
with  the  advice  and  consent  of  the  Senate,  shall  appoint 
embassadors,  other  public  ministers  and  consuls,  judges  of 
the  Supreme  Court,  and  all  other  officers  of  the  I'nited 
States,  whose  appointments  are  nor  herein  otherw  ise  pro- 
vided for,  and  w  filch  shall  be  established  bv  law;  but  the 
Congress  mav  bv  law  vest  the  appointment  of  such  inferior 
officers,  as  they  think  proper.  In  the  President  alone,  in  the 
courts  of  law.  or  in  the  heads  of  departments. 

The  President  shall  have  power  to  fill  n\  all  vacancies 
that  may  happen  during  the  rece-s  of  the  Senate,  by  granting 
com  missions  which  shall  expire  at  the  end  of  their  next 
session. 

Si.i:  He  shall  from  time  to  time  give  to  the  Congress  in- 
formation of  the  state  of  the  Union,  and  recommend  to 
their  consideration  such  measure*  a*  he  shall  ludge  neces- 
sary and  expedient;  he  may.  on  extraordinary  occasions, 
convene  both  Houses,  or  cither  of  them.  :«!>•(  In  ease  of 
disagreement  between  them  with  respect  to  the  lime  of 
adjournment,  he  mav  adjourn  them  to  such  time  as  he  shall 
think  proper;  he  shall  receive  embassadors  a:ul  other  public 
ministers,  and  be  shall  take  can-  that  the  law*  be  faithfully 


♦This  clause  of  the  Constitution  has  been  annulled  .  see  i.'th 
Article  of  the  Amendments. 


executed,  and  he  shall  commission  all  the  officers  of  the 
l  ulled  states. 

Skc.  4.  The  President.  Vice-President,  and  all  civil  officers 
of  the  United  States,  shall  be  removed  from  office  on  Im- 
iM»achnient  for.  and  conviction  of,  treason,  bribery,  or  other 
high  crimes  and  misdemeanors. 

AltTlCI.K  III. 

Sec.  1.  The  judicial  power  of  the  United  State*  shall  be 
vested  in  one  Supreme  Court,  and  In  such  inferior  court*  as 
the  Congress  may  from  time  to  time  ordain  and  establish. 
The  Judge*  both  of  the  Supreme  and  Inferior  courts  .hall 
hold  their  offices  during  good  l  ehav  lor,  »!id  shall  at  stated 
times,  receive  for  their  services  a  compensation  which  shall 
not  be  diminished  during  their  continuance  in  office. 

Skc.  The  judicial  pow  er  shall  extend  to  nil  cases,  in  law 
and  equity,  arising  under  this  Constitution,  the  law*  of  the 
United  States, ami  treaties  made,  or  which  shall  be  made, 
under  their  authority;  to  all  cases  affecting  embassadors, 
other  public  ministers,  and  consuls;  to  all  eases  of  admir- 
alty and  maritime  jurisdiction;  to  controversies  to  which 
the  United  States  shall  be  a  party  ;  to  controversies  between 
two  or  more  States;  between  a  State  and  eltixen*  of  another 
State;  between  citizen*  of  different  States  :  U-lweeu  citizens 
of  the  same  Estate  claiming  lands  under  grants  of  different 
States,  and  between  a  State  or  the  eiti/eu  thereof. and  foreign 
States,  citizens,  or  subjects. 

In  all  cases  affecting  embassadors,  other  public  ministers, 
aud  consuls,  and  those  In  which  a  State  shall  be  purl v,  the 
Supreme  Court  shall  have  original  Jurisdiction.  In  all  the 
other  cases  l>efore  mentioned,  the  Supreme  Court  shall  have 
appellate  jurisdiction,  both  as  to  law  and  fact,  w  ith  such  ex- 
ceptions and  under  such  regulations  ^  m0  Congre**  shall 
make. 

The  trial  of  all  crimes,  except  In  cases  of  Impeachment, 
shall  be  by  jury)  and  such  trial  shall  be  held  In  the  State 
where  the  said  crime  shall  have  been  committed:  but  when 
not  committed  within  any  State,  the  trial  shall  l»e  at  such 
place  oi  places  as  the  Congress  may  by  law  have  directed. 

Sec. 8.  Treason  against  the  l  ulled  State*  shall  consist  only 
In  levying  war  against  them. or  in  adhering  to  their  enemies, 
giving  t'.em  aid  and  comfort.  No  person  shall  be  convicted 
of  treason  unless  on  the  testimony  of  two  witnesses*  to  the 
same  overt  act,  or  on  confession  fn  oisen  court. 

The  Congress  shall  have  power  to  declare  the  punishment 
of  treason,  but  no  attainder  of  treason  shall  work  corruption 
of  blood  or  forfeiture  except  during  the  life  of  the  person 
attainted. 

ARTKI.K  IV. 

Skc.  1.  Full  faith  and  credit  shall  be  given  In  each  State  to 
the  public  acts,  records,  and  judicial  proceedings  of  every 
other  State.  And  the  Congress  may  by  general  laws  pre- 
scribe the  manner  In  which  such  acts,  records,  and  proceed- 
ings shall  Ih?  proved,  and  the  effect  thereof. 

Sri  .  2.  The  citizens  of  each  Stale  shall  las  entitled  to  all 
privileges  and  Immunities  of  citizens  in  the  several  States. 

A  person  charged  in  any  State  with  treason,  felony,  or 
other  crime,  who  shall  flee  from  Justice,  and  be  found  in  an- 
other state,  shall  on  demand  of  the  executive  authority  of 
the  State  from  w  hich  he  fled  be  delivered  up,  to  lie  removed 
to  the  State  having  Jurisdiction  of  the  crime. 

No  person  held  to  service  or  labor  in  oue  State,  under  the 
laws  therof,  escaping  Into  another  shall.  In  consequence  of 
any  law  or  regulation  therein,  lie  d!seharg»d  from  such  ser- 
vice or  labor,  but  *ha!l  be  delivered  up  on  claim  o(  the  party 
to  whom  such  service  or  labor  may  be  due. 

Sec  It.  New  States  may  be  admitted  by  the  Congress  Into 
this  Union;  but  no  new  State  shall  be  formed  or  erected 
within  the  jurisdiction  of  any  other  State;  nor  any  State 
formed  by  the  Junction  of  two  or  more  State*,  or  pint*  of 
State*,  without  the  consent  of  the  Legislatures  of  the  States 
concerned  as  well  as  the  Congress. 

The  Congress  shall  have  power  to  dispose  of  and  make  all 
needful  rules  and  regulations  respecting  the  territory  and 
other  property  belonging  to  the  United  Slates;  and  nothing 
in  this  constitution  shall  be  so  construed  as  to  prejudice 
any  claim  of  the  United  States,  or  of  any  particular  Slate. 

Skc.  I.  The  United  State*  shall  guarantee  to  every  state  in 
the  Union  a  republican  form  of  government,  and  -hall  pro- 
tect each  of  them  against  Invasion,  and.  on  application  of 
the  Legislature  or  of  the  Executive  <  when  the  l.cy.slatlire 
cannot  be  convened  I.  against  domestic  violence. 

ARTICLE  V. 

The  Congress,  whenever  two-thirds  of  both  Houses  shall 
deem  It  necessary,  shall  propose  amendments  to  this  Con- 
stitution, or  on  the  application  of  the  Legislature*  of  two- 
thirds  of  the  several  States,  shall  call  n  convention  for  pro 
posing  amendments  to  the  Constitution,  which.  In  either 
case,  shall  b-  valid,  to  all  intents  and  purposes,  as  i.jrt  of 
this  Constitution,  when  rat  I  tied  by  the  legislature*  of  threc- 
h.'irth*  of  the  several  States,  or"  bv  Convention  In  three- 
fourth*  I  hereof,  as  the  one  or  the  other  mode  of  ratllieatlon 
inuy  he  propo-cd  by  the  Congress  ;  provided  that  no  amend- 
ment which  may  be  made  prior  to  the  year  one  thousand 
eight  hundred  and  eight,  shall  i;i  any  manner  affect  the  first 
and  fourth  clauses  in  the  ninth  section  of  the  first  article, 

and  tint  no  state,  without  Its   iseut .  shall  be  deprived  ol 

it*  equal  right  of  suffrage  in  the  Senate. 
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Article  vi. 

All  debts  con triic Ivil  niul  engagement*  entered  into,  before 
the  adoption  of  tin-  Constitution,  shall  lie  as  valid  against 
the  ratted  States  under  thin  I  oustitution  as  under  the  Con- 
federation. 

This  Constitution,  and  the  lawn  of  the  1'nlted  State.-*  which 
shall  l»c  made  l:i  pursuance  thereof ;  ami  all  treaties  made, 
or  which  "hull  In-  made,  under  the  authority  of  the  I  nited 
States,  shall  he  the  supreme  law  of  the  laud ;  and  the  Judges 
In  every  .state  ahull  he  hound  thereby,  anything  in  the  Con- 
stitution or  laws  in  any  State  to  the  contrary  uolwith' 
standing. 

The  Senators  and  Representatives  U-fore  mentioned,  and 
the  members  of  the  several  State  Legislatures,  and  all  exeeu- 
tive  and  judicial  o Ulcer's,  both  of  the  I'nited  Slates  and  of 
the  several  : States,  shall  be  bound,  bv  oath  or  atli  riiiMtkui,  to 
support  this  constitution;  but  no  religious  lest  shall  ever  he 
required  as  a  qualification  to  any  ollicc  or  public  trust  under 
the  United  States. 

ARTICLE  VII. 

The  ratification  of  the  Convention  of  nine  States  shall  be 
sufficient  for  the  establishment  oi  this  Constitution  between 
the  states  so  Tatlfyiug  the  same. 

Done  in  Convention  by  Ihe  Cuntilmous  Consent  of  the 
States  nrcscnt  the  Seventeenth  Day  of  September,  In  the 
Year  of  our  l.onl  one  thousand  seven  hunorcd  and  Eighty- 
sevell.  anil  of  the  independence  of  the  I'nlted  States  of  Amer- 
ica the  Twelfth.  In  Witness  whereof  We  have  hereunto 
subscribed  our  Names. 

<;i;o  WASHINGTON. 
Prcsldt.  and  Deputy  from  Virginia. 


Langdou 
Nicholas  Oilman. 

J/rj««rii-nu'r//«. 
Nathaniel  Gorman. 
Rufns  King. 

Convreticut. 
Wm.  Sum  I .  Johnson. 
Roger  .Sherman. 

.W  Yori. 
Alexander  Hamilton. 

Si  »'  Jt  r*<  y. 

Wll :  Livingstone. 
David  Brearley, 
Win.  Patcrsou. 
Jona.  Dayton 

Prnnnjlnini'i. 
B.  Franklin. 
Rcbt.  Morris. 
Tbo:  Kltxslmons. 
James  Wilson. 
Thomas  Mlflllu, 
tleo :  Clymer, 
Jared  Irigersoll, 


Incersoll, 
:  Morris. 


Attest: 


Dff/nr.ir--. 

(ieo:  Head, 
John  Dickinson. 
Jaco;  llroom. 
(•mining  Bedford.  Jun'r. 
Klchard  Basset  l. 

M <i  ry  /<!»*.'. 

.Inmes  M' Henry, 

Danl  Carroll, 

Dnu  :  of  St.  Thus.  Jeuifer. 

1'.  n,hn a. 

John  Bluir. 

James  Madison.  Jr. 

Sorlti  Crolimi. 
Wm.  Blount, 
Hu.  Williamson. 
KlclCd  Dobbs  Slight. 

.S.<u(/i  »"'<ir»ifi«!i. 

.1    ]{ lit  ledge, 

Charles  Plnekucy. 

Charles  Cotesworth  Pinckuey, 

Pierce  Butler, 

il'nrgi-i. 
William  Few, 
Abr.  Baldwin. 
William  Ja< kson.  SteTttnry. 


riRST  TKN  AMENDMENTS— 1791. 
A KT I r i. r.  i. 

Congress  shall  make  no  law  respecting  nn  esiabllshment  of 
religion,  or  prohibiting  the  free  exercise  thereof ;  or  abrldg- 


f  the  press:  or  the  rltilit  of  the 
d  to  petition  the  C.overn- 


Ion,  or  pre 
ing  the  freodom  of  speed 
people  peaceablv  to  assemble,  an 
meut  (or  a  redress  of  grievances. 

ARTICLE  II. 

A  well-regulated  militia  being  necessary  to  the  security  of 
a  free  State,  the  right  of  the  people  to  keep  mid  l>car  arms 
shall  not  he  Infringed. 

AkticLK  III. 

No  soldier  shall  in  time  of  peace  lie  quartered  In  any  house 
without  the  consent  of  the  owner,  nor  in  time  of  war,  but  in 
a  manner  to  lie  prescribed  by  law. 

Aim.  li:  n 

The  right  of  the  people  to       secure  in  their  persons, 
-  ises,  papers,  and  ciTccis,  aealnst  unreasonable  searches 
I  seiiiires.  shall  not  be  violated,  and  no  warrants  shall 
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e  but  upon  probable  cause,  supported  bv  oath  or  ntfrma- 
,  and  partlcularlv  describing  the  place  to  be  searched, 
and  the  persons  or  things  to  be  seined. 

ARTICLE  V. 

No  person  shall  be  held  to  answer  for  a  capital  or  other w  l»c 
Infamous  crime,  unless  on  a  presentment  or  indictment  oi  a 
Grand  Jury,  except  In  cases  nrlsliiK  In  the  land  or  naval 
force*,  or  In  the  militia  when  in  actual  service  In  lime  of 
war  or  public  danger:  nor  shall  urn  person  be  subjei  I  for  the 
same  offense  to  be  twice  put  In  jeopardy  of  life  or  Uuib;  nor 
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shall  he  lie  compelled  in  any  criminal  cose  to  he  ft  witness 
against  himself  nor  be  deprived  of  Hie,  liberty,  or  property, 
without  due  process  of  law  .  nor  shall  private  property  be 
taken  for  public  use  without  just  compensation. 

ARTICLE  VI. 

In  all  criminal  prosecutions  the  accused  shall  enjoy  the 
right  ton  speedy  and  public  trial. by  an  Iminirtlal  Jury  of  the 
State  and  district  wherein  the  crime  shall  have  been  com- 
mitted, which  district  shall  have  previously  been  ascer- 
tained by  law.  and  to  be  Informed  of  the  nature  aud  cause  of 
the  accusation;  to  be  confronted  with  the  witnesses  against 
him  ;  to  have  coinpulsorv  process  for  obtaining  witnesses  in 
his  favor,  und  to  have  the  assistance  of  counsel  for  his  de- 
fense. 

ARTICLE  VII. 

In  suits  at  common  law,  where  the  value  In  controversy 
shall  exceed  twenty  dollars,  the  right  of  trial  by  jury  shall 
be  preserved,  aud  no  fact  tried  by  a  jury  shall  be  otherwise 
re  examined  In  any  court  of  the  I'nlted 
Ing  to  the  rules  of  the  common  law. 

ARTICLE  vm. 

Excessive  ball  shall  not  be  required,  nor  excessive  tines  be 
imposed,  nor  cruel  nor  unusual  punishments  Inflicted. 
Article  IX. 

The  enumeration.  In  the  Constitution,  of  certain  rights 
shall  not  be  construed  to  deny  or  disparage  others  retained 
by  the  people. 

Article  x. 

The  powers  not  delegated  to  the  I'nlted  States  by  the  Con- 
stitution, nor  prohibited  by  it  to  the  States,  are  reserved  to 
the  States  respectively,  or  to  the  people. 

ELEVENTH  A  M  K  N  D  M  K  N  T-  - 1 7 98. 
ARTICLE  XI. 

The  judicial  power  of  the  l  ulled  Stales  shall  Dot  be  con 
strued  to  extend  to  anv  suit  in  law  or  iquitv,  commenced  or 
prosecuted  against  oue  of  the  Cuited  .-states  bv  citizens  of 
another  State,  or  by  citizens  or  subjects  of  any  foreign  State. 

T W  V  VKT1I  A  M  E  N  DM  E  NT-  1-SM. 
Aktii  i.r.  xn. 

The  Electors  shall  meet  In  their  respective  States  and  vote 
by  ballot  for  President  and  Vice-President,  one  of  w  hom,  at 
least,  shall  not  !*•  an  inhabitant  of  the  same  stale  with  them- 
selves. Thev  shall  name  in  I  heir  ballots  the  person  voted  for 
as  President' and  in  distinct  ballots  the  person  voted  for  as 
Vice-President,  and  they  shall  make  distinct  lists  ol  all 
persons  voted  lor  as  President .  and  of  all  persons  voted  for 
as  Vice-Presldeni.and  of  the  number  of  votes  for  each,  w  hich 
lists  they  shall  sign  and  certify,  and  transmit  sealed  to  the 
seat  of  the  (.o\ernmcnl  of  the  l  ulled  Stales,  directed  to  the 
President  of  the  Senate  The  President  ol  the  Senate  shall, 
in  presence  of  the  Semite  and  House  oi  Representatives,  open 
all  the  cert  llicalc*  and  the  votes  shall  then  be  couuted  ,— The 
person  having  the  greatest  number  of  votes  for  President 
shall  be  the  President,  if  such  number  l>e  a  majority  of  the 
w  hole  number  of  Electors  appointed,  and  If  no  such  person 
have  such  majority,  then  from  Ihe  persons  having  the  highest 
iiuniK  rs  not  exceeding  three  on  the  list  of  those  voted  for  as 
President,  the  House  of  Representatives  shall  choose  Imme- 
diately, by  ballot,  the  President.  But  in  choosing  the  Presi- 
dent, ihe  votes  shall  be  taken  by  states,  the  representation 
from  each  state  hav  ing  one  vote  ;  a  quorum  for  this  purpose 
shall  consist  of  a  member  or  members  from  two  thirds  of 
the  States. und  a  miiiorltv  of  all  tin-  Stales  shall  be  necessary 
toachoice.  And  If  ihe  House  of  Representatives  shall  not 
choose  n  President,  whenever  the  right  of  choice  shall  de- 
volve upon  them.  Is  fore  the  fourth  (lav  of  March  next  follow- 
ing, then  the  Vice-President  shall  act  as  President. as  hi  case 
of  the  death  or  other  constitutional  disability  of  the  Presi- 
dent. The  person  havfug  the  greatest  number  of  voles  as 
Vice-President  shall  be  Vice  President  If  such  number  be  a 
majority  of  'he  w  hole  number  of  Electors  appointed,  and  if 
no  person  have  a  majority,  then  from  the  two  highest  num- 
bers in)  the  list,  the  Seuate  shall  choose  the  Vice-President: 
a  quorum  for  the  purpose  shall  consist  of  two  thirds  of  tho 
w  hole  number  of  senators,  and  a  maiorllv  of  the  w  hole  num- 
ber shall  be  necessary  to  a  choice.  But  no  person  constitu- 
tionally ineligible  to  the  ollice  of  President  shall  1*  eligible 
to  that  Of  Vice-President  Of  the  Pulled  States. 

THIRTEENTH  AM  EN  DM  E. NT-IK.'.. 

ARTICLE  XIII. 

Section  l.  Neither  slavery  nor  involuntary  scrvltndcexeept 
as  a  punishment  (or  crime,  whereof  the  party  shall  have 
been  duly  convicted,  shall  exist  within  the  I'nited  Stale*,  or 
any  place  subject  to  their  jurisdiction. 

Sec.  2.  Congress  shall  have  power  toenforco  this  article 
by  appropriate  legislation 

KO  V  RTE  E  NTH  A M  E N DM  ENT — ls&i. 

i  :t ti  :  t.  xiv. 

Section  1.  All  persons  born  or  naturalized  in  the  I'nlted 
States,  and  subject  to  the  jurisdiction  thereof,  are  citizens 
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of  the  foiled  Mates  and  of  (he  Mute  In  which  thev  reside.  ( 
No  State  shall  make  or  enforce  uny  1««  which  shalf  abridge 
the  privileges  or  immunities  of  cltlncns  oi  the  I'ulted  states : 
nor  Hhu!  1  an v  Slate  depi  Ive  uny  person  of   life,   liberty,   or  , 
properlv  without  dm-  process  of  law,  nor  denv  to  any  |«t«oii  ; 
within  ft*  jurisdiction  the  cuiial  protection  of  Hie  law*. 

Sue.  J.    Ke|.ioseti(ntive*   -hall  ne  apportioned  anionic  the  ' 
several  Mates  accord  Inn  to  Iheir  respective  numbers,  count- 
ing the  whole  number  of  o.-rsoiis  in  each  Mate,  including 
Indian*  not  taxed.    Hut  when  the  right  to  vote  at  any  otee-  | 
Hon  for  the  choice  of  Electors  for  President  and  Vicc  l'rr-I-  , 
dent  of  the  l  uited  States,  reprcscti'iitivc*  In  Congress,  the 
executive  and  judical  ottlcers  of  u  Stale,  or  the  un-mlters  of  ( 
the  Legislature  thereof.  Is  denied  to  any  o!  the  mule  inhabit-  ' 
ants  of  soii'li  Mate.lielnir  t«e!ity-oue  yeai-of  age,  and  citi-  ' 
ten*  of  the  I." tilted  Stale*,  or  In'auy  w iiy  ishiidg.-d,  except  for  | 
partlci)a»tk»i  in  rebellion  or  other  crime,  (he  ha*is  of  rcpre-  I 
•ehtation  therein  -hall  be  reduced  in  Ho   propotdou  which 
the  iinmln?r  of  such  male  cillxcin  shall  bear  to  the  whole 
number  of  male  citizen!)  twenty  one  years  of  age  in  nuch 
state 

St:o.  .1.    No  person  shall  (*•  a  Senator  or  ttepresenlntive  I 
in  <  ongress.  or  K  lector  of  President  or  Vfce  -President,  or  i 
hold  any  ofhce.  cU  11  or  military,  under  the  I  lilted  Slates,  i 
or  under  anv  State.  who,  having  previously  taken  an  oath  as 
a  member  of  Congress,  or  as  nti  oificer  of  VW  Inked  States, 
or  as  a  member  of  any  Slate  Legislature,  or  as  an  executive 
or  judicial  oiheerof  any  state,  to  support  the  Cousliditlou  i 
of  the  Inked  states. shall  have  engaged  in  insurrection  or 
rebellion  against  the  same,  or  given  aid  or  comfort  to  the 
enemies  thereof.    Ittlt  Congress  inny,  by  u  vote  of  two  thirds 
td  each  House,  remove  such  disahllltv. 

SEC.  4.  The  validity  of  the  public  debt  of  the  fulled 
Stales,  niiilinrUed  bv  law.  including  debts  incurred  by  pay 
ment  of  pensions  ami  bounties  for  services  In  suppressing 
insurrection  or  rebellion  shall  not  lie  c|tie*tion«il.  Hut 
neither  the  foiled  Stales  nor  anv  other  State  shall  assume 
or  pay  any  del>(  or  obligation  Incurred  ill  hid  of  insurrection 
or  rclwlllon  against  tl..-  Coiled  State*,  or  any  claim  for  the 
loss  or  emancipation  of  anv  slave,  but  all  such  debt*,  obliga- 
tion*, and  claims  shall  (>c  lield  illegal  and  void. 

Skc  .Y    That    <  ongress  shall  have  power  to  enforce,  by  ap- 
propriate legislation, the  provisions  of  tills  article. 

KI KT  K  E  NTH  A  M  EN  I  >M  E  N  T— IhTO. 
AKTIi  I  K  XV. 

8K«-i:os  1.  The  rightof  citlxensof  the  flitted  States  to  vote 
ahull  not  la- denied  or  abridged  by  the  l'  ulted  suite*,  or  by 
any  state,  on  account  uf  race,  color,  or  previous  condition  of 
«er\  ttiidc. 

sue.       Congress  .liall  have  power  to  ouforee  this  article 
by  appropriate  legislation. 

Ratification  ok  tub  Constitution  ami  AMEND- 
MENTS. 

Tli*»  Constitution  was  adopted  by  a  Convention 
of  the  States  field  in  Philadelphia,  Pa.,  Sept.  I", 
17H7;  and  il  was  aubse>|uently  adopted  by  the  sev- 
eral Slate  Legislatures  at  the  date*  and  in  the 
order  follow  in"  : 

Delaware,  December  7,  17S7. 

Pennsylvania,  December  12,  1787. 

New  Jersey,  December  IS,  I7S7. 

Georgia.  January  2,  17S8. 

Conned  ieut.  January  9,  17SS. 

Massachusetts,  February  11,  17S8. 

Marvland,  April  2S.  17ss. 

South  Carolina,  .May  23,  1788. 

New  Hampshire,  June  21,  1788. 

Virginia.  June  2(5,  1788. 

New  York.  July  20,  17SS. 

North  Carolina,  November  21,  17S9. 

Rhode  Island.  May  2".  1790. 

The  State  of  Vermont,  by  convention,  ratified 
t!i.- Constitution.  January  10,  1750.  and  was,  by  an 
act  of  Congress  of  February  i  s,  1701 ,  "received'  and 
ndmitted  into  this  t'nion  as  a  new  and  entire 
member  of  the  United  State*  of  America." 

KttHfirtitioH  of  First  T<  »  Amen'lmrut*. 

The,  first  ten  amendments  (with  two  others 
which  were  not  adopted  by  the  requisite  number 
of  Suites— *ee  Constitution  I  were  submitted  to  the 
State  Legislatures  by  a  resolution  of  Congress 
which  was  adopted  by  that  body  at  itsflrst  session, 
s.  ;.i  2-'».  1 .  and  was  ratified  by  the  several  Leg- 
is  I  tturcs  as  follows- 
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New  Jersey.  November  20,  17*9. 
Maryland,  December  15J,  17S9. 
North  Carolina.  December  22.  1789. 
South  Carolina,  January  1!'.  1790. 
New  Hampshire.  January  27),  1790. 
Delaware,  January  2\  17!*i. 
Pennsylvania.  March  Iti.  17IHJ. 
New  York,  March  27.  1790. 
Rhode  Island,  June  15,  1790. 
Vermont,  November  3.  1791. 
Virginia,  December  15,  1791. 

The  acts  of  the  State  Legislatures  ratifying  the 
Amendments  were  transmitted  by  the  Coventors 
to  the  President  of  the  1'nited  States,  and  by  him 
communicated  t<>  Congress.  The  legislatures  of 
Massachusetts  and  Connecticut,  do  not  appear  by 
the  record  to  have  ratified  them. 

77i»  FAxinih  AintU'iment. — The  eleventh  article 
of  amendment  was  submitted  to  the  State  Legis- 
latives by  a  resolution  of  Congress  passed  March 
5,  1791,  at  the  first  session  of  the  3d  Congress;  and 
Jan.  8,  1798,  at  the  second  session  of  the  6th  Con- 
gress, it  was  declared  by  the  President,  in  a  mes- 
sage to  the  two  Houses  of  Congress,  to  have  been 
adopted  by  the  Legislature  of  three-fourths  of  the 
States,  there  being  at  that  time  sixteen  States  in 
the  Cnion. 

The  Tx'lfth  AMtwhnsHt.— The  twelfth  article  was 
submitted  to  the  Legislatures  of  the  several  States, 
there  being  then  seventeen  States,  by  a  resolution 
of  Congress  passed  Dec.  12,  1803,  at  the  first  session 
of  the  8th  Congress;  and  was  ratified  by  the  Leg- 
islatures of  three-fourths  of  the  States,  in  180-1,  ac- 
cording to  a  proclamation  of  the  Secretary  of 
State,  dated,  Sep.  25,  1804. 

Th,  Thirl.., ,lh  Amt  iiiliii,  i>l.—Thf  thirteenth  arti- 
cle was  submitted  to  the  Legislatures  of  the  sev- 
eral States,  there  being  then  thirty-six  States,  by 
a  resolution  of  Congress  passed  Feb.  I,  1805,  at  the 
second  session  of  the  38tn  Congress,  and  was  rati- 
fied, according  to  a  proclamation  of  the  Secretary 
of  State,  dated  Dec.  Is,  IS4S5,  by  the  Legislatures  of 
the  following  States : 

Illinois,  February  1.  1S»>F>. 
Rhode -Island,  February  2,  1S'J5. 
Michigan.  February  2,  1M>5. 
Maryland,  February.'!,  IS05. 
New  York,  February  3,  1SiS5. 
West  Virginia,  February  3,  1805. 
Maine.  February  7,  JSfio. 
Kansas.  February  7.  lWiii. 
Massachusetts,  lebruary  S,  lStUi. 
Pennsylvania.  February  K,  1865. 
Virginia.  February  9.  lsrto. 
Ohio,  February  10.  is«5. 
Missouri.  February  10.  1S0G. 
Indiana.  February  10,  1805. 
Nevada,  February  1H,  1HJ>5. 
Lousiana.  February  17,  18rt5. 
Minnesota,  February  23,  1806. 
Wisconsin,  March  1,  1005. 
Vermont,  March  9, 1*05, 
Tennessee,  April  7.  IS*S5. 
Arkansas,  April  20,  1805. 
Connecticut,  May  5,  1805. 
New  Hampshire,  July  1, 1805. 
South  Carolina.  November  13,  18tl5. 
Alabama,  December  2,  1805. 
North  Carolina,  December  4,  18<i5. 
Oeorgia,  December  9,  lsi>5. 

The  following  States  not  enumerated  in  the 
proclamation  of  the  Seeretary  of  State  also  ratified 
this  amendment  : 

Oregon.  December  11,  1St>5. 
California,  December  20,  1S65. 
L     Florida,  December  2s,  1805. 
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New  Jersey,  January  23,  1866. 
Iowa,  January  24.  1800. 
Texas,  February  18,  1870. 

The  Fourteenth  Amendment, — The  Fourteenth 
Article  of  Amendment  to  the  Constitution  was 
submitted  to  these  State  Legislatures  by  a  Con- 
gressional resolution  passed  by  the  39th  Congress, 
June  10,  1866.  The  Secretary  of  State  issued  a 
proclamation,  dated  July  28,  1868,  declaring  that 
the  proposed  Fourteenth  Amendment  had  been 
ratified,  in  the  manner  hereafter  mentioned,  by 
the  legislatures  of  thirty  of  the  thirty-six  States, 
namely : 

Connecticut,  June,  30, I860. 

New  Hampshire,  July  7,  1S6U 

Tennessee,  July  19. I860. 

New  Jersey,  September  11,1866  (and  t  he  legis- 
lature of  the  same  State  passed  a  resolution  in 
April,  1808  to  withdraw  its  consent  to  it  i. 

Oregon,  September  18,  1800. 

Vermont,  November  9,  1800. 

Georgia  rejected  it,  November  13,  1800.  and 
ratified  it  July  21, 1808. 

North  Carolina  rejected  it  December  4,  I860,  and 
ratified  it  July  4,  1808. 

South  Carolina  rejected  it  December  20,  I860,  and 
ratified  it  July  9,  1808. 

New  York  ratified  it  January  10,  1867. 

Ohio  ratified  it  January  11,  18tt7  (and  the  legis- 
lature of  the  same  State  passed  a  resolution  in 
January,  1808,  to  withdraw  its  consent  to  it;. 

Illinois  ratified  it  Januarv  15,  1807. 

West  Virginia,  January  HI,  1867. 

Kansas,  January  18, 18*57. 

Maine,  January  19,  18«7. 

Nevada,  January  22. 1807. 

Missouri,  January  20,  1*57. 

Indiana,  January  29,  18(57. 

Minnesota,  February  1,  1867. 

Rhode  Island,  February  7.  1867. 

Wisconsin,  February  13,  1807. 

Pennsylvania,  February  13,  1867. 

Michigan,  February  15,  1807. 

Massachusetts,  March  20,  1807. 

Nebraska,  June  15, 1807. 

Iowa,  April  3,  1808. 

Arkansas,  April  0,  1808. 

Florida,  June  9,  1808  . 

Louisiana,  July  9,  1808. 

Alabama,  July  13,  1808. 

Georgia  again  ratified  the  amendment  February 
2,  1870. 

Texas  rejected  it  November  1,  1800,  and  ratified 
it  February  18,  1870. 

Virginia  rejected  it  January  19,  1807,  and  ratified 
it  October  8,  1809. 

The  amendment  was  rejected  by  Kentucky, 
January  10,1807;  by  Delaware,  February  8,  18*17; 
by  Maryland.  March  23,  1807 ;  and  wan  not  after- 
ward ratified  by  either  State. 

The  Fifteenth  Amendment.— The  fifteenth  article 
was  submitted  to  the  Legislatures  of  the  several 
States,  there  being  then  thirty-seven  States,  by  a 
resolut  ion  of  Congress  passed  February  27.  1809,"  at 


the  first  session  of  the  41st  Congress;  and  was 
ratified  according  to  a  proclamation  of  the  Secrtary 
of  State  dated  March  30.  1870,  by  the  Legislatures 
of  the  following  States: 

Nevada,  March  1,  1809. 

West  Virginia,  March  3.  1809. 

North  Carolina,  March  5.  1809. 

Louisiana,  March  !>.  1809. 

Illinois.  March  5.  lstil*. 

Michigan,  March  s.  180W, 

Wisconsin.  March  9.  1 .869. 

Massachusetts,  March  12,  1869. 


.Maine,  March  12.  18iil». 

South  Carolina,  March  10,  1809. 

I'ensylvania,  March  20,  1809. 

Arkansas,  March  30,  18419. 

♦New  York,  April,  14,  1809. 

Indiana.  May  14.  ISO!). 

Connecticut,"  May  19.  1809. 

Florida,  June  16,"  1809. 

New  Hampshire,  July  7,  1809. 

Virginia,  October  8,  1809. 

Vermont,  October  21,  I860. 

Alabama,  November  24,  1809. 

Missouri,  January  10,  1870. 

Mississippi,  January  15 — 17,  1870. 

♦Ohio,  January  27,  1870. 

Oeorgia,  February  2,  1870. 

Iowa,  February  3,  1870. 

Nebraska.  February  17,  1870. 

Texas,  February  18,  1870. 

Khode  Island.  January  18,  1870. 

Kansas,  January  1.8— 1!),  1870. 

Minnesota,  February  19,  1870. 

tNew  Jersey  ratified  this  amendment  February 
21,  1871.  Subsequent  to  the  proclamation  of  the 
Secretary  of  State. 

California,  Delaware,  Kentucky,  Maryland  and 
Tennessee  rejected  this  amendment. 

Relation-  of  tiik  President  of  the  United  States 
to  National  Legislation. 

The  Constitution  enacts  that  the  President  shall 
from  time  to  time  give  to  Congress  information 
of  the  State  of  the  l.'nion,  and  recommend  to  their 
consideration  such  measures  as  he  shall  deem 
necessary  and  expedient ;  he  may,  on  extraordinary 
occasions,  convene  both  houses,  or  either  of  them, 
and  in  case  of  disagreement  between  them  with 
respect  to  the  time  of  adjournment  he  may  adjourn 
them  to  such  time  as  he  shall  judge  proper. 

"Kvery  bill  which  shall  have  passed  the  House  of 
Representatives  rtnd  the  Senate  shall,  before  it  be- 
comes a  law,  be  presented  to  the  President  of  the 
United  States;  it  he  approve,  he  shall  sign  it  ;  but 
if  not,  he  shall  return  it  with  his  objections  to  that 
house  in  which  it  shall  have  originated.  ♦  ♦  ♦  ♦ 
If  any  bill  shall  not  be  returned  by  the  President 
within  ten  days  i  Sundays  excepted)  after  it  shall 
have  been  presented  to  him,  the  same  shall  be  a 
law,  in  like  manner  as  if  he  had  signed  it,  unless 
the  Congress,  by  their  adjournment,  prevents  its 
return,  in  which  case  it  shall  not  be  a  law."  There 
is  a  similar  provision  in  regard  to  "every  order, 
resolution,  or  vote  to  which  the  concurrence 
of  (he  Senate  and  House  of  Representatives  may 
Vie  necessary  (except  on  a  question  of  adjourn- 
ment.)" 

Where  a  House  bill  is  allowed  to  become  a  law 
by  the  failure  of  the  President  to  return  it,  it  is 
usual  for  him  to  notify  the  House  of  that  fact; 
and  so  also  where  he  approves  a  bill,  giving  also 
the  date  of  approval. 

Where  the  President  is  prevented  by  adjourn- 
ment from  returning  a  bill  with  his  objections,  it 
is  usual  for  him  at  the  next  session  to  communicate 
to  the  house  where  it  originated  his  reasons  for 
not  approving  it. 

Art.  IS,  Amendment*  to  the  fi.„.-titulion.  requires 
that  the  certificate  of  electoral  votes  in  the  respect- 
ive States  for  President  and  Vice-President  shall 
be  opened  by  the  President  of  the  Senate  in  the 
presence  of  the  Senate  and  House  of  Representa- 
tives, and  the  vote  shall  then  lie  counted. 

♦New   York   withdrew   her  consent  to  the  rutiflcntlon 
January  ",.  ]>70. 
♦Ohio  hn<J  prrvlnuolv  rejected  the  Amendment.  NUy-t.ISM. 
fN.'W  J.TM'jrhml  frv\ lounly  rejected  Hi*  . 
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Congress  shall  be  in  session  on  the  second 
Wednesday  in  February  succeeding  every  meeting 
of  the  electors,  and  the  certificates,  or  so  many  of 
them  as  have  been  received,  shall  then  be  opened, 
the  votes  counted,  and  the  persons  to  till  the  offices 
of  President  and  Vice-President  ascertained  and 
declared  agreeable  to  the  Constitution. 

It  is  further  provided  by  the  l.nh  Art  iris  of 
Amendments  to  Count.,  that  if  no  person  have  a 
majority  of  the  electoral  votes  for  President, "then, 
from  the  persons  having  the  highest  numbers,  not 
exceeding  three,  on  the  list  of  those  voted  for  as 
President,  the  House  of  Representatives  shall 
choose  immediately,  by  ballot,  the  President.  But 
in  choosing  the  President  the  votes  shall  be  taken 
by  States,  the  representation  from  each  State 
having  one  vote;  a  quorum  for  this  purpose  shall 
consist  of  a  member  or  members  from  two-thirds 
of  the  States,  and  a  majority  of  all  the  States  shall 
be  necessary  to  a  choice.  And  if  the  House  of 
Representatives  shall  not  choose  a  President, 
whenever  the  right  of  choice  shall  devolve  upon 
them,  before  the  fourth  day  of  March  next  follow- 
ing, then  the  Vice-President  shall  act  as  President, 
as  in  the  case  of  the  death  or  other  constitutional 
disability  of  the  President." 

In  anticipation  of  the  choice  of  President  devolv- 
ing upon  it,  the  House  of  Representatives  of  the 
second  session,  Eighteenth  Congress,  adopted  a  set 
of  rules  for  its  government   in  said  election. 

Provision    for    Conducting   tub  Presidential 
Administration  in  Cask  of  the  Death  of 
the  President  and  Vice-President. 

The  act  of  Congress  entitled  "An  act  to  provide 
for  the  performance  of  the  duties  of  the  office  of 
President  in  case  of  the  removal,  death,  resigna- 
tion, or  inability  both  of  the  President  and  \  ice- 
President,"  approved  January  19,  1886  (1st  sess. 
49th  Congress),  Statutes,  vol. 24  page  1,  enacts: 

That  iu  caw  of  removal,  death,  resignation,  or  Inability  of 
both  the  President  and  Vice-President  of  the  1' lilted  State*, 
the  Secretary  of  State,  or  If  there  be  none,  or  In  case  of  his 
removal,  death,  resignation,  or  Inability,  then  the  Secretary 
of  the  Treasury,  or  If  there  be  none,  or  In  cane  of  bin  removal, 
death,  resignation,  or  Inability,  then  the  Secretary  of  War, 
or  if  there  be  none,  or  In  case  of  his  removal,  death,  resig- 
nation, or  inability,  then  the  Attoruey-Ceneral.  or  If  thero 
lie  none,  or  In  case  of  his  removal,  death,  resignation,  or 
inability,  then  the  Postmaster-<»eneral,or  If  there  oe  none,  or 
in  case  of  bit  removal,  death,  resignation  or  Inability,  then 
the  Secretary  of  the  Navy,  or  if  there  be  none,  or  In  "case  of 
hi*  removal,  death,  resignation,  or  inability,  then  the  Secre- 
tary of  the  Interior, shall  act  aa  President  until  the  disabil- 
ity of  the  ("resident  or  Vice-President  It  removed  or  a  Presi- 
dent shall  be  elected  :  t'fuiit"!.  That  whenever  the  powers 
and  duties  of  the  ofliiv  of  ('resident  of  the  I'nlted  States 
shall  devolve  upon  any  of  the  persons  named  herein,  if  Con- 
gress he  not  then  In"  session,  or  if  it  would  not  meet  In  ac- 
cordance with  law  w  ithin  twenty  day*  thereafter  it  shall  bo 
the  duty  of  the  person  upon  w  limn  said  pow  er*  and  duties 
shall  devolve  to  Issue  a  proclamation  convening  Congress  in 
extraordinary  session  giving  twenty  days  notice  of  the  time 
of  meeting. 

Skc.  3.  That  the  preceding  section  shall  only  be  held  to  de- 
scribe and  apply  to  such  offices  a*  shall  have  been  appointed 
by  the  advice  and  consent  of  the  Senate  to  the  offices  therein 
named,  and  such  as  are  eligible  to  the  office  of  President 
tinder  the  Constitution,  and  not  under  Impeachment  bv  the 
House  of  KepresentatU.  s  ol  the  I'nlted  States  at  the'tlmu 
the  power*  and  duties  of  the  office  shall  devolve  upon  them 
respectively. 

src.  :!.  That  sections  1 W.  147.  U!>.  and  1M  of  the  Revised 
Statutes  are  hereby  repealed. 

Presidential  Cabinet  Administrations. 

The  following  is  a  full  list  of  the  Presidential 
Administrations  of  the  United  States  from  the  date 
of  the  adoption  of  the  Constitution  to  Jan.  1,  1S92. 

/•'tint   .  Idm  in  titration. 

President:  George  Washington,  or  Virginia. 
Vice-President  :  John  Adams,  of  Massachusetts. 


Secretaries  or  State:  Thomas  Jefferson,  of  Virginia 
Sept.  1789;  Edmund  Randolph,  of  Virginia, 
Jan.  2,  1794;  Timothy  Pickering,  of  Massachu- 
setts, Dec.  IK,  171*5. 

Secretaries  of  the  Treasury  :  Alexander  Hamilton, 
of  New  York,  Sept.  11,1789  ;  Oliver  Wolcott,  of 
Connecticut,  Feb.  3,  1795. 

Secretaries  of  War:  Henry  Knox,  of  Massachu- 
setts, Sept.  12,  1789;  Timothy  Pickering,  of  Mas- 
sachusetts, Jan.  2,  1795;  Jame*  McHenry,  of 
Maryland,  Jan.  27,  1790. 

Secretaries  of  the  Navy.  No  navy  department  was 
organized  during  Washington  s  administration. 

Postmasters-general:  Samuel  Osgood,  of  Massa- 
chusetts, Sept.  20,  17H9;  Timothy  Pickering,  of 
Massachusetts,  Nov.  7,1794;  Joseph  Habersham, 
of  Georgia.  Feb.  25,  1795. 

Attorneys-general:  Edmund  Randolph,  of  Vir- 
ginia, Sept.  2H,  1789;  William  Bradford,  of  Penn- 
sylvania, Jan.  27,  1794;  Charles  Lee,  of  Virginia, 
Dec.  10,  1795. 

Second  Adminintration — 1797  U>  1801. 

President:  John  Adams,  of  Massachusetts. 

Vice-President :  Thomas  JefferBon,  of  Virginia. 

Secretaries  of  State:  Timothy  Pickering,  contin- 
ued in  office;  John  Marshall,  of  Virginia,  May 
13.1800. 

Secretaries  of  the  Treasury :  Oliver  Wolcott,  con- 
tinued in  office ;  Samuel  Dexter,  of  Massachu- 
setts, Dec.  31,  1800. 

Secretaries  of  War :  James  McHenry,  continued  in 
office;  Samuel  Dexter,  of  Massachusetts, May  13, 
1800,  Roger  Griswold,  of  Connecticut,  Feb.  3, 
1801. 

Secretaries  of  the  Navy  :  George  Cabot,  of  Massa- 
chusetts, May  3, 1798,  declined;  Benjamin  Stod- 
dert,  of  Maryland,  May  21.1798. 

PostmaBter-general :  Joseph  Habersham, continued 
in  office. 

Attorney-general:  Charles  Lee,  continued  in 
office. 

Third  Administration— 1S01  to  180!>. 

President:  Thomas  Jefferson,  of  Virginia. 

Vice-Presidents:  Aaron  Burr,  of  New  York,  from 
1801  to  1805  ;  George  Clinton,  of  New  York,  from 
March  4,  1805. 

Secretary  of  State:  James  Madison,  of  Virginia, 
March  5,  1801. 

Secretaries  of  the  Treasury:  Samuel  Dexter,  con- 
tinued in  office;  Albert  Gallatin,  of  Pennsylva- 
nia, Jan.  2tJ,  1SU2. 

Secretary  of  War:  Henry  Dearborn,  of  Massachu- 
setts. March  5. 1801. 

Secretaries  of  the  Navy  :  Benjamin  Stoddert.  con- 
tinued in  office  ;  Robert  Smith,  of  Maryland,  Jan. 
26,  1802;  Jacob  Crowninshield,  of  Massachusetts, 
March  2,  1805. 

Postmasters-general:  Joseph  Habersham,  contin- 
ued in  office;  Gideon  Granger,  of  Connecticut^ 
Jan.  20. 1802. 

Attorneys-general:  Levi  Lincoln,  of  Massachu- 
setts, March  5, 1801  ;  Robert  Smith,  of  Maryland, 
March  3,  18(15;  John  Breckinridge,  of  Kentucky, 
Jan.  17.  180ti;  C;isar  A.  Rodney,  or  Delaware, 
Jan.  20,  1S07. 

Fourth  Administration— ISM  to  1817. 

President :    James  Madison,  of  Virginia. 

Vice-Presidents:  George  Clinton,  of  New  York, 
died  April  20,1812;  Elbridge  Gerrv,  of  Massa- 
chusetts. March  4,  1813— died  Nov.  211,  1813. 

Secretaries  of  State  :  Robert  Smith,  of  Maryland, 
March  ti,  1S09;  James  Monroe,  ot  Virginia,  April 
2,  1S11. 
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Secretaries  of  the  Treasury:  Albert  Gallatin,  con- 
tinued in  office  ;  George  W.  Campbell,  of  Tennes- 
see, Feb.!*,  1814;  Alexander  J.  Dallas,  of  Penn- 
sylvania, Oct.  «,  1814. 

Secretaries  of  War:  William  Eustis. of  Massachu- 
setts, March  7,  1809;  John  Armstrong,  of  New 
York,  Jan.  13.  1813;  .lames  Monroe,  of  Virginia, 
Sept. 27, 1814, acting  secretary  ;  William  H.Craw- 
ford, of  Georgia.  March  3,  1815. 

Secretaries  of  the  Navy  :  Paul  Hamilton,  of  South 
Carolina,  March  7.  1894);  William  Jones,  of  Penn- 
sylvania, Jan.  12,  1813;  Benjamin  W.  Crownin- 
shield.  of  Massachusetts,  Dec.  17,  1814. 

Postmaster-general:  Gideon  Granger,  continued 
in  office ;  Return  J.  Meigs,  of  Ohio,  March  17,1814. 

Attorney-general :  Ciesar  A.  Kodney,  continued  in 
office;  William  Pinckney,  of  Maryland;  Dec.  11, 
1811;  Richard  Rush,  of  Pennsylvania,  Feb.  10, 
1814. 

Fifth  Admini*trntion—18n  to  JS?S. 

President  :    Jfcmes  Monroe,  of  Virginia. 

Vice-President :   Daniel  D.  Tompkins,  of  New  York. 

Secretary  of  State :  John  Quincy  Adams,  of  Mass- 
achusetts. March  5,  1817. 

Secretary  of  the  Treasury  :  William  II.  Craw  ford, 
of  Georgia,  March  5,  1817. 

Secretaries  of  War:  Isaac  Shelby,  of  Kentucky, 
March  5,  1817,  declined  the  appointment ;  George 
Graham,  of  West  Virginia,  April  7, 1871  ;  John  C. 
Calhoun,  of  South  Carolina,  Oct.  8.  1817. 

Secretaries  of  the  Navy:  Benjamin  W.  Crownin- 
shield,  continued  in  office;  ^mith  Thompson,  of 
New  York,  Nov.  9, 1818;  John  Rogers,  of  Massachu- 
eetts.Sept.  1,1823;  Samuel  L.  Southard. of  New 
Jersey,  Sept.  16,  1823. 

PoBtmaster-general :  Return  J.  Meigs,  continued 
in  office ;  John  McLean,  of  Ohio.  June  2»>,  1823. 

Attorneys-general:  Richard  Rush,  continued  in 
office;  \\  illiam  Wirt,  of  Virginia,  Nov.  13,  1817. 

.S'i'.r(/i  Administration  —  IS.'o  to  !?!?>. 

President :    John  Quincy  Adams,  of  Massachusetts- 
Vice- President :    John  C.  Calhoun,  of  South  Caro- 
lina. 

Secretary  of  State:  Henry  Clay,  of  Kentucky, 
March  7,  1825. 

Secretary  of  the  Treasury  :  Richard  Rush,  of  Penn- 
sylvania, March  7,  18'J5. 

Secretaries  of  War:  James  Harbour,  of  Virginia, 
March  7,  1825;  Peter  B.  Porter,  of  New  York, 
May  art,  1828. 

Secretary  of  the  Navy:  Samuel  L.  Southard,  con- 
tinued in  office. 

Postmaster-general:  John  McLean,  continued  in 
office. 

Attorney-general:  William  Wirt,  continued  in 
office. 

Seventh  Administration— IS .".Ho  1S.17. 

President  :    Andrew  Jackson,  of  Tennessee. 

Vice-Presidents  :  John  C.  Calhoun,  of  South  Caro- 
lina—resigned Dec.  28,  1832;  Martin  Van  Buren, 
of  New  York.  March  4.  1833. 

Secretaries  of  State  :  Martin  Van  Ruren,  of  New- 
York,  March  U,  1829;  Kdward  Livingston,  of 
Louisiana,  May  24,  1831  ;  Louis  McLane,  of  Del- 
aware. March  29,  1833;  John  Forsyth,  of  Georgia, 
June  27.  1834. 

Secretaries  of  the  Treasury  :  Samuel  D.Ingham, 
of  Pennsylvania,  March  rt,  1*29;  Louis  McLane, 
of  Delaware,  Aug.  8,  1831.  William  J.  huane,  of 
Pennsylvania,  May  29,  1S33;  Roger  B.  Taney,  of 
Maryland,  Sept.  23,  1833— not  confirmed  by  the 
Senate;  Levi  Woodbury, of  New  Hampshire,  June 
27,  1834. 


Secretaries  of  War:  John  H.  I  lea  ton,  of  Tennes- 
see. March  9.  1829;  Lewis  Cass. of  Michigan,  Aug- 
1,  1831— resigned  Nov.  1836. 

Secretaries  of  the  Navy:  John  Branch,  of  North 
Carolina.  March  9.  1829;  Levi  Woodbury,  of  New 
Hampshire.  May  23,  1831  ;  Mahlon  Dickerson,  of 
New  Jersey,  June  30,  1834. 

Postmaster-general:  William  T.  Barry,  of  Ken- 
tucky, March  9,  1829.  Previous  to  this  date  the 
postmaster-general  had  not  been  recognized  as 
a  member  of  the  president's  cabinet.  Amos  Ken- 
dall, of  Kentucky,  May  1.  1835. 

Attorneys»-general :  John  McPherson  Berrien,  of 
Georgia,  March  9, 1829;  Roger  B.Taney. of  Mary- 
land, Dec.  27,  1831  ;  Benjamin  F.  Butler,  of  New 
York,  June  24,  1834. 

Eighth  Adminintratior, — 1S37  to  1S41. 

President :  Martin  Van  Buren.  of  New  York. 
Vice-President :  Richard  M.  Johnson,  of  Kentucky. 
Secretary  of  State :  John  Forsyth,  continued  in  of- 
fice. 

Secretary  of  the  Treasury:  Levi  Woodbury,  con- 
tinued in  office. 

Secretary  of  War:  Joel  R.  Poinsett,  of  South  Caro- 
lina, March  7,  1837. 

Secretaries  of  the  Navy:  Mahlon  Dickerson,  con- 
tinued in  office;  James  K.  Paulding,  of  New 
York,  June  20,  1838. 

Postmasters-general:  Amos  Kendall,  continued  in 
office;  John  M.  Niles,  of  Connecticut,  May  18, 
1840. 

Attorneys-general:  Benjamin  F.  Butler,  continued 
in  office ;  Felix  Grundy,  of  Tennessee,  July  7, 
1838;  Henry  D.  Gilpin,  of  Pennsylvania,  Jan.  10, 
1840. 

Sinth  Administration— 1841  to  JS.}o. 

President:  William  Henrv  Harrison,  ot  Ohio.  Died 
Apri  4,  1841,  when  John  Tyler,  theVice-President. 
became  President. 

Vice-President :  John  Tyler,  of  Virginia. 

Secretaries  of  State:  Daniel  Webster, of  Massachu- 
setts, March  6,  1841— resigned  May  8.  1843;  Hugh 
S.  Legare,  of  South  Carolina.  May  9,  1S43,  died 
June  20,  1843;  Abel  P.  Upshur,  of -Virginia.  July 
24,  1843 — killed  by  the  bursting  of  a  cannon,  Feb. 
28.  1*44;  John  Nelson,  of  Maryland  (acting  sec- 
retary). Feb.  29,  1844  ;  John  C.  Calhoun,  of  South 
Carolina,  March  H.  1K44. 

Secretaries  of  the  Treasury:  Thomas  Ewing,  of 
Ohi...  March  5,  1841— resigned  Sept.  11,  1841; 
Walter  Forward,  of  Peitsylvania.  Se|>t.  13,  1841 — 
resigned  March  1.1843;  Caleb  Gushing,  of  Mass- 
achusetts, rejected  by  the  Senate;  John  C.  Spen- 
cer, of  New  York,  March  3.  1843;  George  M.  Bibb 
of  Kentucky.  June  15,  1844. 

Secretaries  of  War  :  John  Bell,  of  Tennessee,  March 
5,  1841— resigned  Sept.  1 1,  1841 :  John  McLean,  of 
Ohio,  Sept.  13,  1841,  declined  ;  John  C  Spencer.of 
New  York,  Oct.  12,  1811;  James  M.  Porter,  of 
Pennsylvania.  March  8, 1*43.  rejected  by  the  Sen- 
ate: William  Williams,  of  Pensylvania.  Feb.  16, 
1844. 

Secretaries  of  the  Navy:  George  E.  Badger,  of 
North  Carolina,  March  5.  1841— resigned  Sept.  li, 
1841  ;  Abel  P.  Upshur,  of  Virginia,  Sept.  13,  1S41 ; 
David  Henshaw.  of  Massachusetts,  July  24,  1*43. 
rejected  bv  the  Senate;  Thomas  W.  Gilmer,  of 
Virginia,  Feb.  15.  1844— died  Feb.  28,  1844  :  John 
Y.  Mason,  of  Virginia.  March  14,  1*44. 

Postmasters-general :  F  rancis  Grander,  of  New 
York.  March  «.  1*41— resigned  Sept.  12.  1841; 
Charles  A.  Wickliffe,  of  Kentucky,  Sept.  13, 
1841. 
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Attorneys-general :  John  J.  Crittenden,  of  Ken- 
tucky, March  5,  1S41— resigned  Sept.  11.  1841; 
Hugh  S.  Legarc,  of  South  Carolina,  Sept.  13, 1841 ; 
John  Nelson,  of  Maryland,  July  1,  1843. 

Tenth  Administration— 184&  to  184V. 

President:  James  K.  Polk,  of  Tennessee. 

Vice-President :  George  M.  Dallas,  of  Pennsylvania. 

Secretary  of  State:  James  Buchanan,  of  Pennsylva- 
nia, March  5,  1845. 

Secretary  of  the  Treasury :  Robert  J.  Walker,  of 
Mississippi.  March  5,  1845. 

Secretary  of  War:  William  L.  Marcy,  of  New  York, 
March  5,  1845. 

Secretaries  of  the  Navy  :  George  Bancroft,  of  Mas- 
sachusetts, March  10,  1845;  John  Y.  MaBon.  of 
Virginia,  Sept. 9,  1846. 

Postmaster-general:  Cave  Johnson,  of  Tennessee, 
March  5,  18-15. 

Attorneys-general:  John  Y.  Mason,  of  Virginia, 
March  5,  1845;  Nathan  Clifford,  of  Maine,  Oct.  17, 
1846;  Isaac  Toucey,  of  Connecticut,  June  21, 1848. 

El*  vt  nth  Administration — 18.f9  to  ISM. 

President :  Zachary  Taylor,  of  Louisiana.  Died 
July  9,  1850,  and  was  succeeded  by  the  Vice-Pres- 
ident. 

Vice-President:  Millard  Fillmore,  of  New  York. 

Secretaries  of  State:  John  M.Clayton, of  Delaware, 
March  7,  1840— resigned  July  10.  1S50;  Daniel 
Webster,  of  Massachusetts,  Jujy  20,  1850 — died 
Oct.  24,  1852;  Edward  Everett,  of  Massachusetts, 
Dec.  9,  1852. 

Secretaries  of  the  Treasury  :  William  M.  Meredith, 
of  Pennsylvania,  March  7,  1849 — resigned  July  10, 
1850;  Thomas  Corwin,  of  Ohio,  July  20,  1850. 
Secretaries  of  War:  George  W.  Crawford,  of  Geor- 
gia, March  7.  1M9 — resigned  July  10,  1850;  Will- 
iam A  Graham,  of  North  Carolina,  July  20,  1850— 
resigned  July  15. 1852;  John  P.  Kennedy,  of  Mary- 
land. July  22,  1852. 
Secretaries  of  the  Interior  (a  new  olfice) :  Thomas 
Ewing,  of  Ohio,  March  7,  1849 — resigned  July  10, 
1850:  James  A.  Pearce.of  Maryland,  July  20, 1850; 


i,  auk.  i<r>.  1**1, ana 
der  H.  II.  Stuart, 


T.  McKennon,  of  Pennsylvania,  Auk.  15, 1850,  and 
died  soon  afterwards ;  Ale 
of  Virginia,  Sept.  12,  1850. 
Postmasters-general :  Jacob  Collamer.  of  Vermont, 
March  7,  1849— resigned  July  10,  1850;  N.  K.  Hall, 
of  New  York.  July  20,  1850 — resigned  Aug.  1852; 
Samuel  D.  Hubbard,  of  Connecticut,  Aug.  31, 
1852. 

Attorneys-general :  Reverdy  Johnson,  of  Maryland, 
March  7.  1848— resigned  July  10,  1850;  John  J. 
Crittenden,  of  Kentucky,  July  20, 1850. 

Twelfth  Administration— 18.1J  to  1S:>7. 

President:  Franklin  Pierce,  of  New  Hampshire. 

Vice-President :  William  K.  King,  of  Alabama. 
Died  April  18,  1853. 

Secretary  of  State  :  William  L.  Marcy.  of  New  York. 
March  5,  1853. 

Secretary  of  the  Treasury  :  James  Guthrie,  of  Ken- 
tucky, March  5.  1853. 

Secretary  of  War  :  Jefferson  Davis,  of  Mississippi, 
March  5,  1853. 

Secretary  of  the  Navy:  James  C.  Dobbin,  of  North 
Carolina.  March  5,  1853. 

Secretary  of  the  Interior:  Robert  McClellan,  of 
Michigan,  March  5,  1853. 

Postmaster-general:  James  Campbell,  of  Pennsyl- 
vania. March  5.  1853. 

Attorney-general :  Caleb  Cushing.of  Massachusetts, 
March  5,  1853. 


Thirteenth  Administration — 1857  to  1861. 

President:  James  Buchanan,  of  Pennsylvania. 

Vice-President :  John  C.  Breckenridge,  of  Kentucky. 

Secretaries  of  State:  Lewis  Cass,  of  Michigan, 
March  6,  1857 — resigned  Dec.  14,  1860.  Jere- 
miah S.  Black,  of  Pennsylvania,  succeeded  him. 

Secretaries  of  the  Treasury  :  Howell  Cobb,  of  Geor- 
gia, March  6.  1857— resigned  Dec.  10,  1860;  Philip 
F.  Thomas,  of  Maryland— resigned  Jan.  11,  1861; 
John  A.  Dix,  of  New  York. 

Secretaries  of  War:  John  B.  Floyd,  of  Virginia, 
March -6,  1857 — resigned  Dec.  29,  I860;  Joseph' 
Holt,  of  Kentucky.  Dec.  30,  1800. 

Secretary  of  the  Navy:  Isaac  Toucey,  of  Connecti- 
cut, March  6,  1857. 

Secretary  of  the  Interior:  Jacob  Thompson,  of 
Mississippi,  March  6,  1857 — resigned  Jan.  8,  1861. 

Post masters-general :  Aaron  V.  Brown, of  Tennesee, 
March  6,  1857— died  March  8,  1859 ;  JosephHolt,  of 
Kentucky.  July,  1859;  Horatio  King,  of  Maine, 
Feb.  12.  1*861. 

Attorneys-general :  Jeremiah  S.  Black,  of  Pennsyl- 
vania. March  6, 1857;  Edwin  M.  Stanton,  of  Ohio, 
Dec.  1860. 

Fourteenth  Administration — 1861  to  I860. 

Presidents:  Abraham  Lincoln,  of  Illinois,  died  April 
15,  1865.  Andrew  Johnson,  of  Tennesee,  succeed- 
ed Abraham  Lincoln,  April  15,  1865. 

Vice-Presidents:  Hannibal  Hamlin,  of  Maine;  An- 
drew Johnson,  of  Tennessee,  March  4,  1865— died 
July  31,  1875. 

Secretary  of  State:  William  H.  Seward,  of  New 
York,  March,  1861. 

Secretary  of  the  Treasury :  Salmon  P.  Chase,  of 
Ohio,  March,  1861  ;  William  P.  Fessenden,  of 
Maine,  Sept.,  1864;  Hugh  McGulloch,  of  Indiana, 
March,  1865. 

Secretaries  of  War:  Simon  Cameron,  of  Pennsyl- 
vania, March,  1861 ;  Edwin  M.  Stanton,  of  Ohio 
Jan.,  1862.  , 

Secretary  of  the  Navy  ;  Gideon  AVelles,of  Connecti- 
cut, March,  1861. 

Secretaries  of  the  Interior:  Caleb  B.  Smith,  of  In- 
diana, March,  1861 — resigned  Dec.  1862;  John  P. 
Usher,  of  Indiana,  Jan.,  1863;  James  Harlan,  of 
Iowa,  May,  1865;  O.  H.  Browning,  of  Illinois,  July, 
1866. 

Postmasters-general :  Montgomery  Blair,  of  Mary- 
land, March,  1861 ;  William  Dennison,  of  Ohio, 
Oct.,  1864;  Alexander  W.  Kandall,  of  Wisconsin, 
July,  1866. 

Attorneys  general :  Edward  Bates,  of  Missouri, 
March,  186]  ;  James  Speed,  of  Kentucky,  Dec, 
1864;  H.  F.  Stansberry,  of  Kentucky,  July,  1866. 

Fifteenth  Administration — 186V  to  1877. 

President:  Ulysses  S.  Grant,  of  Illinois. 

Vice-Presidents:  Schuyler  Colfax,  of  Indiana; 
Henry  Wilson,  of  Massachusetts,  March  4,  1878. 

Secretaries  of  State:  Elihu  B.  Washburne,  of  Illi- 
nois, March  5,  1869;  Hamilton  Fish,  of  New  York, 
March  11,  1869. 

Secretaries  of  the  Treasury :  George  S.  Boutrwell,  of 
Massachusetts,  March  11, 1860;  William  A.  Rich- 
ardson, of  Massachusetts.  March  17,  1873;  Benja- 
min H.  Bristow.  of  Kentucky,  June  2,  1874  ;  Lot 
M.  Morrill,  of  Maine,  June  21,  1876. 

Secretaries  of  War:  John  A.  Rawlins,  of  Illinois, 
March  11.  1869;  William  T.  Sherman,  of  Ohio, 
Sept.  9,  1869;.William  W.  Belknap,  of  Iowa,  Oct. 
25.  1869. 

Secretaries  of  the  Navy:  Adolph  E.  Borie,  of  Penn- 
sylvania. March  5.  1869 ,  George  M.  Robetion,  of 
New  Jersey,  June  25,  1869. 
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Secretaries  of  the  Interior:  Jacob  D.  Cox.  of  Ohio, 
March  5,  1809;  ColutnbuB  Delano,  of  Ohio.  Nov.  1, 
1870;  Zachariah  Chandler,  of  Michigan,  Oct.  HI, 
1875. 

Postmasters-general :  John  A.  J.  Creswell,  of  Mary- 
land, March  5.  1809;  James  W.  Marshal,  of  Penn- 
sylvania, July  3,  1874;  Marshall  Jewell,  of  Con-  1 
nectieut,  Aug.  24,  1874  ;  James  X.  Tyner,  of  Indi- 
ana, July  12,  187B. 

Attorneys-general:  Ebenezer  H.  Hoar,  of  Massa- 
chusetts, March  5,  J8<i'i;  Amos  T.  Akerman,  of 

.  Georgia,  June  23,  1870;  George  II.  Williams,  of 
Oregon,  Jan.  10,  1872;  Edwards  Pierrepont,  of 
New  York.  May  15,  1875;  Alphonso  Taft,  of  Ohio, 
May  22,  187U. 

Sixteenth  Administration— IS77  to  lh'SI. 

President  :  Rutherford  B.  Hayes,  of  Ohio. 
Vice-President :  William  A.  Wheeler,  of  New  York. 
Secretary  of  State  :   William  M.  Evarts,  of  New 

York,  March  12.1877. 
Secretary  of  the  Treasury:  John  Sherman,  of  Ohio, 

March  8.  1H77. 
Secretaries  of  War :  George  W.  McCrary,  of  Iowa, 

March  12,  1877;  Alexander  Uamsey,  of  Minne- 
sota, Dec.  10, 1879. 
Secretaries  of  the  Navy  :  Richard  W.  Thompson,  of 

Indiana,  March  12,  1877:  Nathan  Goff.  Jr.,  of 

West  Virginia.  Jan.  ti,  1881. 
Secretary  of  the  Interior:  Carl  Schurz,  of  Missouri, 

March  12.  1877. 
Postmasters-general:  David  M.  Key,  of  Tennessee, 

March  12.  1877;  Horace  Maynard.  of  Tennessee, 

June  2,  1880. 

Attorney-general:  Charles  Devens,  of  Massachu- 
setts, March  12,  1877. 

Seventeenth  A  dm  initiation — ISSt . 

President:  James  A.  Garfield,  of  Ohio—died  Sept. 
19,  1881,  when  Vice-President  Chester  A.  Arthur, 
of  New  York,  became  president. 

Vice-President.  Chester  A.  Arthur,  of  New  York, 
succeeded  to  the  presidency  Sept.  H*.  1881. 

Secretaries  of  State:  James  G.  Blaine,  of  Maine, 
March  5,  1881 ;  F.  T.  Frelinghnysen.  of  New  Jer- 
sey. Dec.  12,  1881. 

Secretaries  of  the  Treasury  :  William  Windom.  of 
Minnesota,  March  5,  1881;  Charles  J.  Folger,  of 
New  York,  Oct.  27,  1881. 

Secretary  of  War:  Robert  T.Lincoln,  of  Illinois, 
March  5,  1881. 

Secretary  of  the  Navy  :  William  H.Hunt,  of  Louis- 
iana, March  5,  1881. 

Secretary  of  the  Interior :  Samuel  J.  Kirk  wood,  of 
Iowa,  March  5,  1881. 

Postmasters-general:  Thomas  L.  James,  of  New 
York.  March  5,  1881  ;  Timothy  O.  Howe,  of  Wis- 
consin, Dec.  20.  1SKI. 

Attorneys-general:  Wayne  MeVeagh,  of  Pennsyl- 
vania, March  5,  18X1  ;  Benjamin  Harris  Brewster, 
of  Pennsylvania,  Dec.  10,  INM. 

Eighteenth  Adminii>trntion  —  tSSr>  tit  1SS9. 

President  :  Grover  Cleveland,  of  New  York. 

Vice-President:  Thomas  A.  Hendricks. of  Indiana,  i 

Secretary  of  State:  Thomas  K.  Bayard,  of  Dela- 
ware, .March  5,  lxsTj. 

Secretary  of  the  Treasury:  Charles  S.  Fairchild, 
of  New  York.  March  5.  1SS.Y 

Secretary  of  War:  William  C.  Endicott.  of  Massa- 
chusetts, March  5.  lssr>. 

Secretary  oi  the  Navv :  William  C.  Whitney,  of 
New  York,  March  5. 

Secretary  of  the  Interior    Lucius  O,.  0.  Lamar,  of  , 
WiwuHin,  March  -V  l»S5. 


Postmaster-General:  William  F.  Vilas,  of  Wis- 
consin, March  5,  1880. 

Attorney-General:  Augustus  H.  Garland,  of  Ar- 
kansas, March  5,  1885. 

Xinrlctnth  Administration — l<*8Tt  to  lg!)$. 

President  :  Benjamin  Harrison,  of  Indiana. 
Vice-President  :  Levi  P.  Morton,  of  New  York. 
Secretary  of  State  :  James  G.  Blaine,  of  Maine. 
Secretary  of  the  Treasury:  William  Windom,  of 

Minnesota,  died  Jan.  29,  185>1  ;*  John  N.  Foster, 

of  Ohio. 

Secretary  of  War:  Redfield  Proctor,  of  Vermont. 
Secretary  of  the  Navy ;  Benjamin  F.  Tracy,  of  New 
York. 

Secretary  of  the  Interior:  John  W.  Noble,  of 
Indiana. 

Postmaster-General:  John  Wanamaker,  of  Penn- 
sylvania. 

Attorney-General:  William  H.  H.  Miller,  of 
Indiana. 

Sec'y  of  Agriculture:  Jeremiah  M.  Rusk,  or  Illinois. 
Formation  or  State*  am»  Territories. 

Alahama — From  territory  ceded  to  United  States  by 
South  Carolina  and  Georgia.  Admitted  Dec.  14, 
1819. 

Arkanmt— From  territory  ceded  by  France.  Ad- 
mitted June  15, 1830. 

California—  From  territory  ceded  by  Mexico.  Ad- 
mitted Sept.  9,  1850. 

Coloradir—  From  portion  of  territory  ceded  by 
France  and  Mexico.    Admitted  Aug.  1,  1876. 

C'dumhia,  l>i*trirt  of'— From  territory  ceded  by 
Maryland  and  Virginia.  Established  as  seat  of 
government  July  Irt,  1790.  Alexandria  retroceded 
July  1840. 

Connecticut— One  of  the  thirteen  original  States. 
Ratified  Constitution  Jan.  9,  1788. 

Delaware— One  of  the  thirteen  original  States.  Rat- 
ified Constitution  Dec.  7,  1787. 

Florida— From  territory  ceded  by  Spain.  Admit- 
ted March  3,  1845. 

deorqia— One  of  the  thirteen  original  States.  Rat- 
ified Constitution  Jan.  2,  1788. 

Idaho — From  Territory  of  Idaho.  Admitted  July 
3,  1890. 

Jllinoi* — Out  of  territory  ceded  by  Virginia.  Ad- 
mitted Dec.  3,  1818. 

Indiana — From  territory  ceded  by  Virginia.  Ad- 
mitted Dec.  11,  1810. 

Iowa — From  part  of  Wisconsin  Territory.  Admit- 
ted Dec.  28.  1840 

Kannof — Coni|>osed  of  territory  ceded  by  France 
and  the  State  of  Texas.    Admitted  Jan.  29,  1801. 

Ki  ntuck,,— From  the  territory  of  Virginia.  Admit- 
ted June  1.  1792. 

Louisiana — From  territory  ceded  by  France.  Ad- 
mitted April  8,  1812. 

Maim — Out  of  part  of  territory  of  Massachusetts. 
Admitted  March  15.  1820. 

Maryland — One  of  the  thirteen  original  States. 
Ratified  Constitution  April  28,  1788. 

Maixnchum  tlx— One  of  the  thirteen  original  States. 
Ratified  Constitution  Feb.  ti,  1788. 

Mirhitjaa — From  territory  ceded  by  Virginia.  Ad- 
mitted Jan.  2<i,  1837. 

Minnenota — Fmm  territory  ceded  by  France.  Ad- 
mitted May  II.  1858. 

Miminiiifipi — From  territory  ceded  by  Georgia  and 
South  Carolina.    Admitted  Dec.  10.  1817. 


•  Sfcivturv  Windom  Imni.'dmUly  nftiT  clininc  n  lenjrlbj 
mi. 1  v.tv  iiMc  speoi-li  lit  a  l.nii.pirt  of  the  N.  w  York  Out  niter 
•  >l  <  ■'tmuiri.c,  su.idi-u!)  i  NplrtU  Jiui.  ■£).  1*91,  a<eil  Si. 
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Missouri—  From  territory  coded  by  France.  Admit- 
ted Aug.  10,  1821. 

Montana— Territory  of  Montana.  Admitted  Nov. 
8,  1889. 

y,l>ra*ka— From  territory  ceded  by  France.  Ad- 
mitted March  1,  1867. 

Nevada— From  territory  obtained  from  Mexico. 
Admitted  Oct.  31,  1864. 

New  Hampshire — One  of  the  thirteen  original  States. 
Ratified  Constitution  June  21,  1788. 

New  Jersey— One  of  the  thirteen  original  States. 
Ratified  Constitution  Dec.  18,  1787. 

yew  York— One  of  the  thirteen  original  States. 
Ratified  Constitution  July  26.  178K. 

yurth  Carolina — One  of  the  thirteen  original  States. 
Ratified  Constitution  Nov.  21,  1789. 

yorth  Dakota— From  Territory  of  Dakota.  Admit- 
ted Nov.  2,  1889. 

Ohio— Out  of  territory  ceded  by  Virginia.  Admit- 
ted Nov.  29,  1802. 

Oreqon — From  territory  included  in  treaty  with 
France.  1803,  and  Spain,  1819,  and  Great  Britain, 
1846.    Admitted  Feb.  11,  1859. 

Pennsylvania — One  of  the  thirteen  original  States. 
Ratified  Constitution  Dec.  12.  1787. 

Rhode  Island — One  of  the  thirteen  original  States. 
Ratified  Constitution  May  29,  1790. 

South  Carolina — One  of  the  thirteen  original  States. 
Ratified  Constitution  May  23,  1788. 

South  Dakota — From  Territory  of  Dakota.  Admit- 
ted Nov.  2,  1889. 

Tennessee — Out  of  territory  ceded  by  North  Caro- 
lina.   Admitted  June.  1790. 

Texas — Independent  repuMic.  Admitted  Dec.  29, 
1846. 

Vermont — From  part  of  the  territory  of  New  York. 
Admitted  March  4, 1791. 

Virginia— One  of  the  thirteen  original  States.  Rat- 
ified Constitution  June  2(5,  178S. 

Washinqton— From  Territory  of  Washington.  Ad- 
mitted Nov.  11.  1889. 

West  Virginia—  Formed  out  of  a  portion  of  the  State 
of  Virginia.    Admitted  Dec.  31.  18t!2. 

Wisconsin— From  part  of  the  territory  of  Michigan. 
Admitted  May  20,  18-18. 

Wyoming—  From  Territory  of  Wyoming.  Admitted 
July  10,  1890. 

Arizona  The  Territorial  governments,  when 
established  by  Congress  and  organi- 

AVic  Mexico  zed,  send  Delegate*  (one  for  each  Ter- 
ritory) to  the  House  of  Representa- 

Oklahoma  tives,  who  are  present  at  its  delibera- 
tions, with  a  right  of  moving  amend- 

I'tah  ments  and  debating,  but  not  of  voting. 

Apportionments  or  Congressional  Representa- 
tions. 

The  Constitution  (  Sec.  2.  of  Fourteenth  Amend- 
ment )  provides  that  "  Representatives  shall  he  ap- 
portioned among  the  several  Slates  according  to 
their  respective  numbers,  counting  the  whole  num- 
ber of  persons  in  each  State,  excluding  Indians  not 
taxed.  This  provision  amended  the  first  para- 
graph of  clause  3,  Section  2,  of  Article  1  of  the 
original  Constitution.  Congress,  under  authority 
of  the  quoted  clause  of  the  Constitution  passed  the 
Census  Act.  of  March  1,  1790;  the  Act  of  Feb.  25, 
1791,  providing  that  Kentucky  and  Vermont  should 
have  two  Representatives  each  until  the  next  ap- 
portionment; and  the  Act  of  April  14,  1792 — this 
last  being  the  first  Apportionment  Act  passed 
under  the  Census  of  1790.  This  Act  fixed  the  total 
number  of  Representatives  at  106,  distributed  as 
shown  in  the  2d  column  of  the  table.  The  subse- 
quent apportionment  Acts  under  several  suc- 
cessive Censuses  bore  dates  and  made  provision  as 


to  ratios  of  representation  and  numbers  of  Repre- 
sentatives as  follows: 

Second  Centu*  (1800).— Act  of  Jan.  14,  1802,  ratio 
1  to  33,000;  number  of  Representatives.  141. 

77n"r</  Census  (1810).— Act  of  Dec.  21.  1811 ;  ratio  of 
representation,   I    to  36,000;    number    of  Rep 
resentatives,  181. 

Forth  Census  (1820). — Act  of  March  7,  1822;  ratio 
of  representation,  1  to  40,000;  number  of  Represen- 
tatives, 212. 

Fifth  Census  :i830j.— Act  of  May  22,1832;  ratio 
of  representation,  1  to  47,700 ;  number  of  Represen- 
tatives, 212. 

Sixth  Census  (1840). — Act  of  June  2o,  1842:  ratio 
of  representation,  1  to  70.(580;  and  "1  additional 
member  for  each  State  having  a  fraction  greater 
than  one  moiety  of  said  ratio \"  number  of  Repre- 

|  aentatives,  223.    Under  the  following  named  Sup- 

i  plement  Acts,  additional  Representatives  were 
assigned  until  after  the  next  Census  and  Appor- 

•  tionment  as  follows  ;  namely  :  Act  of  May  29,  1842, 
3  for  Wisconsin  ;  Act  of  Dec.  29,  1846,  2  for  Texas; 
Act  of  Aug.  4,  181(5,  2  for  Iowa ;  and  Act  of  Sept.  9, 
1860.  2  for  California. 

Seventh  t  'ensns  ( 1,850). — I'nder  the  Census  Act  of 
May  23,  1860,  the  House  was  to  be  composed  of  283 

|  members  to  be  apportioned  among  the  States  as  fol- 

j  lows,  viz : 

I  Sec.  2ft  A\ni  hr  itjurthrr  tnartcd.  That  10  Boon  v  the  tint 
I  and  e  ach  subsequent  enumeration  of  the  inhabitant*  of  the  ' 
several  State*,  directed  by  the  constitution  of  the  t'nited 
States  to  lie  taken.  Khali  be  completed  and  returned  to  the 
office  of  the  Department  of  the  Irjlerlur.il  shall  be  the  duty 
of  the  Secrethry  of  the  Interior  to  ascertain  the  aggregate 
representative  population  of  the  Pnited  States,  by  adding  to 
the  whole  number  of  free  persons  in  all  the  States,  lnrludlug 
those  bound  to  service  for  a  number  of  years,  and  excluding 
Indfatis  not  taxed,  three-fifths  of  all  other  persons,  which 
aggregate  population  he  shall  divide  by  the  number  two 
hundred  and  thirty-three,  and  the  product  of  such  division, 
rejecting  any  fraction  of  a  unit,  if  anv  such  happen  to  remain, 
shall  be  the  ratio  or  rule  of  apportionment  of  Representa- 
tives anions  the  several  States  under  such  enumeration; 
and  the  said  Secretary  of  the  Depart  men  t  of  the  Interior  thai  I 
then  proceed.  In  the  same  manner,  to  ascettain  the  represen- 
tative population  of  each  state,  and  todlvlde  the  whofu  num- 
ber of  the  representative  population  of  each  Stale  by  the 
ratio  already  determined  by  him.  ns  above  directed,  and  the 
product  of  this  last  division  shall  be  the  number  of  Repre 
setitatlves  apportioned  to  such  State  under  the  then  last 
enumeration  ,  /'ret  r</<  </,  That  the  loss  In  the  number  of  mem- 
bers caused  by  the  fractions  remaining  In  the  several  states 
on  the  division  of  the  population  thereof  shall  ho  compen- 
sated for  by  assigning  to  so  many  States  having  the  largest 
fractions  one  additional  member  each  for  its  fraction  as  may 
be  lieecsary  to  make  the  w  hole  number  of  Representatives 
two  hundred  and  thirty-three:  .In'/  i-n>ri<t>it  nlm.  That.  If, 
after  the  ap]rortioument  of  the  Representatives'  under  tha 
next  or  any  subsequent  census,  a  new  State  or  States  shall 
lie  admitted  Into  the  I'tilon,  the  Representative  or  Represen- 
tatives assigned  to  such  new  state  or  states  shall  be  in  addi- 
tion to  the  number  of  Representative*  hereinabove  limited, 
which  excess  of  Representatives  over  two  hundred  and  thir- 
ty-three shall  only  continue  until   the  next  succeeding 

The  ratio  of  representation  under  this  census 
was  fixed  at  1  to  93,420;  and  under  following  Acts 
two  additional  Representatives  were  assigned  as 
follows,  namely:  Under  Act  of  Feb.  26.  1867,  one 
for  Minnesota,  and  under  Act  of  Feb.  14,  1869,  one 
for  Oregon. 

F.iahth  Census  (I860).— Act  of  March  4,  1862, 
fixed  the  number  of  members  of  the  House  after 
March  3,  18»i3.  at  241,  the  eight  additional  members 
being  assigned  one  each  to  Pennsylvania,  Ohio, 
Kentucky.  Illinois.  Iowa,  Minnesota,  Vermont,  and 
Rhode  island.  The  ratio  of  Representatives 
was  fixed  at  1  to  127,381. 

.\inth  Census  (1870).— Act  of  Feb. 2. 1872, provided 
that  after  March  3,  1873.  the  House  should  be  com- 
posed of  25)3  members.  The  remainder  of  the  Act 
was  as  follows : 

Section  a.  That  In  each  State  entitled  under  this  law  to 
more  than  one  Representative,  the  Dumber  to  which  -aid 
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Slates  sball  be  entitled  In  the  Forty-third,  and  each  subse- 
quent Congress,  shall  be  elected  bj"  districts  onmpnsed  of 
contiguous  territory,  and  containing  an  nearly  as  practicable 
aneuual  number  of  inhabitants,  and  equal  in  number  to  the 
liumU-r  of  Representative*  to  which  said  States  may  be  en- 
titled In  Congress,  no  one  district  ele.  ing  more  than  one 
Representative:  /'ninili  rf.  That  In  the  election  of  Repre- 
sentative* to  the  Forty-third  Congress  in  any  State  which 
by  thin  law  in  iflven  an  Increased  number  of  Representatives  : 
Tli"  additional  Representative  or  Representative*  allowed  to 
tnch  -State  may  lie  elected  by  the.Slateat  lante  ami  the  other 
Representative*  to  which  the  State  in  entitled  by  the  dl»- 
rlet*  a*  now  prescribed  by  law  In  said  state,  unless  the 
Legislature  of  said  .State  shall  otherwise  provide  before  the 
time  fixed  by  law  for  the  election  of  Representatives  therein. 

Sec.  S.  That  the  Tuesday  next  after  the  first  Monday  in 
November,  in  the  year  lstii.  Is  hereby  fixed  ami  established 
a*  the  day,  In  each  of  the  Slate*  and  territories  of  the 
t'nlted  Slates,  for  election  of  Representatives  and  Delegates 
to  the  Forty-ninth  Congress:  and  the  Tuesday  next  after  the 
flmt  Monday  In  November,  in  every  second  year  thereafter,  la 
hereby  Axed  and  established  as  the  day  for  the  election,  in 


each  of  said  States  and  Territories,  of  Representatives  and 
Delegates  to  the  Congn 
March  next  thereafter. 


i  to  the  Congress  commencing  on  the  fourth  day  of 


SRC.  4.  That  if,  upon  trial,  there  shall  be  a  failure  to 
elect  a  Representative  or  Delegate  In  Congress  in  any  State, 
District,  or  Territory,  upon  the  day  hereby  fixed  and  estab- 
lished fVir  »-ic!i  election,  or  if .  after  any  such  election,  a  va- 
cancy shall  occur  in  any  such  S'.ute,  District,  or  Territory, 
from'death,  resignation,  or  otherwise,  an  election  shall  be. 
held  to  till  any  vacancy  caused  by  such  failure,  resignation, 
death,  or  otherwise.,  at  »uch  time  as  is  or  may  be  provided  by 
law  for  tilling  vacancies  In  the  state  or  Territory  in  which 
the  same  may  occur. 

Srx.  That  no  State  shall  Is-  hereafter  admitted  to  the 
ITnlon  without  hnvlug  the  necessary  population  to  entitle  it 
to  at  leant  one  Representative  according  to  the  ratio  of  rep- 
resentation fixed  on  this  bill.  * 

Sec.  t<.  That  should  any  State,  after  the  passage  of  this 
act,  deny  or  abridge  the  right  of  any  of  the  male  Inhabitants 
of  such  State,  being  twenty-one  years  of  age,  and  cttltens  Of 
the  I' nlted  States,  to  vote  nt  any  election  named  In  the 
amendments  to  the  Constitution,  article  fourteen,  section 
two,  except  for  participation  In  the  rebellion  or  other  crime, 
the  number  of  Representatives  apportioned  In  this  act  to 
such  State  shall  be  reduced  In  the  proportion  which  the  num- 
ber of  such  male  citizens  shaJl  have  to  the  whole  number  of 
male  cltixena  twenty -one  years  of  age  In  such  State. 

Under  this  Census  the  ratio  of  Representatives 
was  1  to  131,425. 

By  the  act  of  May  30.  1872,  entitled  "An  act  sup- 
plemental to  an  act  entitled  'An  act  for  the  appor- 
tionment of  Representatives  to  Congress  among 
the  several  States  according  to  the  Ninth  Census,' 
the  representation  in  the  House  of  Representa- 
tives was  further  increased  as  follows,  viz : 

That  from  and  after  the  third  day  of  March,  eighteen  hun- 
dred and  seventy-three,  the  following  States  shall  he  entitled 
to  one  Representative  each  In  the  Congress  of  the  t'nlted 
States  in  addition  to  the  number  apportioned  to  such  state* 
by  the  act  entitled  "An  act  for  the  apportionment  of  Repre- 
sentatives to  Congress  among  the  several  States  according 
to  the  Ninth  Census,"  approved  February  second,  eighteen 
hundred  and  seventy-two,  to  wit ;  New  Hampshire.  Vermont. 
New  York.  Pennsylvania.  Indiana,  Tennessee,  l,o-iMaua. 
Alabama,  and  Florida,  and  lie  elected  by  separate  districts, 
aa  In  said  act  directed:  /Y.ei.f-.f.  That  in  the  election  of 
Representatives  to  the  Forty-third  Congress  only.  In  any 
Str.t.  which  by  th's  law  Is  given  an  increased  number  of 
Representatives,  the  additional  representative  allowed  to 
such  State  may  bo  elected  by  the  State  at  large,  unless  the 
kglnl  .ture  of  said  State  shall  otherwise  provide  before  the 
time  fixed  by  law  for  the  election  of  Representative*  there- 
in. 

Tenth  <">„*./„  (1S80).— The  act  of  Feb.  25,  1HS2, 
enacted  as  follows: 

Skotion  1.  That  alter  March  3,  ISftt.  the  House  of  Represents- 
.ives  shall  be  eonumsed  of  ;t2ri  members,  to  be  apportioned  as 
follows  :  (See  in  table  under  column  Is^l.  next  j.age.] 

sr.c.  a.  That  whenever  a  new  State  Is  admitted  to  the  1'nion. 
the  Representative  or  Representatives  assigned  1o  It  shall  bo 
in  :iddltion  to  the  number  ?.£>. 

SCI  1  That  In  each  State  entitled  under  this  apportion- 
ment the  number  to  which  Mieh  Slate  may  be  entitled  In  the 
forty  eighth  and  each  *tih*ci|iirnt  Congress  sball  be  elected 
by  ilistrb'ls  composed  of  contiguous  territory,  and  contain- 
ing as  nearly  as  practicable  an  e<|'.m!  number  of  inhabitants, 
and  ei|tial  In  nnmlier  to  the  Representatives  to  which  such 
State  may  be  entitled  in  Congress,  no  or.e  district  electing 
more  than  one  Reprcscuta'. i ve :  /'r,,, ,./,,(,  That  unless  the 
Legislature  of  such  State  sball  otherwise  provide  before  the 
election  of  such  representatives  shall  take  place  as  provided 


by  law.  where  no  change  shall  be  hereby  made  In  the  repre- 
sentation of  a  State,  the  Representatives  thereof  to  the 
forty-eighth  Congress  shall  be  elected  therein  as  now  pro- 
vided by  law.  Ifthe  number  as  hereby  provided  for  shall 
be  larger  than  it  was  before  this  change,  then  the  additional 
Representative  or  Representatives  allow  ed  to  said  State  un- 
der this  apportionment  may  be  elected  hv  the  State  at  large, 
and  the  other  Representatives  to  which  the  State  la  entitled 
by  the  district*  a*  now  prescribed  by  law  in  said  State;  and 
it  the  nutnls-r  hereby  provided  for  snail  in  any  State  be  less 
than  It  was  before  tiie  change  hereby  made,  then  the  whole 
number  to  such  State  hereby  provided  for  shall  be  elected  at 
large,  unless  the  Legislatures  of-sald  State*  have  provided  or 
shall  otherwise  provide  befole  the  time  fixed  by  law  for  the 
next  election  of  Representatives  therein. 

All  act*  and  parts  of  acts  inconsistent  herewith  are  hereby 
repealed. 

The  ratio  of  representation  under  the  Tenth 
Census  was  1  to  161 .912. 

The  act  of  February  22,  1889,  providing  for  the 
admission  of  the  State*  of  Montana,  North  Dakota, 
Houth  Dakota,  and  Washington,  increased  the  rep- 
resentation in  the  House  to  three  hundred  and 
thirty  members,  which  was  further  increased  by 
the  acts  of  July  3  and  10.  1890,  admitting  the 
Htates  of  Idaho  and  Wyoming,  to  three  hundred 
thirty-two  members. 

Eltmith  Ctumt  (1890). — The  Act  of  Congress 
fixing  the  ratio  of  representation  for  ensuing 
Quadrennium  at  1  to  173,901;  the  total  number  of 
Representatives  at  856;  and  the  number  of  Repre- 
sentatives for  the  States  severally  shown  in  the 
last  column  of  the  Table  of  Assignments  to  the  sev- 
eral States. 

Election  and  Rio nth  of  Territorial  Delegates 
to  Conokkks. 

Every  Territory  sball  have  the  right  to  send  a 
Delegate  to  the  House  of  Representatives  of  the 
Vnited  States,  to  serve  during  each  Congreas,  who 
shall  be  elected  by  the  voters  in  the  Territory 
qualified  to  elect  members  of  the  legislative  assem- 
bly thereof.  The  person  having  the  greatest  num- 
ber of  votes*  shall  be  declared  by  the  governor 
duly  elected,  and  a  certificate  shall  be  given  ac- 
cordingly. Every  such  Delegate  shall  have  a 
seat  in  the  House  of  Representatives,  with  the 
right  of  debating,  but  not  of  voting. 

The  first  election  of  a  delegate  in  any  Territory 
for  which  a  temporary  government  is  hereafter 
provided  by  Congress  snail  be  held  at  the  time  and 
places  and  in  the  manner  the  governor  of  such  Ter- 
ritory may  direct,  after  at  least  sixty  days'  notice, 
to  be  given  by  proclamation ;  but  at  all  subsequent 
♦  lections  therein,  as  well  as  at  all  elections  for  a 
Deb-gate  in  organized  Territories,  such  time, 
places,  and  manner  of  holding  the  election  shall  be 
prescribed  by  the  law  of  each  Territory. 

The  Speaker  shall  appoint  from  among  the  Dele- 

f rates  one  additional  member  on  each  of  the  fol- 
owing  committees,  viz.:  Coinage,  Weights  and 
Measures;  Agriculture;  Military  Affairs;  Post- 
Ollices  and  Post-Roads;  Public  Lands;  Indian 
Affairs;  Territories;  Private  band  Claims,  and 
Mines  and  Mining;  and  they  shall  possess  in  their 
respective  committees  the  same  powers  and  priv- 
ileges as  in  the  House,  and  may  make  any  motion 
except  to  reconsider.— Ri  le  XII. 

in  the  organization  of  the  House,  the  names  of 
Delegates  are  called  over  after  those  of  members 
and  before  taking  their  seats  the  same  oath  or 
affirmation  is  administered  as  in  the  case  of  mem- 
bers. 

The  right  of  a  Delegate  to  submit  a  resolution  is 
recognized  by  Ri  i.k  XII.  and  it  is  also  competent 
for  him  to  submit  any  motion  which  a  member 
may  make,  except  the  motion  to  reconsider,  which 


lav  make,  except  the  motion  to  i 
i  dependent  on  the  right  to  vote. 
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Number  or  Representative*  i.v  Ooxokkss  Assinxi-n 
to  States  ani>  Tkrritories. 

The  following  table  shows  the  number  of  Repre- 
sentatives to  Congress  assigned  to  each  of  the 
United  States  previous  to  171K),  and  from  1790  to 


md  Terri- 
tories. 
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California  

Colorado.  

Columbia.  District  of 

Connecticut  

Delaware  ... 

Florida  

Georgia  

Idaho   

Illinois  
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Iowa   
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Massachusetts  
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Minnesota  .  !  

Mississippi  
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Montana  
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NewYork   
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Ohio  

Oregon  
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•Admitted  Into  the  Colon  lifter  the  apportionment  under 
which  they  are  here  arranged  w*  mad.-,  f.nt  befor.  the  suc- 
ceeding census. 

tl'revious  to  March  isai.  Maine  formed  part  of  Massachu- 
setts, and  wax  cal  led  7V  lmt,-.i-t  .Vm'j,<\  and  its  represen- 
tative* were  uumhered  with  those  of  Massachusetts.  By 
compact  between  Maine  and  Massachusetts,  Mnlne  became  a 
separate  and  independent  .Stale,  ami  by  an  act  of  Congress  of 
March  :i,  1S20.  »i,  admitted  into  the  lulou  as  such— the  ad- 
mission to  take  place  on  the  l.Mh  of  the  same  month.  On 
April  7,  Ivjn,  Maine  was  declared  entitled  to  seven  Represent- 
atives, to  be  taken  from  those  of  Massachusetts. 

jTu rritory -Not  yet  admitted  to  full  representation  in 
House. 

NoTP  — Hallos  of  representation:  1?.W  and  l*i)0.  1  to  :H,ttin; 
1M0.:C...»«»;  1S2».  40.1W":  l«ai.  t7.7i»>:  1-M0.  7l)..oO;  Is."*.  «t,4ai>; 
iM>.  127.000;  1»70.  1:11.42..;  1SS0.  I5l,yl2:  IK*:  1  Ui  17»i.|2. 

State  Constitutions  ano  State  Governments. 

By  the  constitutions  of  all  the  States  except 
New  York.  Pennsylvania.  < >hio,  Wisconsin,  Kan- 
sas, and  Delaware,  the  powers  of  government  are 
divided  into  three  distinct  departments— the  legis- 
lative, executive,  and  judicial. 

There  is  in  each  State  and  Territory  a  legisla- 
ture. In  twenty  it  is  called  the  Gr,„rul  .\**,  mhhj; 
in  Oregon  and  all  the  Territories,  the  legislative 
Anrrmhhi;  and  in  New  Hampshire  and  Massachu- 
setts, the  General  t'»m-t,  consisting  of  a  senate  (in 
the  Territories  a  council}  and  a  house  of 


u'liwo  "c  a  uuis.fii  ui  me?  uiiueu  Biaies :  n 
three,  he  must  have  been  so  for  two  years;  in  five 
for  five  years ;  in  Florida,  nine  years ;  in  four,  tei 


tatives,  called  in  New  York,  Wisconsin,  California, 
Nevada,  and  Florida  the  Antemhly;  in  Maryland, 
Virginia,  West  Virginia,  the  Home  of  Delegate*, 
and  in  New  Jersey  the  General  Ansembly. 

In  all  the  States  there  is  a  governor,  who  is  the 
executive  authority,  and  there  is  also  generally  a 
lieutenant-governor.  But  when  there  is  no  lieuten- 
ant-governor the  president  of  the  Benate  succeeds 
if  the  governor  dies  or  becomes  incapable.  His 
powers  are  similar  to  those  of  the  President  of 
the  United  States.  The  following  are  Bome  of  the 
qualifications  required  in  the  various  States: 

No  person,  in  eleven  Stales,  can  be  a  governor 
unless  he  is  a  citizen  of  the  United  States:  in 

e, 
.  ten 

I  years;  in  one,  twelve  years;  in  Georgia,  fifteen 
years,  and  in  New  Jersey  and  Mississippi,  twenty 
years.  He  must  also  have  been  resident  for 
periods  varying  from  one  year  to  ten. 

In  some  States  the  governor  must  not  be  leu 
than  twenty-five  years  of  age,  in  most  thirty  years, 
and  in  two  (Kentucky  and  Missouri),  thirty-five. 

In  Delaware  he  is  not  eligible  a  second  time  for 
office,  in  Tennessee  he  is  not  eligible  for  more 
than  six  years  in  any  term  of  eight.  So  in  Oregon, 
for  not  more  than  eight  years  in  any  period  of 
twelve  years;  in  Indiana,  for  not  more  than  four 
years  in  any  term  of  eight. 

By  the  constitutions  of  seven  States,  the  gover- 
or  is  not  eligible  for  reelection  for  any  two  succes- 
sive terms,  unless  the  office  devolved  upon  him. 
In  Georgia  he  U  not  eligible  for  four  yearB  after 
the  second  term. 

In  Massachusetts,  he  must  be  possessed  of  a  free- 
hold estate,  in  his  own  right,  of  the  value  of 
$5,1X10.  He  is  elected  directly  by  the  people,  and, 
not  like  the  President,  through  a  college  of  elect- 
ors. His  term  of  office  varies  from  four  yearB  in 
sixteen  States  to  three  years  in  three  States,  two 
years  in  eighteen  States,  and  a  year  in  two  States 
i  Massachusetts  and  Rhode  Island). 

Both  the  senate  aud  the  house  are  in  all  States 
elected  at  the  general  election  day,  and  vacancies 
in  either  house  are  generally  filled  in  the  same  way 
bv  special  election;  but  in  New  Hampshire  and 
Maine  vacancies  are  so  filled  by  election  only  in 
the  house;  h  vacancy  in  the  senate  is  filled  by 
joint  ballot  of  the  legislatures;  so  in  Massachusetts 
vacancies  in  the  Senate  are  filled  by  special  elec- 
tion, upon  the  order  of  a  majority  of  the  senators 
elected. 

A  senator,  by  the  constitution  of  most  States,  is 
elected  for  four  years;  in  New  Jersey  for  three 
years,  in  several  for  two  years,  and  in  two  (Mas- 
sachusetts and  Rhode  Island)  for  one  year. 

Half  the  senators  are  in  many  States  elected  at 
each  general  election,  the  other  half  holding  over; 
but  in  two,  one-third  are  elected  at  each  general 
election,  the  others  keeping  their  seats. 

Representatives  are  usually  elected  for  two 
years,  but  in  Louisiana  they  are  elected  for  four 
years,  and  in  .Massachusetts,  Rhode  Island,  New 
York  and  New  Jersey  their  tenure  of  office  is  only 
for  one  year.  As  a  rule  no  person  can  be  a  State 
senator  who  is  not  a  citizen  of  the  I  nited  States, 
and  in  Maine  he  must  have  been  thus  qualified 
for  four  years. 

Residence  in  the  State  is  also  required  for  terms 
varying  from  one  year  in  eight  Slates  to  four  years 
in  five,  six  years  in  one  ( Kentucky),  and  seven 
years  in  one  (New  Hampshire;,  besides  which  he 
must  have  been  usually  resident  in  the  senatorial 
district  for  which  he  is  a  candidate  for  various 
periods  ranging  from  one  year  to  three  months, 
and  in  Illinois  and  Louisiana  for  two  years. 
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To  be  eligible  as  a  State  senator  a  candidate 
must  have  paid  a  State  and  coi/nty  tax  within  one 
year  of  election.  By  the  constitution  of  Delaware 
no  person  can  In'  a  senator  who  is  not  possessed  of 
a  freehold  estate  of  200  acres,  of  a  personal  or 
mixed  estate  of  the  value  of  $5,000. 

l>y  tue  constitutions  of  fourteen  States,  no  per- 
Bon  can  be  a  representative  in  the  lower  house  of 
the  State  legislature  who  is  not  a  citizen  of  the 
United  States,  and  in  Maine  he  muBt  have  been  so 
for  rive  years.  And  in  many  he  must  have  been 
resident  in  the  State  for  a  certain  period,  varying 
from  one  year  in  seven  of  the  States  to  five  years 
in  two  (Illinois  and  Louisiana).  In  nine  of  the 
Slates  he  must  also  be  a  quaflfied  elector  of  the 
State,  and  in  nearly,  if  not  quite  all,  he.  must  have 
been  resident  in  the  district  for  which  he  is  chosen 
for  a  period  varying  from  sixty  days  in  Iowa  to  two 
years  in  Illinois  and  Louisiana. 

In  thirteen  Slates  a  representative  loses  his  seat 
if  he  ceases  to  reside  in  the  district,  and  in  six  he 
must  be  a  qualified  elector  in  such  district. 

In  fourteen  States  a  candidate  must  be  twenty- 
one  years  of  age  at  the  time  of  his  election,  in 
three,  twenty-four  (Delaware.  Kentucky,  and  Mis- 
souri), and  in  Colorado  twenty-live. 

In  Massachusetts  the  constitution  forbids  any 
property  qualification  for  the  State  Legislature  or 
council. 

The  following  persons  are  disqualified  from  sit' 
ting  in  the  State  legislature: 

In  Nebraska  any  person  interested  in  a  contract 
with  or  an  unadjusted  claim  against  the  State. 

In  Delaware,  any  person  concerned  in  any  army 
or  navy  contract. 

In  West  Virginia,  any  salaried  ollieer  of  a  rail- 
road. 

In  Kansas  and  Georgia,  every  person  convicted 
of  embezzlement  of  the  public  funds. 

In  Delaware,  every  person  who  lias  served  as  a 
State  treasurer,  before  his  accounts  have  been  set- 
tled and  discharged. 

In  Georgia,  any  person  who  has  not  paid  his 
legal  taxes. 

In  West  Virginia  and  South  Carolina,  any  person 
who  has  been  convicted  of  bribery,  perjury,  or 
•ther  infamous  crime,  or  who  has  not  accounted 
for  public  money  intrusted  to  him. 

In  most  States  provision  is  made  by  the  consti- 
tution that  members  of  the  legislature  shall  re- 
ceive compensation.  In  several  it  cannot  lie 
increased  or  diminished  during  the  term  for  which 
they  are  elected,  and  in  two  (Missouri  and  Texas) 
it  cannot  be  altered  at  all  by  the  legislature  at  any 
time,  the  amount  being  fixed  by  the  constitution. 

In  fourteen  States  no  member  of  Congress  is  eli- 
gible for  the  State  legislature. 

Members  of  the  legislature  are,  by  the  constitu- 
tions of  most  of  the  States,  required  to  make  oath 
to  support  the  National  and  the  State  (if  in  a 
State)  constitutions,  and  in  one  (Arkansas)  to  sup- 
port the  Union,  and  in  five  that  they  have  not 
bribed  anybody,  and  in  four  that  they  will  not  ac- 
cept a  bribe  for  giving  or  withholding  a  vote,  or 
fordoing  any  duty  relating  to  their  office,  and  in 
three  : Kentucky,  Texas,  and  Nevada)  that  they 
have  not  been  concerned  in  a  duel. 

The  mode  of  election  is  in  twelve  States  by  bal- 
lot; but  in  Kentucky  all  election  by  the  people 
must  be  rint  r«rv,  except,  that  dumb  persons  may 
vote  by  ballot.  By  the  constitution  of  nearly  all, 
the  person  having  the  highest  number  '  in  a  plur- 
ality; of  votes  is  declared  duly  elected:  but  in 
Rhode  Island,  in  all  elections  held  by  the  peo- 
ple, a  majority  of  votes  cast  is  necessary  to  a 
choice.   (Kentucky  now  has  the  Australian  ballot.) 


By  the  constitution  of  Illinois  (each  district 
voting  for  three  representatives)  each  voter  niay 
cast  as  many  votes  for  each  candidate  as  there 
are  State  representatives  to  be  elected,  or  may 
distribute  his  votes  among  the  candidates  as  he 
sees  fit. 

In  nearly  all  the  States  and  Territories  elec- 
tion day  is  fixed  by  the  constitution  or  statutes 
for  the  first  Tuesday  after  the  first  Monday  in 
November;  (1)  biennially  in  the  even  years  in 
twenty-one  States ;  i2l  biennially  in  the  odd  years 
in  three  States;  (8)  annually  in  nine  States;  the 
remainder  vary  as  to  their  day. 

The  right  of  suffrage  is  given  to  every  male 
citizen  ot  the  United  States  aged  twenty-one  or 

i  who  has  declared  his  intention  of  becoming  a  cit- 

i  izen. 

Under  the  head  of  "Qualifications  of  Voters"  will 
be  found  a  table  giving  the  requirements  of  the 
constitutions  of  the  several  States  in  respect  to 
suffrage.  It  is  believed  to  be  substantially  ac- 
curate, but  will  be  verified  before  republication 
in  the  next  edition,  and  additional  matter  given. 

By  the  constitution  of  all  the  States,  exept  Ne- 
braska and  Oregon,  an  impeachment  is  first  made 
by  the  House  of  Representatives,  and  is  tried  by 
the  Senate  sitting  as  a  court  under  oath,  except  in 
New  York,  when  it  is  tried  by  the  Senate  anu  the 
judges  of  the  court  of  appeals. 

Two-thirds  of  the  Senators  rltcicd  must,  in  fif- 
teen States,  concur  for  conviction ;  and  in  nine- 
teen, two-thirds  of  the  Senators  }>rt$tut.  In  New 
Hampshire,  Massachusetts,  Alabama,  and  Missis- 
sippi a  vote  of  a  quorum  is  sufficient ;  but  in  Ne- 
braska the  impeachment  is  first  made  by  the 
Legislature  in  joint  convention  upon  resolution  in 
either  house,  and  a  majority  of  elected  members 
must  concur;  and  it  is  then  tried  by  the  judges  of 
the  Supreme  court. 

The  effect  of  impeachment  is.  by  the  constitu- 
tions of  all  but  Maryland  and  Oregon,  merely  to 
remove  from  office,  and  in  all  the  States,  except 
five,  to  disqualify  the  person  impeached  from  hold- 
ing any  other  State  appointment. 

A  person  impeached,  whether  convicted  or  not 
on  the  impeachment,  is  nevertheless  liable,  by  the 
constitutions  of  all  the  States,  except  Indiana  and 
Maryland,  to  indictment,  trial,  and  punishment 
according  to  law  . 

By  the  constitutions  of  thirty-two  States  either 
house  may  (8)  expel  any  of  its  members  by  a  vote 
of  two-thirds  of  the  elected  members.  Bnd  in  Ver- 
mont, by  a  majority  vote  of  a  quorum.  But  in 
twentv-five  States  no  member  can  be  expelled  a 
second  tJme  for  the  same  cause,  nor  in  Vermont, 
Michigan,  or  Arizona  for  any  cause  known  tolas 
constituents  before  his  election. 

In  Michigan  and  Arizona  the  reason  for  expulsion 
must  be  entered  in  the  journal,  with  the  names  of 
the  members  voting. 

In  Pennsylvania,  Arkansas,  Colorado,  Bnd  Ala- 
bama a  member  expelled  for  corruption  is  not 
thereafter  eligible  for  either  house. 

Each  house  has  in  thirty  of  the  States  power  to 
punish  its  members  for  disorderly  conduct;  and  in 
many,  either  house  may  punish  any  person,  not  a 
mernlier,  for  disorderly  or  contemptuous  conduct, 
such  punishment  not  *o  extend  beyond  the  final 
adjournment  of  the  session,  and  in  others,  by  dif- 
ferent terms  of  imprisonment,  varying  from  thirty 
days  to  twenty-four  hours. 

The  constitutions  of  all  the  States  provide  that 
each  house  shall  be  the  judge  of  the  qualifications, 
elections,  and  returns  of  its  members. 
In  most  cases  it  is  provided  that  each  house  shall 
I  choose  its  own  officers,  except  in  certain  cases  the 
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president  of  the  senate,  which  place  is  filled  (1 )  in 
eighteen  States  by  the  lieutenant-governor,  (2,i  in 
Rhode  Island  by  the  governor  or  lieutenant-gover- 
nor or  the  secretary  of  state.  In  all  other  states 
it  is  enacted  that  each  house  shall  determine  the 
rules  of  its  own  proceedings. 

By  the  constitutions  of  nearly  all  of  the  States  a 
majority  of  elected  member*  in  either  house  con- 
stitutes a  quorum,  but  in  live  two-thirds  are  neces- 
sary. In  New  Hampshire  a  majority  is  a  quorum 
in  the  house,  but  when  loss  than  two-thirds  are 
present  a  two-thirds  vote  is  necessary  to  any  act  or 
proceeding,  and  in  the  senate  thirteen  are  neces- 
sary to  a  (juorum,  and  when  less  than  Bixteen  are 
present  a  vote  of  ten  is  necessary,  and  in  Massa- 
chusetts sixteen  members  constitute  a  quorum  in 
the  senate  and  one  hundred  in  the  house.  But  a 
smaller  number  than  a  quorum  may,  in  thirty-two 
States,  adjourn  from  day  to  day  and  compel  the 
attendance  of  absent  members.  Freedom  of  speech 
is  guaranteed  by  the  constitutions  of  most  of  the 
States,  as  well  as  freedom  from  arrest  in  all  cases  ex- 
cept treason,  felony,  and  breach  of  the  peace  during 
the  session  of  the  legislature,  and  in  going  and 
returning.  In  Michigan,  Wisconsin,  California,  and 
Arizona  the  privilege  from  arrest  (except  as  above) 
lasts  during  the  whole  of  the  time  that  they  are 
members  of  the  legislature. 

In  most  of  the  legislatures  it  is  provided  by  the 
constitutions  that  the  proceedings  shall  be  open  to 
the  public,  except  ou  such  occasions  as  may,  in  the 
opinion  of  the  house,  require  Becrecy. 

The  regular  session  of  the  legislature  is  in  one 
State <  Itnode  Island )  twice  a  year:  in  Massachu- 
setts, New  York,  New  Jersey,  and  South  Carolina, 
once  a  year;  and  in  others  every  two  years,  in  the 
even  or  the  odd  year  as  the  case  may  be. 

There  are,  however,  often  adjourned  sessions 
held  in  the  intervening  year,  except  in  Pennsyl- 
vania, where  they  are  prohibited.  The  length  of 
the  session  is  limited  in  many  of  the  States,  thus: 
In  Indiana  the  limit  is  sixty-one  days ;  in  Colorado 
and  Georgia,  forty  days;  in  six  States  and  two 
Territories,  sixty  days ;  in  Maryland,  ninety  days ; 
in  Alabama,  thirty  days;  West  Virginia,  f.irty-ltve 
days. 

Extra  sessions  on  extraordinary  occasions  may 
be  convened  by  the  governor,  but  no  mich  extraor- 
dinary session  can  be  called  in  the  Territories  with- 
out the  approval  of  the  President  of  the  Cnited 
States.  In  Virginia  an  extra  session  is  convened 
on  the  application  of  two-thirds  of  the  members; 
in  West  \  irginia.  on  application  of  three-fifths  of 
the  elected  members,  except  on  extraordinary  oc- 
casions. 

In  West.  Virginia,  Kentucky,  and  Georgia  the 
ordinary  session  may  be  continued  by  a  two-thirds 
vote,  and  in  Virginia  the  session  may  be  continued 
for  thirty  days  beyond  the  time  limited,  upon  the 
concurrence  of  three-fifths  of  the  members. 

By  the  constitutions  of  all  the  States,  neither 
house  can  adjourn  without  the  consent  of  the  other 
for  more  than  three  or  two  days  (as  the  case 
may  be). 

In  most  States,  if  the  two  houses  disagree  with 
reBpect  to  the  time  of  adjournment,  the  governor 
may  adjourn  the  legislature  to  such  time  as  he 
thinks  proper,  with  certain  limitations,  such  as  not 
beyond  the  first  day  of  the  regular  session  in  fifteen 
States;  for  not  more  than  ninety  days  in  New 
Hampshire,  Massachusetts,  and  Delaware,  and  not 
exceeding  four  months  in  Pennsylvania,  and  Ken- 
tucky; no  limit  being  given  in  Vermont  and 
Georgia. 

Amendments  to  the  constitution  of  a  State  may 
be  proposed  by  the  State  legislature  for  confirma- 


tion by  the  people  of  the  State  (except  in  Ken- 
tucky and  New  Hampshire),  or  the  citizens  may  be 
asked  to  decide  on  the  advisability  of  holding  a  con- 
vention for  the  revision  of  the  constitution.  If  a 
convention  is  decided  upon,  the  amendments  made 
by  it  are  referred  for  ratification  or  rejection  to 
the  vote  of  the  people. 

Length  of  Congressional  Sessions. 

As  stated  elsewhere  the  Congressional  term*  are 
for  two  full  years  beginning  at  noon,  March  4.  of 
each  alternate  year;  the  Congressional 
generally  begin  on  the  first  Monday  in  December 
of  each  year,  and  continue  until  formal  adjourn- 
ment, which  cannot  be  later  than  noon  of  March  4, 
of  each  second  year.  The  following  table  gives  the 
numbers  of  the  several  Congresses,  and  the  number 
and  dates  of  the  sessions  during  each  Congressional 
term. 


let 

3d 
3d 
4th 

5th 

6th 
7th 
8th 
9th 
10th 

nth 

12th 

isth 

Htli 
15th 
Kith 

I  VI; 

ISth 
19th 
520th 
21  -C 

0 

23d 
-It 

■r.th 

.V  h 

27th 
.-  I. 

30th 
::t"t 
.!2d 


Time  of  Session. 


(  I»t  Session  .  From  March 

J  2d   From  January 

I  M   From  December 

i  1st  .   From  October 

Cid.   From  November 

i  1st   From  December 

riA   From  November 

<  1st  From  Dec-em  ber 

|  8d  From  December 

(1st   From  May 

?2d..    From  November 

I  ad   From  December 

i  1st  jFrom  December 

(2d...  .  From  November 
j  1st  .    .        From  December 

1  2d  From  December 

I  lxt   From  October 

i  2d  .,      .         From  November 

1st  From  Decern  ber 

2d   From  Decern  tier 

1st   From  October 

2d   .      From  November 

i  I*'.   From  May 

?  2d  From  November 

/.id...   From  December 

t,  |m  From  November 

I  2d  .  .  , .  From  November 
t  Dt   .  From  May 

]  2.1  From  December 

r  3d   From  .September 

\  l*t   From  December 

/  2d  .  From  December 

\  l*i   From  December 

i  2d   From  November 

Ust  ..    From  December 

i  2d   .    From  November 

j  1st   From  December 

J  2d   ..     From  December 

i  1st   From  Dcecml>cr 

)  2d  ......  •      From  December 

I  |«t  From  December 

i  2d   From  December 

j  1st    .    From  December 

I'M.   From  December 

I  1st   From  December 

/  2d  ,   From  December 

I  li^t   .    From  December 

*  2.1 .    From  December 

l  l«l    From  December 


From  IVcemtter 
From  December 
From  December 
From  September 
From  December 
From  December 
From  December 
From  December 
From  May 
From  December 

'3d   From  December 

)  lit   'From  December 

I  2d  ,   From  December 

\  |«t   From  December 


t  1st  . 
■  I 

\  '■' 

2.1. 

' 

\  1st  . 
'  -'t  . 

'  2d  . 


>  2d  . 
\  1st 

i  2d . 
>, 

-  'j. : 

..  K- 

>  2.1 . 


From  December 
From  Dec<  ml..-r 
From  Dccmbcr 
From  December 
From  December 
From  Decemlier 
From  December 


4,  1789.  to  Sept.    29.  17» 

4,  17t«0,  to  August  12,  1790 
<"..  1790.  to  March     3.  1791 

24,  IT'.il,  to  May 

5.  1792.  to  March 

2.  1793,  to  June 

3,  1794.  to  March 
7.  1796.  to  June 
5,  1796,  to  March 

15,  1797.  to  Jul r 
IX,  1797,  to  July 

3,  1798,  to  March 
2.  1799,  to  Mav 

17,  1S0O.  to  March 

7.  1*01.  to  May 

«,  1K»2.  to  March 
17.  1803,  to  March  27,  1804 
1S04,  to  March    3.  1805 

2,  1805.  to  April 

1,  ISOfi,  to  March 
2>i.  1807,  to  April 
7,  mm.  to  March 

22,  1*09,  to  June 
27.  I809,  to  May 
S.  1M10,  to  March 

4,  1811,  to  Julv 

2,  1*12,  to  March 
21,  IM3.  to  August   2,  1813 

ti.  IMS,  to  April  IS.  1M4 
19,  1*14,  to  March 

4,  isi:>.  to  Aj.rll 
2,  1*16,  to  March 

1,  1M7.  to  April 

16.  1818.  to  March 
ti.  1819.  to  May 

13.  1*20.  to  March 
:i.  1*21,  to  May 

2,  IK22,  to  March 
1.  1*23.  to  May 
ii,  1824.  to  March 

5,  :82.'j,  to  May 
4.  IS2fi,  to  March 

3,  1827.  to  Mav 

1,  I82S,  to  March 
7.  1829,  to  May 
fi,  lvso.  to  March 

lf.il,  to  Julv 

3,  1*.VJ,  to  March 

2,  1*11,  to  J ii lie 

1,  l*:u,  to  March 
7,  !*-*>,  to  July 
f>,  ]*.&;,  to  March 

4.  If.37,  to  Oct, 
4.  1*37.  to  July 

3.  1*3*.  to  March 

2,  IKO.  to  July 
7,  1  sin.  to  March 

31,  1*41.  to  Sept. 
li,  1*1 1.  to  August  31,  1843 
ii,  1M2,  to  March     3,  1*43 

4.  1813,  to  June      17.  1M4 

2.  1M4,  to  March     3.  1845 

1.  1*4.'..  to  August  10.  1*46 
7,  l*l<>.  to  March  3.  1*17 
«,  1M7,  to  August  14,  1*18 
4.  1*18.  to  March    ii.  1*49 

3.  1M9.  to  Sept.     3U.  1*.'>0 

2.  ls«>.  to  March  3.  ISM 
1,  18.M,  to  August  31.  1852 
f.,  IS.V2.  to  March     3,  1853 


8,  1792 

2.  1798 

9.  1794 

3.  1795 
1,  1790 
3,  1797 

10,  17V7 

16.  1798 

3,  1799 

14.  1800 

8,  1801 

8,  18X19 

3,  1803 


21.  1806 

3.  1807 

1809 

28.  1809 

1,  1810 

S,  1811 

f..  1812 

3,  1813 


"..  1815 

:x>.  1*16 

8,  1817 

20,  1*18 
3.  1819 

15,  1*20 
3.  1821 

8.  1*22 

9,  1*23 
27.  1*21 

3,  1*25 
22,  l*^i 

3.  1*27 
■yu  1*28 

3,  l*2il 
31.  1NS0 

18.  1K12 

3,  !*.« 

30,  1*34 

3.  1*35 

4.  1*36 
3,  1*37 

lfi,  1*37 

9,  i*;w 

3,  1839 

21.  1*40 

5.  1*11 
13,  1*41 
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Congress. 


Time  of  Session. 


!  The  first  table  shows  the  list  of  the  '"extra  sea- 
!  aiona"  called  by  Congress  itself: 


fr-l 

..  t'.. 
in 
:-i 

JffltU 
40th 

4tst 

•2d 
43d 

(.Mil 

4fith 

47th 
4Mh 


1st  From  Decern  In' r 

At  ;From  December 

.lit  (From  l>(  ul.cr 

.  [From  August 
iKnuii  I ►<     in l ■«! r 
Krom  Decern tier 
.    Kroin  December 
Krom  December 


j  ad 

lad.,  . 

v  1-1 

I  3d. ... 
\  1st 

lad.... 

.   1st  .  . 

At.... 
'  I 
•.  1-t 
'.•I 

1st 

(1st 

{  1st 
.M 
t  . 


From  Decern!" 
iKrotu  July 


From  lieCcmber 
Krom  December 
Krom  Deremt>er 
Krom  IiccliiiI>i.t 
from  December 
Krorn  IierotiiluT 
Kroni  March 
Kinm  Jul) 
Krom  November 
Kioto  December 
Kroni  December 
K mm  March 
Kroni  Dcccintier 

Krom  1)  mtier 

i  1st  . .    ....  I  Kroni  Vurch 

•At..  ..From  December 

tad,  Kroni  Di cetnbcr 

i  1st  Kroin  December 

i  2d  .    .  |Kroin  DcccmtNrr 

\  1st    Kroin  December 

t  Al   1  Kroto  December 

iHt  .   IKrotu  October 


i  1st 
Al. 
I  Ml. 


50th 

sut 


Al  . 
<:;.!. 
.  1st 

At. 
t:i.| 
t  l«t 
i  Al  . 

& 
l-t 

*  1st 

•  .  I. 
1  1st 

'  .  1  . 
t  1st 
-Al. 


Krom  December 
From  December 
Krotn  March 
From  December 
From  December 
Kroin  December 
Krom  December 
From  December 
Krom  December 
From  December 
From  Itfct'tiilwr 
From  PceemlM-r 
Krotn  IVccinl>er 
From  Deceml>cr 
Krotn  December 
From  llfpemriur 
From  December 


l.s.7!.  to  August  7.  1*-M 

ISM,  to  March    li.  1*-V. 

1KV>.  to  August  10.  Is-iO 

IS.'*.,  to  A ii|iii«(  DO,  l*-s> 

lss;.  lo  March    :t.  1S-.7 

lK-,7.  to  .Kim-      14,  IsJ* 

l<+.  to  March    :i,  is'sj 

1*V),  to  June     2.'.,  l*<0 

IStO,  to  March     2,  l*»il 

lw.i.  to  August  <;, 

lsil.  to  July  17,  1M12 

im.-j,  to  March  a,  ltva 

'.*..;,  to  Julv  4.  1S04 

IN. I.  to  March  :t.  InS 

Ifv.i.  to  July  2*.  ]MW 

]*«,.  to  March  'J,  ls»V7 

1N.7.  to  March  SO.  1N67 

1M.7,  to  July  JO.  1N-.7 

IN.7.  to  Dec.  2.  1*07 

l*i.7,  to  Julv  27.  I** 

Iwls,  to  March  :i,  1XV9 

InW.  to  April  2.5,  |M.i» 

lN.'.l.  to  July  15.  1*70 

IK7U,  to  March  :t.  1*71 

1*71.  to  Aj.ril  'JO.  1*71 

]*71.  to  June  10.  1*72 

1*72,  to  March  :t,  l*7:i 

]S7:i,  to  June  AS.  1*74 

1H71,  to  March  :i.  1*75 

1*75,  to  August  15,  1*7<> 

l*7ii.  to  Mnrch  :i.  1*77 
1*77.  to  !>.'<• . 
1*77,  to  June 
1ST*,  to  March 
I.*T.|,  tu  July 
lsTli.  to  June 
l**0.  to  Mulch 
1*HI,  to  August 
1KS2.  to  March 
1XK1.  t...Iuly 
1*-M,  to  March 
l*K'..  to  \uiniKl 
1*-*,,  t„  March 
1**7.  to  Oct. 
I*V(.  to  March 


1M«».  to  March 
1WJ1.  to  March 
1W.  to  March 


:t,  1*77 
'.11.  1*7* 

i*7'.i 
1.  i*7y 
it;.  i>iw) 

X  1H*1 
*.  1**2 
.1.  ]  **.! 
A.  1K*4 
:t.  1W 
rt.  I'.sr, 
It.  1M7 
DO,  l*>* 
.t  l*>*.i 
1,  1MKJ 
S.  1*>1 
»,  l*!rj 
S.  1*!« 


NoTK.— To  dcU>rmlttp  tho  your*  covered  hy  n  ulveu  Comrrc^«i, 
double  the  number  of  the  Conitrexi.  and  a.lii  the  proiluct  to 
1798;  the  result  will  be  the  veur  In  which  the  CotiRre**  rlnwd. 
Thuit.  tho  D5th  ConirreiM  —  70  t  17*1*  =  INW,  that  being  the 
year  which  terminated  the  IVjth  rotiKress,  on  the  4th  of 
March.  To  find  the  uumber  ot  a  Congreas  sittlnn  In  any 
priven  year,  subtract  17*;<  from  thr  venr;  If  the  result  Is  au 
even  number,  half  that  number  will  irlve  the  Cotiirrc«».  of 
which  the  vear  in  .|U.wt'.on  will  lie  thr  cIokIuk  vcar.  If  the 
re*ult  Is  an  odd  tiumt.i-r.nddone.  toit.and  half  the  r.-.-ull  will 
alvc  the  CoiiK-ri  »s,  o!  w  tilch  the  year  In  question  » lit  U'  the 
first  year. 

Extra  C<>m<> kkssion a  1.  Skhsionh. 

The  Congressional  is  for  two  years  begin- 

ning at  noon  on  March  4  every  <*l>l  year,  and 
terminating  at  noon  on  March  4,  of  the  next  odd 
year.  The  general  elections  for  members  of  lite 
House  of  Representatives  take  place  the  first  Tues- 
day after  the  first  Monday  in  November  of  >ifii 
years  severally  preceding  the  opening  of  the  Con- 
gressional term.  In  case  of  vacancies,  however, 
the  election  may  occur  at  other  dates  but  in  all 
cases  tho  term  closes  at  noon  of  March  4,  of  the  »'/</ 
years. 

The  ttMtoii*  of  Congress  open  on  the  first  Monday 
of  December  in  every  year  unless  they  are  by  law 
specially  appointed  for  a  different  date.  In  the 
foregoing  list  of  dates  for  the  several  Congresses, 
the  dates  of  the  "extra  sessions"  are  not  spe- 
cifically given.  For  greater  convenience  of  refer- 
ence they  are  properly  classified  in  the  follow- 
ing tables  showing  the  dates  when  convened. t he 
number  of  the  ( 'u\\y?**  in  which  they  look  place, 
with  the  number  of  the  session  in  that  Congress, 
and  the  date  of  the  passage  of  the  act  providing 
for  the  holding  of  the  extra  session." 


Congreas. 


March  4. 178t>  1st 
1st  Momhiv  in  Jan  .,  1790  1st 
4th  Monday  tu  Oct.,  I7H1..  Aid 
1st  Monday  In  Nov..  171/2  2ud 
1st  Moudav  in  Nov.,  17W  l::rd 
1st  Moudav  in  Nov..  17V7  5th 
Chun  Red  to  2d  Monday  lu  6th 

Nov.  1?J7. 
Ikl  Monday  In  Nov..  isno 
1st  Mondav  In  Nov..  late.. 
1st  Monday  in  Nov..  1H04.. 
1st  Monday  In  Nov.,l*us.. 
4th  Monday  In  Mav.lsvj.. 
4th  Monday  In  Nov.,INlKi. 
1st  Monday  In  Nov..  1*12.. 
4th  Monda'v  In  Mav.  l*is  . 
1st  Monday  In  lice'..  1*1.",., 
Lust  Monday  In  Oct.,  1*14 
8*1  Monday  in  Nov.,  1*1* 
2d  Monday  lu  Nov.,  l*2u. 

March  4.  1*157  

March  4,  ])WJ   

March  4. 1871  


fith  . 
sth  ... 
M  h  . . . 
luth  . . 
11th  . . 
Utb 
12th  . 
1  ;ih 

i::th  . 

nth  . . 

l-.th  . 
40th 
41st... 
12nd  . 


First 

Second 

First . . . 

Second 

Second. 

First 

Second 

Second 

First 

Second. 

Second. 

First 

jnd 
Second 
First 
Second 
third. 
Sevond 
second 
'First . 
Klrst 
First. 


Date  of  tias- 
s«*re  of  act. 


.jFlrst...  ^ 


•17SS,  S,.pt., 
17S0,  Sept. 
171U,  Mar. 
17V2,  May  - 
1794.  May 
1797.  Mar. 

+17W7.  July 

1*00,  May 
IHM.  Mar. 
1*04,  Mar. 
1*0*,  Apr. 
1*09.  Jan. 
1*0!>,  June 
IS12,  July 
1«IS.  Feb. 
1S|«,  July 
1X14.  Apr. 
1S1K.  At>r. 
1W0,  May 
[1W7,  Jan. 
tl»7.  Jan. 
lIMf*.  Jan. 


1:1 
.'J 
- 

f> 
.» 
i 
i 

■ 

:t 


■r, 
■r, 

1H 
IS 

li 
\  'J 

:z> 

■n 


The  First  Session  of  the  First  Congress  was  convened  In 
accordance  with  tin-  follow  \ng  resolution  of  the  Continental 
Congress,  adopted  Sept.  l.H.  I7K*.  namely: 

"Affifi  irf.  ilr ..  Tliat  the  first  Wednesday  In  January  next 
be  the  day  for  appointing  electors  in  Ihe  several  States 
which  before  the  said  day  shall  have  ratified  the  aald  Con- 
stitution; that  the  first  Wednesday  In  Februiry  next  be  the 
day  for  the  electors  to  assemble  In  their  several  states  and 
vote  for  a  President ;  and  that  the  first  Wednesday  In  March 
next  be  the  time,  and  the  present  seat  of  Congress  the  place, 
for  commencing  proceedings  under  the  said  Constitution, 

+RcpvBled  the  act  of  March  3rd.  17H7. 

IThe  act  of  Jan.  22.  lsfi7,  provided  that  In  addition  to  the 
regular  times  of  meeting  of  Congress,  there  shall  be  a  meet- 
ing of  the  Congress  of  the  I'nited  States,  and  of  each  sue- 

meridian,  on  the 
Ins  for 
repealed  by 

the  act  of  April  20. 1*71.   (17  Statutes  12.) 

List  0/  Extra  Stsnioui  of  ('„r,grt>K  Conrrnrd  b>j  tht 
Prerifhtit. 

Tbe  President  •  *  may,  on  extraordi- 
nary occasions,  convene  both  HouBes  or  either  of 
them. 


ing  01  tne  i_ongrcss  01  me  t  niieo  stales,  alio  o 
ceedlng  Congrc«s  thereafter,  at  12  o'clock  merld 
fourth  day  of  March,  the  day  on  which  the  term 
which  the  Congress  Is  elected.   That  act  was  r 


Session. 


Congress.  Session 


V  

First 

VIII 

First 

X  

First  . 

XII... 

First 

XIII... 

Tl-i-l 

XXV  

Kir-t 

XXXVII 

Klr.t 

XXXIV  . 

Second 

XXXVII 

First  . 

First 

X  I.VI 

K*.rst 

When  con- 
vened. 


May 
' • 

Oct. 
Nov. 

-'  pt. 

sept. 

V... 

July 
Oct 

Mar. 


If.,  17ti7  Snspetislon  of  diplomatic 

relations  with  France. 
17.  is«v.  Ce«slons  of   Loulsaua  by 

I    Spain  to  France. 
!•;.  1*07  Kelutions    with  (ireal 

1  Britain. 
4.  1*11  Relations    with  (iteil 


1  nritiiin. 

fWs 


19.  isif War  with  lireat  Britain. 
4,  1S;I7  Suspension  of  specie  pey- 

Uletils. 

>l,  1*11  Condition  of  finances  and 

revenue. 

21,  l*.Vi  Failure  of  previous  session 
to  make  appropriation* 
for  Army, 
4,  lsw.i  Insurrection  In 
Southern  States. 
15,  1S77  Failure  of  previously 

to  make  appropriations 
for  Army. 
IS.  lSTOiFallure  of  previous  session 
to   make  appropriation 
for  legislative.  , 
and  judicial 
I  exi-enses. 
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List  of  Special  Sessions  of  the  Senate  from  1189  to 
ISS'J,  Called  by  the  President. 


No. 


I 
2 

* 

6 

- 

si 

H 
:: 

12 

i:t 
.  I 

15 


Commencement. 


March  4.  1791   March  4, 1791 

March4.17'.W  March  4.  17'Jtt 

June  x,  1?JA  .                June  2C.  171*5. 

March  1.  17»7  March  4,  1797 

Julv  17,  1798    [July  19,  175*8  . 

March  4. 1S01    .     March  5,  1801 

March  4.  lMC'J  . .  .  March  7,  1*09 

March  4,  1»17   ! March  >',,  1*17. 


Termination. 


March  4,  lKlr> 
March  4.  1*29 
March  4.  I*»87 
March  4.1M1. 
March  4.  IMA 
March  5.  IX-19. 
March  4.  isil 
March  4,  185U 

17  i  March  4,  1M7 

18  June  15,  1*58 


I 'J 

'.Mi 

11 
22 
23 

24 

K. 
27 
2* 
■'I 

:*j 


March  4.  1*59. ... 
June  26.  1N». 
March  4.  WU 
March  i,  \»« 
March  4,  1n»  . 

April  1.  1NI7  

April  12,  lsivy 
May  10,  1*71. 
March  4, 1S7:»  . 
March5.ls7.5 
March  5, 1*77 
March  4.  1881. 
October  ID.  LSsl. 
.   March  4,  l.s<) 
Si  March  4,  18MJ. 


March  9.  1*2.5. 
March  17.  1*29 
March  10,  18S7 
March  15.  1811  . 
March  19.  1>*45  .  . 
March  2:1,  1*49. 
March  i:t,  ihTjI 

lAprll  11.  18,53  

March  14.  1857. 

June  16.  1858  

March  10,  18.59  .  . 
June  2*.  lSiJO. 
March  28,  1*61.. 
March  14,  18S3  . . 
March  11,  1H6.V  .  . 

April  20,  1W.7  

April  22,  I8A9.  . 
Mav  27. 1871. 
March  *i,  1873 

March  24,  1K7S  

March  17. 1877 
May  20.  1881 
October  29. 1! 
April  2.  188%. 
April  2. 1S8U 


Days. 

1 
: 

19 
1 
3 
J 
4 
.1 
'< 

14 

7 
12 
IT 
19 
10 
88 
11 

7 

3 
'if. 
II 

8 
20 
11 
18 
33 
20 
13 
78 
90 
30 
80 


Admission  to  tiik  Floor  ok  the  Hoi-he  ok  Repre- 
sentatives. 

The  following  is  the  rule  of  the  House  prevailing 
in  1891,  with  regard  to  the  admission  of  persons  to 
the  floor  occupied  by  the  members  of  Congress: 

Rrt.r.  XXXIV.— The  persons  hereinafter  named, and  none 
Other,  Khali  be  admitted  to  the  hull  of  the  House  or  room* 
lending  thereto,  viz :  The  President  and  Vice-President  of 
the  United  State*  and  their  private  secretaries.  Judges  of  the. 
Supreme  Court,  Member*  of  Congress  and  Members  elect, 
contestants  in  election  cases  during  the  pendency  of  their 
cane*  in  the  Honse,  the  Secretary  and  Sergeant-at-Arms  of 
the  Senate,  head*  of  Department*,  Foreign  Ministers,  Gov- 
ernors of  State*,  the  Architect  of  the  Capital,  the  Librarian 
of  Congress  and  his  assistant  lu  charge  of  the  Law  Library, 
such  persons  a*  have,  by  name,  received  the  thanks  of  Con- 
gress, ex-Members  of  the  House  of  Representatives  who  are 
not  interested  In  anv  claim  or  directly  In  any  bill  pending 
before  Congress,  and  clerks  of  committees  when  business 
from  their  committees  is  uuder  consideration :  and  it  shall 
not  t>e  in  order  lor  the  Speaker  to  entertain  a  request  for  the 
suspension  of  this  rule  or  to  present  from  the  chair  the 
request  of  uny  member  for  unanimous  conseut. 

The  first  rule  for  the  admission  within  the  hall 
of  other  than  members  was  adopted  Jan.  7,  1802, 
and  was  confined  to  "St nattim,  officers  of  the  Gen- 
eral and  State  Governments,  foreign  ministers  and 
such  persons  as  members  might  introduce."  Jan.  11, 
1802,  an  attempt  was  made  to  amend  so  as  to  ex- 
clude persons  "introduced  by  members,"  which 
failed.  Nov.  8,  1804,  a  proposition  was  made  to 
confine  the  privilege  to  Senators,  which  also  failed. 
Dec.  17,  1805,  officers  of  State  tforernments  were  ex- 
cluded. Feb.  T,  1808,'a  proposition  was  made  to 
admit  ex-members  of  Congress  and  the  judgeB  of 
the  Supreme  Court.  After  a  good  deal  of  debate  it 
was  rejected.  Feb.  11,  1*09,  the  rule  was  enlarged 
so  as  to  admit  judicial  officers  of  the  United  States, 
as  also  ex-memhersof  Congress.  Feb.  25,  1814.  thoBe 
who  had  !>een  heads  of  Departments  were  admitted. 
Feb.  10,  1815,  officers  who  had  received  the  thanks 
of  Congress  were  included  ;  Jan.  12.  1S16,  the  Navy 
commissioners;  Feb.  21,  1810,  governors  of  States 
and  Territories;  and  on  March  13,  1K22.  the  Presi- 
dent's secretary.   Jan.  20, 1833,  the  rule  was  further 


enlarged  by  admitting  "such  persons  as  the  Speaker 
or  a  member  might  introduce,"  and  Dec.  10,  1883,  the 
House,  by  a  vote  almost  unanimous,  rescinded  that 
amendment.  Dec.  23,  1857,  soon  after  removing 
into  the  new  hall  in  the  Bouth  wing  of  the  Capitol 
extension,  the  privilege  of  admission  was  restricted 
to  "members  of  the  Senate,  their  secretary,  heads 
of  Departments,  President's  private  secretary,  the 
governor  for  the  time  being  of  any  State,  and 
judges  of  the  Supreme  Court  of  the  United  States." 
March  19,  1860,  it  was  adopted  in  its  present  form, 
excepting  the  last  clause,  a  proposition  to  admit 
ex-members  having  been  rejected.  The  last  clause, 
adopted  March  2,  18<i5,  was  intended  to  prevent 
persons  not  entitled  to  the  privilege  of  the  hall 
from  occupying  the  cloak  and  other  adjoining 
rooms.  Jan.  29, 1878,  the  House  adopted  the  follow- 
ing resolution,  by  yeas  155,  to  nays  92,  viz  :  "Resolved, 
That  the  rule  in  regard  to  the  admission  of  persons 
to  the  privileges  of  the  floor  be  enforced,  and  the 
Speaker  is  requested  to  discontinue  the  practice  of 
issuing  pa*9e«,  which  has  been  indulged  in  by  com- 
mon consent." 

In  the  revision  of  the  rules  in  the  second  session 
40th  Congress,  the  words  "contestants  in  election 
cases  during  the  presidency  of  their  cases  in  the 
House"  were  added,  so  as  to  authorize  the  then 
existing  practice,  and  in  the  first  session  of  the  48th 
Congress  the  word  "Congress"  was  striken  and  the 
words  "House  of  Representatives"  inserted,  so  as 
to  restrict,  the  privilege  of  the  floor  to  ex-members 
of  the  House  of  Representatives. 

Veto  Poweu  of  the  President,  and  the*  Subse- 
quent Congressional  Legislature  Relating 
Thereto. 

When  a  bill,  having  passed  both  houses,  shall  be 
presented  to  the  President  of  the  United  States, 
''if  he  approve  he  shall  sign  it,  but  if  not  he  Bhall 
return  it,  with  his  objections,  to  that  house  in 
which  it  shall  have  originated,  who  shall  enter  the 
objections  at  large  on  their  Journal  and  proceed 
to  reconsider  it.  If,  after  such  reconsideration, 
two-thirds  of  that  house  shall  agree  to  pass  the 
bill,  it  shall  be  sent,  together  with  the  ♦objections, 
to  the  other  house,  by  which  it  shall  likewise  be 
reconsidered,  and  if  approved  by  two-thirds  of 
that  house  it  shall  become  a  law.  Rut  in  all  such 
cases  the  votes  of  both  houses  shall  be  determined 
by  yeas  and  nays,  and  the  names  of  the  persons 
voting  for  and  against  the  bill  shall  be  entered  on 
the  Journal  of  each  house,  respectively.  If  any 
bill  shall  not  be  returned  by  the  President  within 
ten  days  (Sundays  excepted)  after  it  shall  have 
been  presented  to  him,  the  same  shall  be  a  law,  in 
like  manner  as  if  he  bad  signed  it,  unless  the  Con- 
gress by  their  adjournment  prevent  its  return,  in 
which  case  it  shall  not  be  a  law." 

A  similar  provision  is  made  in  the  case  of  orders, 
resolutions,  or  votes  presented  to  the  President  for 
his  approval. 

Whenever  a  bill  is  returned  to  the  House  with 
the  objections  of  the  President,  it  is  usual  to  have 
the  message  containing  his  objections  immediately 
read,  nnd  for  the  House  to  proceed  t-  *'  -econ- 
sideration  of  the  bill ;  or  to  postpone  iif  considera- 
tion for  a  future  day ;  but  not  where  less  than  a 
quorum  is  present.  A  veto  message  and  a  bill 
may  be  referred,  or  the  message  alone,  and  the  bill 
may  be  laid  on  the  table. 

The  main  question  in  the  consideration  of  a  ve- 
toed bill  is,  "Will  the  House,  on  reconsideration 
agree  to  pass  the  bill?" 

The  "twn-third*"  by  which  a  vetoed  bill  miiBt  be 
approved  before  it  can  become  a  law  with  the  sig- 
nature of  the  President,  has  been  construed,  in 
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both  houses  to  mean  "two-third*  of  thf  mrmlxr* 
pre  tent. 

A  motion  to  proceed  to  the  consideration  of  a 
vetoed  bill  with  the  objections  of  the  President,  is 
a  privileged  question  under  the  Constitution. 

A  vote  on  the  passage  uf  a  vetoed  bill  cannot  be 
reconsidered.  A  motion  to  discharge  a  committee 
from  the  further  consideration  of  a  veto  message, 
is  a  privileged  question. 

Whenever  a  bill,  order,  resolution,  or  vote  is  re- 
turned by  the  President  with  his  objections,  and 
on  being  reconsidered  is  passed  by  two-thirds  of 
each  of  the  two  houses  of  Congress,  and  thereby 
becomes  a  law,  or  takes  effect,  it  shall  be  received 
by  the  Secretary  of  State  from  the  President  of  the 
Senate,  or  the  Speaker  of  the  House  of  Representa- 
tives, in  whichsoever  house  it  shall  last  have  been 
approved,  and  he  shall  carefully  preserve  the 
originals. 

When  the  President  does  not  approve  a  bill,  and 
is  prevented,  by  the  adjournment  of  Congress  from 
returning  it  with  his  objections,  it  is  usual  for  him 
to  Inform  the  house  in  which  the  bill  originated,  at 
the  next  session,  of  his  reasons  for  not  approv- 
ing it. 

QrALiFiCATioxs  op  Voters  is  the  Several  States. 

Under  the  Constitution  of  the  United  States  "all 
persons  l>orn  or  naturalized  in  the  United  States, 
and  subject  to  the  jurisdiction  thereof  are  citizens 
of  the  United  States  and  of  the  States  wherein  they 
reside  ;"  and  "no  State  shall  make  or  enforce  any 
law  which  shall  abridge  the  privileges  or  immuni- 
ties of  citizens  of  the  United  States;  nor  shall  any 
State  deprive  any  person  of  life,  liberty,  or  prop- 
erty without  due  process  of  law,  nor  deny  to  any 
person  within  its  jurisdiction  the  equal  protection 
of  the  law."  In  all  the  States  except  Wyoming, 
the  right  of  suffrage  is  limited  to  male  citizens 
twenty-one  years  of  age,  with  the  further  excep- 
tion that  in  Colorado,  Massachusetts,  and  a  few 
cither  States  women  are  permitted  to  vote  at  school 
district  elections.  There  is  a  great  lack  of  uni- 
formity in  the  suffrage  laws  of  the  several  States, 
as  the  following  will  show:* 

AlabaKa.— The  vuUt  mini  be  *  citizen,  or  have  declared  his 
Inteutlon  to  become  n  citizen ;  must  have  l>ceti  in  the  State  one 
year,  in  the  county  three  month*,  and  In  the  voting  precinct 
one  month.  Indians,  idiots,  and  men  convicted  of  crime 
cannot  vote. 

Arkansas.— Citizen*,  or  those  who  have  declared  their  in- 
tention to  become  such,  except  Indians,  idiots,  nud  crimi- 
nals, may  vote  altera  residence  of  one  year  in  the  State,  six 
months  In  the  county. and  one  month  In  the  voting  precinct. 
Registration  In  prohibited,  as  being  a  bar  to  suffrage, 

California.— Only  actual  citizens  can  vote,  after  having 
been  one  vear  In  the  State,  ninety  days  in  the  countv,  and 
thlrtv  day*  in  the  voting  precinct.  Registration  la  remit  red 
hvlaw;  and  Chinese,  Indian*,  idiot*,  and  convicts  are  ex- 
cluded. 

CoLoRAPO.— Cltlxens,  or  those  who  have  declared  their  In- 
tention to  become  Huch.  nifiy  vote  alter  a  residence  of  six 
months  In  the  State. persons  in  prison  only  being  excluded. 
Registration  is  required  by  the  constitution. 

Connecticut.—  Actual  citizens,  except  those  unable  to 
read,  and  convicts,  can  vote  after  n  residence  of  one  rear  in 
the  State  ami  six  months  In  the  county  and  voting  precinct. 
Registration  is  required  by  law. 

Df.i.aw  abe.— Actual  county  taxpayers,  except  convicts, 
the  Insnne.  paupers  and  idiots/may  vote  after  a  residence  of 
one  year  III  the  Stale  and  one  month  in  the  county. 

Plohipa. — Citizen*  of  tlie  I'nited  States,  or  those  who  have 
declare*!  their  intention  to  become  such,  except  betters  on 
elections,  duelists.  Pilots,  the  Insane,  and  criminal*,  can  vote 
afier  a  residence  of  one  year  In  the  state  and  six  months  In 
the  county.    Registration  is  required  bv  the  constitution. 

OkoboI  A— Actual  ci linens. except  uon taxpayers. criminals. 
Idiot*,  and  the  insane,  can  vote  after  n  residence  of  one  year 
In  the  State  nod  six  months  In  the  cimnfv, 

IPAIIO.— Kvery  male  citizen  of  the  Culled  States  twenty- 
one  year*  old,  who  has  resided  In  the  state  for  six  months 
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and  in  the  county  where  he  offers  to  rote  thirty  day*  next 
preceding  the  day  of  election,  is  a  qualified  elector,  except 
those  under  guardianship.  Idiotic  or  Insane  persons,  or  per- 
hoiis  convicted  of  felony ,  embezzlement  of  public  funds,  bar- 
tering or  offering  to  barter  his  vote,  or  of  an  lnlaiuou*  crime. 
Bigamists  aud  polyzamtsta  are  also  excluded. 

Illinois. — Actual  cftiaeus,  except  convicts,  may  vote  alter 
a  residence  of  one  year  In  the  State  and  ninety  days  in  the 
county  and  thirty  days  In  the  voting  precinct.  Registration 
U  required  by  law. 

Indiana. — Citizens  or  those  who  have  declared  their  Inten- 
tion so  to  become,  except  fraudulent  voters  and  bribers,  may 
vote  after  a  residence  of  stx  months  in  the  State,  sixty  dayr 
In  the  countv.  aud  thirty  ilav*  in  the  voting  precinct. 

Iowa.— Actual  citizens,  except  criminal*.  Idiots,  and  the 
Insane  may  vote  after  a  residence  of  «lx  month*  In  the  Slate 
and  sixty  days  in  the  county.  Registration  Is  required  by 
law. 

Kansas.— Citizens,  or  those  who  have  declared  their  inten- 
tion to  become  *o,  except  if  t«el*.  convicts,  idiots,  and  the  in- 
sane, can  vote  after  a  residence  of  *lx  month*  in  the  State 
and  thirty  days  In  the  voting  preelucl.  Registration  Is  re- 
quired In  cities  only. 

Kknti  cky.— Cnder  the  State  law  free  white  male  citizens, 
except  convict*  Can  vole  after  a  residence  of  two  years  in  tbe 
Stale,  one  year  in  the  county,  and  sixty  days  In  the  voting 
precinct ;  hut  the  exclusion  of  colored  citizen*  being  in  con- 
flict with  the  Federal  Constitution,  the  law  limiting  tbe 
suffrage  to  white  citizens  Is  of  no  effect. 

l.oriaiANA.—  Citizen*,  or  those  who  have  declared  their  In- 
tention to  become  such,  except  criminal*.  Idiot*,  and  the  In- 
sane, can  vote  after  a  residence  of  one  year  In  the  State,  six 
mouths  In  the  county,  and  thirty  days  In  the  voting  t.recioct. 

Maink.— Actual  citizens,  except  paupers  and  Indians  not 
taxed,  map  vote  after  a  residence  of  three  mouths  In  the  State. 
Registration  I*  required. 

M  a ur land.— Actual  citizen*,  except  criminals,  those  guilty 
of  bribery,  and  the  insane,  can  vote  after  a  residence  of  one 
year  in  the  State  and  six  month*  in  the  county.  Registration 
Is  required. 

Mas.*.  nrsr.TTS.— Citizen*,  except  paupers,  illiterates,  non- 
taxpayer*,  and  persons  under  guardian*,  can  vote  after  a  resi- 
dence of  one  vear  In  the  state  and  six  month*  In  the  voting 
precluct.    Registration  is  required. 

MP  HloAN.— Citizens,  or  those  who  have  declared  their  In- 
tention of  becoming  such,  except  duelists,  can  vote  altera 
residence  ol  three  month*  In  the  State  and  ten  days  In  the 
voting  precinct,    Registration  Is  required. 

Minnesota.— Citizens,  or  those  w  ho  have  declared  their  In- 
tention to  become  so.  except  convicts,  lunatics  and  Idiots, 
can  vote  after  a  residence  of  four  months  in  the  State  and 
I   ten  dny*  In  the  voting  precinct.    Registration  is  required. 

Missoi  in.  Cttlr.cn*,  or  those  who  have  declared  their  in- 
tention to  become  «o.  except  Colled  State*  soldiers,  paupers, 
criminals,  and  lunatics,  can  vote  after  a  residence  of  one 
year  in  the  State  aud  sixty  davs  in  the  county.  Registration 
Is  required  In  citic  only. 

Mississippi,— Actual  citizens,  except  criminals,  idiots, and 
lunatics,  can  vote  after  a  residence  of  six  months  In  the 
State  and  one  month  In  the  count  v.   Registration  1*  required. 

Montana.- Kvery  male  citizen  of  the  I  lilted  states  twenty- 
one  years  or  over,  who  shall  have  rcsldtd  in  the  State  one 
year  Immediately  preceding  the  election  at  w hich  be  offers 
to  vote,  and  In  the  town,  county. or  precluct  such  time  as 
may  he  prescribed  by  law. shall  be  a  qualified  elector,  except 
Idiots  or  insaue  persons.  Women  shall  have  the  right  to 
vote  at  any  school  district  election. 

Nkiiicask  a.— Citizens,  or  those  who  have  declared  their  in- 
tention of  becoming  so,  except  l  ulled  States  sold lers,  con- 
victs, and  Idiots,  can  vote  after  a  residence  of  six  months  in 
the  State.    Registration  I*  required. 

Nevapa.— Citizens,  or  those  who  have  declared  their  in- 
tention so  to  become,  except  criminals.  Idiots,  and  lunatics, 
can  vote  after  a  residence  of  six  months  in  the  State  and 
thirty  davs  In  the  county.    Registration  is  required. 

New  Hami-siiirk— Actual  citizens. except  pauper*. can  vote 
after  a  residence  of  six  months  lu  the  town.  Registration  Is 
required. 

New  .lEi'.sr  v.— Actual  citizens,  except  criminals,  paupers, 
lunatic*, and  Idiots,  can  vote  after  a  residence  of  one  vear 
In  the  State  anil  five  month*  In  the  county.  Registration  Is 
required  In  citle*  of  HV«»i  Inhabitant*  and  over. 

New  York.— Actual  citizens,  except  convict*,  and  election 
lielters  and  bribers,  may  vote  after  a  resilience  of  one  year  In 
the  state,  four  months  in  the  county,  aud  thirty  days  In  the 
voting  precinct.  Registration  is  required  In  cltles'of  10,000 
inhabitant*  or  over. 

North  Carolina.  Actual  citizens,  except  convicts.  ?an 
vote  alter  a  residence  of  twelve  month*  In  the  state  and 
ninety  days  in  the  county.    Registration  Is  required. 

North  Dakota. —  Kvery  male  person  of  twenty-one  yearsor 
npward  w  ho  have  resided  In  the  Slate  one  year,  ill  tho  county 
six  month*,  and  In  the  precinct  ninety  dav*  next  proceeding 
any  election,  shall  !*•  deemed  qualified  elector*;  citizens  of 
the  Criiu  d  States,  persons  of  foreign  btrtli  who  have  declare*! 
their  Intention  of  becoming  citizens,  and  Indians  who  have 
1  severed  their  tribal  relations.  No  person  who  1*  under 
guardianship,  huh  mm p„«  •,.<  nfw,  or  insane,  nor  any  person 
convicted  of  t reason  or  felonv. 

Omo.-Actual  citizens,  except  idiot*  and  lunatics,  can  vote 
I  after  a  residence  of  one  y^ear  In  the  State,  thirty  days  in  the 
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eountv.  and  single  men  alter  luring  twenty  days  iu  the  vot- 
ing precinct. 

Orf.<;on.— Clti*en*,  or  those  who  have  declared  their  in- 
tention of  becoming  so,  except  Chinamen.  In  I  ted  .states 
soldiers,  convict*,  lunatics,  and  idiot*,  may  vole  utter  u  res- 
idence of  six  month*  in  the  state. 

Pennsylvania.— Actual  citizen*,  except  non-taxpayers 
and  lolllleal  hril>er«.  can  vote  after  a  residence  of  one  year 
iu  the  state  atid  two  mouths  In  the  votliiK  precinct.  Uegis- 
tratlon  is  required. 

Rhode  Island.— Actual  taxpaying  citizen*,  who  possess 
property  to  the  value  of  $1*1.  can  vote  after  a  residence  of 
one  vear  in  the  State  and  six  mouth*  in  the  town*.  Regis- 
tration i*  required. 

Sot  th  Caholina.— Actuiil  citixcus.  except  United  States 
soldier*,  duelist*,  pauper*,  criminal*,  lunatic*,  and  idiots 
iniir  vole  after  n  resilience  of  one  year  in  the  State  and  sixty 
d«y«  Iu  the  county.    Registration  1*  required. 

soi'tii  Dakota—  Citizens  of  the  r  ill  ted  States  of  the  age 
of  twenty-one  years  and  upward,  or  those  who  have  declared 
their  Intention  of  becoming  citizen*,  and  who  have  resided 
in  the  Stwteslx  month*,  iu  the  county  thirty  day*,  and  in 
election  precinct  ten  days  next  preceding  any  election  are 
qualified  voters. 

Te.\nks*kk.— Actual  citizen*. except  non-paver*  of  |>olI  tax. 
m»v  vote  after  a  residence  of  twelve  mouths  In  the  State  and 
six  month*  In  the  county. 

Tf.xas -rltlren*.  or  those  who  have  declared  their  inten- 
tion of  becoming  so.  except  Culled  States  soldiers,  crimi- 
nal*. Idiots,  lunatic*,  and  paupers,  can  vote  after  a  residence 
of  oue  year  in  the  State  ana  six  month*  iu  the  county  and  vot- 
ing precinct     Registration  t*  prohibited  by  the  constitution. 

Vkbmont— Actual  citizens,  except  bribers,  can  vote  after  a 
residence  of  one  year  In  the  Slate.    Registration  is  required. 

Vim, IMA.— Actual  citizens. except  Cuitecl  State*  soldiers, 
non-payer*  of  capitation  tax,  duelists,  convicts,  idiots,  and 
lunatic*,  can  vote  after  a  residence  of  twelve  months  In  the 
state  and  three  mouth*  In  towns.    Registration  is  required. 

Washington.— All  male  persons  of  the  age  of  twenty-one 
or  over,  cilixeus  of  the  t'nited  States,  who  have  lived  iu  the 
State  one  year,  and  the  county  ninety  day*,  and  in  the  city, 
town,  ward,  or  precinct  thirty  day*  immediately  preceedlng 
the  election  at  which  they  offer  to  vote,  shall  be  entitled  to 
vote,  except  Indians  not  taxed.  Idiots,  Insane  persons,  and 
person*  convicted  of  infamous  crimes  (unless  restored  to 
their  civil  rights  I. 

West  Viki.inia.— Actual  citizpn*.  except  convicts,  pauper*, 
and  lunatics,  can  vote  utter  a  residence  of  one  year  in  the 
Suit  and  six  month*  In  the  county.  Registration  I*  prohib- 
ited by  the  constitution. 

Wisc  onsin. — Citizens,  or  those  who  have  declared  their  in- 
tention of  becoming  so,  except  duelist*,  briber*,  betters, con- 
victs, lunatics,  and  Idiots,  may  vote  after  a  residence  of  oue 
year  in  the  State. 

Wyominu.— Suffrage  not  to  be  denied  or  abridged  on  ac- 
count of  sex.  Every  citizen  of  the  I'nlted  States  twenty-one 
year*  of  age  and  upward  who  ha*  resided  In  the  State  one 
year  and  in  the  county  wherein  such  residence  I*  located 
alxty  day*  next  proceeding  any  election,  shall  be  entitled  to 
vote  at  such  election,  except  idiots,  insane  person*,  unit  per- 
sona convicted  of  Infamous  crime*,  and  also  such  persona  as 
•hall  not  be  able  to  read  the  constitution  of  the  State. 


Chaplains  ok  tiik  United  States  Senate  and 
Hoisk  of  Representatives. 

The  Chaplains  of  the  Senate  and  House  of  Repre- 
sentatives are  elected  by  a  vim  voce  vote  at  the 
commencement  of  each  Congress,  their  official 
terms  to  continue  "until  their  successors  are 
chosen"  and  their  salaries  to  be  $1,500  per  year. 

The  practice  which  had  prevailed  for  several 
years,  of  the  election  by  each  house  of  a  chaplain, 
who  should  open  their  daily  sessions  with  prayer, 
alternating  weekly  between  the  House  and  Senate, 
was  suspended  during  the  35th  Congress.  At  the 
first  session  of  that  Congress  a  resolution  was 
adopted  by  the  House,  which  directed  "that  the 
daily  sessions  of  that  body  be  opened  by  prayer, 
and  requesting  the-  ministers  of  the  gospel  in  this 
city  (\\  ashington}  to  attend  and  alternately  per- 
form this  solemn  duty."  The  clergymen  of  Wash- 
ington generally  responded  to  this  request,  and 
for  the  remainder  of  the  Congress  performed  the 
duty  of  chaplains. 

At  the  first  session  of  the  3oth  Congress  the  old 
practice  of  the  election  of  a  chaplain  by  each  house 
was  revived,  and  it  was  at  that  time  decided  that 
a  proposition  to  proceed  to  Mich  election  presented 
a  question  of  privilege. 

Until  the  revision  of  the  rules  in  the  2d  session 
of  the  4oth  Congress,  there  was  no  Utile  relat- 
ing to  the  election  of  chaplain. 


Supreme  Court  of  the  United  States. 

The  United  States  Supreme  Court  is  composed 
of  a  Chief  Justice  and  eight  Associate  .Justices, 
appointed  by  the  President  of  the  United  Stales 
subject  to  the  approval  of  the  United  States  Senate. 
The  Associate  Judges  have  precedence  according 
to  the  dates  of  their  commissions,  or,  when  the 
commissions  of  two  or  more  of  them  bear  the  same 
date,  according  to  their  ages.  In  each  case  of  a 
vacancy  in  the  office  of  Chief  Justice,  or  of  his 
inability  to  perform  the  duties  and  powers  of  his 
office,  those  duties  shall  devolve  upon  the  Associ- 
ate Justice  who  is  first  in  precedence  until  such 
disability  is  removed,  or,  another  Chief  Justice  is 
appointed  and  duly  qualified. 

The  salary  of  the  Chief  Justice  is  $10,500  per 
annum,  and  of  each  Associate  Justice  $10,000. 

The  Chief  Justices  besides  their  duties  in  annual 
sessions  of  the  Supreme  Court  in  Washington,  have 
assigned  to  them  each  his  own  judicial  circuit, 
these  circuits  having  in  addition,  their  own  circuit 
judges. 

The  following  is  a  complete  list  of  the  Justices  of 
the  United  States  Supreme  Court, the  names  of  the 
Chief  Justices  are  in  Ualict. 


John  Jay,  N.  Y. . 
John  Rutledge.S.C 
William  Cushing.  ■ 
James  Wilson,  Pa 


•■In.--. 


John  Blair.  Va 
Robert  H.  Harrison,  Md 

James  Iredell.  N.  C  

Thomas  Johnson,  Md  .   

William  Paterson,  N.J  

John  Rutlrdgr,  S.  C  

Samuel  Chase.  Md  

Ollrrr  Kilt  worth,  COUIl   

Rushrod  Washington.  Va.. 

Alfred  Moore.  X.  C  

John  ilurthall,  Va   

William  Johnson,  S.  C. 
Hrockholst  Livingston.  N.  V  . 

Thomas  Todd,  Ky   

Joseph  Story,  Mass..  

Cahriel  Duval.  Md  

Smith  Thompson,  N.  Y.   

Roliert  Trimble,  Ky   

John  McLean,  Ohio,  .  ...  

Hcury  Baldwin.  Pa 

James  M.  Wavne.  tin  

Rmjtr  It.  Txmry.  Md  

Philip  P.  HartKinr,  Va 

John  Catron.  Tenu  

John  McKlnley.  Ala   

Peter  ,V.  Daniel.  Va   

Samuel  Nelson,  N  Y..  

Lev!  Woodbury,  N.U  

Robert  C.  Grler.  Pa  

Beuj.  R.  Curtis,  Mass  

John  A.  Campliell.  Ala  

Nathan  Clifford,  Maine   

Noah  It.  Swaync.Ohlo  

Samuel  ¥.  Miller.  Iowa 
David  Davis.  Ill 

St-pben  J.  Field.  Cal  

Sal  win  l:  r7/.r«.  .((bio   

N  llllam  Strong.  Pa 

Joseph  P.  Uradlev,  X.  J  

Ward  Hunt.  X.  V.   

.V.irri'f.M  It.  tt'iiih.  Ohio.. 

John  M.  Harlan.  Kv  

William  11.  Woods.'tia 
Stanley  Mathews.  Ohio 

Horace  tirav.  Mass   

Samuel  Hlatcbfnrd.  X.  Y 
Lucius  l).  C.  [.Miliar,  Mis. 
Mrlt-Htc    II".  I'ultcr,  III, 

David  J.  Brewer,  Kan  

Henry  B.  brown,  Mich   


Service. 

Born 

Died. 

1  e  rm 

.  

1789-1795 



0 

1745 

1K29 

1789  1791 

'J 

1739 

IU* 

17XMM0 

21 

1738 

IS  10 

1  "MM  "VIS 

9 

1742 

171)8 

17H9-1796 

1732 

I7H9-179H 

1 

1745 

1790 

1790-  17W 

y 

1751 

1 799 

1791-1793 

2 

1732 

1819 

1793-1806 

13 

1745 

180S 

1790-1795 

1739 

1800 

1796-1811 

'i 

1741 

1MU 

1790-1800 

'.745 

1807 

17tl»s-lhlf.l 

31 

1762 

1829 

1799-1804 

5 

1755 

1810 

IW)I-1S!V> 

84 

1755 

183$ 

1804-1834 

so 

1771 

1834 

181)0-1823 

17 

1757 

1828 

1K)7-I82f> 

18 

1765 

•1826 

1811-1845 

34 

1779 

1815 

I81I-1836 

■il> 

1752 

1844 

1823-1848 

20 

1707 

1843 

1K245-1828 

2 

1777 

1828 

1829-1861 

32 

17S"i 

1861 

1SHO-1S44 

;i; 

1779 

I M4 

I8&V18A7 

32 

1790 

1867 

1836-1804 

■is 

1777 

1864 

1836-1841 

5 

17*3 

1841 

is.'t7-imv» 

'-- 

17N) 

WA 

1837-1S.'>2 

1780 

1H9» 

1841-1860 

19 

1785 

I860 

1845-1872 

27 

1792 

1873 

1845-1851 

6 

17M9 

1851 

1846-1870 

23 

1794 

1870 

1851-1857 

6 

1809 

1874 

S 

1811 

1889 

1858-1881 

23 

1MB 

lwl 

isoi-issi 

20 

1804 

18S4 

1862-1880 

28 

1816 

1890 

1862-1877 

1ft 

1815 

1886 

1863- . 

1816 

1864-1873 

9 

1KOH 

1878 

1*70-1880 

10 

1808 

1870- 

1813 

1*72-18*2 

11) 

1M1 

1886 

1874-1888 

14 

isi6 

1888 

1877- 

18.13 

1SSO-1K87 

'? 

182* 

1887 

18M-18W 

H 

1824 

1889 

ISM-  . 

1*2* 

iv.-:- 

1820 

IHKS-  . 

1S2.'. 

•  .  •  • 

1888-     .  . 

IKJtt 

•  ■  •  a 

1889- 

IK'tT 

•  ■  a  ■ 

1890- 

IK'-, 

Each  separate  State  has  its  own  judicial  system 
for  which  see  Britannica  hi  tor. 
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Number  or  .Sessions,  Terms  up  Ofpice,  Limit  Of  Sermons,  Salaries  op  Governors,  Etc.,  in  thi 

i  Several  States  and  Territories. 


I 

i 

5 

s 
» 

m 

1 

1. in.lt  of 

e 

i 

I 

X 

2 

fe- 

"S 

o 

ci 

e 

No. 

0 

% 

1 

£ 

M)  days 

•a 

100 

4 

60  days.  . 

83 

n 

4 

60  day* 

in 

80 

« 

90  ilny*  . 

» 

49 

None  

24 

21(1 

3 

None 

A 

V 

in 

tio  day* 

32 

70 

40  day** 

44 

175 

j 

GO  day*. 

11 

94 

2 

None  . 

51 

153 

fio  day*. 

AO 

100 ' 

None . 

AO 

100 

BO  day*  — 

40 

All  ,1ai«* 

m  «i*y* 

*t 

100 

i    .  .lava 

r«  aays 

36 

is^ 

None  

VI 

ol 

161 

g 

ao  day*. . 

96 

117 

4 

None  . 

40 

«u 

' 

None . . 

ta 

Kkfl 

M)  day* 

43 

iitt 

None  . 

40 

J  »~ ' 

7o  day*. 

34 

140 

4 

is"  iinf  b.  .  . 

13 

9*1 

n 

40  itay*. .  . 

.hi 

100 

CO  day*. . 

!» 

40 

None  .. 

34 

331 

2 

21 

60 

Noue  

32 

13S 

fio  day*  

so 

120 

no  day*. .  . 

94 

48 

37 

1  Ilk 
J  I*' 

40  day*. .  . 

30 

00 

Noue .. 

SO 

204 

None  . .  .. 

nr> 

79 

Noue  

s& 

124 

t$  day*. 

24 

4» 

75  day*.  .  . 

XI 

!» 

(*J  day* 

31 

10C 

None  

so 

240 

;«)  dayall.. . 

40 

100 

r*l  day* 

13 

34 

45  dnysll. . 

90 

66 

None ....  . 

:« 

100 

GO  day*  

12 

24 

60  day*. . 

12 

24 

a 

fio  day*. . 

12 

94 

9 

fiU  day* 

12 

54 

State-. 


Alabama   

Arkansas 

California  .... 

Colorado   

Counectleut 

Delaware  

riorida 

Georgia  

Idaho.   

Illlnola  

Indiana   

Iowa  

Km:.-  . 

Kentucky   

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan. 

Minnesota 

Mississippi 

Missouri  

Montana  

Nebraska   

Nevada.. . 

N.  Hampshire.. 

New  Jersey 

New  York 

North  Carolina 

North  Dakota. 

Ohio  +  

Oregon 

Pennsylvania  . 

Rhode  Island  I 
South  Carolina 
South  Dakota  . 

Tennessee  

Texas  

Vermont  

Virginia  ... 
Washington  . . 
West  Virginia  . 

Wisconsin   

Wyoming 

TERRITORIES. 

Arizona  

Neiv  Mexico 
Oklahoma 
Clan  


Sessions 


Biennial 
Biennial 

Biennial 

Biennial 

Annual. 
Biennial 
Biennial 
Biennial 
Biennial 

Biennial 

Biennial 
Biennial 
Biennial 
Biennial 
Biennial 
Biennial 
Bleuulal 
Anuual  . 
Biennial 
Biennial 
Biennial 

Biennial 

Biennial 

Biennial 

Biennial 
Biennial 
Annual 

Anuual 

Bleuulal 

Biennial 
Biennial 
Biennial 

Bleuulal 

Annual 

Annual 

Bleuulal 

Biennial 

Biennial 

Biennial 

Biennial 

Bleuulal 

Bleuulal 

Biennial; 

Biennial 


Biennial 
Biennial 


Bleuulal 


Month  and  Day. 


Tu.  all.  2  Mon.  Nov 

3d  Man.  Jan  


1st  Mon.  aft.  Jan.  I 

Wed.  aft.  1  Mon.  Jau 
Wed.  aft.  1  Mon.  Jan. 
1st  Tue.  Jan 


1st  Wed.  Nor 

3d  Mon.  Dee       ..  . 

Wed.  aft.  1  Mou.  Jan 

Thur  aft  I  Mon  Jan 

2d  Mon.  Jau   

2d  Tu. Jau 
Last  Wed.  Dee 

3d  Mon.  May   

1st  Wed.  Jan 
1st  Wed.  Jan 
1st  Wed.  Jau 

1st  Wed.  Jan   

Tu.  alt.  1  Mon.  Jan 
Tu.  aft.  1  Mon.  Jau 

Wed.  aft.  Jau.  1 

2d  Mou.  Jan   

1st  Tu.  Jan  

1*1  Mon.  Jan 
1st  Wed.  In  Jun 
3d  Tu.  In  Jan 

1st  Tu.  Jan   

Wed.  aft.  1  Mon.  Jan 

2d  To.  Jan 

1st  Mou.  Jan   

Id  Mou.  Jan 

1st  Tu.  Jan   

Ijist  Tu  May 
III)  Tu.  Nov 
2d  Tu.  Jun 

1st  Mon.  Jan  

2d  Tu.  Jau   

1st  Wed.  Oct  

|  1st  Weil.  Dec 
1st  Mou.  Jau  ...... 

2.1  Wed.  Jan 

1st  Mou.  Jan 

IdTu.  Jan   


1st  Mon.  Jan 
Last  Mon.  Dec 


2d  Mou.  Jhu 


I 


Salary. 


10c.  mileage. 


cent* 


34  a  day  and 
Jr.  a  day. 

•  3*  a  day    and  10 
1       mileage  and  335. 
37  a  day  and  15c.  mileage, 
tano  and  mileage. 

33  a  day  and  mileage. 

i  Ha  day  and  10c.  mileage. 

34  a  day  and  mileage. 

H  a  day  and  90c  mileage 
)  35  a  day    and  10  cents 
<       mileage  and  |A0. 
36  a  day  and  mileage. 
35A0  a  year. 

3fl  a  day  and  15c  mileage. 
$5  a  day  and  15e.  mileage. 
34  a  day  and  mileage 
■AOand  9uc.  mileage, 
a  day  and  mileage. 
50  a  year  and  90c.  mileage 
a  day  and  10c.  mileage, 
a  day  and  15c.  mileage, 
n  a  year. 
|5    a    day    and  mileage 
■      and  33u. 

$4  a  day  and  30c.  mileage. 
|  $3  a  day  and  10  cents 
I  mileage. 

;  a  a  day  and  40c.  mileage. 
350  and  mileage. 
500  a  year. 

31.500    a    year    and  10c. 

mileage. 
A  a  day  and  10c.  mileage. 
A  a  day  and  90c.  mileage. 
:  (600  a  year  and  12c.  mile 
.1  a  day  and  15c.  mileage, 
f  l,5on  a  year  and  5  cent* 
mileage, 
a  day  and  8c.  mileage, 
a  day  and  10c.  mile 
:  4  a  day  and  90c.  mile 
!  .4  a  day  and  16c.  mile 
5  a  day  and  mileage. 
I  a  day. 
I  540  a  year. 

I A  a  day  and  90c.  mile 
I4adav  ami  10c.  mile 
1 3500  a  year  and  lo 
I  mileage. 
34  a  day  aud  20c.  mileage 


a    day  and 

mileage. 


20  cent* 


•  I'nless  extended  bv  special  vote.  ...«._  » 

+  In  Ohio  and  a  few  other  States,  where  the  legislative  sessions  are  bleuulal.  the  legislature  holds^'adjourncd  sessions, 
practically  amounting  to  aunual  meetings.  , 
1  The  Rhode  Island  legislature  Is  required  to  meet  annually  the  last  Tuesday  In  May,  at  Newport,  and  an  adjourned 
slon  to  be  hohlen  annually  al  1'rovldence. 
I'll  less  extended  by  special  vote. 


ed  by  Goo*; 
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PRESIDENTIAL  ELECTION  IN  THE  VNITKI)  STATKS. 


ITiO'tIO1  7;. 


♦Pj^l.k*  tH. 


Vnti-. 


•Vico-l'rc.ii- 
.t.-uU. 


I 


I 


Candidate 


..l.illl]  Ail'llA-. 

' J i ■>>! ri  .1  iv. 
It.  li.  lUrri-nn 
i.liirni  l.n'.l.-k-i- 
IjuMi    lliii.ru. -k 

•l»  ••<■ .  <    I  i  lltnn 

s .  H u.-.fa'iLj'i'Hi 
i"bn  Miitmi 
.'iv  \  rim  I  rem.: 


l  aii  I: 


Hi;ic;.  r.in.'oln 
K.l»  .  •IV.f.-.ir. 


S  MClilirli.M 

I7.i*   l.".  Ur.  I"   .  |i.  Wn,liirik:t.iii 
K   _ [ -I i -> t-. n  Ailmii-.. 
(A-K  '  ..-n,  4  ']i  htnri 

Tli ik.  Jell'' r-ii >u 
Aiii-tj.'i  B'irr 
ViK-unrii's 

17M    1*  13*  J'        Inhl)  A.illll!-!. 

A  r  Thos.  .lefTvr-i.v:: 
K  lh«.-.  Vi::.'k:j..-v 
K      Aiir.in  Hi:  r  r 

>.i::i  u.-l  A  ilnmn 

<>.  i::i,^,.nii 

lio.v  (  l;>:tnii 
,1-ihri  hi1, 
ri.-i  [rcl.-ll 
W  :t>i  Ir  in:  :o:i 
John  tt.-i.-y 
S  .|...h::>in: 
(  '.  r,  i-.i,rht:,'> 
INK!    JO  13s  A  K  1  l,f«..-,.|Ti.rW:U 
A-f  Auruii  Hnrr.  . 
If    l.liihii  A,lni,w. 
F  .    I.'   I  ,  l'i:\,- ,:i,-v 

:    i         Li.iv.u  i ji v 

KtOl    17  :7l,  A  t'  Tli  in .  .Ji-m\tm>:i  I-. 

■K     (  .  I '.  I': 1 1 1- U 1 1 ■  ■  y I  if. 
MT*   H  17C  A-l-  I.I,,,.  M;„lis,Ki  '  I -J  . 

-  |i  .  < '.  l'iiii'  k  1 1 •  ■  v  ..  . 
.     I.U'i.  1 '  .i  ii-..-  : 


I  t 


:V:i 


Mi    1*  '-I"  A  I'  M,„l 

;  r  ii). -'.V.  I  ■;:[,:, .i. 
!  i    Viv--i,.-v  . 

'    I'.'.-'il  A  K 


.  I  

I.I  

]'i:'  « "I  i t ■  1 1 1 ii 
14  K  hii; 

1  '.'■.!  I  1  : :  1 1  -. '  1 1 
i;  Kl'i-j 
.  «Lan,'i!:i 
.  ...  Mii.iKu 
I        "  :.r... 


n 


I  - 

I 


i 

!  47  ' 

I  'J 

' 

I  ? 
,i:;i 


- 1  Z-r>  A  I 


1K4  24 


I  -  11' 
!*'••  J  nni|.k- ik  .']■<•; 
.41  ll<uv;,r.i     1  -a 
1  r,i«.  ,.  t<'  ir. 
:»iiii-»  Mi>:.r«.-      .  'i'i;  Turn     i  :i<.  ■_•]«  | 


"Uin.-s  Mi  :irm 
Hii-'l-  Kj'-,;. 


J:.'...  A.I.iiim 


l'l . 


'Jf-I  A  I  A 


,-'!'!.          IN  J.-.i.-.7;i 

r  .  \>.  A-li-.ni.-   >  1 1 i 

A  Y  W    H.<  -  iwM-.l 
A  Y  Hi'iiry  I  Jilv. 


-  ■■    I  I  _'S_ 

:•;  v;.-.-.7 


V,<CM 

1*2*    2«:iU:fl        A     .lir-KMIN                   IT.:.':  17-  lullllllll.        iv  l 

I       N  15  J  a.,  i.'    Ailmiii  •>  --IP  AO  iC  I'.n>!'.          •  hi 

I      -   .-:ulih  ....  7 


I  -liirllnii 

Ki)'.i:iov 
II  ii.r-.iT 
1 1'.n-ifi 

a  

♦ii'.i  f.i-h,-,nti 

-I  S:,n  f,)T-ll 

M  u  d:.. 
■  17  .1  u'  ■  k  -iiiii 
Villi  ii  11  i  i- 1 

<  :  -iv 


I 


1 

B 

\ 

{ 

J 

N.  K 

AM 

•I'ri'ful.-r.tH. 


(Jn.iili.im.js. 


A  .liui;«(iti 
Iti'lirv  rh.v. 
Jilllll  I-  ll.V'l  ■ 

\V:l:iiim  Wlrt..< 


Viil,- 


•V:i'e  l'i,-.il- 
Avuu. 


I'n|..i 
lur. 


- 


lK-kil    2fi  *ij-H  . 

i\v. 

'W. 
;\V 
'W. 

a:  '.'.ii'w. 


IMld 


I 


2C  27-I       '  I 


\  »l  I".  1 1 1 1  ■  I  c*« 
M.  \  iili  llnri'li 

V\     II.  liill'l.-.)!)  | 

Until,  I    W  hi:,-  I 
l»ii:.  W,-li-t.T  ! 
W.  V.  Mmi^uni  J 
U  .  II  lljirri^,-ri 
M.  V.iti  llnr.-li 
Ji^.  H:riii'\ 


'wi.:.-i' 


t  (Uidiiltiti-*. 


i;.-7..--i'.'  jv.i  vim  Kij.«.u. 


l'|  Si-memi'. . 


IR9 
in 

n 

l-;i  I  in  ji  V<*  r  .  7 

\V:ikins .  .   .  an 

  a 

].;>!!'  ITU  lulill.-dll"  .  .147 
«iriinKvr.       ;  77 
v'i.Tvl.-r  ,,  47 


I*. 


I'M  J 


1' 

SI  •-.«;  V 


W. 

y  n 

li!,.".*'.  1'  . 

. 

A  

h. 


It 

I  .-.'7  .  -13  7  i.i,  T\]..T 


I,:->.7W  i.ii.JutiiKoii. 

7 i.'-'.i 

'i  ll^t'M  l  l] 

)'i-)k  

I  A.  I  .:-7.'Ji.i  l"i  IiuIIhh  . 
Ujl/Aic.'*.-  In''-  Krl  li:il.'!'.'H  i, 


IBM 
4S 


i ' 

I 

1711 

' 


mi:  i: 
li 


.(.Hi..-  K.  lY>!k 
!li -ii.-v  I  |.-iv 
hi-  Il'rtu-v 

/.«<■!;, ir-.  'I  i-.v!i>r.  l.Yl.;>,n,n,:.|r.;  Kllli-iore  U'A 

I  •  •  .-  <  'i-i-  I.Vl.iMi:.JM.\lJL*7  Hnllrr,  l« 

M   Vim  Huron. .       !   Jvl  .J'-:  AiluiuK..  

I  ran  k il  i'l  VUt.-h    ."7,1  ,1111.171  J.M  K  ivy  <XA 

\\  i:,li..|,l  >,:,,tt.  -  4  1  ;M,.;h  4Vi  <  .ruhrtin  ..      i  42 

.1  iitm  V   II  n  I,      .  '.     |    Hi>;,l  n<:      I.I  u  l:n  n 

Aim.   Hiirhiiinili  1  >•■  I        ,lr,!.  :  7-4  Vli-r  V- 1  n  ry, 

,1   <  '.  Kn '1111111 1   .  ;  1  :  1 .1.11.^,11141  iiiv;oli 

V.  Kilhrorf       1        >7..mi    s  I>iiik-Is<ui  . 
Ati'm  l.iiu'oln  .    17  I  .^'i.-.J  i.-J.  J(;iin  I  ir; 
.1.  (  .  Tt-wfcijjrV*  11    »|..,7i.:i   Ti'  I.iHh 

.W.i,-Vsj  .;[>  1-7 %  i  r.-t(    .  . 
I.  IT",,!,""    IL  J.-hlKiiti . 
i.-'li;.l''-7  Li  1  J  .l.)!:HMill.  . 
I^.Tl'.V   J I  l'i-:,(]li-U.ll 
-  >l 


«',  I'      .li'llli  Hrll   8 

I..  11  S.  A.  li  iilL'ln-        '  J 

K  .  Al.  lii  l.lli.-i.l:! 

[1..  C.  H.  M  I. 

1  i  V„.-ur..' 


I 


II.   r-.  yvi'.-.i  r 
!     ^'fi.  iiiirli  .-- 
U.  TV,-. 
|]'., I:  I..  Tf. Til.  .•  ...  I  .-.  I.-S  .. 
1>  .. .     i  I. iii  lc-  <>'<  '..ii..r 
T   ..     .-.11111  <  llliu'k. 
.  T.  A.  Ili-inlr-rV-- 

I  .  .  .  V.  (.  nil  .'.  Ji:i.n  n. 
,  (' .  ,r.  .li  :A:ii. 

]im  i.l  Diivis. 


.  <:i  ii.nl  '.*.  ::,ii|.',.i7l  214  t  i.',f,ix  . 


j,7i'i.ii;:i  l;li-.ir 

8         .  as    

< .  r -i  j  1 1  :M  H^>7  ,«:7M  ^>  %WN'.u  . .  . 

SfSijiflt.W'W . . .  Hn.au  

■i'.'M-'     i  j  n :  i  si  i. .  . 
...in-  n'n'.,,ui:t 

li'l'llllIl.T  . 

.         lh|  I'.i  nni  li-!  M-. 

l,  i'iiinln-i  k 
Mm-lir:: 


;*ii'«.l!  .. 

i  !''- 

- 1>  .  . 
|(,  .. 


101  [»  . 
I'.  . 

1'.  V 

p..,. 
hi  i; . 
i) . 

!'  ... 

r.  1. 


:'inir.t4-,( 

H.  I'.  H.iv.„. 
>..l.-|lliK'll 

r.-ii  i  t  . -ni-i-i'  ,  . 

4  4.4  lllV   Mil  lljj 

5>>-Kt:o'ri".<...  . 

-1  .  A.  t.nrl'n  lit . 

n  .  »  ii.iiii-,. ri; 

J.    H.   «  i-ll'.iT. 
S.-ll'tlTI  ML" 

i.  r:.'v,-iiiii.i 

I,  K.  I.     Mil.  Ill- 

l?viij.  V.  I'.ntl.T 

.Inl.ll  V.  SI.  .1,  III 
I  i.-iij  11jirrKi.il 

i..  i  i.-v,-:  i 

('Vim. ii  b  t.<i 
A.  ,1 ,  S: r «-i •  r 


Hunk- 


■;i  i  (i;:;.!«-ji 
17  i,JM,sn\ 
. .  01.711. 


V-.-.'Wh.'i-l.'r  . 
!M]l|,.,;,ir:rk-. 


-  I 

111 

H 

1M1 
7-J 
.« 
13 
-J  IS 
■il 
hi 
■J  11 
HI 

il 

47 

ft 
ft 

.1 
A 
1 
1 
I 

.4 
is", 
IM 


- 


J  ,l.  li'-      : .  .  .  , 
4.4.M.-I  n-  JI  1  A  Tl  -.11  i 
l,4ll  'i'.J'  l;V,  I  r-.vh-h 


;  j  h 


I  l;iiii:li-rs, 

'i  1>7V'.'~',  '.•'-"  H.'i.rjrU'k-. 
1-  4,h.'-l.:IM  If*  [,<ii;>iri  ., 

.,  iv:..:^.-.  .  Wi-n 
lr.i.:j.H:  Oiiii'..-:-. 

:%1  "J:':(.M.  .i'ti>ti.  . . . 


,.V>4>-2  il.S  l  l:liri:i4lll 

iHji:>l'  Ihrijoks.. 
I  li, 


■ 


' 

IK'i 


-  ' 

(_  uu::nich'ui  .. 


F..  aland*  for  federalist:  R..  Republican ,  0.,(h>}wilifm:  C  AnllUon;  D.,  Ikmoertilir;  N.  National  Republican:  A.-M., 
Anti-Maton;  W..  Whig;  L„  Lihrrty:  F.  S..  Fr'f  »n'f;  K.  D..  »r<-  hrm»rr<it:  V.  V..  C*.»,titutt,;nul  fniniK  I.  P..  MuVprnaVnf  /ifmo- 
frp'.'  D.  A  L.,  netiocralie  and  l,il>cr,tt;  T..  TnwjKriinfr;  G.,  t'rree.nlxie.k:  P.,  Prohibition:  A..  .lm<-n«in;  P.  P..  Ptople  t  «trfy;  IT.  L„ 
(t"i»i<Vrf  1/lbor. 

*  Previous  to  the  election  of  1WM  cuch  elector  voted  for  two  candidate'  for  l're«ldftit :  the  one  recelvlnir  the  highest  number 
of  votes,  if  a  majority,  wan  declared  elected  President;  and  the  mutt  lilRhext  Vli-i-l'rcnidcul. 

tThree  States  out  of  thirteen  did  not  vote,  via.:  New  York,  which  had  not  ]<ajsed  an  electoral  law;  and  North  Carolina 
and  Rhode  Island,  which  had  not  ndopted  the  Constitution. 

t  There  havlnir  tx-on  n  He  vole,  the  clioii-e  devolved  upon  the  Rouse  of  Representative*,  which  selected  Jefferson. 
^  No  choice  Imviuic  li*fn  made  by  the  Klectorsl  College,  the  choice  devolved  upon  the  House  of  lU'prctcutatlves,  which 
■elected  Adams  on  first  ballot. 

•*  No  candidate  havirnr  received  a  majoritv  of  (he  votes  of  the  Electoral  College,  the  Senate  elected  R.  M.  Johnson  Vice- 
.  who  received  33  votes:  Francis  U ranger  reoelved  16. 
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UNITED   STATES   OF  AMERICA 


Sl'KAKERS  OF  THE  IIoi'SK  OK  HePKKSKNTATI  VRH. 

The  following  is  a  complete  list  of  the  Speakers 
of  the  House  of  Representatives  from  the  organi- 
zation of  the  1st  Congress  until  the  close  of  t  he  61st 
Congress,  in  1SD1,  giving  the  State  which  the 
Speaker  represented,  and  the  length  of  time  of  hia 
aery-ices  a*  Speaker.  The  names  of  the  Speakers 
pru  tern  are  uul  included. 


Term  of  Service. 


F.  A  Muhlenberg 
Joualhnn  Trumbull 
F.  A.  Muhlenberg  ... 
Jonathan  Dayton 

Geo.  Dent  

Theodore  Sedgwick. 
Nathaniel  Macon .... 


to  Mnr.  3. 1791 


Joseph  H.  Varnum  , 
Henry  Clay*  


I.uugdou  Cheve*  

Henry  Clay+  

H  M 

JohnW. Taylor   

liilllp  IV  Harbour  . .. 

Hcmy  ("lay  

John  W.  Taylor  

Andrew  Stevenson: 


-XI 

'y.i 

■>.s 
■'.I 


K  . 

S.  ( 

:Ky 


ic.ih 

N  V. 

loth 

Va 

17th 

Ky 

lath 

N.  Y... 

19th 

Va 

20th 

21st 

•AM 

23d 

Tenn. 

23d 

H 

24th 

John  (tell   

James  K.  1'ollc 

M  M 

Rol.t.  M.  T.  Hunter  Va 

John  White   Ky 

John  W.  Jones   |Va  . . 

John  W.  Dm  Is   Ind  . . 

Robert*    Wlnthrop    .  iMass 

How.  II  Cobb  (in. 

Una  Hoyd   '.Ky  , 

Nathaniel  I'.  Hanks  Mas* 

James  I..  Orr   ;S.  C 

Win.  Peiinliigton.  .  N.J 
Galiisha  A.  Grow  .  Pa. 
Schuyler  CoHax  Ind.. 

••  M  » 

James  «.  Hlalno   Me  . 


Michael  (;.  Kerr   Ind.. 

Samuel  S.  '.'ox  ;N.  Y.. 

Milton  Suyler    Ohio 

Samuel  J.  Randall 


J.  Wnrren  Kiefer  .  Ohio 
John  G.  Carlisle   Ky 


•or, 

'ir.l, 
'1!. 

'13. 
'It, 


1.  '23. 
A.  '£<, 
3.  '27, 

7.  -a, 

S.  '31. 


sth  Oct 
'.nh  jive,  2, 
IbthjOct.  2ii, 
]!th!Mav22. 
VJih  Nov.  4, 
I::th  Mar  24. 
hith'.lau.  19. 
Htb|l><-0.  4.  '15, 
U.th'Dec.  1,  '17, 
Dec.  <>.  My, 
Nov.  li,  '-.li 
Dec.  4,  "21 
n- 

Dee 
Dei- 
Dec 
D>  ■• 

D.  C.  2,  'S3, 
June  2.  '34, 
...  .Dee.  7.  '3!i, 
2Mli]Sept.5.  '37. 
2»"ithlDec.l(5.  '39, 
27lh  May  31,  '41. 
'JXth  Dac.  4.  '43, 
1).-.  1.'40, 
Dec.  6, '47. 
Dec. 23,  '4», 
Dec.  1/51. 
Dec. 
Feb. 
Dec. 
Feb 
July 
WthlDee 
39th  IH'C 
Kith  Mar.  4. '07, 
41st  Mar.  4,  Ytf, 
42d  Mar.  4,  '"I, 
|43d  Dee.  I,  T3. 
44th  Dec.  «.  '75. 
|44tli 'Feb.  17.  '7fi. 


3, 


2S:h 
30th 
31st 
S2d 

83d 

34  th 

ssth 
:«th 
:mh 


tn  Mar.  2. 
to  Mur.  3, 
to  Mar.  3. 
to  July  Hi. 
to  Mar.  3. 
to  Mar.  3.  1*01 
to  Mnr.  3 
to  Mar.  3, 
to  Mar. 
to  Mar 
to  Mar.  3. 
to  Mar.  3, 
to  Jan.  li*. 
to  Mnr.  3, 
to  Mar.  3. 
to  Mar.  3, 
to  Mav  If., 
to  Mnr.  3, 
to  Mar.  3, 
to  Mar.  3, 
to  Mur.  S, 
to  Mnr.  3. 
to  Mar.  3. 
to  Mar.  3, 
to  June  2. 
to  Mnr.  3. 
to  Mar.  3. 
to  Mar.  3. 
to  Mar.  3, 
to  Mar.  3, 
to  Mar.  3, 
to  Mar.  3, 
to  Mar.  3, 
to  Mar.  3 


'ii7 
'09 
'11 
'13 
•14 
T> 
'IT 
'V.I 

'21 


27 
-•> 

:  ;  ■ 

';i"i 
•  IT 
'  » 
i : 

'43 
'43 
•17 
r.i 

7>1 


.  '5.3. 
2.  '.'Hi. 
7.  '57. 
1.  't», 

4,  'lil, 

7.  'ti3, 
4.  'fi-'., 


Thomas  It.  Ueed 


44th 
llth 

U,t  h 


June  VJ.  '7ii. 
Dec.  4,  '70, 
tlcl.  JR.  '77. 
li.tli  Mil r.  Is.  "79. 
171  h  Dec.  S.'HI, 
IMli  Dec.  3.  'XI. 
1Mb  Dec.  7.  'hi, 
n.ith  Di  e.  ,%.  -«7. 
.ilst   Dec.  2,  'Ml. 




to  Mar.  3,  'fi.4 
to  Mar.  3, 
to  Mnr.  3, 
to  Mar.  3, 
to  Mur.  2. 
to  Mar.  3, 
to  Mar.  3, 
to  Mnr.  2. 
to  Mar.  3, 
to  Mar.  3, 
to  Mar.  3, 
to  Mar.  3. 
to  An*  21), 
to  May  12, 
to  Junc'21, 
to  Mnr.  3, 
to  Mar.  3. 
to  Mar.  3, 
to  Mnr. 
to  Mnr.  3, 
to  Mar.  3. 
to  Mnr.  8.  'SB 
u.  Mar.  3,  '91 


',., 

VI 
V-'l 
'IV, 
'i.7 
i;., 

v- 

71, 
71' 

•7ii 
76 

'T.I 

'" 

■T'j 
'M 

"J 

Vi 
"7 


•  Resigned,  Jan.  19,  1X14. 
+  Reslgned,Oet.2n.  1S20. 
1  Resigned,  June  2.  1S34. 

The  United  Status  Court  of  Claims. 

The  Court  of  Claims  of  the  United  States  was 
established  by  Congressional  Act  of  Feb.  24,  1855. 

Members  of  Congress  are  not  allowed  to  practice 
in  the  Court  of  Claims.  The  Act  of  Congress, 
approved  March  3,  1887,  enacted  that  "the  Court 
of  Claims  shall  have  jurisdiction  to  hear  and  deter- 
mine" the  following  matters: 

First.  All  claims  founded  upon  the  Constitution  of  the 
>  nit.  d  States  or  nnv  law  of  Congress.  c\ccpt  for  pensions, 
'jr  upon  hiiv  regulation  of  niir  I'.xcinMvc  Department,  or 
upon  ativ  contract,  ex prosed  or  impli,  d.  with  the  intern- 
ment of  the  United  Stnt.-s.or  for  damages,  liquidated,  or  un- 
Mquldated.  in  cases  not  sounding  In  tort,  in  respect  of  which 


claims  tne  party  would  be  entitled  to  redress  against  tl.» 

United  states  either  in  a  court  of  law,  equity,  or  ud:nlralty 
If  the  United  .States  were  suable:  /*rnrn/ref,  Awcrfr,  That 
nothliiK  In  this  section  shall  be  construed  an  (riven  to  cither 
of  the  courts  herein  mentioned  Jurisdiction  to  hear  and  de- 
termine claims  prowing  out  of  the  late  civil  war,  and  com- 
monly known  us  "war  claims,"  or  to  hear  and  deteruilnu 
other  claims  which  have  heretofore  been  rejected 
on  adversely  l.v  any  court,  department,  or 
Aiithorlnt'd  to  henraiid  determine  the  same. 

Second.  All  set-offs,  coiinter-clnlms,  claims  for  damages, 
whether  lluuiduted  or  unliquidated,  or  other  demands  wbaV 
soever  on  the  part  of  the  lioveruineut  of  the  !' ill  ted  State* 
nicaius!  any  claiinatit  aKaiust  the  tiovernment  in  said  court: 
I'ntiiilnl,  tliat  no  suit  ncniust  the  (iovernment  of  the  I'ultcd 
states  shall  1h>  allowed  under  this  act  unless  tin  same  shall 
have  been  brought  within  six  years  afU-r  the  rlv;ht  accrued 
for  which  the  clnim  is  made. 

SF.c.  2.  That  the  district  courts  of  the  United  States  shall 
have  concurred  Jurisdiction  with  the  Court  of  Claims  as  to 
all  matters  named  ill  the  prcccedlnpf  section  where  tha 
amount  of  the  claim  does  not  exceed  one  thousand  dollars, 
and  the  circuit  courts  of  the  l  ulled  States  shall  have  such 
concurrent  jurisdiction  in  all  cases  where  the  amount  of 
such  claim  exceeds  otic  thousand  dollars  and  does  not  ex- 
ceed ten  thousand  dollars.  All  causes  brought  and  tried 
under  the  provision  of  this  act  shall  he  tried  by  tho  court 
without  a  jury. 

Site. :;.  That  whenever  any  person  shall  present ila  petition 
to  the  Court  of  Claims  alleging  that  he  is  or  has  been  in- 
debted to  the  I'nitud  Stales  as  an  officer  or  agent  thereof,  or 
by  virtue  of  any  contract  therewith,  or  that  he  Is  the 
guarantor,  or  surety,  or  personal  representative  of  any  of- 
ficer, or  ngeut,  or  contractor  so  indented,  or  that  he  or  the 
person  for  whom  be  is  such  surety,  guarantor,  or  personal 
representative  bus  held  any  office  orngeney  under  the  l'ult«d 
Kt«t«;s,  or  entered  Into  any  contract  therewith,  under  which 
It  may  be  or  has  Ueti  claimed  that  an  Indebtedness  to  the 
UnlU-d  States  has  arisen  and  exists,  and  that  he  ot 
the  person  he  represents  has  applied  to  the  proper  Depart- 
ment of  the  Government  requesting  that  the  account 
of  such  office,  agency,  or  Indebtedness  may  be  adjusted  and 
settled,  and  that  three  years  have  elapsed  from  the  date  of 
such  implication  and  said  account  still  remains  unsettled 
aud  unadjusted,  und  that  no  suit  upon  the  same  has  been 
brought  by  the  United  states,  said  court  shall,  due  notice 
first  ticlng  given  to  the  head  of  said  department  and  to  the 
Attorney-General  of  the  United  States,  proceed  to  bear  the 
parties  and  to  ascertain  the  amount,  if  any.  due  the  United 
States  on  said  account.  The  Attorney-General  shall  repre- 
sent the  United  States  at  the  hearing  of  said  cause.  The 
court  may  postpone  the  same  from  time  to  time  whenever 
justice  shall  require.  The  judgment  of  said  court  or  of  the 
Supreme  Court  of  the  United  States,  to  which  au  appeal 
shall  lie. as  In  other  cases,  as  to  the  amount  due,  shall  be 
binding  and  conclusive  upon  the  parties.  The  payment  ot 
such  amount  so  found  due  by  the  court  shall  discharge  such 
obligation.  An  action  shall  accrue  to  the  United  Statea 
against  such  principal,  or  surety,  or  representative  to  re- 
cover the  amount  so  fouud  due.  which  may  be  brought  at 
any  time  ulthln  three  years  after  the  final  judgment  of  said 
court,  l  ull  ss  suit  shall  be  brought  within  said  ttme.  such 
claim  and  the  claim  on  the  original  lndebtne^s  shall  be 
forever  barred. 

Six:.  4.  1  hat  the  Jurisdiction  of  the  respective  courts  of  the 
United  Stales  proceeding  under  this  net.  Including  the  right 
of  exception  und  appeal. shall  be  governed  by  the  law  now  in 
force,  in  so  far  a.*  the  same  is  applicable  and  not  Inconsist- 
ent with  the  provisions  of  this  set:  and  the  course  of  pro- 
cedure shall  be  in  accordance  with  the  established  rules  of 
Bald  respective  courts,  and  of  such  additions  and  modifica- 
tions thereof  as  said  courts  may  adopt. 

Sr.r.  5   Thai  the  plaintiff  in  any  suit  brought  under  the 

rrovislons  of  the  second  section  of  this  act  shall  file  a  pecl- 
lon,  duly  verified,  with  the  clerk  of  the  respective  court 
having  jurisdiction  of  the  esse,  and  In  the  district  where  the 
plaintiff  resides.  Such  petition  shall  set  forth  the  full  nnmo 
and  residence  of  the  plaintiff,  the  nature  of  his  claim,  aud  a 
succinct  statement  of  the  facta  upon  which  the  claim  is 
based,  the  money  or  nuy  other  thing  claimed,  or  the  damages 
sought  to  be  recovered,  aud  praying  the  court  for  a  judgment 
or  decree  upon  the  fuels  and  law. 

Sec.  d.  That  the  plaintiff  shall  cause  a  copy  of  his  petitlou 
filed  under  the  preceding  section  to  hi  served  upon  the  dis- 
trict attornev  of  the  United  states  in  the  district  u  herein 
suit  Is  brought,  and  shall  mail  a  copv  of  the  same,  by  regis, 
tcred  U  tter,  to  the  Attorney-General  of  the  United  States, 
aud  shall  thereupon  cause  to  be  files  I  with  the  clerk  of  the 
court  wherein  suit  Is  Institutes!  an  affidavit  of  such  service 
und  the  mailing  of  such  letter.  It  shall  be  the  duty  of  the 
district  attorney  u|sui  whom  service  of  (H-tition  Is  made  aa 
uforesitld  to  appear  und  defend  the  interests  of  .he  lioveru- 
ineut lu  the  suit,  and  within  sixty  days  after  the  service  of 
the  petition  upon  him.  unless  the  time  should  Ik- extended 
bv  order  of  the  court  made  lu  the  case,  to  Hie  h  plea,  answer, 
or  demurrer  on  the  purl  of  the  Government,  and  to  lile  a  no- 
tice of  any  counter-claim,  set-eff.  clnim  for  damages,  or 
othi-i  demand  or  di  l'ciisc  »  hiit-o.  v.  r  of  the  «..>v eminent  in 

the  premi.es:  /'  Tin. I. should  the  district  attorney 

m  ule  -i  or  refuse  to  ille  Hi.  pl.-a.  answer,  d.-nmrr.-r.  or  de- 
fense h«  required,  the  plaintiff  may  proceed  with  the  cast 
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midcr  such  rules  as  the  court  may  adopt  in  the  premises ; 
btir.  Hit  plaintiff  shall  not  have  judgment  or  decree  for  hi* 
claim,  or  any  nart  thereof,  mile**  he  shall  establish  the  *amo 
by  proof  satisfactory  to  the  court. 

Sec.  7.  That  it  shall  bo  the  duty  of  the  court  to  cause  a 
written  opinion  to  bo  filed  in  the  cause,  setting  forth  the 
specific  findings  by  the  court  of  the  facts  therein  and  the 
conclusion"  of  the  court  upon  all  questions  of  law  involved 
in  the  ca«e,  and  to  render  judgment  thereon.  If  the  suit  bo 
In  equity  or  admiralty,  the  court  * hall  proceed  with  the  same 
according  to  the  rules  of  such  court.-.. 

8ec.  k.  That  in  the  trial  of  any  Milt  brouaht  under  any  of 
the  provision!"  of  this  acl.no  portion  shall  be  excluded  as  a 
witness  became  he  is  a  party  to  or  Interested  In  said  suit; 
and  any  plaintiff  or  party  In  Interest  may  be  examined  a*  a 
witness  on  the  par*,  of  the  (iovernment. 

Section  ten  hundred  and  suventy-nine  of  the  Revised  Stat- 
utes is  beicby  repealed.  The  provisions  of  section  ten  hun- 
dred and  eighty  u(  the  Revised  Statutes  shall  apply  to  cases 
under  this  act. 

SEt:.  9.  That  the  plaintiff  or  the  I'nited  .Stales  in  any  salt 
brought  under  the  provisions  of  this  act,  shall  have  the  same 
rights  of  appeal  or  writ  of  error  as  Bre  now  reserved  in  the 
Statutes  of  the  l~  lilted  States  in  that  behalf  made,  and  upon 
the  conditions  anil  limitation*  therein  contained.  The 
modes  of  procedure  in  claiming  anil  perfecting  an  appeal  or 
writ  of  error  shall  conform  in  all  respects,  and  as  near  as 
may  be,  to  the  statutes  and  rules  of  court  governing  appeals 
aurt  writs  of  error  In  like  causes. 

Ski:,  lu.  That  when  the  findings  of  facts  and  the  law  appli- 
cable thereto  have  been  Hied  In  any  case  as  provided  in  sec- 
tion six  of  this  act.  aud  the  judgment  of  decree  is  adverse  to 
the  Government.  It  shall  be  the  duty  of  the  district  attorney 
to  transmit  to  the  Attorney-tienefal  of  the  Culled  States 
certified  conies  of  all  the  papers  filed  In  the  cause,  w  ith  a 
transcript  of  the  testimony  taken,  the  written  nndlugs  of  the 
court,  and  his  written  opinion  a«  to  the  same :  whereupon 
the  Attornoy-tJenerol  shall  determine  and  direct  whether 
an  appeal  or  writ  of  error  shall  be  taken  or  not:  and  when  so 
directed  the  district  attorney  shall  cause  an  appeal  or  writ 
of  error  to  bo  perfected  In  accordance  with  the  terms  of  the 
statute*  aud  rules  of  practice  governing  the  same:  I'roriitnt, 
That  no  appeal  or  writ  of  error  shall  be  allowed  after  six 
mouths  from  the  Judgment  of  decree  lu  such  suit.  From  the 
date  of  such  final  judgment  or  decree  Interest  shall  bo  com- 
puted theroon.at  the  rate  of  four  per  centum  tier  annum, 
until  the  time  when  an  appropriation  la  made  for  the  pay- 
ment of  the  Judgment  or  decree. 

SEC.  11.  That  the  Attorney-General  shall  report  to  Congress, 
and  at  the  beginning  of  each  suasion  of  Congress,  the  suits 
under  this  act  in  which  a  final  judgment  or  decree  has  been 
rendered,  giving  the  * 
costs  taxed  In  each  case. 


JUiig  - 

each. 


and  a  statement  of  the 


Skc  12.  That  when  any  claim  or  matter  may  be  pending  in 
any  of  the  Executive  Departments  which  involves  contro- 
verted questions  of  fact  or  law,  the  head  of  such  Department, 
With  the  consent  of  the  claimant,  may  transmit  the  same, 
with  tiie  vouchers,  papers,  proofs  and  documents  pertaining 
thereto,  to  said  Court  of  Claims,  and  the  sumo  shall  tie  there 
proceeded  in  under  such  rules  as  the  court  tuav  adopt. 
When  the  facts  aud  conciustoiisof  law  shall  have  been  found, 
the  court  shall  re|K>rti.  Its  tl tidings  to  the  Department  by 
which  it  was  transmitted. 

Sf.c.  1«.  That  In  every  case  w  hich  shall  come  la'fore  the 
Court  of  Claims,  or  Is  now  pending  therein,  under  the  pro- 
visions of  an  act  entitled  "An  net  to  afford  assistance  and 
relief  to  Congress  and  the  Executive  Departments  lu  the  In- 
vestigation of  claims  and  demands  agutii'.t  the  Govern- 
ment," approved  March  third. eighteen  hundred  and  elghtv- 
three,  if  II  shall  appear  to  the  satisfaction  of  the  court,  upo'n 
the  facts  established,  that  it  has  jurisdiction  to  render  judg- 
ment or  decree  thereon  under  existing  laws  or  under  the 
provisions  of  this  act  It  shall  proceed  to  do  so,  giving  to 
either  party  such  further  opporliiuitv  for  hearing  as  In  its 
Judgment  justice  shall  require,  aud  report  Its  proceedings 
therein  to  either  house  of  Congress  or  to  the  Department  by 
which  the  same  was  referred  to  said  court. 

Sec.  II.  That  w  henever  anv  bill. except  fora  pension,  shall 
be  pending  In  either  house  of  Congress  providing  for  the  pay- 
ment of  a  claim  against  the  Culled  States,  legal  or  equitable, 
or  for  a  grant,  gift,  or  bounty  to  any  person,  the  house  in 
which  such  bill  Is  pending  may  ref.-r  the  same  to  the  Court 
of  Claims,  who  shall  proceed  w  ith  the  same  In  accordance 
with  the  provisions  of  the  act  approved  March  third,  eigh- 
teen hundred  and  eighty  three,  entitled  •'An  act  In  afford 
assistance  aud  relief  to  Congress  and  the  Executive  Depart- 
ments in  the  investigation  of  claims  and  demands  against 
the  Government."  and  report  to  such  house  the  facta  lu  the 
case  and  the  amount,  where  the  same  can  be  liquidated, 
including  any  facts  bearing  upon  the  question  w  hether  there 
has  been  delay  or  ladies  In  presenting  such  claim  or  apply- 
ing, for  such  grant. gift,  or  bounty. and  auv  facts  bearing  upon 
the  question  whether  the  bar  of  anv  statute  of  limitation 
should  be  removed  or  w  hich  shall  be  claimed  to  excuse  Hie 
claimant  for  not  having  resorted  to  any  established  legal 
remedy. 

Skc.  15.  If  the  Government  of  the  I'nited  States  shall  put 
In  Issue  the  rlghtof  the  plaintiff  to  recover  the  court  may.  in 
Its  discretion,  allow  costs  to  the  prevailing  party  from  the 
time  Of  joining  such  issue.  Such  costs  however,  shall  In- 
"•-s  only  wbut  is  actual'.*  Incurred  for  witnesses,  and  for 

17 


summoning  the  same,  and  fees  paid  to  the  clerk  of  the 
court. 

Skc.  lfi.  That  all  laws  and  parts  of  laws  inconsistent  with 
this  act  are  hereby  repealed. 

The  Capital  of  tick  I'nited  Statks. 

As  stated  elsewhere,  the  first  Continental  Con- 
gress met  in  Carpenter's  Hall,  Philadelphia,  Sept. 
6,  1774.  The  hall  was  a  plain  edifice  (still  stand- 
ing) and  provided  fairly  well  in  respect  of  accom- 
modations for  a  small  deliberative  body. 

The  second  Continental  Congress  also  met  in 
Philadelphia,  and  adjourned  Dec.  12, 1776,  to  Balti- 
more, where  its  third  session  began  Dec.  20,  177ft 
On  Nov.  1, 1784,  the  Confederative  Congress  assem- 
bled in  Trenton,  N.  J.  On  Jan.  11,  18X5,  it  assem- 
bled in  New  York  City.  The  first  National  Con- 
:re»s  was  also  held  in  New  York,  commencing 
arch  4, 1789. 

In  178ft  Maryland  ceded  to  the  United  States  the 
territory  now  known  as  the  District  of  Columbia, 
for  its  use  by  the  Government  .as  the  National 
headquarters.  This  gift  was  supplemented  in  1789 
by  the  Virginia  Legislature,  by  the  cession,  for  the 
same  purpose,  of  40  square  miles  (including  Alex- 
andria;, on  the  opposite  side  of  the  Potomac 
River.  These  two  tracts,  selected  py  President 
Washington,  and  having  jointly  an  area  of  100 
square  miles  (10  miles  square),  were  accepted  by 
the  Government  and  designated  "The  District  of 
Columbia." 

This  selection  was  made  by  Congress  in  1700 
after  a  spirited  controversy,  in  which  the  most  vig- 
orous effort  was  made  to  locate  the  National  Capi- 
tal in  some  other  portion  of  the  country.  Indeed, 
the  contest  was  only  settled  by  a  compromise  in 
which  the  Northern  Congressmen  consented  to 
vote  for  the  new  Capital,  and  the  Southern  mem- 
bers consented  to  vote  for  the  Federal  assumption 
of  the  debts  of  the  two  States  ceding  the  territory. 

[In  1846  Congress  receded  to  Virginia  that  por- 
tion of  the  district  which  she  hail  transferred  to 
the  Federal  Government.] 

The  Act  of  Congress,  locating  the  Federal  dis- 
trict, passed  June  28, 1790,  contained  the  following 
clause:  "That  a  district  of  territory,  on  the  river 
Potomac,  at  some  place  between  the  mouths  of 
the  Eastern  Branch  of  the  Connegacheague,  be, 
and  the  same  is  hereby  accepted  for  the  perma- 
nent seat  for  the  Government  of  the  United 
States." 

The  same  act  provided  also  that  Congress  should 
meet  in  Philadelphia  until  the  first  Monday  in 
November,  1800,  when  the  Government  should  be 
removed  to  the  District  of  Columbia. 

In  1791,  under  Washington's  supervision,  the 
National  Capital  was  planned  and  laid  out  on  its 
present  site.  The  President  desired  it  to  be  culled 
Federal  City,  but  on  Sept.  9  of  that  year,  it  was 
named  Washington. 

On  Sept.  18,  179;?,  President  Washington  laid  the 
cornerstone  of  the  Capitol  building  with  Masonic 
ceremonies. 

In  1800  the  seat  of  Government  was  transferred 
to  Washington.  The  north  wing  of  the  Capitol 
only  was  completed,  but  it  was  fitted  up  for  both 
Houses.  The  President's  residence  was  completed 
externally.  The  city  of  Washington  at  that  date 
was  described  as  having  "one  good  tavern  and 
very  few  houses  in  any  one  place,  most  of  them 
being  very  small  huts,  and  the  War  Office  and 
Treasury  Building  burned  down." 

A  bill  for  a  monument  to  President  Washington 
passed  the  House  of  Representatives  in  1800,  but 
after  being  amended  in  the  Senate,  was  postponed. 
Fifty  years  later  it  was  commenced  by  funds  raised 
by  private  subscriptions. 
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The  Capitol  Buihiina.— The  Capitol  fronts  the 
east,  and  stand*  on  a  plateau  ninety  feet  above  the 
level  of  the  Potomac,  in  latitude  3K°  53'  20.4"  north 
and  longitude  77°  Off  35.7"  west  from  Greenwich. 

The  southeast  corner-stone  of  the  original  build- 
ing was  laid  on  Sept.  18, 17U3,  by  President  Wash- 
ington, aided  by  the  Freemasons  of  Maryland.  It 
was  constructed  of  sandstone,  painted  white,  from 
an  island  in  Aquia  Creek,  Virginia,  under  the 
direction  of  Stephen  H.  Hallett,  James  Uoban, 
George  Hadfield,  and  afterward  of  B.  H.ljatrobe, 
architects.  The  north  wing  was  finished  in  1800 
and  the  south  wing  in  1*11,  a  wooden  passage-way 
connecting  them.  On  August  -4,  1K14,  the  interior 
of  both  wings  was  destroyed  by  British  incendi- 
aries, but  they  were  immediately  rebuilt.  In  1S18 
the  central  portion  of  the  building  was  commenced 
under  the  architectural  superintendence  of  Charles 


deep,  with  porticos  of  22  columns  each  on  their 
eastern  fronts,  and  with  porticos  of  10  columns  on 
their  ends  and  on  their  western  fronts.  The  entire 
length  of  the  building  is  751  feet  4  inches,  and  the 

? greatest  depth,  including  porticos  and  steps,  is  324 
eet.   The  area  covered  by  the  entire  building  is 
153,112  square  feet. 

The  dome  ie  crowned  by  a  bronre  statue  of  free- 
dom, modeled  by  Crawford,  which  is  lyfeet  0  inches 
high,  and  weighs  14,985  pounds.  The  height  of  the 
dome  above  the  base-line  of  the  east  front  ie  287 
feet  11  inches;  the  height  from  the  lop  of  the 
balustrade  of  the  building  is  217  feet  11  inches; 
and  the  greatest  diameter  at  the  base  is  135  feet  5 
inches. 

The  rotunda  is  f*5  feet  6  inches  in  diameter,  and 
its  height  from  the  floor  to  the  top  of  the  canopy  is 
180  feet  3  inches. 
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Bulfinch,  and  the  original  building  was  finally 
completed  in  1S27.  Its  cost,  including  the  grading 
of  the  grounds,  alterations  and  repairs,  up  to  1827, 
was  $2,433,844.13. 

The  corner-stone  to  the  extensions  of  the  Capitol 
was  laid  on  July  4,  1851,  by  President  Fillmore, 
Daniel  Webster  olliciating  as  orator  of  the  day. 
Thomas  U.Walter  was  architect,  and  subsequently 
Edward  Clark,  under  whose  direction  the  work  was 
completed  in  November,  1867.  The  material  used 
for  the  extensions  is  white  marble  from  the  quar- 
ries at  Lee,  Mass.,  with  white  marble  columns  from 
the  quarries  at  Cockeysville,  Md. 

The  dome  of  the  original  central  building  was 
constructed  of  wood,  but  was  removed  in  lSfirl  to  be 
replaced  by  the  present  stupendous  structure  of 
cast  iron,  which  was  completed  in  1S65.  The  entire 
weight  of  iron  used  is  8,<HW,200  pounds. 

The  main  building  is  352  feet  4  inches  long  in 
front  and  121  feet  6  inches  deep,  with  a  portico  160 
feet  wide,  of  24  columns  on  the  east  and  a  projec- 
tion of  83  feet  on  the  west,  embracing  a  recessed 
portico  of  10  coupled  columns.  The  extensions  are 
placed  at  the  north  and  south  ends  of  the  main 
building,  with  connecting  corridors  44  feet  long  by 
86  feet  wide,  flanked  by  columns.  Each  extension 
is  144  feet  8  inches  in  front,  by  23S  feet  10  inches 


The  Senate  Chamber  is  112  feet  in  length,  by  82 
feet  in  width,  and  thirty  feet  in  height.  Its  gal- 
leries will  accommodate  1,000  persons. 

The  Representatives'  Hall  is  130  feet  in  length, 
by  98  feet  in  width,  and  30  feet  in  height. 

The  Supreme  Court  room  was  occupied  by  the 
Senate  until  December,  183,  the  court  having  pre- 
viously occupied  the  room  beneath,  now  used  as  a 
,  law  library. 

(The  Library  of  Congress  wn«  humed  by  the  British  In 
18H.  and  was  partlalty  destroyed  (.van  accidental  fire  In  KM. 
The  present  center  hall  was  finished  In  IR'*).  and  the  w lug 
hall*  were  finished  In  )M<>7.   The  Library  of  Congress  oeeu- 

1>lc*  the  entire  western  project  Urn  of 'the  central  <  npltol 
mlldtnir.  The  original  Llbrarv  wu*  commenced  In  1NU),  but 
was  destroyed  with  the  Capitol  In  1M4.  during  the  war  with 
England.  It  wns  afterward  replenished  by  the  purchase  of 
the  lit.rary  belonging  to  ex-l'resldcnt  Jefferson,  by  Congress, 
embracing  about  TvOOU  volumes.  In  l.KM  It  contained  65,000 
volumes,  and  by  an  accidental  fire  St)  that  year  the  whola 
collection  was  destroyed, except  3l>,000  volume*.  It  was  re- 
built  in  18.V2.  when  J7.'i,000  was  appropriated  In  one  mini  to  re- 
plenish the  collection.  The  library  is  recruited  by  rcgulnr 
appropriation*  made  by  Congress,  which  Average  about  $11.- 
000  per  annum;  also  by  additions  received  by  copyright,  by 
exchanges,  and  from  the  Smithsonian  Institution.]  A  new 
cdlfict-of  ample  dimensions,  and  of  beautiful  architectural 
design.  Is  now  in  process  of  erection  near  the  Capitol,  Into 
which  the  Congreaaionul  Library  will  be  early  transferred. 

The  basement  story  of  the  Capitol  contains  73 
rooms,  of  which  24  are  in  the  "House  Wing,"  26  io 
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the  "Main  Wing,"  and  23  in  the  "Senate  Wing." 
Many  of  the  rooms  are  designated  severally  for  the 
use  of  the  various  committees. 

The  principal  story  of  the  Capitol  contains  48 
rooms.  Of  these  17  are  in  the  "House  Wing,"  and 
include  the  hall  of  the  House  of  Representatives ; 
the  "Main  Wing"  has  12  chief  rooms,  including  the 
"Old  Hall  of  Representative.-*."  now  used  us  a 
"Statuary  Hall"  ;to  which  each  State  has  been  in- 
vited to  contribute.  2  statues  of  its  most  distin- 
guished citizens/;  the  "Congressional  Library" 
(subdivided  into  various  departments;:  the  "Su- 
preme Court-room,  "  and  the  "Kotunda. 

The  "Senate  Wing"  contains  19  chief  rooms,  in- 
cluding the  "Senate  Chaml>er,"  the  "President's 
Room. "  "Vice-President's  Room,"  etc.,  etc. 

The  attic  story  embraces  42  rooms,  designated 
chiefly  for  committees,  documents,  and  as 
"lobbies." 

The  diagrams  on  page  155H  furnish  a  clear  view 
of  the  two  chief  legislative  halls. 

Exports  to  and  Imports  from  Vaiuoi  s  Cot  stries. 

The  following  table  shows  for  the  year  1SK9-90 
the  values  of  the  exports  of  domestic  merchandise 
to  and  the  imports  from  the  following  countries, 
according  to  the  United  States  returns:— 


Country, 
(iroat  Britain  and  Ireland 

Germany    

France   

British  North  America 


Italy 


Cuba 
Mexico 


Hnuil   

Argentine  Republic 

Colombia 

l'ortugal 

Cbltm   

Haytl 


Central. 
British  Ka»t  Indies 

Hons  Kong  

Alrica  

Hawaii   

Venezuela  


ome  F.x  ports 

to  nwMni, 

Import*  from 

IN*»-S"0. 

|l*M(W,9iifl 

M  .Silvio 

9S.hS7,6Kl 

49.013.0ttl 

77.«72,:tll 

38 .544, 454 

M.i4(i;r77 

9,.i:k">,4sa 

17J(«,«1 

12,736.373 

5.2SK,iM7 

1J.W74.349 

■xix»,m 

lOJUSIJiSl 

•1.409,879 

12.t»'9JSU» 

4.277^76 

12.<S»V".10R 

•ti.imsxh 

ii.wAjois 

UJIM.496 

ao.:;i.H,7.i.i 

:..4<n,ea7 

2,'iiJ^tSl 

:t.i7">,-i>S 

3.S9I.7N9 

1,4  IS. -Ml 

2.94:1.790 

n;.2»pi).i7i 

4.101,464 

2.(21,221 

:..--J7.isr. 

21.lUi.M4 

.'..lni.arn 

SJU.2,114 

4.i;v..£rib 

20,SO4-tll» 

4.4.1I.AI1 

tWJ.74'. 

S.77s.u7t> 

\,tM  /inn 

4.tXH)iKin 

I3,:iis,'.«« 

:i.9M,->0 
s.w.aao 

102*-«5.765 

3.1W.349 

1  .TVU.-TOi 

5.791  .AVI 

2.4.t9.1M 

4,91S.7:« 

••..210.112 

IJMJWt 

!IL'..70:t 

9,331.17b 

IT.,.  V 

4.<i22.779 

122.27., 

ll/.fjj',-.i; 

22.17U 

14.44  UO0 

Chili   

Dutch  East  Indie* 

(.nltna*  . .   

I'rugiiay 

Austria-Hungary   

Ttirltcv  In   Kuropc.  Asia,  and 

Africa  

Philippine  Island* 
.Switzerland 

National  Dkbt  of  the  I'sited  States. 

The  official  statement  of  the  Public  Debt  of  the 
Inited  States  showed  the  following  summaries  on 
the  inoifting  of  November  1,  1S91  : 

Interest  bearing  Debt   *.>W.,7in  no 

Debt  on  which  interest  bad  evaded  f,,-30»,Z»  •» 

Debt-bearing  Interval   -»9JU74  JKCi  *5 

Total  Debt      *<WjKr.:m  11 

c«-h  in  Treasury    |740A*',-.!5A  i'.s 

Demand  Liabilities    t;i 


The  cash  in  Treasury  consisted  of  gold,  $263,774.- 
741. SI;  silver.  1410.1 10,9*37.91  ;  paper  currency  and 
certificates,  $4o,7li.3,7S6.7fi;  other  deposits,  |20,K74,- 
7<i2. 1 2 ;  tot  al,  f  74»Ji» l,2r,S.H8. 

The  Demand  Liabilities  was  for  gold,  silver,  and 
currency  certificates,  treasury  notes,  fund  for  re- 
demption of  National  Rank  notes,  outstanding 
checks,  balance  of  disbursing  oflices  and  agencies, 
etc. 

Deducting  the  net  balance  in  Treasury,  $  139,871, • 
920.04.  from  the  total  debt  ( $980,309,97»i.  1 1 )  leaves 
the  net  debt  Nov.  1,  1*91,  at  $S40,63«,0o»i.07. 

Assessed  Valuation  of  Property  in  the  United 

States. 

The  assessed  valuation  of  real  and  personal 
property  in  the  several  States  and  Territories  for 
IKsO  and  1S90,  together  wilh  the  increase  of  the 
assessed  valuation  during  the  last  decade,  is  shown 
in  the  following  table: 


Stale*  and  Terrl- 


To'.n] 


Net  Itulaocc  in  Treasury   $l.iy.67IJO)  01 


Alabama 

Arizona   

Arkansas  ...... 

California 
Colorado 
Connecticut. 
Delaware 
District  of  Columbia 

Florida  

Georgia 
Iduho 
Illinois 

ItMlUna  

Iowa  

Kansas  

Keutuclty 
Louisiana 

Maine   

Maryland 
Massachusetts  . 
Michigan  .  .  . 
Minnesota. 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevada  ... 
New  Hampshire 
New  Jersey 
Now  Mexico  - 
New  York 
North  Carolina  . 
North  Dakota 
Ohio 

♦Oklahoma 
Oregon 

r>'ll!l<\ IVHIlfM 

KhiMle'  Islund 
South  t  itl  < >t ilut  . 
South  Dakota 
TYiiii. 
Tex«« 
Ctnh 
Vermont 
V  (re  i  ci  lit 
Wa-diingtou 
West  Virgir la 
Wi.eoRsin 
Wvotnlug 


Total 


valuation. 


1KS0. 


1«H). 


I  tic 
if  a* 
vain 


$1C^03.WS,M3  I2_L249,.W.MM  |7.14i./i96 J61 


I22Js*7,22* 
9,270,214 

«6.409ja>4 
5M,57M.U«'> 

74.471.Wt 
827,1 77 .3S5 

fflJWl^l.1 

99.401.7*7 

at.9ss.aw 

239.472..V99 
6.440.S7I3 
JTSU/divW 
727,SI5,l:tl 
:&hJf*7t.Ar>I 
lfiO.WtljBTO 

235J/7K.71SI 
497  ;*>7  ,>;•*> 
l.SMjSt'.MK 
617  JifiK.,1S9 
a'jSJWS/iS? 

110.1v2s.129 
.vt3.7-.fi.sni 
|s,A0l>,sfl9 
90„vv',,7h3 
»J!U.4Wi 

im.7.v..iwi 

672.51  SJU'I  I 

ll»il^.4<»i| 

2,«l,9IH,0f»il 
156.lUU.2lrj' 
K.7sr.,',7J 
1.W4.MKI.VW 


197.DS0.lfl 
31.tM.7t- 
+J72.4US.497 
1.071,102,327 

1S8JU1.336 

+74.1*4,401 
1.M..107A41 
76,9*1  JlSts 
377,J»i<'..7»4 
2o,=>81,3uS 
I727.41C.2ft2 
7ta>72.12<; 
+47h.SlS,24* 

ao.w.7ii 

612,«l.'i/Oi 
2»4;fJ0.7S0 
309.129.101 
4M2,1MJ>34 

2.154  .iiajar. 

?  945, 4*1  J W) 
&SS,.Vil.74.,l 
+157/.is.!i0ii 

7«r..;u.i,7.v: 
iori.:s?2.K« 

IM.77U.-ia*> 
34j(HVi;is.-> 
3ft3.7JI'.«l<l 
6W«.i».'.ls7 
+4<',<M  1.010 
3,775;ti'i.9Sx 
212.«ii7,2s7 

1.77S,l:t>.,4.S7 


74.3IS.3I3 
I2.!M<55» 
S5.999.lSt 
4H«i-MJ»l 
H4.4a».«33 
J1.73CA21 
14.1S3.7** 
M,9U*>,754 
4A.9SS.630 
137>t>4jaa 
19,140.419 
.300,112 

rfij>*ir>ji9& 

79/>4tt.997 
139.702  JMSI 


S2,*.2-J.i>«l 
!,>.*:, cy.nn 

iVj.,v->j.i-,7- 

LVi/Kid.l.V 

ll.'i:t».!>.> 
31 1.77s  A  •» 
32o,V.l/>i: 

21. 77"i.2T. 

Si'...i»i.77-' 

:to-.4  .>,i  i. 

2:t.Me,r.'.i:i 
ia9.'i-.'J.7'.iS 
4>.il71.7r>l 


IiV.Jri'i.::!! 
2,V->J.Ml,tl.-2 
:t21.7>^.C«( 
l:43,|S2,tV» 
1  I.  . 

■H7,*iio.i(« 

fitfi.M2J3aO 
It»t.7.'«s,750 
H.1.VMJJ2S 
»■.;',  133,741 
+I24.7ifi.441.' 
HV.i.«27AS7 
.V.-2.S*.7l!i 
•Ml. 4.  il.  111., 


74JW.1U 
73.I50J35 
fl5.l22Jai 

;>fi9;{77.s24 

427.7XH.641 

4fi.KD.777 
3o.L5l7.95S 
S7.7S-UBO 
9I.1SIA2S 
f4J*3SJOT4 
S7.W.JS35 
UA,790,SJt 
;'4.i".77,i"01 
l.iat^Jfijaa 
i«;<97/je4 

69,61  r7,964 
243,777  J>49 


IlS,*ifttA47 
9O9iiS2j016 
<i9,227j<30 
+1,377,497 
120,IV>7J13» 
llT>,7.tlJi« 
.T75.477  JOS 
79,9S1.47I 
74.744  AM 
53>i7j80»t 
I00JJM.7S6 
SQjni,sm 


•The  a.4«e««ed  vaiuatlon  of  Oklahoma  not  beinir  Riven,  thft 
|«>t>ulatloii  of  that  territorv  Is  oin;tt.'<l  in  ralciilatlin  the 
aasesNed  valtiallou  j«t  capita  for  lsoftof  the  I' lilted  States. 

f  Annual  report  of  lss'.i. 

]The  state  board  of  equallration  declares  thu!  In  Isxl  the 
assessed  value  was  W  per  cent,  atnl  in  l?M>  only  2".  per  cent,  of 
the  true  value,  hence  the  reduction. 

^Di-cna-e. 


H  Aasessuient  of  ISWi: 


every  5  years. 
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United  States  Cknm  h. 

The  act  of  Congress  providing  for  taking  the 
eleventh  (1890)  and  subsequent  censuses  was  ap- 
proved by  President  Cleveland  March  1,  1SSK.  It 
provided  that  the  census  should  be  taken  June 
1,  18110,  and  on  successive  days,  and  create  the  ottice 
of  Superintendent  of  the  Census  with  an  annual 
salary  of  $6,000.  Subsequently  Robert  P.  Porter, 
of  New  York,  was  appointed  Superintendent  by 
President  Harrison,  and  later  a  list  of  professional 
experts  was  selected  and  charged  with  supervising 
severally  the  various  departments  of  the  work. 
Their  names  anpear  in  their  reports  embraced  in 
the  several  volumes  included  in  the  General  Census 
Report. 

The  work  of  enumerating  and  tabulating  the 
people  and  preparing  the  numerous  reports  for  the 
press  requires  many  months,  and  at  this  writing 
(October,  1891,)  has  been  reported  to  the  public 
only  in  part.  The  first  volume,  it  is  expected,  will 
ive  all  the  data  as  to  population  by  States,  conn- 
and  towns,  nativity,  color,  etc. ;  volume  two, 
Ith  and  physical  condition,  vital  and  mortality 
ics;  volume  three,  public  schools,  illiteracy, 
pauperism  and  crime,  and  churches  and  religious 
denominations;  volume  four,  trades  and  profes- 
sions ;  volume  live,  survivors  of  the  late  war;  vol- 
ume six,  wealth,  taxation,  public  indebtedness,  and 
estimated  values  of  property;  volume  seven,  in- 
debtedness of  business  corporations  and  individu- 
als, including  mortgage  indebtedness;  volume 
eight,  agricultural  statistics;  volume  nine,  manu- 
factures; volume  ten,  mines  and  mining ;  volume 
eleven,  fish  and  fisheries  ;  volume  twelve,  transpor- 
tation, railways,  navigation,  telegraphs  and  tele- 
phones; volume  thirteen,  insurance. 

Prodcition  of  Gold  and  Silver  in  United  States. 

The  total  production  of  gold  and  silver  in  the 
country  was  as  follows  during  each  of  the  years 
from  1SK6  to  1889:— 

Year.  Gold.  Silver.  Total. 

1N85  £114*1,000  $51,«O0.UO0  $KH.W)U«*> 

1*6    314HI.IW0  .'.I  .(SM.000  86400,1*10 

11*7    33.100400  53.441 .1(110  86.5414110 

tm    s^ijmmo  m;ito«w 

The  precious  metals  are  raised  mainly  in  Cali- 
fornia lor  gold ;  and  Colorado,  Arizona,  Utah,  Ne- 
vada, and  Montana  for  Bilvor.  The  total  value  of 
rfold  deposited  at  the  mints  and  assay  offices  from 
1793  to  1887  is  estimated  at  $1.334,«09,150,  and  the 
silver  at  f41.':W,,811. 

In  188S1-90  gold  'domestic  product  )  to  the  value 
of  *»9,'->L»8,H23.  and  weighing  3:2,430,151  standard 
ounces,  were  deposited. 

For  other  mining  and  mineral  statistics  see  the 
several  topics  in  these  Revisions  and  Additions. 

Imports  and  Exports  of  Merchandise. 

The  following  table  shows  the  total  values  of  im- 
ports and  exports  of  merchandise  for  the  years 
named  severally  ending  June  »>:— 

Import*  of  Extorts  of 

Yean.  Mcrchiindfsc.  Merchandise. 
1*7*  JU5.777.775  $69*440,790 

Ihxj   _   «vu:i,,inf.  «i»,»4.vj9 

IRS"   -    0324I9.768  7113.022 .923 

1SSS   223457.114  6n3.s02.IOt 

l«w  ?i.>.i:n.«.vj  7aijK!..»» 

tt»    7*9.1222 .22s  s4.ijm;^» 

Imports  axu  Exports  of  Gold  and  Silver. 

The  following  table  gives  the  total  value  of  gold 
and  silver  Imllion  and  specie  imported  into  the 
United  States, and  (he  value  of  that  exported,  be- 
ing the  product  of  the  States,  in  the  years  ended 
June  30, 1879  and  1886-90:— 


Export*  of 

Imports  of  Doraentle  mid 

Year.                                   Specie*.  Foreign  Species. 

1879  f  20,296.000  1*497.441 

1886                                            S\593456  72.463.410 

1»*7                                             6O,:70.792  35.9W7.C91 

1»W                                             59..1IS7.MKS  46.114,183 

18*9                                             3h.'.MVS,U7.»  91141!  433 

MtO                                            33i<76^ati  6244S.4J0 

Population  of  the  United  States  in  1890  and  1880 
by  States  and  Groups  of  States. 


Cuite*  and  Territories. 


The  United  StaU».. 


North  Atlantic  dlvU'n 

Maine  

New  Hampshire  

Vermont    

Massachusetts  

Rhode  Island  

Connecticut  

New  York.   

New  Jersey  

Pennsylvania  


South  Atlantic  dlvls'n 

Delaware  . .   

Mars-laud  .   

District  of  (  olumlila 

Virginia.  

West  Vlnrinia  

North  Carolina  

South  Carolina  


1«W. 


62,480440 


1NO. 


50.155,783 


i7.3M,4*y  14407.407  2,M7,022 


375.SLT 

2.233.407 
345,313 
745.S61 
54814.14 
1.441417 
544*474 

84*6.759 


C.  corgi  a 
Florida. 

North  Central  division 


Ohio  

Indiana   

Illinois.  

Michigan.  

Wisconsin  

Minnesota  

Iowa 
Missouri 
North  Dakota 
South  Dakota 
Nchrabka 


South  Central  division 


Kentucky 

Tennessee  

AlnLiumi  

Missiistppi  . .   

Louisiana 

Texas 

Indian  Tcrrlloryr. 

Oklahoma  

Arkansas.   


Western  division. 


Montana    . .  . 
Wvoinlng 
Colorado..  . 
New  Mexico 

Arizona  

t'tah   

Nevada.   

Idaho   

A 1  us  k  h*5  .  .  .  . 
Whs  hlngton. 
Oreiion 
California. 


1B7.S7I 
1440.431 

229.791. 
144*41 1| 

700.448 
1417;Hn! 
1.147.161 

1434  .a*; 
swo.i;;'. 

•24488.151 


340.991 
332 -2*6 
I.7KUh.i 
276431 
II22.7I«J 
54*247 
1.131,116 
4482491 

7,597.197 


l"er- 

N urn her.  cent- 


12.324.757 


1142." 

2NK* 
•81 
450,322 

08412 
123.1(11 
".';>,  '.>•'., 
»IW40] 
9654*3 

1439462 


OlliH.11 

177  424] 
1412465- 

61". 457! 
1 499,7.'i0> 

995477' 
1442.1801 

269,49;J 

17464.111 


21,263 
105.488 

52,172 
136 44C 
141,991 
21749U 
151 4M 
292,1*; 
120442 

4458,010 


3466,719 


3,8 1 »; K*. 


2.0*9.792! 
1483  497: 
1401.017, 
1406,729. 
2477 .OKI 
182.121 
327  44-S' 
1456,791 


10448453 


S.19K.062 

I478;mi 

.1477471 
1430.937 
i;il.'..497 

7NJ.77; 

142441.' 
2,16*„1N( 


2447 


1.75 
841 

•o.os 


2448 
19.78 
17.69 
27.40 
2246 

1643 


11,50 
11.28 
29.37 
9.01 
22.96 
15-54 
15.28 
18.96 
44 .88 

2845 


349416;       75.116;  274.400 
312.490!      174.768  147.722 
1,204.002      S6449I  339.30* 


365.30 
78.-0 


•  Decrease. 

f  The  tn1tnl.1T  of  white  persons  In  the  Indian  Territory  l» 
not  included  In  this  ful.le.  as  the  census  of  Indians  and  other 
porsons  on  Indian  reservation*,  which  in  a*  made  a  suhject  of 
special  Investigation  hy  law.  has  not  yet  heen  completed. 

1  Including  5.3.17  Kr«m»  In  (irn-r  eountv  (in  Indian  Terrl- 
toryi  cliilmed  i>>  Texas. 

»)  The  nuiiither  white  person?  In  Alaska  Is  not  included  In 
tills  futile,  as  the  census  of  Aiaskn.  which  was  made  a  subject 
of  special  investigation  hy  law.  ha*  not  yet  been  completed. 
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INDUSTRIES  AND  OCCUPATIONS. 

M.VNlFACITKINti  AND  II KCII A S ICAL  INDl'STKIKH. 


Agricultural  Implements ...  .. 

Boot*  mid  Shoe*  

Brli-k  and  Tile  

Carpets  ......  

Chemicals 

Coke  .   

Cotton  Manufactures 

Flour  ami  iirlxt-rnSH  products 

Glass    

Hosiery  and  Knit  Goods. 
Iron  and  Steel  i  aggregate  j.  . 
Bessemer  and  Open-Hearth. 

Leather  

Lumber  (sawed).  

Musical  Instrument*  

Paper..  

Patent  Medicines  

Printing  and  Publishing  

Sash,  Door,  and  Blinds   . 

Sewing  Machines   

Shlp-bulIdlng.  

Silk    

Slaughtering  and  Meat-packing 
Tobacco    

Woolen  Goods*.   

Worsted  Good*. 


Ki.tal.il! 
incuts 


iah-j 


1JM3 
l*.;-*i'.t 

1*5 
i.:.l'.t 
H!» 

24.:u« 
211 

.1.53 
1  .tin". 

:■>'. 
5.124 

2o.7t»» 

129 


:-;.4irr 

ll.Ki 

2.1SS 
3*2 
«72 

7  ,<>7 1 
12*jn 
76 


Capital. 


»&2.1eWJ«n 
<5h.973.itt. 

27.073.07*. 

21.16s  ,V,7 
*-">,;»i,2ll 
r,,VI.',,u=ih 
20H.2hn.3lO 
177,161  .K7S 
l!'.*4l.iWl 

ir>."  w.yii 

230J71,**! 
SO  .Wi ,'.».«» 
77.1(»,->74 

1*1.1*0.122 
ii.go.to5 

40,241.202 

in.cai.wo 

62ilKS,704 
20.457,070 

i2/*>i,*.3o 

2u.979.a74 
19. 126.213 
4!>,4I9.213 
aa.90i.2Jri 
t»fi ,(»"./».! 

20,374,043 


.•s.';*a 

143.396 

20.371 
29*520 
3.112 

172,554 
M5.44M 
21.177 
V*i.:s*5 

150.97* 
10  JCtS 
StJsOA 

147^V. 


I.  025 
58.17* 
21, Ms* 

II,  553 
21^W.i 

31,337 

27  iVJ 
X7.577 
SO.'SM 
le-SOS 


Wajres. 


$i.).:w»,iio 
aa>2i.i64 

13.44.-i.SSi 
f5.h35.2lK 

11^40,704 
I.  I'JhjfiM 

42.040,510 

17.4-22,316 
9J44.1O0 
6.701.47'. 

55.476.7SA 

ll.04tf/Ai 
31  .M.5  .971 
7,ir.i*,7>4 
*,.25.3.7S 
1.6.5l,f59i, 

:«i,\:i,iv.7 
*,>io,9.io 

4.636,099 
12.713.hl3 
".i.l  Hi .71  K> 

lo,5n*,,vtri 
25,iv.i.4.57 
2"...s'«,:«2 
5,ok3,o27 


Materials. 


31,531.170 
12ji25.  »'..?*.* 

9,744  >S4 
1»,SM  ,«77 
77,47 1,*.)6 
2**,  Ml 
102.306.347 
44UMAJ3A 
*,0*v.621 
15,210,951 

p.n  .271.150 

36,*26,92S 

145.255,710 

140.156,3*5 
.H.:«.1.327 
33.951.297 
6.704,729 
%!.  4(50296 
20,790^19 
1 2*29.1  OS 
19.730.3.58 
22.467,701 
267 ,73*  ,902 
(.5,1*4.407 
HM.KL5.61t 
22,OI3,U2o 


68.S40.48o 

217,(M^27 
SUMS/<X7 
Sl,792,8u3 

117.H77.aH 
5;Vs>,46l9 

192,080,110 

roo.isv.jis 

21.1.542.71 
2tt.I67i.V7 
296,V,7.0ltt 
.56.*.<5.2I0 

asi»,*ih.72» 

19.2-54,739 
l55.10V.914 
14Ji«2,49« 
Wt.7h9.341 
:*-..'.21,t2ri 

S6.hOU.327 
41  ,((53.1/45 
303.502.413 
II 6 .67(1.1  >"i 
l«l,*jf,,72l 
33,519  ;M2 


'Exclusive  of  carpets,  felt  goods,  gloves  and  mittens,  hosiery  and  knit  goods,  mixed  textiles,  wool  bats,  aud,  worsted  goods. 


OCCCI'ATIONS  OK  THE  PEOPLE. 
From  the  Ollielal  Returns  of  the  Tenth  Census,  18S0. 


KSOAC.ED  IN  AOKtcrl.Tt'XK. 

1*70.  l**fl 

Agricultural  laborers       2Mj.'."«6  3J23.*76 

Apiarists..                              1*5  1.016 

Dairymen,  dalrvwomeii.       3.5.50  h.'.'l* 

Farm  overseer*    .                  ».'*»  M.luO 

Farmers  and  planters..    2,977.711  4.22....I45 

Florists                                 l.vK>  4,550 

Gardeners,  nursery,  aud 

vine  grower*.                   XI  Ml  5! .4*2 

Stock -drover*                         3.1*1  3.11' 

Stock  herders   .5,590 

Stock-raisers..    OA** 

Turpentine  farmers  and 

laborers                             2,47s  7.450 

Others  In  agriculture   1.5 

Total   -~<m^m  7**U9.l 

Professional  am.  Pkkso.nai.  Skhvickb. 

1*70.  1**0 

Actors                                    2,1.53  I,*I2 

Architects                              2.017  :i.:l7.i 

Artists,  teachers  of  art...       1.1*71  9.1ui 

Auctioneer*   

Author*,  lecturers  aud 

litere.rv  p,  r-ons                     M6  1J31 

Burl.,  r-.  hair-dr.-sser*    .      21.7'il  4I.N.I 

Billitir.l  and  Loh  IIhk  sa- 
loon keepers                       1.220  1,V43 

BoardPn;,  ]o<lgliiK-hou9C 

keeper*..                         12.7X>  ».l'6h 

Chemist-,  iisiovlsts,  met- 

«lhirgists                                 6nH  1.9.VI 

C'lergyiuen                            4;>,s7i  I'.t.r.js 

ClerU*  and  c..[.>  lsts                6.!  is.  ^.'.J.iT 

ill  gov't  unices                           S.C72  lh.s|l) 

ill  hotels.  r<  -tsurants        ft ,24:5  Ui.216 

Coileetors,  claim  ageats.         WW  4.213 

Dentists                               *•/<>.-.  1J,:U4 

Designers,  dr.oightsineli.  -.'.sjo 

Domestic  s-ervaut*     —    97.').7..l  1,(17'.'.-.:! 

Emplo)  •'•*  of  char.  lust.. .         Ms  J.:**-. 

of  government                  14.107  :-il,4t>! 

of  hotels,  restaurants        24.1  >  77,-iI  t 

Ktnilneer*  (Civil)                    7;:TI  s^.i 

Hostlers                          17.W,  nt/.ir; 

H  :.tcl  iseeps-r*  S6;»l  KMSt 
Hunters,  tmppi-rs. guides 

aud  scouts  .                          Kin  1/H2 

Janitors           .                      l.T.f  i*..7»vi 

Jourt„.:ists.                    .       &,2h6  l'i.M- 


laborers  (not  speoltiedl.  Utt2JsVl  1  Ji.V.t.23;t 

Launderers,  laundresses  60,90(5  121,11-12 

lawyers   10.736  61J37 

I.lvery-stablo  keepers  ...  *J*H  14JI3 

Messengers    H.717  lH.'l\i 

Mldwlves   1.1*5  2,11* 

M  uslclaus  ( professional )  16,010  30.477 

Nurses     10.^76  13.4K1 

•  tflieers.  Army  and  Navy  2.2*0  a.osw 

(ltllcla!s  of  government '.  41.753  57.0*1 

Pliysi.dnris  and  surgeons  62,445  \5,67t 

IUt4taurattt  kvepvrs.  .    ..  35. I*.  i:t.07i 

Sextons ....    1,151  2.44.. 

Shownieu,  sh  « vv  men  .  1,177  -i.HH 

Soldiers  and  sailors  iix.-fiih  24.161 

Teachers  and  scientists  12^.11"  227,710 

Vi'terlnury  surgeons  1 .160  2.1* 
Wat  tinien   (private  and 

detective*  |   I3.3M 

Win  tea  a*  hers   2j«7  ;5^!0 

Other  professions   .  42570 

Total                          .  2.6*4 ,7'.':i  Iil7l.2s» 

M  AM  FACTIltlNO  AN  I*  MtSIN... 

1*70.  1**0. 

Ag'I  iinj.leiit't  inskers    .  :(.*1I  4.SJI1 

Apprentices  to  trades  1  ..:uij  44.17" 

■    ■  ie;.,.  -A..-.,  r  II,.,.-.  I  -  ).:■-■•  :  . 

liair makers  ....            ,    ..  !,«us 

Maker*               .   27..i*->  »I  ..art 

llasiiet  makers   :,jj.>7  i 

Blacksmiths  .  141.771  172.72-. 

]tl.-a.'liers.d>ers,sconrers  42sU  h.2.2 

ill  tnl,  do  r,  sash  makers  fi.I.V.  4.-.M6 

Hoot  makers    2.101  2.'S.W 

Hone  ati.l  Ivory  workers.  2"*  !,*>.* 

iinokbluders.  tinlslier-  9. lot  1:1..*.. 

Hoot  and  shoeinaker>  171.127  I'.'t.oT 

Hottlef.  min.  wat.  m'k's  2o*] 

Buvf.ietory  opcrat  rs  ..  C.'tHt  1.  7  J 

Brass  fotiv.der*.  worki-rs  4.6'.«l  11, .si* 

Brewer*,  ami  maltster*  .  11,24."  1.27 

Brick  and  r.le  maker*    .  2  .070  ;i6,or,j 

Hrt.l«e  I.  I.l'rs.  coi.'tis  1. -,».'  l',5*7 

Brit..  Jap.  ware  makers..  l."«  l.:i7"> 

BrcMim.  bmsh  makers. . .  5«*Hi  *.»7.' 

Builders,  contractors  7*511  |.ir*o4 

Butchers  4t.i>5  76.211 

Butter  facfv  operatives  1.272  1>72 

CaVitict  c  akers  42**V.  M...54 

Candle,  soap.  IfJ,  ink  rs  1,941  2.!»2;t 

Car-makers   2.22*  1.706. 


Carpenters  and  Joiners  .  S44.9»6 

Carjiet-iiiakers    1,5  2569 

Carriage  and  wagon  mkra  42,464 

Charcoal  and  lluiv  burs  3.K5I 

cheese  inakers  SJiit 
Chemical  \v  ks  employes 

Cigar-makers   28.280 

(  lerks  and  lKiok-ke**pers 

in  niauuf.  houses   6^*01 

Clock  and  watch  inakers  1.779 

Cotifectlonerw.  N219 

C<a.pers   41.7S9 

Copper-worker*  S.I22 

Corset  inakers  

I  otton-nilll  operatives  111.606 
Dlslillers  and  rectifiers.  2/.71 
Employes  (not  specified  i  20.212 
Knglneers  and  firemen 

Kngravers  

Fertilizer  establlshnn  ut 

operatives  310 

Kilemakrs.cut'rs.grlirrs  1.413 

Kishermeu.  ovslermeu.  .  27,519 

Flax  dressers     l,"ll< 

Fur-worker*     1,191 

Galloon,  gimp  and  taasel 

makers  .   509 

Gas-works  emi.Ioyes  .    .  2.0*0 

(Jililcr*   1AT4 

<5Ia*s works  operat'vea..  9.51* 

Gl  ve maker*..  ....      ...  2.:t29 

(.old  and  silver  workers.  1*..V« 

Gun  aud  locksmiths  *.1M 

II.  Jr  cleaners,  dressers.  I.lrv: 

Harness  and  saddle  rukrs  32.* I  7 

nil  ami  cap  makers       .  12.62'i 

II  sh-ry     and  knitting 
mill  operatives  

Ir     and  steel  works  and 

shop  operatives   SO-So:; 

I.ac   makers  ... 

U-a,l  and  wire  works  

Leather  ciu-i  and  pocket- 

laM.k  makers  .  .... 
Leather  curriers. dressers  . 

fluishers  and  tat.uers  .  30.67* 

l.in.i liermen .  raftsmen.  17,752 

Machinists                      .  54,7.-.5 

Manufacturers      .  422^77 

Marble  and  -tone cutter*  2f.,AHI 

Ma«o:i-.  brick  and  -tone.  83.710 
Meat  and  fruit  preserving 

eiuployes  770 


371,143 
17/Sia 
4"J5.*1 
5A5I 
4.570 
2,928 
5>..599 

10.114 

13/20 
13T.92 
49.l:t8 


I /TOO 
169,771 
3JI4.5 


4.226  4.577 


1.W.3 
1.S3S 
41,5.2 
12*94 
1,500 


4.')9) 
1.703 
IT, '.1.44 
1.511 


lo;.72 
1  »Vt 
39,900 
Ki.SOii 


»/sB  12.194 


114.V.9 
1,7.* 
2.1.6 

im: 

2S'.*42 
:«'•■">  I 

H'l.IiO 
44.019 
:tJ.*42 

102.473 
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Heat  packers,  curera  and 

pickler*   U«W  S..:» 

Mechanics!  not  specified  I  10,514  "Atf 
Mill  and  factory  opera- 
tives <  not  specified  ).. .  4U.19  3U.M>1 

Mil!*!*   41,.5s2  &5.IIO 

Milliner*,  dressmakers 

and  seamstresses  . .    .  92.0*4  SSV1U1 

Minora    152, 107  *U.2» 

Mirror,  pie  frame  m'k'rs  970  2,5ul 

Null  makers    5,so3 

Ottlcial*  mfg.and  mlnltiK 

companies  2,720  S.ISK 
Oil,  mill,  and  refinery 

operatives  1,747  .12*29 
Oil  well  operators  and 

laltorvr«    ft/MB  7JM0 

Orviiu  muti'M    667  '.',117 

Pafnters  and  varnlsher*  K5.123  lw.Vrt 

Paper  hangers   2.49U  5,013 

Paper  mill  operatives . ...  12.469  21.430 

Pattern  makers.   H,970  ht& 

Photographers,  etc  7,55K  9.990 
Piano  fortu  makers  and 

tuners    HiUS  5.41.1 

Plasterers   21,577  22,o*1 

Plumbers  and  gas-litters.  11,143  I9.1M 

Potters   5,060  7  .ill 

Printers.  Illho.,  stereo  . .  41,1/71  72.726 

Print-work  operatives  S,7:»  ft,ll» 

Pub.  of  books,  maps,  etc.  1,577  2.7>1 

Pump-makers   1,671  1,366 

Quarrymeu                   ..  18,i>*9  15,169 

Quart*, stump  mil!  lab'rs  617  1.449 

Rag-pickers     . .   436  i:M, 

Knllroad  build.,  contrs  .  1.292  1.2U6 

Roofers  and  slater*   2.750  4.026 

Rot>e.  cordage  makers  ..  2.075  3j>14 

RuViber  factory  oper      .  3SS0  6,:i50 

Sail  and  awning  makers  2,309  2.950 

Salt  m/ik.  r»                    .  1.7'J1  1,1.11 

Saw,  plmjlm;  mill  oper  47.29S  77.00 

Sawyers   6JH»  *».1»> 

Scale  and  rule  makers  410  Itrll 

Screw  infers              ...  7*0  \M 

Sewing  machine  fac.  op  .  3,ss!  a.725 

Sewing  machine  oper's  .1.042  7.51V. 

Nblngle  ami  lath  makers  3.7HS  5.160 
Ship  carpenters,  calkcrs. 

riggers  and  smiths  21.074  17.152 

Shirt. <  nlT,  collar  makers  4..SS0  II. -2; 

Silk  hi  tit  operatives    . ...  3.256  1K.071 

Starch  makers   '-"JO  1, 1st 

Stave  and  headl'g  mak'rs  l.s.S  4.061 

Steam-boiler  makers,  ti  2.1.58  12,771 
Stove,  furnace  and  urate 

makers  1-51.1  3,111 

Straw  workers  .  ...   2.029  4.229 

Sugar  makers,  refiners    .  1,-ant  2.127 

Tailor*  and  talloresses.  .  161.820  l;«,7  50 

Thread-mill  operatives  ... 


30,524 

42.S1K 

11.VS5 

20.  l-*i> 

5,551 

11,749 

2,017 

JtJJlii 

1,*  ty 

1,967 

3.736 

10.44.1 

30.942 

15.iV.r2 

7.17» 

12.711 

72447 

12.961 

Ss.010 

8.270 

11,512 

Tinners,  and  tinware 
makers  

Tobacco-factory  oper. 

Tool,  cutlery  makers  

Trunk  ami  valise  makers 

I  lul.rella  and  parasol 
makers. 

I'pUolsterers  

Wheelwrights 

Wire  makers  and  work'rs 

Woo'lchoppers  

W  onsi-turuera,  carvers, 
wooden-ware  makers 

Woolen  niil!  operatives. 

Others  in  mfg..  mechani- 
cal aud  mining  Indus. 


Total  nianuf.  and  mining  2,707.421  3,837.112 

TRADE  AND  TltANSFOIITATIOS. 

1870  1880. 

Agents   .       10,419  lsjvjs 

Hankers  and  brokers   10.631     15. ISO 

Boatmen  and  watermen.  2i;k!2  20J*ih 
Hrok«rs  ( commercial i  4.19.. 

Cimalroeu    7.3-18  t;n» 

Clerks  in  stores   251.159  " 

Clerks  and  hook-keepers 

In  hanks    7.101 

I'lerkn  uud  book-keepers 

in  express  companies 
Clerks  ami  i.ookkee|»crs 

In  Insurance  offices,  l.'s.s 
Clerks  slid  »«>ok-keepers 

In  railroad  otliees   7,174 

Commercial  travelers    .  ?Ji« 
Dray  men, hack  men, team- 

sters.  elc    120.7% 

Kuiployi  s  and  ofllclals  of 

trading  and  transpor- 
tation companies  1.1  J 
Employes  of  banks  I  not 

clerks!    424 

and  uilh-lals  of  express 
couipiui's  (not  ckrks>  Hj>£> 

of  tnsur.  coinpau's  (not 
clerks)    11.T.11 

in  warehouses 

of  railroad  coni|ianies 
(not  clerk-  i  Vtt.itn 
Hucksters  and  peddlers  H.^r? 
Milkmen  aud  m.  women  3,72* 
NewspajaT    criers  aud 

curriers   

Oilirluls  ami  emplovi's  of 

trading  and  triinspor- 

tutlon  companies.  970  9.7»2 

Oftlcials  of  banks...  2.7:-  4.421 

illlicuils  of  Insiir.  ciimp  7t  J 

Ofticiiils  of  railroad  com p        12lr2  2.0ii9 


10_'27 

22sm 

12JW1 
2Nl> 

177,%-s 

9.7  '. 

1.070 

11.1  W4 

!  :.l  I 
5jr22 

iJii.lVsS. 
ii.491 
9.212 

a,«tt  :m74 


fiflicials  and  employes  of 
m.  It  y  companies 

Otlicials  and  employ*  s  of 
telegraph  companies. 

Oflii'Ials  and  employes  of 
telephone  companies 

Packers  

Pilots 

Porters,  lab's.  In  store, 

warehouses 
Sailors 

Salesmen,  saleswomen  . 
Saloon-k'rs,  bar  tenders 
Shippers  and  freighter* 
steamboat  men,  uoineli 
Stewards,  stewardesses. 
Toll  gate,  bridge  keep'rs 
Traders  and  dealers  i  not 

»|-ccltied  i 
Traders  in  ag.  |inplein'H 

in  books,  stationery... 

in  bonis,  shoes 

hi  cabinet  ware  

In  cigars,  tobacco  

In  clothing    . .   

in  coal,  wood 

in  cotion,  wool  

In     crockery,  china, 
glass,  stoneware  . 

in  drugs  and  medicines 

in  dry  and  fancy  good* 

in     gold,  silverware. 
Jewelry   

In  groceries  

in  hats,  caps  

in  ice  

in    Iron,    tin.  copper 
wares  . 

In  lunk  

in  leather,  hides,  skills 

in  liquors  and  w  ines 

in  live  slock.   

in  lumber 

in  marble,  stone,  slate 
In  music  and  musical 

instruments  

in  newspapers,  periodi- 
cals   

In  oils,  paints,  turpen- 
tine.    

in  paper,  paper  stock 
in  produce,  provisions 
in  real  c-fnte  . 
in  sew  log  machines  . 

t'micrtakcrs  

Weighers,  gangers,  meas- 
urers   

Others  in  trade  and 
traiisporii.lion 


5,191 

11.92.5 

6,578 

22>tT.t 

-  • 

1.1'.*7 

: .-  9 1 

4.176 

■1.1  iO 

1,;  .11 

:.„M  !i*j 

5tt,lSi,1 

60.070 

14.2IK-* 

7J  .279 

14,*'  >2 

0^.461 

3,5t',7 

5.1ISS 

7JI75 

I2;u;5 

1 ,245 
2J&3 

2^03 

101,271 

112^42 

1 

1,KD 

4,9^2 

9iSj« 

4J*7 

7.119 

r ...  .  I 

1 1 

7,r*5 

10JU73 

f  ■  .1  hill 

lt',^71 

1.701 

2,494 

l.Tno 

2.1*3 

27 .704 

40^53 

45A11 

6,7Mri 

2,305 

74.410 

101  >49 

3,175 
1.4W 

4.KI9 
2.S54 

9WJ 

<*  r  -  a 

• 

1 .-;  /p*  k) 

7.72:i 

I2^i96 

9.440 

1 1 ,2«'-i 

1,405 

M-S 

1  wssV> 

1,455 

2.729 

9e« 

1.W0 

1  .N.2 

19JCt7 

3.5, 12» 

h.ICK 

11.251 

1.152 

6,577 

1,990 

IIH 

92.1 

3.302 

177 

Total  trade  and  transp     1,191.23*  1, M0 J. s5 


SI'MMARY  OK  OCCCPATK  >Ns  II Y  sTATt  .S. 


T«rTli.>rle«. 


Alabama 

Arizona 

Arkansas 

California. 

Colorado 

Connecticut 

Dakota. 

Delaware  . 

Dist.  Columbia. 

Florida .  .. 

Georgia 

Idaho   

Illinois  

Indiana  

Iowa 

Kansas  

Kentucky  

Louisiana.  

Maine  

Maryland  . 
Massachusetts  . 

Michigan  

Minnesota  

Mississippi  

Missouri  

Montana  . 


Tr*l,'  ant 

ur(  «t4  g,«s. 

S«s<«  *'  ' 

Tr«1r.  «nJ 

lift  UlllMt. 

Krlrsl- 
lq»> 

Tisn. 

|il[Ull>«. 

fr».|.  a, 
SD'l  Millar 

S.r.l««. 

r.«u». 

trsdH. 
mcti  Mlfitsc. 

IMI/iitn 

;  '  : 

Iv'iV; 

22,!<*l» 

N'ebra  -ka 

s  >r 

•>.7(»'. 

li.io; 

s.2lo 

3J.V2 

Nevada 

4.1  H) 

M' 

4.149 

niil 

.•I' 

2.;.  lis; 

ii,-;V>  1 

New  Hampshire. 

44.l-.SI 

2s,2l»". 

l!,7;v. 

5sj.11- 

79.-'!*'. 

121.435 

57.  .  l 

11 *.2*2  ' 

New  Jersey 

59^14 

110,722 

ll6ylS2 

160  jsil 

li,.:w 

24.SI3 

1...1  u 

47-los  1 

Ne«  Mexico 

!  >.'  :■ 

19.1.142 

3JI.I 

'  -77 

-ll.io. 

51 ,2t«i 

29  .'.Ml  1 

llli.HII  1 

New  55>rk  

:  777.460 

517  >97 

330.119 

629  >69 

2s.;s<s 

14. Op'. 

'•••-'I'- 

9.101 

Nurtli  tiiiiollna. 

:h"si.k.  ~ 

69.321 

15.9,-aj 

:i3iia 

17>I9 
l.l-.l 

17.616 

19.975 

1 

9.MS 

II.!  IS 

is.:en 

Ohio  

3"7,4'i. 

2.v.,m 

16/.15 

104,11.5 

242J294 
17.4  5S 

Oregon.  .... 

27.091 

6,149 

5S.7.11 

17.921 

<i,440 

S.l-'J'. 

IVniisv  Iviiuill 

mi. 112 

416.711 

179 .965 

62",277 

412 .2<»i 

2.5,222 

:'t  v.: 

Itllolle    1-lslld  . 

10.915 

24.1)57 

15,217 

•S'.JisJ 

3.s5* 

.t.^.l 

1.  ..; 

•  .  "1 12 

xiiirl.  (  sroiliia. 

294.1 "2 

M.TIIO 

13A'S5 

•  19..i'.W 

i:u..i7i 

229.li" 

12- .572 

'2115. 570 

'I'.''1]!es^ee..- 

'J94.1.V! 

94.PI7 

•tifi-tn 

ai.jis-j 

:«l.2lo 

11772M 

111'.  127 

T.-xas...       .  ... 

:t5i,:'.i7 

97.V.1 

34.SI09 

a.;i4»l 

;»i;, \<  7 

litl.'.v;-.' 

.'SI.S72 

69.' '11  i 

1'rIi. 

T  1  ,'.50 

11.114 

4.149 

S,<.»46 

10.212 

2i«i.u-s> 

■  '  ' .  "7 

'36.17U 

.     311,319  1 

Vermont, 

55.2M 

2s.!  74 

26.214 

.  6KJ0.-O 

:tvi..7l 
at5;s»i 

Hl4iS> 

9«.ni 

31,563 

1-: 

254.IM9 

146/s'^ 

10.41S 
3.4115 

2-.M1U 

30/.SI 

West  Virginia 

12.7S1 

7.29T. 

47.01 

29.7!S1 

72  .-762 

107, .7h 

31  6'SI 

10.1^1 

2..2M 

!«».!*27 

49.2H 

v.,137 

Wisconsin. . 

19-.90! 

97.191 

17,5:«9 

r,l,;i7:i 

170.11'SJ 

115.J76 

;i7uji»'i 

Wyoming  . 

4.011 

1,545 

1.IJS9 

2 10  ./.1 9 

111.219 

1.1M.911 

mjHB 

59.1 52 

24.149 

^.'.7vM 

IT.  S  —  Total,  isxi 

7.670,49:1 

4J07I.2:> 

1.S10.2AA 

3,s;t7.112 

Si'  \>  is 

49.4  is 

13.115 

Total.  1S79 

T..'.i22.47i 

2.6si.7'i:i 

1.191 .2:  IK 

2.7f,  .421 

3.55-17 

14I-.5SS 

79,'tl«l 

109.771 

IncreaseiulOyrB. 

1,7  is, 022 

1  #9.445 

(Sl'i.niK 

l,iai.691 

i.5t:' 

''-  1  ' 

-  ■ 

SA«2 

"  per  ct.  " 

29  i.1 

V.  75 

51.96 

11  ;. 
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UNITED   STATES   OF  AMERICA 


Relative  Rank  ok  States  and  Tekritories  in 
Respect  op  Poihlation. 

The  subjoined  lists  show  the  relative  order  of 
rank  of  the  forty-four  states  and  of  four  territories 
in  1890;  also  the  order  and  rank  of  the  states  and 
territories  in  1SS0.  Indian  Territory  and  Alaska 
are  not  included.  The  District  of  Columbia  is 
included  in  both  lists : 


1890. 

1  New  York. 

2  Pennsylvs 

3  Illinois. 

4  Ohio. 

5  Missouri. 

6  Massachusetts. 

7  Texas. 

8  Indiana. 

9  Michigan. 

10  Iowa. 

11  Kentucky. 

12  Georgia. 

13  Tennessee. 

14  Wisconsin. 

15  Virginia. 

IB  North  Carolina. 

17  Alabama. 

18  New  Jersey. 

19  Kansas. 

20  Minnesota. 

21  Mississippi. 

22  California. 

23  South  Carolina. 

24  Arkansas. 

25  Louisiana. 
20  Nebraska. 

27  Maryland. 

28  West  Virginia. 

29  Connecticut. 
80  Maine. 

31  Colorado. 

32  Florida. 

33  New  Hampshire. 

34  Washington. 

35  Rhode  Island. 

38  Vermont. 

37  iSouth  Dakota. 
88  Oregon. 

39  District  Columbia. 

40  Utah  (Ter.). 

41  North  Dakota. 

42  Delaware. 

43  New  Mexico  (Ter.) 

44  Montana. 

45  Idaho. 

40  Oklahoma  (Ter.). 

47  Wyoming. 

48  Arizona  (Ter.). 

49  Nevada. 


1 


4 

h 


1S80. 
New  York. 
Pennsylvania. 
Ohio. 
Illinois. 
Missouri. 

6  Indiana. 

7  Massachusetts. 

8  Kentucky. 

9  Michigan. 

10  Iowa. 

11  Texas. 

12  Tennessee. 

13  Georgia. 

14  Virginia. 

15  North  Carolina. 
10  Wisconsin. 

17  Alabama. 

18  Mississippi. 

19  New  .Jersey. 

20  KanBas. 

21  South  Carolina. 

22  l^ouisana. 
tf3  Maryland. 

24  California. 

25  Arkansas. 

26  Minnesota. 

27  Maine. 

28  Connecticut. 

29  West  Virginia. 

30  Nebraska. 

31  New  Hampshire. 

32  Vermont. 

33  Rhode  Island. 

34  Florida. 

35  Colorado. 

3(!  District  of  Columbia. 

37  Oregon. 

38  Delaware. 

39  Utah  (Ter.). 

40  Dakota  (Ter.). 

41  New  Mexico  (Ter.). 

42  Washington  Ter.;. 

43  Nevada. 

44  Arizona  (Ter,). 

45  Montana  (Ter.). 
40  Idaho  Ter.;. 

47  Wyoming  (Ter.). 


It  will  be  seen  that,  as  in  1880,  New  York  still 
led  the  list  in  1890,  and  wa-s  followed  by  Pennsyl- 
vania. Ohio  and  Illinois  had  exchanged  places. 
Of  the  other  changes  in  the  list  the  most  marked 
were  those  of  Texas,  which  had  risen  from  No.  II 
to  No.  7;  Kentucky,  which  dropped  from  8  toll; 
Minnesota,  which  had  risen  from  20  to  20;  Ne- 
braska, which  had  risen  from  30  to  20;  Maryland, 
which  dropped  from  23  to  27:  Colorado,  which  had 
risen  from  35  to  31 ;  Vermont,  which  had  dropped 
from  32  to  30;  Washington,  which  had  risen  from 
42  to  34  ;  Pelaware,  which  hail  dropped  from  38  to 
42;  Nevada,  which  had  dropped  from  43  to  49,  and 
Arizona,  which  had  dropped  from  44  to  48. 


Centek  of  Population*  of  The  United  8tatxs. 

The  center  of  population  is  the  center  of  gravity 
of  the  population  of  the  country,  each  individual 
being  assumed  to  have  the  same  weight.  The 
method  of  determination  used,  in  order  that  the 
result  might  be  comparable  with  that  obtained  in 
1880,  was  in  brief  as  follows: 

The  population  of  the  country  was  first  dis- 
tributed by  'square  degrees."  as  the  area  included 
between  consecutive  parallels  and  meridians  has 
been  designated.  A  point  was  then  assumed  ten- 
tatively as  the  center,  and  corrections  in  latitude 
and  longitude  to  this  tentavive  position  were  com- 
puted. In  this  case  the  center  was  assumed  to  be 
at  the  intersection  of  the  parallel  of  39°  with  the 
meridian  of  K0r  west  of  Greenwich.  The  popu- 
lation of  each  square  degree  was  assumed  to  be 
located  at  the  center  of  that  square  degree,  except 
in  cases  where  it  was  manifest  that  this  assump- 
tion would  be  untrue,  as,  for  instance,  where  a  part 
of  the  square  degree  was  occupied  by  the  sea  or 
other  large  body  of  water,  or  where  it  contained  a 
city  of  considerable  magnitude  which  was  situated 
"on  center."  In  these  cases  the  position  of  the 
population  of  the  square  degree  was  estimated  as 
nearly  as  possible.  The  distance  of  each  such 
center  of  |>opulation  of  a  square  degree,  whether 
assumed  to  be  at  the  center  of  the  square  degree 
or  at  a  distance  from  the  center,  from  the  assumed 
parallel,  and  from  the  assumed  meridian,  were 
then  computed.  The  population  of  each  square 
degree  was  then  multiplied  by  its  distance  from 
the  assumed  parallel  of  latitude,  and  the  sum  of 
the  products,  or  moments,  north  and  south  of  that 
parallel  made  up.  Their  difference,  divided  by 
the  total  population  of  the  country,  gave  a  correc- 
tion to  the  latitude.  In  a  similar  manner  the  east 
and  west  moments  were  made  up,  and  from  them  a 
correction  in  longitude  was  obtained. 

In  1790  the  center  of  population  was  at  39°  16.6' 
north  latitude  and  76°  11.2  west  longitude,  which 
a  comparison  of  the  best  maps  available  would 
seem  to  place  about  twenty-three  miles  east  of 
Baltimore.  During  the  decade  of  1790  to  1800  it 
appears  to  have  moved  almost  due  west  to  a  point 
about  eighteen  miles  west  of  the  same  city,  being 
in  latitude  39°  10.1'  and  longitude  70°  56.5'. 

From  1800  to  1 810  it  moved  westward  and  slightly 
southward  to  a  point  about  forty  miles  northwest  by 
west  from  Washing! on. being  in^atitude39°  11.5' ana 
longitude  77°  37.2'.  The  southward  movement 
during  this  decade  appears  to  have  been  due  to  the 
annexation  of  the  territory  of  Louisiana,  which 
contained  quite  extensive  settlements.  . 

From  1810  to  1820  it  moved  west  ward  and  again 
slightly  southward  to  a  point  about  sixteen  miles 
north  of  Woodstock,  \  irginia,  being  in  latitude 
39^  5.7' and  longitude  7£  33'.  This  second  south- 
ward movement  appears  to  have  been  due  to  the 
extension  of  settlement  in  Mississippi,  Alabama 
and  eastern  Georgia. 

From  1S20  to  1830  it  moved  still  westward  and 
southward  to  a  point  about  nineteen  miles  south- 
west of  Mooreti,  !:!,  in  the  present  State  of  West 
Virginia,  being  in  latitude  38c  57.9'  and  longitude 
79°  10.9'.  This  is  the  most  decided  southward 
movement  that  it  has  made  during  any  decade.  It 
appears  to  have  been  due  in  part  to  the  addition  of 
Florida  to  our  territory  and  in  part  to  the  great 
extension  of  settlements  in  Louisiana,  Mississippi, 
and  Arkansas,  or  generally.it  may  be  eaid.  in  the 
southwest. 


W.i»!.liiSw.n.  I) 


■  (imiiiclt  to  the 
..  tvb.  1*.  l v.. J. 


Census  Dopartmunt, 
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UNITED  STATES  OF  AMERICA 

Position  of  tiie  Center  ok  Population. 
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Year*. 


North 
latitude. 


1790. 

1800 
1810 
1820. 
1K10 
1KI0 
1850 
1W1 
1870. 
1680. 
1890 


38° 

39 

89 

39 

:* 

39 

38 

39 

'.'j 

,!'' 


16  J' 

16.1 

11.5 

5.7 
57.9 

2.0 
59.0 

0.4 
12.0 


West 
longitude. 


76'  11.2' 

76  WyS 

77  B7.2 

78  !L$0 

79  16.9 

80  18.0 

hi  w.o 

HJ  48.8 

83  35.7 

84  89.7 
83  3J.9 


Approximate  locations  by  Important  town*. 


28  miles  cut  of  Baltimore,  Maryland  

18  miles  west  of  Baltimore,  Maryland  . .   

40  miles  northwest  by  west  of  Washington,  District  of  Columbia. 
16  miles  north  of  Woodstock,  Virginia    

19  miles  west-southwest  of  Moorefleld,  West  Virginia  

16  miles  south  of  Clarksburg,  West  Virginia.   

23  miles  southeast  of  Parkeraburg,  West  Virginia  

JO  miles  south  of  Chllllcotbe,  Ohio  

48 miles  east  by  north  of  Cincinnati.  Ohio  

8  miles  west  by  south  of  Cincinnati,  Ohio  

20  miles  east  of  Columbus,  Indiana   


Westward  movement 
during 
preceding  decade. 


41  miles. 
86  do. 
60  do. 
39  do. 
55  do. 
55  do. 
81  do. 

42  do. 
68  do. 
48  do. 


From  1830  to  1840  it  moved  still  further  west- 
ward, but  slightly  changed  its  direction  north- 
ward, reaching  a  point  sixteen  miles  south  of 
Clarksburg,  West  Virginia,  being  in  latitude  89°  2J 
and  longitude  80°  18 .  During  this  decade  settle- 
ment had  made  decided  advances  in  the  prairie 
states  and  in  the  southern  portions  of  Michigan 
and  Wisconsin,  the  balance  of  increase  settlement 
evidently  being  in  favor  of  the  northwest. 

From  1840  to  1850  it  moved  westward  and  slightly 
southward  again,  reaching  a  point  about  tweuty- 
three  miles  southeast  of  Parfcersburg,  West  Vir- 
ginia, in  latitude  38°  69*  and  longitude  81°  19',  the 
change  of  direction  southward  being  largely  due 
to  the  annexation  of  Texas. 

From  1850  to  lfSHO  it  moved  westward  and  slightly 
northward,  reaching  a  point  twenty  miles  south  of 


Chillicothe,  Ohio,  this  being  in  latitude  39°  0.4', 
longitude  82°  48.8'. 

h  rom  1800  to  1870  it  moved  westward  and  sharply 
northward,  reaching  a  point  about  forty-eight 
miles  east  by  north  of  Cincinnati,  Ohio,  in  latitude 
39°  12',  longitude  88°  35.7'.  This  northward  move- 
ment was  due  In  part  to  waste  and  destruction  in 
the  South  consequent  upon  the  civil  war,  and  in 
part  probably  to  the  fact  that  the  census  of  1670 
was  defective  in  its  enumeration  of  the  Southern 
people,  especially  of  the  newly-enfranchised 
colored  population. 

In  1880  the  center  of  population  had  returned 
southward  to  nearly  the  same  latitude  which  it 
bad  in  1800,  being  in  latitude  89°  4.1',  longitude  84° 
39.7'  ThiB  southward  movement  was  due  only  in 
part  to  an  imperfect  enumeration  at  the  South  in 
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1870.  During  the  decade  between  1870  and  1880  the 
Southern  8tates  made  a  large  positive  increase, 
both  from  natural  growth  and  from  immigration 
southward. 

During  the  past  decade  the  center  of  population 
has  moved  northward  into  practically  tfie  same 
latitude  which  it  occupied  in  1870.  It  has  moved 
westward  58'  13",  or  forty-eight  miles,  being  less  by 
ten  miles  than  its  movement  during  the  preceding 
decade,  six  miles  greater  than  the  movement 
between  1860  and  1870,  and  slightly  less  than  the 
average  westward  movement  Bince  the  first  cen- 
sus, its  present  position  being  in  latitude  89°  11'  66" 
and  longitude  86°  32'  53".  The  most  salient  point 
of  its  progress  during  the  past  decade  is  the  north- 
ing which  has  been  made,  which  is  doubtless  due 
to  the  great  development  in  the  cities  of  the. 
Northwest  and  in  the  State  of  Washington,  and  in 
no  small  degree  to  the  increase  of  population  in 
New  England. 

The  center  of  the  area  of  the  United  States 
excluding  Alaska  is  in  Northern  Kansas,  in  approx- 
imate latitude  39°  55'  and  approximate  longitude 
98°  50'.  The  center  of  population  is  therefore 
about  three-fourths  of  a  degree  south  and  more 
than  seventeen  degrees  east  to  the  center  of  area. 

The  table  and  map,  on  page  1563,  show  the 
movement  of  the  center  of  population  since  1790. 


Whitr  jt.<(D  Colored  Population  of  the  South. 

The  Southern  States,  in  which  comparisons  are 
usually  made  between  the  white  and  colored  popu- 
lation, embrace  seventeen  states  and  the  District 
of  Columbia.  The  abnormal  increase  of  the  col- 
ored population  in  what  is  known  as  the  "Black 
Belt"  during  the  decade  ending  in  1880  led  to  the 
popular  belief  that  the  negroes  were  increasing  at 
a  much  greater  rate  than  the  white  population. 
This  error  was  a  natural  one.  and  arose  from  the 
difficulty  of  ascertaining  how  much  of  the  increase 
shown  by  the  Tenth  Census  was  real,  and  how 
muoh  was  due  to  the  omissions  of  the  census  of 
1S70.  The  census  reports  of  the  Southern  States 
and  of  the  District  of  Columbia,  by  decades  for 
the  last  half  century,  are  given  in  the  subjoined 
table : 


Years. 


13 

11*10 
1KJ0 
ltvW 
1M0 

INTO 
Ifflrt 
1S-4D 


Population. 

Kumbvr  of 

colori'i! 

to  1 00,<>O<) 

While. 

Colored. 

white. 

1J/71,4«S 

.Maw 

!>lK;t*> 

M34-I 

1.272.1  111 

57;*l 

1/VU.210 

.■W.IJW 

J,lK7,Mi 

V«,7-.7 

4.632.  VP!- 

2,701. !»Jl 

•*.:«•» 

A  .222.1  IS 

n  ,4 42.21s 

KJUi.HVJ 

V-'KiJJlt 

SI .  »t 

»,-U2.7:« 

4.rhV>.930 

n.ijy 

HAH).  KIM 

fi.Jl2.VW 

l.->,»7  ; 

Ifl^JnV) 

i;,!Wt;.  n'nj 

41.47i 

Per  corn,  of  In- 
rrease. 


White.  Colored. 


29  71) 

an  art 

i-j  » 

»\  .v> 

M  ;« 

.11  M 
1!>  -U 

:<7  h» 

H  H7 


ro.ii 

*t..vj 

29  .M 

:tj.:ta 

'UM 
27.10 
IM.IH 

MM 
13.W) 


It  will  be  seen  that  in  1890.  there  were  in  the 
states  under  discussion  6.096.166  colored  inhab- 
itants, and  in  1880.  6,142,360.  Tiie  colored  element 
increased  during  the  decade  at  the  rate  of  13. IX) 
percent.  The  white  population  of  these  states  in 
IK!  10  numbered  10,868.205,  and  in  1880,  13,530,408. 
They  increased  during  the  decade  at  the  rate  of 
24.67  per  cent,  or  nearly  twice  as  rapidly  as  the 
colored  element.  In  1*80  the  proportion  of  white 
;o  persons  of  color  in  these  states  was  in  the  rela- 
tion of  100,000  to  4').3'-»7.  In  18! Hi  the  proportion  of 
the  latter  class  had  diminished,  being  then  as  100.- 
000  to  41,475.    During  the  last  decade  the  colored 


race  has  not  held  its  own  against  the  white  in  a 
region  where  the  climate  and  conditions  are,  of  all 
those  which  the  country  affords,  the  best  suited  to 
ita  development. 

Referring  again  to  this  table,  it  is  Been  that  in 
but  three  decades,  that  is,  from  1800  to  1830,  during 
a  part  of  which  time  the  slave  trade  was  in  pro- 
gress, has  the  colored  race  increased  more  rapidly 
than  the  white.  Since  1830  the  white  people  have 
steadily  increased  at  a  more  rapid  rate  than  the 
colored.  This  increase  has  not  been  effected  by 
the  aid  of  immigration,  for  with  the  exception  of 
Kansas  and  Missouri  these  states  have  received 
comparatively  few  immigrants  either  from  foreign 
countries  or  from  the  Northern  States. 

Similarly  the  proportion  of  the  colored  inhabit- 
ants to  the  white  increased  somewhat  between 
1800  and  1880,  but  since  that  time  it  has  steadily 
diminished.  In  1830,  when  this  proportion  was  at 
its  maximum,  there  were  nearly  six  colored  inhab- 
itants to  ten  white,  but  this  proportion  has  been 
reduced  to  a  trifle  more  than  four  at  the  present 
date,  or  by  nearly  one-third  of  ita  amount. 

The  Census  Department  states  that  the  deficien- 
cies of  the  Ninth  Census  are  so  apparent  in  this 
table  that  any  extended  reference  to  them  is 
wholly  unnecessary. 

Of  the  total  colored  population  in  1800  there 
were  2,581  Chinese,  100  Japanese,  and  8,207  ("civil- 
ized" and  counted;  Indians,  leaving  of  the  African 
race  6,006,166. 

Population  or  tub  State  of  California  by  Race. 

In  1890  a  special  count  by  race  was  made  by  the 
United  States  Census  Office,  for  the  State  of  Cali- 
fornia in  order  to  separate  the  Chinese  and  Indi- 
ans from  the  rest  of  tne  population,  as  required  by 
the  laws  of  that  State,  for  the  purposes  of  State 
apportionment.  The  results  of  this  special  count 
snowed  that,  for  the  State  as  a  whole,  the  white 
population  had  increased  from  767,181  in  1S80.  to 
1,111 ,558  in  1800,  an  increase  of  344,377,  or  44.80  |>er 
cent.  The  colored  population  in  the  State  showed 
an  increase  during  the  decade  of  5.410,  or  00.06  per 
cent,  while  there  had  been  a  decrease  in  the  Chi- 
nese of  3,451,  or  4.59  per  cent.  The  whole  number 
of  Indians  in  the  State  was  less  in  1800  than  in  1880 
by  3,022,  or  a  decrease  of  24.10  |H»r  cent.  The  num- 
ber of  Japanese  in  1800,  as  compared  with  1880,  was 
large,  although  relatively  small  as  compared  with 
the  whole  population.  The  number  of  Japanese 
returned  in  1800  w  as  1.000,  as  against  86  in  1880. 
The  total  population  of  the  State  for  185H1  was 
1,208.1:10.  as  compared  with  864,004  for  1880,  the 
increase  l>eing  343,436,  and  the  per  cent  of  increase 
30.72. 

Population  With  Reference  to  Mean  Annual 
Temper ati  nr.. 

In  the  following  table  from  census  reports  of 
1890  (furnished  by  Henry  (Jannett,  of  Washington, 
I).  C,  from  data  contributed  by  (ien.  A.  W.  Greely 
and  other  officers  of  the  I".  S.  Weather  Bureau 
the  1st  column  shows  the  degrees  of  temperature; 
the  2d.  3d,  and  4th  columns  a  distribution  of  popu- 
lation in  accordance  with  the  isothermal  lines,  miIh 
ject  to  the  supposition  that  the  entire  population 
of  the  country  was  at  each  date  100,000  persons, or. 
in  other  words,  these  columns  show  the  percentage 
of  the  population  which  was  at  the  date  designated 
living  between  the  various  isothermal  lines,  the 
computation  being  carried  out  to  the  thousandth 
of  1  per  cent.  The  5th  and  0th  columns  show  the 
change  in  the  number  from  census  to  census  under 
the  same  assumption  that  the  entire  population 
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IVgrees  of 
Temperature. 


Rv'.uw  40 
40toli 

45  to  50 
50  tO.V>  . 

,v>  tooo 

«0to« 
fiftU.70 
70  to  75 
Above,  75 


Number  i„  ino.oon 
Inhabitant*. 


1890. 


].<k\i  l.Ji.', 
S.lfct)  7.«i:i 

■x.va  27.324 


Chang*  In  Num- 
ber 100.000. 


1S70- 

»l»j 

7.11?' 


l.-*0-'W.'  1870- 'SO. 

I  


i.;.77& 
y,sfir> 

l  .210! 


14. 1:1,72a 


VJW2 
S.JS2 
1.216 

•a 


3.1  *«S 

I/J12! 


;  - 

1 

7*7 

— si  a 

—455 
-11 


:v 


291 

-1.0C2 
—78(1 
507 
h.H.i 


Number  in  lOO.oai 
Above  Each  4..  roup. 


1S70 


1.C5S 


l.lSo, 


Penalty  of  Popu- 
lation. 


37ii6|  ^.W 

Cfc.Ksj  «8.2h.> 

na.fin  w,r>iK 

92.479  <a,soo 

W.758  W.762 


•>7,024 

70,20; 


99,'.'fv> 


Increase  la 

IH-llsit.T 
Of  Population 


IS«0.  "ill).  1x70-  'HO. 


4.»W  iJ»V> 


WW*1'  VM\  6.7» 


2"  ,iilO 


K4.929  22.7»u 
tci.dhl];  17,Mcj 
9*.74:<  •  11. ni: 


l.oi.' 


2o,m>  20.  m 

11.005 

14.5.(2,  10.240 
7.nM 
4.702 


11,::^ 


7j|  10U.0OO  luUJXK'j  1  i*J.<K>> 


S.-.M71 


J.OuO     1  .034 


2.004 
1.4JO 
5.744 
5.473 
it.-W 
3.301 

I 

1.478 


!  >;*» 


1.043 


4.216 
SM2 
4,  Wii 
4.291 


975 


100,000.  The  7th.  8th,  and  9th  columns  show 
the  number  of  inhabitants,  the  total  population 
being  assumed  at  100.000,  living  under  temperate 
conditions  below  each  of  the  several  groups.  The 
10th,  11th,  and  12tb  columns  show  the  density  of 
population,  »'.  c,  the  number  of  inhabitants  per 
square  mile  in  each  of  the  several  groups,  while 
the  last  two  columns  show  the  increase  in  density. 

A  glance  at  above  table  will  show  that  in  1870, 1880, 
and  1800  more  than  half  the  population  was  living 
under  a  temperature  between  45  and  56  degrees, 
and  that  between  45  and  <J0  degrees  were  found 
from  70  to  75  per  cent  of  the  inhabitants.  Only  a 
trifle  over  one  per  cent  were  living  where  the 
temperature  was  greater  than  70  degrees,  while' in 
the  region  whose  mean  annual  temperature  was 
above  75  degrees  the  number  of  inhabitants  was 
trifling.  The  number  of  inhabitants  to  the  square 
mile  not  only  expresses  the  density  of  popluation, 
but  also  gives  a  comparative  measure  of  the  abso- 
lute number  and  the  increase  in  absolute  number. 
The  greatest  density  is  and  has  been  since  1870, 
where  the  temperature  ranges  from  50  to  65  de- 
grees. From  this  as  a  maximum  it  diminishes 
rapidly  both  with  an  increase  and  decrease  of 
temperature.  The  most  rapid  proportional  in- 
crease in  population  has  taken  place  at  the  two 
extremes,  where  it  has  trebled  during  the  twenty 
years  intervening  between  1870  and  1890,  while  in 
the  same  time  it  has  increased  but  about  50  per 
cent  in  the  most  densely-settled  group. 

The  average  annual  temperature  of  the  territory 
of  the  United  States,  excluding  Alaska  from  tjon- 
sideration,  is  53  degrees.  The  average  annual 
temperature  under  which  the  people  of  the  country 
live,  taking  into  account  the  density  of  settlement, 
is  practically  the  same. 

Distribution  op  Population  is  Accordance  with 
Topoorapiiic  Featit.es. 

The  following  table  based  on  an  exceedingly  in- 
structive subdivision  of  the  territory  of  the  United 
States  into  areas  differing  in  the  character  of  their 
surface,  their  products,  and  their  climate,  and  clas- 
sifying the  population  in  accordance  therewith, has 
been  condensed  from  a  department  of  the  Census 
of  1830  prepared  by  Henry  Gannett,  Geographer 
and  Agent  of  the  Census  Department.  The  clas- 
sification covers  the  population  of  the  official  cen- 
sus of  1890,  lssO.  and  1870. 


Rt-RtfirH. 


Coast  swamp*  

Atlantic  plain  

Piedmont  regiOD  

New  England  hills  

Appalachian  Mountain  region 

Cumberland  -  Allegheny  pla- 
teau.   

Interior  timber  region  

Lake  region  ,  

Ozark  Mountain  region  

Alluvial  region  of  the  Ml*»ls 
slppi.  

Prairie  region. .   

(jrcat  PIkIds  . .  ,   

North  Kooky  mountains  

South  Rocky  mountains,  

Plateau  region  

Basin  region  

Columbian  mesas   

Sturm  Nevada  

Pacific  valley   

Cnsrade  range  ,   

Coast 


Ti7 


in 


law. 


12409 
8.784 
7.858 

■1.-2AI 

2,849 


1SH0.  1  1670. 


i  j  .aw 

3.578 
1.041 

8K5 
1S.04S 

7757 

ias 

047 
110 
408 
J 10 
146 
l.V> 
ITS 
810 


1,W 
7113 
6M0 
2.171 

2.SW 

4.7X7 
9.J01 
2,507 
784 

f*a 
9.777 

£11 

60 
192 

M 
252 

91 
138 

an 

54 
542 


a.  a 

1 

si 
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1.284 
4,546 
&.H18 
1J996 
1,959 

S.S40 
7578 
1.7J3 
473 

460 

fl,715 
73 

an 

7» 

29 
149 

29 
111 
1M 

30 


21.6 
744 
WA 
40.7 
49.8 

59 .8 

25.1 


ffl.6 

28.il 
14 
1.1 
2.1 
0.7 
1.4 
1,9 
4.9 
9.1 
5.5 

14.3 


Topographical  Description. — Coast  Swamps. 

These  Bwampsare  found  along  the  South  Atlantic 
and  Gulf  coasts,  extending  inland  to  varying  dis- 
tances, in  sortie  places  as  much  as  a  hundred  miles. 
They  have  the  greater  breadth  in  North  Carolina 
and  Louisiana,  nut  border  the  coast  nearly  all  the 
way  from  southeast  Virginia  to  the  mouth  of  the 
Rio  Grande,  TexaB.  Upon  the  Atlantic  coast  the 
surface  of  these  swamps,  while  exceedingly  level, 
has  ample  slope  for  drainage,  and  accordingly  as 
the  land  becomes  valuable  their  borders  are  being 
drained  and  converted  into  farms.  In  the  Caro- 
linas  a  considerable  area  of  them  is  utilized  for 
rice  plantations.  In  the  main  they  are  well  tim- 
bered, principally  with  cypress  and  juniper,  among 
which  is  a  luxuriant  growth  of  cane.  The  popula- 
tion of  this  region  is  mainly  of  the  colored  race, 
the  climate  being  very  unhealthy  for  the  white 
i  race. 
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Atlantic  I'iain. 

The  Atlantic  plain  comprises  the  strip  of  land 

Sing  between  the  Coast  Bwamps  and  the  fall  line 
roughout  the  Atlantic  States  south  of  New  York 
and  the  Gulf  States  as  far  as  the  Mississippi  River. 
It  is  characterized  by  a  level  surface,  a  low  eleva- 
tion, scarcely  reaching  two  hundred  feet  above  the 
sea,  is  underlaid  by  recent  sedimentary  rocks,  and 
except  where  they  have  been  removed  by  the 
hands  of  man  is  covered  with  pine  forests. 

piedmont  Region. 

This  region  comprises  a  strip  of  country  extend- 
ing from  Main  to  Alabama,  lving  between  the  fall 
line  on  the  east  and  the  Blue  Ridge  on  the  west. 
It  is  underlaid  by  metamorphic  rocks  and  forested 
with  a  mixed  growth  of  broad  and  narrow  leaf 
trees.  The  lower  portion  is  comparatively  level, 
being  broken  only  by  the  boda  of  streams,  but  in 
the  neighborhood  of  the  Blue  Ridge  and  through- 
out New  England  it  is  hilly. 

AVic  England  Hill*. 

This  name  has  been  applied  to  the  hill  country 
In  the  upper  part  of  New  England,  including  all  of 
the  upper  part  of  Maine,  the  White  Mountains  of 
New  Hampshire,  the  Green  Mountains  of  Vermont, 
and  the  Adirondack*  of  New  York,  all  of  which  is 
a  broken,  mountainous  country,  ranging  in  eleva- 
tion from  one  to  six  thousand  feet,  and  covered 
with  forests. 

Appalachian  Mountain  Region. 

Thia  region  includes  the  Blue  Ridge  and  the 
Appalachian  valley  lying  immediately  north  and 
west  of  it,  and  extends  from  New  Jersey  to  Ala- 
bama and  Georgia.  The  Blue  Ridge,  consisting  of 
a  single  range  throughout  Pennsylvania,  Mary- 
land, and  Virginia,  expands  in  North  Carolina  into 
a  very  complex  mass  of  mountains,  and  there 
reaches  its  maximum  elevation,  namely,  6,700  feet. 

The  Appalachian  valley  is  drained  in  New  Jer- 
sey and  Pennsylvania  by  the  Delaware  and  Susque- 
hanna rivers,  in  Virginia  by  the  Potomac,  the 
James,  and  Kanawha  rivers,  and  in  Tennessee 
mainly  by  the  Tennessee  River.  It  is  traversed  by 
numerous  ranges,  some  of  them  assuming  the  dig- 
nity of  seperate  mountain  ranges,  and  all  of  them 
running  closely  parallel  to  one  another  and  to  the 
generaFdirection  of  the  valley. 

Cumberland- A lleghtny  Plateau. 

Rising  from  the  northwest  border  of  the  Appal- 
achian valley  is  an  escarpment  extending  more  or 
less  continuously  from  northeastern  Pennsylvania 
down  through  Maryland,  Virginia,  and  Tennessee 
into  Alabama.  From  the  summit  of  thin  escarp- 
ment a  plateau  stretches  with  a  general  northwest- 
ern slope.  This  plateau  is  everywhere  deeply 
scored  by  streams  with  a  general  northwesterly 
direction.  These  streams  nave  cut  the  plateau 
into  a  mass  of  very  irregular  ridges  and  gorges, 
making  it  one  of  the  most  intricate  mountain 
regions  on  the  globe.  The  entire  region  is 
densely  covered  with  forests,  the  hand  of  man 
having  removed  but  a  very  small  part  of  them. 

Interior  Timbered  Region. 

This  region  comprises  southern  Ohio  and  Indi- 
ana, the  western  half  of  Kentucky  and  Tennessee, 
and  the  northeastern  part  of  Mississippi,  together 
with  small  areas  in  adjoining  states.  It  pos- 
sesses no  characteristic  features  beyond  the  fact 
that  except  in  the  settled  regions  it  is  covered  with 
forests. 


Luke  Region. 

A  narrow  strip  of  country  bordering  on  the  Greut 
Lakes  has  been  segregated  under  this  name.  It 
includes  small  parts  of  New  York,  Pennsylvania, 
and  Ohio,  and  most  of  Michigan,  Wisconsin,  and 
northern  Minnesota.  Owing  to  the  proximity  of 
large  bodies  of  water  this  region  haB  many  of 
the  characteristics  of  a  coast  climate.  The  at- 
mosphere  being  moist,  the  winters  are  abnormally 
warm  and  the  summers  abnormally  cool.  This 
region  contains  great  pine  forests,  which  are 
still  serving  as  a  main  source  of  supply  of  that 
timber. 

Ozark  Mountain  Region. 

This  region  is  located  in  northwest  Arkansas, 
southwest  Missouri,  and  the  eastern  part  of  Indian 
territory.  In  Arkansas  it  is  made  up  of  a  succes- 
sion of  narrow  ranges  2,000  to  3,000  feet  high  hav- 
ing a  generally  east  and  west  trend,  separated  by 
somewhat  broad  valleys.  Further  to  the  northeast, 
in  Missouri,  the  hills  become  merely  a  confused 
mass,  without  order  or  system. 

« 

Allurial  Region  of  the  Mitfittippi. 

This  region  extends  in  a  rapidly  widening  strip 
from  Cairo,  at  the  mouth  of  the  Ohio,  to  the  coast 
swamps  in  Louisiana,  into  which  it  merges  without 
any  sharp  line  of  demarcation.  It  includes  parts 
of  the  states  of  Missouri,  Arkansas,  Mississippi, 
and  Louisiana,  besides  a  trifling  area  in  Kentucky 
and  Tennessee.  Much  the  larger  portion  of  it  is 
marshy,  and  is  below  the  level  of  the  waters  in  the 
rivers.  The  dry  land  lies  mainly  along  the  imme- 
diate banks  of  the  streams,  having  been  formed  by 
deposition  from  overflows.  With  the  exception,  of  the 
cultivated  land  this  region  is  entirely  covered  with 
forests.  The  soil  is  of  the  highest  degree  of  fertil 
ity,  but  the  climate  is  hostile  to  the  white  race.anc/ 
by  far  the  larger  proportion  of  its  inhabitants  an 
of  the  colored  race. 

Prairie  Region. 

This  region  comprises  a  small  portion  of  westerr 
Indiana,  most  of  Illinois  and  Iowa,  southern  Wis 
cousin  and  Minnesota,  northern  Missouri,  easterr 
Dakota,  Kansas,  and  Nebraska,  and  extends  in  t 
broad  belt  down  through  the  Indian  territory  ana 
Texas. 

On  the  east  it  merges  by  insensible  degrees  into 
the  forest-clad  regions,  and  on  the  west  by  equally 
insensible  degrees  into  the  Great  Plains.  It  is  a 
region  of  transition  from  the  one  to  the  other.  Its 
climate  is  such  that  without  protection  forests  can 
not  thrive.  Before  the  advent  of  man  various 
unfavorable  conditions,  among  which  forest  fires 
were  the  most  prominent,  prevented  the  growth  of 
forests  in  this  region. 

Its  surface  is  level  or  slightly  undulating,  anil 
was,  in  its  natural  state,  covered  with  luxuriant 
grasses,  but  timber  growth  was  scarce,  and  was 
confined  almost  entirely  to  the  bluffs  and  the 
borders  of  streams.  With  the  protection  afforded 
by  man  the  growth  of  forests  has  increased  in  this 
region,  until  now  it  presents  a  landscape,  diversi- 
fied by  a  tree  growth,  whose  extent  is  constantly 
increasing.    It  is  the  granary  of  the  country. 

Great  Plain*. 

Merging  with  the  prairie  region  by  insensible 
degrees  are  the  Great  Plains,  extending  from 
approximate  longitude  99°  to  the  foot  of  the  Rocky 
.Mountains,  and  from  the  Canadian  border  to  the 
Rio  Orande.  It  is  a  region  devoid  of  timber, 
except   in   the  narrowest    strips  along  certain 
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streams,  but  sparsely  covered  with  bunch  grass, 
changing  in  the  more  arid  regions  to  sage,  arte- 
misia,  cactus,  and  yucca.  Its  surface  is  a  monot- 
onous, billowy  expanse,  broken  only  here  and 
there  by  lines  of  cliffs  and  buttes. 

Throughout  this  region  the  rainfall  is  insufficient 
for  the  needs  of  agriculture,  and  irrigation  is 
necessary  for  the  cultivation  of  the  soil.  The  sup- 
ply of  water  in  the  flowing  streams  is  sufficient  to 
irrigate  only  a  small  part  of  the  land,  and  the 
extent  to  which  settlement  is  possible  will  in  the 
future  become  therefore  a  question  of  the  abund- 
ance of  water  and  not  of  land. 

Cordilleran  Region. 

The  Cordilleran  region  is  naturally  subdivided 
into  districts,  which  differ  from  one  another  in  cer- 
tain features  and  have  other  features  in  common. 
Except  in  the  extreme  northwest,  in  Washington, 
Western  Oregon,  and  Northwest  California,  the 
climate  is  aria  and  the  rainfall  is  insufficient  for 
agriculture.  This  aridity  of  climate  and  deficency 
of  rainfall  increase  southward  and  reach  a  maxi- 
mum in  Southern  Nevada,  California,  and  Arizona. 
The  prevalence  of  forests  accompanies  the  rain- 
fall. Upon  the  northwest  coast  and  inland  as  far 
as  the  Cascade  range  in  Oregon  and  Washington 
the  country  is  densely  covered  with  forests  of 
great  trees.  This  forest  belt  extends  inland 
through  Northern  Washington  and  Idaho  into  the 
mountainous  region  of  Montana,  and  thence  south- 
eastward, accompanying  the  mountain  ranges  into 
the  Yellowstone  Park.  Elsewhere  no  forests  are 
found  except  upon  the  mountains,  and  in  the  more 
arid  regions  of  the  south  even  the  mountains  are 
bare  to  their  summits.  The  valleys  produce  only 
the  vegetation  characteristic  of  an  arid  region. 
Where  the  rainfall  is  abundant  bunch  grass  is 
found,  but  as  the  rainfall  diminishes  and  the  dry- 
ness of  the  atmosphere  increases,  the  vegetation  of 
the  valleys  changes  tt>  artemisia,  cactus,  yucca,  and 
other  desert  plants. 

Rocky  ifountain  Region. 

This  region,  including  the  easternmost  portion 
of  the  Cordilleran  system,  comprising  W  estern 
Montana,  Eastern  Idaho,  Western  Wyoming,  Cen- 
tral Colorado  and  New  Mexico,  with  a  little  of 
Texas,  is  composed  of  a  series  of  ranges  separated 
.by  valleys  of  greater  or  loss  breadth,  trending 
parallel  to  one  another  a  little  west  of  north  ana 
east  of  south.  It  is  naturally  subdivided  into  two 
parts.  The  northern  part  extends  from  Canada 
southeastward  into  Central  Wyoming ;  thence  for 
a  distance  of  a  hundred  miles  or  thereabouts  the 
mountain  ranges  disappear,  leaving  in  their  place 
only  broad  plateaus.  The  ranges  reappear  in  South- 
em  Wyoming  and  extend  thence  southward.  In 
the  northern  part  the  mountains  range  from  nine 
to  thirteen  thousand  or  more  feet  in  altitude,  rising 
from  a  base  of  four  or  five  thousand  feet.  In  the 
southern  part  the  base  is  much  higher,  rising  in 
Colorado  to  six  or  eight  thousand  feet,  with  high 
mountain  valleys  reaching  10,000  feet  above  the 
sen,  while  many  of  the  ranges  exceed  14,000  feet  in 
altitude.  Both  the  general  level  of  the  country 
and  the  mountain  ranges  diminish  in  altitude 
southward. 

Plateau  Region. 

This  region  comprises  most  of  the  drainage  basin 
of  the  Colorado  River  above  the  mouth  of  the  Vir- 
gin in  Southern  Nevada.  It  is  a  region  of  great 
plateaus,  whose  surfaces  are  level  or  slightly  in- 
clined, and  which  terminate  with  great  lines  of 


cliffs,  in  some  cases  thousands  of  feet  in  height. 
From  the  mountains  which  border  this  range  on 
the  east,  north  and  west,  these  plateaus  descend  by 
a  succession  of  gigantic  steps  from  an  elevation  of 
twehv  thousand  feet  down  to  one  or  two  thousand 
feet  a!>ove  the  sea.  Every  stream  is  in  a  cafion, 
and  as  the  rainfall  is  light  and  spasmodic  a  great 
majority  of  these  caflons  are  dry  during  the  greater 
part  of  the  year.  In  many  regions  these  canons 
are  so  abundant  as  to  have  reduced  the  plateau  to 
a  mere  skeleton,  or  the  process  of  erosion  may 
have  gone  still  further,  so  that  nothing  is  left  of 
the  upper  plateau  but  fragments  in  the  form  of 
mesas  and  buttes. 

The  higher  plateaus  in  the  neighborhood  of  the 
mountains  are  green  and  forested  from  the  abun- 
dant rainfall.    The  lower  plateaus,  on  the  other 
1  hand,  have  only  the  sparsest  vegetation  or  are 
absolutely  sterile. 

Baiin  Region. 

In  the  interior  of  the  Cordilleran  region  is  an 
area  comprising  practically  all  of  Nevada,  Western 
Utah,  part  of  Eastern  California,  and  Southern 
Oregon,  which  has  no  drainage  to  the  sea.  It  is  a 
closed  basin.  The  only  discharge  of  its  waters  is 
by  sinking  into  the  thirsty  soil  or  by  evaporation 
into  the  thirsty  atmosphere.  This  is  the  most 
desert  part  of  the  country,  with  the  exception  of 
the  course  of  the  lower  Colorado  and  Gila  rivers. 
The  rainfall  is  scanty  even  upon  the  mountains ; 
so  scanty,  indeed,  thai  there  are  but  two  or  three 
running  streams  of  any  magnitude  within  it.  Its 
surface  is  diversified  by  many  ranges  of  mountains 
having  a  general  parallel  trend,  rising  from  flat 
valleys  filled  with  alluvium.  These  ranges  divide 
the  basin  into  numerous  minor  basins,  in  each  of 
which  water  collects  and  sinks.  In  the  eastern 
part  the  largest  basin  is  that  known  as  the  Great 
Salt  Lake,  into  which  several  Bmall  streams  flow 
from  the  Wasatch  Mountains."  In  the  western  part 
the  principal  basin  is  that  of  the  Humboldt  River. 
The  elevation  of  the  floor  of  the  basin  ranges  from 
6,000  feet  near  its  middle  line,  downward,  reaching 
in  Death  Valley,  in  Eastern  California,  an  eleva- 
tion of  200  feet  below  the  level  of  the  sea. 

Columbian  Me»nn, 

The  drainage  basin  of  the  Snake  River,  in  Idaho, 
Oregon,  and  Washington,  together  with  a  part 
of  the  basin  of  the  Columbia,  in  the  latter  state, 
has  been  in  great  part  covered  by  eruptions  of 
basalt,  which,  bursting  out  of  the  soil  at  various 
points,  Las  spread  over  the  country,  forming  a 
table-land. 

Sierrti  Seriida. 

Separating  the  Great  Basin  from  the  California 
valley,  in  eastern  California,  iB  a  broad,  heavy 
forest-covered  range  of  mountains  with  long  slopes 
to  the  west  and  an  abrupt  ascent  to  the  east. 

Pacific  Valley. 

West  of  the  Cascade  range  and  the  Sierra  Nevada 
and  stretching  from  Puget  sound  to  southern  Cal- 
ifornia is  a  valley  drained  in  Oregon  by  the  Will- 
amette and  in  California  by  the  Sacramento  and 
San  Joaquin  rivers.  In  its  southern  part,  south  of 
the  latitude  of  the  Bay  of  San  Francisco,  the  clim- 
ate is  such  that  irrigation  is  necessary,  while  north 
of  it  the  rainfall  is  sufficient,  and  in  Oregon  and 
Washington  iB  more  than  sufficient  for  the  farmer's 

I  needs.  Where  the  rainfall  is  insufficient  this  val- 
ley is  treeless,  but  farther  north,  and  especially 
in  Oregon  and  Washington.it  is  covered  with  dense 

I  forests. 
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Cascade  Range. 

Stretching  northward  in  line  with  the  Sierra 
Nevada,  but  distinguished  sharply  from  it  by  the 
character  of  its  formation,  is  the  Cascade  range. 
It  is  a  series  of  extinct  volcanoes,  rising  from  a 
high  plateau  of  volcanic  rock.  This  range  is 
densely  forested. 

Coast  Ranges. 

Separating  thiB  valley  from  the  Pacific  is  a  suc- 
cession of  ranges  trending  parallel  with  the 
coast  and  known  as  the  Coast  ranges.  In  southern 
California  the  valleyB  among  these  ranges  are 
of  the  highest  degree  of  fertility  and  produce 
grapes  ana  tropical  fruits  in  profusion.  Farther 
north  the  country  is  but  little  settled  or  even 
explored. 

Distribution  of  Population  With  Reference  to 
Mean  Annual  Rainfall. 

In  1890  Mr.  Gannett  obtained  (from  reports  fur- 
nished chiefly  through  the  Weather  Bureau  from 
nearly  2,000  stations)  data  from  which  he  platted 
upon  a  map  of  the  United  States  the  curves  of 
mean  annual  rainfall,  at  intervals  of  ten  inches, 
sketched  in  accordance  with  their  indications,  and 
supplemented  by  his  knowledge  of  the  relief  of 
the  country  and  its  known  influence  upon  rainfall. 
From  the  map  thus  prepared  the  counties  falling 
between  the  different  curves  of  mean  annual  rain- 
fall were  drawn  off  in  lists.  In  cases  wherp  the 
county  was  cut  in  parts  by  a  curve,  due  weight  was 

ffiven  in  the  partition  of  the  county  to  any  inequal- 
ty  in  distribution  of  population.  The  population 
was  then  distributed  by  counties  in  accordance 
with  the  lists.  The  result  is  shown  in  the  table 
below. 

In  this  table  the  first  column  shows  the  grades, 
expressed  in  inches  of  rainfall;  the  second,  third, 
and  fourth  columns,  the  number  of  inhabitants 
found  in  each  grade  in  1890, 1880,  and  1870,  assum- 
ing that  the  total  population  at  each  of  the  above 
periods  waB  one  hundred  thousand,  or,  in  other 
words,  the  percentage  of  the  population  in  each  of 
these  grades  at  the  periods  under  consideration, 
carrying  the  figures  out  to  the  thousandth  of  1  per 
cent ;  the  fifth  and  sixth  columns  show  the  increase 
or  decrease  in  number;  the  seventh,  eighth,  and 
ninth  columns  show  the  number  of  inhabitants  in 
each  one  hundred  thousand  above  each  grade,  and 
therefore  are  cumulative  columns;  the  tenth,  elev- 
enth, and  twelfth  columns  show  the  density  of  pop- 
ulation in  each  grade  in  1890, 1880,  and  1870,  and 
the  last  two  columns  show  the  increase  in  popula- 
tion per  square  mile. 


It  will  be  noticed  that  the  main  body  of  the  pop. 
ulation  of  the  country  inhabits  the  region  in  which 
the  annual  rainfall  is  between  30  and  50  inches, 
three-fourths  of  the  inhabitants  or  thereabout^ 
being  found  there.  On  either  side,  as  the  rainfall 
increases  or  diminishes,  the  population  diminishes 
rapidly.  It  will  be  seen  further  that  the  arid 
region  of  the  west,  where  the  rainfall  is  less  than 
20  inches— a  region  which  comprises  two-fifths  of 
the  entire  area  of  the  country — contains  at  present 
less  than  8  per  cent  of  the  population. 

The  greatest  density  of  population  is  in  the  area 
enjoying  from  40  to  50  inches  of  annual  rainfall, 
the  average  of  this  region  being  59  inhabitants  tr. 
the  square  mile.  Next  to  that  is  the  area  having 
from  30  to  40  inches,  where  the  density  is  43.1.  The 
density  of  population  has  increased  rapidly  in 
these  regions.  It  is  apparent,  however,  that  tht- 
most  rapid  increase,  as  expressed  by  density  of 
population,  is  where  the  rainfall  ranges  from  20  to 
30  inches;  that  is  in  the  eastern  portion  of  the 
Great  Plains  ranging  from  Texas  to  the  Dakotas 
where  the  density  has  increased  in  twenty  yean 
from  1.8  to  8.1. 

The  average  annual  rainfall  upon  the  surface  of 
the  United  States,  aB  deduced  from  the  map  pre. 
viouslv  mentioned,  is  29.6  inches.  The  averagt- 
annual  rainfall  with  relation  to  the  population, 
deduced  by  giving  weight  to  each  area  of  country 
mi  proportion  to  the  number  of  its  inhabitants,  was 
in  1870,  42  5  inches;  in  1880  it  had  diminished  to  4  "J 
inches,  and  in  1890  to  41.4  inches,  the  diminution 
being  caused  mainly  by  the  settlement  of  the 
Great  Plains  and  the  arid  regions  of  the  weBt. 

Distribution  of  Population  in  Accordance  With 
Mean  Relative  Humidity  of  Atmosphere. 

On  the  coast  of  Oregon  and  Washington,  t be 
atmosphere  is  more  highly  charged  with  moisture 
than  elsewhere  within  our  territory.  The  high 
mountain  regions  of  the  Appalachian  and  to  a  con- 
siderable extent  those  of  the  Rocky  mountain 
ranges  also  have  a  moist  atmosphere.  The  moist- 
ure is  less  in  the  Piedmont  region  east  of  the 
Appalachians  and  in  the  upper  Mississippi  valley. 
Passing  across  the  prairie  and  the  great  plains,  the 
amount  of  moisture  in  the  atmosphere  diminishes 
still  more,  while  the  minimum  is  reached  in  the 
Great  Basin,  in  L'tah,  Nevada,  southern  Arizona, 
and  southeastern  California.  In  a  general  way, 
the  amount  of  moisture  in  the  atmosphere  in- 
creases and  decreases  with  the  rainfall,  but  thiB  is 
not  always  the  case.  The  upper  lake  region,  with 
an  atmosphere  as  moist  as  that  of  Washington 
city,  has  a  much  Bmaller  rainfall.   The  coast  of 
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20.9 
1 1  .-, 
2.1 


0.3 
0.4 
1.6 
2S.<1 
39.4 
15.5 
11.9 
0.8 


Increase  in 
Population  per 
aquare  mil*. 


ISO- "90.  lSTO/si. 


1 1. -J 
1.0 

;u 

7.6 
9.8 
4.2 
3.6 
S.O 


0 :: 
(i  l 

r  ; 

*> 

9  - 
.-..4 
2  6 
1.S 


Digitized  by  Google 


UNITED  STATES  OF  AMERICA 


1569 


southern  California,  with  a  deficient  rainfall,  has 
as  moist  an  atmosphere  as  the  Atlantic  coaBt. 

In  the  following  table  the  first  column  defines 
the  classes  of  population  grouped  by  percentages 
of  saturation  of  the  atmosphere  in  tne  sections  in 
which  the  people  reside ;  the  second  gives  the  num- 
ber of  inhabitants  in  each  class  expressed  in  round 
thousands;  the  third, the  percentage  of  increase 
during  the  last  decade;  the  fourth,  the  percentage 
of  total  population;  the  fifth,  the  density  of  popu- 
lation, or  the  population  per  square  mile  in  each 
class. 


Pop. 
In  CIus. 

Per  Cent. 

Per  Cent,  of 

ClM*. 

of 

Total 

Dennity. 

Increase. 

Population. 

 .  . 

Below  50 

2.309.000 

811.10 

0.49 

1.14 

58  to  AS 

430,000 

1)4.36 

0.B8 

1.44 

66  to  60 

891.000 

117.16 

0.46 

1J6 

60  to  65 

866.000 

97.73 

1.89 

iua 

66  to  70 

23,969.000 

19.14 

81.46 

70  to  75 

34,067 JttOO 
8,341.000 

34/JH 

M.»U 

40.07 

75  to  HO 

89.08 

0^6 

14.21 

Above  HO. . . 

.844400 

73.00 

5.65 

A  glance  at  this  table  shows  that  nearly  all  the 
population  breathe  an  atmosphere  containing  66 
to  75  per  cent,  of  its  full  capacity  of  moisture ; 
that  is,  the  atmosphere  is  from  two-thirds  to  three- 
fourths  saturated.  In  1890,  57,036,000  out  of  62,- 
622,250  were  found  in  this  region.  The  number  of 
inhabitants  living  in  a  drier  atmosphere  was  at  the 
date  of  the  census  comparatively  trifling,  number- 
ing in  1890  less  than  two  millions.  In  the  moister 
atmosphere  were  found  larger  numbers  scattered 
along  the  Gulf  coast  and  the  shores  of  Washington 
and  Oregon. 

Distribution  op  Population  ix  Respect  op  Lati- 
tude and  Longitude. 

The  following  diagrams  show  the  distribution  of 
population  of  the  United  fitateB  with  respect  of 
latitude  and  longitude  at  the  dates  severally  of 
the  last  three  censuses.  They  were  prepared  for 
the  report  of  the  census  of  1890  by  Henry  Gan- 


I  nett,  Geographer  and  Special  Agent  of  the  Census 
Department. 

Naturally  the  greater  density  of  population  in  a 
square  degree  is  governed  by  the  location  of  the 
larger  cities.  Thus  the  two  square  degrees  be- 
tween latitudes  40°  and  41°  and  longitudes  73°  and 
75°,  comprising  New  York,  Brooklyn,  Jersey  City, 
and  other  large  cities,  contain  8,653,000  inhabit- 
ants. The  square  degree  between  latitudes  42° 
and  43° 

Boston  and  its  sui 


:ie  wjunie  ueacret:   uemcvu   luutuuee  ti- 

and  longitudes  71°  and  72°,  comprising 
nd  its  suburbs,  has  1,238,000  inhabitants; 
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that  between  latitudes  39°  and  40°  and  longitudes 
75°  and  76°,  in  which  is  most  of  Philadelphia,  has 
1,414,000,  while  that  between  latitudes  41*  and  42° 
and  longitudes  87°  and  88°,  in  which  is  situated 
most  of  Chicago,  contains  950,000  people. 
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Area  and  Population  op  Drainage  Basins  or  rat 
United  States. 

The  following  table  was  prepared  by  Henry  Gan- 
nett, Geographer  and  Special  Agent  of  the  Census 
Department : 


Atlantic  Ocean   

New  Knirlamt  coaat  

Saiut  John  river  

Penobscot  river   

Kennebec  river   

Merrimac  river  

Connecticut  river  ... 

Ilnusatonic  river  

Middle  Atlantic  coast  . 

Hudson  river  

Delaware  river   

Sui«|u<-lianiia  river    . . 

Potomac  river   

South  Atlantic  coaat  

James  river   

Cape  Fear  river   

Ncuse  river  

I'edee  river  

Hoanoke  river  

Santee  river  

Savannah  river  ....... 

Altamaba  river  

Great  I,ake«  

Saint  Lawrence  river. 

Lake  Ontarie  

Lake  Erie  

Lake  Huron   

Lake  Michigan  

Lake  .Superior  

Ked  river  

Gulf  of  Mexico   

Peninsula  of  Florida  . 
Apalachleola  river  , .  . 

Mobile  river   

Tombtgbee  river  

Alabama  river   

Paacagoula  river  

Pearl  river  

Sabine  river   

Trinity  river  

H  rail  is  river  

Colorado  river  

Nueces  river  .  

San  Antonio  river  

Rio  (i  ramie  

Mississippi  river  

Yaxoo  river  

Illinois  river  

Rock  river   

WUconatu  river 

Chippewa  river  

Saint  Croix  river  

Minnesota  river 

Cedar  river   

Pes  Moines  river 

Ohio  river  

Tennessee  river  . 
Cumberland  river. 
Kentucky  river.  . 

tireen  river  

l.ickliiK  river  

Kanawha  river 
Mononttnhela  river 
Allegheny  river  . 

Miami  river  

Scioto  river 
Muskingum  river.. 
Wulm«li  river 
Dig  Handy  river 

Missouri  river   

I»hr  Sioux  river  

Yellowstone  river.. 

Platte  river   

Kansas  river   

Osage  river   

Arkan>a<  river 

Cimarron  rlvpr  

Canadian  river  . 
White  river.  . 
Red  riverof  Loui'ana 

Wn^l.ltn  

Saint  Krancis  river 


Approxi- 

Population 

mate  area 

tiou  per 

lu  souarc 

^uare 

miles. 

mile. 

2.17R.210 

eo.ftjo.Ttia 

1P7  6 

4  4*J} 

I  i  D 

5;t„*js,| 

1  1:4.179 

12  7 

10  1U2 

2:46  ..jott 

23  4 

6  16.W4 

126  H 

Ileitis 

7H2.2I6 

fi'J  4 

1,933 

2T.J  -;n] 

130  2 

8:4,020 

11  4X2  111 

138  H 

IS,  J66 

1,094,126 
2  .j61  111 

pa  j 

1.  nr.* 

21  n  *> 

a> 

27/»V> 

71  1 

14,479 

GO  1 

32  2 

9,6*4 

4,.t">,'Jli  > 

51  2 

8,310 

289.3tV9 

2*4  g 

5  o<i9 

216,1183 

40  9 

17JJJH 

600.277 

3ft- 1 

9J.S7 

48  b 

14.696 

fl07sO!W 

41  3 

11.44)2 

l .  :  *j 

38,0 

175,(10 

40  0 

13*ti36 

4?4.1<j8 

84  *H 

12.IW7 

1  (OOt y  J  4.i8 

hi  1 

17,267 

*2  1 714)  jjtjtf 

lafD  1 

l.s.Kty 

4S9  :1U8 

ijnj  -j 
SO .  O 

45|h76 

at  f«W  1  fKim 

rj  7 

4>l  4 

*) 

1.J&  im 

n  i 

3»'/>77 

2  47 l  h 

F.  1 

]  ,7-'..'-*l 

aa  **M8  ±u 

1Q  1 

'  48.900 

4.1ft  ,r)Q8 

1  9 

I  s 

1 .'  r.  ~  1,', 

or  n 

^  8 

1*X*> 

611  ,388 

82  4 

7  "  j  1  f '' 1 

'{O  Q 

'V*  y 

8. UN) 

129  084 

1  j  1 

8,670 

j7,Vi",yH 

20,440 

172,656 

17.W60 

9\  ft 

M  rl 

41,220 

l  *v'-'  i'J4 

i.  *1 

1K.W4 

41 jvti 

A .  d 

K;.Vx2 

I  fit*  ^  17 

10  4 

12»,7W 

l.*jfi  j;»o 

1  2 

1,340 ,(Kt9 

37,4 1 1  .VaU 

22  1 

12,794 

41f»  106 

vsjun 

9.792 

*S^.'.117 

54  8 

12.2KI 

•tVS*  77  h 

01  •> 

all  -  1 

r>il92 

HI  />2t* 

lfi  9 

7«i76 

«*2,V»4 

12  8 

H'.JXH) 

JW7*K">it 

>tl  0 

14ji-'>2 

2**,  <j 

201.720 

10  jy*M>  777 

4:i,S!i7 

l^tM.T^l 

31  ft 

P»..')7:l 

Mh  R 

7.42> 

.*W  2 

t».ta>.j 

;   *  i; 

:t,i»v< 

'J21.l7h 

GO  & 

16.690 
7,'ii") 

•Kti  .?'-*.> 

So  1 

4  li  t  kMl 

65  0 

]  1 .1:17 

V70 

H4  9 

.'(.400 

4f>.'.'rt*6 

87  0 

6,4*0 

444.raI4 

66  & 

7.740 

muck 

69  9 

SH.TiTu 

66  8 

47  0 

527.1  A 

4;h>».i 

8.7 

7,k*i 

liy.;*::? 

15  1 

69.6*3 

21.:»74 

:i 

yn.ui i 

G47.ini 

7  X 

Ki  6 

1-..444 

.1 

1*Vm1 

.  . 

\" 

3  2 

42.71" 

M.7rw; 

1  :i 

•_T.Mi". 

1 

*:<.'.'7u 

*t"v.,;.t7 

10  1. 

19.1:* 

18.8 

7,»t>4 

162  >97 

20  7 

Iiraluajrc  Basins. 


Great  Ba»in 
Cireat  Salt  Lake 

Humboldt  river  

Pacltlc  Oceun 
Colorado  river    . ...  . 

Green  river   

Grand  river  

Llltle  Colorado  river 

<;ila  rh  er 
Sacramento  river 

San  Joaouln  river. 
Klamath  river 
Columbia  river  

Willamette  river 

Snake  river 

Clark  fork    . 


Approxi- 
mate area 
in  miuare 
miles. 


SJS.I.tO 
:c'.4fK> 
sa.u« 

KI'.i.iM) 
1W.471! 

iB.ai-.s 

6f<.(i23 
f^.W4 
S'.il'.J 
1 4  ,<<•« 

1 1 .700 

•>>.'J91 


Population 


2o<;.130 
l.vi.iso 
w.iii* 

2.14.1.S&7 

*>.r>4s 

27.494 
47^449 

3  *2l 
4"..D17 
a"S.46-J 

i:«4.!>'« 

IH.1W 

«ja,4io 

W.I.7S2 
142.W1 
4ti,l>;7 


Popala- 
tion  per 

Su'/r 


11 
4  t 

1  1 

3  i 

0  9 
06 

1  5 
0  1 

0  7 
6  4 

1  5 
1.1 
1  8 

111 
14 
0  7 


The  areaB  of  the  respective  drainage  bat-ini 
were  determined  with  caTe,  and  adjusted  to  suit 
the  total  area  of  the  United  States,  exclusive  of 
Alaska. 

Urban  Population  of  the  Unitkd  Statkb. 

In  the  census  reports  of  the  United  States  the 
urban  population  has  been  understood  as  that  in- 
cluded in  cities  which  have  each  8.000  inhabitants 
and  over.  While  this  limit  is  now  recognized  aa 
too  high  (the  4,000  limit  being  generally  regarded 
as  the  better  one),  it  has  been  continued  tor  the 
convenience  of  comparisons  with  the  figures  of  the 
previous  census  reports. 

The  urban  population  returned  in  1890  is  29.12 
per  cent,  of  the  total  population  of  the  whole 
country.  The  following  are  the  corresponding  fig- 
ures for  the  several  censuses: 


Census  Years. 

Population 
of  tbe 
Culled  Mates. 

Population 
of  cities. 

Inhabltanta  ol 
elite*  In  each 
lt»  of  the  totaJ 
population. 

1790 

3,929.214 

131,473 

S.S5 

lwm 

210.X7S 

S.97 

1SI0 

7.239.1M 

4.98 

9,i-;:..v.'2 

475.1.« 

4.93 

1K40 

12>s'..l.rJ0 

6.72 

IH40 

17J»*,Ut 

1.4.VHJ«4 

6M 

1KV) 

154.iyl.K76 

2.ht«7.MS 
5.W72.2W 

VJA» 

IfoO 

H1.44  !.:(21 

16.13 

1*70 

:»jb!*.x:i 

8,</7I,kT5 

SP.93 

l)*tJ 
1««J 

60.i.v>.:s! 

62.622  ^"Sl 

is'^'-o 

22i7 
29.12 

It  will  be  seen  that  the  proportion  of  urban  pop- 
ulation has  increased  gradually  during  the  past 
century  from  3.35  up  to  29.11'  per  cent,  or  from  one- 
thirtieth  up  to  nearly  one-third  of  the  total  popula- 
tion. The  increase  had  been  <|tiite  regular  from 
the  beginning  up  to  1880,  while  from  l8Wtol890 
it  made  a  leap  from  22.57  up  to  29.12  per  cent,  thus 
illustrating  in  a  forcible  manner  the  accelerated 
tendency  of  our  population  toward  urban  life.  The 
number  of  citieB  having  each  a  population  of  more 
than  8.000  increased  from  6  in  1790  to  2S0  in  1880, 
whence  it  leaped  to  44:5  in  1890. 

In  1S70  there  were  only  14  cities  reporting  each  a 
population  of  100,000  or  over;  in  1880  there  were 
20;  and  in  1890  the  number  had  increased  to  28. 
In  1*80  New  York  was  the  only  city  whose  popu- 
lation had  reached  a  million;  now  there  are  three, 
namely:  New  York,  Chicago,  and  Philadelphia. 
The  list  and  relative  rank  of  the  cities  having  each 
a  population  of  100,000  in  the  census  years  of 
l-sso,  and  1890  are  shown  as  follows: 
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s 

4 

5 
i) 
1 
* 
J 
11 
11 
12 
:  : 

!l 

15 
If. 
IT 
1- 

19 
2il 

ai 

22 

23 
24 
2.'. 

2>", 
27 


New  York,  N.  Y. 
Chicago,  111. 
Philadelphia,  Pa. 
Brooklvu.  N.  Y. 
Saint  Louis,  Mo. 
Boston,  Utiu. 
Haiti  more,  Md. 
Swi  I'ranclsco.C'al 
Cincinnati,  Ohio. 
Cleveland.  Ohio. 
Buffalo.  X.  Y. 
New  Orleans,  La. 
Pittsburg.  Pa. 
Washington,  D.  C, 
Detroit,  Mich. 
Milwaukee,  Wis. 
Newark,  N.  J. 
MInueapolts.Mtnn. 
Jersey  Cltv.  N.  J. 
Louisville',  Ky. 
Omaha,  Neb. 
Bochester,  N  Y. 
Saint  Paul,  Minn. 
Kansas  City.  Mo. 
Providence.  K.  I. 
Denver.  Colo. 
Indianapolis,  ind. 
Alleghany  Clty.Pa 


New  York.N.Y. 
Phlladelp'a.Pa. 
Brooklyn,  N.  Y. 
Chicago,  III. 
Boston.  Mass. 
St.  I-oiils,  Mo. 
Baltimore,  Md. 
Cincinnati,  o. 
San  Franc.C  al. 
N.  Orleans,  La. 
Cleveland.  O. 
Pittsburg.  Pa. 
Buffalo.  N.  Y. 
Wash'gton.D.C. 
Newark.  N.  J. 
Louisville,  Ky 
JerseyCIty.N.J 
Detroit.  Mich. 
Milw'kee.  Wis 
Providence.  It.  I. 


1870. 


Now  York,  N  Y. 
Phlladelp'a.  Pa. 
Brooklyn,  N.  Y. 
St.  Louis,  Mo. 
Chicago,  111. 
Baltimore.  Md. 
Boston,  Masn., 
Clnctniinli,  O. 
X.  Orleans.  L». 
S.Franclaco.Cal. 
Buffalo.  N.  Y. 
Washington  ,D.C 
Newark,  N  J. 
LouUvllle.  Ky. 


Cities  and  Towns. 


Admits,  Mh-< 
Adrian.  Mich 
Akron.  Ohio 
.(al 
v 


Alcxandrta.  Vu 
Allegheny.  Pa.. 
Alleutown.  l'a 
Alpena.  Mich 
Altou,  111  


Population. 


Increase. 


Altoona,  Pa 
Aroesbury.  Mux. 
Amsterdam,  N.  Y 
Anderson.  Ind 
Ann  Arbor,  Mich 


Annlston,  Ala  , . . 
Appleton.  \\  l«.    .  . ., 
Arkansas  Citv.  Kan* 

Asbcville.  N.  C  

Ashlaud,  Wis  


Ashtabula,  Ohio. 
Atchison.  Knu*  . 
Athens,  l.u 
Atlanta.  tia 
Atlantic.  City.  N.J 


Auburn.  Mc 
Auburn,  N.  Y 
Augusta,  Ga. 
Augusta  Me. 
Aurora,  111 


Austin,  Tex 
Baltimore.  Md 

Bangor.  Me  

Bath.  Me 

Baton  Kouge.  Jm 


Battle  Creek.  Mich 

Bay  City,  Mich  

Bayouue.  N.  J  

Beatrice,  Net)  . 
Beaver  Falls,  Pa. 


Bellatre.  Ohio  . 

Belleville.  Ill  

Beverly,  Mass   

Blddeford.  Me  

Blnghampton,  N.  Y 


18f0. 

1HH0. 

Numb'r. 

Per 

Cent. 

9.213 

27 .6:  d 
11. 1-" 
94.923 

',  ,:■! 

7.849 
10.512 

5.70(4 
1W.7-VS 

3.1.22 
907 

11,0*9 

5.457 
1  I.'.', 

64,78 
11.50 
157.16 
95  00 
4.59 

14339 

105.2*7 
2.'i,2'2-S 
1 1  I'M 
10.294 

'  S.i  Mi 

78.1*2 
18.0..3 

o.!'  . 

8,975 

680 
26.005 
7.165 
5J30 
l.;.i!< 

4.98 
83.81 
39.07 
83.37 
14.70 

3n.:trr 

9.7.«S 
17..ti0 
10.741 

9.4  il 

19.710 

;;,  :  •  . 

9.400 

4.120 
8.noi 

10.627 
0.443 
7.S7W 
6.614 
1370 

53.IH 
192.04 

1*1.14 
100.32 

17.00 

«*.S7i1 

11.809 

xj;i7 
10.315 
9. 9*; 

942 
M«jf> 
1.012 
■J.i'.ltl 

8,934 

n.sot 
7,33.". 
7j019 

948.41 
48.27 
724.80 
291.25 

13.903 
8.U19 
.V,,533 

1:1,055 

4.445 

15.105 

0,099 

37.409 
5.477 

3.S93 
1,142 
2.540 
2-M34 
7.578 

87.58 
7..V, 
41.65 
75.18 
1B836 

11.250 

25 

3.1,3m 

10.527 

19..;vk 

9.5V. 
21.924 
21,891 

8.<W 

i:.-;  i 

1.095 
3.9:14 

1N.2 

>r. 

17.74 
17.94 
52.12 
21,19 
04.82 

14.1711 
434,|:» 
19.1IH 
8.723 
10.478 

ll.ni.i 

332.:U3 

111  .856 

7. 874 
7.197 

142.1211 
2.247 
849 
3,2*1 

31  44 

30.73 
13.:« 

10.78 

45.59 

1 1.197 
27.839 
19.033 

13,830 

9,735 

7J063 
20.89:1  , 
9.372 
2.447 
5.104 

6.131 
7,146 
9ji.il 
11. 389 
4,031 

hfl.fvi 

34.53 

103.08 
4U>.4:i 

90.73 

9J934 
15  361 
10*21 
14.443 

asjoos 

8,025 
10,083 

8. ISO 
12.1k  1 
17317 

1.309 
4.078 

2365  . 
1.792 

i7.os*  , 

2S.79 
4:5.79 
27  97 
14.16 
1112.14 

CIMoa  and  Towus. 


List  of  Cities  Having  Each,  in  1890,  a  Popl i.atio.v 
of         ok  Ovkk. 


Birmingham.  Ala. 
Bloomlugton,  111 
Boston,  Mass  . 
Braddoek,  Pa.  . 
Bradford,  Pa  


Bridgeport,  Conn. 
Brldgelou,  N.  J 
Brockton.  Mass.  . 
Brookline.  Mas*. . . 
Brooklyn,  N.  Y. 

Brunswick.  Ga. 
Buffalo,  X.  Y 
Burlington,  Iowa. 
Burlington,  N.J... 
Burlington,  Vt. 

Butler,  Pa  .... 

Butte.  Mont  

Cairo.  Ill   

Cambridge.  Mass  . 
Camden,  .N.J  . 

Canton.  Ohio 
Carbondale.  Pa.  . 


Charleston.  S.  C. 
Charlotte,  N.  C 


Chattanooga,  Tenu  . 

Chicago.  Ill   

Chicopee.  Mass  

Chillioothe.  Ohio 
Chippcw  u  Fulls,  Wis 

Chelsea,  Mass  

Chester.  P«  

Cheyenne,  \Vvo  ...... 

Cincinnati.  Ohio 
Cleveland,  Ohio   


(  Union.  Iowa 
Clinton,  Mass 
(  oboes,  N.  Y.. 
Colorado  Springs.  Co!. 
Columbia,  Pa 

<  olotnbla,  S.  C. 
Columbus,  (in 

Columbus,  Ohio  

Concord.  N.  H  

Corning,  N.  Y..  .  ... 

Council  Bluff*.  Iowa. 
CovliiKton.  Ky 

Crnnslon.  K.  I  

CuiulHTland.  Md.  . 
Cumberland.  P..  1 


Dallas.  Tex 
Dnnburv,  Conn 
Danville.  Ill 
Danville.  Yn 
Davenport,  Ioua 


Davton.  Ohio 
Decatur,  111  . 
Delaware.  Ohio 
Denlson.  Tex, 
Denver,  Colo  

Di  s  Moines.  Iow  a  . 
Detroit.  Mich. 
Dover.  N.  II 
Iuibiniue.  Iowa 
Dululti,  Mibu 

Dunkirk.  N.  V. 

Du::inore,  Pa   

East  Liverpool.  Ohio 

Kaston.Pa 

Kust  Portland.  Ore 

Ka»t  Providence.  It.  1. 
Kast  St.  lxiu!-.  Ill 
K»ll  Claire,  Wi- 
Kltfin.  Ill 

EilzaU-tb  Cil>.  N.  J 
Klkhurt.  Ind 


Population. 

Increase. 

1890. 

1880. 

Numb'r 

Per 

Cent. 

2JU78 
20jO48 
448,477 
8.56! 
10^14 

3,0S6 
17.180 

;;.:-.Ki 

9,197 

23,092 
2.868 

85,638 
5J251 
1317 

748.2g 
16.60 
33.60 

168  64 
14.38 

4K.1f* 
11.424 
27.294 
12.103 
806343 

•J7.C43 
8.722 
!3iXlh 
8,0.57 
SfiCMki 

21 .223 
2.702 
13,686 
4,046 
2:19,680 

76.78 
30.M 
100.57 
50.2Z 
42  30 

8.459 
255,li»",| 
22,565 
8.222 
Ur7M 

2,891 
1.V..I34 
19.450 

9.090 
11.065 

:'.  ,v;s 
100^30 
3.115 
2.1:12 
3,225 

192.60 
64.80 
16.02 

35.01 
28.38 

*.7M 
10.723 
10.T24 
70.028 
5*313 

3,11,1 

3.;avi 
9/11 1 

52jtit;y 

41,059 

52>71 
73tS> 
1.3  i 
17359 
16.654 

176.13 
218.8.5 
14.57 
K2.96 
39.<« 

2I..I89 
10,s:ci 

18JU20 
M.'.tV. 
-1....7 

12i'kS 
7.714 
10.1OI 
49,984 
7.W4 

13.931 
3.119 
7J916 
4,971 

4,-UM 

11365 
40.43 
7835 
9.95 
62.91 

29,100 
1, 099^50 
MJiSO 
11JKH 

»Jli70 

12J<92 
503,185 
11.28(1 
10.9;-J) 
3,982 

1R2J0S 
59i..iXk5 
2,714 
.150 
4.I-.H8 

125.72 
118.;58 
24  49 
3.2t> 
117.73 

2-,:m 

20,22rt 
II  Jf.90 
2IWJ9UN 
I  261353 

2I.7S2 
14.997 
3,4,56 

av,.i.i8 

100,146 

6.127 
5.229 
8.234 
41.769 
101^07 

28.13 

31.87 

238.SS 
16^7 
63.20 

I. 3/.I9 
10,121 
22.509 

II.  140 
IW 

9,rti2 
8,029 
19.416 
4,226 
8312 

4A17 
2J»5 
34J93 
6,914 
2,2*8 

50.45 
29.R8 
15.93 
163.01 
27.51 

15JM 

1W..198 

17,004 
B/i&O 

lo,«>; 

10.123 
51.ii47 
13^43 
4,»(ri 

5.317 
7.180 

:f8.74.t 

3,161 
3,748 

52.08 
70.93 
71.68 

78.05 

21,471 
37,37 1 

8.1199 
12.729 

t>M«> 

18.06.1 
29,7211 
5,9411 

K)jM»;i 

(1.445 

3.411 

7,651 
2.159 
2.030 
1,045 

18.88 
25.74 

:i036 
19.04 
J' 

;>  Ui7 
ll',49i 

10,::58 

11  .IS*'. 

7.7-W 

27.7119 
3.7.">8 

267.51 
41.88 
48.60 

10.:>C. 

'•26 

a 

2.779 
5,041 

3B.S8 
23.09 

I'd. 220 
H..841 
s^21 
lo.9> 
10K.713 

:;h,67* 

9.547 

fc.-'ll 

35,629 

22.542 
7.294 
13:40 
6,983 

71.084 

58.28 
76.40 
1S».2S» 
175.67 
199.51 

,Vi.n9:s 
2n»>7il 
12.790 
M0.31 1 
.11.115 

22,408 
116.:V40 
lUs>7 
22J.5I 
3,483 

27.685 
89  .VK 
1,103 
8/157 

29,tkra 

123.55 
70.96 
9.44 
36.H) 

850.76 

9.1  l'i 
8.315 
lli.'.kV, 
14.481 
10,532 

7,248 
5.151 

1U"24 

2.934 

2.16S  . 
3.164 

2A57  < 
7,598  | 

29  91 
61.42 

yt>  77 

21  14 

258.96 

8.422 
I5.1«l 
17,115 

17.82-i 
H7.7M 

5,r»v. 

9,185 
10,119 

8.787 
28,229 

3,366  | 
5.964  ! 
72196  1 
».'/•/. 
9,536  ; 

66.57 
65.15 
72,10 
10J.83 
33.78 

11.360 

r,<y<i 

4.407 

is 
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Population. 


Increase. 


Cities  and  Towns. 


Elmira,  N.  Y  

El  Paao,  Tex  

Erie.  Pa  

Evaasvllle,  Ind  

Everett.  Mas*  

Fall  River.  Mw«  .  . 
Find  lay.  Ohio 

FiU'lil.nrK  Ma.«»  

Flint.  Mien   

Flushing.  N.  Y 
Fond  du  Lac.  Wis 

Fort  Scott,  Kitu  

Fort  Smith.  Ark  

Fort  Wayne,  lud 

Fort  Worth.  Tex 
Franiingham,  MaN. 

Frederick.  Md.  

Freeport,  111  

Fresno,  Cal    

Galeaburg,  III   

Galveston.  Tex 

Gardner.  Muss   

Gloucester.  Mass. 
Gloaersville.  N.  Y  . . 

Grand  Rapids.  Mich. 

Green  llav.  Win   

Greenevllle,  S.  C  

Greenwich,  Conn  

Hagerslown,  Md 

Hamilton,  Ohio 

Hannibal,  Mo.  

Harri'burg  Pa   

Harrison.  N.J  

Hartford.  Conn 

Hasting.  Neb   

Haverhill.  Mina  

Harlcton.  Pa  

Helena.  Mont 
Henderson,  ky 

Hotioken.  N.J 

Holyoke.  Mass  

HornelUvllle.  S.  Y... 
Hot  .Sprint*.  Ark 
Houston,  Tex  

lludxon,  N  Y     .  .  . 
Huntington.  W.  Va  . 
Hutchinson,  Kans  . . 
Hyde  Park.  Mix  . 
Indianapolis,  lud  . 

Ironton.Ohlo.  

Iron  Mountain.  Mich 
1-hpeiniug,  Mich  . . 

Iihaea.  N.  Y  

Jackson,  Mich       .  . 

Jackson,  Teun 
Jacksonville,  Klu 
Jacksonville.  Ill  .  ... 
Jamestown,  X.  Y 
Jamesvllle.  Wis 

Jeffersonvllle.  Ind 
Jerm-v  Cllv,  N.J...  .. 

Johnston.  K.  I  

Johnstown,  Pa  

Join  t.  Ill  

Jopllti,  Mo   

Kalamazoo.  Mich 
Kankakee.  Ill  ...... 

KanstisClty,  Kalis... 
Kaii.m  C  Ity.  Mo. 

Kearney.  Neb  

Keokuk.  Iowa  

Key  West.  Kin 

Kingston.  N  Y  

Knoxvllle,  Teun  

Kokomo.  Ind  

La  C  rosse.  Wis, 


1890. 

Numb'r. 

Per 
Cent. 

29,708 

io;«h 
40,1.34 

50.756 

20.511 

736 
27.7:17 
29,2*0 

9.11.7 
9.602 
12.897 
21.476 

41.63 
1J7M.62 
16.50 
73.35 

11. 068 

71,  m 

1*,553 
22.037 
9,803 

1,159 
18.961 

1,633 
12.129 

8,(09 

6.«» 
26.437 
13.920 

?ss 

166.12 
51.95 

300.45 
77.30 
16.68 

10.868 
12.024 
11.946 
11,111 

aijai 

il6,6H3 
1  S.I  191 
5.372 
3j099 
26,880 

4,1*5 
61,070 
6,574 
8.212 
8,513 

62.62 
58.17 
122.38 
261.99 
31.67 

23.076 
9,239 

8.193 
10,1*8 
10.818 

6j663 
6.235 
8.659 
8.516 
1.112 

16.413 
3,001 
5466 
1.673 
9,700 

246.33 
48.18 
h5J8 
19.6.5 

872.84 

15.264 

29.U84 

8,421 
21, Ml 

i:i,vU 

11.4.17 
22.248 

1.98* 

i»  jay 
7.i:« 

3.827 
6,836 
3,136 
5.322 
6.731 

33.46 
30.73 
68  S9 
27.-53 
91.36 

60.278 
9.069 

8j>i: 
10,131 

10,118 

32,ni6 

7.464 
»U60 

7.W2 

6.627 

28,302 
1.605 
2.417 
2.239 
3.191 

•88.27 
21. .50 
Jt9.72 
28..T7 
52.68 

17;*') 

12.857 

*o,m 

53,230 

12.122 
11.074 
30.762 
6.898 
42.011 

5.«3 
1,763 
9.402 
1.410 
11.215 

41.90 
16.10 
29.05 
20.88 
26.69 

13.584 
27.112 
11.872 
13.831 

2.*:: 

18.472 

6,9;.S 

a;irii 

10.767 
8, (HO 
4.937 

10.210 
3.170 

382  23 
49.40 
81.19 

281.7-1 
64.68 

.'v., 6.17 
10  :w 
8.0M6 
27,557 

30,999 

21.915 
*,I95 

3..Y*t 

16;>13 

12.619 
13.722 
2.801 
4.512 
11.014 

MM 
62.61 
;J4.|8 
127.52 
66.88 

y.!>70 
10.lt* 
8,6*2 
10,193 
105.4:16 

8/.70 
3.174 
ijvio 

7,0*8 
75.056 

1  .:>»< 
6,;m 
7.112 
3.1<k-> 
:!!>;«) 

14.99 
218.46 
KVt.77 
13.81 
10.48 

in«.w 
8,.Miy 

11.1117 
11 .079 
211.798 

-,-  : 

(t) 

lijtKO 

y.iir. 

lli.lU-! 

2.082 

•  5,158 
■  /.  I 
l.filtl 

23.51 

85.41 
2).<W 
29.11 

20,039 
17,201 
10.710 

10** 

5.377 
7,650 
10,927 

9.357 
9.01* 

l.tv.j 
y.v.i 

5)87 
6.6M 

7  i 

121  8". 

51.71 
71.40 

20.16 

10. rW. 

9.77* 
21.M5 
23.261 

9,157 
120,722 
5,765 
s;i*i 

11,657 

l.^M 
12,2*1 
i  i  l  ; 

13,425 
11*17 

IS.!-' 

"i 

i.'.i  i.) 

16fi.S» 

r.7 

9.913 
17  Ail 

9.025 
38,ii6 

0132,716 

7. Oct* 

1 1,9.17 

5/.51 
3  200 
55,7*5 

2.18l'> 

:»5,l  I*. 
7«;!'.f  :i 

;:  2-i 

49..r* 
..'.71 
13.l79.3'* 
'i:n!9l 

8.074 
14.101 
1*J>0 
21,261 
22,535 

1.7-2 
12.117 

9.S!«J 
1*,144 

v.fm 

1.1HS 
s . ! '  * 
2.917 
12^12 

-■  I'.l 

ifi.:n 
-..  -i 

17  !rl 
1712.49 

. 

25.090 

1,012 
14.505 

1.219 

:.» 
7.  ■: 

Population 


Citle*  and  Town*. 


Increa-te. 


I.afiiyette,  lud   

Lauoatter,  Pa 
I.au.4luK.  Mich   

Lan^iuirbiirg,  N.  Y. 
I.are<ln,  Tex. 
I.a  Salle.  Ill 
Lawrence.  Kann  . 
Lawrence.  5I««  . 


l-eadvllle.  Colo 
Leiivemi  ortli.  Kun 

I.ebani>n.  Vn  

l.ewi^ton.  Me 
Lexington,  Ky 


Lima,  "bio 
Lincoln,  Neb 
Lincoln.  It.  I  . 
Little  Fall,,  N.  Y 
Little  Kork.  Ark.. 


Lockport.  N.  Y 
lxiir«n«nort.  Ind 
Look  I-liind  Cllv,  N.Y 
I  *  Aliuele.-..  Cal  .  ..  . 
Louisville,  Ky  .   


Ixjwell,  Mass 
LyuehburR.  Ya 
I. vnii,  Ma*q 
McKeeBtMjrt.  Pa 
Macon,  low  a. . 


Madi-ion.  Ind 
Miiili-on,  Wis.  .  . 
Mulinnoy,  Pa 
Mrildeii.  Mu*<. 
Mlllirlie«Ier,  Conn. 

Munchester.  N.  II 
MnucheHter.  \'a. 
Mani-lee.  Mich 
Maiiknto.  Minn 
Mliu-fielii,  llhiit 

Marhlehead,  Mas*. 
Muriet;a.(Hiiii 
Miirinttt.-.  WI-. 
Marion,  lud.. 
Marlon.  <'!vlo 


Marlborouxh.  Mas« 
Mlir>|liette.  Mich  . 
Mai-Jhalltown.  Iowa... 
Ma^fllon.  Ohio  . 
Meadvltle.  Pit. 


Me.liord.  M/|^«. 
Melrn-e.  Mass. 
Memphis. Teiin. 
Meininiiriee.  Mich .. . . 
Merideu.  Conn 


Meridian.  M  Us 
MM).lL-..:iCltv.Ind 

M  b'd it  "ovv  ii.  Conn  

Mnl.il.-touti.  N.  Y 
Milfoid.  Mai*..  

M:llv!'le.  N.  I  

M  I  Iw  nttkee.  Wis  

Miirienpoils.  Minn. . 

Mobfrlv,  Mo  

Mo'.i.f.'Al.i 


Mnllne.  Ill  

Montgomery,  Ala.  . 
Mount  Curniel.  111. 
Mount  Vernon.  N.  Y 

Uungie,  Ind  


Musc'itine,  Iowa  . 
M  uskeuon,  Midi 
Ni.utii dV..-.  I'll 
Na- Una.  N  il 
Nashville.  Tenn 


Niilehui.  Miss 

Nalli'k.  Mn-s 

Nt  l.riiskn  City,  Neb. 


1M«J. 

Numbr. 

Per 

t  'An  r 

v,ent. 

16.24.1 
:t2^'l! 
13,102 

1 4  .SOU 
2.'.  ,7i*i 
>,.;:* 



1J1X3 
6.242 
4.7-3 

9.31 
24.22 

47.49 

IO.VjO 
11.319 

9X»r. 

9.1^7 
4 1 .6">4 

7.1  J 
3.7.21 
7.M7 
8.7.H> 
39,151 

3.11* 
".7  '* 
2.0O8 
1.4*7 

41.95 
221.47 
25.59 
17.47 
14.06 

11.212 
19.76s 
M.<i6l 
21 .7IJ1 
21/H77 

14,s-J0 
16,M6 
*.77K 
19,0*3 
ld.li.Vl 

5„*»-. 
2,61* 
4JL>11 

19,47 
.;7.05 
'...7-.' 
29.48 

15.VS7 
.W17.I 
20,:tVv 
8.7*3 
25,*74 

I3.0U3 
13.7»r. 
6.910 
i:i,i.> 

8.1 20 
42,151 
6.7-90 

lira 

12.7.V7 

111.27 
324.16 
47.88 
27.11 
9.1.91 

16A> 
13,'I2> 
3ll.50f. 
50.39.-. 
161.12-.. 

13,522 
11.19* 
17.129 
11.1*3 
123.75* 

2,516 
2.1. H) 
13.377 
:i<.212 

:r7.:ni 

1-  ,71 

!:>  02 
_  78.10 

MM 

77.>':»'. 
19 .71" 
.V..727 
20,711 
22 .7H. 

59,475 
15.9.V.I 
28.271 
8.212 
12.749 

18.221 

3.750 
17.453 
72 -.29 

9,997 

:..|  14 
23.50 
4-V60 
152U»7 
78.41 

KJ.  17 
13.426 
11,2*., 

■ii.o:;i 

8,222 

8,9 15 
10.321 

7.1*1 
12J017 

6.4n2 

58 
3,102 
4,105 
11.014 
1.760 

w.os 

3036 
57.16 
91,65 
27.21 

14.1  W 

9,216 
12,M2 

Ui.173 

32  A  » 
5.729 
6.9:  ii 
5,V<I 
9,s^.i 

11.496 
3.517 
5,8*2 
3J7288 
3.614 

35.28 
61. .19 
M.*» 

5».« 
.46.66 

-  .'  .' 

11  7.23 
8.769 

-.ti-7 

.'>,  i  1 1 
..77<i 

3.182 
,,*•.'.. 

7 

2.829 
8..  ,3 
5,5*7 
4,428 

9.84 

51.97 
319X12 
175.4S 
113.57 

i:.  *  - 
9*93 
• 

:m  •■■ 

[H.1V7 

«.•••' 

...•71  I 
S.*6U 

.,-7 
4.4.K1 
2-174 
3.256 

.  HJ 

3....12 
93.88 
1  'X5 
47.6:4 
7.45 

n  -7-.1 

8JJ19 
•  i  .  , 
in...  ,i 
21,tiVJ 

7.573 
1.5.4) 

31AI2 
3.288 
.i. 

3,5ft, 
"J959 

:io^«in 

7  ■ 

6.112 

46.30 

8ri.S3 
'.•2.00 
2-ifJSO 
39.33 

!<•..••  1 
lr.77i. 

!  ,n|  . 
1 !  .977 

-  .--.i. 

1.0.1* 
7.  ... 
6.826 
8.491 

.i.  '  . 

6.6P, 
3,4  in 
2.1*7 
3.1*! 

a&ki 

P  7  07 
46.29 
32.04 
11.01 
u5.69 

; 1 1  ". 

21.1, P-s 

lM,7;is 
*.2I5 
I.i7., 

7.1  J.i 

I15..S7 

.....7 
29.1  - 

2,142 
88,88) 
117.*5I 
2.1  1. 
1.911 

30.57 
76  90 
»1 .36 

^6:67 

I. 1. (Nil 

10,677 

II,  Ho 

7  .so: 

16,71m 
2.178 
i. 

4,2<« 
.■1711 
5>7'. 
6J>.U 
6.126 

5S.85 
SJ.93 
247.10 
132  82 
117  J8 

ii.im 

22.7H2 
10.044 

1  •  ■  ;  1 1 

■  i 

:i.*.s| 
:  .  •  7 
; ;.  . 

3.1 '.9 
11.140 
.  .:■  • 

3  27' 14 
:«>18 

S8.08 
101.54 
158.60 
44.14 
75.70 

n  i  ..i 

'.l.lls 
1 1  A'M 

7.05a 

4.1K.I 

3,013 

43.1! 
7.51 
174.78 

a  Estimated,  b  Decrease,   r  No  population  lor  ls-n. 


Ineliidcs  13.01*  outside  t!ie  limits  of  Kb;i<b«  t'lly. 


Digitized  by  Google 


UNITED   STATES   OF  AMERICA 


1573 


Citlea  and  Towns. 


New  Albany,  Ind. 
Newark.  N.J  


Newark.  Ohio  ..... 
New  Bedford,  Mass  . 
Sew  Brighton.  N.  Y 
Now  Britain, Conn.  1 1>) 
.Nt*  Brunswick.  N.J 


Newburg,  N.  Y.  . ... 
Neu bur v port,  Mass. 

.Newcastle.  Pa  

Now  Haven. Conn .... 
New  Loudon, Conn. 

New  Orleans,  La  .  . . 
Newport,  Ky  ...... 

Newport,  K.  I  

New  Rochellc.  N.Y  . 
Newton,  Mass  


New  York.  N.  Y  

Norfolk,  Va   

Norristowu,  I'a 
North  Adams,  Mass 
Northampton,  Mass. 


Norwalk,  Conn  

Norwich,  Conn  . . . . 

Oakland,  Cal  

Oicden,  I  tali  

OadeusburK.  N.  Y. 


Oil  City.  Pa  . 
Omaha.  Neb  . . 
Oranire.  N.  J  . . 
Oshkosh,  Win 
Oswego.  N.  Y 


Ottawa  City,  III.  .. 
Otttimwa.  Iowa  . 
Owcnshorouiru,  Ky. 

i'adueah.  Ky  

Parts,  Texas  


Parker«l>urK,  W.Va. 
Passaic,  N.J.  ... 

Paterson.  N.J  

Pawturket,  K.  I. 
Peabody,  Mam  

Peakskilt.N.  Y  

Pensacola.  Kla  

Peoria,  III  

Perth  Amboy.  N.  J 
Petersburg,  Va  .  . 

Philadelphia.  Pa 
Phllllr.sl.urtr.  N.  J... 
Ph.enfxville.  Pa.... 

fc»Ark.::::: 


PittsbnrK.  Pa  

Pktsiletd.Masa 

Pltiston.Pa   

Plaiufleld.  N.  J.  .. 
Pluttsmouth,  Neb . 


Plymouth,  Pa   

Port  Huron,  Mich 
Port  Jen-is.  N.  Y.- 
Portland. Me  

Portland,  Ore  


Portsmouth,  N.  H 
Portsmouth.  Ohio  . 
Portsmouth.  Va... 
Pi.tt-.town.  Pa  .  .. 
Pottsville.Pa  


Pouirhlitepsie.  N.  Y 
Providence,  R,  I.  . 

Pueblo,  Colo  

Quincy,  111,   

Hulncy,  Mass  


Racine.  Wis  ... 
Raleigh.  N.  C ... 
Read! UK.  Pa  . 
Richmond,  Iud 
Richmond,  Va.. 


Population. 

Increase. 

1830. 

1 

1880. 

Numb'r. 

Per 

Cent. 

21,069 

ndj«o 

16.423 

45.822 

2.8.23 
33.24) 

14,270 
40.733 
16.423 

lyjur; 

18,603 

9. TOO 

12.679 
11  JfM 
17.106 

4J570 
13.888 
3.744 
7,207 
1.437 

48.66 
51.73 
29.53 
61.08 
8.47 

1  13.947 
ll.ftW 
81.298 

13,757 

18.049 
I  13.538 
1  8,418 
62,882 
10,567 

5,038 
409 
3,182 
18.416 
3,220 

1 

27.91  ' 
3.09 
37.80 
29.29 
30.56 

242.039 
24,918 
iy.457 
8.318 
94,379 

216,090 
20.4X! 
15.633 
5,276 
16.995 

25,949 
4.485 
3.764 
3.012 
7...M 

12.01 
21.95 
2:1.99 
57  66 
43.45 

1,515,301 
34>7l 
19,791 
lrt.074 

14.990 

1,206.299 
21.966 
13.063 
10,191 
12.172 

309,002 
12.905 
6.728 
.".  *vt 
2,818 

25.62 
58  75 
51.50. 
57  73 
23.15 

17.747 

16.1.56 
48,682 

w.ny 
11,662 

13.956 
15.112 
34.555 
6,069 
10.441 

3.791 
1.044 
14.127 

8>a> 

1 311 

27.16 

6.91 
40.88 

145.:« 
12.77 

m<m 

110.452 
11. 144 

a,i;»i 

21.142 

7,ti5 
aiii8 

13.207 
15.7  IH 
21.116 

3,617 
109.931 

7.088 

7:.. 

49.45 

rnisa 

42.68 
45  01 
3.44 

9.985 
14.001 

.  %na 

13,076 
8.254 

7.SS4 
9.004 

i..: ;: 

8  036 
3.9*0 

2.151 
4.297 
3.606 
5  040 
4,274 

27.46 

55.50 
57.87 
62  72 

107 

8,408 
13,028 
78.347 
27/>!U 
lO.Of.* 

6,562 

6,532 
51  ,031 
19,030 

9.028 

1.826 
6.196 
27,116 
8,603 
1.1311 

27.74 
W.45 
53.53 
45  21 
12>.2 

•j 

J  1,7. VI 
41, «2I 
9.512 
22.6tS) 

6,893 
6.845 

29.259 
4,808 

21.6.56 

2,783 
4J9U5 
11.71*5 
1,704 
1 4«4 

40.:r; 

71.66 
40.21 
97  s.! 
4.73 

1,046.961 
8 /.II 
*,.14 

yjwo 

847,170 
7.181 

«j>!82 

3.2113 
6.o;:i 

199,794 
1.4U1 
1,832 
6,749 

23.58 
20.37 
27.42 
210  71 
50>J 

238,617 
17.281 

10,302 

1 1  .UtVT 

8.392 

156,1819 
13.164 
7,172 
8, 1 25 
4,175 

82.228 
3.917 
2,S» 
3  142 
4,217 

52.58 
29.31 
37.87 
38.177 
10L01 

9.:m 

11.54.1 

y;«7 
36.425 

46,385 

6,065 
8>S3 
8.678 

33>io 

17.577 

3.279 
4,660 
649 
2.1.15 
28.SU8 

54.06 
52  46 
7.4H 

,  , 

iijjj.yo 

9,s27 
12,391 

13.268 
13.2V. 

1  1  117 

9.690 

n.!2l 

11,590 
5,:»05 

137 
1.073 

1  >78 
7.9*0 
s»J 

1.41 
•...I- 
16.19 
150.42 
6.7.2 

22,206 
i;t.'.ii.; 

2  1.5.5s 

31.494 

16,723 

20 .207 
101X.7 
3.217 
27.268 
10,570 

1.999 
27,2*9 

21,341 

4,226 
6,153 

9. 89  1 
26J>2 

6>i3.:w 

15.50 
•>.21 

21/111 
12.678 
5«  .661 
16,608 
hi  .1x8 

16.031 
9.265 
43.278 
12,742 
63,600 

4,983 
3.413 

15  ,ts3 

17.788 

31 .08 
S6,*4 

30jH 
27.97 

Cities  and  Towns. 

Population. 

Increase. 

1890. 

1880. 

Numl>er. 

Per 

Cent. 

Roanoke.  Va  . 
Rochester,  N.  Y. 
Rockford'.  Ill 
Rock  Island.  111. 
Rockland.  Me 


Rome,  N.  Y  

Rutland.  Vt  

.Sacramento,  Cal 

Saeluuw.  M Ich  

Saint  Joseph,  Mo  

Saint  I^uls.  Mo  

Saint  Paul.  Minn  

Salem.  Muss  

Salt  Lake  City.rtah. 
San  Antonio. Tex  


San  l>lei<o,  Cal   

Sandusky.  Ohio 
San  Francisco.  Cal  . 

SajiJosf,Cal   

Saratoga  Springs,  N.  Y, 

Savannah,  Ga 
Schenectady.  N.  Y  '. 
Scran  ton,  I'a  .  ... 

Seattle.  Wash  

Sedalia,  Mo  


Shamoklu,  Pa 
Sheboyiran.  Wis 
Shenandoah.  Pa. 
Slireveport.  La 
Sing  Sing.  N.Y 


Sioux  City.  Iowa  

Sioux  Kails,  S.  link  ... 
Soinervllle,  Muss 
South  Bend, Iud 
South  Bethlehem,  Pa 

South  Omaha.  Neb  

Sjiencer.  Ma*<  

Spokane  Kails.  Waeh.. 

SpriinrrteM,  III   

Spricgtield.  Muss  


Siirlnlleld.  Mo 
Sprlnirfleld,  Ohio.  . 
Stamford.  Conn  .  . 
Sterlton.  Pa. 
Steutx  iivllle,  Ohio 


Stillwater.  Minn 
Stockton.  Cal.  . . 
Streator.IU.. 

Superior,  Wis  

Syracuse,  N.Y. 


Tttcoma,  Wash  . 
Taunton.  Mass.. 
Terre  Haute.  Ind. 
Tiffin,  Ohio 
Tltusvllle.Pa. 


Toledo,  Ohio. . 
To|H.'ka.  Kans 
Trenton.  N.  J 
Troy.  N.  Y. ... 
luion,  N.J 


rttca.  N.  Y.  

Vernon .  Conn 
Vicksl.urir.  Miss 
Vlneeunvs.  Iud 
Waco,  Texas. 


Wultbaiu.  Mass   

Warwick,  It.  I 
Washii.Ktou.  I».  C  .  . 
Wuterhury.  Conu.. . . 
Watertown.  N.  Y ... 

Watertown.  Wis  

Wausau.WN.  

West  Bay  City.  Mich 

West  (  hester.  Pa  

Westtleld,  Mass  

West  Troy.  N.Y 
Weymouth,  Mass 


16. 159 
13H.K96 
*:,58-i 

13  t>.>4 
sil74 

14.991 

ii.  :>■*> 

26^186 
46;t22 
62J24 

451.770 
l.lt.l.V. 
30,801 
44.843 
87/573 

16,159 
18.471 
298.997 


11.975 

43.189 
19J902 
75,215 

42,8!  r? 

14,068 

14,403 
16, W 
15.941 
11.979 
9,!i'.2 

37>T»i 
10,177 
44/.L52 
21,819 
10.302 

8.062 
8,747 
!9.'rJ2 
24.96.: 
44,179 

21.8V) 

31,srf, 

15.700 
9.2.V) 
13fi9l 

1 1  J<  » 
11.424 
11.414 
11. 9S.! 
8S.1I3 

25.11s 
fJ  J17 
loxn 

8,07; 

81 .4.^4 
31,007 
57,458 
66,95.'. 
10.<>43 

44.007 
8,«iOS 

13;rr:t 
8A5! 
14.445 

18.707 
17.761 
2.UJ  :.V2 
2> /.I.. 
14.72.-, 

8.7  M 

9J7k; 
I2.9>1 

8 .1  rJ-S 
9^0,1 

12.967 


in 

«9,:i6.-. 

13,129 
11,.W 
7,599 

12,194 
12,119 
21.420 
29.541 
32,431 

350,518 
41,473 

27.563 
20.7i* 
20,550 

2.637 
15  A-* 
23:1. 97.9 
12.567 
s.iJ! 

13*55 
45A50 

9,561 

8.1M 
7,114 
10,147 
8,l«<9 
6,57» 

7,3<>; 

2.164 
24.93:; 
13.281) 

4.925 

l.-l 
7.ITO 

19.743 
33,340 

1.^22 
20,730 
11.297 

2.447 
12,093 

9/I.V. 
10,28V 

5.157 
<c) 
51.792 

1  Xfts 
21i'13 

7.  KT9 
9,016 

50.137 
1  ..452 
2-...91U 
56,717 
5,s|i> 

3:v.'H 

6^15 
11,814 

7J>0 
7^?.<5 

11.712 
12.161 
177/.2I 
17.S4*; 
10.697 

7.8-s! 
4^77 
6,197 
7.046 
7,587 

8, *20 
10,570 


44,'kKi 
10.455 


ir.l-'J 

4>'*i 

16,781 
19j«.l 

101.252 
91.683 
3^:18 
24,075 
17.123 

13.522 
2,63:1 

5.49:1 
3, V.I 

12,480 
r.i>47 

2v 

3ti;v04 
1.507 

6.219 
9/H5 
5.?.»7 
3^170 
9.771 

30.440 

8J013 
15J19 
8,'Wt9 

5;r?7 


49.83 
79.63 


7.57 

22.94 

«3.20 
23.18 
,Vi.81 
61.34 

28.89 
251.07 

11.75 
115  92 

8.1.32 

512.78 
16.62 
27.80 
43.71 
42.20 


45.75 
61.05 
1.112.48 
47.14 

75.99 
123.67 
57.13 
49.57 
42.17 

413^.5 


109.18 


11'81  17.16 

19/.72  5^592.00 

5  J220  26.44 

10,839  32.51 


15,128 
11. MS 
4.4<Xl 
6,803 
1J01 


2:15.02 
53.86 
38.97 

27S.0I 
10.7« 


2J05  ,  i'4.35 

4.112  40.28 

CJ57  I21.:il 

36^151  70.19 


3,179.23 
19.96 
16.0:; 


31  .Wis 
4^15 
4.175 
2i'22 
n973 

31 ,297 
lo/oo 
27,548 
4J09 
4. 794 

10.093 
1,893 
1  J.V9 
1,173 
7,150 

6j9tH> 
5^97 
52.768 
10.810 


oio: 


872 
4^76 
6/*4 

982 
2.218 

4.147 
296 


62.42 
1O0.'j7 
92.10 
7.42 
81.96 

29.76 
27.:!8 
13.20 
15.27 
98.01 

59.73 
46.01 
29.71 


37.66 

11.06 
116.34 
102.92 
13.94 
29.23 

47.03 

MM 


a  Dfcerea.se.      No  population  for  1880. 


b  Includes  New  Britain  City,  not  separately  returned 
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UNITED   STATES   OF  AMERICA 


Cltlee  and  Town*. 


Wheeling,  W.  Va.. 

Wichita.  Kan*  

Wllkesbarre.  Pa. ... 

Wllllamsport.  Pa 
Wlllimantic.  Conn 
Wilmington,  Del. . 
Wilmington.  X.  C. 
Winona,  Minn.  

Winston.  X.  C  

Woburn.  Maes  . . 
WoOtmockel.  K.  I.. 
Worcester.  Mm*  . . 

Yonkers,  N.  Y  

York.  Pa  .  .. 
Yountt^Unvn.  Ohio 
Zam-isvllle,  Ohio. 


Population. 

1*90. 

1KS0. 

Xumber 
• 

Per 

Cent. 

35,013 
37.71S 

Oft  — 9T 

4.911 

21.339 

4,276. 
18.94-i" 

14,379 

13.91 
385.71 
C1.61 

27.L« 
S,W* 
61.  m 

au.ttv; 
i.i.  m 

1H.934 
6  WIS 
42.47S 

17,:mo 
io,aos 

R,I9X 
2,<H0 
ISAiM 
2.7*»i 
8.000 

43.30 
30.87 
44 .02 
15.«0 
7k  37 

SjOlS 
l.i.l'.'.l 

an,**! 

2.MI 

w.y«i 

Ni.UW> 

5.164 

4.7.-U 
2(i;«>4 

1N3.W 
23.49 

J9.7S 
•45.23 

:«.iW3 
91.79:1 
:ci.£.i» 

21.0UK 

IX.  Hri 
to 

l.i.ttl 
l-.u 

13.111 

tutu 

17.7.V> 

v.* 

«9.i6 
49.16 
110.23 
15.99 

The  Superintendent  of  the  Census  of  1890  in  clos- 
ing his  special  report  on  the  urban  population, 
Bays  :  In  defining  what  constitutes  a  city  in  each 
case  the  Census  (.Mice  has  consistently  maintained 
the  policy  of  including  only  such  population  as 
lives  within  the  charter  limits,  because  no  other 
defined  limits  exist.  In  many  cases,  however,  this 
does  not  give  to  the  city  all  the  population  which 
naturally  belongs  to  it.  There  may  be  populous 
Buburhs.  which  are  to  all  intent  and  purposes  parts 
of  the  city,  whose  inhabitants  transact  business 
within  the  city,  who  are  served  by  the  same  post- 
office,  etc.,  but  who.  living  without  the  charter 
limits,  are  not  included  in  the  city's  population. 
Of  this  our  greatest  city,  New  York,  is  a  forcible 
example.  Within  a  radius  of  fifteen  miles  of  the 
city  hall  on  Manhattan  Island  the  people  are  in 
effect  citizens  of  N'ew  York,  so  far  as  their  business 
and  social  interests  go,  although  politically  they 
live  in  different  cities,  counties  and  states.  This 
body  of  population,  the  commercial  metropolis  of 
the  country,  contains  a  population  considerably  in 
excess  of  3,000,000,  or  two-thirds  that  of  London, 
which  is.  similarly,  a  congeries  of  municipalities. 
Next  to  London,  5>ew  York  and  its  suburbs  form 
the  largest  city  of  the  globe.  Other  cases  are 
those  of  St.  Paul  and  Minneapolis,  whose  corporate 
limits  join  one  another,  and  Bristol.  Tenn.,  and 
Bristol,  Ya.,  two  corporations  whose  line  of 
division  follows  the  middle  of  the  main 
street  of  the  city,  and  which  have  a  joint  popu- 
lation of  ft£29.  Texarkana,  Tex.,  anil  Texarkana. 
Ark.,  is  a  similar  case.  Knoxville,  Tenn., has  large 
suburbs  immediately  adjoining,  whose  population 
would,  if  added,  increase  it  to  very  nearly  10,000 
inhabitants. 

The  rate  of  growth  of  many  of  these  cities, 
especially  those  situated  west  of  the  Mississippi 
River,  has  been  amazing.  Chicago  has  added  over 
half  a  million  to  her  inhabitants,  thus  more  than 
doubling  her  size  in  ten  yearB.  Minneapolis,  St. 
Paul,  Omaha.  Kansas  Citv,  and  Denver  have  ex- 
panded to  triple  or  quadruple  their  former  size, 
while  all  over  the  west  smaller  cities  have  sprung 
up  as  if  by  magic. 

Population    and  Area  up  Fifty  Cities  of  the 
United  States  by  Square  Miles  and  Acres. 

In  the  following  lists  ninteen  other  cities  would 
have  been  included  had  it  not  been  for  the  lack  of 
data  not  reported  to  the  CenBiis  Department  in 
time  for  use  in  the  tabulated  summaries  prepared 


by  that  department.  The  missing  figures  except  for 
population  (for  which  see  page  4o5  of  these  Re- 
visions and  Additions)  were  from  Pittsburg,  Pa., 
Jersey  City,  N.  J.,  Louisville,  Ky.,  Kansas  City,  Mo., 
Providence,  R.  1.,  Allegheny,  Pa.,  Albany,  N.  Y., 
Columbus,  O.,  Richmond,  Va.,  Paterson,  N.  J., 
Scranton,  Pa.,  Atlanta,  Ga.,  Memphis,  Tenn.,  Wil- 
mington, Del.,  Dayton,  O.,  Troy,  N.  Y.,  Grand 
Rapids,  Mich.,  and  Reading,  Pa. 

The  total  population  of  the  fifty  cities  (as  shown 
in  table  on  opposite  page)  in  1890  was  10,095,370. 
The  area  in  square  miles,  and  the  density  of  poj>- 
ulation  are  given  for  convenience  of  comparison. 

Washington,  District  of  Columbia,  is  considered 
as  a  city  proper;  that  is,  it  includes  the  area  and 
population  inclosed  within  the  actual  municipal 
boundaries,  and  not  those  of  the  District  of  Co 
lumbia. 

The  area  of  New  York  includes  the  islands  in  the 
East  River,  (having  an  aggregate  of  520  acres)  l>e- 
longing  to  the  twelfth,  ninteenth,  and  twenty-third 
wards.  There  being  no  way  to  separate  the  popu- 
lation of  these  islands  from  that  of  the  city  proper, 
the  area  must  be  included  in  the  whole. 

The  area  given  for  Fall  River  comprises  all  ex- 
cept portions  of  the  Bth  and  9th  wards,  the  area  of 
which  the  city  engineer  reported  to  the  Census 
Agent  had  never  been  measured. 

Of  the  Hfty  cities  included  in  the  foregoing  tables, 
twenty-two  have  a  population  of  over  100,000  each 
and  a  total  of  8,737.(>4K,or  13.96  per  cent,  of  the  total 
population  of  the  United  States. 

The  average  density  of  population  in  these 
twenty-two  cities  is  10,190.03  to  the  square  mile, 
or  15.92  to  the  acre.  There  are,  however,  enormous 
differences  in  the  ratios  of  population  to  area  in- 
eluded  in  the  city  limits  of  these  various  cities. 
This  ratio,  stated  in  round  numbers  as  persons  to 
the  acre,  ranges  from  4  in  St.  Paul,  5  in  Minneapolis, 
9  in  Omaha,  10  in  New  Orleans  and  Buffalo,  11  in 
Chicago  and  Denver,  12  in  Saint  Louis,  to  59  in 
in  New  York,  48  in  Brooklyn,  31  in  Washington, 
and  30  in  San  Francisco.  For  the  other  lnrger 
cities,  the  figures  for  population  per  acre  are,  in 
round  numbers,  Baltimore,  21;  Boston.  20;  Cincin- 
nati and  Milwaukee,  19  each-;  Cleveland,  Detroit, 
Indianapolis,  and  Newark,  lit  each  ;  Nashville,  14; 
Rochester  and  Philadelphia,  13  each. 

These  ratios,  however,  give  no  information  as  to 
the  difference  in  density  of  population  in  the 
actually  built-up  portions,  as  will  be  seen  by  com- 
parisons of  the  density  figures  forwards  in  some 
of  these  cities.  Thus,  in  New  York  City  the  num- 
lier  of  persons  per  acre  ranges  from  474  in  ward  ten 
to  3  in  ward  twenty-four;  in  Chicago,  from  116  in 
ward  sixteen  to  2  in  wards  twenty-eight  and  thirty- 
three  ;  in  Philadelphia,  from  163  in  ward  three  to  1 
inward  twenty-three;  in  Brooklyn,  from  198  in 
ward  sixteen  to  li  in  ward  twenty-six;  in  Boston, 
from  204  in  ward  eight  to  3  in  ward  twenty-three; 
in  Baltimore,  from  141  in  ward  ten  to  3  in  ward 
twenty-two;  in  Cincinnati.from  HS2  in  ward  thirteen 
to 3  in  ward  thirty;  in  Buffalo,  from  IX)  in  ward  two 
to  1  in  wards  twelve  and  thirteen;  in  New  Orleans 
from  5fi  in  ward  fen  to  2  in  ward  nine ;  in  Milwaukee, 
from  43  in  ward  two  to  7  in  wards  seventeen  and 
eighteen  ;  in  Newark,  from  t>4  in  ward  fifteen  to  4 
in  ward  ten  ;  in  Minneapolis,  from  38  in  ward  six 
to  1  in  ward  ten  ;  in  Saint  Paul,  from  42  in  ward 
four  to.l  in  ward*  two  and  ten;  in  Rochester,  from 
59  in  ward  thirteen  to  I  in  ward  fifteen. 

Army  and  Navy  ok  tiik  United  States. 

For  the  latest  statistics  of  the  Army  and  Navy 
see  those  articles  in  these  Revisions  and  Additions. 
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New  York  

Cuiearo 
Philadelphia  . 
Brooklyn  

Ixmia... 


Boston  

Baltimore. 
San  Francisco 

Cincinnati  

Cleveland  


Buffalo  

New  Orleans 

Detroit   

Milwaukee  . . 
Washington 


Counties. 


X.  Y. 


New  York. 
Cook.  II!  . 
Philadelphia.  Pa 

KiiiRS.  N  Y  

Missouri  


Suffolk,  Ma*»  

Maryland   

shu  Francisco.  Cal 
Ilninllton.  Ohio 
Cuyahoga,  Ohio .... 


Krie.  X.  Y     

Orleans.  Ln   

Wayne.  Mich   

Mil  waukee,  Wis  . . .  . 
District  o(  Columbia. 


Newark.....   Kssex,  N.J    .  ... 

Minneapolis  J  Hennepin.  Minn 

Omaha  

Rochester  

.Sniut  Paul  


Denver 
Iiultuuapoll* 
Worcester 
Toledo 
New  Haven 


Arnpabot',  Coio  

Marion.  1 1 id   

Worcester.  Man  . 
l.ucns,  Ohio 
New  Haven.  C  ouu. 

Lowell    Middlesex.  Mhhs.. 

Nuslnill.;   Dn\  Idson.  Tenn  ... 

Fall  Kfver   ...      Hri-tot.  Mass 


Douglas,  Xehr   

Monroe,  N.  Y   

Uamscy.  Minn..  


C  uniljridk'e 
Camden 


Middlesex.  Mass 
Camden,  X.  J 


Trenton  

Lvnu  

Hartford 
Kvansvllle 
Lo*  Angeles 


I  .aw  retire.  . 
Hohokeu  . 

DnUaa  

S'.nix  City, 
iv.rtlaml. 


Mercer.  X.  J  

1-xeX.   Mllss   .    .  .  . 

Hartford.  C'onti 
Vanderhurn.  Ind 
Los  Anpcles.L'al. . 


Holyoke  .  , 
B:tiuhamptoii 

riuluth   . 

Klmira  

Davenport 


Canton  . . . 
Taunton  . 
I.a  Crosse, 
Newport 
Koekford 


Kssex.  Maxiv 

Dallas.  Texas 
WondMirv.  Iowa 
Cumberland,  Me 


Hampden.  Mass 
Itroimii  ,  N  Y 
Saint  Louis.  Minn 
ChelllUUK.  X.  Y 
Scott.  Iowa  


stark.  Ohio  

Itnstcl   Mass  . . 
I.n  Crosse,  W 
Ciiinpliell.  Kv 
\Viuncl>a*!0,  ill  . 


Population. 


i/.15,soi 

1.046,964 


451 .770 
44S.177 

431.439 

29*  .997 


•201,353 

255.664 
212.01.-9 

aj.">>7t; 

201.16s 

202,97s 

1<M.73H 

uti.i'.a 
DCS.MW 
133,150 

:  •  .71 

105.4% 

M.t.Yi 
M.434 
81.29*. 

77.6!*i 
7>i  16* 
7  .  . 

70  its 

57.-i.5s 

55.727 

53.230 

50.7  V, 

5ojn>.'. 

4l.n54 

i.;,r.t.s 

3S.OT.7 
37.800 


35.637 

35,005 

:  .: 

19.71  is 

a;,s7-.' 
26, ink 

25.11* 

25  .om 

•J  1.90s 

•i;..si 


Area. 


Square 
miles. 


ill  122 

160.57 

129.39 
ati.+o 

61.85 
35.28 
15.40 


24.88 

39.04 
37.09 
20.59 
17.00 
10.24 

17.77 
51. '.7 
24  ..'hi 
15.60 
51.12 

: ..  i  ■ 

I11.07 

31.02 

19.72 
'17.56 

1 1  - 1  "> 

H.  44 

10.95 

4.31 

3.M 
lti.1,1 
1  I  iv, 

I  I.' 

27.00 

i.  f.7 

I.  17 

7.61 
3O.90 

:.  !•■> 
U'.oi 
3.23 
4  45 
4.11 

' 

47.10 
X.VJ 
1.20 
0.37 


Acres. 


25,740.80 
102.7tH.S0 
82.809.60 
16.tt.i4.40 


22,'.?.l.20 
Is.163.fl0 
9,891.40 
16,000.00 
15,923.20 

24,<JV>60 
23.7if7.00 
13,177.00 
10.8s0.00 
OA'vi.60 

11,372  80 

33,00*00 

15.6SO.0u 
tf.984.00 
32.tM8.su 

9,91.1.00 
0,4 11.80 
21.772.80 
12,620.80 
4,838.10 

7.19(1.00 
5,101. HO 
7.1 10S.II0 
:l.73|,20 
2,777.1  W 

2 .528.00 
0.SO9.t» 
9.3*2.40 
2,82s. SO 
17,061.00 

■1.26s. so 
910  Mi 
I  > 
19.77L JO 

:>-.,h, 

2.517.20 

t..rj."'.i» 

2.067  .-J  t 

2.MS.CO 
2,s22.IO 

4,  on 

30,'t  10.00 
5  J 11. ell 
7>.- .-o 
4j07<  >.») 


Population 


mile. 


87j675.31 
6*49.66 

VJ&Z1 

12,711.93 
15.307.9S 
19,140.04 
11,876.32 
10,504.54 

6.54S.77 
6/>25.72 
9.998.33 
18J027JB 
19*22.07 

10,21 12.41 
8.188.27 
5.732.73 
N/hS3.<IS 
2,5*9.58 

6.SSSU5 
10.470.31 
2,188.39 
1.129.51 
10,753.70 

0.96.S.25 
9.0:21.64 
6.79 1,  21 
12,1111.66 
13,136.18 

14,5>i.33 
5 .237.50 
.'1,61X1.97 

ll.iKi.26 
1.S25.91 

6,694.75 
29  J. 92 .52 

4i',v;  i.i 

1.22.1.50 

ii.5ii.y;. 

s  .951 .02 
3.iso.55 
10.252  $• 

"  6£75.96 

row .1.12 

3.K51.32 

.'i.oo;:.  ty 
2n,7'^.6ii 
3, 702.^5 


51  K7 
10.70 

:.u.i 
1  - 

11.51 

19.86 
23.92 
»  .22 

16^41 

10.33 
10.20 
15.62 
1S.79 
30^7 

15.99 
4.98 
6.96 

13.41 


10.76 
16A3 
3.M9 


10.S) 
14.10 
10.G2 
18.77 
20.99 

22.73 
6.18 
5.67 

17.94 
2.85 

10.16 
46.39 
7.71 
1.91 

22.67 


r. 

16.02 
10.43 
l'.",2 

6.02 
0.84 
4.79 
S2.45 
5.78 


There  were  in  lsDl  ten  navy  yards  and  stations, 
namely:  Brooklyn.  Portsmouth,  Charleston. 
.I.f.isjnp  Island,  New  London,  'Washington,  Norfolk, 
i'ensaoola,  Mare  Island,  and  I'ort  Hoyal.  Of  the^e 
i'.rnoklyn,  I'orlsmoiith,  Norfolk,  Mare  Island,  and 
Port  Royal  are  used  as  construction  yards.  At 
Washington  there  is  a  manufactory  for  the  com- 
pletion of  heavy  ordnances. 

CONORESSIONAI.  CKMKTKKV  OK  TltK  UNITED  STATES. 

By  the  Act  of  May  12,  Is7f\  it  is  provided  that 
"hereafter,  whenever  any  deceased  Senator  or 
nioniW  of  the  House  of  Heprnsentaiives  shall  lie 
actually  interred  in  the  Congressional  Cemetery, 
so  called,  it  shall  be  the  dntv  of  the  Sergennt-iU- 
Armsofthe  Senate,  in  the  case  of  a  Senator,  and 
of  the  Sergeant-at-Arms  of  the  House  of  Repre- 
sentatives, in  the  case  of  a  member  of  the  House, 
to  have  a  monument  erected,  of  granite,  with  suit- 
able inscriptions,  and  the  cost  of  the  same  shall  be 
a  charge  upon  ami  paid  out  either  from  the  con- 
tingent fund's  of  tho  Senate  or  the  ilo'jsuoi  Repre- 


sentative!), to  whichever  the  deceased  may  have 
helonged,  and  any  existing  omissions  of  monuments 
or  inscriptions,  as  aforesaid,  are  hereby  directed 
and  authorized  to  be  supplied  in  like  manner:  and 
all  laws  upon  the  subject  of  monuments  in  the 
Congressional  Cemetery  are  hereby  repealed." 

Seed  Fahms  in  the  United  States. 

The  production  of  seeds  was  the  first  time  made 
a  subject  of  census  inquiry  in  1W0.  The  report 
prepared  by  J.  II.  Hale  under  the  direction  of  M. 
Whitshed,  special  agent  in  charge  of  the  Depart- 
ment of  Horticulture,  was  made  after  personal 
application  for  the  statistics,  of  seed  farm  proprie- 
tors and  dealers  throughout  the  United  States.  It 
showed  thai  I  here  were  in  the  United  States  in  the 
census  year  o!«i  farms,  with  a  tol  al  of.  1ti!),Hitl  acres, 
devoted  exclusively  to  seed  growing,  of  which 
lW,StJ7i.4  acres  were  reported  as  producing  seeds. 
Of  these,  12,9415  acres  were  devoted  to  beans,  l.'.'DS 
to  cabbage.  i)|*l  to  beets,  10.21U  to  cucumber?,  71  to 
celery,  lG.lKH  to  6weet  corn,  R),322  to  field  corn, 
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I  to  squashes,  7,971  to  peas,  5,145*  to  muskmelons, 
to  radishes,  and  4,356  to  tomatoes.  The  696 
iarms  reported  represent  a  total  value  of 
farms,  implements,  an'l  buildings  of  $18,325,935.86, 
and  employed  in  the  census  year  13,500  men  and 
1,541  women.  2.r>8  of  these  farms  are  in  the  North 
Atlantic  division,  with  an  average  of  185  acres  per 
farm.  In  the  North  Central  division  there  are  157 
seed  farms,  with  an  average  of  555  acres  per  farm. 
The  seed  farms  in  Iowa  and  Nebraska  average 
695  acres,  several  being  nearly  3,000  acres  in  extent. 

Shipping  on  the  Great  Lakes. 

The  total  number  of  vessels  on  the  great  lakes 
of  the  United  States.  Jan.  1,  1890,  was  2,744;  total 
gross  tonnage  924,472;  estimated  carrying  capacity, 
1,254,271  tons  ;  commercial  valuation,  148,809,760. 

The  following  table  gives  the  classes  of  vessels 


Classes 


Sidr 


Steam  Vessel*, 
■wheel  lutasenger. 


Propeller*  carrying  both  passengers 

and  freight  

Profilers  carryitiK  freight  only 

Tu«t»  

Kerry  

I'lcaxure  yacht*..   

Pile  drivers    

Band  dredges    

Sand  bMK   

Fire  boat*.  

8  n'«m  lighter*.   

Ui  elaailfled  sle/iiu  ve«ae!d  . 

Sail  and  Curigged  Vessels. 

Schooner*  

Lake  tiari 

Scow* .. 


No. 

Ton- 
nage. 

Com'cial 
Value. 

07 

30.270 

2^1.1,100 

.W 

I43JP8S 

10.SW7.900 

«t 

23.320 .200 

495 

25.103 

2jGI7.S00 

*1 

4.707 

499.500 

2.195 

:«i,700 

15 

247 

m;ioo 

4 

;«« 

14.000 

M 

6j000 

6X1 

195.0O0 

4 

:m 

14. 0W 

58 

2.964 

228,000 

9159 

1R."»,776 

4,240,900 

an 

138.404 

3,463,500 

7 

996 

9,OoO 

47 

l.aia 

A.M 

1  1 

17 

Of  these  vessel*  there  were  on  Ijikc  Superior  167:  on  I-akes 
Huron  and  St.  Clair,  72«:  Lake  Michigan.  IjOM;  Lake  Erie, 
664:  Lake  Ontario.  1H1,  and  St.  Lawrence  Klver  and  Lake 
Chatnplain,  32 

Nurseries  in  the  United  States. 

The  material  from  which  the  following  summa- 
ries were  made  were  reported  direct  from  the  nur- 
serymen by  filling  up  blankB  sent  out  from  the 
Census  Office  in  1890.  The  tabulations  show  that 
there  are  in  the  United  States  4,510  nurseries,  val- 
ued at  *41,°78,835.80  and  occupying  172.80H  acres  of 
land,  with  an  invested  capital  of  $54,425,669.51,  and 
giving  employment  to  46,657  men,  2,279  women, 
and  14.200  animals,  using  in  the  propagation  and 
cultivation  of  trees  and  plants  $1190,606.04  worth  of 
implements.  Of  the  acreage  in  nurseries  95,025.42 
were  found  to  be  used  in  growing  trees,  plants, 
shrubs,  and  vines  of  all  ages;  and  the  figures, 
based  upon  the  best  estimate  of  the  nurserymen, 
make  the  grand  total  of  plants  and  trees  3,386.855,- 
77«.  of  which  518.016,612  are  fruit  trees,  685,603,396 
grapevines  and  small  fruits,  and  the  balance  nut, 
deciduous,  and  evergreen  trees,  hardy  shrubs,  and 
roses.  The  largest  acreage  is  devoted  to  the  pro- 
duction of  apple  trees,  viz. :  20,232.75  acres,  number- 
ing 240.570,666  young  trees,  giving  an  average  of 
11,890  per  acre,  while  the  plnm,  pear,  and  peach 
have,  respectively,  7.826.5.  6,854.25.  and  3,357  acres, 
producing  88,494,367.  77,223.402,  and  49.887,894 
young  trees,  or  an  average  of  11,307,  11.266,  and 
14,861  trees  to  the  acre. 

The  following  shows  the  acreage  and  average 
r.nmber  of  trees  or  plants  grown  per  acre,  Bever- 
allv,  and  the  total  plants  of  each  kind  in  the 
United  States  in  1890: 


Tree*  or  Plant*. 


Number  of 


Apple   

A prieol   

Clierrv  

V\K   

Lemon  .  , 

Lime   

Nectarine  

Olive  

Orange   ... 

Peai'  b   

lVnr  

Plum  

Pomelo  

Prune 

Quince    

Nut.  

Deciduous   

Kv.nrie.ii.   

Hardy  shrubs  

Kose   

Grapevine*        ...  . 

struw  berry  

KaoplM-rry.  

Blackberry.   . 

Currant  

Gooseberry  

Miscellaneous  fruit 
tree*  and  plants. 


26* 
3,i.» 
*».'; 
711 
ti 
50 
26 
*W»?  i 

6*54',, 
7,»-t'1 
14 

5v« 
.'.:•> 

12,342 
»,014>^ 
2.8S11 , 

6.673 
4.433 

2.021 
1.000', 

1.477 


Average 
No.  grown 
per  acre. 


10.  :>i2 

11.  To  I 
0.WH 
10.6S8 

I. 4,004 

12.  M<! 
7.191 

II.  Ml 

iiaoo 

11.307 
6.761 
12,964 
1Un5 
10j072 
105.121 
95.031 
IS,'"* 
1 1 ,295 
28.052 

ui  .i:>7 
15.025 


2I.4S2 
14,047 


Total 

ber  g 


240.57U,06A 
S. III. It* 
SH.2.16.2.M 
742.2HJ 

<•..'.. 
fiT.i  ,»,73 

ikmjuia 
4,.'io,:wi 

49.*!>7>94 
77,223,402 
88.134  A" 
KI.700 

7.C2ri.ooo 

6j047.fi.-0 

13.hi3.oog 

l,2y7.40*.Jf.7 
822.03-.  .24 
46.072. \*> 
.'..9IWI 
159.1:43,24* 
271.luv.Ai 
(•1,4.-7.401 
lu5.;.10M.. 
49,:t76,8u*F 


K  I' Mil  EH  OF  Nl'KStUIBS,  TllLIK   AcltEAOE.  ANU  CAPITAL  In- 
VESTRO. 


Stales  and  Territories. 


The  Culled  Slate* 


North  Atlantic  division 

Maine  

New  Hampshire  

Vermont . 

Massachusetts   

Rhode  l-liilid  

Connecticut  

New  York   

New  Jersey  .   

Pennsylvania  

South  Atlantic  division 

Delaware  

Maryland.. 

District  of  Columbia  . 

Virginia  

Wot  Virginia   . 

North  Carolina   

South  Carolina  .  

Georgia  

Florida  

North  Central  dlvlslou: 

Ohio  

Indiana  

Illineis  

Michigan.  

Wisconsin  

Minnesota  

Iowa   

Missouri   — 

North  Dakota.   

South  Dakota  

Nebraska  

Kansas  . .   — 

South  CWitral  division: 

Kentucky  

Tennessee  

Alabama .   

Mississippi   

Louisiana   

Texas   

Arkansas  

Western  division: 

Colorado   

New  Mexico  

Arlrotia  

I'tah   

Idaho   

Wa-liingtou.  

Orrgno  , 

California  


Numlrt-r  of 
Nurseries 


4510 


43 

5 
17 
120 
9 

BO 
MO 
145 
311 


X, 

■5 

54 

•a 
:u 

16 
137 


SKI 

223 

434 

155 
117 

a> 

183 
229 

n 

27 
177 


VJ 

M 
ir, 
l  . 
24 

97 


1 

17 
- 

•J7 
Si. 
1.* 


Acres  of 
Land. 


172.H06 


Total  Capital 
Invested. 


at 

7.-) 
IJW1 
4& 

21*10 

5,*ta 


72T. 

i,44;i 

120 

i.m 
(as 

1*50 
70 
812 
1,1574 


H5.790 
ft.  If.! 
17.SI2 
S.0I5 
lA-'.l 
1.726 
'1,019 
15,190 
% 
!#6 
15JM1 
11.132 


1121 
1.642 
97.'. 
505 

707 


C37 
70 
82 
193 
24  S 
435 
1,W 
11.1M 


308.177^0 
14^00  CI 

4<;,,if«i.M) 

l,773^ri  .01 
.W/rtu".i 
HM.071.i7 
12.202.844.fiO 
1,970  AG.90 
4J10J«5» 


1&S*51.15 
619/400.00 
125,000.05 
922.172.M 

S77.9iVi.ui 
450,224.63 


4.1782ilS.!3 
1A-S3.611  91 
4.778J08S.V4 

869,491.10 

492.277/s. 

653 ,433  .*  I 
l,501.7J0.7.v 
2.932.473.24 
45,500.00 

126,749JS> 
M79AVi-04 
1,«!S,7W>1 


504^9S.7C. 
1J0I537I 

4.V.JOI0  14. 
73.284  Mi 

170,400.141 
lplll.!t*l -.1 

119XX..W- 


16J.916JW 
16.2UOO0 
8^00  00 
83,810  00 

172J)rtH41 

loo^ao.oo 

2->-M->  "J 

4^r?i*-jo.4S 
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The  following  United  States  census  summaries  for 
1890  inelude  the  number  of  these  animals  employed 
only  on  farms  which  contain  each  three  acres  and 
over,  and  show  that  in  the  states  and  territories 
there  were  on  hand,  June  1,  1890,  14,976,017  horses, 
2,248,936  mules,  and  49,109  asses ;  that  in  1889  there 
were  foaled  1,814,404  horses,  157,105  mules  and  7,957 
asses;  that  there  were  sold  in  the  same  year  1,309,- 
557  horses,  329,995  mules,  and  7,271  asses,  and  that 
there  died  from  all  causes  765,211  horses,  mules, 
and  asses  during  the  same  period. 

The  increase  of  horses  from  1880  to  1890  is  shown 
to  be  44.59  per  cent,  as  against  44.95  per  cent 
between  1870  and  1880.  The  increase  of  mules 
from  1880  to  1890  was  26.66  per  cent. 

Of  the  aggregate  number  of  horses  and  mules  in 
the  whole  country,  June  1, 1890, 86.95  per  cent  were 
horses  and  13.05  percent  were  mules.  The  North 
Atlantic  group  of  states  had  the  smallest  propor- 
tion of  mules,  2.41  per  cent,  while  the  South 
Atlantic  group  had  the  largest  proportion,  32.04 
per  cent,  as  against  67.96  per  cent  of  horses. 

The  census  summaries  by  states  and  groups  of 
states  are  as  follows : 


States  and  Territories. 


The  United  States 
Atlantic  Division. 
hire  


Xorlh 
Maine. 
New  Ham 

Vermont"   

Massachusetts  

Rhode  Island  

Connecticut  

New  York.  

New  Jersey  

PensyJvania  

Sonth  Atlantic  PtrUion. 

Delaware  

Maryland   

District  of  Columbia  

Virginia  

Went  Virginia.   

North  Carolina.  

South  Carolina.   


>rgia 
ridn  . 


Flo 


Sorth  Ctutral  Pii  ltton. 

Ohio  

Indiana  

Illinois  

Michigan  

Wisconsin  

Minnesota.  

Iowa  

Missouri  

North  Dakota. ... 
South  r 
Nebraska . 
Kansas.  . . 


.-vwrM  C'-r,!ra!  Diviriun. 

KentncitT  

i  ••«•«-'.•  

AIhIviihu   

MU  .hm;  w  

I.ouisiKtia   

Tuns..   . 

<  kklaJimnn 

Arkaiii«in  


We*Urn  Dlrifion. 

Montana  

Wyoming  

Colorado  

New  Mexico  


Utah 

Nevada  

Idaho  

Washington. 
Oregou . 
California  - . 


[  Horses. 

Mules. 

Asses. 

14/176.017 

2.246 .936 

49.109 

109.156 

'  248 

30 

52. 458 

115 

y 

313 

17 

63,6:18 

1  ft] 

39 

49 

2 

43.761 
664.430 

2*7 

12 

4  386 

2>'i0 

6^360 

8,166 
2»'"l.-i 

61 

828 

25356 

4.790 

29 

14364 

97 

40 

1 

212JI3I 

37,119 

414 

154,721 

7321 

169 

131,  IM 

99.2P9 

712 

59388 

86373 

283 

103301 

1&6.860 

517 

81,087 

9/124 

MI 

880.677 

18,  m 

360 

730.085 

58,668 

976 

1,335,289 

106,  IS) 

1.696 

616.117 

3.670 

152 

160.740 

5,406 

m 

461309 

9,315 

196 

1312,079 

40,746 

902 

916.191 

246.102 

6.441 

130,931 

8jfi65 

44 

250306 

7322 

119 

626,789 

•  44372 

540 

9.'i0,30i> 

93332 

2,005 

401356 

146321 

5. 128 

311>43 

198.172 

5.467 

121307 

i:a*i 

90S 

J  56350 

155.712 

1.043 

126.777 

87/«» 

4*9 

1325376 

2203«> 

6.836 

25351 

4*82 

41 

180  36" 

124,888 

1.600 

144XK 

949 

lfi 

87.403 

1.1  S5 

57 

155,170 

6444 

1.996 

38,130 

2.409 

5,958 

15,789 

637 

m 

M.-oi 

1,122 

4S2 

56,788 

1332 

91 

84,135 

976 

36 

153.770 

U12 

33 

224,962 

4.750 

190 

405313 

52385 

1.649 

Production  or  Cotton  in  the  United  States. 

The  manufacture  of  cotton  in  the  United  States 
has  been  rapidly  growing  in  recent  years.  At  the 
census  of  1880  there  were  found  to  be  756  manu- 
factories for  materials  solely  for  cotton,  with  a 
capital  of  $208,280,445,  the  number  of  spindles  was 
10,653,435  (12,000,000  in  1882);  of  looms,  225,759; 
hands  employed,  174,659;  cotton  consumed,  1,670,- 
344  bales  (750,343,981  lbs.),  valued  at  $86,945,728; 
producing  materials  valued  at  $192,090,000. 

The  following  are-some  statistics  of  cotton: 


Year. 

1'roductiou. 

Imports. 

Exports. 

Refn'd  for 
Home  Con- 
sumption. 

1880 
ISM 
18*5 
1«86 
18X7 
1.VA 
1889 

lb*. 
2,771 .797 39K 
2.757.544,422 
2.742,906,011 
3,1 82,305 .ri.V.1 
3.167;J78.443 

:;,4W.i72,3»i 

3.41,7,408.499 

11m. 
3.547.792 
7.018.492 
6.115.680 
6.072.334 
3.9243A1 
5.497,5*2 
7,973339 

lbs. 
1322395,843 

lj«3«».(n6 

1J«3,268,7S2 
2,069314,405 
2,170,173,701 
2,264,;<24.71W 
2,385,004,628 

!)>»: 

953.049.  IK> 
900 3rf7 .448 
854  312.969 
1.128, 063  3.«8 
991.129,273 
1,180,346.185 
1360376,910 

The  value  of  cottons  of  domestic  manufacture  exported 
from  the  United  States  were  from  14.071,882  in  1875  to  $11,- 
639391  lu  1885,  and  *10.2>2344  in  1889. 

Live  Stock  Ranges. 

On  the  ranges  of  Texas,  the  Indian  Territory, 
Colorado,  the  western  portions  of  Kansas,  Nebraska. 
Wyoming,  t  he  Dakotas,  Montana,  Idaho,  the  east  ern 
portions  of  California,  Oregon  and  Washington. 
Nevada,  Utah,  Arizona  and  New  Mexico  there  were 
found  in  June  1890,  517,128  horses,  6,433  mules. 
14,109  asses,  or  burros,  6,828,183  cattle,  6,676,902 
sheep,  and  17,276  swine.  The  sales  of  horses  in 
1889  amounted  to  $1,418206;  of  cattle,  $17,913,712; 
of  Bheep,  $2,(569,668,  and  of  swine,  $27,132.  The  total 
number  of  men  reported  upon  rangeB  in  care  of 
this  stock  is  15,390.  This  industry  is  found  to  be 
more  generally  prosperous  at  this  time  than  for 
several  years  previous. 

Coal  Product  West  of  Mississippi  River. 

The  following  table  furnishes  the  census  sum- 
maries for  1890 : 


State*  and  Territories. 


Produc- 
tions. 


Value.  tS 


Grand  total   


Trans-Mississippi  Valley 


Dakota  and  Nebraska  . . 

Kansas  

Indian  Territory   

Iowa     ... 

Missouri.  

A  rknusas  

Texas  

Rocky  Mouutaltt  region 

Montana  

Wyoming.  

Colorado  

New  Mexico  

Utah   

Pacific  Coast  

California  and 
Washington 


449 


5 
127 

10 

123 
« 

98 


16.067 ,600 
I0.ail.229 


s 

16 

,v; 

18 
4 


30.307 
2.230.76S 
752332 
4.061 .704 
2,667.823 
279,584 
128,211) 

4336368 


:  163.301 
1.388.947 
2360336 
4*6.983 
238,601 

1.179.903 


10 

12  ; 


186.176 
998.724 


$24,413,262    $1  52 


1,1271322  142 


46331 
3394,754 
1323,806 
6332320 
3,478,058 
896336 
840,617 

7,486304 


881323 
.748318 
3U5.622 
672.785 
377,456 


2.655336 


461.881 

2,203.755 


2  25 
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In  North  and  South  Dakot"  the  ascertained  coal 
areas  lie  in  the  western  counties,  between  a  line 
running  from  the  Turtle  Mountains  in  the  north 
through  Burleigh  County  to  the  southern  borders 
of  the  Black  Hills  and  the  western  boundary  lino. 
The  product  is  a  fair  grade  of  lignite  or  brown 
eoal,  suitable  for  heating  and  steam,  and  in  some 
localities  it  is  adapted  for  the  manufacture  of  gas. 
The  output  in  1889  was  28,907  short  tons  valued  at 
<41,431. 

In  Kantnt  the  coal  measures  cover  an  area  of 
about  10,000  square  miles,  underlying  the  entire 
eastern  portion  of  the  state.  The  coals  are  bitu- 
minous and  are  found  to  be  excellent  for  coking, 
steam,  gas,  smelting,  and  domestic  purposes.  The 
coal  deposits  are  known  to  extend  into  twenty 
counties,  and  in  1890  mining  operations  were  car- 
ried on  in  Leavenworth,  Franklin,  Neosho,  Chero- 
kee, Bourbon,  and  Osage  Counties.  The  output  is 
rapidly  increasing.  The  veins  vary  from  one  to 
Ave  feet. 

In  the  Italian  Territory  the  only  carboniferous 
coal  west  of  the  Mississippi  River  extend  across  ! 
the  boundaries  of  Kansas,  Missouri,  and  Arkansas,  [ 
underlying  almost  the  entire  eastern  half  of  that 
territory.  The  present  developments  of  import- 
ance are  along  the  line  of  the  Missouri,  Kansas 
and  Texas  Railway,  in  the  Choctaw  Nation  Reser- 
vation, and  are  conducted  by  the  Osage  Coal  and 
Mining  Company  at  McAlester  and  the  Atoka 
Mining  Company  at  Lehigh. 

The  quality  of  the  coal  now  being  mined  in  this 
territory  is  excellent  for  steam  and  heating  pur- 
poses, and  is  well  suited  for  gas  and  coking.  The 
beds  from  which  the  product  is  obtained^  range 
from  three  to  five  feet  in  thickness,  and  comprise 
the  two  lower  veins,  which  are  here  found  to  be  of 
much  greater  thickness  and  freer  from  bone  and 
other  impurities  than  in  any  other  part  of  the 
field.  Competent  authorities  assert  that  the  coals 
now  being  mined  in  the  Indian  Territory  are 
superior  to  anv  found  west  of  the  Appalachian 
field. 

In  Iown  nearly  half  the  State  is  underlaid  with 
coals.  The  northern  extremity  of  the  great  coal 
field  occupies  the  southern  portion  of  t tie  State, 
extending  across  the  southeastern  counties  of 
Nebraska,  thence  southward  through  Kansas, 
Missouri,  Arkansas,  Texas,  and  Indian  Territory. 
Coal  is  produced  in  twenty-six  counties,  and  is  of  a 
quality  generally  well  adapted  for  steam  and  heat- 
ing purposes.  No  canal  or  gas  coal  is  found  in  the 
State. 

In  Mi**.»tri  coal  is  found  in  thirty-nine  coun- 
ties, the  deposite  being  n  part  of  what  is  known  as  . 
the  Fourth  Field  underlying  port  ions  of  Nebraska, 
Iowa.  Kansas,  Missouri,  Arkansas,  and  Indian  Ter- 
ritory. The  geological  surveys  of  the  Suite  have 
not  us  vet  clearly  defined  the  outcropping*  of  the 
beds  in  "the  several  counties,  but  mining  operations 
have  been  conducted  to  a  greater  or  less  extent  in 
the  territory  lying  north  of  the  Missouri  River 
from  the  western  boundary  to  the  Mississippi 
River,  and  in  the  counties  lying  south  of  the 
Missouri  River,  between  Kansas  City  and  Jefferson 
Citv.and  along  the  western  boundary  to  Jasper 
and  Dade  counties.  The  principal  developments 
are  wii  bin  Adair.  Audrain.  Hart  on,  Hates.  Caldwell, 
Callawuv.  Orundy.  Henry.  Johnson.  Lafayette. 
Macon.  Montgomery.  Putnam,  Randolph.  Ray,  and 
Vernon  counties. 

The  character  of  the  coal  is  semi-bit uminous, 
and  is  adapted  for  steam  and  beating  purposes,  as 
\v-  '.l  as  for  smithing. 

In  .-I  rbtiiym  the  coal  deposits  are  located  in  the 
western  part  of  I  he.  Slate  upon  eit her  side  of  the 


Arkansas  River,  extending  between  Forth  Smith 
and  Little  Rock.  Mining  operations  have  been 
conducted  in  Sebastian,  Franklin,  Logan,  Craw- 
ford, Johnson,  and  Pope  counties.  The  coals  of 
Arkansas  are  variable  in  quality,  and  are  adapted 
for  steaming,  coking,  and  gas  manufacture,  and 
domestic  purposes.  Coal  mining  in  this  State  may 
be  said  to  have  begun  about  the  year  1870,  but  it 
did  not  assume  commercial  importance  until  about 
the  year  1883. 

In  Ttjat  the  principal  coal  lies  in  the  northern 
portion  of  the  State,  extending  southwest  from  the 
Red  River  in  Montague  county,  to  the  Colorado 
River.  This  basin  is  a  continuation  of  the  great 
Foarth  or  Western  field,  of  which  it  forms  the 
southern  extremity.  It  is  said  to  underlie  the 
whole  or  portions  of  twenty-five  counties,  and  em- 
braces an  area  of  12,000  square  miles.  The  only 
operation  of  importance  in  this  field,  in  the  year 
188!)  was  that  of  the  Texas  and  Pacific  Coal  Com- 
pany in  Krath  county.  The  field  next  in  impor- 
tance in  this  State  lies  along  the  Rio  Grande, 
underlying  Webb,  Dimmit,  Zavalla,  tvalde, 
Medina,  and  Maverick  counties,  known  as  the 
Nueces  coal  field,  and  embraces  about  3,700  square 
miles.  The  quality  here  is  variable,  differing  ma- 
terially from  that  of  the  Central  field,  the  lower 
measures  yielding  a  fair  semi-bituminous  product, 
while  the  upper  measures  are  somewhat  liguitic. 
The  principal  developments  in  this  field  are  Santo 
Toms*,  in  Webb  county,  and  Eagle  Pass,  in  Mav- 
erick county. 

An  extended  area,  bounded  by  lines  drawn  from 
Clarksburg,  in  Red  River  county,  southwesterly 
to  the  Rio  Grande,  and  thence  northeast  to  the 
Sabine  River,  in  Sabine  county,  is  said  to  contain 
important  deposits  of  lignite.  No  developments 
have  thus  far  been  reported  in  this  field,  except 
those  of  the  North  Texas  Coal  and  Mining  Com- 
pany in  Raines  county. 

The  l\t>ck>t  Mwint'tni  r:ml  rr-plons  are  embraced  in 
Colt/nulo.  II  iinmitK/,  Mmitiinn,  I  tnh,  and  .We  Mfsit  " 
Although  indications  of  lignite  deposits  have  been 
found  in  Nevada,  Idaho,  and  Arizona.no  effort  at 
development  has  yet  been  made  beyond  desultory 
prospecting.  Lignite,  bituminous,  and  anthracite 
coals  are  found  in  the  region  under  consideration, 
The  latter,  however,  so  far  as  known,  is  confined  to 
Gunnisun  and  Pitkin  counties,  in  Colorado,  and  the 
quality  is  said  to  compare  favorably  with  the 
anthracite  of  eastern  Pennsylvania.  The  bitumin- 
ous coals  comprise  some  excellent  qualities  of  cok- 
ing and  gas  coals.  During  the  decade  since  the 
Tenth  Census  the  development  of  coal  mining  in 
the  states  and  territories  named  has  been  intel- 
ligently and  vigorously  prosecuted. 

In  r„i;j„r„iu,  although  coal  deposits  of  more  or 
less  importance  have  been  discovered  in  many  of 
the  counties  of  the  State  west  of  the  Sierras  from 
Siskiyou,  in  the  vicinity  of  Mount  Shasta,  in  the 
north,  to  San  Diego  in  the  south,  no  mining  opera- 
tions upon  a  commercial  scale  have  been  prose- 
cuted except  in  Amador  and  Contra  Costa  counties. 
Coal  was  discovered  in  the  Mount  Dieblo  district 
in  ls">2.  but  productive  mining  was  not  prosecuted 
until  niter  the  year  IsnO.  This  district  now  fur- 
nishes the  major  portion  of  the  product  of  the 
State.  The  coals  of  California,  so  far  us  nt  present 
known,  are  all  lignilie  in  character,  generally  in- 
ferior to  the  coals  of  Washington  and  Oregon,  and 
can  not  compete  w  ith  the  bet  ter  coals  supplied  by 
sea  from  British  Columbia  and  Australia. 

In  0)v;;n.i  outcropping*  of  coal  have  been  found 
in  nineteen  counties,  both  east  and  west  of  the 
Cascade  Range,  but  mining  operations  are  reported 
only  in  Coos  county.    These  mines  are  located  at 
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Marshfleld,  on  Coos  Bay,  and  are  operated  by  the 
Oregon  Coal  and  Navigation  Company.  The  Coos 
county  field  is  claimed  to  cover  an  area  of  several 
hundred  square  miles,  and  is  a  fair  quality  of  lig- 
nite. The  product  is  shipped  mainly  to  San  Fran- 
cisco. 

In  Waihinqton  the  mining  of  coal  began  in  1850- 
51  in  the  vicinity  of  Bellingham  Bay,  in  the  ex- 
treme northwestern  part  of  the  Territory  (now  a 
State),  but  operations  there  were  discontinued  in 
1879,  and  have  not  been  resumed.  Several  im- 
portant coal  areas  have  since  been  opened  up,  both 
on  the  western  and  eastern  slopes  of  the  Cascade 
Range,  the  most  important  of  which  are  in  the 
vicinity  of  Ptiget  Sound,  in  King,  Tierce,  and 
Thurston  counties,  and  in  Yakima  county,  near 
the  Attanain  River.  Outcroppings  have  been 
found  in  other  localities,  notably  at  Elleusburg, 
and  in  Lincoln  and  Spokane  counties,  and  also  in 
White  Salmon  River,  in  Cascade  county.  The 
coals  of  this  State  embrace  lignite,  semi-bitumi- 
nous, and  bituminous  varieties,  adapted  for  coking, 
gas,  steam,  and  domestic  purposes.  Some  speci- 
mens of  a  very  tine  grade  of  coal,  resembling 
anthracite,  are  reported  as  having  been  taken  from 
Cowlitz  pas*,  in  Yakima  county.  The  total  area  of 
the  coal  deposits  of  Washington  has  not  yet  been 
fully  determined,  but  there  is  no  doubt  that 
almost  inexhaustible  supplies  are  at  hand,  not only 
for  the  future  demand  of  its  own  population,  but 
sufficient  to  furnish  a  basis  for  prod  table  tratlic  for 
transportation  to  the  entire  Pacific  coast. 

Quicksilver  Mines  and  Repvction  Wokks, 

The  quicksilver  mines  and  reduction  works  of 
the  United  States  were  limited  in  !SS1»  to  Califor- 
nia and  Oregon.  In  California  there  were  three 
mines  in  Lake  county,  four  in  Napa  county,  and 
one  each  in  Merced,  San  Benito  Santa  Clara,  and 
Sonoma.  There  was  also  a  non-productive  mine  in 
Siskiyou  and  another  in  Trinity  county. 

In  Oregon  there  were  three  non-productive  mines 
in  Douglas  county. 

During  the  year  there  were  2K.404  flasks,  or  2,021,- 
4(59  pounds,  or  1,012  tons  of  quicksilver  produced  in 
California.  About  20  flasks  were  produced  in  Ore- 
gon. This  yield  was  much  less  than  usual  owing 
to  litigation  and  other  causes. 

At  eleven  active  establishments  there  were  ex- 
pended $219.ii22  for  supplies,  $t>2«>,_'S9  f,>r  wages,  and 
$35,490  for  other  expenses,  embracing  taxes,  rent, 
interest,  etc.,  making  a  total  of  fs.si.mi,  showing 
that  "I  per  cent,  was  paid  for  wages,  25  per  cent, 
for  supplies,  and  4  per  cent,  for  all  other  expenses. 
Of  the  amount  paid  for  wages  the  office  force 
absorbed  $3 4, WW,  and  there  was  paid  to  foremen, 
mechanics,  milters,  furnace  hands,  and  laborers, 
$591,323.  The  total  cost  was  $881,401 ;  total  market 
value,  $1,190,500;  profit,  $309,099.  The  total  capital 
invested  in  mines,  buildings,  machinery,  etc..  was 
estimated  at  $1,331,114.  The  sale  prices  averaged 
about  $45  per  rinsk. 

Statistics  k.r  E.wti  m:k  Pefcoiw .— The  earliest 
records  relating  to  production  of  ipiicksilver  in 
California  for  IStifl,  cinnabar  having  been  first  dis- 
covered there  in  1*45.  and  but  very  little  .mk-k- 
silver  was  produced  prior  to  1  Sou,  when  active  work 
was  commenced  at  New  Almaden.  Outside  of  Cal- 
ifornia quicksilver  has  been  produced  in  two  local- 
ities in  the  United  Slates:  in  <  >regon,  to  the  extent 
of  2,000  flasks,  and  in  Utah,  where  about  200  flasks 
were  reported. 

The  production  of  quicksilver  in  the  United 
States  and  in  all  other  countries  for  ten  years  is 
»how:i  by  flasks  in  the  following  table: 


Year. 


1880   

1SS1   , 

1KS3  

INKt.  .   

ISM  

1SR5  . 

lKHrt   

1M7   

It**  

1889  .  ... 

Total 


3  si 


bO.K'il 
53,733 
4fi,7ir> 
81*13 
32.073 
39.SM 
33.700 
83.350 


B  - 


ir, 
c 


•i 

=  4 

2 


107,r.7f> 


45,333  I 

4I.9W  i 

4r>.716  l 

49,177  | 
4*,0il* 

SI,I9!» 

.VI  .376 
51.S73 

49.477 


10,510 

n;«< 
u.fta 
is. I'd 
13.'.»»7 
13,.V(1 
14.196 
14,676 
14JW03 
15*.* 


8,410 

8,760 

4.110 

fiJIUVi 
7  AVI 
(•,,<«/■ 

7.07.1 
10,000 


l;SIAW  60,410 


3  s 


60.0&3 
63.4*9 
6S.39I 
69,91.*i 
6KJ81 
73,070 
75,037 
76,664 
74,773 


665,930 


Si- 

li 


119.168 
130,953 
It5jt21 
115  J 19 
101*38 
HS.SM 
lfliijOSl 
11*1,787 
109,914 


PRODITTIOX  OF  IROX  ORE  IX  THE  UxiTEU  STATES. 

The  census  of  1890  showed  that  during  the  year 
closing  Dec.  31,  1889,  the  production  of  iron  ore  in 
the  United  Slates  amounted  to  14,518.041  long  tons, 
the  yield  being  from  twenty-six  States  and  two 
Territories. 

Michigan  was  by  far  the  largest  producer  of  iron 
ore  in  the  census  year  1889,  a  total  of  5,S5u,lii9  long 
tons  having  l>een  mined,  the  value  of  which  was 
$16,800,521  at  the  mines,  an  average  of  $2.70  per  ton. 
The  tonnage  from  Michigan  therefore  represents 
40.34  per  cent,  of  the  total,  while  the  aggregate 
value  is  47.38  per  cent,  of  that  of  the  entire  coun- 
try. 

The  credit  of  holding  second  rank  lies  between 
the  States  of  Alabama  and  Pennsylvania,  the  for- 
mer, from  the  figures  collected,  having  apparently 
a  slightly  greater  output  than  the  latter.  This  un- 
certainty is  owing  to  the  fact  that  the  reports  ob- 
tained from  two  of  the  larger  Alabama  mines 
covered  operations  commencing  May  1.  1889,  and 
ending  May  1,  1890,  and  no  detailed  record  of  the 
amount  of  ore  produced  and  labor  employed  dur- 
ing the  three  months  <>f  ]h90  was  obtainable.  The 
position  of  Pennsylvania  is  also,  affected  by  the 
refusal  of  one  large  producer  to  supply  absolute 
figures,  but  it  will  be  noted  that  in  the  shipments 
or  apparent  consumption  of  iron  ores  Pennsylvania 
takes  precedence  of  Alabama. 

Alabama  is  therefore  placed  second  ae  a  producer 
of  iron  ore.  w  ith  1.570,319  long  tons,  valued  al  $1.- 
M  1. HI  1.  an  average  of  !W  cents  per  ton.  These  fig- 
ures represent  10.82  and  1.53  per  cent.,  respectively, 
of  the  total  output  and  value. 

Pennsylvania  closely  follows  Alabama,  itsoutput 
being  l,5oti,234  long  tons,  valued  al  $3,H  13,534,  an 
average  of  $  l.9<>  per  ton.  and  10.75  and  9.19  per 
cent.,  respectively,  of  the  total  output  and  value. 

The  other  State  which  produced  over  I.imi.im) 
tons  in  the  present  census  year  was  New  York, 
which,  is  credited  with  1.247,537  long  ions,  valued  at 
$3,lou,21o,  an  average  of  $2.19  per  ton,  the  figures 
representing,  respectively.  8.59  and  9.30  per  cent,  of 
the  total  output  and  value. 

These  four  States,  therefore,  produced  a  total  of 
10,-_'34.L'59  long  tons,  or  7"  49  per  cent,  of  the  entire 
output  of  the  iron-ore  mines  of  the  United  States, 
^  hile  the  value  of  the  ore  aggregates  $2:1,475.882. 
or  70.39  per  cent,  of  the  total  valuation. 

The  tabulated  statement  which  follows  is  taken 
from  actual  returns,  made  to  the  Census  Depart- 
ment and  verified  in  every  way  possible  except 
by  individual  visitations  to  all  of  the  iron-ore 
mines.  The  figures  of  production  are  possibly  be- 
low the  actual  results,  for  in  some  localities  farm- 
ers gather  ore  at  odd  times  and  soil  to  blast  fur- 
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naces  in  small  lots.  Wherever  this  amount  could 
be  obtained  it  is  included  in  the  table. 


States  autl 
Territories. 


Total. 


Amount    Total  val-  '  Value 
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LIMESTONE  Ql'ARKIEH  IN  TIIE  UmTEII  STATES. 

The  following  table  shows  the  number  of  quar- 
ries and  the  value  of  products  in  1881)  by  states  and 
territories : 


States  and  Territories 


Number 
..f 

quarries. 


Total  valne. 


Alabama  

Arkansas 

California   

Colorado  

Connecticut  

Idaho  .  

Illinois.  

Indiana   

Iowa   

Kansas  

Kentucky  .   

Maine  

Maryland   

Massachusetts.. 
Michigan 

Minnesota.  

MI««onrl   

Montana  

Nebraska   

New  Jersey  

New  Mexico  .  . 

New  York   

Ohio  

Pennsylvania  •  • 
Khode  Island  . . 
South  Carolina  . 
Tennessee  . 

Texas  

t'tah   

Vermont  

Virginia   

Washington    .  . 
West  Virginia 
Wisconsin 
Other  ilate*  (n| 


Total 


21 
I 
22 

J 

3 


US 

oi 

Li 

21 

La 
i 

ii 
1 

lil 

373 
2 
2 
11 
Us 
2 

•al 
n 
i 
- 


The  production  of  limestone  in  the  United  States 
for  the  census  year  iswi  was  as  follows :  For  build- 
ing purposes.  S'2.280.8ji»i  cubic  feet,  valued  at  $5,405.- 
fiU  ;  converted  into  lime,  18,474,608  barrels,  valued 
at  18.217.015;  stone  for  burning  into  lime.  478.08? 
tons,  valued  at  $IM.Q24;  flux  for  furnaces,  3.8^-1  ;tS  7 
I  tons,  valued  at  fl.-W.31 2:  for  street  work,  46.4i>!,- 
—  ;  622  cubic  feet,  valued  at  $ 2,3*3,450 ;  for  bridge, 
2  so  !  dam,  and  railroad  work.  20.b79.012  cubic  feet,  val- 

_      •  ued  at  $1,2^,022 ;  miscellaneous  uses.  5-UI.875  cubic 

feet,  valued  at  $40.07V'.  making  a  total  value  of  $19.- 
0»5.1  "P.  The  expenditures  were  as  follows:  For 
wages,  ♦10.121.W5;  for  supplies  and  materials  con- 
sumed, $4,227.210 ;  other  expenses  of  quarries, 
$743.483,  making  a  total  of  $  15.002.7 14,  The  capital 
invested  in  the  industry  amounted  to  $27.022.325 ; 
of  this  sum  $l4.77l,2uO  was  in  land,  $4,W8,2i'7  in 
buildings  and  fixtures.  $4.641,023  in  tools,  implc- 
ments,  etc..  and  $2.71  l,2i*6  in  cash. 

SCRVEYS  OF  PlBLlC  LANDS  OF  THE  UNITED  StatF*. 
JL  llifturirnl  Not?.* 
After  the  close  of  the  Revolutionary  War,  the 
eastern  colonies  surrendered  to  the  General  Gov- 
ernment their  several  claims  to  the  lands  north  of 
the  Ohio,  and  west  of  Pennsylvania,  as  far  as  to  the 
Mississippi  River.  Connecticut,  however,  retained 
the  northeastern  corner  of  Ohio,  now  called  the 
"Connecticut,"  or  "Western  Reserve."  Virginia 
also  reserved  a  large  tract  in  the  southern  part  of 
the  State,  between  the  Scioto  and  the  Miami  rivers. 
Georgia  relinquished  her  claim  to  Alabama  and 
Mississippi.  Subsequently  Florida,  the  Louisiana 
Purchase,  Texas,  California,  and  Arizona  were  ac- 
quired either  by  treaty  or  by  purchase.  See  Ter- 
ritorial Cessions  of  the  States  in  these  Revision* 
and  Additions. 

As  early  as  17.85  provision  was  made  by  Congress 
for  a  uniform  system  of  surveys  of  all  public  lands. 
The  present  system  was  adopted  in  178fl.  Thomas 
Jefferson  is  generally  credited  with  its  authorship. 
"Lot  lfxl  of  every  township  was  set  apart  for  the 
maintenance  of  public  schools.  Since  1852,  sec- 
tions Hi  and  3d  in  every  township  are  given  to  the 
school  fund.  They  are  called  School  Sections.  The 
surveys  are  not  extended 
across  Indian  Reservations, 
nor  over  any  lands  which 
are  not  the  property  of  the 
United  States. 

There  was  no  system 
adunted  in  allotting  the 
lands  of  t  he  original  States. 
Each  tract  was  described 
by  metes  and  hounds,  and 
often  in  a  manner  so  vague 
as  to  present  various  con- 
flicting claims. 
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The  total  value  given  in  the  above  table  l«  exclusive  of 
that  known  as  white  marble.  The  latter  would  add  I.^IS*,- 
170.  increasing  the  total  to  f  .'y.'.s.'.aw. 


//.  Tit?  Ton  imhip  and  its 
Subdivisions. 

The  public  lands  of  the 
United  States  are  gener- 
ally laid  out  in  Unrnahips 
and  sections.  These  town- 
ships and  sections  are  des- 
ignated by  a  simple  and 
uniform  system  of  number- 
ing. 

A  totrnthip  is  six  miles 
square,  and  consequently 
contains  thirty-six  square 
miles,  or  2,1.040  acres.  Its 
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boundaries  are  meridian*  on  the  east  and  west, 
and  parallel*  of  latitude  on  the  north  and  south. 

A  township  is  divided  into  3<i  nations,  each  one 
mile  square  "as  nearly  as  may  be."  A  section  con- 
tains 640  acres. 

The  sections  of  a  township  are  always  numbered 
in  the  order  indicated  by  Diagram  1. 

Section  1  is  always  in  the  northeast  corner  of 
the  township,  and  the  numbers  run  alternately 
west  and  east.  Sections  are  divided  as  indi- 
cated in  Diagram  2. 

The  government  surveyors  mark  the  corners  of 
townships,  sections,  half-sections,  and  quarter-sec- 
tions (except  the  corner  in  the  center  of  the  sec- 
tion) with  stakes,  stones,  or  mounds  of  turf,  after  a 
uniform  system.  In  some  of  the  later  surveys 
eighths  and  sixteenths  are  also  measured. 

///.  Xaiubcring  of  Township*. 

Townships  are  legally  designated  by  numbers 
instead  of  names.  All  surveys  begin  by  establish- 
ing a  true  meridian,  along  which  the  surveyors 

Diagram  3. 
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measure  from  some  selected  point,  marking  each 
half-mile  point  with  a  "quarter  stake,"  and  each 
mile  point  with  a  "section  corner."  At  each  six- 
mile  point  a  "township  corner"  is  marked.  This 
line  is  called  a  principal  meridian. 

Through  this  selected  starting-point  upon  the 
principal  meridian,  a  true  parallel  of  latitude  is 
run,  and  measured  from  the  meridian.  The  half- 
mile,  mile,  and  six-mile  corners  are  marked  ub 
upon  the  meridian.   This  is  called  a  ba*r-line. 

In  the  later  surveys,  additional  parallels,  called 
correction-line*  are  measured  at  distances  of  twenty- 
four  or  thirty  miles  apart,  and  also  true  meridians 
forty-eight  miles  apart,  called  guide  meridian*. 
The  principal  meridians,  guide-meridians,  base- 
lines, and  correction-lines,  are  agronomical  linen. 
All  other  lines  are  run  with  chain  and  compass, 
and  are  subject  to  two  errors,— one  from  the  varia- 
tion of  the  needle,  and  the  other  from  the  impossi- 
bility of  making  perfectly  accurate  measurements 
with  the  chain.  The  sections  are  never  surveyed 
by  the  same  surveyors  that  mark  the  townships. 

Townships  are  numbered  north  and  south  from 
the  base-line.  A  row  of  townships  running  north 
and  south  is  called  a  range.  Ranges  are  numbered 
east  and  west  from  the  principal  meridian. 


This  is  illustrated  by  diagram  3— Each  square 
represents  a  township.  Numerals  on  the  base-line 
indicate  ranges  east  and  west  of  the  principal  me- 
ridian. Numerals  on  the  principal  meridian  indi- 
cate townships  north  and  south  of  the  base-line. 
The  southwest  township  on  this  diagram  is  de- 
scribed as  "Township  5  South,  of  Range  4  West," 
or-T.58.,R.4W." 

North  of  the  bate-line  the  correction-lines  occur 
I  every  four  townships,  or  twenty-four  miles;  south 
of  the  bate-line,  every  five  townships,  or  thirty 
miles.  This  is  on  account  of  the  greater  con- 
vergence of  the  meridians  as  we  proceed  north. 
In  a  Burvey  of  Central  British  America,  to  secure 
equal  accuracy,  correction  lines  would  need  to  be 
laid  out  every  two  or  three  townships. 

In  locating  townships  they  are  always  described 
as  north  or  south  of  the  bate-line. 

Sometimes  a  new  bate-line  is  located  in  passing 
from  one  state  to  another.  For  instance,  on  the 
fourth  piincipal  meridian  the  south  boundary  line 
of  Wisconsin  forms  a  new  base-line  for  surveys  in 
that  state. 

To  locate  any  given  township,  as,  for  instance. 
Township  1G  North  of  Range  9  East,  count  east- 
ward from  the  principal  meridian  along  the  base- 
line until  the  ninth  range  is  reached ;  then  count 
northward  in  that  range  until  its  sixteenth  town- 
ship is  reached. 

To  locate  a  township  accurately  when  its  num- 
ber and  range  are  given,  it  is  necessary  to  know 
from  what  meridian  it  is  reckoned,  and  where  its 
base-line  crosses  that  meridian. 

TV.  Location  of  Meridian*. 

There  are  thirty  meridians  governing  the  sur- 
veys of  public  lands  in  the  United  States,  aB  fol- 
lows: 

The  firtt  principal  meridian  divides  the  state*  of  Ohio 
and  Indiana,  having  (or  its  base  the  Ohio  River,  the  river  be* 
lug  coincident  with  M^Sl'of  longitude  west  from  Green- 
wich. This  meridian  govern*  the  surveys  of  public  lands  In 
the  State  of  Ohio. 

The  ireond  principal  meridian  coincides  with  W>- !»'  of  long- 
itude west  from  Greenwich,  starts  from  the  confluence  of 
the  Little  Jil lie  Klver  with  the  Ohio,  runs  north  to  the 
northern  boundary  of  Indiana,  and  governs  the  surveys  In 
Indiana  and  a  portion  of  those  In  Illinois. 

The  third  principal  meridian  starts  from  the  mouth  of  the 
Ohio  River  and  extends  to  the  northern  boundary  of  the 
State  of  Illinois,  and  governs  the  surveys  In  said  state 
cast  of  the  meridian,  with  the  exception  of  those  projected 
from  the  second  meridian,  and  the  surveys  on  the  ue*t  to  the 
Illinois  River.  This  meridian  coincides  with  W  10'  30"  of 
longitude  west  from  Greenwich. 

The  Jfi/vrlh  principal  meridian  begins  In  the  middle  of  the 
channel  of  the  mouth  of  the  Illinois  River.  In  latitude  88° 
6H'  12"  north  and  longitude  90  '  29'  ftf"  west  from  Greenwich, 
and  governs  the  surveys  In  Illinois  west  of  the  Illinois  River 
and  west  of  the  third  principal  meridian  lying  north  of  the 
river.  It  ulso  extends  due  north  through  Wisconsin  and 
northeastern  Minnesota,  governing  all  the  surveys  In  the 
former  and  those  in  the  latter  state  lying  east  of  the  Missis- 
sippi, and  the  third  guide  meridian  l  west  of  the  fifth  prin- 
cipal meridian)  nor.h  of  the  river. 

The  fifth  principal  meridian  starts  from  the  month  of  the 
Arkansas  River,  and  with  a  common  base-line  running  due 
west  from  the  mouth  of  the  Saint  Francis  River,  in  Arkan- 
sas, governs  the  survevs  in  Arkansas,  Missouri,  Iowa,  Min- 
nesota west  of  the  Mississippi,  and  the  third  guide  merid- 
ian north  of  the  river,  and  In  North  and  South  Dakota  eaat 
of  the  Missouri  River.  This  meridian  is  coincident  with  W 
W  longitude  west  from  Greenwich. 

The  titth  principal  meridian  coincides  with  longitude  97° 
23'  west  from  Greenwich,  and,  with  the  principal  base-line 
lutersectlug  It  on  the  40th  decree  of  north  latitude,  exteuds 
north  to  the  intersection  of  the  Missouri  River  and  south  to 
the  37th  degree  of  north  latitude,  controlling  the  surveys  in 
Kansas,  Nebraska,  most  of  North  and  South  Dakota  lying 
west  of  the  Missouri  River,  Wyoming  and  Colorado,  except- 
ing the  valley  of  the  Rio  Grande  del  Norte,  In  southwestern  , 
Colorado,  where  the  surveys  are  projected  from  the  New 
Mexico  meridian. 

The  Michman  meridian.  In  longitude  M°  UV  f»"  west  from 
Greenwich,  with  a  base-line  on  a  parallel  seven  miles  north  of 
Detroit,  governing  the  surveys  In  Michigan. 

The  TaHahn^e,  meridian,  In  longitude  84'  18'  west  from 
I  Greenwich,  runs  due  north  and  aouth  from  the  point  of  ln- 
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tersectlon  with  the  bsee-llne  at  Tallahassee,  and  governs  the 
surveys  In  Florida. 

The  Saint  Stephen',  meridian,  longitude  Si5  M' west  from 
Greenwich,  starts  from  Mobile,  passes  through  Saint 
Stephen's,  intersects  the  base-Une  on  the  .list  degree  of  north 
latitude,  and  controls  the  surveys  of  the  southern  district  In 
Alabama  and  of  the  1'earl  Klver  district  lying  east  of  the 
river  and  south  of  township  10  north  In  the  state  of  Missis- 
sippi. 

The  HunUrllte  meridian,  longitude  8ff'  31'  west  from  Green- 
wich, extends  from  the  northern  boundary  of  Alabama  as  a 
base,  passes  through  the  town  of  Huntavllle,  and  governs  the 
surveys  of  the  northern  district  in  Alabama. 

The  rWidu.  mtridian,  longitude  by  lU*  30"  west  from  Green- 
wich, pauses  two  miles  west  of  the  town  of  Jackson.  In  Mis- 
sissippi, starting  from  the  based  I  tic  twenty-nine  mile*  south 
of  Jackson,  and  terminating  on  the  south  taiundarv  of  the 
Chickasaw  cession,  controlling  the  surveys  east  and  west  of 
(lie  meridian  and  north  of  the  base. 

The  HYuAiupfou  meridian,  longitude  91-  05'  west  from 
Greenwich,  seven  miles  east  of  the  town  of  Washington,  In 
Mississippi,  with  the  base-line  corresponding  with  the  31st 
degree  of  north  latitude,  governs  the  surveys  In  the  xouth- 
v  estcru  angle  of  the  State. 

The  The.  Saint  Uett  na  meridian, (ft*  west  from  Greenwich, 
extends  from  the  31st  degree  of  north  latitude,  as  a  base,  due 
south,  and  passing  one  mile  east  of  liutou  Itonge, controls  the 
surveys  lu  the  Greeusborougli  and  the  southeastern  districts 
of  Louisiana,  ImiiIi  lying  east  of  the  Mississippi. 

The  Louisiana  meridian.  9i-  20?  west  from  Greenwich,  inter- 
sects the  Hist  degree  north  latitude  at  a  distance  of  lorty- 
elght  miles  west  of  the  eastern  bank  of  the  Mississippi  Kiver, 
and,  with  the  base-line  colneideut  with  the  said  parallel  of 
north  latitude,  govern*  the  surveys  In  Uiuisiaiui  west  of  the 
Mississippi. 

The  ,\tw  ilerico  meridian,  longitude  10fiv  :>i'  03"  west  from 
Greenwich,  intersects  the  principal  base-line  on  the  Klo 
Grande  del  Norte,  about  ten  miles  below  the  mouth  of  the 
Puerco  Kiver,  on  the  parallel  of  34  '  IS)' north  lat Itudc,  and 
governs  the  surveys  inliew  Mexico,  and  the  valley  of  the 
Klo  Grande  del  Norte,  in  Colorado. 

The  'irrnt  Salt  Lake  meridian,  longitude  IIP  .W  47"  west 
from  Greenwich,  Intersects  the  base-line  at  the  corner  of 
Temple  Illoek,  in  Salt  Lake  City,  I'tah.ou  the  parallel  of  40'' 
4'i'  01"  north  latitude,  and  governs  the  surveys  of  I'tnfi. 

The  ft'ii*'  an  i-iffi'iii,  longitude  lin'  iM'  w  est  from  Greenwich, 
intersects  the  principal  bane  between  the  Snake  and  ltoisc 
rivers.  In  latitude  wi>V  north.  The  initial  monument,  at 
the  intersection  of  the  base  and  meridian,  is  nineteen  mKes 
distant  from  Boise  C  ity,  on  a  course  of  south  •£)'  30' wet. 
Toe  meridian  governs  the  surveys  In  Idaho 

The  Mowit  Dial:'.',  meridian,  California,  eolnclde.s  with  Inn- 
fltudc  12rj.W  west  fnuii  (ireenwich.  Intersects  the  bn^e  line 
d!i  the  summit  of  the  mountain  from  which  It  takes  its  mime, 
In  latitude  S7-'  4a'  north,  and  governs  the  surveys  of  all  cen- 
tral and  northeastern  California  and  the  entire  Mate  of 
Nevada 

The  .mm  ttttnardina  mtrid'an,  California,  longitude  Hi,  !>!' 
west  from  (ireenwich,  intersects  the  base-line  a!  Mount  San 
Bernardino,  latitude  :H>  W  north,  ami  cover-. s  the  surveys 
in  southern  California  Ivlnc  east  of  the  meridian  and  that 
part  of  the  surveys  situated  west  of  it  which  are  south  of  the 
eighth  standard  parallel  south  of  the  Mount  lliablo  base- 
line. 

The  Humha't  me,  idiau, .longitude  121 '  U'  west  from  Green- 
wich, intersects  the  principal  base-line  on  the  summit  of 
Mount  1'ierce,  In  latitude  40  24' :a»''  north,  and  controls  the 
surveys  In  the  northwestern  corner  of  Callioruia  King  west 
of  the  coast  range  of  mountain*  and  north  of  township  b 
south  of  the  Humbolt  ha-c. 

The  Willamette  me<«!»,»  is  coincident  with  longitude  122' 
4-1'  west,  from  Greenwich,  its  intersection  with  the  ha«e -line 
Is  on  the  parallel  of  4.i  :t>'  north  latitude,  and  it  controls  the 
public  surveys  In  Oregon  ami  Wnshltigton. 

The  M'ntt'.'un  nit  rot/Voi  extends  north  and  sontti  from  the 

Initial  monument  established  on  the  summit  ol  it  111  tone 

hill,  eight  hundred  feet  high,  longitude  111  40'  we-t  from 
Greenwich.  The  base-line  runs  cii«!  and  west  from  the 
monument  ><n  the  parallel  of  4S  III"  27"  north  latitude.  The 
surveys  for  Motitnun  are  governed  by  this  meridian. 

The  Ui>>t  and  Sa'l  Kiier  mtridian  Inter- eels  the  base-line 
on  the -niith  ^Ide  of  (ilia  Kiver.  opposite  the  mouth  ot  Suit 
Kiver.  in  lotmitml-  112  1  l.V  Hi"  west  from  (i reenwich.  and 
latitude  XI'  22'  i7"  north,  and  governs  the  public  surveys  it) 
A  n/nun. 

The  Indian  m<  rid  ia 'i  intersects  the  base  line  at  Kort.tr- 
Ion -tie.  linllan  terrltorv.  In  longitude.  14' .V."  west  from 
(.reenwich.  latitude  IW  ,tl'  north,  and  governs  the  surveys  In 

II'       -.  r    t  .-. 

The  ||-;,.,f  kirer  Meridian  covorn-  the  subdivisions!  surveys 
wttblu  the  Sho-hoTii-  Indian  ICc-ervation.  In  Wyoming. 

I  he  f'fnfn  tuteinl  Xiaie  and  mtridian  govern  Ihc  survevsof 
the  t'lntu  i  Mil  loll  Kc-ervittloii,  ;n  flab. 

The  Xarajut  tptrlnl  (nine  and  mtridian  control  the  survey*  Of 
the  Navajoe  Indian  Reservation,  in  New  Mexico  and  Art- 

Tin-  Itt.vk  II.  !'.  meridian  i«  oin.  l'l.  ::t  with  the  west  bound- 

'     -        til     III....'-,    e-l     tin      .-      ...      I.      .■    '       I.      .    ,  -,[  •-,.„• 

W  ashington.  and  in",  r-cct-  the  bus— line  ir.  the  parallel  of 
44'  north  latitude,  it  governs  the  Surveys  in  the  southwest- 
ern enruer  of  South  [lukola. 


The  Grand  River  meridian  and  base-tlne  govern  the  nb- 
divisional  surveys  for  allotment  to  the  Ute  Indians,  In  West- 

em  Colorado. 

The  ('murnm  meridian,  coincident  with  the  eastern 
boundary  of  New  Mexico,  or  103'  meridian  on  longitude  west 
from  Greenwich,  Intersects  the  base-line  on  the  parallel  Sff* 
SO'  north  latitude  (the  north  boundary  of  Texas),  and  governs 
tho  surveys  iu  the  strip  of  public  lands  Inclosed  between 
Kansas  and  Colorado  on  the  north,  the  Indian  territory  on 
the  east,  Texas  on  the  south,  and  Now  Mexico  on  the  west. 

V.    Convergence  of  Meridiant. 

In  consequence  of  the  convergence  of  meridians, 
townships  accurately  surveyed  are  not  perfect 
squares,  but  are  longer  upon  the  southern  than 
upon  the  northern  boundary. 

If  the  township  corners  upon  a  base-line  are  ex- 
actly six  miles  apart,  the  townships  surveyed 
northward  grows  less  and  less  as  the  distance  from 
the  base-line  increases,  and  those  surveyed  south- 


ward grow  larger.  Hence  the 
necessity  of  standard  paral- 
lels, or  correction-Hue*,  to  pre- 
vent Ihe  errors  from  becom- 
ing so  great  as  to  destroy  the 
value  of  the  system. 

Upon  these  rureeetiiai-linfs 
the  township  corners  arc  care- 
fully placed  at  distances  of 
six  miles  apart. 

The  convergence*  of  meri- 
dians is  greater  in  the  higher 
latitudes;  but  at  latitude  4:2° 
it  is  about  half  a  rod  to  a 
mile.  Supposing  the  surveys 
to  be  perfectly  accurate,  and 
the  correction-lines  to  be 
twenty-four  miles  apart,  the 
convergence  of  the  meridians 
will 


Diagram  4. 
N. 


W  I 


E. 


tl-vt  L'H. 

s. 

then  be  about  twelve  rods,  and  there  will 
be  a  double  set  of  township  corners,  aR  illustrated 
in  the  following  diagram,  in  which  the  conver- 
gence of  the  meridians  is  great  jy  exaggerated  to 
make  it  evident  to  tho  eye. 

Explanation— In  consequence  of  the  conver- 
gence of  meridians,  a  line  run  due  north  from  a 
strikes  t he  correction-line  at  h  instead  of  at  o. 
Double  township  corners  are  consequently  estab- 
lished at  b  and  a,  and  so  on.  their  distance  apart 
increasing  with  their  distance  from  the  principal 
meridian. 

Lands  are  legally  advertised  in  the  following 

way : — 

"The  south-east  quarter  of  tho  south-east  quarter 
of  the  north-west  quarter  of  section  thirty-five  in 
township  twenty-nine  north,  of  range  seven  east  of 
the  fourth  principal  meridian,  containing  ten  acres 
more  or  less." 

The  above  is  often  abbre- 
viated thus : — 
"The  S.  E.  '4  of  the  S.  E. 
of  the  X.  W.  U 
T.  Lll  X.,  K.  7  E. 
p.  in." 


Diagram},. 

N. 


-4  oect.  35, 
of  the  4th 


Supposing  the  annexed 


drawing  to  represent  the 
Section  ttfi  described,  the 
star  *;  shows  the  position 
of  the  lot  advertised. 

The  proper  description  is 
found  by  consulting  the  records  of 
or  the  deed  by  which  the  title  was 
veyed  by  the  government. 

These  records  are  presumed  to  be  correct,  and 
the  only  appeal  from  them  is  to  tho  commissioner 
of  the  General  Land  Oliice,  the  Secretary  of  the 
Interior,  and  ultimately  to  the  President  of  the 
fitted  Slates. 


the  land-ollices, 
originally 
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VI.    Public  Land  Salei  and  Ghrant$. 

The  immense  extent  of  land,  forming  part  of  the 
United  States,  as  yet  chiefly  uninhabited  and 
uncultivated,  is  held  to  be  National  property,  at 
the  disposal  of  Congress  and  the  Executive  of  the 
Republic.  The  public  landB  of  the  United  States 
which  are  still  undisposed  of  lie  in  nineteen  States 
and  six  Territories,  including  Alaska.  The  public 
lands  are  divided  into  two  great  classes.  The  one 
class  have  a  dollar  and  a  quarter  an  acre  desig- 
nated as  the  minimum  price,  and  the  other  two 
dollars  and  a  half  an  acre,  the  latter  being  the 
alternate  sections,  reserved  by  the  United  States 
in  land  grants  to  railroads,  etc.  Titles  to  these 
lands  may  be  acquired  by  private  entry  or  location 
under  the  homestead,  pre-emption,  and  timber-cul- 
ture lawB ;  or,  as  to  some  classes,  by  purchase  for 
cash.  The  homestead  laws  give  the  right  to  160 
acres  of  a-dollar-and-a-quarter  lands,  or  to  SO  acres 
of  two-dollar-and-a-halt  lands,  to  any  citizen  or 
applicant  for  citizenship  over  twenty-one  who  will 
actually  settle  upon  and  cultivate  the  land.  The 
title  is  perfected  by  the  issue  of  a  patent  after  five 
years  of  actual  settlement.  The  only  charges  in 
the  case  of  homestead  entries  are  fees  and  com- 
missions. 

Another  large  class  of  free  entries  of  public 
lands  is  that  provided  for  under  the  Timber-Cul- 
ture Acts  of  1873-78.  The  purpose  of  these  laws  is 
to  promote  the  growth  of  forest  trees  on  the  public 
lands.  They  give  the  right  to  any  settler  who  has 
cultivated  for  two  years  as  much  as  five  acres  in 
trees  to  an  80-acre  homestead,  or,  if  ten  acres,  to  a 
homestead  of  160  acres,  and  a  free  patent  for  his 
land  is  given  him  at  the  end  of  three  years  instead 
of  five. 

In  the  middle  of  1889  there  were  1,815.504,147 
acres  of  public  lands  in  the  States  and  Territories, 
of  which  981,631,984  had  been  surveyed.  .Of  the 
total  area  of  the  United  States,  1,400,000  square 
miles,  or  896.000,000  acres,  were  unoccupied  at  the 
census  of  1880.  Upwards  of  88  million  acres  of 
land  are  settled  under  the  Homestead  and  Timber- 
Culture  Acts.  In  1S.89  there  were  6,029,231  acres 
taken  up  under  the  Homestead  Act,  and  3,735,306 
under  the  Timber-Culture  Act. 

In  1888,  631",906  acres  were  sold  for  cash,  and  the 
total  number  of  acres  of  public  lands  disposed  of 
during  that  year  was  30,116,684,  the  tnonev  received 
being  113,547.137.  Of  the  public  lands  in  1889,  369.- 
529.600  acres  were  in  Alaska  unsurveyed.  It  is  pro- 
vided by  law  that  two  sections, or  640  acres  of  land, 
in  each  "township,"  are  reserved  for  common 
schools,  so  that  the  spread  of  education  may  go 
together  with  colonization. 

The  power  of  Congress  over  the  public  territory  is 
exclusive  and  universal,  except  so  far  as  restrained 
by  stipulations  in  the  original  cessions. 

Presidents  or  thb  Early  American  Congresses. 

The  following  is  a  full  list  of  presidents  of  Con- 
gress up  to  the  date  of  the  adoption  of  the  National 
Constitution,  with  the  dates  severally  of  their  ad- 
ministrations:* 

Peyton  Randolph,  of  Virginia   1774-75 

Henry  Middleton.  of  South  Carolina   1775-76 

John  Hancock,  of  Massachusetts    1776-77 

Henry  Laurens,  of  South  Carolina   1777-f8 

John  Jay,  of  New  York   1778-79 

Samuel  Huntington,  of  Connecticut   1779-80 

Thomas  McKean.  of  Pennsylvania   1780-81 

John  Hanson,  of  Maryland   1781-82 


■Kindly  furnished  for  these  Revidoni  and  Addition*  l>r 
Prof.  J.  D.  Gray,  A.  U.,  of  Trenton.  X.  J. 


Elias  Boudinot,  of  New  Jersey   1782-83 

Thomas  Mifflin,  of  Pennsylvania   1783-84 

Richard  Henry  Lee,  of  Virginia   1784-86 

Nathaniel  Gorhatn,  of  Massachutts   1786-87 

Arthur  St.  Clair,  of  Pennsylvania   1787-88 

Cyrus  Griffin,  of  Virginia   1788-89 

John  Hancock  signed  first  as  President  of  the 
Congress  the  Declaration  of  Independence. 

Elias  Boudinot  signed  as  president  the  definitive 
treaty  of  peace. 

Thomas  Mifllin  received  as  president  Washing- 
ton's commission  when  he  resigned  it  in  1783; 
while 

Richard  Henry  Lee  presented  the  immortal  reso- 
lution which  declared  the  colonies  to  be  free  and 
independent  States. 

Chronological  Historic  Outline  of  the  United 
Staths. 

Coast  of  Florida  discovered  by  Ponce  deLeon  1612 
California  discovered  by  Grijalva's  expedition  1535 

Louisiana  con<jnerred  by  De  Soto    1540 

Raleigh  establishes  first  settlement  in  Virginia  1586 
Jamestown,  Virginia,  founded  by  I^ord  de  la 

Warr    1607 

New  Amsterdam— now  New  York— built  by 

the  Dutch    1614 

New  Jersey  settled  by  the  Dutch   1614 

Settlement  of  New  England  begun  by  Captain 

Smith   1614 

Landing  of  the  pilgrims  at  Plymouth  Rock, 

Dec.  25,  1620 

Delaware  settled  by  Swedes  and  Dutch  1614-1627 

Massachusetts  Bettled  by  Sir  H.  Rosewell.. . .  1628 

Maryland  settled  by  Lord  Baltimore   1683 

Connecticut  settled  by  Lords  Say  and  Brooke.  1635 

Rhode  Island  settled  by  Roger  Williams  1635 

Connecticut  (composed  then  of  Hartford, 
Windsor,  and  Wethersfield)  adopted  a  lib- 
eral constitution,  the  first  written  constitu- 
tion in  history  Jan.  1,  1639 

Roger  Williams  organized  at  Providence,  R. 
I.  the  first  Baptist  Church  in  America   1639 

Rhode  Island  establishes  a  democratic  consti- 
tution   1641 

An  unsuccessful  "Plan"  waB  formulated  to 
unite  all  the  American-English  colonies  into 
one  confederacy   1644 

Maryland  Assembly  passed  an  act  giving 
complete  toleration  to  all  Christians  .  .  1649 

The  Connecticut  Assembly  prohibited  the  use 
of  tobacco  to  persons  under  the  age  of  20. .  1650 

New  Amsterdam  (New  York  City)  was  in- 
corporated  1652 

Many  Quakers  suffering  persecution  in  Eng- 
land began  to  migrate  to  the  American 
colonies  but  were  persecuted  in  Massachu- 
setts from  this  date   1657 

An  Indian  church  was  organized  in  Natick, 
Mass      1660 

The  General  Courtof  Massachusetts  published 
a  declaration  of  rights,  claiming  self-govern- 
ment, and  denying  the  right  of  Appeals  to 
England  June,  1661 

John  Elliot  published  his  translation  of  the 
New  Testament  into  the  Massachusetts 
Indian  dialect   1661 

The  Virginia  Assembly  voted  its  members  a 
salary  of  250  pounds  of  tobacco  each  day' 
and  passed  severe  laws  against  "Quakers, 
Baptists,  and  other  Dissenters"   1662 

Execution  for  alleged  witchcraft  began  in 
Connecticut     1668 

New  York  taken  by  the  English   1664 

The  first  »ett(ement  in  Michigan  (Mission 
Sault  de  Ste  Marie)  established   1668 
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South  Carolina  settled  by  the  English   1669. 

George  Fox.  founder  of  the  Quakers,  visited 
the  American  Colonies  1671 

Marquette  and  Joliet  discovered  and  descend- 
ed the  Wisconsin,  Pes  Moines,  Mississippi, 
and  other  Western  rivers    1673 

New  York  surrendered  to  a  Dutch  Squadron, 

July  1673 

Peace  concluded  between  England  and  Hol- 
land, the  American  colonies  being  ceded 
back  to  England  Feb.  1674 

King  Philip7*  war  — Philip  defeated  and 
killed   1676 

Pennsylvania  settled  by  William  Penn   16H2 

Louisiana  settled  by  the  French   1682 

AVilliam  Penn  published  a  frame  of  govern- 
ment for  Pennsylvania   1682 

Philadelphia  founded  (there  being  "three  or 
four  little  cottages"  )     1683 

A  printing  press  was  set  up  in  Philadelphia 
where  there  were  600  houses    .  1686 

A  French  Census  showed  a  population  in 
French  America  of  11,249  persons — about 
one-twentieth  of  the  population  of  the  Eng- 
lish American  Colonies  . .      ,  1688 

France  declared  war  against  England,  lasting 
till  1097,  greatly  disturbing  the  Colonies    .  1689 

A  semi-official  estimate  showed  the  popula- 
tion of  the  Colonies  to  be  about  200,000,  as 
follows:  Massachusetts  including  Maine 
and  Plymouth,  44,000;  New  Hampshire, 
6,000;  Rhode  Island  and  Providence.  6,000 
Connecticut,  19,000;  Now  York.  20,000;  Now 
Jersey,  10,000;  Pennsylvania  and  Delaware, 
12,000;  Maryland,  25*000;  Virginia  60.000; 
Carolina  (to  Florida),  8.000   .  1690 

A  public  post  is  established  to  send  letters 
from  Philadelphia  to  the  Potomac  eight  times 
a  ittar!   1695 

England  and  France  signed  articles  of  peace 
Ht  Hyswick     Sept.  20,  1697 

I.onioine  D'Iberville,  commissioned  by  Louis 
XIV.  of  France  sailed  with  four  ships  and 
immigrants  to  mouth  of  Mississippi  1698 

Mississippi  explored  and  settled  by  the 
French   1699 

Yale  College  was  founded  at  Baybrook,  Conn., 
Nov.  11  (chartered  Oct.  1701)   1700 

Detroit  founded  hv  La  Mothe  Cadillac  (with 
100  French  colonists)     1701 

England  declared  war  against  France  and 
Spain  (the  war  of  the  Spanish  succession, 
lasting  till  1713)   1702 

New  York  Assembly  appropriated  £1,500  to 
fortify  the  Narrows  (Lord  Cornbury  embez- 
zled it)   1703 

The  Boston  Newt-Letter,  the  earliest,  news- 
paper in  America,  started  in  Boston   1704 

High  Church  party  In  South  Carolina  disfran- 
chised disBenters  (two-thirds  of  the  popu- 
lation)  1704 

First  Church  erected  in  North  Carolina    1706 

New  York  succeeded  in  getting  Lord  Cornbury 
removed  from  the  governorship   1708 

A  Colonial  and  English  tleet  captured  Port 
Royal,  Acadia,  and  change  its  name  to 
Annapolis   ...  1710 

A  committee  of  English  Commons  report  that 
the  American  plantations  ought  to  be  furn- 
ished with  negroes  at  reasonable  prices  .  .  1711 

An  Anglo-Colonial  tleet  of  15  ships,  40  trans- 
ports, and  10,000  men  sailed  from  Boston  to 
conquer  Canada ;  8  ships  were  wrecked  and 
expedition  utterly  failed   1711 

Indians  besieged  Detroit  but  were  repulsed 
by  the  French   1712 


The  peace  of  Utrecht  was  signed  by  England, 
France  and  Spaiu   1713 


[France  ceded  to  Britain.  Acadia.  Hudson  Bay 
Its  borders,  and  Newfoundland,  and  admits  Britain's  su- 
premacy in  the  Amuricau  fisheries;  the  Aasleoto  Treaty  Is 
transferred  to  hmcliind,  which  undertakes  to  carry  to  th» 
Spanish  Went  Indie*  iMU  negroes  a  year  for  30  years,  paying 
ou  4.000  a  duty  of  £B.SS  per  head,  and  for  all  over  4,000  a  duty 
of  a  head  :  during  the  30  vears  not  far  from  30,000  are 

taken  from  Africa  by  the  Kngllsh  annually,  as  against  15,000 
a  year  for  the  previous  year*.  The  population  of  the  Sng- 
K"sh  colonies  was  about  loo.ooo.] 

A  public  bank  was  opened  in  Massachusetts..  1716 
Georgia  settled  by  General  Oglethorp  .  1717 
War  was  declared  between  France  and  Spain 

(lasting  till  1721)  1719 

The  first  newspaper  was  started  in  Philadel- 
phia   1719 

The  South  Sea  and  Mississippi  Bubble  Compa- 
nies bursted  and  spread  ruin   1720 

The  BoBton  "Courant"  was  started  by  James 

Franklin,  a  brother  of  Benj.  Franklin   1721 

The  "Gazette,"  a  weekly,  was  started  in  New 

York  (the  first  paper  in  New  York)   1725 

The  French  built  Fort  Niagara   172% 

Sir  William  Keith,  ex-goverrior  of  Pennsylva- 
nia, suggested  the  extension  of  the  ttatnj/ 

<li  ty  system  to  the  American  Colonies   1728 

New  Orleans  was  fortified  ;  it  numbered  4,000 

French  and  2,000  Negroes  1 729 

George  Washington  was  born  Feb.  22,  1782 

The  first  route  was  opened  between  New  York 

and  Philadelphia   1732 

Kentucky  settled  by  Col.  Boone   1732 

Stamp  Act,  which  led  to  the  Revolutionary 

War    1764 

First  Colonial  Congress  at  New  York.  Oct.  7,  1766 
Boston  "Tea  Party ;"  English  cargo  of  tea 

destroyed    1773 

Declaration  of  Rights    Nov.  4,  1774 

First  action  between  British  and  Americans  at 

Lexington   .April  19,  1775 

George  Washington  appointed  commander-in- 
chief      1775 

Battle  of  Bunker  Hill   June  17,  1775 

Declaration  of  Independence  July  4,  177e 

Flag  adopted  by  act  of  Congress          June  14,  1777 

United  States  named  by  Congress  .Sept.  9,  177* 
Washington  defeated  at  the Brandywine. 

Sept.  11,  177' 
A  Federal  government  adopted  by  Congress, 

Nov.  15,  1777 
Lafayette  and  other  French  officers  join  the 

Americans  1777 

The  States  recognized  by  France   1777 

The  British  troops  evacuate  Philadelphia   1778 

Major  Andre  hanged  as  a  spy  Oct.  2,  1780 

Surrender  of  Lord  Cornwalhs  at  Yorktown, 

Oct,  19,  1781 
Definitive  treaty  of  peace  signed  at  Paris, 

8ept.  3,  1783 
John  Adams,  first  American  ambassador  to 

England   1785 

The  cotton  plant  introduced  into  Georgia   1786 

Quakers  of  Philadelphia  emancipate  their 

slaves   1788 

Tnited  States  Government  organized,  March  4,  1789 
George  Washington,  1st  President. .  April  80,  1789 
Present  departments  of  State  established  . . .  1789 

Death  of  Benjamin  Franklin  April  17,  1790 

United  States  bank  instituted  June  17,  1791 

City  of  Washington  chosen  capital  July  8,  1792 

Re-election  of  Washington   March  4,  1793 

John  Adams.  2d  President  March  4,  1797 

Washington  dies    Dec.  14,  1799 

Seat  of  government  removed  from  Philadel- 
J     phia  to  Was  hington   1800 
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Thomas  Jefferson,  3d  President  March  4, 

Louisiana  bought  from  the  French  

American  ports  closed  to  British    July, 

Importation  of  slaves  abolished  Jan.  1, 

James  Madison,  4th  President  March  4, 

War  with  Great  Britain  — 1812-14  —  begins 

June  16, 

Buffalo  burned  by  the  British  Pec., 

Treaty  of  peace  signed  at  Ghent          Dec.  24, 

James  Monroe,  5th  President  March  4, 

Center  foundation  of  the  capitol,  Washington, 

laid  Aug.  24, 

Florida  ceded  by  the  8panish  to  the  United 

States  Oct.  24, 

John  Quincy  Adams,  6th  President  

First  passenger  railway — Stockton  to  Darling- 
ton, Eng..  

Death  of  the  two  ex-Presidents  Adams  and 

Jefferson    .  July  4, 

Convention  with  Great  Britain  concerning  in- 
demnity for  war  of  1812-14  Nov.  13, 

General  Jackson,  7th  President  March  4, 

Ports  re-opened  to  British  commerce. .  .Oct.  5, 

Commercial  panic.  

Great  fire  at  New  York  Dec.  16, 

National  debt  paid  off.   

Martin  VanBuren,  8th  President.  .  .  .March  4, 
Steamer  Caroline  burned  by  the  British, 

Dec.  21), 

Telegraph  perfected  by  Morse.  

Great   Western  steamship  arrives  at  New 

York.  June  17, 

American  banks  suspend  cash  payments,  Oct., 
Gen.  Harrison,  9th  President,  March  4;  dies 

April  4. 

John   Tyler,  Yice-President,   becomes  10th 

President  

Resignation  of  all  the  ministers  except  Web- 
ster  Sept.  11, 

Sewing  machines  invented  by   Elias  Howe 

about    

James  Knox  Polk,  11th  President.  . .  March  4, 
War  declared  against  the  United  States  by 

Mexico   June  4, 

Gen.  Taylor,  12th  Presidenl,  March  4.  1K-W; 

dies  July  9. 

Millard  Filmore,  Vice-President,  becomes  13th 

President.  July  10, 

California  admitted  a  State  Aug.  15, 

Fugitive  slave  bill  passed  August, 

Henry  Clay  dies  lune  29, 

J.  F.  Cooper,  American  novelist,  dies  Sept.  14, 
Part  of  the  Capiml  at  Washington  and  the 
whole  of  the  library  of  Congress  destroyed 

by  fire     Dec.  24, 

Daniel  Webster  dies    Oct.  24, 

Commodore  Perry'j?  expedition  to  Japan 
Gen.  Franklin  Pierce,  14ll>  President.March  4, 
Crystal  Palace  opens  at  New  York    .  July  14, 

Astor  library,  New  York,  opened  Jan.  5', 

Commercial  treaty  between  Japan  and  United 

States    March  23. 

Reciprocity  treaty  between  Great  Britain  and 

the  United  States  June  7, 

James  Buchanan,  15th  President  . .  .March  4. 

Commercial  panic  in  New  York   August, 

Atlantic  telegraph  completed  August, 
Massacre  at  Mountain  Meadows.  Utah.Sept.  is, 
Prescott,  the  historian,  dies  Jan,  28, 

Insurrection  at  Harper's  Ferry   Oct.  16, 

Abraham  Lincoln  chosen  as  candidate  for  the 

Presidency  at  Chicago    .  May  16, 

Great  Eastern  arrives  at  New  York  June  23, 
Prince  of  Wales  visits  Washington  Oct.  3, 
South  Carolina  secedes  from  the  Union, 

Dec  20, 
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New  York  and  other  Northern  States  protest 
against  secession  Jan.  4,  1861 

Kansas  admitted  as  a  State  Jan.  21,  1861 

Secession  by  Convention— Mississippi,  Jan.  8; 
Alabama  and  Florida,  Jan.  11 ;  Georgia,  Jan. 
19;  Louisiana,  Jan.  26;  Texas,  by  Legisla- 
ture   Feb.  1,  1861 

Morrill  Tariff  Bill  passed  March  2,  1861 

Abraham  Lincoln,  16th  President.  .  March  4,  1861 

Southern  Commissioners  not  received  by  the 
President  at  Washington  March  12,  1861 

Slavery  abolished  in  District  of  Columbia, 

April  4.  1861 

Treaty  between  Great  Britain  and  the  United 
States  for  the  suppression  of  the  slave-trade, 

April  7,  1861 

President  Lincoln  proclaims  the  blockade  of 
the  ports  of  the  seceding  States  April  10,  1861 

AVar  begins;  Major  Anderson  refuses  to  sur- 
render Fort  Sumter  to  the  secessionists, 

April  11,  1861 

President  Lincoln  calls  for  volunteers  and  in- 
forms foreign  powers  of  his  intention  to 
maintain  the  Union  by  force  of  arms,  May  4,  1861 

Queen  Victoria  commands  her  subjects  to  be 
neutral  during  the  war  May  13,  1861 

Commodore  Farragut  ascends  the  Mississippi, 

May,  1861 

Neutrality  announced  by  the  French  Emperor, 

June  10,  1861 

Congress  authorizes  a  war  loan  of  $250,000,000, 

July  17,  18<H 

First  Battle  of  Bull  Run  July.  21,  lNil 

McClellan  assumes  command  of  the  Army  of 
Potomac  Aug.  20,  1861 

McClellan  commander-in-chief  of  Federal 
Army  Nov.  1,  1861 

Mason  and  Slidell  taken  off  the  British 
steamer  by  Captain  Wilkes   Nov.  8,  186] 

President  Lincoln  issues  a  proclamation  con- 
fiscating the  property  ana  emancipating  the 
slaves  of  all  Confederates  found  in  arms 
after  00  days    July  26,  186J 

Ex-President.  Martin  Van  Buren  dies  July,  1862 

Presidont  Lincoln  proclaims  freedom  to  the 
slaves  Jan.  2,  1803 

Grant's  successful  campaign   in  Tennessee, 

May,  1863 

Made  commander-in-chief  March  s,  1H64 

Lincoln  re-elected  President  Nov..  18H4 

Nevada  admitted  to  the  Union   1864 

Congress  abolishes  slavery  Feb.  2,  1865 

Lincoln  and  Johnson  inaugurated  March  4.  1865 
Battle  of  Five  Forks,  April  1 ;  Lee  retreats, 

April  2,  1866 
Richmond  and  Petersburg  evacuated  by  the 
Confederates,  and  occupied  by  Grant, 

April  3,  1865 

Lee  surrenders   April  9,  1866 

President  Lincoln  shot  in  Ford's  Theater, 
Washington,  by  Wilkes  Booth,  April  14; 
dies.   April  15,  1865 

Andrew  Johnson,  Vice-President,  17th  Presi- 
dent April  17,  1865 

Confederates    surrender,'  the  war  is  over. 

.     April  26,  1865 

Solemn  fast  observed  for  death  of  President 
Lincoln    June  1,  1865 

Armies  on  both  sides  rapidly  disbanding, 

June,  1865 

Southern  prisoners  of  war  released  on  parole, 

July  20,  186J, 

National  thanksgiving  for  peace         Nov.  2,  1866 

Habeas  Corpus  Act  restored  Dec.  1,  1865 

y-tive  members  of  the  Southern  States 
luded  from  Congress  Dec.,  1665 


Digitized  by  Go 


1586 


UNITED  STATES  OF  AMERICA 


The  war  proclaimed  at  an  end   April  3,  1866 

General  Winfield  Scott  dieB  May  29.  1866 

Atlantic  Cable  completed  July  27,  1866 

Impeachment  of  President  Johnson  agreed  to, 

Jan.  7,  1867 

Alaska  purchased  for  *7,000.000  April  9,  1867 

General   amnesty  (with  exceptions)  issued, 

July  4,  1868 
Darien  canal  scheme  approved  by  Congress, 

Jan..  I860 

Suffrage  bill  abolishing  distinctions  based  on 

race,  color,  or  property,  passed  Feb.  21,  1869 

General  Grant,  18th  President  March  4,  1869 

Naturalization  treaty  with  Great  Britain  rati- 
fied by  the  Senate    April  15,  1869 

Great  peace  jubilee  at  Boston ;  colossal  eon- 
cert  of  10,3/1  voices  and  1,094  instruments 

conducted  by  P.  S.  Gilmore  June  15,  1869 

Naturalization  treaty  signed  Jan.  26,  1870 

Proclamation  against  the  Kuklux  in  North 

Carolina    March  5,  1871 

Formation  of  the  Yellowstone  National  Park 

authorized  by  Congress   March,  IS72 

General  Grant  re-elected  President. . .  Nov.  5,  1S72 
Great  discoveries  in  electric   lighting,  by 

Thomas  A.  Edison   1872 

Insurrection  of  Negroes  suppressed  at  Tren- 
ton, Tennessee :  leaders  hung  August,  1874 

Great  Centennial  demonstration   began  at 

Philadelphia  Jan.  1,  1870 

Centennial  Exposition  opened  at  Philadelphia 

May  10,  and  closed  Nov.  10,  1876 

R.  B.  Hayes,  19th  President  March  4,  1877 

Telephone  invented  in   1877 

Phonograph  invented  by  Thomas  A.  Edison  1877 
Movement  against  the  Mormons  on  account  of 
their  polygamy ;  first  conviction,  fine,  and 

imprisonment  .  .,   Oct.  20,  1878 

James  A.  Garfield,  20th  President.  .  March  4,  1881 

Was  shot  by  Guiteau  July  2,  1881 

Died  Sept.  19 ;  was  succeeded  by  Chester  A. 
Arthur.  Vice-President,  21st  President  1881 

Longfellow  dies  March  24,  1882 

Grover  Cleveland.  22d  President  .  .  March  4,  18S3 

Death  of  General  Grant  July  23,  1885 

Pan-American  Exposition  in  New  Orleans, 

Nov.  10,  1SS5 

Death  of  Vice-President  Hendricks,  Nov.  25.  18.S5 
•Statue   of    Liberty  unveiled    in   New  York 

Harbor   Oct.  26,  1886 

Ex-President  Arthur  dies  Nov.  18,  1886 

Interstate  Commerce  Bill  becomes  a  law. 

Feb.  4,  1887 
Centennial  of  the  adoption  of  the  Constitu- 
tion celebrated  in  Philadelphia,  Sept.  15-17,  1887 
Fisheries   Convention   between  the  United 

States  and  England,  signed  Feb.  15,  1888 

A  Blizzard  paralyzes  business  in  the  Eastern 

States    March  11-14,  1888 

Benjamin  Harrison  inaugurated  President  of 

the  United  States   March  4.  1889 

Oklahoma  opened   for  settlement.  April  22.  1889 
Centennial  of  the    inauguration  of  General 
Washington    as    first   .  President    of  the 
United  States  celebrated  in  New  York, 

April  28- May  1.  1889 
North  and  South  Dakota  admitted   to  the 

Union  Nov.  3,  1889 

Montana  admitted  to  the  Union  Nov.  8,  1889 

Washington  admitted  to  the  Union,  Nov.  1 1,  1889 

Idaho  admitted  to  the  Union   ...July  3,  is?*) 

Wyoming  admitted  to  the  Union  .  July*  11.  1890 
The  McKinley  Tariff  Bill  passed  the  House, 

May  21  ;  passed  the  Senate  Sept.  30,  1890 

Democrats  elected   majority  of  noxt  Con- 
gress   .Nov..  1890 

5!st  Congress  adjourned  March  4,  1891 


International  Copyright  Law  became  opera- 
tive, and  President  Harrison  announced  by 
proclamation  that  the  provisions  of  law  now 
extended  to  Belgium,  France,  Great  Britain, 
and  Switzerland  July  1,  1890 

Ex-Vice-President  Hamlin  died  July  4,  1891 

Hon.  James  G.  Blaine,  Secretary  of  State 
announced  reciprocity  treaties  with  Brazil, 
San  Domingo,  and  some  other  countries* 

Oct.  14,  1891 

The  Attorney-General  of  the  United  States 
announced  a  Treaty  of  Agreement  between 
the  Governments  of  the  United  States  and 
Great  Britain,  to  submit  to  arbitration  the 
important  questions  growing  out  of  the 
Bering  Sea  and  Fishery  (Jontroversies.Nov.10,  1891 

Funeral  of  James  Russell  Lowell  in  Boston 
Mass  Aug.  14,  1S91 

Centennial  of  Admission  of  Vermont  into  U. 
S.  celebrated  Aug.  19,  1891 

A  building  in  Park  Place  New  York  collapsed 
killing  62  people    Aug.  22, 

A  wreck  on  Western  North  Carolina  K.  K. 
killed  and  wounded  50  persons          Aug.  27, 

News  of  defeat  of  Balmaceda  Army  in  Chili 
received  in  U.  S  Aug.  28, 

German  Government  removed  the  prohibi- 
tion of  American  pork  Sept.  3, 

Tennessee  legislature  refused  abolish  Convict 
lease  system   .   Sept.  5, 

New  Chiflian  Government  recognized  by  U. 
S.  Government  Sept.  7, 

Death  of  Balmaceda  by  suicide  announced 

Sept.  19,  1891 

Oklahoma's   new    lands  opened    to  settlers 

Sept.  22,  1891 

Leland  Sanford  Jr.  University  opened  at 
Palo  Alto.  Cal  Oct.  1,  1891 

Statue  of  General  (irant  unveiled  at  Chicago 

Oct.  7,  1891 

Earthquake  shocks  at  San  Francisco  Oct.  14,  1891 
Philip  Brooks  of  Boston  consecrated  bishop 
of  Prot.  Epis.  Church    Oct.  14, 


1891 
1891 
1891 
1891 
1891 
1891 


Sunol  lowered  the  world's  trotting  record  by 
half  a  second..  Oct  18, 


1891 
1891 


Italian  Government  permitted  the  importa- 
tion of  American  pork   Oct.  21.  1891 

U.  S.  formally    demanded    reparation  for 

assault  on  crew  of  Baltimore  Oct.  26  1891 

N.  Y.  Court  of  Appeals  decided  the  Tildeu  will 

case  in  favor  of  the  natural  heirs  .  Oct.  27,  1891 
Maverick  National  Bank.  Boston  failed  Nov.  2,  1891 
Riotous  miners  released  200  Convict-workers 

in  Tenn    Nov.  2,  1891 

New  Y'ork  Presbytery  acquitted  Prof  Briggs 

of  heresy  Nov.  4.  1891 

Memorial  meeting  in  honor  of  Parnell  held  in 

New  York  Nov.  15,  1891 

Attempt  made  bv  a  lunatic  to  assassinate 

Dr.  John  Hall  of*  New  York  .  Nov.  29,  1891 
Armored  Cruiser  New  York  was  launched 

at  Philadelphia  Dec.  2,  1891 

Noreross,  a  Boston   lunatic  endeavored  to 
assassinate  Russell  Sage,  N.  Y  Dec.  4,  1891 

•ltraxll.  Mime  in o I ■  1 1 1 1>  *lnov,  entered  Into  a  treaty  which 
many  American  articles  an-  admitted  free.  Vlour  is  made 
free  and  pork  1*  admitted  tit  a  nominal  duty. 

Cuba  and  I'orto  Kico  have  reduced  the  duly  on  Hour  from 
^Mi  barrel  toll  i  which  gives  n«  the  market  I,  he»lde»  pnt- 
l i ri K  nearly  one  hundred  article"  of  American  production  on 
the  tree  list. 

8an  Domingo  has  made  a  reciprocity  treaty  with  flour  and 
pork  upon  the  free  list,  beside*  a  large  numocr  of  other  ar- 
ticle".  Other  treatie"  for  reciprocity  are  in  progress. 

Germany  without  negotiating  a  formal  treaty,  has  removed 
the  prohibition  on  nork.  and  our  t.overnment,  lu  considera- 
tion thereof,  ha*  left  her  sugar  on  the  free  list.  This  opens 
to  us  an  entirely  new  market,  and  $l.'t.n0u.ouu  to  120.000,000  Of 
American  pork  will  be  consumed  per  annum  where  not  * 
pound  has  been  taken  fur  ten  yearn.-  (Sec.  Main*'*  Letter.] 
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First  Session  of  52d  Congress  opened  (Chas. 
C.  Crisp  of  Georgia  elected  speaker)  Dec.  5,  1801 

Edward  M.  Field,  New  York  arrested  for  for- 
gery Dec.  15,  1891 

•    The  Poet  Whittier  celebrated  in  Boston  his 

84th  birthday  Dec.  24  1891 

A  collision  on  Hudson  River  R.  R.  killed 
14  persons  Dec.  24,  1891 

The  wheat  crop  for  1891  was  reported  by  the 
U.  S.  Government  figures  at  the  enormous 
total  of  811,780,000  bushel,  nearly  100,000,000 
bushels  larger  than  any  previous  year.  Jan.  1,  1892 

Randolph  Rogers  the  American  Sculptor 
died  in  Rome  Italy  aged  09   Jan.  15,  1892 

Chief  Judge  Ruger  of  New  York  Court  of  Ap- 
peals died   Jan.  16, 1892 


Judge  M.  M.  Knapp  of  New  Jersey  Court  died 
while  charging  a  grand  jury   Jan.  20,  1892 

The  Chillian  reply  to  the  U.  S.  demands  was 
received  (satisfactory)  Jan. 27,  1892 

President  Harrison  in  a  second  message  to 
CongreBB  announces  the  satisfactory  close  of 
the  Chillian  incidents  Jan.  28,  1892 

The  U.  S.  Supreme  Court  decided  that  the 
Anti- Lottery  Act  passed  by  Congress  is 
constitutional  Jan.  31,  1892 

North  German  Lloyd  steamer  "Eider"  was 
wrecked  Jan.  31,  1892 

Reciprocal  trade  relations  annouced  by  Presi- 
dent Harrison  as  established  between  U.  8. 
and  British  West  Indies  Feb.  5, 1892 
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